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MNOACHUTEJIBHASA 3AIINCKA

Auiredpa sBIISE€TCS OJHUM M3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIETro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOOXOAUMO st
IPOAOHKEHUS 00pa30BaHUs U B MOBCEAHEBHON Xu3HU. Pa3BuTHe y 00yuarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU U B MIPAKTHKE CITOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTallid B COBPEMEHHOM IU(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTU, TPEOYyeT KPUTHUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJEI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUS OOYyYalOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXKJeHusi, 0000IIeHe U KOHKpETU3aInio, adcTparupoBaHue u
aHanoruto. OOydeHue  anreOpe  mpeanoyiaraeT  3HAYMTENBHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kkypca «Anredpa» Uisi OCHOBHOTO
o01iero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuMU: «Yucna ¥ BeIUUCICHUSN», « ANTeOpandecKkue BhIpAKEHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JMHUHN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3yUEHUS Kypca, B3aUMOICHCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpBbIE OCHOBBI JIOTMKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  yHHMBEPCAJIBHOIO MareMaTtuueckoro si3bika. ComepkatenbHOH |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOTrO Kypca «Aunrebpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne mnuHMA «YuWcna ¥ BBIYHCICHUS» CIYKHT OCHOBOW st
JTATBHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPUOOPETCHHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsi TIOBCETHEBHOU
JKU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HWPPANUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeHEMY 00111eMy 00pa30BaHUIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIMCAHMS INPOLECCOB M
SBJIEHUN peanbHOro Mupa. B 3agaunm oOydeHust anreOpe BXOAAT Takke
JanbHEWIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHUsI, CHOCOOHOCTEN K MAaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne martepuana crocoOCTBYET Pa3BUTHUIO Yy OOyYaroIIMXcCs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
IPEICTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH LIMBUIIM3ALUU U KYJIbTYPHI.

I'eomeTpust Kak OJWH W3 OCHOBHBIX pAa3JelOB IIKOJBHOW MAaTeMaTHKH,
UMEIOIINIA CBOEH IEIbI0 00ECTIeUnTh M3YyYeHUE CBOMCTB U pa3sMepoB QUTYp, UX
OTHOIIEHWH W B3aUMHOE PpACIIOJIOKEHHE, OMUPAeTCs Ha  JIOTUYECKYIO,
JIOKa3aTeNbHYI0 JUHUI0. [IeHHOCTh M3ydeHHs] TEOMETPUH Ha YPOBHE OCHOBHOTO
oO1mrero o0pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YIUTCS TIPOBOIUTD
JIOKa3aTeNIbHbIE PACCYKICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHUSI, JOKa3bIBATh
WUCTUHHBIC YTBEPXKIACHUS W CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, TPOBOIUTH
pacCyXJIeHus «OT TMPOTHBHOTO», OTIWYaTh CBOWCTBA OT IPHU3HAKOB,
(bopMyIHpOBaTh OOPATHBIE YTBEPIKIACHUSI.

Bropoii 1enpi0 M3yueHUs TEOMETPUHU SIBISIETCA WCIONb30BaHUE €€ Kak
WHCTPYMEHTA TIPU PEIICHUU KaK MATEMaTHYECKUX, TaK M MPAKTUYECKUX 3ajad,
BCTPEYAIONIUXCSI B peaabHOW KkM3HM. OOydJaromuiics JODKEH HayYUThCS
OTIPEIICTNTh TEOMETPUUYECKYI0 (DUTYpY, ONMHCATh CIOBAaMHU JIaHHBIH YEePTEK WIIH
PUCYHOK, HAWUTH TUIONIAh 3€MEJIbHOTO YYaCTKa, pacCUYMTaTh HEOOXOAUMYIO JIIUHY
ONITOBOJIOKOHHOTO KaOenss win TpeOdyeMmble pa3Mephbl Tapaxa i aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS JUHUS B W3YYEHUU TE€OMETPHUHU.
[Ipu pemeHny 3amad MPAKTUYECKOTO XapaKTepa OOyYaIOIIMICS YIUTCS CTPOUTH



MaTEMaTUYECKHEe MOJIETH PEATbHBIX OJKU3HCHHBIX CUTYyallii, IPOBOJIUTH
BBIYHICJICHUSI M OIIEHUBAThH aJIEKBATHOCTh IMOJTYYEHHOTO PE3yJIbTara.

Kpaiine BakHO TOTYEPKUBATH CBS3M TEOMETPUU C JAPYTUMH YYCOHBIMH
peIMeTaMi, MOTUBUPOBATH MCIOJB30BaTh OMPEACICHUS] TEOMETPUUECKUX (UTYP
U TIOHSTHUH, IEMOHCTPUPOBATH MPUMEHEHUE MOJYYCHHBIX YMEHHUU B (PU3HUKE U
TEXHUKEe. OTH CBSA3W Haumboyiee SPKO BUIHBI B TeMax «BekTopsm»,
«Tpuronomerpuueckne CcooTHOWEHUs», «Merton koopauHaty u  «Teopema
[Tudaropar.

CornacHo yueOHOMy IIaHy B 7-9 kjaccax wu3ydaercs Y4eOHBIH Kypc
«Marematukay, KOTOpbI 00beIUHSIET JiBa Kypca «Anredpa» u «l'eomerpus» u
BKJIIOYAET CJICAYIOIINE OCHOBHBIC pa3/ieibl coaepkanus: «Hucaa u BBIYUCICHUSD,
«AnreOpanyeckre BBIPAKCHUS», «YPaBHEHHUS W HEPAaBEHCTBa», «DyHKIIUWY,
«I'eomeTpuueckue QUIypsl U UX CBOWCTBay, «l3MepeHHe Te€OMETPUUYECKUX
BENTUYUHY», «JleKapTOBbI KOOPAMHATHI Ha IJIOCKOCTH», «BekTopbl», «JIBUkKEHUS
miockocTny, «IIpeodpazoBanus mogoous»

Ha wmsydenme yuebHoro xypca «Maremaruka» otBoautcs 510 dacos: B 7
kinacce — 170 gacoB (5 wacoB B Hepaemo), B 8 kimacce — 170 yacoB (5 yacoB B
Heneno), B 9 kinacce — 170 yacos (5 yacoB B Hefel0).



COAEPXKXAHUE OBYUEHUA

AJI'EBPA
7 KUIIACC

Yuciaa v BIYMCICHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOU (hopMBI 3amucu
npobeit k gpyroil. IloHaTHe palMOHAIBLHOTO 4YHCJA, 3aluCh, CpaBHEHHE,
yIOPSA0OYMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMoOHANBHBIMU YKciIaMu. PeleHne 3aad U3 peaybHOW NMPAKTHKM HA 4acTH, Ha
JpoOH.

CreneHb ¢ HaTypaJbHBIM I[IOKa3aTeJeM: OMpeielieHne, Mpeodpa3oBaHue
BBIPKEHHII HA OCHOBE ONpPENENICHNUs, 3anuch 00apmMX uncel. [IporeHTsl, 3anuch
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layd Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

IIpuMeHeHne TOPU3HAKOB  JCIMMOCTH, PAa3JIO)KEHHME HAa  MHOMKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHple  3aBUCMMOCTM, B TOM 4HClIe TpsMas U oOpaTHas
IIPOIIOPLIMOHAIBHOCTH.

AaredpanvyecKue BbIPAKEHUSA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKEHUA C IIEPEMEHHOU. JlomycTUMBIE
3HA4YEeHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BHJIE
bopmynbl. Beruucienus no ¢popmynam. IIlpeodpazoBanne OyKBEHHbBIX BhIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuUia NpeoOpa3oBaHUS CYMM U
IPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrOWwIeHa. CIioKeHue, BBIYUTAHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOTO YMHOXKEHHS: KBaApar
CyMMBl M KBaapar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Pasznoxenue
MHOI'OYJICHOB Ha MHOKUTEJIHN.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHMs, MpaBuUiia NpeoOpa3oBaHUs YpPaBHEHUS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIIO KOPHEW JIMHEHHOIO
YpaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpAaBHEHUH IO
YCJIOBHIO 3a7jauu. Pelenne TeKCTOBBIX 3a/1a4d ¢ TOMOIIbIO YPaBHEHUM.

JIuneliHoe ypaBHEHUE C IBYMsI IEPEMEHHBIMU U ero rpaduk. Cucrema AByX
JMHEWHBIX YPAaBHEHMM C AByMs IEpEeMEHHbIMU. PelieHue cucrem ypaBHEHUU



cnocoboM MOACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/lad C TOMOIIBIO
CUCTEM YPaBHECHUM.

DOyHKIUU

Koopaunara Touku Ha npssmoil. YuciioBble NpOMEXKYTKH. PaccTosiHue Mexmy
JBYMsI TOUKaMU KOOPAUHATHON IPSIMOMA.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Alcimucca U opAuHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYyIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuun. I['paduk
bynkuuu. CoiicTBa pyHkuuii. Jluneiinas ¢pynkuus, e€ rpapuk. ['paduk Gynkumn
y = |X|. I'padmueckoe pelieHre JIMHEWHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yucsa v BbIYMCJIEHUS

KBagparubiii kopeHb u3 uwucia. [lonsitue 00 uppanvoOHAIBHOM YHCIE.
JlecsaTuunbie TpUOIMKEHUST UppAllMOHAIBHBIX yncen. CBoCTBa apudMeTHIecKux
KBaJIPAaTHBIX KOPHEW U MX MPUMEHEHHE K TPeoOpa30BaHUI0 YUCIOBBIX BBIPAKEHUIN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aluCh YKCIIA.

AJuiredOpanyecKue BbIPpaKeHUA

KBampaTHbpiii  TpE€XuieH, pas3loKEHHE KBAJAPATHOTO  TpEXWwIeHa Ha
MHOKHUTEIIH.

AnreOpandeckas apoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOwu.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JEJIeHHE alreOpandecKkux ApoOei.
PanonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysna KOpHEW KBaJpaTHOrO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiinme qpoOHO-parMOHAIbHBIC YPABHEHHUS.

['padrueckas uaTEpHpeTanvs ypaBHEHUN C IBYMs NMEPEMEHHBIMU U CUCTEM
JMHEMHBIX YPAaBHEHUW C JABYMsI II€peMEHHbIMHU. llpumepbl pemeHus CUcTeEM
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HEpaBEHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJJHOM EPEMEHHOM.

DyHKIUU



[Tonsitue Qynkmuu. OOIacCTh OMpeAeNeHus W MHOMXECTBO 3HAYCHHM
byukiuu. CiocoOsl 3aaHus PYHKIIHM.

I'paduk dynknuu. Utenwe cBorcTB (GyHKIUU 1Mo €€ rpaduky. IIpumeps
rpadukoB QYHKINH, OTPAKAIOIIUX PEATbHBIC TPOIIECCHI.

@DYHKIMU, OMHUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO MPOMOPIHOHAILHEIC
3aBHCHMOCTH, uX rpaduxi. Oyuxuun Y = X2, y = X3, y = VX, y=|x|. I'padudeckoe
pEIICHUE YPABHEHUW U CUCTEM YPABHECHUM.

9 KUIACC

Yucaa v BBIYMCICHUA

PannonanpHbie yMClia, UppallMOHATIbHBIE YUCIA, KOHEYHbIE U OECKOHEUYHbBIE
JecsTHUHbIe ApoOu. MHOXKECTBO EHCTBUTENBHBIX YMCEN, IEUCTBUTEIbHBIC YUCIIA
KaKk OCECKOHEUHbIE JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKY MHOKECTBOM JEUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM IIPSIMOM.

CpaBHEHUE JIEWCTBUTENBHBIX YHCEN, apuPMETHUYECKUe JEHCTBUS C
JNEUCTBUTEILHBIMUA YU CIIAMH.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpA, JUIMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnmxk€HHOEe 3HAYCHHE BEIIMYUHBI, TOUHOCTh MpUOIKeHusl. OKpyIJIeHHe
yucell. [Ipuknika u oueHkKa pe3yinbTaToB BEIYMCICHUMN.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEeHUE. Pemenne ypaBHEHUM, CBOASIIUXCS K JIMHEWUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUMN, CBOMSIIMXCS K KBaAPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHusi ypaBHEHUN TPETbEN U YETBEPTOU
CTEIIEHEN Pa3JI0)KEHUEM Ha MHOKUTEIIU.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHHMW. PerieHue TEeKCTOBBIX 3aiay
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMs TIEpEeMEHHBIMH M ero rpaduk. Pemienune cuctem nByx
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Japyroe — BTopoi creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne JMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. PemenHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TmepeMeHHOW. KBagpaTHele HepaBEHCTBaA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C ABYMS
MIEPEMEHHBIMH.

DyHKIUU



KBagparnunas dynknus, e€ rpadpuk u cBoictBa. [lapaboma, KOOpaAWHATHI
BEPIINHBI 11apadoJIbl, 0Cb CUMMETPHUH MMAPAOOJIBI.

I'padukn byrxmmit: y = kx, y = kx + b, y = k/x, y =x3,y =Vx, y = |X| , u ux
CBOMCTBA.

YucaoBblie M0CJIeA0BATEILHOCTH U MIPOTPECCUH

[loHaTHE YMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TIOCJIEI0BATEIIBHOCTH
PEKyppEeHTHOH (popMyIoit u GopMyIoi N-To YiieHa.

Apudmernueckas u reoMeTrpudeckas mporpeccur. PopMynbl N-ro WieHaA
apru(pMETUIECKON U TreOMETPUUECKON MPOTrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N3o0paxkeHne uiaeHOB aprU(METHUYECKOH M TeOMETPUUYECKOM IPOTrpecCHid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAIBHBIN POCT.
CnosxHbI€ IPOLIEHTHI.

I'EOMETPUA

7 KIIACC

HavanpHble noHsATHA reoMeTpun. Todka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BeprukanbHble M CMeXHbIE yIUuIbl. buccexkrpuca yria. JlomaHas,
MHOIOyroyibHUK. [IapaiineabHOCTh U EPIEeHIUKYIIAPHOCTD IPSIMBIX.

Cummetpruunble  Qurypsl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPHHU.
[IpuMepbl CHMMETPHH B OKPYKAIOILIEM MHPE.

OCHOBHBIE TIOCTPOEHHSI C TOMOIIBIK LUPKYJS U JIMHEHMKH. TpEeyrojbHUK.
Bricora, Mennana, OMcceKkTprca, iX CBOMCTBA.

PaBHOOGpeHHBIH M PaBHOCTOPOHHUN  TpeyrojabHUKU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CoiicTBa M TNpU3HAKU PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ MIPU3HAKKU NapaJUIebHbIX NPAMBIX. CymMMa yrjoB TPEYrOJIbHHKA.
BreniHue yrisl TpeyrojibHUKA.

[IpssMOyTONBHBIA  TPEYronbHUK. (CBOWCTBO MEIHWAHBI IPSAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  MPOBEAEHHOM K  rumoreHy3e. IIpu3Haku  paBeHCTBa
MPSIMOYTOJIHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIbHBIN TPEYroabHUK C yriioMm B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, Teopema O OOJbIIeM yryie U OoJIbIIEeH CTOPOHE TPEyroJIbHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

I'eomerpuueckoe MecTto TOYeK. buccexkrpuca yria W CEpeaUHHBIN
NIEPIIEHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKHE MECTA TOUEK.



OKpy>KHOCTb M KpyI, XOpJAa MW JUaMeTp, HUX CBOWcTBAa. B3aumHoe
PacCIIONIOKEHUE OKPYKHOCTH M mpsiMou. KacarenpHas m cexymas K OKpYKHOCTH.
OkpyXHOCTb, BIHCAaHHAas B Yyroi. BnucaHHas W onucaHHas OKPYXHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YerwipéxyronbHuk. [lapamienorpamm, ero npu3sHaku U CBOMcTBa. YacTHbIE
cllydau MapajuieiorpaMMoOB (IIPSIMOYTOJIBHUK, pOMO, KBaapar), UX MPU3HAKU U
cBoicTBa. Tpamerus, paBHOOOKas Tpamelus, €€ CBOWCTBA M MPHU3HAKHU.
[IpssMoyroJibHAs Tpaneuus.

Meron ynBoenuss menuansl. LlenTpanbnas cummerpus. Teopema daneca u
TEOpEMa O IPOMOPLUUOHAIIBHBIX OTPE3KaAX.

CpenHue TMHUM TPEYroJIbHUKA U Tparneuuu. LIeHTp macc TpeyroiabHuUKa.

[Togobue TpeyrodbHUKOB, Kod(pduuueHt momoodus. Ilpusznaku mnomoOus
TpeyroabHUKOB. [[puMeHeHune nogo0us npu penieHuu NPakTUYEeCKUX 3a/1ay.

CpoiicTBa miomaaeld reoMerpudeckux ¢uryp. P@opMynbl misd IUIOLWIAAU
TpPEYroJibHUKA, MapajienorpamMma, pom6a u Tpaneruu. OTHOIIEHHUE IUIONIAIeH
NMoI00HBIX GUTYP.

Brruncnenue miuoniaaen TpeyroabHUKOB U MHOTOYTOJIBHHKOB Ha KJIETYATOU
oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu penieHUU
IIPAKTUYECKUX 3a/a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yrila MPSIMOYTOJIBHOTO TPEYTOJbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpPUTOHOMETpUUYECKHE (DYHKIIUU
yriioB B 30, 45 n 60°.

BrnincanHble W LEHTpAIbHBIE YIVIBL, YrOJl MEXIAY KacaTeJIbHOW U XOPHOM.
Yrael  Mexay XopaaMH M CeKylIMMHU. BriMcaHHbele U ONMCaHHBIE
YEThIPEXYTOJIbHUKNA. B3auMHOE pacmnojiokKeHne ABYyX OKpykHocrei. Kacanue
OKpykHOCTel. OOI11IMe KacaTelIbHbIC K IBYM OKPY>KHOCTSIM.

9 KNIACC

Cunyc, kocuHyc, TaHrenc yrmoB or 0 go 180°.  OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYIIbI MPUBEIACHUS.

Pemienne TtpeyrosbHukoB. TeopemMa KOCHHYCOB M TEOpEMa CHUHYCOB.
Penienrie mnpakTHYECKHMX 3aJad C UCIOJIb30BAHUEM TEOPEMbl KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaooust. [logoOue cCOOTBETCTBEHHBIX JIEMEHTOB.

Teopema O TPOU3BEICHUM OTPE3KOB XOPA, TEOPEMBbI O MPOU3BEICHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBaJpaTe KacaTeIbHOM.



Bektop, anmHa  (MOIyNb)  BEKTOpA,  COHAINPABIECHHBIE  BEKTODBI,
IPOTHUBOIIOJIOKHO  HAIlpaBJIEHHbIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpallMM HAJA BEKTOpaMu. Pa3noskeHue BEKTOpa MO ABYM
HEKOJUIMHEApHbIM BekTopaM. KoopaunaTtel BexkTopa. CKalIsApHOE IIPOU3BEIACHUE
BEKTOPOB, IPUMEHEHHE ISl HAXO0XKACHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA INIOCKOCTH. Y PaBHEHUS NMPSAMOU U OKPYKHOCTH
B KOOpJMHATAX, IIEPECECUCHUE OKPYKHOCTEN U MPSMBIX. MeTOI KOOPAMHAT U €0
IIPUMEHEHUE.

[IpaBunpHBIE MHOIOYrOJbHUKM. J[nmHa oOKpyxkHOcTH. I'pagycHas u
paguaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpyxKHocTeil. Ilmomane xpyra,
CEKTOPA, CETMEHTA.

JIBuKeHHSI TUIOCKOCTH M BHYTPEHHHE cUMMeTpuu Guryp (3JeMeHTapHbIE
npencranienus). [lapamnensasiii nepenoc. [1oBopoT.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOEHHUS MporpamMmbl ydyeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHXKEHH B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUH, IPOLEAYp I'pakAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa AaKTHMBHOE Y4YacTHE€ B PEIICHHH NPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM MHANBUAYAIbHON TPAaEKTOPUM 00pa30BaHUs U KU3HEHHBIX TJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHHH, pacCyXIE€HUH, YMEHUIO BHUIETH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKONM HayKu Kak cdepbl 4YeIoBeuecKOon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuuyeckoe BocnuTaHue, (POopMHpPOBaAHHE KYJIbTYPHI 310POBbA H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUPOBAaHHBIA pPEXUM 3aHATHH W OTAbIXa, peryispHas (¢u3nyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTU COXPAaHHOCTH OKpYXaroulell cpeabl, IMJIaHUPOBAaHUS IOCTYIIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsi OKPYXAIOLIEW Cpenbl, OCO3ZHAHHEM
rJI00abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTel UX PeIleHuUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUAM B YCIIOBUAX HEONPENEIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBIO B (POPMHUPOBAHMM HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CUTYyallMi0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble 1ornyeckue AecTBU:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUN, OTHOIIEHWH MEXIYy IOHATHAMH, (OPMYIHPOBATH
OTIpEJICICHUS]  MOHSATWUW, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKay, OCHOBAaHUSA Ui OOOOIICHWS W CpaBHEHUS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHhIC W oOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeurss B (akTax, AAHHBIX, HAOMIOACHUAX U YTBEPXKICHUSX,
npemjiaraTb  KPpUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCO0 pemeHuss y4yeOHOW 3aaauyd (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIIEHUS, BHIOMpATh HaMOOJEe TMOAXOMANIMN ¢ Yy4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCITIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKU MHCTPYMEHT IO3HAHMS,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIeMYy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3ULUIO, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEH MAaTEMaTUYECKOTO OOBEKTa, 3aBHUCHMOCTEH OOBEKTOB
MEXTy coOOit;

CaMOCTOSITENILHO (POPMYIMPOBaTh 0000ILIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTUE TMPOLECCA, a TAKKE BbIIBUTATh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nunopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTh HH(OpPMAIMM, HTAHHBIX,
HEOOXOUMBIX JIJISl pEUIeHU 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
uHOOPMAITUIO PA3TUYHBIX BUIOB U (POPM MIPEICTABICHHUS;

BbIOMpaTh GopMy TMpeAcCTaBiIeHUS HHPOpMAlMM M WLUIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WHOOPMAIMU TIO0 KPUTEPHUSM, MPEITIOKECHHBIM
YUUTEJIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMHU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh MMOIYYEHHBIN pe3yibTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 NPE3EHTAUU U OCOOEHHOCTEN ayJUMTOpHUN;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh MIPOLECC U pe3ysbTaT padoThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPynmnoBbIX (opmax paboTel (0OCyXIeHUs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacTb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMU KOMaH/Ibl,
OLIEHMBATh Kauye€CTBO CBOETO BKJIAJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, aJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOMpATh CHOCOO PEIICHHS ¢ YYETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBATh U KOPPEKTUPOBATH
BApUAHTHI pEUIEHUM C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yabTaTa peleHns MaTeMaTUYECKOM 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTH IMOCTABJICHHOW WLEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WM HEJOCTIKECHUS T1EJIH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

AJITEBPA

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJNYYHUT CIEIYIOIIHNE
MPEIMETHBIC PE3yJIbTATHI:

Yucia 4 BLIYMCTIEHUS

BoInonHATh, codyeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apuMETHUUECKHe
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YHUCIOBBIX BBIPAKEHUM, MPUMEHSATH pPa3HOOOpa3HbIE
CIIOCOOBI ¥ MPUEMBI BBIYMCIICHUS 3HAYCHUIN TPOOHBIX BBIPAKCHUN, COIAEPIKAIINX
OOBIKHOBEHHBIE U IECATUYHBIC TPOOH.

[lepexoauTh OT ofHOM (HOPMBI 3aMKMCH YUCEN K JAPYroi (mpeoOpa3oBHIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YAaCTHOCTU B OECKOHEUHYIO JECATHUYHYIO IPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAIIMOHATILHBIC YHCTIA.

OKpyIJIsTh YuCa.

BBITIONHATS TPUKUIKY U OLIEHKY pe3yJIbTaTa BHIYMCIICHHM, OLIEHKY 3HAYCHUIN
YHUCJIOBBIX BbIpaKEHHUI. BBIMOTHATH ACUCTBUS CO CTENEHAMH C HATypalbHBIMU
MIOKa3aTEISIMH.

[IpumMeHATh  TPU3HAKK  JEITUMOCTH, pa3JIOKCHHE HA  MHOKHTEIH
HATypaJbHBIX YUCEIL.

PemaTte mpakTUKO-OpUEHTUPOBAHHBIC 33J7]a4M, CBS3aHHBIE C OTHOIIECHUEM
BEJIMYMH, MPOTOPIMOHAIBHOCTIO BEJIMYMH, NPOILEHTAMU, HWHTEPIPETUPOBATH
pe3yNbTaThl PeHIeHUs 3a71a4d ¢ YI4ETOM OTPaHWYCHHUH, CBSI3aHHBIX CO CBOHCTBAMHU
paccMaTpUBaEeMbIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpandeckyto TEPMUHOJIOTHIO M CUMBOJIMKY, TPUMEHSThH
e€ B ImpoIriecce OCBOEHUS yueOHOTo MaTepuraa.

HaxonuTe 3HadeHUs OyKBEHHBIX BBIPAKCHHWHA TPH 3aJaHHBIX 3HAYCHHSIX
MIePEMEHHBIX.

BeimonHsATh  mpeoOpa3oBaHUs  IEJIOTO  BBIP@KEHUS B MHOTOYJICH
MIPUBEJCHUEM TTOJIOOHBIX CJIATa€MbIX, PACKPBITUEM CKOOOK.

BBITIONTHATE YMHOKEHHE OJIHOWICHa HA MHOTOWIEH W MHOTOYICHA Ha
MHOTOWICH, MPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJipaTa Pa3HOCTH.

OcCyIIecTBIATh Pa3IOkKEHUE MHOTOWICHOB HAa MHOXKHTEIH C TIOMOIIBIO
BBHIHECEHUSI 32 CKOOKM OOIEro MHOMXWTENSA, TPYNIHPOBKH CIIAaracMbIX,
npuMeHeHus: HOPMYJT COKPAIIEHHOTO YMHOKCHHUSI.

[TpumeHsTh MpeoOpa3oBaHMs MHOTOWICHOB ISl PEIICHHS Pa3IMYHBIX 3a71ad
U3 MaTeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEaTbHOU MPAKTHKH.



Hcrnonb30BaTh CBOMCTBA CTENEHEW C HATypajJbHBIMU IIOKA3aTEISIMU IS
npeoOpa30BaHUs BHIPAKCHUH.

YpaBHeHNs U HEPABEHCTBA

Pewate JMHEHBIE YpaBHEHUA C OJHOM NEPEMEHHOW, MPUMEHSS IpaBUIIa
Mepexo/ia OT UCXOAHOTO YPABHEHUS K PaBHOCUIIbBHOMY emy. [IpoBepATs, sABIsSIETCS
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumensaTh rpaduueckre METO bl MPU PEIICHUH JTMHEWHBIX YPaBHEHUN U HX
CUCTEM.

[lonOupaTe npuMepsl Map 4YUCEN, SBIAIONIMXCS PEHICHUEM JHUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CTpouTh B KOOPIMHATHOW TIJIOCKOCTH TpaduK JHUHEHHOTO YpaBHEHHUS C
JIByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YpaBHEHHUS.

Pemate cucreMsl 1ByX JIMHEMHBIX YPABHEHUH C IBYMs IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsiTh M pellaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJIOBHUIO 33Ja4d, HWHTEPHOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ NIOJIy4ECHHBIN Pe3yJIbTar.

DOyHKUIMHA

N300pakaTh HA KOOPAUHATHOW MPSAMOIM TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3AMCHIBATH YACIOBBIE POMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OtMmedaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOMIbIO (YHKUHUA HW3BECTHbIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LI€HA, KOJUYECTBO, CTOMMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cocod MpeACTaBICHHUS W aHaIW3a MHMOpManuwy,
W3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyueHus B 8 kJjacce oOydYaromMiCs TIOJYYUT CIICAYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb3oBaTh HayallbHbIE MPEACTABICHUS O MHOKECTBE JIEUCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUsI, OKPYTJICHUS U BbIUMCICHUM, N300pakaTh AeHCTBUTEIbHBIC
YHCJIAa TOYUKaMHU HA KOOPAWHATHOM MPSAMOM.

[TpumensaTh TOHATHE apU(pMETHUYECKOrOo KBaAPATHOTO KOPHs, HAaXOAWUTh
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAMUMOCTH KaJIbKYJATOP, BBINOIHATH



npeo0pa3oBaHus BBIPAKCHUM, COJEPKAIMUX KBAAPATHBIE KOPHU, HCIIOIb3YS
CBOMCTBA KOPHEMU.

Hcnonb30BaTh 3amucy OOJIBIIMX W MAJIBIX YHCENI C MOMOUIBIO JIECATUYHBIX
npoOeit u creneneit yucia 10.

AnredOpandecKkue BbIPAKEHUS

[IpyMeHATh TOHSTHE CTENEHU C IEJbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BIPAXKEHHH, COEPIKAIIUX CTENIEHH C LEJIbIM MOKa3aTEIIEM.

BhITIONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PAMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACHCTBUIN HAJ MHOTOUYJICHAMH U alreOpandecKuMu ApoOsiMHU.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIU.

[IpuMeHsTh peoOpa3z0BaHUs BBIPAKEHUM SISl pEIICHUS Ppa3IUYHbIX 3a7a4 U3
MaTEeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewiaty nMHENHBIE, KBaJpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIIENOBAHUS YPABHEHUM U CUCTEM YpPaBHEHUM, B
TOM YHCJI€ C IPUMEHEHUEM TpaPUUECKUX MpeACTaBICHUM (yCTaHABIUBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexomuTh OT ciOBECHON (OPMYIMPOBKM 3ajauu K €€ anreOpandyeckon
MOJIEJIA C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMbl YpaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBII pe3yybTarT.

[IpuMeHATh CBOWCTBA YMHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pellaTh JUHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM U UX CHUCTEMBI, JaBaTh
rpa@uyuecKy0 WUIIOCTPALIMI0 MHOKECTBA PEIIEHWH HEpPaBEHCTBA, CHCTEMbI
HEPaBEHCTB.

DOyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIE TOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpEAesaTh 3HAuYeHHE (PYHKIHUM IO 3HAYCHUIO
aprymMeHTa, ONpeAesaTh CBOMCTBA PYHKIMU O €€ rpaduKy.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y = kiX, y = x2, y = x3,y = [X|, Y = VX, OIHCBIBaTh CBOWCTBA YHCIOBONA
byukiuu no e€ rpaduxy.

K xoHmy oOyuenus B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
MpeAMETHbIE PE3yIbTaThI:

Yuciia ¥ BBIYUCICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPAIMOHATBHBIE YHCIIA.



Bemonusate apudmernyeckue ACHCTBUS C pPalMOHAIBHBIMH YHCIAMH,
coyeTass YCTHbIE M TNMCBMEHHBIE IPUEMBI, BBINOJHATH BBIYMCIECHUSA C
UppaLMOHAIbHBIMU YUCIAMU.

HaxonnuTe 3Ha4YeHMsI CTENEHEW C LEIbIMU IIO0Ka3aTelsIMM M KOpHEH,
BBIYMCIIATH 3HAYECHUS YHCIOBBIX BBIPAKCHHI.

OKpyrasTe JEWCTBUTEIBHBIE YHCIA, BBIIOJHIATH HPUKUIAKY pE3yibTaTa
BBIYMCJIEHNN, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemare nuHENHBIE W KBaJpaTHbIC YPaBHEHHUs, YPaBHEHHS, CBOMISIIHMECS K
HUM, NIPOCTENIINE TPOOHO-PALIMOHAIBHBIE YPABHEHMUSL.

Pemate cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS JIMHECUHBIM.

Pemarb TekcTOBBIE 3aauM  aJreOpanvueckuM CHOCOOOM € IMOMOIIBIO
COCTaBJICHUs YPABHEHUS UJIU CUCTEMBI IBYX YPAaBHEHUMN C IBYMs IIEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IpaUueCcKUX Npe/ICTaBICHU (YCTaHABIMBATH, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
mpouee).

Pemarb sMHeliHblE HEpAaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxkaTb
pelIeHre HEPABEHCTB HA YUCJIOBOM NPSMOM, 3aIIMCHIBATH PEIICHHE C IOMOIIBIO
CHUMBOJIOB.

Pemlatb  cucTeMBl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOLME KBAJPAaTHOE HEPABEHCTBO, H300pakaTb pPEIICHUE CUCTEMbI
HEPABEHCTB HA YUCJIOBOM NIPSIMOM, 3alIMCBIBATh PELICHUE C IIOMOIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 331a4.

DOyHKIUU

Pacno3naBaTh (QyHKIMM U3y4eHHbIX BHUJO0B. Illoka3piBaTh cxemaTHUeCKU

PacIoyio’KEHUE Ha KOOPAMHATHON TUIOCKOCTH rpadukoB GyHKIui Buma: y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |x|, B 3aBrcuMOCTH OT
3HauYeHUN KOA()PHUITMEHTOB, OMMCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U HM300paXaTh CXEeMaTUYECKU TpapUKHA KBAIPATUUHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIUH MO UX IrpaduKaM.

Pacno3naBaTh KkBagpaTHuHyto QYHKIUIO 10 (opMylie, MPUBOIUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBbIe MOCTAECA0BATEILHOCTH H IPOTPEeCCHU

Pacno3naBaTh apuMeTHUECKYyI0 M TE€OMETPUYECKYI0 MpPOrpeccud MpH
pPa3HBIX CcrocoOax 3aJaHusl.



BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (GopMyn N-ro  4jieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMBI MEPBBIX N UJICHOB.

N300paxaTh WIEHBI TMOCIEIOBATEIbHOCTH TOYKAaMU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pemare 3amaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIENOBATEIBHOCTSIMU, B TOM
YHUCJIE 3a/1a4M U3 PEATbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).

I'EOMETPUA

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIEIYIOIIHNE
MIPEAMETHBIE PE3YIIBTATHI:

Pacno3naBaTh M3y4E€HHBIE TEOMETPUYECKUE (UTYpPBI, ONPEICTIATh UX
B3aMMHOE pPaCIOJIOKEHUE, H300paxaTb IEOMETPUYECKHE (DUTYpBI, BBINOIHATH
YEpPTEXKU [0 YCIOBUKO 3adaud. M3mepsATs JIMHEHWHBIE U YIJIOBBIE BEJIUYMHBI.
PemaTe 3a1a4M Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

lenatb rpyOyr0 OIEHKY JIMHEWHBIX M YIJIOBBIX BEJIMYMH TMPEJAMETOB B
peanbHOM JKM3HM, Pa3MEepOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pa3Mmepbl 3THX
O0OBEKTOB IO MOPSIIKY BETUYUHEI.

CTpouTh 4yepTek U K TEOMETPUUYECKUM 3a/1a4aM.

[Tonp30BaTbCd MNpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
MIPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a]1a4.

[IpoBOINUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM T€OMETPUUECKHUX
TEOpEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA MPSMOYIOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEIWAaHbl, MNPOBEAEHHOM K  THUIOTEHY3€  MOPSMOYIOJIBHOIO
TPEYTrOJIbHUKA, B PEIICHUN T€OMETPUUECKUX 3a/1a4.

OnpenensiTe napamiebHOCTh IPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTs napayieIbHOCTh NPSIMBIX C TOMOIIBIO PaBEHCTBA
PAcCTOSIHUAN OT TOYEK OJHOM IMPSMOU 0 TOUEK APYTrOr MPSIMOM.

Pemiats 3amaun Ha KileTyaToi Oymare.

[IpoBOANTH BBIYHMCICHUS W HAXOJWUTh YHUCJIOBbIE U OYKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUUYECKHMX 3aJayax C HCHOJb30BAHMEM CYMMBI  YTJIOB
TPEYTOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MIEPECEYEHNH [IBYX IapaJUICIbHBIX MPSAMBIX CeKyuled. Pemare mpakTthueckue
3a7]a4M Ha HaXOXKJICHUE YTJIOB.

Brnagerp TOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEACIATh
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MECTa TOYEK.



@opMyIMpPOBATh OINpPEAEIEHUs OKPYKHOCTH M Kpyra, XOpIbl M JUaMeTpa
OKPYKHOCTH, ITOJIb30BaThCS UX CBOMCTBAMHU. Y METh MPUMEHSTH 3T CBOMCTBA MPH
peleHny 3aaa4.

Biiaserb MOHATHEM ONMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHtp. [lonb3oBaTbes (akTaMu O TOM, YTO OUCCEKTPHUCHI YTJIOB
TPEYTOJbHHUKA IIEPECEKAIOTCS] B OJHOM TOYKE, MW O TOM, 4YTO CEpPEIVWHHBIC
NIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOM TOUKE.

Biiasietb NOHATHEM KacaTeNbHOW K OKPYKHOCTH, MOJIb30BAaTHCS TEOPEMOU O
MEPIECHINKYJIAPHOCTH KacaTeJIbHOU U paguyca, MPOBEAEHHOTO K TOYKE KACaHHUS.

[Tonp30BaThCA NPOCTEUIIMMHU FEOMETPUUECKUMHU HEPABEHCTBAMH, TOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHUS C IIOMOIIBIO LIUPKYJISI U
JIMHENKHU.

K koHmy oOyueHus B 8 kuacce o0OydaroIIMHCA MOJIYUYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

PacniosHaBaTh OCHOBHBIE BHABI YETBHIPEXYTOJIBHUKOB, HUX JJIEMEHTHI,
ITOJIB30BATHCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKM TEPECEUYCHMs] MEIHWaH TPEyrojbHUKa (LIEHTpa
Macc) B pEIICHUH 3ajau.

Bnanetrs monsitueM cpefHed JMHUM TPEYTOJbHUKA W Tparneluu, IPUMEHSTh
UX CBOMCTBA NPHU pEHICHHH TreoMeTpuyeckux 3anad. [lomp3oBaTbecs Teopemon
daneca U TEOPEMOI O MPOMOPIUUOHATIBHBIX OTPE3KaX, IPUMEHSTh UX JJIS PEIICHHS
MPAKTUYECKUX 33/1a4.

[TpumeHsTh MpU3HAKK MOJ00MS TPEYTOJIHLHUKOB B PEIICHUH T€OMETPUUECKUX
3a1ad.

[Tonb3oBaTbess Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
npakTudyeckux 3anad. CTpoUTh MaTEMaTUYECKYyH0 MOJENIb B MPAKTUYECKHUX
3a/1a4ax, CaMOCTOSITENILHO Je1aTh YePTEK U HAXOAUTh COOTBETCTBYIOIIUE JUTUHBI.

Brnanerp NOHATMAMM CHHYyCa, KOCHMHYCAa M TaHI€HCa OCTpPOro yria
MPSAMOYTOJIBHOTO TpEYroibHUKa. [10630BaThCS STUMH MOHATHIAMU I PEIICHUS
MIPAKTUYECKUX 3a/1a4.

Boraucisats (pa3audHbIMU CIIOCO0AMH) TUTOMIAAL TPEYTOJbHUKA U TUIOIIAIH
MHOTOYTOJBHBIX  Guryp (MONB3ysCh, TIA€ HEOOXOAUMO, KAIbKYJIATOPOM).
[IpuMEHSTh TTOTyYeHHbIC YMEHHUSI B TPAKTUUECKUX 3aj/1auax.

Bianerp NOHATHSMHM BIHMCAHHOTO M ULEHTPAJBHOIO YIUIA, HCHOJIb30BATh
TEOPEMBI O BIIUCAHHBIX YTriaxX, yriax MEXAy XOopJaMH (CEKYIIUMH) U YTiie MEXIY
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Branerb MOHATHEM ONUCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHSTh CBOICTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PELICHUH 3aa4.



[IpuMeHATh MOJly4eHHbIE 3HAHUS HA MPAKTHUKE — CTPOUTh MATEMaTUYECKUE
MOJIEIIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYMCIEHUS
C NPUMEHEHUEM IMOAOOUS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KJIBKYJISITOPOM).

K koHmy oOyueHuss B 9 kuacce oOydaroIIMHCA MOJYYUT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C HX
HOMOUIBIO Pa3JIMYHbIE 3JEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelIeHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) JTUHbI
Y YIJIBI 17151 HETAOIMYHBIX 3HAYEHU.

[Tonp3oBatbes (hopmynamu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM JIJII HAXOXXJIECHHSI COOTHOIICHUH MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMMU.

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKJICHUS Pa3Iu4YHbIX
AJIIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYroJAbHUKOB»), NPUMEHITh HUX MpHU
pELICHNH T€OMETPUYECKHX 3a/1ay.

Brnagets moHsATHSMH  npeoOpa3oBaHMS — MOJO0OMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJA00HBIX Guryp. [lonb3oBarbest cBOWCTBaMU 10100MS TPOU3BOJIBHBIX
¢buryp, yMeTb BBIYHCIATH JJIMHBI U HAXOAWUTh YIJIBI y THOJOOHBIX (uryp.
[IpumeHnsTh cBoWicTBa MOAO0OMS B MPAKTHUECKUX 337adyax. YMEThb NPUBOIUTH
IpUMEPHI TOJI0OHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tosp30BaTECS TEOPpEMAMU O MPOU3BEIECHUN OTPE3KOB XOPA, O MPOU3BEICHUH
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCS BEKTOpAMH, MOHUMATh MX TEOMETPUUECKHN U (U3UYECKUi
CMBIC]I, MPUMEHATh WX B PEUICHUU TEOMETPUYECKUX U (DU3MYECKUX 3aj]ad.
[IpuMeHsTh CKaJIIpHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXOXKICHUSI ITTUH U YTJIOB.

[Tonp30BaTbCd METOJOM KOOPJAMHAT HAa IUIOCKOCTH, IPUMEHSATH €ro B
PELIEHUH F€OMETPUYECKUX U ITPAKTUYECKUX 3a]1a4.

Bnanets NOHATUSIMU NMPABUIBHOTO MHOTOYTOJIbHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEphl yria, yMETh BBIYUCIATH ILIOIIAb
Kpyra u ero yacteil. [[puMeHsTh moJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxoauth ocu (MM LEHTPbI) CUMMETpUM (GUTYp, MPUMEHSTH ABHKECHUS
IUIOCKOCTH B IPOCTEUIINX CITydasix.

[IpuMeHsATh MONy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTHYECKUE
MOJIeNIU JIJIS 3a/1a4 PeaibHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C TNPUMEHEHHEM IMOA00Ms U TPUTOHOMETPUUYECKUX (YHKUMH (TOJB3YSICh, TIe
HEO00XO0IMMO, KaJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
AJITEBPA
KosnuuecTBo 4yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Konrpoabnbie IIpakTuueckue (mudpp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 Yucna u BeIUUCIICHUS. PalinoHabHbBIC o5 1 bu6mmorexa [IOK
qucia https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
2 AnreOpanyecKue BhIPAKCHHS 27 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 Y PaBHEHHS H HEPABCHCTBA 20 . https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
4 Koopynatet u rpaguii. Gymkim 24 . https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
° HosTopenne n 0dodmerHe 6 . https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 AJITEBPE 102 5 0
I'EOMETPUA
KosnnuectBo 4yacos DJIEeKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne ni/m P Kourpoabsubie IIpakTnyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
1 [Ipocreiimme reomerpuueckue GUTYpHI U UX 14 bubnmoreka [JOK

cBoiicTBa. M3MepeHne reoMeTpuIecKux

https://m.edsoo.ru/7f415e2e
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BCJIMYHUH

bu6mmoreka [IOK
2 Tpeyromrmat 22 https://m.edsoo.ru/7f415e2e
3 [TapannenpHble IpsAMBIE, CyMMa yTJIOB 14 bubnunoreka [HOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTh M KpyT. ['eomeTpruueckue 14 bubnnoreka [HOK
MIOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bubnuotexa [JOK
S [osropenne, 0bodmenue snanuii 4 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 TEOMETPUA 68
OBIIEE KOJIMYECTBO YACOB I10 170

INPOI'PAMME
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8 KVIACC

AJITEBPA
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/m P Konrpoubusie IIpakruueckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 Uucna u Beruncnenus. Kaapatabie KOpHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTEeHb ¢ 1ebIM 7 bu6mmoreka [IOK
MOKa3aTeleM https://m.edsoo.ru/7f417af8
AnreOpanyeckue BoipakeHus. KBaapaTHbrit bubnnoreka [JOK
3 .« 5 1
TPEXUWIEH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BhIpaXKeHHU . 15 1 bubnuoreka [IOK
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHCTBA. KBagpaTHbIe 15 1 bubnuoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
VYpaBueHus u HepaBeHCTBa. CUCTEMBI bubnmnorexa [JOK
6 . 13
YpaBHEHUU https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
) .
8 YHKUHH. OCHOBHEIC HOHATHS > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
) Y
o YHKUHH. THCIOBbIE QYHKLH o https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
1 IT 1
0 OBTOPCHHE 1 0000MIeHHE 6 https://m.edsoo.ru/7f417af8
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OBILIEE KOJIMYECTBO YACOB I10 AJITEBPE 102 3) 0
I'EOMETPUSA
KosnuuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Konrpoasusie IIpakruyeckue (mucpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
. bubmuorexa [JOK
HeTbipexyroabHiKir 12 1 https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
MPOMOPLUUOHANIBHBIX OTPE3KaX, MOAOOHBIE 15 1 bubmmorexa LIOK
ponopht P - 1A https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
ITnomans. Haxoxaenue miomanei
Tpe IHO;[LHI/IKOB " i[/IHOFO OJ'E;IHHHX ¢bur 14 1 bubnuorexa LIOK
beyr yr P https://m.edsoo.ru/7f417e18
[Tnomaau nmoo0HBIX GUryp
bu6mmoreka [IOK
Teopema IIudaropa n Hauana TPUrOHOMETPUHU 10 1 https://m.edsoo.ru/7f417e18
Vsl B OKpykHOCTU. Brincannsie n
OIIMCaHHBIC YETBIPEXYTOJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnble k okpyxHocTu. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bubnuotexa [JOK
TosToperne, 0bodmenne snanmit 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 TEOMETPUU 68 6 0
OBILIEE KOJIMYECTBO YACOB 110 170 11 0
IMPOI'PAMME
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9 KVIACC

AJITEBPA
KonuyecTBo yacos DJIEeKTPOHHbBIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne ni/m P Kourpoubnbie IIpakTuyeckue (uubp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 Yucna u BeluncieHus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
qucia https://m.eds00.ru/7f419d08
5 YpaBHEHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnnoreka [JOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubnuorexa [JOK
ypaBHEHUH https://m.eds00.ru/7f419d08
bu6mmorexa [IOK
4 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
° Oymxum 16 1 https://m.eds00.ru/7f419d08
bu6mmoreka [JOK
6 Uucnoble NOCIIeI0BATENbHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 IToBTOpenue, 00001IEeHNE, CUCTEMATH3AIIS 18 1 bubnnoreka [JOK
3HaHUHN https://m.eds00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 AJITEBPE 102 6 0
IF'EOMETPUA
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrtpoabsnbie IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI

pecypcebl
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https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubmumoreka [IOK
CHUHYCOB. PenieHue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeoOpaszoBanue nogobus. Merpuueckue 10 1 bubnuoreka [IOK
COOTHOUICHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 Bexroper 12 ! https://m.edsoo.ru/7f41al2c
bubmuorexa [JOK
4 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH 9 1 https://m.edsoo.ru/7fA1al2c
[Ipa € MHOT'OYTO. . a
, | e 8
Py B IIU pyra. https://m.edsoo.ru/7f41al2c
Brrunciienne momaaeit
bubmuorexa [JOK
6 JBHOKCHHSE ILIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 7 5 bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 TEOMETPUU 68 6
OBUHIEE KOJIMYECTBO YACOB 110 170 12

IMPOI'PAMME
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