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INOACHUTEJIBHASA 3AIITMCKA

AnreOpa sBISE€TCS OJHUM M3 OMNOPHBIX KYpCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: oHa 00ecTIeunBaeT U3yYeHHUE APYTUX JTUCHUILINH, KaK €CTECTBEHHO-
HAy4yHOTrO, TaK MU TYMAHUTAPHOTO LHMKIOB, €€ OCBOCHHE HEOOXOIUMO MJis
IPOJOJKEHUsT 00pa30BaHus U B MOBCEIHEBHON KU3HU. Pa3BuTHe y 00yyaromumxcs
HAyYHBIX TPEJACTABICHUNA O TMPOUCXOXKICHUM U CYIIHOCTH airedpanyecKkux
abcTpakiuii, cnocobe OTpakeHUs MAaTEeMaTUYECKOM HAYKOM SBICHUHN U MPOILIECCOB
B MpUPOJE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJIECIHPOBAHUS B HAYyYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
Y Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX Ul aJanTallid B COBPEMEHHOM LHU(PPOBOM
obmiectBe. U3ydenwe anreOpbl oOecrieuMBaeT pa3BUTHUE YMEHHUS HaOII0aTh,
CpaBHMBaTh, HAaXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUUYHOCTH MBIIIJICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATh CBOM JIEUCTBUS U BBIBOJBI,
dopmynupoBath yTBepKAeHUs. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIIEHUS] OO0YyYaroUIMXCsA: OHM HCIOJIB3YIOT JEAYKTUBHbBIE MU
MHAYKTUBHBIE PACCYXJIeHUs, 0000IIeHNEe U KOHKPETHU3alHio, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anreOpe  IpenroyiaraeT  3HAYUTEIBHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIeATEIBHOCTH OOYYaIOIIUXCsl, TOATOMY CaMOCTOSTEIHHOE
pelieHue 3a1a4 IBIsSeTcs peaau3aluen e TeIbHOCTHOTO MPUHIIUIA O0yUYEHU .

B cTpykType mnporpamMmbl y4yeOHOro Kypca «AmnreOpa» sl OCHOBHOIO
o0uiero o0pa3oBaHHs OCHOBHOE MECTO 3aHUMAIOT COJEPKaTEIbHO-METOINYECKUE
auHUM: «Yucaa U BBIYUCIEHUN», «ANreOpandeckue BhIPAKEHUsDY, «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxnas u3 3THUX coaepkKaTeabHO-METOINYECKUX
JIMHUM pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET U3YUEHMsI Kypca, B3aUMOJIEHCTBYS C
ApyTMMU €ro JuHMSAMH. B Xozme wu3ydeHus ydeOHOro Kypca OOy4arouIumcs
MPUXOJUTCSL JIOTHYECKH PACCyKIaTh, MCIOIB30BaTh TEOPETHUKO-MHOKECTBEHHBIH
A3blK. B CBSA3M ¢ 3TUM B mporpaMMmy y4yeOHOro kKypca «AnreOpa» BKIIIOUEHBI
HEKOTOpPBhIE OCHOBBI JIOTWKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3fenax
MaTeMaTU4YeCKoro o0pa3oBaHus U CIIOCOOCTBYIONIME OBJIAJICHUIO 00YUYarOITUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMarudeckoro si3bika. Comep)kaTenbHOW |
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Anredpa» SBIFETCS €ro
UHTETPUPOBAHHBINA XapakTep.

Copepxxanne auHMM «Yucna W BBIYUCICHUS» CIY>KUT OCHOBOW JJif
JaJIbHEHIIero U3y4yeHUs MaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaromIMXcs
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS MOJIb30BaTHCS aJrOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHOM
KU3HU. Pa3BuTHE MOHATHSA O YUCIIE HA YPOBHE OCHOBHOTO OOUIEro 0Opa3oBaHHUs
CBS3aHO C PALMOHAIBHBIMU M HpPpalMOHAIBHBIMU YHCIaMH, (OPMHUPOBAHUEM
MPEACTABICHUN O JIEMCTBUTEILHOM YHCIE. 3aBEPUICHUE OCBOCHMS YHCIIOBOU
JIUHUM OTHECEHO K CpeHeMY o0I1IeMy 00pa30BaHHUIO.

Copepxanue qByX anreOpandeckux JUHUM — «AnreOpandeckue BhIPaKEHUs
U «YpaBHEHHS] W HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUAIOIIHUXCS
MaTeMaTHYeCKOro arrmapara, HeoOXOIWMOTo IJisd pelIeHHs 3aJad MaTeMaTHKH,
CMEXHBIX TIPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3anady. Ha  ypoBHe
OCHOBHOr0 00mIiero o0pa3oBaHHs y4eOHbI MaTepuall TPYNIUPYETCS BOKPYT



palOHAIbHBIX BBIPAKEHUN. Anredpa JEMOHCTPUPYET 3HAUYCHUE MAaTEMaTUKU Kak
A3bIKA JUISI TIOCTPOCHUS MAaTEMAaTHUYECKMX MOJENEH, OINUCaHUsA IPOLECCOB U
ABJICHUN peanbHOro Mupa. B 3amaunm oOydeHus anreOpe BXOIAT TaKKe
JaJbHENIee pa3BUTUE AITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAMMOIo, B
YaCTHOCTH, JMJII OCBOEHUS Kypca HH(OPMATUKH, W OBJAJCHUE HaBbIKAMU
JIEeNyKTUBHBIX paccyxaeHuid. [IpeoOpa3oBanre cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUsI, CHOCOOHOCTEHN K MAaTEMaTHYECKOMY TBOPUECTBY.

Conepxanne GyHKIMOHATHHO-TPAdUISCKON JTUHUU HAIICIICHO HA TMOJyYCHUE
oOy4aromuMuUCs 3HAaHUM 0 (PYHKUIMAX KaK BaKHEUIIEH MaTeMaTH4YeCKOW MOJENH
JUISL OIMCAHUS M UCCIENOBaHUS pa3HOOOPA3HBIX MPOLECCOB U SBJICHUN B IPUPOJC
u obmectBe. M3ydeHne martepuana CHOCOOCTBYET Pa3BUTHUIO y OOYUYaOIIUXCS
YMEHUS HCNOJIb30BATh PA3JIMYHbIE BEIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATHKYU —
CJIOBECHBIE, CHUMBOJINYECKUE, TIpauyecKkue, BHOCUT BKJIaJ B (HOpMHpOBaHHE
IIPEICTABICHUNA O POJIM MATEMATHKHU B Pa3BUTUN LUBWIN3ALMHU U KYJIBTYPBI.

CornacHo yueOHOMYy IUIaHy B 7-9 Kilaccax u3ydaercss Y4YeOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIOYAECT CJIEAYIOIINE OCHOBHBIE pa3JieNibl COACPKAHUS:
«Uucna © BBIUHCICHUA», «ANTeOpanyecKkue BBIPAXKEHUS», «YPAaBHEHHUS H
HEPABCHCTBA», « DYHKIIHWN.

Ha u3ydenne yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce
— 102 gaca (3 ygaca B Heaemo), B 8 knacce — 102 gaca (3 gaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B HeZIeNIO).

['eomeTpus Kak OIMH U3 OCHOBHBIX Pa3/IeJIOB IIKOJIbHOU MaTEMaTUKUA, UMEIOLINN
CBOCH IIeJIbI0 00ECTIEYUTh M3YYCHHE CBOMCTB M pa3MepoB (UTYp, UX OTHOIICHUHA U
B3aMHOE DACIIOJIOKEHHUE, ONMUPACTCS Ha JOTHYECKYH), JOKA3aTEIbHYI JIMHUIO.
[leHHOCTH, W3y4YeHHS TEOMETPUM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
3aKJII0YAeTCsi B TOM, YTO OOYYAlOIIMWCA YYUTCS TPOBOAHUTH JOKa3aTeIbHBIC
pacCyXJIeHUsl, CTPOUTH JIOTUYECKHUE YMO3AKJIIOUCHUS, JIOKa3blBaTb WCTUHHBIE
YTBEPKACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYXKIACHUS «OT
MPOTUBHOIO», OTJIWYaTh CBOMCTBA OT TMPU3HAKOB, (opMynaupoBaTh oOOpaTHbIE
YTBEPKACHUS.

BTopoii 1enb0 W3ydeHUsS TEOMETPUHU SBISIETCA HCHOJIB30BaHUE €€ Kak
MHCTPYMEHTA MPHU PEIICHUUM KaK MAaTEMAaTUYECKUX, TaK W MPAKTUYECKUX 3aj]ady,
BCTPEUAIOIINXCS B peaabHON KU3HU. OOyUYaronuics T0HKEH HAyYUThCS OMPEACIUTh
reoMeTpUYecKyo (GUrypy, OMUCATh CIOBAMH JAHHBIN YEpPTEX WM PUCYHOK, HANTH
MJIOMIAh 3€MEIBHOTO y4acTKa, PACCUUTATh HEOOXOAMMYIO JUTHHY ONTOBOJIOKOHHOTO
kabenst Wi TpeOyeMble pa3Mepbl rapaxa JJjisi aBTOMOOWIIA. JTOMY COOTBETCTBYET
BTOpAsi, BBIYMCIIUTENIbHAA JIMHUSA B MW3y4YeHUM reoMerpuu. lIpm pemennn 3amad
MPAKTUYECKOTO XapaKTepa OOyYAIOIIMICS YIUTCS CTPOUTh MATEMAaTHYECKUE MOIEIH
pEaANbHBIX JKU3HEHHBIX CUTYaILlUH, IIPOBOJNUTH BEIYMCIICHUS U OLICHUBATh a/ICKBAaTHOCTH
MOJIyYEHHOI'0 pPe3yJbTara.

KpaitHe BaxxHO TOMYEPKUBATh CBSI3U TEOMETPUU C JIPYTUMH  y4E€OHBIMU
npeaMeTaMy, MOTUBUPOBATh MCIOJIb30BATh OMPENEICHUs] TEOMETPUUECKUX (DUTYp U
MOHSATUM, IEMOHCTPUPOBATH MPUMEHEHHUE TOJYYEHHBIX YMEHHI B (DU3UKE U TEXHUKE.
DT cBs3u Haubojee SpKO BUIHBI B Temax «Bekropb», «TpuroHomerpuyeckue
COOTHOIIIEHUs», «MeToa koopauHaT» u «Teopema [ludaropar.



Vuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE pa3/eiibl
conepxkanusi:  «['eomerpuueckue ¢urypel uU UX CBOHCTBa», «M3MmepeHue
r€OMETPUYECKUX BEIMUHUHY», «JleKapTOBbI KOOpAMHATHI Ha IJIOCKOCTH», «BeKTOph»,
«/IBmxxenus mockocTuy, «IIpeobpazoBanust mogo0ous».

Ha uzyuenue yue6Horo kypca «I'eomerpus» orBoautcs 204 gaca: B 7 kiacce — 68
gyacoB (2 Jaca B HefleNi0), B 8 kiacce — 68 gacoB (2 yaca B Hefieno), B 9 kinacce — 68
4yacoB (2 Jaca B HEJEINIO).

COILEPKXAHUE OBYYEHUA

7 KIIACC
AJI'EBPA

Yucya ¥ BBIYHCTICHUA

Jpobu OOBIKHOBEHHBIE M JIECATUYHBIC, IEPEXO] OT OJHOW (hopMbl 3amucu
apobeit k apyroil. IloHATue paunMOHANBHOrO 4YHCINA, 3alUCh, CpPaBHEHHE,
yHOPSI0UMBAHUE  PALMOHAIBHBIX  4Yuced. Apudmernueckue JEHCTBUS C
palMOHAIBHBIMYA 4MCiIamMu. Pelienue 3axad U3 peaJlbHOW NPAKTUKU HA 4acTH, Ha
TpOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelieM: OINpeaeieHue, MpeoOpa3oBaHue
BBIPKEHHI HA OCHOBE OIPEAEIICHHUS], 3aUCh OOMbIIMX YKcel. [IponeHTsl, 3anuch
MIPOLICHTOB B BUE ApoOHU U poOu B BUAE MPOLEHTOB. TpH OCHOBHBIE 3aJa4M Ha
IIPOLIEHTHI, PELICHNUE 3a/1a4 U3 PEAIbHON MMPAKTUKH.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, PA3J0KEHHE HA  MHOXKHUTEIU
HaTypaJbHbIX YUCEI.

PeanbHble  3aBUCMMOCTH, B TOM 4YHCle TMpsMas U oOpaTHas
IIPONIOPLIUOHAIIBHOCTH.

AJire0panvecKue BbIPaKeHUs!

IlepemeHHBIE, YNCITOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOU. JlomycTrMBbIE
3Ha4YeHUs NepeMeHHbIX. [IpencraBinenre 3aBUCUMOCTH MEXKY BEJIMUMHAMU B BUJIE
dbopmynbl. Beraucnenus mo ¢popmynam. [IpeodpazoBanne OYKBEHHBIX BbIPAKCHU,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuUia Npeodpa3oBaHUS CYMM U
IPOU3BEICHUH, ITpaBUIIa PACKPHITHSI CKOOOK U MPUBEIACHUS MMO00HBIX CIaraeMbIX.

CBOICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

OnHowiensl 1 MHOTOWIEHbl. CteneHp MHOrowieHa. CinoKeHue, BBIYUTAaHUE,
YMHOXEHUE MHOTOWIEHOB. MDOpMyJbl COKPAIIEHHOTO YMHOXEHHUS: KBajpaT
CyMMBl M KBagpaT pasHocTh. PDopmysia pa3sHOCTH KBaapaTtoB. PasnoxxeHue
MHOT'O4JICHOB Had MHOKUTEIH.

YpaBHeHUS M HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, MpaBuja MpeoOpa3oBaHMsl YpaBHEHMS,
PABHOCWJIBHOCTb YPaBHEHHUM.

JIuHeiHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIIO KOPHEW JIMHEHHOIO
YPAaBHEHHMsI, pELICHHE JIMHEWHBIX ypaBHEHHU. COCTaBJIE€HHE YPaBHEHUHN IO
YCJIOBMIO 3a7]a4M. PenieHrne TeKCTOBBIX 3a7a4 C MOMOILBIO YPABHEHUI.

JIuHeliHOe ypaBHEHME C JABYMs NIEPEMEHHBIMU U ero rpaguk. Cuctema aByX
JVHEWHBIX YPaBHEHUM C JBYMs II€PEMEHHBIMH. PemeHue cucreM ypaBHEHHU



croco0oOM TMOACTaHOBKHU. [lpuMmepnl pelieHusi TEKCTOBBIX 3aJady C IMOMOINIbIO
CHUCTEM ypaBHEHUM.

DOyHKIUU

Koopaunara Touku Ha npsimout. UncinoBsle TpOMeEXXYyTKU. PaccTosinue mexny
JIBYMs TOYKaMU KOOPAWUHATHOM MPSMOM.

[IpsimoyronbHast cucrema kKoopauHat, ocu Ox u Oy. Alcuucca U opauHaTa
TOYKH Ha KOOPJAWHATHOMU miockocTu. [Ipumeps! rpadukoB, 3a1aHHBIX GOpMyTamMHu.
Utenue rpadukoB peanbHbIX 3aBUcUMOcTed. Ilonstue dyukmuu. ['padux
¢bynkuuu. CroiicTBa Gynkuuil. Jluneiinas ¢pynkuus, e€ rpapuk. ['papuk pyHkum
y = |x|. I'paduueckoe pemieHue JIMHEHHBIX YpaBHCHHH M CHCTEM JIMHEHHBIX
YPaBHCHUU.

I'EOMETPUA

Hauvanbnble nonsATHsA reomerpun. Touka, npsimas, OTPE3OK, JIyd. YTroisl. Bumsel
yriioB. BeprukanbHpie U CMexHbIe yriabl. buccekrpuca yrma. Jlomanas,
MHOT'OYTOJIbHUK. l1apannenbHOCTh U EepIeHAUKYIISIPHOCTD MPSIMBbIX.

CumMmetrpuunble ¢urypbl. OCHOBHbIE CBOMCTBa oceBoi cummerpuu. [Ipumepsl
CUMMETPUU B OKPY’KAIOLLEM MUPE.

OCHOBHBIE IIOCTPOEHHUSI C IIOMOILBIO UPKYJIA U TUHEHKH. TpeyronsHuk. BeicoTa,
MeauaHa, OMCCEKTpHCA, UX CBOMCTBA.

PaBHOOepeHHBIE W pPaBHOCTOPOHHUW  TpeyrojbHUKU.  HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa M MpHU3HAKU PABHOOEAPEHHOIO TpeyroyibHHKa. [Ipu3Haku paBeHCTBa
TPEYTOJIBbHUKOB.

CBONMCTBa M TMPU3HAKKA MAPAUICIBHBIX MpsMbIX. CyMma YTIJIOB TPEYrOJbHHKA.
Breninue yribl TpeyrojibHUKA.

[IpssMoyrosibHbIA  TpeyrojbHUK. CBOHCTBO  MeAMAHbl  MPSIMOYTOJIBHOTO
TPEYrOJIbHUKA, MPOBEAEHHOM K rurnoteHys3e. [Ipu3Haku paBeHCTBa IPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB. [IpsAMOYTOIbHBINA TPEYTOJIBHUK C yTioM B 30°.

HepaBeHcTBa B reOMETpUU: HEPABEHCTBO TPEYIOJBbHUKA, HEPABEHCTBO O JJIMHE
JOMaHoOW, TeopemMa o OojbleM yriae U OOJbIIEH CTOPOHE TPEYrOJIbHUKA.
[lepnieHaUKyISp U HAKIIOHHASL.

['eomeTpuueckoe MecTO TOYeK. buccekTtpuca yrma W CEepeIMHHBIN
MEPIIEHIUKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyYy>XHOCTb U KpYyT, XOpJia U AUaMETpP, UX CBOMCTBa. B3auMHoe pacnonoxxkeHue
OKpy’)kHOCTH M mnpsmoil. KacarenpHasg u cexkymas K OKpYXHOCTH. OKpy>KHOCTb,
BIIMCaHHAas B yroJ. BrincanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KIIACC
AJI'EBPA

Yucii1a v BbIYMCICHUS

KBagpatueiii kopenb u3 umcia. [loHarne o0 uppalnMoHAIBLHOM YHCIIE.
JlecaTuuHble TPUOIMKEHUST UPPAIMOHANIBHBIX uncelsl. CBoMCcTBa apuhMETHIECKUX
KBa/IpAaTHBIX KOPHEN U UX MPUMEHEHUE K TPeoOpa30BaHUI0 YHCIOBBIX BBIPAXKEHUN
Y BBIUYUCIICHUSAM. JIeHCTBUTENIbHBIE YUCIIA.



Crenens ¢ 1enbIM IoKa3aresieM U €€ cBoiictBa. CTaHIapTHAs 3allUCh YMCIA.

AJire0OpanvecKue BbIPaKeHU s

KBampaTHbIil  TpEXWieH, pa3loKEHHE KBaApPaTHOTO TpEXWIEHA  Ha
MHOXHUTEIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOu.
CrnoxeHrne, BBIYMTAaHUE, YMHOXXCHHE, JCJICHHE anreOpandeckux JIpoOet.
PanmonanbHbie BeIpaKEHUS U UX IPEOOpa3OBaHue.

YpaBHeHUs U HEPABEHCTBA

KBampatHoe ypaBHeHuWe, ¢GopMmyna KOpHEW KBaJpaTHOTO  YpaBHEHHS.
Teopema Buera. Pemienue ypaBHeHM, CBOASIIMXCS K JUHEWHBIM U KBaJIPaTHBIM.
[Ipocreiime qpoOHO-palOHABHBIC YPABHEHHS.

['padraeckas naTEpHpETAUS YPABHCHUN C IBYMS MEPEMEHHBIMUA U CHCTEM
JUHEWHBIX YpAaBHEHHUM C JBYMS IEepeMEHHBbIMHU. lIpuMepnl pelieHHus CucTteMm
HEJIMHEWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMHU.

Pemennie TekCTOBBIX 3a/1a4 anreOpanyeckuM CrocoooM.

HucoBble HEPABEHCTBA U MX CBOKWCTBA. HEpaBEHCTBO C OJHOW EPEMEHHOM.
PaBHOCHMIBHOCTE HEpaBEeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJTHOM IEPEMEHHOM.

DOyHKUUHA

[Tonsitue ¢ynknuu. OOIaCTh ONpeAeieHUs] W MHOXKECTBO 3HAUYCHHI
dbynkiuu. CnocoOsI 3a1anus QyHKITUH.

I'padux dynkumu. Yrenue cBoiictB dyHkuuu mno e€ rpaduxy. [pumepst
rpa@ukoB (yHKIHMA, OTPAKAIOIMIMUX PEATTbHBIE IPOLECCHI.

DYHKIMHU, OTMUCHIBAIOIINE MPAMYIO U OOPATHYIO MPOMOPIIMOHATBHBIC
3aBUCHMOCTH, uX rpadukn. yukimn y = x2, y = x3, y = Vx, y=|x|. [paduueckoe
pEllICHUE YPAaBHEHUN U CUCTEM YPABHEHUI.

I'EOMETPUA

YeroeipéxyronpHuku. llapamnenorpamm, ero Inpu3Hakd U CBOMCTBA. YacTHbIE
cllydau TapajuieorpaMMoB (IIPSIMOYTOJILHUK, POMO, KBajpar), UX MPU3HAKA H
cBoiictBa. Tpamenusi, paBHOOOKass Tpameuus, e€ CBOWCTBA M MPHU3HAKH.
[IpssMoyroJibHas Tpaneuus.

Meron ynBoeHus wmenauanbl. llenTpanbHas cummerpus. Teopema Daneca u
TEOpPEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

Cpennue nMHUM TPEYTOJbHUKA U Tpanenuu. LleHTp Macc TpeyrojapHuKa.

[Tomobue TpeyroiabHUKOB, Kod(pdunueHt mnomodus. I[lpuzHaku momo0OuUs
TpPEYroJbHUKOB. [IpuMeHeHne moqooust mpy peleHny MPaKTUIECKUX 3a/1a4.

CpoiicTBa Tmomaneit reomerpuueckux ¢uryp. Dopmynbl s mwIomanu
TPEYroJIbHUKA, NapajuienorpaMma, pomoOa u Tpamnenuu. OTHOIIEHUE TUIOMIAACH
NMoI00HBIX GUTYP.

Brruncnenne mniomanerd TpEeYroabHUKOB M MHOTIOYTOJBHHMKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemienun
MPAKTUYECKUX 3a/1a4.

CHuHyC, KOCHMHYC, TaHI€HC OCTPOro yria MOpsMOYIOJIbHOTO TPEYTrOJbHHKA.



OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. TpUTOHOMETpUYECKUE (PYHKIIMHU YTIIOB B
30, 45 u 60°.

Brucannble U LIEHTpaidbHBIE YIJIbl, YTOJ MEXAY KacaTeIbHOW W XOpAoH. YTIbl
MEXIy XOpJAaMH U CEKyIIUMH. BrucaHHble W ONUCAaHHBIE YETBHIPEXYTOJbHUKH.
B3aumHoe pacnonoxenue AByX oOkpyxHocTel. Kacanume okpyxHocteit. OOmiue
KacaTeJIbHbIE K JBYM OKPYXHOCTSIM.

9 KITIACC
AJI'EBPA

Yucia 1 BBIYUCTICHUA

PanmonaneHele 4Kcia, UppalMOHAIBHBIE YKMCIIA, KOHEUHbIE U OECKOHEUHBIE
JeCATUYHbIE ApoOH. MHOXKECTBO IEMCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIE YU CIIA
Kak OECKOHEUYHbIC JeCATHUYHbIC ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
ME3K]1y MHOKECTBOM JEHCTBUTEIBHBIX YUCET U KOOPAUHATHON MPSIMOM.

CpaBHeHHE JIEUCTBUTENBHBIX YHUCEN, apu@MeTHYecKue ACHCTBUS C
JNEUCTBUTEIIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOUIETO MHpa, JJIUTEIBHOCTh IMPOIIECCOB B
OKpY’KaroIeM MUDE.

[TpuOnmxE€HHOE 3HaAUECHUE BEJIMYUHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipukuaka u oneHka pe3yibTaTOB BBIYMCICHUN.

YpaBHeHMs M HEPAaBEHCTBA

JIuneliHOe ypaBHEHME. PemeHne ypaBHEHUH, CBOJSIIMXCA K JIMHEHHBIM.

KBampaTHoe ypaBHeHue. Penienue ypaBHEHHM, CBOASIIMXCS K KBAJIPATHBIM.
bukBaapatHoe ypaBHeHue. [Ipumepsl penieHuss ypaBHEHUN TPETbEU U YETBEPTOU
CTEIIEHEN Pa3JI0)KEHUEM HA MHOKUTEIIHN.

Pemenne npoOHO-palOHANBHBIX YpaBHEHHM. PelieHue TEKCTOBBIX 3ajad
anreOpanyeckuM METOJIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU U €ro rpaduk. Pemienue cuctem IBYX
JMHEWHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU. Pelllenue cucreM IByX ypaBHEHUH,
OIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpOH creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBl YPABHEHHM C IBYMS ITIEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 3a1a4 alredpanyeckum crocoOoMm.

HucoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOW INEpPEMEHHOU. PemieHue cucrem
JVHEWHBIX HEPABEHCTB C OJHOM mepeMeHHOM. KBanpaTHble HepaBEHCTBA.
I'paduueckass wuHTEpHpeTalysi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
NIEPEMEHHBIMM.

DyHKUNH

KBagpatuunas ¢ynkuus, e€ rpaguk u cBoiictBa. Ilapabona, koopAUHATHI
BEPIIMHBI TapadOoJIbl, OCh CAMMETPHUH MapaloJIbl.

I'paduxu byrxumii: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = || n ux
CBONCTBA.

YucioBbIC IOCTEA0BATEIBHOCTH M IIPOIPECcCHH



[loHATHE YHCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE MOCJIEI0BATEIbHOCTH
peKyppeHTHOH hopMyIioi u GopMyJIol n-ro YieHa.

Apudmernueckass u reoMeTpuyeckas mporpeccuu. DOpMysbsl n-ro 4jiIeHa
apu(pMETHIECKON U T€OMETPUUECKON MPOTrPECCUil, CYMMbI TIEPBBIX 71 YJICHOB.

N3obpakeHrne uaeHOB apuMETHUYECKOH M TeOMETPUUYECKOM IPOTrpecCHid
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHUMAIBHBIM POCT.
CI10HBIE TPOLIEHTHI.

I'EOMETPUA

Cunyc, kocunyc, TanreHc yrioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPHUECKOE
TOXKAECTBO. POPMYJIIbI IPUBEACHUS.

Pemenne tpeyroiapbHukoB. TeopeMa KOCHHYCOB M TeOopeMma CHHYCOB. Pelenue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Tpeo6pa3zoBanue nogodus. [logoOrue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 NMPOU3BEACHUH OTPE3KOB XOPA, TEOPEMBI O NMPOU3BEACHUU OTPE3KOB
CEKYILUX, TEOpeMa O KBaJpaTe KacaTeabHOM.

Bekrtop, nnuHa (MOyiib) BEKTOpa, COHANPABICHHbIE BEKTOPBI, IPOTUBOMOIOKHO
HaIIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEPALIUU
HaJ BeKTopamH. PaznokeHue BEKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatel Bektopa. CKanspHOE TPOU3BEICHHE BEKTOPOB, IPUMEHEHHE IS
HAaxO0JICHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. YPABHEHHS NPSIMOM U OKPYKHOCTU B
KOOPDAMHATAX, IEPECEUCHHE OKPYKHOCTEH M MpSAMBIX. MeToj KOOpAMHAT U €ro
IIPUMEHEHHUE.

IIpaBunbHBIE MHOTOYTOJIbHUKMU. JlJIMHA OKPYKHOCTH. I'pajgycHas u paauaHHas
Mepa yIJIa, BBIYMCIIEHHE JUTMH 1yT OKpyKHOCcTel. [Inomane kpyra, cekropa, CErMeHTa.
JIBMKEeHMsI IJIOCKOCTU ¥ BHYTPEHHHE CUMMETpUU (pUTyp (37€MEHTapHbIE
npencrasienus). [lapamnensasiil nepenoc. [ToBopor.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMbBIHA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUA:
YUYEBHOTI'O KYPCA «AJI'EBPA»
JIMYHOCTHBIE PE3YJbBTATDI

JIMyHOCTHBIE pe3yabTaThl OCBOSHUS NIporpaMMbl y4eOHOro Kypca
«Anrebpa» XapaKTepU3yIOTCS:

1) maTpuoTnyeckoe BOCIMTAHUE:

NpPOSIBJICHUEM HHTEpeca K TMPONUIOMY H  HACTOSIIEMY POCCHUUCKOMN
MaTeMaTUKH, [IEHHOCTHBIM OTHOIIEHHEM K  JOCTH)KEHUSIM  POCCHUUCKUX
MAaTEMATUKOB U POCCUMCKOM MAaTeMaTUYE€CKOW IIKOJIbI, K HMCHOJIb30BAHUIO ITUX
JOCTIKEHUN B IPYTUX HayKaxX W MPHUKJIAIHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHITIOJTHEHUIO 00sS3aHHOCTEH I'pakAaHWHA U peaTu3aliiu ero
MpaB, TMPEICTABICHUEM O MaTEMaTUYECKUX OCHOBax (DYHKIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOUEAYp T'PaKIAHCKOro 00IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKIEHUIO ITHUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTUYECKUM MPUMEHEHUEM JIOCTH)KEHUM HAayKH, OCO3HAHMEM BaKHOCTH
MOPaJIbHO-3TUYECKUX MPUHIIATIOB B JICSITEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIMTAHHUE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE B pEIICHUHU MPAKTHUYECKUX 3ajad
MaTeMaTUYECKOW HampaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MATEMaTUYECKOTO
o0pa3oBaHMsI HAa TMPOTSHKEHUM BCEH KU3HU JUIsl YCHEHUIHOW MpodecCuoHanbHOU
NEATeIbHOCTY W Pa3BUTHEM HEOOXOJIUMBIX YMEHUH, OCO3HAaHHBIM BHIOOPOM U
MMOCTPOCHUEM UHAUBUIYATHLHON TPACKTOPUU 00pa30BaHUS U )KU3HEHHBIX TIJIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYecKoe BOCITUTAHHE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY W  3CTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3ajJay, PEIICHHUM, PACCYKIICHHM, YMEHUIO BUJICThH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHUS:

OpUEHTalMed B JEATECIIBHOCTM Ha COBPEMEHHYI0 CHUCTEMY Hay4HBIX
peACTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MIPUPOJBI U
oO1ecTBa, MOHMMAHUEM MaTEeMaTUYeCKOM HayKh Kak cdepbl Yel0BEUYeCKOM
JeATEeIbHOCTH, ATANoB €€ Pa3BUTHUS W 3HAYMMOCTH ISl Pa3BUTHS IIUBUIM3AIINH,
OBJIQZICHUEM SI3BIKOM MaTeMaTHUKH U MAaTeMaTU4YeCKOW KYJIbTYpOM KakK CpeCTBOM
MO3HAHUS MHpA, OBJIAJICHUEM IIPOCTCHIIMMU HaBbIKAMHM HCCIEI0BATEIBLCKOM
JESITeIIbHOCTH;

6) ¢usuyeckoe BocnuTaHMe, (POPMHPOBAHHME KYJIbTYPbI 30POBbSI H
3MOLMOHAJIBHOIO 0J1arONOJyYHUs:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pOBbS, BENEHHUS  370pOBOro  oOpa3a JKM3HM  (340pOBOE  IHUTAHUE,
cOQIaHCUPOBAHHBIM pPEXUM 3aHATHH M OTAbIXa, peryispHas (dusuyeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HABbIKA pedieKCHH, MNPU3HAHUEM CBOETO
paBa Ha OLIMOKY M TaKOTO K€ MpaBa JPyroro 4eJoBeKa;



7) 3K0JIOTHYECKO0e BOCIIUTAHHUE:

OpUEHTalMEeN HAa NPUMEHEHUE MaTEeMATUYECKUX 3HAHUN I pPElIeHus 3ajad
B 00JIACTH COXPAHHOCTH OKpYXalollel Cpeapl, IJIAaHUPOBAHUS IOCTYIKOB U
OLICHKM WX BO3MOJKHBIX IOCJEACTBUU JI OKpYXKarolled cpelbl, OCO3HAHHEM
rJ1I00aJIbHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U IyTEH UX PELLICHUS;

8) ajanTanuMsa K U3MEHAIIMMCH YCJIOBMAM COUUATbHOW M NMPHPOTHOM
cpenbl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTHYECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YYHUTbCA y JPYTHX JIOACH, MproOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKK U KOMIIETEHLIMH U3 OMbITA JPYIHX;

HEOOXOAMMOCThIO B (OPMUPOBAaHMM HOBBIX 3HAaHUH, B TOM YHCIE
(bopMynHpOBATH UIEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(ULUUTHI COOCTBEHHBIX 3HAHUM W
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYyallMl0, BOCIHPUHUMATh
CTPECCOBYIO CUTYyallMI0 KakK BbI30B, TPEOYIOUIMII KOHTpMEpP, KOPPEKTUPOBATH
OPUHUMAaeMbl€ pELICHUsT U ACUCTBUs, (OPMYyJIUPOBATH M OLEHUBATh PHUCKU U
HOCIEACTBUSL, (POPMUPOBATH ONBIT.

YYEBHOTI' O KYPCA «'EOMETPUS»
JIMYHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE  pe3yabTaTbl  OCBOCHMsSI  IpOrpaMMbl  y4eOHOro  Kypca
«I"'eoMeTpus XapaKTepU3yrTCs:

1) naTpuoTHYecKoe BOCIMTAHHE:

IPOSIBJICHMEM MHTEpEca K MPOLUIOMY M HAaCTOSLIEMY POCCUHCKOW MaTEMaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTHUKEHHUSIM POCCUMUCKUX MAaTEMaTUKOB U POCCUMCKOU
MaTeMaTUYECKOW IIKOJIbI, K HCIIOJb30BAHUIO 3THX IOCTWIKEHHH B APYrMX HAyKax U
NPUKJIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINOJTHEHUIO OO0S3aHHOCTEN TIpakJIaHWHA W pealn3aluu €ro
1paB, MPEACTABICHUEM O MAaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IMYHBIX
CTPYKTYp, SBJIEHUN, MpOLEeAyp TIpPakJaHCKOro oOuiecTBa (HampuMmep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIECHHMIO JTHYECKUX MpoOJieM, CBSI3aHHBIX C
IPaKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN HAYKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-
TUYECKUX MPUHLIHIIOB B IE€ATEIBHOCTH YYEHOTO;

3) Tpy10BOE BOCIIUTAHUE:

YCTAaHOBKOM HA AaKTHMBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a]ad
MaTE€MaTUYeCKOM  HAIlpPaBJIEHHOCTH, OCO3HAHWEM BAXXHOCTM MAaTEMATHYECKOIO
oOpa3oBaHUs Ha TPOTSDKCHHHM BCEW JKM3HM JUIsl YCHEIIHOW MpodheCcCHOHAITBHON
NEATEIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOEHUEM HHAMBUAYAJIBbHON TPAEKTOPUH OOpa30BaHUS M KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K  OMOILIMOHAJBHOMY M 3CTETHMYECKOMY  BOCHPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PEIICHUH, paCCyKJIECHUW, YMEHHUIO BHJIETb



MaTEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTAllMEd B  JIESITEIBHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEJCTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUS YeJOBEKa, MPUPOABI U
oOliecTBa, IMOHMMaHWEM MaTeMaTHYECKOM Hayku Kak cdepbl delloBeUeCcKOoi
JEeSITEIbHOCTH, ATaloB €€ pa3BUTHS W 3HAYUMOCTH ISl Pa3BUTHUS LIMBUIA3ALINH,
OBJIQJICHUEM SI3bIKOM MATEMAaTUKA W MaTEMAaTHYECKOM KYJIbTYPOM KakK CpPEICTBOM
MMO3HAHHUS MHUpPA, OBJAJCHUEM IMPOCTEUIIMMH HAaBBIKAMHU HCCJIEAOBATEIIbCKOU
JICATEIILHOCTH;

6) ¢usuyeckoe Bocnuranue, ¢opmMupoBaHHEe KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIY YU :

TOTOBHOCTBIO MPUMEHSITh MAaTEMATUYECKUE 3HAHHUS B HHTEPECAX CBOETO
3JI0POBBS, BEJACHUS 370pOBOr0 00pasa >XKM3HHU (3J0pOBOE NMUTAHUE, COATAaHCUPOBAHHBIN
PEXKUM 3aHATHI u OT/IbIXA, perynsipHas buzndeckas aKTHUBHOCTB),
c(hOpMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, TPU3HAHUEM CBOETrO IpaBa Ha OIIHMOKY W
TAKOT0 € MpaBa JPyroro 4eJIOBEKa;

7) 3K0JI0OrH4ecKoe BOCIIMTAHNE:

OpHUEHTAIIME Ha MPUMEHEHHWE MATeMaTUYEeCKUX 3HAHMM JUIsl pELICHUs 3a7ay B
00JIaCTH COXPAHHOCTH OKPY’KArOIIEeH Cpe/ibl, TUIAHUPOBAHHUS IMOCTYIIKOB M OIEHKH HX
BO3MOXXHBIX TIOCJIEACTBUM JJIsi OKpYKarolled cpeabl, OCO3HAHHEM TJI00ATBHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTeH X pelieHus;

8) amanTauuss K U3MEHSIIOIMIMMCH YCJIOBHMSIM COLMAJBLHOM M NPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEUCTBUSIM B YCIIOBUSIX HEONPEIECIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEM KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO JESITEIbHOCTh, B TOM YHCJIE YMEHHUE
YYUTBCS Y APYTUX JIFOACH, MpHOOpEeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIC 3HAHUS,
HaBBIKM M KOMIIETCHIIUY U3 OMbITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMHUpPOBAHMM HOBBIX 3HAHUW, B TOM  YHCIE
dbopMyIHpoBaTh UACH, MOHATHS, TUIOTE3bl 00 O0OBEKTaX M SBJICHHUSIX, B TOM YHCIIC
paHee  HEHU3BECTHBIX, OCO3HaBaTh  JSMUIMTHI  COOCTBEHHBIX  3HAHUH U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTyallMI0 KaK BbI30B, TPEOYIOIIUI KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMBbIE
peuieHus W JAeMcTBUs, (HOPMYNIHpoOBaTH U OIEHWBATh PUCKU U  TOCIEIACTBUS,
dbopMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
PA3AEJI AJITEBPA
ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE JeiiCTBUS
ba3oBble J1ornyecKkue qeicTBusM:
¢ BBISIBIIITH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKH MATEMaTHUYECKUX
00BEKTOB, TMOHATHUM, OTHOIICHWA MEXIy MNOHATUSMHU, (DOpMyIUpOBaATH
ONpEeNeNICHUs]  TOHSATUM, yCTAaHABIMBATh CYIIECTBEHHBIA  IPU3HAK
Kiaccu(ukanu, OCHOBAaHMS Il OOOOIIEHUS M CPABHEHHS, KPUTCPUU
MIPOBOJIMMOTO AHAIN3A;
e BOCTIpUHUMATh,  (OPMYJIUPOBATH W  MPeoOpPa3OBBIBATH  CYXKICHUS:



YTBEPAUTCIBHLIC W OTPULATCIIBHBIC, CAWMHHWYHBLIC, YaCTHBIC M O6HII/I€,
YCIIOBHEIC,

eBBISIBJISITh ~ MaTeMaTHYEeCKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U u
npoTuBopeursi B (akTax, JAHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npejjiaraTb  KpUTEpUM IS BBISBIEHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

e IENIaTh BBIBOJBI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX H
WHIYKTUBHBIX YMO3AKIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUU;

e pa30uparh MOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHHUH (MPSMBbIE U OT
POTHUBHOIO), MPOBOAUTH CAMOCTOSITEIbBHO HECIIOKHBIE JI0Ka3aTeIbCTBA
MaTeMaTU4YeCKuX (aKkTOB, BBICTpAWBATh APryMEHTAILIUIO, TPUBOIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS,;

e BBIOMpaTh crnoco® pemeHus ydeOHOM 3amauu  (CpaBHUBATh HECKOJBKO
BAPUAHTOB pEIIEHUs, BBHIOMpATh Hauboiee MNOAXOMANIMI ¢ Y4ETOM
CaMOCTOSITENIbHO BbIIEJIEHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBareabckue 1eiCTBUS:

* ICTIOJIb30BaTh BOIIPOCHI KaK MCCIEN0BATEIbCKUI WHCTPYMEHT ITO3HAHUSA,
(opMynHpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOpEUUE, MpodIeMy,
CaMOCTOSITEJIbHO YCTAHABJIMBAaTh HMCKOMOE M JaHHOE, (OpPMHUPOBAThH
TUIOTE3Y, apIYMEHTUPOBAThH CBOIO MO3ULINI0, MHEHUE;

¢ IPOBOJAUTH II0 CAMOCTOSITEJIBHO COCTABJIICHHOMY IUIAHY HECIJIOKHBIN
OKCIIEPUMEHT,  HEOOJbIIOE  MCCIEJOBAHHE IO  YCTAHOBJICHUIO
OCOOEGHHOCTEHI MaTeMaTHYECKOro OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXTy COOOM;

e CAMOCTOSITEILHO (DOpMyIMpoOBaTh 00O0OIIEHHS W BBIBOJBI IO pe3yJbTaTam
NPOBEAEHHOIO HAOJIO/IEHUS, UCCIEJOBaHMS, OLEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 000OIIICHHIA;

 IPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE INIPOLIECCA, a TAaKXKe BBIIBUIAThH
MPEANOJIOKEHNS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmeii:

 BBISIBJISITh  HEJOCTATOYHOCTh M M30BITOYHOCTh HWH(MOpPMAIUH, JIaHHBIX,
HEO0OXOAMMBIX JJIs1 PEIICHMS 3a]auH;

e BBIOMpATh, AaHAIM3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHUPOBATH
UH(GOPMAIUIO Pa3IUYHBIX BUAOB U (POPM Ipe/ICTaBIICHUS;

e BEIOMpaTh (opMy mpeactaBieHUss HHPOPMAIMA W WUTFOCTPUPOBATH
pelniaemMble 3a/adyd CXeMaMH, JIuarpaMMaMH, WHON Trpadukold U HX
KOMOMHAIIUSIMU;

¢ OLICHUBATh HANEKHOCTh HMH(POPMALUU MO KPUTEPHUSAM, MPEATIOKEHHBIM
YUUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHMBEpPCAJIbHbIe YUeOHbIe 1eiiCTBHUA:
® BOCIpPUHUMATh U (POPMYIHPOBATH CYXKIAEHUS B COOTBETCTBHUHM C
YCIIOBUSIMU U LIENISIMA OOIIEHMS], SICHO, TOYHO, FPAMOTHO BBIPAXKATh CBOIO
TOYKY 3PEHHUS B YCTHBIX U IIHCbMEHHBIX TEKCTaX, AABATh IOSCHEHUS 10 X0y
penieHus 3a1a4i, KOMMEHTUPOBATh ITOJYyYEHHBIN pe3ysbTarT;
*B X0/I€ 00CYXJE€HHMs 3a7aBaTh BONPOCH! MO CYIIECTBY OOCYX1aeMOIl TEMBI,



po0JIeMBbI, pelIaeMoi 3a/1a4uM, BbICKa3bIBaTh UJI€U, HALIEJIEHHbIE HAa TIOUCK
pEeUIeHUs, COIIOCTaBIATh CBOM CYXKICHHS C CYXKIACHUAMU JPYIHX
YYaCTHUKOB JAHaiiora, oOHapyXMBaTh pa3IMdle U CXOJCTBO IO3MILMH, B
KOppEKTHOU popme popMynrpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

e IPEJICTABIIATE PE3YyJIbTaThl PEIICHUS 33/1a4y, SKCIIEPUMEHTA, UCCIECI0BaHUS,
MPOEKTa, CAMOCTOSITEILHO BHIOMpATh (QOpMAT BBICTYIUICHHS C YYETOM
3a/1a4y Ipe3eHTaluU U OCOOEHHOCTEN ayAUTOPHUH;

e [IOHUMATh U MCHOJB30BATh MPEUMYLIECTBA KOMAaHIHON U UHAUBUIYAJIBHON
paboTHI IPH pPEIICHUU yYeOHBIX MaTEMAaTHUYECKHX 3a71a4;

e IPUHUMATh LI€JIb COBMECTHOM JEATEIbHOCTH, IJIAHUPOBATH OPraHU3ALMIO
COBMECTHOM paboOThl, pacmnpenensaTh BHUIBI pabdOT, J0TOBApHUBATHCS,
o0CyXIaTh TPOIIeCC M PE3yNbTaT PaboThI, 00001IaTh MHEHUS HECKOIBKUX
JIIOICH;

e y4acTBOBaTh B TIpyNnoBbIX (opmax paboTel (0OCyxIeHHs, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMBl M JPYTHE), BBIIOJHATH CBOK 4YacTh
paboThl U KOOPJMHUPOBATH CBOU JCHCTBUS C IPYTUMH YJIeHAMH KOMAaH/IbI,
OLICHHMBATh KAa4ye€CTBO CBOETO BKJIaJa B OOIMIMHA MPOAYKT IO KPUTEPUSM,
c(OpMYJINPOBAHHBIM YYAaCTHUKAMU B3aUMO/IEHCTBUS.

PeryisiTuBHBIC YHMBEPCAJIbHbIE YUeOHbIE AeHCTBUA
Camoopranusamnus:

¢ CAMOCTOSITEJIbHO COCTAaBJISATh IUIaH, AJTOPUTM pELICHUs 3aJauu (WIH €ro
4acTh), BBIOMpATh CIOCOO pElIEHUs C YY4ETOM HMMEIOIMIMXCA PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBaTb M KOPPEKTUPOBATH
BApPUAHTHI pEICHUM C YYETOM HOBOW MH(OpMAIUK.

CaMOKOHTPOJIb, IMOLMOHAJIBHbIN HHTEJJIEKT:

e BJIAJIETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI MpoLecca U pe3yibTaTa
peLIeHUs] MaTEMaTUYECKOM 3a1a4H;

e IPEJIBUJIETH TPYAHOCTH, KOTOPBIE MOT'YT BO3ZHMKHYTh IIPU PELICHUM 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OLICHUBAaTh COOTBETCTBUE PE3YJIbTATA AESITEILHOCTU MOCTABICHHOW LENH U
YCIIOBHSIM, OOBSACHATh MPUYUHBI JTOCTUKEHUS WM HEAOCTUXKEHUS LIEJH,
HaxOJIUTh OIUOKY, AaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

METANIPEIMETHBIE PE3YJIBTATDBI
PA3JIEJI TEOMETPUSA
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:

e BBIIBJISATH M XapaKTePU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, TIOHSATHH, OTHOIICHUNA MEXAY MOHATUSAIMU, (OPMYIUPOBATH
OTpECICHUs]  TIOHSATUM,  yCTaHABIMBATh  CYIIECTBEHHBIM  TPHU3HAK
Kiaccu(ukany, OCHOBaHUSA i OOOOIIEHHWs] W CpPaBHEHHS, KpPUTEPUHU
MIPOBOJIMMOTO aHAJTN3A;

e BOCTIIPUHHUMATb, dbopMmynupoBaTh W MPeoOpPa3OBHIBATH CYKIEHUS:
YTBEPAMUTENIbHbIE U OTpULATEIbHBbIC, €JIMHUYHbIE, 4YacTHble U 0O0Iue,
YCIIOBHBIE;



e BBUIIBIIITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTHUBOPEUHUS B
(dakTax, NaHHBIX, HAOMIOACHUSX U YTBEPXKICHUSX, MpEIaraTb KPUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

e JICNIAThb BBIBOJIBI C HCIOJIb30BAHHEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

e pa3bupaTh JOKA3aTENbCTBA MATEMATHUYECKUX YTBEPXKACHHM (MpsSMbIE M OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOSTEIBLHO HECJIOXHBIE JI0KAa3aTeIbCTBA
MaTeMaTHYeCKUX (DaKTOB, BHICTpaMBaTh apryMEHTAIMIO, PUBOAUTH MPUMEPHI
Y KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

e BbpIOMpaTh croco0 pemeHuss y4yeOHOM 3adadyd (CpaBHHUBAThb HECKOJBKO
BapMAHTOB pEIICHUsA, BBHIOMpPATh HaumboJee MOAXOMAIMA C  y4ETOM
CaMOCTOATENILHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eMCTBUA:

e MHCHOJB30BaThb BONPOCHI KaK HCCIEAOBATEIBCKUII HWHCTPYMEHT IIO3HAHUSA,
dopMynupoBaTh  BONPOCHI, (UKCHpPYIOIIME MPOTUBOpEUYUE, MpoliIemy,
CaMOCTOSITEJIbHO yCTaHABIMBAaTh UCKOMOE U JaHHOE, (POpMUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

e NPOBOAUTH IO CAMOCTOSITEIBHO  COCTABICHHOMY IUIAHY  HECIIOXKHBIN
HKCIEPUMEHT, HEOOJIBIIOE HCCIIEOBAaHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOM;

e CaMOCTOSITENILHO (popMynupoBaTh O0O0OOIIEHUS W BBIBOJBI MO pe3yJbTaTaM
NPOBENEHHOTO HAONIOAEHUS, MCCIENI0BAaHUs, OLEHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

e MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE IMIpollecca, a TaKXKe BbIJIBUTaTh
MPEANOJIOKEHUS O €r0 PA3BUTHUU B HOBBIX YCIOBHSIX.

Pabora c nundopmanmueii:

e BBIIBJISATH HEJOCTATOYHOCTh U HM30BITOYHOCTh HMHQOpPMAIMU, JaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

e BBIOWMpaATh, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBATH W  HUHTEPIPETHPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

e BBIOUpaTH HOpMYy TpeAcTaBiICHUS UHGOPMAIIMH U WIUTIOCTPUPOBATH pPEIlacMbie
3aJlayu CXeMaMH, uarpaMMamMu, HHOU rpadukoi 1 nX KOMOWHAIIUSIMH,

e OLICHHMBAaTh HAAEKHOCTh HH(POPMALMU 1O KPUTEPHUSIM, MPEITIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHUKaTHBHBIC YHHMBEpPCAJbHbIE Y4eOHbIE 1eHCTBUS:

e BOCHPUHHUMATH U (POPMYIHUPOBATH CYKJIEHUS B COOTBETCTBUHU C YCIOBUSMU U
HEIsIMU OOILIEHHUs, SICHO, TOYHO, TPAMOTHO BbIpaXXaTh CBOI TOYKY 3pPEHUS B
YCTHBIX M TUCbMEHHBIX TEKCTAaX, /1aBaTh MOSICHEHUS MO0 X0y PEIICHUs 3a/1auH,
KOMMEHTHUPOBATH MMOJTYUYCHHBIN pe3yJIbTar;

e B XOJ€ OOCYXIeHMs 3a7aBaThb BOMPOCHI IO CYIIECTBY OOCYXIAa€MOH TEMBI,
npoOJyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MJIEH, HAICJICHHbIE Ha IOMCK
pELIEHMS], COMOCTABIATh CBOM CYXIEHUS C CYKICHUSMH APYIHMX YYaCTHUKOB
Juanora, 0OHapy>KMBaTh pa3iuiyue U CXOACTBO MO3ULUN, B KOPPEKTHOU dopme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;



o MPEICTABIATh PE3YNbTAThl PEIIEHHs 3aJaud, SKCIEPUMEHTa, HCCIEIO0BaHMUS,
IPOEKTa, CAMOCTOSITENIbHO BHIOMpATh (POpMAT BBICTYIUIEHHUS C y4€TOM 3ajad
NPEe3eHTAIMH U OCOOCHHOCTEN ayJqUTOPUH;

e IMOHMMATh M UCIOJIB30BAaTh MPEHMYIIECTBA KOMAHIHON M HWHIWBUAYAIbHON
paloThI MPH pelIeHNH yueOHbIX MaTEMaTHUECKUX 3a/1a4;

e INPUHUMATh LEJIb COBMECTHOM JESATEIBHOCTH, IUIAHUPOBATH OpPraHHU3AIHIO
COBMECTHOI paboThI, paclpeaenaTh BUIbl paboT, TOroBapuBaThcs, 00CYXKIaTh
MPOIIECC U PE3YNIBTAT Pa00ThI, 0000IaTh MHEHHUS HECKOJIBKHX JTFOJICH;

e yYacTBOBaTh B TPYMIMOBBLIX (hopMax paboThl (00CYXIeHUs, OOMEH MHEHHUSIMHU,
MO3TOBBIE TITYpPMBI W JAPYTU€), BHIIOJHATH CBOK YacThb pabOTBl W
KOOPJAWHUPOBATh CBOU JICHCTBHS C APYTUMH YICHAMHU KOMAHJbI, OLICHUBAThH
KayecTBO  CBOErO0  BKJaJa B  OOMMIA  MPOAYKT MO  KPUTEPUSM,
c(OpMyITHUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

e CAMOCTOSITEJIBLHO COCTaBIIATH IJIaH, aJTOPUTM PEIICHUS 3aauM (MJIM €T0 YacTh),
BBIOMPATh CIOCOO peHIeHusl ¢ y4ETOM MMEIOUIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHpPOBaTh U KOPPEKTHPOBATH BAPUAHTHI PELICHUH C
y4ETOM HOBOM MH(pOpPMAIIUH.

CaMOKOHTPOJIb, YJMOLMOHAJIBLHBIN HHTEJJICKT:

e BIIAQJETh CHOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca W pe3ysbrara
pELIeHUs] MaTEMaTUYECKOM 3a1auH;

e MPEIBHUJETHh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IPHU PELICHUM 3a7ayH,
BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa JAESITEIIBHOCTH OCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHATH TPUYHUHBI JOCTUKEHUS WU HETOCTUKEHUS LETH, HAXOAUTh

OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.
IHNPEAMETHBIE PE3YJIBTATBI

K koHiy oOydenuss B 7 kjacce o0y4arolUiics MOTYYUT CIEAYIOLIUME MPEIMETHbBIE
pPE3yNbTATHI:

Yuciia 1 BHIYMCICHUSA

BbinonHsaTh, coyeTass yCTHbIE M NUCBMEHHbBIE TPHUEMBI, aprU(PpMETUUYECKUE
JEUCTBUS C pAallMOHAIIBHBIMUA YUCIIaAMH.

Haxonuth 3HayeHUsi YMCIOBBIX BBIPAKEHUH, MPUMEHSATH Pa3HOOOpa3HbIC
CHOCOObI U MPUEMBI BBIUMCICHHS 3HAYEHUI JPOOHBIX BBIPAXKEHHM, COIAEpIKAIINX
OOBIKHOBEHHBIE U JIECATUUHBIE IPOOH.

[TepexoauTh oT omHON (HOPMBI 3amMUCH YUcCeN K Apyroi (mpeoOpa3oBhIBATh
JECATUUHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B 0€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHMBATh M YIOPSA0YUBATH PAlMOHAJIBHBIE YHCIIA.

OKpyrisaTh yucia.

BpINOMHATE NPUKUAKY U OLEHKY PE3YJIbTaTa BBIUUCICHUH, OLIEHKY 3HAaYCHU
YHUCJIOBBIX BBIPAKECHHUI. BBINONHATH AEHUCTBHS CO CTENEHAMH C HATypaJbHBIMU



NOKa3aTEISIMH.

[IpyuMeHsATh  OPU3HAKKA  ACNUMOCTH,  PA3JIOKEHHE HAa  MHOXUTEIU
HATypaJIbHBIX YUCET.

Pemate mpakTHKO-OpPUEHTHPOBAHHBIE 33/1a4d, CBSI3AHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEIWYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabTaThl PEUICHUS 3aa4 C YYETOM OTPAHMYEHHH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTprUBaEMbIX 0OBEKTOB.

AJire0OpanvecKue BbIPaKeHU s

Hcnonb3oBath anredpanyeckyr0 TEPMUHOJIOTHIO U CUMBOJIHMKY, MPUMEHSThH
e€ B Impoliecce OCBOEHUsI yueOHOTo MaTepuania.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAKEHUN MPHU 3aJaHHBIX 3HAUYCHUSIX
MIePEMEHHBIX.

BeinonHaTe  npeoOpa3oBaHMs — LEJIOT0  BBIPAKEHUS B~ MHOTOWIEH
MIPUBEJECHUEM MTOJOOHBIX CIAraeMbIX, PACKPBITUEM CKOOOK.

BBINONHATE YyMHOXKEHHE OJHOWIEHa Ha MHOTOWIEH M MHOro4YJIeHa Ha
MHOTOWIEH, TPUMEHSATH (hOPMYJIIBI KBaJpaTa CyYMMBI U KBaJipaTa pa3HOCTH.

OcCylecTBIATh PA3JIOKEHUE MHOTOWICHOB HAa MHOMKUTEIU C MOMOILBIO
BBIHECEHUSI 32 CKOOKM OOIIero MHOXHTEINsA, TPYINIUPOBKH  CJIaraeMbIX,
npuMeHeHUs1 GOPMYJT COKPAIIEHHOTO YMHOKEHUSI.

[IpumeHnsaTh nMpeodpa3oBaHUsi MHOTOWICHOB JIJIsi PEIICHUS] Pa3IUYHbIX 3a]1a4y
13 MaTEMAaTUKH, CMEXKHBIX ITPEAMETOB, U3 PEAIbHOU MPAKTUKH.

Hcnonp30BaTh CBOWMCTBA CTENEHEHW C HATYPAJIbHBIMU ITOKA3aTEISAMH IS
peoOpa3zoBaHUs BEIPAKEHUMH.

YpaBHeHUS U HEPABEHCTBA

Pematp sMHENHBIE YpaBHEHHUS C OJHOW NEPEMEHHOM, NPUMEHSS IpPaBUIIA
Iepexo/1a OT UCXOAHOTO YPaBHEHHUs K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBisercs
JI YUCJIO KOPHEM YPaBHEHHS.

[TpumensaTs rpaduyeckre METOJIbI IPU PEIICHUN JIMHEWHBIX YPABHEHUHN U UX
CHUCTEM.

[TonGupats npuMepsbl Map YHUCEN, SBISIIOIIMXCS PpEHIEHUEM JIMHEHHOTOo
YPaBHEHUS C ABYMs IEPEMEHHBIMU.

CtpouTh B KOOPAWHATHOM IUIOCKOCTH TpaduK JIMHEHMHOrO YpaBHEHUS C
IBYMsI TE€PEMEHHBIMH, MOJIb3YSACh TpaUKOM, MPUBOIUTH IMPUMEPHI PEIICHHUs
YPaBHEHHUS.

Pewmars cucremsl ABYX JIMHEMHBIX YPABHEHUN C ABYMs IIEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocraBisaTh M pemarh JHUHEHHOE YPAaBHEHUE WIM CHCTEMY JIMHEHWHBIX
YPAaBHEHHI MO YCJIOBUIO 3aJayd, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 MOJyYEHHBIN pe3yJIbTar.

DyHKUNHA

N3o0paxkath Ha KOOPAMHATHOMW MPSIMOI TOUKHU, COOTBETCTBYIOIIHUE 33/ IaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, UHTEPBAJIbL, 3alIMChIBATh YHCIIOBBIE IPOMEKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OtMmeyaTh B KOOPAMHATHOW IMJIOCKOCTH TOYKHM MO 3aJaHHBIM KOOpAHMHATaM,
CTpOUTH rpaduku TuHEHHBIX PyHKIMA. CTpouth rpaduk QyHKIUN Y = [X|.

OnuceiBaTh € TMOMOILIBI0 (YHKIUNA M3BECTHBIE 3aBUCUMOCTH MEXIY



BEIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHUE, LI€HA, KOJIMYECTBO, CTOMMOCT,
IPOU3BOAUTEIBHOCTD, BpEMS, 00BEM pabOTHI.

HaxoauTs 3HaueHue pyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmats rpadudeckuii cnocod MpeACTaBlICHUsS M aHaTW3a MH(DOpMAINH,
U3BJIEKaTh U UHTEPIPETUPOBATh HH(POPMALINIO U3 TPAPUKOB PEATIBHBIX MIPOLIECCOB
Y 3aBUCUMOCTEM.

K koHuy oOyueHus B 8 kiacce oOydyaromuiicsi MOJY4MT CIEAYIOLIUE
IIPEAMETHBIE PE3YJIbTATHI:

Yuciia v BBIYUCICHUSA

Hcrnonbs30BaTh HayalbHBIE MPEACTABICHUS O MHOXECTBE JEHCTBHUTEIIBHBIX
qyuceN JUIsl CPAaBHEHHMSI, OKPYTJIEHUS U BBIUMCIECHUH, H300pa)xkaTh 1€CTBUTEIIbHbBIE
YHUCJIa TOYKaMHA Ha KOOPJIWHATHOW HPSIMOM.

[IpuMeHATh TOHSATHE apU(PMETHUECKOrO0 KBAAPATHOIO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHHU, MCIOJNb3Yys NMPU HEOOXOAMMOCTH KaJlbKYJSTOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJIEPXKALIUX KBAaJAPATHbIE KOPHHU, HCIIOJIb3YS
CBOMCTBA KOPHEM.

Hcnonb3oBath 3anmucu OONBIIMX M MaJbIX YHCET C MOMOIIBIO JECATUUHBIX
npoOeii u creneneit uncna 10.
AJire0panvecKue BbIPaKeHUsI
[IpyuMeHATP NOHATHE CTENEHWM C LEJbIM  II0Ka3aTesleM, BBINIOJIHATh
peoOpazoBaHus BEIPAKEHHM, COIEPIKALUX CTEIEHH C LEIbIM ITOKa3aTEJIEM.
BBINONHATE TOXKAECTBEHHBIE MPEOOPa30BaHUs PALMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE TPaBUJI IEUCTBUI HAJl MHOTOWICHAMH U alreOpandecKuMu ApoOsiMHu.
PacknanpiBaTh KBaJpaTHBIN TPEXUIICH HA MHOKHUTEIIH.
[IpuMeHsATh npeoOpa3oBaHus BbIPAKEHUH ISl PEIICHUs] pa3IMYHbIX 33734 U3
MAaTEMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATbHON ITPAKTHKH.
YpaBHeHMs 1 HEPABEHCTBA
Pewlars 5MHENHBIE, KBAaJpaTHBIE YPABHEHHS W PAalMOHAJIBHBIE YPaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUN C IByMs IEPEMECHHBIMU.
[IpoBOAUTE MpOCTENIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPaBHEHWM, B
TOM YHUCJIE C TPUMEHEHUEM TpadruecKuX MpeAcTaBIeHU (yCTaHABIMBATh, UMEET
JI1 ypaBHEHUE WJIA CHUCTEMA YPaBHEHUW PEIICHUS, €CIM UMEET, TO CKOJIbKO, U
nmpouee).
[TepexoauTs OT ciOBeCHOM (HOPMYTUPOBKH 3a/1auu K €€ alredpandeckon
MOJENN C IIOMOUIIBIO COCTAaBJICHUsS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN PE3yNbTarT.
[IpyMeHATh CBOMCTBA YHCIIOBBIX HEPABEHCTB [JII CPABHEHUS, OLIEHKH,
pelmaTh JIMHEWHbIC HEPABEHCTBA C OJTHOU IIEPEMEHHON U UX CHUCTEMBbI, JaBaTh
rpadUyecKyr0 HWUIIOCTPALMI0O MHOXKECTBA pPEIICHUH HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.
DyHKUNHA
[ToHumaTh ¥ HUCMOJIB30BATh (PYHKIIMOHAIBHBIC MOHSATUS U S3bIK (TEPMUHBI,
CUMBOJINYECKUE O003HAYECHUsI), ONMpENessATh 3HaueHHe (YHKIUU [0 3HAYEHUIO
apryMeHTa, ONpeAeNsaTh CBOMCTBA (pyHKINHU 1O €€ rpaduKy.
Crtpouts rpaduku 31eMeHTapHbIX QYHKIUI BUIA:



y =k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBaTh CBOWCTBA YHCIOBON
dbyHkuu 1o e€ rpaduky.

K xoniy oOyueHuss B 9 kJjacce oOydyaromuics TMOJYYUT CIEAYIOIINE
pPEeIMETHBIE PE3yJIbTAThI:

Yucia 1 BHIYMCICHUA

CpaBHHBaTh U YNOPSJOUYMBATH PAIMOHAIBHBIE M WPpPALMOHAJIbHBIE YHUCIA.

BrimonaaTh apudMeTHIecKne ASUCTBUS ¢ PAallMOHATLHBIMHU YHCIIAMH,
codeTras YCTHBIE W TIMCBMCHHBIC TPUEMBI, BBIOJHATH BBIYUCICHHUS C
UppalOHATBHBIMUA YUCIIAMHU.

HaxonuTe 3Ha4YeHMs CTENEHEHM C ILENbIMU II0Ka3aTesIMU W KOPHEW,
BBIYMCIIATH 3HAYECHHSI YACIOBBIX BBIPAKCHHI.

OKpyTrisaTh JEHCTBUTEIBHBIE YHUCIA, BBINOJIHATh IPUKUIKY pe3yibTaTa
BBIYMCIICHUN, OLIEHKY YHCIJIOBBIX BBIPAKCHH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHbIE W KBaJApaTHbIE YpPAaBHEHMs, YPaBHEHUsS, CBOZSIIMECS K
HUM, MIPOCTEUINE APOOHO-pAlMOHAIIBHBIE YPaBHEHUS.

Pemate cucreMbl OBYX JIMHEWHBIX YPAaBHEHHMI C ABYMS IEPEMEHHBIMU M
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHHE HE SBJIAETCS JIMHEUHBIM.

Pemiath TeKCTOBbIE 3aJayu  aJIreOpaudeckuM Croco0OM C  MOMOIUIBIO
COCTABJICHHS YPaBHEHUS UM CUCTEMBI ABYX YPABHEHUI C IByMsI IEPEMEHHBIMHU.

[IpoBOAUTE MpOCTENIINE UCCIIENOBAHUS YPABHEHUN U CHCTEM yYPABHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TpaUUECKUX MpeICTaBIeHN (YCTaHaBINBATh, UMEET
JU ypaBHEHHE WM CUCTEMAa YPABHEHUN pEIIEHUsS, €CId MUMEET, TO CKOJbKO, U
npouee).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxaTh
pEelIeHEe HEPABEHCTB HA YMCJIOBOW MPSAMOM, 3aIllMCHIBATh PEIICHUE C MOMOLIBIO
CHUMBOJIOB.

Pemate cHcTeMBl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIFOYAIOUIUE KBAJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CUCTEMbI
HEPABEHCTB Ha YHMCIIOBOM MPSMOM, 3alMChIBATh PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELIEHUH PA3JIMYHBIX 3a/1a4.

DOyHKUUHA

Pacno3naBaTh (QyHKUMHM HU3y4eHHBIX BUIOB. [loka3bIBaTh CXeMAaTHYECKU
pacnoJiokeHrue Ha KOOPJIAMHATHOM IUIOCKOCTH rpadukoB GyHKIMMA BUja: y = kx, y
=kx+b y=kx,y=ax2 + bx +c, y=x3,y= VX, y = |x|, B 3aBHCUMOCTH OT
3HAYCHUN KOA(PPUITMEHTOB, OMMMCHIBATH CBOWCTBA (PYHKITUH.

Ctpouth M U300pakaTh CXeMaTUYECKU rpaduKu KBAJAPATUUYHBIX (YHKIIHM,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX PYHKIUHI N0 UX Tpadukam.

Pacnio3naBaTh KBaJipaTUUHYIO QPYHKIHMIO 1O (Hopmysie, TPUBOJAUTH MPUMEPHI
KBaIPATUYHBIX QYHKIMN U3 peaTbHOU KU3HU, PUZUKH, T€OMETPHH.

Yucii0Bble MOCTAEA0BATEIbHOCTH U IIPOTPECCUH

Pacnio3naBaTh apu@METHUECKYyI0 M TE€OMETPUYECKYIO MPOrpeccud MpH
Pa3HBIX CIIOCO0AX 3aaHus.

BbINONMHATE  BBIUKMCIEHHMS C MCHOJb30BaHUEM (OPMYJI N-ro 4ieHa
apu(pMeTUYECKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N YJICHOB.

N300paxaTh WIEHbI MOCIEJOBATENPHOCTH TOYKAMU HAa KOOPAMHATHOM



ITJIOCKOCTH.

Pemarp 3amaum, CBSI3aHHBIC C YUCJIOBBIMH IOCIEAOBATEIBHOCTSIMHU, B TOM
qrclie 337a9d U3 PeabHON JKU3HH (C UCIIOJIb30BAHUEM KaJbKyJIATOPA, ITU(MPOBHIX
TEXHOJIOTUH).

K xonnmy oOydenuss B 7 KJjaacce oOydyaromuics TMOIYYUT CIEAYIOIIHE
IIPEIMETHBIE PE3YJIIbTATHI:

Pacnio3HaBaTh M3y4eHHbIE T€OMETpUYECKUEe (DUTYPBI, OMPEACNATh UX B3aUMHOE
pacrnoyiokKeHue, M300pakaTb TEOMETPUYECKUE (UTYPHI, BBIIOJHITH YEPTEKHU IO
yCIOBUIO 3anauv. M3MepsTh JTHWHEWMHBIC W YIVIOBBIE BEIMYMHBI. Pemiars 3amaun Ha
BBIUHCIICHUE JIJTMH OTPE3KOB U BEJIMYUH YTJIOB.

Jenath rpy0Oyr0 OIEHKY JUHEUHBIX U YIJIIOBBIX BEJIMUYMH MPEIMETOB B pPEAbHOM
JKWU3HU, Pa3MEpPOB MPHUPOJHBIX OOBEKTOB. Paznuuarh pasMepbl 3TUX OOBEKTOB IO
MOPSAJIKY BEJTUYHHBI.

CTpouTh YEPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCA MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOIb30BATh MPU3HAKA
U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/1a4.

[IpOBONUTE JIOTUYECKHUE PACCYXKIECHUS C MCIOJIb30BAHUEM TI'€OMETPUUYECKUX
TEOPEM.

[lonp30BaTbCd IPU3HAKAMHM PABEHCTBA IPSIMOYTOJIBHBIX  TPEYTOJbHUKOB,
CBOVMCTBOM MEJMaHbl, MPOBEAEHHONW K THUIIOTEHY3€ MPSIMOYTOJIbHOIO TPEYIrOJIbHUKA, B
pELIEHNY F€OMETPUUECKUX 3a/1a4.

OnpenensTe mapaieaIbHOCTh MPSAMBIX C MOMOIIBIO YTJIOB, KOTOPbIE 00pa3yeT ¢
HUMU cekymas. Onpenendars NapajyieIbHOCTh MPSIMBIX C TOMOIIBIO PAaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOM MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemiats 3aa4un Ha KileTyaTol Oymare.

[1poBOANTE BBIYMCICHUSI U HAXOJAUTh YHUCIOBbIE U OyKBEHHBIC 3HAUEHUS YTJIOB B
F€OMETPUUECKUX 33aJ1ayaX C MCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX TMIPU TMEPECEUCHUU JBYX
MapajuIeIbHBIX NPSAMBIX CeKylled. Pemare npakTthueckue 3aJadyd Ha HaXOXKICHUE
YIJIOB.

Bnagetp TMOHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMEThb ONPEAEAThH
OMCCEeKTPHUCY YIJIa M CEepPEANHHBIA MEPIECHIUKYISAP K OTPE3KYy KaK I€OMETPUYECKUE
MECTa TOYEK.

@opMynMpPOBaTh OINPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl W JHaMeTpa
OKPYKHOCTH, TOJIb30BaThCA MX CBOWCTBAMHU. YMETh IPUMEHATH 3THU CBOWCTBA IIPHU
pellIeHuN 3a1ay.

Brnagete NOHATHEM ONMCAHHON OKOJIO TPEYTrOJbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1eHTp. llomp3oBaThcs (akramMu O TOM, UYTO OHCCEKTPHUCHI YTJIOB
TPEYroJIbHUKA TIEPECEKAOTCS B OJHOM TOYKE, MU O TOM, 4YTO CEpPEAWHHBIC
MEePIEHAUKYJISIPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnagere moHsATMEM KacaTeabHOW K OKPYKHOCTH, IOJIb30BAThCS TEOPEMOM O
MEPIIEHANKYJISIPHOCTH KacaTeIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.

[Tonp30BaThCA MPOCTEUIIMMHA F€OMETPUUYECKUMU HEPABEHCTBAMM, IIOHUMATh UX
IIPAKTUYECKUNA CMBICIL.

[IpoBOINTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHUS C MOMOIIBIO LHUPKYJIS U



JIMHENKHU.

K xonnmy oOydenus B 8 Kjacce oOydyaromuics TMOJYYUT CIEAYIOIINE
MpPEIMETHBIC PE3YJIbTATHI:

Pacrio3HaBaTh  OCHOBHBIE  BHJIbI  YETHIPEXYTOJBHUKOB, HX  JJEMEHTHI,
MOJIb30BATHCS X CBOMCTBAMU NPU PEIICHUU T€OMETPUUECKUX 3a/1au.

[IpuMeHsATh CBOMCTBA TOYKH MEPECEUCHHS] ME/IMaH TPEYrojibHUKa (1IIEHTpa Macc)
B PEIICHUH 3a/au.

Bnanetrs moHATHEM cpeiHEW JIMHUU TPEYTOJbHUKA M Tpaleluu, MPUMEHITh UX
CBOMCTBA IIPY PEIICHUU reoMeTpuueckux 3aaad. [lomp3oBartecsa Teopemont Paneca u
TEOpEMO O TPONOPIHUOHATBHBIX OTpPEe3Kax, TMPUMEHATh UX [UIsI  pEHICHUS
PaKTUYECKUX 3a]a4.

[IpumeHsTh TMpU3HAKK MOAOOUS TPEYTOJBHUKOB B PEIICHUH T€OMETPUUYCCKUX
3a1ay.

[Tonb3oBatbess  Teopemoit  Iludaropa 1 pemieHHss TIEeOMETPUYECKHX U
npakTudeckux 3anad. CTpOUTh MATEMAaTHYECKYI0 MOJIeNb B MPAKTUYECKHUX 3a/1ayax,
CaMOCTOSITENIBHO JIENaTh YePTEX U HAXOAUTh COOTBETCTBYIOUIUE JITHHBI.

Bnagerp moHATHMSMEM  CHMHYca, KOCHHYyca M TaHIME€HCAa OCTpPOro yria
OPSIMOYTOJIBHOTO TpeyrojbHuKa. [lob30BaThcs 3TUMHU MOHATHSAMHM JJI PEIICHUS
MPaKTUYECKUX 3a]1a4.

Beruncnars (pa3iuyHbIMU CHOCOOAMM) IUIONIA[lb TPEYroJdbHUKA M ILIOIIAAU
MHOTOYTOJIbHBIX (Uryp (moab3ysich, e HEOOXOAUMO, KaIbKyJasATOpoM). [IpuMeHsTh
MOJIyYCHHbIE YMEHUS B IPAKTUYECKUX 3a]1ayax.

BnaneTs NOHATHAMH BIIMCAHHOTO M LEHTPAIBHOIO yIia, UCIOJIb30BaTh TEOPEMBI
O BIIMCAaHHBIX yrjax, YrilaxX MEeXIy XOpJaMHu (CEeKyIIHMH) U yTJe MEeXy KacaTelbHOU
Y XOPAOW IPU pELICHUU T€OMETPUYECKUX 3a/1a4.

Brnanets TOHSATHEM ONMHMCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHSTh CBONCTBA
OIKMCAaHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUH 3a]1a4.

[IpuMeHsATh TONMyYEHHbIE 3HAHWS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKHE
MOJIETH AJIs 3a/1a4 PeajbHOU JKU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIUMCICHUS C
OPUMEHEHHEM ToJ00Us U  TPUTOHOMETpUM  (IOJIb3YACh, TIJe HEoOXOauMO,
KaJIbKYJATOPOM).

K kxonmy oOydenus B 9 kJacce O0OydYarOIIUHCS TOJYYUT CIICIYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMH OCTPBIX YTJIOB, HAXOIUTH C UX MOMOIIBIO
pa3MyHbIE AJIEMEHTBl MPSIMOYTOJBHOTO TPEYTOJIbHUKA («pEUIeHUE MPSIMOYTOIbHBIX
TPEYroJIbHUKOBY»). Haxomauth (C MOMONIbIO KaJbKYJIATOpa) IJIMHBI M YIJIBI JUIS
HETaOTMYHBIX 3HAYCHUI.

[Tone30BaTbess opMylaMu TPUBEIACHHUS W OCHOBHBIM TPUTOHOMETPHUYECKHM
TOXKJIECTBOM I HAXOXKJEHUS COOTHOUIEHMH MEXIy TPUTOHOMETPUUYECKUMHU
BEITUYMHAMU.

Hcnonp30BaTh TEOPEMbl CHHYCOB UM KOCHHYCOB JUIS HAaXOXKIACHHS Pa3IUUHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIIEHNE TPEYTOJIbHUKOBY ), PUMEHSTh UX TIPHU PEIICHUN
reOMETPUYECKUX 3a]ay.

Bnaners nmoHATHAMH TpeoOpazoBaHusl MOAOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX ¢uryp. [loap3oBaThcs cBONWCTBaMU MOAOOHUS MPOU3BOJIBHBIX (PUTYp, YMETh
BBIYHCIIATh JUIMHBI U HAXOOUTh YIJIbI y moAoOHbIX ¢uryp. IlpuMeHsTh cBoicTBa



0I00MSI B MPAKTHYECKUX 3ajadaX. YMETh MPUBOJIUTH MPUMEPHI MOJOOHBIX GUTYP B
OKPYKaloIeM MHUpE.

[Tonp30BaThCS TEOpEMaMH O IPOU3BEIACHUU OTPE3KOB XOPJ, O IMPOU3BEICHUU
OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeIbHOM.

[Tob30BaThCS BEKTOPAMHM, IIOHUMATh UX T€OMETPUICCKUN U (PHU3UICCKUN CMBICT,
IPUMEHATh WX B PEHICHUU TEOMETPHUYCCKUX M (u3umdeckux 3amad. [IpuMeHSTh
CKaJIIPHOE MPOM3BEICHNE BEKTOPOB ISl HAXOXKICHUS JTMH U YTJIOB.

[Top30BaTHCS METOIOM KOOPAMHAT HA TUIOCKOCTH, MPUMEHSTHh €0 B PEIICHUU
TCOMETPUUYECKHUX U MPAKTUICCKUX 3a7a4.

Brnanets TOHATHSMU TMPaBWIBHOTO MHOTOYTOJBHUKA, IJIMHBI OKPYKHOCTH,
JUTMHBI TyTU OKPY>KHOCTH U PATUAHHON MEPHI yTila, yMETh BEIYUCIISITH TUIONIAAb KPyTra
u ero yactei. [[puMeHsTh MmoydeHHbIC YMEHHS B MPAKTHYECKUX 3a1a49ax.

Haxogute ocu (WM LEHTPHI) CUMMETPUU (QUTYp, TPUMEHSTh JBHXKCHUS
IIJIOCKOCTH B MPOCTEUIIINX CITydasiX.

[IpuMeHATh, TOJNyYCHHBIC 3HAHWUS HaA MPAKTUKE — CTPOUTh MaTeMaTHYCCKHE
MOJICIH IS 3a7a4 PeaIbHOW KU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIUYMCICHUS C
IPUMCHEHUEM TOJ00MS W  TPUTOHOMETpUUYECKUX (YHKIUH (MOJB3YsACh, TJe
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
AJI'EBPA
KoanuyecTBo yacoB DJIeKTPOHHbBIE
(uudpossbie)
Ne ni/m Haumenosanue pasieos u rem Konurpoabneie | IpakTuieckne | ogpasoparebHble
porpamMMel Beero paboThl paboThI pecypcebl
1 Yucna u BeIUUCIICHUS. PalinoHaibHbBIC 75 1 bubmuorexa [JOK
qyucia https://m.edsoo.ru/7f415b90
bu6mmoteka [IOK
2 1
2 AJIreOpaNTeCKHe BIPIKCHIA ! https:/m.edsoo.ru/7f415b90
bu6mmoreka [IOK
20 1
3 ¥ PABHEHI 11 HepaBercTsa https://m.edsoo.ru/7t415b90
bu6mmoteka [IOK
4 K LD 24 1
OOPAHHATSL U IpaguicH. DymicLit https:/m.edsoo.ru/7f415b90
bubmmoreka [{OK
IT 6 1
> oBTOpeHie i obobuerie https://m.edsoo.ru/7f415590
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 5 0




I'EOMETPUA

KoJunvecTBO 4acoB JIeKTPOHHbIE
HanmeHnoBaHue pa3aeioB U TeM (uudposBbie)
Ne i/ HpOrpAMMEI Beero KoﬁnTpo.m,HLIe HpﬁaKanecKne 06pazoBaTeIbHbIE
padoThI padoThI pecypebi
[Ipocreiine reomerpuueckue GUrypsl u
1 I/I)](;) CBOMCTBA I/I:;MepcfHHe FGOMSFPI/I}‘]IIZECKI/IX 14 bubmorexa LIOK
' https://m.edsoo.ru/7f415e2e
BEJIMYMH
bubmuoreka [JOK
2 TpeyronsHukn 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHbie MpsiMbIE, CyMMa yTII0B 14 1 bubnnoreka [JOK
TpEeYrojabHUKa https://m.edsoo.ru/7f415¢e2e
4 OxkpyxHOCTb U KpyT. ['eomerpruueckue 14 1 bubnuorexa [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415¢2e
. bu6mmorexa [IOK
3 IlosTopenue, obobmenne sHanui 4 1 https://m.edsoo.ru/7f415¢2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0




8 KVIACC

AJITEBPA
KoanuectBo yacos DJIeKTPOHHbIE
" (uudposBbie)
Nen/ AUMCHOBAHHUE PA3CTI0B H TEM Kontpoabubie | [IpakTiueckue | ogpazopatesbubie
°n/m
TporpamMMel Beero paboThl paboThI pecypcebl

bub6 OK
1 Uucna u Beruncienus. KajgpaTtubie KOpHU 15 h:DSJ.I;I;T:;(; (L)Im/7f417af8

) Yucna u BerauciaeHus. CTEeHb ¢ 1eIbIM 7 bu6mmoreka [IOK
IoKa3arejieM https://m.edsoo.ru/7f417af8

3 AnrebpanyecKkue BEIPKCHHS. 5 | bubmuorexa [JOK
KBanpaTHbiii TpéxuiieH https://m.edsoo.ru/7f417at8

4 AnrebpanyecKkue BhIpaKCHHUS. 15 | bubmuorexa [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8

5 YpaBHeHus U HepaBeHCTBA. KBagpaTHbie 15 | bubnuorexa [JOK
YpPaBHEHUSA https://m.edsoo.ru/7f417af8

6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 bubnuotexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8

b K
7 VYpaBHeHus u HepaBeHCTBa. HepaBeHCcTBa 12 1 h:6n/1;10Te(;<a HO/7f417 3

ps://m.edsoo.ru. a

bubnuotexa [JOK
8 Oynakiun. OCHOBHBIE TTOHSITHS 5 https://m edsocl)-I ru/7f417af8

but6mmorexa [{IOK
? DymKupi. Tucnosbie pynKumH ? https://m.edsoo.ru/7f417af8

but6mmorekxa [IOK
10 Hostoperne 1 0bobmenne 6 1 https://m.edsoo.ru/7f417af8

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0




I'EOMETPUA

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbHLIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
N bubmuorexa [JOK
1 HeTHPEX YTONbHHKY 12 1 https://m.edsoo.ru/7f417e18
T o
2 negﬁzMaHoiﬂaiiig;?szfia?{ Mo100HbIE 15 1 bubmorexa [TOK
pOTIopI P » oA https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
I1 .H i
3 T Heom(if;HnKi));ol)/lK ff[eH}glI“f) HH(?;I:SIHBIe; ¢bur 14 1 bubmmorexa LOK
peyr yr M https://m.edsoo.ru/7f417e18
[Tnomaan moxoOHBIX Guryp
4 Teopema [Iudaropa n Havana 10 1 bubmmoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Brincannsie n
5 OIIMCaHHBIC YETBIPEXYTOJIbHUKH. 13 1 bubnnorexka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEN
. bu6mmoreka [JOK
6 TosTopenne, obodmenne sHaHHKH 4 1 https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KJIACC

AJITEBPA
KosanuyecrBo yacos DJIEeKTPOHHbIE
. (undposbie)
Ne n/n HanMeHm:[al;y;e ;);‘:f;ﬂ% HTeM Kourposbubie IpakTuuecku o0pa3oBaTe/bHbIE
porp Bcero padoThI epadoThI pecypebt

| Yucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubmmoreka IIOK
quciia https://m.edsoo.ru/7f419d08

5 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJIHO# [IePEMEHHO https://m.edsoo.ru/7f419d08

3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI " 1 bubimoreka [IOK
YPaBHCHUH https://m.edsoo.ru/7f419d08

4 VYpaBuenus u HepaseHcTBa. Hepasencrsa 16 1 bubmmotexa LOK
https://m.edsoo.ru/7f419d08

s S 16 | bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

6 YucnoBsle TTOCIEeJ0BATEIHHOCTH 15 1 bubmmorexa [OK
https://m.edsoo.ru/7f419d08

. [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AT 18 . bubmuoreka IIOK
3HAHUH https://m.edsoo.ru/7f419d08

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102 6 0




I'EOMETPUA

KoJunyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ IporpaMmb1 Beero KoﬁﬂTpoanme H[%aKTH'ICCKHe 06PA30BATEILHBIC
padoThbI padoTbI pecypeb
Tpuronomerpus. Teopembl KOCUHYCOB U bubnuoreka [JOK
1 16 1
CHUHYCOB. Perienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
) [TpeoOpazoBanue nonobus. Merpudeckue 10 1 bubmmoreka [JOK
COOTHOLLEHHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 Bexrope! 12 I https://m.edsoo.ru/7f41al2c
4 JlekapTOBbI KOOPAMHATHI HAa MIJIOCKOCTH 9 1 bubmnorexa [JOK
P P https://m.edsoo.ru/7f41al2c
IIpa € MHOTOYTO . a
;| B 8 BuGnionsa LOK
Py m ﬂ\, pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue nmomanei
bubmnoreka IIOK
6 JIBHKCHHA TII0CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3AIUS 7 ) bubmunoreka IIOK
3HaHUHU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




YYEBHO-METOJINYECKOE
OBECIIEYEHUME

OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YHEHUKA

1.

2.

1.

VYuebnuk. 7 kimacc. ABtopel: MakaperueB FO.H., Munatok H.I'.,
Hemkos K.U., CyBopoa C.b./ ITox pen. Tenskobckoro C.A.;
VYyeonuk. 8 kiacc. Aptopel: MakaperueB FO.H., Munatok H.I'.,
Hemxos K.U., CyBoposa C.b./ ITox pen. Tensikockoro C.A.;

. YueOHuk. 9 xmacc. ABtopsl: MakapeiueB FO.H., Munmtox H.T'.,

Hemixos K.U., Cysopoa C.Bb./ Ilox pen. TensikoBckoro C.A ;

A. T. MopakoBuu, Aunredpa. 8 Kiacc: Yy4uyeOHHUK JIst
oO1eo0pa3oBarenbHbIX yupexaenuid / A. I'. MopakoBuu. - M.:
Mmuemosuna, 2020r.

. A. TI'. MopakoBuu, Ainrebpa. 8 Kjacc: 3aJayHUK IS

ob1eo0pa3oBaTeNbHBIX YUpexkaeHu. - M.: Muemo3una, 2020r.
A. T. Mopakosuy, Aunrebpa. 9 knacc: y4yeOHUK IS
ob1eoOpa3oBarenbHbIX yupexaenun / A. I'. MopakoBuu. - M.:
Muemo3suna, 2020r.

. A. I'. MopakoBuu, Ainrebpa. 9 Kkjacc: 3aJadyHUK JJIs

o01eo0pa3zoBaTeNbHBIX YUpekaeHUH. - M.: MueMo3uHa, 2020r.

. YueOHuk. 7-9 xnaccel. Aésmopwi: Atanacsn JI.C., byryzoB B.D.,

Kanomues C.b., ITo3nsk 2.1'., FOauna 1U.N.

. Paboumne Terpamu. 7, 8 u 9 wiaccel. Aémopwl; Atanacan JI. C.,

byry3oB B.®., I'maszros 10.A., FOguna N.N.

METOAUYECKHE MATEPHAJIBI 1J151 YUUTEJIA
Kononos A.{l. 3agauu no anre6pe ans 7-9 k.
Anrebpa. 7 kmacc. Y4eOHMK Uil 00IIeo0pa3zoBaTENIbHBIX
ydpexeHuil. B 2
gacTsax / A.I'. MopakoBuu u ap.; o pea. A.I'Mopakosuua — M.:
Muemo3nna(2019 — 2021);
Anrebpa. 8 kmacc. VYueOHMK s 00IIeo0pa3oBaTEIbHBIX
yupexaenuil. B 2
gacTsax / A.I'. MopakoBuu u ap.; o pea. A.I'Mopakosuya — M.:
Mmuemo3nna(2019 — 2021);

. Anrebpa. 9 xmacc. VYd4eOHuUK I 00IIe00pa30BaTEIIbHBIX

yupexaeHuii. B 2
gacTsax / A.I'. MopakoBuu u jp.; no pena. A.I'Mopakosuua — M.:
Muemo3una(2019 — 2021).

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U
PECYPCBI CETUMHTEPHET

1. www. edu - "Poccuiickoe o6pazoBanue" denepanbHblil mopTal.



'

2. www.school.edu - "Poccuiickuii 061ieo0pazoBaTeabHbIN mopTan'.

3. www.school-collection.edu.ru/ EnuHasa xkoiiekmus

1A POBEIXOOPA30BATEIHHBIX PECYPCOB

4. www.mathvaz.ru - docee MIKOJIBHOTO YUYHUTEINA

MareMatuku JlokymeHTarus, paboune MaTepuanbl s

YUUTENS MATEMATUKU

5. www.it-n.ru"CeTp TBOPYECKUX yUUTENEH"

6. www.festival.lseptember.ru decTuBaib NeJaroruuecKux Uaeu

7. https://onlinetestpad.com/ - OHIIaiiH TECTHI

8. https://coreapp.ai/app/auth - [Ipe3zenTauus ayisg ypoka

9. https://resh.edu.ru/ - Poccuiickas Onekrponnas [llkona

10. https://fipi.ru/ -  @DenepanbHblii  UHcTuTyT  Ilemarornueckux
N3mepenunt
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