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HOACHUTEJ/IbHAS 3AITMCKA

B Hacrosmee BpeMst akTyalIbHO# cTasia mpodiaeMa IMoAroToBKY o0yJaronuxcs K arrecranuu B popme — OI'D
n EI'D. Cnada sx3aMeHa MO0 MareMaTHWKe 3a Kypc OCHOBHOHM IIKOJBI B ¢opme OI'D sBnsercs omHUM U3
HAIpaBJICHUI MOJIEPHU3ANH MIKOJIBHOTO 00pa3oBaHuUs Ha cOBpeMeHHOM dtane. C ydeToM meneil o0ydeHus
B OCHOBHOH IIKOJIE KOHTPOJIbHO-W3MEPUTENbHBIE MaTepHalibl 3K3aMeHa B HOBOH (opMe MpOBEPSIOT
COPMHUPOBAaHHOCTh ~ KOMIUIEKCA  YMEHHH,  CBS3aHHBIX C  HMH()OPMAIMOHHO-KOMMYHHKATHBHOU
JeSTeIbHOCTHIO, C TIOTY4YEHUEM, aHATU30M, a TAKXKe MPUMEHEHHEM IMITUPUYECKUX 3HAHUM.

JlanHas mporpaMMa 3JEKTHMBHOTO Kypca IpegHasHayeHa s oOydarommxcs 9-X  KIaccoB
o011ieo0pa3oBaTeNbHbIX yUpeKIeHUI U paccuumTaHa Ha 34 yaca. OHa mpenHa3HayeHa JUIsl TOBBIIICHUS
3¢ (dEeKTUBHOCTH TMOATOTOBKH oOOydaromuxcs 9 kigacca K TOCYIapCTBEHHOW (MTOTOBOW) aTTECTAIMH IO
MaTeMaTHKe 32 KypC OCHOBHOI IIKOJIBI.

[IporpaMma 3JIEKTHBHOTO Kypca COIIaCOBaHa C TpPeOOBAaHMSAMH TOCYIapCTBEHHOTO 00pa3oBaTeIbHOIO
CTaH/apTa U COZIEPKaHUEM OCHOBHBIX IPOrPaMM Kypca MaTeMaTuKU OCHOBHOM IIIKOJIBL.

AKTYyaJIbHOCTh Kypca OOyCIOBIIEHA €ro MPaKTHYeCKOM 3HAauMMOCThIO. JleTH MOryT NpUMEHUTh
MOJIYYCHHBIC 3HAHUS U IPAKTUYECKUM onbIT npu caade OI'3, a B manbueitmem EI'D.

JIaHHBINA KypC IMOMOMKET HAay4UTh IIKOJIbHHUKA TEXHHKE PabOThl C TECTOBBIMM 3aJaHusIMU U caade OI'D, a B
nanpHelmem EI'D, koTopast conepKuT ClIeayronue MOMEHThI:

-06yquHe IMOCTOSAHHOMY CAMOKOHTPOJIFO BPEMCHU
-06yquI/Ie OLICHKE TPYAHOCTU SaHaHI/Iﬁ n pa3YMHLIﬁ BbI60p II0CICA0OBAaTCIbHOCTH BBITIOJIHCHUA SaﬂaHHﬁ;

'O6y‘lCHI/Ie IMPUKUAKE I'PpaHULl PE3YJIBTATOB U IMOACTAHOBKC KaK IIPUEMY ITPOBCPKH, HpOBO,HHMOﬁ II0CJIC
pCIICHUS 3aJaHUSA;

-00y4eHHEe «CIHUPATbHOMY JBUKEHHUIO» IO TECTY, YTO MPEANoaraeT ABHKEHUE OT MPOCTHIX TUIOBBIX K
CIIOKHBIM;

-00y4yeHue mprueMaM MBICIIEHHOTO TTOMCKa CrIoco0a peIIeH s 3aJaHui.

W3 BBIIIIE HU310KEHHOT'O BBITEKAIOT MPUHOMUIIBI, 110 KOTOPBIM YYHUTCIIb JOJIKCH CTPOUTH METOAUKY
IMOATOTOBKH YUalIUXCA:

° OT ITPOCTBIX THIIOBBIX 3aJlaHui K Ooiee CJIO’KHBIM;
° BCC TPCHUPOBOYHBIC TCCTHI IIPOBOAUTH B PEIKUME KECCTKOT'O OTpaHUYCHUA BPEMCHHU,

[IporpaMMoii IKOJILHOTO Kypca MareMaTHKU HE IPETyCMOTPEHbI 0000IIeHNEe U chcTeMaTu3alys 3HaHUH 1o
PasIMYHBIM pazjienaM, MOJyYeHHBIX YYalllUMHUCS 32 BECh Mepuoj oOydeHus ¢ 5 no 9 kiacc. DIeKTUBHBIN
Kypc «Maremaruka: noaroroka k OI'D» mo3BoiuT cucTeMaru3upoBaTh U yIIyOUTh 3HAHUS YyHalUXCS IO
pa3NUYHBIM pasziesiaM Kypca MareMaTuKd OCHOBHOM HIKOJIBI (apu¢MeTHke, airedpe, CTaTUCTUKE U TEOPUHU
BEpOSATHOCTEW, reoMeTpuu). B maHHOM Kypce TakKe paccMaTpuBalOTCS HECTaHAApTHBIE 3aJaHus,
BBIXO/IAIIME 32 PAMKH IIKOJIBHOM MporpaMmsbl (TpaguKH ¢ MOYJIEM, KyCOYHO-3aJJaHHbIe (DYHKIIMH, peIIeHne
HECTaHJApTHBIX YPaBHEHHM W HEpaBEHCTB M JIp.). 3HAHUE 3TOr0 Marepuanga U yMEHHUE €ro NPUMEHSATH B
MPAKTUYECKOM JeSATeTbHOCTH TO03BOJUT IIKOJIbHMKAM pEHIaTh pa3HOOOpa3Hble 3ajjadd  pasIndHON
CJIO)KHOCTH U TOATOTOBUTHCSA K YCIEIIHOM c/jaue 3K3aMeHa B HOBOM (popMe UTOTOBOW aTTECTALIUU.

Kaxcz[oe 3aHATHUC, a4 TAKKC BCC OHU B IICJIOM HAIIPABJICHBI HaA TO, YTOOBI Pa3BUTh MHTCPCC MIKOJIBHUKOB K
npeaMeETy, MO3HAKOMUTb UX C HOBBIMHU HACAMHU W METOAAMHU, PACIIUPUTH NPCACTABICHUC 00 H3y4yacMOM B
OCHOBHOM KYpCC Marcepurajic, a rNiaBHOC, paCCMOTPETb NUHTCPCCHLIC



3a7a4H.

DTOT Kypc IMpenjaraeT ydaliumcsi 3HAKOMCTBO C MAaTe€MarWKoil Kak ¢ OOLIEKYIbTYpPHOM II€HHOCTBIO,
BBIPA0OTKOW TOHMMAaHUS MUMH TOTO, YTO MaTeMaTHKa SIBJSICTCSI MHCTPYMEHTOM TO3HAHUS OKPYXKAIOIIETO
MHUpa U caMoro ceosl.

Ecnu B u3ydyeHun npeamMeToB €CTECTBEHHOHAYYHOI'O IIMKJIAa OY€Hb BaXKHOE MECTO 3aHUMAET SKCIEPUMEHT U
MMEHHO B TPOIECCe JKCIEPUMEHTa M OOCYXJCHHS €ro OpraHu3aluud U pPe3yJIbTaroB (OPMUPYIOTCA U
Pa3BUBAIOTCS MHTEPECHl yYEHUKA K JIaHHOMY IPEIMETY, TO B MaTeMaTHUKe SKBHUBAJIEHTOM JKCIEPUMEHTa
aBisieTcsl pemieHue 3agad. CoOCTBEHHO BECh Kypc MaTeMaTMKH MOKET OBITh MOCTPOEH M, KaK IpaBHIIO,
CTPOUTCS Ha PEUICHUU PA3IUYHBIX MO CTEIIEHU BaXKHOCTU U TPYIAHOCTH 3a]1a4.

ge.]'lb Kypca:

[TonroroBute yvammxcs k crade OI'D B COOTBETCTBHU C TPEOOBAHUSIMH, IPEIBSBISCMbIMH HOBBIMU
00pa3oBareIbHBIMU CTaHIAPTAMH.

3axauu Kypca:

obyuarowue: (popmuposanue nosHasamenvHuix u jocuveckux YVJi):

. dbopmupoBanue "0a3bl 3HaHUI" IO anredpe, reOMETPUH U PeaIbHON MaTeMaTHKE, MO3BOJISIOIIEH
OeCIPEnsITCTBEHHO OIMIEPUPOBATh MATEMATUIECKUM MaTepUaIOM BHE 3aBUCUMOCTH OT CITOCO0a IPOBEPKHU
3HaHUU. HayunTh mpaBUILHON UHTEPIPETAIIMH CIIOPHBIX (DOPMYIHPOBOK 3aJaHHUIA;

. Pa3BUThH HABBIKU PEIICHUS TECTOB;
. HAYYUTh MAaKCUMAIBHO YPPEKTUBHO pacHpe/IesIaTh BpEMsi, OTBSJICHHOE HA BBHITIOJHEHHEC 3a/IaHUS;
. MOJIFOTOBUTH K ycnemHou caade OI'D o maremaruke.

passusarowue: (hopmuposanue peaynsimuenvix YVJ):

® YMCHHE CTaBUTh NICPE coOou 0eJib — HeJienmojJaraHue, Kak IoCTaHOBKY y‘-IG6HOI>i 3aJa41u Ha OCHOBEC
COOTHCCCHUS TOT'O, UTO YK€ U3BECTHO U YCBOCHO YUaAIIUMCA, U TOTO, YTO CIIC HEU3BCCTHO,

. TUTAHUPOBATH CBOIO PabOTy - MJIAHUPOBAHUE — OINPE/IETICHHE MOCIeI0BAaTeIbHOCTH MMPOMEKYTOUHBIX
1eJel ¢ y4eTOM KOHEYHOT'O pe3yibTaTa; COCTAaBICHHUE IJIaHa U MOCIIEI0BATENbHOCTH AEUCTBUI;

. KOHTPOJb B popMe cianueHHs criocola JeHCcTBUS U ero pe3ynbTara ¢ 3aJJaHHBIM 3TaJIOHOM C LEJIbIO
OoOHapyKeHUsl OTKJIIOHEHUH U OTJIIMYUH OT 3TAJIOHA;

® OL€HKA - BBIJACIICHHUEC U OCO3HAHHNEC YHAIIUMCA TOT'O, UTO YK€ YCBOCHO U YTO CIIC IMOJJICKUT
YCBOCHHUIO, OCO3HAHUEC KaYCCTBA U YPOBHS YCBOCHUA.

gocnumamenvuovie: (popmuposarue KOMMYHUKAMUGHIX U tudHocmuwix YVJ]):

. dbopMHUpOBaTH YMEHHE CYIIATh U BCTYNATh B IUAJIOT;
. BOCIIUTHIBATh OTBETCTBEHHOCTh U AKKYPAaTHOCTH;
. y4acTBOBATh B KOJUIEKTUBHOM OOCYKIEHHUH, TIPU ITOM YUYUTHCS YMEHHUIO OCO3HAHHO M TIPOU3BOJIILHO

CTPOUTH pEeUYeBOE BhICKA3bIBAHUE B YCTHOM M MHCbMEHHOM QopMme;

° CMbICJIOOﬁpaElOBaHHe T. €. YCTAHOBJICHUIO YYAIIUMHCA CBA3U MCKAY LCIIBIO y‘IC6HOI>i JACATCIIBHOCTHU
H €€ MOTHUBOM, APYTMMH CIIOBAMH, MCKAY PE3YIbTaTOM-IIPOAYKTOM YUYCHMH, no6y>1<)1a}oan JACATCIIbHOCTD,
" TCM, paiy 4Y€TO OHA OCYHICCTBIISICTCA, CaMOOPIraHU3aIvsl.

Metoabl 4 GopMbLI 00VIEHMS.

Metonsl U GopMbl 00y4Y€HHUS ONpPENENSIOTCS TPeOOBaHUSAMHU OOYyYEHHS, C Y4YE€TOM HHIUBUAYAIbHBIX U
BO3PACTHBIX OCOOEHHOCTEH yualluxcs, pa3BUTHS U CaMOPA3BUTHUS JIMUYHOCTU. B CBSI3UW ¢ 3TUM OCHOBHBIE
MIPUOPHUTETHI METOJIMKH U3YYEHHUS Kypca:



. oOydeHue uepe3 OMbIT U COTPYIHUYECTBO;

. y4eT UHAUBHIyalbHBIX OCOOEHHOCTEH U MOTPEOHOCTEN ydaluxcs;

. MHTEPaKTUBHOCTh (paboTa B MaslbIX IpylNIax, poJeBble WMIPbl, TPEHUHIU, BHE 3aHATHH - METO[
IIPOEKTOB);

. JMYHOCTHO - JEeSTEIbHOCTHBIN U CYObEKT — CyOBEKTUBHBIHN 10o1x0/ (OoJbIliee BHUMAaHUE K JMYHOCTH

YUallerocs, a He LeJIAM YUYUTENsl, pABHOIPABHOE UX B3aMMOJAEHUCTBHE).

@opMbl OpraHM3anyy 3aHATHI — IMPAKTUKYMbI IO PCUHICHUIO 3a/1a4, 3a4CTHBIC pa6OTbI, JCKIIMH, 6€CCI[BI,
ACJIOBBIC UI'PEI.

Buabl 1eITeJIbHOCTH VYALIUXCS

- MOUCK UH(OPMAITNH, 3a/IaHUH B pecypcax HTEpHET, B MEYaTHBIX U3aHUSIX,
- peduiekcust cBoell yueOHOM 1eATeIbHOCTH TP U3YUYEHUHU Kypca,
- BBINIOJTHEHUE JIOMAILITHUX 3a/laHu / 10 BBIOOpY ydaiuxcs /.

[Ipennaraemelii Kypc sBJISI€TCS Pa3BUTHEM CHCTEMbI paHee MPUOOPETEHHBIX NMPOrPaMMHBIX 3HAHUi, €ro
LEeIb - CO3/aTh LICJIOCTHOE MPEACTABICHUE O TEME U 3HAYUTEIBHO PACIIMPUTh CIEKTP 3a]ad, MOCHIIBHBIX
JUIsl ydamuxcs. Bee cBolcTBa, BXOAAIINE B KypC, M UX JI0KA3aTeJIbCTBA HE BBI30OBYT TPYAHOCTH Y y4allUXCs,
T.K. HE coaepxkar TIpPOMO3JKUX BBIKIAJOK, a KaxI0e€ IMpeablayliee TOTOBUT mocienymouee. Ilpu
HAMpaBISIONIEH POJIM YYUTENsl IIKOJIBHUKA MOTYT CaMOCTOSITENIbHO CQOPMYIMpPOBAaTH HOBBIE JISI HUX
CBOMCTBAa W JaXke J0Ka3arb UX. Bce HOMKHO pacronararb K CaMOCTOSATEIBHOMY IIOMCKY U ITOBBIIIATH
MHTEpeC K M3ydeHHIo mpeamera. [IpencraBnss ydammmcss BO3MOXKHOCTb OCMBICIUTH CBOMCTBA M MX
JI0Ka3aTeNbCTBA, YUYUTEb PA3BUBACT F€OMETPUUECKYIO HHTYUIIHNIO, 0€3 KOTOPOIl HEMBICIMMO TBOPYECTBO.

Takum 06pa30M, IIporpamMma nNpuMeHuMa s pas3jiMiHbIX I'PYyIIl IIKOJBbHUKOB, B TOM YHCJIC, HC UMCIOIIUX
xopomeﬁ IIOAIOTOBKH. B stom ciIy4dac, y4uTCIb MOXCET CY3UTH Tpe6OBaHI/I$I U OpCAJIOKUTh B Ka4CCTBC
JOMAallIHUX SaHaHHﬁ CO3JaHHUEC TBOPUYCCKHX pa60T, npu 3TOM Yy I[CTGfI pa3BuUBACTCA HWHTYUTHBHO-
aCCOMaTUBHOC MBIIIJICHUEC, YTO HCCOMHCHHO, ITIOMOKET UM IIPU BBIITOJIHCHUN 3aﬂaHHﬁ oo,

OcHoBHast (yHKIMS y4yuTens B JaHHOM Kypce€ COCTOUT B «COIPOBOXIECHUM» Y4Yalllerocss B €ro
MIO3HABATEJIbHOM JEATEIIbHOCTH, KOPPEKLIMU paHee MOTydeHHbIX ydamumucs 3YH.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yyeOHOMY MiaHy pabouas mporpamma InpeaycMaTpuBaeT B 9 kimacce o0ydeHue B oobeme 34
yacoB (34 yueOHbIX Henenu). B maHHOM y4eOHOM rofy COTIacHO TOJ0BOTO KaJICHIApHOTO rpaduKa IIKOIbI
PeIyCMOTPEHO MpoBeeHne 34 4acos.



IIpenmeTHbIe pe3yJIbTAThI OCBOCHHS Y4eOHOI0 Kypca

HatvpaabHuble ynciaa. Ipoou. PanmonaibHbIe YACIA

BrIDYCKHUK HAVIUTCH:

. HOHUMAaTh 0COOCHHOCTH JIECTUYHON CHCTEMBI CUNCIICHHS;
. OIIEpUPOBATH MTOHATHSIMH, CBI3aHHBIMU C JIETMMOCTBIO HATYPAIbHBIX YHCEIT;
. BBIpa)KaTh YMCJIAa B SKBUBAJCHTHBIX (hopMmax, BbIOMpas HanOosee MOIXOAIIYI0 B 3aBUCHMOCTH OT

KOHKPETHOI CUTYyallUu;
. CPaBHMBATH U YIOPSAI0YUBATH PAllMOHATILHBIC YHCIIA;

® BBITIOJIHATE BBIYUCIICHUA C pallMOHAJIbHBIMU YHCIaMH, COYCTAasA YCTHBIC W NHCHbMCHHBIC HpI/IéMLI
BBI“IPICJ'ICHPIIZ, IMIPUMEHCHUEC KAJIBKYIIATOPA,

® HCIIOJIB30BaTh IMOHATHA W YMCHHS, CBA3AHHBLIC C IPONOPHHUOHAIBHOCTBIO BEJIIMYMWH, IIPOLCHTaAMU, B
X04€ peCHHUA MATCMATHYCCKUX 3ada4 MW 3aJad M3 CMCKHLBIX I[MPCAMCTOB, BBIIIOJIHATL HCECIOKHBIC
MNPAaKTHUYICCKUC paCLIéTBI.

BEIIVCKHUK MOJYYHUT BO3MOKHOCTH HAVUUTBLCS:

® IIO3HAKOMUTLCA C IMO3HMIIMOHHBIMU CUCTCMAaMH CUHCJICHUSA C OCHOBAHUAMHU, OTIIMYHBIMU OT 10,
° er'IY6I/ITB " Ppa3BUTb NPCACTABIICHUA O HATYPAJIbHbIX YUCIIAX U CBOMCTBaxX ACIIMMOCTH,
° HAYyYUThCA HUCIIOJIB30BATH HpI/IéMLI, palluOHAJIM3UPYIOIHUE BbBIYUCIICHUS, HpI/IO6peCTI/I ITPUBBIYKY

KOHTPOJIMPOBATh BBEIYUCIICHHS, BEIOMPAst MOAXOASAIINIA IJIsl CHTYaI[H CIIOCO0.

JleHcTBUTEJLHBIC YHCJIA

BBINYCKHUK HAYUUTCH:

° HCIIOJIb30BaTh HAYAJIbHBIC NPCACTABJICHUA O MHOKCCTBEC ZIGfICTBI/ITCJIBHBIX YHUCCII,
® ONCPpHUPOBATH MMOHATHEM KBAAPATHOT'O KOPHA, IIPUMCHATE €0 B BEIYUCIICHUAX.

BEIIYCKHUK MOJYYHT BO3MOKHOCTh HAVUUTHCS:

. pPa3BUTh IPEACTABIEHUE O YUCJIE W YHUCIOBBIX CUCTEMAaxX OT HATypaJbHBIX N0 ACHCTBUTEIBHBIX
YHUCEI; O POJIU BBIYHUCICHUN B IIPAKTHKE;

. pa3BUTh W YIIYyOUTHh 3HAHUS O NECATUYHON 3amUCH JIEWCTBUTEIBHBIX 4HUCEN (NMEpPUONUYECKUE U
HETIePUOIUYECKHE IpoOn).

H3mepenus, le/lﬁﬂl/[)l(eﬂl/lﬂ, OUNCHKH

BBINYCKHUK HAYUMTCS:

° HCIIOJIB30BATh B XOJI€ PCIICHUS 3a1a4 SJICMCHTAPHBIC ITPCACTABJICHN A, CBA3dHHBIC C HpI/I6J'II/I)KéHHI>IMI/I
3HAYCHUSAMMHA BCIINYUH.

BEIIYCKHUK MOJYYHT BO3MOKHOCTh HAVUYHUTHLCH

. MOHITh, YTO YHUCIIOBBIE JIaHHBIE, KOTOPHIE WCHONB3YIOTCA [UJISI XapaKTEPUCTUKH OOBEKTOB
OKPYXKAIOIIEro MHpPA, SBISIOTCS MPEUMYIIECTBEHHO NPUOMMKEHHBIMHU, YTO IO 3alUCH MPUOTMKEHHBIX
3HAYEHUM, COZepkKAIIUXCS B UH(DOPMAITMOHHBIX UCTOYHHKAX, MOXKHO CYIUTh O MOTPEITHOCTH MPUOTHKECHUS;

® IOHATH, YTO IMOrpCIIHOCTb PE3YyJIbTara BBIYHCIICHUN JOJIXKHA OBITE consMepuMa € MOrpeIrHOCTbIO
HCXOOHBIX JaHHBIX.

AJredopandyeckue BbIpaKeHU s

BBIHVCKHI/IK HAYIUTCH:

° ONCpUpPOBATL HNOHATUAMU «TOXIACCTBO», «TOXIACCTBCHHOC Hp606pa30BaHI/Ie», peuars 3aJa4u,



cozieprkaiiye OyKBeHHBIE JaHHbIE; paboTaTh ¢ GopMyIaMu;

. BBINOJIHATh IPE0Opa30BaHUs BBIPAXKEHUHM, COIEPXKALIMX CTEHNEHM C LENbIMM IIOKa3aTeNIIMU U
KBaJ[paTHbIC KOPHH;

. BBITIOJIHATh TOXJIECTBEHHBIE MNPEeOOpa3oBaHUsl PAIlMOHAIBHBIX BBIPAKEHUW HAa OCHOBE MPaBUII
JEHUCTBUN HAJl MHOTOWICHAMH U alreOpandecKuMu JpPOOsSMU;

® BBITTOJIHATH PA3JIOKCHUC MHOIOYICHOB HaA MHOXUTCIIN.

BEIIVCKHUK MOJYYHUT BO3MOKHOCTh HAVUUTBLCS:

. BBIIIOJIHSTH MHOTOILIATOBBIE PEOOPa3OBaHUsl PALMOHAIBHBIX BBIPKCHUN, MPUMEHSS HIMPOKHN
Habop M0COOOB U MPUEMOB,;

. MPUMEHSTh TOXJICCTBEHHBIE MPEOOPa30BaHUs I PEIICHUs 3a7ad U3 Pa3IUYHBIX Pa3lelioB Kypca
(Hampumep, AJIs HaXOXKACHUSI HanOOJIbIIET0/HAUMEHBIIIETO 3HAYEHUS BHIPAXKECHHUS).

YpaBHeHus

BLIIYCKHUK HAVIUTCA:

. peliaTh OCHOBHBIE BHJbl DPALMOHAIBHBIX YPaBHEHUH C OJHOM IEPEMEHHOH, CHCTEMBI IBYX
YPAaBHEHUH C ABYMs IIEPEMEHHBIMU;

° INOHUMATb YPAaBHCHUC KakK BEl)KHCfIHI}HO MAareMaTuiuCcCKyr0 MOIACJIb Jid OINHMCAaHHUA W H3YUYCHUA
paSHOO6paBHHX PCaJIbHBIX CHTyaHHﬁ, peuiarb TCKCTOBLIC 3ala4n anre6pqueCKHM MCTOOOM,

. NPUMEHSTH Tpa@uuecKue IPeACTaBICHUS U UCCICI0BAHUS YPAaBHEHHIA, UCCIICIOBAHHS M PELICHUS
CUCTEM YPaBHEHMH C IByMs IIEPEMEHHBIMHU.

BBINYCKHUK MOJYYUT BO3MOKHOCTh HAVYUThCS

. OBJIAJIETh CIHELUUAJIbHBIMU NPUEMAMM DEIICHHWS YPAaBHEHUH M CHCTEM YpPAaBHEHUH; YBEPEHHO
IPUMEHSATH anmnapar ypaBHEHHUH Ul peleHus pa3Ho0Opa3HbIX 3a/1au U3 MaTeMaTUKU, CMEXKHBIX IIPEIMETOB,
MIPaKTUKH;

. NPUMEHATh TpapuuecKue TPEACTABICHHs IS WCCICAOBAHWS ypaBHEHHWH, CHUCTEM YpaBHEHU,
coziepKalux OyKBeHHbIE KOA(PPHUIIMEHTHI.

HepaBeHncTBa

BLIIYCKHUK HAVIUTCA:

° MNOHUMAaTb U NPUMCHATHL TCPMUHOJIOTUIO U CHUMBOJIMKY, CBA3aHHBIC C OTHOIICHHEM HCPABCHCTBA,
CBOICTBA YHCIIOBEIX HCPaBCHCTB,

® peuarb JINHEHHBIC HCpaBCHCTBA C O)IHOfI nepeMeHHoﬁ U HUX CHCTECMbI, pClIaTb KBaJApPaTHLIC
HEpPAaBCHCTBA C OHOpOﬁ Ha Fpa(l)I/I‘{eCKI/Ie MPEACTABJICHU,

® MMPUMCHATH alIiapar HEPAaBCHCTB JJIA PCHICHUS 3a/1a4 U3 Pa3JIMYHBIX pa3aCiioB Kypca.

BBIHVCKHI/IK MNOJIVIHUT BO3ZMOKHOCTh HAVIUUTHLCH .

° paSHOO6p33HBIM HpI/IéMaM A0Ka3arciIbCTBA HEPABCHCTB; YBCPCHHO IMPUMCHATH arlliapaT HEPABCHCTB
AJId pCIICHUA p33H006p33HI)IX MaTeMaTUYCCKUX 3aJa4 U 3a1a4 U3 CMEKHBIX IMTPEAMETOB, IIPAKTUKHA;

. NPUMEHATHh TpaduvecKue NPEACTaBICHUS IS HCCIEJOBaHUS HEPABEHCTB, CHUCTEM HEPaBEHCTB,
coziepkaIux OyKBeHHbIE KO PHUIIUEHTHI.

OcHoBHbIe NOHATHSA. YncaoBble dyHKIMYT

BBIHVCKHI/IK HAYIUTCH:

. MOHMMAaTh M HCIONB30BaTh (DYHKIMOHANBHBIE TOHSATUS M SI3bIK (TEPMUHBI, CHMBOJIMYECKHE
0003HaYeHU);



. CTPOUTDH TpapUKH TEMEHTAPHBIX (PYHKIIMIA; UCCIEIOBATh CBOMCTBA YHUCIOBBIX (DYHKIMA HAa OCHOBE
U3yUYCHHMs TOBEJCHUS UX IPaUKOB;

. NOHMMaTh (YHKUIWIO KaK BAaKHEHIIYI0 MaTeMaTHYECKyI0 MOJENb Uil OIHMCAaHUS IPOLIECCOB MU
SBJICHUH OKPYXKAIOLIEro MHpa, NPUMEHATh (YHKUIMOHAIBHBIM S3bIK U ONMCAHUSA MU MCCIEJOBAaHUS
3aBUCUMOCTEH MeX1y (PU3NUYECKUMHU BETMIUHAMH.

BEIIVCKHUK MOJYYHUT BO3MOKHOCTh HAVUUTLCS

. MPOBOJIUTh HCCIIEOBAaHUS, CBSI3aHHBIE C M3YYCHHEM CBOMCTB (yHKUMN, B TOM 4YHCIE C
HCIIOJIb30BAaHMEM KOMIIBIOTEpA; HA OCHOBE TPa(HUKOB HM3YYCHHBIX (YHKUIUH CTPOUTH OoJiee CIOXKHBIC
rpaduky (KyCOUHO-3aJJaHHbIE, C «BBIKOJIOTBIMUY» TOYKAMU U T. I1.);

. UCIIONB30BaTh  (PYHKIHMOHANbHBIE MPEJICTaBICHUS M  CBOWcTBA (PyHKIUH Ui pelIeHHs
MaTeMaTHYeCKUX 3a/1ad U3 pa3IMyYHbIX Pa3/eoB Kypca.

Yuc10BbIE MOCIE10BATEILHOCTH

BEIIYCKHUK HAYYHTCH:

° IIOHHMMAaTh U UCITIOJb30BAaTh SA3BIK HOCHGHOB&TCHBHOCTCﬁ (TCpMI/IHI)I, CHUMBOJIMYCCKHUEC 0603Ha‘~ICHI/I$I);

. OPUMEHATH (POPMYIBI, CBSI3aHHBIE ¢ apU()METHUECKONH M TEOMETPUIECKO MPOrPEecCHeil, U armapar,
c(hOpMUPOBAHHBIN NPU U3YUYESHUH APYTUX PA3ENIOB Kypca, K PEIICHUIO 33/1a4, B TOM YUCIIEe C KOHTEKCTOM M3
peaJIbHOM KU3HH.

BBINYCKHUK MOJYYUT BO3MOKHOCTh HAVYUThCS

. peuars KOMOMHUPOBAaHHbBIE 33J]a4l C IPUMEHEHHEM (HOPMYIT N-TO WIEHA U CyMMBI IIEPBBIX N YJICHOB
apu(METHIECKON B TEOMETPHUECKOM MPOTPECCHH, IPUMEHSIS TIPU STOM aImapaTr ypaBHEHUH U HEPAaBEHCTB;

. IOHUMAaTh apU(PMETHUECKYI0 M TEOMETPUYECKYI0 IPOrpeccHro Kak (YHKLUHMH HaTypaJbHOIO
apryMeHTa; CBS3bIBATh aApU(PMETHUECKYIO MPOTPECCUI0 C JIMHEHHBIM POCTOM, T'€OMETPUYECKYI0 — C
HKCIIOHEHIIMATbHBIM POCTOM.

OnucarejabHasi CTATHCTHKA

BLIIYCKHUK HAVYUTCH:

® HCII0JIB30BaTh HpOCTGfIIHPIG CIIOCOOBI MMpEACTaBICHUA U aHaJIn3a CTATUCTHYCCKUX JTaHHBIX.

BBINYCKHUK MOJYYHT BO3MOKHOCTH NPHOOPECTH NMEPBOHAYAIBHBIA ONBIT OpraHu3aluu cOopa JaHHBIX
IIpU TIPOBEJIEHUH OIpOoca OOLIECTBEHHOTO MHEHUS, OCYLIECTBIATh MX aHAJIN3, MPEICTaBIATh Pe3yIbTaThl
orpoca B BHJIE TaOJIUIIbl, 1UATPaMMBI.

CavyaiiHble COOLITHS 1 BePOATHOCTD

BBIHVCKHI/IK HAYYIUTCA HAXOAUTH OTHOCUTCIBHYIO 4aCTOTY U BEPOATHOCTD CHy‘I&fIHOFO COOBITHSL.

BBIHVCKHI/IK IMOJYYUT BO3MOKHOCTD HDHOﬁDeCTI/I OIIBIT ITPOBCACHUA CJ'IyLIaI\/’IHBIX OKCIICPUMCHTOB, B TOM
YHUCJIC C MOMOIIBIO KOMIIBIOTECPHOI'O MOACIINPOBAHUS, HHTCPIIPECTAINU UX PC3YIIbTATOB.

KomOuHaTopuka

BBIHVCKHI/IK HAYYMUTCHA PCIIaTh KOM6I/IHaTOpHI)Ie 3aJa4i Ha HaXO0XJICHUEC YHuCiia 0O0BEKTOB WJIH KOM6I/IHaHPlﬁ.

BbINYCKHUK MOJYYUT _ BO3MOKHOCTh __HAVYMTBLCS HEKOTOPBIM  CHEUUAJIBHBIM  IpUEMAM  PEIICHUs
KOMOHMHATOPHBIX 3a71a4.

Harngnnasg reomerpus

BEIIYCKHUK HAYYHTCS:

. pacno3HaBaTb Ha YEpPTEXKAX, PUCYHKAX, MOACIAX U B OKPYXKAIOLIEM MHUpPE IUIOCKHE U
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPHI;

. pacrio3HaBaTh pa3BEPTKU KyOa, NPSMOYTOJIBHOTO Mapajuiesenunena, NpaBUIbHON MUPaMUIbI,



LWIMHAPA U KOHYCA;

. CTPOUTH Pa3BEPTKH KyOa U MPSIMOYTOJILHOTO MapayjieenuIe/a;

. OIPECISITh M0 JIMHEHHBIM pa3MepaM pa3BEPTKH (GHUTyphl JIMHEHHBIC pa3Mepbl caMoil (GUIYphI H
Ha000pOT;

. BBIYHCIIATH 00BEM PSAMOYTOIBHOTO HapalIeIenuIea.

BEIIYCKHUK MOJYYHT BO3MOKHOCTH HAVUHTHLCS:

® HAYYUTHCSA BBIYUCIIATH 00BEMBI MMPOCTPAaHCTBCHHBIX TCOMCTPUYCCKUX (1)I/II‘yp, COCTABJICHHBIX M3
IMPAMOYT'OJIBHBIX ITAapaJlJICJICIIUIICI0B;

. yrI1yOUTh U pa3BUTh NMPEACTABICHUS O MPOCTPAHCTBEHHBIX FEOMETPUUYECKUX PUTYpaX;
. HAYYUTHCS IPUMEHSTD MMOHATHE PA3BEPTKHU VISl BBIMIOTHEHUS TPAKTUUYECKUX PACUETOB.

I'eomeTpuyeckne purypbl

BEIIYCKHUK HAYYHTCH:

. MI0JIb30BAThCSI SI3BIKOM T€OMETPUU JUIsi OTIMCAHUs TPEJAMETOB OKPYKAIOIIET0 MUPa U UX B3aMMHOTO
PacHOIOKCHNUS;

. pacno3HaBaTh W H300pakaTb Ha 4YepTeXkax U pPHCYHKax TeoMeTpudeckue GUrypsl u HX
KOH(UTypaIum;

. HAXOJIUTh 3HAUEHUS JUIMH JUHEHHBIX 3JIEMEHTOB (PUTYP U UX OTHOLIEHMS, [PAyCHYIO MEPY YIJIOB OT
0° mo 180°, mpumeHsisi ompeaeNneHns, CBOMCTBa U MPU3HAKK (PUTYp M UX DJIEMEHTOB, OTHOIICHHUS (GUTYD
(paBeHCTBO, ITO00KE, CUMMETPHUH, IOBOPOT, NapaJlICJIbHbIN IEPEHOC);

. OIIEpPUPOBaTh C HAYaJIbHBIMHU MOHATHAMU TPUTOHOMETPUU U BBIIIOJIHATH 3JIEMEHTapHBIE Ollepanuu
Ha/1 QYHKIUSMU YIJIOB;

. pemarh 3aa4M Ha JI0Ka3aTelbCTBO, OMUPAsACh HA U3YUYEHHBIC CBOMCTBA (DUTYP M OTHOIICHUH MEXITY
HUMU 1 IPUMEHSS U3yUEHHBIE METOABI 1I0KA3aTENbCTB;

® peliatb HCECIOXKHBIC 3ada4d Ha IMMOCTPOCHHUEC, MNPUMCHAA OCHOBHBIC aJITOPUTMBI ITOCTPOCHUA C
IIOMOIIBIO UPKYIIA U HHHCP’IKH;

° pemarb HpOCTCfII.HHG IUIAaHUMETPHUICCKHUE 3a1a4U B IIPOCTPAHCTBE.

BBIHVCKHI/IK IMMOJYYUT BOSMOKHOCTHh HAVUUTLHCH .

® OBJIaACTh MCTOJAaMHM PCHICHUA 3aJa4 Ha BBIYUCIICHHUA W OO0KA3aTCJIbCTBA: MECTOAOM OT MPOTHBHOTIO,
METOAOM HO,Z[O6I/I$I, MCTOOOM nepe60pa BApHUAHTOB U METOAOM I'€OMCTPHUICCKHUX MCCT TOYCK;

. IpUOOpPECTH ONBIT NPUMEHEHUs anredOpanyeckoro M TPUTOHOMETPUYECKOrO ammapara U ujei
JBIKEHUS [IPU PELLICHUH FEOMETPUYECKUX 3a/1a4;

° OBJIaJICTDH TpaILI/II_[I/IOHHOﬁ cxeMmoi pelICHUs 3a/la4 Ha MMOCTPOCHUC C TOMOIIBIO LMUPKYIIA U JIMHENKU:
AHAJIN3, IOCTPOCHHUE, JO0KA3aTCJIIbCTBO U UCCIICAOBAHUC,

. HAay4YUThCS PEIIaTh 33Jladyd Ha MOCTPOCHHE METOAOM T'€OMETPHUUYECKOrO0 MeCTa TOYEK M METOIOM
o00us;

. PUOOPECTH OMBIT UCCIEAOBAHNS CBONCTB IUIAHUMETPUUECKUX (PUTYp C TTOMOIIBIO KOMIBIOTEPHBIX
Iporpamm;

. MpUOOpECTH OMBIT BBHIMOJIHEHUS] MPOEKTOB Mo TemaMm «l'eomerpuueckue npeoOpazoBaHUs Ha
iockocTuy, «IlocTtpoenne oTpe3koB Mo Gpopmyse».

HN3MmepeHne reoMeTpuIeCKUX BEJIMYHH

BBIHVCKHI/IK HAYIUTCH:




. MCII0JIb30BaTh CBOMCTBA M3MEPEHUs JUIMH, IUIOIA/Ied U YIJIOB MPHU PELICHUU 33/1a4 Ha HAXOXKIEHUE
JUTMHBI OTPE3Ka, IJTUHBI OKPY>KHOCTH, JUTMHBI IyTU OKPY>KHOCTH, TPalyCHON MephI yIvia;

. BBIYNCIIATH IUIOLAAN TPEYTOJIBHUKOB, NPAMOYTOJbHUKOB, I1apajuIeIOrPaMMOB, Tpaneuui, Kpyros u
CEKTOPOB;

. BBIYHCIIATH JJIMHY OKPYKHOCTH, JUIMHY JyTU OKPYKHOCTH;

. BBIYUCIIATh JJIMHBI JIMHEHHBIX D3JEMEHTOB (Uryp W HMX yIVIbl, HCHONB3YS (QOPMYJIBl JUIMHBI

OKPY>KHOCTH U JUIMHBI IYTU OKPY>KHOCTH, (POPMYIIBI IO Guryp;

. penIaTh 3a7a4n Ha JI0Ka3aTelIbCTBO C MCIOIb30BaHUEM (hOpMyI UIMHBI OKPYKHOCTH U JUIMHBI TyT'H
OKPYXHOCTH, (hopMyI TuIoImaaen puryp;

. peniaTh MpaKTHYECKHe 3a/a4d, CBA3aHHBIC C HAXOXKICHHEM I€OMETPUYECKHX BEIMYUH (HCIOIb3YS
pU HEOOXOIMMOCTH CIIPABOYHUKU M TEXHUYECKHE CPEICTBA).

BEIIYVCKHUK MOJYYHT BO3MOKHOCTh HAVUUTBLCS:

. BBIUUCIATh IUIOIIAAU  (UIYp, COCTaBJIEHHBIX U3 JBYX WM Oojee NPSIMOYroJIbHHUKOB,
napajulesIorpaMMOB, TPEYTOJIbHUKOB, Kpyra U CEKTOPa;

. BBIYMCIIATh  IUIOIAAM  MHOTOYTOJIBHUKOB,  WCIOJb3ysl  OTHOLICHUS  PAaBHOBEIUMKOCTH U
PaBHOCOCTABIIEHHOCTH;
. IPUMEHSTh aldreOpandeckKuil U TPUTOHOMETPUYECKUN amnmapar W HJAEU JABMXKEHUS NpU PELICHUU

3aJa4 Ha BRIYMCJICHUE ILIOIaAeH MHOT'OYT'OJIbHUKOB.

KoopauHarbl

BLIIYCKHUK HAVIUTCA:

. BBIYMCIIATh JUIMHY OTpe3Ka IO KOOPAMHATAM €ro KOHIIOB; BBIYMCIIATH KOOPAHMHATHI CEPEIMHBI
OTpe3Ka;
. HCIIOJIB30BaTh KOOPAMHATHBIM METOJ JUIsl U3YUYEHHs CBOWCTB NPAMBIX U OKPY>KHOCTEM.

BBIHVCKHI/IK IMOJYYUT BOSMOKHOCTHh HAVUUTLHLCH:

° OBJIaZICTb KOOPAWHATHBIM MCTOAOM PCHICHUA 3a/1a4 Ha BBIYHUCIICHUA U TOKA3aTCIIbCTBA,

. npuoOpecTd OMBIT MCIOIb30BAHUS KOMIBIOTEPHBIX IMPOrpaMM JJsl aHajdu3a YacTHBIX CIy4aeB
B3aUMHOTI'0 PACIIOJIOKEHUS OKPYKHOCTEN U IPSIMBIX;

° HpI/IO6peCTI/I OIIBIT BBIIIOJIHCHUA IIPOCKTOB Ha TEMY «HpI/IMeHeHI/IC KOOpAWHATHOI'0 METOHa IIpU
PEIICHUHN 3aJa4 Ha BbIYUCIICHUA U JOKA3aTCIbCTBA).

COILEPKAHUE ITPOI'PAMMBI JIEKTUBHOI'O KYPCA

Apudmertuka
Hamypanvnoie uucna. Cmenensb ¢ HAmMypaibHbIM NOKA3AMENEM.
Pammonansubie yucina. Moayns (abcomoTHas BenuynHa) yucia. CpaBHEHHE palluOHAIBHBIX
gyucen. Apudmerndeckue IEHCTBUS C panuoOHAIBHBIMH unciaMd. CTENeHb C IENIbIM
MOKa3aTeJIeM.
UucnoBbie BBIpaXKEHHUS, IOPSAAOK JCHCTBUM B HHX, HMCIOJIBb30BaHHE CKOOOK. 3aKOHBI
apu(MEeTHIECKUX EUCTBUMN: TEPEeMECTUTEIbHBIN, COUETATEIbHBIN, pacpeACIUTEIHHBIN.
HeiictButesabHbie unciaa. KBaaparnblii kopeHb u3 4uciaa. KopeHb TpeTheill CTENEHH.
llouamue o kopne n-oiu cmenenu u3 4ucia.
JleWicTBUTEIbHBIE  YHClIa Kak  OECKOHEUHble  JecsATUYHble  Japoou. CpaBHEHHUE
NEeUCTBUTEIBHBIX YHCell, apumeTndeckue JeHCTBUS HAJl HUMH.



Drarbl pa3BUTHA NPEACTABICHUI O YUCIIE.

W3mepenusi, nmpuOImKeHus, OLEHKH. Pa3mepbl OOBEKTOB OKpY)Karollero Hac mupa (oT
AIIEMEHTAPHBIX YacTUll 10 BcelleHHOi), MIUTEeNbHOCTh MPOIECCOB B OKPYXKAIOIIEM HAc
MHUpe.

[IpencraBienue 3aBUCUMOCTH MEXKy BETMYMHAMU B BUJIE (DOPMYIL.

BriienieHre MHOKUTENS — CTEIIEHU IECATH B 3aIIMCH YKCIIA.

Anre0pa

AnreOpandeckne apoOu. ApudmeTndeckrne omnepanud Haj anreOpandecKuMHu JIPOOsSMHU.
bykBeHHbIE BBIpaKE€HUSI (BBIPAXKECHHSI C MEPEMEHHbIMHU). YHcnoBoe 3HayeHHe OyKBEHHOI'O
BbIpaXeHUs. JlomycThMble 3HAY€HUsT MEPEMEHHBIX, BXOIIIMX B alreOpanyeckue
BeIpaxkeHUs. [loicTaHOBKA BBIpRXKEHHUH BMECTO IE€PEMEHHBIX. PaBEHCTBO OyKBEHHBIX
BbIpakeHUI. ToX1EeCTBO, 10KA3aTENbCTBO TOXKIECTB. [[peobpazoBaHus BeIpaKeHUH.
CpoiicTBa creneHed ¢ uenbIM nokazareneM. MHorounensl. CiiokeHue, BBIYUTAHUE,
YMHOXXEHHUE MHOIO4JICHOB. POpMyJbl COKPAILIEHHOIO YMHOXEHUS: KBagpar CyMMBI U
KBaJIpaT pa3HOCTH, KyO cyMMbl U KyO pasHoctu. Dopmyna pa3HOCTU KBaJpaToB, (popmyina
CYMMBI KyOOB U pa3HOCTH KyOoB. PaznoxeHne MHOrowieHa Ha MHOUTenu. KBajgpaTHbIN
TpexwieH. BeinesieHue IOIHOTO KBajpara B KBaJAparHOM TpexwieHe. Teopema Buera.
Paznoxxenne kBagparHOTO TpPEXWICHA HA JIMHEWHBIE MHOXHWTENIH. MHOTOYJIEHBI C OJIHOU
nepeMeHHol. CteneHp MHOroueHa. KopeHb MHOTOWIEHA.

Anrebpandeckas 1poos. Cokpatienue apooeit. JleicTBus ¢ anreOpanyecKuMu IpoOsMHu.
PannonanbHbie BhIpaXeHUs U UX MpeoOpa3zoBaHud. CBOMCTBA KBaJPATHBIX KOPHEW U UX
IIPUMEHEHUE B BBIUYNCIICHUSX.

YpaBHeHMs U HEPABEHCTBA. YPABHEHHE C OAHOU nepeMeHHOM. KopeHb ypaBHEHUS.
JIuneiinoe ypaBHeHue. KBanparHoe ypaBHeHHe: (popMylia KOpHEN KBaJpaTHOTO ypaBHEHUS,
Pemenue panroHanpHbIX ypaBHeHUH. [IpuMepbl pemenus ypaBHEHUH BBICIIAX CTENIEHEH;
METO/IbI 3aMEHBI IEPEMEHHOM, PA3JIOKEHHUSI HA MHOXKUTENH.

VYpaBHEHUE ¢ ABYMs IEPEMEHHBIMU; PEIICHNE YPAaBHEHHUS C ABYMs nepeMeHHbIMU. Crcrema
ypaBHEHMI; pemieHue cucrembl. CucremMa [JByX JIMHEHMHBIX YpPaBHEHUH C JABYMS
NEPEMEHHBIMH; pEIICHHE MOACTAHOBKOM M aireOpaudyeckuM CIOXKEHHEM. YpPaBHEHUE C
HECKOJBKUMHU TNEepeMEHHBIMU. [Ipumepsl pemieHus HeIMHEWHBIX cucTeM. [Ipumepsl
pelIeHns YpaBHEHUH B LIEJIBIX YHCIIAX.

HepaBenctBo ¢ onmHoi mnepeMeHHOW. PemeHne HepaBeHCTBA. JIMHEMHBIE HEPABEHCTBA C
OJTHOM MepeMeHHON U ux cuctembl. KBagparHble HepaBeHCTBA. [Ipumepsl peuienusi OpooHO-
JIUHEUHbIX HEPABEHCMS.

YucrioBble HEpaBEHCTBA U HMX CBOWCTBA. /[oxazamenbCmeo YUCIO08bIX U aneedpauieckux
HepaseHCcms.

YucsoBble mnocienoBareJbHocTH. [loHsTHE TOCHemoBaTenbHOCTH. ApudmeTndeckas u
reoMeTpudeckas mnporpeccud. QDopmyiasl  00miero  uieHa — apuMETHUYECKOW U
T€OMETPUYECKOM TMPOTPECCUi, CYMMBI TEPBBIX HECKOJIBKUX YJICHOB apu(MeTHdecKod u
F€OMETPUYECKOM ITPOTPECCHI.

Yucaosble gyuknun. [lonstue ¢ynkmuu. OOnacts ompenenenus ¢GyHkiuud. CrocoOb!
3amanus Qyakuuu. ['paduk QyHKkmum, Bo3pactanue u yObiBaHUE (PyHKIMH, HAaUOOJbIIEE U
HaUMEHbIIIee 3HaYeHUsT (QYHKIMH, HYTH (QYHKIIHH, TPOMEXKYTKH 3HAKOMIOCTOSIHCTBA. UTeHMe
rpa@uKoB QPyHKIIMIMA.

OyHKIMM, OMUCHIBAIOIINE TMPSMYI0 U OOpaTHYIO MPOMOPIHUOHAIBHYIO 3aBHCHUMOCTH, HX
rpaduku. JluneitHas ¢yHkuus, ee Tpaduk, T€OMETPUUECKUH CMBICI KOI(PPUIUEHTOB.



['unepbona. Keaapatuunas ¢ynkuus, ee rpaduk, mapabona. KoopauHaTtbl BepIIMHBI
napabonbl, ock cummerpun. Cmenennvie QyHKyuu ¢ HAMYPAIbHbIM NOKA3AMeENeM, UX
epaguku. Tpaduku QyHKUMNA: KOpEHb KBaJApaTHBIN, KOPEHb KyOMYECKUH, MOMIYIb.
HcnonpzoBanue rpa@ukoB (HYHKIIUH 7151 pEIICHUS YPAaBHEHUN U CHCTEM.

[Tpumepsl rpaguuecKkux 3aBUCUMOCTEH, OTPaKAIOIIMX peajibHBbIE IPOLECCHl: KojeOaHue,
MIOKA3aTeJIbHBIA POCT; YUCI08blE PYHKYUU, ONUCHIBATOUjUE IMU NPOYECCh.

[TapannenbHplil nepeHOC IpapUKOB BAOJIb OCEH KOOPAUHAT U CUMMEMPUs OMHOCUMENbHO
ocell.

Koopaunarel. M300pakeHre 4ducen TOYKAaMU KOOPJAWHATHOW TMpsMoi. ['eomeTrpudeckuit
CMBICTT MOAyAs uyuciaa. YUucaoBble NPOMEKYTKH: HHTEpPBaJ, OTPE30K, Jayd. Dopmyna
PAcCmosHUs MeNCOY MOYKAMU KOOPOUHAMHOU NPIAMOLL.

JlekapTOBbl KOOpDAMHATHI HAa IUIOCKOCTH; KOOPAWHATHI TOYKH. KoopawHaTel cepenrHbl
orpe3ka. DPopMylia pacCTOSHUSA MEXAY IBYMsSI TOYKAMH IUIOCKOCTH. YPaBHEHHE MPSMOU,
yoIoBoM KOO PUITMEHT TpsSMOHM, YCIOBHE TMAapaUIeTbHOCTH TPSMBIX. YpaBHEHHE
OKPY>KHOCTH C LICHTPOM B Hayaje KOOPJAUHAT U 8 11000U 3a0aHHOU MOUKe.

I'paduueckas unTeprpeTalus ypaBHEHUI ¢ ABYMs IEPEMEHHBIMU U UX CUCTEM, HEPABEHCTB
C IByMSI IEPEMEHHBIMU U UX CUCTEM.

I'eomerpus
HavanbHble IOHATHS U TeOPeMbl FTeOMETPHU.

Bo3HUKHOBEHHE I€OMETPUU U3 NPAKTUKH.

['eomeTpuueckue purypsl u Tena. PaBeHCTBO B FeOMETPHUH.

Touka, npsiMast ¥ MJIOCKOCTb.

[ToHATHE O TEOMETPUYECKOM MECTE TOYEK.

Paccrosinue. Otpesok, ayd. Jlomanas.

VYron. [psamon yron. OcTpele U Tynble YIIbl. BepTUkaabHbIE U CMEXHBIE YIIIBIL. buccekTpuca
yIjia ¥ €€ CBOMCTBA.

[TapannensHble M nepecekarommecs npsaMble. [lepneHauKyasspHOCTh NPSIMBIX. T€opeMbl 0
[MapajuleIbHOCTA W NEPIEHAUKYISIPHOCTH  IpsAMbIX.  CBOWCTBO  CEPEIMHHOIO
MEPIIEHAUKYISpa K OTpe3Ky. lleprnieHauKkymsip u HakJIOHHasg K IpsAMOU. MHOroyrojib HUKH.
OKpy>XKHOCTb U KpYT.

TpeyroabHuk. [IpsMoyronsHbIe, OCTPOYTOJIbHBIE, U TYIOYTIOJIbHBIE TPEYTOJIBHUKH. BricoTa,
MeauaHa, OUCCeKTpHca, CpEaHss JIMHUS TpeyrojibHUKa. PaBHOOEIpEHHBIC U PABHOCTOPOHHHE
TPEYTOJIbHUKH; CBOMCTBA U MPU3HAKU PAaBHOOEAPEHHOTO TPEYTOJIbHUKA.

[Ipu3Haku paBeHcTBa TpeyroidbHHKOB. HepaBeHcTBo TpeyroinbHuka. CymMma  yIjioB
TpeyrojibHUKa. BHenIHue yribl TPEyroJbHHUKA. 3aBUCUMOCTh MEXIY BEIMYMHAM CTOPOH U
YIJIOB TPEYTOJIbHHUKA.

Teopema @aneca. [lonobue TpeyronbHUKOB; Ko3pduiueHT nonoodus. [lpuznaku nomoOus
TPEYTOJILHUKOB.

Teopema Iludaropa. IIpu3zHaku paBeHCTBa MPSMOYTOJIBHBIX TPEYroJbHUKOB. CHHYC,
KOCHHYC, TAHT€HC, KOTAHT€HC OCTPOr0 yIia MPSIMOYTOJIbHOTO TPEYroidbHUKA U YIIIoB OT (°
1o 180°; npuBeaeHue K OCTpoMy yriry. PenieHre npsiMoyroiabHbIX TPEYTOJIbHUKOB. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. (DOpMysbl, CBI3BIBAIOIIME CUHYC, KOCHHYC, TaHIECHC,
KOTaHI'€HC OJHOIO M TOTO K€ ymia. Teopema KOCHHYCOB M T€OpeMa CHHYCOB; IIPUMEPBI UX
IIPUMEHEHUS JUIsl BBIYMCIIEHUS SJIEMEHTOB TPEYTOJIbHUKA.



3ameuarenbHbIe TOYKH TPEYTOJIbHHUKA: TOUKH MEPECEUCHUs CEPEIUHHBIX MEePICHIUKYIISIPOB,
OMCCEKTPHUC, METUaH.

YerpipexyroabHuk. llapamrenorpamm, ero cBoucTBa W Ipu3HAKU. [IpAMOYrosbHUK,
KBaJpar, poMO, HX CBOWCTBA W TMpHU3HAKHU. Tpameuus, CpeAHssl JUHHUS Tpareluu;
paBHOOEIpEeHHAas! TpaleLysl.

Muoroyroibauku.  Beinykineie  mMHOroyronbHukM.  CymMma  yIIOB  BBIMYKJIOTO
MHOTOYTOJIbHMKA.  BrucaHHble ¥ ONMCaHHbIE  MHOTOYrOJdbHUKH.  [IpaBuibHBIC
MHOTOYTOJIbHUKH.

OxkpyxHocts U Kpyr. llentp, panuyc, aumamerp. Jlyra, xopaa. CekTop, CErMeHT.
LleHTpanbHBIA, BINMCAHHBINA YroJI; BeJIMYMHA BIHCAHHOTO yria. B3zanMmHOe pacnonoxeHue
NpSAMOMl U OKPYKHOCTH, 08yx oxkpyxcnocmeu. KacarenpbHas M ceKyllas K OKpPYKHOCTH,
PAaBEHCTBO KacaTelIbHbIX, IIPOBEJEHHBIX M3 OAHOW TOUKU. Mempuueckue coOOmHOUleHUs
OKDYHCHOCU: CEOUCMBA CEKYUIUX, KACAMETbHBIX, XOPO.

OKpyXKHOCTb, BOMCAHHAsI B TPEYTOJIBHUK, U OKPYXKHOCTb, ONIMCAHHAsA OKOJIO TPEYTOJbHHUKA.
BnucanHbele M ONMCAHHBIE YETBIPEXYTOJIBHUKHU. Bnucannvle u OnucamHvleé OKPYICHOCMU
NpasunbHO20 MHO20Y20JIbHUKA.

HN3mepenne reomerpuvyecKkux BeJM4YMH. JimHa otpeska. JliMHA JOMaHOW, NEPUMETP
MHOT'OYTOJIbHUKA.

PaccrosHue ot Touku 10 npsMou. PaccrosHue mexay napajuielbHbIMU IpsAMbIMU. JliMHA
OKPYKHOCTH, YUCJIO TT; JUIMHA Ayru. BenmnuuHa ymia. I'pagycHas mepa ynia, COOTBETCTBUE
MEXAYy BEJITMYMHOW YIJIa U JUIMHON AYTH OKPY>KHOCTH.

[Tonsartue o mmomaau miockux ¢uryp. PaBHOCOCTaBICHHBIE U paBHOBEIUKHUE (DUTYPHI.

[Inomanes npsmoyroiapHuka. I[lnomans mnapamienorpaMma, TpPEYyTroJibHHKA M Tparnenuu
(ocHoBHbIE (opmynbl). POpMySbl, BBIpAXAIOLIUE IJIOMIAAb TPEYrOJIbHUKA: YEpe3 JIBE
CTOPOHBI U YIOJI MEXKIYy HHUMH, uepe3 nepumemp u paouyc 6NUCAHHOU OKPYHCHOCHIU,
@opmyna I'epona. [lnowaoe uemvipexyzonvruxa. Ilnomans Kkpyra u rmiomnaib CEKTopa.
CBs13b MEXY IUIOMIAASIMHU IMOAOOHBIX (UTYP.

J1eMeHTbI JIOTUKH, KOMﬁI/IHaTOPI/IKI/I, CTATUCTHKU U TCOPHUH BGpOﬂTHOCTeﬁ

Joka3zarenbcTBo. OrnpeneneHus, J10Ka3aTeabCTBA, AKCUOMBI U TEOPEMBI; CIIEICTBUS.
Heobxooumvle u oocmamounvle ycnosus. Kontpnpumep. [[okazareiabCTBO OT MPOTUBHOTO.
[Ipsimast 1 oOpaTHast TEOPEMBI.

llonamue 06 axcuomamuke U aKCUOMAMUYECKOM NOCMpOeHuu 2eomempuu. Ilamoii
nocmynam J6Kauda u e20 UCMopus.

MHoxecTBa M KOMOMHATOPUKA. MHoocecmeo. Dnemenm MHOHMCECmEa, NOOMHOMCECEO.
ObveduneHnue u nepeceuerue MHoxcecms. /{uazpammul Jinepa.
[Ipumepsl penieHns KOMOMHATOPHBIX 3a]1a4: epedop BApUAHTOB, IPABUIIO YMHOKECHHUS.

CrarucTtuueckue aaHHble. [IpencraBieHue 1aHHBIX B BUJE TaOUIl, AUArpamMm, rpaduKoB.
Cpennue pesynbraroB usMepeHuil. [loHsiTHE O CTaTUCTUYECKOM BBIBOJAE HA OCHOBE
BBIOOPKH.

[TonsiTHE M IPUMEPHI CITYIAHBIX COOBITHIA.

BepositHocTh. HacToTa cOOBITHS, BEpOSTHOCTh. PaBHOBO3MOKHBIE COOBITHS U IOACYET MX
BepoATHOCTHU. [IpencraBieHne 0 reOMETPUUECKON BEPOSATHOCTH.



TemaTnyeckoe NJIAHUPOBAHUE

KoJu-Bo
Homep Coneprxxanue y4eOHOro MmarepuaJia
4acoB
ypoka
I. BBenenue B Kypc. H H
! 3HAKOMCTBO C KOAM(HUKATOPOM, crienupukaropoM u aemoBepcueit OI'D-
2024 rona.
Anrebpanueckue BbIPaXKEHUs U MX IPe0Opa3oBaHUS | 6 |
2 OObIKHOBEHHBIE U AecsITHUUHbIe qpoou. CTaHIapTHBIN BUT YKCIa 1
AnreOpandeckue IpoOU U UX MpeoOpa3oBaHMS. 1
4 Crenenu ¢ 1eibIM oKa3aTejaeM U UX CBOMCTBA 1
5 ApudmeTrueckuil KBaJpaTHbII KOPEHb U €ro CBONCTBA 1
6 Belpaxxenne mnepeMeHHOU u3  Qopmynsl. Haxoxnenwe 3HaueHHN !
MIEPEMEHHOM.
7 CpaBHeHHE BETUYHH
I [ 5 |
8 Urenue rpaduKoB U [uarpamMmm peajbHbIX 3aBUCUMOCTEH.
9 « CuuThIBaHUEY» CBOMCTB (DYHKIIHI 10 ee rpaduky. AHamm3 rpadukos. 1
10 @OyHKIUM, X CBOWCTBA U rpaduku (JIMHEHHas1, KBapaTHIHasi, 0OpaTHO - !
IIPOIOPLIMOHAJIbHAS ).
1 [Toctpoenue Oomnee CHOXKHBIX TpaduKOB (KyCOUHO - 3aJaHHbIE, C {
«BBIOMTBHIMUY» TOYKAMU U T.11.)
1 [Toctpoenue rpadukoB ¢GyHKIMI U OTBETHl HAa BOMPOCHI, CBSI3AHHBIE C

UCCIIEIOBAaHUEM JTHUX (YHKIIUH.

YpaBHeHuUs1, HE

ABEHCTBA U UX CHUCTEMBI. | 4 |

13

Crioco0b! pelieHus pa3IMyHbIX YpaBHEHUN

PasnuuHble METOABI PELICHHS] CUCTEM YPAaBHEHUM C ByMs IIEPEMEHHBIMU

14
(croco0 ciioxkeHus1, Coco0 MOJICTAHOBKH ).

15 Pelenne MTMHENHBIX HEPABEHCTB C OJHON NIEPEMEHHON U UX CUCTEM

16 Merton wuHTepBanoB. OO6nacTe onpeneneHus BblpakeHHs. PereHue {
KBaJIPaTHBIX HEPABEHCTB

Koopaunarel Ha IpAMOi M IJIOCKOCTH . | 2 ]
17 UYucna Ha KOOPAUHATHON MIPSIMOH .
18 I'padmuecknii cmbicn  KOI(D(GUIMEHTOB [UId ypaBHEHMH NpAMOM U

mapadoJIbI.

VI. I'eomerpus.

[ 7 |

OcHOBHbIE IOHATHUSA U YTBEPKIEHUS TeoMeTpuu. BriGop BepHbIX

19 YTBEPKJICHUN. Boruncnenue aiuH.
Brruncnenue ymoB. TpeyrobHUK, YETBIPEXYTOJIBHUK, OKPYKHOCTb.
Brruncnenne mnomaneit. [Ipsmoyroneauk. [Tapanmenorpamm.

21 Tpeyronpnuk. Tpanenus.




2 Boruucnenue miomaaeit. OKpy>KHOCTb U KPYT. 1
[Tnomanu duryp Ha cetke. [Inomanu Guryp, 3aJaHHBIX ~ KOOpAMHATAMU
1
Tpuronomerpus
Bexrops! Ha mutockoctu. IIpuknagHslie 3a1a4u reOMETPUH. 1
v | |
Pemenue 3anau ¢ npumMeHeHueM (GopMyIibl 11-ro 4jaeHa U CyMMbI IT-IIEPBbIX
IIPOrPECCHH.
[Ipumenenue ammapara ypaBHEHMM M HEPABEHCTB K PEIICHHUIO 3a7ad Ha
nporpeccun
v 1
CrartucTuka 1 Teopusl BEpOSTHOCTEN
Penrenne TeKCTOBBIX 32124
Pemienue 3a1au Ha COBMECTHYIO padoTy.
Pemenne 3ama4 Ha 1BUKEHUE. 1
Pemenue 3a1a4 Ha POLIEHTHI 1
Pemenne 3aa4 Ha cMecH M CILTaBbI 1
INPOI'PAMMHO-METOANUYECKOE OBECIIEYEHUE
1. «Maremaruka. 8-9 kiacchl: COOPHHK 3JIEKTUBHBIX KypcoB. Bein. 1» / aBT.-cocT. B.H. Crynenenxas,
JI.C. Cararenosa. — Bonrorpaa: Yuurens, 2006.
2. OI'D: 3000 3amau ¢ oTBeTaMu 1o Maremaruke. Bee 3aganus rpynnst B / non pea. A.JI. CemenoBa. —
M.: U3patenncTBO «OK3aMen», 2025,
3. YueOHOo — TpeHUPOBOUHBIE MaTepualbl iy moarotoBku k OI'D u EI'D. Maremaruxka.
4. Tpetbsax Upuna Baagumuposna. Anre6pa B cxemax u tabnuuax / M.B. Tperbsix. — Mocksa :
Oxemo, 2016. — 176 ¢. — (HarsigHO U TOCTYIIHO).
5. Henun E.I1. T'eomerpus B Tabnunax: YueGHoe mocoOue Ais yyalmxcsi CTapiux KiaccoB. — X.: Mup
nercTBa, 1996. — 64 c.
6. I'eomerpus, [Tocobue ms noaroroBku k ['MA, 3anaun Ha BbIOOp BEpHBIX yTBEpkAeHUH, CMUPHOB
B.A., CmupnoBa B.A., 2025.
7. Maremaruka. 9 kinacc. OI'D — 2025. Tpenaxep JUIst MOATOTOBKH K 9K3aMeHy. Anredpa, reoMeTpus,

peanpHas MaTeMaTHka : yaeOHo-meToaudeckoe nmocooue./Ilon penakiueit @.d.JIvicenko, C.FO.Kamabyxosa.
— Pocros-na-Jlony: Jlernosn, 2016.-176 c.

8. N.B.Amenko, A.JI. Cemenos, A.C.Tpenanun: OI'D(I'MA-9) -2015. Maremaruka. Tunosbie
9K3aMeHalMOHHbIE BapuaHThl. 30 BapuanToB. M.: M3narenscTBo «OK3ameH », 2023 .

10. Amenko U.B., llecrakoBa C.A. OI'D (I'MA-9) 2025. Maremaruka. 3 Moxyist. TUIIOBbIE TEKCTOBbIE
saganua/M.B. Slmenko, C.A. IllecTokos... U3naTenbcTBO «OK3aMeHy», Mocksa 2018.

1. ['eomeTpus: 3a1a4K Ha TOTOBBIX YepTexkax: 7-9 kiaccsl / O. H. banasH. - Pocto-Ha-Jlony: ®enukc,



HUHTEPHET PECYPCbI
1. http://www.ege.ru/ - caiT nHGOPMAITMOHHOH MOAEPKKHA STUHOTO TOCYIaPCTBEHHOTO YK3aMeHa

/fipi.ru/ - ®@enepanbHblii HHCTUTYT Tiegarorndeckux usmepenuin (OUIIA). OcobenHo oOpaTtuTe BHUMaHUE
Ha pa3aen «OTkpeiThid cerMmeHT DBT3» — 3To cucrema st moarotoBku kK EI'D u TUA - B pexxume on-line.
Bbl MoxeTe oTBeuars Ha Bompochl Oanka 3amanuii EI'D u 'MA mo pa3nudHbpIM mpeaMeraMm, a Tak e I0
BBIOpPAHHOM TEME.

Ha caiite pacckaspiBaeTcss 00 yueOHBIX mocoOusax mis moarotoBkd k EI'D m I'(M)A, mpencrtaBieHbI
JIEMOHCTPAIIMOHHBIC BAPUAHTHI U TPCHUPOBOYHBIE PAOOTHI IO BCEM MpeaMeTaM, cada KOTOPhIX pa3perieHa
B opme EI'D.

Ha caiite npencrasnenst Bapuantel EI'D u ['((M)A-9 no maremaruke, Matepuan ajisi HOBTOPEHUSI OCHOBHBIX
pa3lenoB IIKOJIBHOTO Kypca MAareéMaThKU. 3aperucTPUPOBAHHBIM I10JIb30BATENSIM  IIPEIOCTABIIACTCS
BO3MOXHOCTb IIPOMTH OH-JIAWH TECTUPOBAHUE.

Pemry OI'D. O6pa3oBarenbHblii OpTas A7 MOATOTOBKH K 3K3aMEHaM.
- caift nznarenscrBa «IIpocBemmenue» (pyopuka
«Maremarukay)

- caiiT m3garenbcTBa poda (pydpuka «Marematukay) http://www. edu. ru - LleHTpanbHbIiA
00pa3oBaTeNbHbIN MOPTAll, COACPIKUT

HOpPMAaTHBHBIE IOKYMEHTHI MUHHUCTEPCTBA, CTAaHAAPThI, MHPOPMALIMIO O IPOBEICHHE YKCTIEPUMEHTA, CEPBEP
MHGOPMALMOHHON NojiepKKU ENnHOro rocynapcTBeHHOro 3K3aMeHa.

- calT u3nareiancTBa «Jlernon»

caiit u3narensctBa «MHTemiekT-LleHTp», rne MokHO HallTH y4eOHO-TPEHUPOBOYHBIE MaTepUabl,
JIEeMOHCTpaIlMOHHbIE BEPCUU, OAHK TPEHUPOBOYHBIX 331aHUI ¢ OTBETAMM, METOUYECKHUE PEKOMEHIAlluH U
00pa3Iibl pelIeHHi.

. 3a/1a4M M0 TEOMETPUHU: HHPOPMAITMOHHO-TIOUCKOBAsI CHCTEMA



