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HOACHUTEJBHASA 3AIINCKA

l'ocynapcTBeHHas UTOroBas aTTecTallys IO MaTeMAaTUKE HalpaBieHa Ha TPOBEPKY
0a30BbIX 3HAHWI yUeHHKa B 00JaCTH anreOphl U TEOMETPUH, YMEHUE TPUMEHSTh UX K
PELICHUIO PA3JIMYHBIX 33/1a4, & TAK)KE HA BBISIBJICHUE YPOBHS BIIAJICHUS PA3TUYHBIMU
MAaTeMaTUYECKUMHU SI3bIKAMHM M HABBIKOB PEUIEHUS HECTAHJAPTHBIX 3a7ad, He
CBOJISIIIMXCS K IPSIMOMY IPUMEHEHHIO anroput™a. Bee mpoBepsieMble 3HAHUS U HABBIKU
3aJI0’KEHBI B IIKOJIBHOW MpOTrpaMMme, HO JA0TCSl B COBEPILICHHO JAPYTrol CTPYKTYpPE, UTO
YCIOXKHSET MmoArotoBky kK sk3ameHy. Kypc "lloaroroBka k I'MA mo maremaruxe"
HaIpaBJIeH Ha BOCIOJHEHHE HEJOCTAIOMIMX 3HAHUN, OTPaOOTKY MPUEMOB pEIICHUS
3aJlaHUN  pa3IMYHBIX TUIIOB W YPOBHEM CJIOKHOCTHM BHE 3aBUCUMOCTH  OT
bopMyIUPOBKH, a TAKXKE OTPaOOTKY TUIIOBBIX 3ananuii ' MA nmo maremaTuke.

Kypc  opuentupoBan Ha  ¢dopmupoBanue  0a30BOH  MaTeMaTU4YECKOU
KOMITETEHTHOCTH M CIIOCOOCTBYET CO3/IaHUIO MOJOKUTEITLHON MOTUBAITUN OOyYCHHUS.

Ilenm kypca:

1. ®opmupoBanue "6a3zpl 3HaHUK" 1O anredpe, reOMETPUH, MO3BOJISIIOUIEH
OeCnpensTCTBEHHO OMEPUPOBATH MATEMATHYECKUM MaTEpPUaIOM BHE 3aBUCUMOCTH OT
croco0a MpoBEpKU 3HAHUM.

2. HayuuTh npaBuJIbHON MHTEPHPETALNU CIIOPHBIX (OPMYITUPOBOK 3aaHHI

3. Pa3BUTh HAaBBIKM PELICHUS 3a1aHUI

4. Hayuuth, MakcUMalIbHO 3((EKTUBHO paclpenensiTh BpeMs, OTBEJACHHOE Ha
BBHITIOJTHEHUE 3a/1aHUs

5. [loaroroButs k ycnemHou caauu [ MA o matemaruke.

Marematvka SBJISICTCS. OJHUM U3 OMNOPHBIX KYypCOB OCHOBHOTO OOIIETO
oOpa3oBaHUs: OHAa OOECHEYMBAECT H3YUYCHHE JPYTHX AUCHUIUIMH, KaK €CTECTBEHHO-
HAy4YHOT0, TaK U TYMaHUTApPHOTO IUKJIOB, €€ OCBOCHUE HEOOXOAUMO JJIsl TPOIOTAKEHUS
oOpa3oBaHUsI M B TMOBCEJHEBHOW JKU3HHU. Pa3BuTue y 0O0ydYaronuxcsi Hay4YHBIX
MIPEICTABIICHU O MPOUCXOKIACHUH U CYIIIHOCTH anreOpandeckux adCTpakiui, cocooe
OTpaXEHUsI MAaTEMaTUYECKON HAYKOW SIBJICHHI M IMPOILIECCOB B MPHUPOJIE U OOIIECTBE,
pOJIM MaTeMaTH4YECKOro MOJEIMPOBaHUS B HAYYHOM TIO3HAHMM W B TPAKTUKE
CrocoOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KA4yeCTB MBIILICHUS,
HEOOXOMUMBIX IS aJanTallid B COBpEeMEHHOM IudpoBom obmiectBe. W3yueHue
MaTEeMaTUKH OOECIEYMBACT pa3BUTHUE YMEHHS HAOI0/aTh, CpaBHUBATH, HAXOJIUTh
3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIILIEHHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO
000CHOBBIBaTh CBOM JICMCTBUSI U BBIBOJIbI, (hOPMYJIHPOBATH yTBepxkAcHUA. OCBOEHUE
Kypca MaTeMaTHKHA O00ECTICUMBACT Pa3BUTHE JIOTUYECKOTO MBINIJICHUS O0YyJaronuXxcCs:
OHM HCIOJB3YIOT JCAYKTHUBHBIE W WHIYKTUBHBIE PACCYXACHHUS, 0000IeHne u
KOHKpETHU3alliio, abcTparupoBanue U ananoruto. O0yueHrue MaTeMaTHKe MPe/noiaract
3HAYUTEIBHBI O0BEM CaMOCTOSITEILHOM JACSATEILHOCTH OOYyYalolMuXcs, IMOATOMY
CaMOCTOSITENIbHOE PEIICHUE 3a/1a4 SIBJISIETCS pealu3aluend NeaTeIbHOCTHOTO MPUHIUIIA
0o0yueHwus.



B cTpykType mporpammel BHeypouHoro kypca «Pemy OI'D (MmaremaTtuka)» st
OCHOBHOro 00miero oOpa3oBaHMsi OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-
METOJAMYECKHEe JIMHUU anreOpel: «Yucna W BBIUMCICHUS», «ANTreOpandeckue
BBIpAXKEHUSD, « Y PABHEHUS U HEPABEHCTBAY, « DYHKITUNY.

Conepxanve muHUU «YHucna U BEIYUCICHUS» CIIYKUT OCHOBOM MJI JadbHEUIEro
U3YYCHUS] MAaTEeMAaTHKH, CIOCOOCTBYET PAa3BUTHIO y OOyYaloUuXcsl JOTHYECKOTO
MBIIIJIEHUSI, (POPMUPOBAHUIO YMEHHUS TMOJb30BATHCS aAJITOPUTMaMHU, a TaKxke
NPUOOPETCHUIO TPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JUIsl TMOBCEAHEBHOW >KU3HH.
Pa3BuTue MOHATHS O YHMCIIE HA YPOBHE OCHOBHOrO OOILIEro 0oOpa3oBaHUs CBA3AHO C
paIMOHAIBHBIMUA U HUPPAITMOHATLHBIMU YUCIAMH, (POPMUPOBAHUEM MPEACTABICHUIN O
JNEHUCTBUTEIBHOM YHCIIE.

Conepxanue IByX anreOpanyecKkux JIMHUN — «AJTreOpanvecKue BBIPAKCHUSI) U
«YpaBHEHHs] W HEpPABEHCTBA» CHOCOOCTBYET (DOPMHUPOBAHHMIO Y OOyHarOLIUXCs
MaTeMaTU4YeCKOro ammapara, HEOOXOJMMOro JUisi pelieHus 3aJad MaTeMaTUKH,
CMEKHBIX NPEIMETOB M NPAKTUKO-OPUEHTHPOBAHHBIX 3ahady. Ha ypoBHE OCHOBHOIO
oOmiero oOpa3oBaHus Y4e€OHBI Marepuan TPYNIHUPYETCS BOKPYT palldOHAIbHBIX
BBIPAKCHU .

Conepxanve (QPyHKIMOHATBHO-TpaUUECKOM JIMHUM HAIEJIEHO Ha IMOJIy4YeHHE
00yJaronuMucs 3HaHUK 0 (QYHKIUSAX KaK BAaXKHEHIIEH MaTeMaTHYeCKOW MOJICTH s
OMHCAHUS W HCCIEOBaHUS Pa3HOOOPA3HBIX MPOILIECCOB W SIBIEHUW B TPHUPOAEC U
0OI11eCTBE.

['eomeTpus kak OAMH U3 OCHOBHBIX PA3JIE€JIOB MIKOJIBHOU MATEMATUKUA, UMEIOILIUHI
CBOCH IIEIbI0 00ECTIEYUTh M3YYEHUE CBOMCTB U pa3MepoB (UTyp, UX OTHOIICHUN U
B3aMMHOE PAacCIOJIOKEHHE, ONUPAETCd Ha JIOTHUYECKYlO, JOKAa3aTeNbHYI JIMHUIO.
[leHHOCTH, W3y4YeHUsT TEOMETPUM HAa YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
3aKJII0OYAaeTCs B TOM, 4YTO OOyYalOmMICS YYUTCS TMPOBOJUTH JOKa3aTeIbHBIC
pacCcy X IeHus, CTPOUTh JIOTMUYECKHUE YMO3AKIIOUECHHS, JOKa3blBaThb HUCTHUHHBIC
YTBEPKIACHUS U CTPOUTH KOHTPHPHUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKACHUS «OT
OPOTUBHOIO», OTJIMYaTh CBOWCTBA OT TPU3HAKOB, (QOPMYIHpPOBATH OOpATHHIC
YTBEPKIACHUS.

Btopoit 1enpr0 M3ydeHUsT TEOMETPUU SIBISCTCS UCIIOIb30BaHUE €€ Kak
UHCTPYMEHTAa MpH PEIICHUHM KaK MaTeMaTHYECKHX, TaK M TMPaKTHYECKUX 3ajad,
BCTPEYAIOMINXCS B peabHON *Ku3HU. OOydaromuiics MOJDKEH HAYyYHUTHCS ONPENCTUTh
T€OMETPUYECKYI0 (PUTypy, omucarh CIOBAMU JAHHBIM 4epTEX WM PUCYHOK, HAWTH
IUIOLIAAb 3€MEJNBHOI0 ydacTKa, PaccuuTarb HEOOXOJIUMYIO JJIMHY ONTOBOJIOKOHHOTO
kabens wiam TpeOyeMble pa3Mephl rapaxa JJjisi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIMUTENIbHAS JIMHUS B W3ydeHUU reoMetrpuu. llpu pemrennn 3amad
MPAKTUYECKOTO XapakTepa OOydYarolUiCs YYUTCA CTPOUTh MAaTEMaTUYECKUE MOJEIH
peanbHbIX JKM3HEHHBIX CUTyalluid, TPOBOJNUTH BHIYKMCIICHUS U OLICHUBATH a/ICKBATHOCTH
MOJIy4YE€HHOT'0 pe3yJibTaTa.



CornacHo yweOHOMY TMaHy B 9 Kiaccax wu3ydaercs Kypc BHEYPOUHOH
nentenbHocTU «Pemry OI'D (MaTemaTuka)», KOTOPBIM BKIIFOYAET CIEIYIOIINE OCHOBHbBIE
pasnensl coiepkaHusa: «Uucia U BBIYUCICHUS», «AJTeOpanvyeckue BbIPAKECHUS,
«YpaBHEHHsI W HEpPAaBEHCTBA», «DyHKIUN», «BEpOATHOCT M  CTAaTUCTHKA»,
«I"eomeTrpruueckune GUTYPHI U UX CBOMCTBa», «/3MepeHNE TEOMETPUICCKUX BEITMYUH,
«IIpeobpazoBanust MOTOOUS.

Ha uzyuenue yuebHoro kypca «Pemy OI'D (matemaTtuka)» orBoautcs 34 yaca (1
4yac B HEJIETIO).

COILEPKAHUE OBYUEHUSA

Yuciia ¥ BBIYUCTICHUSA

PaunoHnanpHbie 4YMClia, UppalMOHANbHBIE YHCIA, KOHEUHbIE U OECKOHEUHbIE
NECATUYHBIE JPOOH.

B3auMHO OAHO3HAYHOE COOTBETCTBUE MEXAY MHOXKECTBOM JCHCTBUTEIIBHBIX
YHCEN U KOOPAUHATHOU MPSMOM.

CpaBHEeHHME  JEHUCTBUTEIBHBIX  4YHCEN, apuPMETHYeCKue  JCUCTBUS  C
JNENCTBUTEIBHBIMU YUCIAMU.

[TpubmmkéHHOE 3HAYCHHWE BEIMYMHBI, TOYHOCTh mNpuOmmkenus. OKpyrieHue
yucell. [Ipuknaka u oeHka pe3yabTaToB BBIUYNCICHUH.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOAAIUXCS K TJUHEUHBIM.

KBagpatHoe ypaBHeHme. PemeHne ypaBHEHUM, CBOIAIIMXCA K KBaJPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHHs ypaBHEHUU TPETbEM M UYETBEPTOU
CTEIEHEN pa3l0KeHUEM HA MHOKUTEIN.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHHWH. PelieHwe TEKCTOBBIX 3aaay
anreOpanyeckuM METOJIOM.

VYpaBHeHHEe C ABYMsS NEpeMEHHbBIMH M ero rpaduk. Pemenue cucrem AByx
JIMHEVHBIX YPAaBHEHUN C JBYyMs NEpPEMEHHbIMU. PemeHune cucrem IByX ypaBHEHUM,
OJIHO U3 KOTOPBIX JJUHEWHOE, a IPyroe — BTOPOU CTeNEeHU. PellleHre TEKCTOBBIX 3aaad
anredpanvyeckuM CrocoOoM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

PemieHnne nuHEWHBIX HEPABEHCTB C OJHOW NIepeMEeHHOW. Pemenue cucrem
JMHENHBIX HEPABEHCTB C OJHOM nepemeHHoi. KBanpaTHeie HepaBeHCTBA. ['paduueckas
MHTEPIIPETALIAS HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMSI IEPEMEHHBIMU.

DOyHKUUHA

KBampatnunas ¢ynkmus, e€ rpaduk u cBoiictBa. [lapaboma, KoopAMHATHI
BEPIINHBI TapadOoIbl, 0Ch CAMMETPHUH MApa0OJIBI.

YucsioBbIE MOC/IEI0BATEILHOCTH U IPOrPecCum



[loHsiTHE YMCIOBOM  MOCIEAOBATENBHOCTH. 3aJaHUE  IIOCJIEN0BATEIBHOCTH
peKkyppeHTHON hopMyoi u GopMysIoil #-ro djieHa.

Apudmernueckass U reomeTpuueckas mnporpeccuu. DopMmysibl n-TO  4JieHa
apu(pMETUIECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IEPBBIX 71 YJICHOB.

I'eomerpuyeckue ¢purypsbl 1 UX CBOMCTBA

Cunyc, kocunyc, TanreHc yrioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. DOPMYJIbI IPUBEACHUS.

Pemienne TpeyronbHukoB. Teopema KOCHMHYCOB M TeOpema CHUHYCOB. PemieHue
IIPAaKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

IIpeoGpa3zoBanue nmoaooust

[TogoGue coOOTBETCTBEHHBIX IJIEMEHTOB.

Teopema 0 NpoOU3BENEHUHN OTPE3KOB XOPJA, TEOPEMBI O NMPOU3BENCHUU OTPE3KOB
CEKYILHX, TEOpEMaA O KBaJIpaTe KacaTeIbHOM.

IIpaBwiibHBIE MHOTOYrosbHuUKM. JlmHa OKpyx)HOCTH. ['pamycHas m pannaHHas
Mepa yTila, BBIYUCIIEHUE JUIMH AYT OKpyKHOCTeH. I1nomane kpyra, cekropa, cerMmeHra.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
BHEYPOUHOI'O KYPCA «PEIIY OI' (MATEMATHUKA)» HA YPOBHE
OCHOBHOI'O OBHIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS MPOTpaMMbl Y4eOHOTO Kypca «Anredpa»
XapaKTepU3yrTCS:

1) maTpuoTHyecKoe BOCIMTAHHE:

IIPOSIBJIEHUEM HMHTEpECa K IPOLUIOMY M HACTOSIIEMY POCCHMCKONW MAaTEMAaTHKH,
LHEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHUSAM POCCHUMCKUX MAaTEMAaTUKOB U POCCUUCKOU
MaTeMaTU4YEeCKON IIKOJIbI, K HCIIOJIb30BAHUIO ITUX IOCTMIKEHHMM B IAPYTMX HAyKax H
NPUKIAJAHBIX cepax;

2) rpakIaHCKoOe M TyXOBHO-HPABCTBCHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHHIO 00S3aHHOCTEN IpaXkIaHNHA U peaTn3alliu €ro mpas,
OpEICTaBICHUEM O MaTeMaTUYeCKUX OCHOBaX (HYHKIMOHUPOBAHHS Pa3IUYHbBIX
CTPYKTYp, SIBIIGHUH, TMpPOIEAyp TpaxkJaHCKOro obmiecTBa (Hampumep, BBHIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIEHUIO OTHYECKUX MpPOOJieM, CBS3aHHBIX C
IIPAaKTUYECKUM ITPUMEHEHUEM JOCTHKEHUN HAYKH, OCO3HAHUEM BaXKHOCTH MOPAIBHO-
ATUYECKUX NPUHIUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TpyaoBOe BOCTIMTAHUE:

YCTAHOBKOMI HAa AKTUBHOE YyYaCTUE€ B pEIICHHM MPAKTUYECKUX 3a]ad
MAaTeMaTU4YeCKOM  HAIPaBIICHHOCTH, OCO3HAHMEM  BAXHOCTM  MAaTEMATHYECKOIO
o0pa3oBaHMsI Ha NPOTSIKEHUHM BCEM JKM3HM JUIsl YCNEMHON NpodeccHoHaIbHON
JESTeIbHOCTY W Pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM BBIOOPDOM U



IOCTPOECHUEM HHIUBUAYATbHON TPAeKTOPUM OOpa3oBaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K  AMOILMOHAJBHOMY M 3CTETHYECKOMY  BOCIPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajad, pEUICHHH, pacCyXIECHUH, YMEHUIO BUACTDH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTaUMel B  JIEITEIBHOCTM HA  COBPEMEHHYK) CHCTEMY  HAay4YHBIX
IPEICTAaBICHU OO0 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHUS 4YEJIOBEKAa, MPUPOIBI U
oOmiecTBa, TOHUMAaHHEM MaTeMaTUYeCKOM Hayku Kak cdepbl YeIoBEeYEeCKOM
NEATENBHOCTH, ATaloOB €€ pa3BUTUS WM 3HAYMMOCTH Ul Pa3BUTHS ILMBUIN3ALINH,
OBJAJCHUEM S3BIKOM MAaTEMAaTHKA M MaTEMaTHUYECKOM KyJbTYpOH KakK CpeICTBOM
NIO3HAHUS MHUpPA, OBJIAJICHUEM NPOCTEUIIMMH HAaBBIKAMU  HMCCJIEA0BATEIBCKOU
NEeATEIIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOPMHUPOBAHME KYJBTYPbl 310POBbSl H
IMOLMOHAJIBHOIO 0J1arONOyYHs:

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTUUECKHUE 3HAHUS B NHTEPECAX CBOETO 340POBbS,
BEJICHUSI 3JI0POBOr0 00pasza KM3HHU (310POBOE MUTaHUE, COATAHCUPOBAHHBIM PEXUM
3aHATUA U OTAbIXa, peryjspHas (Qu3ndeckas aKTUBHOCTh), CPOPMHUPOBAHHOCTHIO
HaBbIKa pedIeKcuu, IPU3HAHUEM CBOETO IIPaBa Ha OIIKMOKY M TaKOTO K€ IpaBa JIpyroro
YEJIOBEKa,;

7) 3K0JI0rH4ecKoe BOCIIMTAHUE:

OpHMEHTalMeld Ha NPUMEHEHHE MATEMAaTUYECKUX 3HAHWW JUIs PEIICHHs 3a7ad B
00J1acTU COXPAaHHOCTH OKpPYXAaroIlel Cpebl, TUIAaHUPOBAHUS MOCTYIKOB U OLIEHKH UX
BO3MOXKHBIX TOCJHEICTBUN JUIsl OKpYXarollel cpeapl, OCO3HaHHEM TIJ100aIbHOIro
XapakTepa SKOJOTMYECKUX MPOOIeM U MyTel UX pelIeHus;

8) ajganranusa K H3MEHSAMIUMCH YCJAOBHUSIM COLHUAJIBHOH W NPHPOIHOH
cpeabl:

TOTOBHOCTBIO K JIEUCTBUAM B YCIIOBUSX HEOIPENECIEHHOCTH, MOBBIILICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTM 4Y€pe3 IMPAKTUYECKYI0 JACITEIBHOCTh, B TOM YHCIE yMEHUE
YUHUTBCS y JPYTUX JIOAEH, TpHoOpeTaTb B COBMECTHOM AESATENbHOCTH HOBBIC 3HAHUA,
HAaBBIKM U KOMIIETEHIIMU U3 OIBITA IPYTHX;

HEOOXOAMMOCTHIO B (POPMHUPOBAHUN HOBBIX 3HAHUM, B TOM YHCIe (HOPMYITHPOBAThH
UJIeU, TIOHATHUS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSIX, B TOM YUCIIE paHEee HEU3BECTHBIX,
OCO3HaBaTh J1e(PULUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAalMI0, BOCOPHHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BbI30B, TpEOYIOUIUN KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMBbIE
pelieHuss W JAeWcTBUA, (OPMYJIHMpPOBaTh U OLIGHUBATh PHUCKM M IOCIEICTBUSA,
(GbopMHUPOBATH OMIBIT.

METANPEIAMETHBIE PE3YJIBTATbBI



Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Ba3oBble Jioruueckue AeiicTBHA:

BBISIBIISITH M XapaKTEPHU30BaTh CYIICCTBEHHBIE NPHU3HAKH MaTEMATHUYECKHUX
00OBEKTOB, TIOHATHH, OTHOIICHWA MEXAY MOHATHAMHU, (OPMYIHUPOBATH
ompeneNeHUsT  TOHSATHUH,  yCTaHABIMBATh  CYIICCTBEHHBIM  TPHU3HAK
KJaccu(uKauy, OCHOBaHUS HJisi O0O0OIIEHHWS ¥ CpPaBHEHUS, KPUTEPUH
TIPOBOIMMOTO aHAIIN3A;

BOCIIPUHHUMATh, dbopMmynupoBaTh U NpeoOpa3oBbIBaTh  CYXKJICHUS:
YTBEPAUTEIbHbIE W OTpULATENbHbIE, €IWHUYHBIE, YaCTHbIE U OOUIME,
YCIIOBHBIE;

BBISIBJISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U IPOTUBOPEUHS B
dakTax, 1aHHBIX, HAOIIOACHUSIX W YTBEPXKICHUSX, MpeasiaraTh KpUTEpUU s
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JeNnaTh BBIBOABI C HWCHOJB30BAaHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 0 aHAJIOTHUH;

pa3buparh J0Ka3zaTelbCTBA MAaTEMAaTUYECKUX YTBEPXKACHUU (IpsiMble U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOSITEILHO HECIOXXHBIE JIOKa3aTelIbCTBa
MaTeMaTHYeCKUX (HaKTOB, BHICTPAUBATh apTyMEHTAIUIO, IPUBOJIUTH MPUMEPHI
¥ KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOWpATh Crmoco0 pemieHus y4eOHOW 3amauyM  (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHHs, BbIOMpaTh HamboJee MNOAXOAAMMK ¢ y4ETOM
CaMOCTOSITENIHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBaTe/IbCKHe AeiiCTBUA:

WCIIOJIb30BaTh BOIPOCHl KaK WCCIICMOBATEIbCKAN HWHCTPYMEHT TIO3HAHMS,
dbopMyIMpoBaTh  BOMPOCHL, (DUKCUPYIOIIME MPOTUBOpEUUE, MpodIemy,
CaMOCTOSATENIbHO YCTAaHABIMBATh UCKOMOE U JIaHHOE, (OPMUPOBATh TUIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

MPOBOJUTH TI0  CAMOCTOSITEIBHO  COCTaBJICHHOMY IUIAaHY  HECJIOXHBIHA
OKCIIEPUMEHT, HEOOJBINOE HCCIACAOBAHUE MO YCTAHOBJICHHIO OCOOCHHOCTEH
MaTeMaTH4YECKOro 00BbEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTy COOOM;
CaMOCTOATENbHO (POpMyIHpOBaTh O0OOIIEHUS M BBIBOJBI IO pPE3yJbTaTam
MPOBEICHHOTO HAONIOACHUS, WCCICIOBAHUS, OIICHHBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIpollecca, a TakKe BBIIBUTATH
MPEATNOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBIABJIATH HEAOCTATOYHOCTD U N30BITOYHOCTH I/IHCI)OpMaI_II/II/I, JaHHBIX,
HCO6XOI[I/IMI)IX JJIA pCIICHUA 3a1a4H,



BbIOMpaTh, AaHAJU3UPOBATH, CUCTEMATH3UPOBATh U  HHTEPIPETHPOBATH
UH(GOPMAIUIO PA3IMYHBIX BUAOB U (POPM IIPEICTABICHMUS;

BbIOMpATh (OopMy MpeACcTaBiIeHUS HHPOPMALIMK U WLTIOCTPUPOBATH pelIacMbie
3aJlay¥ CXeMaMHM, TuarpaMMamMu, HTHOU rpauKoi U MX KOMOUHALIUSIMU;
OLICHHMBATh HAAEKHOCTh HH(OpPMAIMM 1O KPUTEPHUSIM, TMPEIIOKEHHBIM
yUUTEIEeM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMmyHnkaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeiiCTBHA:

BOCHIPUHUMATh U (HOPMYJIUPOBATH CYKJIEHHUS B COOTBETCTBHM C YCJIOBHUSIMHU U
HeIsIMU OOILEHHUs, SICHO, TOYHO, I'PAMOTHO BBIPA)KAaTh CBOKO TOYKY 3PEHHS B
YCTHBIX U TUCBMEHHBIX TEKCTAX, JAaBATh MOSICHEHUS M0 XOAY PELICHUs 3aa4H,
KOMMEHTHPOBATh MOJIYUYEHHBIN pe3yJIbTarT;

B XoJle OOCYXJEeHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOieMbl, pelaeMoil 3aJaud, BBICKA3bIBATh WUJEH, HAlLEJICHHBIE Ha IOUCK
pELIeHMs], COMOCTABIATh CBOM CYXKIEHUS C CYKICHUSMU JPYIMX YYACTHHKOB
Janora, 0OHapy’KMBaTh pazIMuue U CXOACTBO MO3ULIUN, B KOPPEKTHOU dopme
(opMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHMUS,;

NPEACTaBIIATh PE3YyJbTAaThl PEIICHUs 3aJadyH, IKCIEPUMEHTA, HCCIEIO0BAHMS,
IPOEKTa, CaMOCTOATENbHO BbIOMpPATh (hOpMaT BBICTYIUIEHHS C Y4ETOM 3a7ad
NPEe3eHTAlUU U 0COOCHHOCTEN ayIUTOPUH;

NOHUMAaTh W MCIOJb30BaTh IPEUMYIECTBA KOMAHJHOM W WHIWBHUIYaJIbHOU
paboThI IPU PEIICHNUN YUYEOHBIX MATEMAaTUUYECKUX 33/1a4;

OPUHUMATh 1€JIb COBMECTHOM JAESATENbHOCTH, IUIAHUPOBATh OPraHU3aLUIO
COBMECTHOI paboThl, paclpeaessTh BUAbl padoT, JOroBapUBaThCs, 00CYXKIATh
IIPOIIECC M Pe3yabTaT PaboThl, 0000IaTh MHCHHS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYMIOBBIX Gopmax paboThl (00CYykIaeHMs,, 0OOMEH MHEHUSIMU,
MO3rOBbI€ IITYpPMbl M JPYTHUE), BBIIOJHITH CBOIO YacTb pabOThl U
KOOPJMHUPOBATh CBOU JACUCTBUS C APYrMMHU 4J€HAMH KOMAaHJbI, OLEHUBATH
KauyecTBO  CBOEr0 BKJaJa B OOMMM  OPOAYKT MO  KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/IEHCTBUS.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, AJTOPUTM pPEIICHUS 3anadd (WU ero
4acTh), BBIOMpATh CIOCOO perieHusT ¢ y4ETOM MMEIOIIUXCS PECYypCcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI
penieHuit ¢ yaéTomM HOBOM nH(poOpMaIiu.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

BJIAJETh CIOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJISI Mpoliecca U pe3yJibTaTa
pelIeHns MaTEMaTUIECKOM 3a1auu;

IPEABUETh TPYIHOCTH, KOTOPbIE MOI'YT BO3HUKHYTH IIPU PELICHHUM 3alauH,
BHOCUTh KOPPEKTHBBI B J€ATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJEHHBIX OLIMOOK, BBISIBIEHHBIX TPYJHOCTEH;



e OLEHUBATb COOTBETCTBHUE pE3YyJIbTATa IEATEIBHOCTH IIOCTABICHHOM LEIU H
YCIOBUSIM, OOBSICHATH IPUUYMHBI JOCTHXKEHHUS MM HEIOCTH)KEHUsS IIelu,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDHI

K xoHy oOyuenus B 9 kiaacce 00yyaromuics NOJyYUT CAEAYIOIMINE IPEIMETHbBIE
pEe3yJIbTaThI:

Yucia 1 BHIYMCICHUSA

CpaBHUBATH U YNIOPSAIOYMBATH PALIMOHAIBHBIE U HPPALMOHAJIbHBIE YUCJIA.

BoinonHATh apupMeTHyecKue AEUCTBUS C palMOHAIbHBIMH YHCIAMH, COYETast
YCTHBIE W TIMCBMEHHBIE IPUEMBI, BBINOJIHATH BBIYMCIEHHS C HPPALUOHAIBHBIMU
YUCIIAMM.

HaxonnuTe 3Ha4YeHUs CTENEHEW C LENBbIMU IOKAa3aTeIsIMU U KOPHEW, BBIYUCIATH
3HAYEHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrisaTh  JEHUCTBUTEIBHBIE YHUCHA, BBIIOJHATH INPUKUAKY pe3yibTaTa
BBIYMCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pewlare nuHelHbIE W KBaJpaTHbIE YpaBHEHUs, YPAaBHEHUS, CBOASLIMECA K HUM,
npocTerme ApoOHO-pallMOHAIbHBIE YPABHEHHS.

Pemats cuctembl IByX JIMHEMHBIX YPABHEHUU C ABYMS NEPEMEHHBIMUA U CUCTEMBI
IBYX YPAaBHEHUH, B KOTOPBIX OJJTHO YPAaBHEHUE HE ABIISACTCSA JIMHEUHBIM.

Pemartp TekcTOBBIE 3a/1a4M aareOpanyeckKuM CIOCOOOM C IMOMOIIBIO COCTABIICHUS
YPAaBHEHHMS WJIM CUCTEMBI ABYX YPABHEHUH C JBYMs IEPEMEHHBIMU.

[IpoBOaUTE MpOCTEUIINE UCCIEAOBAHUS YPABHEHUNW U CUCTEM YPaBHEHUW, B TOM
quciie C MpUMEHEHHEeM TpaduyecKux MpelcTaBiIeHui (yCcTaHaBIMBaTb, UMEET JIU
ypaBHEHUE WIN CUCTEMA YPABHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIpoYee).

Pematp nMuHeliHbIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, U300pakaTh PEIICHUE
HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3alMChIBAaTh PELIEHUE C IOMOIIBIO CHMBOJIOB.

Pemare cucTeMbl JMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINE
KBaJI[paTHOE HEPABEHCTBO, M300pa)kaTh PEILIEHUE CUCTEMbl HEPABEHCTB HA YHCIIOBOU
IPSIMOM, 3aIIMCBIBATh PELIEHUE C IOMOLIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPU PELIEHNUN PA3JIMYHBIX 3a]1a4.

DOYyHKIUU

PacnioznaBate (QyHKIMM U3y4eHHbIX BHAOB. [lOKa3piBaTh CXEMaTUYECKU

pacrojoKeHNe Ha KOOPAWHATHOW TUIOCKOCTH TpaduKoB QYHKIUHN BUaa: y = kx, y = kx
+b y=kix,y=ax2 +bx + ¢, y=x3 y=1x y = |x|, B 3aBUCHMOCTH OT 3HaYCHHii

K03 (PHUIIMEHTOB, ONMUCHIBATH CBONCTBA (DYHKIIHIA.



Ctpouth W u300pakaTh CXEeMaTUYeCKH TpaduKu KBAJAPATUYHBIX (DYHKIIHHA,
OIHCHIBATh CBOWCTBA KBaIpaTUUHBIX (QYHKIUH 10 UX rpadukam.

Pacno3naBaTh kBajpaTHyHyro (QYHKLIHMIO 1O (QopMmylse, MNPUBOAUTH MPHUMEPHI
KBaJIpaTUYHBIX (YHKLUHNA U3 peaTbHOMN KU3HU, PU3UKHU, TEOMETPHH.

YucsoBbie MOCTEAOBATEIbHOCTH U MIPOrPeCcCHH

Pacno3naBaTh apu(MeTHUECKYI0 U T€OMETPHUYECKYIO MPOTPECCUU IPHU Pa3HBIX
croco0ax 3a7aHusl.

BbINONHAT ~ BBIYMCIEHHS C  HUCIOJb30BAaHMEM  (QOpMysa  n-ro  4jeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJIECHOB.

B npeamerHoit yactu «I'eomerpus»:

3HaTh TPUTOHOMETPUYECKHE (QYHKIUU OCTPBIX YIJIOB, HAXOAUTH C UX MOMOIIBIO
pa3NuYHbIE AJIEMEHTBl MPSIMOYTOJBHOTO TPEYTroJbHUKA («pelieHue MNpSIMOYTOJIbHBIX
TPEYroJbHUKOBY). HaxoauTe (C MOMONIbIO KalbKYyJsATOpa) MJWHBI M YIJIBI IS
HETAOJIMYHBIX 3HAYECHUN.

[Tonb30BaTbes GopMyllaMyd TNPUBEACHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJECTBOM JUISI HAXOXKJICHMS COOTHOLIEHWH MEXIY TPUIOHOMETPUYECKUMU
BEJIMYMHAMM.

Hcnonb30BaTh TEOpPEMbl CHHYCOB M KOCHHYCOB I HAXOXKIEHUS Pa3IUYHBIX
3JIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJIbHUKOB)), IPUMEHATh UX NPHU PEIIECHUN
r€OMETPUYECKUX 3a]aY.

Bnagers noHsTHsMM IIpeoOpa3oBaHUA MOJIOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX uryp. Ilosb30BaThCsi cBOMCTBAMHU MOAOOUS MPOU3BOJBHBIX (QUTYP, YMETh
BBIUMCIATH JUIMHBI M HAaXOAUTh YIibl y MOA0OHBIX (uryp. IlpuMeHsaTs cBoiicTBa
noo0us B MPaKTHUYECKUX 3ajJayax. YMETh MPHUBOJIUTH MPUMEPHI MOJOOHBIX (GUTYD B
OKPY’KaroIEM MHUpE.

[Tonp30BaThCAd TEOpEMAaMHM O NPOU3BEICHHM OTPE3KOB XOpA, O IPOU3BEACHUU
OTPE3KOB CEKYLIUX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThca BEKTOpaMH, TOHUMATh UX T€OMETPUUYECKUN M (PU3UUECKHUI CMBICI,
OPUMEHATh HMX B PELIEHUH TeOMEeTpUuYecKux U ¢Qusnueckux 3anay. [Ipumensars
CKJISIPHOE NTPOU3BEICHUE BEKTOPOB ISl HAXO0KICHHUS JUIMH U YIJIOB.

[Tonb30BaThCd METOJOM KOOPJMHAT HA MJIOCKOCTH, MPUMEHATH €r0 B pEUICHUH
r€OMETPUYECKUX U MPAKTUUYECKUX 3a7ad.

BiiageTs NOHATHAMM IPaBUIBHOTO MHOTOYTOJIBHUKA, IJIMHBI OKPYKHOCTH, JJIMHBI
IOy OKPY>KHOCTU M PaJMaHHON MEpBI yIJla, YMETh BBIYUCIIATH IUIOIAJAb KPyTra U €ro
yacteil. [IpuMeHsATh MOIyYeHHbIE YMEHHS B IPAKTUYECKUX 3a7a4ax.
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YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI VUEHUKA

» Anre6pa, 7 xmacce/ MakapsraeB FO.H., Munmgiok H.I'., Hemkos K.U. u npyrue,
AxkuuonepHoe obiectBo «M3narensctBo «lIpocBemienue»
» Anredpa, 8 kimace/ MakapsiueB FO.H., Munaiok H.I'., Hemkos K.W. u npyrue,
AxnmonepHoe obiectBo «M3aaTenscTBo «IIpocBemienue»

» AnreOpa, 9 kiacc/ MakapsiueB FO.H., Munnatok H.I'., Hemmkos K.U. u npyrue,

AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

b.I".3uB, B.A.I'onpauy, JIlngakTuueckue MaTepraisl Mo ajuredpe s 7 Kiiacca,
b.I'.3uB, B.A.I'onbauy, Jlunaktuyeckue MaTepuaibl 1Mo aaredpe s 8 Kiacca;
b.I'.3uB, B.A.I'onbauy, Jlunaktuyeckue MaTepuaiibl 1Mo aareope s 9 kiacca;

* ['eometpus, 7-9 knaccel/ Atanacsu JI.C., byty3os B.®., Kagomues C.b. u npyrue,
AxkuuonepHoe obiectBo «M3naTensctBo «lIpocBeiienne»

JI.W. 3BaBuy, E.B. [Totockyes. Tectol mo reomerpuu k yueobuuky JI.C. Atanacsua 7-9
KJIACCBI

METOAUYECKHUE MATEPUAJIBI JJISI YUUTEJIS

Kypnan "Maremarnka B mkose"

Maremaruka. py: CAaluT AJisl y4aluxcs U NpenoaaBaTesieil MaTeMaTHKA

Kpatkuii cipaBoyHUK 110 anredpe



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Caitr Pemry OI'D

Caiit Anexc Jlapun

Caiit 1000I'D

Caiir infourok.ru:
https://infourok.ru/biblioteka/algebra/klass-7
https://infourok.ru/biblioteka/algebra/klass-8
https://infourok.ru/biblioteka/geometriya/klass-7
https://infourok.ru/biblioteka/geometriya/klass-8
https://infourok.ru/biblioteka/geometriya/klass-9
CaiiT MyIbTHYpOK.PY:
https://multiurok.ru/all-files/geometria/?class=7
https://multiurok.ru/all-files/geometria/?class=8
https://multiurok.ru/all-files/geometria/?class=9
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