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Crpykrypa pa6oueii nporpammbl no npeamery «MartemaTtuka
L. TurynbHbIi nuet
2. llosicHuTenbHas 3anmcka
3. [lnanupyembie pe3yasTaThl OCBOCH s yuebnoro npeamera
4. Cozmepsxanne yyeGHOrO mpejmera

5. TemaTHueckoe IJTaHUpOBaHME C YKa3aHHEM KOJTHYeCcTBa HaCOB, OTBOAHUMBIX Ha OCBOEHHE KaX10H
TEMBI.

6.0mHcanne yueGHO — MeTOIHYeCKO! 0, MATEPHATHEHO — TEXHMUYECKOT0, KAJpPOBOro obeceyeHns
obpasoBatesbHOTO Nporecca.




Mosicuurenbnas 3alucKa

PaGouas mporpamma cocrasnena B cooteTcTBHE ¢ ©I'OC 00O, na ocnoee mporpamm -
asTopel: A.I" Mepansk, B.B. [Mononckuii, M.C. STxwup, JILA. Homupoeckwuii, E.B. Byuko Maremaruka:
nporpammbl 5-11 knaccewl, Mocksa, Bentana — I'pa, 2018 r.; Atanacsau JI.C ['eomerpus. C6opuuk
pabouux mporpamMm. 7—9 kiaccor: yuclnoe nocobue s o61eodpa3zosaTenbHbIx OpraHu3auuii /
[cocT. T. A. Bypmucrposa). M.: [Tpocsewenne, 2019r,

B nporpamme yuuthisaiores AOMHHUDYIOLIHE H/ICH U 1OJIOXKCHUS 11POrPAMMbI Pa3BUTHS M
(OPMHPOBANHS YHUBCPCANTLHBIX yUeGHBIX AeHCTBH JULSE OCHOBHOTO 0011ero o6pasoBanusl, KOTOpbIE
obecrieunBaioT  hopmuposanme POCCHICKON  rpaskIaHCKol  MIGHTHYHOCTH, KOMMYHWKaTHBHBIX
KQuCCTB JIMUHOCTH M CIOCOOCTBYIOT (hOPMHPOBAHHIO KIIOUYEBOH KOMICTEHIIUY - YMEHHUSI YUUTBCS.

B 2023-2024 yueGrHoMm roay yumrens. paboTatomie B 9 kraccax HCIIOJIB3YIOT 10 MpPEeMETY
«['eomerpusiy VMK Aranacsa JI.C «lporpavinybl 0011e06pa3oBaTe IHHBIX yupexienuii. ['eometpus
7-9 knace», cocTaBUTENb Bypmuctposa T.A, usa. «ITpocselenuey. Mocksa, 2019r.

' YUHTENs CUNTAIOT ero Haubolee 9 EKTHBHBIM, 10 CPABHEHHIO ¢ APYTHMH CYILECTBYIOIIHMH
YMK. a1 nporecea dopyuposanus MPE/IMETHBIX 3HAHWH Ha 0a30BOM YpOBHE, a TaKKe KITIOUEBBIX
KOMIICTCHLMIT 00YYaIOUMXCS (YTO COOTRETCTRYET HEMsM M 3a1auam 00pa3oBaTesIbHOrO npouecca B
MBOY «llikonsr Ne 156» r.o. Camapa). Msnoxenue Matepnana B yueOnuke naercs moapobmo u
odcrosTensHo. B TekcTe mprBemeHo MHOro IPUMEPOB € TTOJIPOOHBIMH PEIIEHHSIMH, YTO MO3BOJISET
YHAlMMCEs Jierye roToBUThes K ypokam.  YMK JI. C. Atanacsina «I"'eomerpusi» npeacrarnser coboii
3ABCPHICHHYO  JIHHHIO  yueOHWMKOB.  JlaHHBIH  KOMIIIEKT COOTBETCTBYET  COBpPEMEHHEIM
001eodpasoBaTeNlbHBIM CTaHaapTaM, Haryicas JOCTYTTHO W MHTepecHO. B m3nokennn matepuasa
YUeOHHUKa COUCTAIOTCS HAIISIHOCTh | CTporas Jlor{ka.

llocnenosarensnoets  w10meHus  pasanaHbIx pasiciioB reOMETPHH B JAHHOM y4eOHHKe

OTIMMAETCA  OT IpYruX y4eOHHMKOB. D10 00ECHEUMBAET P METO/UIYEcKHX MPEUMYIIECTE B
MOCTPOCHUH Kypca niaaHumeTpuu. TekeT paséut na naparpadsi, a naparpader na nynkrsi. PasGueka
Ha TIYHKTBI JA€T I10YACOBYIO pa3sOMBKY MaTepHara. Marepnana xBataet Ha 90%, a ocragpHOe
M0/ 10MpaeT yUnTe b,
Hamwune B mkonbhoit Gubanorexe YUCOHHKOB M JIMIAKTHYECKHX matepuasioB  atopa JI.C.
ATaHaCsHA NO3BOTUIO ONTHMHI3HPOBATL CPCACTBA LWIKOJILL Y POBEHDL NOATOTOBKH YUAIIMXCS NAHHBIX
rnapajieied He COOTBETCTBYET TpeGOoBaAHMSM porpaiver A.T" Mepsiisik, B.B. Tlononckmuii, M.C. Axnp, -
H.A. Homupogckuii, E.B. Byuko MatemaTuka: nporpammet 5-11 k1acesl, Mocksa, Benrana — I'pag,
2018 r. Yuebunk A.I" Mepansk, B.B. lononexuit, M.C. Sxup, JI.A. Homuposckuii, E.B. bynko
«['eomerpusin. 9 wnacc, Oyner Hcnonb3oBaH TIpH pazpabdoTKH JIMIaKTHYECKHX MaTepHaIoB  JUIs
MOTHBHPOBAHHBIX YYALIUXCH M BO BHEYPOUHOI! ACATENbHOCTH,

Paboyvas mporpamma mo anredpe paccuntana na 105 vacos B 9 kiaccax (3 vaca B Henemo 335
Hezelnb). [lo yuebHomy rnany Ha M3YHCHHE Nipe/imera «Anredpa» B 7 - 9 kiaccax oTBeeHO o 3 yaca
B HE/eJ0, 34 yueOHbIX Hesenu, Beero 102 yacos. B CBA3H C 3THUM Cokpatlien pasjen «Tosropenue u
CHcTeMaTH3alus y4ueOb1oro MaTepuaia» na 3 yaca.

Taxnm obpasom, niannposanme yueGHoro Kypca nporpamme «Matemarthia: nporpamMmmer 5-11
faceb agtopos A" Mepsnsik, B.B. Tlononckuii, M.C. Skup, JI.A. Homuporckuii, E.B. byiixo,
Mocksa, Benrtana — I'pad, 2018 r. smerieno 3a cuer COKpALIEHHS YacOB.

Cpencreamu YMK A.T Mepsask, B.b. llononckuit, M.C. Sxup. JI.A. Homupogckuii, E.B.
bynko Maremaruka: nporpammer 5-11 Kknaccel, Mocksa, Benrana — I'pad, 2018 r.: Artamacsm JI.C
I'eomerpus. C6opuuk paGounx nporpamMM. 7—9 knaccel: yue6. nocobue s 00eo0OpazoBaTeIbHBIX
opranm3anuii / [coct. T, A. Bypmuctposal. M.: IMpoceemenue, 2019r. cranaapt @I'OC OO0 6Gyger
PeAIM30BaH B 110JHOM 00BLeMe., '




[lnanupyemblie pesyabTarol i3yacnus aaredpsl B 7- 9 kiaaceax

Aunrebpanyueckue BbIpaKeHHs

Bb”l_l’Cl{H UK HayHUumca:

OHCPHPOBATE TOHATHAMI «TOM/IECTBOY. «TOXKIECTBEHHBIE MTPEOOPA30OBAHNA», PellaTh sajay,
coepikariie OYKBEHHBIE JIAHHBIE, pabo1alh ¢ (JOpMyJIaMu;

OIepUpOBaThL ITOHATHEM KBaJApaTHOTO KOPHSA, MPUMEHATD €I'0 B BBIYHCIIEHHU X

BEITIONHSATH IPe00Pa30BAHMS BBIPAKEHHUH, CO/IEPKAIINX CTETIEHH C LEJBIMH MOKA3aTeIIMH 1
KBaIpaTHbIE KOPHH,

BBINIOIHATE IPEOOPAa3OBaHMUs BLIPAKEH NI, COCPIKALLMX CTENEHN ¢ HETBIMU MTOKA3ATENSIMH,
BELUIOMHATD TOKACCTBCHHDIC NPCOOPA3OBAHNS PALONAILILIX BLIPAKCHHI HA OCHOBE IPaBHI
ACHCTBHI HA MHOTOUWIEHaMH B (OPMYJT COKPALIEITHOTO YMHOMKCIIHS:

BBINOJHATE PA3/I0KEHHE MHOTOYJICHOB Ha MHOKUTEIH.

Bb”?yCKHlH{ HOJAYHU 6O3MOMNCHOCHID!

BLITOJTHHTE MHOTOLIATOBLIC NPEOOPA30BAHNS PALHOHAIBHBIX BLIPAYKCHHI, IPUMEHSA UPOKHIT
BLIOOP ¢0COOOB U MPHEMOB; _
NPUMEHATE TOJKACCTBEHHBIC NpeoOpasOBaHUs Ul PeLICHHs 3aay M3 Da3lTHYHBIX Pa3[eloB

Kypca.

Ypasuenus

Buvinycknuk nayuumea:

pellaTk OCHOBHBIC BM/BI PAMOHATBHBIX YPABHEHMI ¢ OTHOH IepeMeHHOIl, CHCTeMBl IBYX
THHEHHBIX YPAaBHEHHH ¢ ABYMS IIEpEeMEHHBIMH;

IOHMMATD YPABHEHHE KaK BaKHEHIIYIO MATEMAaTHUECKYIO MOJENb ISl ONHCAHHS H H3YUeHHS
PazHOOOPA3HEIX PealbHBIX CHTYAUWH, pelaTh TEKCTOBBIE 3a/1aun anrebpanyeckinM METOIOM:
NPUMEHATE rpaHUecKne TIpeJICTaBIeH s JUls HCCIeMOBARNs YPABHEHWI, MCCIeNOBAHMS 1
PCLICHHA CUCTEM IMHEHHBIX YPaBHCHHIT ¢ JABYMS [ICPEMEHHLIMH,

Bb”‘inKHuK ROJPYHUM 603MONCHOCHIDL.!

OBnazeTh CHelHanbHBIMA MPUEMAMK PeleHHs YPaBHEHHH M CHUCTEM YpPaBHCHMI, YBEpPEHHO
IIPUMCHATE - anmapar  YpaBHCHUH JUlsl pelleHUs pa3’HOOOpasHbIX 3a1au M3 MaTeMaTHKH.
CMEIKHBIX IIPEAMETORB, MPAKTHEII;

llpumensaTs rpadudeckue npeacTaBIEHUs Ul UCCICIOBAHUS YPABICHHI, CHCTEM ypaBHEHHH,
coaepiKaliX OYKBEeHHbIE KOO PUIIHEHTEL.

Hepagencrpa

BbH?yCKH UK Hayvyumcea:

llonumaTs TepPMHHOIOTHIO M CHMMBOITHKY, CBA3aHHYIO C OTHOLUCHHEM HEPABCHCTBA, CBOHCTBA
YHCJIOBBIX HEpPABEHCTE;

Petniate imHelHble HepaBeHCTBA ¢ OIHOM MEPEMEHHON H WX CHCTEMBI, pemares KBaJpaTHble
HEPABECTB C OMOPOH Ha I'paHuecKue 11pe/ICTaBICHHS:

I1 PHMCHSATE annapar HEepaBeHCTB AJIA PEUICHHA 301a4 U3 Pa3/IMUHLIX pa3aesIoB Kypca.




Boinycknur noyuum eosmodxcnocmn:

*  OB7azeTh PasIHYHBIME IPUEMAMH JOKA3ATC/ILCTBA HEPABEHCTE; YBEPEHHO [IPHMEHST
annapaT HepaBeHCTB A/l pelleH s Pa3sHoo0pa3HBIX MATEMATHUECKHX 3a1ay, 34,144 U3
CMEXKHBIX MTPEIMETOB H MPAKTHKH;

o TpumensTs rpaQuueckue Npe/ICTABICHHs JUlsl HCCIE0BAHMS HEPABEHCTB, COACPIKALLMX
OykBeHHbIe KOYDULHCHTDL.

YucioBble MHOMKECTBA

Boinycknuk nayuumesn:

e [lonumars TEPMHHOJIOTHIO M CHMBOJTHKY. CBI3AHHBIE C [TOHSITHEM MHOYKECTBA, BBINTOJIHATEL
Orrepalri Hal MHOYKECTBAMHU,

e lcnose3oBarh HavaIbHBIE PEACTAB/IEHUS O MHOMKECTBE JIEUCTBU TEC/TLHBIX YHCEI.

Bb”?yCKH UK ROJTYHUI 803MOMNCHOCHIbL!

e PaspsuBarh HPEJICTABICHHE 0 MHOYKECTBax,

e Pa3BuBarh npeactaBieHue 0 YUCIC U YHCIOBBIX CHCTEMAX OT HaTypalbHBIX YHCET 10
ACTICTBHTENIBHBIX; O POJIM BBIMHCIICHHUI B IPAKTHKE;

o Pa3BuTh M yrIyOUTh 3HAHMS O JIeCHTHUHON 3aITHCH JASHCTBHTEIBHBIX YHCET (meprosHvecKue u
HENEPHOMYECKHE IPOoOH)

DyHkuun

Boinycknuk nayuumes:

o [lOHMMATDL U UCITONIB30OBATL (O VHKIMOHATLHBIE OHSTHS, SI3bIK (TEPMHHBI, CHMBOJIMYECKHE
0003HaYEeHUS);

¢ CrTpouThb rpadyKH 3MeMEHTAPHBIX (DYHKINI, HCCIIEI0BATE CBOMCTBA YHCIOBBIX (GyHKIMIT HA
OCHOBE M3YYEHHSI MOBEAEHUS UX IpaHKOB;

b HOIIHMaTb q.)yHKLUfIfO Kakx B&!}l\’[l(iﬁ[[[_\’lO Alil'l‘Cl\!ki'l‘il'—lL’CK}HO MO/J€JIb 1 OIMMCaHKMs HpOLlCCCOB H
SABICHHH OKPYIKAIOIIETO MUPA, IPUMEHSITEL ()Y IKIIHOHATBHBIH S3LIK /181 OMHCAHUS H
HCCTIC/IOBAHMS 3aBUCUMOCTEH MEIKAY (PH3HUYCCKUMH BEJTHUHHAMHU:

e [loHUMaTh U MCTIOJIB30BATE A3BIK MOCNIEI0BATEIBHOCTE (TEPMHHBI, CHMBOJIHYECKHE
0003HavYeHU)

e llpuMeHaTs GOPMYIIBL, CBsI3aHHbIC ¢ apH(METHUCCKOH | FEOMETPHUECKON MTPOrpeccHIMH, U
anmnapat, ChOPMHUPOBAHHBII MPH H3YUEHHHU APYTHX PA3EI0B Kypca. K pelIeHHIo 3a7a4, B
TOM YHCJIe C KOHTEKCTOM M3 PeaTbHOW KH3HH.

BIJIH_VC'KH HK NoJy4um 603MOMNCHOCHb.!

* IlpoBoauTe HecnenoBaNNs. CBA3ANIbIC ¢ H3YUCHHEM CBOMCTB ()YHKIIHH, B TOM UHCe ¢
HCTIONIb30BAHHEM KOMIIBLIOTEPA; HA OCHOBE IPaMKOB H3YUCHHLIX (DYHKIMIT cTpouTh Gomee
CIIOKHBIC TPa(HKH (KyCOUHO-3a1aHHBIE, C BLIKOTOTBHIMU TOUKAMH U T.II. );




Vicrionb3oBath (yHKUMOHATBHBIE [Ipe,(CTaBIeHNs 1 CBONHCTEA (GpyHKIN perienns
MaTeMaTHIECKHX 3a/1a4 U3 Pa3/IMYHbIX Pa3/eioB Kypea;

Perath KOMOMHHPOBAHHBIE 3a/1aU1 ¢ TPUMEHEHHEM hopmysl n-ro ujiena 1 CyMMBI epBBIX n
YICHOB apH(QMETHUECKOH U reOMeTpHYecKoil MPOTPECCHH, IPUMEHSS TIPH 9TOM annapar
YPaBUCHHH U HEPaBEHCTR;

[Tonumars apupmeTnueckyio n FCOMETPHYUECKYIO NPOrPpecCHi Kak (hYHKLHKM HATYPaIbHOTO
APryMEHTa; CBA3LIBATH APU(PMETHUYCCKYIO IPOIPECCHIO ¢ THHEHHBIM pocTom,
FCOMETPHUCCKYIO - C IKCHOHEHIIMAIBHBIM POCTOM.

JJ1eMeHThbI MPHKJIATHONH MaTeMaTHKI

Botnycknuk nayuumes:
Menonb3oBaTe B Xozte pemenns 3anau JJIeMEHTapHbIE MPEICTABIEHHS, CBSA3AHIILIC C
NPUOTHKEHHBIMH 3HAYCHUAMU BETHUYHI:
Menonbsoath npocteiitine criocodbl npejicTasienns u aHainsa CTAaTHCTUYECKUX JaHHBIX;

Haxonuts oTHOCHTETIBHYIO YacTOTY U BEPOATHOCTL CNYYAHHOTO COOLITHSI:
Pewars komMBrHaTopHEIE 3a1aun Ha HAXONIEHHE YHCA 00BEKTOR FITH KOMOHHAI[HIA,

BbH?yCKHHK HOYUURL 6OZMOCHOCHTD.!

[lonste, yto ukcnoBLIe naHHbIE, KOTOPBIE HCITOJIB3YIOTCS JIIS XapaKTepHCTHKH 00BeKTOB

OKPYIKAIOLIETO MHPA, SIBIISIOTCS MPEUMYIIECTBEHHO NPHOIMKEHHBIMI, UTO TI0 3aIIHCH

NPHOIMIKEHHBIX 3HAYCHHUIT, COMEPIKALIINCA B HH(pOPMALMOHHBIX HCTOYHHKAX, MOJKHO CYIHTD

O IIOTPEIIHOCTH MPHOTHIKEH S :

IToHATE, YTO MOrPELIHOCTL Pe3y LTaTA BLIYMCTEHMI 10KHA GBiTh COM3MeEpUMa ¢

ITIOrPEIIHOCTBIO HCXOAHBIX JJAHHBIX;

[Tprobpectn nepronavatbublil ONbIT Opranu3ammy cOopa JaHHBIX MPH MPOBEAEHUH OTIpOca

OOLIECTBEHHOTO MHEHHSI. OCYIIECTRIISTE HX AHATTH3, IPEACTABIIATE PE3y/IbTaThl ONPOCA B BUIE
TabAMIBL, AHArpaMMb;

IIproBpectu onpIT nposecis cavuaiinix IKCIIEPUMCHTOB, B TOM YHC/IE ¢ TTOMOIIBIO

KOMIIPIOTCPHOTO MOAETHPOBAHUS, HHTEPIIPETALUH HX PE3YTbTATOB; HAYYHTLCA HEKOTOPBIM

CTHCUHATLHBIM IPHEMAM pelleHHs KOMOHHATOPHEIX 3a/1a4.




[lnanupyembie pesyantari usydennus reomeTpuu B 7 - 9 kaaceax

Ieomerpuyeckne puryprr

- Ouepuposarth noHsTHSIMM FCOMETPHUECKUX (uryp;
- MBBJACKATL. unmepnpemuposams u npeopazosuicame HH(OPMAIIHIO 0 FCOMETpHYECKUX (urypax, 7
HPEICTABICHHYIO Ha YepTexkax:;
+ MPHMCHATE UL PELICHHS 3a1a4 FeOMETPHYECKHE (axTel, eciu ycnosus ux NPUMCHEHUS 3a1aHbl B
ABHOM opme, a makace npednoaaeaemes necronsio wazoe pewenus;
" PEIIATL 321041 HA HAXOXKAEHHE FeOMCTPHYCCKHX BETHYHI 110 00pa3iaM Uil anropHTMaM:;
“opayuposame ceoticmea u APUSHARY hucyp:
© Q0KA36I6ANL 2CoMempPUYecKe ymeepowcoenus;
Ceradems cmandapmuon Kraccugurayueti ntockux puayp (mpeyeonvnurxos u YeMbIPEXY20NbHUKOE),
B noscenesnoii skuznn MPH H3YHCHIH IPYTHX MPEJIMETOB:

HUCIOJIB30BATh CBOMCTBA FEOMETPHUECKHX (uryp JUIs peleHus THIOBbIX 3a/1a4, BO3HUKAIOIIMUX B
CHTYaLHAX MOBCCANCBHON JKH3HH, 3a1a4 MPAKTHYECKOTO CoIepIKanums;
| HEROTL306AMb CEOUCMGU 2COMEMPUYCCKIY Queyp 0as pewens zaday npakmuveckoeo xapakmepa u
3a0a4 U3 CMEeHCHBIX OuCyunIIN,

OTHomenus

OnepupoBath MOHSTHAMH: PaBCHCTRO  Guryp, paBibie Qurypsl, PaBEHCTBO  TPEYroJbHUKOBR,
[apaniebHOCTL IPSAMBIX, HNEPNEHIUKYIAPHOCTE IPAMBIX. YIJIbI MEWKIY MPSAMBIMH, NEPIIEHIUKYJLIP.
HAKIOHHAS, NPOCKLUSL, nododue (huzyp, nodoiHe Queypet, n0O0GHLIC MpeyveotbHuK:

- ipuMenams meopemy @aneca u meopemy o NPONOPYUOHANLHBLY OMPEIKAX NPU peutenuy 3a0ay;

" XUPARMEPUZ06AMb 63AUMHOE PUCHONONCCHIE APSLMOLL U OKPYIICHOCIY, o6yx OKPYICHOCMEN,

B HOBCE/INCBIION KU3HH H NP1 H3YHCHHI IDYIIX IPE/IMETOB:

- MCHOMIL30BATL OTHOLUEHHS JUIA PELLCHHS 38144, BO3HHKAIOWUX B PCILHON XKU3HH,

'I/I:;Mepe:mﬂ H BLIMHC/ICHHS ‘

BbimonnaTs usmepenne AUINH, - PAaCCTOAHMH, BETHYMH YITIOB ¢ MOMOLILIO HHCTPYMEHTOR JIJIsl
M3MEPEHHH JUIHH H YTIIOB,

HPUMCHATL  QOPMYIIbI  TIepUMeTpa, MIoaL i oOBéma, MmO MoBepXHOCTH OTHEJIbHBIX
MHOTOrpaHHUKOB IPH BBIYMCIICHHAX, KOTIa BCE MaHHEIe HMCIOTCS B YCJIOBHH;

HPUMEHATE Teopemy ITudaropa. Gazosrie TPUTOHOMETPUHECKHE COOTHOIIEHHS Ul BLIYHCTCHMS
ATHH, PacCTOSNNH, TTomazeit B npocTeiimx Cayvasx:

- onepuposamo npedcmasnenusmu o Onune, naowadu, 00véme karx o se.nmuiay:




© npumenams meopemy Iupazopa, gopmynst niowadu, 00vEMa npu peweni MHO20WAz08bIx 3a0ay,
6 KOMOpPbIX He 6ce Oalible nPedcmasiensl A6110 U KOmopbie mpelylom guivucienil, onepuposams
001Ce WUPOKUM KOTUYECMBOM (OPMYT ONuiHbl, niowadu, 06veéMa, GLIYUCIAND xapakmepucmuxu
KoMOunayuis pueyp (OKpYACIHOCMET 1 MIt020Y 20.1bIUKOG), GOIYUCISNb paccmoanus mesicoy guzypavu,
APUNMEHAMb MPUSOHOMEMPULECKUE HOPMYIbl 015 GoIYUCICIHI 8 BOTEE CRONCHBIX CIYHAAY,
NPOBOAUMS GLLYUCICIUS 11 OCHOGE PAGHOGEIUROCIU 1l pasnococmagieniocmu;
T MPOGOOUNTL NPOCMbLE BLIYUCACHUSL HA OOBEMHBIX METaX:
* POPMYIUPOBAMB 3A0AUU 1A GLIYUCICILE AL, niowaodett 1t 00vEMO6 U peuans ux.
‘B noscejineBHoiil sKu3HI M NPy W3yweHHH Apyrux npeiMeToB:

BPIAMCBITE  PACCTOSNMS HA MECTHOCTH B CTAHJAPTHBIX CHTYALMsX, NPUMEHSITH (GOPMYJIBI M
BBIUHCIATE MIOWEAM B IIPOCTBIX CI1yYasX:

npoeodumb GOIYUCHCHUA 1Hd MeCnocniu, npuwvensms f/)()‘])_‘l.’yf{bl npu GbivucjIenUsiIx 6 C.«l'fe.').’('h'.blx

YueOHbIX npedMemax, 6 OKpyscalouels OelicmeumensHoC.

Ieorterpuueckne nocrpoenns

M3obpakate THIIOBEIE TLIOCKHE (MIVPHI § (burypbl B npocTpaHCTBE OT PYKH M C MOMOLIBIO
HHCTPYMEHTOR;
L u300pascame 2eomempuyeckue gueypul no MEKCMOBOMY U CUMBOILHOMY ONUCANUIO,
© C60000H0 ONEPUPOBUMb YEPMEHCHBIMU UHCMPYMEHMAMU 6 HECTOHCHBIX CAVYASX,
" BBINOANANTD ROCMPOEHUS MPEY O ILINIKOG, RPUMCHAMbL OMACTbIBIC MemoObl nOCMpoenunl Yupkyiem u
JUNHETIROU U NPOBOOUMb NPOCMETUIUE UCCTCOOCANS YUCIU PeULCHUIl;

usobpacamv  munogwie niockue ueypbi u  0bvévbie mena ¢ ROMOUYBLIO  IPOCMETIUIUX
KOMILIOMEPHBIX UHCMPYMEHMOG.
B noscesnesnoii sku3uu u npu 3y aenmnm APYTUX NPEAMETOB:
" BBUTOJIHATD [POCTEHIINE NOCTPOCHHUSI HA MECTHOCTH, HEOOXOMMBbIE B peablON KH3HHU,

* OIIEHHBATH pasMepsbl pealibHBIX 00BeKTOB OKpYyKarouero Mupa.

IIpeodpazoBanus

+ CTpouThb Qurypy, CUMMETPHUHYIO TAHHOH (urype oTHOCHTENLHO OCH M TOYKH:
. OREpUPOSaAMes nonamuest Oguicelus u npeobpazosanus nodobus, erademn nRPUEMami NOCMpPoeHua .
ueyp ¢ ucnoavzosanuem OguICeHl 1 NPeoOpa30sanuil ROOOGUS, RPUMEHSMb NOAVHEHHbIC 3HAHUS U
ONbIN NOCMPOCHUTI 6 CMEIICHBIX NPCONCITIAY U 6 PAIBIBIX CUNYALUAX OKpYJACaione2o mupd,

© cmpoums uzypy, nodoGHYI0 OaHKOT, NOTL30BAMBCS CEOLICINGAN U

nodobus 013 060cHosanUs c8OTICME puzyp;

FAPUNICHANL CEOUCMBA OGUNCEHU 0151 NPOBCOCHIS NPOCMETIUUX 0BOCHOSAHT C0TICIE dueyp.

B MOBCeIHCBHOM KU3HH U NPH H3YUCITHIT APYTIHX npeamMeToB:




* pacro3HaBaTh IBHIKEHHE OOLEKTOB B OKPYIKAIOLIEM MHPE;
" Paciio3HaBaTh CHMMETPHYHBIE (DUTYPBI B OKPYKAIOLIEM MHIpE;

FAPUMENAMD C6OUCNGA DGUNCCHUL U IPUMEHSML NO00OUE AN ROCMPOERUL U GuIYUCIeHUI].

BekTope! 1 kKoopaunaTel Ha miockocTH
- OrieprpoBaTh TOHATHSIMI: BEKTOP, CyMMa BEKTOPOB, pasiiocme 6ekmopos, NPOU3BE/IeHHe BEKTOPa
Ha 1UCII0, Y201 MEHCAY BERMOPAMU, CKATAPHOE NPOU3EeOeH e 6eKMOpPOs, KOOPAMHATHL HA I1JI0CKOCTH,
KOOPOUNAmsl 6exmopa, - OrpeessTh MpHOIMAEHHO KOOPIHHATBI TOUKH 110 e H300paKeHnI0 Ha
KOOPAMHATHOMN [1JTOCKOCTH;
" BBITOJIHATE JIEHCTBUSA HaJl BEKTOPaMH (CIIOKEHHE, Gbiuumaiiiic. YMHOXKEHHE Ha YMCII0), GbIYUCAMb
CKATAPHOE NPOU3GEOCHUE BEKMOPOB, ONPeOeIsmb 6 NPOCIMeiiuiux CAYHAAX YeOl MexHcOy 6eKmopamu,
BOINOINAMb PAZI0JICENUE GEKMOPa Nd COCMABIAIOUE, NPUMENANb NOAVYENIbIE 3HANUSL 6 huzuxe,
ROTBIOGAMBCSL POPMYAOTL BLIYUCICHIS PACCIIONHLS MEHCAY MOYRAMU RO U3CECMHBIM KOOPOUHAMAUM,
UCNOTB306AMb YPAGHENUa (huayp 011 pewenus 3a0ay;
§ NPUNEHAMb 6EKMOPbLI 1 KOOPOUHAMBL ONSL PEULIEHUSL 2COMEMPULECKUX 3A0UY HU GbIYUCTIeH e OnuH,
yenos.
B nosceineBHoii susHM 1 npu H3YHMeHUN IPYIUX NTPeJAMETOR:
HCHOTB30BATh  BEKTOPBI  [UIsl  PELIEHMs TPOCTEHIIMX 3a1a4  Ha OlIpe/IeTICHHE  CKOPOCTH

OTHOCHTECJILHOIO JIBUIKCHUS;

HEROTLI06ANL ROHAMUA 6EKMOPOG U KOOPOUNam 015 pewtenus 3a0au no usuxe, eeozpauu u
Opyaum yuebHbIM npeomeman.
Heropusa maremaTnkn
. OnHUCBIBATH OT/IE/IBHbIE BBIIAKOMIMECS PE3YNbTaThl, MIOJYYCHHBIC B X0O/I€ PA3BUTHS MATEMATUKU KAaK .
HayKH;
* 3HATL [IPUMEPBLI MATEMATHUECKUX OTKPLITHI M MX aBTOPOB B CBSI3H ¢ OTEUECTBEHHON H BCEMUPHOM
HCTOpHEH;
" IOHUMATh POJIb MATCMATHKH B pa3BUTHU Poccuu;
| XAPARMeEPU3osamb 6KIA0 GLIOAIOUUNCA MAMEMAMUROE 6 PA3GUMUE MAMEMAMUKY U UITbIX Hayyblx
ob.1acmen.
MeTtoabl MaTeMaTHKH

BuiOupare moaxoasiuuii u3yueHHbIH MeTO IpH PCHICHUM HM3YYEHHBIX THUIIOB MaTEMATHUYECKHX
3aj1au;

HPUBOIUTL IPUMEPBI MATEMATHUCCKIIX 3AKOHOMEPHOCTECH B OKPYKAIOUICH NeHCTBUTENBHOCTH M
[POH3BE/IEHUSIX HCKYCCTBA,
 UCNOTBIYS USPUCHHBIC MEMOObL, NPOGOOUNDL DOKAZUMENLCMBO, GbLIOIHSING onposepoicerue;

' 6’516“]?(”7”) U3YveHHble Memoobl U ux .'CO.H(GHHHI{I-IU 0 PeUieHUA MAMeMAmuyeCcrux 3&!0({1!;




UCROIB306AMb  MAMEMAMUYECKUC HAHUA 018 ONUCAHUS 3aroHOMEpHOCMET 6  OKpYJIcalouyel

QeUCINGUMENLHOCIIU U NPOUZBCOCT USY UCKYCCMGBA,

" NPUMEHAMb RPOCMENWUe RPOPANMHbBIC CPeACIMBA U QACKMPOHHO-KOMMYHUKAYUOHHBIE CUCIEMbI

npu pevienuu Mamemamuiyeckux 3a0auy.




Conep:xanue kypea aaredops! 7-9 kaaccos
yp

AnredpanyeckHe BbIPaKeHHS

Beipaxcenne ¢ nepeMeHHBIMH. 3HauyeHHE BBIPOKCHHS C MEpEMEHHBIMH. JlOMycTHMble 3HAYCHHS
nepemerHbix.  ToxmectBo.  TojxiecTBennble  npeo0pa3oBaHus — anrebPanuecknx — BBIPAKEHHI,
JlokazaTenbeTBO TOWKIAECTB.

. Crenerp ¢ HaTypambHBIM roKasaTeneM u eé cBoictBa. OjHouwieHs. OHOUWIEH CTAHIAPTHOTO
Buta. Crenexb oanowiena. MHorowieHsl. MHOrowieH CTaHAAPTHOrO Buia. CTEmeHb MHOIOYNEHA,
CiioxeHne, BEIYUTAHUE W YMHOKEHHE MHOTOWICHOB, DOPMyJibl COKPALIEHHOIO YMHOKEHMUS: KBajpar
CYMMBI H KBAJpaT PpasHOCTH ABYX BBIPAMKCHHH, NPONH3BEICHHE CYMMBI H Pa3HOCTH ABYX BBIPaKEHHII.
Pasnoxenne MHOro4IeHa HA MHOKUTEN, BhieceHne MHOMKHTENS 3a CKOOKH. MeTos FPYIITHPOBKH.
PasHocTh KBaApaToB aBYX BbIpakeHui. Cymma u pasHocTh KyOOB aBYX Bhlpawenuii. KpagparHbiii
TpéxwieH. Kopenn ksanparnoro Tpéxunena. CBoiicTBa KBaapaTHOTO TpéxuieHa.  Pasmoxenue
KBA/JIPATHOTO TPEXUIEHA HA MHOKHTEITH

Paunonanbueie Belpaxenus. llenbie Boipaxenus. JIpoGHble BeIpakeHus. PamuonanbHas apo6b.
OcHoBHOe cBOHCTBO paunonaibHOi podn.  ClokeHne, BBIYHTAHHE. YMHOXKEHHE H JIEJIEHHE
palroHanbHbIX  apobed.  Bosemenuce pawmonaibHod  ApoOM B cTeneHb. TOXIECTBEHHDIC
npeodpa3oBanus palHOHATBHBIX BhIpaskeHuit. CTeneHb ¢ Le/bIM ToKa3aTelleM H eé CROMCTBRA.

Kpaaparuple kopHu. Apudmernyeckuii KBaapaTHbIH KOpeHb M €ro CBOHCTBA. TOMIECTBEHHbIE
npeodpa3oBaHus BLIPOKEHHUH, COAEPIKALLINX KBAAPATHEIE KOPHH.

YpaBuenus

YpaBnenne ¢ onHoi mepemennoil. Kopenb ypaBHenus.  PapHocunbHbic ypapHenus. CBoMcTBa
YPaBHEHUH C OJHOI MepeMeHHON. Y paBHeHHE Kak MaTeMaTHIecKas MOJE b PEAbHON CHTYAIHH.

Jlnneiinoe ypasnenne. Kpanpatnoe ypasHenne. @DopMmyla KopHeil KBagpaTHOTO ypaBHEHHS.
Teopema Buera. Paunonanbuble ypasreHus. Pelienne paBHOCHIBHEIX YPaBHEHHIN, CBOSIIMXCS K
JMHCHHBIM MJIM KBAJAPATHBIM ypaslcunsm. Peinetne TeKCTOBbIX 3a/1ad ¢ MOMOIIBIO PALHOHAILHBIX
ypaBHEHHIA.

YpasHeHHe ¢ JByMs TepeMeHHBIMH. [paduk ypaBHEHHs C JIByMsl IllepeMeHHBIMH. JIHHeHHOe
YPABHEHUC € ABYMS NEPEMEHHbBIMH H €ro rpafuk.

CucreMbl ypaBHEHMH C JIBYyMs NepeMeHHBIMH. [ paduueckuil METOJ perieHHs CHCTeMbl
YPaBHCHUH ¢ JABYMS [EpPeMeHHbIMU.  Peinciine cucTeM ypaBHEHWHT MeTOIOM MOACTAHOBKH H
croxenns. CHcTeMa IBYX ypaBHEHHI € JIBYMsI IEPEMCHHLIMH KAK MOJIE/b PCaTbHON CHTYAIIHH.

Hepasencrsa

‘licnoBble HepaBeHCTBA W MX CBOficTBA. CIIOKCHHE M YMHOJKEHHE UHCIIOBBIX HEPABEHCTB.
OuennBanne 3HAYEHUS] BHIPAKEHMS. HepaseneTso ¢ onHON  mepemMeHHOW. PaBHOCHIIEHBIE
HepaBeHcTBa. UHC/10BBIE NPOMEKYTKH. JIHHCTIbIC 1 KBAAPATHLIC HEPABEHCTBA ¢ OJIHOM MepPEMEHHO.
CucTeMbl HEPAaBEHCTB € OJHOM MepeMEHHOIH.

YnciioBble MHOYKECTBA

MHoxkecTBO U ero anmeMeHTbl. CriocoBbl 3a1aHUsi MHOMKECTBA, PaBHLIE MHOKECTBA. [lycroe
MHOKeCTBO. lloamHOoNKecTBO. Oncpatnu na MuokecTsamMu MILocTpaims  COOTHOIIGHHH MeXILy
MHOKCCTBAMH C TIOMOIIBIO AMarpaMM  Diliicpu. MiowxecTa HaTy pabHbIX, LEIbIX, PAHOHATBHBIX

m
uncesl. PainonarsHoe uneto kak aApobb BHAA — , TAE M- 1EeJI0e UHCT0, a N —HATYPATLHOE, M KakK
p b
n

OeckoHeuHas mepuojMueckast necsTHdHas apoOb. IIpejcTaBieHue 06 WPPaLHOHATBHOM HHCIIE.
MuoxecTBo melicTBuTenbHBIX uncen. [Ipe/cTaBnenne AefCTBUTEIBHOIO YHCIA B BUIE OECKOHCUHOM




HEeINepHO/HUECKOH aecstHuHON  npodu  CpaBHenne ACHCTBHTENBHBIX uHcell. CBA3b  MEKIY
MHoskecTBaMH N. Z. Q

Oynkunu
Yucaosble yHRUUH

MYHKIMOHATBHBIC 3aBHCHMOCTH Mekay BennuuHamu. Ilonsrtue ¢ynxkunn DyHxuus Kak
MaTeMaTHUecKass MOJIedb peaibHoro npouecca. OOmacTh onpenenenus W o0IacTh 3HAUEHHI
(pyuxunn. Criocodsl 3amanus (GyHkumu. I'padgmk (pyakuuu. [loctpoenne rpaduxoB QyHKIMH
noMolbio npeodpaszosanuit Gpuryp. Hynu ¢Gynkuuu. [lpomesxyTku 3HaKouoctosHcersa (yHKIHH.
[IpoMexyTKH BO3pacTaHus ¥ MPOMEKYTKH YObIBAHHS (DYHKLIHH.

JIunelinas QpyHkuus, odpaTHas MpOMOPLUHOHATBHOCTD, KBaJApaTHdHas (PYHKIHs, (PYHKLHS y =
4/, MX cBOWCTBA U TpadukH.

YucioBble MNOCTEI0BATEILHOCTH

[Torsttiie uncoBO# MocsieioBaTesibHOCTH. KoOHeuHble W OECKOHEUHBIE TOCIEA0BATE/IbHOCTH.
CnocoObl 3a7aHMs TOCACNOBATE/ILHOCTH,  ApudMerndeckas M FEOMETPUYECKas MPOrpecCHH.
CpoiicTBa 4/ICHOB apudMeTHueckold H reomerpuyeckoil mnporpeccuil. DopMyibl 00IIEro wieHa
apumMeTHHecKoH M TeoMEeTpHUecKoil rnporpeccui. dopmysibl  CyMMBI N —TIEPBBIX UJICHOB
apu(MeTHYecKO M TIeOMETPHUYECKOM  11porpeccHit. Cymma  OCCKOHEUYHOH reoMeTpHYecKoi
nporpeccuu, y kotopoit |g| < 1. [lpencrasienue GeckoHeYHOH 1ICPHOAMYECKON ACCATHYHON APOOH B
BHJIe OOBIKHOBEHHOIT /Ipo0H.

DIeMeHTLI NPHKI aJHOI MaTeMATIIKH

Marematiueckoe MmomenupoBanue. [IpouentHele pacuérsl. DopMyiia CIOKHBIX TPOIEHTOB.
[Tpubmkénnple BeraMcIeHns. AOCOMIOTHAsS W OTHOCHTENBbHAs NorpemHocTH. (OCHOBHbIE TTPaBHIIA
komOuHatopuku.  Yacrora u BeposTHOCTL ciydaiHoro coObitus.  Kiaccuueckoe ompenenenue
BeposTHOCTH.  HauanpHble cBefeHHst o craThcTuke. llperncTaBneHHe OaHHBIX B BHIE TaOJHLL, -
KPYTOBBIX M CTOMOYATBIX Auarpamm. rpadgpukoB. CTaTHCTHYECKHE XapaKTEPUCTHKH COBOKYITHOCTH
JAHHBIX! CpEeHEE 3HAYCHHUE, MOJa, pasMdx, MC/IHaHa Bbl60pKM.

Aaredpa B HCTOPHYECKOM PA3BUTHH.

3apoxaenue anredppl, KHUIa 0 BOCCTAHOBIGHHMM W MPOTHBOMOCTABAEHHH MyxamMmena aib-
Xopesmi. Meropust popMmupoBanus MaremMaTHdeckoro sspika. Kak  3apoauiack uaes KOOpIAMIAT.
OTKpBITHE UPPALMOHAIBHOCTH, M3 HCTOPHUK BOZHUKHOBEHWS ()OPMYIT IS pellleHns ypaBHEHUH 3-i 1
4-ii creneneid. Mceropus pazButust nowsitus  Qynkimu,  Kak 3apojannach Teopus  BEPOATHOCTEH.
Yucna dubdonauun. 3amava JI.Ilmzanckoro (PuboHau4H) 0 KPoJHKaXx.

Koauuecmeo KOHMPOJIbHbIX [Jﬂﬁ()l’ﬂ:

7 knace-8 8 knacc-7 9 Kitace- 6
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ITpocreiimimne reomerpudecke GUIrypsl )

Touka, mnpsvasg. Otpesok, jayu. Yroa. Buasr yrnoB. CMexHbBlE W BEpPTUKaNbHBIE YIUIBL
Buccekrpuca yria.

[lepecexaromuecs u napamienbHble  upsmble,  [lepnenaukynspusie  npsamsie.  Ilpusnakn
napauiebHoCTH  npsiMbix. CBoifcTBa MapaiieibHBIX NpsAMLIX. [lepneHAuKyIsp W HakIOHHas K
MPSIMOiA.

MHOT0Yro/IbHUKH

Ipeyronpuuxu. Buasl TpeyroabHukoB.  Meauana, OHCCEKTpHca, BBICOTA, CPEMHsSs JHIHA
TpeyrojipHuKka. [IpH3Haku paBeHcTBa TpeyrosibHUKOB. CBOWCTBA M NPH3HAKH PaBHOOEIPEHHBIX
TpeyroiabHUKOoB., CepeIMHHBINA MepneHAnKYIp oTpeska. CyMMa yIloB TPEYroJbHUKA. BHELIHHE YIIIbl
TpeyronpHuKa. HepaBeHcTBO TpeyronbHHKA. COOTHOIIEHHS MEXKIY CTOPOHAMH M YIJIaMu
TpeyronsHuKa. Teopema [Tudaropa.

[TonoGubie TpeyrosbHukH. [Tpuinaku nojaobus TpeyroibHHkoB. Toukd nepeceueHns MeIMaH,
OUCCCKTPHE. BLICOT, TPEYTOJIBHUKA, CePeIMHHBIX MEPHeHHKY/IAPOB CTOPOH TpeyronbHuka. CBOHCTBO
OMCCeKTPHCHI TpeyroibHHKA. Teopema Pasieca. MeTpryeckue COOTHOUIEHHS B IMPAMOYTOJILHOM
Tpeyroininke. CUHYC, KOCHHYC, TAHTEHC, KOTAHICHC OCTPOrO yIja HPAMOYrOJbHOIO TPEYroJbHHKA U
yraoB ot 0 1o 180°. ®dopmyinbl, CBS3BIBAIONINE CHHYC, KOCHHYC, TAHTEHC, KOTAUICIIC OJHOrO M TOro
JKe yria. Pemnenne TpeyroabHHKOB. Teopema CHHYCOB W TEOPEMa KOCHHYCOB.

YeteipéxyronpHuku. [lapainenorpamvm. CpoiictBa W TPHU3HAKW [apauiejorpamma..
IpsimoyrosbHuK, poMO, KBanpar, UX ¢BOHCTBA W npu3Haku. Tpanenus. Cpeauss IMHUs TpaNeUuy 1 ed
CBOMCTBA.

MHOroyroapHUKH. BRIMYKITBIe MHOMOYTrOJIbHHKH., CYMMa YIIIOB BHINYKIONO MHOTOYTOJBHHKA.
[IpaBuiibHBIE MHOTOYTOJIBHUKH.

OKpy/KHOCTH H KPYT
['eoMeTprUYecKHe TOCTPOEHHS

OKpY’KHOCTb M KPYTr. DJAEMEHThI OKPYIKHOCTH M Kpyra. [leHTpaibHble M BIMCAHHBIE YITILL.
KacarenbHass K OKpPYXXHOCTH M cC CBOHcTBa. B3zauMHOC pacrojioKeHHe MpsAMOH M OKPYKHOCTH.
OnucHHAs W BIIMCAHHASI OKPYIKHOCTH TPEYroJibHUKa. BriMcanHble W ONHCAHHBIE YEThIPDEXYTOIBHUKH,
MX CBOMCTBA M MPU3HAKH., BriMCaHHbIE M ONUCAHHbIE MHOTOYTOJIbHUKH.

['eomerpuueckoe mMecto Tovek (I'MT). Cepeaunuplii neprneHJUKysp 0Tpe3ka U OHCCEKTpHca
yria kak [MT.

['coMeTpruecKHe NOCTPOCHHS IHPKYJIeM M JIMHelikoi, OCHOBHbIE 3ajladd Ha [I0CTPOCHHE:
MOCTPOCHHUE yIa, PAaBHOTO JAaHHOMY, MOCTPOCIHE CEPEeAUHIIHOr0 MepleHIMKY/IIpa JaHHOro OTpe3sKa,
TIOCTPOEHHE TPSAMOH, NMpOXoAdINed uepe3 JaHHYK TOUKY W TMEPNEHANKYISIPHONH JaHHOHW INPAMOW,
noctpoenue OuccekTpuchl JaHHoro yria. [locTpoeHue TpeyroibHHKA MO 3alallbIM IEMEHTAM.
Metox I'MT B 3agavax 1a ocTpoeHue.

Wsrepenne reomeTpHYecKHX BeJTHYHH
Jnuna orpeska, PaccTosHue Mexy JABYMs ToukaMu, PaccTosHue oT ToukH 10 npsiMoit. Paccrosanue
MEKIY MapaIeIbHBIMH IPSIMBIMA.

IlepumeTp MHOTOYTOTBHHKA.

JliuHa okpyKHOCTH. J{1HHA Ayrd OKpY»>KHOCTH.

['panychas mepa yria. Bemnuuna BOHCAHHOTO YIUIA.

[TonsiTHe ro@aau MHoroyrobHuka. PapHosennkue purypel. Haxoxaenue miommaiu
‘KBajpara, [psMOoyTroibHHKA, Napaiie/orpaMma. TpeyrobHUKa, TPaneltH.

[lonsarue mnomanu kpyra. Ll1omais cexropa. OTHoweHWe nuiolanaed nooOHbIX QHUTYD.
JlekapToBbl KOOPAHMHATBI HA MJIOCKOCTH
dopmyJia paccTosiHUsE MEXKIY ABYMS ToukaMu., KoopanHaTel cepe/itbl oTpeska. Y pasliclie QUIypelL
YpaBHenue OKpy;KHOCTH U MPSIMON. Y TI0BO# K03 HULHEHT NpsAMOii. :
BekTopol




[Tonsitue BexTopa. Moy (Juikna) Bektopa. PaBuble BeKTOpbl. KonauneapHbie BEKTOPBI.
Koopmunatel Bekropa. Cloxene 0 BEIMHTAHHE BEKTOPOB. YMHOKEHHE BEKTOPA Ha YHCIIO.
CxaapHOe NPOH3Be/leHHe BEKTOPOB. KocHHyC yIiia Mexy ABYMs BEKTOPaMH.

[Neomerpuueckne npeodpazosanus
[Monsitue o npeodpaszosanun purypsel. Jswixenne Gpurypst.. Buasr npmxenus Gpurypsr:

napa:1e/LHbI nepeHoc, oceBas cUMMeTpHs, noBopot. Pasusie Gpurypel. I'omorerns. Ilogodue Gpuryp.
JeMeHThbI JIOTHKH
Onpeenenne. AkcroM U TeopeMsl. Jlokaszate/iberso. J/lokazaTenbeTBo 0T TPOTHBHOTO. Teopema,
obpatHast 1aHHO#. HeoOxoumoe 1 JloctaTouHoe yeiloBHe. Y 11oTpedIeHne JIOrHUecKHX CBSI30K ec/iu:. .,
mo..., mo20a u mojibko mood.
["eomMeTpust B HCTOPHYECKOM PA3BHTHH

W13 ucropun reomerpun, «Havana» Epkimaa. Mertopust nsroro nocrynarta Esxinna.
Tpuronomerpust — Hayka 00 u3Mepetni TpeyroiibHUKOB. TTocTpoenne 11paBHIIbHBIX
MHOTOYyroJabHHKOB. Kak 3apoaniacek uues KOOpAHIaT.

H.N . Jlob6auesckuii. J1.Dnep. ®@anec. [Tudarop.

Konauuecmeo konmponstivix pabom
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Onucanne yueOHO — METOANYECKOr0 H MATEPHAIBLHO — TCXHHYECKOI0 odecreyeHus

06]’]33OBaTeJ'le0FO npouecca

Knace | Ilpozpamma Vuednuk Koanyecrso uacos
ITo nporp. ITo yu. Ilnany
9 knace | Maremaruka: 1. Anrebdpa: 9 knacc: yueOuuk Juis 6 6
[porpaMmsal:5-9 yuauuxcs odueodpazoBaTeIbHBIX
e 3 (4a+2r) (3a+2r)

AT Mep3nsk,
B.B.ITosoHekui,
M.C. Axup,
E.B.Bynko
(Anroput™m
ycrexa)M.:Benta
na-I'pad, 2018.

Atanacsia J1.C
«ITporpammbl
oOcoOpazoBaTe
bHBIX
YUPEKACHHH.
['eometpus 7- 9
Kjtacey,
COCTaBHUTE/Ib
bypmuctpora
T.A, w3
«[Ipocsemienney,
Mocksa, 2019r.

yupexaennit/ A" Mepaunsik,
B.Bb.ITononckuii, M.C.Slkup. — M :
Bentana-I'pag, 2018r.

2. 'eometpus: 7 — 9 knacc: yueOHUK
IUTS ydaluxcs
00uteo0pazoBaTe/bHBIX IKOJT/
Atanacan JI.C .- M:I1pocretienue,
2016r.




8 kiacc | MaTtemaruka: 1. Anrebpa: 8 knace: yueOHHK s 6 6

EE;;CDS;{MBLS-Q yLIaLI_FI{;}\tZH n)gl.ff&%@&i TeJIBHBIX (4a+21) (4a+2r)
yupexaeHuit/ Al Mepsisik, _

Al Mepansk, B.b.ITononckuit, M.C fkup. - M :

B.b.ITononcknit, | Benrana-I'pad, 2019r.

M.C.Sxup,

E.B.ByIiko 2. T'eometpusi: 7 — 9 knace: yueGuuk

(Asnroput™ AL yllEmHXCH

o e | S

na-I pag, 2018. 20181

Atanacan JI.C

«ITporpammer

obmeobpazosaren

BHBIX

YUPEKIEHHH.

['eomerpus 7-9

Kiacen,

COCTaBHTEIb

BypyucTtpora

T.A, wusm.

«[IpocBemtenuer,

Mocxksa. 2019r.

9 xnmacc | Matemaruka: 1. Anrebpa: 9 xnace: yueGHHK U5 6 6

nporpaMmmer;5-9 yaruxcs o01eodpazoBare/ibHbIX

Knacclzjbu’ ;jqpemﬂeﬂuﬁ/ A.F.I}\j/[epsnmc, (4a+2r) (4a+2r)

AT Mep3msix, B.b.ITononckuit, M.C.Skup. — M :

B.b.ITonoHckui, Benrana-I"pad, 2020r.,

glégﬁl{% 2. I'eonmerpus: 7 - 9 knace: yueGHHK

(ATropuT™ JUTSL YUAIIHXCSI

yenexa)M.:Benta
Ha-I'pag, 2018.

Atadacsn JI.C
«lTporpammer
o01eobpazosarel
bHBIX
YUPCIKICHHH,
['eometpust 7- 9
Kjacey,
COCTABHTED
Bypmuctposa
T.A, u3n
«lIpoceemmenuen,
Mocksa, 2019r.

00111e00pa30BaTEILHEIX KO/
Atanacsan JI.C .- M:IIpocsemenue,
2016r.




JUis 3anaTHi  KaXkJIOMY KJIAcCy Mpe/loCTaBieH OT/IebHbI KaGuHeT. Bce KaGWHETBI OCHALIEHEI

KOMIIBIOTEPOM, IIPOEKTOPOM, SKPAHOM U HHTEPAKTUBIHOI MPHCTABKOi eBeam.

Hopmamuegnvie dokymernopi

I.DenepanbHbIN roCy/1apCTBERHEIH 00pa3zoBaTeBLHBIH CTAHAAPT OCHOBHOIO 0BIIEr0 00pa3zoBaHus.

2. llpumepHble mporpaMMbl  OCHOBHOTO 00IIero o6pa3oBaHHs. MaremaTuka.(CtanapTol BTOpOro
noxosienns.) — M.: [Ipocsetenne, 2010,

3. Maremaruka: mporpammsr:5-9 knaccs/ A.l.Mepsisx. B.B.Ilononckuii, M.CSxup, E.B.Byiko

(Anroputym yerniexa) M.:Benrana-T'pag, 2019,

ObpazoBaTeabibie pecypebl

I. LIOP u3 EanHOM KOMIEKIHH pecypcoB http://school-collection.edu.ru/catalog/rubr/eSa7e9¢e4-
06e5-47c8-b711-4d4f9e129d06/?interface=teacher&eclass[]=51&subject[]=17&subject[]=18

2. Jemonctpanuonneie Bapuantel O3 no matematuke www.fipi.ru
3. Marepuaisl mo Maremaruke B Eaunoii Ko/ueKiu LM POBBIX 00Pa30BATENBEHBIX PECYPCOB

http://www.math.ru

4. DnexrponHoe npuioxenne k yueouuky JI.C. Atanacsn, B.®, byrysos «I"eomerpus 7-9 kia»

5. DnexrponHoe npunoxenne «O6pasosatensias koeknus. [Inannmerpus 7-9 knace
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