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PaGouass nmporpaMma o MaTeMaTHKe Ha YPOBeHb OCHOBHOrO o0mero obOpazoBaHus
pazpaboTaHa Ha OCHOBE aBTOPCKOi «Maremaruka : nporpammsl @ 5 — 11 kiaccel / [A.I'. Mepsisik, B.b.
[Tononckuit, M.C. Slkup u 1p.]. — M. : Benrana-I'pad, 2018. — 152 c. — (Poccuniickuit yueOHHK).

I[Iporpamma paccurTana Ha 5 JieT o0yueHus U ABJISETCS MPOrpaMMoi 6a30BOTO yPOBHS 00yUEHHUSL.

I1anupyemblie pe3ybTaThbl 0OCBOCHHH Y4eOHOIr0 npeamera

M3yyeHue MareMaTiKu 10 JaHHOW Mporpamme crocodcTByeT (OpMHPOBAHHMIO Y YyalHXCs
JIAYHOCTHBIX, METATIPEIMETHBIX U NPEJAMETHBIX PE3yJIbTATOB 00yUeH s, COOTBETCTBYIOIMX TpeOOBaHHAM
(perepanbHOro rocy1apeTBEHHOr0 00pa3oBaTeILHOIO CTaHIapTa OCHOBHOIO 001Iero oopazosaHus.

JIn4HOCTHBIE pe3yIbTaThI:

1) BocnUTaHKWE POCCHUCKON MPaKIaHCKON HACHTUYHOCTH: NATPHOTU3MA, YBaXKeHHs K OTedecTBy.
0CO3HAHKS BKJIAIA OTEHECTBEHHBIX YUEHBIX B PA3BUTHE MUPOBOH HAYKH,

2) OTBETCTBEHHOE OTHOUIEHHWE K YYEHHIO, FOTOBHOCTb M CIIOCOOHOCTL 00yuaiommxes K
CaMOPa3BUTHIO U caMo00pa3zoBaHUIO HA OCHOBE MOTHBAIIUY K OOYYEHHIO U MO3HAHUIO;

3) 0co3HAHHBI BEIOOP W MOCTPOCHKE JabHEHIIeH HHAUBHLYaIbHON TPaeKTOPHH 00pasoBanus Ha
Gaze OpUEHTHPOBKH B Mupe rnpodeccuii U npodecCHOHANBHBIX MPEANOYTEHHH ¢ YUETOM YCTOWYHBBIX
1103HaBaTe/bHbIX HHTEPECOB. a TaKkKe HAa OCHOBE (HOPMHUPOBAHUS YBAXKHUTEIBLHOIO OTHOIICHHS K TPy,
pasBUTHE OINbITA YIACTHS B COIMAIILHO 3HAYUMOM TPY/IE;

4) yMeHHe KOHTPOJIMPOBATH MPOLLECC W PE3YIbTAT y4eOHOH 1 MateMaTHYeCKOH AeATCIbHOCTH,;

5) KpUTHYHOCTH MBIIIJICHHUS, MHHIHATHBA, HAXOMYMBOCTb, AaKTHBHOCTH I[PH pELICHUH
MaTemMaTHYeCKuX 3azad.

MeTanpeaMeTHbIe pe3yJabTaThl:

1) yMEHHE CaMOCTOSATEIILHO OIPEACIIST LEJId CBOEro 0OyUeHust, CTaBuTh U (popmMynupoBarh juis
ce0s HOBBIE 3a/1auM B y4€0e. pa3BUBATh MOTHBBI M HHTEPECH! CBOEH 1MO3HABATE/ILHOM e TeIbHOCTH,

2) yMEHHE COOTHOCHTH CBOM JICHCTBHSI C MJIaHUPYEMBIMH PE3YJIbTaATAMH, OCYLIECTBIATE KOHTPOJIb
CBOEH JIEATENBHOCTH B TNPOIECCE JOCTHIKEHHS Pe3ylnbTara, ONpelesTh crnocoObl AeHCTBHH B pamKax
Npe/UIOKEHHBIX  YCIOBHM M TpeQoBanuii, KOPPEKTMPOBATH CBOM JCHCTBHS B COOTBETCTBHHM €
W3MEHsIOIIelcs curyarueii:

3) yMeHHE OmpeneNsTh NOHATHs, co3jaBaTh O00OOIICHWs, YCTAHABIMBATL AHAJOIMH,
KJIACCH(HIMPOBATD, CAMOCTOATENBHO BBIOHPATH OCHOBAHHS M KPUTEPHUH JUIs Klaccu(pUKaLun;

4) yMeHHe yCTaHAB/IMBATh IPUYHHHO-CICJCTBEHHBIE CBA3H, CTPOUTH JIOIHYECKOE PACCyIKACHHE,
yMO3ak/IoueHue (MHAYKTHBHOE, JIe/lyKTHBHOC U 110 QHAJIOTUH) | J1€J1aTh BBIBO/IBI,

5) pa3BHUTHE KOMIIETEHTHOCTH B 00JIACTH HCTIONB30BaHHs HH(OPMAIMOHHO-KOMMYHHKAI{HOHHBIX
TEXHOIOIHI;

6) nepBOHAYATLHBIC MPEACTABICHHS 00 HJICSIX M O METO/IaX MATEMATHKH Kak 00 yHUBEpCalbHOM
A3LIKE HAYKH M TEXHUKH, 0 CPEJICTBE MOJICITMPOBAHNS ABJICHUH U POLIECCOB;

7) yMEHHE BHJIETh MATeMATHYeCKylo 3ajiadyy B KOHTEKCTE NMpPOOJIEMHON CHTYallMH B JIPYTUX
JMCLMIIITHHAX, B OKPYIKAIOIIEH HKU3HH,

8) yMeHME HaxXO/UTh B Pa3MYHLIX MCTOUHMKAX WH(POPMALMIO, HEOOXOAUMYIO JULA PCIUCHMUS
MaTeMaTHUECKHX NpobjeM, M NpeAcTaBisiTh e B MOHATHOH (hopme, NPHHUMATL PEHICHHE B YCIOBHSIX
HEMOJHON Wi W30BITOYHOM TOUHOMN MK BEPOSTHOCTHOH HH(OpMALIUHK;

9) ymeHHe MOHMMATh M HCIO/Ib30BATH MATeMATHYECKHE CPeJCTBA HArIsAHOCTH (rpadukH,
TabJMIIBL, CXEMBI U JIP.) JUIS MJUTIOCTPAlMH, HHTEPIPETAllin, apryMeHTalluu;

10) yMeHHE BBIIBUIaTh FHIIOTE3bI [PH PELICHHH 3a/1a4H, TOHUMATh HEOOXOMMOCTh UX TTPOBEPKH;

11) noHuManWe CYIIHOCTH AITOPUTMHUYECKUX [MpEANUCAaHHIi M yMeHHe JeHCcTBOBaTh B
COOTBETCTBHH C NPCANIOKCHHLIM a/I'OPHTMOM.

[Ipeamernbie pe3yabTaThi:

1) oco3HaHKe 3HAUCHNSI MATEMATHKHU JUTS TIOBCE/THEBHOM JKU3HU YeJIOBeKa;

2) npejcTaBieHHE O MaTeMaTMYeCKOW Hayke Kak cepe mMareMaTHUeCKOH IeATENbHOCTH. 00
yranax eé pa3sBUTHd, 0 €€ 3HAYHUMOCTH /U1 PA3BUTHS LIMBHIIH3ALIHN:



3) pasBHTHE YMeHHH paboTaTh ¢ yueOHBIM MaTEMATHYECKHM TEKCTOM (aHATM3HPOBATD. U3BJICKATE
HeOOXOAUMYIO MH(OPMALMIO), TOYHO M TIPaMOTHO BBIPAXKATH CBOM MBICIAH C [P IMEHEHHEM
MaTeMaTHYeCKOH TEPMUHOIOTUU M CUMBOJIMKH. TPOBOIMTH KJ1acCU(HKALIMK, JIOrHYeCKHe 000CHOBAHMS;

4) Bnajienue 6a30BBIM MOHATHHHBIM ANAPaTOM 110 OCHOBHBIM paz/iesiaM Co/IepiKaHus;

5) cucteMaTHUYECKHE 3HaHUS O (PYHKLHUAX U UX CBOHCTBAX;

6) NMpaKTHYECKH 3HAYMMBbIC MATEMATHHYECKHE YMEHMsI W HABbIKH, UX IPUMEHEHHE K PELUCHMIO
MareMaTHYeCKHX H HEMAaTeMaTHYECKHX 3a/1a4, [peAroaraplee yMeHus:

* BBINIOJIHATH BBHIYMCIICHHS C HATYPAIbHBIMH YHCIAMH, OOBIKHOBEHHBIMH U JCCATHYHBIMHU
JApo0AMH  TONOKUTETbHBIMH M OTPULATEIbHBIMM YMCITAMMU:

* peliaTh TEKCTOBbIE 3a/1a4d apHPMETHUECKUM CIOCOOOM M C MOMOILbLIO COCTABJICHUS M
pelIeHUs ypaBHEHHUI:

* u300paxars GpUrypbl Ha MIOCKOCTH;

* HCIO/Ib30BATH TEOMETPHUECKUH S3bIK JIJIS1 OMUCAHUS TTPEJIMETOB OKPYKAKOLIETO MUPA;

* U3MEPATH JJIMHBI OTPE3KOB, BEJIMYMHDL YIIIOB, BEIMHCIISATE IL10MAANM U 00BbEMBI PUryp:

* pacrio3HaBatTh ¥ U300paXkaTh PaBHbIC 1 CAMMETPHYHBIE (PHIYPBbI;

¢ MMPOBOJIMTH HCCJIOMHBIC MPAKTHYCCKHEC BBIMHCIICHHS C MPOLCHTAMH, HCITOJIL30BaTh [MPAKHIKY H
OLIEHKY; BBITONHSATH HEOOXOAMMbIE H3MEPEHUS;

* UCHOJIb30BaTh OYKBEHHYIO CHMBOJIMKY JUlsl 3alTHCH OOIIUX yTBEeP/KACHUH, (PopMY.I, BbIpaKeHuii.
VpaBHEHMIA;

* CTPOWThL Ha KOOPJMHATHOM IUIOCKOCTH TOCKM M0 3aJlaHHBIM KOOPJMHATaMm, OIpeIensTh
KOOPAMHATBI TOUEK;

* yMTaTh M MCHO/B30BATH HHPOPMALMIO, IPEJACTABICHHYIO B BHAE TabaMLbL Harpammbl
(cTosbuaToi UM Kpyrosoil), B rpad)uuecKoM BUJIE,

* pemarh npocTeiinie KoMOHHATOPHbIE 331244 MepeOOPOM BO3MOMKHBIX BAPHAHTOR.

Ilnanupyempblie pe3ybTaTbl 00yUeHHsI MaTeMaTHKe B 5—6 Kiacecax

Apudpmemura

Mo oxoHuYAHMH H3YHYEHHSI Kypca YHalMiicst HAyYHTCs:
V" NOHUMATh OCOOCHHOCTH ACCSITHYHOH CHCTEMbI CUHCIICHHS,

V' HCIOJNIB30BATE MOHATHS, CBI3AHHBIE C JIRITUMOCTBIO HATYPAIbHBIX YHCE];

v' BbIp@XKaTh YHCIIA B OKBUBATCHTHBIX (popmax, BeIOMpas Hanboiee NoAXOAALIYIO B 3aBUCHMOCTH OT
KOHKPETHOM CUTYALUH:

v/ CpaBHHBaTh W YNOPSJIOYUBATE PAllHOHANIBHBIC YHCIIA;

V' BBINOJHATH BBIYUCICHHS C PALMOHATBHBIMU YUCIIAMH, COYETast YCTHHIE W MUCHMEHHBIEC [PUEMBI
BBIUUCICHUN, TIPUMEHSTE KaJlbKYJIATOP,

v HCIONB30BATh MOHATHS M YMEHHUS, CBSI3aHHBIE ¢ TPONOPHHOHATBHOCTBIO BEJIMYUH, MPOLEHTAMH, B
X0Jie pelleHnsl MaTeMaTHYeCcKuX 3a/1ay | 3a/1a4 U3 CMEXKHBIX MPEeIMETOB, BBIITOIHSITL HEC/IOKHbIE
MPaKTHYECKHE Pacy€Thl;

v/ aHaIM3MpoBaTh rpaduKN 3aBUCHMOCTEH MEK/Ty BEJIMUMHAMY (paccTOsSHUE, BPeMs, TeMIlepaTypa u
TIL)

Yuamniics MHOJYYHT BO3IMOKHOCTDL:
v' [I03HAKOMHTHCS C MO3UIIHOHHBIMH CHCTCEMAMH CHHCIICHHMA C OCHOBAHHAMH, OTIIHYHBIMH OT ]0.

v yriyOuTh B Pa3BUTh TTPEICTABICHUS O HATYPAIIBHBIX YKCIIAX W CBOHCTBAX JICITHMOCTH;
v/ Hay4MThCS HCIOJIL30BATh MPHUEMBI, PAIHOHATM3UPYIOIINE BBIYHUCICHUS, NPUOOPECTH HABBIK
KOHTPOJIMPOBATH BEIYMUCIICHHsI, BRIONPAsH OAXO/SIIMIH /1S CUTYaluH crocod.

Yucnoevie u bykeenmoie goiparxicenus. YpaeHenusn

ITo oxonuanuu H3yYeHHS KYpPCa yHalIHica HAYYHTCH:
v BBINOJHATH ONEPALMH ¢ YUCTOBBIMU BBHIPAKECHHSIMH



v BBINOJHATH TTpeobpa3oBanusi GYKBEHHBIX BHIPAKEHUH (PacKphiTHE CKOOOK, MPHBEACHHE MOI00HBIX
c/laraeMbix);

v peLIaTh JIMHEeHHbIe YPpaBHCHHA, PCLIATL TCKCTOBLIC 3a1a4H aJ'lFeralrI'-!eCKIviM MCTOJA0M.

Yuamuiicst noJy4HT BO3MOKHOCTD:
v’ pa3BUTB [pPeJICTABICHUS 0 OYKBEHHBIX BBIPAKEHHSX M HX IPEOOPA30BAHUSX;
v\ OBIajieTh CHCLMATbLHBIME MPHEMAMHU PELICHHs YPABHEHMH, NPUMEHSTH anmnapar ypaBHEeHHH s
pelIeH s KaK TEKCTOBBIX, TaK M MPAKTUYECKUX 3a/1au.

I'eomempuueckue hucypol. Hzmepenue zeomempuueckux 6eiudut

[To oxoHYaAHHH H3YYEHHUsI KYPCA YHAIMiicst HAYYHTCA:

v\ pacro3HaBaTh Ha YEPTEKAX, PHCYHKAX, MOJAEAAX W B OKPYKAIOUIEM MHpE I[UIOCKHE |
MPOCTPAHCTBEHHBIE FEOMETPHYECCKHE (PUIYPBI U X 2JIEMEHThI:

v\ CTPOWTB YIJIbl, ONPEAEISThH HX IPALYCHYIO MEPY:

v\ pacnosHaBath W M300paxarh pasBEPTKH Kyda, MPSAMOYIOALHOrO MapajieNenureid, mpaBiibHOM
NMUpaMHIbL, LAIHH/IPA B KOHYCA;

v\ OnpeiensaTh MO JIHHEHHBIM pa3MepaM pa3BEPTKH (PUTYphl JIMHEHHBIE pasMepsl camoil Guryphbl u
HaobopoT;

v\ BBIYMCIATH 00BEM NPAMOYTOJILHOTO Mapajuiesienune/a u Kyoa.

Yyamuiicst HOJIY9HT BO3MOKHOCTH:
v/ HAyYHTbCS BBIYHCISATH O0BEM MPOCTPAHCTBEHHBIX TEOMETPHUECKHX (DUrYpP, COCTABICHHBIX W3
[IPSIMOYTOJIbHBIX [TApAIUICTIEITHIIE/IOB,
v' yrayOWTh W Pa3BHTb NPEICTABICHHS O NIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (DUTYpax;
v\ HayYHTbCS NPUMEHSTD TIOHSITHE Pa3BEPTKH JJIsl BHITOJIHEHHUS IPAKTHYECKUX PacuéToB.

diiemenmot cmamucmuku, eepoamuocmu. Komounamopusie 3aoauu

Ilo oxoH4YaHHH H3Y'CHHN Kypca ytlamui‘ica HAYYHTCH:
v’ HCIO/B30BATh 11p0(;Te.iiLuue CrocoOkI MNPEJACTaBJICHHA W adalii3a CTATHCTHYCCKUX JaHHBIX]

v peLarh KOMGHH&TOPHBIQ 3a/1a4H Ha HAXOKJAEHHE KOJIH4YecTBa 00BEeKTOB M KOMOMHALMIA.

Yyamuiicst MOJY4HT BO3MOKHOCTD:

v npuobpecTH NepBOHAYAIbHBINA ONBIT OpraHu3anMu cbopa AAHHBIX MPH I[POBEIACHUH OIpoca
OOIIECTBEHHOTO0 MHEHHS, OCYIIECTBISATh MX aHAIU3, MPEJCTaB/IATh Pe3yJIbTaThl ONpoca B BUIE
TaOJIMIIb], AUATPAMMBI;

v\ HAay4HTHCH HEKOTOPBIM ClELHANBHBIM IPUEMaM perieHuss KOMOMHATOPHBIX 3aj1aY.

[lnanupyemble pe3y/bTaThl H3yHeHus npeamera «MaremaTuka» B 7-9 Kiaccax
Aaredpa
Anzebpauueckue evipaxceHun

BuinycKkHHK HAy4YuTCS:
v/ onepupoBaTh MOHATHUSAMH «TOXAECTBOY», «TOXIEGCTBEHHOE Mpeobpa3oBaHHey, pemaTh 3a/ayud,

coaepkaiiue OykBeHHbIE AaHHble, paboTaTh ¢ hopMmynaMu;



v

OIEepPUPOBATH MOHITHEM «KBAJAPATHBIA KOPEHbY», IPUMEHSTH €r0 B BBIYMCIICHUSIX;

BBITIOJIHSTE NTpeoOpa3oBaHUsl BhIPAKEHUH, COJEPKAIIMX CTENEHH C HENBbIMH TOKa3aTelsMi M
KBaJpaTHbIE KOPHH;

BBINOJIHATE TOXKJIECTBEHHBIE MPeoOpa3oBaHUs PallMOHAIBHBIX BBIPAKEHUH HA OCHOBE IMPABHII
JICMCTBHI HAJL MHOTOYJIEHAMHU M alirebpandeckuMu Ipoosimu;

BBITIOJIHSTE PA3JI0KEHHE MHOTOUICHOB HA MHOIKHUTEIIH.

BeinycKHHK MOJIYYHT BO3MOKHOCTh:

v

v

BBITIOJIHATE MHOI'OIIArOBbIe NPe00pa3oBaHus PallMOHAILHBIX BBIPAKEHUH, IPUMEHSS LIUPOKHi
Habop cnocoboB ¥ NPUEMOB;

INPUMCHATD TOMWJICCTBCHHBIC Hp€06pa3OBaHHﬂ JUTA pCHICHHAS 3a/1a4 U3 pas/IH4YHbIX pa3JIelioB Kypca.

Ypasnenusn

BbInyCKHHK HAY4YHTCS:

v

v

v

pelaTh OCHOBHBIC BH/bl PALMOHAIBHBIX YPaBHEHHM € OJHOM MEPEMEHHOM, CHCTEMBI IBYX
ypaBHEHHH ¢ ABYMS IEPEMEHHBIMH;

MOHUMATh YPaBHEHHE KaK BAKHEHIIYI0 MaTeMaTHYeCKYI MOJENb IS ONHCAHHWS W H3yYeHHus
pa3zHo00pa3HbIX peajibHbIX CUTYAlM, pelaTh TEKCTOBbIC 3a1a4i ajJre0paniecKuM MeTOI0M;
HPUMEHSATh TpapUuecKue IPe/ICTABICHUS Ui HCCIICOBAHUS YPaBHEHWMH, HWCCICIOBAHUS W
PEIICHUS CHCTEM YPaBHEHHH C JABYMS TIEPEMEHHBIMH.

BblﬂyCKHHK HNOJIYYHT BOIMOKHOCTD:

v/ OBJIAJETh CHEIHATbHBIMH NPUEMAMH pEIICHHS YPAaBHEHHM M CHCTEM YpPaBHEHHi; YBEPEHHO
MPUMEHSTD annapaT ypaBHEHUH /s pelieHus pasHooOpasHbIX 3a/1a4 U3 MAaTEMaTHKH, CMEKHBIX
NPEJAMETOB, IPAKTUKH;

v NpuUMeHsSTh rpapuyuecKue NpeiacTaBIeHus /Ul UCCIeJ0BaHUs YPaBHEHWH, CHCTEM YpaBHEHMH,
cojiepKanx OyKBeHHbIE KOAPPHUIIHEHTBL

Hepagerncmea

BhInycKHHK HAY4YHTCS:

v

v

v

MOHUMATh TEPMHUHOJIOTHIO M CHMBOJIMKY, CBSI3aHHBIE C OTHOIIECHHEM HEPABEHCTBA, CBOMCTBA
YUCIIOBBIX HEPABEHCTB;

peliarh JIMHEHHbIe HEPaBEeHCTBA C OJHONH NEPEMEHHOH M MX CHCTEMbI; PEIIaTh KBajJpaTHbIE
HEPABEHCTBA C ONOPOi Ha rpaduuecKue MpeCTaBICHMs:

NPUMEHATH arnapaT HePaBeHCTB JJIs PeIIeHMsl 3a/1a4 U3 pa3IMuHbIX pas3/IeioB Kypcea.

Boi NYCKHHK NOJYYHT BO3MOKHOCTD:

v

OCBOMTBH pazHOOOpaszHble NMPHEMBI JIOKA3aTEIbCTBA HEPABEHCTB; YBEPEHHO NPUMEHATH anmnapat
HEpaBEHCTB /Ui pellieHuss pa3HOOOpa3HBIX MaTeMaTHYeCKUX 3ajad4, 3aja4 W3 CMEKHBIX
MpPCAMETOB U MPaKTHKH,

[PUMEHSTh rpad)uyecKue MpeACTaBIeHuUs Ul MCCIIeJOBAHNS HEPABEHCTB, CUCTEM HEPABEHCTB
cojepikalux OyKkBeHHbIe KOA(PPHIIHEHTBL.

Yucnoevie mHOMCECMEBA

BoinyckHHK HayuHTCSH:

4

v

NOHUMATL TEPMHUHOJIOTHIO W CHMBOJIMKY, CBA3AHHBIE C IIOHATHEM MHOMKECTBA, BBITOJJIHATH
onepaluvy HaJa MHOKECTBaAMH,
HCIOJIB30BATHL HAYAJIBHEBIC MTPEACTABICHHA O MHOKECTBC JeHCTBUTEIIbHBIX YHACE]T.



BBIHYCKHHK MOJYYHT BO3MOKHOCTD:

v
v

v

pa3BUBaTH NPE/ICTABICHUE O MHOKECTBAX:

pa3BUBATh NMPEICTABICHHE O YHCIIC M YMCIOBBIX CHCTEMAX OT HATYPaIbHbIX 10 JICHCTBHTEIbHbIX
qECell; O POJIH BHIYMCIICHUH B IPAKTHKE,

pa3sBUThH U YIJIyOWUThH 3HAHHS O JAECATHYHOMN 3amMCH JCHCTBHTENIBHBIX YMCeN (MEPHOIHYECKHE H
HernepuoIecKue Apoodu).

Dynryuu

Bblﬂy CKHHK HaY4YHTCH:

v

v

[IOHMUMaTh M MCIO0Jb30BaTh (YHKIMOHATIBHBIC MOHSATHS, S3BIK (TEPMHHbBI, CHMBOJIHYECKHE
0003HaYECHUS);

CTPOMTH TpaduKH 31eMEeHTapHBIX (YHKIH, HCClIe0BaTh CBOHCTBA YMCIOBBIX (PYHKUMH HAa
OCHOBE M3Y4YEHHUs MOBEJACHUS HX IPaUKOB;

noHUMaTh (BYHKIMIO KaK BRXKHEHIIYI0 MareMaTHYecKyro MOJEINb Ul ONHCaHHsA NPOLECCOB H
SBJIEHMI OKPYXKalOWero MHpa, NPUMEHSTh (YHKUMOHANBHBIA S3BIK JUIS ONHMCAHHMSA H
MCCIIEIOBAHMS 3aBHCHUMOCTEN MEK/1Y (PH3HUECKUMHU BETHYHHAMH,

NOHMMAaThb M HCHONb30BaTh SI3BIK  ITOCJIEAOBATENbHOCTEH  (TEPMHHBI, CHMBOJIHYECKHE
o6o3HaYeHuUs ),

IPUMEHATE (OPMYJIBL, CBsI3aHHbIE C ApUPMETHYECKOH M IEOMETPHYECKOH MPOrpecCusiMH, H
anmapat, c(OpPMUPOBAHHBIN MPH U3YUEHUM JPYIHX pa3/elloB Kypca, K PelIeHHio 3a1aq, B TOM
4UCIIE ¢ KOHTEKCTOM M3 peaibHON KH3HH.

Bb]ﬂyCKHHK NOJYYHUT BOSMOKHOCTS!

v

MPOBOJMTL HMCCIICJOBAHUS, CBS3aHHBIE C H3YYCHHEM CBOMCTB (yHKUMH, B TOM 4HCIE C
MCTIONB30BAHMEM KOMIIBIOTEpA; HA OCHOBE TIpaMKOB HM3Y4CHHBIX (YHKLHH cTpouTh Oonee
CIoKHBIE TpaduKn (KYCOUHO-3a/laHHbIE, C KBBIKOJOTHIMM» TOUKAMH H T. IL.);

HCIIOB30BaTh  (DYHKIMOHAIbHBIE [PEACTABICHHS W CBOWCTBA (QYHKIMH I PEIICHUS
MaTeMaTHYECKHX 3a/1a4y M3 pasjIH4HbIX pa3/e/ioB Kypea,

pemarh KOMOMHMPOBAHHBIE 3a/laud C NPUMEHEHHEM (OPMYJ /-T0 WICHA M CYMMBbI /7 TIEPBBIX
YIeHOB apu(METHUECKOM H IeOMETPMYECKON IPOrpeccui, NpHUMEHss MpH OTOM anmnapar
YpaBHEHUH W HEPABEHCTB,

moHuMaTh apH(pMETHUECKYIO M TE€OMETPUYECKYIO MPOrpeccHH Kak (YHKIHMH HATypPaIbHOro
apryMeHTa; CBS3bIBaTh apu(METHYECKYIO POTPECCHIO C TMHEHHBIM POCTOM, FEOMETPHUCCKYIO —
C IKCTIOHEHIIHATBHBIM POCTOM.

Demermsl RPUKIAOHOH MAMEMAMUKU

By cKHUK HAy4YHTCS:

v

v

v
&

UCIIOJIL30BAaTh B XOJEe pelIeHHs 3ajad  DJIEeMEHTapHBIC [pe/CTaB/IeHHsl, CBS3aHHBIE C
npuOIMKEHHBIMU 3HAYCHUSIMU BEITHYMH

MCIIOJB30BATh MPOCTEliiKe crocobbl NPEeJICTABIEHHS U aHaJIM3a CTATUCTHYECKUX JaHHBIX:
HAXO/MTh OTHOCHTEIbHYIO YaCTOTY M BEPOSITHOCTD CIy4aiiHOro coObITHS;

pemaTh KOMOMHATOPHBIE 3a/1a4H HA HAXOXK/IEHUE YKC/a 00BEKTOB HIH KoMOHHALMH.

Boi IMYCKHHUK MOJYYHT BO3MOKHOCTD:

v

[IOHSITh, YTO YHMCIOBBIE JAHHBIE, KOTODPHIE HCMOJNB3YIOTCS i XapaKTepUCTHKH OOBEKTOB
OKPY/KAIOIEro MHUpa, SBJSIOTCS MPEHMYIIECTBEHHO MPUOIHIKEHHBIMY, YTO [0 3alUCH IPH-
ONMMKEHHBIX 3HAUEHMI, ComepiKamuxcs B MHQOPMANMOHHBIX HCTOYHHKAX. MOXKHO CYAUTH O



NorpeuiHoOCTH ledﬁﬂl‘l JKCHHS,

NOHATH, YTO NOTPELIHOCTL pe3ylibTaTa BBIYMCIICHHUH J10JDKHA OBITh COMU3MEpHUMaA C MOI'PEHIHOCTBIO
HCXOJHBIX JTaHHBIXI

v' npuoOpecTH NepBOHAYAIBHBIN ONBIT OpraHu3alui cOopa JaHHBIX NPH HPOBEJEHHH ONpoca
00IIIECTBEHHOTO MHEHHS, OCYUISCTBIATh UX aHAIM3, MPEACTABIATh PEe3yJbTaThl ONMpPOca B BHJIE
Tab/IMIIBL, IHarpaMMBbl;

v npuoOpecTH ONBIT MPOBEACHUS CIIyYailHbIX HSKCIIEPMMEHTOB, B TOM YHCIE C [OMOIIBIO
KOMITBIOTEPHOT'O MOJICJIUPOBAHHS, HHTEPIPETAIIMH HX PE3yJIbTATOB,

v/ HAY4YHTbHCS HEKOTOPBHIM CIEIHAIBLHBIM NPHEMaM pelieHust KOMOMHATOPHBIX 3a/1a4.

I'eomerpus

I'eomempuueckue gpuzypui

BbInyCKHHK HAYYMTCS:

v

v

v

MMOJB30BATHLCH SI3BIKOM reoOMCETpHH JI OIHCaHHuA HpE,HMETOB Opr}I(aPOU.lCFO MHpa H HX
B3aMMHOTO PACIOJIOKEHHUS,

pacriozHaBaTh M M300pakaTh Ha 4YepTEekax M PHUCYHKAX reoMeTpuueckue (Gurypel U HX
KOMOMHAIIHK;

KaaccH(pHIMPOBATH FrEOMETPUYCCKHE (PUTYPBI;

HaXO/IUTh 3HAYECHUS JUIUH JIMHEHHBIX H/IEMEHTOB (PUI'Yp ¥ X OTHOILICHHS, I'PayCHYIO MEPY YIIIOB
o1 0° no 180°, npuMensist onpeiesieHus, CBOHCTBA ¥ IPU3HAKKA QUTYP U UX ANEMEHTOB, OTHOLICHHUSI
¢duryp (paBeHcTBO, N0K00HE, CHMMETPHS, TIOBOPOT, NapaliebHBIH ITepeHoc);

OIePHPOBATH HAYAIBHBIMH MOHATHAMH TPHTOHOMETPHH H BBINOJHATE dJIEMEHTApHBIE ONEpaliu
HaJl QYHKIIHAMHA YIIIOB;

JAOKa3bIBAThH TCOPEMEIL,

pelaTth 3ajJa4yd Ha JI0Ka3aTelbCTBO, ONMUPAasCh HAa M3y4YEHHBbIE CBOHCTBA (GUryp M OTHOIIEHHH
MEXLY HUMH M IIPUMEHSS H3YYCHHBIE METO/IbI 0Ka3aTEeIbCTB,

peliaTh HECJAOXKHBIC 3aJaud Ha MOCTPOCHHE, MPHUMEHSS OCHOBHBIE AJITOPUTMBI MOCTPOCHUS C
MOMOIIBIO LUPKYJIS ¥ JIMHEIHKH;

pelaTh NpocTeiiue NJIaHUMETPHYECKHE 3a/1auH.

BblHyCKHHK HOJYYHUT BO3MOKHOCTb:

v

v

v

OBJIAJIETh METO/IAMHU PEIEHU 3a/1a4 Ha BHIYMCIIEHHE H JI0Ka3aTeIbCTBO: METOAOM OT IIPOTUBHOT O,
METO/10M 110100151, MeTo10M nepebopa BApHAHTOB U METOJIOM F€OMETPHUECKHUX MECT TOYEK;
NpHOOPECTH OMBIT NMPHMEHEHHs anreOpanyeckoro ¥ TPUTOHOMETPHYECKOTO anmnapara H HjeH
JIBHOKEHHUS MPU PEIIEeHHH reOMEeTPHYeCKUX 3a/1ay;

OBIAJIETh TPAIMIIMOHHON CXeMOl pelleHMs 3ahad Ha I[OCTPOCHHE C IMOMOIIBIO LUPKYJIS H
JIMHEMKM: aHaJIM3, NOCTPOEHHE, J0KA3ATENLCTBO U UCCIIE0BAHUE;

HAy4YHTBHCS peliaTth 3a7add Ha MOCTPOCHHE METOJA0M IeOMETPHUECKHX MECT TOYEK H METOI0M
noao006ms;

npuoOPeCTH  ONBIT  MCCIIEAOBAaHUS CBOHCTB  I[UIAHUMETPHYECKHX (QUIYp € [OMOIIbIO
KOMIIbIOTEPHBIX MPOTPAMM;

IPUOOPECTH OTIBIT BHIMOJIHEHUS MTPOEKTOB.

H IMeEpeHue ceoMempuiecKUxX 6e1U4UH

BbIily CKHHK HAYYMTCS:

v

MCIIOJIb30BaTh CBOMCTBA W3MEpPEHMs JUIMH, YIJIOB M IUIOINAJIEH NpU pelieHdud 3aaa4 Ha
HAX0XKJACHUE JUIMHBI OTPE3Ka, JUIMHbBI OKPYIKHOCTH, JUTMHBI JYTH OKPYKHOCTH, IpajlyCHON Mepbl



yIjia; BBIYUCIIATH IUI0LAAN TPEYTOJbHUKOB, IPSMOYTOJbHUKOB, TPANeLui, KpyroB U CEKTOPOB;

v' BBIYMC/ISATH JUIMHY OKPY/KHOCTH M JUTHHY J1YTH OKPYKHOCTH;

v BBIYMCIATH JUTMHBI JIMHEWHBIX JIEMEHTOB (PUIYp W UX YIUIBI, HCIIOJb3Ys H3yueHHBIE (POPMYIIBI, B
ToM yucie GOpPMYIIbl JUTHHBI OKPY)KHOCTH M JUIMHBL JYTH OKPY)KHOCTH, (OPMYJIbl IUutomajei
uryp;

v/ pemarb 3ajaud Ha JOKAa3aTeJbCTBO C UCHOJIB30BaHHEM (OPMYI JUIMHBI OKPYKHOCTH M JUTHHBI
JYTH OKPYXKHOCTH, (hopMy1 muiomaeit Guryp:

v/ peliaTh MPaKTHYECKHE 3aja4yd, CBA3AHHBIE C HAXOKICHUEM TEOMETPHYECKHX BCIMYMH
(MCOJIb3Ys TPH HEOOXOAMMOCTH CIPABOYHUKH H TEXHUYECKHE CPE/ICTBA).

BbIny CKHHK MOJIyYHT BO3MOKHOCTH HAYYHTHCS:
v\ BBIUHCHATH IUIOm@MU (GUryp, COCTaBJEHHBIX U3 JBYX HiId 0ojiee INPAMOYTOJIbHHKOB,
napaesiorpaMMoB, TPEYroJIbHUKOB, MJI0INAAM KPyra U CeKTopa;
v\ BBIYMCASTH  IUIOIIAAM  MHOTOYTOJBHHKOB, HMCIOJb3ys OTHOIIEHHS PABHOBEIWUKOCTH M
pPaBHOCOCTABICHHOCTH:
v’ [puMeHsTh aireOpanvyeckKuii ¥ TPUIOHOMETPHYECKHH anmapar | UeH ABMKCHHS MPH pelieHun
3a/1a4 Ha BBIYMCJICHHE I1J1011a/1eif MHOTOYTOJIbHHKOB.

Koopounamut

BBINYCKHUK HAYYHTCH:
v/ BBIYMCIATH JUIMHY OTPE3Ka 10 KOOPAMHATAM €ro KOHIIOB; BBIYMCIISATH KOOPAWHATBI CEePEe/IMHBI
OTpe3Ka;
v/ HCHONB30BaTh KOOPJAMHATHBIH METOJ ISl H3YYEHHS CBOMCTB NPAMBIX U OKPYKHOCTEIH.

BNy CKHHK MOJTYYHT BO3MOKHOCTD!
v/ 0BJIaJIeTh KOOPAMHATHBIM METOIOM PELICHMS 3a/1a4 Ha BBIYUCIICHUE U [I0Ka3aTe/IbCTBO;

v npuoGpecTH ONBIT MCIOJIB30BAHMSA KOMIBIOTEPHBIX MPOTPAMM ISl aHAIM3a YACTHBIX CIy4acs
B3aUMHOT'O PACMOJIOKEHUs OKPYIKHOCTEN ¥ MPSIMBbIX;
v' [puoGPECTH ONBIT BBINOJHEHUS TPOEKTOB.

Bexmopui

BbinycKHHK HAY4YHTCH:
v/ onepupoBaTh C BEKTOpPaMH: HAaXOJHTh CyYMMY ¥ pa3HOCTb JBYX BEKTOPOB, 3aJaHHbIX

reOMETPHUECKH, HAXO/IUTh BEKTOP, PaBHbIH NPOU3BECHHUIO 3aJaHHOT0 BEKTOPA Ha YACIIO;

v/ HaXOJMTh IS BEKTOPOB, 3a/laHHBIX KOOPIAMHATAMH: JUIMHY BEKTOpPA, KOOPAMHATHI CyMMbI H
pa3HOCTH ABYX M Gosiee BEKTOPOB, KOOPIMHATHI IPOM3BE/ICHHUS BEKTOPA HA YUCIIO, IPUMEHSIS NPH
HEOOXOMMMOCTH MepPeMECTHTENBHBIH, COYETATEIILHBIH HIIH paciipe/IenTebHbIA 3aKOH;

v/ BBIMMCIATH CKAISPHOE [POU3BEJEHHE BEKTOPOB, HAXOMUTH Yroj MEXIy BEKTOpamH,
yCTAHABJIMBATH MEPIEHHKYIAPHOCTD NPAMBIX.

BoinycKHHK NOJYYHT BO3MOKHOCTD:

v/ OBJaneTh BEKTOPHBIM METOJOM JUIs PEIEeHHs 3a/1a4 Ha BHIYHUCICHUE U JI0Ka3aTeIbCTBO;
v npuoOGpecTH OIBIT BBINOJIHEHHS TPOEKTOB.

Coaep:xaHue Kypea MaTeMaTHKH 5—6 KjaccoB

Apugmemura

HarypaabHbie 4nciaa



e Psj narypanbHbiX uncen. JlecaTuunas sanuch HatypaidbHbIX unceld. OKpyrieHHe HATypalbHbIX
qHCell.

e  KoopauHaTHBIH JTyd.

e CpaBHenue HaTypalbHbIX uucel. ClokKeHMe M BblYHTAHME HaTypaibHbIX umcen. CBoiicTBa
CIIOKCHHSA.

o VYMmHOKEHHE W JeleHHe HarypaibHbiX uucen. Cpoiicra ymHOMKeHHs. JlejieHHe ¢ OCTATKOM.
Crenenb Yucia ¢ HaTYPaIbHbIM OKA3ATEIIEM.

e JlenwTenu W KpaTHble HATYpalbHOrO yucia. Haunbonpmii oOmuit nenuress. Haumensinee oGee
kparaoe. Ilpusnaku nesmumoctd Ha 2, Ha 3, Ha 5, Ha 9, na 10.

e Ilpoctbie 1 coctaBHble YHca. Paziokenie yucen Ha NPOCTHIC MHOXKHTEITH.

e PemeHue TEKCTOBbLIX 3a/a4 apH(PMeTHUECKUMHU criocobamu.

e OObikHOBeHHBIE JipoOH. OcHOBHOE cBOHCTBO Jpodu. HaxoxkineHnue apobu ot yucna. Haxoxenue
umicsia 1o ero aApodu. lpasuibueie u HenpaBuiibHbIe podu. CMelanHble Yucia.

e CpaBHenue OOBIKHOBEHHBIX JpoOeil W CMelIaHHBIX YHceld. ApuMeTHYecKHe JIeHCTBHA ¢
OOBIKHOBEHHBIMHU JIPOOSIMH W CMELIaHHBIMH YHUCIIAMH.

o Jlecaruunbie apobu. CpaBHEHHE M OKPYIJICHHE JECATHYHBIX JApobeii. Apupmernueckue aeicTBus
¢ JecaTHYHbIMH ApoOsMu. [Ipukuaxu pesyibtaToB BbluMcieHuH. [IpencraBnenue mecsTuuHOM
npoOu B BHJE OObLIKHOBEHHOH JApoOM M OOBIKHOBEHHOH B BHIE JecATHHHOMU. beckoHeunble
nepuoandecKue Jecsruunble apodu. Jleesruunoe npubimxenue 0ObIKHOBEHHOH 1podu.

e Ortnowenue. [IporeHtHoe oTHOMIEHME ABYX uucen. JlejleHue uucia B JaHHOM OTHOLICHHH.
Macurra®.

o [lponopuusi. OcHoBHOe cBoiicTBo mnponopuuu. [Ipsimas u oOparHass HPONOPLHOHAIBLHbIE
3aBHCUMOCTH.

e [Ipouentsl. Haxoxaenne nponeHToB o1 ynucaa. Haxoxkenne yucia mo ero mporeHTam.

e PemieHne TEKCTOBBIX 3a/1a4 apu(hMETHUECKUMH CITOCOOaMHU.

PaunonaibHble uHeaa
e [lonoxuTrenbHbIC, OTPHIATECIIbHBIC YHC/Ia B HHCIIO HYJIb.

e [IporuBomnonoxubie unciaa. Moayib yncia.

e Illensie uucna. Paumonanbuple umcia. CpaBHEHHE PAllMOHAIBLHBIX uHWcesl. ApudmerHueckue
JICHCTBHSI C pallHOHATBHBIMU YnciaMu. CBOMCTBA CI0KEHHS M YMHOKEHHS PALHOHAJIBHBIX YHCE]L.

e Koopaunarnas npsimas. KoopauHarHas Mmi10CKoCTb.

Besmunnbl. 3aBHCHMOCTH MEAKLY BeJIHYHHAMHI
e EuHUUBI IMHBL T10IQAH, 00bEMa, MAcChl, BpEMEHH, CKOPOCTH. ;
e [lpumepnl 3aBucumMocTeil Mexkay BenuunHamu. [lpesicraBnenue saBucumocteil B Buie Gopmyil.
Beruucnenus no Gopmynam.

Hucnoewie u bykeennvie gvipadicenun. Ypaeuenun

e YucnoBble BblpaxkeHWs. 3HAUEHHE YMCIOBOrO BbipaxkeHusi. llopsjiok AeHcTBHA B 4YHMCIOBBIX
BblpaskeHUsAX. BykBeHHbIe BhIpakenus. Packppitue ckobox. [lonobuble ciaraemsbie, MpUBEACHHE
nogoOHBIX ciaraeMeix. @opmyIibL.



e VYpasuenus. Kopeus ypaBuenus. OcHOBHbIe ¢BOHCTBA ypaBHeHui. PelleHue TeKCTOBBIX 3aj1a4 ¢
ITOMOIIBIO YPABHEHUH.

dnemenmeol CHIAMUCTUKU, 6EPOAMHOCHIU, Krwﬁuuamopnue 3aoauu

e [lpesacraBnenue naHHBIX B BUAE TAOIMIL, KPYTOBBIX H CTOJNOUATHIX AHarpamMM, rpadHKos.
o C(Cpennee apudpmernyeckoe. CpeliHee 3HaUCHHE BETHYMHBL.

e Cuyyaitnoe coObiTue. JlocToBepHOE H HEBOZMOKHOE COOBITHS. BeposSTHOCTD CilyuaiHOro coObITHSI.
Pemenue kKoMOMHATOPHBIX 3a/1a4.

leomempuueckue hucypor. Hzmepernun ceomempuyeckux eejiudun

e Orpesok. [locrpoenne orpeska. Jlimua orpeska, siomanoil. M3mepeHue JUIMHBI OTpeska,
NOCTpOeHHe 0Tpe3Ka 3a1annoi utunel. [lepumerp Muoroyronsauka. Inockocts. [psamas. JTyu.

e Vron. Buabl yrnos. I'pagycnas mepa yria. M3meperue M 1OCTPOEHHE YITIOB € MOMOIIBIO
TPAHCIIOPTHPA.

e [lpamoyromsuuk. Ksagpar. Tpeyronbuuk. Buabl TpeyroabHHKoOB. OKpyKHOCTH B Kpyr. [limmna
OKpyKHOCTH. Ynceno .

e Pagencrso ¢uryp. Ilouste u cBoifctBa 1omand. Inomans npsMOyrojibHUKA H KBajapara.
[Tmomane kpyra. Ock CHMMETPHH (PHIYPBI.

e Harusiiaple MpejcTaBaeHusi 0 MPOCTPAHCTBEHHBIX (PUTypax: NMPSAMOYTONbHBIH Mapaienenunes,
KyO, mupamuia, LWHIKHID, Kouyc, map, cdepa. IIpuMeps! pazBépTok MHOTOIPaHHHUKOB, LIHIIHHAPA,
konyca. [Tonsitue u ceoiicTa 00béma. O0BEM NPSIMOYTOILHOIO Napalnesnenue/ia u kyba.

e BsamMmHoe pacnosiokenue JAByX npsimbix. [lepnenauxkynspubie npsmeie. [lapanienstubie npgambie.

L4 OCCB&F[ N ICHTPAJIbHANA CUMMCTPHH.

Mamemamuka ¢ UHCRIOPpHYECKOM pazeumun

Pumckas cucrema cuucienus. [Tosnuponnste cucremsl cuucienus. Oboznauenne nudp B Jlpesneit
Pycu. CrapuHnbie Mepbl JUTHHBL. BBejeHue MeTpa Kak eIMHMIb]I JUIMHBL MeTpudeckas cucreMa Mep B
Poccun. B Espone. Mcropust popmupoBanus MareMaTuueckux cumpoios. Jlpobu B Basunone. Erunte.
Pume, na Pycu. OTKpbITHE JHeCATHYHBIX ApoOel. Mup npoctbix 4ynucesn. 30J0Toe ceueHue. Yucno Hylb.
IlosiBrieHue oTpULATEIBLHBIX YHCE.

JI.®. Maruuuxwmii. [1.J1. YeObies. A.H. Koamoropos.

COI[BDDK&HHB npeamera «MaremaTuka» B_7-9 Kjaceax

Auaredopa

Anzebpauueckue eévipaxcenusn

Bbipaxkenue ¢ repeMeHHbIMH. 3HAa4eHHe BBbIPAKEHUs C MepeMeHHbIMHU. JomycTHMBbIE 3HAYEHUS
nepemeHHbiX.  ToxaectBo.  ToxkaecTBeHHble — npeoOpa3oBaHust — anredpaHuecKHX — BbhIPAKEHUH.
,I[OK&BH.TEIII:CTBO TOJKIECTB.

Crenenb ¢ HaTypajilbHbIM NokasateneM H e€ cBoiictBa. OxHowineHbl. OJHOYIEH CTAHIapTHOIO
Bujga. Crenenb ojaHOWwIeHa. MHorowieHsl. MHorowneH crangapTHoro Buja. CTerneHb MHOrOWIEHa.
CrnoxeHue, BbIMMTAHHE W YMHOMKEHHME MHOrowieHoB. DOpMyJbl COKpAIIEHHOIO YMHOXKEHMs: KBajapar
CYMMBbI M KBajpaT Pa3HOCTH JBYX BbIPaXKeHMH, MPOM3BEJACHHUE PA3HOCTH M CYMMBI JIBYX BBIPAKEHHH.
Pasnoxkenne MHoOrowieHa Ha MHOXUTENW. BbiHecenue o0mero MHoxuTens 3a CkoOku. Meron
rpynnupoBku. PasHocTh kBaapaTtoB aByX Bblpakenuii. Cymma M pasHocTbh KyOOB JIByX BbIpaKeHMI.



Ksanparueiit Tpéxuien. Kopens kBajipatnoro Tpéxuiena. CBoicTBa KBaJpaTHOr0 TpéxuieHa. Pasnoxenne
KBaJApaTHOrO TPEXUJICHAa HA MHOKHTEIH.

Paumonaneupie Bbipaxenus. Llensie Beipakenus. JIpoOHble Beipaxkenus. Paiponaibuas apoob.
OcHoBHOE CBOHCTBO panuoHanbHOW apoOu. CroxeHHe, BHIUHTAHHE, YMHOXKEHHE U JIeJICHHE
panMoHaIbHBIX ApoOeii. Bo3senenue panmoHanbHOM Jpodu B crenenb. ToX/1eCTBEHHBIE MTPpeobpazoBaHus
palMOHaIBbHBIX BeIpakeHU. CTenens ¢ 1enbiM IoKa3aTelieM U e€ CBOMCTBa.

KBaspataele KOpHH. ApHdMeTHUECKHH KBaJApaTHBIA KOpEeHb M €ro cBOMcTBA. TOXKIECTBEHHbIE
npeodpa3oBaHus BbIPAKEHUH, COEPKALIMX KBAIPATHBIE KOPHH.

Ypasnenua

YpaBuenue ¢ oxnol nepemenHoil. Kopenb ypaBHenus. PaBHocuibhble ypaBHenus. CBoiicTsa
YPaBHEHHH € OJIHOW NEPEeMEHHOM. Y paBHEHHE KaKk MaTeMaTu4ecKasi MOJellb peajibHOM CUTYalluH.

JIuneiinoe ypasnenue. Kpanparnoe ypasHenue. @opmyia KOpHeil KBaJpaTHOIO ypaBHEHHSI.
Teopema Buera. PanuonanbHble ypaBHeHHs. PeleHHe palMOHAIBHBIX YPaBHEHHH, CBOAALIMXCS K
JTMHEHHBIM MJIM K KBaJpaTHBIM ypaBHEHHUsM. PellleHne TEKCTOBBIX 3ajad ¢ MOMOIILIO PALMOHATBHBIX
YPaBHEHHIA.

VYpasuenue ¢ aBymsi nepeMeHHbIMH. ['paduk ypaBHeHuWs ¢ IByMs mepeMeHHbIMH. JInHeiHoe
ypaBHEHHE C JIBYMsI IEPEMEHHBIMH U ero rpaguxk.

CucTeMbl ypaBHEHHH ¢ [ByMsi IepeMeHHbIMH. ['paduveckuil METOA pPELICHHS CHCTEMBI
ypaBHeHHUH ¢ JByMs TiepeMeHHbIMU. PerieHue cucteM ypaBHEHHUIT METOIOM IIOJICTAHOBKH M CIIOKEHHSI.
Cucrema IBYX YpaBHEHHH C IBYMs [IEPEMEHHBIMH KaK MOJIENb PeaTbHOMN CHTYAIHH.

Hepasencmea

YucnoBble HepaBeHCTBA M WX cBoMcrBa. ClokeHME M YMHOKEHHE YHCIOBBIX HLEpPABEHCTB.
OueHuBaHue 3Ha4YEeHUs BhipakeHus. HepaBeHCTBO ¢ 01HON nepeMeHHOH. PaBHOCHIbHBIE HEPABEHCTBA.
YucsoBple npoMexyTkd. JIuHeliHble ¥ KBaJpaTHbIE HEpaBeHCTBA C OJHON mepeMeHHOH. CHcTeMbl
HEPaBEHCTB € OJIHOH TIEPeMEHHOM.

Yucnoevie MHONCECMEA

MuoxecTBo M ero aementbl. Criocobbl 3amanust MHOXKecTB. PaBHbie MHOMecTBa. Ilycroe
mHOMkecTBO. [lommuoxkectBo. Ornepailiy Haja MHOXKecTBaMH. MiumocTpanus COOTHOIIEHHH MEXITy
MHOKECTBAMM C TIOMOILBIO Auarpamm Diinepa. MHOXKeCTBA HATYPAIbHBIX, LENIbIX, PALMOHAILHBIX YHCE]l.

m
PanmoHanbHOE YHCIIO KaK le()ﬁb BH/a = rneme€Z, n€ N, u Kak OeckoHeUHas MEPHOIUYIECKasn JICCATHYHAA

npo6s. [Tpeacrasnenne o6 npparoHanTbHoM uncie. MHOXkeCTBO AeHcTBUTENBbHBIX yncel. [Ipecrasiienye
NeHCTBUTENILHOTO 4YHCIIA B BHJE OCGCKOHEUHOW HENEPHOANYEcKoil JecaTHuHo apobu. CpaBHeHMe
nelicrBuTenbHbIX yncen. Csa3b Mexay MHoxkectBamu N, Z O, R.

Dynxyuu

YucioBbie pyHKIMH

OyHKIHOHAIBHBIE 3aBUCHMMOCTH Mexay BemuuuHamu. [lomstue ¢ynkuuu. @DyHKIMs Kak
MaTeMaTHueckas MOjIellb peaabHoro mpoiecca. O6nacts onpezneneHuss U o01acTh 3HAUYCHUs QYHKIMM.
Criocobsl 3amanust pyakumu. ['paduk dysxkuuu. [loctpoenune rpadukoB GYHKIMH € [TOMOUIBIO
npeobpazoBanuit Guryp. Hymu ¢yukumu. I[Tpomexyrku 3HakonoctosHCTBa (yHKUHH. [IpomexyTku
BO3pacTaHus U yObIBaHUs (PYHKIIMH.

Jluneinas GpyHkums, oOpaTHas MPONOPLUUOHAIBHOCTh, KBaJpaTudHas QyHKIHs, QyHKIUS y=vVx
MX CBOMCTBA M IpauKu.

YucroBbie nocae10BaTeILHOCTH

IlousiTe 4HCIIOBOH MOCJIe1OBATEIIbHOCTH. Koneunbie u OeCKOHEYHBIE ITOCIIEI0BATE/ILHOCTH.
Crioco0Obl 3afanus Moc/enoBaTebHOCTH, AprudMerrueckas U reomerpuueckas nporpeccun. CpoiicTsa
4IeHOB apu(MeTHUecKoit U reomMeTpudecKoi nporpeccuit. @opmysibl 001IEro wieHa apupmMeTnyecKon u
reoMeTpUYeCKOi nporpeccuit. Popmysibl CYMMBbl n IEPBBIX WICHOB apU(PMeTHIECKOH U reoMeTpHYECKO



nporpeccuii. Cymma GeckoHeuHOH reomerpuueckoil mporpeccuu, y kotopoit |q < 1. [lpencrasnenue
OeCKOHEUHOM NepuoMUYECKO JAeCITHYHON Ipo0H B BHjie OOBIKHOBEHHOM Jpo0H.

Inemenmol npumadnoﬁ MAmMeMamuKku

Maremaruueckoe MojenupoBanue. [lponentHsie pacuérsl. Dopmysia CIOKHBIX IPOLEHTOB.
[Ipubnukénnpie BbluucieHusi. AOcomoTHass ¥ OTHOCHTENbHAS MOrpemHocTd. OCHOBHBIE IpaBuiia
KOMOMHATOPUKH. HacToTa B BEPOSITHOCTE ciyuyaiiHOro coObITHA. Kilaccuueckoe onpejie/ieHHe BEPOATHO-
ctu. HawansHele cBeenus o craructuke. [Ipejicrapienie JaHHBIX B BH/1€ TaOIHII, KPYTOBBIX H CTOJI0YATHIX
auarpamm, rpa@ukoB. CTaTUCTHYECKHE XAPAKTEPHCTHKH COBOKYIHOCTH JaHHBIX: Cpe/Hee 3HaueHue,
MOa4a, pamuax, ME/JIHaHa BBIGOPKH.

Aﬂeeﬁpa 6 HCMOPUYHECKOM pazeumun

3aposkaeHue anredpbl, KHHra O BOCCTAHOBIEHMH M IPOTHBOIOCTaBICHHH Myxammeaa alib-
Xopesmu. Hcropus ¢dopmupoBanus maremardueckoro ssbika. Kak 3apojwnach uiaes KOOPIMHAT.
OtkpbiTHE MppAMOHAILHOCTH. V3 HCTOpUU BOZHUKHOBEHHs (DOPMYJI ISl PELIeHUs] ypaBHeHuit 3-it u 4-i
creneHed. Mceropust passutus noustus ¢Qysxuuu. Kak s3apoaunack Teopus BeposiTHocTed. Yucia
®ubonayyu. 3anaya JI. [luzanckoro (PuboHaY4YH) O KPOJIUKaX.

JI.®. Maruunkuit. [1.JI1. YeOpnues. H.U. JloGauerckuii. B.5. Bynsikosckwuii. A.H. Kosmoropos. .
Buer. I1. ®epma. P. Jlekapr. H. Tapranss. /1. Kapnano. H. AGesns. b. Tlackasns. JI. ITuzanckuit. K. [Maycce.

leomerpus

IIpocmeiiiuue zeomempuyeckue huzypol

Touka, mpsmasi. Ortpe3ok, Jjyd. Yrom Buast yrioB. CMexXHbIE ¥ BEPTHKAJIbHBIE YIUIBL
buccexrpuca yria.

Ilepecekaromecss W napawiesnbHble npsamele. [lepnenauxynsipabie  npsimple.  IlpusHaku
napauieIbHOCTH NpaMbIX. CBOMCTBA napasiebHbIX NpsaMbIX. [IepreHnKyisap 1 HaKIOHHAA K IPSIMOH.

Mnozoy2onenuxu

Tpeyrossauku. Bujel TpeyronbHukoB. Mejgnana, OuccekTpuca, BbICOTA, CPEAHss JTHHUSA
TpeyronbHuka. IlpusHaku paseHcTBa TpeyroibHMKOB. CBOMCTBA W IPHU3HAKH PaBHOOEIPEHHOIO
Tpeyronbuuka. CepeMHHbIN TeprnenuKyIsp orpeska. Cymma yrioB TpeyroibHHKa. Breminne yribi
TpeyroiibHuKa. HepaBencTBo TpeyroibHuka. COOTHOLIEHHS MEXILY CTOPOHAMH M YIJIaMH TPEyrojibHHUKA.
Teopema [Iudaropa.

[Togo6uble TpeyronbHuKH. [Ipu3HaKu moao0us TPeyrojdbHUKOB. TOYKH MEepeceveHus: Me/uaH,
GHCCEKTPUC, BHICOT TPEYrOJbHMKA, CEPEIMHHBIX MEPIEHINKYISPOB CTOPOH TpeyroibHuka. CBOKCTBO
ouccekTpuchl Tpeyroibuuka. Teopema ®@aneca. MeTpHyYecKHe COOTHOLICHHS B IPAMOYTOJbHOM
TpeyroibHuke. CHHYC, KOCHHYC, TAHT€HC, KOTAHIE€HC OCTPOro yrijia MpsiMOYroJIbHOTO TPeyrojibHUKa
yrioB o1 0° 1o 180°. @opMyibl, CBA3BIBAIOIINE CHHYC, KOCHHYC, TAHICHC, KOTAHI€HC OJIHOTO M TOro XKe
yrna. Pemmenune tpeyronbHuKoB. Teopema CHHYCOB H TeOpemMa KOCHHYCOB.

Yerpipéxyronpuuku.  Ilapamnenorpamm.  CpolicTBa ¥ HpU3HAKM — TapajiiesorpaMma.
[TpsimoyronsHuK, pom6, KBajpar, ux cBoiictBa u npusHaku. Tpanenus. Cpennss JIMHUS TPANCUUH U €
CBOMCTBA.

MHOTOYrobHHKH. BeInykiasle MHOrOYroibHUKH. CyMMa yriloB BBIITYKIOIO MHOIOYTIOJIbHHKA.
[IpaBuIIbHBIE MHOTOYTOJIBHUKH.

Oxpyscrocme u kpye. 'eomempuueckue nocmpoenus

OKpYKHOCTb M Kpyr. DJIEMEHThl OKPYXKHOCTH M Kpyra. llenTpaibHbie M BIHCAHHBIC YIIBL.
KacarenbHas K OKpY)KHOCTH 1 e€ cBoiicTBa. B3anMHOe pacnoniokeHue npsaMoii 1 OKpyKHOCTH. OnucanHas
W BIIMCAHHAS OKPY)KHOCTH TPEyroJibHuKa. BrincaHHble U ONMCAHHBIC YETHIPEXYTOJIBHUKH, HX CBOMCTBA U
Npu3HaKku. Brincanubie 1 OMUCAHHBIE MHOTOYTOJIbHUKH.



I'eomerpuueckoe mecto Touek (I'MT). Cepetuunbiil nepneHaAnKyIsp oTpe3ka u OuccekTprca yria
kak ['MT.

['eomerpuueckre MNOCTpOEHMsI LMPKYJeM M JuHelKoW. OCHOBHbIE 3a/a4d Ha IMOCTPOCHHUE:
MOCTPOEHHUE YIJa, PaBHOIO JAHHOMY, [OCTPOEHHME CEPEAMHHOrO MEpreHMKYJIspa JaHHOIO OTpe3ka.
[OCTPOCHHE MPAMOM, NPOXOAAIIed Yepe3 [JaHHYIO TOYKY M IEpHEeHIUKYJIApHOH JaHHOU NpSIMOH,
noctpoeHue OuccexTpucel ganHoro yria. [loctpoenue TpeyroiapbHuKa 10 3afaHHbIM jieMeHTaM. MeTtoj
I'MT B 3amauax Ha MOCTPOCHHE.

Hzm epPeHNe 2eOMEMPUHECKUX 8e/IHYUH

Jnuna orpeska. Paccrosnue mexay aBymsi Toukamu. PaccTrosHue OT TOYKHM J0 TPSIMOM.
Paccrosnue MCHKIY HﬂpaJ'IJTeJTLHBIMH TMPAMBIMH.

IlepumeTp MHOTOyronbHUKa.

Jlnuna okpyKHOCTH. J{TMHA Ayl OKPYKHOCTH.

I'panycHas mepa yrina. Benuunna BOUCaHHOro yria.

[Tonsitue mnomanu MHoroyrojabHuKa. PapHoBenukue Gpurypsl. Haxoxaenue miomaan ksaapara,
MPSIMOYTOJIbHMKA, [TapajuiesorpaMmma, TpeyroibHUKa, Tparnemnuy.

[Tonstre miuomaan kpyra. I[Tnomanes cekropa. OTHOmEHHUE MIomaAeH moJ00HbIX QUryp.

ﬂexapmosw KOOP@MH(IMM Hd RAOCKoOCchU

@dopmysia paccTOSHUSL MEKAy JAByMs ToukaMu. KoopauHatel cepeauHbl OTpe3Ka. Y paBHeHHE
(Gurypsel. YpaBHeHHUS! OKPYKHOCTH U NPAMOH. YTI0BOH K0dDHULIMEHT IPIMOi.

Bexkmopur

ITousaTue Bexktopa. Moayne (miuHa) Bektopa. PaBubie BekTOpbl. KoOJIMHEApHBIE BEKTOPBIL
Koopaunare! Bektopa. CiiokeHHe H BbIYMTAHHE BEKTOPOB. YMHOMKEHHE BeKTopa Ha 4ucio. CkangpHoe
npousBeieHHe BeKTOpoB. KoCHHYC yriia MeK/1y JIByMsi BEKTOPaMH.

I'eomempuueckue npeodpazoeanus

[Tousitue o mnpeobpazoBanuu  Qurypsl. JIBukenue ¢urypbl. Buael aBuxeHus QUrypbI:
napaiie/bHbli NEepPeHOC, OceBas CUMMETpHS, LEHTpalbHas CUMMETpHUs, NoBOpoT, PaBHble (QUIYpBL
['omoretns. [Togobue puryp.

Daemenmot n102uKHU

Onpenenenne. AKcHOMBI W Teopembl. JlokaszareiabCTBO. JlOKa3aTejbcTBO OT MPOTHBHOIO.
Teopema, obparthnas ganHoit. HeoOxomumoe u 1ocTaTouHoe yCaoBHs. YOTpeOIeHHEe TIOTHYECKHX CBA30K
eciu ..., mo ...; mo2oa 1 moJjbko moz2od.

Feomempuﬁ 6 HCRIOPUYHECKOM pazeumuu

M3 wucropun reomerpumn, «Hauamay» Eskimmpa. Hceropus nsgroro mnocrynara Ebkimaa.
Tpuronomerpus — Hayka 00 U3MepeHHH TPeyrolbHUKOB. [locTpoenue nmpaBUIIbLHBIX MHOTOYTOJIBHHKOB.
Kax 3apoauiacek ujaes KoopiauHar.

H.H. Jlo6auesckuit. JI. Ditnep. ®anec. [ludarop.

TemaTHuyeckoe NJIAHHPOBAHHE, B TOM YHCJ€ C YUETOM NnporpamMMbl BOCIHTAHHUA C
YKa3aHHueM RoJH4YecTBa 4acoB, OTBOAHMbBIX HA OCBOCHHE KaK/10HM TeMbl

Temaruueckoe niianupoBaHue yueOHOro MaTepuasa 1o MareMaTuke st S-9kiiaccos
COCTaBJICHO C yueToM padoyel nmporpammel BOCIHUTaHUs. BocnurarebHbIi OTEHIHAI JJAHHOTO



yqeﬁﬂoro nmpeaMeTa obecrneynBaeT cozaaHue 6HﬂFOHpHHTHle YCHOBHFI JJ1s pa3sBUTHA COLLHATIBHO
3HAYUMBIX OTHOIIEHHWH IKOJBHUKOB, U, IPEHIIE BCCIro, HIEHHOCTHRIX OTHOILIEHHUH:

K CeMbE Kak rJ1aBHOM OMope B KU3HH HEIOBEKA U HCTOYHHUKY €ro CHACTbA,

K TPY/Jly KaK OCHOBHOMY CIOcO0Yy JOCTHIKEHHMS XKHU3HEHHOIO OJIarornonyyus 4egoBeka, 3auory ero
YCHENIHOTO TPO(EeCCHOHATBHOI0 CaMOONPE/ICIICHUS U OLIYIIEHHS YyBEPEHHOCTH B 3aBTPALIIHEM JIHE,
K CBOEMY OTe4ecTBY. cBoeil Manoit u Oosbioil Pojune kak MecTy, B KOTOPOM YEJIOBEK BBIPOC M
MO3HAJ TIEPBbIE PaJOCTH M HEylayu, KOTOpas 3aBelllaHa eMy MpeJKaMH H KOTOPYIO HYIKHO
obeperathb;

K TIPUPOJIE KaK MCTOYHHKY KH3HHU HA 3eMIle, OCHOBE CaMOr0 ee CYIIEeCTBOBAHMS, HYKIAIOIIEHCs B
3alMTe U TIOCTOSSHHOM BHHUMAaHHHU CO CTOPOHBI YEJIOBEKA,

K MHpPY Kak [JIABHOMY NpPUHIMIY YENIOBEYECKOro OOIEKHTHS, YCIOBHIO KpPEIKOH JApyxkObl,
HaJaXKMBaHUs OTHOIICHWM ¢ KoiuteraMu 1o pabore B Oyaymemu co3aaHus OiaronpustHOro
MHKPOK/IMMAaTa B CBOEH COOCTBEHHOMN CEMbE;

K 3HAHMSAM KaK MHTEUIEKTYyaJlbHOMY pecypey, obecriednBatomemy Oyjylnee 4YesaoBeka, Kak
pe3yJIbTaTy KpOMOTIHBOIO, HO YBJIEKATEIBHOTO Y4eOHOro Tpy/ia;

K KyJbTYpe Kak JyXOBHOMY OorarcTBy 00IECTBA U BaXKHOMY YCJIOBHIO OLLYIICHHS YCIOBEKOM
HOJIHOTBI TPOKMBAEMON IKM3HH, KOTOPOE Jal0T €My 4YTEHHE, My3biKa, HCKYCCTBO, Teatp,
TBOPUYECKOE CAMOBBIPAKECHUE,

K 3J0POBBIO KAk 3aJI0Ty JOJTOH M aKTUBHOH JKM3HH 4Ye/IOBEKA, €ro XOpOUIero HAaCTpPOSHHs H
ONTHUMHCTHYHOTO B3IJIsA1a HA MUD;

K OKpYXKalolmuM JHoAsM Kak Oe3ycioBHOH M abCOMOTHOH UEHHOCTH, Kak paBHOMNPABHBIM
COIMAJIBHBIM MAapTHEPaM, € KOTOPbIMM HEOOXOIMMO BLICTpamBaTh A00poOXKenaTe/bHbIe |
B3aMMOIIO/UIEPIKUBAIOIINE OTHOIICHHS, [JAIOLIME YENOBEKY PajocTh OOLICHHS M MO3BOJISIOLME
u30erarh UyBCTBa OJIMHOYECTBA;

K camuM cebe kak Xo3sgeBaM CBOEH CyabObl, CaMOONPEIE/ISIOMUMCS U CaMOpPeaTH3yOIHUMCs
JIMYHOCTSAM, OTBEYAIOIIMM 3a CBOe coOCTBEHHOE Dy ayiiee.

®opMbl MPOBE/IEHUS YPOKOB: YPOK — CKa3Ka, YPOK — O9KCKYpPCHs, YPOK — HYyTEIIECTBHE, YPOK —

(paHTA3HpOBAHKE, YPOK — MPAKTUKYM, YPOK — BHKTOPHHA, HHTETPHPOBAHHBIH YPOK, YPOK — TBOPYECKHH

OTYeT, YPOK — MIpa, YPOK — JIeKIus ¢ nemMeHtamu Oecesibl, ypok — Oecela, YPOK — CEMUHAp, yPOK —
KOH(EpEeHIIHs, YPOK — KPYIJIBIH CTOJI, YPOK — HCCIIEI0BAHAE, YPOK — 3aIIUTa POCKTOB.



IIpuMepHoe TeMaTHYECKOE NJIAHHPOBAHHE, MareMaTHKA. 5 KJaace

(I BapuanT. 5 yacoB B Hejen10, Bcero 170 yacos;
Il BapuanT. 6 yacoB B Heje110, Beero 205 yacos)

KosmmuecTBo
" 2  Conpepxanne yueGHOro 4acoB XapakTepHCTHKA OCHOBHBIX BH/IOB
g f‘ mMarTepHa/ia NEATEILHOCTH Y4eHHKA (HAa ypOBHE
= g &
E = I T neicTBHil)
=
I'nasa 1. 20 23 Onuceléamp CBOWCTBA HATYPAJIBLHOIO psijia.
HatypajabHbie 4yncia YurtaTh ¥ 3aNKCHIBATL HATYPAIbHBIE YHCIIA,
1 | Pan HarypasibHbIX YHCEl v ) CPaBHHMBATH U YIOPAA0YUBATH UX.
Pacnosnasame Ha 4YepTekax, PUCYHKax, B
2 | Hugpst Jlecanainas 3 3 OKPYIKAOLIEeM MHPE OTPE30K, MPSIMYIO, JIyd,
3aMUCh HATYPaIbHBIX
[IOCKOCTh. TIpHBOAMTL NMPUMEPBI MOJEIL
<Ll 3THX Quryp.
3 | Orpesok. Jimuna otpeska 4 5 Hmepsims  JuaHbBl  0Tpe3KoB.  CTpOUTh
4 | [lnockocrs. [psmas. Jlyd 3 4 OTpe3KH 3ajaHHOi nnmHbl Pemarh 3aravn
5 | llIkana. KoopauHatHelf 3 3 Ha HaXOXK/IEHHE JUIMH OTPEe3KOB. Bhipaxkarh
ayd OJIHM  EIMHHUBI JUIMH 4epe3 JIpyrue.
6 | CpaBHeHue HATYypaIbHbBIX 3 4 [IpuBoauTs  TpUMEpbl  NpHOOPOB  CO
qUCell HIKAIAMH.
[ToBTOpEHHE U CHCTEMATU3ALIUS 1 1 Cmpoumbe Ha KOOPJMHATHOM JIy4e TOUKY ¢
yqeﬁuoro mMartepuaia 3a1aHHOM KOOpﬂHHaTOﬁ. OnpeacisTb
Kounrpoasuas padora Nel no 1 1 KOOpAKHATY TOYKH.
Teme: «HaTypaibHbie 4HCIA»
Iaasa 2. Dopmynuposams CBOUCTBA CIIOKEHUS U
CoeHne U BbIMHTAHHE 33 38 BBIUMTAHUS HATYPAIBHBIX YHCE,
HATYPATbHBIX YHCEJ 3aMMChIBATH 9TH CBOMCTBA B BUE Gopmyir.
7 | CiioxeHue HaTypaJibHBIX 4 5 [TpHBOANTH IPHMEPBHI YHCIIOBBIX U
yucen. CBoicTBa GyKBEHHBIX BBIpKEHHUIL, HopMyIL.
CJI0KEHHUs CocTaBisiTh YACIIOBbIE U OYKBEHHbIE
8 | Bolunranue HaTypalbHbIX 5 6 BBIPAKEHHS 10 YCIIOBHIO 3a/1a4u. Pemarh
qucen ypaBHEHUS HA OCHOBAHMH 3aBUCHMOCTEH
9 YUuciioseie 1 ﬁy;{Be[.{nb[e 3 3 MeK1y KOMIIOHEHTaMH JEUCTBUH CJIIOKEHUS
BBIPAXKEHHSI. W BelYMTaHUsA. Pemars TeKCTOBLIE 3a/1a4u ¢
dopmyibl MOMOIIIBIO COCTABJICHUs YPABHEHHH,
Kourpoabnas pabora Ne 2 o Pacnosnasamp Ha 4epTEKax U PUCYHKaAX
Teme: «/leiicTBus ¢ 1 1 VIJIbl, MHOTOYTOJIbHUKH, B 4aCTHOCTH
HATYPAJTBLHBIMH YU CIAMK) TPEYroJbHUKH, IPAMOYTOIbHUKH.
10 | Vpasuenue 3 4 Pacrnio3HaBaTh B OKpYIKaloleM MHpE
11 | Yroa. OGo3HaueHue yrios 2 2 MGRIIE A HE QUEyR. _
C noMOMUIBIO TPAHCIIOPTHPA H3MEPSTH
12 | Buzst yrios. Msmepenue 5 5 rpaayCHbIe MEPbl YITIOB, CTPOHTH YTJIbl
LU 3a/IaHHOM I'PalyCHOM MEpbI, CTPOUTH
13 | MuoroyrosibHuKH. PaBHbie 2 3 GHCCEKTPHCY JAHHOTO YITIa.
$urypst Knaccuduimpoath yribl.
14 | Tpeyrombhuk. Bupr 3 4 KiaccuhuIMpoBath TpeYroJIbHHKH 0
TPEyroJbHUKOB




15 | [psmoyrombuuk. Ock 3 3 KOJIMYECTBY PABHLIX CTOPOH M MO BUJAAM HX
CUMMETPHU GUTYPBI yriioB. OnuceIBaTh CBOICTBA

[ToBTOpeHue U cucTeMaTH3alus 1 | IPSIMOYTOJIbHUKA.
y4yeOHOro mMarepuasa Haxooums ¢ noMoibio Gopmy

Konrpoabnas pabora Ne 3 mo HEePUMETPBI IIPSIMOYTOJILHUKA U KBapaTa.
Teme: «YpaBHeHHe. 1 1 Pemath 3a1aui Ha HAXOKIEHHE
I'eomerpuyeckue GUrypb» [epHMETPOB IPSIMOYTOJILHUKA U KBa/IpaTa,
rpajyCHON MephI YIJIOB.
Cmpoump JIOTHYECKYIO LENovKy
paccy)KIeHHi, COMOCTABIATH [OJYYCHHbBIH
pe3yJIbTaT C YCIOBHEM 3a/la4H.
Pacnosznaeams ueypsl, AMEIOIIKAE 0Ch
CUMMETPHUH.
I"nasa 3. Dopmynuposams CBOKCTBA YMHOKEHHS |
YMHoKeHHE U 1e/IeHHe 37 45 JIe/IeHHS HATYPaIbHBIX YNACE, 3alUChIBATh
HATYPATbHBIX YHCE 5TH cBoMcTBa B BHAE opmyil. Penars

16 | YMHOXKeHHE. 4 5 ypaBHEHHS HA OCHOBE 3aBHCHUMOCTEH
[lepemecTuTeNbHOE MEX/y KOMITOHEHTaMH apu(METHUECKIX
CBOMCTBO YMHOKEHUS JICHCTBHIA.

17 | CouerarenbHoe U 3 4 Haxooume 0CTaTOK NPH JIETCHUH
pacnpezeuTensHoe HaTypaibHbIX unces. [1o 3a1annomy
CBOHCTBA YMHOKEHHUS OCHOBAHHIO M [MOKA3ATEIO CTEIEHH

18 | Jlenenue 7 8 HaXOJIMTh 3HAYCHHME CTENEHH YHCIIa.

19 | Jlenenne ¢ ocratkom 3 3 HaxoauTb noniaiu n;:;moyrongﬂnxa H

KBa/ipara ¢ MoMolInbo (Gopmyil. Beipaxatsh

20 | Crenens qucra - 3 onﬂupenmmuhl nnomaﬂulziegea ;prpl'"ﬂe.

Kourpoabuas paGora Ne 4 mo Pacnosnasams Ha 4epTexkax U pUCYHKaX
Teme: «YMHOKEHHE H /le/IeHHe 1 1 NPSIMOYTOJIBHBIN MapallIesenues,
BATYPATLHEIX HHCE/D) nupamu;ly. PacrosHaBarh B OKpyKaromeM

21 | Hnowans. [nowmans 4 5 MHpe MOJIen THX Guryp.
[pAMOYroJIbHUKA U306paxarh pasBepTKH NPAMOYTOJILHOTO

22 | IlpamoyrombHplii s 4 napayie/enuea i mipamMmuIbl.
apajuICJICIuneI. Haxo0umes 00beMbl TPIMOYTOJIBHOTO
[Tupamu/ia napaviesenuresa u Kyoa ¢ oMouibio

23 | O6bem npAMOyroibHOro 4 5 dopmy. Beipakars 0JHH! eIMHALEI 00beMa
napaﬂnenenldne,ua yepes Apyrue.

24 | KomOuHaTOpHbIE 3a/1a4H 3 4 Pewams KoMOUHATOPHBIE 3a/1a4H C

[ToBTOpeHHe U cUCTEMATH3ALIHS 2 £ NOMOLIBIO Tiepebopa BapuaHTOB
yueOHOro Marepuaa

Kourpoasnas pabora Ne S mo 1 1

teme: «[Lliomaan

npsivoyroasuuka. [lnomaan n

00bEM mapaJiiesenune a»

I'1aBa 4. O0bIKHOBEHHbIE 18 20 Pacnosnasams 0OBIKHOBEHHYIO Ipo0b,
apodu NpaBUJIbHBIC ¥ HENIPABHIIbHBIE APOOH,

25 | Ilonsitie 0OBIKHOBEHHOH 5 6 cMelllaHHbIe Yyucia. YuTaTh 1 3aMchiBaTh
npobu 0ObIKHOBEHHBIE JAPOOH, CMENTAHHbIE YUCIIA.

26 Hpagunbﬂue " 3 3 CpaBHHBaTB 0OBIKHOBEHHBIE leOGH C

HEpaBHIbHbIE APOOH.
CpashHenue Japodeit

paBHBIMH 3HaMEHATCIIAMH. CkianpiBaTh U




27 | CnoxeHue U BEIUUTAHHE 2 2 BBIYMUTATh OOBIKHOBEHHBIE IpOOH ¢

apobeit ¢ 0IMHAKOBBIMU paBHBIMH 3HAMEHATEIISAMH.

3HAMEHATEJIAMH IIpeobpazospieams HENPaBUILHYIO 1pO0h B
28 | Jpobu u jnenenue 1 1 CMEIIaHHOE YKUCJI0, CMELIaHHOE YHCIIO B

HATYpaJIbHBIX YHCEl HEIPaBUIILHYIO JIpO0k.

29 | CveliaHHble YHCTIa 5 6 Ywmems 3aniuceIBaTh pe3yibTaT Ae/IeHHs
[1OBTOpEHHE U CHCTEMATH3AIINS 1 1 ABYX HaTypaJIbHBIX HUCE]I B BUAC
yueOHOro Marepuasa 0OBIKHOBEHHO# JIpoOH.
Kounrpoasnas pabora Ne 6 no 1 1
teme: «O0bIKHOBEHHBIE APOOH»
I'naBa 5. 48 55 Pacnosnaeames, 4UuTaTH W 3alMCLIBATH

Jecarnunbie Apodu necsTuunbie  pobu. HasbBarte  paspsiibl

3( | [Ipeacrasinenue o 4 5 JIECATUYHBIX 3HAKOB B 3alMCH JIECATHYHBIX

JIECSTHYHBIX APp0oOsIX npoGeii. CpaBHUBATH JECATHYHBIE IPOOH.

31 | CpaBHenue aecaTHUHBIX 3 4 Okpyriisith  JlecSTHUHBIE  JpOOH u
apobeit HATYypalbHble YMcia. BRINOIHATE TPUKHIKY
32 | Oxpyrienue yuces. 3 3 pe3yJibTaTOB  BBIYMCICHHWH.  BBINOIHATH
[Tpukuiku apudmeTHUECKUE JeNCTBUS Hal
33 | CnoxkeHue ¥ BEIYHTAHHE 6 7 JeCATHYHBIMH JIPOOSMH.

HeCSITHYHBIX ﬂp06eﬁ Haxooump cpeHee apudmemqecxoe
Konrposbnas padora Ne 7 no HECKOJIBKHX Yuces. [IpuBOIU T MPHMEPEI
Teme: «/lecaTuanbie APoOH. 1 1 Cpe/IHUX 3HaYeHHH BenM4YnHbL. PasbacHATS,
CroKeHue ¥ BbIYHTAHNE gro Takoe «OauH npoueH™. [IpeacTapisaTh
JAeCSITHYHbIX [IPo0eii» MPOIIEHTHI B BHJIE JIECATUUHBIX APOOEH U

34 | YMHOXKeHHE Jec THUHBIX 7 ] JecaTHYHBIe JpoOU B BUJIE MPOLIEHTOB.
npobeii HaxoauTh NPOLHEHT OT YUCJIa U YKCIIO TI0
35 | Jlenenue JecATHUHBIX 9 10 | €ro IPOUCHTaM.

Jpodei
Kourpoabnas pabora Ne 8 no
Teme: «YMHOKeHHe H J1eJIeHHe 1 1
JAeCSITHYHBIX JApodei»

36 | Cpennee apumMeTHIECKOE. 3 3

Cpennee 3HaueHue

BEJIMYHHbI

37 | [Ipouentsl. Haxoxnenune 4 5
MPOLIEHTOB OT YKcia

38 | Haxoxenue yucia 1o ero 4 5
[POLIEHTaM

IToBTOpEeHNE U cUCTEMaTH3aMsI 2 2

yueOHOro Marepuaa
Kourpoabuas padora Ne 9 mo 1 1
Teme: «Cpeanee
apudmernyeckoe. Ilpouenrn
[loBTOopenne U cHCTEMATH3ALIMS 14 22

y4eOHOro MaTepHaJa
YrpaKHEeHUs JUIsl [IOBTOPEHHUS 13 21
Kypca 5 Kiacca
Konrpoasnasi padora Ne 10 mo 1 1

teme: «MToropass KOHTpPOJIbLHAS
pabora»n




“pHMEDHOE TeMaTHYeCKOoe IVIAHHPOBAHHUE. MaremaTHKa. 6 KJjacc

(I BapuaHT. 5 4acoB B He/le/110, BCero 170 gyacoB;
II BapuanT. 6 yacoB B Heje10, Beero 205 yacos)

Copaepxanue yuebHOro KoummuecTso XapakTepHCTHKA OCHOBHBIX
8 MaTepHajia 4acos BH/IOB [1eAITEJIbHOCTH YYEHHKA
g (Ha ypoBHe JaeiicTBHil)
s 5 I I
=&
=
I'nasa 1. 17 22 Dopmyruposanme ONpeeICHUs
JleJIMMOCTH HATYPAJIbHBIX YHCE/ MOHSATHIA: AU TE b, KPaTHOE,
1 Jlesresnu U KpaTHbIE 2 3 IIPOCTOE YHCIIO, COCTABHOE YHCIIO,
2 | llpusnaku gemmmocty Ha 10, Ha S 3 3 oOuwii e/ Tesh, HAnOOILIINI
W Ha 2 OO1IHiT eTUTENh, B3AUMHO
3 | Ilpusnaku genmumocTd Ha 9 1 Ha 3 3 4 [POCTHIC HHCA, OOIICE KPATHOE,
HauMeHblIee 001ee KpaTHoe U

4 [TpocTeie ¥ coCTaBHbIE YHCIIA 1 2 .

& = MPU3HAKH JETIMMOCTH Ha 2, Ha 3,

5 HaubGosbimmid o01mmi aenuresb 3 4 ua 5. Ha 9, Ha 10.

6 HaumMenbinee obliee KpaTHOE 3 4 Onucuiéams NpaBuiIa
[ToBTOpEeHHE U CHCTEMATH3alUs y4eOHOr0 1 1 HaX0’K/JIeHUs HauOOIIbIIeTro

marepuasa obmero aemurtesns (HOTM),
Kourpoabuas padora Ne 1 no Teme: HAaHMEHBILEro 00IIEro KparHoro
«JleIMMOCTD HATYPAJIBHBIX THCED 1 1 (HOK) HeCKONIBbKHX YuCel,
pa3JIoKeHHst HAaTYPabHOTO YKCIIa
Ha IMpOCTLIC MHOKHTEIIH
I'nasa 2. 38 47 Dopmyauposane ONpeneIICHAS
O0bIKHOBEHHBIE ApobH NOHSATHIL: HecokpaTumas 1po0s,
7 OcHOBHOE CBOMCTBO J1poOu 2 3 0oOLIMH 3HAMEHATEIb JIBYX
8 Coxparennue apobeii 3 4 Jipobeit, B3aUMHO 00paTHbIe
- yucia. [[puMeHsTh OCHOBHOE
9 [Tpuseienue Jipodeit k oomemy 3 4 .
CBOMCTBO ApOOH Ul COKpAIlCHHS
sHamenares 0. CpaBHeHue 7
pobeit npoGeii. IIpHBOANTS APOOH K
P 3 HOBOMY 3HaMEHaTelio.
10 | Croskenue n BerMuTanue Apodei 5
CpaBHHMBaTh OOBIKHOBEHHBIC
Konrpoasnasi pabora Ne 2 mo Teme: 1 1 Apo6u. Bemonusts
«Cio7keHHe U BbIYHTAaHHE Apobeit» aprdMeTHIecKH e AeHCTBHS HAL

11 | YmHOKeHue 1podeit 5 6 0OBIKHOBEHHBIMHE JIPOOSIMH.

12 | Haxox/enue apoOH OT uucia 3 4 HaxoauTs JpoOb OT YHCIa H
Konrpoasnas padora Ne 3 no teme: 1 1 YHCJIO IO 3a1aHHOMY 3HAYCHHIO
«YMHOKeHHE 1pobei» ero apodu. IIpeobpasosbiBath

13 | B3aumuo oGparnbie uncia 1 1 OOBIKHOBEHHBIE JIPOOH B

14 | Jlenenue apooeii 5 6 necsrruarbie. HaxoauTsb

' T : . JecsITHYHOE IPHOIIMKeHe

15 axoKICHUE YHCIIa 10 3HAaYCHHUIO 3 4 OBBIKHOBEHHO# APOOH

ero Jpodu
16 | IIpeoGpaszoBanue 0OBIKHOBEHHBIX 1 2
napobeii B 1ecATHYHbIE
17 | beckoHe4HbIe MEPUOJHUCCKUE 1 2
| jiecsTHUHbIE JIpoOu




18 | Hecsruunoe npubimKeHue 2 2
00OBIKHOBEHHOM JIpoOH
[ToBTOpEHHE U cHCTEMATH3AIUS y4eOHOTO 1 1
marepuaa
Konrpoasnas pabora Ned no teme: 1 1
«/lesienne apodei»
I'maBa 3. 28 35 Dopmyauposams onpee/ICHUs
OTHOIEHHS U NPONOPUHH MOHATHH: OTHOILICHHUE,
19 | OrHomenus 2 3 MPOIOPLMS, MPOIIECHTHOE
20 | Iponopumn 5 OTHOILEHHE JBYX YHCElI, IIPAMO
IPOTIOPIHOHAIBHBIE H 00paTHO
21 | IIpoueHTHOE OTHOIICHHE JIBYX 3 SRNIOER p
ST [IPOTIOPLHOHATBHBIE BETUYHHBL.
[TpuMeHSATH OCHOBHOE CBOMCTBO
Konrpoabnas pabora Ne S no reme: 1 1 o
OTHOIIEHHS U OCHOBHOE CBOHCTBO
«OTHOMEHUSI ¥ IPONOPUHE»
~ npornopuuu. [Tpusoauts
22 | llpsimasi u oGpaTHas 2 3 iy
[PUMEPHI U OIMCHIBATE CBONCTBA
[POMOPIHOHAIIbHBIE 3aBHCHMOCTH .
BEJIMYHH, HAXO/AIIUXCS B IPAMOI
23 | Jlenenue yucia B JaHHOM 2 2 %
1 00paTHOM NMPONOPLHOHATIBHBIX
OTHOLIEHUH
0 3 3 sapucumocTsX. Haxoaursb
KPY)KHOCTb ¥ KpYyI'

24 pY i’ 0 MPOLEHTHOE OTHOLIEHHE JIBYX

25 | Jlmna oxpyxuocta. Ilomans 3 ygces. JlenuTh Yucio Ha
Kpyra MPOTIOPLMOHAJILHBIE YaCTH.

26 | lmmsap, KoHyc, map 1 1 3anucbigame ¢ NTOMOLILIO GYKB

27 | Jluarpammel 2 3 OCHOBHBIE CBOMCTBA JIpOOH,

28 | Cayuaiinbie cOOBITHS. 3 3 OTHOIICHHUS, TIPOIIOPIHH.
BeposTHOCTE CIIydaifHoro Ananuzuposams vHGOPMALAIO,
COBBLITHS [IpeICTABICHHYIO

=
IToBTOpEHNE M CHCTEMATH3AIMs y4eOHOr0 2 2 B BHE CTONOHATEDS M KPYTOBREX
MaTepHaa mquarpamm. [IpeacrasisiTs

Kourposabuas padora Ne6 no reme: HH(OPMALHIO B BIE CTONOUATHIX

«[1ponopIHOHAILHBIE 3ABHCHMOCTH. 1 1 H KDYPOBSIX JRATDANM. y

OKpyAHOCTE 1 Kpyr. JIHarpavve. IIpueooums npuMepsl CIIyHalHbIX

BeposiTHOCTEY cobbrTii. HaxoamTs BepoATHOCTD
CJIy4aiiHOTO COOBITHS B OIBITAX
C PaBHOBO3MOKHBIMH HCXO/IaMH.
Pacnosnasams Ha yepTexax u
PUCYHKAX OKPYKHOCTb, KpyT,
LMJMHIP, KOHYC, chepy, map 1
uX 37aemMeHThl. Pacrnio3Hasarh B
OKPY’KaIOIIEeM MHPE MOJIE/H ITUX
(Guryp. CTpOHTE ¢ TIOMOIIIBIO
IUPKY/Isl OKPY’KHOCTD 3a/{laHHOTO
paauyca. M3o0paxars pasBepTKu
nuauHapa u konyca. Haseisars
npuOIMKEHHOE 3HAUCHHE YhCTa
7. HaxoauTh ¢ noMolsio opmyit
JUIMHY OKPY)KHOCTH, TJIOIIAb
Kpyra

I'iasa 4. PaunonajJbHble YHCIA H 70 79 [Ipu6ooums npuMepsbl
AeficTBHS HAA HUMH UCITOJIE30BaHHSI TIOJI0KUTEIBHBIX
29 ITonoxuTeNnbHbIE 2 2 ¥ OTpHLATEIbHBIX YHCEIL.

H OTpHIIATEIbHbLIC YHC]IA

dopmynupoBaTh ONpe/ieiieHue




3(0 | KoopauuarHas npsimas 3 3
31 Ilennie uncna. PannoHaabHbIE 2 2
qucIia
32 | Moaynb yucia 3 4
33 | CpaBHeHue uucen 4 4
Koutpoasnas padora Ne 7 no reme:
«Ilo/10KHUTEIbHBIC H OTPHLATE/ILHbIE 1 1
YHC1a»
34 | CrnoxeHue palMOHAIBHBIX YHCEN 4 4
35 | CBoiicTBa ClI0KEHHs 2 3
palMOHANIBHBIX YUCEJl
36 Bbruvtanue paldoHaIbHbIX YHCE 5 5
Kounrpoabnas padora Ne 8 no reme:
«Ciiokenne 1 BbIMHTAHUE 1 1
PALHOHAJIBHBIX YHCET»
37 | YMHOXKEHHE pallMOHAIBLHBIX 4 4
qucen
38 | CgoiicTBa yMHOKEHHS 3 3
palMOHAIBHBIX YUCEl
39 | Koadduuument. 5 6
40 | Jenenue pauMmOHAIBHBIX YHCE 4 5
Kounrpoasnas pabora Ne 9 no reme:
«YMHOKEeHHE H /ie/IeHHe 1 1
PALHOHAJIBHBIX YHCE
41 Pelnenune ypaBHeHUNH 4 5
42 | Pemenue 3aja4 ¢ MoMOIIBIO 5 6
ypaBHEHHH
Konrpoasuas padora Nel0 mo reme: 1 1
«Pemenue ypaBHeHHI»
43 | lleprnenuKyaspHbIE pAMbIe 3 3
44 | OceBas u LeHTpaIbHAs 3 4
CUMMETPUHI
45 [TapannensHbie npsMble 2 2
46 | KoopauHarras miockocTh 3 4
47 | I'paduxu 2 3
[ToBTOpeHHe ¥ cucTeMaTH3anus yueoHoro 2 2
marepuaa
Kontpouabnasi padora Ne 11 o reme: 1 1

«I'padpuxn»

KOOpIMHATHOH NpsiMOM. CTPOHUTE
Ha KOOPJAMHATHON NPSIMOI TOUKY
C 3a/1aHHOM KOOpAMHATOH,
ONpeAesiTh KOOPAUHATY TOYKH.
Xapaxmepuzoeams MHOKECTBO
uenbix yucesl. OObICHATH
MOHSATHE MHOYKECTBA
palMoOHAaNbHBIX YHCEI.
Dopmynuposams onpeeicHe
mo,tyst unena. Haxoauts Motyiib
qucia.

Cpagnueams palioHaIbHbIE
qucia. Beimonusate
apupMeTHYECKHE AeHCTBHS Hal
palMOHAIBLHBIMH YHCIIAMH.
3anuchiBaTh CBOMCTBA
apu(hMETHYECKHUX JeHCTBUN HaJL
parMoHaIbHBIMM YHUCIIAMH B BHJIC
dbopmyr. HazsiBate KodpPUIIHEHT
OYKBEHHOI'O BBIPAKEHHS.
[Ipumenams cBOMCTBA NPHU
peiieHuy ypasHeHuii. Petars
TEKCTOBBIE 3aa4 C OMOLIBLIO
ypaBHEHHH.

Pacnosnasame Ha yeprexax v
PHUCYHKaX MEepneHINKY/ISpHbIC U
napajjieJibHbie npsiMbie, QUIrypsi,
HMEIOLIHE OCh CUMMETPHH, LEHTP
CUMMETpHUH. YKa3blBaTh

B OKpY2KatoleM MUpPe MOJIEITH
stux Quryp. PopmyaupoBatsb
onpe/iesieHHe MePIeHINKY ITPHBIX
NPSIMbIX B TapaJleIbHbIX
npsiMbIX. CTPOUTE € IIOMOLIBIO
yroJIbHUKA NEPIEHUKYISIPHbBIE
IpsSIMbIE U NapajuieIbHbIE
[psMBbIE.

ObwsicHamb A NILTIOCTPUPOBATH
MOHATHE KOOPJAMHATHOM
m1ocKocTH. CTPOUTh Ha
KOOPMHATHOM MJIOCKOCTH TOYKH
C 3a/laHHBIMM KOOP/IMHATAMH,
OnpeaensiTh KOOPAHHATEI TOUEK
Ha rockocTH. CTpOUTh
OT/Ie/IbHBIE I'papHKH
3aBUCUMOCTEH MEWKILY
BEJIMYUHAMMU 110 TOUKaAM.
AHal3HpoBaTth rpaguku
3aBUCUMOCTEH MEXKILY
BEJIMYMHAMH (PACCTOSHUE, BPEMSI,
TeMmreparypa M T. IL.)




[TosTopeHHe U cHCTEMATH3ALMS
y4e0HOro marepuaJia

17

21

[ToBTOpeHue U cucTeMaTH3aIs
yueGHOro MaTepuasia Kypea
MaTeMaTukKu 6 Kiacca

16

20

Kounrpoabnas pabora Nel2 nmo reme:
«ATorosasi KOHTPOJIbHAsE paboTa»

IIpumepHoe TeMaTHYeCKOE IVIAHHPOBaHHe. Airedpa. 7 Kjaace

(I BapnauT. 3 yaca B Henemo, Beero 102 waca;
11 BapuauT. 4 yaca B Hejle/10, Beero 136 yacos)

KoauuectBo
g  Copepxanue y4e6HOro 4acoB XapakTepHCTHKA OCHOBHBIX BH/I0B
=;a" : MaTepHaa AeSITeIbHOCTH YUeHHKA (HAa YPOBHe
S = JaeiicTBUil)
e : I |
Inasa 1 15 17 | Pacnosnasams YUCIOBbIE BBIPAKEHUS U
Jluneiinoe ypaBHenue BBIPQ)KEHUS C TIepEMEHHBIMH, JIUIeHHBIC
¢ 0/IHO#i IepeMeHHOoi ypaBHeHHs. [IpHBOAUTE IPUMEDEI
1 Bgeenenue B a_[]reﬁpy 3 3 Bblpa)KCHHﬁ C NNEPEMECHHBIMH, JIMHEHHBIX
2 | Jluneitnoe ypasnenue ¢ 5 6 ypaBHeHuii. CocTaBiasiTh BbIpaKeHHE
O/1HOI IIepeMeHHO C TIepeMEHHBIMHU TI0 YCIIOBHIO 3a1auu.
3 | Pewenne 3aa4 ¢ MOMOIIBIO 5 5 BhInosiHATE npeodpazoBaHusl BhIpaKeHHH:
ypaBHeHHil NPUBOMTH 110/100HbIE ClIaraemMbie,
TToBTopeHue 1 1 1 packpbiBaTh cKOOKH. HaxouTe 3nayenue
cHCTeMaTH3aIHs YueGHOro BBIPQKEHHS € TIEPEMEHHBIMU TIPH 3a/IaHHBIX
MatepHaia 3HAUYEHMSIX [TePEMEHHBIX.
Koutpoabnas pa6ora Nel nio I 1 Knaccuguuponars anredpanyeckue
Teme: «JInmeiiHoe ypaBHenne ¢ BeIpaKeHus. ONUCHIBATE LIEJIBIE
0/1HOIT nepeMeHHOI» ARpedeand
Dopmynuposams onpeaeeHue JIMHEHHOro
ypaBHeHus. PelaTs quHeliHoe ypaBHeHHE B
obmem Buje. MuTepnperuposarsb
ypaBHEHHE KaKk MaTeMaTHYECKYIO MO/ICIIb
peajibHO# cuTyauun. OnUCHIBATL CXEMY
pelleHHs TeKCTOBOH 3aauu, IPUMEHSAThH ee
JUISL peliieHus 3a1a4
I'nasa 2. Dopmynuposams:
Leabie BbIpaKeHHs! 52 68 | onpeoenenus: TOKIECTBEHHO PABHBIX
4 | TOKICCTBEHHO paBHbIe ) 5 BBIPAXKEHU N, TOKIECTBA, CTENEHH C
BbipakenHs. ToxecTBa HATYpPaJIbHBIM IOKa3aTeIeM, OHOYJIEHA,
5 | Crenenb ¢ HaTypaibHbIM 3 3 CTaHapTHOTIO BU/1A OJIHOWICHA,
N — K02((pUIIHEeHTa O JHOUICHA, CTENIEHH
6 | Cookorsa crencnn e 3 3 OJIHOYJICHA, MHOTOYJIEHA, CTENIEHH
HATYpPaJIbHbIM [10Ka3aTeseM MHOTOHIICHA,




7 | OnHouNeHbI 2 4 C80UCMEA: CTETICHU C HaTypaibHbIM
8 | Muorounenn 1 2 MOKa3aTesieM, 3HaKa CTeIeHH
0 | CiloeHHE 1 BRIHTaHNe 3 5 npasuia: 10Ka3aTenbCTBa TOXKIECTB,
A —— YMHOKEHHS OJIHOUIeHA Ha MHOTOYJICH,
Kounrpoabuas pabora Ne 2 o R
Hokaszvieams CBOUCTBA CTENIEHH C
Teme: «Cil07keHHe H BbIMHTAHHE 1 1 3
Mol I-laT?’pEU'IbeIM norca?,aT.eneM. arnuchIBaTh U
AR 1 5 JIOKa3bIBaTh (HhOPMYJIbL: MPOU3BENCHHS
) CYMMBbI U Pa3HOCTH JIBYX BbIPQXKEHHUH,
MHOI'OYJIEH i
11 | sonesve sorosneam i 4 3 Pa3sHOCTH KBAJIPaTOB JBYX BbIpPaKEHHA,
s KBa/IpaTa CYMMEI U KBa/paTa pasHOCTH
7] IIBYX BBIPaXKEHHUi, CyMMbI KyOOB
13 | FEIOAEIRS HHOIDDIER0S 3 pasHOCTH KyOOB JIBYX BbIpaXKeHHH.
Ha MEOKETCIH. Brmecenue Borqucisime 3Ha4eHAe BbIpaKeHU i
SDIIETO MEGKHTRIS 38 ¢ nepemMeHHbIMH. [IpuMensTh cBOlCTBA
Gxabrn cTeneHu Jyist peoOpa3oBaHUsl BEIPAKEHHIH.
13 | Pasnomenne Muorounenon 3 * BhINOMHSITE YMHOKEHHE O/{HOUICHOB
HE MOOIRPTEIUL, MeToN BO3BE/ICHHE OJTHOUJICHA B CTEINEHb.
Ep I pOTICH [TpuBOANTE OJHOYIEH K CTAHAAPTHOMY
Koutpo:ibaas paGora Ne 3 no BH/LY. 3alUChIBATH MHOTOUIICH B
TeMe: «YMBOMeHRe 1 1 | cranapTHOM BHJIE, ONIPEEIATH CTENEHD
MHOT04.1eH0B. PasioxeHne mHorounena. [IpeoGpa3oBbIBaTh
MEOrgICHOE 03 MO LI NPOM3BEIEHUE OJHOWIEHA H MHOTOY/IEHA;
14 | Ilpoussenenne pasHOCTH 3 4 | cymmbL, pasHOCTH, NPOM3BENCHUs ABYX
CyMMbl APFX Bhipamcliy MHOTOYJIGHOB B MHOTOUJICH. BRINOIHATE
15 | PasHocTs KBAZPATOB ABYX 2 3| pasnoxkenue MHOrOUICHA HA MHOMKUTEIH
BHpaNCHIEN CrocoOOM BBIHECEHHS OOIIErO MHOKHTENS
16 | KBanpar cymmer 1 kBajipar 4 S 3a CKOOKH, CIIOCOOOM IPYIITHPOBKY, 110
PasHoCTH BYX BbIPaKEHHT (dopmyiaM COKpPAIEHHOIO YMHOMKEHHUS U €
17 | IlpeoGpasosatine MPUMEHEHHEM HECKOJIBKHX CIIOCOOOB.
MHOTr'0JICHa B KBajpat Hcrnonb3oBaTh yKazaHHbIe IpeoOpa3oBaHus
CYMMBI HJIH pa3sHOCTH ABYX B TIPOLIECCe PEIICHUS ypaBHEHHIA,
BbIPAXKCHHH JIOKA3aTe/IbCTBA YTBEPIXKIACHUH, pelIeHus
KOHTPOJ’IbHaﬂ paﬁm‘a No 4 nmo TEKCTOBBIX 3aJ1a4
Teme: «@DopMy.ibl COKPAIIEHHOT 0 1 1
YMHOKEHH
18 | Cymma u pa3HocTbh KyOoB 2 3
JIBYX BbIPQKEHHU I
19 | lIpumeHenue pa3iMuHbIX 4 5
crnoco60B paznoKeHHs
MHOTO4JICHa Hd MHOMKHTEJIN
[losropenne u 2 2
cHcTeMaTu3aius yueOHoro
mMarepuasa
Kourtpoabuas padora Ne 5 no 1 1
Teme: «DopMYyJIbl COKPALIEHHOT0
YMHOKEHN»
I'naBa 3. 12 18 | /Ipusooums npumepsbl 3aBUCUMOCTEH
DyHKUIH MeKJ1y BellMyuHamMu. Paznuuars cpeau
20 | CBsi3u Mexk1ly BETHUHHAMH. 2 4 3aBUCHMOCTEN (DYHKIIMOHATBHBIE
DOyHKIHH 3aBUCHUMOCTH.
21 | Cnocobnl 3a1anust hyHKIUH 2 4




22 | I'padguk pyaKmu 2 3 Onucoieams ROHAMUA, 3aBUCUMON 1
23 Jluueiinas (byHKHHH-. ee 4 5 HE3aBHCHMOM NEPEMCHHBIX, be'HK].IHH.
rpad]HK M CBOHCTBA aprymcHara (IJYHKU,HH; CIIOCOOEI 3a1aHusd
IToBTOpenue u cucremarusanus 1 1 (ynxumn. GopMyIHpoBaTh ONpPeIEICHUS:
yueGHOro MaTepuaa obmactu onpejeiaeHus GyHKUuu, o61acT
KonTtposbnas pa6ora Ne 6 no 1 1 3Ha4eHuH QyHKIUH, rpaduka QyHKIHH,
Teme: «DYHKIHI» JNUHEHHON (QYHKIMH, MPAMOH
IPONOPHUOHAIILHOCTH.
Boiyucasme 3HaueHue pyHKIHHA 1O
3aJJaHHOMY 3HAYEHMIO apryMeHTa.
CocTaBnsaTh TabJUIbI 3HAYSHHH PYHKIIHH.
Crpouts rpaduk QyHKIMH, 3a1aHHOM
Tabauuno. ITo rpadguky pynkuuu,
SIBJISIFOLLIEICS. MOJIEIIBIO PEaIbHOIO
nporecca, onpeaensiTh XapaKTepUCTHKH
storo npouecca. CTpouTs rpadux
JNUHEHHON QYHKIUHU U IIPSIMOit
nponopuHoHaibHoCTH. OnUcHBaTH
cBOiicTBa HTHX PyHKIMH
I'nasa 4. 19 25 | Ilpusooums npumepwvi: ypaBHEHHS C JIByMs
Cucrembl JIHHEHHBIX YpaBHEHHH [EPEMEHHBIMH; JIMHEHHOTO YpaBHEHUS C
€ ABYMS NepeMeHHbIMH JIByMsl TIepEMEHHBIMHU; CUCTEMBI JIBYX
24 | YpasHeHus ¢ aByms 2 3 JIMHEHHBIX YPaBHEHHUH C JABYMS
NepeMEHHbBIMH HepeMeHHbIMH; PealIbHBIX MPOLIECCOB, JJIs
25 | Jluneiinoe ypaBHeHHE C 3 4 KOTOPBIX YPaBHEHUE C JIBYMSI
JABYMSI [IEPEMEHHBIMH U €r0 HepeMeHHbIMH W/ CHCTEMA YPABHEHHH C
rpadux JIByMSI [IEPEMEHHBIMH SIBIISIIOTCS
26 | Cucremsl ypaBHEHHI ¢ 3 4 MaTeMaTHYeCKUMH MOJEIISIMH.
JIBYMSI TIEPEMEHHBIMH. Onpenensth, SBASETCS JIM Mapa Yucen
["paduyeckuii MmeTos pelleHreM JIaHHOTO YPaBHEHHUS C JIBYMSI
pELIEHUs] CUCTEMBI JIBYX [IEPEMEHHBIMH.
JIMHEHHBIX YPABHEHUH C Dopmyrupoeams.:
JIBYMSI TIEPEMEHHBIMH onpeoeienus; pellieHusi ypaBHEHUS C JIByMs
27 | Pemenue cucrtemM JTMHEHHBIX 2 3 HNEPEMEHHBIMH; YTO 3HAYHT PCHIHTH
ypaBHeHHﬁ ¢ JIABYMs VpaBHCHHUE C IBYMHA IEPEMCHHBIMHA,
NIepeMEHHbIMH rpapuka ypaBHEHH C IBYMS
28 | Pewenne cucrem IuHEHHBIX 3 4 nepeMeHHbIMU; IHHEHHOI0 YPaBHEHUSI ¢
ypaBHEHHiT METOIOM JIBYMS [IEPEMEHHBIMHU; PELICHUS CHCTEMBI
CIIOKEHUS YPaBHEHHUH C JIByMS IepEeMEHHBIMH;
29 | Pewenue 3aa4 ¢ MOMOLIBIO 4 5 c60licme6a ypaBHEHHI ¢ AByMs
CHCTEM JIMHEHHBIX [ICpCMEHHBIMH.
ypaBHEHHUI Onuceiéams: CBOWCTBA rpapuka nHHeﬁuﬂoro
[loBTopenue u 1 ] YPaBHEHHS B 3aBUCUMOCTH OT 3HAUEHUH
CHCTeMAaTH3aLMs Y4eGHOTo K02 pHULHEHTOB, rpaduyecKkuii MeTOzL
Marepuana peLIeHHs CUCTEMBI ABYX YPaBHEHHIA ¢
Kontpoasnas padora Ne 7 1o JBYMSI IEPEMEHHBIMH, METO/1 [10/ICTAHOBKH
S N S 1 1 ¥ METOJ1 CIIOIKEHUS [IUISl PEIICHUSI CUCTEMBbI

YPaBHEHHH ¢ AByMs
MnepeMeHHLIME

JIBYX JIMHEWHBIX YPABHEHHUM C JBYMSH
[IEpEMEHHBIMHU.

Cmpoums rpadK JUHEHHOIO YpaBHEHUS ¢
JIBYMsi liepeMeHHbIMU. Peniath cuctembl




JIBYX JIMHEHHBIX YpaBHEHHI ¢ IBYMs
NIePEMEHHBIMHU.

Pewams TeKCTOBbIE 3a/1a41, B KOTOPBIX
CHCTEMA JIBYX JIMHEWHBIX YPaBHEHUI ¢
JIBYMSI TIEDEMEHHBIMU SIBJISETCS
MaTEMaTUYECKOH MOJIEIIBIO PEeaIbHOTO
rpouecca, i HHTEPIpPETHPOBATh Pe3yiibTaT
pELIEHUs] CHCTEMBI

[loBTOopenue n cucTeMaTH3ALMA 4 8
y4eOHOro MaTepuaJia
YnpaxHeHus 115 TOBTOPEHMS 3 7
Kypca 7 Kiacca
Kounrpoabnas padora Ne 8 o 1 1

Teme: «Torosasi KOHTpOJILHAS
paboray»

HDHMBDHOC TeMaTHYecKoe IJIaHHupoBaHue. AJjireopa. 8 kjace

(I BapuauT. 3 yaca B Henemo, secero 102 yaca;
II BapunanT. 4 yaca B HeaeJ10, Bcero 136 1acos)

Koanuecrso
g Copepxanue y4eGHOro 4acoB XapakTepHCTHKA OCHOBHbBIX BH/I0OB
ol MaTepHaJia J1eSITe/IbHOCTH YI€HHKA (HA YPOBHe
é = 1 T aeiicTBuil)
=
Pacnosnasams uensie panmoHalbHbIe
I'nasa 1. 44 55 | BBIp@KEHHS, IPOOHBIE pAllHOHAIbHbIE
BBIPAKEHHUSL, IPUBOIUTH IPUMEPHI TAKHUX
Paumona/jibHble BbIpazkeHHs BBIPAJKEHUA.
Dopmynupoeams.
1 | Panuonanbubie 1pobu 2 3 onpeoeienus. palioHaILHOIO BIPAXKEHHS,
JIONYCTHMBIX 3HAUYCHUH NIEPEMEHHOM,

2 OCHOBHOE CBOMCTBO 3 4 TOXECTBEHHO PABHBIX BbIPAXKCHUH.

panmoHaibHOR Apodu TOJK/1ECTBA, PABHOCUJIBHBLIX YPaBHEHUI,
palMoOHaIIbHOTO YPABHEHHUS, CTEICHH C

3 | CnoxeHue U BIYMTAHKE 3 4 HYJIEBBIM TI0Ka3aTe/leM, CTENEHU C LIeIbIM
palHOHAIIBHBIX ﬂpoﬁef/’] C OTPHLATC/IBHBIM MOKA3aTCIIEM,
O/JIMHAKOBBIMH CTaH1apTHOro BMia 4dcia, oﬁpamoﬁ
3HAMEHATEISIMH NpOnoOpHUOHAIBHOCTH,

4 Cno)keHWe W BbIYATAHHUE 6 7 C60LCMEa; OCHOBHOE CBOMCTBO
palMoHaIbHbIX ﬂpoﬁeﬁ C pa]_lI/IOHaJ]bHOﬁ ﬂ,pOﬁH, CBOMCTBA CTEIEHH C
pa3HbIMH 3HAMEHATEISIMH LEJIBIM IMOoKa3zaTeJieM, ypaBHeHHﬁ, beHI{U.HI/l

Konrpoabnas pabora Nel mo 1 1 - i :
Teme: «CiioieHue U BbIMHTAHME ¥ x
apobeii» npasuaa; CIOKEHWS, BHIMUTAHUS,

5 | YMHOXeHHe u JlefeHue 4 5 YMHOKEHHUS, JIeJIeHUs! JIpoOei, BO3BeIeHUS
palMOHATILHBIX JIPOOei. 1poOu B CTENneHb;

Bo3geienne paunoHambHOM Veaoeue paBeHeTBa JApodu Hy IO,
JpoOHu B CTENeHb




6 | ToxaecTBeHHbIE 7 10 | Moxaszbieams cBOUCTBA CTENEHH C [EJIBIM
rnpeodpasoBanus mokaszaresiem.
paLHOHAILHBIX BbIpAKEHUH Onucwvieamp rpadpuuecKkuii METO peIIeHust
KonrpoJabuasi paora Ne2 no 1 | YPaBHEHHUH C OHON NEpeMEHHOH.
Teme: «YMHOKEHHE H 1e/IeHue Ipumensames OCHOBHOE CBOHCTBO
PALHOHAJBLHBIX Apobei» parMoHaNnbHON ApOOH ISt COKpaIIeH s
7 | PaBHOCHIIbHBIC YpaBHEHHUS. 3 4 u npeodpazosauus Apoodeii. [IpusoauTs
PannoHa/ibHbIE YpaBHEHHUS npobu K HOBOMY (0011ieMy) 3HAMEHATEIIO.
HaxouTe cyMMYy, pa3HOCTh, IPOU3BE/ICHHE
8 | CreneHsb ¢ 1eIbIM 4 5 1 JacTHoe Apolei. BrimosnaTs
OTpHULIATEIbHBIM TOWKIACCTBCHHEBIC npeoﬁpa'sosaﬂnﬁ
noKasarelsieM paloHaIbHBIX BbIPAKEHHH.
O | CBoiicTBa CTENEHHU C LIEJIbIM 5 6 Pewams ypaBHEHHUS C TIEPEMEHHOM B
noxkazaresjiem 3HAMCHATEJIC ,ElpOGH.
IHpumensme CBOMCTBA CTEIEHH C 1IE/IBHIM
10 k 4 4 nokaszaTenem s npeodpazoBaHHs
Qynkims y = P Hec BBIPAKEHHH.
rpaduk 3anucvieams YUCIa B CTAHAAPTHOM BU/IE.
Kourpoasnas padora Ne3 mo 1 1 Boinoansams 110CTpoEHUE U uTeHHE rpaduka
Teme: «CBOHCTBA CTENEHH. byHKUMH Y = .
X
DOyHKuud y = E 1 ee rpagur»
X
Onucebléams. IOHATHE MHOYKECTBA,
I'1aBa 2. 25 30 3JIEMEHTA MHOJKECTBA, criocobbl 3a/1aHus
KBajaparnbie KOpHH. MHOJKECTB; MHOJKECTBO HATypPalbHBIX
JlelicTBHTENBLHBIE YHC/IA YHCEeJI, MHOMKECTRO IIEJbIX YHCell,
MHOJKECTBO pallHOHAJIbHBIX YUCEI,
11 | ®yukuuu y = X° U ee 3 3 MHOJKECTBO JACHCTBUTEIIBHBIX YMCEI U CBS3H
rpaduk MEIK/Y 3THMH YHCIIOBBIMH MHOKECTBAMH;
CBsI3b MEKLy OECKOHEUHBIMHU J€CATHYHBIMU
12 | KBagparusie KOpHH. 3 4 JpoOsSIMH U pallHOHAIIBHBIMH,
Apudmernyeckuii HppaLMOHAJIBHBIMH YHCIaMH.
KBaJApaTHBIH KOpeHb Pacnosnasame paliuoHalIbHBIE H
MppairoHanbHele uncia. [IpuBoauTh
13 | MHOXeCcTBO U €ro 3JeMEHThI 2 2 pUMEPSLI pallHOHAJIBHBIX YHUCET U
MppatoHaIbHBIX YHCE]I.
14 | lMoamuoxkecTBO. Onepanun 2 2 3anucvieams ¢ TOMOILBIO (Gopmyst cBoicTBa
Ha/1l MHOKECTBaAMH JCUCTBHH C JICHCTBUTCIIBHBIMH YUCIIAMH.
Dopmyauposame:
15 | YucsoBbie MHOKECTBA 2 3 onpeoenenuA: KBaIpaTHOro KOpH4 13
quclia, apupMeTHIecKoro KBaaparHoro
16 | Croiicrsa 4 5 KOpPHS W3 YUCJIa, PABHBIX MHOMKECTB,
apuMeTHUECKOTO OJIMHOJKECTBA, NEPECEUECHUSI MHOMKECTB,
KBA/IPATHOTO KOPHSI 00BbEIMHEHUS MHOKECTB; i
ceoticmea. QYHKIHH Y = X°,
{7 | Toxnecreennse 5 7 apumMeTHYECKOro KBaJpaTHOro KOpHs,

npeodpazoBaHus
BBIPAKEHMIL, COJIEPIKaLINX
apudpmernyeckue
KBa/IpaTHbIC KOPHH

GyHkuuu y =+x.
JlokassiBaTh CBOMCTBA apH(PMETHYECKOTO
KBaJIpaTHOIO KOPHSL.




18 | dynxumn y=+/x uee 3 3 Cmpoumsp rpaduxu GyHKImii y = x° 1

rpadux = Jx.
[Ipumensme MOHSTHE APUPMETHYECKOTO
KBaJPAaTHOTO KOPHS JUIS BIYMCIICHHS
Kourpoasnas padora Ne 4 mo 1 1 3HAYEHHU I BHIPAKECHUH.
Teme: «KBagpaTHbie KOPpHH» Vnpowjame BeIpaXKeHus, coaepKalime
apudmeTHUECKUEe KBA/IPATHBIE KOPHH.
Pemars ypaBHenusi. CpaBHUBATh 3HAYCHUS
BeIp@KeHU. BeimonusaTe npeodpa3oBanue
BbIPAXKEHHH ¢ TPUMEHEHHEM BbIHECEHHS
MHOJKHTEJISE U3-110]] 3HaKa KOPHs, BHECEHUS
MHOJKHTEJIS 110/ 3HAK KOPHS. BhINOIHATE
0CBOOOKIEHUE OT UPPALMOHAIBLHOCTH B
3HaMeHaTele ApoOHu, aHaI|3 COOTHOLIEHHH
MEXKIY YHCIIOBBIMH MHOKECTBAMHU M HX
JJIEMEHTaMH
Pacnosnaeams v IPUBOIAUTH IIPUMEPEI
I'nasa 3. 26 36 | KBAApaTHBIX YPABHEHHH pasiMuHbIX BUIOB
KBaaparubie ypaBHeHHsl (MOMHBIX, HETIOJHBIX, TPUBEAEHHBIX),
KBaJpaTHbIX TPEXUJICHOB.

19 | KBagparHbie ypaBHEHUS. 3 4 Onucvieamp B 0011IEM BH/JIE PELICHHE
Perenue HeMnoJHbIX HETOJTHBIX KBaJPaTHBIX YPABHEHHUH.
KBa/IpaTHbIX YPAaBHEHUH Dopmynuposamsn.:

onpeoeiieHus. ypaBHEHUs IIEPBOM CTENIECHHU,

20 | Popmyiia KopHeH 4 5 KBaJlpaTHOIo ypaBHEeHHUs; KBAApPaTHOTO
KBaJIpaTHOTO YPaBHEHUSI TpEXUYJIeHa, IUCKPHMUHAHTA KBAJIPaTHOIO

yPaBHEHHS U KBAJIPATHOTO TPEXWICHA,

21 | Teopema Buera 3 5 KOpHSI KBaJIpaTHOr0 TpEX1IcHa;

OMKBaIpaTHOI0 YpaBHEHMH,

C60UCMEa KBAJPaTHOrO TPEXUIIEHA;
Kourpoasnasi pabora Ne 5 no 1 1 meopemy Bueta n obparnyio eii reopemy.
teme: «Pemenne KBaJIpaTHbLIX 3anucwieame v 10Ka3bIBaTH GoOpMYITY
ypaBHeHuin» KOpHEH KBa/IpaTHOrO ypaBHEHHUS.

HccenenoBarb KOJUYECTBO KOPHEH

72 | Ksaaparusiii Tpexuien 3 5 KBAJPATHOTO YPaBHEHHS B 3aBUCHMOCTH OT

3HaKa ero JUCKpUMHUHAHTA.

73 | Pewenue ypaBHenHii, 5 7 Jlokazvieams meopemvl: Buera (IpAamMyo 1
CBOJALIMXCS K KBAJPATHBIM o0paTHy10), 0 pa3jiokKeHUH KBa/IpaTHOIO
ypaBHEHHSM TpéXUIIeHa HA MHOKUTEIH, O CBOHCTBE

KBaJIPATHOTO TPEXUJIEHA C OTPULIATeIbHbIM
24 | PauuoHasibHbiC YypaBHEHHs 6 ] JUCKPUMHHAHTOM.
KAK MATEMATHUECKHE Onucwiéame Ha IpEMEpPaX METO/l 3aMEHBI
MOJIEITH PeabHBIX CHTYAIHiA [epeMEeHHOM JUIs PELIeHUs yPaBHEHHH.
Haxooums KOPHYU KBaZpaTHBIX yPaBHEHHN
Kontpoasnas padora Ne 6 no 1 1 pasuuHbIX BUOB. [IpumensaTs Teopemy

Teme: «Pemenune ypaBHeHmii,
CBOASIIMUXCH K KBaHpaTHblM
YpABHEHHAM»

Buera u 00paTHYIO e Teopemy.
BoeInosHsaTh pa3iokeHue KBaipaTHOro
TpéxuseHa Ha MHOXKUTEH. HaxonuTsb
KOpHH YpaBHEHHUH, KOTOPBIE CBOAATCA K
kBaparHbiM. CoCTaB/IATh KBaJpaTHbIE
ypaBHEHUs U YPABHEHMSI, CBOJISIIHECS K
KBaJIPaTHbBIM, sSIBJISIOLIHECS




MareMaTH4YeCKUMH MOJICIISIMU peasbHbIX
CHTYyalui

IloBTOpenne u cucTeMaTH3ALMS 7 15
y4eOHOro MaTepuaJa

YrpaxHeHnus g HOBTOPEHHUs 6 14

Kypca 8 kiacca

KonTpoabnas padora Ne 7 o 1 1

Teme: «MToropass KOHTPOJIbHAS
paboTa»

IlpumepHoe TeMaTHYeCKOe VIaHNpoBaHHe. AJjredpa. 9 kjiace

(I BapunanT. 3 yaca B Hexeno, Beero 102 yaca;
Il BapuanT. 4 yaca B HejeJ110, Bcero 136 yacos)

KoauuecrBo
& ,g, Copep:xanue yuedHOTo YaACoB XapaKTepHCTHKA OCHOBHBIX BH/I0B
aE.a §_ MartepuaJia eI TeIbHOCTH qunuic)a (Ha ypoBHe
S = - neiicTBumii
= Ef I I1
Pacnosnaeams 1 NPUBOIUTE TPUMEPHI
I'nasa 1. 21 26 YHUCJIOBBIX HEPABEHCTB, HEPABEHCTRB C
HepaBencrBa IIEPEMEHHBIMH, JIMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOM, IBOHHBIX HEPABEHCTR.
1 YucaoBbie HepaBeHCTRA 3 4 Dopmyauposams:
) OCHOBHBIE CBOIiCTBa 2 3 onpeodenenus: CpaBHEHHS JABYX YHCE!l,
YHCIIOBBIX HEPABEHCTB pELICHMS] HEpaBEeHCTBA ¢ OHOH
3 CHO)KCHHC " }"MHO)KQHHC 3 3 l'lt‘,peMGHHOH.. pEI.BHOCHHBHbIX HepaBeHC‘:fB.
YHCIIOBBIX HEPABEHCTB. PEHICHHMS CHCTEMBI HEPABEHCTB C OJIHOM
OLeHHUBaHKE 3HAUCHHS nepeMeHHOM, 001acTH OrpeIeicHus
BBIPAKECHUS Bbfpfmeﬁm;
4 HepaBeHCTBa c 0}11‘10171 1 2 ceoucmed YHCIIOBBIX HepaBCHCTB.
HepeMenHof CIIOYKEHHSl 1 YMHOIKEHUS YMCIIOBBIX
5 Pemenue HepaBeHCTB ¢ 5 6 e e .
OJTHOI TIEPEMEHHOI, Hoxazeieame: CBOWCTBA YHCIIOBBIX
UMCIIOBbIE TPOMEIKYTKH HEPABEHCTB, TEOPEMBI O CIIOKEHHH H
6 CHCTeMbI JIMHEHHBIX 5 6 }"MHOH(GHHH '-II:IJCJIOBI:IX HCP&BCHCTB.
HEPABEHCTB ¢ OTHOM Pewamp nuHeiHBIE HepaBEeHCTBA.
nepeMeHHoi 3anuceIBaTh PELICHUs HEPABEHCTB U HX
ToBTopenue 1 CHCTEM B BH/IE YHCIIOBBIX POMEKYTKOB,
CHCTEMATH3AIKS YUeGHOTo I | 00BbEeMHEHHUS, TIEPECCUECHUS YHCIOBBIX
MaTepHaa POMEKYTKOB. Pemfl'rb CUCTEMY }
KOIITpOJ’leaﬁ paﬁo’ra Ne 1 mo l l I{epaBeHCTB C OOHOH HCpEMCHHOH.
reme: «Iepanencrnar OnenuBaTk 3HaYCHHUE BHIDAEHUS.
M300pakats Ha KOOPIMHATHOH NPAMOii
3a/IaHHbIC HEPABEHCTBAMH YHCIIOBBIE
TIPOMEIKYTKH
Onucvieame oHsiTHE (PYHKLMH KaK
I'naBa 2. 38 45 MpaBHjia, YCTAHABIUBAIOILIETO CBSI3b MEXKLY
Ksagparuunas pynxkuus 3JIEMEHTAMH JIBYX MHOKECTB.




Dopmynuposams.

7 | IloBropenue u pacumpenune 3 4 onpeoenenus. Hyns QyHKIAH;
cBesieHuH 0 QyHKIMH MPOMEIKYTKOB 3HAKOTIOCTOSHCTBA (hYHKIIHH;

8 CpoiicTBa QyHKIIMH 3 4 ($yHKUMH, Bo3pacTatoliei (yobiBaromeii) na

9 [Toctpoenue rpaduka 2 3 MHOJKECTBE; KBaApaTHYHON (PYHKIIHH;
bynkimu y = kf(x) KBa/IpaTHOIO HEPAaBEHCTBA;

10 | ITocTpoenne rpadukos 4 4 ceoticmea KBaipaTiyHoi QyHKLUMH,
byukumii y = f(x) + b npasuia OCTpoeHus rpadMKoB GYHKIHH ¢
uy =f{x +a nomouibio npeodpazoBanuii Bujaa f(x) —

11 | Kpagpatuunas dyukius, eé 6 7 | fx)+ b
rpauk ¥ CBOiCTRA Jx) = fix + a); fix) — kf{x).

KonTtpoabnas pabora Ne 2 o 1 1 Cmpoump rpadukn GyHKIHMI € TOMOLIBIO

teme: «IlocTpoenne rpadgukos npeoOpasoBanuii Buza f(x) — f(x) + b;

dynxnmiin Jx) = f(x + &); f(x) — kf(x).

12 | Pemenue kBaaparHbix 6 7 Cmpoums rpaduk KBaJipaTHUYHONH PYHKIIHH.
HEPABEHCTB [To rpaduky kBaaparuyHoit GpyHKIHH

13 | Cucreml ypaBHenuii ¢ 5 7 onMchIBaTh €€ CBOMCTBA.

JIBYMSI TIepEMEHHBIMH Onuceiéams CXeMaTHYHOE PacrioyioKeHHe
[ToBTOpeHue 1 ] 1 napabosibl OTHOCHTEIBHO OCH abcuuce B
cHCTeMaTH3alHs Y4eGHOro 3aBHCHMOCTH OT 3HaKa CTapuiero
Marepuaia KoaduHeHTa U JUCKPUMUHAHTA
COOTBETCTBYIOIMIErO KBaJpaTHOrO
Koutpoabnas padora Ne 3 mo 1 § | DPeEieE.
Teme: «Pemmenie KBAAPATHBIX Pewams xBagpaTHble HEPABEHCTRA,
HepABEHCTE 1 CHCTeM ypaBHenHii HCIIOJIB3YsI CXEMY PacroIOKEeHUs napabolibl
¢ IBYMSI TIEPEMEHHBIMHEY OTHOCHMTEJILHO OCH adcIuce.
Onucvieams rpadpuyecKuii MeTOJ1 pelieHust
CHCTEMBI JIBYX YPaBHEHHH C JIBYMS
NepeMeHHbIMH, METOJI MOJACTAHOBKH H
METO/I CJI0KEHHUSI JUIS PEIICHUS] CUCTEMBI
JIBYX ypaBHEHUH C IBYMsl IEPEMEHHBIMH,
OJIHO M3 KOTOPBIX HE SIBJISETCS TMHEHHBIM.
Peuwiamp TeKCTOBBIE 3a1a4H, B KOTOPbIX
cHcTeMa JIByX YPaBHEHMI ¢ JIByMs
nepeMeHHBIMH SBJISCTCSA MaTeMaTH4YeCKOH
MO/IEJIBIO PeaaIbHOro Ipoleccea,
¥ MHTEPIPETUPOBATH PE3yJILTAT PEIICHUS
CHCTEMBbI
IIpusooums npumepel: MaTEMaTHYECKHX
I'naga 3. 21 27 MO/IeJIeH peaslbHbIX CUTYaLMi: MPUKIaIHbIX
JJIeMeHTbI HPHKJIAAHOH 3ajay; NpuOIHKEHHBIX BEJTHUNH;
MAaTeMaTHKH MCITOJIb30BaHUSI KOMOMHATOPHBIX MPABHII
CYMMBI U IIPOM3BEIEHHS; CITydaiHbIX
14 Maremaruueckoe 3 4 COOBITHH, BKJIFOUAst JIOCTOBEPHBIC H
MOJICJIMPOBAHHE HEBO3MOJKHBIE COOBITHS; OTBITOB C
l 5 HPOHQHTHBIC paC‘-IéTbI 3 PaBHOBCPOATHBIMH HCXOJaMHM;
MpeACTaBIeHUs CTATUCTUYECKUX JTaHHBIX B
16 AbcomoTHad U 2 3 BH/Ie Ta0IKIL, AMarpaMm, rpaguKos;
OTHOCHTEJIbHAS E———
HOTPUIHOCTH BEPOSATHOCTHBIX CBOMCTB OKPYIKAIOIIHX
17 OcHOBHBIE MpaBrja 3 4

KOMOMHATOPUKH

SBJICHWA.




18

YacroTa u BeposTHOCTD
CIIYHaHHOI 0 COOBITHS

19

Knaccuueckoe onpeaeieHue
BEPOATHOCTH

20

Hauvansusie creieHus o
CTATUCTHKE

IToBTOpeHue u
cucTeMarusanusg yuebHoro
MmaTepHaia

Kounrpoabnas pabora Ne 4 o
TeMe: «IJIeMeHThbI NPHKJIATHOIH

MATEMATHKH

Dopmynuposams.

onpeodenenus; abCONOTHOM MOTPEIIHOCTH,
OTHOCHTEJIbHOM MOTPeIHOCTH,
JIOCTOBEPHOTO COOBITHSI, HEBO3MOKHOIO
COOBITHS; KJTACCHYECKOE OTIPe/IeIIeHUE
BCPOSITHOCTH;

npasuida; KOMOHHATOPHOE MPABUIIO CYMMBI,
KOMOHHATOPHOE NMPAaBUIIO IPOU3BEIACHMS.
Onucwvléamy d1anbl pelieHus MPUKIaHON
3a/1a4u.

[oscuamob u sanuceiéame Gopmyiy
CJIOKHBIX MPO1EeHTOB. [IpoBoauTS
IIPOLEHTHBIE PACYETHI C UCIIOJIB30BAHUEM
CJIOJKHBIX TIPOLIEHTOB.

Haxooums TouHOCTB NPUOIHIKEHHS 10
tabuile NpUOIMKEHHBIX 3HAYCHU I
BenuuHebl. Vicnonp3oBath pazimyHbie
(hopMmBbI 3anucK NpHOIHKEHHOTO 3HAYCHHS
BeTH4UHBL. OueHUBaTh NPUOIHKEHHOE
3HAYEHHE BEJIMYMHBI.

IIpo6ooume OTBITHI CO CIyYalHbIMU
ucxosamu. [loscHsaTh U 3anuchIBaTh
(bopmyily HAXOKIACHHS YACTOTHI
ciydaiHoro coObiTusi. OnuchHBaTH
CTAaTHCTUYECKYIO OIEHKY BEPOSTHOCTH
citydaiiHoro cobertusi. Haxoans
BEPOATHOCTH CJIYYaHHOTO COOBITHS

B OINBITaX C PABHOBEPOSTHBIMU UCXOAMH.
Onucwsiéame 3Tanbl CTATHCTHYECKOTO
ucenenopanus. Odpopmnsars MHGOpMALHIO B
BH/1e Tabaui v auarpamm. Mssiekats
UHGOPMALHIO U3 TaOJIUIL U THarpaMM.
HaxoauTh U NpUBOAUTH PUMEPDI
MCIIOJIb30BAHUS CTATHCTHUECKUX
XapaKkTEePUCTHK COBOKYITHOCTH JaHHBIX:
CpejlHee 3HaueHHue, MOJIa, pa3Max, MeJlinana
BbIOOPKH

I'napa 4.

YuciroBbie MOCIEA0BATEILHOCTH

21

24

21

Yucnossie
[OCIIeI0BATEbHOCTH

22

Apudmernyeckas
porpeccHst

IIpusooume npumepo:
MOCHE0BATEILHOCTEN; YMCIIOBBIX
MOCIE0BATE/IBHOCTEM, B YaCTHOCTH
apuMeTHuecKoi U reoMeTpUYECKOM
NPOrpeccHii; UCIOIL30BaAHUS
MOCJIE/IOBATEILHOCTEN B peaibHON KU3HU,
3a7a4, B KOTOPBIX paccMaTpuBarOTCs
CYMMBI ¢ O€CKOHEYHBIM YHUCIOM
cllaraeMbIX.




CymMa n nepBbIX WICHOB
apupmMeTHyecKoii
NpPOrpeccuu

24

['eomeTpuyeckas nporpeccus 3

25

C-}'MM& N NEPBBIX YJICHOB
FCOMeTpHHeCKOﬁ Nnporpeccuu

26

Cymma GeckoHeuHOH
reOMETPUYECKOMH 3
MPOrPeccHH, y KOTOPOi
MOJLYJIb 3HAMeHaTest
MeHblie |

L

[ToBTOpeHue n 1
chcTeMaru3anus yaebHoro
Marepuaa

Konrpoabnas padora Ne S mo 1
Teme: «Apudpmernyeckasn u
reoMeTpHYecKast porpeccun»

Onucviams: TIOHATHS
M0CJIe/I0BATEIILHOCTH, WIeHa
IMOCIEa0BATCIIBHOCTH, C110co0bl 3a1aHHA
OCJII0BATEIbHOCTH.

Buruucisame 9IeHBI IOCIE10BATEIILHOCTH,
3aaHHo# GpopMyIOH n-ro uieHa uiu
PEKYPPEHTHO.

Dopmynuposams.

onpeodenenus. apuhMETHICCKOH
[POTPECCHH, FEOMETPUHECKOH POrpPecCHH;
CBOUCMEA YTICHOB FreOMETPUYECKOH H
apu(MeTHUeCcKOi Mporpeccuii.

3aoaeame apuPMETHYECKYIO H
reOMEeTPUYECKYIO TIPOrPeccHH
PEKYPPEHTHO.

3anucvieams u nosicHamMs GopMyJibl
001iero uieHa apupmMeTHIecKoii u
reOMETPUYECKOi mporpeccuii.
3anuceieams u 0okasvicams: GOpMyIIbI
CYMMBI 7 TIEPBBIX WIEHOB apu(hMETHUECKON
1 reOMEeTPUYECKOit porpeccuit; Gopmyibl,
BBIPAKAIOIINAE CBOMCTBA YJIEHOB
apu(METHUYECKON U reOMETPUYECKOH
IIPOrPECCHH.

Boiuucnsme cymmy 6eCKOHEHHOH
reOMETPHYECKO# [TPOrpeccut, y KoTopoi | ¢
| < 1. IIpeacraBiste GECKOHEYHBIE
nmepuoyeckue JIpodu B BujIe
00BIKHOBEHHBIX

[loBTOpeHHEe H CHCTEMATH3 AL 7

y4yeOHOro MarepuaJjia

20

VipakHeHus Ul TTOBTOPEHHs Kypca 6

| 9 Knacca
KourpoabHasi padora Ne 6 no 1
Teme: «MToropasi KOHTPOJILHAs
pabora»
[IpumepHOe TeMaTHYeCKoe TIanupoBanue. I'eomerpust. 7 Kiace
(2 yaca B HezeO, Beero 68 yacos)
s
& -} C — K oHaecTBo XapakTepucTHKA OCHOBHBIX BH/10B
s E PNCpRATTIC Y ehnard AesITeIbHOCTH Y4eHUKA
= & METERARA b (na qeOHbIX JIeHcTBHIN)
= ypOBHe yue it
=
I'nasa 1 15
Ipocreiimne




-]
-y
S = XapakTepuCcTHKA OCHOBHBIX BH/10B
S & | Copepxanne yaebnoro | Koamuecrso
Z = AEATEIBHOCTH Y4EeHHKA
= & mMarTepHaaa 4aCcoB % Z
- (Ha ypoBHe yueOHbIX j1eiicTBMIl)
=
reomMeTpHYeckue purypbi
U MX cBOjicTBA
1 Touku U npsmMbie 2 IIpusooums npuMepbl FeOMETPUYECKHX (PHTYD.
Onuceiéams TOUYKY, IPIMYIO, OTPE30K, JIyH,
2 Otpe3ok u ero J1jiMHa 3 Y» PAMYIO, OTP Y,
yroJ.
Jlyu. ¥Yron. U3mepenue 3 Dopmyaupoeams.:
YIJIOB onpedenenus. paBHbIX OTPE3KOB, CEPEUHBI
4 o 3 OTpe3Ka, PacCTOSHHS MEIKJLY ABYMS TOUKAMH,
BEPTHKATBHBIE YIITBI JIOTIOJIHUTEIBHBIX JTyueil, pasBEpHYTOrO yria,
PaBHBIX YTI0B, OHCCEKTPUCHI YIJIa, CMEKHBIX U
5 [lepriennkynspubie 1 BEPTUKAJIBHBIX YIJIOB, IEPECEKAIOIIMXCS
MpAMBIC NPSMBIX, MEPIEHAUKYJISPHBIX IPAMbIX,
6 ARCHOMEL 1 epIreHAMKYIsipa, HAKJIOHHOMH, pacciosiHUs OT
TOYKH JI0 MPSAMOIA;
Tosropenue u I C6OTICMEA: PACIIONIOIKEHUS TOUEK HA MPSIMOI,
cHcTeMaTH3alnA M3MEpEHHs OTPE3KOB U YIJIOB, CMEKHBIX H
yuebHoro matepuania BEPTHKAJILHBIX YIJIOB, EPIEH/ IMKYISPHBIX
KourpoabHas pabora 1 HPAMBIX; OCHOBHOE CBOMCTBO TPSIMOiA.

Ne 1 o reme: «Ilpocreiimmue
reoMerpuueckue GPUIypbl U HX

cBOMCTBaY

Knaccughuyuposeams yriol.

Hokazvleams. TEOPEMBI O MEPECEKAIOLTHXCS
HPSIMBIX, O CBOMCTBAX CMEIKHBIX H
BEPTHKAJIbHBIX YIJI0B, O CAHHCTBEHHOCTH
NPAMOM, NEPIEeHINKYIAPHON JaHHOM (Ciyyaii,
KOT/1a TOYKA JIEHKHUT Ha JaHHOMH npsamoi).
Haxooums JUIMHY OTpe3Ka, rpajlyCHYyIO Mepy
yIiia, MCrob3ysl CBOHCTBA X U3MEPEHHUH.
H3zo6paxcams ¢ TOMOLIBIO YEPTEKHBIX
MHCTPYMEHTOB I'€OMETPUYECKUE (PUTYDPBI:
OTPe30K, JIy4, YroJjl, CMEKHbIE i BEPTUKAIbHbBIE
YIJIbl, IEPIICH/IMKYJIAPHBIE TIPSAMbIC, OTPE3KH 1
JTYUH.

TosicHsmp, 9T0 TAKOE aKCHOMA, OTIPEICIICHUE.
Pewams 3a1a4i Ha BBIYHCIICHHE U
JI0OKa3aTelIbCTBO, MTPOBO/IS HEOOXOIUMbIE
Jl0Ka3aTelbHbIE PACCYKICHHS

I'nasa 2
TpeyroibHUKH

18

PaBHble TPEYTOJIbLHHUKH.
BricoTa, Menana,
OuccekTpHca
TPEeyrojibHUKa

[lepBolii 1 BTOpOH
NPHU3HAKK PaBEHCTBA
TPEYroJIbHUKOB

Onucviéame CMBICIT TIOHATHA «PaBHBIE
gurypeny. IlpuBoanTE IpUMEpPHI paBHbIX
uryp.

H3z06pasxames 1 HaXOIUTh HA PHCYHKaX
PaBHOCTOPOHHHUE, PaBHOOEAPEHHBIE,
MPSIMOYTOJIBHBIE, OCTPOYTOJIBHEIE,
TYINOYTOJIbHBIE TPEYTOJBHUKH M UX 3JIEMEHTBI.




XapamepucTn Ka OCHOBHBIX BU10B

]

eg

¢ & | Coxepxanne yuebnoro | Kosmvecrso T HoEIN

s & y4eHHKA

T & Ll e (Ha ypoBHe yueOHBIX JefcTBHI)
=

9 PaBHOO€ApEHHbIH + Knaccughuyuposamo TpEYrojabHUKHU 110
TPEYroJbHUK U €r0 CTOPOHAM U YTJIaM.
cBOMCTBA Dopmynuposamsn:

10 | Mpusnaxu B onpeoenenus:; 0OCTpOyroiabHOro,
PABHOGEIPEHHOTO TYNOYTOJIBHOTO, IPSAMOYTOJILHOIO,
TPEYTONbHHAKA paBHOOEIPEHHOT0, PABHOCTOPOHHETO,

Pa3HOCTOPOHHETO TPEYrOJIbHHUKOB;

11 Tpetuit npusHax 2 OMCCEKTPHCHL, BLICOTHI, ME/IHAHbI
paBeHCTBA TPEYTOJIbHUKA; PABHBIX TPEYTOJIbHHKOB;
TpEYTrOJIbHHKOB Cepe/IMHHOrO MEePIEHIMKYJIsApa 0Tpe3Ka:

12 | Teopembi 1 nepumMeTpa TpeyroJibHHKa;

ceoticmea.; paBHOOEIPEHHOrO TPEYTroJIbHUKA,

Ilosropenne 1 1 CepeAMHHOrO NEPNEHMKYIIpa 0Tpe3Ka,

CHCTEMATH3ALHA OCHOBHOT'O CBOHCTBA PaBEHCTBA

yueOHOro marepuasia TPeyroIbHUKOB;

Kourpoabnasn padora Ne 2 no 1 ApU3HAKYU: PABEHCTBA TPEYTOJILHUKOB,
Teme: «TpeyroJbHHKN» paBHOOE/IPEHHOTO TPEYTOJIbHHKA.
Hoxazpiéams T€OPEMBI: 0 €AUMHCTBEHHOCTH
IPAMOii, MepreHIHKY/IIpHOH NanHoi (cirydaii,
KOT/Ia TOUKA JIEKHUT BHE JAHHOH NpsAMOii): Tpu
MpHU3HAKA PABEHCTBA TPEYTIOJIbHUKOB;
[pH3HAKH PaBHOOEIPEHHOIO TPEYTOJIbHUKA;
TEOpEMbI O CBOMCTBAX CEPEANHHOTO
nepreHIuKyspa, paBHoOEAPEHHOTO U
PaBHOCTOPOHHErO TPEYTrOJIbLHUKOB.
Pazvsacnsime, 4TO TaKoe TEOPEMA, OMUCHIBATD
cTpyKTYypy Teopembl. OOBSICHSTH, KAKYIO
TEOpeMY Ha3bIBAIOT 0OpPAaTHON JaHHOH, B YEM
3aKJII0YAETCS METOJ J0Ka3aTe/IbCeTBa OT
IPOTHBHOTO. [IpHBOMTH MPUMEPBI
HCIOJb30BAHMs HTOTO METO/IA.
Peniars 3a7a4i Ha BBIYHCIICHHE U
JI0Ka3aTenbCTBO
I'nasa 3
[MapasieabHbie NpsMbIE. 16

Cymma yrjioB TpeyrojibHHKa

13 | [TapauienbHbie MpsMble 1 Pacnosznasames Ha yepTexax napaajieiibHble

14 | [Tpusnaku 2 L .

N306pakaTh ¢ MOMOLIBIO JIMHEHKH U
NapaieIbHOCTH MPIMBIX
YIOJIBHUKA MapalleIbHbIe MpIMbIe.

15 | CpoiicTBa napajieibHbiX 3 Onucviéams yribl, 00pa3oBaHHbIE IPH
NPSIMBIX repeceyeHny IByX NPAMBIX CEKYIIeH.

16 | Cymma yriioB 4 Dopmynupoeams:

TPEYroJibHHUKa

(ane()(?.-’IEHHﬂ.' napauICJIbHbIX IPAMBIX,




XapaKTepHchca OCHOBHBIX BH/IOB

=

=5

“E" = Conep:xxanne yueonoro | Koamuecrno a5

E 3 MaTepuaia —— AeATeILHOCTH yqeﬂfma }
5 (Ha ypoBHe yueOHbIX JeiicTBHil)

17 | [IpsiMOyToJIbHBIH 2 paccTOsHUSA MEK/Ty NapajlieIbHbIMH
TPEYroJIbHUK NpsIMBIMH, BHEIHErO YIJ1a TPEYroJbHUKA,

18 | Casiicizg ’ THIIOTEHY3bl U KaTeTa; _
IPAMOYTOILHOTO C60UCmMea: NapaUIeNbHBIX PIMBIX; YIIIOB,
TpeyroNbHHIKa 00pa3zoBaHHBIX TPH nepeceyeHnu

napauieIbHbIX IPSAMBIX CEKYIIEH; CYMMBI YIIOB
[loBTOpenue u 1 TPEYroJIbHUKA; BHEILIHEr0 yIiia TpeyrojbLHUKA;
CHCTEMAaTH3AIHA COOTHOLIEHHH MEIK/Iy CTOPOHAMHU M YIJIaMu
yueGHoro mMarepuasa TPEYroJIbHUKA; MPSIMOYTOILHOTO
Konrpoasnas paGora Ne 3 1o 1 TPEYroJIbHUKa; OCHOBHOE CBOHCTBO
teme: «[lapaieasnsie npamble. TAPIEICIRHA IPRMEDS
CyMMa YIJIOB TPeyrobHHK2 npu3HaKy: NapayuielbHOCTH IPSIMBIX,
PaBEHCTBA NPAMOYTOJIBHBIX TPEYTOJIbHHKOB.
Horazvieams: TeOpeMbl 0 CBOHCTBAX
napajijie/ibHbIX MPSIMBIX, 0 CYMME YIJIOB
TPEYroJIbHUKA, O BHEIIIHEM YTJle TPeyroJbHHKa,
HEPABEHCTBO TPEYTOJIbHUKA, TEOPEMBI O
CPaBHEHHUH CTOPOH U YITIOB TPEYroJbHUKA,
TEOPEMBI O CBOHCTBAX MPSAMOYTOJIEHOIO
TpEeyroJibHUKa, IPU3HAKH [TapaJlieIbHbIX
NPsSIMBIX, PABEHCTBA MPSAMOYTOJIbHbIX
TPEyTrOJIbHUKORB,
Pewamp 3a71aun Ha BEIYUCIICHUE U
J10Ka3aTelIbCTBO
I'nasa 4
OKpYKRHOCTB U KPYT. 16
I'eomerpHyeckne mocTpoeHust

19 | 'eomerpudeckoe MecTo 2 Hoscnsame, 4TO TaKoe 3a/1aya Ha I0CTPOeHHUE;
ToueK. OKpYKHOCTh H reomeTpuyeckoe mecto Touek (I'MT).

Kpyr [TpuBoauTts npumeps IMT.

20 | Hexoropie caotictsa 3 HROﬁpﬂJf('(:?mb Ha PUCYHKaxX OprHCHOCTIT " eé
OKPYRHOCTE. 3JIEMEHTBI; KacaTe/IbHYIO K OKPYKHOCTH;

- An— OKPYXKHOCTb, BIMCAHHYIO B TPEYTOJIbHHUK, H
OKPY’KHOCTB, OITHCAHHYIO OKOJIO HETO.
OKPY’KHOCTH
OnucbiBaTh B3aHMHOE PACIOI0KEHUE
21 | OnucanHas ¥ BuMCaHHas 3 OKPYIKHOCTH U IIPSAMOA.
OKPY>KHOCTH Dopmyauposams.
TPEYrojibHHKa onpeoenenus; OKPYKHOCTH, Kpyra, Ux
22 | 3azaun na nocrpoennue 3 3NIEMEHTOB; KacaTeanO:ZI K OKPY/KHOCTH;
OKPYIKHOCTH, OITHCAHHOM 0KOJIO TPEYroJbHUKA,
23 | Metoa reoMeTpHUeCKHX 3

MECT TOYEK B 3aj/lauax Ha
MOCTPOEHHUE

U OKPY’KHOCTH, BIIHCAHHOM B TPEYTOJIbHUK;
C6OUCMEA: CEPEIMHHOTO NEPICHAUKYIApa KaK




Xa PAKTEPHCTHKA OCHOBHBLIX BH/I0B

«
=5
z = Conepxanne yuebnoro | Kosmuecrno RESTTETLSIOeT
s = Y4YeHHKA
= & viatepuaia faacos (Ha ypoBHe y4eOHBIX JeicTBHil)
g
[ToBTOpenue u 1 I'MT; Guccexrpucs yria kak [MT:
cUCTeMaTH3aIusl KacaTeJIbHOH K OKPYKHOCTH; IMamerpa u
yueOHOro marepuasa XOP/Ibl; TOUKH [TepeceueHus cepeIMHHbBIX
KonTpoasHas pa6ora Ne 4 o 1 HEPHEH/UKY/ISAPOB CTOPOH TPEYTrOJIbHHKA;
Teme: «OKPYKHOCTb H KPYT. TOYKH nepecenfeﬂm OucceKTpucC yrios
I'eomeTpHUecKHe HOCTPOCHHUS TPeYTOIbHHKA, .
NpU3HAaKy KacaTeabHOM.
Hoxazvieams: TEOPEMBI O CEPEAMHHOM
NnepreHAnKyspe i OUCCEKTpHCe yIia Kak
I'MT;
0 CBOMCTBaX KacaTelbHOit; 00 OKPYKHOCTH,
BIUCAHHOW B TPEYTOJbHUK, OIIMCAHHOM OKOJIO
TPEyroJIbHUKA; IPU3HAKU KacaTelbHOM.
Pewams oCHOBHBIE 3a/1a4M HA MOCTPOEHHE:
NOCTPOEHUE YIJia, PABHOI'O JIAHHOMY;
NOCTPOEHHE Cepe/IMHHOrO MepreHIuKyspa
JAHHOTO OTPE3Ka; MOCTPOEHHUE IPSMOi,
NPOXOJsIed Yepes JaHHYI0 TOUKY U
NEPIEHIUKYIISIPHON JaHHOH NPSIMON;
nocTpoeHue OUCCeKTPHCHI JAHHOIO YIla;
MOCTPOEHUE TPEYrOJbHHUKA 110 JBYM CTOPOHAM
U YTy MEX/1y HUMH; 110 CTOPOHE U ABYM
IIPUJICIKAIIUM K HEH yriam.
Pemare 3aaun Ha noctpoerune Metoaom I'MT.
Cmpoumbs TpeyrobHUK 110 TPEM CTOPOHAM.
Pewamp 3a1auu Ha BLIYMCIICHHE,
JI0KaQ3aTellbCTBO M MOCTPOCHHE
Obobmenne
H CHCTEMATH3AIHNSA 3
3HAHMH yJamuxcs
YnpaxHeHust /151 IOBTOPEHUA 2
Kypca 7 kiacca
Kourpoabnas pabora Ne 5 no 1

Teme: «MTorosas KOHTPoOIbLHAS
pabora»

IlpumepHoe TemaTuueckoe mianuposanue. 'eomerpus. 8 Kiace
(2 yaca B HenesO, Bcero 68 yacon)




®
4=y
&= Conepxanue XapakTepHCTHKA OCHOBHBIX BH/10B
S & KoaunuecrBo
= yehHOro AeATEIbHOCTH YYeHHKA
& = 4acoB . .
= = MaTepHaJa (Ha ypoBHe y4eOHBIX JeiicTBHI)
=
I'nasa 1 2
YeTbIpéxyroJibHUKH
1 YeTbIpEXYTroIbHUK 1 - Hosicrusime, 94TO TAKOE YETHIPEXYTOJNBHUK.
€ro JEMEHTHI OnuceIBaTh 7EMEHTHI YeTHIPEXYTOIbHUKA.
) T m— - Pacnosnasams BITYKIIbIE B HEBBINTYKJIbIC
R ' - YETBIPEXYTONbHUKH.
CpoiicTBa =
Hzobpasicams 1 HAXOUTH HA PUCYHKaX
napasienorpaMma -
YETBIPEXYTOIBHUKH PA3HbIX BUIOB H HX
3 | [lpusnaku 2 3IEMEHTHI.
napasuiesiorpaMma Dopmynuposams.:
4 [IpAIMOYOTBHHK N onpeoenenus; apanieorpaMma, BbICOThI
E napauienorpamMma; npsMoyrojbHuKa, pomoa,
=4 L
5 Pom0 2 KBajlpata; CpejiHel IMHUH TPeyroJbHHUKa;
6 Ksazpar 1 Tparelnmu, BBICOThI TPANECIMH, CPEe/IHEeH THHUU
Tpareiy; HEHTPATLHOTO YIjia OKPYKHOCTH,
Kourpoabnas padora Ne 1no 1 BITMCAHHOTO YIJIa OKPY)KHOCTH; BIIMCAHHOTO H
Teme: «CpoiicTBa OTNMCAHHOTO YETHIPEXYTOJIbHUKA;
napajuciorpaMma, ceolicmed; apaiesorpaMma, npsaMoyroibHuKa,
NpsAMOYroJILHUKA, pomoa, pom0a, KBajpaTa, CpeHuX JHHUI TPeyroibHIKa
KBajapaTa» W Tpaneiyu, BIUCAHHOTO yTJa, BIIMCAHHOTO M
7 Cpe)lHﬂﬂ JIMHH S 1 OIMMHCaHHOT'O quB]péX}"l—'OﬂBHHKa;
TpeyroJibHHUKa NPU3HAKY. rapajdiejiorpaMmMa, rnpiaMoyrojibHHKa,
> pom0a, BIIHCAHHOTO ¥ OMMCAHHOTO
8 I'panenust "
YeTBIPEXYTOJIbHUKA.
9 [lenTpanbubie Jokaszvieams. TEOPEMbI 0 CyMMe YTIIOB
1 BITUCAHHBIE YIJIbI YeTBIPEXYTOIbHHUKA, O IPajlyCHOI Mepe
BIIHCAHHOTO yTJ1a, O CBOHCTBAX M NMPU3HAKAX
10 | Onucannas u 2
napasuiesiorpaMma, IpsiMoyrojibHuKka, pomoa,
BIIUCAHHAS ¥
BIIMCAHHOT'O M OMHUCAHHOI'0 YEThIPEXYTOJIbHHKA.
OKPYKHOCTH %
[pumensmy u3yueHHbIE ONPEACICHUS, CBOMCTRA
YeThIpeXyroNbHUKa
U MPU3HAKKA K PEIICHHUIO 3a7a4
Konrpoabnas pabora Ne 2 1
no reme: «Tpanenns.
Brnucaunbie U onucanubie
4eThIPEXYroJIbHHKHY»
I'nasa 2 16
IToxobue TpeyroJbHHKOB
11 Teopema Paseca. 6 Dopmyruposams:

Teopema o
MPOTIOPLIMOHAIBHBIX
OTpEe3Kax

12 [Tono0OHbIE
TPEeyroJbHUKH

onpeoenenie NogoOHBIX TPEYTOJILHUKOB,
ceolicmeda. MeJIiaH TPeyroJibHUKa, OUCCeKTPUCHI
TPEyroJIbHUAKA, TIEPeCceKaroIMXcs XOp/l,
KacaTesbHOM U CEeKYLIEeH;

npusHaKu MoJo0Hs TPEYroJbHUKOB.




<
oy "g' Copepxranue XapakTepHeTHKA 0CHOBHBIX BH/10B
: = 6 Kosnvectso R
s = yueOHoro S AeATEJILHOCTH YHEHH
= = MaTepHaja (Ha ypoBHe yueOHbIX JeiicTBHIT)
=
13 | IlepBblii mpu3Hak 5 Hoxazvieams:
no100us meopemel: Dasneca, 0 TPONOPLHOHAIBHHIX
TPEyroJIbHUKOB OTpe3Kax, O CBOMCTBAaxX Me/IHaH TpeyrojbHUKa,
14 | Bropoti u Tpernii 3 6HC?€KTPHCBI TpeyroJibHHKA; )
[pH3HAKH 10106 c60TiCMEa; TIEPECEKAIOIMXCS XOPJL, KACATEIbHOI
M CeKyIIeH;
TPEYTOJIbHUKOB
APU3HAKY 1101001 TPEYTOJIEHUKOB.
Konrpoiabnas padora Ne 3 1 Ipumensims u3yueHHbIE ONpeIeeHHs, CBOMCTBA
no teme: «[Ipusnakn | NIPU3HAKHK K PELICHHIO 3a/1a4
no100us1 TPEYro/IbHHKOB
I'nasa 3
Pemenue npsiMmoyroiibHbIX 14
TPeyroJibHHKOB
15 | Merpuueckue 1 Dopmynuposams. _
COOTHOIIEHHUS onpeodenienus: CUHYca, KOCMHYca, TaHI'eHea,
B IIPSAMOYTOJIBHOM KOTaHI'eHCa OCTPOro yriia mpsaMOyrojlbHOIO
TpeyroJibHUKe TpeyroJjbHHKa,;
16 | Teopema Iudaropa 5 C60licM6a. BbIPAKAIOLINE METPHYECKHE
COOTHOLLICHHS B MPSAMOYTOJIbHOM TPEYTOJIbHUKE U
Konrpoabnas padora Ne 4 1 COOTHOLICHUS MEYKY CTOPOHAMH M 3HAYCHHUAMHM
no teme: «Teopema TPHTOHOMETPHUYCCKUX (PYHKIMH B IIPIMOYTOJILHOM
IMudaropa» TpeyroJjibHUKE.
17 | Tpuronomerpuueckue 3 3anuceieams TPUrOHOMETpUYECKHE GOPMYJIbL,
dyHKIIH 0CTPOro BBIPAJKAIOIIUE CBSI3b MEHKLY
yIJ1a IPAMOYTOIBHOTO TPUTOHOMETPUYECKUMHU (PYHKIIUAMH OJTHOTO U
TpeyrobHIKa TOTr0 JK€ OCTPOro yria.
Pewams npsMOYTOJIbHBIE TPEYTOJIbHUKH.
18 | Peenue 3 Hoxaszvieams.
[IPSAMOYTOJIbHBIX meopemy 0 METPHUECKUX COOTHOILIECHHSX B
TpEYTOJIBHHKOB NPAMOYIOJIBHOM TPEYIOJIbHUKE, TEOPEMY
Kounrpoabnas pabora Ne 5 1 [udaropa;
s,  T—— opmybl, CBA3BIBAIOIINE CUHYC, KOCUHYC,
NPSMOYTOJILHBIX TAHI'eHC, KOTAHIEHC OJHOI'O M TOI0 K€ 0CTPOro
TPEYroJbHHKOBY» JX I
BuisoOums 0OCHOBHOE TPUTOHOMETPHUECKOE
TOXKIECTBO M 3HAYEHHUS CHHYCA, KOCHHYCA,
TaHreHca U KoTanrenca st yrios 30°, 45°, 60°.
Ipumensimo U3y4eHHBIE OINPEIC/IEH S, TEOPEMbI
1 (hopMYJIbI K peLIEHHIO 3a1a4
I'nasa 4
MHOroyroJibHHKH. 10

ILiomans MHOTOYTOJIbHHKA

19 | MHOroyroJjibHuKu




]
oy b1 Coaepxanue XapakTepuCTHKA OCHOBHBIX BH/I0B
= £ y4yeOHoro i AeATEeIbHOCTH YYeHHKA
] 4acoB 5 ”
= E- mMarepHaJ/ia (Ha ypoBHe y4eOHBIX J1eiicTBHI)

20 | IlonsTue niomaau 1 Ioscuams, 4T0 TaKOE IJIOIIAAb MHOTOYTOJIbHUKA.
MHOTI'OYT'OJIbHHKA. OnuceIBaTh MHOTOYTOJIbHUK, €r0 3JIEMEHTHI;
[Tnomane BBIIYKJIbIE U HEBBIMYKJIBIE MHOTOYTOJIbHUKH.
OpAMOYTOJILHUKA M3o06paxkars 1 HAXOUTh HA PUCYHKAX

21 e — 5 MHOTOYTOJILHUK H €T SJIEMEHTBI; MHOTOYTOIbHHK,
napanienorpamma BIHCAHHbIH B OKPYKHOCTb, U MHOTOYTOJILHHK,

ONHCAHHBIH OKOJIO OKPY/KHOCTH.

22 [Tnomann 2 Dopmynuposcams:

TPEYrojibHHKa onpeodenenus; BIUCAHHOTO U ONTUCAHHOTO

23 | Inomazs tpanenun 3 MHOTOYT0JIbHUKA, TUIOLIA/IH MHOTOYTOJIbHUKA,

pPaBHOBE/IMKMX MHOIOYTrOJIbHUKOB;
Konrpoasnas padora Ne 6 no 1 OCHOGHbIE CEOUCMEA TIIONIAM MHOTOYTOJIbHUKA.
Teme: «Iliomann Lokasviams. TE€OPEMBL O CyMME YIJIOB BBITYKJIOTO
NpsIMOYTOJILHHKA, n-yTrOJIbHUKA, TUIOLIAAH TIPSIMOYTOJIbHHKE,
napaJjuiejiorpamma, IUIOIIA/IH TPEYTOIbHUKA, IO/ TPATICIIIH.
TPEYroJIbHHKA H Tpanenum» Ipumensime M3ydeHHBIE ONpee/ICHUS, TEOPEMBI
1 (POPMYJIbl K PELICHHUIO 3a/1a4
[ToBTOpenue
U CHCTeMATH3aIus 6
yueHHOro marepuaia
YnpakHeHHUs! 1Sl TOBTOPEHUSI 5

Kypca 8 kiacca

KonTtposbnas pabora No 7

[IpumepHoe TemaTHyeckoe manuposanue. 'eomerpus. 9 kaace
(2 yaca B HeJieNO, Bcero 68 vacon)

]
oy 'g- Conepiranue XapaKkTepHCTHKA OCHOBHBIX BH10B
T e Koanuyecrso
s = yuebHoro SACGE JeSITe/IbHOCTH YYEHUKA
= E' MaTepUaJia (Ha ypoBHe yueOHbIX AeiicTBHI)
Inasga 1 16
Pemenne TpeyrojibHHKOB
1 Cunyc, KOCHHYC, 2 Dopmynuposams.:
TAHI'€HC ¥ KOTAHT'€HC onpedenenusi; CMHyca, KOCHHYca, TaHrelca,
o o Q aQ
yraaor 0 jgo 180 Koranrenca yria ot 0 o 180 :
C6OUCMEO CBSI3U JUIHH JMAaroHajIei u CTOPOH
2 Teopema KOoCHHYCOB A A a p
napasnieinorpamma.
3 Teopema cunycos 3 Dopmynuposams U pazbsACHIATH OCHOBHOE
4 Piiieaie ” TPUTOHOMETPHUYECKOE TOXK/ICCTBO. BhIUHCIATE

TPEYTOJIbHHKOB

3HAUEHHE TPUIOHOMETPHYECKOH (PyHKIIMM yriia no




JABYM3 TOUKaMH C
3aJJaHHBIMH
KOOpJIMHATAMH.
Koopaunarel
CepeIMHbI 0Tpe3Ka

]
a'g Coaepxanne Xapakrepue
g2 ; Kommuecrso p PHCTHKA OCHOBHBIX BH/I0B
z 5 y4eOHoro R AEATEAbHOCTH YYEHHKA
s E' MaTepHaJia (na ypoBHe y4eOHBIX JeiicTBHil)

5 @opmyiibl s -+ 3HAYEHHUIO OJTHOM M3 €ro 3aJaHHbIX (YHKIHIH.
HAXO0XK/ICHUS Dopmynuposams 1 JI0Ka3bIBATH TEOPEMBI:
TUIOLIA/IH CHHYCOB, KOCHHYCOB, CJI€JICTBUS U3 TEOPEMEI
TPeYroJbHUKa KOCHHYCOB M CHHYCOB, O ITUIOIIAIH OMHCAHHOTO

Koutpoanuas paora Ne 1 1 o

noreme: «Pentetine 3anuceieams u 10Ka3pIBaTh GOPMYIIBI [U1s

TPeyrobHHKOB HAXOACHHS TLIOLIA/H TPEyrobHHKa, pajiiycos
BITMCAHHON M ONUCAHHOU OKPYKHOCTEH
TPEyroJbHHKA.
IIpumensame U3ydeHHbIE ONpPEICIICH S, TEOPEMBI
1 QOPMYJIBI K PEIICHUIO 3a/1a4

I'naea 2
IIpaBuiibHBIE 9
MHOTI'OYT'0JIbHHKH

6 [IpaBuiibHBIC 4 [Toscuame, 9To Takoe LUEeHTP U HEHTPAIBHBIH yroJ
MHOTOYTOJIbHUKH ¥ UX [MPAaBUIILHOTO MHOTOYTOJIbHUKA, CEKTOP U CErMEHT
CBOMCTBA Kpyra.

7 | AnuHa OKpYIKHOCTH. 4 Dopuysuposams:

Ttomans kpyra onpfx)eﬂenue IIPABHJILHOIO MHOTOYTOJIbHHKA:

C6OUCMEa PABUILHOTO MHOTOYTOJIbHHKA.

Konrpoasuas padora Ne 2 1 Hokaszvieams ¢BONCTBA TIPABUITBHBIX

Mo TeMe: <(HpaBHJILHI:le MHOTI'OYTIOJIbHHKOB.

MHOTOYT 0T HHKH 3anucvieams W pazbACHATH (POPMYJIbI JUTHHBI
OKPYIKHOCTH, TUIOIIA/IH KpyTa.
3anucvieams U 10Ka3bIBaTh (POPMYJIIbI IIMHBI
JYTH, TJIOLIAIH CeKTopa, GOpMYJIBI 115l
HAXOKJICHHUS painyCcOB BIIMCAHHOH M ONUCAHHOI
OKPYIKHOCTEH NMPaBHILHOTO MHOTOYTOJIBHUKA.
Cmpoums ¢ TOMOIIBIO HUPKYIISt U THHEHKH
NpaBHIIbHBIE TPEYTOJIbHUK, YETBIPEXYTIOJIbHHUK,
HIECTHYTOJILHHUK.
[Ipumensims U3ydeHHBIE ONPEICIECHUS, TEOPEMBI
1 GopMyIibl K PELIEHHUIO 3a/1a4

I'nasa 3
JldexaproBbl 11
KOOP/JAHHATHI HA IVIOCKOCTH
8 PaccTosinue Mexy 3 Onucvieant TPSIMOYTOJIbHYIO CHCTEMY KOOP/IMHAT.

Dopmyauposams: onpeielicHue ypaBHEHUS
(burypsl, HeOOX0MMOE M JI0CTATOUHOE YCIIOBHS
MapauIeIbHOCTH JABYX MPSMBbIX:

3anuceiéams 1 JOKa3bIBaTh (POPMYJIBI PACCTOSHHS
MEXKIY JABYMS TOYKaMH, KOOPJAUHAT CEP2UHbI




-]
g -c% Copnepxanue XapaKkTepHCTHKA OCHOBHBIX BHI0B
¥ E y4edHOro Komwsestpo AeATEIbHOCTH YYeHHKA
s 8 4acoB
= S mMaTepHa/ia (Ha ypoBHe y4eOHbIX JeiicTBHI)
9 YpapueHue GUrypsl. 3 OTpe3Ka.
YpaBHeHHE Buisooums ypaBHeHUE OKPYKHOCTH, 001IIee
OKPY)KHOCTH ypaBHEHHUE MPSMOH, YpaBHEHHE TIPSIMOi ¢
10 | YpaBHenue npsamoii 2 YIJIOBBIM KOSQOBIMEHTOM,
Jokazvieams HEOOXOIMMOE U I0CTATOYHOE
11 | Yraosoii 2 YCIIOBHE NApaIebHOCTH ABYX MPAMBIX.
KO3 puIMeHT npsmMoii [Ipumensimes W3y4eHHBIE ONpPEIE/ICHHS, TEOPEMBI
KonTpoabnas pabora Ne 3 1 1 hopMyIIbI K pelieHHIo 3a/1a1
no teme: «/lexaprosnl
KOOPJHHATHI HA IVIOCKOCTH»
I'nasa 4 12
BekTopsbi
12 | [loustie Bekropa 2 Onucvieams NOHSTHS BEKTOPHBIX M CKAISAPHBIX
13 | K ) BeJuunH. MIUmocTpupoBaTh MOHSTHE BEKTOPA.
3 OOp/IMHATBI BEKTOpA
Dopmynuposams.
14 | Cnoxenue u 2 onpedeienus; MOy sl BEKTOPA, KOJUIHHEAPHbIX
BbIYUTAHUE BEKTOPOB BEKTOPOB, PaBHBIX BEKTOPOB, KOOP/IMHAT BEKTOPA,
- 15 | Ymuoxenue sextopa 3 CYMMbI BEKTOPOB, PA3HOCTH BEKTOPOB,
ik S eEn MPOTHBOINOIOKHBIX BEKTOPOB, YMHOKEHHUS
BEKTOpA Ha YKCJIO, CKAJISIPHOTO MPOU3BEICHUS
16 Ckansiproe 3 BEKTOPOB;
[IPOU3BEACHHE C60UCMBa: paBHBIX BEKTOPOB, KOOPAHHAT PaBHbIX
BEKTOPOB BEKTOPOB, CJI0KEHHs BEKTOPOB, KOOPHHAT
Konrpo.ibuas paGora N 4 1 BEKTOPA CYMMBI 1 BEKTOPA Pa3HOCTH JIBYX
no Teme: «BekToph» BEKTOPOB. KOJUIHHEAPHBIX BEKTOPOB, YMHOKEHHS
BEKTOpA Ha YHCII0, CKAISPHOTO NPOU3BEICHHS
JIBYX BEKTOPOB, MEPIEHINKYISPHBIX BEKTOPOB.
Jlokazpieamp TEOPEMBbI: 0 HAXOKICHUH KOOpAMHAT
BEKTOpA, 0 KOOPJMHATAX CYMMbI U Pa3HOCTH
BEKTOPOB, 00 YCJIOBHH KOJUTMHEAPHOCTE. BYX
BEKTOPOB, 0 HAXOXK/ICHUH CKAJISPHOTO
[IPOM3BE/ICHHS JIBYX BEKTOPOB, 00 yC/I0BHH
MepreH/IMKYISIPHOCTH.
Haxodump KOCHHYC yTIIa MEKY ABYMS
BEKTOPaMH.
Ipumensims N3yHeHHBIE ONPE/ICICHUS, TEOPEMbI
1 hopMyJibl K pEIICHHIO 33134
Inasa 5
I'eomerpuueckne 10
npeodpazoBaHus
17 | /IBukenue 3 IIpueodums tipuMepsl npeodpazoBanus GuUryp.
(nepemereHue) OnuceiBark npeobpazosanus GUryp:
urypsi. napaiie/ibHbIi MepeHoc, oceBasi CHMMETPHS,




=
=
el Coaepixanne XapakTepHCTHKA OCHOBHBIX BH/I0B
S = P Koamuecrso P P A
3 = yueOHoro o) JEATEe/IbHOCTH Y4eHHKA
= g marepuaJia (Ha ypoBHe yueOHbIX AeiicTBHIl)
[MapannenbHbrii LIEHTpalIbHAs CHMMETPHS, [TOBOPOT, FTOMOTETHS.,
MepeHoc nojodue.
Dopmynuposams:
18 | OceBas cummMeTpusi. 2 pAYIUpOsam
onpeoenenus. NBUXEHUS; paBHBIX (DUTyD; TOYeK,
19 | lentpanbHas 2 CHUMMETPHYHBIX OTHOCHTEIIBHO TIPAMOIi; TOUEK,
cummeTpust. [Tosopor CUMMETPHUYHBIX OTHOCUTENIBHO TOUKH, (PUTypBHI,
20 | Tomorerns. ITono6ue 2 UMEIOLIEH 0Ch CUMMETPHM; (PUTYPBI, HMEIOLICH
buryp LEHTP CHMMETPUH; noA00HBIX (HUTYD;
c6oticmea. IBUIKEHUS, IapajlIeIbHOTO NepeHoca,
Kourposbnas padora Ne 5 1 OCEBOM CUMMETPHH, LIEHTPAILHOH CUMMETPHH,
mo TemMe: «reOMQTpH‘{eCKHe MOBOPOTA, FTOMOTETHH.
npeodpazoBanus Jlokasvieams TE€OpPEMBI: O CBOHCTBAX
napaiienbHOro NepeHoca, 0CeBOi CUMMETPHH,
[IeHTPAJIbHOM CUMMETPHU, TOBOPOTA, FTOMOTETHH,
00 OTHOLIEHUH TLIOMIAAeH MOI00HBIX
TPEYTrOJIbHUKOB.
[Ipumensimo U3y4eHHBIE ONPECICHHS, TEOPEMBI
1 GopMyJIbl K PELICHHUIO 3a71a4
[loBTopenue
H cHCTeMaTH3auMs 10
yuedHOIro MaTepuaJia
VipaxHeHus 11 TOBTOPEHHUs! 9

Kypca 9 knacca

Kourpoasuas pabora Ne 6
no reme: «Mrorosas
KOHTPOJIbHAsE paboTa»

Onucanue y4eGHO — METOAHYECKOT0 H MATEPHAIBHO - TEXHHYECKOro obecrievyeHus
o0pa3zoBare/IbHOMH J1eITeJIbHOCTH




[MeuyaTHble NOCOOHS:

1. ®denepaibHblii rocy1apeTBEHHBIH 00pa3oBaTeNbHbIH cTanIapT 00uero oopazoBaHus.
2. Maremaruka: nporpammsi: 5-11 kiacesl/ [A.I'. Mepssik, B. B. ITononckuii, M. C. SIkupu
ap.]. — M.: Benrana-I'pad, 2018. — 112 c. — (Poccuiickuii yueOHHUK)

Jlunust yueGHO-MeTOAHYECKHX KOMILICKTOB aBTOPOB

1. Marematuka : 5 kiacc : yueOHHUK it yyammxcs 06meoOpa3oBaTe/lbHbIX yupexaeHui / Al
Mepsnsk, B.B.ITononckuit, M.C.SIxup. — M. : Benrauna-I'pag. 2019 r.

2. Maremaruka : 5 Kjace : AMAaKTHYECKHE MaTepHalbl : Iocodue Julsl yJyalmxcs
o6meo6paszosarenbHbIX yupexaeHuii / A.I'. Mepsnsik, B.b.Ilononckuit, E.M. Pabunposu,
M.C.Sxup. — M. : Bentana-I'pag, 2019 r.

3. Maremaruka : 5 knace : Mmeroauueckoe nocooue / E.B. Byuko, A.I'. Mep3aask, B.b. ITononckuii,
M.C. SIkup. — M. : Benurana-I"pag, 2019 r.

4, Maremaruka : 6 knacc : yqeOHHMK JUlsl yuanmxcs o01meodpasoBaTelbHbIX yupexaenuit / Al
Mepsnsk, B.B. Tononcknii, M.C. Skup. — M. : Benrauna-I'pag. 2019 r.

5. Maremaruka : 6 Kiace : JH/IaKTHYECKHE MaTePUalIbl : TOCOOUE ISl ydaluXcs
obmeobpasoparenbHbIx yupexaennit / A.I'. Mepsmsik, B.B. [Tononckuii, E.M. Padunposuy. M.C.
SAxup. — M. : Benrana-I'pad, 2019 r.

6. Matemaruka : 6 knacc : Mmetoaudeckoe nocodue / E.B. Byuko, A.I'. Mepansxk, B.b. [lononckuii,
M.C. SIkup. — M. : Benrana-I'pad, 2019 r.

7. Anrebpa : 7 kiace : yueGHUK JUist yqamuxes 00meoOpaszoBaTebHbIX yupekaenuii/ Al
Mepsask, B.B. [ononckuii, M.C. Skup. — M.: Bentana — I'pad, 2019.

8. Anrebpa : 7 Kiace : JUAAKTHUECKHE MaTepUaIbl : HOCOOUe JUisl yqaluxcs
o6uieobpazoBarenbHbx yupesienuii / A.I. Mepansk, B.b. [Tononckwuii, E.M. Padunposuy, M.C.
SAxup. — M. : Benrana-I'pad, 2019 r.

9. AnreGpa : 7 knace: Metopuueckoe nocobue / E.B. Bynko, A.I'. Mepsusik, B.b. Tomnouckuii,
M.C. SIkup. — M. : Benrana-I'pad, 2019 r.

10. Anre6pa : 8 kiace : yqeOHUK 1St yuammxcs 001eodpazoBaTe/IbHbIX yupexaeHui/ A.l.
Mepaisik, B.B. Tlononckuit, M.C. Skup. — M.: Bentana — I'pad, 2019.

11. AnreGpa : 8 Kiace @ JMAaKTHISCKHE MaTepHallbl : Hoco0He st yqaluxcs
o61eoGpasoBaTenbhbix yupexaenuii / A.I. Mepsmsk, B.B. [Tononckuit, E.M. Pabunposut,
M.C. Skup. — M. : Benrana-I'pad, 2019 1.

12. Anre6pa : 8 kiacce : metoauyeckoe nocooue / E.B. Byuko, A.I'. Mepaisik, B.b. [Nonouckuit,
M.C. Sxup. — M. : Benrana-I'pad, 2019 r.

13. AnreGpa : 9 kinace : yyeOHUK Jutst ydammxcs o0meodpa3oBaTe/bHbIX yupexaenuii/ Al
Mepsisik, B.B. Tononckuii, M.C. Skup. — M.: Benrana — I'pad, 2019.

14. Anre6pa : 9 Kiace : MIAKTHYECKHE MaTepHAaIbl : TOCOOHE JUIsl yUalliXcs
o6ieoGpasosarenbhbix yupexaenuii / A.I. Mepsusk, B.b. [Tononcknit, E.M. Pabunposud,
M.C. Skup. — M. : Benrana-I'pad, 2019 r.

15. Anre6pa : 9 knace : Metoauyeckoe nocodue / E.B. bynko, A.I'. Mep3isik, B.b. ITomonckuii,
M.C. Sxup. — M. : Benrana-I'pad, 2019 r.

16. I'eomerpus : 7 Kimace : yqeOHHK JUlst yyaluxces o0ueodpasoBareabHbIX yupexaennit/ AT,
Mepsinsik, B.B. [osgonckuit, M.C. Skup. — M. :Benrana-I"pad, 2019.

17. Teomerpus : 7 KJIace : IMAAKTHYECKUE MATEPHAIbl : IOCOOKE /ISt yHalluXCs
o6ieoGpasoBatenbhbix yupexaenuii / A.I'. Mepsnsk, B.B. Ilononckuit, E.M. Pabunposut,
M.C. Skup. — M. : Benrana-I'pad, 2019 1.

18. l'eomerpns : 7 kimace : metoauueckoe nocodue / E.B. bynko, A.I'. Mepsusik, B.b. llononckni,
M.C. SIkup. — M. : Benrana-I'pad, 2019 r.



19. l'eometpus : 8 kiace : yueOHHUK JUIst yuaumxces obmeodpasoBaTebHbIX yupexaenuit/ A.l'.
Mepsaask, B.B. IMonouckuii, M.C. Slkup. — M. :Benrana-I'pad, 2019.

20. I'eomeTpus : 8 Kace : AMAAKTHUECKHE MATEPHAIIBI © TOCOOUE /Ul yYaluXCs
o61eo6paszosarenbHbIX yupexkaenuii / A.I'. Mepsnsk, B.b. [Tonouckuii, E.M. Pabunposud,

M.C. SIkup. — M. : Benrtana-I'pad, 2019 r.

21. I'eomerpusi : 8 kiace : metoanueckoe nocodue / E.B. bynko, A.I'. Mepsask, B.b. [lononckui,
M.C. Sxup. — M. : Benrana-I'pa¢, 2019 r.

22. I'eometpus : 9 kiace : yueOHUK Juisl yyaumxcs obmeodpaszosatenbHbIX yupexaenui/ A.l.
Mepsasik, B.B. Tononcknii, M.C. Slkup. — M. :Benrana-I'pad, 2019.

23. 'eomerpus : 9 Kiacc : AWAAKTHUECKHE MATEPHalIbI : 0coOue JUlst yualmxcs
obieobpazoBatenbHbIx yupexaenui / A.I'. Mep3sik, B.b. [Tononckuit, E.M. Pabunposuy,

M.C. Sxup. — M. : Benrana-I'pag, 2019 r.

24. 'eometpus : 9 kiace : meroamueckoe nocodue / E.B. bynko, A.I'. Mep3ask, B.B. Ilononckui,
M.C. SIkup. — M. : Benrtana-I"pad, 2019 r.



