MyHunumnazpHoe Or0KeTHOE 00111e00pa30BaTeNbHOE YIPEKICHUE
Bopucorie6ckoro ropockoro okpyra
Bopucornedckas ocHoBHas o0ieoopasoBarenpHas mkonaa Noll

Paccmorpena CornacoBaHo YTBepxkaaro

Ha 3acenanuu [IIMO ectecTBeHHO- 3aM. gupeKTopa 1o JpeKkTop MIKOJIbI
MaTEMATUUYECKOrO LIUKJIIA YBP

[Tpotokomn No.112 ot 28.08.2019 [Tpuka3z No. _112 or
PykoBogutens HIMO « 28 » 08.2019__ _28.08.2019

Kapsikuna

Pa6ouas nporpamma
no yuyeoHomy npeamerty «MareMaTuka
5-6 kJIaccbl

CocraBurenu
Abapunosa C.B., yuutens matematuku IKK
Kapnosuu B. I'., yunrens matemaruku, | KK

2019 — 2020 yueOHbIii roj



PA3JIEJI I. IVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IPEIMETA

HosicHuTebHAS 3aNINCKA

PaGouas nporpamma no npeamery «Martemaruka», npeaMeTHas o61acTh « MaremaTuka
¥ MTHPOPMATHKa» , COCTABJICHA HA OCHOBE:!

- @enepalbHOr0 TOCYIAPCTBEHHOIO OOpa30BaTENIbHOIO CTAaHIAapTa OCHOBHOTO OOIIEro
oOpa3oBanust (yTBepkIeH mpukazoM MuHoOpHayku Poccunm ot 17.12.10 No.1897 «OO06
YTBEpXKACHUH (eAepaTbHOIO TOCYIapCTBEHHOTO 00pa30BaTENbHOIO CTaHJapTa OCHOBHOTO
obmero obpazoBanus» (3apeructpupoBano Muntoctom Poccum 1 despans 2011 1.,
peructpanroHubiii No.19644);

- mpuka3a Muno6puayku Poccun:
or 31.12.2015 No. 1577 «O BHeceHMM W3MEHEHHMH B (enepanbHBIi TOCYIaPCTBEHHBIN
00pa3oBaTelbHBIA CTaHAAPT OCHOBHOIO OOIIEro oOpa3oBaHUsl, YTBEPXKJEHHBIM IMPUKA30M
MunucrepcTBa o0pa3oBanus u Hayku Poccutickoit ®eneparuu ot 17 nexadbps 2010 r. No. 1897»
(3apeructpupoBad B Muntocte Poccuu 2 despaist 2016 1. No. 40937);

- aBropckoi mporpammon A.I'. Mep3msak, B.b. Ilononckuiti, M.C. Sxup, E.B. byiko
(Maremaruka: nporpammel: 5—9 kmaccet A.I'. Mepsnsik, B.b. Tlononckuit, M.C. Sxup, E.B.
bynko /. — M. :Bentana-I'pad, 2013. — 112 c.)

- OCHOBHOM 00pa3oBaTesIbHON MPOrpaMMbl OCHOBHOTO 00111ero oOpa3zoBanust MbOY BI'O
OOLI Ne 11, B cOOTBETCTBUH C Y4eOHBIM IJIAaHOM OCHOBHOTO 00111ero oopazoBanuss MbBOY BI'O
OOIII Ne11.

B coorBercTBuM ¢ yueOHbM uianom MBbOY BI'O OOL No. 11» Ha u3ydenue npenmera
«MareMaruka» B 5-6 Ki1accax OTBOOUTCS IO 5 4acoB B Henelo, T.€. 175 gacos B rox. O01iee
KOJIMYECTBO 4acoB 3a 2 roaa ooyuenus coctasiuset 350.

Ipumepnsiii YMK:

1. MaTtematuka: 5 kinacc: ydeOHUK JUIS yYaluxcsi 001meo0pa3oBaTeNbHBIX YUPEKICHHH /
A.l". Mep3isik, B.b. [Tononckuit, M.C. SIkup. — M.: Benrtana-I'pad, 2016.

2. Maremaruka: 5 Kjacc: JUAAKTHYECKHE MaTepuasibl: COOPHUK 3a7ady U KOHTPOJIbHBIX
pabot / A.T'. Mepansk, B.b. [lononckuii, M.C. Skup. — M.: Benrtana-I'pad, 2016.

3. Maremaruka: 5 kiacc: metoauueckoe nocooue / A.I'. Mepansk, B.b. [Tononckuid,
M.C. Sxup. — M.: Benrana-I'pad, 2016.

1. MaremaTuka: 6 kjacc: yueOHHUK JUIsl ydaluxcsi o0uieo0pa3oBaTeabHbIX yUpexKIeHUH /
A.T'. Mep3nsk, B.b. ITonouckuit, M.C. Sxup. — M.: Benrana-I'pag, 2016.

2. Maremaruka: 6 Kiacc: AMJAKTHYECKHE MaTepHalibl: COOPHUK 3a1ad M KOHTPOJIBHBIX
pabot / A.T'. Mepansk, B.b. [lononckuii, M.C. Skup. — M.: Benrtana-I'pad, 2016.

3. Maremaruka: 6 kiacc: metonuueckoe mocooue / A.I'. Mepainsk, B.b. [Tononckutd,
M.C. Sxup. — M.: Benrana-I'pad, 2016.

JIM4HOCTHBIE, MeTANlpeAMETHBIE, IPEAMETHBIE Pe3y/IbTAThl H3y4YeHH NpeIMeTa
«MaremaTuka»

W3yuenne maTeMaTUKH 10 JaHHOM MporpamMme CrHocoOCTBYeT (DOPMUPOBAHHIO Y
yyaluxcs JIMYHOCTHBIX, METalmpeIMETHBIX U MPEIMETHBIX pe3yJbTaToB  OOydYeHHs,
COOTBETCTBYIOLIMX TpeOOBaHUSAM  (heJepaIbHOrO  TOCYAapCTBEHHOTO0  00pa3oBaTeIbHOTO
CTaH/apTa OCHOBHOI'O OOLIEro 0Opa30BaHHUs.

Jluunocmuvie pezyromamot:

* BOCHUTaHUE POCCHUWCKOW TpakJAaHCKOW WJIECHTUYHOCTH: NAaTPUOTU3MA, YBAKEHHUS K
OteudecTBY, 0OCO3HAHMS BKJIa/la OTEUECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOI HAYKU;

* OTBETCTBEHHOE OTHOUIEHHE K YYEHHIO, TOTOBHOCTh U CIOCOOHOCTh OOYyYarommxcs K
CaMOPAa3BUTHIO U CAMOOOPA30BaHMIO Ha OCHOBE MOTHBAIIMH K 00YUEHHIO U TO3HAHUIO;

*  OCO3HaHHBIN BBHIOOP M MOCTPOEHUE AalbHENIIeH NMHINBUyaIbHOW TPAaeKTOPUU 00pa30BaHUs
Ha 0a3e OPUEHTHPOBKHU B MUpPE Ipodeccuil 1 NpodecCHOHATBHBIX MPEANOUYTEHUI ¢ y4ETOM



YCTOMYUBBIX MO3HABATENBbHBIX HHTEPECOB, a TakXke Ha OCHOBE (POPMHUPOBAHUS
YBa)XXUTEIBHOTO OTHOIICHHS K TPYyHLy, Pa3BUTHE OINbITA Y4acTHA B COLUAIBHO 3HAYNMOM
TPYAC;
YMEHHE KOHTPOJIIMPOBATH MPOLIECC U PE3YNIbTAT YUeOHOH U MaTEMAaTUYECKOM esATeIbHOCTH;
KPUTHUYHOCTb MBIIUIEHUS, THULIMATUBA, HAXOAUYUBOCTb, aKTUBHOCTh IIPU PELICHUM 3a/ad.
Memanpeomemnmuvie pesyniomamuol.
YMEHHUE CaMOCTOSITETIbHO OIpPEIEIATh eI CBOEro OOydeHUs, CTaBUTh U (OPMYIHPOBATH
Ui ce0si HOBBIE 3a/laud B yu€0e, pa3BUBAaTh MOTHBBI MU MHTEPECHl CBOEH MO3HABATEIbHOMN
JESITEIIbHOCTH;
YMEHHE COOTHOCUTb CBOM JEHCTBUS C IUIAHUPYEMBIMHM PpE3YyJlbTaTaMH, OCYLIECTBIATH
KOHTPOJIb CBOEH NEATENFHOCTH B MPOLECCE TOCTHIKECHUS Pe3yiIbTara, ONpeAesaTh CIOCOObI
NeHCcTBUH B paMKax NPEAJIOKEHHbIX YCIOBMM M TpeOOBaHUH, KOPPEKTUPOBaTb CBOU
JICUCTBUSA B COOTBETCTBUM C U3MEHSAIOLIEHCS CUTyallueH;
YMEHHUE OIpeNeNsaTh MOHATHUS, CO3/aBaTb OOOOILIEHMs, YCTaHABIMBATb aHAJIOTUH,
KJaccu(UIUpOBaTh, CAMOCTOSTENLHO  BBIOMpAaTh  OCHOBaHMA W KPUTEpPUH IS
KJaccuukanuu;
YMEHHME  YCTaHaBJIMBAaTh  I[PUYMHHO-CIEJICTBEHHBIE  CBA3M, CTPOUTh  JIOTHYECKHE
paccyXIeHHs, yMO3aKJI4eHUe (MHIYKTUBHOE, ACIYKTHBHOE M [0 AHAJOTMM) U JenaTh
BBIBO/IbI;
pa3BUTHE KOMIIETEHTHOCTH B obusacTu UCII0JIb30BaHUs UH(POPMALIMOHHO-
KOMMYHMKAI[MOHHBIX TEXHOJIOTHIA;
[epBOHAYAJIbHBIE TPEACTaBICHUs 00 HIesIX M O MeToJaX MaTeMaTHKd Kak o0
YHHUBEPCAJIbHOM SI3bIKE HAyKM W TEXHUKHM, O CpPEJICTBE MOJCIUPOBAHMS SBICHUH H
IIPOLIECCOB;
YMEHHME BUIETb MAaTEMATHUYECKYIO 3a/ladyy B KOHTEKCTE MpOOJEMHOW CUTyalluu B APYTUX
JUCLUILINHAX, B OKPYXKAIOIIEH KU3HU;
YMEHHE HAXOIUTh B PAa3IMYHBIX MCTOYHHMKAX HH(OpMAIUIO, HEOOXOIUMYIO IUIsl pEIICHUS
MaTeMaTHYeCKuX MpoOJeM, U MPeCTaBlIATh €€ B MOHATHON (opMe, IPUHUMATh PELICHUE B
YCIIOBUSX HETOJIHOM WM U30BITOUYHOM, TOUHOM UM BEPOSITHOCTHON MH(OpMaLINY;
yMEHHE IMOHHMMAaTh M HCHOJb30BATh MaTEMAaTUYECKHE CPEICTBA HArsAHOCTU (rpaduku,
TaOJIMLBI, CXEMBI U JIp.) Ul WUTIOCTPAIMK, HHTEPIIPETALUN, apTyMEHTAlUH;
YMEHHUE BBIABUIaTh TUIOTE3bl IMPH pEIIeHUM 3aJaud, MOHHUMAaTh HEOOXOJIUMOCTh HX
IIPOBEPKU;
MIOHMMAaHHUE CYIIHOCTH QJITOPUTMUYECKMX NPEANUCAaHUMl M yMEHHE JEHCTBOBAaTH B
COOTBETCTBUU C MPEAJIOKEHHBIM aJITOPUTMOM.
IIpeomemmnuie pezynomamuol:
OCO3HAaHME 3HAYEHMs] MATEMaTUKH I TIOBCETHEBHOM KM3HU YEJIOBEKA;
IpeJCTaBiIeHUe O MaTeMaTUYeCKON Hayke Kak chepe MaTeMaTH4yecKoil AedaTenbHOCTH, 00
JTanax e€ pa3BUTHs, O €€ 3HAUMMOCTH JJISl Pa3BUTHS LIMBUIIN3ALINN;
pa3sBUTHE YMEHMH paboTaTh C Yy4eOHbIM MaTEeMaTHUYECKMM TEKCTOM (aHAIU3MpOBATH,
U3BJIEKaTh HEOOXOIMMYI0 MH(pOpPMAllMIO), TOYHO M TPaMOTHO BBIPAXKATh CBOM MBICIU C
OPUMEHEHHEM MaTeMaTU4eCKONH TEPMHUHOJIOTUN M CUMBOJIMKH, IPOBOIUTH Kiaccudukanumy,
JIOTUYECKHE 000CHOBAHUS;
BJIaJiIcHHE OA30BbIM MOHATUHHBIM aNapaToM M0 OCHOBHBIM pa3/iesiaM COJIep KaHus;
MPAaKTUYECKH 3HAYMMbIE MaTeMaTHYeCKWe YMEHUS W HaBBIKU, UX MPUMEHEHUE K PELICHUIO
MaTEMaTUYECKUX U HE MaTEMaTUUECKUX 3ajiad, IPEAOoJIaraoiee yMeHus:
BBITMIOJHATh BBIYMCIEHUS C HATYpaJbHBIMU 4YHCIAMH, OOBIKHOBEHHBIMH M JAECATUYHBIMU
poOsSMU, TTOJIOKUTEIBHBIMU M OTPUIIATEIbHBIMUA YHCIAMU;
pemaTh TEKCTOBblE 3aJaud apu(METHYECKMM CIHOCOOOM M C TMOMOUIbIO COCTABJICHUS H
pelleHus] ypaBHEHUM;
n300paxkath GUTYPHI HA TIJIOCKOCTH;
UCII0JIb30BaTh TEOMETPUUYECKUH «SI3BIK» JIS ONIMCAHUS IPEIMETOB OKPYKAIOLIETO MUPA;



*  HU3MEPATH JUTUHBI OTPE3KOB, BEIMYNHBI YTIIOB, BEIYUCIISITH IIOMAAN U 00BEMBI (hUTyp;

* pacrmo3HaBaTh M U300paXkaTh paBHbIE U CUMMETPUYHBIE (QUTYPBI;

*  MPOBOJUTH HECIIOKHBIC MPAKTUUYECKUE BHIUMCIICHHS C TPOLICHTAMU, HCIIOIb30BATh MPUKUIKY
U OLICHKY; BBIMOJHATH HEOOXOIUMBbIE U3MEPEHUS;

* HCIOJNB30BaTh OYKBCHHYIO CHMBOJUKY JUIS 3allCH OOIMHUX YTBEPKACHHHA, (QOpMYyII,
BBIPAXKEHUM, YPAaBHEHUI;

* CTPOUTHh HA KOOPAMHATHOW IUIOCKOCTH TOYKH IO 3a/JaHHBIM KOOPJMHATaM, OIPEACTSATh
KOOPJMHATBI TOYEK;

* YUTaTh M HUCIOJB30BaTh WH(MOPMAINIO, MPEACTABICHHYIO B BHJE TAOJUIIbI, JUATPAMMBI
(cTonbuaroit WK KpyroBoii), B rpauaeckoM BU/IC;

e  pemarth MpocTeiime KOMOMHATOPHEIE 33/1a4U TIepeOOPOM BO3MOXKHBIX BAPUAHTOB.

BorinyckHUK HayuynTcs B 5-6 Kiaccax (IJi MCNOJb30BAHUSA B NMOBCEAHEBHOI KU3HHU
U ol0ecrnievyeHusl BO3MOKHOCTH YCIIEIITHOTO MPOJA0JIKeHUs1 00pa3oBaHusi Ha 02a30BOM YPOBHE)

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHATUSIMH: MHOXECTBO, 3JIEMEHT MHOKECTBA,
MIOJAMHOKECTBO, TPUHAAJIEKHOCTD;

e 33/1aBaTh MHOYKECTBA MIEPEUUCIICHUEM UX DJIEMEHTOB;

® HaXOJUTh IepeceueHue, 00beTUNHEHNE, TOJMHOKECTBO B TIPOCTCHININX CUTYAIIHSX.
B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

® pacIO3HaBaTh JIOTUYECKU HEKOPPEKTHBIE BbICKA3bIBAHUS.
Yucaa

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSATHUSAMH: HATypaJbHOE YHMCJIO, IEJI0€ YHCIIO,
OOBIKHOBEHHAS JIPOOK, NECATUYHAS JPOOh, CMEIIAHHOE YHCII0, PAIIMOHAIEHOE YUCIIO;

® CIOJB30BATh CBOMCTBA YMCEN U IIpaBuia JEHCTBUM C pallMOHAIbHBIMU YHCIAMHU IIPU
BBIIIOJIHEHUH BBIYMCIICHU;

® CIIOJB30BATh MPU3HAKU JETUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOTHEHUU BEIYUCICHUN 1
pelIeHUN HECIOXKHBIX 3a/1a4;

® BBINOJIHATH OKPYIVICHUE PAllMOHATIBHBIX YUCEN B COOTBETCTBUHU C MTPaBUIIAMU;

® CpaBHMBATh PAIIMOHAJILHBIC YHUCIIA.
B noBcenHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

® OLIEHUBATh PE3yJbTaThl BBIUMCICHUMN NIPU PEHICHUU TPAKTUYECKUX 33]1a4;

® BBINOJHATH CPABHEHUE YHUCEI B PEATIbHBIX CUTYaIlUsX;

® COCTaBJISITh YMCIIOBBIE BBIPAKEHUS MPHU PEIICHUM MPaKTUYECKUX 3aJad M 3ajay U3
JIPYTUX y4eOHBIX MPEIMETOB.
CTaTuCTHKA ¥ TEOpHUs BEPOSATHOCTEH

e [lpencraBisaTh NaHHBIE B BUJIE TaOIHII, TUArpamm,

® YuTaTh HH(MOPMALINIO, TPEICTABICHHYIO B BUE TaOIHIIbI, TUATPAMMBL.
TekcToBbBIE 3a71a4H

e Pemarh HecloOXHBIE CIOXKETHBIE 33/Ja4d Pa3HBIX TUIOB Ha Bce apudMeTHdyecKue
JEHUCTBUS,

® CTPOUTH MOJENb YCIOBHUS 3a/laud (B BUAE TaOJIUIBl, CXEMbl, PUCYHKa), B KOTOPOI
JIaHbI 3HAYEHUS JBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMUUH, C IEJII0 IOMCKA PEIICHUS 3a/1a4u;

® OCYIIECTBISATH CIIOCOO MOMCKA PEIIeHUs 3a/1adl, B KOTOPOM PACCYKIIEHUE CTPOUTCS
OT YCIIOBUS K TPEOOBAHHIO WIIK OT TPEOOBAHUS K YCIOBHIO;

® COCTaBJIAITH IIJIaH PEIICHUS 3a1a4H;

® BBIJICJIATH ATANBI PEIICHUS 3a]1a4H;

® HHTEPIPETUPOBATH BHIUUCIUTEIHHBIC PE3YIbTAThI B 33]1aU€, UCCIIEIOBATH MOTYyYEHHOE
pelIeHne 3a1a4H;

® 3HATh PA3IMYME CKOPOCTEH 0OBEKTa B CTOSUYEH BOJE, TPOTUB TEUCHUS U TIO0 TEYCHHIO
peku;

e pemaTh 33Ja4d Ha HAXOXK/ICHHE YaCTH YHMCIIA U YUCIIA 110 €r0 YacTH;



e pemiaTh 3a7a4M Pa3HBIX THMOB (Ha paboTy, HA TIOKYIIKH, HA JBMKEHUE), CBSI3BIBAIOIIUX
TPH BEJIMYUHBI, BBIACIATH 3TH BEJIMYMHBI U OTHOLLEHUS MEXKY HUMU;

® HaXOJUTh MPOLEHT OT YMCIIA, YUCJIO IO MPOLEHTY OT HEro, HaXOJIUTh MPOLEHTHOE
OTHOLIEHHE JIByX YHUCEJ, HAaXOJUTh IPOLEHTHOE CHW)KEHHE MWJIU IPOLEHTHOE IOBBIIIEHUE
BEJIMYMHBI,

® pelIaTh HECIIOKHBIE JIOTHYECKHUE 33a4l METOJIOM PacCyKIEHUH.

B noBce1HeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

® BBUIBUTaTh TUIOTE3bl O BO3MOXHBIX IPEAETbHBIX 3HAUEHUSX HCKOMBIX BEIUYHMH B
3ajaue (J1e7aTh IPUKUIIKY)
Harasignasi reomeTpust
I'eomeTpuueckue purypni

e OmnepupoBarb Ha 6a30BOM ypOBHE MOHATHIMHU: (HUTypa,TOUKA, OTPE3OK, MpsSMasi, JIyd,
JIoMaHasi, yroji, MHOTOyroJIbHUK, TPEYTOJbHUK U YETHIPEXYTOJIbHUK, IPSIMOYTOJIbHUK U KBaJpar,
OKPYXHOCTh M KpYT, NPSMOYTOJbHBIA MHapasienenunen, kyo, map. M3o0paxars uzydaeMmble
(GUTYpPBI OT PYKH U C TIOMOIIBIO TMHEHKN U [IUPKYIISL.

B noBceaHeBHOI KU3HM U NIPH U3YYEHHHU APYTUX NPeIMETOB:

® pemath NPaKTUYECKUE 33/1a49H C IPUMEHEHHUEM MPOCTEHITNX CBOWCTB GUTYP.
HN3mepeHus u BbIYMCIEHUS

® BLHINONHATH HW3MEPEHHE JJUH, PACCTOSHWUM, BEIUYMH YIJIOB, C IOMOIIbIO
MHCTPYMEHTOB ISl U3MEPEHUH JJIUH U YTJIOB;

® BBIYUCIATH IUIOIMIATU MPSIMOYTOILHUKOB.

B noBceHeBHO KU3HM U NIPU U3YYEHHH APYTUX MPeIMETOB:

® BBIYUCIIATH PACCTOSHUA HA MECTHOCTH B CTAHJAPTHBIX CHUTYyalUsX, TUIOMIAJH
MPSIMOYTOJIBHUKOB;

® BBHINOJHATH MPOCTEUIINE MOCTPOCHHSI U U3MEPEHHUS HAa MECTHOCTH, HEOOXOIUMBIE B
peaabHON KU3HU.

HUcTopusi MaTeMaTUKHU

® OMNHCHIBATh OTJAEIbHBIC BBIJAIOIIMECS PE3YIbTaThl, MOJYyYEHHBbIE B XOAE pPa3BUTHUS
MaTeMaTHKHU KaK HAyKH;

® 3HATh MPUMEPHl MATEMATHYECKUX OTKPBITHI U UX aBTOPOB, B CBS3U C OTEUECTBECHHOM
Y BCEMUPHOMN UCTOPHEH.

BhinyCKHUK MOJTYYHT BO3MOKHOCTh HAYYUTHCH B 5-6 KJaccax (s odecneyeHust
BO3MO’KHOCTH YCIIEIIIHOTO NPOA0JKeHUsI 00pa3oBaHusi HA 6A30BOM U yIiIy0J1éHHOM
YPOBHSX)

DJIeMeHTbI TeOPMU MHOKECTB 1 MATEeMAaTHYeCKOI JIOTUKH

e OmepupoBaTh TOHSTHUSIMU: MHOXKECTBO, XaPaKTEPUCTHUKU MHOMXECTBA, HIIEMEHT
MHOX€ECTBA, IyCTOE, KOHEUHOE U OECKOHEYHOE MHOKECTBO, MOJAMHOXKECTBO, IPUHA/IIIEKHOCTD,

e  OmpeneisaTh NPUHAJICKHOCTD 3JIEMEHTa MHOXKECTBY, OOBEMHEHHUIO U MTEPECEUCHUIO
MHO’KECTB; 33/]JaBaTh MHOYKECTBO C TIOMOIIBIO MIEPEUUCIEHHUS JIEMEHTOB, CJIOBECHOTO OIUCAHUS.
B noBcenHeBHOM KU3HU U NIPH U3YYEHUU JAPYTUX NPeIMETOB:

® pacMo3HaBaTh JOTHYECKH HEKOPPEKTHHIE BHICKA3bIBAHMUS,

® CTPOUTH LIEMOYKH YMO3AKIIOUYEHUH HA OCHOBE UCIIOIb30BAHUS MIPABUII JIOTUKH.

Yucaa

e OmnepupoBaTh MOHATUSMHU: HATypaJbHOE YMCIO, MHOXECTBO HATYpajbHBIX YHUCEIl,
1[€JI0€ YHUCII0, MHOKECTBO LIEJIbIX YHCEeI, OOBIKHOBEHHAs JIpO0b, JeCATHYHAs IpoOb, CMEIIaHHOE
YUCJIO, pPAlMOHAIBHOE YHUCJIO, MHOXECTBO PpAlMOHAJIBHBIX  YHCEN, TreoMeTphuYecKas
WHTEPIIPETAINS HATypPAIbHBIX, IIEJTBIX, PAIIHOHATBHBIX

® [OHUMATh M OOBSCHATH CMBICT MO3UIIMOHHOM 3aMKMCH HATYPaLHOTO YUCIIA;

®  BBINOJHATH BBHIYHUCIICHUS, B TOM YHUCIE C UCTIOIb30BAHUEM MPUEMOB PAIlMOHATBHBIX
BBIUMCJICHH, 000CHOBBIBATH AITOPUTMBI BHITIOJTHEHHUS IEHCTBU;



®  UCMOJIb30BaTh MpU3HAKKU jAenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymMmsr u
MPOM3BENICHUS YHCEJl TPU BBHIMOJHEHWH BBIUMCICHUNW M PEIICHUH 3a7a4, OOOCHOBHIBATH
MPU3HAKY JICIUMOCTH;

®  BBHIOJIHATH OKPYTJICHUE PAIMOHAIBHBIX YHCEII C 33JJaHHON TOUYHOCTBIO;

e  YIOPSAI0YMBATH YHCIIA, 3aIUCAHHBIC B BUJIC OOBIKHOBEHHBIX U JACCATHYHBIX IPOOCH;

e Haxoauth HOJ[ m HOK uucen u ucnonab30BaTh UX MPU PEHICHUH 33]1a4;.

e  ONEepUpOBaTh MOHATHEM MOJYJIb YHUCIIA, TEOMETPUYECKAss WHTEPIPETAIUS MOIYJIS
qHycIa.

B noBcenHeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

® TPUMEHATH NpaBWIa MPHUOJMIKCHHBIX BBIYMCICHHA TPH PEIICHUH MPAKTHYESCKUX
3a/1a4y ¥ PeIICHUH 3a/1a4 APYTHX YICOHBIX MPEIMETOB;

®  BBHIIOJIHATH CPaBHEHUE PE3yJbTATOB BBIUMCICHUU MPU PELICHUU MPAKTUYECKUX
3a/1a4, B TOM YKCJIe MPUOIMKEHHBIX BEIYMCIICHHIH;

®  COCTaBJISITH YHMCJIOBBIE BBIPAKECHHS W OIEHUBATh HMX 3HAYCHUS MPU PEIICHUU
MPAKTUYECKHX 33724 U 3a7a4 U3 JPYTUX y4eOHBIX MPEIMETOB.

YpaBHeHus1 1 HEPABEHCTBA

e  OmnepupoBarh MOHSATUSMU: PABEHCTBO, YHCIOBOE PABEHCTBO, YpPaBHEHUE, KOPEHb
ypaBHEHUS, PEIICHUE YPaBHEHHUS, YUCIOBOE HEPABEHCTRO.
CraTucTuKa ¥ TeOpHUs BEPOATHOCTEH

e  OmepupoBarh NOHATHUSIMHU: CTOJIOYATHIC U KPYTOBBIC TUATPAMMBI, TaOIHUIIBI JAHHBIX,
cpennee apudmeTndeckoe,

®  W3BJEKaTh, MHPOPMAIIHIO, IPEACTABICHHYIO B Ta0IMIIAX, HA JUarpaMmmax;

®  COCTaBJIATH TAOJHUIIBI, CTPOUTH JUArpaMMbl Ha OCHOBE JJaHHBIX.

B noBceiHeBHO KU3HM U NIPU U3YYEHHH APYTUX NMPeIMETOB:

®  W3BJICKATh, HHTEPIPETUPOBATH U MPEOOPA30BBIBATH HH(POPMAIIHIO, TIPEICTABICHHYIO
B TaONIUIaX U HA AMArpaMMax, OTPAKAIOII[YI0 CBOMCTBA U XapaKTEPUCTUKH PEabHBIX MPOIIECCOB
U SIBJICHUH.

TexcToBbI€E 3ama4N

e PemaTe mpocCThIE U CIIOKHBIC 33/1a4d Pa3HBIX THIIOB, a TAKXKE 3a/1a4d MOBBIIIICHHOM
TPYIHOCTH;

®  UCIOJIb30BaTh pa3HbIE KPAaTKUE 3alHUCH KAaK MOJIEIM TEKCTOB CIOXKHBIX 3aj1ad AJis
MOCTPOEHHUS MOMCKOBOW CXEMBI U PEIICHUS 33]1ay;

®  3HATh M MPUMEHATH 00a crocoba Mmoucka pemnieHus 3aaad (0T TpeOOBaHUs K YCIOBHIO
U OT yCJIOBUS K TP€OOBAHHUIO);

®  MOJENUPOBATH PACCYXKICHUS MPH MOUCKE PEUICHHs 3a/1a4 C TOMOIIBIO Tpad-CXEMBL;

®  BBIICIATH ITAIbl PELICHUA 33141 U COJIEPKAHUE KAXKOT0 ITara;

®  UHTEpPOPETHUPOBATH BBIUUCIUTEIbHBIE PE3yIbTaTbl B  3aJade, MCCIEI0BaTh
MOJIYYCHHOE PEIICHUE 3a1a4H;

®  AHATU3HUPOBATh BCEBO3MOXKHBIE CUTYAIIUU B3aUMHOTO PACIOIOKEHHUS JBYX 00BEKTOB
U MU3MEHEHHE UX XapaKTePUCTUK MPH COBMECTHOM JBIKEHUHU (CKOPOCTh, BPEMS, PACCTOSHUE)
MIpU pEeIICHUM 3aJa4 Ha JBUKEHUE JIBYX OOBEKTOB KaK B OJHOM, TaK U B MPOTHUBOIOJIOXKHBIX
HaIPaBIICHUSX;

®  HCCJIENOBAaTh BCEBO3MOXHBIC CUTYAIlMU TIPH PEUICHUU 3a7a4 Ha JBIKEHUE TI0 PEKe,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA,

e  pemiath pa3HOOOpa3HbBIE 337aUN «HA YACTHY,

e pemath ¥ 0OOCHOBBIBATH CBOE PEIICHUE 33/1a4 (BBIACIATh MATEMAaTUYECKYIO OCHOBY)
Ha HaXOXKJIEHUE YaCTH YMCIIA U YHCTIA TI0 €r0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICIA APOOH;

® 0CO3HaBaTh W OOBSCHATH UACHTUYHOCTH 33/1ad Pa3HBIX TUIIOB, CBS3BIBAIOIIUX TPH
BEITMYMHBI (Ha paboTy, Ha MOKYIKH, Ha JABUKEHUE); BBIACIATh 3TH BEITUYUHBI M OTHOIICHUS
MEXIYy HUMH, MPUMEHSATh UX TPHU PEIICHUU 3a/ad, KOHCTPYHPOBATh COOCTBEHHBIE 3aJlaud
YKa3aHHBIX TUTIOB.



B noBceqHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

e BBIICNATH NPU PEUICHUH 3aJad XapaKTepUCTUKH paccMaTpuUBaecMoid B 3ajaaye
CUTyalluH, OTJIMYHBIE OT pealbHBIX (T€, OT KOTOPBIX a0CTPAarMpOBAIUCH), KOHCTPYHPOBATH
HOBBIE CHUTyalldd C Y4€TOM D3THUX XapaKTEPUCTHUK, B YAaCTHOCTH, NP pEIICHUU 3aJad Ha
KOHICHTPAUH, YUIUTBIBATH INIOTHOCTDH BCIICCTBA,

e pemniath ¥ KOHCTPYMPOBATh 33J]a4l Ha OCHOBE PACCMOTPEHUS pealbHbIX CUTYyallul, B
KOTOPBIX HE TpeOyeTCsl TOUHBIN BBIYUCIUTEIbHBINA Pe3yiIbTar;

e  pelaTth 33/1a4d Ha JBUYKEHUE 0 PEeKE, pacCMaTpUBas pa3Hble CUCTEMbI OTCUETA.
Harasanas reomerpust
I'eomeTpuueckue purypnbi

e l3BnekaTh, HMHTEPHPETHPOBATH U  TNPeoOpa3oBbIBaTH  HHGOPMAIMIO O
TeOMEeTPHUECKUX (PUTYpaX, MPEACTABICHHYIO HAa YePTEeKaX;

e u3o0paxkaTh u3ydaeMble (GUIYphl OT PYKHM U C TOMOIIBIO KOMIIBIOTEPHBIX
UHCTPYMEHTOB.

HN3mepeHus u BbIYMCICHUS

e  BBIIOJHATH M3MEPEHHUE [UIMH, PpACCTOSHUN, BEIMYMH YIJOB, C IOMOIIbIO
WHCTPYMEHTOB I U3MEPEHUN JJIUH U YIJIOB;

®  BBIYMCIATH IUIOMIAAM NPSIMOYTOJIBHUKOB, KBAJpaTOB, OOBEMBI IMPAMOYTOIbHBIX
napasuiesienune10B, Kyoos.

B noBcenHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:
®  BBIYUCIATH PACCTOSHHUS HA MECTHOCTM B CTAHAAPTHBIX CHUTYAIUSAX, IUIOIIAIU
Y4aCTKOB MPSIMOYTOJIbHOM (OpMBI, 00BEMBI KOMHAT;
®  BBIIIOJIHATH HpOCTefIHII/IC MMOCTPOCHUA HA MCCTHOCTH, HCO6XOILI/IMI¢IG B peanLHoﬁ KH3HU,
e  OIICHUBATH Pa3MeEphl peaJTbHbIX 00BEKTOB OKPYKAIOIIET0 MHUPA.
HUcTopusi MaTeMaTUKHU

. XapakTepu30BaTh BKJIAJ BBIJAIOMIMXCS MAaTEMaTHKOB B Pa3BUTHE MATEMaTUKHU U

MHBIX HAYYHBIX 00NacTeil.

PA3AEJI Il. COAEP)KAHUE YYEBHOI'O IPEAMETA «MATEMATHUKA» 5-6
KJIACCBI

Copep:xaHne KypcoB MaTeMaTUKH 5—6 KjaccoB, anreOpsl M reoMeTpuu 7-9 KiaccoB
00BEIMHEHO KakK B HCTOPUYECKH CJIOXKMUBIIHMECS JUHUU (YUCIIOBas, airedpandeckas,
reoMerpuueckas, (pyHKIHMOHAIbHAs U Jp.), TAK U B OTHOCUTEIBHO HOBBIE (CTOXacTUYECKas
JUHUSA, «pealibHas MaTeMmaTuka»). OTHeNbHO TMPEACTaBIEHbl JIMHHUS CIOKETHBIX 3ajad,
HCTOpUYECKas JIMHUS.

J/leMeHThbI TEOPUU MHOKECTB M MATeMAaTHU4Y€CKOM JIOTUKH

Cornacao ®I'OC ocHOBHOro 001Iero o0pa3oBaHus B KypCc MaTeMaTHKH BBEAEH pa3jied
«Jloruka», KOTOPBIH HE TPEATIONaraeT IOMOJIHUATEFHBIX YaCOB Ha U3yUYEHUH W BCTPAUBACTCS B
pasn4yHble T€Mbl KypCOB MaTeMAaTUKU M HH(MOPMATHKU M IpeaBapsercss O03HAKOMIIEHHEM C
DIIEMEHTaMH TEOPUN MHOKECTB.

MHoKecTBa U OTHOLLIEHUSI MEKAY HUMU

MHOXecTBO, XapaKTePHUCTUIECKOE CBOWCTBO MHOMKECTBA, dJIEMEHT MHOXECTBa, ITyCTOE,
KOHEeYHOoe, OeckoHeuHoe MHOXecTBO. I[logmHOXkecTBo. OTHOIIEHHE TNPUHAIEKHOCTH,
BKITIOYCHHS, PABEHCTBA. DJIEMEHTHI MHOXKECTBA, CIOCOOBI 33JaHUsT MHOXKECTB, PacllO3HABaHUE
MOJIMHOECTB ¥ 3JIEMEHTOB TOJIMHOXECTB C HCIOJIb30BaHUEM KPYToB Ditnepa.

Bricka3niBanus



HcTuHHOCTE M JIOKHOCTH BBICKA3bIBaHMA. CIIOKHBIE M IPOCTHIE BBICKA3BIBAHMSL.
Omnepanuy Haja BHICKA3bIBAHUSAMU C MCIIOJIb30BaHUEM JIOTHYECKHUX CBSI30K: M, WM, HE. Y CIIOBHBIE
BbICKa3bIBaHUS (MMILIMKALIUN).

Coaep:xaHMe Kypca MaTeMaTHKHU B 5-6 KJiaccax

HartypaabHble 4yncjaa u HyJb

HaTtypanbHbIi psii YHCeJI M ero CBOMCTBA

HatypanpHOoe 4MCiI0, MHOXECTBO HATypaJbHBIX YHCET M €ro CBOMCTBA, M300pakeHue
HaTypaJbHBIX YHMCEJ TOYKAMHM Ha YHUCIOBON MpsiMoi. Mcmonb30BaHME CBOMCTB HaTypalbHBIX
qucesl IPU PELIEHUH 3a/1a4.

3anuch U YTEHHE HATYPAJBHBIX YHCEJI

Paznuune mexnay uumdpoit m umciom. llo3unmoHHas 3amuch HATYpalbHOTO YHCIA,
MIOMECTHOE 3HaueHue IUGPbI, pa3psAiabl U KJIacChl, COOTHOIICHHWE MEXIY IBYMS COCEIHUMH
pa3psAIHBIMU €AMHUIIAMU, YTEHHUE U 3aIIUCh HATypaIbHbIX YUCE.

OxkpyriieHue HATYPAJbHBIX YK Ce

Heo6xoaumocts okpyriienus. [IpaBuiio okpyrieHus HaTypalbHBIX YHCEIL.

CpaBHeHHMe HATYPAJIBHBIX YK CeJl, CPABHEHHE ¢ YucJIoM 0

[loHsiTHE O CpPaBHEHUU YHUCEII, CPABHEHUE HATYpPaIbHBIX YHUCEN IPYT C IPYTOM U C HYJIEM,
MaTeMaTH4YecKas 3aluch CPaBHEHH, CIOCOOBI CPABHEHUSI YUCEIL.

JelicTBHS ¢ HATYPAJbLHBIMHM YHCJIAMH

CnoxxeHue U BBIYMTAHUE, KOMIIOHEHThI CJIOXEHUS U BBIUMTAHUS, CBSI3b MEXAY HUMH,
HAXO0XKJIEHUE CYMMBI U Pa3HOCTH, U3MEHEHUE CYMMbI U PA3HOCTU MPU U3MEHEHUH KOMIIOHEHTOB
CJIOKEHHUSI U BBIYUTAHUA.

YMHOXEHUE U JIeJICHWEe, KOMIIOHEHTHl YMHOXKCHHS W JI€JICHUs, CBSI3b MEXIY HHUMH,
YMHOXEHHE M CJIOXEHHE B CTOJIOMK, JENEHUE YTOJKOM, MPOBEpKa pe3ylbTaTa C IMOMOIIBIO
MPUKUJIKK U OOPaTHOTO JEHCTBUS.

[lepemecTuTenbHbII W COYETATENbHBIA  3aKOHBI  CIIOKEHUS UM YMHOXKEHHS,
pacrpenenuTeNbHbIi 3aKOH YMHOXEHHS OTHOCHTEIBHO CIIOKEHHS, 0OOCHOBAaHUE aJTOPUTMOB
BBITIOJTHEHUS apU(PMETUUECKUX JCHCTBUM.

CreneHb ¢ HATYpaJbHBIM MOKa3aTeJeM

3anuce yMcia B BUAE CYMMBI Pa3psAHBIX CJIaraéMbIX, MOPSAIOK BBIMOJHEHUS AEHCTBUHN B
BBIPDOKEHUSIX, COJCPKAIIUX CTEIEeHb, BBIYUCICHHE 3HAYCHUN BBIPAKEHUN, COJEpKAIINX
CTETEHb.

YucsioBbIE BHIPAKEHUS

UucnoBoe BEIpAKEHHUE U €T0 3HAYEHUE, MOPSAI0K BBIIIOJIHEHHS 1EHCTBUM.

JleseHnne ¢ ocTaTKoOM

Jlenenuie ¢ 0OCTaTKOM Ha MHOKECTBE HATYPaJIbHBIX YHCEJI, CBOMCTBA JIEJIEHUSI C OCTATKOM.
[TpakTHyeckue 3a/1a4u Ha JAEJIEHUE C OCTATKOM.

CBoJlicTBa ¥ IPU3HAKH 1€JTUMOCTH

CBOICTBO JeMUMOCTH CyMMBI (pa3HoCTH) Ha uncio. [Ipusnaku nenmmoctu Ha 2, 3, 5, 9,
10. Ilpusnaku nenumoctu Ha 4, 6, 8, 11. /lokazarenbCcTBO NMPU3HAKOB JIETUMOCTH. Pernenue
MPaKTUYECKHX 33/1a4y C MPUMEHEHUEM TTPU3HAKOB JIETUMOCTH.

Pa3sioskeHue unc/ia Ha MPOCTbIe MHOMKUTEIN

[IpocTeie u cocTaBHBIC UKca, pemeTo Iparochena.

Pa3noskeHnne HaTypallbHOTO YKCIIa HA MHOKUTENH, PA3JI0KEHNE HA MPOCThIE MHOKUTEIH.
KonuuecTBo pgenutenell uucna, aaropuTM paslioKEHHsS YKCIAa Ha MPOCTble MHOXKHTENH,
OCHOBHas TeopemMa apu(hMETHKH.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBanue OYyKB /7151 0003HAYCHHS YHCETl, BEIUMCICHHE 3HAYCHUS allreOpandecKoro
BBIPOKEHHS, TPUMEHEHUE aNTreOpandecKux BBIPAXKCHHUH IS 3alUCH CBOWCTB apru(METUUECKHUX
IeicTBUi, MpeoOpa3oBaHue anredpandecKux BhIPKESHUH.

JeaunTenu U KpaTHble



JlenmuTenb M ero CBOMCTBA, OOLIMIT JenuTeNb ABYX OoJiee Yucel, HauOOIbIINA 00U
JEJIUTENb, B3AUMHO MPOCThIE YUCIA, HAX0XAeHUEe Haubosbiero odmero aenutens. KpatHoe u
€ro CBOKMCTBa, oOIIee KpaTHOe JBYX M OoJyiee umcelsl, HAUMEHbIee 00Iee KPaTHOE, CIIOCOOBI
HAXO0X/ICHHS HAUMEHBIIETo 00Iero KpaTHoro.

JApodu

OO0bIKHOBEHHbIE IPOOH

Hons, yacte, apoOHOE uucio, ApoOb. J[poOHoe YMCIO Kak pe3ylnbTaT JAeJICHHUS.
[IpaBuiibHBIE U HEMPaBWIbHBIE TPOOH, CMEIaHHAas POOb (CMEIIaHHOE YUCIIO).

3anuce HATYpaIbHOTO YUCIIa B BUJAE JpoOU C 33JaHHBIM 3HaMEHaTeIeM, IpeoOpa3oBaHue
CMEIIaHHOM IpoOH B HEMPABMIIbHYIO IPpOoOb U HA0OOPOT.

[TpuBenenue apobeii k oduiemy 3HameHaTento. CpaBHEHUE OOBIKHOBEHHBIX JIPOOCH.

CnoxxeHue ¥ BbIUMTAHHE OOBIKHOBEHHBIX JpoOeil. VYMHOXeHHE U JeJeHue
OOBIKHOBEHHBIX JIpOOEH.

Apudmernueckue JeHCTBUS CO CMEIIaHHBIMU TPOOSMHU.

Apudmerndeckne ASHCTBHS ¢ APOOHBIMU YUCIIAMH.

CriocoOsl parrioHaIu3ayi BHIYUCICHUN U UX IPUMEHEHUE MPU BBIMOTHEHUN ACHCTBUA.

JecAaTu4HbIE IPOOH

Lenast u npobHast yactu aecatuyHou Apodbu. [IpeoOpazoBanue aecaTUyHBIX Apobel B
oObIkHOBeHHBIE. CpaBHEHHE JecATUYHBIX Jpo0eii. CliokeHHWEe M BBIUMTAHHE JECATUYHBIX
npobeil. OkxpyrieHue AecATUYHBIX ApoOel. YMHOXKEHUE U JAeNieHUE ACCATUYHBIX APOOeH.
[TpeoOpazoBanrne OOBIKHOBEHHBIX apoOell B necsaTudHble aApoou.KoHednple M OecKOHEYHBIE
JECSTUYHBIE TPOOH.

OTHoleHHne ABYX Ynces

Macmtadb na mmaHe u kapre. I[Ipomopuuu. CBoiicTBa mnpomopiuii, MpPUMEHEHHE
IIPONOPLUUI U OTHOLICHUH IIPHU PELICHUH 3a1a4.

CpenHee apudpmernyeckoe quceJi

Cpennee apudmernueckoe AByX uncen. M3o0pakeHnue cpeaHero apuMeTuaeckoro aAByx
Yrcel Ha YHUCIOBOM mpsMoil. PemieHne mnpakTHyeckux 3alady ¢ NPUMEHEHHEM CpPETHETO
apudmernyeckoro. CpegHee apupMeTH4eCcKoe HECKOJIBKUX YUCET.

ITpoueHTHI

[lonsTe mnpoueHTa. BbluncneHne NPOLIEHTOB OT YMCIAa W 4YKUCIA IO H3BECTHOMY
IPOILIEHTY, BhIpaKEHHE OTHOLIEHHS B MPOLEHTaX. PelieHne HeCI0KHbBIX MPAKTUYECKHUX 3a/1ad ¢
MPOLIEHTaMH.

JdunarpamMmmbl

Cronbuarble W KpyroBble auarpaMmbl. V3BnedeHune uHGOpPMaLMKM U3 JAHArpaMM.
N300paxeHne quarpaMm Mo YUCIOBBIM JaHHBIM.

PanuoHaabHBbIE YHCIA

IloJi0kUTEIbHBIE U OTPUIIATEIbHBIE YHCIA

N3o0pakenue yncen Ha 9UCIOBOM (KoopauHaTHON) nipsiMoii. CpaBHeHHe uncen. Moayib
qrcia, reoMeTpudeckass WHTepIpeTanus MOAyds uucia. [[eHCTBUS C TONOXUTENbHBIMU U
OTpHULIATENIbHBIMU YUCIaMU. MHOKECTBO LIEIBIX YUCEIL.

IlonsaiTHe o0 panumoHanbHOM u4mciae. [lepBuyHOE NIPENCTaBIEHHE O MHOXKECTBE
palMOHANIbHBIX uncen. JlelcTBUS ¢ pallMOHAIbHBIMU YHCIaMH.

PemieHue TeKCTOBBIX 3aJa4

Enunuuesl uM3MepeHuWii: JUIMHBIL, TUIOMATH, OO0BEMA, MAaCChl, BPEMEHH, CKOPOCTH.
3aBUCUMOCTH MEXAYy €IMHUIIAMU HW3MEPEHUS KaKJOW BEJIWYMHBI. 3aBHCUMOCTH MEXAY
BEJIMYMHAMU: CKOpPOCTb, BPEMsl, PACCTOSHHE; IMPOU3BOJUTENBHOCTh, BpeMs, paboTa; IeHa,
KOJIMYECTBO, CTOUMOCTb.

3anaum Ha Bce apudMeTHYECKHE TeiiCTBUS

Perienue TeKCTOBBIX 3aau apupMeTHIeckuM criocodom. Mcmonp3oBaHue Tabiul, cXem,
yepTexel, Jpyrux CpeacTB NPeACTaBICHUS JaHHBIX MIPH PEIICHUN 3a]JauH.

3agauu Ha IBHKEHHE, PA00TY H MOKYIIKH



Pemenune HecnoXHBIX 3a7ay Ha JABW)KEHHE B IPOTHBOIIOJIIOXKHBIX HaIIPAaBJICHUSX, B
OJIHOM HaIPABJICHUH, JBW)KCHHE IO PEKE IO TEYCHHUIO W NMPOTUB TedeHHdA. Pemenue 3amad Ha
coBMecTHYIO paboty. [Ipumenenue npoOeit mpu pemeHny 3a1a4.

3aga4u Ha YaCTH, 10JIH, IPOLEHTHI

Pemenue 3aau Ha HaXOKJEHUE YACTH YMCJIa U YMCIa 110 ero yactu. Pemenue 3amay Ha
IIPOLEHTHI U 1onu. [IpuMeHeHne nponopuuil Npy peleHny 3a1ad.

Jlornyeckue 3agauu

Pemenne HECIIOKHBIX JIOTMUECKHX 3anad. PernieHue JIOTMYECKHX 3aJad4 C IMOMOIIBIO
rpados, TabuII.

OcHOBHBIE MeTOAbl pelIeHHs] TEKCTOBBIX 3a4a4: apudMeTHyeckuil, mnepedop
BapHaHTOB.

Haruasanasi reomerpus

@urypsl B oKkpyx)aromeM mupe. Harmsanasie npeacraBienus o (Gurypax Ha IIIOCKOCTH:
npsiMasi, OTpE30K, JIyd, yroJl, JIOMaHasi, MHOTOYI'OJIbHUK, OKPYKHOCTb, KpYT. UeThIpeXyrojbHUK,
IPSIMOYTOJIBHUK, KBaJpaT. TpeyroibHUK, BUABI TPEYTroJIbHUKOB. [IpaBuibHbIE MHOTOYTOJIbHUKH.
N300pakeHre OCHOBHBIX IeoMeTpuueckux (uryp. BzanmHoe pacnosoxkeHue ABYX HpPSIMBIX,
JBYX OKPYKHOCTEH, MPSAMOM M OKPYXKHOCTH. JUIMHA OTpe3Ka, JIOMaHOW. ENMHMIBI M3MepeHUs
JuHbl. [TocTpoenue orpeska 3ajaHHON UMHBL. Buasl yrios. I'panycHas mepa yria. Msmepenune
U TIOCTPOEHHUE YIJIOB C MIOMOILBIO TPAHCIIOPTHUPA.

Ilepumerp wmHoroyroipHuka. IloHsaTtue momanu GUrypsl; €AMHULBI H3MEPEHUs
wiomaau. [Tnomans npsmoyroiapHuKa, KBagpara. [IpubnamkeHHOe u3MepeHue miomanu Guryp
Ha KyieT4yaToi Oymare. PaBHoBenukue Qurypsl.

Harnsimaeie mpenctaBiieHUsT O TPOCTPAHCTBEHHBIX (urypax: KyO, mapaiesnenunern,
npusMa, nupamuja, map, chepa, KoHyc, HWIMHAP. M300paxeHne NpoCTPaHCTBEHHBIX (UTYD.
IIpumepsl cedenuit. MuororpanHuku. I[IpaBuiibHble MHOrOrpaHHUKHU. IIpuMmepsl pasBepTOK
MHOIOTPaHHUKOB, LINJIMHIPA U KOHYCA.

[Tonsitue o6bema; enuuuIbl 00beMa. OOBEM MIPSIMOYTOJILHOTO MapajlieNenumena, Kyoa.

Ilonatue o paseHcTBe ¢uryp. lLleHTpanbHas, oceBas M 3€pKajbHas CUMMETPHH.
N300pakeHre CHMMETPHYHBIX (UTYD.

Pemienue npakTuueckux 3ajad ¢ IpUMEHEHHEM IPOCTENIINX CBOMCTB (uryp.

Hcropuss MaTemaTuKu

[osiBnenue unugp, Oyks, neporindos B mporecce cuéra U pacipeaesieHus MpoIyKToB Ha
Hpesuem bnmxnem Bocroke. CBsa3p ¢ Heonutnueckoil peBostoLUeH.

Poxnenune mecrtuaecsaTepudHon cucTeMsbl cuucieHus. llosBieHne necsTHYHONW 3amucH
Yucel.

Poxxnenue u paszsutue apudmeruku HarypanbHbix uncesn. HOK, HOJI, mpocTeie uncna.
Pemero Dpatocdena.

[TosiBneHue HyJs U OTPULATENBHBIX YMCENl B MaTeMaTuke ApeBHOCTU. Ponb Jlnodanra.

[Touemy _1 _1 :_|.1?

Hpo6u B BaBuinone, Erunte, Pume. OtkpeiTue necsatuyHbix ApoOeil. CrapuHHBIE
cuctemsl Mep. JlecaTnunsle ApoOu U MeTpudeckas cucrema mep. JI. MarHuukuid.

Conep:kaHue Kypca MaTEeMAaTHKH 5 KJjiacca
HarypanbHble ynciia
Pan nHatypanpHbIX uncen. [lecsTuuHas 3amuch HaTypalbHbIX yuces. OKpyriieHne HaTypalbHbIX
yucen. CpaBHeHHE HaTypaibHbIX uucend. CloXeHMe M BbluMTaHue HaTypallbHBIX YHCEll.
CpoiicTBa ClOXEHHUS. YMHOXEHHE M JeJeHHE HaTypalbHbIX uucesl. CBOWCTBa YMHOXKEHUS.
Jenenune ¢ ocrarkoM. CTeNEHb Uncia C HaTYpPaJIbHBIM IOKa3aTeseM. Pelenne TeKCTOBBIX 3a1au
apupMeTHYECKUMHU CIIOCOOaMH.
JApoon

OObikHOBEHHbIE JIpoO6u. OcHOBHOE CBOMCTBO JpoOu. [lpaBuibHBIE M HENpaBUIIbHBIE APOOH.
Cwmemannple  yucna. CpaBHEHHE  OOBIKHOBEHHBIX  JApoO€il M CMEIIaHHBIX  YHCElL.



Apudmernueckne JeHCTBUA C OOBIKHOBEHHBIMH JApPOOSMH W CMEIIAHHBIMH  YHCIIaMHU.
Hecsatuunpie npoOu. CpaBHEHHME € OKpPYIJIEHHE JECATHYHBIX ApoOeit. Apudmerndeckue
JIEUCTBUS C AecATUYHBIMU JpoOsmu. Ilpuxuaku pesynbratoB BbluMcieHui. IlpencraBnenue
JNECATUYHON JpoOu B BUJE OOBIKHOBEHHOM JIpoOM U OOBIKHOBEHHOW B BHJE JECATUYHOM.
IIpouentsl. Haxoxaenue npoueHToB OT uuciaa. HaxoxzaeHue yuciaa IO €ro MpPOLEHTaM.
Pemienue TekcTOBBIX 3a7ja4 apU(pMETUIECKUMHU CIIOCOOaMHU.
BeanunHbl. 3aBHCHMOCTH MEK1Y BeJIMYMHAMH
EavHnubl anunHbl, naowaan, obbéma, maccbl, BpemeHu, ckopoctu. Mpumepbl 3aBUCUMOCTEN

Mexay BennunHamu. [pepcrtaBneHne 3aBucumocten B Buae ¢opmya. BblumcneHns no
dbopmynam.

YucsioBble U OyKBEHHbIE BbIPAKeHNsI. Y pABHEHUS
UucnoBble BbIpaXeHUsl. 3HAYCHUE YHMCIOBOIO BbIpaxkeHus. llopsigok NEeWCTBUIA B YUCIOBBIX
BbIpaxkeHUsX. bykBeHHble BblpaxeHus. PackpbiTe ckoOok. Dopmynsl. YpaBHenus. Kopens
ypaBHeHuss. OCHOBHbIE CBOWCTBAa ypaBHEHUH. PemeHue TEKCTOBBIX 3aJady € IOMOIIbIO
YpaBHEHUM.

JJIeMeHTBhI CTATUCTHKH, BeposiTHOCTH. KoMOMHaTOpHBIE 3a1aun
[IpencraBnenue naHHblX B Buje Tabnuu. Cpeanee apudmernyeckoe. CpenHee 3HAUEHUE
BennuuHbl. CrnydaitHoe coObiTue. JlocToBepHOE U HEBO3MOXKHOE COOBITHUA. BeposTHOCTH
CIIy9aifHOTO COOBITHS. Perenne KOMOMHATOPHBIX 3a]1a4.

I'eomerpuueckue purypsl. U3mepeHusi reomeTpu4ecKuxX BeJUYUH
Otpesok. Iloctpoenue otpeska. [nuHa oTpes3ka, jomaHoil. M3MmepeHue JIMHBI OTpE3Ka,
MOCTPOEHUE OTpe3Ka 3adaHHON JuiuHbL. [lepumerp mHoroyronbauka. Ilnockocts. Ilpsamas. Jlyu.
Koopauuarsseiii nyd. Ilkansl. Yron. Buael yrios. I'pagycHas mepa yrna. M3mepenue u
MIOCTPOEHHUE YIJIOB ¢ MOMOIIBI0 TpaHncnoptupa. [Ipsmoyronsnuk. KBaapar. Tpeyronbauk. Buasl
TpeyroiabHUKOB. PaBeHcTBO uryp. [TonsTre u cBoiicTBa momaau. [Tnomane npsMoyroasHUKa
u kBaapata. Och cummeTrpuu Qurypsl. HarisaHele mpencTaBieHHs O MPOCTPAHCTBEHHBIX
durypax: mNpsAMOYroJibHBIM mapajuienenunen, kyo0, mnupamuna. [Ipumepsr pa3BEépTok
MHOTOrpaHHHUKOB. [loHsATHE U cBoiicTBa 00bEMa. OOBEM MPSAMOYTOIBLHOTO MapaieNienuneaa u
KyoOa.

Coaep:xanue Kypca MaTeMaTHKH 6 Ki1acca
HarypajabHble yncJiia.
Jenurenu W KpaTHble HaTypaibHOro uucia. Hambonpmumii obmuii nenurens. Hammensbiee
obmee kpatHoe. [Ipu3naku nenmmoctu Ha 2, Ha 3, Ha 5, HA 9, Ha 10. IIpocThie U cocTaBHBIE
yycna. Pa3nokeHue yucen Ha MPOCTble MHOXWTENU. PellleHne TEKCTOBBIX — 3aaay
apupMEeTUUECKUMHU CIIOCOOAMH.
JApoou.

OO6wikHOBeHHBIE JIpoOu. OcHOBHOE cBOMCTBO Npodu. Cokparienue apodei. Haxoxaenue npodu
oT yncna. HaxoxxaeHue ymncna mo 3Ha4eHuro ero Apoou. [IpaBunbHbIe W HeMpaBUIbHBIE APOOU.
Cwmemannbsle yucna. CpaBHeHME  OOBIKHOBEHHBIX JpoOell M CMEIIAHHBIX  YHCElL.
ApudmeTrndeckue AEHCTBHS € OOBIKHOBEHHBIMH JIPOOSIMH M CMEIIAHHBIMH  YHUCJIAMHU.
[IpencraBnenue AecATUYHOW ApOOM B BUIE OOBIKHOBEHHOH IpOOM U OOBIKHOBEHHOW B BHJIE
JIEeCATHYHON. beckoHeuHble mepuoanyeckue AecsITUYHble ApoOu. JlecaTnyHoe MNpUOIUKEHHE
00ObIKHOBeHHON apoOu. OtHomenue. IIponeHTHOE OTHOWIEHHE NBYX uMcen. [leneHue uucna B
naHHoM oTHomeHnu. Macmrtab. [Ipomopums. OcHOBHOe cBoiicTBO mpomopuuu. llpsmas u
oOpaTHasi MPOTOPIMOHAIBHBIE 3aBUCHMOCTH. PereHue TeKCTOBBIX 3ahad apuMETHICCKUMHU
Croco6amu.

PaumnonanbHbIe ynca.
[TonoxxurensHble, OTpULATENbHbIE yncia 1 yncio 0. [IpoTuBonosioxkHeie ynciaa. Moayip yucia.

[lenbie uncna. Panmonanbhblie uncna. CpaBHEHHE pallMOHANbHBIX uucen. Apudmernyeckue



NEUCTBUS € palMOHANbHBIMM uuciaMu. CBONCTBA CIOXKEHHMS M YMHOXECHMs pallMOHAIbHBIX
yucen. Koopannarnas npsmas. KoopanHaTHas MI10CKOCTb.

Beauvunbl. 3aBUCHUMOCTH MEKIY BeJTHYUHAMM.
Enqununel nouHel, miomany, o0bemMa, Macchl, BpeMeHH, ckopocTu. [lpumepsl 3aBucumMocTeit

Mexay BenmmuuHamu. [IpencraBienue 3aBucuMocteld B Buue (opmyn. Berumcnenus 1o
dbopmynam.

YucsoBble 1 OyKBEeHHbIE BbIPAKEeHNUs. Y PABHEHUS.
UucnoBble BbIpaKEHUS. 3HAYEHHME YHMCIIOBOrO BbIpakeHMs. [lopsnok AeMCTBHI B UYMCIIOBBIX
BbIpaxxeHUsX. bykBeHHbIe BoipaskeHus. PackpbiTie ckobok. [logo0GHbIe cnaraeMele, puBeIeHUE
nogo0HbIX cnaraeMbeix. Dopmynbl. YpaBHenusi. Kopenb ypaBHeHusi. OCHOBHBIE CBOWCTBA
ypaBHEHUN. Pemenne TeKCTOBbIX 3a7a4 C MOMOIIBI YPAaBHEHU.
DJIeMeHTBI CTATHCTHUKH, BeposiTHOCTH. KoMOMHaTOpHBIE 3a7a4H.
[IpencraBieHne AaHHBIX B BHJE TaOJMI, KPYroBBIX W CTOJIOYATBIX JUAarpaMM, rpadukos.
Cpennee apupmernueckoe. Cpennee 3HaueHHe BenumunHbl. CirydaitHoe coObiTHe. J[ocTOoBEepHOE
U HEBO3MOXXHOE COOBITHA. BeposTHOCTH ciiydaiiHOTO coObITHSA. PemieHne kKoOMOMHATOPHBIX

3a1ad4.

I'eomerpuueckue ¢purypsl. UsmepeHus reoMmeTpu4ecKMX BeJTUYHH.
OxpyxHOCTh 1 KpyT. nnHa okpyxkHOcTH. Yucno n. [Inomans kpyra. Ock cummerpun GpuUrypsl.

Harnsmaeie pectaBiaeHuss 0 MPOCTPAHCTBEHHBIX (PUTypax: mupaMuia, MAIHHAP, KOHYC, map,
cthepa. Ilpumeps pa3BepTOK MHOTOTPAHHUKOB, LUIUHApPA, KoHyca. [loHaTne u cBoiicTBa
obbema. BzanmHoe pacnosnoxkenue n1Byx npsmbix. [lepriennukynsipasie npsimbie. [lapamiensubie
npsimblie. OceBasi U HEHTpaJIbHAasi CAMMETPHH.

MartemaTHKa B HCTOPHYECKOM Pa3BUTHH.
Pumckas cucrema cumcnenus. Ilo3unmonneie cuctemsl cumcieHus. OOo3HaueHwe 1udpp B
Hpesueii Pycu. CrapunHble MephI AJIMHBL. BBeeHNe MeTpa Kak €IMHULBI IIUHBL. MeTpruueckas
cucrema mep B Poccun, B EBpone. Mcropus popmupoBaHus MaTeMaTUYECKUX CUMBOJIOB. J[poOu
B Basunone, Erunre, Pume, Ha Pycu. OTkpeITHE JNecATUYHBIX ApoOeil. Mup mpoCThIX YHCell.
3omnotoe ceuenue. Yucio Hynb. [losBiieHre OTPUIIATEIBHBIX YHCEIL.
J1.®. Marnuukwuii. [1.JI. Ye6simes. A.H. Koamoropos.

III PA3JIEJI. TEMATHYECKOE HJIAHI/IPOBAHI/I@ C YKABAHUEM KOJIMYECTBA
YACOB, OTBOAUMBIX HA OCBOEHHUE KAXKIOU TEMBbI
MaremaTnka 5 kiaace

= Copnepxanue yueOHOIo Koua- XapaKkTepuCcTHKA OCHOBHBIX BUI0B
= E MaTepuaja BO AeATeTbHOCTH YYeHHKA
z = 4acoB . .
= E- (Ha ypoBHe Y4eOHBIX J1eiicTBHIA)

T'naea 1
HartypaJjbHble yncia 20
1. Psin HaTypanbHBIX ncen 2 Onucvblieamb CBOWCTBA HATYPAJIIbHOTO psija.
2. Hudpsr. decatnunas 3 YUuraTh M 3anMChIBaTh HATypaJbHbIE YHCIIA,

3alMCh HATYPaJIbHBIX




YHUCCJI

CpaBHHUBATL U yHOPAAOYUBATL UX.

3. Otpe3sok. [limHa oTpeska 4
4. [Tnockocts. [psimast. JIyua 3 Pacnosnasames Ha uepTexax, pUCyHKax, B
5. [Txama. KoopauHatHblit 3 OKpYyKaromeM MHPE OTPE30K, IIPAMYIO, JIy4,
Iy4 IJIOCKOCTh. [IpMBOIMTE mpuMEpHl MoOnenen
6. CpaBHeHUE HaTypaTbHBIX 3 oTHX (HrYP.
qucen
IloBTOpEHHME M cUCTEeMATU3ALMS 1 Hsmepsmb  nnuHbl  OTpe3koB.  CTpoUTH
y4eOHOro MaTepuaJia OTPE3KM 3aJIaHHOM JUIMHBL. Pemars 3agauum
Kontponbras pabora Ne 1 Ha HaXOXIEHUE [UIMH OTPE3KOB. BbIpaXkaTh
1 ONHA C©OUHUIBI JUIMH 4Yepe3 JpyTHe.
[lpuBoauTe  TWpuMepsl  HNpHOOPOB €O
[IKaJIaMHU.
Cmpoums Ha KOOPAUHATHOM JIy4€ TOYKY C
3aJaHHOM KOOPJIMHATOH, OTIPEICTIATh
KOOpJUHATY TOYKHU
I'naea 2
Cii0:keHHre U BbIYMTAHHUE 33
HATYPAJIbHBIX YHCeJ
1. CrnosxeHue HaTypaIbHBIX 4 Dopmynuposams CBOWCTBA CIOXKEHHUS U
gucen. CBoiicTBa BBIYMTAHUS HATypaJIbHBIX qucell,
CIIOKECHUS 3aMuchiBaTh TH CBOICTBa B BUAE (HOPMYIL.
8. Brerunranue HaTypambHBIX 5 [IpuBoauThH MIPAUMEPHI YHUCJIOBBIX
qucen 1 OYKBEHHBIX BBIPOKCHUH, bopmyi.
9. YuciioBble U OyKBEHHBIE 3 CocrtaBnaTh  4MCIOBBIE U OyKBEHHBIE
BeIpaKeHHs. DOPMYIIBI BBIpQXXEHHUS MO YCIOBHIO 3ajaud. Pemiartpb
Kontponbnaas pabora No 1 YpaBHEHUSI Ha OCHOBAHUM 3aBUCHUMOCTEH
2 MeX1y KOMIOHEHTaMHU JCHCTBHUI CIOKEHUS
10. VYpaBHEeHHE 3 Y BBIYMTaHUs. PeraTh TEKCTOBBIC 3aJayd C
11. Vromn. O0o3Hauenue 2 MMOMOIIBbKO COCTABJICHUA YPAaBHCHUMU.
YTIIOB Pacnosnasames Ha dYepTexkax M pPHCYHKaxX
12. Bub! yrioB. VismMepenne 5 yIabl, MHOTOYTOJBHUKHA, B  YaCTHOCTH
YIIIOB TPEYTOJIBHUKH, MPSIMOYTOJTBHHUKH.
13. MHOTOYTOIBHHKH. 2 Pacnio3naBaTh B OKpyKaroieM MUPE MOJENN
PaBHbIe urypsl 9THX Guryp.
14. TpeyroNbHUK 1 €ro BH/BI 3 C moMOmBIO TPAaHCIOPTHUPA  U3MEPSTH
15. TIpsMOyrombHAK. OCh 3 IpajlycHbIE Mepbl YIJIOB, CTPOMTb yIIbI
CHMMeTpHH DHTYDHI 3aJIaHHOW  TpaJyCHOH  Mephl, CTPOUTH
IToBTOpEHUE U cHCTEMATH3ALUSA 1 Ouccexrpucy AGHHOTO yria.
Knaccudumupoars YIJIBL.
ydebnoro matepnaia KnaccudpumupoBate  TpeyrodbHUKA  TIO
KonTponsras pabora No 1 KOJMECTBY PABHBIX CTOPOH M IO BHAAM HX
3 YTJIOB. OnuceIBaTh CBOICTBa
MPSIMOYTOJIBHHKA.

Haxooumps ¢ noMouipio GopMy HEPUMETPEI
NpsIMOYTOJIbHMKAa ¥ KBajpara. Pemarte
3aJa4d  HA  HAxXOXACHHME IIEpPUMETPOB
NpsIMOYTOJIbHMKA W KBajapaTa, TIpaayCHOU
MEpBI YTJIOB.




Cmpoump JIOTUYECKYIO LETIOYKY
pacCy X IEHUM, COMOCTABIATH MOJYYEHHBIN
pe3ynbTaT C YCIOBUEM 3a]1a4H.

Pacnosnasams  durypel, umewmue och

CHUMMECTPUHU

I'naga 3
YMHOKeHMe U JeJIeHue 37
HATYPAJIbHBIX YHCE]
16. YMHOXEHUE. 4 Dopmynuposams CBONUCTBA YMHOXCHHS H
IlepemecturenbHOE JICJICHUST HATYpPalbHBIX YHCEJ, 3aIMUCHIBATH
CBOWMCTBO YMHOXKEHUS 3TH CcBoicTBa B BHue (opmyn. Pemath
17. CoueratenbHoe U 3 YpaBHEHUSI Ha OCHOBAHUM 3aBUCHUMOCTEHN
pacnpenenuTenbHoe MEXIy KOMIIOHEHTaMU apUu(pMETHUYECKUX
CBOMCTBA YMHOKCHHUS JIEHCTBHIA.
18. Jlenenune 7 Haxooumpw OCTaTOK npu JICTICHUH
19. JleneHue ¢ 0CTaTKOM 3 HaTypaJbHbIX  yucen. Ilo  3amaHHOMY
20. CremneHs ynciia 2 OCHOBaHWI0O U  T[OKa3aTell0  CTENeHU
21. KourponbHas pa6ota Ne 4 1 HaxXOJIUTh 3HAYCHHE CTETICHH YHCIIa.
22 [nomans. Ilnomas 4 Haxooums mnomanu mnpsSMOYTOJbHUKA U
IPSIMOYTOTBHHKA KBajlpaTta ¢ nomoupio ¢Gopmyn. Beipaxars
23. TIpsAMOYTOMIbHBII 3 OJIHU €AVHHUIIBI TIJIOIIAAN Yepe3 IpyTue.
napavIeNenues,. Pacnosnasamo _Ha depTeRax M PUCYHKaX
ITupamuna PSIMOYTOJIbHBIH napasuleJIeuIe],
24, OOBEM PAMOYTOIBHOTO 4 nupamuay. Pacrmo3nHaBate B OKpyKarouem
napasienenumnesa MHUPE MOJETHU ITUX (1.)'Hryp.
25, KOMGHHATOpHbIE 321241 3 H3z06paxcamev pa3BEPTKU NPSIMOYTOJIBLHOTO
IloBTOpPEHME U cUcTEMATH3ALNS 2 nHapanneneHHnez[a H [THpaMIIBL.
y4eGHOro MaTepuaa axooums 00BEMBI MPSIMOYTOJIBHOTO
KoHTpossHas pabora No 5 1 napajuienenunena u kKyba c MOMOILIbIO
dbopmyn. Belpaxkath olHU €TMHUIIBI 00BEMA
qyepes ApyTHue.
Pewams  xoMOuHATOpHBIE  3amadul  C
MOMOIIbIO TIepedopa BapUaHTOB
I'naga 4
OObIKHOBEHHbBIE 1pO0H 18
26. [TonsiTe 0OBIKHOBEHHOM 5 Pacnosnasams ~ OOBIKHOBEHHYIO  JIpOOB,
npobu MpaBWIbHBIE W  HENpaBWIbHBIE  JIpoOH,
27. [IpaBuibHbBIE U 3 CMEIIaHHbIE YHUCIIa.
HEeMpaBUIbHbIE IPOOH. Yumams U 3anucviéams OOBIKHOBEHHBIE
CpaBHenue 1pobeit npoOu, cmemanHble uyucnaa. CpaBHUBATH
28. CHO)KGVHHC B BRITUTAHHC 2 OOBIKHOBEHHBIE ~ JpOOM €  paBHBIMH
Apobeit ¢ 0AMHAKOBLIMHA 3HaMmeHaTesiMu.  CKJIaJibIBaTh ¥ BBIYUTATH
3HAMEHATEISIMU
29, TipoGu u senenme 1 OOBIKHOBEHHBIE ~ JApoOM C  paBHBIMU
P it
HaTyPATBHBIX YHCEI 3HAMEHATEISIMH. [IpeoGpazoBbIBaTH
30. T —— 5 HEMPaBUIBHYIO JIpOOh B CMEIIAHHOE YHCIIO,
HOBTOpeHHe H cucTeMaTu3anusa 1 CMCHIAHHOC YUCJIO B HCIIPABUJIbHYIO ,[[pOGB.
y4eOHOro MmaTepuaJia YMeTh 3aIuChIBaTh PE3yNbTAT JSICHUS TBYX
Kontponbras padota Ne 6 1

HaTypaJbHBIX YHCENI B BHJE€ OOBIKHOBEHHOMW




npobu

I'naea 5
JlecsiTHYHBIE IPOOH 48
31. [IpencraBnenue 4 Pacnos3nasams, YUTATh U 3aIUCHIBATD
0 JICCSTUYHBIX APOOsIX necsatuuHble 1poou. HaseiBaTh pa3psiabl
32. CpaBHUeHHe ACCATUIHBIX 3 JIECSTUYHBIX 3HAKOB B 3AIIMCH JIECITUYHBIX
Apobeid npobeii. CpaBHUBATH JECSITHYHBIC JPOOH.
33. OkpyriieHre 4ucerl. 3 0
Tpumcu KPYTJIATh IECATUYHBIE IpOOH U
34 CIIO'KCHIC 1 BEIIITAHNC 6 HaTypaJbHbIC YHCIIa. BBITOIHITh MPUKUAKY
JICCSTHYHBIX POOCi pPEe3yIbTATOB BBIUMCICHUN. BBITIOIHTH
35. KonTposbuas padora Ne 7 1 apudMeTHYECKHe JEHCTBUS HaJl
36. VYMHOXKEHUE NECATUYHBIX 7 JIECATUYHBIMH JIPOOSMHU.
npoOei
37. JleneHue qeCATHIHBIX 9 Haxooums cpennee apudmMeTnieckoe
npobei HECKOJbKHUX uucen. [I[puBouTh mpumMepsl
38. Kontposnbsnas padora Ne 1 CpPEIHUX 3HAYEHUI BEJIMYUHBI. Pa3bsCHATS,
8 qto Takoe «OauH mporeHT™. [IpencraisTh
39. Cpenniee 3 MIPOLICHTHI B BUJIE ICCATUIHBIX IPOOEH H
apupMeTHIeCcKOoe.
Cpetee 3HavCHHe JECATUYHBIC TPOOH B BHJIC TTPOIICHTOB.
N — HaxoauTh MpoIeHT OT YKMClia ¥ YMCII0 IO €ro
40. [TponienTsl. Haxoxnenue 4 IpOLCHTAM.
MTPOIICHTOB OT YMCIa
41. Haxoxenue umcia mo 4
€ro MPOICHTaM
IloBTOpPEHME U cUCTEeMATH3ALMS 2
y4eOHOro MaTepuajia
KonrtponsHas padora Ne 9 1
IloBTOpPEHME U cUcTEeMATH3ALNS 19
y4eOHOro MmaTepuajia
YrpakHeHus AJi1 TOBTOPEHUsI Kypca 5 18
KJ1acca
Konrtponsnas paborta Ne 10 1
Bcezo 175




MaremaTtuka 6 kjaacc (175 4, S yacoB B He1eJ110)

4 Conep:kanue yueOHOT0 Kou-Bo XapakTepucTHKA OCHOBHBIX BU/10B
= E MaTepuaJia 4yacos AeITeJIbHOCTH YYeHUKA
:
=R (Ha ypoBHe y4eOHbIX JAeiCTBHIl)
-
I'naBa 1
JeJMMOoCTh HATYPAJIBbHBIX YHCEJI 18
1. Jenurenu u KpatHsle 2 @opMynMpoOBaTh  ONPEACIICHUS  IOHATHUM:
2. [Tpu3Hakyu JETMMOCTH Ha 3 JeNIUTeNb, KpaTHOE, IPOCTOE YUCIIO, COCTABHOE
10, Ha SuHa 2 YUCIIO, OOIIMI AEIUTENh, HANOOJIBIINHA OO
3. [pu3HaKu JeaIMMOCTH Ha 9 1 3 JeNIUTeNb, B3aMMHO IPOCThIE 4YHCIa, olIlee
Ha 3 KpaTHOE, HaWMEHbIlee OOImee KpaTHOe U
4, ITpocThie U COCTABHBIE YHCIIA 1 MPU3HAKK JEIMMOCTH Ha 2, HA 3, Ha 5, Ha 9, Ha
5. HauGonpmmii oOImui 4 10.
JIEJTUTEND OnuceiBath MpaBuUIia HAXO0XJICHUS
6. HauMeHblnee o0miee 3 HauOospmero oobmero genurens  (HOJ),
KPATHOE HauMeHbliero obmero kparHoro (HOK)
TToBTOpEHHE U CHCTEMATH3ALMUS 1 HECKOJIBKUX YHCEII, Pa3JIOKEHUS HATypAITbHOTO
y4eGHOro MaTepHasia YHclia Ha MPOCThIE MHOXUTENN
‘ Kontponbnast pabora Ne 1 1
I'naBa 2
OO0bIKHOBEHHBbIE IPO0H 41
7. OcCHOBHOE CBOMCTBO JpobdH 3 @dopmMynupoBaTh  ONpEAENCHUS  TOHATHUHM:
8. Coxpamienue apooeit 3 HecoKkpaTtumasi JapoOb, OOl 3HaMeHaTelhb
9. [IpuBenenue nqpobdeit k 3 IBYX Jpo0Oeil, B3auMHO oOOpaTHBIE 4YHCIA.
00111eMy 3HaMEHATEITIO. [IpumeHsITh OCHOBHOE CBOMCTBO ApoOu s
CpaBHenue apo0Oeit cokpamenust npob6eit. IlpuBomute npobu K
CiiokeHue ¥ BEIYATAHNE 6 HOBOMY 3HAMEHATENIO. CpaBHuBaTh
npobeit OOBIKHOBEHHBIE  JIpOOH. BreimonusaTe
KOHTpOJ’II)Haﬂ pa60Ta Ne 2 1 apnq)Meanecm/Ie TeCTBUS Han
10. YMHOXeHHe apobeit 5 OOBIKHOBEHHBIMHU APOOSIMHU.
11. HaxosxaeHue Ipo0H OT Yrcia 3 Haxomute 1po0Ob OT Yucia W YUCIO TO
KonTponbHas padorta Ne 3 1 3aJaHHOMY 3HAYEHUIO €ro JpoOH.
12. B3anMHO 00paTHbIe yncna 1 IIpeoOpa3oBbiBaTh OOBIKHOBEHHBIE JIpOOH B
13. Henenne npobeii S JIECATUYHBIE. Haxonuth JIECITUIHOE
14. Haxoxnenue yucna no 4 npUOIIKEHNE OOBIKHOBEHHOM JIpOOH
3HAYEHHIO €ro Ipoou
15. [TpeoGpa3oBanue 1 2
O0OBIKHOBEHHBIX JApOOeit
B JICCITUYHBIC
16. beckoneunsie 1
MEPHOANICCKHE JCCSITHUHBIC
Ipobu
17. Jecsatruunoe npubInxKeHue 2
0OBIKHOBEHHOU JpooH
IloBTOpEHHUE U cHCTEMATH3ALHSA 1
y4eO0HOro MmaTepuaJia
‘ Kontponbnas pabora No 4 1




I'maBa 3

OTHOUIEHNs ¥ NPONOPUHH 30
18. OTHOMICHUS 2 DopMynHpoOBaTh  ONPEACICHHUS  TOHSATHI:
19. IIponopuuu 4 OTHOILICHUE, [IPONIOPLIU, [IPOLEHTHOE
20. [IponieHTHOE OTHOIICHUE 3 OTHOLLIEHHUE ABYX qucern, npsiMo
JIBYX YHCET MIPOIIOPLIOHAJIbHBIE u obOpatHO
Kounrponsaas pabora Ne 5 1 IPONOPLUOHANIbHBIE BENUYHUHBI. [IpUMEHSATH
21. Hps{Mag u 06paTHa51 2 OCHOBHOE CBOMCTBO OTHOIIICHHS M OCHOBHOC
IPONOPLUOHAIIEHEIE CBOMCTBO IIpOIIOpUHH. HpI/IBOI[I/ITI) IIPpUMEPBI U
3aBUCUMOCTH OIHCHIBATH CBOMCTBA BETUYHH, HAXOSIIUXCS B
22. Jle/IeHHe YHCiIa B JAHHOM 2 npsiMoi W 0OpaTHOH  MPOIMOPLUOHAIBHBIX
OTHOIIICHUN 3aBUCHMOCTSIX. Haxomuth MPOIIEHTHOE
23. OKPYXHOCTb H KPYT 2 OTHOIIICHHE JBYX uwucen. JlenuTh YHCIO Ha
24. JUIMHa OKPY/KHOCTH. 3 MPOIOPIIMOHAIIEHEIC YaCTH.
Tlnowans Kpyra 3anuceiBaTh C TMOMOINBIO OYKB OCHOBHBIE
25 L{uAuHIp, KOHYC, 1Wap 1 CBOWCTBA POOH, OTHOIICHWSI, IPOTIOPIIHH.
26. JIHarpamMme! 2 AHanu3upoBaTth uH(pOpMaLUIO,
27, Coryuaiinbie cobbITHS. 3 NPEJICTAaBICHHYI0O B BHJIEC CTOJIOYATBIX U
BeposITHOCTH CITy4aitHOro KPYTOBBIX Jarpamm. [IpencraBusaTh
COBBITHS UH(POPMAITHIO B BUJIC CTOJOYATHIX M KPYTOBBIX
IloBTOpEHUE U cUCTEMATH3ALHSA 2 AATPaMM. . .
y4e6HOr0 MaTepHAIa [IpuBOIUTE TIPUMEPHI caryqalHbIX COOBITHH.
KoHTponbHaA pabota Ne 6 1 HaxomuTh BEpOSITHOCTH CIy4alHOTO COOBITHS
B OIBITaX C PABHOBO3MOYKHBIMHU MCXO/IaMHU.
PacrioznaBath Ha depTe)Kax W PUCYHKAX
OKPYXHOCTb, KpYT, HHJIUHAP, KOHYC, cdepy,
mlap W WX OJeMeHTH. Pacmo3HaBath B
OKpYXKalOIIeM MHpE MOJENIH I3TUX (QuUryp.
Ctpouth ¢ TOMOMIBIO ITUPKYJIS OKPYKHOCTh
3alaHHOrO0 panuyca. M3o0paxkaTh pa3BEPTKU
MWINHJpA U KoHyca. Ha3piBaTh mpuOImxKEHHOE
3HaueHue uuciaa 7. HaxoauTe ¢ MOMOIIBIO
(hopMyII JUIMHY OKPY>KHOCTH, TUTOIIATh KpyTra
I'nasa 4
PanunonajanHbIe 4YnciIa 69
U IeificTBUS HAJT HUMH
28. [TonoxxurenpHbIC U 1 [TpuBoauTH MIPUMEPBI UCTIONIb30BaHUS
OTPUIATEIILHBIC YUCIIA MOJIOKUTEITBHBIX ¥ OTPHUIIATEIbHBIX YHCEIL.
29. KoopauHatHas npsimast 3 dopmMynupoBaTh OMpeneeHne KOOpAUHATHON
30. Lenbie uncna. 2 npsiMmoii. CTpouTh HAKOOPAMHATHOW TMPSMOMN
PanmonaibHbIC YnCIia TOUKY C 3a/JIaHHON KOOpJIWHATOW, OMpPENeNiTh
31. Mopynb uncna 3 KOOpAXHATY TOYKH.
32. CpaBHeHHe guce 4 XapakTepru3oBaTh MHOXECTBO IIENBIX YHUCEIL.
KonTposbHas pabora No 7 1 OOBSCHATH MTOHSTHE MHO>KECTBA
33. CroxxeHne parroHaIbHbBIX 4 panuOHAIIBHEIX THUCCIL.
uHCel dopMyIUpOBaTH OINPEICICHUES MOIYJIS YHCIIA.
34. CBolicTBa CI0OKEHUS 2 Haxonuts Mostyns uncia.
pPaLMOHAIBHBIX THCE] CpaBHUBaTH paroHa bHBIC qucla.
35, BhIuNTaHNE PALHOHATBHBIX 5 Breimonuate apudmerndeckue IEHCTBUS HaJ

YHUCCII

palroOHaJIbHBIMHA YHuCJIaMH. 3anuceIBaTh




Kontponbnas pabora No 8 1 CBOMCTBa apu(METHUECKUX JCHCTBUH HaJ
36. YMHOKEHHE palliOHATBHBIX 4 palMoHaNbHBIMUA 4YHCIAaMU B BUAE (opmy.
qHUCe HaseiBaTh KoabduueHT OYKBEHHOTO
37. CBoiicTBa yMHOKEHUS 3 BBIpAKECHUSI.
paloHaIbHBIX YHCEI [IpumeHsTH CBOMCTBA  MpU  pEUICHUH
38. Koadduruenr. 5 ypaBHeHuH. Pemars TekcToBbIE 3aaud  C
PacnpenenurensHoe IIOMOUIBIO YPaBHEHHH.
CBOICTBO YMHOXXCHUS Pacno3naBate Ha JepTCKAX U PUCYHKAX
39. I[CJ'IGHI/IG paluuoHaJIbHBIX 4 NEPNCHAUKYIAPHBIC U ITapaJUICIIbHBIC IIPAMBIC,
qucen GuUrypsl, UMEIOIIHE OCh CHMMETPHH, IEHTP
KOHTpOHBHaH pa60Ta Ne 9 1 CUMMCTPHH. Vka3wIBaTh B OKpPYXKaroumemM MHUpe
40. Pemenne ypaBHeHuit 4 Mojemn  oTHX  Quryp.  DopmynHpoBaTh
41 PeleHne 3a71a4 ¢ TOMOIIBIO 5 orpezesieHue MEePHeHAUKYISIPHBIX MPSIMBIX U
ypaBHeHHil napayuieNbHbIX NPSAMBIX. CTPOUTH C MOMOIIBIO
KontponbHas padota Ne 10 1 yroJIbHUKAa TEPHEHAUKYISIPHbIE TMpsSMbIE U
42, IlepreHUKyISpHBIE IPSAMBIE 3 apaJIICIILHBIC HPAMBIC.
43 OceBast ¥ LIeHTpaTbHAS 3 OOBSCHATP W  WJUIIOCTPUPOBATH  MOHSATHE
CUMMETPUU KOOpIIHHaTHOfI IINIOCKOCTH. CTpOI/ITI) Ha
44, [TapamiensHbIC IPSMBIC 2 KOOPJMHATHOH TIOCKOCTH TOYKH C 33JaHHBIMHU
45. KoopaunatHast miockocTh 3 KOOpJIMHATAMH,  ONpPENEsATh  KOOPAMHATHI
46. I'paduku 2 TOUYEK Ha TIOCKOCTH. CTPOMTH OT/EIbHBIE
TosTOpenue u cucTeMaTH3ALMUS 2 rpadMKid 3aBUCUMOCTEN MEXKIY BEIMYHHAMM
y4ebHoro marephana no  TouykaM.  AHamu3upoBaTh  rpauku
Kontponbnas pa6ora Ne 11 1 .
3aBUCHUMOCTEM MEXIY BEJIMYUHAMU
(paccTosiHue, BpeMs, TeMIepaTypa u T. I1.)
IloBTOpEHUE U cUCTEMATH3ALHSA 17
yueOHOro MmaTepuajia
[ToBTOpEeHME U CUCTEMATH3AIIHS
yueOHOro MaTepuana Kypca 16
MaTeMaTHKH 6 Kiacca
Konrponsnas padora Ne 12 1
Bcero 175

KasenaapHo-remaTu4eckoe INJIAHUPOBaHUE Y4eOHOro marepuaJsa Ha 2017-

2018 y4eOHBbIH roa. 5 kiacc.

Tema ypoka Kon- | Cpoku npoBenenust IIpumeyanue
Homep
Bo | Ilo DaKTHYECKHU
ypoka
4acoB | IIAHY
I'maBa 1
HartypajabHble yncia 20
1-2 Psin HatypanbHbBIX yncen 2
3.5 [Mudpsr. lecatnaHas 3anuch 3
HATypaJIbHBIX YHCEI

6-9 Otpe3sok. [limHa oTpeska 4
10-12 | ITnockocts. [psmas. Jlyu 3




13-15 | llIkana. KoopauHaTHbIH JIyq 3
16-18 | CpaBHeHHE HATypaTbHBIX YUCET 3
IloBTOpPEHUE H 1
19 cUCTeMaTH3alusl y1eOHOro
MaTepuaJja
20 Konrposnbrast pabora No. 1 1
I'nasa 2
CJi0keHNe U BbIYMTAHHE HATYPAJIbHBIX 33
qyuceJs
CrnoxeHne HaTypaJbHbBIX YUCEI. 4
21-24 .
CBOJiCTBA CII0KEHHUS
2599 Berunranue HaTypambHBIX 5
qHCce
UucnoBbie U OYKBEHHBIE 3
30-32
BbIpakeHMs1. DOpmyIIbI
33 Kourposnbrast pabora No. 2 1
34-36 | YpaBHeHue 3
37-38 | Yrosn. OGo3HaueHME yriioB 2
39-43 | Bugsl yrinos. 3mepenue yrinos 3)
44-45 MHoroyronsHuku. PaBHbie 2
burypsl
46-48 | TpeyronbHHK U €r0 BUJIBI 3
49-51 [psimoyronpauK. OCh 3
CHMMETPHH (UTYPBI
IoBTOpEHUE M 1
52 cucTeMaTH3aMs Y4eOHOT0
MaTepuaJja
53 KonTponbnas padota No. 3 1
I'maBa 3
YMHoO:KeHHe U 1eJIeHne 37
HATYPAJbHBIX YHCEJ
YMHOKXEHHE. 4
54-57 | IlepemecTuTebHOE CBOMCTBO
YMHO)KEHUS
CouerarenpHOE U 3
58-60 | pacmpenenuTenbHOE CBOMCTBA
YMHO)KEHUS
61-67 | Jlenenue 7
68-70 | JlenmeHue ¢ ocTaTKOM 3
71-72 | Crenensp uncna 2
73 Kourposnsnas pa6ora No. 4 1
74-77 ITmomane. ITmomans 4
IPSIMOYTOJIbHUKA
[TpsiMOyTONBHEIH 3
78-80
napauenenunen. [lupamuga
81-84 O6BEM PSIMOYTOJIBHOTO 4
napajJiesienumne a
85-87 | KomOuHaTopHbIe 3a1aun 3
IToBTOpEHUE H
88-89 | cucremaTusamusi yueoHOro 2

MaTepuaJa




90 Kontponsnas pabora No. 5 1
I'nasa 4
OO0ObIKHOBEHHBIE 1PO0H 18
91-95 [TonsiTHe OOBIKHOBEHHOM 5
npobu
[IpaBusIbHBIE U HETPABUIILHBIC 3
96-98 .
npobu. CpaBHeHue apobeit
CroXeHue ¥ BRIYUTAHHE 2
99-100 | apobeii ¢ OMUHAKOBBIMH
3HAMEHATEISIMH
101 JHpobu u nenenue 1
HATYPaJIbHBIX YHCEI
102-106 | CmemanHble yncaa 3)
IloBTOpPEHUE H 1
107 cHUCTeMaTH3alusl y1eOHOro
MaTepuaJja
108 KonTponbnas padota No. 6 1
I'naBa §
JlecsiTHYHBIE TPOOH 48
109-112 [IpencraBnenue 4
0 JECATHUYHBIX JPOOSIX
113-115 CpaBH?HI/Ie JECITUIHBIX 3
npobeit
116-118 OxpyrieHue yuces. 3
[Tpukuku
119-124 CroxeHue u BBIUHTAHHE 6
JECSITUUHBIX Apo0Oeit
125 Kontponbnas padota No. 7 1
126-132 YMH0>£<eHI/Ie JECATUIHBIX 7
npobeit
133-141 | JleneHue AecITUYHBIX ApoOei 9
142 KonTponsuas pa6ora No. 8 1
143-145 Cpennee apudmernyeckoe. 3
CpenHee 3HaYCHHNE BETUYHHBI
146-149 [Ipouentsl. Haxoxnenne 4
MIPOLIEHTOB OT YKCIa
150-153 Haxoxzaenue uncina no ero 4
MPOLIEHTaM
IloBTOpPEHUE M 2
154-155 | cucremaTu3zanus y4eoHOr0
MaTepuaa
156 KonTponsHnas pa6ora No. 9 1
IloBTOpEeHue u 19
CHCTeMaTH3alusl Y1eOHOro
MaTepuaJja
157-169 YnpakHeHus A HOBTOPEHHUS 18
Kypca 5 kiacca
170 Konrponsnas padora No. 10 1
Bcero 175




KanennapHo-temaTnuyeckoe nNJaHMPoOBaHUue Y4eOHOT0 MaTepuaJia
2020 y4eOHbIi roja. 6 kiacc.

Ha 2019-

Tema ypoka Koua- | Cpoxu npoBenenust IIpumeua
Homep
ypoa BOo | ITo miany daxkTHye | HHE
4yacoB CKH
I'naBa 1
JleTMMOCTb HATYPAJIbHBIX YHCEJI.
18
1-2 JlenuTenu u KpaTHbIE 2
[Ipusnaku genumoctu Ha 10, Ha 3
3-5
SuHa?
6-8 ngI/ISHaKI/I JENUMOCTH Ha 9 1 Ha 3
9 [IpocThie U cocTaBHBIC YKCIa 1
10-12 | HauGonpmmii o0Imuii AeIUTeIb 3
13-16 | HammensIee obIiee KpaTHOE 3
IToBTOpPEHUE H 1
17 CHCTEeMAaTH3AUMs Y1eOHOr o
MaTepHaJia
18 KonTponbnas padorta Ne 1 1
I'naBa 2 a1
OO0bIKHOBEHHbBIE TPOOH
19-21 | OcHOBHOE CBOKMCTBO ApOOH. 2
20 Bxonnas konTponbHas padora. 1
22-24 | Coxkpaienue npooeit 3
[TpuBenenue apodeii k odIEMy 3
25-27 | 3nameHnarento. CpaBHEHUE
apoOeit
28-33 | CnoxeHue ¥ BBIYUTAHUE APOOCH 6
34 KonTtposnbHast pabora Ne 2 1
35-39 | YmHO)eHue npobeit 5
40-42 | HaxoxaeHue apobu oT yucnia 3
43 O06o0011eHne 3HaHMi 0 Teme 1
«YMHOXKEHHE TpoOeiy.
44 KonTtposnsras padora Ne3 1
45 B3aumuo 0OpaTHbIE Yncna 1
46-50 | Jenenue npobeit 5
Haxoxnenne yncia mo 3
51-53
3HA4YEHUIO ero Ipoou
[IpeobpazoBanue 1
54 OOBIKHOBEHHBIX ApoOeit
B JICCSITHUHBIC
55 beckoneunble mepuoanyecKue 1
JIECSITUUHBIE IPOoOH
56-57 JlecsiTuuHO€E MPUOTHKEHHE 2
OOBIKHOBEHHOU Jpo0u
58 IMoBTOpEHHUE K 1




CHCTEeMATU3AMsA Y4eOHOr0

MaTepuaia
59 KontponbHas padorta Ned 1
I'naBa 3
30
OTHOLICHHSI M TPONIOPINH
60-61 | OTHOWIEHUS 2
62-65 | Ilponopuun 4
66-68 [IpouieHTHOE OTHOIIEHHE ABYX 3
qucen
69 KouTtponbras pabora Ne5 1
[Ipsimast u oOpaTHas 2
70-71 | mpornopuuOHaIbHbIC
3aBUCHMOCTH
79.73 Jlenenue uncia B JaHHOM 2
OTHOIICHUU
74 [ToBTOpEHME. 1
75 Hrorosas paboTa 3a 1 1
MOJIYTOJTHE.
76-77 | OKpy>XKHOCTb U KpyT 2
78-80 Jimua okpyxxaocTH. [Tnomanm 3
Kpyra
81 Hunmueap, KoHyC,map. 1
82-83 | JlmarpamMmbl 2
CrnyuaitHbie COOBITHS. 3
84-86 | BepoaTHOCTH ciiyyaitHOTO
COOBITHS
IToBTOpEHUE U
87-88 cUcTeMaTH3auus y4eOHOro 2
MaTepuaJa
89 KonrtponbHas pabora Ne6 1
I'naBa 4
PanmonajabHbIe YNcIa M AelicTBHS HAJ
HUMHA 69
90 [TonoxxurenbHbIE U 1
OTpHUIATENbHbIE YHCIIa
91-93 KoopaunarHas npsimast 3
94-95 [enbIie yncna. 2
PanmonanbHble yncna
96-98 Monyns aucna 3
99-102 | CpaBHeHuHe YHCen 4
103 Kontponbnast pabora No7/ 1
104-107 CrnoxxeHue paloHaIbHbIX 4
quCell
108-109 CBoiicTBa CIOXKEHUSA 2
paIoOHAIBHBIX YHCEI
110-114 Brruntanue pannoHalIbHBIX 5
quUCell
115 KonTposbHasi padora Ne 8 1
116-119 YMHOX€EHNE paluOHAIBHBIX 4
qrcen
120-122 | CoiicTBa yMHOKEHUS 3




paLMOHAIBHBIX YHCET
Koaddunment.

123-127 PacnpenenurenbHoe CBOMCTBO 5
YMHOXCHHS
128-131 | Jlenenue panmoHaIbHBIX YHCEIT 4
132 Konrposnbnas padora No.9 1
133-136 | PemenueypaBHeHuU# 4
137-141 Penrenune 3aj1a4 ¢ OMOIIbIO 5
ypaBHEHHI
142 Kontponbnast padora No.10 1
143-145 | [lepneHauKyIsIpHBIC TPSIMBIE 3
146-148 OceBast 1 LIGHTpaJIbHAS 3
CUMMETPHHU
149-150 | [TapannenbHble NpsSMbIC 2
151-153 | KoopauHaTHast IUIOCKOCTh 3
154-155 | I'paduxu 2
IloBTOpEHUE M 2
156-157 | cucremaTu3anusi y1edoHOTO
MaTepuaja
158 Kontponbnas padora No.11 1
IloBTOpEHUE M 16
cHCTeMaTH3alus y4eOHOro
MaTepHaja
IToBTOpEHME M 7
159-163 | CHCTeMaTH3aIMA y4eOHOTO
Marepuaia Kypca MaTeMaTHKU
6 kiacca
164 Konrposnbnas pa6ora No. 12 1
[ToBTOpEHUE 1 8
165-170 | cHcTeMaTnsamys yueOHOro
Marepuaia Kypca MaTeMaTHKU
6 kiacca
Bcero 174




MyHunumnansHoe 010/PKeTHOE 00111e00pa3oBaTeIbHOE YUPEKICHUE
Bopucorie6ckoro ropockoro okpyra
Bopucornedckas ocHoBHas o0ieoopasoBarenpHas mkonaa Noll

Paccmotpena CornacoBaHo Y1Bepxaaro

Ha 3acefanuu [IIMO ectectBeHHo- | 3aM. nupekropa no YBP JIMpeKTop MIKOIbI
MaTEeMaTHYeCKOro LKA

IIpotokon No. or « » ITpuka3s No. oT
PyxoBonurens LIMO

Pa6ouas nporpamma
1o y4yeOHOMY NpeaMeTy «AJiredopa»
7-9 kaacenl

CocraBurenb
AbapunoBa C.B., yuntens matemaruku, IKK

2019-2020 y4eOHsbIii TO1I.



PA3JIEJI I. IVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IPEIMETA

IosicHUTEeIbHAA 3aMUCKA

Pabouast mporpamma no npeamety «Anredpa» (manee mo tekcty — PaGodast mporpamma)
SBISETCA  00s3aTEIbHBIM  y4eOHBIM TpEIMETOM 00s3aTelNbHON MPEeIMETHOW  00sacTH
«MaremaTuka u HHGOpMATHKa» U COCTaBJICHA Ha OCHOBE:

- MepgepanpHoro 3akona ot 29.12.2012r. Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

- depepalbHOTO TOCYIAPCTBEHHOTO 00pa30BATENBHOTO CTaHJApTa OCHOBHOTO OOIIEro
obOpaszoBanusi (yTBepkKIeH mpukazoMm MwuHoOpHayku Poccum ot 17.12.10 Nel897 «O6
YTBEPXKICHUH (PeepaibHOTO TOCYAAPCTBEHHOTO0 O0pa30BaTEIbHOrO CTaHIApTa OCHOBHOTO
obmero obpazoBanus» (3apeructpupoBaHo MuHioctom Poccum 1 depans 2011 1.,
peructpauuoHHbIi Ne19644);

- mpuka3za MuHoOpHayku PO ot 29.12.2014 Nel1644 "O BHeceHHH M3MEHEHUN B IIPHKa3
MunuctepctBa oOpa3zoBanust U Hayku Poccuiickoit @enepamuu ot 17 gexadps 2010 Ne1897 "O6
yTBepkAeHUH (efepaibHOr0 TOCYIapCTBEHHOTO 00pa30BaTENbHOIO CTaHIapTa OCHOBHOIO
oOmrero oopazoBanus';

- mpuka3za Munobpuayku Poccum ot 31.12.2015 Ne 1577 «O BHeceHMM U3MEHEHUU B
denepanbHBIN TOCYIapCTBEHHBIA 00pa30BaTEIbHBINA CTAaHAAPT OCHOBHOTO 00IIEro 00pa3oBaHus,
YTBEpKACHHBIN MprKa3zoM MunuctepcTBa oOpa3zoBanus u Hayku Poccuiickoit denepanuu ot 17
nexadbps 2010 r. Ne 1897y (3apeructpupoBan B Munrocte Poccun 2 despains 2016 1. Ne 40937);

- OCHOBHOM 00pa3oBaTeNbHOI MporpaMMbl OCHOBHOTO o011ero oopazosanus MBOY BI'O
OO Ne 11, B cOOTBETCTBUM C Y4EOHBIM IJIAHOM OCHOBHOTO 00111ero oopazoBanust MbOY BI'O
OOII Nell.

-aBTopckoi nporpammoit A.I'. Mepansk, B.b. [Tononckuii, M.C. fxup, E.B. Bynko
(MaremaTuka: mporpammsl: 5-9 knaccsl A.I'. Mep3insk, B.b. [Tonouckuii, M.C. fxup, E.B.
bynko /. — M. :Benrana-I'pad, 2013. — 112 c.)

MecTo yueOHOTro npeaMera B yueOHOM IIaHe
B coorBerctBuM ¢ y4eOHbIM muiaHoM MBOY BI'O OOII No. 11 Ha usyuyenue

npenmMera «Anredpa» B 7-9 kiaccax OTBOJUTCS MO 3 yaca B HENENI0, 35 yueOHBIX HEElNb, T.€.
105 gacoB B roa. O01iee KOJIMYECTBO YacoB 3a 3 roaa 00y4ueHus coctaniseT 315 vacos.

IIpumepnsiii YMK:

1. AnreOpa: 7 kiacc: y4yeOHMK Ui ydamuxcst oOnieo0pa3oBaTeNbHBIX YUpEeXJIEHUMN /
A.T'. Mep3nsk, B.b. ITononckuit, M.C. Sxup. — M.: Benrana-I'pag, 2016.

2. AnreOpa: 7 kiacc: TUJaKTUYECKUE MaTepuaibl: COOPHUK 331a4 U KOHTPOJIbHBIX padoT
/ A.T'. Mep3nsik, B.b. ITononckuii, M.C. Sxup. — M.: Benrana-I'pag, 2016.

3. Anrebpa: 7 knacc: metoauueckoe nocooue / A.I'. Mepansk, B.b. [Tononckuii, M.C.
SAxup. — M.: Benrana-I'pag, 2016.

1. AnreOpa: 8 kiacc: y4yeOHMK Ui ydalluxcs oOIieo0pa3oBaTeNbHBIX YUPEKICHUM /
A.T'. Mep3nsk, B.b. ITonouckuit, M.C. Sxup. — M.: Benrana-I'pag, 2016.

2. AnreOpa: 8 Kiracc: TUIAKTUIECKIE MaTepUaIbl: COOPHUK 3a/1ad M KOHTPOJIBHBIX padoT
/ A.T'. Mep3isik, B.b. TTononckuii, M.C. Sxup. — M.: Benrana-I'pag, 2016.

3. Anrebpa: 8 kiacc: metoauueckoe mocodue / A.I'. Mepansak, B.b. [Tononckuit, M.C.
Sxup. — M.: Benrana-I'pag, 2016.

1. AnreOpa: 9 kiacc: y4yeOHMK Ui ydamiuxcst oOIieo0pa3oBaTeNbHBIX YUPEKICHHUH /
A.I'. Mep3nsk, B.b. ITononckuit, M.C. Sxup. — M.: Benrana-I'pag, 2016.

2. AnreOpa: 9 kiacc: nuaakTHYeCKue MaTepuaibl: COOPHUK 33a4 U KOHTPOJIbHBIX padoT
/ A.T'. Mep3isik, B.b. TTononckuii, M.C. Sxkup. — M.: Benrana-I'pag, 2016.

3. Anrebpa: 9 kiacc: metoauueckoe nocooue / A.I'. Mepsinsk, B.b. [lononckuit, M.C.
Sxup. — M.: Benrana-I'pag, 2016.



N3yuenune nmpenmerHoi obnactu "MaTtemaTuka u nHPopMaTruka" J0IKHO 00ECTICYUTh:
OCO3HAaHUEC 3HAYCHUA MaTEMAaTUKU U I/IH(l)OpMaTI/IKI/I B HOBCGI[HCBHOfI JKHU3HH 4YCJIOBCKA,
(dbopMHUpOBaHUE TPEICTABICHUH O COIMAITBHBIX, KyJIbTYPHBIX U HCTOPUYECKUX (pakTOpax
CTaHOBJICHUSI MATEMAaTUYECKON HAYKH;

MOHUMaHHE POJIM UHPOPMAITMOHHBIX MPOILIECCOB B COBPEMEHHOM MHPE;

(dbopMUpOBaHKE IPEICTABICHUI O MATEMATHUKE KaK YaCTH OOIICUEIOBEYCCKON KYIbTYPHI,
YHHUBEPCAJIHHOM SI3bIKE HAYKH, TIO3BOJISIFOIIEM OMUCHIBATH U U3y4aTh PeabHbIE MPOLIECCHI U
SABJICHUA.

B pesynbrate nu3ydeHus npeaMeTHoON oonacti «Matemaruka u mHGopMaTHKay 00yJaromuecs
Pa3BUBAIOT JIOTUYECKOE U MATEMAaTUYECKOE MBIIIIJICHHUE, MTOJIYYAlOT MPEACTABICHUE O
MaTeMaTHYECKUX MOJIEIISIX; OBJIA/ICBAIOT MATEMATHYECKIUMHU PACCYKIACHUSMU; Y4aTCs
MMPUMCHATH MATCMATUYCCKUEC 3HAHU ITPU PCIHICHUU PAa3JIMYHBIX 3ada4 U OLUCHUBATDH ITOJYUCHHBIC
pe3yJIbTaThI; OBJIJICBAIOT YMEHUSIMH PEIICHHS YUCOHBIX 33/1a4; Pa3BUBAIOT MATEMATHYECKYIO
UHTYHIIMIO; MTOJTyYaroT MpeICTaBIeHHe 00 OCHOBHBIX HH(POPMALIMOHHBIX MPOLIECCAX B peabHBIX
CUTYaIIHSsIX.

Anrebpa sBIsS€TCS OJHUM M3 ONOPHBIX HPEIMETOB OCHOBHOW HIKOJBI: OHA OOecreYnBaeT
U3ydeHHe JpYyruX JUCHHUIUIMH. B  mepByro odepenb 3TO OTHOCHTCS K IpeIMeTaM
€CTeCTBEHHOHAYYHOI'0 LIMKJA, B YaCTHOCTH K (u3uke. Pa3BuUTHE JIOrMYECKOro MBbIIUICHUS
yuyalumxcs npu o0y4eHuu anredpe crocoOCTBYET YCBOEHUIO MPEAMETOB T'YMaHUTAPHOTO IUKJIA.
[TpakTuyeckue yMEeHHs M HAaBBIKM alreOpanyeckoro xapakrepa HeoOXOAMMBI AJs TPYIOBOH U
npo¢eCCHOHATBLHON MMOATOTOBKH IIKOJIBHUKOB.

Pa3zputne y ywammuxcs NpaBWIbHBIX MPEICTABICHUM O CYIIHOCTH M MPOMCXOXKIECHUH
anreOpanyecKux aOCTPaKIHA, COOTHOIICHUH PEANbHOTO M HJICATIbHOTO, XapaKTepe OTPAKCHHS
MaTeMaTHYeCKOM HayKol SBJICHMH M HPOLECCOB PEaIbHOI0 MHUpPA, MECTe airedpbl B cUCTEME
HAayK M POJM MAaTEeMaTHYeCKOr0 MOJICIMPOBAaHUS B HAYYHOM IIO3HAHMU M B TPAKTUKE
crocoOCTBYeT (POPMUPOBAHHIO HAYYHOI'O MHPOBO33PEHMS y4alluXcs M KayecTB MBIIIICHMS,
HEOOXOUMBIX ISl aJIaliTallid B COBPEMEHHOM MH(OPMAITMOHHOM OOIIIECTBE.

Tpebyss OT ydwammxcsi YMCTBEHHBIX M BOJIEBBIX YCWJIMH, KOHIICHTpAlMd BHUMAHUS,

AKTUBHOCTH pa3BUTOIO BOOOpa)keHMsl, airedpa pa3BUBAE€T HPABCTBEHHbBIE YEPTHl JIMYHOCTHU
(HaCTOMYMBOCTb, LENIEYCTPEMIEHHOCTh, TBOPUYECKYIO AKTUBHOCTb, CaMOCTOSITEIBHOCTb, OT-
BETCTBEHHOCTh, TPYJOJIOOME, MAUCHUIUIMHY W KPUTUYHOCTh MBILIUIEHHS) U YMEHHE
apryMEHTHPOBAHO OTCTAaWBaTh CBOU B3IVISJIBI U YOEXKJEHHs, a TaKkKe CIIOCOOHOCTh NMPUHUMATh
caMOCTOsITeNIbHbIE pelleHus. Bakneiel 3amaueil MIKOJBHOIO Kypca anreOpbl sIBISETCs pas-
BUTHUE JIOTUYECKOTO MbIIUIEHUS ydauuxca. Camu 00beKThl MaTEMAaTUYECKUX YMO3AKIIIOUEHUHN U
NPUHATBIE B airedpe MmpaBuiia UX KOHCTPYHPOBAHHS CHOCOOCTBYIOT (POPMHUPOBAHMIO YMEHUM
00OCHOBBIBaTh U JIOKa3bIBaTh CY)KJEHUS, IPUBOJAUTH YETKUE ONPEIEICHUS, pPa3BUBAIOT
JIOTUYECKYI0 MHTYMIIMIO, KPATKO U HATJITHO PACKPBIBAIOT MEXAHU3M JIOTUUYECKUX MTOCTPOCHUHN U
y4yaT UX IpUMEHEeHHI0. TeM caMbIM anreOpa 3aHMMaEeT OAHO U3 BEAYIIUX MECT B (POPMHUPOBAHUH
HAyYHO-TEOPETUYECKOIO0 MBILIUIEHUS IIKOJBbHUKOB. PackpblBas BHYTPEHHIOIO TapMOHUIO
MaTeMaTHKH, (OpMUpYsI MOHMMaHHE KPacoThl M HU3AIIECTBA MAaTEMAaTUYECKUX PaCCYKICHHI,
anreOpa BHOCUT 3HAUUTENIbHBINA BKJIaJl B 3CTETHYECKOE BOCITUTAHUE yUAITUXCS.

JIN4HOCTHBIE, METANIPEAMETHBIE, IPEAMETHBIE PE3YIbTAThl U3YUYECHUS IPEAMETA
«Anrebpay

[TnanupyemMblie pe3yJIbTaThl OCBOCHHS OCHOBHOM 00pa30BaTeIbHON MTPOTrpaMMbl OCHOBHOTO
o6mero oopaszoBanus (OOII OOO) mpencTaBisioT COO0 cUCTEMY BEAYIIUX LETIEBBIX



YCTaHOBOK U OKUJIA€MbIX PE3yJIbTaTOB OCBOCHHS BCEX KOMIIOHEHTOB, COCTABJISIOIINX
COJIepKaTeNIbHYI0 OCHOBY 00pa3oBaTeabHON MporpaMMbl. OHU 00€CIeUnBaIOT CBSI3b MEXKIY
tpeboBanusiMu ®I'OC OO0, 06pa3oBaTeIbHBIM ITPOLIECCOM U CUCTEMOM OLICHKH PE3yJIbTaTOB
ocsoerust OOIT OOQO, BricTynas coaepkaTelbHOW U KPUTEPUATLHON OCHOBOH JJI pa3padOTKH
porpamMm y4eOHBIX MPEAMETOB, KypCOB, yUeOHO-METOIMYECKON JTUTEPATYPBHI, TPOrpaMm
BOCIHUTAHUS U COLIMATIN3AIUHU, C OJTHOM CTOPOHBI, U CUCTEMBI OILICHKHU PE3YJIbTaTOB — C JPYTOM.
B cootBerctBuu ¢ TpedoBanusmu @I'OC OO0 cucreMa IIaHUPYEMbIX PEe3yIbTaTOB —
JIMYHOCTHBIX, METAIPEIMETHBIX U MIPEIMETHBIX — YCTAHABIIMBAET U OMUCHIBAET KIJIACCHI yUeOHO-
MO3HABATEIIBHBIX U Y4EOHO-TIPAKTHYECKUX 337124, KOTOPbIE OCBAUBAIOT YYAIIUECS B XO/IC
o0y4deHus, 0co00 BbIIENSS CPEeAN HUX T€, KOTOPBIE BEIHOCATCS HA UTOTOBYIO OLICHKY, B TOM
YHCJIE TOCYJAPCTBEHHYIO UTOTOBYIO aTTECTALUIO BBIMYCKHUKOB. Y CIIEITHOE BBIMOJHEHUE ITUX
3aja4 TpeOyeT OT yJaluxcsl OBJIaICHUs CUCTEMON yUeOHbIX NeHCTBUI (YHHUBEPCATbHBIX U
crenupUIecKuX I KAKIOro yaeOHOTro MpeIMeTa: peryasaTUBHBIX, KOMMYHHUKATHBHBIX,
MO3HABATEJIbHBIX) C Y4EOHBIM MaTEPHUAIIOM U, TIPEXKE BCETO, C OMOPHBIM Y4eOHBIM MaTEpPHAIOM,
CJIy’KaIllUM OCHOBOH JIJIsI TOCIIEAYIOIIEr0 00 yUYeHHUS.

JInuHOCTHBIE pe3yJIbTaThI:
* BOCHHUTAaHUE POCCUHCKON I'pa’kJaHCKON MICHTUYHOCTH: NATPUOTU3MA, YBAXKEHUS K
OteuecTBY, 0OCO3HAHMS BKJIa/la OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOI HAYKH;
*  OTBETCTBEHHOE OTHOILICHHE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH 00yJaroImuxcs K
CaMOpa3BUTHIO U CaMOOOPA30BAHNIO HA OCHOBE MOTHUBALIMU K 00YYEHUIO U [T0O3HAHUIO;
*  OCO3HAHHBIN BBIOOP U MOCTPOCHHE AaTbHENIEH HHANBUYAIbHON TPaeKTOPUN
o0Opa3oBaHus Ha 6a3e OPUEHTHPOBKH B MUpE Tpodeccuii u mpodhecCHOHATBHBIX
HPEANOYTEHUH ¢ y4ETOM yCTOMUMBBIX TO3HABATENbHBIX HHTEPECOB, a TAKXKE HAa OCHOBE
(GopMHUPOBaHUS YBAXKUTEIBHOTO OTHOUIEHUS K TPYy, Pa3BUTHUE OIBITA YUYaCTUS B COLIUAIBHO
3HAYUMOM TPYJE;
* YMEHHE KOHTPOJIMPOBATh MPOLIECC U PE3yNbTaT yUeOHON U MaTEMAaTHYECKOU
NesITeIbHOCTH;
*  KPUTHUYHOCTb MBIIIJICHUS, MHULIUATUBA, HAXOIYMBOCTb, aKTUBHOCTb IPU PELIEHUU
3ajau.

MertanpeameTHble pe3yJbTaThl, BKIIOYAIOT OCBOCHHbBIE 00YYaIOIIMMUCS MEXIIPEIMETHbIE

MOHSITHSI U YHUBEpCAJIbHbIE yUeOHbIE IeUCTBUS (PEryIsITUBHBIE, IO3HABATENbHBIE,

KOMMYHHUKaTHBHBIE).
Perynstusueie YY ]|
1. VYmeHue caMOCTOATENHHO ONMPEEIATh e 00y4eHUsl, CTaBUTh U (POPMYJIMPOBATH
HOBBIE 33/1a4X B yueOe M MM03HaBaTeIbHOM e TeTbHOCTH, Pa3BUBaTh MOTUBBI U
MHTEPECHI CBOEH MO3HABATENbHOM 1eATenbHOCTH. O0yUarOUIUIiCs CMOXKET:
® AHAJIM3MPOBATH CYILECTBYIOILINE U IUNIAHUPOBATh OyayIue oOpa3oBaTeIbHbIE
pe3yJIbTaThI;

® UJCHTU(UIMPOBATH COOCTBEHHBIE MPOOIEMBI U OTIPENIENIATh TIaBHYIO polIeMy;

® BBUIBUTaTh BEPCUU pelIeHus Npo0ieMbl, OPpMYIHPOBATH TUIIOTE3HI,
IIPEIBOCXMILATh KOHEUHBIN PE3YIIbTaT;

® CTaBUTH LIEJb JIEATEIHHOCTH Ha OCHOBE ONPEENIEHHOM MpoOIeMbl U
CYIIECTBYIOIINX BO3MOKHOCTEM;

e (opmynupoBaTh yueOHbIE 3a/1aul KaK IIark JOCTH)KEHUS MOCTaBICHHOH LIeIH
JESITENbHOCTH;

e 00OCHOBBIBATH 1I€JI€BBIE OPUEHTUPHI U IPUOPUTETHI CCHUIKAMH HA LIEHHOCTH,
yKa3bIBasi U 00OCHOBBIBAs JIOTHUECKYIO TIOCIIEI0BATENbHOCTD 111aroB.

2. YMeHHe caMOCTOSITeNIbHO TUIAHUPOBATh MyTH JOCTHKEHUS 1eJIeH, B TOM YHCe
albTepHaTUBHbIE, OCO3HAHHO BbIOMpaATh Hanboee 3PeKTUBHBIE CITOCOOBI PEeIICHUS
y4eOHBIX M MMO3HABaTEIbHBIX 3a7a4. OOyJaromuics CMOXKeT:

e OmpenensaTh He0OX0AUMBbIE IeHCTBUE(s]) B COOTBETCTBUU C YUEOHOI U



MO3HABATEIBHOM 3a/1aueii U COCTABIISITh AITOPUTM UX BBIIOJIHEHHUS,

e 000CHOBBIBAThH U OCYIIECTBISATH BBIOOP Hanbosee 23 (PEeKTUBHBIX CIIOCOOOB
peleHus yueOHbIX U MMO3HABATEIbHBIX 33a4;

®  ONpeAesATh/HaXOqUTh, B TOM YHCIIE U3 NPEATIOKEHHBIX BAPUAHTOB, YCIOBUS JUIs
BBINOJIHEHUS Y4eOHOH U [T03HABaTENbHOM 3a/1auu;

e  BBICTPaMBATh )KU3HEHHBIC TUIAHBI HA KPATKOCPOUHOE Oy/yliee (3asBiIATh [eJIeBbIC
OpPUEHTHPBI, CTABUTH a/ICKBATHBIC UM 33/1a4U U MpEAJIarath JeMCTBUs, YKa3bIBas U
000CHOBBIBAs JIOTHYECKYIO IOCJIE0BATEILHOCTD 11Aar0B);

e BHIOMpPATh U3 NPEATIOKECHHBIX BAPUAHTOB U CAMOCTOSITEIILHO UCKATh
CpeAcTBa/pecypcChl ISl PEHICHUS 3a1a4H/ IOCTUKECHUS 1IeITH;

®  COCTaBJIATH IUIaH pelIeHus MpoOIeMbl (BBIITOJHEHUS IPOEKTA, IPOBEAECHUS
HCCIe0BaHUSA );

®  OIpenesATh NOTEHIMAIbHBIE 3aTPYIHEHUS U PELICHUU Y4eOHOH U
[I03HABATEJIbHOM 337ja4l M HAXOJUTh CPEJCTBA JUIs UX YCTPaHEHMUS,

® ONMCHIBATh CBOM OMBIT, OOPMIISISL €r0 s epejaun APYruM JOASIM B BUJE
TEXHOJIOTMH PEIICHUs IPAKTUUECKUX 3ajayu ONPEAEIEHHOr0 KJIacca;

e [UIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHANMBUIYAIBbHYIO 00pa30BaTEIbHYIO
TPAEKTOPUIO.

3. YMeHHe COOTHOCHTBH CBOU JICHCTBUS C TUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBIISATh
KOHTPOJIb CBOEH IeATEIBLHOCTH B IIPOLIECCe TOCTUKEHUS Pe3yNbTaTa, ONpeiesTh
CTIOCOOBI ICUCTBHUH B paMKax MPEATIOKESHHBIX YCIOBUH U TpeOOBaHUIA,
KOPPEKTHPOBATh CBOU JACUCTBUS B COOTBETCTBUU C U3MEHSIOLIEHCS CUTyallUeH.
OO0yuaromuiicsi CMOXKET:

OIIpeNieNIATh COBMECTHO C IE€AaroroM U CBEpCTHUKAMU KPUTEPUH INITAHUPYEMBIX PE3yJIbTaTOB
U KPUTEPUU OLICHKHU CBOEH yueOHOI e TebHOCTH;

CHCTEMaTH3HPOBATh (B TOM YHCJIE BEIOUPATh NPUOPUTETHBIC) KPUTEPUH TUIAHUPYEMBIX
Pe3yJIbTaTOB U OLIEHKU CBOEH JESTEIbHOCTH;

0TOMpaTh UHCTPYMEHTHI AJIsl OLCHUBAHUS CBOEH 1€ATEIIbHOCTH, OCYIIECTBIISATh
CaMOKOHTPOJIb CBOCH JEATEIBHOCTH B PAMKAX MPEI0KEHHBIX YCIOBHH U TpeOOBaHMIA;
OLICHUBATh CBOIO JESTENbHOCTb, ApPT'YMEHTHUPYS IPUUMHBI TOCTHKEHUS WIA OTCYTCTBHS
IUTAHUPYEMOT'O pe3yibTaTa;

HaXOJIUTh JIOCTaTOYHbBIE CPEJCTBA JIsl BBINOJIHEHHSI YUE€OHBIX AEHCTBHUI B M3MEHSIOIIENCS
CUTYalluX W/WIIK MPU OTCYTCTBUU TUIAHUPYEMOTO Pe3ysIbTara;

paboTas o cBOeMy IUIaHY, BHOCUTh KOPPEKTUBBI B TEKYIIYIO JIEATEIbHOCTh HA OCHOBE
aHaM3a U3MEHEHUH CUTYaIUH JUI OJYYEeHHUs 3aIUIaHUPOBAHHbBIX XapaKTePUCTUK
POJYKTa/pe3ynbTara;

YCTaHaBJIMBATh CBSI3b MEXAY IMOJIyU€HHBIMHU XapaKTEPUCTUKAMH MTPOJYKTa U
XapaKTepUCTUKaMHU Ipoliecca e TeNbHOCTH U MO 3aBEPIICHUH JeSITeIbHOCTH NpesaraTh
M3MEHEHHUE XapaKTEepPUCTUK Mpoliecca s OTyYeHUs yIyUYIIeHHbIX XapaKTePUCTHK
TPOJYKTa;

CBEpPSTH CBOU JEUCTBUS C LENbIO U, TPU HEOOXOIUMOCTH, UCTIPABIIATH OLIUOKHI
CaMOCTOSITENIbHO.

4. YMeHHe OLICHUBATh NPABUIBHOCTh BBHINIOJHEHUs y4eOHOU 3a7auu, COOCTBEHHbIE
BO3MOXXHOCTH €€ perieHus. O0y4daromuics CMOXKeT:

OTIpeNieNATh KPUTEPUU NPAaBUIIBHOCTH (KOPPEKTHOCTH) BHITMIOJIHEHUS YUeOHOH 3a/1a4H;
aHaAJM3UPOBATh U 0OOCHOBHIBATH MPUMEHEHHE COOTBETCTBYIOLIETO HHCTPYMEHTAPUS IS
BBITIOJIHEHUS YUeOHOM 3a/1auu;

CBOOOJHO MOJIb30BATHCS BEIPAOOTAaHHBIMU KPUTEPUSIMH OLICHKU M CAMOOLIEHKH, UCXOJIS U3
LN U UMEIOIINXCS CPEJCTB, pa3inydas pe3ysbTaT U CocoObl JEHCTBUI;

OLIEHUBATh MPOAYKT CBOEH JIEATEILHOCTH I10 33/1aHHBIM H/UIIH CaMOCTOSTEIbHO
OTpezieNIEHHbIM KPUTEPUSIM B COOTBETCTBUU C LIEJIBIO €S TEIbHOCTH;



e 00OCHOBBIBATH IOCTHKHMOCTD I1€JIM BEIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEUTHUX PECYPCOB;
e (hUKCHPOBaTh U AHATTU3UPOBATH JTUHAMUKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3yIbTaTOB.
5. Bnanenue ocHOBaMHM CaMOKOHTPOJISI, CAMOOLICHKH, TPUHATHUS PEIICHUH 1
OCYILIECTBIICHUS] OCO3HAHHOTO BHIOOpA B YueOHOM U 1mo3HaBaTenbHON. OOydaronuiics
CMOJXET:
e HaOIIOAATh U aHAJIM3UPOBATh COOCTBEHHYIO YUEOHYIO U TO3HABATENIbHYIO AEATEIbHOCTD U
JEeSTENIbHOCTD IPYruX 00y4yaroluxcs B IPOLIecce B3aUMOIIPOBEPKU;
® COOTHOCHTH pPeajbHBIC U IUIAHUPYEMbIE Pe3yIbTaThl MHANBUIYAIBHON 00pa30BaTeIbHOM
JeSITeIbHOCTH U JIeIaTh BHIBOJIBI,
® [pPUHUMATh PEIICHHE B yUeOHOU CUTYallMU U HECTU 32 HErO OTBETCTBEHHOCTD;
® CaMOCTOSTEIbHO ONPEACATh IPUYUHBI CBOETO YCIIEXa WM HEeyCIeXa U HaXOIUTh CIIOCOObI
BBIXO/Ia U3 CUTYallUH HEYCIIeXa;
® PETPOCHEKTHBHO ONPEIEIIATh, KAKHe JCHCTBUS 10 PEIIeHUI0 yueOHOM 3a1auu Uin
napaMeTpbl ATUX ACHCTBUN MPUBENIU K MOJYYEHUIO UMEIOLIEToCs MPOAYyKTa y4eOHOM
JeSITeIbHOCTH;
® JIEMOHCTPUPOBATH MIPUEMBI PETYIISILIUH CUXO(PU3NOTOTUIECKIX/ SMOIIMOHAIBHBIX
COCTOSTHUH 17151 JOCTHKeHUs 2 (deKTa ycrnoKoeHus (yCTpaHEeHUS! IMOLMOHAEHOM
HaINpsHKEHHOCTH ), 3 deKTa BOCCTaHOBIEHHS (0CTa0IeHUs TIPOSIBICHUI YTOMIICHUS ),
s dexra akTUBU3ANKH (ITOBBIIICHUS TICUXO0(PU3NOIOTMIECKON pEaKTUBHOCTH ).
ITo3naBarenbHbIE YY |
6. YMmeHue onpenenaTs NOHATH, CO3/1aBaTh 0000IEHNS, yCTaHABIUBATh AHAJIOTUH,
KJ1accu(UIMpPoOBaTh, CAMOCTOSTENILHO BEIOUPATh OCHOBAHUS U KPUTEPUH JUIS
KiaccupuKaluy, yCTaHABIMBATh IPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTD
JIOTHYECKOE PACCYKACHUE, YMO3AKIIOUeHNE (MHAYKTUBHOE, IETYKTUBHOE, 110
aHAJIOTHM) U JIeJ1aTh BbIBOIbL. OOyUarOIMiCs CMOXKET:
®  BBHIIENATH OOIIMI MPU3HAK JBYX WM HECKOJIBKUX MPEIMETOB HIIH SIBICHUH U OOBSICHATH HX
CXO/ICTBO;
e 00bEeIUHATH NPEIMETHI U SIBICHUS B IPYIIIBI IO ONPEIEICHHBIM PU3HAKaM, CPABHUBATb,
KJaccu(puIupoBaTh U 00001aTh (PaKThI U SBICHUS;
® CTpPOWTH PACCYXICHUE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM M OT YaCTHBIX
SIBIICHUI K OOIIMM 3aKOHOMEPHOCTSIM;
® CTPOMTH PACCYXkJIECHUE Ha OCHOBE CPABHEHUS MPEIMETOB U SIBICHUH, BBIIENSAS IPU ITOM
o01111e Npu3HaKy;
® u3JaraTh MONYYEHHYIO HHPOPMAIINIO, HHTEPIIPETUPYS €€ B KOHTEKCTE pelaeMoi 3a1a4H;
® CaMOCTOSITENIHO YKa3bIBaTh Ha HH(OPMAIIHIO, HYXIAIOUIYIOCS B IIPOBEPKE, MpeJiaraTh 1
HIPUMEHSATH CI0cO0 MPOBEPKU JOCTOBEPHOCTH MH(POPMALIUY;
® BEIIBIISATH M HA3bIBaTh IPUYHHBI COOBITHS, SIBJICHUS, B TOM YHCIIe BO3MOXHBIE / Hanboee
BEPOSITHBIE MPUYNHBI, BO3MOKHBIEC TIOCIIEICTBHSI 3aJaHHOH MPHYNHBI, CAMOCTOSITEIIHHO
OCYILECTBIISAS IPUYMHHO-CIIEICTBEHHBIN aHATN3;
e JenaTh BBIBOJ HA OCHOBE KPUTHUYECKOTO aHAJIN3a Pa3HBIX TOYEK 3pEHHs, TOTBEPKIATh
BBIBOJ] COOCTBEHHOH apryMeHTaIlel MM CaMOCTOSTETFHO TOJTYYeHHBIMU TaHHBIMHU.
7. YMeHHe co3/1aBaTh, IPUMEHSTH U MPe0OPa30BbIBATH 3HAKU M CUMBOJIBI, MOAEIH U
CXEMBI JIJIs pelieHns y4eOHbIX U IT03HaBaTeNbHbIX 3a7a4. O0yJaromuics CMOXKET:
e 0003HauYaTh CHMBOJIOM U 3HAKOM IPEIMET U/UIHU SIBIICHUE;
®  OMpeneNATh JOIrMYECKHE CBA3U MEXIY MpeAMeTaMH W/WIH SBJICHUSMH, 0003HAYaTh JaHHBIE
JIOTMYECKHE CBS3M C TIOMOIIbIO 3HAKOB B CXEME;
e coznaBaTh a0CTPaKTHBINA WM pealibHbIN 00pa3 npeaMeTa u/uiH SBICHUS;
® CTPOUTH MOJIENIb/CXeMY Ha OCHOBE YCJIOBHH 3a7a4M H/WJIH CTI0C00a €€ PEIICHUS;
e Co3/1aBaTh BepOaJIbHbBIE, BEIECTBEHHBIE M HH(OPMAIIMOHHBIE MOJIENH C BBIJCICHHEM
CYIIECTBEHHBIX XapaKTEPUCTHK 00BEKTa JJIsl ONpeAeIeHNs crioco0a pelieHus 3a/1a4i B



COOTBETCTBUU C CUTYALIUEN;

IpeoOpa30BEIBATh MOJICNH C IIEJIbIO BBISIBJICHHUS OOIINX 3aKOHOB, ONPEIEISIONINX JaHHYIO

PEeIMETHYIO0 00J1aCTh;

CTPOHTH CXEMY, aJITOPUTM JICHCTBHSI, UCTIPABIIATH WJIM BOCCTAHABIIMBATh HEM3BECTHBIIN paHee

QITOPUTM Ha OCHOBE MMEIOLIETOCS 3HAaHUSI 00 00BEKTE, K KOTOPOMY MPUMEHSIETCS AITOPUTM;

CTPOUTH JIOKA3aTEIbCTBO: MPSMOE, KOCBEHHOE, OT IPOTUBHOTO;

aHaATM3UPOBATH/peIIEKCUPOBATH OMBIT Pa3pabOTKH U pealn3aluu YIeOHOTO IPOEKTa,

UCCIeI0BaHHs (TEOPETUUECKOT0, SMITMPHYECKOT0) Ha OCHOBE MPEUIOKEHHOM POOIIEMHOI

CHUTYAIlMH, TIOCTABICHHOM IIEM /WM 33JJaHHBIX KPUTEPHUEB OLICHKHU TPOIyKTa/pe3ysIbTara.
8. CwmbicnoBoe ureHne. OOyJarOImUNACs CMOKET:

HAXOJIUTh B TEKCTE TpeOyeMyro HH(OpMAIIHIO (B COOTBETCTBUH C IIEJISIMU CBOECH

JIESATEILHOCTH),

OPHEHTHPOBATHCS B COJICPKAHUM TEKCTA, IOHUMATh IIEJIOCTHBIA CMBICI TEKCTA,

CTPYKTYPHPOBAaTh TEKCT;

yCTaHaBJIMBATh B3aUMOCBSI3b OIIMCAHHBIX B TEKCTE COOBITHH, SIBIICHUM, IIPOLIECCOB;

PE3IOMUPOBATH TJIABHYIO HJICIO TEKCTA,

KPUTUYECKH OLICHMBAThH COJICPKAHUE U POPMY TEKCTa.

9. Pa3zBuTHE MOTHBAIMH K OBJIAJICHUIO KYJIbTYPOH aKTHBHOT'O MCITOJIB30BaHUS CIIOBApEH U
JPYTUX MOUCKOBBIX cucTeM. OOydarouuiics CMOXKET:

OTIpeNIeNIATh HEOOXOIMMBIE KITFOUEBBIE TIOMCKOBBIE CJIOBA U 3aITPOCHI,

OCYILIECTBIIATh B3aUMO/IEHCTBUE C 3JIEKTPOHHBIMU IIOMCKOBBIMH CUCTEMAaMHU, CJIOBAPSMU;
(hopMHpPOBATH MHOXKXECTBEHHYIO BEIOOPKY M3 MOMCKOBBIX UCTOYHUKOB ISl 00 BEKTHBU3AINN
pE3yIbTATOB IIOMCKA;

COOTHOCHTB MOJTY4YEHHBIE PE3YJIbTAThl IIOMCKA CO CBOEH N1 TEbHOCTBIO.
KommyHnukatusubie YY /|

11. YMmenue OpraHU30BbIBATH yqe6Hoe COTPYAHHUYCCTBO U COBMECTHYIO JACATCIBHOCTD C

YUUTEJIEM U CBEPCTHUKAMH; padOTaTh MHAUBUIYAJIbHO U B IPYIIE: HAXOAUTH o011Iee
pelleHre U pa3pelaTb KOHQJIMKTBI HA OCHOBE COTJIACOBAHUS MO3UIUIM U ydeTa HHTEPECOB;
(dbopMyIupoBaTh, ApryMEHTUPOBATh U OTCTauBaTh CBOE MHeHUE. OOy4Jarouiicss CMOKET:
OIPEAEIIATH BO3MOXKHBIE POJIM B COBMECTHOH €ATEIBHOCTH;

UTpaTh ONPENEIECHHYIO POJIb B COBMECTHOM NEATENBHOCTH;

IPUHUMATh MO3ULMIO COOeCeTHUKA, TOHUMAs TO3ULUIO IPYTOro, pa3inyarh B €ro peyu:
MHEHHE (TOUKY 3pEHUs), J0Ka3aTeNIbCTBO (apryMEHTHI), (JaKThl; TUIIOTE3bI, AKCHOMBI,
TEOpUU;

OTIpeNieNATh CBOU ACUCTBUS U JEHCTBUS MapTHEPA, KOTOPbIe CHOCOOCTBOBAIM UIIH
IPENSTCTBOBAIN NPOTYKTUBHOM KOMMYHHKAIIUHY;

CTPOUTH MO3UTHUBHBIE OTHOILLEHUS B Mpoliecce yueOHOW U MO3HABATEIbHOM e TEIbHOCTH;
KOPPEKTHO M apryMEHTHUPOBAaHHO OTCTaMBaTh CBOIO TOUKY 3pEHUs, B IUCKYCCUU YMETh
BBIJIBUT'aTh KOHTPAPI'yMEHTHI, Iepedpa3upoBaTh CBOIO MBICIb (BJIaJeHHE MEXaHU3MOM
HKBUBAJIEHTHBIX 3aMEH);

KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPHU3HABATh
OLIMOO0YHOCTh CBOEIO MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €r0;

npejiaraTh albTEPHATUBHOE PElIeHHE B KOH(DIUKTHOM CUTYyallNH;

BBIJIETISITH OOIILYIO TOUKY 3PEHHSI B IUCKYCCHH;

JIOTOBApUBATHCA O MPaBUIIaX U BOMPOCAX JJIsl OOCYXJAECHUS B COOTBETCTBUU C
IIOCTAaBJIEHHOM Mepe.l TPyNIoi 3a1a4ei;

OpraHM30BBIBAaTh YUeOHOE B3aUMOJICHCTBUE B IPyIIIe (ONpeaesaTh 00Iue HeiH,
pacnpenensaTh POy, JOroBapuBaThCs APYT € APYroM U T. 11.);

yCTpaHATh B paMKax AHajiora pa3pbIiBbl B KOMMYHHUKAIMU, 00YCIOBIEHHBIE
HENIOHUMaHHEM/HEIPUITHEM CO CTOPOHBI COOECeTHHUKA 3aa4u, (OPMBI WIIH COAEPIKAHUS
J1aJIora.



12.

YMeHue 0Co3HaHHO HCII0JIb30BATh PEUEBBIE CPEACTBA B COOTBETCTBUU C 3aJaueil
KOMMYHHUKAIIUH JIJIsl BBIPAKEHUSI CBOMX UYBCTB, MBICIICH U MOTpeOHOCTEH 1715
IUTAHUPOBAHMS U PETYJISILIUN CBOEH EATEIbHOCTH; BJIaZICHUE YCTHOM M TUCbMEHHOMN
pPEeYbI0, MOHOJIOTHYECKOW KOHTEKCTHOU peubto. OOyJarOIIHICsS CMOXKET:

OTIpeNeNATh 3a7ayy KOMMYHHUKAIIMH U B COOTBETCTBHHU C HEW OTOMPATh peUueBbIE CPE/ICTBA;
0oTOMpAaTh U UCIIOIB30BATh peUYEeBbIC CPEIICTBA B MPOIECCE KOMMYHUKAIIUU C IPYTUMHU
JIIOJIbMU (UAJIOT B Iape, B Majoi TpyImIe U T. 11.);

®  [IPEICTaBIATH B YCTHOM MJIM MUCHBMEHHOM (popMe pa3BepHYTHIH I1aH COOCTBEHHOMN
JESITEIIbHOCTH;

e  co0i01aTh HOPMBI MYOJIUYHOMN peyH, pErjJaMeHT B MOHOJIOTE U TUCKYCCHH B
COOTBETCTBUU C KOMMYHUKATUBHOM 3a7a4eii;

e BBHICKa3bIBaTh M 0OOCHOBBIBATH MHEHHUE (CYXKACHNE) U 3alPalllMBaTh MHEHUE ITapTHEPA
B paMKax JUaJlora;

e  [PUHUMATh PEUICHHE B XOJIC UAJIOTa U COTJIACOBBIBATh €0 C COOECETHUKOM;

®  C03[aBaTh NMCbMEHHBIE KKIUIIUPOBAHHBIE» U OPUTMHAIBHBIE TEKCTHI C
UCTIOJIb30BaHUEM HEOOXOAUMBIX PEUEBBIX CPE/ICTB;

®  CMOJB30BaTh BepOAIbHbIE CPEACTBA (CPEACTBA JIOTHUECKOM CBSI3U) ISl BBIICICHHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

®  1CNOJb30BaTh HEBEPOAJIbHBIE CPEACTBA WM HAIJISIHbIE MaTEPUAIIBL,
MOJrOTOBJICHHBIE/OTOOPAHHBIE 1TOJT PYKOBOACTBOM YUUTEIIS;

e  JeNaTh OLEHOYHBIM BBIBOJ O JOCTHXKEHHH 1I€JIM KOMMYHUKAIIUU HENOCPEICTBEHHO
nocie 3aBepIleHrss KOMMYHHUKATUBHOTO KOHTaKTa 1 00OCHOBBIBATh €TO0.

13. dopMupoBaHUE U PA3BUTHE KOMIIETCHTHOCTH B O0JIACTH MCIIOIH30BAHUS

nH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TexHosorui (nanee — UKT). OGyuaromuiics
CMOJKET:

e  [eJICHANPABJICHHO UCKATh M UCIIOIB30BaTh HH()OPMAIIMOHHBIC PECYPCHI,
HEOOXOMMBIE JIJIS pEIICHUS] YIeOHBIX U MPAKTUYECKUX 3a]1a4 ¢ momonibio cpencts UKT;

e  BBIOMPATH, CTPOUTH M UCIIOJIH30BATh AJCKBATHYIO HH(POPMAIIMOHHYIO MOJICITb JUIS
nepeiaud CBOMX MBICIICH CPeICTBAaMH €CTECTBEHHBIX U ()OPMATBHBIX S3BIKOB B
COOTBETCTBUH C YCIOBUSIMU KOMMYHUKAIIWH;

®  BBRIJICIATH HH()OPMAIIMOHHBIN aCTIEKT 3324, OIIEPUPOBATH JJAHHBIMHE, UCIIOJB30BaTh
MOJIeJIh peIIeHHs 3a/1a4H;

®  HCMOJB30BaTh KOMIBIOTEPHBIE TEXHOIOTHH (BKIIOYasl BRIOOP a/IeKBATHBIX 3a7a4e
WHCTPYMEHTAITBHBIX TIPOTPAaMMHO-AIAPATHBIX CPEJICTB U CEPBUCOB) JIISI PEIIICHUS
WH(OPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX Y4eOHBIX 3a/1a4, B TOM YHUCJIE: BBIYUCIICHUE,
HaIMCaHWe JOKJIAIOoB, pedepaToB, CO3aHNE MPE3CHTAIUHN H Ip.;

®  HCMOJB30BaTh MH(POPMAIIHIO C YUETOM STUYECKUX U IPABOBBIX HOPM;

e  co3naBaTh HH(GOPMAIMOHHBIE PECYPCHI PA3HOTO TUIIA U TSl Pa3HBIX ayJAUTOPU,
coOiroaaTh HHOOPMAIIMOHHYIO TUTUEHY U MIpaBMiia HH(OPMALMOHHOMW O€30acHOCTH.

HpeI[MeTHLIe PE€3yJbTaThI.
1) (bOpMHpOBaHHe HpeI[CTaBJIeHI/Iﬁ O MareMaTuke KaKk O MCTOAC IIO3HaHHA

}IeﬁCTBHTeHBHOCTH, IMMO3BOJIAIOMIEM OIMMUCBIBATE U U3Yy4YaTh PCAJIbHBIC ITPOLECCHI U ABJICHUA:

OCO3HaHUE POJIU MaTEMaTUKU B pa3BuTuu Poccuu u mupa;
BO3MOJKHOCTh IPUBECTH MpPUMEPbl U3 OTEYECTBEHHOM M BCEMHUPHOM HCTOPUH

MAaTEMAaTHYICCKUX OTKpLITI/Iﬁ " UX aBTOPOB;

2) pazBuTHE yMeHUH paboTaTh C y4yeOHBIM MaTeMaTHYECKHUM TEKCTOM (aHaJIU3UpOBATh,

H3BJICKATh HCOGXO)II/IMYIO I/IH(I)OpMaI_II/IIO), TOYHO U TIPaMOTHO BbIpA)KaTb CBOU MBICIHU C
MMPUMCHCHUEM MaTeMaTHIeCKOM TEPMHUHOJIOTUXN W CHUMBOJIMKH, IIPOBOJIUTH Knaccnquaunn,
JJOTHUYCCKHUC O6OCHOBaHI/I$I, J0Ka3aTCJIbCTBA MaTCMAaTUYCCKUX YTBep)KHeHHﬁZ



ONIEpUPOBAHUE TOHATHUSAMHU: MHOXKECTBO, D3JEMEHT MHOXECTBA, IIOJAMHOXECTBO,
IPUHAAIE)KHOCTh, HAaXOXJEHHE NepeceueHus, OObeIUHEHHUsS IOJMHOKECTBA B IPOCTEHIINX
CUTYalUsX;

pelleHNe CIOKETHBIX 3a/1a4 pa3HbIX TUIIOB Ha Bce apu(MeTHUECKUe 1eHCTBUS;

IPUMEHEHHE CII0Cco0a TMOKMCKa pPEHICHUs 3aJadd, B KOTOPOM pacCyKICHHE CTPOUTCS OT
yCIIOBHS K TPEOOBAaHUIO MM OT TpeOOBaHUSA K YCIOBHUIO;

COCTaBJICHHE IUIaHA PEIICHHUs 337aud, BBIIEICHUE AITANOB €€ PEIICHUs, WHTEpIpeTaus
BBIUMCJIUTEIBHBIX PE3Y/IbTATOB B 33J]a4€, UCCIEIOBAHNE MTOJIyYEHHOI'O PELICHUS 3a/1a4H;

HaXO0XEHUE MPOLIEHTA OT YMCIIa, YACIIA [0 IPOLEHTY OT HEr0, HaXO0X/IECHUS POLIEHTHOTO
OTHOLICHHS JIBYX YHMCEJI, HAXOXKACHHS NPOLICHTHOIO CHU)KCHHS WM IIPOLEHTHOIO IOBBIIICHUS
BEJIMYUHBI,

pEIlIEHNE JIOTUYECKUX 3a/1a4;

3) pa3BUTHE MPEACTABICHUM O YHUCIE M YHUCIOBBIX CHCTEMax OT HATypaJbHBIX 10
JEHCTBUTENIBHBIX 4YHCEJl; OBJIAJCHUE HAaBBIKAMM YCTHBIX, NHMCbMEHHBIX, MHCTPYMEHTAJIBHBIX
BBIYMCIICHUI:

OIIEPUPOBAHUE TMOHATHSAMU: HATypalbHOE YMCIO, LEJI0€ YHUCIO0, OOBIKHOBEHHAs Apo0b,
JeCATUYHAsL APOOb, CMEIIAHHOE YHCII0, PAIIMOHAILHOE YMCII0, HPPAIIOHAIEHOE YHCIIO;

UCIOJIb30BaHUE CBOMCTBA YUCEN U 3aKOHOB apU(PMETHUECKUX ONEpaluil ¢ YUCIaMU INpH
BBIMIOJTHEHUH BBIYMCIICHU;

HCTOJIb30BaHUE MPU3HAKOB JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUU BBIYUCICHUN U
peLIeHNH 3a/1a4;

BBIIIOJIHEHUE OKPYTJIEHHS YUCEIl B COOTBETCTBUU C ITPaBUIIAMU;

CpaBHEHUE YHCET;

OLICHMBAHME 3HAYCHMS KBAJAPAaTHOIO KOPHS U3 IOJOKUTENBHOIO LIEJIOT0 YNCIIa;

4) oBnaseHUE CHUMBOJIBHBIM SI3bIKOM aireOpbl, MpUEMaMHu BbIIOIHEHUS TOXJAECTBEHHBIX
npeoOpa3oBaHuil BBIPAXKEHUH, pElIeHUs] YpaBHEHUM, CUCTEM YpaBHEHUH, HEPABEHCTB U CHCTEM
HEPAaBEHCTB; YMEHHs MOJIEIMPOBATh pEalbHbIE CUTYallud Ha S3bIKE aiareOpbl, HCCIEN0BaTh
IOCTPOCHHBIE MOJIEIM C UCIIOJIb30BaHUEM ammnapaTa aireopbl, HHTEpPIPETUPOBATh MOTYYEHHBIH
pe3yibTar:

BBIIIOJIHEHUE HECIIOKHBIX IpeoOpa3oBaHUN JUIsl BBIUMCIICHUS 3HAYEHUH UYHCIOBBIX
BBIPQXEHHUM, COJEp)KallMX CTENeHH C HaTypaJbHbIM I[IOKa3aTejaeM, CTEHeHH C IIeJIbIM
OTpULATENIBHBIM [10Ka3aTeNEM;

BBITIOJTHEHUE HECJIOKHBIX IPeoOpa3oBaHull 1IeNbIX, APOOHO pAallMOHATIBHBIX BBIPAXKEHUHN U
BBIPQKEHUI ¢ KBaJpaTHBIMH KOPHSMH; PaCKpbIBaTh CKOOKH, IPUBOAUTH MOI00HBIE CllaraeMble,
MCIOJIb30BaTh (POPMYJIbI COKPAIIEHHOTO YMHOXKEHUS;

pelleHnEe TMHEWHBIX U KBaJpPaTHBIX YPaBHEHUN M HEPABEHCTB, YPABHEHUN U HEPABEHCTB,
CBOJSIIMXCS K JIMHEWHBIM WJIM KBaJIpaTHBIM, CUCTEM YpaBHEHUH M HEPAaBEHCTB, U300pakeHUE
pEIIEHNI HEPABEHCTB U UX CUCTEM HA YMCIIOBOU MPSMOI;

5) oBnaneHue CUCTEMON (PYHKUIMOHAJIBHBIX IMOHSATHM, pa3BUTHE YMEHHS HCIOJIb30BaTh
(byHKLIMOHATBHO-TpaUUecKre MPEICTaBICHUS Ul PEIIeHHUs pa3IMYHbIX MaTeMaTH4YEeCKHUX
3a/1a4, JUIsl ONMCAHMs M aHaIN3a pealbHbIX 3aBUCUMOCTEH:

ONpECIICHUE TIOJIOKEHUSI TOYKM II0 €€ KOOpAMHATaM, KOOPAMHATBl TOYKH IO €€
MOJIO’KEHHUIO Ha TJIOCKOCTH;

HaxoXJeHue Mo rpaduky 3HAYeHUH QYHKUUHU, OOJACTH ONpeAeseHUs, MHOXKECTBa
3HaYeHUH, Hyldel (YHKIUHU, TPOMEKYTKOB 3HAKOMOCTOSHCTBA, MPOMEXKYTKOB BO3pAaCTaHUS U
yOBIBaHUs, HAUOOJIBILIET0 U HAMMEHBIIETO 3HAYeHUs! PYHKIUY;

nocTpoeHue rpaduka TMHEHHON U KBaApaTUYHON (YHKIUH;

orepupoBaHue Ha 0a30BOM YpPOBHE MOHATHSMH: IOCIIEA0BATEIbLHOCTh, apH(pMeTHiecKas
Iporpeccusi, reoMeTpuieckas mporpeccus;

UCTOJb30BAHUE CBOMCTB JMHEMHOM W KBagpaTHUHOW (YHKIMHA W HMX TpapHUKOB IpH
peIIeHnH 3a7]a4 U3 IPYTux y4eOHbIX MTPEIMETOB;



6) BBINOJIHEHNE U3MEPEHUS JUIMH, PACCTOSIHUM, BETUYHUH YIJIOB C IOMOIIBI0O HHCTPYMEHTOB
JUISL A3MEPEHUN JJIUH U YIJIOB;

7) oBNaJeHUE MPOCTEHIIMMHU CIIOCOOAMM MPEICTABICHHUS M aHAINW3a CTAaTHUCTHYECKUX
JAHHBIX; (OPMUPOBAaHUE MPEACTABIEHUN O CTAaTUCTUYECKMX 3aKOHOMEPHOCTSX B pealbHOM
MHUpE M O pa3IMyYHBIX CIO0CO0aX MX HM3YYEHHUS, O MPOCTEHIINX BEPOATHOCTHBIX MOJIEINAX;
pa3sBUTHE YMEHHMH W3BIEeKaTh MH(QOPMALMIO, MPEICTABICHHYIO B TaOiulax, Ha JAMarpamMmax,
rpaduKax, ONMCHIBaTh M aHAJTM3UPOBATh MACCUBBI YUCIIOBBIX JaHHBIX C TTOMOIIBIO MOIXOSIINX
CTaTUCTUYECKUX  XAPAKTCPUCTHK, HCIOIb30BaTh IIOHMMAHUE BEPOSTHOCTHBIX CBOMCTB
OKPY’KaIOILMX SBJICHUN IIPU IPUHATUU PELLICHUN:

(dbopMHpOBaHHE TPEACTABIECHUS O CTATUCTHUECKUX XAPAKTEPUCTUKAX, BEPOATHOCTH
CIIy4aifHOTO COOBITHS,

peleHre NpoCcTeNIINX KOMOMHATOPHBIX 3aa4;

OIpeJIeIEHUEe OCHOBHBIX CTATHCTUYECKUX XapaKTEPUCTUK YHUCIOBBIX HAOOPOB;

OLICHUBAHME U BBIYUCIICHNE BEPOSTHOCTU COOBITHS B IPOCTEHIINX CIydasX;

HAJIMYHE TPEACTABICHUS O POJIH MPAKTUYECKH JOCTOBEPHBIX M MAJIOBEPOATHBIX COOBITHH,
0 POJIM 3aKOHA OOJIBIINX YKCET B MACCOBBIX SIBICHUSX;

YMEHHE CPaBHUBATh OCHOBHBIE CTATUCTUYECKUE XaPAaKTEPUCTUKH, [TOJIyUEHHBIE B IIPOLIECCe
pelIeHus IPUKIaJHON 3a/1a4M, U3YYEHHs PEAIBHOTO SIBJIICHHUS,

8) pa3BuTHE YMEHHI PUMEHSTH U3yYCHHBIC TIOHATHS, PE3YAbTATHI, METOJIBI JIJISI PEIICHHS
3aJa4 IPAKTUYECKOrO XapakTepa M 3aJad U3 CMEXKHBIX IJUCLMIUIMH C HUCIOJIb30BAaHUEM IIPU
HEO0OXOMMOCTH CIPABOYHBIX MATEPHAIOB, KOMIIbIOTEPA, MOJIb30BATHCS OLEHKON M MPUKUIKON
IIPY NIPAKTUYECKUX pacueTax:

pacrno3HaBaHHE BEPHBIX U HEBEPHBIX BbICKa3bIBaHMIA;

OLICHUBAHME PE3YJIbTATOB BEIYUCICHU IIPU PELICHUM TPAKTUYECKHUX 3a/]a4;

BBIIIOJTHEHUE CPAaBHEHUS YMCEIl B PEAJIbHBIX CUTYaLUsX;

UCIIOJIb30BAHNUE YHCIIOBBIX BBIPDAKEHUHN IPU PEIICHUM IPAKTUYECKHUX 3aJad M 3ajJad W3
JIPYTUX y4eOHBIX NIPEAMETOB;

peleHre IPaKTUYEeCKHX 3a/1a4 ¢ IPUMEHEHNEM MPOCTEHIINX CBOMCTB GUryp;

BBIIIOJTHEHUE MPOCTEUIINX IOCTPOCHUM M M3MEPEHUN Ha MECTHOCTH, HEOOXOAMMBIX B
peaabHOU KU3HU;

10) ¢opmupoBanue MHGOPMALMOHHON M aJrOPUTMHUYECKON KYyJIbTYphl; (OpMUpPOBaHUE
NpPECTaBICHU O KOMIbIOTEpE KaK YHUBEPCAIBHOM YCTpPOHCTBE 00paOOTKM HH(pOpMalNH;
pa3BUTHE OCHOBHBIX HAaBBIKOB M YMEHHI HCII0JIb30BAHUS KOMITBIOTEPHBIX YCTPOICTB;

11) ¢popmupoBaHMEe HABBHIKOB M yMEHHH 0€30macHOro M Ieaecoo0pa3sHOro MOBEICHUS
npu paboTe ¢ KOMIBIOTEPHBIMHM IporpaMMaMu M B MHTepHere, yMeHUs co0Jt0/1aTh HOPMBI
UH(POPMALIMOHHOM STUKH U TpaBa.

BoinyckHuK HayuuTcs B 7-9 Kiaccax (Il HCIIOJIb30BAHUS B IOBCEIHEBHOM KNU3HU H
olecrieyeHUs1 BO3MOKHOCTH YCIIELITHOTO NMPOJ0JIKeHUsI 00pa30BaHus Ha 6230BOM yPOBHe)
DJIeMEeHTBI TEOPHMH MHOKECTB 1 MATEMAaTHYECKOH JIOTUKH

*  OmnepupoBaTh Ha 0a30BOM YPOBHE IMOHSTHUSIMH: MHOKECTBO, 3JIEMEHT MHOXKECTBA,
IIOIMHO>KECTBO, PUHAJIEKHOCTD;

*  3aJaBaTh MHOXKECTBA IIEPEUYMCIICHUEM UX JJIEMEHTOB;

* HaxXOJUTb NepeceueHune, 00beTMHEHNE, TOAMHOKECTBO B MPOCTEHIINX CUTYAIHSIX;

* omepupoBaTh Ha 0a30BOM YypOBHE MOHATHUSAMHU: OIpEAeNIeHUE, akcuoMma, TeopeMma,
JI0Ka3aTelIbCTBO;

* TIPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI AJIsl OITBEPKHEHUS CBOMX BBICKA3bIBAaHUH.
B noBceHeBHOM KU3HM M TIPM M3Y4YCHHH APYTUX NPEJIMETOB:

*  HCIIOJIb30BaTh rpaUuecKoe MpeiCTaBICHHEe MHOXECTB AJI ONUCAHHS pPeabHBIX
IPOIIECCOB U SABJICHUH, IPH PEILICHUH 33]a4 APYTUX yIeOHBIX PEIMETOB.



Yucaa

*  OmnepupoBaTh Ha 6a30BOM YPOBHE HMOHSTHUSMH: HAaTypaJlbHOE YHCIIO, L[EI0E YHUCIIO,
OOBIKHOBEHHAsI Jpo0Ob, JecATHYHas JpoOb, CMeEmaHHas Jpo0b, palHOHATBHOE YHUCIIO,
apuMeTHuecKuil KBaJIpaTHbIA KOPEHB;

*  HCIOJIB30BaTh CBOMCTBA YMCEJI U IIPAaBUJIA ACWCTBUM IIPU BBIIIOJHEHUYU BBIYMCIICHUN;

*  HCIOJIb30BaTh MPU3HAKU JACIUMOCTH Ha 2, 5, 3, 9, 10 nipu BBINOJIHEHUU BBIYUCICHUI
Y PEIICHUH HECIIOKHBIX 3a]1a4;

*  BBINOJHATH OKPYIJICHUE PALIMOHAIBHBIX YMCETI B COOTBETCTBUM C IPABUIIAMHU;

*  OLICHMBATh 3HAYEHHUE KBAJPATHOI'O KOPHSA U3 MOJOKUTEIBLHOTO I[EJI0r0 YNCa;

*  pacrno3HaBaTh PALlMOHAJIBHBIE U UPPALMOHAIbHBIEC YUCIIA;

*  CpaBHHMBATh YHUCIIA.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH IPYTUX NPeAMETOB:

*  OLICHMBATh PE3YJIbTATHI BEIYUCICHUN MPU PEIICHUU MPAKTUUECKUX 3a/1a4;

*  BBINOJHATH CPABHEHHE YMCEI B PEAJIbHBIX CUTYALUSX;

*  COCTaBJIATh YHUCJIOBBIC BBIPAKECHUS MPHU PEUICHUU MPAKTUYECKUX 3a/1ad U 3334 U3
JIPYTUX y4eOHBIX MPEIMETOB.
ToxknecTBeHHBbIE IPe0OPa30BAHUA

* BroimonHATe HecHOXHBIE MpeoOpa3oBaHUs Ui BBIYMCICHUS 3HAUEHUN YHCIOBBIX
BBIPDOKEHHUM, COJEp)KAIMX CTENEHU C HaTypaJdbHBIM TIOKa3aTejleM, CTENeHU C IeJIbIM
OTPULIATENIbHBIM NIOKa3aTeNeM;

*  BBIMNOJHATH HECJIOXKHBIE MPEOOPA30BAHMS LIENBIX BBIPAXKEHUN: PACKPHIBATH CKOOKH,
MPUBOIUTH MOAOOHBIE ClIaraeMble;

*  HUCHOJIb30BaTh (OPMYJIbI COKPAIEHHOTO YMHOXXEHHS (KBaJapaT CYMMBbI, KBaapar
pPa3HOCTH, Pa3HOCTh KBAIPATOB) AJISl YIIPOLICHUS BIYUCICHUN 3HAYCHHUH BHIPAKEHUM;

*  BBINOJHATH HECJOXKHBIE TNPeoOpa3oBaHusl APOOHO-IMHEUHBIX BBIPAKCHUN H
BBIPKEHUI C KBaJPaTHBIMU KOPHSIMH.
B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

*  [IOHMMAaTh CMBICII 3aMMCH YKCIIa B CTAHAAPTHOM BHJIE;

*  omepupoBaTh Ha 6a30BOM YPOBHE MOHITHEM «CTaHIAPTHAS 3alUCh YHCIIa.
YpaBHeHUs] M HEPABEHCTBA

*  OmnepupoBarh Ha 0a30BOM YpPOBHE TMOHSTHSMHU: PABEHCTBO, YMCIOBOE PABEHCTBO,
YpaBHEHHUE, KOPEHb YPAaBHEHHUS, PEIICHHE YPABHEHUsS, YHMCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelieHue HEPaBeHCTBA;

*  TIPOBEPATH CIPABEIIMBOCTH YHCIIOBBIX PABEHCTB U HEPABEHCTB;

* pemaTh JUHEWHBIE HEPABEHCTBA U HECIOXXHBIE HEPABEHCTBA, CBOJSIIHMECS K
JIMHENHBIM;

*  pelaTh CUCTEMBI HECIIOKHBIX TUHEHHBIX YpaBHEHUN, HEPABEHCTB;

*  MPOBEPSATH, ABJSETCS JTU JAHHOE YHCIIO PEIIEHHEeM ypaBHEeHUS (HEpaBEHCTBA);

*  pemaTh KBaJpaTHHIE ypaBHEHUS MO (PopMylie KOpHEH KBAJAPaTHOTO YpaBHEHUS,

*  H300paXkaTh peUICHHs HEPABEHCTB M UX CHCTEM Ha YHCIOBOM MPSIMON.
B noBcenHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPEeIMETOB:

*  COCTaBIIATh M pEeLIaTh JUHEHHbIE YPABHEHMS IPHU PEUICHUU 337a4, BOSHUKAIOIINX B
JIPYTUX y4eOHBIX NpeAMETax.
DOyHKIUHA

*  HaxoauTs 3HaueHne PYHKIIUHU 10 33JTaHHOMY 3HAUYEHHUIO apTyMEHTa;

*  HaxOJUTh 3HAUYCHHE apTyMEHTa MO 3aJ]aHHOMY 3HAYCHHIO (PYHKIIMH B HECIOXKHBIX
CUTYaIUsX;

*  ONpeneNsITh IMOJOKEHHE TOUKH MO €€ KOOpJAWHATaM, KOOPAMHATHI TOYKU MO €&
MTOJIOKEHUIO Ha KOOPAMHATHON TIJIOCKOCTH;

* 1o rpaduky HaAXOAUTH OONACTH OIpEAeTCHHs, MHOXXECTBO 3HAYCHHH, HYIH
GYHKIMHM, TIPOMEKYTKH 3HAKOIOCTOSHCTBA, TMPOMEXKYTKH BO3pacTaHWsi W  YOBIBaHWUS,
HauOoJIbIlIee U HANMEHbIIIee 3HAaUeHUS (DYHKITUH;



*  CTpOUTH TpaduK JUHEHHOU PyHKIHH;

*  TIPOBEPATH, SIBJISAETCS JU JaHHBIN Tpaduk rpadukom 3amaHHON QPyHKIIUN (TMHEHHOM,
KBaJPaTUYHOM, 0OpaTHON MPOIOPIHUOHAIBHOCTN);

e ompenensaTh NpUOMMKEHHBIE 3HAYEHUS KOOPAMHAT TOYKHM IepeceueHus: rpaukoB
GyHKIHH;

e omepupoBaTb Ha  0a30BOM  ypOBHE  NOHATHSIMH:  IOCIEAOBATEIbHOCTb,
apudMeTHIECKas MPOrPECCHsl, TEOMETPHUYECKAs POTPECCHS;

* pemarh 3aJauyd HAa TPOTPECCHHM, B KOTOPHIX OTBET MOXET OBITh MOJIy4YeH
HEMOCPEJICTBEHHBIM MOCUYETOM 03 TpUMEeHEHHS (POpMyII.

B noBceiHeBHO KU3HM U NIPH U3YYEHHHU APYTUX NMPeIMeTOB:

*  HCIOJIB30BaTh 'paMKU PeaTbHBIX MPOLECCOB U 3aBUCUMOCTEH /ISl OTIpeIeIeHUs] UX
CBOMCTB (HamOoOJbIIMEe M HAUMEHBIINE 3HAUCHUS, MPOMEXKYTKH BO3pacTaHUs U yObIBaHUS,
00J1aCTH MOJIOKUTENBHBIX U OTPULIATENILHBIX 3HAYCHUN U T.11.);

*  HCIIOJIb30BAaTh CBOWMCTBA JIMHEHHOW (YHKIMHU U ee rpaduk MpH pelieHuu 3a1ad u3
JPYruX y4eOHBIX MPEAMETOB.

CrarucTuKa u Teopusi BEepOSITHOCTE

* Hmerp mpencraBieHHE O CTAaTUCTHYECKUX XapaKTEPUCTHKAX, BEPOSTHOCTH
CIIy4aifHOTO COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;

* pemarb OPOCTEHWIIME KOMOWHATOpPHBIE  3aJ@a4d  METOJOM  HpPSIMOTO |
OpraHU30BaHHOTO TIepedopa;

*  TPEACTaBIATH JaHHBIC B BUE TAOIHII, AUAarpaMMm, rpaduKoB;

*  yyuTaTh UH(OPMALIHIO, IPEICTABICHHYIO B BUJIE TaOIUIIbI, AUArPAMMBI, rpaduKa;

*  OIpeneNniaTh OCHOBHBIC CTATHCTUYECKHE XapPAKTEPHCTUKU YHCIOBBIX HAOOPOB;

*  OLCHUBATh BEPOSTHOCTH COOBITHS B MPOCTEHIINX CIyUasx;

*  UMETb NPEJCTABICHHUE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBICHUSX.

B noBceiHeBHOM KU3HM U NIPU U3YYEHHH APYTUX NMPeIMETOB:

*  OILIGHMBATHh KOJIMYECTBO BOSMOXKHBIX BAPUAHTOB METOJIOM Iepedopa;

* HMETh MPEICTaBICHHE O POJIM MPAKTUYECKH JIOCTOBEPHBIX M MaJOBEPOSITHBIX
COOBITHI;

*  CpaBHUBaThb OCHOBHbBIE CTAaTUCTHUYECKHE XapaKTEPUCTUKH, MOJYYCHHBIC B MPOLIECCE
pelIeHNs TPUKIIAIHON 3a/1a9d, M3YYCHHUS PEATBHOTO SBIICHHS;

*  OLIEHUBATb BEPOSATHOCTh PEAIbHBIX COOBITUI U SBJICHUN B HECTOXKHBIX CUTYalIUsX.
TekcToBbIe 321241

* Pemarth HeclOXHbBIE CIOKETHBIE 33aJJaud Pa3HbIX THUIIOB HAa Bce apu(pMETHUECKHUE
JIEUCTBUS,

* CTPOUTh MOJENb YCIOBUS 3afaud (B BHUAE TaONUIBI, CXEMbI, PHUCYHKa WIH
ypaBHEHHsI), B KOTOPOH JaHBI 3HAUEHHS NBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJHYWH, C IENBIO
MIOMCKA PEIeHUs 3a1a4H;

*  OCYWIECTBIISITH CIIOCOO MOMCKA PEUICHUS 33/1a49H, B KOTOPOM PACCYKICHHE CTPOUTCS
OT yCJIOBUS K TPeOOBAaHUIO MU OT TpeOOBAHNUS K YCIOBUIO;

*  COCTaBIIATH IUIAH PEIICHUS 3a/1a9H;

*  BBIACIATH ATAIMbl PEUICHUS 33/1a4H;

*  UHTEPHPETHPOBATH BHIUYUCIUTENBHBIE pPE3yJNbTaThl B  3agade, HCCIEeN0BaTh
MOJIy4eHHOE pelIeHNe 3a/auy;

*  3HaTh pa3iMYUe CKOPOCTEH 0OBEKTa B CTOSYEH BOJIC, IPOTHUB TEYCHUS U TI0 TCUCHHIO

peKu;

*  pemiaTth 33Ja4M Ha HAXOXK/IEHUE YaCTH YKcia U YKclia T0 €ro 4acTu;

* pemarh 33Ja4d pPa3HbBIX THUIOB (Ha pPabOTy, Ha TOKYIKH, Ha JBH)XEHHUE),
CBSI3BIBAIOIIMX TPU BEJIMYUHBI, BBIJIEISTh 3T BEJIMYUHBI U OTHOIICHUS MEX/y HUMH;

*  HaxoJIuTh IPOLEHT OT YMCIA, YUCIIO MO IMPOLEHTY OT HEro, HaXOAUTh MPOLEHTHOE
CHU)KEHHE WJIM MPOLIEHTHOE MOBBIILIEHUE BEIMYMHBL;

*  pelaTh HECJIOKHBIE JIOTHYECKUE 3a7ja4l METOJIOM PaCcCYXICHUH.



B noBceqHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

*  BBIIBUIATh TUIIOTE3bl O BO3MOJKHBIX MPEIECIbHBIX 3HAYEHUSAX HCKOMBIX B 3ajade
BEJIMYUH (JIe7IaTh TPUKUJIKY).

* B noBceaHeBHOI KU3HU U IPH U3YyYEHHUH JAPYTUX NPeIMETOB:

*  HCIIOJI30BAaTh CBOWMCTBA TEOMETPUYECKUX (UTYp IS pPEUICHHS THUIIOBBIX 3ajad,
BO3HMKAIOIIHUX B CUTYyalUsAX [IOBCEIHEBHOM KU3HU, 3a7]a4 IPAKTUYECKOr0 COJIepKaHUS.
OTHomeHust

*  OmnepupoBaTh Ha 0a30BOM YpPOBHE MOHSTHUSIMH: PaBEHCTBO (DUTYp, paBHbIE (PUTYpHI,
PaBEHCTBO TPEYTOJbHUKOB, IMAPAIEIbHOCTh MNPAMBIX, MEPIEHIUKYISIPHOCTh MPSMBIX, YIJIbI
MEXAY NPSMBIMU, IEPIEHANKYJIAP, HAKIIOHHAS, TPOEKIIUSI.

* B noBceaHeBHOI »KU3HU U TPH U3yYEHHUH JAPYTUX NPeIMETOB:

*  HCHOJIb30BaTh OTHOIIECHMS JUIsI PELICHHs MPOCTEUIIMX 3a4ad, BO3HUKAIOUIUX B
peanbHOU KU3HU.

HUcTopusi MaTeMaTHKHU

*  OnuceiBaTh OT/EJIbHBIC BBIAAIOUIUECS PE3YJIbTaThl, MOJIYYEHHBIE B XOJI€ Pa3BUTHUS
MaTE€MaTHUKHU KaK HayKH;

*  3HATh MPUMEPHI MATEMATHYECKUX OTKPHITUH U UX aBTOPOB, B CBSA3U C OTEUECTBEHHOU
1 BCEMUPHOW HCTOPUEN;

*  TIOHMMAaTh POJIb MaTEMATUKH B pa3BuTUU Poccum.

MeToabl MAaTEMATHKH

* BpiOupare noaxoasimuid W3YYEHHBIM METOJ MJis PEUICHWHM H3YUYCHHBIX THUIIOB
MaTEeMaTUYeCKHUX 3a/1a4;

* llpuBoauTh npUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B  OKpYyXKarouen
JIEMCTBUTEIILHOCTU U MPOU3BEACHUSAX UCKYCCTBA.

BpinyCKHUK MOJTYYHT BO3MOKHOCTh HAYYUTHCH B 7-9 Ki1accax 1Jis1 o0ecriedeHust
BO3MO’KHOCTH YCIIEIIIHOTO NMPOJ0JIKEeHUsI 00pa30BaHus Ha 6a30BOM H YIi1y0JEHHOM
YPOBHAX
DJIeMeHThI TeOPMHU MHOKECTB 1 MATEeMaTHYeCKOH JIOTUKH

* OnepupoBaTb NOHATHSAMHU: OIpEACIICHHE, TEOpeMa, aKCHOMa, MHOXECTBO,
XapaKTEepUCTUKU MHOXKECTBA, JJEMEHT MHOXECTBa, IIyCTOe, KOHEYHOE U OECKOHEYHOE
MHOECTBO, IOJMHOKECTBO, MPUHAJIEKHOCTh, BKIIFOYEHHE, PABEHCTBO MHOXECTB;

*  W300pa)kaTh MHOXECTBA U OTHOIIIEHNE MHOYKECTB C TTOMOIILI0 KPYToB Diiepa;

*  OMpeneNnaTh MPUHAJICKHOCTD 3JIEMEHTa MHOXKECTBY, 00BEIMHEHHIO U MIEPECEUCHUIO
MHOECTB;

*  3aJaBaTh MHOXECTBO C MOMOLIBIO MIEPEUUCIICHUS JIEMEHTOB, CJIOBECHOTO ONHUCAHMS;

*  ONEpUPOBATh MOHATHSMU: BHICKA3bIBAHUE, HUCTUHHOCTh U JIOKHOCTHh BBICKA3bIBAHMUSI,
OTPULIAHME BBICKA3bIBAaHUM, OMNEpPALMM HAJ BbICKA3bIBAHUSIMU: U, WIM, HE, YCIOBHBIE
BbICKA3bIBaHUS (MMILJIUKALIUN);

*  CTPOUTH BBICKA3bIBaHUs, OTPULIAHUS BbICKA3bIBAHUM.
B noBcenHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPEeIMETOB:

*  CTPOMUTH LUEMOYKH YMO3AKIIOUEHUI Ha OCHOBE MCHOJb30BaHUS IPaBUII JIOTUKH;

*  HCIOJIb30BaTh MHOXKECTBA, OINEpallUd C MHOXECTBaMM, UX rpaduueckoe
MPEACTABJICHHE JIJIsl OMMCAHUS PEAIbHBIX MPOLECCOB U SIBJICHUH.
Yucaa

*  OnepupoBarh MOHATUSIMH: MHOXXECTBO HATYPaJIbHBIX YMCEN, MHOXXECTBO IIEJbIX
YHCeJl, MHOXECTBO pAallMOHAJIbHBIX YHCEN, HPPAlMOHAJIbHOE YHCIO, KBaJApaTHBIM KOpPEHb,
MHOXECTBO JIEUCTBUTENIbHBIX UYUCEJ, T€OMETpHUecKass MHTEPIpETalnsl HAaTypalbHbIX, LEJBIX,
parMOHANTBHBIX, TEUCTBUTEIBHBIX YHCEIT;

*  [OHUMATh U OOBSACHATH CMBICI MMO3UIIMOHHOMN 3aMTUCH HATYPaJIbHOTO YHCIIA;

*  BBITNIOJHATH BBIYUCIICHUS, B TOM YHUCJIE C MCIOIB30BAaHUEM MPHUEMOB pallMOHATBHBIX
BBIYHCIICHUI;



*  BBIIOJHATH OKPYTJIEHUE PALIMOHAIBHBIX YUCEN C 33JaHHOW TOUHOCTHIO;

*  CpaBHHUBATh PallMOHAIBHBIE U UPPALIMOHATILHBIC YHCIIA;

*  TPEACTaBIATH PAlMOHAIBHOE YUCIIO B BUJE JECATUYHOM Ipodu

*  yHOPSAOYMBATH UMCIIA, 3aIIMCAHHBIE B BUJIE OOBIKHOBEHHOM U JIECATUYHOM JIpo0H;

* naxoauth HOJl u HOK uucen u ucnonb30BaTh UX MPHU PEIICHUU 3a/1a4.

B noBceiHeBHO KU3HM U NIPM U3YUYEHHHU APYTUX NMPeIMETOB:

*  IPUMEHATH IpaBWiIa NPUOJIMKEHHBIX BBIYUCICHUM NpPU PELIEHMM IPAKTHUYECKUX
3a]a4 U peleHuH 3a7a4 APYruX y4eOHBIX IPEIMETOB;

*  BBIIOJHATH CPaBHEHUE pE3YyJIbTAaTOB BBIYMCIECHUN IPU PELIEHUM IPAKTHUECKUX
3aJa4, B TOM 4YHCJIe TPUOIMKEHHBIX BBIUMCICHUIH;

*  COCTaBJIATH M OLICHUBATh YHMCJIOBBIE BHIPAXKEHUS IPU PELICHUM NPAKTUUECKUX 3a/1a4
U 3aJ1a4 U3 IPYTUX y4eOHBIX NMPEIMETOB;

* 3aluChiBaTb U  OKPYIJIATh  YWCJIOBBIE 3HAYEHUS  PEANBHBIX BEIMYUMH C
HCIOJIb30BAaHUEM PA3HBIX CHUCTEM U3MEPEHHUS.

ToxnecTBeHHBbIE IPe0OpPa30BAHUA

*  OnepupoBaTh NOHATHUSAMH CTENEHHU C HATypaJbHbIM MOKa3aTelieM, CTENIEHU C IIeJIbIM
OTpULIATENIbHBIM [10Ka3aTeJeM;

*  BBINOJHATH NPEeOOpa3OBaHUsl IIENIBIX BBIPAXKEHUI: JEHCTBUS C OJHOWICHAMU
(cmoxeHue, BBIYMTAHUE, YMHOXKEHUE), JACUCTBUSI C MHOIOWIEHAaMHU (CJIOKEHUE, BBIYUTAHUE,
YMHOXEHHE);

*  BBIIOJHATH PA3JIOKEHUE MHOTOYJICHOB HA MHOMUTEIM OJHMM U3 CIIOCOOOB:
BBIHECEHHE 33 CKOOKY, TPYNIHPOBKA, UCTIOJIb30BaHUE (POPMYI COKPALIEHHOTO YMHOXKCHHUS;

*  BBLICIATH KBaJpaT CyMMbI U Pa3HOCTU OJTHOUYJIEHOB;

*  packiaJbIBaTh HA MHOXKUTEJIH KBAJAPAaTHBI TPEXUJICH;

*  BBIIOJHATH MPEOOpPa3OBaHUsl BBIPAKEHUH, COAEpPXKAILUUX CTENEHU C LEIbIMU
OTPULIATENILHBIMHU  [IOKA3aTeNsIMU, TMEePEeXOJUTh OT 3alluCd B BHUAEC CTENEHU C IeNbIM
OTpHULATENIbHBIM I10KA3aTeJIEM K 3allUCU B BUJE Ipo0H;

*  BBINOJHATH NpeoOpazoBaHusi APOOHO-PALMOHANBHBIX BBIPAKEHUN: COKpAILICHUE
Ipo0eii, MpUBEICHNE AITreOpanvdecKux qpooeii kK 00IIeMy 3HaAMEHATEII0, CIIOKCHHE, YMHOKCHHE,
JeJieHre anredpandeckux apobeil, Bo3BeneHue anredpandeckoil Jpoou B HATYPaIbHYIO U LETYIO
OTPULIATENIbHYIO CTETIEHb;

*  BBINOJHATH IPE0OPA30BAHUS BBIPAKECHHI, COIEPKAIINX KBaJApaTHbIE KOPHU;

*  BBLICNATH KBaJApaT CyMMbI WJIM PAa3HOCTU JBYWIEHA B BBIPAKEHUSX, COAEPMHKAIIUX
KBaJpaTHbIE KOPHHU;

*  BBIIOJHATH IPE0OpPa30BaHUs BEIPAKEHUM, COIEPIKALIUX MOAYIb.

B noBcerHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:

*  BBINOJHATH NPeoOpa30BaHus U JEHUCTBUS C YMCIIAaMH, 3alIMCAHHBIMU B CTaHJApPTHOM
BU/IE;

*  BBIIOJHATH IPeoOpa3oBaHUs aNreOpanyecKux BBIPAKEHUN MPH pEUIeHUM 3aaa4y
JPYTuX y4eOHBIX MPEAMETOB.

YpaBHeHus! U HePaBEeHCTBA

*  OnepupoBaTh NOHATUSAMHU: YpPaBHEHHE, HEPABEHCTBO, KOPEHb YPABHEHMSI, PELICHHE
HEPAaBEHCTBA, PABHOCWJIbHbIE ypaBHEHUS, OOJAcTh ONpEJeNieHUs YpaBHEHHs (HEpaBEHCTBA,
CUCTEMBI YpaBHEHUI WJIN HEPABEHCTB);

*  pemiath JIMHEWHbIE YpaBHEHUS M YpaBHEHUS, CBOJUMBIE K JIMHEWHBIM C IOMOIIbIO
TOKJECTBEHHBIX MTPe0Opa30oBaHui;

* pemath KBaJpaTHbIE YpPaBHEHUS M YPaBHEHMs, CBOJAMMBIE K KBaJpaTHbIM C
MIOMOIIBIO TOX/IECTBEHHBIX MPe00pa30BaHMii;

*  pemarth APOOHO-JIIMHENHBIE YPAaBHEHUS;

f(x):a

* pemare INPOCTEHIIME  UPpPAlHOHAIBHBIE  YpPaBHEHHMsS  BHJA - ,

V() =g (x).




*  pemaTh ypaBHEHUS BHJA x"=a ;

*  pemath ypaBHEHHS CIIOCOOOM PA3JIOKEHHS HA MHOXKUTENIN U 3aMEHBI IIEPEMEHHOM;

*  HUCHOJB30BaTh METOJ HMHTEPBAJIOB JUISl PELICHUS LENbIX U JIPOOHO-PALlMOHAIBHBIX
HEPaBEHCTB;

*  pelarh JIMHEWHBIC YPABHEHHS U HEPABEHCTBA C TapaMeTpaMy;

*  pelaTh HECJIOKHbIE KBAJIPATHBIE YPABHEHHUS C IIAPAMETPOM;

*  peIlaTh HECJIOKHBIE CUCTEMBI JIMHEHHBIX YPABHEHUN ¢ TapaMeTPaMH;

*  pelaTh HECJIOKHbBIC YPABHEHUS B LIEJBIX YHCIIAX.

B noBceHeBHOM KU3HHM M NIPH U3YYCHHHU APYTHX NPEIMETOB:

*  COCTaBJIATh U pEIIaTh JUHEWHBIE M KBAJpaTHbIE YpaBHEHUS, YpPaBHEHHS, K HUM
CBOJAILMECS, CHCTEMbl JIMHEHHBIX YpPAaBHEHUMH, HEPAaBEHCTB IIPU PELICHUM 3a7ad JPYTHX
y4€OHBIX IIPEIMETOB;

*  BBINOJIHATH OLEHKY IPaBONON00Us PpEe3ysIbTaTOB, IMOIYYaeMbIX IPH pEIECHUH
JUHEHUHBIX M KBAJpPATHBIX YPAaBHCHUM M CHUCTEM JIMHEHUHBIX YpPAaBHEHUN WM HEPABEHCTB IPH
pELICHUH 3aJiay IPYTUX y4eOHbIX [IPEIMETOB,;

*  BbIOMpaTh COOTBETCTBYIOIIME YPABHEHMs, HEPABEHCTBA WJIM HX CUCTEMBI IS
COCTaBJICHUS MaTEMAaTUYECKOW MOJIEIH 3aJaHHON peabHON CUTYallMy WK IPUKIIAIHON 3a/1a4H;

*  yMETb MHTEPIPETUPOBATH NOJYyUYEHHBIN NPU PELICHUN YPABHEHUSI, HEPABEHCTBA WUJIU
CUCTEMBI Pe3yJIbTaT B KOHTEKCTE 3aJaHHOW PEAJIbHOM CUTYaLlMX WM NIPUKIAIHOM 3a1a4u.
DOyHKIUHA

* OnepupoBaTb MNOHATUAMHU: (YHKIMOHAJIbHAs 3aBUCUMOCTb, (yHKIMS, Trpaduk
¢dynkumu, cnocoObl 3ananust (GYHKIMH, apTYMEHT W 3Ha4eHHuEe (PYHKIUHU, 00IacTh ONpeIeIeHuUs
U MHOXECTBO 3HAYEHMH (QYHKUUHM, HYIH (QYHKLIUH, IPOMEKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTH (DYHKIIMH, YETHOCTH/HEUETHOCTD (DYHKIIUH;

*  CTpPOUTH rpaduku JMHEWHON, KBaJIpaTUYHOU GbyHKUUH, oOpatHoii

y=a+ s 3
IPONOPLUHOHATBHOCTH, (DYHKIUH BUAA: x+b Y=ENX y= \/;, v = :
* Ha IpuUMepe KBAApaTUYHOM (YHKIUHU, HCIONIB30BAaTh IpeoOpa3oBaHHs TIpaduka

¢yskun y=f(x) nns nocrpoenus rpadpukoB GyHKIUN y=af (ketb)+c ;

*  COCTaBJIATh YPAaBHEHMs MPSMOI MO 3a/JlaHHBIM YCJIOBUSAM: NPOXOJAIIEH uepe3 IBe
TOYKM C 3aJaHHBIMU KOOPJMHATaMH, INPOXOJALIEH uepe3 NaHHYI TOYKY M IapaJlIeIbHON
JTAHHOM NPSIMOW;

*  ucchenoBaTh QYyHKIMIO 10 €€ TpaduKy;

* HaxoIuTh MHOXECTBO 3HAUEHUH, HYIH, TNPOMEKYTKH 3HAKOINOCTOSHCTBA,
MOHOTOHHOCTH KBaJIpaTUYHOM (pyHKINH;

*  OomepupoBaTh MOHATUSMHU: IIOCIEN0BATENbHOCTh, apuMeTHdecKkas Mporpeccus,
reoMeTpHUUECcKas IPOrpeccus;

*  pemiarth 33Ja4M Ha apU(PMETUUYECKYIO U TE€OMETPUUECKYIO ITPOrPECCHUIO.
B noBceHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX NPEJIMETOB:

*  WUIIOCTPUPOBATH C IIOMOIIBIO rpadyKa peasbHYI0 3aBUCUMOCTb WJIU MPOLIECC M0 UX
XapaKTepUCTUKAM;

*  HCIIOJIb30BATh CBOMCTBA M rpaUk KBaApaTUYHOM (YHKIMH MPHU PELICHUU 3a]ad U3
JPYruX y4eOHBIX MPEAMETOB.
TekcToBbIE 321241

*  PewaTs npocTeie U CIOKHBIE 3a/1a4M Pa3HbIX TUIIOB, & TAKXKE 3a/1a4dl MOBBIIICHHON
TPYJIHOCTH;

*  HCIOJIb30BAaTh pa3Hble KPAaTKHE 3alMCH KaK MOJEIN TEKCTOB CIIOKHBIX 3a1ad Ul
MOCTPOEHHUS MOMCKOBOW CXEMBI M PEIIeHNUs 3a/]1a4;

*  pasnuyarh MOJAENb TEKCTa U MOJEIb PEIIEHUS 3aladl, KOHCTPYHPOBATh K OJHOMI
MO/JIEJIH PEIICHUs HECIOXKHON 3a/1auM pa3Hble MOJIETH TEKCTa 3a/1a4H;




*  3HATh M MPUMEHATH 00a crioco0a MOMCKa perieHus 3a1a4 (0T TpeOOBaHUS K YCIOBUIO
U OT YCJIOBHS K TPEOOBAHUIO);

*  MOJEIUPOBATH PACCYKICHUS NIPU MTOUCKE PEIICHUS 3a]1a4 ¢ TOMOIIIBIO Tpad)-CXEMBI;

*  BBIACIATH ATAIbl PEUICHUS 33/1a4U U COACpPKAHUE KaXK0T0 dTarna;

* yMeTh BBIOMpATh ONTUMAIBHBIA METOJl PEIICHUs 3aJa4yd U OCO3HAaBATh BBIOOP
METOJla, paccMaTpUBaTh pAa3IMYHbIE METOJbl, HAXOIUTh pa3HbIC pEUIeHMs 3aJaud, €CIu
BO3MOKHO;

*  aHaJIM3UPOBATH 3aTPYAHEHHUs NIPU PELICHUU 3a]1aY;

*  BBINOJHATH Pa3IMUHbIE MPEoOpPa3OBaHMS MPEAJIOKEHHOM 3aaul, KOHCTPYHPOBAThH
HOBBIE 33J]a41 U3 JaHHOU, B TOM YHCJIEe OOpaTHBIE;

*  HHTEPHPETHUPOBATH BBIYHCIUTEIBHBIE pPE3yJdbTaThl B  3aJade, HCCIEI0BATh
MOJIy4YEHHOE pellIeHUE 3aauu;

*  aHaJIM3UPOBATH BCEBO3MOXKHBIE CHTYAI[MH B3aUMHOTO PACIIOJIOKEHUS JBYX 00BEKTOB
U U3MEHEHHE UX XapaKTePUCTHUK MPH COBMECTHOM JBHXKEHUHU (CKOPOCTb, BPEMs, PACCTOSIHHE)
IpHU PEIICHUH 33/1ad Ha JIBIKEHUE JIBYX OOBEKTOB KAaK B OJHOM, TaK M B IPOTHUBOMOJIOKHBIX
HAIPaBIICHUSX;

*  HCCJIEIOBATh BCEBO3MOXKHBIC CHUTYAIIMU MPU PEIICHUH 3a7a4 Ha JABUKEHUE TI0 PEKE,
paccMaTpuBaTh pa3HbIE CUCTEMbI OTCUETA;

*  pemaTh pa3HOOOpa3HBIC 3a/1aYU «HA YACTH,

*  pemarth U 0OOCHOBBIBATH CBOE PEILICHUE 3a]a4 (BBIACTSATH MATEMATHUECKYIO OCHOBY)
Ha HaXO’KJICHUE YaCTH YMCIIA U YHCIIA 110 €T0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA JApOOH;

*  0CO3HaBaThb M OOBACHATH MIACHTUYHOCTH 3a[a4 Pa3HbIX THUIIOB, CBSA3BIBAIOIIUX TPHU
BeIMYMHBI (Ha paboTy, Ha TMOKYIKH, HA JIBI)KCHUE).BBIACIATh 3TH BEIMYMHBI U OTHOIICHUS
MEXIy HUMH, NPUMEHATh WX NpPU PEIICHUU 3a/lad, KOHCTPYHPOBATh COOCTBEHHBIC 3a]ad
YKa3aHHBIX TUIIOB;

*  BIAJETh OCHOBHBIMU METOJAMH PEIICHUS 3a/1a4 Ha CMECH, CIIJIaBbl, KOHIICHTPAIUY;

*  pemaTh 33Ja4d Ha MPOLEHTHI, B TOM YHCIIE, CJIOKHBIE MPOILIEHTHl ¢ 0OOCHOBAHUEM,
UCIIOJIB3YS pa3Hble CIIOCOOBI;

*  pemaTh JIOTMYECKHUE 3a/1a4u Pa3HBIMU CIIOCO0aMU, B TOM YHCIIE, C IByMsI OJIOKaMH U
C TpeMsi OJIOKaMU JTaHHBIX C TOMOIIbIO TaOJIHII,

* pemarh 3aJadyd 10 KOMOWHATOPUKE M TEOPUU BEPOSTHOCTEM HAa OCHOBE
MCIOJIb30BaHUs U3YUEHHBIX METOJIOB 1 0OOCHOBBIBATH PEIICHHUE;

*  pemaTh HECJOXKHBIE 33aJ]a4l TI0 MATEMATHUYE€CKOU CTAaTUCTHUKE;

*  OBJAJeTh OCHOBHBIMH METOJAaMHU PEHICHHS CIOXKETHBIX 3a1ad: apu(pMeTHuyecKui,
anreOpanveckuii, mepedop BapuaHTOB, TEOMETPUICCKU, TpadUICCKUI, TPUMEHSTh UX B HOBBIX
M0 CPABHEHUIO C U3yYECHHBIMU CUTYaIUSX.

B noBceHeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:

*  BBACIATH MPU pEHICHHH 3a7a4 XapaKTepPHCTUKH paccMaTphBaeMoOWd B 3ajaaye
CUTYalli{, OTIMYHBIC OT peajlbHBIX (T€, OT KOTOPBHIX aOCTPArupoBaINCh), KOHCTPYHPOBATH
HOBBIE CHUTYyallMd C Y4ETOM DJTHUX XapaKTEePUCTUK, B YAaCTHOCTU, MPH pEIICHUH 3a/Jad Ha
KOHIICHTPAIIUH, YIUTHIBATh TUIOTHOCTH BEIIECTBA;

*  pemarth U KOHCTPYHUPOBATH 3a7]a4l Ha OCHOBE PaCCMOTPEHUS PeallbHBIX CUTYAallHid, B
KOTOPBIX HE TPEOYETCSI TOYHBIN BBIYUCITUTEIHHBIA Pe3yiIbTarT;

e pemiaTth 33Ja4M Ha JABMKCHUE IO PEKe, paccMaTpuBasi pa3HbIe CUCTEMBI OTCUETA.
CTaTHCTHKA H TeOpHs BEPOSITHOCTEMH

*  OmnepupoBaTh MOHATUSAMH: CTOJIOYATHIE M KPYTrOBBIE AHArPaMMBbl, TAOIHIIBI TaHHBIX,
cpenHee apupMeTHUYECKOe, MeIuaHa, HanOoIbIllee M HaUMEHbIIIEe 3HaYeHUs BHIOOPKH, pa3zMax
BBIOOPKH, TUCTIEPCUS U CTAHIAPTHOE OTKIOHEHHE, ClIydaliHas N3MEHYHUBOCTb;

*  U3BJIEKaTh MH(GOPMAIINIO, IPEICTABICHHYIO B Ta0IUIIAX, HA IMarpaMMax, rpadukax;

*  COCTaBIIATH TAOIUIIbI, CTPOUTH AUATPaMMBbI U Tpa)UKH HA OCHOBE JaHHBIX;

*  OICpHUPOBATh TOHATHUAMHU: (AKTOpPHAT 4YHCIIA, TIEPECTAHOBKH W COYCTAHUS,
TpeyroiabpHuK [lackans;




*  MPUMEHSTH MPABUJIO IPOU3BEICHUS IPU PEIICHUU KOMOWHATOPHBIX 3a71a4;

*  ONEpUPOBATh TOHATHSAMH: CIYYalHBIA OMBIT, CIIy4alHBIM BBHIOOpP, HCIBITAHHE,
JJIEMEHTApPHOE CIy4ailHOe coObITHe (MCXOJ), KIACCHYECKOE OIpeJesieHHe BEpPOATHOCTH
CIIy4aifHOTO COOBITHS, OTIEpAIIH HAJl CIIy4alHBIMHU COOBITUSIMU;

*  TIPEeACTaBIATH HH(POPMAIMIO C TIOMOIIBIO KPYroB Diinepa;

*  pemiarth 3a/1a4M Ha BBIUMCIICHUE BEPOSITHOCTHU C MOJACYETOM KOJIMYECTBA BAPUAHTOB C
MOMOIIBI0 KOMOMHATOPUKH.

B noBceiHeBHO KU3HM U NIPU U3YYEHHHU APYTUX NMPeIMeTOB:

*  U3BJEKaTh, UHTEPIPETUPOBATH U MIPEOOPA30BHIBATH HHPOPMAIIUIO, IPEICTABICHHYIO
B TabJauIax, Ha JMarpammax, rpadukax, OTpaskarolyl0 CBOWCTBA M XapaKTEPUCTUKU PeaTbHBIX
OPOILIECCOB U SBJICHUMN;

*  ONpeneNsITh CTATUCTUYECKUE XapaKTEPUCTHKHU BHIOOPOK MO Ta0iMIlaM, Juarpammam,
rpadukam, BBITIOIHITH CPAaBHEHHE B 3aBUCUMOCTH OT LIEJIH PELICHUS 3a]1auu;

*  OLICHUBATh BEPOSTHOCTh peajbHbIX COOBITUH U SIBICHUU.

OTHomeHust

* OmepupoBaTh TNOHATHUAMHU: PABEHCTBO (UTyp, paBHbIE (QUTYpPbI, PaBEHCTBO
TPEYrOJIbHUKOB, NapajuIeIbHOCTh MPSMBIX, NEPHEHAUKYISIPHOCTh IMPSMBIX, YIJIBI MEXIY
OpsIMBIMHU, TEPIEHANKYISAp, HAKIOHHAs, MPOEKIus, mnogodue ¢uryp, momodHbie GUTYpHI,
0J00HBIE TPEYTOIbHUKH;

* mnpuMeHsATh Teopemy Daneca M TeopeMy O MPOMOPIUOHATNBHBIX OTpe3Kax IpHU
peLIeHNH 3a/1a4;

*  XapaKTepu3OBaTh B3aUMHOE PACIIOJIOKEHHE TPSAMOH U  OKPYKHOCTH, JABYX
OKPY’KHOCTEH.

* B noBceaHeBHOIi :KM3HU U NMPU U3YyYEeHUH JPYTUX NPeAMETOB:

*  HCIIOJIb30BAaTh OTHOLIEHMS JUIsl pEIICHUs 3a/1a4, BOSHUKAIOIIMX B PEaIbHON )KU3HU.
HcTopust MaTeMaTnuKH

«  XapakTepu3oBaTh BKJaJ BbIJAIOIIMXCA MaTEMaTHUKOB B pa3BUTUE MAaTEMAaTUKU U
MHBIX HAYYHBIX 00JIacTel;

*  [IOHUMAaTbh POJIb MATEMATUKH B pa3BuTuu Poccuu.

MeToabl MAaTEMATHKH

* Hcnonb3ys u3ydyeHHblE METOJbl, IPOBOJUTH JOKA3aTEIbCTBO, BBIMOIHATH
OIIPOBEPIKEHUE;

*  BbBIOMpaATh M3yYEHHBIE METOABl U MX KOMOWHAIMM JJIsi PEHICHUS MaTeMaTUYECKHX
3a/1a4;

*  HCIIOJIb30BAaTh MaT€MaTUYEeCKHUE 3HAHMUA JJIs ONHMCAHMsSI 3aKOHOMEPHOCTEH B
OKpYXKarollen JeMCTBUTEIbHOCTH U IPOU3BEIEHUSAX UCKYCCTBA;

*  TIPUMEHSTH pocTeuime MIPOrpaMMHBbIE CpeacTBa u AEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPH PELIEHUU MAaTEMaTUYECKUX 3a/1ay.

PA3JIEJI Il. COAEPX KAHUE YYEBHOI'O IIPEJIMETA «AJITEBPA» 7-9 KJIACCBI
Yucaa
e PanuoHajabHbIe YHCTIA
e MHOXecTBO palMoHaIbHBIX uKcesl. CpaBHEHHE pallMOHAIbHBIX yKceln. JleiicTBus ¢
paroHaIbHBIMU uncnaamu. [IpencraBienne paroHaIbHOTO YUCa AECATUYHON JPOObIO.
e HppannoHaiabHble Yucia
e [longaTue uppanmoHanbHOro uncia. PacnozHaBanue uppalMoOHaIbHBIX yncell. [Ipumepsl

J0Ka3aTeNnbCTB B anredpe. MppanuonanbHOCTh qncnax/?. [IpumeHeHue B reOMETpHH.
CpaBHeHuE UppalMOHAIBHBIX YUCENl. MHOXKECTBO JEHCTBUTENBHBIX YHCET.
o ToxaecTBeHHbIe NpeoOpa3oBaHus
e YnciaoBbie 1 0yKBeHHBbIC BIPaKEHHUS
e BripaxxeHue ¢ nepeMeHHON. 3HaueHue BelpakeHus. [loncraHoBKa BbIpaXKeHUI BMECTO
NIEPEMEHHBIX.



Henble BoIpaeHUs
CreneHb ¢ HATYpaJIbHBIM MTOKa3aTeneM u e€ cBoiicTBa. [IpeoOpa3oBaHus BEIpAKECHHM,
COJIepXKAIIMX CTEIEHU C HaTypaJbHbBIM IIOKA3aTEIEM.
OpnHowieH, MHOrouwieH. JleficTBUs ¢ OTHOUJIEHAMU U MHOTOYJIEHAMHU (CII0’KEHUE,
BbIUHMTaHUE, YMHOKEHUE). POPMYJIbl COKPAILIEHHOTO YMHOKEHUS: Pa3HOCTh KBaJIpaToB,
KBaJpaT CyMMBbI U pa3HOCTU. Pa3iioxkeHne MHOTOWwIeHa Ha MHOXKHUTENIN: BBIHECECHHE
00I1er0 MHOXKHTEIS 32 CKOOKH, TPYNIIUPOBKA, TPUMEHEHHE (POPMYIT COKPALIEHHOTO
yMHOXeHMs. KBaipaTHBIN TPEXWIEH, Pa3aoKeHUE KBAAPATHOIO TPEXUJICHA Ha
MHOKHUTEIH.
JpoOHO-panMoHaJIbHbIE BHIPAKEHUSA
Crernens ¢ 1ensiM nokasaresnem. [IpeodpasoBanne qpoOHO-TMHEHHBIX BHIPAKEHUI:
CIIOKEHHEe, YMHOXKEHHE, JefieHue. Anredpanueckas qpoob. JlonmycTrumble 3HaYCHUS
NEPEMEHHBIX B IPOOHO-PAIIMOHANBHBIX BhIpaKeHHAX. COKpaleHne anredpandeckix
npobeii. [puBenenue anredpandeckux apodeii k oomemMy 3HameHaTeno. JleicTBus ¢
anreOpandecKuMHU APOOSMH: CIOKEHNE, BBIYUTAaHHE, YMHOXKEHHE, JICJICHNE, BO3BEICHHE
B CTEIICHb.
[TpeoOpa3zoBaHue BbIpaXEHUM, COAEPIKALIUX 3HAK MOTYJIS.
KBaapaTHubie kopuun
ApudmeTrnueckuii KBapaTHbIA KopeHb. [IpeobpazoBanue BeIpaXeHUA, COIEPKAIIIX
KBaJpaTHbIE KOPHU: YMHOXKEHUE, ACJICHUE, BBIHECEHUE MHOXKUTEINS U3-110]] 3HAKa KOPHS,
BHECEHHME MHOKUTENSA 1101 3HAK KOPHSI.

O YpaBHEHHH U HEPABEHCTBA
PaBencrBa
Uucnosoe paBeHcTBO. CBONCTBA YUCIOBBIX PAaBEHCTB. PaBEHCTBO ¢ EpPEMEHHOI.
YpaBHeHus
IlonsiTe ypaBHEHUS U KOpHS ypaBHEHHUs. [IpencraBienue o paBHOCUIBHOCTH
ypaBHeHu. O0nacTh onpeesieHus ypaBHeHUs (00JacTh JOMYCTUMBIX 3HAUCHHU I
MIePEMEHHOM ).
JIuneiiHOe ypaBHEHHE M €ro KOPHH
Pemenne nuHelHbIX ypaBHeHUH. JIuHeliHOe ypaBHeHUE ¢ napameTpoM. KonnuectBo
KOpHEW JINHENHOTO YpaBHEHUs. PellieHne TMHENHBIX YPaBHEHUM C TapaMeTpPOM.
KBanparHoe ypaBHeHHe M €ro KOPHH
KBaapartueie ypaBHenus. Henomubie kBaipaTHbIe ypaBHEHUA. JJTUCKPUMUHAHT
KBaJPaTHOTO ypaBHeHUsA. PopMyiia KOpHEH KBaApaTHOro ypaBHeHus. Teopema Buera.
Teopema, obpaTHas Teopeme Buera. Pernenne kBaipaTHBIX YpaBHEHUMN: HCIOI30BaHUE
(bopMyIIbl ISl HAXOXKJIEHUS KOpPHEH, rpaduecKuii METOJT pEeLIeHHs, pa3IoKeHUe Ha
MHOXHTENH, T0J00p KOpHEH ¢ ucnonb3oBaHueM TeopeMbl Buera. KoanuecTBo kopHeit
KBaJ[paTHOT'O YPaBHEHUS B 3aBUCUMOCTH OT €ro IMCKpUMHUHAHTa. bukBagpaTHbie
ypaBHEHUs. Y paBHEHU, CBOAUMBIE K JIMHEHHBIM U KBaApaTHbIM. KBajpaTHbie
YPaBHEHUS C TAPAMETPOM.
JIpoOHO-panMOHAIbHbIC YPABHECHUS
Pemenue npocreimx ApoOHO-IHHEHHBIX ypaBHEHUH. Pemienre ApoOHO-palimoHanbHbIX
YpaBHEHUM.
MeTo/b1 penieHust ypaBHEHUN: METO/Ibl PaBHOCUJIBHBIX Mpeo0pa3zoBaHMii, METO] 3aMEHBI
nepeMeHHo, rpaduueckuiit Mmetos. Vcnonbp3oBaHue CBONCTB QYHKIIUI MPH pelIeHUH

YpaBHEHUM.
JEx=a Jf x-Jgx

YpaBHeHUs BHIA yd —d.YpaBHEHUSI B [IENIBIX YHCIIAX.
Cucrembl ypaBHeHU

[Tpocreiimume nppannoHaIbHbIE YpaBHEHHS BUA



VYpaBHeHMe ¢ AByMs IepeMEHHbIMU. JIMHEITHOE ypaBHEHUE C IBYMSI IEPEMEHHBIMU.
[Tpsamas kak rpaduueckas HHTEpIpeTalus JUHEHHOrO YpaBHEHMSI C IBYMs
IIEPEMEHHBIMH.
[TonsiTue cucremsl ypaBHeHUM. PelieHue cuctemMbl ypaBHEHUMN.
MeTobl peleHust CUCTEM JIMHEHHBIX YPaBHEHUH C IByMsl IEpEMEHHBIMU: rpadudecKuii
METOJ, METO/ CII0KEHUS, METO/] IIOACTAaHOBKH.
CucTtembl TUHEHHBIX YPaBHEHUHN C TapaMETPOM.
HepasencrBa
Uucnossle HepaBeHcTBAa. CBOMCTBA YHCIIOBBIX HEpaBeHCTB. [IpoBepka crnpaBeasinBoCcTH
HEPABEHCTB IIPH 33/1aHHBIX 3HAYEHUSX [IEPEMEHHBIX.
HepageHnctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHcTBa. O0NACTh ONpeIesIeHUs
HepaBeHCTBA (00J1aCTh IOMYCTUMBIX 3HAYCHUH MTEPEMEHHOM ).
Penienue nMHEMHBIX HEPABEHCTB.
KBagpaTHOe HEpaBEeHCTBO U ero pemieHus. Pelenne KkBaapaTHbIX HEPAaBEHCTB:
UCIIOJIb30BaHUE CBOMCTB U rpaduka KBaJIpaTUYHON QyHKIIMH, METO/ UHTEPBAJIOB.
3anuch pelieHus: KBaJlpaTHOrO HEPABEHCTBA.
Pemienue nenbix U 1poOHO-palIMOHAIBHBIX HEPABEHCTB METO/10M UHTEPBAJIOB.
CucreMbl HEpaABEHCTB
CucTteMbl HEpaBEHCTB C O/IHOM NepeMeHHO. Pelienue cucteM HEpaBEeHCTB ¢ OJTHON
HEpEeMEHHOI: TMHEHHBIX, KBaJIpaTHBIX. M300pakeHue peleHnsl CUCTEMbl HEPaBEHCTB Ha
YHUCJIOBOM MPSAMOM. 3anuch pelieHus: CUCTEMbl HEPABEHCTB.

o MYyHKUHUH
IHousitne pyHKkuMu
JlekapToBbI KOOPJMHATHI Ha MJIOCKOCTH. DOpMUpPOBaHHE TPEACTABICHUN O
METaIpeIMETHOM MOHIATUU «KOOpAUHATB». CriocoObl 3a1aHust (PyHKIIHIMA:
AHATUTHYECKUH, Tpaduueckuii, Tabmuaneiid. ['paduk dyaxmum. [pumepsr GyHkmid,
HOJIy4aeMBbIX B IIPOLIECCE UCCIICAOBAHUS Pa3IMYHbIX PEAIbHBIX MTPOLIECCOB U PELLICHUS
3agad. 3HaueHue GpyHkuu B Touke. CBolicTBa PyHKIUI: 00JaCTh ONpeeneHus,
MHOX€ECTBO 3HAUCHHH, HYJIU, IPOMEXKYTKU 3HAKOIIOCTOSHCTBA, YETHOCTH/HEUETHOCTD,
POMEXKYTKH BO3pAcTaHUsI U yObIBaHUs, HAUOOJIbIIIEE U HAUMEHbIIIee 3HAYSHMSL.
HccnenoBanue GpyHKIMM 10 €€ rpaduky.
[IpencraBienue 06 acCUMITOTAX.
HenpepeiBHocTh (yHkuu. Kycouno 3aganHuble QyHKIHH.
JIuneiinas GpyHKuus
CaoiicTBa U rpapuK TMHEHHON QYHKIMU. YTI0BON KOAPGUIUEHT NPSMOM.
Pacnionoxxenue rpaduka nuHeHON (YHKIIUN B 3aBUCUMOCTH OT €€ YIJIOBOTO
ko3 duurenta u ceoboaHoro wiena. Haxoxnenue kodQpuIMEeHTOB TMHEHHON (QYHKIUU
IO 3a/IaHHBIM YCJIOBUSIM: TPOXOXKIAEHHUE MPSIMON Yepe3 JBE TOUKH C 3a/1aHHBIMU
KOOpJAMHATAMHU, IPOXO0XKIEHUE IPSIMOM Yepe3 JaHHYIO TOUKY U NapajUIeIbHOM TaHHOU
IPSIMO.
KBagparnunas pyHKums
CgoiicTBa u rpaduk kBagpatnyHoil pynkuu (mapadoina). [Toctpoenue rpaduka
KBaJpaTUuHON QyHKIMU 1o ToukaMm. Haxoxaenue Hynei KkBaagpatnyHon QyHKIUY,
MHO’K€CTBA 3HAYEHHUH, IPOMEKYTKOB 3HAKOIIOCTOSHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.
OopaTHasi NPONOPUHMOHAJIBLHOCTH

k
CaoticTBa (yHKITUH yzy( y== ['urrepbomna.

I'paduxu pynkumii. [Ipeodpazosanue rpapuka Gynkunn Y _— f(X) JUTSl IOCTPOEHUS
rpadukoB QpyHKIMI BUIA y:’dﬂ: |<X_|_b +C.



['paduxu QyHKIIHIA y:a+L , y=‘/)_(, y=§/)_(, y_|X.
X4 b

IHocenoBaTe IbHOCTH M IPOrPECCHH
YuciioBas nociaen0BaTeabHOCTh. [IpuMepsl YMCIIOBBIX OCIEA0BATEIBHOCTEN.
beckoneunble nociaenoBaTeNbHOCTH. AprudMeTHiecKas mporpeccus u e€ CBONCTBa.
['eomerpuueckast nporpeccus. @opmyiia o0IIero 4jieHa u CyMMbI N IEPBIX YWICHOB
apuMeTHUYECcKOil U reoMeTprUecKoil mporpeccuii . Cxonasiascs reoMmeTpudeckas
IIPOrPECCHsL.

o PelmeHHe TEKCTOBBLIX 3aaa4
3agauu Ha Bce apupMeTHYECKHUE AeliCTBUS
Pemenne TekcToBBIX 3a/1a4 apupMeTHUECKIM criocobom. Vcrnonp3oBanue TadiuI, cxeMm,
4epTeKEH, APYTUX CPEACTB MPEACTABIEHUS JaHHBIX IPU PEILIEHUU 3aa4u.
3aiauyu HA IBUKeHHE, Pad0Ty M MOKYIKH
AHanu3 BO3MOXKHBIX CUTYallui B3aUMHOT'O PacIoyIOKEeHUs 00BEKTOB IPU UX JBUKECHUH,
COOTHOLIEHUSI 00BEMOB BBITIOIHSAEMBIX Pa0OT MPU COBMECTHOU paboTe.
3agauu Ha YaCTH, 101, IPOLEHTHI
Pemenue 3aay Ha HaXOXJAEHUE YaCTHU YUCIIA U YUCIIa 10 ero yacTu. Pemenue 3aiay Ha
MPOLIEHTHI U A0JU. [[puMeHenne nponopumii npu peieHuy 3aaau.
Jlornueckue 3agauu
Pemenne nmornveckux 3amad. Pemenne 1oruueckux 3amad ¢ MoMOIIbo rpadoB, TaOIHII.
OcHoBHBIE MeTO/bI PellleHHs TEeKCTOBBIX 3a4a4: apu(pMETHUECKU, anredpandeckuii,
nepebop BapuaHToB. [lepBUYHBIE IPEICTABICHUS O IPYTUX METO/1aX PELIeHUs 3a/1a4
(reomeTpuydeckue U rpadUIECKUE METOIBI).
CraTHCTHKA H TeopHs BepPOSITHOCTEMH
Crarucruka
TabnuuHoe u rpaduyueckoe MpeCcTaBleHNe JaHHbIX, CTOJI0UAThIe U KPYTOBbIE
Iuarpammbl, rpaduky, IpUMEHEHHE AUarpaMM U rpaduKoB Ui OMHCAHUS 3aBUCUMOCTEM
peabHBIX BEJIMYMH, U3BJICUeHUE HH(OPMAIMH U3 TaOJIHNII, TMarpaMM U rpa(ukos.
OnucarenbHble CTATUCTHYECKHE TTOKA3aTENN YUCIOBBIX HAOOPOB: cpeiHee
apudmeTnyeckoe, MeraHa, HauboJsbllee U HauMeHblllee 3HaueHNs. Mepbl paccenBaHUs:
pa3Max, JUCHEPCHS U CTAaHIapTHOE OTKJIOHEHUE.
CrnyuaiiHas ©3MEHYMBOCTh. I3MeHuMBOCTh IpU M3MepeHusX. Pemaromue npasuia.
3aKOHOMEPHOCTH B U3MEHUYMBBIX BEIMYMHAX.
Cayuaiinbie cOObITHS
CrnyuaiiHbie OTIBITHI (IKCIIEPUMEHTHI ), JIEMEHTapHbIE Cly4YailHble COOBITUS (MCXOBI).
BepositHOCTH 31eMeHTapHBIX cOOBITHI. COOBITHS B CITy4alfHBIX SKCIIEPUMEHTAX U
0JIarONPUATCTBYIOIINE 3JIEMEHTAPHBIE COOBITHS. BEpOSTHOCTH ClTydallHBIX COOBITHIA.
OMnBITH ¢ pAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUAMHU. Knaccuueckue
BEPOSATHOCTHBIE OIBITHI C UCIIOJIb30BAHUEM MOHET, KyOukoB. [IpencraBienue coObITHII ¢
HOMOIIBIO Auarpamm Ditnepa. [IpoTuBononoxHbIe COOBITHS, 00BEAUHEHHE U
nepecedenne coosrTrii. [IpaBuiio crnoxenus: BepositHoctei. CirydaitHbIN BBIOOD.
[TpencraBienue sxcriepuMenTa B Buje aepeBa .HezaBucumble coObITHS. Y MHOXKEHUE
BEPOATHOCTEN He3aBUCUMBIX coObITHI. [loceoBarenbHble HE3aBUCUMBIE UCIIBITAHMUS.
[IpencraBieHne 0 HE3aBUCHUMBIX COOBITUSX B )KU3HU.
JJIeMeHThI KOMOMHATOPHUKH
[TpaBmiio yMHOEHUS, IEpecTaHOBKH, pakTopuai yucia. CoueTaHus: ¥ 4nUCiIo
couetanuil. @opmyna uncina coueranuid. Tpeyronbuuk [lackans. OnbITH ¢ 6OIBIIUM
YHCIOM PaBHOBO3MOKHBIX 3JIEMEHTapHBIX COOBITUN. Brrunciaenne BeposTHOCTEN B
OMbITax ¢ IpUMEHEeHneM KOMOUHATOpHBIX hopmyil. Mcnbitanus bepaymnu. Yenex u
Heyaaya. BeposTHocTH coObITHIA B cepuy ncnbiTaHuii bepHymim.
CayuaiiHble BeJTHYUHbI



e 3HAKOMCTBO CO CIy4YallHbIMU BETUYMHAMU HA IPUMEPaX KOHEUHBIX JUCKPETHBIX
CIIy4alHBIX BeIMYMH. Pacnipenenenne BeposiTHOCTE. MaTeMaThuuecKoe OKuaaHue.
CpolicTBa MaTeMaTHYeCKOro oxuaanus. [lorstue o 3akoHe Oonbmmx yrcen. M3mepenue
BeposATHOCTel. [IprMeHeHne 3akoHa O0IbIINX YHCEN B COLIMOJIOTHH, CTPAaXOBaHUH, B
3/IpaBOOXPaHEHHUH, 00ECIIEYeHNN 0E30IIaCHOCTH HACEICHHUS B UPE3BBIYAMHBIX CHUTYALIUAX.
HUcTopusi MaTeMaTHKHU
BO3HUKHOBEHHE MATEMATUKN KaK HAyKH, 3Tanbl €€ pa3BUTHs. OCHOBHBIE pa3/ieibl
MaTeMaTuKH. Beiaromyecss MaTeMaTUKK U UX BKJIJ B Pa3BUTHE HAYKH.

e beCcKOHEUYHOCTh MHOXKECTBA MPOCTHIX Yuces. Yncia u IMHbI OTPE3KOB. PalroHanbHbie
yucia. [lorpe6HocTh B uppanuonanbHbix yncnax. lkona [Tudaropa

e 3apoxieHue anreOpsl B Hepax apupMeTuku. A-Xope3mu. Poxkienne OyKBeHHOM
cumBoguku. [1.depma, ®. Buer, P. [lekapt. MicTopust Bonpoca o HaxoxxaeHuu Gpopmyi
KOpHEH anredpandecKux ypaBHEHH cTeneHer, Oonpimx yeThipéx. H. Tapranbs, [Ix.
Kapnano, H.X. A6ens, D.I"anya.

e [losBneHne MeToaa KOOPAUHAT, MO3BOJISIOMIETO IEPEBOIUTH TEOMETPUIECKHUE OOBEKTHI
Ha s3bIK anreOpsl. [losBnenue rpadpukoB pynkuuit. P. lekapr, I1. @epma. [Ipumepst
Pa3IMYHBIX CUCTEM KOOPJIMUHAT.

e 3anaya Jleonapao [Muzanckoro (PuboHauymn) o kponukax, unciaa Gudbonayun. 3agada o
maxmMaTHou Jocke. CX0AUMOCTh F€OMETPUUYECKON TPOTPECCUU.

e licToku Teopum BEpOSATHOCTEMN: CTPAXOBOE J1e110, a3apTHbIC Urpkl. 11. depma, b.Ilackains,
S1. bepnynnu, A.H.Konmoropos.

I PA3JIEJL. TEMATUYECKOE IINIAHUPOBAHUE C YKASAHHEM KOJIMYECTBA
YACOB, OTBOAUMBLIX HA OCBOEHME KAXK/IOU TEMBbI

XapakTepucTHKA OCHOBHBIX BU/I0B

Homep Conep:xanue yueoOnoro | Koamuecrts AEATEeJbHOCTH YYEHUKA
naparpada MaTepHaJia 0 4acoB (Ha ypoBHe y4eOHBIX NeHCTBHI)
|
I'naga 1
JIuHeiiHOe ypaBHeHUe 15
€ O/IHOM IepeMeHHOH
1 Beenenue B anrebpy 3 Pacnosnasams uncnoBble BBIpaXKEHUS U
BBIPAYKEHUS C IEPEMEHHBIMU,
2 JIuneliHoe ypaBHEHHUE C 5 JIuHeNHble ypaBHeHus. [IpuBoauTs
OJIHOM NepEMEHHON IIPUMEPHI BBIPAKEHUH C IIEPEMEHHBIMU,
JVHENHBIX ypaBHEeHUH. COCTaBIATh
3 Pemienue 3amau ¢ 5
. BBIPAKEHUE C NIEPEMEHHBIMHU 110
MOMOUIbIO YpaBHEHUI
YCIIOBUIO 33Ja4i. BBINOIHATE
[ToBTOpEHME N 1 peoOpa3oBaHUs BEIPAKEHUH:
cUCTeMaTH3alus y4eOHOro MPUBOAMUTH MOAOOHBIE CIaraeMeble,
MaTepuana packpbiBaTh ckoOku. HaxomuTs
3HaYEHUE BBIPAXKEHHUS C IEPEMEHHBIMU
Kontponbnas padora No 1 1




XapakTepucTHKa OCHOBHBIX BU/10B

Homep Conep:xkanue yyeonoro | Koauuvecrn AeSiTeJIbHOCTH YYeHUKA
naparpada MarepuaJjia 0 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIi)
I
MIPU 33JaHHBIX 3HAUYECHUSIX EPEMEHHBIX.
Knaccudumnuposars anredpandeckue
BbIpaxkeHusl. ONUCHIBATD LIEJIbIE
BBIpaXKCHHUSI.
Dopmynuposams ONpeaeIeHIE
JMHEWHOTO ypaBHEHHUs. Pemarth
JMHEHHOEe YpaBHEHHE B 0011IeM BUJE.
WuTepnperupoBarh ypaBHEHHE KaK
MaTEMaTHYECKYI0 MOJIENb pPealbHOU
curyanud. ONHCHIBATH CXEMY PELICHUS
TEKCTOBOM 3a/1a4uM, IPUMEHSTh €€ 15
peleHus 3aaad
I'naga 2
Llesible BbIpa:KeHUs 53
4 ToJ1eCTBEHHO paBHBIC 2 Dopmynuposamu:
BbIpaxkeHUs. Tox1ecTBa onpeoeneHus; TOXKIECTBEHHO PaBHbIX
BBIPAKEHUM, TOXKAECTBA, CTEIIEHU C
5 CreneHsb ¢ HaTypaIbHBIM 3
HATypaJIbHBIM ITOKa3aTeleM,
frokasareniem OJIHOYJIEHA, CTAH/IapTHOIO BUJA
6 CBOMCTBA CTEIEHHU C 3 OJTHOWIEHa, KO3 PHUIMEHTa OHOUJICHA,
HATYpaTbHBIM CTEINEHH OJHOYJICHa, MHOTOYJICHa,
[oKazareieM CTENEeH! MHOTOUJICHA;
ceoticmea: CTETIeHH ¢ HaTypallbHbIM
/ Onmounenst 2 MoKa3areseM, 3HaKa CTEICHH;
8 MHOIOUIEHbI 1 npasuna: 0Ka3aTeabCTBa TOXK/IECTB,
YMHOXEHHS OJJTHOUYIEHAa HA MHOTOUJIEH,
9 CrnoxeHue ¥ BBIYMTaHHE 4 YMHOKEHHS MHOTOUJICHOB.
MHOTO1JICHOB /Jloka3zvléams CBOMCTBA CTEIICHU C
KoHTpobHas paGota No 2 1 HaTypaJlbHbIM [TOKa3aTeIeM.
3anuchIBaTh U JJOKa3bIBaTh (POPMYIIBIL:
10 YMHOXeHHEe OJJHOUJIeHa 4 HPOM3BEAECHUS CYMMBI M Pa3HOCTH JIBYX
Ha MHOTOUJIEH BBIpQ)XEHUH, pa3HOCTH KBaJPaTOB JBYX
BBIpQ)XKEHUH, KBaJIpaTta CyMMBI U
11 YMHOKEHHE MHOTOWIEHA 4 .
KBaJ[paTa pa3HOCTH JIBYX BhIpaKCHUH,
Ha MHOTOUJIEH
CYMMBI KyOOB ¥ pa3HOCTH KyOOB JIBYX
12 Pa3noxeHre MHOTOYIEHOB 3 BBIPKEHHH.

Ha MHOXXUTCIIN.
Brinecenue o01ero

Buiuucnams 3Ha4eHne BBIpa)KeHI/Iﬁ
C IICPEMCHHBIMMU. HpI/IMCHHTB CBOMCTBaA




XapakTepucTHKa OCHOBHBIX BU/10B

Homep Conep:xkanue yyeonoro | Koauuvecrn AeSiTeJIbHOCTH YYeHUKA
naparpada MarepuaJjia 0 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIi)
I
MHOXHTEJIS 38 CKOOKH CTENEHHU IS IPpeoOpa30oBaHUs
BBIPQ)KCHUU. BBINOIHATE YMHOKEHHE
13 PasnosxeHrne MHOTOUI€HOB 3
OJIHOYJICHOB U BO3BEJICHUE OJHOUJICHA
Ha MHOKHUTENU. MeTox
B cTeneHb. [IpuBOINTE OJJHOUIIEH K
TPYIIUPOBKH
CTaH/IapTHOMY BHy. 3aIIUCHIBATH
KOHTpOHBHaH pa60Ta Ne 3 1 MHOTI'OYJICH B CTAaHOAPTHOM BHUIC,
OTIpEIeIISATh CTENEeHb
14 IIpousBeeHne PasHOCTH 1 3 MHorousteHa. IIpeo6paszoBsIBaTh
CYMMBI IBYX BBIDKCHHIN IPOU3BE/ICHHE OHOUIEHA U
15 Pa3sHOCTb KBAJPATOB JBYX 2 MHOT'OYJIEHA; CYMMBI, Pa3HOCTH,
BBIPAKEHHIT MPOU3BEICHUSA JIBYX MHOTOUJICHOB B
MHOTOYJICH. BBIOMHSATE pa3nokeHue
16 KBazpar cymmbl 4 MHOTOYJICHAHa MHOKUTEIH CIIOCOOOM
1 KBaZIpaT pasHOCTH IBYX BBIHECEHHUS 00IIEr0 MHOKHUTEINS 3a
BBIPKCHUM CKOOKH, CIOCOOOM TpYHITUPOBKH, IO
OpMyJIaM COKpaIEHHOI0 YMHOKECHUS
17 [IpeoOpazoBanue 3 bopy paitl M
U C IPUMEHEHUEM HECKOJIbKHUX
MHOTOYJICHA B KBaApaT
croco6oB. Mcnonb3oBaTh ykazaHHbIE
CYMMBI WJIM Pa3HOCTHU
. peoOpa3oBaHus B IPOLIECCE PEIICHUS
JIBYX BBIPAKCHHIMA _
yYpaBHEHUH, JOKA3aTEeIbCTBA
KoHnTtposbhas padora Ne 4 1 YTBEPKJICHUM, PEIICHUS] TEKCTOBBIX
3ama4y
18 CymMa ¥ pa3HOCTh KyOOB 2
JIBYX BBIpaXKCHUUN
19 [TpumeHeHre pa3nuYHbIX 4
CIoCco00B Pa3I0KEHUS
MHOTOYJIEHa Ha
MHOXHUTEIN
[ToBTOpeHue u 2
cUCTeMaTH3alus yaeOHoro
MaTepuaia
Konrpomnsnas padora Ne 5 1
I'naea 3
DyHKINHU 12
20 CBsi3u MeXIY 2 IIpusooums nipuMepbl 3aBUCUMOCTEN
BenuurnHAMU. OYHKITUS Mexay BennuuHamu. Paznuuats cpeau
3aBUCUMOCTEN (PYHKIIMOHATIbHbIE
21 CriocoObI 3a1aHuS 2




XapakTepucTHKa OCHOBHBIX BU/10B

Homep Conep:xkanue yyeonoro | Koauuvecrn AeSiTeJIbHOCTH YYeHUKA
naparpada MarepuaJjia 0 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIi)
I
byHKIIH 3aBUCHUMOCTH.
Onucvieams nouamus. 3aBUCUMON U
22 Ipagu pymxinn 2 HE3aBUCHUMO MepeMeHHbIX, PYHKIINH,
23 JIuneitnas GpyHkmus, eé 4 aprymenTta (QyHKIUHU; CIOCOObI 3aaHUs
rpaduKu CBOMCTBA (ynkuun. @opmynupoBaTh
orpezeneHus: 00JacTu onpeaeeHus
IlosTopenne u 1 GdbyHKIIMM, 00J1aCTH 3HAYCHUH (PYHKITUH,
cUCTeMaTH3alus yueOHOro rpaduka hyHKIHMY, THHEHHOM
Marepuana GbyHKIMH, TpSIMON
KonTtponbHas padota Ne 6 1 pOTOPHUHOHATBEHOCTH.
Buruucnams 31aueHne QyHKIUU 110
3aJlaHHOMY 3HAYCHHIO apryMEHTa.
CocTaBnarh TaOIUILIBI 3HAUCHU T
¢bynakuu. CTpouTs rpa@uk GyHKINH,
3amanHoi TabnuyHo. 1o rpaduky
(GyHKINH, SBISIOICHCS MOJEIBIO
peaJIbHOTO IpoLecca, ONPEAEIATh
XapaKTepUCTHKU 3TOTO Mpoliecca.
Ctpoutsb rpaduKIMHEHHON GYHKINU 1
IPSIMON TPOMOPIIUOHATIEHOCTH.
OnuceiBaTh CBOICTBA 3TUX (PYHKUIUN
I'nasa 4
Cucrembl JIMHEHBIX YPABHEHU 18
¢ ABYMsI IepeMEHHBIMHU
24 VYpaBHeHUs ¢ ABYMSI 2 IIpusooums npumepol. ypaBHEHHUSI C
NIepEMEHHBIMH JBYMsI IEPEMEHHBIMU; TMHEWHOTO
YpPaBHEHUS C IByMsI IEPEMEHHBIMU;
25 JluneliHOe ypaBHEHUE C 3 . .
CUCTEMBI JIBYX JIMHEHHBIX ypaBHEHUI
AIBYMA TICPEMEHHBIMH 1 C IByMsI [IEpEMEHHBIMH; peaTbHBIX
ero rpaguk IIPOLIECCOB, I KOTOPBIX YPaBHEHUE C
26 CHCTeMbI YPaBHEHHIA C 3 JIByMs TIEpEMEHHBIMU WJIM CUCTEMA
JBYMSI TIEPEMEHHBIMH. YpaBHEHUH C IByMs NIEPEMEHHBIMU
I'pacduueckuii MeTon SBIISAIOTCS MaTEMaTHYECKUMHU
PELICHUS CUCTEMBI IBYX MOJCIISIMH.
JMHEHHBIX ypaBHEHH ¢ Onpenensrts, IBISETCS JIM Mapa YUCE
JBYMS IIepEMEHHBIMH pelIeHreM JaHHOTO YpaBHEHUS C IByMsI
IIEPEMEHHBIMH.
27 Pemenue cucrem 2 Dopmynuposamo:

JIMHENHBIX YPAaBHEHUN




XapakTepucTHKa OCHOBHBIX BU/10B

Homep Conep:xkanue yyeonoro | Koauuvecrn AeSiTeJIbHOCTH YYeHUKA
naparpada MarepuaJjia 0 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIi)
I
METOJIOM ITOACTAHOBKHU onpeoeneHus; PELIEHNs] ypaBHEHMUSI C
JBYMsI IEPEMEHHBIMU; YTO 3HAYUT
28 Pemmenue cuctem 3
. . PELINTh ypaBHEHUE C IBYMS
JMACHHRIX YPaBHCHIH IIepeMEHHBIMU; I'pauKa ypaBHEHUS C
METOHOM CHIOMKCHHA JBYMsI IEPEMEHHBIMU; JIMHEHHOTO
29 Pemiene 3a1au ¢ 4 YPaBHEHUS C IBYMs IEPEMEHHBIMU;
OMOIIBIO CHCTEM pELIECHNs CUCTEMBI YPAaBHEHUH C IBYMsI
JIMHEWHBIX YpaBHEHUMN NICPCMCHHBIMU;
ceoticmea ypaBHEHUH C IByMsI
Kontponbnas pabota Ne 7 1 HepeMEHHBIML
Onucvieams: cBOICTBA rpaduka
JMHENHOIO ypaBHEHUS B 3aBUCHUMOCTH
OT 3HAYCHUH KO3 (HUIIMECHTOB,
rpadu4ecKuil METOl PELICHUs] CUCTEMbI
JBYX YPaBHEHUH C IByMs
HEePEMEHHBIMH, METO/]] TIOJICTAHOBKH U
METO/I CJIOKEHUS I PEeILCHUs
CUCTEMBI JIBYX JINHEVHBIX YPABHEHUM C
JIBYMsI IEPEMEHHBIMHU.
Cmpoums rpapuK TMHEHHOTO
YPaBHEHUS C ABYMs [IEPEMEHHBIMU.
Pemrates cucTeMbl ABYX JTMHEHHBIX
YPaBHEHUN C IBYyMS IEPEMEHHBIMH.
Pewams TexcTOBBIE 33724, B KOTOPBIX
CUCTEMA JBYX JIMHEHHBIX YPABHEHUN C
JBYMsI IEPEMEHHBIMU SIBIISIETCS
MaTeMaTHYeCKON MOJIENbIO PeabHOIO
nporecca, U HHTEPIPEeTHPOBATh
pE3yJIbTaT PELICHUS CUCTEMBI
IToBTOpEHUE U cUucTeMATH3ALUA 7
y4eOHOro MmarepuaJia
VYpakHeHus AJ11 NIOBTOPEHUS Kypca 5
7 kJjacca
HToroBast KOHTpOJIbHAsA paboTa 1
HUroro 105




IIpuMepHoOe TeMaTHUYeCcKOe IVIAHMPOBaHue 8 KJacc.

3yaca B Heaearo. Becero 105 uacos.

XapaRTepnchca OCHOBHbBIX BU0B J€ATCJIBbHOCTH

Homep Conep:kanue y4eOHOT0 | yYeHUKA
naparpada MarepuaJjia (Ha ypoBHe y4eOHBIX AelCTBHIi)
|
I'naga 1
PanuonajibHbIe BbIPaKeHUsI 44
1 Pannonansnelie apoou 2 Pacnosnasams 1envle pallMOHaNbHbBIE BBIPAKECHUS,
N JIpOOHbBIE PaLlMOHAJIbHBIE BHIPAKEHUS, IPUBOJUTD

2 OcrosHoe CBOMCTBO 3 IIPUMEPBI TAKUX BBIPAXKCHUM.
palroHaIbHOM Ipolu Dopmynuposams:

3 CriosKeHHe U BRIYMTAHNE 3 onpeodenenus; pallMOHAILHOTO BbIPa)KEHUS,
PAIMOHATHHBIX PObEii ¢ ZIOTyCTUMBIX 3HAUCHHUH IIEPEMEHHOMH, TOK/IECTBEHHC
OMHAKOBBIMH paBHBIX BBIPA)KEHUMH, TOXKAECTBA, PABHOCUIIBHBIX
3HAMEHATEISIMH YpaBHEHUH, PallMOHAILHOTO YPABHEHMUSI, CTEIICHU C

HYJIEBBIM [10KA3aTeJIEM, CTEIIEHU C LIEIbIM

4 CrnoxeHue ¥ BBIYMTAHUE 6 OTpULATENIbHBIM I10Ka3aTeIeM, CTaHAApTHOTO BH/1a
palroHATIBHBIX ApOoOei YuCIIa, 00paTHOM MPOITOPIHMOHAILHOCTH;

C pa3HbIMHU c601icmea; OCHOBHOE CBOMCTBO PAIlMOHAILHON APOO!
3HaAMEHATEISIMU CBOICTBA CTEIEHHU C LEJIbIM I10Ka3aTeIeM, YPaBHEHHUI
KonTpoJsbnas pab6ora Ne 1 k
1 bynxunn Y ——;

X

5 YMHOKEHHUE U IeTICHNE 4 npaeuna: ClOXKEHUsI, BBIMUTAHUS, YMHOKCHHUS, J€JICH
palMOHAIBHBIX IpOOeil. Yycnosue paBeHCTBa Ipo0u HYJIIO.

Bo3zsenenune /Llokazvieams CBOMCTBA CTENEHU C LIETBIM ITOKA3aTEE

panuoHaIbHON IpoOH B Onucvieamsb rpapuuecKuil METOJT pELICHHS YpaBHEHI

CTEIIEHb IIpumensimb OCHOBHOE CBOMCTBO PALIMOHAIILHOM APO!
JUJISL COKpAILEHUs ¥ IpeoOpa3oBaHust ApoOei.

6 ToxnecTBeHHbIC ! [TpuBOANTE 1pOOH K HOBOMY (00I1IEMY) 3HAMEHATEIIK
npeobpasoBanus HaxomuTh cyMMy, pa3sHOCTb, IIPOU3BEICHHE M YACTH
patnoHaILHBIX JpoOeil. BEIMOTHATH TOXK/I€CTBEHHbIE TPE0Opa3oBaHI
BEIPAKCHIH PAlMOHAILHBIX BBIPAKEHHIA.

Kontpoasnas paGora Ne 1 Pewamy ypaBHEHUs ¢ IEpEMEHHON B 3HAMEHATEIE
2 Jpoowu.
IIpumensmo CBOICTBA CTENEHU C LIEIBIM [T0OKA3aTEE!

7 PaBHOCWIIBHBIE 3 JUTsl TpeoOpa30BaHMsI BbIPAKEHUH.

YpaBHEHHUS. 3anucvieamy 4ucia B CTAHIAPTHOM BUJE.
PanuonansHble ypaBHEHUS Buvinoanams moctpoenue u ureHue rpaguka QyHKIU
8 Crenens ¢ 1ensM 4

OTpULATCIIBHBIM
IIoKa3aTcjieM

=X




XapaKTepnchca OCHOBHBIX BUJAOB J€ATCIBbHOCTH

Homep Conep:kanue y4eOHOT0 | yYeHUKA
naparpadga MarepuaJjia (Ha ypoBHe y4eOHBIX AelCTBHI)
|

9 CoiicTBa cTeneHu 5
C LICJIBIM IT0Ka3aTeeM

10 K 4
Oynkius Y ——

X
u e€ rpadux
KonTpoJsbHas padora Ne 1
3
I'nasa 2
KBaaparnbie kopHu. 25
JlelicTBUTEIbHBIE YHCJIA

11 OyHKIMA Y = X2 3 Onucvliéams. TOHITHE MHOYKECTBA, DJIEMEHTA

u e€ rpapuk MHOYECTBa, CIIOCOOBI 33/1aHUsI MHOYKECTB; MHOKECTB
HaTYpaJIbHBIX YKCEJl, MHOXKECTBO LIEJIBIX YHMCEII,

12 Keaznparubre KOpHH. 3 MHO’KECTBO PAallMOHAJILHBIX YHCEJ, MHOXKECTBO
Aqu)MeTHIfeCKHH JEHCTBUTEIBHBIX YHCEI U CBA3U MEKIY ITUMH YUCIT
KBaJpaTHRIM KOPCHb BIMH MHO>KECTBAMU; CBA3b MEXKYy O€CKOHEUHBIMU

13 MHOKECTBO 1 €ro 2 JECATUYHBIMU JPOOSIMU U PallMOHATIBHBIMH,
STeMEHTEI UPPaLMOHATIbHBIMU YUCIIAMHU.

Pacnosnasams pauyoHanbHble 1 UPPALMOHAIIbHBIE

14 ITogMHOXECTBO. 2 yyucna. [IpuBoauTe npuMeps! pAMOHAIBHBIX YHCEN )
Onepauuu Haz MPPALMOHAIIbHBIX YHCE.

MHOKECTBAaMHU 3anucvieams ¢ TOMOIIBIO GOPMYJT CBOWCTBA JEHCTBY
C IEHICTBUTEIIbHBIMU YHACIAMH.

15 Yucnosbie 2 Dopmymuposamo:

MHOXeCTBA onpedenenus; KBaIpaTHOTO KOPHS U3 YHCIa,

16 CroiicTBa 4 apudmeTnyecKkoro KBaapaTHOro KOpHS U3 4Yuca,
apr(PMETHIECKOTO paBHBIX MHOKECTB, IOAMHOXECTBA, IEPECEUCHUS
KBa[PaTHOTO KODHS MHO’K€ECTB, 00bEIMHEHUS I\éIHO)KGCTB;

ceoticmea: GyHKUUU Y = X°, apu(PMETHIECKOrO

17 ToxpecTsenHble S | kBagpatHOrO KOpHS, GyHKIMH y_JX.
HpeO6pa3O]faHHH Jloka3biBaTh CBOMCTBA apU(PMETUYECKOTO KBAJPATHO!
BBIpaXEHU, CO/leprKalInX KOpHS.

KBaJIpaTHbIE KOPHU . 9
Cmpoums rpapuku GQyHKIUN Y = X" 1 y:\/)_(

18 DOyHKIWS y:\/)_( 3 Ipumename NOHATHE apUPMETHUECKOTO KBaJIPaTHOT

# eé rpaduK KOPHS JIJIs1 BBIYMCIIEHUS 3HAUYEHUI BBIPaKEHU.
Ynpowamy Bbipaxenus, coaepxaiiue
KonTpoJubnas paGora Ne 1

4

apudmeTnyeckue KBaapaTHele KOpHU. PemaTh
ypaBHeHUA. CpaBHUBATh 3HAYEHHUS BBIPAKEHUM.
BrimonHsaTs mpeodpazoBaHUE BBIPAKEHUN C
MPUMEHEHNUEM BBIHECEHHSI MHOXKUTENS U3-TI0] 3HAKA
KOPHsI, BHECEHUSI MHOYKUTEIIA 1101 3HAK KOPHSL.
BrImonHsaTE 0CBOOOKACHUE OT UPPAMMOHATEHOCTH B




XapaKkTepucTHKA OCHOBHBIX BH/0B 1eSITeJIbHOCTH
Homep Conep:kanue y4eOHOT0 | yYeHUKA
naparpadga MarepuaJjia (Ha ypoBHe y4eOHBIX AelCTBHI)
|
3HaMeHarene JpoOH, aHaIU3 COOTHOLIEHUN MEXIy
YKCJIOBBIMA MHOKECTBAMU U MX JIEMEHTaMU
I'nasa 3
KBaaparnbie ypaBHeHUsA 26

19 KBanpaTHble ypaBHEHUS. 3 Pacnosnasams 1 IpUBOINTE IPUMEPBI KBAIPATHBIX
Pemenne HenonHbIx YPaBHEHUH pa3IMUYHBIX BUIOB (IIOJHBIX, HETIOIHBIX,
KBaJIpaTHbIX YPaBHCHUM NPUBEAEHHBIX ), KBAPATHBIX TPEXUIICHOB.

- Onucviéams B 001IEM BUJIE PEILICHUE HETIOIHbBIX

20 Dopmyia kopHeit 4 KBaJIpaTHbIX YPaBHEHUH.

KBaJIpaTHOI'O ypaBHEHUS Dopmynuposams:
21 Teopema Buera 3 onpeodenenus. ypaBHEHUsI IEPBOM CTEIEHH,
KBaJIpaTHOI'O YPaBHEHUS; KBaJIpaTHOTO TpEXUJIEHa,
KonTpoJubnas padora Ne 1 JUCKPUMHHAHTA KBaIpaTHOI'O ypPaBHEHUS U
5 KBaJIpaTHOTO TPEXWJIEHA, KOPHS KBAaIPATHOTO
L TpEXusieHa; OMKBaJIPaTHOIO yPaBHEHHUS;

22 KBazpatHbiii TpéxtcH 8 ceoticmea KBaJIpaTHOTO TPEXWIIEHA;

23 Pelenne ypaBHeHHi, 5 meopemy Bueta n o6paTtHyto eil Teopemy.
CBOIAIMIMXCS K 3anucvieams 1 1OKa3BIBATh (HOPMYITY KOpHEH
KBaJ(PATHBIM yPaBHEHISAM KBa/[paTHOrO ypaBHEHHUS. HccnenoBaTth KOJIMYECTBO

KOpHEW KBaJIpaTHOT'O YPAaBHEHUS B 3aBUCUMOCTH OT
24 PanmonaneHblie ypaBHEHUS 6 3HAKA €ro JUCKPUMHHAHTA.
KaKk MaTeMaTU4eCKue Jloxazvieams meopemvi: Bueta (psiMyto U 00paTHYK
MOJCIIN PEATTbHBIX 0 pa3JIOKEHUU KBAJIpaTHOTO TPEXUICHA HA
CUTyarun MHOKHTEIIH, O CBOMCTBE KBAJIPATHOI'O TPEXUJIEHA C
OTPHULATENIBHBIM TUCKPUMUHAHTOM.
KonTposbnas paGora Ne 1 Onucoieame Ha 1l
pUMeEpax METOJ 3aMEHbI IEPEMEHHC
6 JUIsl pEIIEHUs] YPABHEHUM.
Haxooums xOpHU KBaJIpaTHBIX YPaBHEHUHN pa3JINYHb!
Bu0B. [IpumensaTs Teopemy Bueta u o6patHyto eit
TeopeMy. BBIONHATE pa3iokeHne KBaJapaTHOTO
TpEXwIeHa Ha MHOXUTENU. HaxonuTe KopHU
YpaBHEHUH, KOTOPbIE CBOJATCS K KBaIPATHBIM.
MaTEMaTHYECKUMH MOJIETISIMU PEaIbHBIX CUTyalUi
IToBTOpEHUE U cUucTeMATH3ALUA
y4eOHOro marepuajia 7
VYnpakHeHus AJ11 HOBTOPEHUS Kypca 6
8 xmacca
KonTtpoubnas padora Ne 7 1




KanengapHo- rTemaTuyeckoe njiaHupoBanme. 8 KJjacc.

Neyp | Tema ypoka Jlama  no | @akmu | I[Ipumeuanue
oKa NAAHY yeckas
oama
I'nasa 1. Payuonansnuie eviparxcenusn (44uaca)

1 PanmonansHbIe 1pooH.

2 PanmonansHbie qpoow.

3 OcHOBHOE CBOMCTBO
panroHaIBHOM IPOOH.

4 OcHoBHOE CBOICTBO
panoHaIBHOM JIPOOH.

5 OcHoBHOE CBOICTBO
panoHaIBHOM JIPOOH.

6 Cnoxenne u BBIUMTAHNE
panoHaIbHBIX npobOeit c
OJIMHAKOBLIMU 3HAMEHATEIISIMU.

7 Crnoxenne u BBIUMTAHHE
paloHaIbHBIX npodeit c
OJMHAKOBBIMU 3HAMEHATEIIMU.

8 Cnoxenne u BBIUMTAHNE
panoHaIBHBIX npooOeit c
OJIMHAKOBLIMU 3HAMEHATEIISIMU.

9 Crnoxenne u BBIUMTAHHE
paIMoOHAIBHBIX JIPOOEH ¢ pa3HBIMH
3HAMEHATCIISIMH.

10 Aomunucmpamuenast
KOHMPOJIbHASL paboma

11 Crnoxxenue n BBIYMTAHHE
paIMoOHATBHBIX JIPOOEH ¢ pa3HBIMH
3HAMEHATCIISIMHU.

12 Crnoxenue n BBEIUYHTAHHE
paIMoHaIbHBIX IpOOeil ¢ pa3HBIMU
3HAMEHATEISIMU

13 Crnoxxenue n BBIYMTAHHE
paIMoOHABHBIX JIPOOEH ¢ pa3HBIMH
3HAMEHATCIISIMHU.

14 [ToBTOpEeHHE ™ cuUCTEMaTU3AIUS
y4eOHOro MaTepuasa

15 Konumponvnas paboma Nol

16 YMHOKEHNE u JIeIICHUE
palMOHAIBHBIX JIpOOeH.
BosBenenue npoOu B CTETICHB.

17 VYMHOXKEHUE u JIeIICHUE
palMOHAIBHBIX JIpOOeH.
BosBenenue npoOu B CTETIEHB.




18 YMHOKEHNE u JIEJICHNE
palMOHAIBHBIX Ipobeii.
Bo3BenieHne npoOu B CTETICHB.

19 YMHOXeHuEe u JieJIeHue
parroHaTBHBIX IpoOei.
BosBenenue npoOu B CTEIICHD

20 ToxxnecTBeHHBIE TTPeOOpa3OBaHUS
paIMOHATILHBIX BRIPAKCHUH.

21 ToxxmecTBeHHBIE TTPeOOpa3OBaHUS
paIMOHATILHBIX BRIPAKCHUH.

22 ToxxnecTBeHHBIE TIPeoOpa3OBaHMS
paIMOHATILHBIX BRIPAKCHUH.

23 ToxxnecTBeHHBIE TTPeoOpa3OBaHUS
paIMOHATILHBIX BBIPAKCHUH.

24 Koumponvnas paboma Ne2

25 PaBHOCHIIbHBIE ypaBHEHUS
PanmonassHbIC ypaBHEHHUS.

26 PaBHOCHIIBHBIE ypaBHEHUS
PanmonabHbIC ypaBHEHHUS.

27 PaBHOCHIIBHBIE ypaBHEHUS
PanmonasbHbIC ypaBHECHHUS.

31 CTeneHp ¢ LEeNbIM OTPUIATEIbHBIM
MTOKA3aTeJIeM.

32 CTeneHp ¢ LEeNbIM OTPULIATEIbHBIM
TTOKA3aTeJIeM.

33 CTeneHp ¢ LENbIM OTPULIATEIBbHBIM
MTOKA3aTeJIeM.

34 CreneHs ¢ 1ENbIM OTPULIATEIbHBIM
MOKa3aTeJIeM.

35 CBoiicTBa  CTENEHH  C ICNIBIM
MTOKAa3aTeJIeM.

36 CBoiicTBa  CTENEHH  C ICJIBIM
MOKa3aTeseM.

37 CBoiicTBa  CTENEHU  C LEIBIM
TTOKA3aTeIIeM.

38 CBolicTBa CTENEHU C ILENBIM
TTOKA3aTeJIeM.

39 CBolicTBa CTENEHU C ILENBIM
TTOKA3aTeIIeM.

40 kK .

OyHKIUS yzi u e€ rpaduxk.

41 K
OyHKIUS y:7( u e€ rpaduxk.

42 K .

OyHKIUS yzi u e€ rpaduxk.
43 [ToBTOpEHNE W CHUCTEMaTH3AIUSI

y4eOHOro MaTepuasa




44

‘ Koumponvnasa paboma Ne3

I'naea 2. Keaopammnuwie kopnu. /[eiicmeumenvnsie uucaa(25 vacos)

45 AHaM3 KOHTPOJIHHOU pabOTHI

46 OyHKms Y = X° 1 eé rpaduk .

47 Oyukuus y = X° u eé rpadux .

48 OyHKms Y = X° 1 eé rpaduk .

49 KBanparusie KOpHH.
Apudmerndeckuii  KBaJpaTHBIN
KOPEHb

50 KBanpatHbie KOpPHHU.
Apudmernueckuit KBaJIpaTHbIN
KOpEHb

51 KBanparusie KOpHH.
Apudmerndeckuii  KBaJpaTHBIN
KOPEHb

52 MHOKeCTBO U €r0 AJIEMEHTHI.

53 MHOXECTBO U €T0 JIEeMEHTHI.

54 MHOKeCTBO U €TI0 JIEMEHTHI.

55 [MogmuoxkectBo. Omnepanuu  Haf
MHOKE€CTBAMU

56 [MommuOXkecTBO. Omepanuu  HAJ
MHOKE€CTBaMU

S/ YUucnoBble MHOMXKECTBA

58 UwncoBele MHOXKECTBA

59 CgoiicTBa apupMETHIECKOTO
KBaJ[PaTHOTO KOPHSI.

60 CgoiicTBa apupMETHIECKOTO
KBaJ[PaTHOTO KOPHSI.

61 CaoiicTBa apu(MeTHIECKOTro
KBaJ[PaTHOTO KOPHSI.

62 CaoiicTBa apu(MeTHIECKOro
KBaJ[PaTHOTO KOPHSI.

63 ToxnecTBeHHble TpeoOpa3oBaHUS
BBIPAKECHU, COZEpKaIINX
KBaJIpaTHbIE KOPHHU.

64 ToxnaecTBeHHbIE TMpeoOpa3zoBaHUS
BBIPAKECHU, COZEpKAIINX
KBaJIpaTHbIE KOPHHU.

65 ToxnaecTBeHHblEe NpeoOpa3zoBaHUs
BBIpXKEHUH, coZiep KaIInX
KBaJ[paTHBIC KOPHH.

66 ToxnecTBeHHble TpeoOpa3oBaHUsS
BBIPAKECHHUI, CoZepIKAILINX
KBaJIpaTHBIE KOPHHU.

67 ToxnaecTBeHHble TNpeoOpa3oBaHUs
BBIpXKEHUH, CoZiep KaIINX
KBaJ[paTHBIC KOPHH.

68

. OyHKUUA y:\/)_(
u e€ rpaduxk.




67 . OyHK1IUA y=\/)_(
u e€ rpaduk.

68 [ToBTOpEeHNE W CcUCTEMaTH3AIUSL
y4ebHOro Marepuana

69 Konmponvnas paboma Ne 4

I'nasa 3.Keaopammuuwie ypasuenusn (26 uacoe)

70 AHanu3 KOHTPOJIBHOM  paboTHI.
KBanpartusie ypaBHeHus1. Pemienue
HETIOJHBIX KBaJPaTHBIX
ypaBHEHUI

71 KBagparusle ypaBHeHus. Pemienue
HETOJIHbIX KBaJ[paTHBIX
YpaBHEHUU

72 KBagparusle ypaBHeHus. Pemienue
HETOJIHbIX KBaJJpaTHBIX
YpaBHEHUI

73 dopmyna KOpHEH KBaJpaTHOTO
YpaBHEHHS

74 dopmyna KOpHEH KBaJpaTHOTO
YpaBHEHHS

75 dopmyna KOpHEH KBaapaTHOTO
YpaBHEHHS

76 dopmyna KOpHEH KBaJpaTHOTO
YpaBHEHHS

77 Teopema Buera

78 Teopema Buera

79 Teopema Buera. IloBTOpeHune u
cucTeMaTu3anus yueOHOTro
MaTepuaia

82 Konmponvnaa paboma Ne 5

81 AHanu3 KOHTPOJBHOM  pabOoTHI.
KBaznpaTsblil TpéxuieH

82 KBanpaTHblil TpéxuneH

83 KBanpaTHblii TpEXuiIeH

84 Pemenne ypaBHeHM, CBOIAIIUXCS
K KBaJIpaTHbIM YPaBHEHUSIM

85 Pemenne ypaBHEeHUH, CBOAAIINXCS
K KBaJ[paTHBIM YPaBHEHUSIM

86 Pemenne ypaBHEeHUH, CBOAAIINXCS
K KBaJ[paTHBIM YPaBHEHUSIM

87 Pemenne ypaBHEeHUH, CBOAAIINXCS
K KBaJ[paTHBIM YPaBHEHUSIM

88 Pemenvie ypaBHEHUH, CBOSIIAXCS
K KBaJIpaTHBIM YPaBHEHUSIM

89 PammonanbHeie  ypaBHEHHSI Kak

MaTeMaTU4eCKue MOZEIIH
peanbHBIX CUTYALNI




90

PanmonaneHble  ypaBHEHHS Kak
MaTreMaTU4ecKue MOJeNn
pealIbHBIX CUTYyallul

91 PannonanpHbple  ypaBHEHHUS Kak
MaTeMaTHYeCKHe MOJIETH
peaNbHBIX CUTYalHI

92 PanvonaneHble  ypaBHEHHS Kak
MaTEeMaTHYECKHE MOJIeTTN
pealIbHBIX CUTYyalluil

93 PamonanbHpie  ypaBHEHHS — Kak
MaTeMaTHYeCKHe MOJIETH
peaJbHBIX CUTYalHI

94 [ToBTOpeHHE u cucTeMaTH3aIus
y4eOHOro MaTepuasa

95 Konmponvnas paboma Ne 6
Iloemopenue u cucmemamuzayus yueonozo mamepuana (7 4acos)

96 IToBTOpEeHME

97 [ToBTOpEeHME

98 IToBTOpEHME

99 IToBTOpEHME

100 [ToBTOpEeHME

101 | IloBTOpeHue

102 [ToBTOpEeHME

Bcezo 102 uaca

IIpumepHoOe TeMaTHUYECKOE IIAHUPOBaHNe. AJireopa. 9 Kjaace

rpa¢g | Copepxanue ydeOHOIo

Hom

ep
napa

XapaKTepuchca OCHOBHbBIX BU/10B
AeATECJIbHOCTH YYCHUKA

a MarepuaJjia (Ha ypoBHe y4eOHBIX JeliCTBHUI)
I'nasa 1
HepasencTBa 21
1 YuciioBble HEPABEHCTBA 3 Pacnoznasams n IPUBOAUTH IPUMEPHI
_ YUCJIOBBIX HEPABEHCTB, HEPABEHCTB C
2 OcHOBHBIE CBOWCTBA 2

YHUCIOBBIX HEPABCHCTB

NEpCMCHHBIMU, JIMHENHBIX HEPABCHCTB C




Hom

ep
napa XapakTepucTHKA OCHOBHBIX BH/10B
rpa¢ | Coaepxanue yueOHOro JAesiTeJIbHOCTH YYeHUKA

a MaTepuaJa (Ha ypoBHe y4eOHBIX AelCTBHI)

3 CrnoxxeHue 1 yMHOKEHUE 3 OJIHOH NepEMEHHOM, IBOMHBIX
YHCIIOBBIX HEPABEHCTB. HEPaBEHCTB.

OueHuBaHuE 3HAYEHUS Dopmynuposamy.:
BBIPa)KEHUS onpeodesnienus: CpaBHEHUS ABYX YHCET,
N pELIEHHS] HEPABEHCTBA C OJHOM

4 HepaBeHCTBUa ¢ oAHoH 1 HEePEMEHHOH, PaBHOCHJIBHBIX
TICpeMCHHON HEPABEHCTB, PELLIEHUSI CUCTEMBbI

5 PellieHie HEPABEHCTE ¢ 5 HEpPABEHCTB C OJTHOM MMEPEMEHHOM,
OJTHO# TIepeMEHHOf1. 06JI£}CTPI OIpE/IeNICHUS BBIPAKECHMUS;
YHCIOBbIE IPOMEKYTKH €60licMea YMCIOBbIX HEPABEHCTB,

CJIOKEHMSI U YMHOXKEHHS YHUCIIOBBIX
6 | Cuctembl TMHEWHBIX 5 HEPaBCHCTB
HEPaBEHCTB C OJJHOM Jlokazvieams: CBOWCTBA YHCIOBBIX
NIEPEMEHHOM HEPaBEHCTB, TEOPEMBI O CJIOKEHUU U
YMHOKEHHUH YHCIIOBbIX HEPABEHCTB.

Kontponsras padora Ne 1 1 Pewamw nuHeHbIE HEPABEHCTBA.
3anuchIBaTh pEIICHUS] HEPABEHCTB M UX
CHCTEM B BH/JIE YUCIIOBBIX IPOMEXKYTKOB,
00BbeAMHEHHUS], IEPECEUEHUS UNCIOBbBIX
IPOMEXYTKOB. Pemats cucremy
HEPABEHCTB C OJHOW IIEPEMEHHOM.
OneHnBaTh 3HaU€HHE BBIPAXKEHUS.
N300paxaTh Ha KOOPJUHATHON NPAMOI
3aJJaHHbIE HEPAaBEHCTBAMHU YHCIIOBbIE
IPOMEKYTKH

I'naga 2
KBaapaTuunas GpyHkuus 32

7 [ToBTOpEeHME N 3 Onucviéams NOHATHE GYHKINHU KaK
paciiupeHue cBeJIeHuH o MpaBuUJia, yCTaHABJIMBAIOIIETO CBSI3b
byHKIUIT MEXY JIEMEHTaMH JIByX MHOXECTB.

- Dopmynuposamo:

8 Csoiictsa ynKuuM 3 onpeoenerus: Hylsl QyHKIIHNH,

9 Kak nocTpouts rpaduk 3 NPOME3KYTKOB SHAKONOCTOSHCTBA
bynxmm Y = kf(x), ecom byHKIUY; (I)YHKHI/IH, BO3pacTaroLEn
U3BeCTEH rpaduk (y6LIBafomeI/12 Ha MHO>XECTBE;
byrxmm Y = f(X) KBaJpaTUYHON (QYHKIIMU; KBaJPATHOTO

HEPAaBEHCTBA;
10 | Kak moctpouts rpaduku 4 ceolicmea KBaIpaTUIHON (PyHKINHY;

bynxuuit y = f(x) + b
uy=f(x +a), ecnu
U3BECTEH rpaduk
byHKIUA

y =1(x)

npasuia NOCTPOSHUs rpapuKoB
(byHKINH C TOMOIIBIO MTpeoOpa3oBaHuit
Buna flx) — fix) +b;

Jx) = fix + @), f(x) = K(x).




Hom
ep
napa XapakTepucTHKA OCHOBHBIX BH/I0B
rpa¢ | Coaepxanue yueOHOro JAesiTeJIbHOCTH YYeHUKA
a MaTepuaJa (Ha ypoBHe y4eOHBIX AelCTBHI)
11 | KBagparnuHas QyHKIuS, 6 Cmpoums rpaduku GyHKIUH C
e€ rpaduk u cBOMCTBA MTOMOIIIBIO TTpeoOpa3oBaHuii BUaA f(x) —
f(x) + b;
Kontponbnas padora Ne 2 1 1) — flx + @) f(x) — k().
12 | Pemenmue xBapaTHbIX 6 Cmpoums TpaduK KBaAPATUIHON }
HEABCHCTR ¢bynakuuu. [To rpaduky kBagpaTHIHON
(yHKINU ONTUCHIBATH €€ CBONCTBA.
13 | Cucrembl ypaBHEHHI C ) Onucwvieams CXeMaTHYHOE
JBYMsI IEpEMEHHBIMU pacroyio’keHne napadoIbl OTHOCUTEITEHO
ocH abcCIHce B 3aBUCMOCTH OT 3HaKa
KonrpomnbHas padora Ne 3 1 crapiiero ko> buimenTa i
JTUCKPUMHUHAHTA COOTBETCTBYIOILIETO
KBaJpaTHOI'O TPEXUWICHA.
Pewams xBampaTHbIE HEPABEHCTBA,
UCTIONB3YS CXEMY PACIIOIOKEHHS
napaboJibl OTHOCUTENBHO OCH abciucc.
Onucviéamsv rpaduIecKuii METO
pEIlIeHUs CUCTEMBI IBYX YPaBHEHHI ¢
JBYMsI TIEPEMEHHBIMHU, METO]T
MOJICTAHOBKU ¥ METOJ CIIOKEHUS ISt
pEeIIeHHs CUCTEMBI IBYX YpaBHEHUI ¢
JBYMsI IEPEMEHHBIMU, OJTHO U3 KOTOPHIX
HE SIBIISICTCS TMHEWHBIM.
Pewams TexcToBble 337241, B KOTOPBIX
CHCTEMA JIBYX YPaBHEHHUHU C JBYMS
MIEPEMEHHBIMHU SIBIISETCS
MaTeMaTHIECKON MOJIEIBIO PeaTbHOTO
npoliecca, 1 UHTePIpeTUPOBaTh
pe3yJIbTaT PEHICHUS] CHCTEMBI
I'naga 3
DJIeMeHThI MPUKJIATHON
MaTeMATUKHU 21
15 | Maremaruueckoe 3 IIpusooums npumepsl: MaTEMaTHUECKUX
MOJIEIUPOBaHHE MoJIeJIel pealbHbIX CUTYAIIHIA;
- MIPUKJIATHBIX 337124, TPUOIMKEHHBIX
16 | [IpoueHTHBIEC pacuEThl 3 BETHUNH; HCIOTh30BAHHS
17 | Tipubamxénmse 2 KOMOHMHATOPHBIX MTPaBUIJI CYMMBI U
BEIYMCIICHIS MIPOU3BEICHUS; CITYYalHBIX COOBITHH,
BKJTIOYAst JOCTOBEPHBIE W HEBO3MOYKHBIE
18 | OcHoBHEIE ITpaBHIIA 3 COOBITHSI; ONIBITOB C PABHOBEPOSTHBIMHU
KOMOMHATOPHUKHU MCXO/IaMU; TIPEJICTABICHUS
CTAaTHCTUYECKUX JIAHHBIX B BUJIE TAOIUII,
19 | Yacrora u BepOsSTHOCTh 2




Hom

ep
napa

rpad

Conep:xkanue y4eOHOTO
MaTepHaJia

XapakTepucTHKa OCHOBHBIX BU/10B
AeATeTbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHI)

CIIy9aifHOTO COOBITHS

quarpamm, rpaduKoB; UCIIOIH30BAHUS

20

Knaccuueckoe
ompeieJICHUE BEPOSITHOCTH

BEPOSITHOCTHBIX CBOMCTB OKPYKAIOIINUX
SIBJIEHUU.
Dopmynuposamo:

21

HauanpHbie CBCICHHUA O
CTaTUCTHUKEC

onpedenenus: aOCOTIOTHON
MOTPEIIHOCTH, OTHOCUTEIHHOM
MOTPEUTHOCTH, JOCTOBEPHOI'O COOBITHSA,

Konrponbnas padora Ne 4

HEBO3MOXKHOT'O COOBITHS; KJIIACCUYECKOE
OTIpeIeICHNE BEPOSITHOCTH;

npaguia: KOMOMHATOPHOE MPABUIIO
CyMMbI, KOMOMHATOPHOE MPABUIIO
MPOU3BEICHUS.

Onucviéams STAIbl pEIICHUS
MIPUKIIATHON 3a/1a4H.

Toscuame u 3anucvieams GOPMYITy
CJIOXHBIX MPOLIEHTOB. [IpoBOIUTH
IIPOLIEHTHBIE PACUYETHI C
UCIOJIb30BAaHUEM CIIOKHBIX MPOLIEHTOB.
Haxooums TOYHOCTH IPUOITMHKEHUS 110
TabuIe NpUOIMKEHHBIX 3HAYCHU N
BEJIMYUHEL. VICIIOJIb30BaTh pa3InydHbIC
(dhopMBI 3amCcH TPUOTMKEHHOTO
3HaYeHUS BeMIUHBL. OIICHUBATH
npuOMIKEHHOE 3HAUCHUE BEIMYMHBI.
I1Ipo6o0ums OTBITHI CO CIYYalHBIMU
ucxonami. [1osiICHATh 1 3aMKCHIBaTh
(hopMyTy HaX0XKICHHS YaCTOTHI
CIIy4aifHOTO cOoOBITHS. OMUCKHIBATD
CTaTHCTUYECKYIO OIEHKY BEPOSTHOCTH
ciy4aifHoro coOsitus. Haxoautsb
BEPOATHOCTH CIy4alfHOTO COOBITHS

B OTIBITaX C PABHOBEPOSITHHIMU
MCXO/IaMHU.

Onucwviéams dTanbl CTATUCTHYECKOTO
uccinenoanus. OpopmisaTh
uH(pOpMaIIKIO B BUJIE TaOIHII U
muarpamm. M3BiekaTh HHPOPMAIIHIO U3
Tabnui u auarpamMm. Haxoauts u
MIPUBOJIUTH TIPUMEPHI UCTIOTH30BAHUS
CTaTHCTUYECKUX XaPAKTEPUCTHK
COBOKYITHOCTH JaHHBIX: CpE/THEE
3HauYeHHUE, MOJIa, pa3Max, MeIMaHa
BBIOOPKU

I'naea 4

21




Hom

ep
napa

rpad

Conep:xkanue y4eOHOTO
MaTepHaJia

XapaKTepncTnRa OCHOBHbBIX BU/I0B

AeATeTbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHI)

YuciaoBble MOCTAEI0BATEILHOCTH

22 | Yucnossie 2 Ilpusooums npumepoi:
MOCIIE0BATEIbHOCTH MOCJIE0BATEIbHOCTEH; UUCIOBBIX
MI0CJIEIOBATEIbHOCTEH, B YACTHOCTH
23 | Apndmernieckas 4 apru(pMETHIECKON U TEOMETPUICCKOM
fiporpeccus TIPOTPECCHii; HCIOIb30BAHUS
24 | CymMma N MepBbIX 4IEHOB 4 IIOCJIEI0BATEIbHOCTEN B pPeaIbHOM
apudmeTHIeCKoii YKU3HH; 3a]1a4, B KOTOPBIX
nporpeccuu paccMaTpUBAIOTCS CYMMBI C
OECKOHEYHBIM YHCIIOM CJIaraeMpIX.
25 | I'eomeTpuyeckas 3 Onucviéams: IOHATHUS
nporpeccust MOCJIEIOBATEIBHOCTH, YICHA
MOCIIEA0BATEIHHOCTH; CLIOCOOBI 3aJaHUS
26 | Cymman HepBBIUX YJIEHOB 3 [OC/IE10BATEILHOCTH.
TCOMCTPHHCCKOH Buviuucnsamo unensl
fiporpeccuu MOCJIEIOBATEIbHOCTH, 33/IaHHON
27 | Cymma GeCKOHEUHOM 3 hopmysoii n-ro uneHa 1M
reOMETPHYECKON PEKYPPCHTHO.
HPOTPECCUH, Y KOTOPOI | q Popmynuposame:
|<1 onpedenenus. apuPpMeTHICCKOMI
MIPOrPECCUU, FTEOMETPHUUECKON
KonrponbsHas pabota Ne 5 1 IPOTPECcCH;
€601icMea 4JIEHOB T€OMETPUUYECKON U
apudmMeTnyecKoil nporpeccu.
3aoasame apupMeTHUECKYIO U
r€OMETPHUECKYIO MPOTPECCHH
PEKYPPEHTHO.
3anucvieamov u noscuamo GOpMyIbI
o0miero ujaeHa apupMeTHIecKon u
r€OMETPUYECKON ITPOTPECCUM.
3anucvisams u 0okazvieams: HOPMYIIbI
CYMMBI N TIEPBBIX YICHOB
apu(pMETHYECKONH U TeOMEeTPUIECKON
nporpeccuii; GopMyJibl, BEIpaXKarole
CBOICTBA WICHOB apUPMETHUUECKOMN U
r€OMETPUYECKON TPOTPECCHI.
Buiyucnams cymMmy O€CKOHEUHOMN
re€OMETPHUECKON TPOTPECCHH, Y
koTopoii | g | < 1. [IpencraBnsaTh
OecKOHEUHbBIE TIEPHOAMYECKIE JPOoOH B
BUJIE OOBIKHOBEHHBIX
IloBTOpPEHME U cUcTEMATH3 AN 10

y4eOHOro marepuajia




Hom

ep
napa XapakTepucTHKA OCHOBHBIX BH/10B
rpa¢ | Coaepxanue yueOHOro JAesiTeJIbHOCTH YYeHUKA

a MaTepuaJa (Ha ypoBHe y4eOHBIX AelCTBHI)
VYrpakHeHus AJ11 HOBTOPEHUS 8
Kypca
9 xnacca
Konrponsnas padora Ne 6 2

KaJ’ICHI[apHO- TEMATUYCCKOC IJIAaHUPOBAHUC 9 xacc.

Neyp | Tema ypoka Hama  no | ©akmu | Ilpumeuanue
oKa naAaHy yeckas
dama
I'nasa 1
HepaBencrBa (21luaca)
1 YuciaoBble HEPAaBEHCTBA.
2 YucnoBble HEPABEHCTBA.
3 YucnoBble HEPaBEHCTBA.
4 OcHOBHbBIE CBOIICTBa YMCIIOBBIX
HEPaBEHCTB
S) OcHOBHbBIE CBOICTBa YMCIIOBBIX
HEPaBEHCTB
6 Crnoxenne YMHOKEHUE
YHCIIOBBIX HEpPaBEHCTB.
OnenuBanue 3HAYEHUS
BBIPQ)KEHUS
7 Crnoxenue YMHOXXEHUE
YHCIIOBBIX HEPaBEHCTB.
OneHuBanue 3HA4YeHUs
BBIp)KCHUS
8 Crnoxenue YMHOXXEHUE
YHCIIOBBIX HEPaBEHCTB.
OneHuBanue 3HA4YeHUs
BBIpKCHUS
9 HepaBenctaa c OJTHOM
MePEMEHHOMN
10 Pemenne HepaBeHCTB ¢ OJHOMN
MePEMEHHOM. Uucnoseie
IPOMEKYTKH
11 Pemenne HepaBeHCTB ¢ OJHOMN
IIEPEMEHHOM. Hucnoseie
MTPOMEKYTKH
12 Pemenne HepaBeHCTB ¢ OJHOU

IIEPEMEHHOM.

YucioBele




MIPOMEXKYTKH

13 Pemenne HepaBeHCTB ¢ OJHOU
MePEMEHHOM. Yucnoseie
IPOMEKYTKH

14 Pemenne HepaBeHCTB ¢  OJHOM
IIEPEMEHHOM. Hucnoseie
IIPOMEKYTKH

15 CucreMbl TMHEWHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOM

16 CucreMbl TMHEWHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOM

17 CucreMbl TMHEWHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOM

18 Cucrembl JTMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOU

19 Cuctembl JTMHEHHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOU

20 Konumponvnas paboma Nel

21 IToBTOpeHHE M cUCTeMaTH3ALHUSA
y4e0HOro MaTepHaJia

I'naea 2 32uaca
KBaapaTununas gpyHkuus

22 [loBropenne  u  pacmupeHue
CBeJIeHUH 0 PyHKIMU

23 [loBTOpEeHHMEe M pacuiMpeHue
CBeJIeHUH 0 PyHKIMH

24 [ToBTOpeHre W pacmupeHue
CBEJICHUH 0 PYHKITHH

25 CpoiicTBa GyHKIIH

26 CpoiicTBa GyHKINU

27 CaoiicTBa GyHKIUU

28 Kak moctpouts rpaduk pyaxmmm y
= kf(x), ecnmu wusBecteH rpaduk
dynkiun y = f(x)

29 Kak noctpouts rpaduk pyHkum y
= kf(x), ecnmu wu3BecTeH rpaduk
dynkumn y = f(x)

30 Kak moctpouts rpadukn GpyHKIni
y=1f(x)+b
ny = f(x + a), ecnu uzBecTeH
rpaduk GyHKIHH
y =f(x)

31 Kak noctpouts rpapuku ¢pyHKIMi
y=1f(x)+b
ny = f(x + a), ecnu uzBecTen
rpaduk GyHKIHH
y =f(x)

32 Kak moctpouts rpaduku GyHKIHI
y=f(x)+b

ny = f(x + a), eciu u3BecTeH
rpaduk QyHKINU




y = f(x)

33 Kak nmoctpouts rpaduku pyHKuni
y=f(x)+b
ny = f(x + a), eciu u3BecTeH
rpaduk GyHKIIIN
y =f(x)

34 Kagparnunas  dyHknms, — e€
rpaduK ¥ CBOMCTBA

35 KBagparnunas  dyHkoms, — e€
rpaduK ¥ CBOMCTBA

36 KBagparnunas  dyHkoms, — e€
rpaduK U CBOMCTBA

37 Kagparnunas  dyHkoms, — e€
rpaduK U CBOMCTBA

38 KBagparuunass ~ ¢ynkuums,  eé
rpaduK U CBOMCTBA

39 KBagpartuunas ~ ¢Qynkuwms, — eé
rpaduK U CBOMCTBA

40 Konmponvnas paboma N2

41 Penienue kBaipaTHbIX HEPABEHCTB

42 Penrenue kBaipaTHBIX HEPABEHCTB

43 Penienue kBaipaTHbIX HEPABEHCTB

44 PemreHne kBagpaTHBIX HEPABEHCTB

45 Pemrenne kBagpaTHBIX HEPABEHCTB

46 Penienue kBaipaTHbIX HEPABEHCTB

47 CucreMpl ypaBHEHUH C JBYMs
EPEMEHHBIMU

48 CuctemMbl ypaBHEHHH C JBYMS
IePEMEHHBIMU

49 CucteMbl ypaBHEHHH C JIByMs
NEePEMEHHBIMU

50 CucteMbl ypaBHEHHH C JIByMs
NePEMEHHBIMU

51 Cucrempl ypaBHEHUH C JByMs
IepEMEHHBIMH

52 IloBTOpEeHne m cucremaTu3anus
y4eOHOI0 MaTepHaJja

53 Konmponvnaa paboma Ne 3

I'naea 3 21yac

9JIeMeHThI NMPUKJIAJTHOU
MaTeMATHKH

54 MaremMaTHueCKOe MOJICIMPOBAaHHE

55 MaTtemaTnueckoe MOJeIMPOBaHKE

56 MareMaTHueCKOe MOJICIMPOBAaHHE

57 IIpoLieHTHBIE pacueTsl

58 [TporieHTHBIC pacyeThl

59 IIpoLieHTHBIE pacueTsl

60 [TpuOakEHHBIC BEIYUCICHUS

61 [TpuGnuxEHHbBIE BEIYUCIICHUS

62 OcHOBHBIE npaBuia

KOMOHWHATOPHKH.




63 OcHoOBHBIE npaBuja
KOMOHWHATOPHKH.

64 OcHoBHBIE npaBujia
KOMOMHATOPHKH.

65 Yacrora " BEPOSITHOCTD
CITy4aliHOTO COOBITHUS

66 Yacrora " BEPOSITHOCTD
CITy4aliHOTO COOBITHUS

67 Knaccngeckoe oTpenieneHne
BEPOSITHOCTH

68 Knaccngeckoe oTpenieieHne
BEPOSITHOCTH

69 Knaccnueckoe oTpenieieHne
BEPOSITHOCTH

70 HavanbHbie CBEICHUS 0
CTaTHCTHKE

71 HavansHeie CBEJICHUS 0
CTaTHCTHKE

72 HauanpHble cBegeHUS O
CTaTUCTHKE

73 IloBTOpEHWE U cHCTEMATH3 AU
y4eOHOI0 MaTepuaJja

74 Konmponvnaa paboma Ned

I'naga 4
Yucaosble nociaenoBareabHocTu (21 uac)

75 YucioBble MOCIEA0BATEIHbHOCTH

76 YucioBble MOCIEA0BATEIbHOCTH

77 Apudmerrnueckas mporpeccust

78 Apudmernueckas nporpeccust

79 Apudmernueckas mporpeccust

80 Apudmernueckas nporpeccust

81 Cymma N HepBbIX  YIEHOB
apu(pMeTHYECKOH IPOrpeccuu

82 Cymma N @epBbIX  YIEHOB
apu(pMeTHIeCKON IpOorpeccuu

83 Cymma N @epBbIX  YIEHOB
apudmeTryeckoil nporpeccun

84 Cymma N @epBbIX  YIEHOB
apudmeTryeckoil nporpeccun

85 I'eomeTpuueckas nporpeccus

86 I"'eomeTprueckas MporpeccHs

87 I'eomeTprueckas nporpeccust

88 Cymma N TepBBIX  HICHOB
reOMETPHUECKON IPOTPecCuu

89 Cymma N TepBBIX  HICHOB

FCOMeTqueCKOﬁ mporpeccuun




90 CyMmMa N TepBBIX  YJICHOB
TeOMETPHUUYECKOI Mporpeccuu

91 Cymma OCCKOHEUHOM
TEOMETPUYCCKON TMPOrPECcCUH, Y
Kotopoii | (| <1

92 CymmMma OCCKOHEUHOM
TEOMETPUUYECKON TPOTPECCHH, Y
KoTopoi [ (| <1

93 Cymma OCCKOHEUHOM
rEOMETPUYCCKON TMPOrPECcCUH, Y
Kotopoii | (| <1

94 IloBTOpEHUE U cuUcTeMaTH3ALMSA
yueOHOro marepuasa

95 Konmponwvnas paboma Ne 5

Iloemopenue u cucmemamuzayus yueonozo mamepuana (10 uacos)

96-103 Ilosmopenue.

104-105 Konmponvnaa paooma Ne6.




MyHunumnazpHoe Or0KeTHOE 00111e00pa30BaTeNbHOE YIPEKICHUE
Bopucorie6ckoro ropockoro okpyra
Bopucornedckas ocHoBHas o0ieoopasoBarenpHas mkonaa Noll

Paccmorpena CornacoBaHo YTBepxaaro

Ha 3acenanuu [IIMO ecTecTBeHHO- 3aM. AupeKTopa 1o JpeKkTop MIKOJIbI
MaTEMATUUYECKOIrO LIUKJIIA YBP

IIporokon No. ot [Tpuxa3z No. oT
PykoBoautens [IIMO « »

Pa6ouas nporpamma
no yueoHomy npeamery «I'eomerpusi»
7-9 kaaccebl

CocraBurenb
AbapunoBa C.B., yuntens matemaruku, IKK

2019 — 2020 yueOHbIii roj




PA3JIEJI I. IVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IPEIMETA

IosicHUTEeIbHAA 3aMUCKA
Pabouas mporpamma mo npeamery «l'eomerpus» (manee mo Tekcty — Pabodas mporpamma)
ABISETCA  00s3aTENbHBIM  y4eOHBIM TpEIMETOM 00s3aTelIbHOM MpPEeAMETHOW  obiacTu
«MaremaTtuka u H”HGOpMaTHKa» U COCTaBJIEHA Ha OCHOBE:
- O®enepanpHoro 3akoHa or 29.12.2012r. Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoit
denepanuny;
-  @enepanbHOTO TOCYJAPCTBEHHOTO 00pa30BAaTENbHOTO CTaHIApTa OCHOBHOTO OOIIEro
obOpaszoBanusi (yTBepkKIeH mpukazoMm MwuHoOpHayku Poccum ot 17.12.10 Nel897 «O6
YTBEPXKICHUH (PeepaibHOTO TOCYAAPCTBEHHOTO0 O0pa30BaTEIbHOrO CTaHIApTa OCHOBHOTO
obmero obpazoBanus» (3apeructpupoBaHo MuHioctom Poccum 1 depans 2011 1.,
peructpauuoHHbIi Ne19644);

- nmpuka3za MunoOpHayku PO ot 29.12.2014 Nel644 "O BHeCeHMH M3MECHEHUN B MPUKa3
MunuctepctBa oOpa3zoBanust U Hayku Poccuiickoit @enepamuu ot 17 gexadps 2010 Ne1897 "O6
yTBepkAeHUH (eAepatbHOr0 TOCYAapCTBEHHOro 00pa3oBaTeNIbHOTO CTaHAApTa OCHOBHOTO
oOmrero oopazoBanus';

- mpukaza MwunHoOpnayku Poccum ot 31.12.2015 Ne 1577 «O BHeceHHMH H3MEHEHHIl B
denepanbHBIN TOCYIapCTBEHHBIA 00pa30BaTEIbHBINA CTAaHAAPT OCHOBHOTO 00IIEro 00pa3oBaHus,
YTBEpKACHHBIN MprKa3zoM MunuctepcTBa oOpa3zoBanus u Hayku Poccuiickoit denepanuu ot 17
nexadps 2010 r. Ne 1897y (3apeructpupoBan B Munrocte Poccun 2 despains 2016 r. Ne 40937);
- OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 001iero oopazosanuss MbOY BI'O OOIII
Ne 11, B cooTBeTCTBUH C y4eOHBIM INIAHOM OCHOBHOTO o011ero oopasosanust MBOY BI'O OOI
Nell.

-aBTopckoii nporpammoit A.I'. Mepsnsk, B.b. [Tononckuii, M.C. fxup, E.B. Bynko
(MaremaTuka: mporpammsl: 5-9 knaccsl A.I'. Mep3insk, B.b. [Tonouckuii, M.C. fxup, E.B.
bynko /. — M. :Benrana-I'pad, 2013. — 112 ¢.)

MecTo yueOHOTro npeaMera B yueOHOM IIaHe
B coorBercTBuM ¢ yueOHpiM uianoMm MBOY BI'O OOI No. 11 Ha u3ydenue npeamera

«"eomeTtpusi» B 7-9 kaccax OTBOJIUTCS MO 2 Yaca B HeAeNnt0, 35 y4eOHbIX Heflelnb, T.e. 70 JacoB
B roJ1. O011ee KoJIMYecTBO YacoB 3a 3 rojia 00y4yenus coctaniseT 210 vacos.

B knaccax, rae ooyuatorcs netu ¢ OB3 (3I1P) coxpansiercs ocCHOBHOE cojiepkaHue 00pa30BaHUs
MaTEeMaTHKH, HO JIOTIOJIHSAETCs CBOeoOpasueM, peayCcMaTpUBAIOIIUM KOPPEKIIMOHHYIO
HaIpPaBJIEHHOCTb O0yYEHUS.

B y4yeOHOM npouecce pemialTces 321241 KOPPEKIIMOHHO-PAa3BUBAIONIET0 00yUeHUs JIeTel ¢
3IIP.

1. dopmupoBaHHe COLMATIEHO-HPABCTBEHHOI'O IOBEACHNUS (OCO3HaHNE HOBOW COLIMAIBHOM POJH
YUEHHUKA, BBIMOJIHEHHE 00s13aHHOCTEH, IMKTYEMBIX IaHHOM POJIbIO, OTBETCTBEHHOE OTHOLIEHHUE K
yuebe, coOII0/IeHre paBuIl OBEICHHSI HA YPOKE, IPaBHJI OOIEHUS U T.1I.).

2. ®opmMupoBaHue yueOHOI MOTHBAILINH.

3. Pa3BuTHE TMUYHOCTHBIX KOMIIOHEHTOB MI03HABATENILHON JeITENbHOCTH (TI03HABATEIbHAS
AKTUBHOCTb, CAMOCTOSTEIbHOCTD, IPOU3BOJIBHOCTD ), IPEOA0TIEHUE HHTEIIIEKTYaJIbHOM
MIaCCUBHOCTH.

4. ®opMupOBaHHE YMEHUH U HaBBIKOB, HEOOXOIUMBIX IS I€ATEIHHOCTH JIFOOOT0 BUIA: YMEHHE
OpPUEHTHPOBATHCS B 33JJaHUH, INITAHUPOBATH PaOOTY, BHIIOIHATH €€ B COOTBETCTBHU C 00Pa3LIOM,
MHCTPYKIMEH, OCYIIECTBISITH CAMOKOHTPOJIb U CAMOOIICHKY.

5. ®opMupoBaHre HEOOXOIUMOH AT JTH0O0T0 BUJIA IEATELHOCTH: (ONepaluy aHaju3a,
CpaBHEHHUsI, 00001IeHNS, TPAKTUYECKON IPYNIUPOBKHU, JOTHUECKON Kiaccuukaimm,
YMO3aKJIIO4YEeHUH U JIp.).




6. opMupoBaHHE COOTBETCTBYIOIINX BO3PACTY OOIIEHHTEIUIEKTYaIbHBIX YMEHUH (Omepanuu
aHajn3a, CpaBHEHUS, 000OIICHUS, MPAKTHIECKOMN IPYIITHUPOBKH, JIOTHUECKON KJIaCCU(PUKAIIHH,
YMO3aKJIIO4YEeHUH U Jp.).

7. Koppekuys nHAUBUAYAIbHBIX OTKIOHEHUH.

8. OxpaHa 1 yKpeIuIeHne COMaTUYeCKOTr0 M MICUXUIECKOT0 30POBbS IIKOJIbHUKOB.

9. Opranu3zanusi 0J1aronpUsATHON COIMATIBHON CPEJIbI.

O6mme noxxoanl B padore ¢ gerbmu ¢ 3I1P:

- UHIUBUIYATbHBIN MOIXO/,

- IPEJOTBPALLEHUE HACTYIUIEHUS] yTOMIISIEMOCTH,

- aKTUBM3aLUs [I03HABATEIbHON JESATEIBHOCTH,

- oboraiieHue 3HaHUSIMU 00 OKPY’KaIoIeM MUPE,

- 0c000€ BHUMAaHUE - KOPPEKIUHU BCEX BUJOB JIEATEIILHOCTH,

- IPOSIBJICHUE NIEJArOru4eckoro TaKTa.

OcHoBHbBIE HANIPaBJIeHUsI KOPPEKIUOHHOH padoThI:

1. Koppekuusi OTaeNbHBIX CTOPOH ICUXUYECKON AeATeIbHOCTH

- pa3BUTHE 3pUTEILHOIO BOCIIPUATHUS U Y3HABAHUS;

- pa3BUTHUE 3pUTEIBHON MAMITH U BHUMAHUS;

- hopmupoBaHMe 0OOOIICHHBIX MTPEICTABICHHUA O CBOMCTBAX MPEAMETOB (IBET, (hopma,
BEJIMYMHA);

- pa3BUTHE IPOCTPAHCTBEHHBIX MPECTABIECHUN U OPUEHTALINN;

- pa3BUTHUE NIPEICTABICHUN O BPEMEHU;

- pa3BUTHE CIIyXOBOT'O BHUMAHUS U MaMATH;

-pa3zButHe (HOHETUKO-(POHEMATHUECKUX MPECTaBICHUHN, JOPMUPOBAHUE HABBIKOB 3BYKOBOTO
aHayu3a.

2. Pa3BuTHE OCHOBHBIX MBICTUTENLHBIX OMepaIuii:

- HaBBIKOB T'PYNIIUPOBKYU U Ki1accuukamu;

- yMeHHs paboTaTh MO CIOBECHOW U MUChMEHHOW HHCTPYKIIUHU, AITOPUTMY;

- YMEHMS IJIAHUPOBATh AEATEIbHOCTb.

3. Pa3BuTHe pa3ianyuHbIX BUIOB MBIILJICHUS:

- pa3BUTHE HATJISAHO-00Pa3HOTO MBIIIJICHUS;

- pa3BUTHE CIIOBECHO-JIOTUYECKOTO MBIIIICHHSI (YMEHHSI BUJIETh U YCTAHABJIUBATH JIOTHYECKHE
CBSI3M MEXAY IpeIMeTaMu, SBJICHUSMU U COOBITUSAMN).

4. Koppekuust HapyleHHi B pa3BUTUN AMOLIMOHALHO-TMYHOCTHOM chephl AeTel.

5. CoBepllieHCTBOBaHHE MPECTABICHUN 00 OKPYKAIOIIEM MUPE U 00OTaIICHUE CIIOBapSI.

6. Koppekiiys nHANBUAYAIbHBIX TPOOEIOB B 3HAHUSX.

Metoabl 00yueHusi: ONITUMAIBHO COYETAIOTCS CJIOBECHBIE, PAKTUYECKUE U HATJISIHbIE
METO/IbI, KOTOPBIE COOTBETCTBYIOT CIIEIYIOIIUM TPEOOBaAHUSIM:

- CTUMYJIUPOBATh y YYalIUXCsl pa3BUTHE CAMOCTOSITEIbHOCTH IIPH PEIIEHNN TTOCTABICHHBIX
yueOHBIX 3a7a4;

- (hopmHpoBaTH YMEHUE MOIH30BATHCS UMEIOIIUMUCS 3HAHUSIMH;

- coJiepXkKaTh JOCTAaTOUYHOE KOJIMYECTBO MILTIOCTPALIi, 00JIer4atonux BOCIpUITHE, TOHUMaHUe
MaTepuana;

- IO3TAIHOE paclpeieleHne yueOHOro MaTepruaia u aHaTMTUKO-CHHTETHUECKUH crtocob ero
MPETIOAHECEHHUS C IIEJIbI0 OTPAOOTKH KaXKI0T0 3JIEMEHTa U 00eCIeYeHHUs L[EJT0CTHOTO
BOCTIpHUATHA (0c000€ BHUMAHNE — BBISABICHUIO IPUYUHHO-CIIEICTBEHHBIX CBSA3EH U
3aBHCHUMOCTEH);

- aKIIeHT Ha TJIaBHOE MPH KPATKOCTHU U MPOCTOTE (POPMYITHPOBAHUS MPABUI U BHIBOJIOB;

- OIIOPA HA paHee YCBOCHHBIN U UMEIOIIHICS Y yJaluXCsl IPAKTUYECKUN OIBIT;

- IOCTaTOYHOE KOJIMYECTBO MPAKTHUECKUX YIPa)KHEHUN Il YCBOCHUS U TOBTOPEHUS y4eOHOTO
MaTepuaa, 3alaHui pa3HOU CTETIEHH CII0KHOCTH.



Co0u1r01a10TCS OPraHU3aNMOHHO-TIEJArOrHYecKHe yCa0BHs pu 00y4yenuu aereii ¢ 3I1P,
KOTOpbIe BKJIIYAIOT B ce0s:

* TIOBTOPEHHE Ha KaXXJOM YPOKE (YETKO CIUIAHUPOBAHHOE M JIOTHUYECKH 0OOCHOBAHHOE);

=  [I0Jaya MaTepuaa HeOOIBIIMMHU J03aMH ¢ 00513aTEIIbHBIM €0 MOCTEIEHHBIM YCIIOKHECHHEM.

*  U3MCHEHHE KOHTPOJIbHO-U3MEPHUTEIBHBIX MaTePHaIoB (yBeIHUeHHE pUdTa, 3aMCHA
IMUCHbMEHHBIX 3aIaHU# 3aJaHUsIMH Ha [T€YaTHOW OCHOBE, TECTOBBIMH 3aJaHUSAMHU U JIP.);

*  MHIMBUAYaAIbHBINA PEXKMM HAIMCAHUS KOHTPOJILHBIX padoT;

*  yBEJIMYCHHE BPEMEHU HA BBIMOJIHEHUE 3aJaHHI WK COKpallieHHe 00beMa 3aaHni;

= aJanTanys TPYIHBIX 3aIaHU, UX YITPOIICHHUE;
*  WCIOJIb30BaHUE Pa3HOOOPa3HBIX BUOB MOMOIIH (CXEMbI, OTIOPBI, AITOPUTMBI, TUIAHBI U

T.IL.).

Ipumepnsbiii YMK:
1. I'eomerpus: 7 kiacc: y4eOHMK JUIsl ydamiumxcst oOmieoOpa3zoBaTeibHbIX yupexaeHuit / Al
Mep3insk, B.b. TTononckuii, M.C. Skup. — M.: Benrtana-I'pad, 2016.
2. T'eomerpusi: 7 Kjacc: AUAAKTUYECKHWE MaTepHalibl: COOPHMK 3aJad M KOHTPOJIbHBIX
pabot / A.I'. Mep3msik, B.b. Ilononckuii, M.C. Slkup. — M.: Benrana-I'pad, 2016.
3. 'eomerpus: 7 knace: Mmertonudeckoe mocooue / A.I'. Mep3isk, B.b. TTononckwuii, M.C.
Sxup. — M.: Benrana-I'pad, 2016.

1. 'eometpus: 8 kiacc: yueOHUK JUIsl ydamuxcsi o0meoOpa3oBaTeNbHbIX yupexaeHuit / A.l.
Mep3msik, B.b. Iononckwuii, M.C. Skup. — M.: Benrana-I'pad, 2016.

2. T'eometpusi: 8 Kiacc: AUAAKTHUYECKHE MaTepHalibl: COOPHHMK 3a1a4 M KOHTPOJIbHBIX
pabot / A.I'. Mep3isik, B.b. [Tononckuii, M.C. SIxkup. — M.: Benrana-I'pag, 2016.

3. 'eometpus: 8 kinacc: Mmeronudeckoe mocodue / A.I'. Mep3msik, B.b. [Tononckwuii, M.C.
Sxup. — M.: Benrana-I'pad, 2016.

1. I'eomerpus: 9 kiacc: y4eOHHMK JUIsl ydammuxcsi oOmeoOpa3zoBareibHbIX yupexaeHuit / A.l.
Mep3nsk, B.b. [Tononckuit, M.C. SIkup. — M.: Benrtana-I'pad, 2016.

2. Teomerpusi: 9 kiacc: AMIAKTHYECKUE MaTepHANbl: COOPHHK 3a7ad M KOHTPOJIBHBIX
pabot / A.T'. Mepansk, B.b. [lononckuii, M.C. Skup. — M.: Benrtana-I'pad, 2016.

3. l'eomerpus: 9 knacc: meroaudeckoe nmocooue / A.I'. Mepamsik, B.b. ITononckuii, M.C.
SAxup. — M.: Benrana-I'pag, 2016.

N3yuenue npeametHoi obnactu "MaremaTnka 1 nHGoOpMaTUKa" TOHKHO 00€CIeUnTh:
OCO3HAaHKE 3HAYEHMS] MATEMaTUKH U NTHPOPMATUKHU B IOBCETHEBHOM KU3HU YEJIOBEKA;
(dbopMHpOBaHUE MPEACTABIECHUHN O COLMANIBHBIX, KyJIbTYPHBIX U HCTOPUYECKUX (pakTOpax
CTaHOBJICHUS] MAaTEMATUYECKON HAyKH;

NOHUMaHHE POJIM UHPOPMALIMOHHBIX NPOLIECCOB B COBPEMEHHOM MUPE;

(dbopMupoBaHKE IPEJICTABICHUNA O MATEMAaTHKE KaK YaCTH 00IIeYeIOBEYECKON KyIbTYpBI,
YHHMBEPCAIbHOM SI3bIKE HAyKH, I03BOJISIOLIEM OIMCHIBATH U M3Y4aTh PEAJIbHBIE TPOLIECCH] U
SIBJICHUS.

B pesynbrare u3ydeHus npeaMeTHoi odnacti «MaremaTuka 1 HTHPOPMATHKa» 00yJaroIuecs
pa3BUBAIOT JIOTUYECKOE U MATEMATUYECKOE MBIIIJIEHUE, ITOIY4aloT MPEICTaBICHUE O
MaTEMaTHUYECKUX MOJEISAX; OBJIAZIEBAIOT MAaTEMAaTUYECKUMU PACCYKICHUSAMU; ydaTcs
MPUMEHSTh MaTeMaTHUYeCKUe 3HAHUS MTPU PEIICHUHN PAa3JIMYHBIX 33/1a4 U OLEHUBATh MOJIy4YEHHbIE
pe3yJbTaThl; OBJIAJEBAIOT YMEHUSAMH PELICHHs YUeOHbIX 33/1a4; pa3BUBAIOT MaTEMaTHYECKYIO
MHTYULMIO; MOJIY4aloT MPeICTaBIeHHe 00 OCHOBHBIX MH(POPMAIIMOHHBIX MPOIIECCax B pealbHBIX
CUTYalUsX.



JInuHoCTHBIE, MeTaNIPeIMETHbIE, NIPeIMeTHbIE Pe3yJbTAThl U3yYeHH s

npeamMeTra « FeOMeTpm{»

[Tnanupyemble pe3yabTaThl OCBOSHHSI OCHOBHOW 00pa30BaTeIbHON IPOTPaMMbl OCHOBHOTO
obmero oopazoanus (OOIT OOO) npeAcTaBiIsAIOT COO0M CUCTEMY BEIYIIHMX IEJIEBbIX
YCTAaHOBOK U OXHUJAEMBIX PE3YJIBTATOB OCBOCHUSI BCEX KOMIIOHEHTOB, COCTABIISIOIINX
COJIepKaTeNIbHYI0 OCHOBY 00pa30BaTeabHOM porpaMMbl. OHU 00€CIIEUHBAIOT CBSI3b MEXKIY
tpeboBanusiMu ®I'OC OO0, 06pa3oBaTeIbLHBIM ITPOLIECCOM U CUCTEMOM OLICHKH PE3yJIbTaTOB
ocsoerust OOIT OOQO, BricTynas copepKaTeIbHON U KPUTEPUATLHON OCHOBOH IS pa3pabOTKH
IPOrpaMM y4eOHBIX NPEAMETOB, KypCOB, Y4€OHO-METOANUECKOH JINTEPATYPHI, IPOTrpaMM
BOCIHUTAHUS U COLIMATU3AIUHU, C OJTHOM CTOPOHBI, U CUCTEMBI OILICHKHU PE3YJIbTaTOB — C JPYTOM.
B cootBerctBum ¢ TpedoBanusmu @I'OC OO0 cucrema mIaHupyeMbIX pe3ynbTaToB —
JMYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX — YCTAHABIIMBAET U OMUCHIBACT KJIACCHI yUeOHO-
MIO3HABATENBHBIX M YUeOHO-TIPAKTHUECKUX 33]1a4, KOTOPbIE OCBAaUBAIOT YYalIHecs B X0/1€
o0y4deHus1, 0co00 BbIJIENSS CPEAN HUX T€, KOTOPBIE BEIHOCATCS HA UTOTOBYIO OLICHKY, B TOM
quCJle TOCYJapCTBEHHYIO UTOTOBYIO aTTECTALMIO BHIITYCKHUKOB. Y CIIELTHOE BHIIIOJTHEHUE 3TUX
3a1a4 TpeOyeT OT yJaluxcsi OBJIaICHUs CUCTEMON yUeOHBIX NeHCTBUI (YHHUBEPCATbHBIX U
cnenu(UYecKux sl KAKAO0ro Y4eOHOTO IPEAMETa: PeryIsTUBHBIX, KOMMYHUKATHBHBIX,
MO3HABATENIbHBIX) C Y4€OHBIM MaTEPHAIIOM U, TIPEXKIE BCETO, C OMOPHBIM Y4eOHBIM MaTEpPHAIIOM,
CILy’KallliM OCHOBOM IS OCJIEIYIOIIEr0 00YUEeHHUS.

JInyHOCTHBIE pe3yJIbTaThl:
. BOCIIUTaHHE POCCUICKOM Ipa)<1aHCKOM MACHTUYHOCTHU: MAaTPUOTH3MA, YBAKEHHSI K
OTeuecTBY, OCO3HAHUS BKJIaJa OTCUYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOU HAYKH;
. OTBETCTBEHHOE OTHOILIEHHE K YUYEHHIO, TOTOBHOCTb U CIIOCOOHOCTh 00YUYaIOIIMXCS K
CaMOpa3BUTHIO U CaMOOOPA30BAHNIO HA OCHOBE MOTHUBALIMU K O0YYEHMIO U [T0O3HAHUIO;
. OCO3HaHHBII BHIOOP M MOCTPOEHHE JalbHEHIIeH HHANBUTyalbHON TPaeKTOpUN
oOpa3oBaHus Ha 6a3e OPUESHTUPOBKH B MUpE Mpodeccuii u mpophecCHOHATBHBIX MPEAIOYTEHUH ¢
y4€TOM yCTOWYMBBIX [T03HABATENIBHBIX HHTEPECOB, A TAKXKE HA OCHOBE (POPMUPOBAHUS
YBOKUTEIFHOTO OTHOIICHHS K TPYILY, Pa3BUTHE OIBITA YYaCTHUS B COIIMAIBLHO 3HAYNMOM TPY/IE;
. YMEHHUE KOHTPOJIMPOBATh MPOLIECC U Pe3yJIbTaT yueOHOM U MaTeMaTH4eCcKOi
NesITeTbHOCTH;
. KPUTHUYHOCTh MBIIUICHUS, HHUIIUATHBA, HAXOJYUBOCTb, aKTUBHOCTb MIPU PELICHUN
3ajau.
MeTanpeaMeTHbIe Pe3yJIbTaThl, BKIIOUAIOT OCBOCHHBIE 00YJIAIOIUMICS MEXKITPEIMETHEIC
TIOHATHUS ¥ YHUBEPCAIbHBIE YIeOHbIE NEHCTBHS (PEryIATUBHBIC, II03HABATEIBHBIE,
KOMMYHHUKATHBHBIE).
PerynstuBHbie YY ]|
9. VYMeHHe caMOCTOSTENBHO ONPEAENTh e 00y4eHHUs], CTaBUTh U (HOPMYIHPOBATH
HOBBIE 32/1a41 B y4ueOe 1 MMO3HABATEIbHOM IEITETFHOCTH, PAa3BUBATh MOTHUBBI U
MHTEpECHI CBOEH MM03HaBaTEIbHOM 1eATeIbHOCTH. O0YyJaroNUiics CMOXKET:
® aHAIM3HMPOBATH CYIIECTBYIOIINE U TUIAHUPOBATh OyayIine oOpa3oBaTeIbHbIE
pe3yJIbTaThI;
® UJCHTU(UIMPOBATH COOCTBEHHBIE MPOOIEMBI U OTIPENIENIATh TIaBHYIO po0IeMy;
® BBIIBUTaTh BEPCUU peIIeHUs MpoOiIeMbl, (POPMYITHUPOBATH TUIIOTE3HI,
MPEBOCXHILATh KOHEUHBIN pe3yIbTarT;
® CTaBUTH IENb JACATEITHHOCTH Ha OCHOBE OIPEIeNIEHHON TPOOIeMbI U
CYIIECTBYIOIINX BO3MOKHOCTEM;
e (opmynupoBaTh yueOHbIE 3a/1a4l KaK IIark JOCTH)KEHUS MOCTaBICHHOH LIeIH
NesTeNbHOCTH;
e 00OCHOBBIBATH IIETIEBBIC OPHEHTUPHI U TIPUOPUTETHI CCHUTKAMU Ha IIEHHOCTH,
yKa3bIBasi 1 0OOCHOBBIBAs! IOTHUECKYIO MTOCIIEI0BATEIbHOCTD IIATr0B.



10. YMeHue caMOoCTOSTeTbHO MJIaHUPOBATH ITYTH TOCTHKEHUS 1IeJIel, B TOM YHCIIe
aNbTEPHATUBHBIC, OCO3HAHHO BHIOUpATh Hanbosee A3 (PeKTUBHBIC CITIOCOOBI pEIICHUS
y4eOHBIX M MMO3HABATEIbHBIX 3a7a4. O0yJaromuics CMOXeT:

e ompenensaTh He0OX0aUMbIe JEHCTBHE(ST) B COOTBETCTBUU C yUEOHOM 1
MMO3HABATEJILHOW 3a/1a4eii U COCTABJISITh AJITOPUTM HX BBITIOJHEHUS;

e 000CHOBBIBAThH U OCYIIECTBIISATH BBIOOp Hanbosiee 3 (PeKTUBHBIX CIIOCOOOB
pelieHrs yueOHbIX U [M03HABATENIbHbBIX 3a/1a4;

®  OIpenesITh/HaXOAUTh, B TOM YHCIIE U3 IPEJIOKEHHBIX BAPUAHTOB, YCIOBUS IS
BBITIOJIHEHUS] y4€OHOM U 1MO3HaBaTEIbHOM 3a1a4H;

e BBICTpPaMBATh KU3HEHHBIE [IJIaHBI HA KPATKOCPOUHOE Oyayliee (3asiBIATh LieJeBbIe
OpPUEHTHPHI, CTAaBUTH a/ICKBAaTHBIC UM 33/1a4U U MpeAiarath JeHCTBUs, YKa3bIBasi U
000CHOBBIBAS JIOTHYECKYIO TIOCIIEIOBATEIEHOCTD IIAaroOB);

e BBIOUPATH U3 MPEATIOKEHHBIX BAPUAHTOB U CAMOCTOATEIHHO UCKATh
CpeacTBa/pecypchl sl pelIeHUs 3aa4u/JOCTUKESHUS LIETIH;

® COCTaBJISATH IJIaH PEIICHUS MTPOOJIEMBI (BBITIOIHEHUS TIPOEKTA, POBEICHUS
HCCIe0BaHUs );

e OIpenessaTh MOTEHINAIBHBIEC 3aTPYIHEHUS IPU PEIICHUU Y4eOHOH 1
MO3HABATEJILHON 33/1a4M U HAXOJUTh CPEACTBA I UX YCTPAHCHUS,

® OIUCHIBATh CBOH OIBIT, OOPMIISISL €T0 ISl IEPEeavl APYTUM JIIOJIIM B BUJIE
TEXHOJIOTUH PELICHUS MPAKTUYECKUX 33/1a4 OMPEEICHHOTO Kacca;

® IUIAHUPOBATH U KOPPEKTUPOBATH CBOIO MHIMBUIYAIbHYIO 00pa30BaTEIbHYIO
TPaeKTOPHUIO.

11. YMeHue COOTHOCUTH CBOU JEHCTBUS C IJIAHUPYEMbBIMU Pe3yJIbTaTaMuU, OCYIIECTBISATh
KOHTPOJIb CBOEH JI€ATEIbHOCTH B IPOLIECCE TOCTUKEHUS PE3yNbTarTa, ONpPeAesaTh
CHOCOObI IeUCTBUI B paMKaX MPeIIOKEHHBIX YCIOBUN U TPEOOBAaHUM,
KOpPPEKTUPOBATh CBOU JCUCTBUSA B COOTBETCTBUU C U3MEHSIOLIEHCS CUTYALUEN.
OOyyaromuiicss CMOXeT:

OTpPEIETSATh COBMECTHO C MEIaroroM U CBEPCTHUKAMH KPUTEPHUH IUITAHUPYEMBIX PE3yJIbTaTOB
U KPUTEPUU OLIEHKU CBOEH yueOHOM e TeIbHOCTH;

CUCTEMAaTHU3UPOBATH (B TOM YKCIIE€ BEIOMPATh MPUOPUTETHBIC) KPUTEPUH TLIAHUPYEMBIX
PE3YIbTATOB M OLIEHKHU CBOEH J1€ATENbHOCTH;

OTOMpAaTh HHCTPYMEHTHI [Tl OLIEHUBAHUS CBOEH JICSITEIIBHOCTH, OCYIIECTBIISATh
CaMOKOHTPOJIb CBOEH JCATEIHHOCTH B paMKax MPEAJIOKEHHBIX YCIOBUN U TPEOOBAHMIA;
OIICHUBATh CBOIO JCSITENFHOCTD, APTYMEHTUPYS PUUUHBI JOCTHKEHHS WU OTCYTCTBUS
TUTAHUPYEMOTO pe3yibTaTa;

HaXOJIUTh TIOCTATOYHBIE CPECTBA JJIS BHIMOTHEHUS yUeOHBIX NEHCTBUM B U3MEHSIOIICHCS
CUTYaIlUU W/WIH IPU OTCYTCTBUH ILIAHUPYEMOTO PE3YNIbTaTa;

paboTasi Mo cBOeMy TUIaHY, BHOCUTh KOPPEKTUBHI B TEKYIIYIO I€ITEIILHOCTh Ha OCHOBE
aHaJIn3a U3MEHEHUN CUTYaINH JIJIs TTOJTYYSHUS 3aINIAaHUPOBAHHBIX XapaKTEPUCTUK
MPOJYKTa/pe3ynbTara;

YCTaHABIUBAThH CBSI3b MEXK/Y IMOJYUYEHHBIMU XapaKTEPUCTHKAMU MTPOIYKTA U
XapaKTepUCTUKaMU Mpoliecca AeSITEbHOCTH U 110 3aBEPIICHUH e TeIbHOCTH MpeAiarath
M3MEHEHHE XapaKTEePUCTHK Mpoliecca A OTyYeHUs YIyUIIeHHBIX XapaKTePUCTHK
IPOAYKTa,

CBEPSITh CBOU JCUCTBHUS C IENBIO U, TPH HEOOXOTUMOCTH, UCTIPABIISTH OLTHOKHU
CaMOCTOSITENIBHO.

12. YMeHue OlleHNBaTh IPABHIILHOCTH BBITIOJHEHUS YIeOHOH 3a/1a9u, COOCTBCHHBIE
BO3MOKHOCTH €€ perieHus. O0yJaromuics CMOXKeT:

OTIPENIETISATh KPUTEPUH TIPABMIIBHOCTH (KOPPEKTHOCTH ) BHITIOJTHEHUS yUeOHOM 3a1a9H;
aHAJIM3UPOBATh U 00OCHOBBIBATH MPUMEHEHNE COOTBETCTBYIOIIETO HHCTPYMEHTAPUS JIsI
BBIMIOJTHEHUS y4eOHOM 3a1aui;



e CcBOOOJIHO IOJIB30BATHCS BHIPAOOTAHHBIMHU KPUTEPHUSIMH OIEHKH U CAMOOIICHKH, UCXOIS U3
eI U UMEIOIINXCS CPENCTB, pa3iinyas pe3ysbTaT U CIOCOObI 1eHCTBUI;
® OIICHUBATh MPOJYKT CBOEH JEATEILHOCTH I10 331aHHBIM H/HII CaMOCTOSTEIHHO
OTIpe/ICIEHHBIM KPUTEPHSIM B COOTBETCTBHUU C TIEIBIO JIESTEIIHHOCTH,
e 000CHOBBIBATH JOCTHKUMOCTH €M BEIOPAHHBIM CITIOCOOOM Ha OCHOBE OLIEHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEITHUX PECYPCOB;
e (uKcHpOBaTH U AHATU3UPOBATH TUHAMHUKY COOCTBEHHBIX 00pa30BaTEIBHBIX PE3YIbTATOB.
13. Briagenue ocHOBaMH CaMOKOHTPOJISI, CAMOOIICHKH, PUHSATHUS PEIICHUNA 1
OCYILIECTBIICHUSI OCO3HAHHOTO BhIOOpA B yueOHOI 1 nmo3HaBaTenbHON. OOy4aromuiics
CMOJXET:
e HaOIIOAATh U aHAJIM3UPOBATH COOCTBEHHYIO YUE€OHYIO U MO3HABATENIbHYIO ACSTEIbHOCTD U
JESTENIbHOCTD IPYruX 00y4yaroluXcs B POLIecce B3aUMOIIPOBEPKU;
® COOTHOCHTH PEAIbHBIE H IJITAHUPYEMBIE Pe3yIbTaThl HHIUBUyaTbHOU 00pa30BaTEeIbHOM
JESTEIIbHOCTH U JCNIaTh BBIBOIBL;
® [PUHUMAThH pEIICHHUE B yUeOHON CUTYyallul U HECTU 32 HErO OTBETCTBEHHOCTD;
®  CaMOCTOSITENIHO ONPEACIATh MPUYMHBI CBOETO yCIIeXa UM HEeyCIeXa U HaXOAUTh CIIOCOOBI
BBIXOJIa U3 CUTYaIlMH HEYCIIeXa;
® PETPOCHEKTUBHO OMPEIENITh, KaKhe EHCTBUS MO PELICHUI0 yueOHOM 3a7auu WK
napaMeTpsbl ITUX ACHCTBUI MPHUBENU K MOJIYYCHUIO UMEIOIIErocs MPOAYKTa yueOHOU
JeSITeTIbHOCTH;
® JIEMOHCTPUPOBATH MIPUEMBI PETYISILIUH MCUXO(PU3UOTOTUIECKIX/ SMOIIMOHAIBHBIX
COCTOSTHUH 17151 JOCTHKeHUs 2 (deKTa ycrnoKoeHus (yCTpaHEeHUS! IMOLMOHAIBHOM
HANPSDKEHHOCTH), 3 dekTa BoccTaHOBICHUS (OCTa0ICHHMSI POSIBIICHUN YTOMIICHHS ),
s dexra akTUBU3ANKH (ITOBBIIICHHUS TICUXO0(PH3NOIOTMIECKON pEaKTUBHOCTH ).
ITo3naBarenbHbIE YY |
14. YMenue onpenensiTh NOHATHUS, CO3/1aBaTh 0000IIEHNS, YCTAaHABINBATh AHAIIOTHH,
KJIACCU(UIIUPOBATH, CAMOCTOSITEIILHO BRIOMPATH OCHOBAHUS M KPUTECPHH TSI
KiaccupuKaluy, yCTaHABINBATh PUIMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTD
JIOTHYECKOE PACCYKACHUE, YMO3AKIIOUeHNE (MHAYKTUBHOE, IETYKTUBHOE, 110
aHAJIOTUU) U JIeJaTh BbIBOABI. OOyUaroIUiCs CMOXKET:
® BBIJCIIATH OOIUI MPU3HAK JIBYX WJIM HECKOJIBKUX MPEAMETOB WIH SBIICHUN U OOBSICHATH UX
CXO/ICTBO;
e 00BEeIUHATH IPEIMETHI U SIBICHUS B TPYIIHI IO ONPEEICHHBIM MPU3HAKaM, CPAaBHUBAT,
KJaccu(puIuUpoBaTh U 00001aTh (PaKThI U SBICHUS;
®  BBIJCIIATH SBJICHUE U3 OOIIETO Psijia APYTHUX SBIICHHIA,
® CTPOHUTH pacCyXJEHHUE OT OOIIMNX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHHSIM M OT YaCTHBIX
SBIICHUH K OOIIMM 3aKOHOMEPHOCTSIM;
® CTPOHWTH pPacCyXJECHUE HA OCHOBE CPABHEHHUS MPEAMETOB U SBJICHHIA, BEIICTISAS TIPH dTOM
oO111e NMpU3HaKy;
® U3JaraTh MOITYYCHHYIO HH(POPMAIUIO, MHTEPIPETUPYS €€ B KOHTEKCTE pelIaeMoil 3a1auu;
® CaMOCTOSATENHHO yKa3bIBaTh Ha HH(OPMAIINIO, HYKJAIOIIYIOCS B IPOBEPKE, MpeAiaratb u
MPUMEHSITh CIIOCOO MPOBEPKH TOCTOBEPHOCTU MHPOPMAITIH;
e BepOaNMM30BaTh SMOIMOHAIBLHOE BIICUATIICHHE, OKa3aHHOE Ha HETO NCTOYHUKOM;
e JIeaTh BBIBOJI HA OCHOBE KPUTHYECKOTO aHAIN3a Pa3HBIX TOYCK 3PCHMS, ITOITBEPIKIAThH
BBIBOJT COOCTBEHHOM apryMeHTalUel WIH CAMOCTOSTEIBHO TIOJyYCHHBIMHU JTAHHBIMHU.
15. YMeHnue co3naBath, IPUMEHATh U IPE0OPA30BLIBATH 3HAKK M CUMBOJIBI, MOJIEIH U
CXEMBI JUIsl pellieHrs YIeOHBIX U MMO3HABATENbHBIX 3a/a4. OOyJaronuiics CMOXKET:
e 0003HaYaTh CHMBOJIOM U 3HAKOM MIPEIMET /WU SBJICHHE;
®  ONpEIENATh JJIOTHISCKUE CBSI3U MKy MPEAMETAMHU W/WJTH SIBJICHUSMHA, 0003HAYATh JaHHBIC
JIOTHYECKHE CBS3H C TIOMOIIBHIO 3HAKOB B CXEME;
® CTPOUTH MOJIETIH/CXEMY Ha OCHOBE YCIIOBHUH 3aauu U/WIIH CIIOCO0a €€ pelieHus;
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cOo37aBaTh BepOaIbHBIC, BEMIECTBEHHBIE X MH()OPMALIMOHHBIEC MOJICIIU C BBIJICICHUEM

CYIIECTBEHHBIX XapaKTEPUCTHK 00BEKTa JJIsl ONpeAesieHHs crioco0a penieHus 3a/1a49u B

COOTBETCTBUU C CUTYALIUEH;

CTPOHTH CXEMY, aJITOPUTM JICHCTBHSI, UCTIPABIIATH WJIM BOCCTAHABIIMBATh HEM3BECTHBIIN paHee

QITOPUTM Ha OCHOBE MMEIOLIETOCS 3HAHUS 00 00BEKTE, K KOTOPOMY IIPUMEHSIETCS alITOPUTM;

CTPOUTH JIOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;

aHaATM3UPOBATH/peIIEKCUPOBATH OMBIT Pa3pabOTKH U pealn3aluu YIeOHOTO IPOEKTa,

UCCIeI0BaHHs (TEOPETUUECKOT0, SMITMPHYECKOT0) Ha OCHOBE MPEUIOKEHHOM POOIIEMHOI

CHUTYAIlMH, TIOCTABICHHOH IIEJIM /WM 33JJaHHBIX KPUTEPUEB OLICHKU TIPOIyKTa/pe3ybTara.
16. CmpicinoBoe urenue. OOyJaromuics CMOKET:

HAXOJIUTh B TEKCTE TpeOyeMyro HH(OpMAIIHIO (B COOTBETCTBUH C IIEJISIMU CBOECH

JIESATEILHOCTH),

OPHEHTHPOBATHCS B COJICPKAHUM TEKCTA, IOHUMATh IIEJIOCTHBIA CMBICI TEKCTA,

CTPYKTYPHPOBATh TEKCT;

yCTaHABJIMBATh B3aUMOCBSI3b OIIMCAHHBIX B TEKCTE COOBITUH, SIBIICHHIA, TIPOLIECCOB;

PE3IOMUPOBATH TJIABHYIO HJICIO TEKCTA,

npeoOpa3oBhIBATH TEKCT,

. PazBuTHe MOTHMBALIMM K OBJIAJICHUIO KYJIBTYPOX aKTUBHOT'O UCIIOJIB30BAHUS CIOBApEU U

APYruXx MOUCKOBBIX CUCTEM. O6y11a}0111m71c;[ CMOXKCT:

OTIPECIIATh HEOOXOJUMBIE KITFOUCBBIC TIOMCKOBBIE CIIOBA M 3aIIPOCHL;

OCYIIECTBJISITh B3aUMO/ICHCTBUE C 3JIEKTPOHHBIMU TOMCKOBBIMU CUCTEMAMU, CIIOBAPSIMH;
(hopMHPOBATh MHOKECTBEHHYIO BRIOOPKY M3 TTIOMCKOBBIX HCTOYHUKOB ISl 00bEKTUBH3AIHH
pe3yJIbTaTOB MOUCKA;

COOTHOCHUTH TIOJyYEHHbBIE PE3yIbTAThl IOUCKA CO CBOCH JESATENbHOCTHIO.

KommyHukatusubie YY /|
14. YMeHue opraHu3oBbIBaTh y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JI€ATEIBHOCTD C

YUUTEJIEM U CBEPCTHUKAMH; padOTaTh MHAUBUIYAJIbHO U B IPYIIE: HAXOAUTH o011Iee
peleHre U pa3peraTb KOHQIMKTBI HA OCHOBE COIJIACOBAHUS MO3ULUI U yueTa HHTEPECOB;
(dbopMyIupoBaTh, ApryMEHTUPOBATh U OTCTauBaTh CBOE MHeHUE. OOy4Jarouiicss CMOKET:
OIPEAEIIATH BO3MOXKHBIE POJIM B COBMECTHOH €ATEIBHOCTH;

UTpaTh ONPENEIECHHYIO POJIb B COBMECTHOM NEATENBHOCTH;

OPUHUMATh MO3ULUIO COOECEeTHIKA, TOHUMAs MO3UIHIO JIPYTOro, pa3jinyarh B €ro peuu:
MHEHHE (TOUKY 3pEHUs), J0Ka3aTeNIbCTBO (apryMEHTHI), (JaKThl; TUIIOTE3bI, AKCHOMBI,
TEOpUU;

OTIpeNieNATh CBOU ACUCTBUS U JEHCTBUS MapTHEPA, KOTOPbIe CHOCOOCTBOBAIM UIIH
IPEMSITCTBOBAIN NPOLYKTUBHOM KOMMYHHKAIUY;

CTPOUTH MO3UTHBHBIE OTHOLLEHUS B Ipoliecce yueOHOM 1 O3HABATENbHOM 1€ATENbHOCTH;
KOPPEKTHO M apryMEHTHUPOBAaHHO OTCTaMBaTh CBOIO TOUKY 3pEHUs, B IUCKYCCUU YMETh
BBIJIBUT'aTh KOHTPApIyMEHTBI, epedpa3upoBaTh CBOIO MBICIb (BIaJJeHUE MEXaHU3MOM
HKBUBAJIEHTHBIX 3aMEH);

KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IIPU3HABaTh
OLIMOO0YHOCTh CBOEIO MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €r0;

npejiaraTh albTEPHATUBHOE PElIeHHE B KOH(DIUKTHOM CUTYyallNH;

BBIJIETISATH OOIILYIO TOUKY 3PEHHSI B TUCKYCCHH;

JIOTOBApUBATHCA O MpaBUJIaX U BOMPOCAX AJIsi OOCYXKIAEHHSI B COOTBETCTBUHU C
IIOCTAaBJIEHHOM Mepe.l TPyNIoi 3a1a4ei;

OpraHM30BBIBAaTh YUeOHOE B3aUMOJICHCTBUE B IPyIIIe (ONpeaesaTh 00Iue HeiH,
pacnpenensaTh POy, JOroBapuBaThCs APYT € APYroM U T. 11.);

yCTpaHATh B paMKax JAHaora pa3pbiBbl B KOMMYHHUKAIMU, 00YCIOBICHHbBIE
HENOHUMaHUEM/HEIIPUATHEM CO CTOPOHBI cOOECeTHHUKA 3a7auu, (OPMBI UIH COAECPIKAHUS
J1aJIora.



15. VYmeHue oco3HaHHO UCIOIB30BaTh PEYEBBIE CPEJICTBA B COOTBETCTBUHU C 3a1a4ei
KOMMYHHUKAIIUH JIJIsl BBIPAKEHUSI CBOMX UYBCTB, MBICIICH U MOTpeOHOCTEH 1715
IUTAHUPOBAHMS U PETYJISILIUN CBOEH NEATEIbHOCTH; BJIaJIECHUE YCTHON U MMCbMEHHON
pPeYbI0, MOHOJIOTHYECKOW KOHTEKCTHOM peubto. O0y4aromuicsi CMOKET:

e  OIpenessiTh 33/1a4y KOMMYHHMKAIIUU M B COOTBETCTBUU C HEll OTOMpPATh pedyeBbie CPECTBA;

e OTOMpATh U UCIIOJIB30BATh PEUEBbIE CPEICTBA B MIPOLIECCE KOMMYHUKAIIMU C IPYTUMU

JIOJIbMU (UAJIOT B Mape, B Majou TpymIe u T. 11.);

®  [IPEICTaBIATH B YCTHOM MJIM MUCHMEHHOW (hopMe pa3BEPHYTHIH MJIaH COOCTBEHHOM
JESITEIIbHOCTH;

e  co0i01aTh HOPMBI MYOJIUYHOMN peyH, pErjJaMeHT B MOHOJIOTE U TUCKYCCHH B
COOTBETCTBUU C KOMMYHUKATUBHOM 3a7a4eii;

e  BBHICKa3bIBaTh M 0OOCHOBBIBATH MHEHHUE (CY>KICHUE) U 3allpalllBaTh MHEHUE TTApTHEPA
B paMKax JUaJlora;

e  [PUHUMATh PEUICHHE B XOJIC UAJIOTa U COTJIACOBBIBATh €T0 C COOECETHUKOM;

®  C03[aBaTh NMCbMEHHBIE KKIUIIUPOBAHHBIE» U OPUTMHAIBHBIE TEKCTHI C
UCTIOJIb30BaHUEM HEOOXOAUMBIX PEUEBBIX CPE/ICTB;

®  HCMOJB30BaTh BepOalbHbBIE CPEACTBA (CPEACTBA JIOTHUECKOM CBSI3M) IS BBICICHUS
CMBICITIOBBIX OJIOKOB CBOETO BHICTYILICHUS;

®  1CNOJb30BaTh HEBEPOAJIbHBIE CPEACTBA WM HAIJISIHbIE MaTEPUAIIBL,
MOJrOTOBJICHHBIE/OTOOPAHHBIE 1TOJT PYKOBOACTBOM YUUTEIIS;

e  JeNaTh OLUEHOYHBIN BBIBOJ O JOCTH>KEHHUH LIEJIM KOMMYHUKAIIMU HETIOCPEICTBEHHO
nocie 3aBepIleHnss KOMMYHUKATUBHOT'O KOHTaKTa 1 0OOCHOBBIBATH €rO.

16. dopMupoBaHUE U PA3BUTHE KOMIIETCHTHOCTH B O0JIACTH MCIIOIH30BAHUS
nH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TexHosorui (nanee — UKT). OGyuaromuiics
CMOJKET:

e  [[eJICHANPABJICHHO UCKATh U UCIOJIb30BATh NHPOPMAILIMOHHBIE PECYPCHI,
HE00XO0AUMBIE /7S peIlIeHUs] YUeOHbIX U MPaKTUUECKUX 3ajau ¢ nomoiubto cpeacts UKT;
e  BpIOMpATH, CTPOUTH U UCIIOJIB30BAThH AJCKBATHYIO MHPOPMAIIMOHHYIO MOJEIIb JUIs
nepeaayr CBOMX MBICIIEH CPeICTBAMH €CTECTBEHHBIX M (DOPMAIIBHBIX SI3BIKOB B
COOTBETCTBUHU C YCIIOBUSIMU KOMMYHHUKAIIWH;

e  BBIICNATH UH(POPMAIIMOHHBINA aCIIEKT 3aJja4, OTIEPUPOBATh JaHHBIMH, UCIIOJIb30BaTh
MOJIEJIb PELICHHUS 3a/1a4H;

®  HCHOJb30BATh KOMIBIOTEPHBIE TEXHOJIOTUH (BKIIHOUasi BEIOOP aJeKBAaTHBIX 3a]aue
MHCTPYMEHTAJIBHBIX IPOrPaMMHO-AINIaPATHBIX CPEJICTB U CEPBUCOB) JUJISI PELICHUS
MH(POPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX YU€OHBIX 3ajlay, B TOM YHCJIe: BHIYHCIECHUE,
JIOKJIaJI0B, peepaToB, CO3/1aHue MPEe3eHTalui U JIp.;

®  HCHOJb30BATh HH(POPMALUIO C YUETOM 3THUYECKHUX U ITPABOBBIX HOPM;

e  Cco03/1aBaTh MH(POPMAIIMOHHBIE PECYPCHI PA3HOTO TUIA U JJISl pa3HBIX ayIUTOpUi,
co0uro1aTh HH(OPMAIIMOHHYIO TUTHEHY U MpaBUia MHPOPMALMOHHOW O€30MaCHOCTH.

IIpenmeTHble pe3yJbTaThl.

1) dopmupoBaHue MpeICTaBICHUA O MaTeMaTHKE KaK O METOJE MO3HaHMA JIeHCTBUTEIBHOCTH,
MO3BOJISIONIEM OMMCHIBATh M U3y4aTh pEalIbHbIE MPOILIECCHI U SABJICHUS:

OCO3HaHHE POJIM MaTeMaTUKU B pa3BUTHHU Poccum u mupa;

BO3MOXXHOCTh IIPUBECTU NMPUMEPHI U3 OTEYECTBEHHON M BCEMUPHON HMCTOPUU MaTEeMaTHUYECKUX
OTKPBITHI U UX aBTOPOB;

2) pa3BuTHE YMEHUH paboTaTh € Y4eOHBIM MaTEeMAaTHUYECKUM TEKCTOM (aHAJIU3UPOBATh,
U3BJIEKaTh HEOOXOAMMYIO HMH(OpPMAIMIO), TOYHO M T'PaMOTHO BBIpaXaTb CBOM MBICIH C
NPUMEHEHHEM MaTeMaTU4eCKOW TEPMUHOJIOTMM M CHMBOJIMKH, MPOBOAMTH KJAaCCH(pUKALUU,
Joruyeckrue 000CHOBaHMs, JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUI:



MPUMEHEHHE CcIoco0a MOUCKa PEIICHHsI 33/]a4i, B KOTOPOM PACCYXJICHHE CTPOUTCS OT YCIOBUS
K TpeOOBAHUIO WU OT TPEOOBAHMS K YCIIOBHUIO;

COCTaBIICHUE IUTAHA pEIICHHs 3aJa4d, BBIJCICHUE JTAllOB €€ PEIICHUs, HWHTEPIpEeTaIHs
BBIYUCIIUTEILHBIX PE3YJIbTATOB B 3a/1a4e, HCCIICJOBAHUE TTOYYEHHOTO PEIICHHUS 3a]1auy;
pelIeHNe JTOTUYECKHX 3a/1aY;

3) ompeecHUE MOJIOKEHUS TOYKH 10 €€ KOOPAWHATaM, KOOPAMHATHI TOYKH TI0 €€ IOJIOKESHUIO
Ha IJIOCKOCTH;

4) OBJIaZICHUE TEOMETPHUYECKUM SI3BIKOM; Pa3BHTHE YMEHHS HCIOJIB30BATh €ro IS ONUCAHUS
NPEIMETOB  OKPYXKAIOMIET0  MHUpPA;  Pa3BUTHUE  MPOCTPAHCTBEHHBIX  MPEICTABIICHUH,
n300pa3UTEIbHBIX YMEHUI, HABBIKOB TEOMETPHUECKUX TTOCTPOCHHUI:

OTIEpUPOBAHME TIOHATUSAMU: (UTypa, TOUYKA, OTPE3OK, TpsMas, Jy4, JOMaHas, Yrod,
MHOTOYTOJIbHHUK, TPEYTOJbHUK U YETHIPEXYTOJIbHUK, MPSMOYTOJIBHUK U KBAJIPaT, OKPYKHOCTh U
KpYT, PSIMOYTOJIbHBIN MapajuieNenunes, Kyo, map; n300pakeHrne n3y4aeMbIx GUryp OT pyKu U
C TIOMOUIBIO TMHEWKH U IIUPKYJIS;

BBITIOJIHCHUC HU3MCPCHUA IJIUMH, paCCTOHHHﬁ, BCJIMYHH YIJIOB C IIOMOUIBIO HHCTPYMCHTOB JIA
U3MEPEHUH JUTHH U YTJIOB;

5) <¢opMupoBaHHE CHUCTEMAaTHYECKHX 3HAHUW O IDIOCKMX (urypax © WX CBOWCTBAX,
NPEJCTAaBICHUN O MPOCTEHIUX MPOCTPAHCTBEHHBIX TeJaX; Pa3BUTUE YMEHUN MOJICIHPOBAHUS
pETBHBIX CHTYallMid HA SI3bIKE TEOMETPUHU, HCCICOBAHMS TIOCTPOSHHOW MOJEINd C
UCIIOJIb30BAHUEM T€OMETPHUCCKUX TIOHATHH W TEOpeM, armapara ajareOpbl, peIIeHus
TCOMETPHUICCKUX W NNPAKTHUYCCKUX 3a/1aq:

OlEepHpPOBaHHWE HAa 0a30BOM YPOBHE IMOHSTHUSMHU: PAaBEHCTBO (QUIyp, MapauIeIbHOCTh U
NEPHEHIUKYIISIPHOCTD IPSAMBIX, YIIIbI MEXAY IPSIMBIMU, IEPIECHAUKYIIAP, HAKJIIOHHAS, IIPOCKLIUS;
NPOBE/ICHUE JI0KA3aTEIbCTB B TCOMETPHH;

OINICpHUpPOBAHUEC HaA 0a3oBOM YPOBHC TMOHATUSAMU: BCKTOpP, CyMMa BCKTOPOB, IIPOU3BCACHUC
BEKTOpa Ha YHCII0, KOOPJMHATHI HA IJIOCKOCTH;

PCICHUE 3a/lad HAa HAXO0XACHHUC I'COMCTPUYCCKUX BCJIIMYWH (I[JII/IHa H pacCCTOAHHUEC, BCIMYMHA
yIJ1a, TUIOIIA/Ib) TI0 00pa3iiaM MK aliTOpPUTMaM;

6) pa3BUTHE YMEHUI NPUMEHATh U3yYEHHBIE MTOHITHS, PE3YJIbTAThl, METOJIbI I peIlIeHHs 3a/1a4
IIPAaKTHUYECKOr0 XapakTepa M 3a7a4 M3 CMEKHBIX JWCHUIUIAH C MCIOJIB30BAaHUEM IIpU
HEOOXO/IMMOCTH CIIPAaBOYHBIX MaTepHajoB, KOMIIBIOTEPA, MOIb30BATHCS OLEHKOW U MPUKUAKON
IIPU NPAKTUYECKUX pacueTax:

pacro3HaBaHWE BEPHBIX U HEBEPHBIX BBICKA3bIBAHMIA;

OLICHUBAHHE PE3YNIbTATOB BBIUMCICHUN IIPU PEIICHNH TPAKTHYECKUX 3a/1a4;

BBITIOJTHEHUE CPABHEHUS YNCEIN B PEAJIBHBIX CUTYalLlUsAX;

WCITOJIb30BAaHNE YMCIIOBBIX BBIPAKECHHUM MPHU PELICHUM NMPAKTUYECKHUX 3a/1ad W 3a/1ad U3 JPYTUx
y4eOHBIX IPEMETOB;

pelieHre NPaKTUYECKUX 3a7a4 C IPUMEHEHUEM NPOCTEUIINX CBOMCTB QPUTYp;

BBINOJIHEHHE MPOCTEHIINX MOCTPOSHUI U U3MEPEHUI Ha MECTHOCTH, HEOOXOIUMBIX B peabHOM
KU3HU;

7) bopMupoBaHHME HAaBBIKOB U YMEHHUI 0€3011acHOTO U 11eJ1eco00pa3HOro MoBeIeHus Npu padore
C KOMIBIOTEPHBIMH IporpaMMaMu u B VIHTepHeTe, ymeHHs coOdOAaTb HOPMBI
UH(POPMALIMOHHOM STHKH U TIpaBa.

BoinyckHuK HayuyuTcs B 7-9 Kiaccax (UIs1 HCIIOJIb30BAHUS B NOBCEHEBHOM KNU3HU H
odecrnieyeHUs1 BO3MOKHOCTH YCIIEIIHOI'0 NMPOAO0JIKEeHUsI 00pa30oBaHUs HA 02a30BOM YPOBHe)
I'eomerpnueckue Gpurypsl

*  OmnepupoBaTh Ha 0230BOM YPOBHE MOHSITHSIMH F€OMETPUUECKUX PUTYD;

*  u3BIeKaTb HWHPOPMALMIO O TEOMETPHUUECKUX (UTrypax, MpPeACTaBICHHYIO Ha
yepTexax B SBHOM BUJIE;



*  TOpUMEHATHh IS pelleHHs 3a7ad TeoMeTpuYeckue (axThl, €CIM YCIOBHsS UX
MPUMEHEHHUS 3aJIaHbl B ABHOU (hopMe;

* pemarh 3aJa4d HAa HAXOXKACHUE TE€OMETPHUECKMX BEIMYMH 10 OOpa3laM WM
aIropuTMaMm.

* B noBcegHeBHOI KM3HU U NPHU U3YyYEHUH JPYTUX NPeAMETOB:

*  HCIIOJIb30BAaTh CBOMCTBA TeOMETpUYECKUX (GUTYp UId peUIeHHs TUIIOBBIX 3ajad,
BO3HMKAIOIIKX B CUTYyalUsAX [IOBCEIHEBHOM KU3HU, 3a71a4 IPAKTUYECKOTO COAEPIKAHMS.
OTHomeHust

*  OnepupoBarb Ha 0a30BOM ypOBHE MOHSATHSMH: PaBEHCTBO (hUTYp, PaBHBIC (DUTYPHI,
PaBEHCTBO TPEYIOJbHUKOB, IMAPALIEIBbHOCTh MPAMBIX, MEPIEHIUKYISPHOCTh MPSAMBIX, YIJIbI
MEXy NPSMBIMH, IEPIEHANUKYIISIP, HAKIOHHAs, IPOEKIHUS.

* B noBceaHeBHOM KM3HH M NIPU U3YYECHUH APYTHX MPEAMETOB:

*  HCHOJIb30BaThb OTHOIUCHMS Ul PELICHUS IPOCTEHMINMX 3a4a4, BO3HUKAIOIIUX B
peanbHON KU3HU.
HN3mepenus n BbIYUCICHUS

* BpmonHATH U3MEpEHUEe [UIMH, PACCTOSHUM, BEJIWYMH YIJIOB, C IIOMOIIbIO
WHCTPYMEHTOB U1l U3MEPEHUHN JUIVH U YIJIOB;

*  [pUMEHATh (QOpMyJbl NEpUMETpa, IUIOHAAW U 00bEMa, IUIOMIATU MOBEPXHOCTH
OTJIEIbHBIX MHOT'OI'PAaHHUKOB IIPY BBIUMCIEHMSIX, KOTJ]a BCE JaHHbIE UMEIOTCS B YCIIOBHH;

* npumeHsaTh TeopeMmy Ilucdaropa, 6a3oBbie TPUTOHOMETPUUECKHE COOTHOLICHUS IS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, IJIONIAZAEH B MPOCTEUILINX CIydasiX.

B noBcenHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPeIMETOB:

*  BBIYMCIATH PACCTOSIHMSI Ha MECTHOCTHM B CTaHAAPTHBIX CHUTyalUsX, IUIOIIATU B
MPOCTEHIINX CITydasiK, IPUMEHAITh GOPMYJIIbl B IPOCTEHIINX CUTYAIUSIX B TOBCEAHEBHOMN KU3HHU.
I'eomeTpruyeckue nocrpoeHus

* UMBoOpaxaTs THUHOBBIE IUIOCKKWE (GUTYPBHI U (QUTYpPHI B MPOCTPAHCTBE OT PYKH H C
IIOMOILBI0 HHCTPYMEHTOB.

* B noBceaHeBHOI KU3HU U NIPH U3YyYeHHUH JAPYTUX NPeIMETOB:

*  BBIIOJHATH IPOCTEHIINE IMOCTPOCHUS HAa MECTHOCTH, HEOOXOAMMBbIE B pealibHOMN
JKU3HHU.

I'eomeTpuueckune npeodpazoBaHus

*  Crpouts purypy, CHMMETPHUUHYIO JAHHOM (pUType OTHOCUTENBHO OCH U TOUKH.
B noBceiHeBHOM KU3HM M TIPH M3YUYEHHH APYTUX NPeIMeTOB:

*  pacmo3HaBaTh JABMKEHHE OOBEKTOB B OKpPYXKAIOILEM MUPE;

*  pacrno3HaBaTb CHMMETPHUYHBIE (PUTYpBI B OKPYKAIOLIEM MHpE.

BekTopbI M KOOPpAUHATHI HA MJIOCKOCTH

* OmnepupoBaTh Ha 0a30BOM YypOBHE TMOHSATUSIMH BEKTOp, CyMMa BEKTOpPOB,
IIPOU3BENICHNE BEKTOPA HA YNCII0,KOOPAMHATHI HA MIJIOCKOCTH;

* onpenensaTb NpUOMMKEHHO KOOpAMHATBI TOYKM MO €€ H300paKeHUI0 Ha
KOOPJAMHATHOM INIOCKOCTH.

* B noBcenHeBHO¥ KU3HHU M NIPH U3YYEHHUH IPYTHX NPeIMETOB:

*  HCIOJIB30BATh BEKTOPHI JUIS PELIEHUS NPOCTEUIINX 3a7a4d Ha ONPEACICHUE CKOPOCTH
OTHOCHUTEIIBHOTO JIBUYKEHUS.

Hcropuss MaTeMaTHKHU

*  OnwuceiBaTh OTAENBHBIE BBIAAIOLIMECS PE3YJIbTAThl, ITOJIYYEHHBIE B XOJ€ Pa3BUTHUSA
MaTEMaTHKH KaK HayKH;

*  3HaTh NPUMEPHI MATEMAaTUYECKUX OTKPBITUI U X aBTOPOB, B CBSI3U C OTEYECTBEHHOMN
Y BCEMHUPHOH UCTOpUEH;

*  [OHUMAaTh POJIb MaTEMAaTUKH B pa3BuTuu Poccuu.

MeTtoabl MAaTEMATHKH

* BroiOupare noaxoasiuii W3Y4EHHBI METOJ JUIsl PEUICHHMH HW3YYEHHBIX THUIIOB

MaTeMaTHYECKUX 3a7ay;



* IlpuBomuTh mpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B  OKpYXaroulleu
JEMCTBUTEIIBHOCTH U IPOU3BEACHUSAX UCKYCCTBA.

BbInyCKHUK MOJYYHUT BO3MOKHOCTb HAYUYUTHCS B 7-9 Ki1accax JJid odecnevyeHust
BO3MOKHOCTH YCHEIIHOT0 MPOA0JIKeHUsI 00pa3oBaHusi HA 0230BOM H YIJIYy0JIEHHOM
YPOBHSAX

I'eomeTpuueckue purypni

*  OmnepupoBaTb MOHATUSMH F€OMETPUIECKUX (PUTYD;

*  U3BIEKaTb, HUHTEPNPETHPOBATH U  MpeoOpa3oBbIBaTh  MHPOPMALUIO O
reOMEeTpUUECKUX (PUTYpax, MPeACTABICHHYIO Ha YePTEkKax;

* IpPUMEHATh TreoMeTpuueckue (akTbl [UId pelleHus 3ajad, B TOM 4HCIE,
IIPEII0JIaratoiuX HECKOJIBKO I1aroB pEeIIeHHUS;

*  ($opMyIMpOBAThH B NPOCTEHIINX CIy4asiX CBOMCTBA U MPU3HAKU QUTYP;

*  JIOKa3bIBaThb F'€OMETPUUECKHUE YTBEPKICHUS;

* BJIAJCTh CTaHAAPTHOM Kiaccudukauued IMIOCKUX GUryp (TpPEeyroJIbHUKOB MU
YETBIPEXYTOJIbHUKOB).
B noBcegHeBHOI :KM3HM M IPU U3YYeHHH JPYTHX NPEAMETOB:

*  HCIIOJIb30BATh CBOICTBA Fr€OMETPUUECKUX (PUTYD JUIs pELICHUs 3a1a4 IPAKTUYECKOTro
XapakTepa ¥ 3a/1a4 U3 CMEKHBIX JIUCIUILINH.
OTHowmeHus

* OnepupoBaTb MOHATUSMHM: pPaBEHCTBO (uUTyp, paBHblE (UIYpbI, PABEHCTBO
TPEYrOJIbHUKOB, NapajuIeIbHOCTh MPSMBIX, NEPHEHAUKYISIPHOCTh IMPSMBIX, YIJIBI MEXIY
OpSAMBbIMH, TEPHEHIUKYJSAP, HAKIOHHAs, Hpoekius, nojxodue ¢uryp, noaoOHble (GUIYpHI,
0J00HBIE TPEYTOIBHUKH;

* nOpuMeHATh Teopemy Daneca M TeopeMy O MPONOPLUUOHANBHBIX OTpe3Kax IpH
peLIeHNH 3a/1a4;

*  XapakTepu3oBaTh B3aUMHOE PpACIHOJOXKEHHE MpPSIMOH U  OKPYKHOCTH, JABYX
OKPY’KHOCTEH.

* B noBceqHeBHOM KU3HU U NPH U3yYEHUH JAPYIUX MPeIMeTOB:

*  HCIIOJIb30BAaTh OTHOLIEHMS JUIsl pELICHUs 3a/1a4, BOSHUKAIOIINX B PEaJIbHON KU3HU.
HN3mepenns n BbIYUCICHAS

*  OmnepupoBaTh MNPEACTABIECHUSMU O JJIMHE, IUIOMIAAU, OObEME Kak BeIMYMHAMHU.
[Tpumensts teopemy Iludaropa, Gopmynsl miomany, o6béMa NpU PElIEHUH MHOTOIIATOBBIX
3a/1a4, B KOTOPBIX HE BCE JIaHHBIE MPEACTABIIEHBI SIBHO, @ TPEOYIOT BBIUMCICHUN, ONIEpUPOBATH
6oJiee HIMPOKUM KOJMYECTBOM (hOPMYI JUTMHBI, TUIOIIAAH, 00BEMA, BBIYUCIATh XapaKTEPUCTUKU
KOMOMHaIMi (uryp (OKpy>KHOCTEH U MHOTIOYTOJIBHMKOB) BBIUHCISATH PACCTOSHUA MEXKIY
durypamu, NpUMEHATh TPUTOHOMETpPUUYECKHE (OPMYIbI JJIS BBIUMCIECHUN B 0Oo0Jiee CIIOKHBIX
CIIy4asiX, IPOBOJUTH BBIUMCIICHUSI HA OCHOBE PABHOBEIMKOCTH U PABHOCOCTABIEHHOCTH;

*  TIPOBOJUTH MPOCTHIE BHIYUCICHUS HA O0BEMHBIX TeJax;

*  (opmynrpoBaTh 337aun Ha BBIYMCIIEHUE JJIUH, IUIOAAeH 1 00bEMOB U peliaTh Ux.
B noBceHeBHOM KU3HM M IPH M3YYEHHUH JAPYTUX NMPeJIMeTOB:

*  IIPOBOJUTH BBHIYKMCIICHUS HAa MECTHOCTH;

*  [pUMEHATh (OPMYNBI MPU BBIYUCIEHUSX B CMEXKHBIX Y4YeOHBIX HpeaMeTax, B
OKPYKarOIIEH 1EUCTBUTEIBHOCTH.
I'eomeTpruyeckue nocrpoeHust

*  H300paxkaTh reomeTpuueckre GUrypsl o TEKCTOBOMY M CUMBOJIBHOMY ONHUCAHUIO;

*  CcBOOOJHO ONEPUPOBATH YEPTEKHBIMU MHCTPYMEHTAMHU B HECJIOKHBIX CITydasx,

*  BBINOJHATH IIOCTPOEHUS TPEYrOJBHUKOB, IPUMEHATb OTHEIbHBIE  METOMbI
MIOCTPOEHU UPKYJIEM U IMHEWKOW U MMPOBOJUTH MPOCTEUIINE UCCIEIOBAHUS YUCIIA PEIICHUM;

*  u300paXkaTh TUIIOBBIE TUIOCKUE (GUTYPBl U OOBEMHBIE TENIa C MOMOIIBIO MPOCTEHIINX
KOMITBIOTEPHBIX HUHCTPYMEHTOB.



* B noBceaqHeBHO KU3HU U NPH U3YYEHUHU APYrUX MpPeIMeTOB:

*  BBINOJIHATH NPOCTEHIINE MOCTPOEHHUS HAa MECTHOCTH, HEOOXOOUMBIE B pPEabHOM
KHU3HH,

*  OLIEHUBAThb pa3Mephl pealbHbIX 00BEKTOB OKPYXKAIOILEr0 MUpA.

IIpeoOpa3oBanus

*  OmnepupoBaTb IOHITHUEM JIBUKEHUS U IpeoOpa3oBaHus 110100us, BIaJeTh NpUuéMamu
NOCTpOeHHUs (UTYp C HCHOJB30BAHMEM JBWKEHHH M TpeoOpa3oBaHuil 1momoOusi, MPUMEHSTh
IIOJy4EHHbIE 3HAHUS M OIBIT IOCTPOCHUH B CMEKHBIX MpPEAMETaxX M B PEAIbHbIX CUTyalUAX
OKpPY’KaroIllero Mupa;

* cTpouth (Gurypy, noaoOHy0 JaHHOH, IOJIb30BaTbCs CBOMCTBaMHU MOAOOMS JUIs
000CHOBaHUS CBOMCTB QUTYD;

* IpPUMEHATb CBOWCTBA JBMJKEHHM M IpPOBEACHUS MPOCTEHIINX OOOCHOBaHMIA
CBOWCTB pUryp.

B noBceHeBHOI :KM3HHM M IIPU U3Y4YEHHH JPYTHX PEAMETOB:

*  [PUMEHSTh CBOMCTBAa JABMXKEHUW M TPUMEHSATh MOJI00HME [JIsi MOCTPOCHHH U
BBIYMCIICHUM.

BeKkTopbl M KOOPAMHATHI HA MJIOCKOCTH

* OnepupoBaTb MOHATUSAMU BEKTOpP, CyYMMa, pa3HOCTb BEKTOPOB, IPOU3BEIECHHE
BEKTOPa Ha YHUCJIO, YIOJ MEXJY BEKTOpaMH, CKaJsIPHOE IPOU3BEIECHUE BEKTOPOB, KOOPAUHATHI
Ha MJIOCKOCTH, KOOPIAMHATHI BEKTOPA,;

*  BBINOJHATH JCWUCTBUS HAJ BEKTOpaMH (CIOXXEHHWE, BBIUMTAHHE, yYMHOXKECHHE Ha
YHCJII0), BBIYUCIIATH CKAJISIPHOE NPOU3BENICHHE, ONPEIENIATh B IPOCTEHIINX CAydasX yroi MexXIy
BEKTOPAMHM, BBINOJHATH PA3JIOKEHUE BEKTOpPAa HA COCTABJISIOUIME, MPUMEHSTHh IOJIY4YEHHbIE
3HaHUS B (PU3MKE, MOJIB30BaThCs (OPMYJIOH BBIUMCIECHUS PACCTOSHUSA MEXKIY TOYKaMH I10
M3BECTHBIM KOOPMHATAM, UCIIOIB30BATh YPaBHEHUs GUTYp JJIsl pEIICHUS 3a/1a4;

*  IPUMEHATh BEKTOPbl W KOOPAMHATBI JUI pEIIeHUs TeOMETPUYECKHX 3ajad Ha
BBIUMCJIEHHUE JUIUH, YIJIOB.

* B noBceqHeBHOM KU3HU U NPH U3yYEHUH JAPYIUX MPeIMeTOB:

*  WUCNOJB30BaTh IMOHSTHS BEKTOPOB M KOOPAWHAT JJISi pEIICHUsS 3amad 1o (Qusuke,
reorpauu U APYyruM y4eOHBIM MIPEeIMETaAM.

Hcropus mateMaTuKu

»  XapakTepu3oBaTh BKJaJ BBIJAIOIIMXCS MaTEMAaTUKOB B PAa3BUTHE MaTeMaTHKH H
MHBIX HAy4YHBIX 00J1acTel;

*  IIOHUMaTh POJIb MAaTEMaTUKHU B pa3BuTuu Poccun.

MeToabl MaTeMaTHKH

* Hcnonb3ys uW3ydeHHbIE METOABI, MPOBOAMTH JOKa3aTeIbCTBO, BBIIOJIHATH
OTIPOBEPKEHUE;

*  BbIOMpATh M3y4YEHHbIE METOJbl U MX KOMOWHAIMU JUIS PELIeHHS MaTeMaTHYeCKUX
3a/1ay;

*  HUCNOJNb30BaTh MAaTeMaTHYECKHWE 3HAHMsS JJs OIMCAaHHUSA 3aKOHOMEPHOCTEH B
OKpYXKarollen JeCTBUTENbHOCTH U IPOU3BEICHUSX UCKYCCTBA;

*  TIPUMEHSTH npocTteiime IpOrpaMMHBbIe cpeacTBa u 3JIEKTPOHHO-
KOMMYHHUKAITHOHHBIE CHCTEMBI TP PEIICHINH MAaTeMaTHIECKUX 3a/1a4.

PA3JIEJI Il. COAEPKAHUE YYEBHOI'O ITIPEJIMETA «I'eomerpus» 7-9 KJIACCbI
I'eomerpuyeckue purypsl

@urypsl B reoOMeTPHH U B OKPYKaloLeM MHpe

['eomerpuueckast ¢urypa. dopmMupoBaHHME MPEACTABICHUA O METapeIMETHOM IOHITUU
«purypay.

Touka, AMHHA, OTPE3OK, MpsAMas, Jyd, JOMaHas, IUIOCKOCTh, YroJ, OuccekTpuca yria u eé
CBOICTBa, BUJIbI YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBast cuMMeTpHst reoMeTpudeckux Guryp. LleHTpanbHas cHMMETpHUS T€OMETPUYECKUX (UTYD.



MHOroyroJbsHUKHU

MHOrOoyronbHUK, €ro 3JI€EMEHThI U €r0 CBOMCTBA. Pacrno3HaBaHne HEKOTOPBIX MHOTOYTOJIbHUKOB.
Boinykiible 1 HEBBITYKIIBIE MHOTOYTOJIbHUKY. [IpaBuiibHbIE MHOTOYTOJIbHUKHY.

Tpeyronbuuku. Bpicota, Menuana, OuccekTpuca, CpeAHsisi JIMHUA  TPEYroJbHUKA.
PaBHOOGApEHHBII TPEYTONBHUK, €ro CBOMCTBA M IMpH3HAKH. PaBHOCTOPOHHUU TpEYTrOJbHHUK.
[IpsaMoOyrosibHBIN,  OCTPOYTOJbHBIMA, TYNOYTOJbHBIM  TPEYroJbHUKH. BHemHHE  yriibl
TpeyroyibHUKa. HepaBeHCTBO TPEyroJIbHUKA.

YerbipéxyronpHuku. Ilapamnenorpamm, pom0O, NOpsAMOYTOJbHHK, KBajapar, Tpameuus,
paBHOOepeHHas Tpanenus. CBOWCTBa U IPU3HAKU NapajliesiorpaMMa, poMOa, mpsMOYyTroJIbHHKA,
KBaJpara.

OKpyXHOCTb, KPyTr

WX sneMeHThl M CBOICTBA; LIEHTPAJIbHbIE W BIHMCAHHBbIE Yribl. KacaTenbHas M cekymas K
OKPY’KHOCTH, MX CBOHCTBAa. BIMCaHHBIE U ONKMCAHHBIE OKPYKHOCTH I TPEYIOJbHUKOB,
YEThIPEXYTOJIbHUKOB, IPABUIBHBIX MHOTOYTOJIbHUKOB.

I'eomeTpnueckue Gurypsl B npocTpaHcTBe (00bEMHBIE TeJa)

MHoOrorpaHHiKk M €ero sjieMeHThl. Ha3BaHus MHOTrOIpaHHHUKOB C DPa3HbIM IOJOXKEHHEM U
KOJIMYECTBOM rpaHei. llepBuuHbIe IpeACTaBICHUSA O NUpaMUE, NapajulelIeNUIene, IpU3Me,
cdepe, mape, MUIKHAPE, KOHYCE, UX dJIEMEHTaX U MPOCTEUIINX CBONCTBAX.

OTHOmWIEHM A

PaBencrBo puryp

CBolicTBa paBHBIX TPEYTOJbHUKOB. [IprU3HAaKN paBEHCTBA TPEYTOJIbHUKOB.

I[apanaeJbHOCTH NIPAMBIX

IIpu3Haky U CBOMCTBA NapajuIeNbHBIX NPAMBIX. Akcuoma napamiensHoctd EBknmupa. Teopema
®areca.

IlepnenauKyasipHbIe NPsIMbIe

[Ipsmoit  yron. Ilepnennukynsp k npsamoi. Hakmonnas, npoekuus. CepenuHHBIN
NEePIEeHIUKYISAp K oTpe3Ky. CBONCTBA U MPU3HAKU NEPIIEHIUKYJIIPHOCTH.

IMopooue

[TponopuroHanbHble 0Tpe3kH, nogodue guryp. IlogoOHbie TpeyronbHuKuU. [Ipu3Haku nogodus.
B3aumHoe pacnoJioskeHue npsMoi U OKPYKHOCTH, IBYX OKPYKHOCTEH.

N3mepenuss U BbIYHCICHHUS

Beanunnbl

[Tonstue Bennuunsbl. [{nuna. M3Mmepenne nnuubl. EquHniel usmepenus JuiMHbl. Bennunnaa yria.
I'pangycHas mepa yria.

[Tonsitie o Tuomanau TwiockoW Qurypsl U e€ cpoiicTBax. M3mepenue mnomaneit. Exuauiib
M3MEpEHUS TUIOIATH.

[IpencraBnenne o6 o0bémMe u ero cmoiicTBax. M3mepenue oObéma. Enununel usmepenus
00BEMOB.

HN3mepenus u BbIYMCICHUS

WNHCTpyMEHTBI UIl WM3MEPEHUN U IOCTPOCHMH; WM3MEPEHHUE W BBIUHCICHHME YIJIOB, JJIUH
(paccrosiHuit), muomane. Tpuronomerpuyeckue (YHKIUU OCTPOro yria B NPSMOYTOJIbHOM
TpeyroipHuke TpuroHomerpuyeckue (GyHKIMM TYyHnoro yria. BeruucieHue 31eMeHTOB
TPEYTOJIBHUKOB C HCIIOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOWICHHH. POpMyIbI IIIOMIAIN
TPEyrojbHUKa, MapajuleJiorpaMMa M €ro YacTHBIX BHJOB, (DOPMyJbl UIMHBI OKPYXHOCTH H
miomaau kpyra. CpaBHeHHE U BeIuucieHue miomaseii. Teopema ITudaropa. Teopema cuHycoB.
TeopeMa KOCHHYCOB.

Paccrosinust

Paccrosiane mexty Toukamu. PaccTosiHue oT Touku 10 npsimoid. PaccrosiHue mexny gurypamu.
I'eomeTpuyeckue NoCTpoeHus

['eomeTpuueckue MOCTPOSHUs I WILTIOCTPALIMH CBOWCTB T€OMETPUUYECKUX (UTYP.



NHcTpyMeHTBI U1l NIOCTPOEHUM: LHUPKYNb, JIMHEWKa, YrojbHUK. IIpocreimume nocrpoeHus
LUPKYJIEM M JIMHEHKOM: MOCTpOEHHE OUCCEKTPUCH YIia, NEpHEHAUKYJApa K MpsIMOi, yrua,
paBHOTO JaHHOMY,

ITocTpoeHne TpEYroapHUKOB 110 TPEM CTOPOHAM, ABYM CTOPOHAM U YTy MEXKIy HUMH, CTOPOHE
U JIBYM NPUJICKAIINM K HEU yIiaMm.

Jlenenue oTpe3ka B JaHHOM OTHOILECHHUU.

I'eomeTpuyeckue npeodpa3oBaHuA

IIpeoOpa3zoBanusi

[Tonstue mpeoOpazoBanus. [IpencraBieHne o MeTanpeAMETHOM MOHATHH «IIpeoOpa3oBaHUE).
IToxoOue.

JABuKeHUus

OceBasi M UEHTpaJibHas CUMMETPHs, IOBOPOT M HapaielnbHblid mnepeHoc. KomOuHanum
JBUKEHUM Ha IUIOCKOCTH U UX CBOMCTBA.

BeKTOpHI 1 KOOPAMHATHI HA MJIOCKOCTH

BekTops!

[TonsTHe BeKTOpA, NEHCTBUS HAJ BEKTOPAMH, UCIIOIb30BAHNE BEKTOPOB B (PU3HKE, pa3IokKeHUe
BEKTOPA Ha COCTAaBJISIOUINE, CKAJIIPHOE IPOU3BE/ICHUE.

Koopaunarsi

OcHOBHbBIE TOHSTHS, KOOPAMHATBI BEKTOpa, pacCTOSHUE Mexay ToukamMu. KoopauHarsl
CepeiMHbI OTpe3Ka. Y paBHEHUs QUTYp.

[TprMeHeHre BEKTOPOB U KOOPAMHAT ISl PELLIEHUS] IPOCTEUIINX FEOMETPUUECKUX 3aay.
HcTopust MaTeMaTnuKH

Ot 3emnenenus k reomerpuu. [Iudarop u ero mkona. Panec, Apxumen. [Inaton u ApucTorens.
ITocTpoeHne npaBUIBHBIX MHOTOYTOJIBHUKOB. Tpuccekuus yria. KBanpartypa kpyra. Y niBoeHue
kyOa. Hcropus gucna n. 3omoroe ceuenne. «Hagana» EBknmuma. JI Ditnep, H.W.JloGaueBckuid.
HcTopus nsaToro nocrynara.

['eomeTpus u ucKyccTBO. I'eoMeTpruuecKre 3aKOHOMEPHOCTH OKPY’KaOLLEro MUpA.

AcTtpoHomus U reomeTpusi. YTo U Kak y3HaIM AHakcarop, DparoceH u Apucrapx o pa3mepax
Jlynsi, 3emnu u Connua. Paccrostuust ot 3emuu 1o Jlynsl u Connua. M3Mepenue paccTosHus ot
3emiu 10 Mapca.

Pons  poccuiickux yu€Hbix B pa3Butuu  matematuku: JI.OwWnep. H.M.JloGaueBckuii,
[1.JI.YeOpimes, C. KoBanesckas, A.H.Konmoropos.

Marematuka B pa3Butuu Poccun: Ilerp |, mkona mareMaTWyeckux M HaBHUTalKUX HayK,
pasBuTHe poccuiickoro ¢giuorta, A.H.Kpsuto. Kocmuueckas nporpamma u M.B.Kenzpi.

III PA3JAEJI. TEMATHUYECKOE IINTAHUPOBAHUE C YKA3AHUEM KOJIMYECTBA
YACOB, OTBOJAUMBIX HA OCBOEHUE KAXKJIOW TEMbBI

IIpumepHoe TeMaTU4YeCKoOe ILIaHMpoBaHue. ['eomerpus. 7 kiaace

(2 gaca B Hegenro, Bcero 70 gacom)

Homep XapakTepucTHKA
Haparpa(])a COI[ep)KaHHe K omiaecTRo OCHOBHBIX BU/I0B
yueOHOro 4acon AeATeJIbHOCTH
MaTepuaJa YYeHHKA
(Ha ypoBHe

Y4eOHBIX




JaeicTBuUil)
I'maBa 1
pocreitmme 15
reoMerpuyeckue QGUrypbl
1 HX CBOMCTBA
1 Touku u npsmsIe 2 IIpuBoauTh
IIPUMEPBI
2 OTpe3oK u ero 3 TrE€OMETPUYECKUX
JUTMHA buryp.
OnuceBaTh TOUKY,
3 Jyu. Vro. 3 IIPSIMYIO, OTPE30K,
N3mepenue yrios JIyH, yroi.
DopMyIHpPOBATH:
4 CmexHble U 3 OTIPEICTICHUS:
BEPTHUKAJIbHbBIE YIJIbI PaBHBIX OTPE3KOB,
CepeMHbI OTPE3KAa,
5 [lepnennukynspHbie 1 PACCTOAMHA MEAIY
IpAMBIe JByMsI TOUKaMH,
JIOTIOJTHUTEIIbHBIX
Jy4dei,
6 AKCHOMBI 1 pa3BEPHYTOrO yria,
PaBHBIX YIJIOB,
[ToBTOpeHue u 1 OMCCeKTPHCH yIIa,
cHCTeMaTH3alus CMEXKHBIX 1
y4eGHOro BEPTUKAJIbHBIX
MaTepuaia YTJIOB,
MEPECEKAIOIINXCS
MPSIMBIX,
Komrrpoubaas 1 NEPIEHIUKYIIIPHBIX
pabota Ne 1 TIAMBIX,
NEPIEHIUKYJIISAPA,
HAKJIOHHOI,
paccTosiHus OT
TOYKH 10 NPSAMOM;
CBOMCTBA:
pacnoIoKEeHUs
TOYEK Ha IIPSIMO,
U3MEpEHUs
OTPE3KOB U YIJIOB,
CMEXHBIX U
BEPTUKAJIbHBIX
YTJIOB,
NEPIEHIUKYIIPHBIX




IPSIMBIX; OCHOBHOE
CBOMCTBO IIPSIMOIA.

Knaccudunuposats
YTJIBL.

Jloka3bIBaTh:
TEOPEMBI O
MePECEKAIOIINXCS
MPSIMBIX, O
CBOMCTBax
CMEXKHBIX U
BEPTUKAIBHBIX
YTJIOB, O
€MHCTBEHHOCTH
IIPSIMOH,
MePIEHINKYIISIPHON
JTaHHOM (citydaid,
KOT/Ia TOYKa JICKHUT
Ha JaHHOU
IPSIMOIA).

Haxonute nnuny
OTpE3Ka,
IpalyCHYIO MEpPY
yIJ1a, UCHOJIb3YS
CBOMCTBA UX
U3MEPECHUM.

N3o0paxkats ¢
IIOMOILBIO
YEPTEKHBIX
WHCTPYMEHTOB
F€OMETPUYECKHE
(Gurypsl: 0OTpe3oxK,
1yd, yroiu,
CMEXHBIC U
BEPTUKAJIbHbBIE
YTJIBI,
MEepPHEHINKYIISIPHbIE
MpSIMBIE, OTPE3KU U

JIy4H.
IlosicHATH, UTO

TaKOE aKCUOMa,
OIpe/IeTICHHE.

Pemrate 3agaun Ha
BBIYMCIIEHHE U
JI0Ka3aTeJIbCTBO,
MIPOBOJIA
HEO0OXOINMBIE
JIOKa3aTeIbHbIE
paccyKJIeHHs




I'nmaBa 2

TpeyrojabsHuku 18

7 PaBHbIe 2 OrnuceIBaTh CMBICI
TPEYTOJIbHUKH. TIOHSITHSI «PaBHBIE
Bricora, mennana, burypsi».
OuccekTpuca ITpuBoauTH
TpeyrojbHUKa MIPUMEPHI PaBHBIX

buryp.

8 ITepBblii 1 BTOPOIt 5 N3obpaxats u
pU3HAKU Haxo0JIUTh Ha
paBeHCTBa PUCYHKaxX
TPEYrOJIbHUKOB PaBHOCTOPOHHUE,

paBHOOEIPEHHEIE,

9 PaBHOOCApEHHBII 4 TIpAMOYTOJIbHBIC,
TPEYTrOJIbHUK U €r0 OCTpOYTOIILHEIC,
CBOHCTBA TYHOYTOJIbHBIE

TPEYrOJIbHUKU U UX
AJIEMEHTHI.

10 [Ipuznaku 2
PABHOGEIPEHHOTO Knaccudunuposats
TPEyTONBHHKA TPEYTrOJIbHUKHU T10

CTOPOHAM U yTJIaM.

11 Tperuit npusHax 2 PopmynupoBate:
paBeHCTBa oIpeeNeHus:
TPEYTrOJIbHUKOB OCTPOYTOJIBHOTO,

TYIOYTOJILHOTO,

12 Teopemsr 1 MPSIMOYTOJIBHOTO,

PaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO,
IoBTopenue u 1 Pa3HOCTOPOHHETO
cucremMatTu3anus TPEYTrOJIbLHUKOB;
y4eOHOro OMCCEKTPUCHI,
MaTepualia BBICOTBI, MEJIMAHBI
TPEYroJIbHUKA;
KouTponbHast 1 PaBHbBIX
paGora Ne 2 TPEYTrOJIbHUKOB;
CEPEUHHOTO
MepIeHIUKYIsIpa
OTpE3Ka;
nepumMeTpa
TPEeYTroJbHUKA;
CBOMCTBA:
pPaBHOOEIPEHHOTO
TPEYTOJIbHUKA,
CEPEMHHOTO
MepIeHIUKYIsIpa

OTpE3Ka, OCHOBHOTO
CBOMCTBA paBEHCTBA




TPEYTroJIbHUKOB;

MPU3HAKU:
paBeHCTBA
TPEYTrOJIHHUKOB,
PaBHOOEIPEHHOTO
TPEYroJbHUKA.

Jloka3bIBaTh
TEOPEMBL: O
€MHCTBEHHOCTH
IIPSIMOH,
MePIEHINKYIISIPHON
JTaHHOM (cityyaid,
KOT/Ia TOYKa JICKHUT
BHE JJaHHOM
MIPSIMON ); TpH
MpU3HaKa
paBeHCTBa
TPEYTrOJIbHUKOB;
MIPU3HAKU
PaBHOOEIPEHHOTO
TPEYroJIbHUKA;
TEOPEMBI O
CBOMCTBax
CEPEeTMHHOTO
MepIEHIUKYISIpa,
PaBHOOEAPEHHOTO U
PaBHOCTOPOHHETO
TPEYrOJIbHUKOB.

Pa3bsacHATE, 4TO
TaKoe TEOpEMa,
OTIMCHIBATH
CTPYKTYpY
TEOPEMBI.
OOBACHATD, KaKyIO
TEOpEMY Ha3bIBAIOT
oOpaTHOM JaHHOM,
B 4€M 3aKJIF0YaAETCA
METOJ
JI0Ka3aTeNnbCcTBa OT
MPOTUBHOTO.
IIpuBoauTH
MPUMEPBI
MCIIOJIb30BaHUS
3TOr0 METOJA.

Pemarts 3agaun Ha
BBIUMCIIEHUE U
JIOKa3aTeIILCTBO

I'maBa 3

16




IMapaJtesbHbIE IPSIMbIE.
CymMMa yrJjioB TpeyrojibHUKAa

13

[TapannenbHble
npsiMble

14

[Ipu3znaku
napauleIbHOCTU
IPSIMBIX

15

CaoiicTBa
napajuieIbHbIX
MIPSIMBIX

16

Cymma yriios
TPEyroJbHUKa

17

IIpsAMoyronbHbII
TPEYTOJIbHUK

18

CaoiicTBa
IPSIMOYTOJIBHOTO
TPEYroJbHUKA

KoHntponbHas
pabora Ne 3

Pacmio3naBats Ha
yepTekax
rapajuieIbHbIE
MpsIMBIE.

N3o06paxath ¢
MOMOIIIBIO JTMHEHKH
U yrOJIbHHUKA
napauiebHbIC
IIPSIMBIE.

OnuceIBaTh yIibl,
00pa3oBaHHbIE NIPU
IIEPECCUYCHUH ABYX
MPSAMBIX CEKYILEH.

@opMyIHpPOBATH:

OIIpEAEIICHUS:
IapaJuIeIbHbIX
MPSAMBIX,
PacCTOSIHUS MEXKIY
rapajuiebHbIMU
MPSMBIMH,
BHEIIHETO yIJIa
TPEYrOJIbHUKA,
TUIIOTEHY3bI U
KarTera;

CBOMCTBA:
napajuieIbHbIX
MPSIMBIX; YTJIOB,
00pa30BaHHBIX MPH
MepECCUCHUH
napajuieIbHbIX
MPSIMBIX CEKYLIEH;
CYMMBI YJIOB
TPEYroJIbHUKA;
BHEILIHETO yIJia
TPEYroJIbHUKA;
COOTHOILIEHUI
MEXy CTOPOHAMHU
U yriamu
TPEYTrOJIbHUKA;
MPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA;
OCHOBHOE CBOMCTBO
napajuieTbHbIX
MPSIMBIX;

MPU3HAKU:
napaieIbHOCTH




MPSIMBIX, PABEHCTBA
MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.

Jloka3bIBaTh:
TEOPEMBI O
CBOMCTBaAX
napajsieabHbIX
NPSIMBIX, O CYMME
YIJIOB
TPEYTroJIbHUKA, O
BHEIIIHEM yTJIE
TPEYroJIbHUKA,
HEpPaBEHCTBO
TPEYroJIbHUKA,
TEOPEMBI O
CpaBHeHI/II/I CTOpOH
U yIJI0B
TPEYroJIbHUKA,
TEOPEMBI O
CBOMCTBAX
MPSIMOYTOJIBHOTO
TPEYroJIbHUKA,
MpU3HAKHU
IapajuIeIbHBIX
MPSMBIX, PABEHCTBA
PSIMOYTOJIBHBIX
TPEYroJIbHUKOB.

Pemats 3agaum Ha
BBIYHMCJICHUEC U
J0Ka3aTCJIbCTBO

I'naBa 4
OKpYKHOCTb M KPYT. 16
I'eomeTpuyeckue NocTpoeHus
19 ['eomerpuueckoe 2 [losicHATb, yTO
MECTO TOYEK. TaKoe 3ajayda Ha
OKpy’>XKHOCTb U KpYyT IIOCTPOECHUE;
rEOMETPUUYECKOE
MECTO TOUYEK
20 Hexotopsie 3 MT). IT
CBOMCTBA ( )- ?ﬁ%ﬂﬂ%
OKPYKHOCTH. TPHMCPEI :
KacarenbHas k N300paxkaTh Ha
OKPY>KHOCTH PHCYHKaX
OKPY’KHOCTB U €€
MEHTEI;
21 OnucanHas u 3 SICMEHTEI,
KacaTeJIbHYIO K
BITMCAHHAs CaTelIbHYIO
OKPY>KHOCTH;

OKPYKHOCTH




TpeyrojbHUKa

22

3amaun Ha
MOCTPOEHUE

23

Meron
FeOMETPUUYECKUX
MECT TOYEK

B 3a7a4ax Ha
IIOCTPOEHUE

IToBTOpEHME U
CUCTEMATH3aLM
yueOHOro
MaTepuana

KonTponbhas
pabora Ne 4

OKPY>KHOCTb,
BIMCAHHYIO B
TPEYrOJIbHUK, U
OKPY>KHOCTb,
OTIMCAaHHYIO OKOJIO
Hero. OnuceIBaTh
B3aMMHOE
pacroJioxKeHue
OKPY>KHOCTH U
IIPSAMOM.

DopMyIHpOBaTh:

OIpEAEIIECHUS:
OKPYXHOCTH,
Kpyra, ux
2JIEMCHTOB;
KacaTeJIbHOM K
OKPY’KHOCTH;
OKPY’KHOCTH,
OIMMCAaHHOM OKOJIO
TpPEyroJIbHUKA, U
OKPY>KHOCTH,
BIIMCAHHOM B
TPEYrOJIbHUK;

CBOMCTBA:
CepPEeIMHHOTO
NepHeHIuKyIsIpa
kak I'MT;
OMCCEeKTPUCHI yria
kak I'MT;
KacaTeJbHOMI

K OKPY>XKHOCTH;
JMaMeTpa 1 XOp/bl;
TOYKH TEPECCUCHUS
CepEeIMHHBIX
MEePIEHINKYIISIPOB
CTOPOH
TPEYroJIbHUKA;
TOYKH MEPECCUCHUS
OMCCEKTPUC YIIIOB
TPEYroJIbHUKA;

MPU3HAKHU
KacaTeJIbHOH.

Pemats ocHOBHEIE
3aJIa9u Ha
MIOCTPOEHUE:
MOCTPOEHHUE YTIIA,
PaBHOTO JAHHOMY;
MOCTPOEHUE
CEPEAMHHOIO
MEePIECHINKYIISIpa




JTAHHOT'O OTPE3Ka;
IIOCTPOCHHE
MPSMOM,
IIPOXOAAIIEH uepes
JTAHHYIO TOUKY U
NEPIEHAUKYIIIPHON
JTAaHHOW MPsIMOM;
IIOCTPOCHUE
OMCCEKTPHUCHI
JTAHHOTO YTJIa;
IIOCTPOEHUE
TPEYroJbHUKA 10
JIBYM CTOpPOHAaM 1
YIIIy MEXAY HUMU;
10 CTOPOHE U JIBYM
IIPUJIEIKALUM K HEU
yIJIaM.

Pemats 3a1aun Ha
MOCTPOCHUE
metonoMm ' MT.

Crpouts
TPEYrOJIbHUK 110
TPEM CTOPOHAM.

Pemrate 3amaun Ha
BBIYHCIICHHE,
JIOKa3aTeJIbCTBO

Y MIOCTPOEHUE

O0o00meHue
H CHCTEMATH3AINA 5
3HAHUI yYammxcst

VYrpaxHeHus Juisi IOBTOPEHUS 4
Kypca 7 Kiiacca

Konrtpomnsnas padora Ne 5 1

IIpnMepHoe TeMaTH4YecKOe NIaHHPOBaHue. I'eomeTpusi. 8 kiace

(2 gaca B Hexento, Bcero 70 yacoB)

Homep XapakrepucTuka
OCHOBHbIX BU/10B
naparpadga Conep:kanue !
KosanuectrBo AeATEeJbHOCTH
yueOHOro
4acoB YYeHHKa
MarTepuaJa

(Ha ypoBHe y4eOHBIX
aeiicTBUil)




I'maBa 1

22
YeTbIpEéXyroJabHUKH
1 YeTbIpEXYroIbHUK U 2 [ToscHATB, 4yTO Takoe
€ro 3JIEMEHTBI YeTHIPEXYTOJIBHHUK.
OnuceIBaTh AIEMEHTHI
) Mapanenorpamm. 2 YeTHIPEXYTrOIbHUKA.
CaoiicTBa Pacno3naBath
napajuiesorpaMma BBIMTYKIIbIC U
HEBBIMYKJIIbIE
YETBIPEXYTOJIbHUKHU.
3 [Tpusnaku 2 CTRIpEXYTo
napasuieJorpaMma N3obpaxats u
HAXOJUTh Ha PUCYHKAX
YeThIPEXYTOIbHUKH
4 [TpsimoyronbHUK 2 pexyr
pa3HBIX BUJOB U UX
AJIEMEHTHI.
5 Pom6 2
@opMyIHpPOBATH:
oInpeeeHus:
6 KBagpar 1 beil
napajuiesiorpaMmma,
BBICOTHI
KoHTposbHas padota 1 HapaIeaorpamMMma;
Ne 1 MPsIMOYTOJIbHHKA,
pomOa, KBajaparTa;
7 Cpennsist TUHHS 1 CpCAHCH JIMHNH
TPEYroJbHUKA TpEyrojbHuKa,
Tparenu, BEICOTHI
Tpamneuuu, cpeaHei
8 Tpanenus 4 JIMHUAYW TPaTelnu;
LEHTPaJILHOTO yIiia
9 [lenTpanbHbIC 2 OKPY>KHOCTH,
Y BIIMCAHHBIC YTJIbI BIIMCAHHOTO yTrja
OKPYXHOCTH;
BIIMCAHHOTO U
10 Bnucanusie u 2
ONKMCAHHOTO
OTMCAaHHbIE N
N YeThIPEXYTOJIbHUKA;
YeThIPEXYTOJbHUKU
CBOMCTBA:
napanenorpaMmma
KonrponsHas pabora 1 P p ’
NPSIMOYTOJTBHHKA,

Ne 2

pomba, KBajpaTa,
CPEIHUX JTUHUN
TPEYroJbHUKA

U Tparenuu,
BIINCAHHOTO YIJIa,
BIIMCAHHOTO U
ONMCAHHOTO
YETBIPEXYTOJIbHUKA;

TIPU3HAKH:
napajuieniorpamma,




IIPSIMOYTOJIBHHKA,
pomMOa, BIMCAHHOTO 1
OIMCAHHOTO
YETBIPEXYTOJILHUKA.

Jloka3bIBaTh: TEOPEMBI
0 CYMME YIJIOB
YEeTBIPEXYTOJIbHUKA, O
rpajgyCHOU Mepe
BIIMCAHHOTO YIJIa, O
CBOMCTBAX U
MIPU3HAKaX
napajuiesaorpamma,
MPSAIMOYTOJIbHUKA,
pomMOa, BIMCAHHOTO 1
OIMCAHHOTO
YEeThIPEX YT OJIbHUKA.

[IpyuMeHATh U3y4EeHHBIE
oInpezeeHus,
CBOMCTBA U NIPU3HAKU K
PELIEHUIO 3a1a4

I'naBa 2
16

ITonoOue TpeyronbHUKOB

11 Teopema daneca. 6 dopmMynupoBaTh:
Teopema o olpeeneHue
POTIOPIMOHATIBHBIX O XOBHEIX
OTpesKax TPEYroJbHUKOB;

12 Hoxo6 1 CBOWCTBa: MeIMaH

OAODHRIC TPEYToJIbHUKA,
TPEYTOIbHUKH OUCCEKTPUCHI
TPEYTOJIbHUKA,

13 [TepBblii mpU3HAK 5 NIEPECEKAIOIINXCS
noao0us XOpJ, KacaTeJIbHOU
TPEYroJbHUKOB U CEeKyIleH;

MIPU3HAKHU TTO100US

14 Bropoii u Tpernii 3 TPEYrOJIbHUKOB.
MIPU3HAKHU TI0J1I00MS JIOKa3bIBATS:
TPEYroJbHUKOB

teopemsl: Daneca, o
PONOPIMOHATIBHBIX
KonrponbHas pabora 1

Ne 3

OTpE3Kax, 0O CBOMCTBAX
MeANaH TPEYroJIbHUKA,
OMCCEKTPUCHI
TPEYrOJIbHUKA;

CBOMCTBA:
MEPECEKAIOIINXCS
XOpJ, KacaTeIbHOU




Y CEKYIIIEeH;

MPU3HAKU TT0100US
TPEYrOJbHUKOB.

IIpuMeHATh U3y4eHHbIE
oInpezeeHus,
CBOMCTBA U NIPU3HAKU K
PEILIEHUIO 3a1a4

I'masa 3
Peurenune npsiMoOyroJibHbIX 14
TPEYrojibHUKOB
15 Merpuyeckue 1 DopMyIMpPOBATH:
COOTHOTLCHIA ompezieNieHus: CHHYCA,
B HPAMOYTOJIbHOM KOCUHYCa, TAHI'€HCa,
TPeYrObHIKE KOTaHT€HCa OCTPOro
yria npsiMoyrojbHOro
16 Teopema ITudaropa 5 TPEYroJIbHUKA;
CBOICTBA:
KoHTposbHas padota 1 BBIPAXKAIOIIINE
No 4 METpUUYECKUE
COOTHOLLIEHUS B
MPSIMOYTOJIBHOM
17 Tpuronomerpuyeckue 3 PAMOYT
TPEYroJIbHUKE U
(GyHKIIMU OCTPOro
yria COOTHOILIEHUS MEXKTY
CTOPOHAMH U
IPSIMOYTOJIBHOT'O
3HAYCHUSIMU
TpeyrojibHUKa
TPUTOHOMETPHUICCKHIX
byHKIH B
18 Pentenue 3 MPSAMOYTOJIbHOM
IIPAMOYTOJIBHBIX TPEYTOJIbHUKE.
TPEYTrOJIbHUKOB
peyt 3anuchIBaTh
TPUTOHOMETPUUECKHUE
KonTponbnas pabota 1 dopmymbI,

Ne 5

BBIPAXKAIOIINE CBS3b
MEXIY
TPUTOHOMETPUUYECKUMHU
(GYHKIMUSIME OJTHOTO U
TOT0 7K€ OCTPOTO yTJa.

Pemats
MPSMOYTOJIbHBIE
TPEYTrOJbHUKH.

Jloka3bIBaTh:

TEopeMy o
METPUIECKUAX

COOTHOILIEHUSX B
PSIMOYTOJTBHOM




TPEyTroNbHUKE,
teopemy [Iudaropa;

bopmyIIbI,
CBSI3BIBAIOIINE CHHYC,
KOCHHYC, TAaHT€HC,
KOTaHTE€HC OJTHOTO U
TOTO € OCTPOrO YT,

BbIBOIUTE OCHOBHOE
TPUTOHOMETPUYECKOE
TOXIECTBO U 3HAYCHUS
CHUHYCa, KOCHHYCa,
TaHI€HCA U KOTaHI'€HCa
nst yrioB 30°, 45°,
60°.

IIpuMeHATh U3y4eHHbIE
OIpEEIICHUs, TEOPEMBI
1 GOPMYIIBI K
PELIEHNUIO 3a1a4

I'naBa 4
MHOroyroJibHuKH. 10
IInomaab MHOTOYroJbHUKA
19 MHoroyronsHuKu 1 [TosicHATB, YTO Takoe
II0IIAb
MHOT bHUKA.
20 [TonsiTne mtomaau 1 Oroyroi a
MHOT'OYT'OJIbHUKA. OuHCEIBATE
MHOT'OYT'OJIbHUK, €r0
[Tnomane DJIEMEHTBI; BBIITYKIIbIE
1IpAMOYT'OJIbHHKA Y HEBBIITYKJIbIE
MHOT'OYT'OJIbHUKH.
21 [Inomane 2 N3obpaxats u
l1apajlicjaorpaMma HaxOJIUTh Ha PUCYHKAX
MHOTOYT'OJIbHUK U €0
22 [Tnomane 2 DJIEMCHTBI;
TPEyroIbHUKA MHOTOYT'OJIbHUK,
BIIMCAaHHBIN
B OKPYXXHOCTb, 1
I1 b Tparennun
23 JOMATE Tpatiell 3 MHOT'OYT'OJIbHUK,
OIMCAHHBIN OKOJIO
KonTponbhas pabota 1 OKPYXHOCTH.
o
Ne 6 DopMyIMpOBaTh:
ornpeeneHus:
BIINCAHHOTO U
OTHMCAHHOTO
MHOT'OYTI'OJIbHUKA,

ILIOIAN




MHOI'OYyTroJIbHHKAa,
PaBHOBCIUKUX
MHOI'OYT'OJIbHHUKOB,

OCHOBHBIE CBOMCTBA
IO
MHOFOerJIbHI/IKa.

Jloka3pIBaTh: TEOPEMBI
0 CyMME yTJIOB
BBIITYKJIOTO N-
YTOJIbHUKA, IO
MPSMOYTOJIbHUKA,
IUIOIIA U
TpPEyroJibHUKA,
TJIOIAIU TParelu.

IIpuMeHATh U3y4eHHbIE
OIpEEIICHUs, TEOPEMBI
1 GOPMYIIBI K
PELIEHNUIO 3a1a4

IToBTOpEHHE
U CHCTEeMATHU3alUA 8

yueOHOro marepuajia

VYrpaxHeHus JUIsl TOBTOPEHUS 7
Kypca 8 kiiacca

Konrponbnas padora Ne 7 1

IIpumepHoe TeMaTH4YecKoe IUIaHNpPoBaHue. I'eomerpus. 9 kiaace

(2 gaca B Henemo, Bcero 70 4acoB)

Homep XapakrepucTuKa
OCHOBHBIX BH/I0B
naparpadga Conepxanue K !
0JIN4€CTBO AeATEeJIbHOCTH
yueoHoro 4yacos YeHHKA
mMarTepuaJia y
(Ha ypoBHe y4eOHBIX
aeiicTBUil)
I'nasa 1
17

Pemienue TpeyroibHMKOB

1 Cunyc, Kocunyc, 2 DopMyIUpPOBATH:!
TaHTeHC U
KOTaHTEHC yTJIa OT
0° mo 180°

OIIpEZICNICHUs: CUHYCA,
KOCHHYCa, TAHT€HCa,
KoTaHreHca yrina ot 0°




1o 180°;

[Tmomans kpyra

IToBTOpEHME U
cucTeMaTu3aIus

Teopema KOCHHYCOB 3
CBOWCTBO CBS3HU JIJIMH
Teopema CHHYCOB 3 JMaroHajiel u CTOPOH
napajuiesiorpaMmma.
Pemenne 3 ®opMynupoBaTh 1
TPEYTONEHHKOR Pa3bICHATH OCHOBHOE
TPUTOHOMETPUUECKOE
TOX/IECTBO.
DopMyns! st 4 Boruucnsate 3HaueHue
HaXO0XACHHA TPUTOHOMETPUYECKON
I1omanmn (byHKIIMM yTII1a 1Mo
TPCYroJibHMKa 3HA4YCHUIO OJHOH U3
[loBTOpEHHE 1 €ro 3a/IaHHbIX
cHUCTeMaTU3alus 1 yHKIH.
y4eOHOro DopMynIMpoOBaTh U
Marcpurala. JIOKa3bIBATh TEOPEMBI:
CHUHYCOB, KOCHHYCOB,
KonrpomnbHas 1 CICACTBUA 13
pa6ora Ne 1 TEOPEMbl KOCUHYCOB 1
CHUHYCOB, O IUIOLIAIN
OTIMCaHHOTO
MHOT'OYTOJIbHUKA.
3anuceiBaTh U
JOKa3bIBaTh (POPMYJIBI
JUTST HAXOXKICHUS
II0IIAAN
TPEYroJIbHUKA,
paanycoB BIMCAHHOM
U ONHCAHHOMN
OKpPYKHOCTEN
TPEYrOJIbHUKA.
IIpumeHATH
M3y4YEHHBIE
onpeneaeHus,
Te€OopeMBbI U (HOPMYJIbI
K pELICHUIO 3a/1a4
I'nasa 2 10
IIpaBu/IbHBIE MHOTOYTOJIbHUKH
IIpaBunbHbIE 4 [TosicHATH, YTO Takoe
MHOTOYTOJIBHUKH H LEHTP U [ECHTPATbHBII
UX CBOICTBa yroJ NPaBUIBHOTO
MHOTOYTOJIbHHUKA,
JnHa OKpyKHOCTH. 4 CCKTOp M CCIMCHT

Kpyra.
DopMyIUpPOBATH:

OTpe/IeIIeHUE




y4eOHOT0
MaTepuana.

KonrponbHuaspabora
Ne 2

IIPaBHUIIBHOT'O
MHOT'OYT'OJIbHUKA,

CBOMCTBa
MPaBUIILHOTO
MHOTOYTOJIbHHUKA.

JlokasbIBaTh CBOMCTBA
MPaBUIIBLHBIX
MHOT'OYTOJIbHUKOB.

3anuceIBaTh U
Pa3bACHATH (OPMYJIBI
JUTUHBI OKPY>KHOCTH,
IUTOIIAIN Kpyra.

3anuceiBaTh U
J0Ka3bIBaTh POPMYJIbI
JUTUHBI TyTH,
IJIOILAU CEKTOpA,
bopmyB 175
HaXOXKJICHUS
paanycoB BIMCAHHOMN
Y ONMMCAaHHOMN
OKPY>KHOCTEHN
PaBUIBLHOTO
MHOT'OYTOJIbHUKA.

CtpouTth C IOMOUIBIO
UUPKYJIA U JIMHEHKU
NpaBUJIbHBIE
TPEYTOJIbHHUK,
YETBIPEXYTOJIbHUK,
IECTUYTOJIbHUK.

[IpumenaTH
U3Y4YCHHBIE
OlpezeIeHus,
TEOpeMbl U (OpMYJIbI
K PEILICHHUIO 3a1a4

I'naBa 3

JlekapToBbI

KOOPAMHATHI HA IIJIOCKOCTH

12

Paccrosinue mexny
JIBYMsI TOYKaMH C
3aJaHHBIMHA
KOOpJIMHATAMH.
Koopaunarst
CepeMHBI OTPEe3Ka

YpaBHeHHEPUTYPHI.

OnuceiBaTh

MPSIMOYTOJIBHYIO
CHUCTEMY KOOpAMHAT.

DopMynHpoOBaTh:
orpeJiesieHue
ypaBHEHUSA (DUTYPBI,
HEOOX0JUMOE U
JOCTaTOYHOE YCIIOBHUS




YpaBHeHue
OKPY>KHOCTH

MapajIeIbHOCTH IBYX
MPSIMBIX.

3anucrIBaTh U

10 YpaBHeHMe npsaMoit 2 JI0Ka3bIBaTh (POPMYIIBI

paccTOsSHUS MEXY

11 VII0Boi 2 JBYMsI TOYKAMH,

K03 HULIHEHT KOOpAMHAT CEePEIUHBI

npAMOiA OTpe3Ka.

TToBTOpenye 1 BoiBoauTh ypaBHEHUE

CHCTEMATH3aIHs OKPYKHOCTH, 0b1iiee

yue6HOro 1 ypaBHEHHE IPAMOH,

MaTepuana. ypaBHEHHE TPSMOI ¢
YTJIOBBIM
KO3 QUITHEHTOM.

KonTponbraaspabora 1

No 3 Jloka3pIBaTh
HEO0OXOAUMOE U
JIOCTaTOYHOE YCIIOBHE
napauieIbHOCTH ABYX
PSIMBIX.
IIpumensTh
U3y4eHHbBIE
orpeeneHus,
TEOpeMbI U (OPMYJTBI
K PEILIeHUIO 3a/a4

I'nasa 4

14
BekTopsl
12 [TonsiTue BekTOpa 2 OnuchIBaTh MOHATHUSA

BEKTOPHBIX H

13 KoopauHaTb! 1 CKaJISIPHBIX BEJTUYHH.
BEKTOpa WnnroctpupoBars

HOHSATHE BEKTOPA.

14 CIIOKEHHE H 3 DopMyJIUPOBATH:
BBIUMTAHUE OTIpeJIeJIEHUS: MOAYIIS
BCKTOPOB BEKTOpa,

KOJUTHHEAPHBIX

15 VMHOKEHIE 3 BEKTOPOB, PaBHBIX

BeKTOpa Ha THCII0 BEKTOPOB, KOOP/AUHAT
BEKTOpa, CYMMBI
BEKTOPOB, Pa3HOCTH

16 CkansipHoe 3 BEKTOPOB,
TIPOM3BEICHAC IPOTUBOMONOKHBIX
BEKTOpPOB BEKTOPOB, YMHOKEHHSI
[ToBTOpEHHE U BEKTOpa Ha YHCIIO,
cUcTeMaTU3alus 1 CKaJIIPHOTO
yueOHOTO MIPOU3BEICHUS
marepuana. BEKTOPOB;




Ne 4

KonTtponbraspaboTa

CBOICTBA: PaBHBIX
BEKTOPOB, KOOPJIMHAT
PaBHBIX BEKTOPOB,
CJIO’KEHHUS BEKTOPOB,
KOOpIMHAT BEKTOpa
CYMMBI U BEKTOpa
Pa3HOCTH JBYX
BEKTOPOB,
KOJUTMHEAPHBIX
BEKTOPOB, YMHOXKEHUS
BEKTOpPA Ha YUCJIO,
CKaJISIPHOTO
IPOU3BEICHUS IBYX
BEKTOPOB,
HEePIECHIUKYISIPHBIX
BEKTOPOB.

JloKa3bIBaTh TEOPEMBI:
0 HaXO0XKACHHUU
KOOpPJMHAT BEKTOpa, O
KoopauHaTax CyMMbI
¥ Pa3HOCTU BEKTOPOB,
00 yciioBun
KOJUIMHEAPHOCTH JIBYX
BEKTOPOB,

0 HaXOXJICHUU
CKaJIIPHOTO
IPOU3BEJICHUS JIBYX
BEKTOPOB, 00 YCIOBUU
HEePIEeHAUKYISIPHOCTH.

Haxonute kocunyc

yrila Mexay AByMs
BEKTOpPaMH.

[IpumensaTH
U3Y4YCHHBIE
OlIpeeIeHus,
TEOpeMbl U (OpMYIIbI
K PEIICHHUIO 3a1a4

I'naBa §
I'eomerpuyeckue

npeodpa3oBaHus

11

17

JIBukeHue
(mepemerneHue)
burypsi.
[TapannenbHbIH
IIEPEHOC

[TpuBOAMTE TIPUMEPHI
npeoOpazoBaHms
uryp.

OnuceiBaTh
npeoOpa3oBaHUs




18,19 OceBasg u
LEHTpaIbHAas
CHUMMETPHH.
IToBopoT

20 ['omorerusi.
[TonoGue duryp.

[ToBTOpEHME N
cUCTEeMaTU3aIus
y4eOHOT0
MaTepuaia.

KoHntposbHas
paborta Ne 5

(buryp: nmapauieabHbIN
MePEeHoC, oceBast
CUMMETPHS,
LICHTpajIbHast
CUMMETpHS, TIOBOPOT,
TOMOTETHS, IIOJI00HE.

DopMyIUpPOBATE:

OTIpeICIICHUS:
JBIKEHUS, PABHBIX
¢buryp; Touex,
CUMMETPUYIHBIX
OTHOCHUTEIHHO
MPSIMOIA; TOUEK,
CUMMETPUIHBIX
OTHOCHUTEIBHO TOYKHU;
¢burypsbl, UMeroIei
0Ch CUMMETPHH;
¢burypsl, UMeroIen
IEHTP CUMMETPUU;
no1I00HBIX (uUryp;

CBOMCTBA: JIBIDKCHHS,
napajuieIbHOro
MepeHoca, OCEBOU
CUMMETPUH,
LEHTPAJIbHON
CUMMETpPUH,
MOBOPOTA, TOMOTETHH.

Jloka3pIBaTh TEOPEMBI:
0 CBOMCTBaxX
napajuieIbHOTO
MEepEeHOCca, OCEBOM
CUMMETPHH,
LEHTPATBHOMN
CUMMETPHH,
MMOBOPOTA, TOMOTETHUH,
00 OTHOILICHHH
IIoIaaeil mMogJO0OHBIX
TPEYrOJIbHUKOB.

[IpumensaTH
U3Y4YCHHBIE
OlpezeIeHus,
TEOpeMbl U (OpMYJIbI
K PEIICHHUIO 3a/1a4

IloBTOpPEHME
U CHCTEeMAaTH3aLMS

y4eOHOro marepuaJia




VYnpaxHeHus A5 IOBTOPEHUs
Kypca 9 knacca

Konrponsnas padora Ne 6
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