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1. IMosicHuTEAbHAA 3aNUCKA

PabGouass mporpamma mpemmera «MaremaTuka: anrebpa, TEOMETPHUS»
o0s3aTebHONM TpeAMEeTHOW obnactu «Marematnka M MHPOpPMATHUKAY IS
OCHOBHOT'0 00111eT0 00pa3oBaHus pa3paboTaHa Ha OCHOBE:

HopmMaTHBHBIX IOKYMEHTOB:

«3akoH 00 oOpazoBanuu B PD» 273-®3 or 29.12.2012 r.,, ¢ U3MEHEHUSMU U
JIOTIOTHEHHUSIMU.

@denepanbHbIi  TOCylapCTBEHHBIH 00pa30BaTENbHBIA  CTaHIAPT OCHOBHOTO  OOIIEro
obpazoBanus ([Ipuka3 MunucrepcTBa o6pa3zoBanus U Hayku Poccuiickoii deneparun ot
17.12. 2010 1. Ne 1897 «OO06 yTtBepxkaeHUU (QenepalbHOr0 TOCYAapCTBEHHOTO
00pa3oBaTeNpHOr0 CTaHAapTa OCHOBHOTO 00mero ooOpas3oBaHus» (3aperucTpupoBaHO
Muntoctom P® 01.02.2011 r. Ne 19644), B pen. IIpuka3zos MunucrepcTBa 00pazoBaHus U
Hayku P® ot 29.12.2014 r. Ne 1644, ot 31.12.2015 1. Ne 1577);

[TocTtanoBinenne I'7TaBHOrO roCyIapCTBEHHOIO CaHMTApHOro Bpada Poccuiickoin
Oenepannu ot 29.12.2010 r. Ne 189 (pen. ot 25.12.2013 r.) «O6 yrBepxaenun CanlluH
2.4.2.2821-10 «CaHuTapHO-3HIEMHUOJIOTHYECKIE TPEOOBAHUS K YCIOBUSAM M OPTaHU3AIMN
oOyueHusi B 0011e00pa3oBaTeNbHBIX yupekaeHusx» (3aperucrpupoano B Muntocte PO
03.03.2011 r. Ne 19993), ¢ u3BMEHEHUSMH U JIOTIOJTHECHUSMHU.

[Ipuka3z MunuctepcrBa obpa3zoBanus U Hayku Poccuiickoit denepanuu ot 31.03.2014 1. Ne
253 «O06 yrBepxkaeHun DenepaabHOro TMEpedyHss YYeOHUKOB, PEKOMEHIYEMBIX K
UCIOJIb30BAHUIO TMPH  pealiu3allid  UMEIOMIMX TOCYJapCTBEHHYIO  aKKpeAUTAIHI0
00pa30BaTeNbHBIX MPOrPaMM HAYATBLHOTO OOIIEr0, OCHOBHOTO OOIIETo, CPEAHETO OOIIero
obpazoBanus» (B pea. [IpukazoB MunucrepctBa oopazoBanusi 1 Hayku PO ot 08.06.2015
r. Ne 576, or 28.12.2015 1. Ne 1529, ot 26.01.2016 r. Ne 38, ot 21.04.2016 r. Ne 459, ot
29.12.2016 1. Ne 1677);

VYue6noro mana MOY «Pa3znonbckas COLLy.

OcHoBHOM 06paszoBarensHOi nporpammel MOV «Pasmonsckas COILLD».
[Iporpammel MO Kypcy MareMaTHku 5—9 KiaccoB, CO3IaHHOW Ha OCHOBE
CIMHON KOHIEHIIMK TIpernojaBaHus MaTEeMaTUKH B CpEIHEH IIKoJIe,
paspaborannori A.I'. Mepsmskom, B.b. Ilomonckum, M.C. Sxupom —
aBTOpaMH Y4COHHKOB, BKIIFOUEHHBIX B CUCTEMY «AJITOPUTM yCIIeXay;
C6opauk pabounx mporpamm. Anrebpa. 7-9 kimaccel: ydeb. mocoOue s
obmeobpazoBarenbubix opranuzanuii/ CoctaBurens T. A. Bypmuctpoa— M.:
IIpoceemnienue, 2016;
Coopuuk pabounx mporpamm. ['eomerpus. 7-9 kmaccel: yue6. I[locobue ms
obmeobpasoBarenbubix opranuzanuii/ CoctaBurens T. A. BypmuctpoBa— M.:
[Ipoceemenue, 2016.

Cpoxk peanuzaruu nporpammsl 5 jet (2020-2025).

B coorBercTtBUu ¢ npuHATOi KoHuenmuuein pasBUTHSI MAaTeMATH4€CKOIO
oOpazoBanusi B Poccuiickoii ®Denepanum, MaremMaTHyeckoe oOpa3oBaHUE
peIIaeT, B YaCTHOCTH, CIEAYIOIINE KITFOUEBbIC 3a4aUM:

—  «IPEOCTaBIIATh KaXJAOMY OOydYaromeMycss BO3MOXKHOCTh JOCTH)KCHUS
YPOBHSI MaTEMaTUYECKUX 3HAHUM, HEOOXOIUMOIO ISl JajdbHEWIeH YyCHEeITHOM
’KH3HHU B OOIIIECTBEY;

— «o0ecrneunBaTh HE00X0TMMOE CTpaHe YHUCII0 BBIITYCKHUKOB,
MaTeMaTH4ecKass MNOArOTOBKA KOTOPBIX JOCTAaTOYHA JUISl  IPOJOJKEHUS



o0Opa3oBaHMs B PAa3IMYHBIX HAMPABICHUAX W I MPAKTHUECKON NEATEITHHOCTH,
BKJTIOYAsl TIPENOJaBaHIe MAaTEMAaTHKH, MAaTEMaTHYECKUE UCCIICA0BaHUs, padoTy B
chepe nHPOPMAIIMOHHBIX TEXHOJIOTHI U JIP.»;

— «B OCHOBHOM O00meM u cpeaHeM oOmeM o00pa3oBaHUM HEO0OXOIMMO
PEIyCMOTPETh TOJATOTOBKY OOYYAaIOIIMXCS B COOTBETCTBHU C UX 3alPOCAMU K
YPOBHIO MTOATOTOBKH B c(hepe MaTeMaTuyecKoro 00pa3oBaHUs».

ean Kypca:

N3yyeHne MareMaTWKd B OCHOBHOM IIIKOJIE HAMpPaBJCHO HA JIOCTH)KCHHE
CJIeIYIOLIUX IIeJICH:

1) B HAanpaBJIEeHUH JJMYHOCTHOTO PA3BUTHS

* pa3BUTHE JIOTMYECKOTO M KPUTHUYECKOTO MBIIUICHUS, KYJIbTYpbl PEUH,
CIIOCOOHOCTH K YMCTBEHHOMY JKCIIEPUMEHTY;

* (¢GopMHpOBaHHE Y Y4YAIIUXCA MHTEIJICKTyaJlbHOW YECTHOCTH U
00BEKTUBHOCTH, CIIOCOOHOCTH K MPEOJOJICHUIO MBICIUTEIBHBIX CTEPEOTHUIIOB,
BBITEKAIOIINX U3 OOBIICHHOTO OIBITA;

* BOCIUTaHUE KA4YeCTB JIMYHOCTH, OOECIEUUBAIOIINX COLUAIBHYIO
MOOUJILHOCTD, CIIOCOOHOCTH MPUHUMATH CAMOCTOSITEIbHBIE PEILICHHUS;

* opMHupOBaHUE KAuECTB MBIIUICHUS, HEOOXOAUMBIX JJIsl afanTallud B
COBPEMEHHOM MH(POPMALMOHHOM OOIECTBE;

* pa3BUTHE MHTEpECA K MATEMATHYECKOMY TBOPUYECTBY M MAaTEMATHUYECKUX
CIIOCOOHOCTEIA;

2) B MeTanpeIMeTHOM HANIPABJICHUMN

* (dopmMupoBaHME TPEACTABJICHHM O MaTreMaTUKe KaK  4acTu
00IIIeYeIOBEYeCKOM KYJIbTYpPhl, O 3HAYMUMOCTH MaTEMaTUKU B Pa3BUTUU
IIUBUJTU3AIIMHA U COBPEMEHHOTO OOIIECTBA;

* pa3BUTHE MPEACTABICHUA O MaTeMAaTHKE Kak (popMe OMucaHus U METOJIe
MO3HAHUSI  JCHUCTBUTEIIBHOCTH, CO3JIaHME YCIOBUM JUIsi  MPHOOPETEHUS
MePBOHAYAIILHOTO OIBITa MATEMaTUYECKOTO MOJICIMPOBAHMS;

* popMupoBaHUE OOIIKNX CIIOCOOOB MHTEIUICKTYaIbHOMN JEATeILHOCTH,
XapaKTEePHBIX JIJII MATEMATUKH U SIBJIIOIIUXCS OCHOBOM MO3HABATEIBLHOM
KYJBTYPbI, 3HAUUMOH ISl pa3TUYHBIX cep UYeIOBEUECKOM AeTEIbHOCTH;

3) B npeaMeTHOM HaNpaBJICHUH

* OBJIQJICHHME MaTEMaTUYECKUMH 3HAHUSIMU M YMEHUSMH, HEOOXOIUMBIMU
U TpOAOJDKEHUST ~ OOydeHuss B CTapuiedl  IIKOJIe WM HWHBIX
0011e00pa30BaTEeNbHBIX  YUPSKICHUSIX, M3YyUYCHUS CMEXKHBIX JIUCIMIUIVH,
MIPUMEHEHUS B IOBCEAHEBHOMN KU3HU;

* co3manue (pyHIaMEHTa JJII MaTeMaTHYeCKOTO Pa3BUTHS, (OPMUPOBAHUS
MEXaHH3MOB MBIIIJICHUS, XapaKTEPHbIX JJI1 MAaTEMAaTUUECKOU eI TEIbHOCTH.

CoOTBETCTBEHHO, BBIACISAIOTCS TPHU HAIlpaBJIeHUs TpeOOBaHUH K
pe3yJibTaTaM MaTeMaTUYeCKOro 00pa30BaHus:
1) mpaKTUKO-OPUEHTHUPOBAHHOE MaTeMaTHIEeCKOe 00pa3oBaHue (MaTeMaThKa JIjist
KU3HU);
2) MareMaTHKa JUIsl UCIIOJIb30BaHUS B TIPO(ECCHH;



3) TBOpUYecKOe HalpaBJCHHUE, HA KOTOPOE HAIICJCHBI T¢ 00YYaIOIIUeCs, KOTOPhIC
IJIAHUPYIOT 3aHUMATBCA TBOPYECKOM W HCCIICOBATEIhCKON paboTOi B
o0JyacTu MaTeMaTUKH, GU3UKH, SKOHOMUKH U JPYTUX 00IACTSIX.

Onpeneneﬂne MecTa yqeﬁﬂoro npeamMera «MaTeMaTuKa» B y‘leﬁHOM IJ1aHe

Ha u3yuenne MaTeMaTHKU B OCHOBHOM IIIKOJIE OTBOAMT 5 Y4EOHBIX 4acCOB B
HEJIeNI0 B TEUCHHE KaXK10T0 rojia 00ydeHus:, Bcero 8§50 ypokoB.

B coorBerctBUM ¢ TpeOoBaHusiMU DenepalibHOrO TOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAapTa OCHOBHOTO 0O0IIero oOpa3oBaHUs MpPEaMET
«MaremaTuka» uszydaercsi ¢ 5-To mo 9-il kjacc B BUAE CIEAYIOIUX y4eOHBIX
KypcoB: 5-6 kmacc — «Maremaruka» (MHTEIpUPOBAaHHBIM Tipeamer), B 7-9
KJlaccax mapajuiesIbHO U3y4aroTcs MpeaAMeThl «Anreopa u «I'eoMeTpus.
Pacnpeoenenue yuebnoco spemenu mexcoy smumu npeomemamu npeocmasieHo 8
maobauye:

Knacc IIpeamerst KomnuectBo  KommuectBo  KommuecTBo yacos
BI MaTEeMaTHYECKOTO  YacoB B y9eOHBIX Ha CTYIICHU
UK HEJIEITI0 HENeb OCHOBHOTO
00pa3oBaHUA
5  Maremaruka 5 34 170
6  Maremaruka 5 34 170
7  Aunrebpa 3 34 102
7 Teomerpus 2 34 68
8  Anrebpa 3 34 102
8  Teomerpus 2 34 68
9  Aurebpa 3 34 102
9  Teomerpus 2 34 68
3a Kypc o0yueHus -
850

Ilpeomem «Mamemamuxay 6 5—6 knaccax exnouaem apughmemuyeckui
mamepuan, 2NeMeHmvl aneeopvl U 2eoMempuu, a makdce IJIeMeHmbl
8EPOSIMHOCMHO-CMAMUCMUYECKOU TUHUU.

Ilpeomem «Aneebpa» exiouaem HeKomopuvle B0NPOCHL APUPBMEMUKU,
paszsusaowue 4Ucio8yr JuHuio 5—6 Kiaccos, cobcmeeHHo aneedpauyecKut
mamepuan, 3leMeHmapHvle QYHKYuU, a maxdce 3d1eMeHmbvl 8ePOSMHOCHHO-
CMAMUCMUYECKoU TUHUU.

B pamkax yuebnoeo npeomema «l eomempusy mpaouyuoHHO U3y4aOmcs
eBKIUN08A  2eOMempUsl, IIeMEHMbl BEKMOPHOU aneebpvl, 2eomempuyecKue
npeoopazosaHusl.

H3yuenue 6epoamuHocmuHo-cmamucmuiecko20 Mamepuaia OMHeCeHO K
5—6, k 7—9 knaccam.



Tekymuii KOHTPOJIb U IPOMEXKYTOYHAs ATTECTALUs OCYILECTBILIIOTCS B
cootBeTcTBUM C «llomokeHneM 00 OCYIIECTBIEHUM TEKYLIETO KOHTPOJISA
YCIIEBa€MOCTH W MPOMEXKYTOUHOM aTrecTtanuu oOydaromuxcs, ux ¢Gopmax,
IIEPUOANYHOCTHU U MOPAAKE NPOBEACHUSD». TEKyINi KOHTPOJb OCYIIECTBIISIETCS
C LENBI0 IPOBEPKH CTENEHW M KAa4yeCTBA YCBOECHHUS MaTepHala B XOJE €ro
U3Y4YeHHUS B CIEAylmux ¢GopMax: CcaMOCTOSTEIbHBIC, IIPOBEPOYHBIE U
KOHTPOJIbHBIE paOOTBhI, TECTHI, 3aUETHI, IPOEKTHI.

[TpomexxyTodHas aTTecTalysl OCYIIECTBISICTCS C LEIbI0 MPOBEPKU CTCIICHU
M KadecTBa YCBOCHHUS MaTepHalia IO pe3yjbTaTaM HW3YYCHHUS COJCPIKaHUS
y4eOHOTO TpeAMETa B CIICIYIONNX Gopmax:

5 KJlacc — CTaHAapTU3UPOBaHHAs MHUChbMEHHAas paboTa;
6 KJ1acc — CTaHAapTU3UPOBaHHAs MMUCbMEHHAas paboTa;
7 KJ1acc — CTaHAapTU3UPOBaHHAS MMUCbMEHHAas paboTa;
8 KJlacc — CTaHIapTU3MPOBaHHAs TUCbMEHHAs padoTa;
9 knacc — cranAapTU3MPOBAHHAS TUCbMEHHAs padoTa;

['ocynapcTBeHHass WUTOroBasl aTrTecTalMsl MPOBOJUTCA B COOTBETCTBHUM C
3aKOHOIaTeJILCTBOM PD.

IlepeyeHb y4eOHO-METOAUYECKOT0 O0eceYeHus
[Iporpamma OpHEHTHpPOBaHA Ha WHCIOJIb30BAHHE B Yy4e€OHOM IpoIlecce
caenyromux Y MK:
-YMK no Maremaruke 5-6 knaccel  (aBTopel:  A.l.Mep3nsk,
B.b.ITononckuit, M.C. Sxup) uznarenbckoro nentpa «Benrana-I'pad»
-YMK 1o anrebpe mis 7-9-ro kmaccoB aBTropoB FO.H.Makaperies u nip.
-YMK mno reomerpuu nansi 7-9-ro kmaccoB aBTopoB JI.C.AtanacsH,
B.®.byty308, C.b.Kagomues.
VYueOHuku:

1. Marematuka: 5 kjacc: y4eOHHMK JJig ydamuxcsi 0011eo0pa3oBaTeIbHbIX
yupexaeauit / A.I'. Mep3nsak, B.b. Tlononckuit, M.C. Sxup. — M.:
Bentana-I"pad, 2017.,

2. Maremaruka: 6 kiacc: y4eOHUK JUIsl ydaluxcsi o0Iieo0pa3oBaTeIbHBIX
yupexaeauit / A.I'. Mep3nsak, B.b. Tlononckmit, M.C. Sxup. — M.:
Bentana-I'pad, 2016.

3. «Amnrebpa 7 wmacc» aBtopsl FO.H. MakapsrueB, H.I'. Munmiok, K.U.
Hemikog, C.B. CyBopoBa. Mocksa, «IIpocsemenue» 2017r.

4. «Anrebopa 8 xmacc» aptopbl FO.H. Makaperues, H.I'. Munmiok, K.H.
Hemkos, C.B. CyBopoBa. Mockaa, «IIpocsemenune» 2018r.

5. «Anrebpa 9 kmacc» aBtopel FO.H. Makaperues, H.I. Mungiok, K.H.
Hemkos, C.B. CyBopoBa. Mocksa, «IIpocsemenune» 2017r.

6. «l'eomerpus, 7 - 9» aBropel JI.C. Aranacsn, B.®. Bbyry3os, C.b.
Kanomues u ap. M.: IIpocsemenue, 201 7r.



2. llnanupyemsle pe3yabratrbl ocBoeHuss OOII (1u4HOCTHBIE,
MeTanpeIMeTHbIe U IPeIMeTHbIE) HA YPOBHE OCHOBHOI'O 00111€ro
o0pa3zoBanus «MaremaTuka: ajaredpa, reomeTpus)

2.1 BpInycKHUK Hay4yuTca B 5-6 kuaccax (i MCHOJb30BaHUSL B
NMOBCEJHEBHON JKU3HM M  o0ecrie4eHHs] BO3MOKHOCTH  YCHEIIHOIO
NPo0JIKeHNsl 00pa30BaHus HA 0230BOM YPOBHe)

JJIeMeHThI TEOPUM MHOKECTB M MATEMATHYECKOM JIOTUKHU

- OmnepupoBarh Ha 0a30BOM YpPOBHE! IOHATHSAMHU: MHOXKECTBO, DIIEMEHT
MHO>K€ECTBA, NOJIMHOKECTBO, IPUHAJICKHOCTH;

- 3aJlaBaTh MHOKECTBA MEPEYUCICHHEM HX AJIEMEHTOB;

- HaxoJuTh IepeceyeHue, OOBbEIUHEHUE, IOJAMHOKECTBO B MPOCTEUIINX
CUTyalusX.

B noeceonesnoit scuznu u npu uzyueHuu Opyzux npeomemaos:

- pacro3HaBaTh JIOTUYECKA HEKOPPEKTHBIE BHICKA3bIBAHMSI.

Yucaa

- OmnepupoBarh Ha 0a30BOM YPOBHE IMOHSATHUSMH: HATYpaJIbHOE YHUCIO, IIEJI0e
YHUCJIO, OOBIKHOBEHHAasi JApoOb, JecsATUYHas JpoOb, CMENIaHHOE YHCIIO,
pPalMOHAIIBHOE YUCIIO;

- HCHOJIb30BaTh CBOWCTBA YHCEJI W MNpaBUia JEUCTBUHA C PALMOHAIBHBIMHU
YUCJIaMU NP BBITIOJTHEHUU BBIYUCIICHU;

- HCIIOJB30BaTh MPHU3HAKA AEAUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUU
BBIYUCJICHUN U PEIICHUN HECJIOKHBIX 3a/ad4;

- BBINOJHATH OKPYIJICHUE PAllMOHATBHBIX YHUCE]I B COOTBETCTBUU C MTPABUIIAMU;

- CpaBHUBATH PAIIMOHAJIbHBIC YUCIIA.

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

- OLECHUBATh PE3YJIbTAThl BHIYMCIECHUH MIPU PEIICHUU TPAKTUUYECKHUX 3a/1adY;

- BBINOJHATH CPABHEHUE YUCEIT B PEATIbHBIX CUTYAIUSX;

- COCTaBJISITh YMCJIOBBIE BBIPAKECHHSI NPHU PEIICHUM NPAKTUYECKUX 3a1ad M
3a/1a4y U3 JPYruxX y4eOHbIX MPEIMETOB.

CrarucTuka v Teopusi BepOATHOCTEH

- IlpexacraBnsaTh naHHbBIE B BUJIE TAOJIHUII, JUATPAMM,

- yuTath UHGOPMAIUIO, IPEJICTABICHHYIO B BUIE TAOJIUIIbI, TUArPAMMBI.

TexcTOoBBIC 321aYH

- PemaTp HeECHOXHbIE CIOXKETHBIE 3aJaud pa3HbIX THUIIOB Ha  BCE
apudMeTHYECKHUE NCUCTBUS;

- CTpPOUTb MOJIEJb YCJIOBUS 3aqaud (B BHUJE TaOJMIIbl, CXEMbI, PUCYHKa), B
KOTOPOM JTaHbl 3HAUYCHUS JBYX M3 TPEX B3aMMOCBS3aHHBIX BEJIWYHWH, C IEJbIO
MOMCKa PEIICHUS 3a/1auu;

1 3nech u nanee — pacrno3HaBaTh KOHKPETHBIE IPUMEPHI OOIIUX MOHSATHH 10 XapaKTEPHBIM MpPU3HAKAM,
BBINOJHATH JEHCTBUS B COOTBETCTBUH C OIPEACICHUEM U IPOCTEUITINMU CBOWCTBAMU NOHSTHH,
KOHKPETHU3UPOBATh MPUMEPaMU OOIIUE MOHSATHUS.



- OCYLIECTBJSITH CIOCOO TOMCKA PEIICHUs 3a/auyd, B KOTOPOM pacCCyXkICHHE
CTPOUTCS OT YCJIOBHS K TPEOOBAHHIO WIIH OT TPEOOBAHUS K YCIOBHIO;

- COCTaBJISITh IUIaH PEIICHUS 33/1a4; BBIICIATH 3TAMbl PELICHUS 3aa4H;

- HHTEPIPETUPOBATH BBIUUCIUTEIbHBIC PE3YyIbTaThl B 3ajJaye, MCCIEI0BaTh
MOJIyYEHHOE PELICHUE 3aa4H;

- 3HATh pa3Iu4He CKOPOCTEH 0OBEKTa B CTOSYECH BOJAE, MPOTHUB TECYCHHUS H TIO
TEUCHUIO PEKU;

- pemaTh 3a1a4d Ha HaXOXKJECHHUE YaCTH YMCIIa U YUCIa MO0 €0 YacTH;

- pemarh 3aJladyd pa3HbIX TUINOB (Ha paboOTy, HA TMOKYIKU, Ha JBUXKEHUE),
CBSI3BIBAOLIMX TPU BEJIWYUHBI, BBICIATH 3TH BEIUYUHBI U OTHOLIEHUS MEXKIY
HUMU;

- HAaXOAUTh NPOLEHT OT YHUCJIA, YHCJIO IO MPOLUEHTY OT HEro, HaXOIWUTh
IPOLIEHTHOE OTHOUIEHUE JIBYX YHCEJN, HAXOJIUTh MPOLIEHTHOE CHIKECHUE WIIN
IPOLIEHTHOE MOBBIIICHUE BETUYUHBI;

- peuiaTh HECJIOXKHBIE JIOTUYECKHUE 3a]]a4l METO0M PACCYKICHU.

B noeceonesnoii ycusnu u npu uzyueHuu Opy2ux npeomemaos:

- BBIIBUTaTh THUMIOTE3bl O BO3MOXHBIX TMPEIEIbHBIX 3HAUYCHUSIX HCKOMBIX
BEJIMYUH B 3aj1aue (J1es1aTh NPUKUJIKY)

Harasinnas reomerpust

I'eomeTpuueckue purypnl

- OmnepupoBarb Ha 0a30BOM YpPOBHE MOHATHUSIMU: (PUTypa, TOYKA, OTPE3OK,
npsiMasi, JIy4, JIOMaHasi, yroJl, MHOTOYTrOJbHUK, TPEYTOJbHUK H
YETBIPEXYTOJbHUK, NPSIMOYTOJIbHUK M KBaJpaT, OKPYKHOCTb U KpYT,
IPSIMOYTOJIbHBIN Mapajuiesienuresi, Kyo, map.

- M3o6paxars uzydaeMbie GUTYPBI OT PYKH U C TIOMOIIBIO JTMHEHKU U ITUPKYJIAL.

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

- pemarh NPaKTUYECKHE 3a7a4u ¢ TPUMEHEHUEM MTPOCTEUIIINX CBOUCTB GUTyp.

N3mepenusi u BbIYMCIEHUS

- BBINOJHATh U3MEPEHHUE [JIUH, PACCTOSHUM, BEJIUYUH YIJIOB, C IOMOIIBIO
WHCTPYMEHTOB I U3MEPEHUM JIJTUH U YTJIOB;

- BBIYUCIATH MIOMIATU TPSIMOYTOJIBHUKOB.

B noeceonesnoii ycusnu u npu uzyuyeHuu Opy2ux npeomemaos:

- BBIYUCIATH PACCTOSIHUS HA MECTHOCTH B CTaHJAPTHBIX CUTYalUAX, IUIOIIAAN
IPSIMOYTOJIbHUKOB;

- BBINOJHATH NPOCTEUIINE TOCTPOCHUS W HM3MEPEHHS] Ha MECTHOCTH,
HEO0OXOIUMbIE B PEAIbHON KU3HHU.

HUctropust MaTeMaTUKHU

- OIKMCHIBATh OTJEJIbHBIE BBIAAIOIIMECS PE3YyJbTaThl, MOJYYEHHBIE B XOE
pa3BUTHSI MATEMATUKU KaK HAYKH;

- 3HaTh MPUMEPbl MATEMATHYECKHUX OTKPBITUM M HMX aBTOPOB, B CBS3U C
OTEYECTBEHHOW U BCEMUPHOM UCTOPUEH.

2.2 BolnycKHUK ROJIyMUM 803MOXMCHOCHIb HAYUUMbCA 6 5 - 6 Knaccax (0ns
obecneuenus 603MONCHOCIU YCREUWHO20 RPOOOTIHCEHUA 00pPA306aAHUA HA
0a3080Mm u y2y01eHHOM YPOBHSAX)

J1eMeHTbI TCOPUHA MHOKECTB U MaTeMATH4YeCKOM JJOTUKH
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Onepupoeamz;z NOHAMUAMU. MHOIHCECMBO, XAPAKMEPUCNIUKU MHOIHCECMBA,

NEeMeHm MHOJICecmea, nycmoe, KOHeuHOoe U OeCKOHeYyHOoe MHONCeCmao,
NOOMHOMCECMBO, NPUHAONEHCHOCD,

onpedenims NPUHAONIEHCHOCHb INEMEHMA MHOHCeCmEy, 00beOUHEeHUI0 U
nepeceyueHur) MHOMCECMS, 3a0a8amb MHONCECB0 C NOMOWBIO NePeyUCIeHUS
DJIEMEHMO8, CILOBECHO20 ONUCAHUL.

B noeceonesnoii s»cusnu u npu uzyueHuu opy2ux npeomemaos:

pPacnozHasdntb 10c2UYE€CKU HEKOPPEeKnHble 6bICKA3bIBAHUA,
cmpounivb Yyenovku yMOSClKJZlO’-leHMﬁ HA OCHOB€E UCNOIb306AHUA nNpABUJTL IOCUKU.

Yucna

Onepupogams NOHAMUAMU. HAMYPATbHOE YUCLO, MHONCECNBO HAMYPAIbHbIX
yucen, yenoe UYUCIO, MHONCECMBO UENbIX uucel, OObIKHOBEHHAs OpoOb,
odecsimuuHas Opodb, CMeUulaHHoe YUCIO, PAYUOHAIbHOE HUCTO, MHONCECMBO
PAYUOHATILHBIX  HUCeN, 2e0MempUYecKas UHmepnpemayus HamypaibHblX,
Yenvix, payuoHAIbHLIX,

NOHUMAMb U 0OBACHAMb CMBICTL NHOZUYUOHHOU 3ANUCU HAMYPAIbHO2O0 YUCIA,
8bINONHAMb  BLIYUCTICHUS, 6 MOM YUcCle C UCNOIb308AHUEM NPUEMO8
DPAYUOHATILHBIX ~ BbIYUCTEHUU, 0DOOCHOB8bIBAMb  AJICOPUMMbBL  BbINOJIHEHUS
oelicmauii;

ucnonv308ams npuzHaku oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmol u
npou3zeedeHuss Hucel Npu GbINOJHEHUU BbIYUCIEHUN U peuleHuu 3a0ad,
000CHOBbIBAMb NPUSHAKU OeIUMOCTIU,

BbINONHAMb OKPY2AeHUE PAYUOHAILHBIX YUCE]L C 3A0AHHOU MOYHOCMbIO;
VYROPAOOUUBAMb YUCILA, 3ANUCAHHbIE 8 8U0e O0OLIKHOBEHHBIX U OeCAMUUHbIX
opobeli;

naxooums HOJ/[ u HOK uucen u ucnonv3oeamos ux npu peuieHuu 3a0d;
onepuposamv NOHAMUEM MOOVIb YUCAA, 2e0MempuyecKkas UHmepnpemayus
MOOYJISL HUCIA.

B noeceonesnoii scusnu u npu uzyueHuu opy2ux npeomemaos:

NPUMEHAMb — NPABUIAd  NPUOTUINICEHHLIX — BbIYUCTIEHUN  NPpU  peueHuu
NPAKMU4ecKux 3a0a4 u peuleHuy 3a0ay Opyeux y4eonsvix npeomemos,
BbLINOIHAMbG ~ CPAGHEHUE  pe3VIbmamos  BbIYUCICHUU — Npu  peuleHuu
NPAKMUYECKUX 3a0at, 8 MOM YUCe NPUOTIUNCEHHBIX GLIYUCTICHUL,
COCMABIAMb YUCTIOBbLE BLIPANCEHUS U OYECHUBAMb UX 3HAUEHUs. NPU peuleHUU
NPAKMUYecKux 3a0a4 u 3a0a4 u3 opyeux y4eouvix npeomemos.

YpaBHeHUS U HEPABEHCTBA

Onepupoeamb NOoRAMUAMU. pABEHCMEB0, YUCI080€ paABeHCmMeE0, YPABHEHUE,
KOPEHb YPpABHEHUA, peUulerHue YPAaBHERUA, YUCIO0B80€ HEPABEHCMBO.

CrarucTuka v Teopusi BepOATHOCTEN

Onepuposams nouamusamMu: cmonbuyamsie u Kpy208blie OUaAcpammol, maodauybsl
OaHHbIX, CpeOHee apughmemuueckoe,

uzBneKamnv, UHGOpPMAayuro, nNpeoCcmasieHHyo 8 madauyax, Ha Ouaspammax;,
cocmasnsms mabauysl, CMpoums OUaAcPAMMbl HA OCHOB8E OAHHDBIX.

B noeceonesnoii scusnu u npu uzyueHuu Opyzux npeomemaos:

2 3)ICCB " JaJIEC — 3HATH ONPEACIICHUE TIOHATHUA, YMETh MMOACHATH €I0 CMBICJI, YMECTb UCIIOJIb30BaTh MOHATHUE U €T0
CBOIiCTBa Ipyu NTpoOBEACHUN paCCy)KHeHPIfI, J0Ka3aTeJIbCTB, pCIICHUU 3a/1a4.
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useneKams, UHMEpNpemuposams U Nnpeoopasosvieams  UHGoOpMayuio,
npeoCmasieHHyI0 8 madIuyax u Ha OUazpammax, Ompaxcarowyro ceolucmea u
XapaKmepucmuKku peaibHblX NPOYeccos U A6AeHUU.

TexcTOBBIE 3aJavn

Pewamsv npocmwvie u cnooicHvle 3a0ayu pasHvlX Munos, a makodce 3a0adu
NOBbILUEHHOU MPYOHOCMU,

UCNONIb306aMb pPA3HblE KpamKue 3anuci Kak MOOenu MeKCmOo8 CIONCHBIX
3a0ay 0/ NHOCMPOEHUsL NOUCKOBOU CXeMbl U peuleHust 3a0ay,

3HAMb U NPUMEHAMDb 00a cNOcoba Noucka pewenuss 3a0a4 (om mpebo8anus K
VCA08UIO U OM YCA0BUSL K MPebOBAHUIO),

MOOENUPOB8aAmMs PACCyHCOeHUs NPU NOUCKe PeuleHUs 3a0ad ¢ NOMOWbIO epagh-
cxembl,

8bL0€JISIMb IMANDL PEULeHUs 3a0aAUU U COOEPHCAHUE KANHCO020 dIMANA,
UHMEPNPemuposams GbIYUCTUMENbHbIE Pe3YIbmamyl 8 3a0aue, Ucciedo8ams
nOJIy4eHHOoe peulenue 3a0adu,

AHATIUBUPOBAML BCEBO3MOINCHBIE CUMYAYUU B3AUMHO20 PACHONONCEHUS 08YX
00beKmMo8 U U3MEHEeHUe UX XapaKmepucmuk Npu COBMECHHOM OBUICEHUU
(ckopocmb, 8pems, paccmosiHue) npu peuleHuu 3a0ad Ha O0sudceHue 08yx
00beKmMo8 KaK 8 00HOM, MAK U 8 NPOMUBONOTIONCHBIX HANPABTIEHUSX,
UCcne008ams 6Ce803MOINICHbIE CUMYAYUU NPU peuleHUU 3a0ad Ha 08UICeHUe No
peKe, paccmampusams pasHvle CUCIeMbl OMcuema,

peuams pasHooOpasHvle 3a0ayu «HA Yacmuy,

pewams U 000CHOBbIBAMb  CB80€  peuleHue  3a0ay  (8blOesMmb
MAmMemMamuyeckyr0 OCHOBY) HA HAXO0JCOeHUe Yacmu YUCIA U YUCId NO e20
yacmu Ha OCHO8e KOHKPEMHO20 CMbLCIA OpoOU;

0CO3HABaAmMb U  O0BACHAMb  UOSHMUYHOCMb  3a0a4  pPA3HbIX  MUNOS,
CBA3bIBAIOWUX MPU BGeIUYUHbL (HA pabomy, HA NOKYNKU, HA OBUCEHUE),
8bI0ENISIMb MU BETUUUHBL U OMHOULEHUSL MeHCOY HUMU, NPUMEHSIMb UX Npu
peutenuy 3a0ay, KOHCmMpYupo8ams cOOCMeeHHble 3a0aiu YKA3AHHbIX MUNO8.

B noeceonesnoii scusnu u npu uzyueHuu opy2ux npeomMemaos:

8b10€NAMb NpU peuwieHuu 3a0ay Xapakmepucmukyu paccmMampusaemou 8
3a0aue cumyayuu, OmMIUYHbIE OM  pealbHblX (me, om  KOMOpPbIX
abcmpazuposanucsy), KOHCMpYUposams HOGble CUMYAyuu C Y4emom IMux
Xapaxkmepucmuk, 8 YAacCMHOCMU, NpU peuleHuu 3a0ad HAa KOHYEHMpayuu,
VUUMbIBAMb NIIOMHOCb 6EWeCmBd,

pewiams U KOHCMPYUpO8ams 3a0adu HA OCHOGE PACCMOMPEHUs DedbHbiX
cumyayutl, 8 KOMopwvlx He mpeoyemcs MOYHbIU 8bIYUCTUMETbHBII PEe3YIbMam,
pewams 3a0ayu HA OBUdCEHUE NO peKe, pPACCMAampueds pasHvle CUCTNEeMbl
omcyema.

Harasimnas reomerpust
I'eomerpuyeckne purypsl

Uszenekams, ummepnpemuposams u npeoopazosvleams UHGOpMAYUO O
2eomempuiecKux uaypax, npeocmasieHHyo Ha 4epmeicax;

usobpasicams uzyuaemvie Queypvl om pyKu U ¢ NOMOUBIO KOMHbIOMEPHBIX
UHCMPYMEHMOE.

I/I3MepeHI/Iﬂ H BBIYMHUCJICHUSA



- BLINOJHAMb UBMEPEHUe ONUH, PACCMOSHUL, BeIUHUH V2l08, C NOMOWbIO
UHCMPYMEHMO8 OJisL U3MepeHUll OJIUH U Y2108,

- BLIYUCTAMb NIOWAOU NPAMOY2OTbHUKOS, KBAOPpAmos, 00bembl NPAMOY201bHbIX
napannenenuneoos, Kyoos.

B noeceonesnoii scuznu u npu uzyueHuu opy2ux npeomemos:

- GLIYUCTIAMb PACCMOAHUS HA MECMHOCMU 6 CHMAHOAPMHLIX CUMYAYUsX,
RIOWA0U Y4aACmMKO8 NPAMOY20JIbHOU (OpMbl, 00BeMbl KOMHAM,

- BbINOJHAMb NpoCmeluiue NOCMPOEHUss HA MeCmHOCmU, HeobXxooumbvle 6
PEeaIbHOU JHCUHU,

- OYeHUBamv pazmepul peaibHblX 00BEKMO8 OKPYHCAIOUWe20 MUpQ.

HUcrTopust MaTeMaTUKH

- Xapaxmepuzoeams  6KIAO  GLIOAIOWUXCA MAMEMAMUKO8 8  pa3sumue
MAmMemMamuxy U UHbIX HAYYHbIX 0Oaacmell.

2.3 BhIyCKHUK HAY4YHuTCsl B 7 - 9 Kj1accax (IJisl HCMOJIb30BAHUS B
NMOBCEeIHEBHOM KM3HM U 00ecredyeHUus BO3MOKHOCTH YCIEITHOT 0
NMPOA0JIKeHUs1 00pa3oBaHUsA Ha 02a30BOM YPOBHeE)

DJJIeMeHThI TEOPUM MHOKECTB M MATEMAaTHYECKOM JIOTUKHU

- OmnepupoBaTh Ha 0a30BOM YpOBHE® MOHATHAMH: MHOKECTBO, DJIEMEHT
MHOK€CTBA, OJIMHOKECTBO, PUHAIJIC)KHOCTD;

- 3aJlaBaTh MHOKECTBA MEPEUNUCICHUEM UX DJIEMEHTOB;

- HaxoAuTh TMepecedyeHue, OO0beAMHEHHUE, IOJAMHOKECTBO B MPOCTECHUIINX
CUTYaIUSX;

- omepupoBaTh Ha 0a30BOM YpOBHE TMOHSTHSIMH: OIpeaeIeHne, aKCcuoma,
TeopeMa, J10Ka3aTelbCTBO;

- MPUBOJIWUTH MNPUMEPHl W KOHTPIPUMEPHI JIS TMOJATBEPKIACHUS CBOUX
BBICKA3bIBaHUI.

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaoas:

- HCMOJIb30BaTh rpaduueckoe MPEACTaBICHUE MHOXECTB JId OINHUCAHUS
peajbHBIX TMPOIECCOB U SBJICHUM, MPU PEUICHUM 3afad JPYyrux y4deOHbIX
MPEIMETOB.

Yucaa

- OmnepupoBaTh Ha 0a30BOM ypOBHE MOHATHSIMU: HATypaJlbHOE YHUCIIO, IEJO0e
YUCJIO, OOBIKHOBEHHAas JApoOb, JecAaTu4yHas ApoOb, CMEIIaHHAs JpoOb,
paIrmoHaNIbHOE YHUCIIO, apU(PMETHIECKUI KBaIPATHBIM KOPEHb;

- UCHOJIb30BAaTh CBOWMCTBAa YMCEJ W IPaBWJA JCUCTBUUA TPU BBIOJIHCHUU
BBIYMCJICHU;

- HCIOJB30BaTh MPU3HAKU JAETUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJIHEHUH
BBIYMCIICHUH 1 PEIICHUH HECJIOKHBIX 3a/a4;

- BBINOJHATH OKPYIJICHUE PAllMOHATIBHBIX YHACENI B COOTBETCTBUU C MPABUIIAMU;

- OILICHMBATh 3HAYCHHUE KBAJPATHOTO KOPHSI U3 MOJIOKUTEIBHOTO 1IEJIOT0 YUCIA;

- paclio3HaBaTh pallMOHAJIBHBIC U UPPAIMOHATIbHBIC YUCIIA;

8 3nech u gaee — pacrno3HaBaTh KOHKPETHBIE IPUMEPHI OOIIUX MOHSATHH 10 XapaKTEPHBIM MpPU3HAKAM,
BBINOJIHATH JEHCTBUS B COOTBETCTBUH C ONPEEICHUEM U TPOCTEUIIMMU CBOMCTBAMU MOHATHUH,
KOHKPETHU3UPOBATh MPUMEPaMU OOIIUE MOHSATHUS.
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- CpaBHUBATH YHUCIIA.

B noeceonesnoii scusnu u npu uzyueHuu Opyzux npeomemaos:

- OILIEHUBATh PE3YJIbTATHI BEIUMCICHUN ITPU PELIEHUN IPAKTUYECKUX 33/1aY;

- BBIIOJIHATH CPABHEHHE YHCEN B PEATIbHBIX CUTYalUsIX;

- COCTaBJISITh YWCIIOBBIE BBIPAKEHHS NPU PEIICHHH MPAKTUYECKHX 331ad H
3a/1a4 U3 IPYruX yueOHBIX MPEAMETOB.

ToxaecTBeHHBbIE TPE0OPa3OBaHUS

- DBBINONAHATE HECHOXKHBIE NpPeoOpa3oBaHUs JI BBIYKUCICHHUS 3HAUYCHUH
YHUCJIOBBIX BBIPAXKEHUM, COJIEPKAIINUX CTENEHU C HaTypaJbHBIM IOKA3aTeEJeEM,
CTEIIEHU C LIEJIBIM OTPULIATEIIBbHBIM [10Ka3aTeleM;

- BBINOJHATh HECIIOKHBIE IMPEOOPA30BAHUS LENbIX BBIPAKEHHUN: PACKPHIBAThH
CKOOKH, IPUBOJIUTH NIOJJOOHBIE CIaraeMbl€;

- HCHOJb30BaTh (QOPMYyJbl COKpPALIEHHOIO YMHOXEHHs (KBaapaT CyMMBl,
KBaJpaT pPAa3HOCTH, Pa3HOCTb KBAJApaTOB) JUIsl YINPOILEHUS BBIYMCICHUN
3HAYEHUU BBIPAKECHUN;

- BBINOJIHATH HECJOXKHBIE MPEeoOpa3oBaHUs APOOHO-TMHEHHBIX BBIPAKEHUN U
BBIPAXKEHUM C KBaJPATHBIMUA KOPHSIMHU.

B noeceonesnoit scuznu u npu usyuenHuu Opy2ux npeomemos:

- TIOHUMAaTh CMBICII 3aIMCH YUCIIa B CTAHJAAPTHOM BUJIE;

- ONepUpOBaTh HA OA30BOM YPOBHE MOHITHEM «CTaHJAPTHAS 3aIIUCh YUCIIA.

YpaBHeHUS U HEPABEHCTBA

- OmnepupoBarb Ha 0a30BOM YPOBHE MOHSTHSIMH: PaBEHCTBO, UHCIOBOE
PaBEHCTBO, YPaBHEHHE, KOPEHb YPABHEHUS, PEIICHHE YPaBHEHUS, YUCIOBOE
HEPABEHCTBO, HEPABEHCTBO, PEIIICHUE HEPABEHCTBA,;

- IIPOBEPATH CIPABEIIMBOCTh YACIOBBIX PABEHCTB U HEPABEHCTB;

- pelarh JUHEHHbIE HEPABEHCTBA M HECIOKHBIE HEPABEHCTBA, CBOJSIIHECS K
JIMHEHUHBIM;

- pellaTh CUCTEMbI HECIOXKHBIX JUHEHHBIX YPaBHEHHI, HEPABEHCTB;

- TPOBEPATH, ABJISETCS JIU JAHHOE YUCIIO PEIICHUEM YpaBHEHUS (HEPaBEHCTBA);

- pemarb KBaApaTHbIE YpaBHEHUS MO QopMyse KOpHEH KBaJpaTHOrO
YpaBHEHUS;

- U300pakaTh pelIeHUs] HEPABEHCTB U UX CUCTEM HA YUCIIOBOM MPSIMOIA.

B noeceonesnoit scuznu u npu usyuenHuu Opyux npeomemos:

- COCTaBJATh W pelarh JHMHEHHBIE YpaBHEHUsS MpU pEUIeHUM 3aj]ad,
BO3HUKAIOIIUX B IPYTUX yU4EOHBIX MPEAMETAX.

DOyHKUUH

- Haxoauts 3HaueHue PYHKIMHU 10 33JAHHOMY 3HaYEHUIO apTyMEHTa;

- HaxoAWThb 3HAYEHUE apryMeHTa IO 3aJaHHOMY 3HA4eHHIO (YHKIUH B
HECJIOKHBIX CUTYyalUsIX;

- ONPEIENATh MOJIOKEHUE TOUKH 0 €€ KOOpJANHATaM, KOOPAHHATHI TOUKH 110 €€
MOJIOKEHUIO HAa KOOPJMHATHOM MIIOCKOCTH;

- 1o rpaduKy HaXOIUTh O0JACTh OMpPENEICHHUS, MHOXKECTBO 3HAYEHUU, HYIH
(GYyHKUMM, TPOMEXKYTKH 3HAKOIMOCTOSHCTBA, MPOMEXYTKH BO3pacCTaHUs U
yObIBaHMsI, HAMOOJIbIlIEEe Y HAUMEHbIIIEE 3HAUeHUS PYHKIUY;

- CTpOUTb rpauK TMHEHHOU QYHKIUY;
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IPOBEPSITh, SBIAETCA JIM JaHHBIA Tpapuk rpadukoM 3aJaHHON (YHKIUH
(TMHENHOMN, KBaIpaTUYHOM, 0OpaTHON MPOMOPIIMOHATIBLHOCTH);

OTIpPEAENATh MNPUONKEHHBIE 3HAYCHHS] KOOPAMHAT TOYKH IEpeceueHUst
rpadukoB QyHKINI;

onepupoBaTh Ha 0a30BOM ypPOBHE MOHSATUSMHU: IOCJIEI0BATEIBHOCTD,
apudmeTnyeckas mporpeccus, reoMeTpuieckasi mporpeccus;

pemaTh 3aJadyd Ha MPOTPECCHUU, B KOTOPBIX OTBET MOXET OBITh IOIY4YEH
HETNOCPEICTBEHHBIM M10ICUETOM 0€3 IPUMEHEHUs (OPMYIL.

B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

UCIIOJIb30BaTh TrpaduKU pealbHBIX MPOIECCOB W 3aBUCHUMOCTEH JiA
ompeneneHusi MX CBOWCTB (HauOOJNbIIME W HAUMEHbBIIME 3HAYCHHUS,
OPOMEXKYTKHA BO3pacTaHusi M yObIBaHMS, OOJACTU TMOJOXKUTEIBHBIX U
OTpULIATEIbHBIX 3HAYCHU U T.11.);

UCIIOJIb30BaTh CBOMCTBA JMHEHHOW (yHKUMU U ee rpaduK MpH PEIICHUU
3a/1a4 U3 JpYrux y4eOHbIX MPEIMETOB.

CraTucruka u TEOpUSA BCpOHTHOCTeﬁ

NMeTh TpeACTaBI€HHE O CTAaTUCTUYECKHX XapaKTEPUCTUKAX, BEPOATHOCTH
CIIy4ailHOro COOBITHSI, KOMOMHATOPHBIX 3a7a4ax;

pemiaTh MpocTeiiire KOMOMHATOPHBIE 3aJa4d METOJAOM MpPSIMOro U
OpraHU30BaHHOIO Mepedopa;

IPEICTaBIIATh JaHHbIE B BUE TaOJIUL, AUarpaMM, IpauKoB;

YUTaTh HMHPOpPMAIMIO, MPEICTABICHHYIO B BHJE TaOJMIbI, JUarpammbl,
rpaduka;

OTIpE/IEIATh OCHOBHBIE CTATUCTUUYECKUE XapAKTEPUCTUKH YUCIOBBIX HAOOPOB;
OLICHHUBATh BEPOSITHOCTh COOBITUS B IPOCTEUILINX CITyYasix;

UMEThH MPEACTABICHUE O POJIM 3aKOHA OOJIBIINX YHUCET B MACCOBBIX SIBJICHUSIX.

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

OIICHWBATh KOJIMYECTBO BO3MOYKHBIX BApHAHTOB METOJIOM Tiepebopa;

UMEThH TPEACTABICHUE O POJIH MPAKTHYECKU JOCTOBEPHBIX M MATIOBEPOSITHBIX
COOBITHI;

CpPaBHUBATh OCHOBHBIC CTAaTUCTHYECKUE XapaKTCPUCTUKH, TIOJyYCHHBIC B
MpoIIecce penieHUs MPUKIAHON 3a/1aui, H3yUYEeHUS PEaTbHOTO SBICHUS;
OIICHWBATh BEPOSTHOCTh PEATBHBIX COOBITHH W SBJICHWA B HECIOXKHBIX
CUTYaITUsX.

TexcToBBIC 3a1a4YN

PemaTte  HecJIOXXHBIE CIOKETHBIE 3aJaud  pa3HbBIX THUIOB Ha  BCE
apupMeTHIeCKue JEHCTBUS;

CTPOUTh MOJZIENb YCJIOBUS 3a7aud (B BHUAC TaOJHIIBI, CXEMbI, PUCYHKA WU
ypaBHEHUS), B KOTOPOW JaHBl 3HAYCHHUS JBYX M3 TPEX B3aMMOCBS3aHHBIX
BEJIMYHH, C [IETBIO MIOMCKA PEIICHHMS 3aa4H;

OCYIIECTBIISITH CMOCOO TOMCKA PEIICHUs 3aJavd, B KOTOPOM pacCyXIEeHHE
CTPOUTCS OT YCIOBHS K TPEOOBAHHIO HIIH OT TPEOOBAHUS K YCIOBHIO;
COCTABJISITH TUIAH PEIICHUS 3aa4H,

BBIJICIIATH JTallbl PEIICHUS 3a]1a4H;

WHTEPIPETUPOBATh BBIYUCIUTEIBHBIE pE3yJabTaThl B 3ajadye, HCCICA0BATH
MOJTy4YE€HHOE peIlleHue 3aa4u;
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- 3HATh pa3auyHe CKOpOCTe 00beKTa B CTOSIYEH BOJAE, MPOTUB TECYEHUS U IO
TEYEHUIO PEKU;

- pelaTth 33/1a4M Ha HAXOXJAEHUE YaCTHU YMCIIA U YUCIIA 110 €r0 YacTH;

- pemarh 3aJayd pasHbIX TUIOB (Ha pabOTy, HAa MOKYINKH, HAa JBUKEHUE),
CBSI3BIBAIOIIUX TPU BEJIUYUHBI, BBIJICTSATh 3TH BEJIMUYMHBI U OTHOLICHUS] MEXITY
HUMU;

- HaxOJIWTh NPOLEHT OT YHUCJIA, YHUCIO MO HIPOLEHTY OT HEro, HaXOAMTh
MPOLIEHTHOE CHM)KEHHE WIIM MTPOLIEHTHOE TOBBIILICHNE BETUYNHBL;

- pelIaTh HECIOXKHbIE JIOTHYECKUE 33]1a4l METOJIOM PACCYXKIACHUI.

B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

- BBIJBUTAaTh THUIIOTE3bl O BO3MOXHBIX MpPENENbHBIX 3HAYEHHUSIX HCKOMBIX B
3a/laue BEJIUYMH (Je1aTh MPUKHUKY ).

I'eomeTpuyeckue purypol

- OmnepupoBarb Ha 0230BOM YpOBHE MOHSATUSMU F€OMETPUUECKUX (DUTYD;

- U3BJIEKaTh MH(OpPMALMIO O F€OMETPUUYECKHX (PUrypax, MPEeACTaBICHHYIO Ha
yepTekax B IBHOM BUJIE;

- TPUMEHATH JUIsl PELIEeHUs 3aJady reoOMEeTpUYecKHe (PakKThbl, €CIA YCJIOBHS HUX
MIPUMEHEHUS 3a/1aHbl B IBHOU (OpME;

- pelarh 3aJa4d Ha HaXOXKIEHUE T€OMETPUUYECKUX BEJIMYMH MO 00pa3uaM Wiu
aIropuTMam.

B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

- UCIOJIb30BaTh CBOMCTBA TE€OMETPUYECKUX GUTYP Uil PEIICHUS TUIIOBBIX
3a7la4, BO3HUKAIOUIMX B CHTyallMsIX [IOBCEAHEBHOW JKU3HM, 3adad
IPAKTUYECKOTO COIEPKAHUS.

OTHOmICHUSA
- OmnepupoBaTh Ha 0a30BOM YPOBHE IOHATHSAMHU: PABEHCTBO (DHUTYpP, paBHBIC
burypsl, PaBEHCTBO TPEYTOJIBLHUKOB, napajieIbHOCTh PSIMBIX,

MEPIEHAUKYISIPHOCTD TPSIMBIX, YIJbl MEXKIY MPAMBIMHU, NEPHEHIUKYIISD,
HAKJIOHHASI, TPOCKIIUSI.

B noeceonesnoii ycusnu u npu uzyuyeHuu Opy2ux npeomemaos:

- HCIIOJB30BaTh OTHOUIEHHUS JJIsl PEIICHUS MPOCTEUIINX 3a/1a4, BOSHUKAIOIINX B
pEAbHOM KU3HMU.

HN3MepeHnsi 1 BbIYUCJICHUS

- DBBINONHATE W3MEpPEHUE [JIMH, PACCTOSHUM, BEJIWYHUH YIJOB, C HOMOLIBIO
WHCTPYMEHTOB JIJI1 U3MEPEHUN UIUH U YTJIOB;

- TpUMEHATh (QOpMyINBI  TepUMETpa, IUIOMAAd U o0bema, IUIOLIAAH
MMOBEPXHOCTH OTHEIbHBIX MHOTOIPAHHHUKOB IIPU BBIYMCIICHUSX, KOTJa BCE
JIAHHBIE UMEIOTCS B YCIIOBHH;

- mpumeHsTh TeopeMy [ludaropa, 6a30BbIe TPUTOHOMETPUIECKUE COOTHOIICHHUS
JUIS1 BBIYMCJIEHUS JIMH, PACCTOSIHUM, TUIOMIAAEH B IPOCTEUIINX CIIydasix.

B noeceonesnoii scusnu u npu uzyueHuu Opy2ux npeomemaos:

- BBIYUCISATH PACCTOSHUS HA MECTHOCTU B CTAHAAPTHBIX CUTYAIMAX, IUIOIIAIN B
MPOCTEHINNX CiIy4yasx, MPUMEHSITh (POpMyJIbl B MPOCTEUIINX CUTYyalUsIX B
MMOBCEIHCBHOM KU3HU.

I'eomeTrpuyeckne NocTpoeHus
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- M3o0paxarb TUNOBBIE IIOCKKUE PUTYPBI U PUTYPBI B IPOCTPAHCTBE OT PYKH U
C IOMOUIBI0 HHCTPYMEHTOB.

B noBceaqHeBHOI »KM3HU M PU U3YyYE€HUH IPYTUX NMPEAMETOB:

- BBINIOJIHATH MPOCTEHUIINE TIOCTPOCHUS HA MECTHOCTH, HEOOXOIUMEIE B
pEATbHOM KU3HMU.

- T'eomerpuueckue npeodpa3oBanus

- Crpouth ¢urypy, CUMMETPHUYHYIO JaHHOW (UType OTHOCHTEIBHO OCH H
TOYKHU.

B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

- pacrno3HaBaTh JBUKEHUE 0OBEKTOB B OKPYKAIOIIEM MUDE;

- pacrno3HaBaTbh CHMMETPUYHBIE (PUTYPHI B OKPY>KAIOIIEM MUPE.

BekTOpbI M KOOPAUHATHI HA IJIOCKOCTH

- OmnepupoBarb Ha 0a30BOM YypOBHE MOHSTHUSMHU BEKTOpP, CymMMa BEKTODOB,
IPOU3BEICHUE BEKTOPA HA YKCIIO, KOOPJIMHATHI HA IUIOCKOCTH;

- ONpenensaTh MNPUOIMKEHHO KOOPAWHATHI TOYKH MO €€ H300paKEHUIO0 Ha
KOOPJIMHATHOM TNTIOCKOCTH.

B noeceonesnoii ycusnu u npu uzyueHuu Opy2ux npeomemaos:

- HCIOJIb30BaTh BEKTOPHI I PELICHUS NPOCTEUINUX 3a/lady Ha ONpEeIeICHUE
CKOPOCTHU OTHOCHUTEILHOTO ABUKEHUS.

HcTopusi MaTeMaTUKH

- OnuceiBaTh OTIEIbHBIE BBIIAIONIMECS PE3YyJbTAThl, IMOJYYEHHBIE B XOJE
pa3BUTHSI MATEMATUKU KaK HAYKH;

- 3HaTh IPUMEpPbl MATEMATHYECKUX OTKPBITUM M HX aBTOPOB, B CBS3U C
OTEYECTBEHHOW U BCEMUPHOM UCTOPHUEH;

- TOHHUMAaTh POJIb MATEMATUKH B pa3BuTuu Poccun.

MeToabl MaTEMAaTHKH

- BoiOupath nmoaxoasimuid U3y4eHHBIH METO JJI PEUICHUs U3yUYEeHHBIX THIIOB
MaTeMaTUYeCKHX 3a]1ay;

- IlpuBomuTh NpUMEpPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEHW B OKPYKAIOLIEH
JNEeUCTBUTEIBLHOCTH U TPOU3BEICHUSX UCKYCCTBA.

2.4 BolnyCKHUK ROIYYUUN 8603MONCHOCHb HAyuumscs 6 7 - 9 Knaccax (014

obecneueHus 603MONHCHOCMU YCREUWIHO20 NPOOOJINHCEHUS 00paA306aHUA HA

0a3060Mm u y2inyoneHHOM YPOBHSAX)

JJIeMeHThI TEOPUH MHOKECTB M MATEMAaTHYECKOM JIOTUKHU

- Onepuposamv® nousmusmu: onpeoeienue, meopema, akCuomd, MHOICECMEO,
Xapaxmepucmuku MHOMNCECMEA, dJIeMEHM MHOICeCmed, nycmoe, KOHeyHoe U
OeCKOHeuHoe MHONICeCmeo, NOOMHONCECMBO, NPUHAONEHCHOCD, BKII0UEHUe,
DPABEHCIBO MHONCECME,

- u306pasicamsv MHOMCECmM8d U OMHOULEHUE MHONCECME C NOMOWbIO KpPY2os
Junepa,

- onpeoensimb NPUHAONEHCHOCHb DJIeMEHMA MHONCECmBY, 00beOUHEeHUI0 U
nepeceyeHur0 MHOXCeCms;

4 3)ICCB " JaJIEC — 3HATH ONPEACIICHUE TIOHATHUA, YMETh MMOACHATH €I0 CMBICJI, YMECTb UCIIOJIb30BaTh MOHATHUE U €T0
CBOIiCTBa Ipyu NTpoOBEACHUN paCCy)KHeHPIfI, J0Ka3aTeJIbCTB, pCIICHUU 3a/1a4.
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3a0a6amb MHONCECMBO C NOMOUWbI0 nepevyucileHusl 3j1emMeRmaoes, Cl06€CHOC0
ONnucaHus,

onepuposams HOHAMUAMU. 6blCKA3bleAHUE, UCMUHHOCMb U JIOHCHOCMDb
6bICKA3bl6AHUA, ompUuyarnue 6blCKa3b16aHuuv, onepayuu HAO B8bICKA3bIBAHUSIMIL.
u, unu, He, YCl08Hble 8bICKA3bIBAHRUA (wwnﬂukauuu);

Cmpounib 6bICKA3bI6AHUA, OMPUYAHUA BbICKA3bIBAHUIL.

B noeceonesnoii s»cusnu u npu uzyueHuu opy2ux npeomemaos:

cmpounivb Yyenovku yMosaK/noquuﬁ HA OCHOB€ UCNOIb306AHUA npABUl 102UKU,
ucnoJjibzoeams MHoOaIHcecmeda, onepayuu ¢ MHoaHcecmeamu, Ux epagbuquKoe
npedcmaeﬂeﬂue 07151 ONUCAHUSA PeAIbHblX npoyeccos u s61eHUlI.

Yucaa

Onepuposams NOHAMUAMU. MHONCECMBO HAMYPATbHBIX YUCEN, MHONCECBO
YenviX qucen, MHONCECMBO PAYUOHAILHLIX YUCENl, UPPAYUOHATbHOE YUCTO,
K8AOPAMHbBIU KOPEHb, MHONCECMBO OClCMBUMENbHBIX YUCETl, 2e0MeMPULeCcKasl
uHmepnpemayus HAmMypaibHuIX, UYEIblX, PAYUOHAILHLIX, OelUCMBUMEeNbHbIX
yucel,

HOHUMAMb U 00BACHAMb CMBICT NO3UYUOHHOU 3aNUCU HAMYPATLHO20 YUCIA,
BbLINOIHAMb ~ BbIYUCTEHUS, 6 MOM Yucle C UCNOIb308AHUEM NPUEMO8
PAYUOHANBHBIX BLIYUCTIEHULL

8bINOIHAMb OKPY2leHUe PAYUOHATILHBIX YUCel C 3a0AHHOU MOYHOCMbIO;
CPABHUBAMb PAYUOHATILHBLE U UPPAYUOHATLHBLE YUCTA,

npeocmasisims PayUOHAIbHOE YUCTIO 8 8U0e 0eCAMUUHOU OpooU
YROPAOOUUBAMb YUCAA, 3ANUCAHHbIE 8 BUOe OObLIKHOBEHHOU U OeCAMUYHOLU
opoou,

Haxooums HOJ/] u HOK uucen u ucnonvzosams ux npu peuienuu 3a0ay.

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

NPUMEHAMb — NPABUId  NPUOTUICEHHLIX — BbIYUCIEHUN  NpU  peuleHuu
NPAKMU4ecKux 3a0a4 u peuleHuy 3a0ay Opyeux yueonvix npeomemos;
BLINOIHAMbG ~ CPAGHEHUe  pPe3yIbMmamos  BbIYUCIEHUL  NpU  peuleHuu
NPAKMUYECKUX 3a0at, 8 MOM YUCe NPUOTIUNCEHHBIX GLIYUCTICHUL,
cocmasnams U OYEeHUBAmv  HUCIOBblE  GLIPAICEHU NpU  peuleHuu
NPAKMu4ecKux 3a0a4 u 3a0ad U3 opy2ux y4eoHvlx npeomemos,

3anucvléams U OKpY2ldmb YUCTOBble 3HAYEHUs PealbHblX GelUYUH C
UCNONIL308AHUEM PASHBIX CUCTEM USMEPEHUSL.

ToxnecTBeHHBIE PEOOPA30BAHUSA

Onepupogams NOHAMUAMU CMENeHU C HAMYPAlbHbIM NOKa3amenem, CmeneHu
C YebiM OMmpUYamenbHbiM HOKA3amenem,

BbINONHAMb NPEOOPAZ0BAHUSL YEAbIX BbLIPANCEHULL: Oelicmeus ¢ 0OHOYIEHAMU
(cnodcenue,  evlyumaHue, YMHOJCEHUe), Oeucmeuss ¢ MHO2OUIEHAMU
(cnooicenue, oluumanue, YMHOMCEHUE),

BLINOJIHAMb PA3IONCEHUE MHOCOUNECHO8 HA MHONCUMENU OOHUM U3 CNOCOO08:
8blHeceHUe 3a CKOOKY, 2PYNNUPOBKA, UCHONb308AHUE POPMYI COKPAUECHHO2O
VMHONCEHUSL,

8b10€1Mb KBAOPANm CyMMbl U PA3HOCMU 0OHOUNICHO8,

PACKAAObIBAMb HA MHONCUMENU K8AOPAMHbIL  MPEXUieH,
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BbINOIHAMb NPE0OPA308AHUS BLIPANCEHUU, COOEPAHCAUWUX CMENEeHU C YelblMU
OmMpUYaAmMenbHbIMU NOKA3AMENAMU, NepexooUms om 3anucu 6 8uoe CmeneHu ¢
yenvlM OmpuyamebHblM noKazameniem K 3anucu 8 guoe opoou;

8bINOIHAMb npeoopazoeans. OPOOHO-DAYUOHANILHLIX — BbIPAINCEHULL:
cokpawjeHue Opobell, npusedeHue aneebpauveckux opobei K obuemy
3HaMeHamenlo, CLOdCeHue, YMHOJCeHue, OeleHue anzebpauyeckux Opoobet,
8036edeHuUe aneebpauyeckol OpooU 8 HAMYPAILHYIO U YETVI0 OMPUYAMETLHYIO
cmenenb,

BbINOIHAMb NPEOOPAZ0BAHUSL BBIPANCEHULL, COOEPAHCAUUX KBAOPAMHBLE KOPHU,
BbINOIHAMb NPEOOPA30BAHUSL BBIPANCEHULL, COOEPAHCAUUX MOOYVIb;

8bl0eNsIMb  K8AOPAM CYMMbl UMY  PA3HOCU  O8VUIIEHA 6 BbIPANCEHUSX,
cooeparcaujux Keaopamule KOpHU.

B noeceonegnoit ycuznu u npu uzyueHuu opyzux npeomemaos:

BbLINONIHAMb NPeodpPaA308anus U OeUcCmeuss ¢ Yuciamu, 3aNUCAHHLIMU 8
CMAaHOapmMHOM 8U0e;

8bLINOIHAMb NPeobPA308anUsl  aleeOPAULECKUX BbIPANCEHULl NpU  peuleHuu
3a0ay Opyeux y4eOHvIiX npeomemos.

YIJaBHeHI/IH H HEPABCHCTBA

Onepupoeamv noHAMUAMU. YpagHeHue, HepaseHCcmeo, KOpeHb YPAGHEeHUs,
peuleHue HepaseHcmed, pPAa8HOCUNbHbIE YPABHEHUs, 00aacmb OnpeoeieHus
VpaeHeHus (HepaseHcmea, cucmembl YPAaeHeHUll UL HEPABEHCMS),

pewams JUHEUHble YPABHEHUs U YPABHEeHUS, CB0OUMble K JUHEUHbIM C
NOMOWBIO MOAHCOECMBEHHBIX NPE0OPA308AHULL,

pewams K8aopamuvle YPAaeHeHUs U YPAGHEeHUs, C800UMble K K8AOPAMHbIM C
NOMOWBIO MOAHCOECMBEHHBIX NPE0OPA308AHULL,

peuiamsb OpoOHO-UHElIHbIe YDAGHEHUSL,

pewams npocmeuwiue UPPAYUOHATIbHbIE YPABGHEHUs  8U0d f(x)=a,

JE0)=Ja(x);

peuiams ypasrenus éuda X' =a;

peuiams  YpasHeHusi CHOCOOOM PA3N0NCEHUs HA MHOMCUMENU U 3AMEeHbl
nepemMeHHOU;

UCNONb308AMb  MEMO0 UHMEPBAN08 OJisi peuleHuss Yeavix U OpPOoOHO-
PAYUOHATILHBIX HEPABEHCNG,

peuiamy TuHelinble YPAGHEeHUs U HEPABEHCMEA ¢ NAPAMempPamu,

peuiams HeClodiCHbLE K8AOPAMHble YPAGHEHUS C NAPAMEMPOM;

peuams HeCa0JCHble CUCMEMbL TUHEUHBIX YPAGHEHU C Napamempamu,
peuams HeCI0JCHbIE YPAGHEHUSL 8 YEIblX YUCTAX.

B noeceonesnoii scusnu u npu uzyuenuu opy2ux npeomemaos:

CcOCmasnAms U peulams JUHelnble U K8AOpamuble YPasHeHus, YPaeHeHUs, K
HUM CBOOSIUUECS, CUCEMbl TUHEUHbIX YPAGHEeHUl, HepaABeHCME NPU peuleHUU
3a0ay Opyeux yueOHvIX npeomMemos;

BbINOIHAMb OYEHK)Y NPABOON0000US Pe3YIbmamos, NoyYaemMblx Npu peuleHuu
JIUHEUHbIX U KBAOPAMHLIX YPABHEHUl U CUCMeM JUHEUHbIX YPABHEHUU U
HepaseHcme npu peueHuu 3a0ad 0py2ux y4eoOHulx npeomemos;
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8bIOUPaAMb COOMBemMcmayloujue YpaeHeHUs, HEPABeHCMB8A U UX CUCTNeMbl
OJis1 COCMABIEHUSL MAMEMAMUYECKOU MOOeU 3A0AHHOU PealbHOU CUmyayuu
WU NPUKIAOHOU 3A0aYl;

yMemyv  UHMEPNpemupoeams  NOJYYEHHbI NpU  peuleHuu  ypasHeHus,
HepageHcmea Uil CUCmeMbvl pe3yibmam 6 KoHmeKcme 3a0aHHOU peanbHOU
cumyayuu uiu nPUKIaoOHou 3a0adu.

DOyHKIUU

Onepuposamv  nousAmMuAMU:  QYHKYUOHALHASL  3A8UCUMOCTb,  (DYHKYUS,
epagux  GyHxyuu, cnocobvl 3a0aHusi QYHKYUU, apeymenm u 3HaueHue
@dyukyuu, obracmo onpeoeieHus U MHONCeCMB0O 3HAYEHUU QYHKYUU, HYIU
QYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMBA, MOHOMOHHOCMb  (DYHKYUU,
YemHOCmb/HeYemHoCmy PYHKYUU,

cmpoums  epauxku  JUHEUHOU, KAOpamu4Hou  QYHKYul, o0Opamuou

NPONOPYUOHANLHOCIMU, (QYHKYUU 6uoa: Y = a+XL, y=+x,y= x ,

+b
y=|x[;
Ha npumepe KEAOpAMUYHOU (QYHKYUU, UCHOAb308AMb NPeodpaA308aHUS
epauxka Gynukyuu Yy = f(X) orn nocmpoenus epaguxos  pynxyui

y =af (kx+b)+c,

coCmasnams ypasHeHusi NPSAMOU NO 3A0AHHBIM YCIOBUAM: NPOXOOAuell Yepes
08e MOUYKU C 3A0AHHbLIMU KOOPOUHAMAMU, NPOXOOsUlel uepe3 OaHHYI0 MOUK)
U napaieibHot OAHHOU NPAMOLL,

ucciedosams QyHKYUio no ee epapuxy;

HAxo0ums MHONCECMBO 3HAYEHUl, HYJIU, NPOME’CYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMU K8AOPAMUUHOU DYHKYUU,

onepuposamv  NOHAMUAMU:  NOCIe008AMENbHOCMb,  apupmemuieckas
npozpeccusi, 2e0MempuyecKas NPo2peccusl,
peuiams 3a0ayu Ha ApUPGMemuiecKyIo U 2eoMempuiecKyro npocpeccuro.

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

UTLIIOCMPUPOBAMb C NOMOWLIO 2PADUKA PEabHYI0 3A8UCUMOCTIb UU NPOYECC
1O UX XAPAKMePUCMUKam,

UCNONIBL306aMb CBOUCMBA U 2pAPUK KBAOPAMUYHOU (DYHKYUU NPU peuleHuu
3a0a4 u3 Opyaux y4eOHvlX npeomemos.

TexkcToBbIe 3a1a4n

Pewams npocmoeie u cnoodichvie 3a0auu pasHvlx mMunos, a makdice 3a0aqu
NOBLLULEHHOU MPYOHOCTU,

UCNOIb308aMb pPA3Hble KPAMKUE 3aNUCU KAK MOOeIU MEeKCMO8 CIONCHBIX
3a0ay 01 NOCMPOEHUsI NOUCKOBOU CXeMbl U pelueHUs 3a0ay;

pasauyams Mooeib meKcma u Mooeib peulenus 3a0ayu, KOHCMpyuposams K
OOHOLL MOOeU PeUleHUsl HECTAONCHOLL 3A0aUU PA3Hble MOOeIU MeKCma 3a0ayu,
3HamMb U NPUMEHAMb 00a CNOCcoOa NOUCKa peuleHus 3a0ayd (om mpebo8arus K
YCI08UIO U OM YCI08UsL K MPpeb0B8aHUI);

MOOenUPo8amsb PaAcCyHcOeHusi NpU NOUCKe peuleHUs 3a0ay ¢ HOMOwbIo 2pag-
cxemol,

8b10€JISIMb IMANBL PEULeHUs 3a0AUU U COOEPHCAHUE KANCO020 dIMAaNnd,
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yMemsb ulOUpAmb ONMUMAIbHLIL Memo0 peuleHUus 3a0ayu U 0CO3HABAMb
8b100p Memood, paccmampueams pa3iuyHvle Memoobl, HAXO0UMb DA3Hble
peutenus 3a0adu, ecii 603MONCHO,

AHAU3UPOBAMb 3AMPYOHEHUS NPU PeUleHUlY 3a0ay,

BLINOIHAMb — PA3IUYHLIE — NPeoOpa308aHus — NPedsloNCeHHOU  3adauu,
KOHCMPYUpo8ams HOGble 3a0ayu U3 OAHHOU, 8 MOM YuUcie 00pammbvie;
UHmMepNpemuposamy GbIYUCTUMENbHbIE Pe3yIbmamyl 6 3aoaie, Uccied08ams
NOJy4eHHOe peutenue 3a0adu,

AHATIUBUPOBANL BCEBO3MOIICHBIE CUMYAYUU B3AUMHO20 DACHOJIONCEHUSL O8YX
00beKMo8 U UBMEHEHUe UX XAPAKMEPUCTMUK NPU COBMECHHOM OBUICEHUU
(ckopocmb, 8pems, paccmosiHue) npu peuleHuu 3a0ad Ha O0suddceHue 08yx
00beKmMo8 KaK 8 00HOM, MAK U 8 NPOMUBONOTIONCHBIX HANPABTIEHUSX,
UCCe008amb 6CEB03MOIICHBLE CUMYAYUU NPU PelleHUU 3a0a4 Ha 08UNCEHUE NO
peKe, paccmampusams pasHvle CUCeMbl OMcuema,

pewams U 000CHOBbIBAMb  C80€  peuleHue  3a0ay  (8vlOesimb
Mamemamuyeckyro OCHOBY) HA HAXOJHCOeHUe Yacmu YUCId U HYUCAA NO e20
yacmu Ha OCHO8e KOHKPEMHO20 CMbLCIA OpoOU,

peuiams pasHooopaszHbvle 3a0ayu «HA YACUY,

ocoznasamv U  OOBACHAMbL  UOEHMUYHOCMb  3A0a4  PA3HLIX  MUNOS,
CBA3bIBAIOWUX MPU BeAUYUHbL (Ha pabomy, HA NOKYNKU, HA OBUdCeHuUe),
8bIOEISIMb IMU BETUUUHBL U OMHOULEHUSL MeNHCOY HUMU, NPUMEHSMb UX Npu
peutenuu 3a0ay, KOHCmMpYyuposams cOOCmeeHHble 3a0ay YKA3AHHbIX MUN08;
gnadems OCHOBHLIMU MEMOOaMU peuweHus 3a0ay Ha CcMecu, CHIABbl,
KOHYeHmMpayuu,

peuwiams  3a0a¥u HA NPOYeHmbvl, 8 MOM YUCTe, CIONCHbIe NPOYEHMbl C
000CHOBAHUEM, UCNOIL3YS PA3HBIE CHOCOObI,

pewams no2udecKue 3a0aiu paHblMu Cnocooamu, 8 mom 4ducie, ¢ 08yMs
onoxamu u ¢ mpemst O10KamMu OAHHBIX ¢ NOMOWbIO MAOIUY;

peuams 3a0ayu N0 KOMOUHAMOPUKe U Meopuu GeposimHOCMel HA OCHO8e
UCNONIL308AHUS U3YYEHHBIX MEMO008 U 0O0CHOBLIBAMb peuleHUe,

peuiams HeCl0ACHbLE 3A0ayU N0 MAMeMamu4eckou Cmamucmuxe,

081a0emb  OCHOBHLIMU ~ MemoOdMU  peuleHUus  CIOHCEMHbIX — 3a0ay:
apugmemuueckutl, aneebpaudeckull, nepebop 8apuaHmos, 2eomempuiecKutl,
epaghuyeckutl, NPUMEHAMb UX 6 HOBbIX NO CPAGHEHUI0 C U3YYeHHbIMU
CUmMyayusix.

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

gul0eNsimb NpU  peuleHuy 3a0aiy Xapakmepucmuku paccMampusaemoll 6
3a0ave cumyayuu, OmMIUYHbIE OM  pealbHblX (me, om  KOMOpPbIX
abcmpazuposanucs), KOHCMpYuposams HOGble CUMYaAyuu ¢ Y4emom mux
Xapakmepucmuk, 6 YACMHOCMU, NpU peuleHuu 3a0ay HA KOHYEeHMpayuu,
YUuUmsleams NJI0MHOCMb 8eUecmed;

pewams U KOHCMPYUpo8ams 3a0adu HA OCHOBE DPACCMOMPEHUs PedalbHblX
cumyayuii, 8 KOMopwlxX He mpedyemcsi MOYHbLL GLIYUCTUMELIbHYIL Pe3)Ibmant;
pewams 3a0ayu HA OBUdCEHUE NO peKe, PACCMAmpusds pasHvle CUCIeMbl
omcuema.

CrarucTuka v Teopusi BepoOATHOCTEH
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Onepuposams NOHAMUAMU: CMOAOYamble U Kpyeogvle Ouazpammbsl, maodiuysl
OaHHbIX, cpedHee apughmemuyeckoe, MeOuana, Haubolbuiee U HauMeHbuiee
3HaQUeHus BblOOPKU, pazmMax 6blOOPKU, Oucnepcusi U CMaHoapmHoe
OmKIOHeHUe, CAYYaUHAs USMEHYUBOCTND,

uzgnekamos UHGOpMayulo, NPeoCmasieHHylo 6 mabauyax, Ha ouazpammax,
epaghuxax;

coCmasnams maobauysl, CMpouUms OUAzpamMmyvl U 2papuKky Ha OCHO8e OAHHbBIX,
onepuposams NOHAMUAMU. (PAKMOPUAT YUCIA, NePEeCMAHOBKU U COYEMAHUs,
mpeyzonvruk lIlackans;

NPUMEeHAMb NPAasulo NPOU3BEOeHUs NPU PeueHUU KOMOUHAMOPHbBIX 3a0ay,
onepuposamv ~ NOHAMUAMU.  CAVYAUHBIL  ONbIM,  CAYYAUHLIL  8bLOOP,
ucnolmauue, 3jleMeHmapHoe CayuailHoe cobvimue (Ucxo0), Kidaccuueckoe
onpeoenieHue  8ePOSIMHOCMU  CIYYAUHO20 — COObIMUA,  onepayuu  Hao
CLYUAUHBIMU COOBIMUAMU,

npeocmasisims UHPOPMAyuIo ¢ NOMOWbIO Kpy208 Jiinepa;

pewams 3a0a4u HA BbIYUCTIEHUE BEPOSMHOCMU C NOOCYEMOM KOIU4ecmed
8apPUAHMOE C NOMOWBIO KOMOUHAMOPUKU.

B noeceonesnoii ycusnu u npu uzyueHuu opy2ux npeomemaos:

u3gnekamyv, UHMepnpemuposams U  Npeoobpazosvieamv  UHGopmayuio,
npeocmasiieHHylo 8 maobauyax, Ha Ouazpammax, epapuxax, ompaxicarouyro
CBOUCMBA U XAPAKMEPUCMUKU PEATbHbIX NPOYECCO8 U S6NEHULL,

onpeoeisims CMamucmuiecKue Xapakmepucmuky 6blO0OpoK no madauyam,
ouazpammam, 2papukam, 6bINOIHAMb CPABHEHUe 8 3ABUCUMOCIU OMm yeu
peutenus 3a0a4u;

OYEHUBAMb BEPOSMHOCNb PEAbHbIX COOBIMUL U ABTEHUL.

I'eomerpuueckue Gpurypsol

Onepuposams NOHAMUAMU 2EOMEMPULECKUX Puyp;

U3BTIEKAMb, UHMEPNPEemuposams U npeodpazoevléams UHGOPMayuio o
2eOMempuiecKux Queypax, npeoCcmasieHHyI0 Ha YePmexNcax,

NPUMEHAMb 2eomempuyecKue Gakmol Ol pewlenuss 3a0a4, 6 mom uucie,
npPeononazaruux HeCKOJIbKO Wa208 PeuleHusl,

Gopmyauposams 6 NPOCMEUUUX CLYYASIX CBOUCMBA U NPUSHAKU (pueyp;
00KA3bL8AMb 2eOMEMPUUECKUE YINBEPIHCOCHUSL,

61a0emsb CMaHOapmHoU Kiaccugurkayuell niockux @ueyp (mpey2oibHuKos u
Yemblpexy20bHUKOB).

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

UCNOIb308AMb  CBOUCMBA 2eOMemPU4ecKUx @ueyp 0 peuleHus 3a0ay
NPAKmMu4ecKo2o xapaxkmepa u 3a0ay U3 CMeNCHbIX OUCYUNTIUH.

OTHoOlIEeHUA

Onepuposams NOHAMUAMU: DABEHCMBO (DUYp, paHble hucypul, pageHcmeo
Mpey2oIbHUKOS, NAPALIeTbHOCb NPIAMbBIX, NEePHeHOUKVIAPHOCHb NPSAMbIX,
Vbl MedHcoy NpAMbIMU, NEPNEeHOUKYIAP, HAKIOHHAA, NPOeKyus, noooodue
Guzyp, nooodHvle huypol, N0O0OHBIE MPEY2OTLHUKU,

npumeHnamo meopemy Daneca u meopemy 0 NPONOPYUOHATLHBIX OMPEIKAX
npu peutenuu 3a0ay;
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- Xapaxkmepuzo8ams 83aUMHOE PACNONI0NCeHUe NPAMOU U OKPYICHOCMU, 08YX
OKPYHCHOCHIE.

B noeceonesnoii scuznu u npu uzyuenuu opy2ux npeomemos:

- UCNOb308aMb OMHOWEHUS OISl peuleHUs 3a0ay, BO3HUKAIOWUX 6 PeanlbHOl
JHCUBHUL.

N3mepeHusi u BHIYUCTEHUS

- Onepuposamv npedcmasieHusmMu 0 OJuHe, NIOWAoU, o0bvemMe Kax
seauyunamu. Ilpumenamo meopemy llugacopa, chopmynvl niowaou, oovema
npu  peuleHuu MHO2OWIA208bIX 3a0ay, 6 KOMOPbIX He 6ce OaHHble
npeocmasieHvl A6HO, a MpedYIOm 8bIYUCTIeHUL, ONePpUPo8ams 60J1ee WUPOKUM

KOJIUYeCcmeom Gdopmyn OJIUHDI, niowaou, obvema, 8bIYUCIAMD
xapakmepucmuku KomoOunayuii gueyp (okpyscHocmeil u MHO20Y20IbHUKOB)
GbIYUCTSAMD paccmosiHus MeNCOY Queypamu, NPUMEHsIMb
mpueoHomempuyeckue popmynvl 0 8bIMUCTCHUL 8 DOlee CIONCHBIX CLYYASX,
npoeooumbs EbIYUCTCHUS Ha ocHoge PABHOBENUKOCMU u
PABHOCOCMABNIEHHOCMU,

- Npo80OUMb NPOCMbLE GLIYUCTEHUS HA 0OLEMHBIX MENax,

- ¢opmynuposams 3a0auu Ha GbIYUCIEHUE OAUH, HIOWAoel U 00bemMo8 U
peuiams ux.

B noeceonesnoit scuznu u npu uzyuenuu opy2ux npeomemos:

- NpPOBOOUMb BLIYUCTIEHUSI HA MECIMHOCU

- npumeHsmsb YOpMYIbl NPU BbIYUCIEHUAX 8 CMEHCHLIX YUeOHbIX npeomemax, 8
OKpYHCcaoweri 0eucmeumelbHoCmu.

I'eomeTpuyeckne NOCTPOCHUA

- HWzobpasxcamv ceomempuueckue @ueypvl no mMeKcmo8oMy U CUMBOJIbHOMY
onucauuio;

- CBODOOOHO 0Onepuposamv YepmeNCHbIMU UHCIMPYMEHMAMU 6 HECI0NHCHbIX
CIYUasx,

- BBINOJHAMbL NOCMPOEHUs. MPEY2ONbHUKO8, NPUMEHAMb OMOEIbHble MemOoObl
NOCMPOEeHUL YUpKyaem U JUHEUKOU U NPO8oOUMb NPOCmeliuiue UCCI1e008aHUS.
yuca peweHul;

- usobpadicamv munogvle NIOCKUe @uaypvl U oOvbeMHble mend ¢ HOMOWbIO
NPOCMetuiux KOMIbIOMEPHLIX UHCIMPYMEHMOS.

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

- BbLINOJHAMb HNpoCmeluiue NOCMPOEHUss HA MeCmHOCmU, Heobxooumbvle 6
PeanvbHOU HCUIHU,

- OYeHUusamuv pazmepul peaibHbiX 00BEKMO8 OKPYHCAIOWEe20 MUpQ.

IIpeoGpazoBanusi

- Onepuposamv nousmuem OBUICEHUSL U NPeodpazo8anusi no0oous, 61aoems
npuemMamu  nocmpoeHuss  Queyp ¢ UCHONb308AHUEM  OBUJCEHUU U
npeobpazosanuil. noo0odus, NPUMEHAMb NOJYYEHHble 3HAHUL U ONblm
NOCMPOEHULL 8 CMENCHbIX NpeoMemax U 6 pedlbHblX  CUMYayusx
OKpYdHCarowe2o Mupa,

- cmpoumbs Gueypy, no00OHYIO OAHHOU, NOJL308AMbCA CEOUCMBAMU NOO0OUS.
0J151 000CHOBAHUSA C8OLUICME ucyp;
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- NpUMeHAmMb C8OUCMBA OBUNCEHULL OJis1 NPOBEOEHUSI NPOCMEUUUX 000CHOBANHUI
ceoticme ghuzyp.

B noeceonesnoii scuznu u npu uzyuenuu opy2ux npeomemos:

- NPUMEHSAMb CEOUCMEA OBUNCEHUU U NPUMEHAMb No0obue 0l NOCMPOEHUl U
8bIYUCTEHUU.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

- Onepuposamv  noHaAmMuAMU  6eKMOp, CYMMA, PASHOCMb  8EKMOPOS,
npouzgedeHue BGeKmopa HA YUCIO, V2Ol MedHcOy BeKMOpamu, CKAIAPHOe
npouszgedeHue 8eKmopos, KOOPOUHAMbL HA  NIOCKOCMU, KOOPOUHAMbL
gexmopa,

- BbINOJHAMb OelicmBUsl HAO 8eKMOpPamu (ClLodiCeHUe, BbIYUMAaHUe, YMHOCEHUe
HA YUCTO0), BLIYUCTSAMb CKAIAPHOE NPou3gedeHue, Onpedeisams 8 NPOCmeuuux
CVYAAX V20N MedHCOY BeKMOPAMU, GLINOIHAMb PA3IONCEHUe BeKMOpAd Ha
cocmasnaowue, NPUMEHAMsb NOLYYeHHble 3HAHUSA 6 (u3uKe, NOIb308AMbCS
Gopmynol  BbINUCIEHUS PACCMOAHUA MeNHCOY MOUKAMU NO  U38ECHHbIM
KOOPOUHAMAaM, UCHONb308AMb YPABHEHUsL pucyp 0Jis1 peuteHus 3a0ay;

- NpUMeHAmb 8eKMOpbl U KOOPOUHAMbL OJi peuleHUs 2eoOMempuieckux 3a0ay
Ha 8bIYUCTEHUE ONUH, Y2Tl08.

B noeceonesnoit scuznu u npu uzyuenuu opy2ux npeomemos:

- UCNONb306aMb NOHAMUA BEKMOPO8 U KOOpOUHam O/ peueHus 3a0ay no
Quzuke, ceoepaguu u Opyeum yueoHvim npeomeman.

Hcropuss MaTeMaTUKHU

- Xapaxmepuzoeams  6KIAO  BLIOAIOWUXCS MAMEMAMUKO8 6  pPA3sUumue
MAmMeMamuKy U UHbLX HAYYHBIX obaacmet,

- NOHUMAamv posib Mamemamuku 8 pazeumuu Poccuu.

MeToabl MaTEMAaTHKH

- Ucnonvsya usyuennvie mMemoobsl, NpoBOOUMb OOKA3ZAMENbCMEBO, BbINOIHAMb
onposepaicenue;

- evlOupamv  uU3yueHHuvle MemoObl U UX KOMOUHAyUu OAd  peuleHusl
MamemamuyecKux 3a0a4;

- UCNOb306aMb MameMamuyecKue 3HaHus OJisl ONUCAHUS 3aKOHOMepHOCmell 8
OKpYHCaroueri OeticmeumenrbHOCmMu U NPOU3BEOeHUX UCKYCCMEA,

- npumeHsambv  npocmeliuiue  NPOSPAMMHbIE  CPEOCm8d U DJeKMPOHHO-
KOMMYHUKAYUOHHblE CUCIEMbl NPU PeUleHUU MAMeMamu4ecKux 3a0ay.

2.5 BolnycKHUK noyuum 603MOMCHOCHb HAyYumsca 6 7 - 9 Knaccax ons
YCREWHO20 RPOOONNHCEHUA 00PA306AHUA HA Y2YOIEHHOM YPOGHE

JJIeMeHThI TEOPUH MHOKECTB M1 MATEMAaTHYECKOM JIOTUKHU
- CpobOmZHO  ONEPHPOBATH® IOHATHSAMHU: MHOYXKECTBO, XapAKTEPHCTUKH
MHOECTBA, JJEMEHT MHOXECTBa, IYCTO€, KOHEYHOe U OECKOHEYHOE

® 351ech U jasiee — 3HATh ONPEJICIIEHHE TIOHATHS, 3HATh U YMETh JJ0Ka3blBaTh CBOMCTBA (PM3HAKH, ECIIM OHM €CTh)
MOHSTHSL, XapaKTEPU30BaTh CBSI3U C IPYTUMU IOHATUSAMU, PEACTABIISASA OJHO MOHATHE KaK 4acTh LEJI0CTHOTO
KOMILIEKCA, UCII0JIb30BATh [IOHATHE U €70 CBOMCTBA IIPU NPOBEACHUU PACCYKIEHUH, 10Ka3aTENbCTB, PEILIEHUN
3a/1a4.

21



MHO’KECTBO, TIOJIMHOKECTBO, TPHHAJJICKHOCTh, BKIIOYCHHE, PaBEHCTBO
MHO3KECTB, CLIOCOOBI 33JaHNE MHOKECTBA;

3a/1aBaTh MHOKECTBA PA3HBIMHU CITIOCOOAMHU;

MIPOBEPSTH BHIMOJTHECHUE XaPAKTEPUCTUICCKOTO CBOMCTBA MHOYKECTBA;
CBOOOJTHO OTIEPUPOBATH MOHATUSMU: BBICKA3bIBAHUE, HCTHHHOCTD U JIOKHOCTD
BBICKA3bIBAHUS, CJOXKHBIE W  MPOCTHIC  BBICKA3BIBAHUS, OTPHUIIAHUE
BBICKA3bIBAaHUH; UCTUHHOCTh M JIO)KHOCTh YTBEPKIACHHS M €0 OTPHUIlAHUS,
omepary HaJ BBICKa3bIBAaHUSMHU: W, WM, HE; YCIOBHBIC BBICKA3bIBAHMUSI
(MMILTUKAITUN );

CTPOUTH BHICKAa3bIBAHUS C UCTIOIB30BAHUEM 3aKOHOB aNTeOPhl BEICKA3bIBAHUH.

B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

CTPOUTH PACCYKJIECHHS HA OCHOBE UCIIOIb30BaHUs IIPABUII JIOTUKH,
UCIIOJb30BaTh MHOXECTBA, ONEPALlMd C MHOXKECTBAMH, UX Trpauueckoe
IIPEACTABICHUE JUIA OIMUCAaHUs PEAJIbHBIX IPOLECCOB U SABJICHUU, IIpU
pEelIeHUH 3a7a4 JPYruX Y4eOHbIX MPEIMETOB.

Yucaa

CB00OOHO oOmepupoBaTh MOHATUSAMH: HATypajdbHOE YHCIO, MHOXKECTBO
HaTypaJbHBIX YUCE, LIEJI0€ YUCIIO, MHOXKECTBO ILIEJIBIX YHCEI, OOBIKHOBEHHAS
IpoOb, JecsiTU4YHasi JpoOb, CMENIAHHOE YHUCJIO, PalMOHAIBHOE YHUCIIO,
MHO’KECTBO PAIIMOHAIBHBIX YUCEI, UPPAIMOHATBLHOE YUCJIO, KOPEHb CTEIECHU
n, JCHUCTBUTEIBHOE  YHWCIO, MHOXECTBO  JEHCTBUTEIBHBIX  YHUCET,
F€OMETPUYECKAs] HWHTEPIpPETaldsl HaTypaJbHBIX, UEJbIX, PAlUOHAIbHBIX,
NEUCTBUTEIBHBIX YHCEIT;

MOHUMAaTh M OOBSACHATH PA3HUILY MEXKIY IMO3UIIMOHHON M HEMO3UIIMOHHOU
CHUCTEMAaMU 3aUCH YUCEN;

NEPEeBOIUTh YKCIIA W3 OJHOW CHUCTEMBI 3alUCH (CHCTEMbI CUHCIICHUS) B
APYTYIO,

JIOKa3bIBaTh U UCIIOJIb30BaTh MPU3HAKHU AETUMOCTH Ha 2,4, 8, 5, 3, 6,9, 10, 11
CYMMBbI U MPOU3BEJEHUSI YKMCE MPU BHITIOJIHEHUN BBIUUCICHUN U pElICHUU
3ajad,

BBITIOJTHAITh  OKPYTJICHHWE PAIMOHANIBHBIX M HPPAlMOHATIBHBIX YHCET C
3aJIaHHON TOYHOCTBIO;

CpaBHMBATh JEUCTBUTEIBHBIC YKCIIA Pa3HBIMU CIIOCOOAMU;

yIOPS0YMUBATh YUCIA, 3aMHCaHHBIE B BUJIE OOBIKHOBEHHOW M JECATUYHOU
IpoOu, 4YHClia, 3aluCaHHble C  HKCIOJb30BaHUEM  apu(PMETHUECKOTrO
KBaJIPATHOTO KOPHs, KOPHEW CTeneHu OOJbIIe 2;

Haxonuth HOJ] m HOK uucen paszubiMu cmoco6amMu ¥ MCTOIB30BaTh UX MPH
pelLIEeHNUH 33]1aY;

BBITIOJIHATh BBIYHCIICHUS W TPEOOpa3oBaHUSI BBIPAKEHUHN, COJIEPIKAIIUX
JNEUCTBUTEIBHBIE YKCIIA, B TOM YHCII€ KOPHU HATYPAJIbHBIX CTENEHEN.

B noeceonesnoii scusnu u npu uzyueHuu Opyzux npeomemaos:

BBINIOJIHATh U OOBACHSATH PE3YJIbTaThl CPAaBHEHHUS PE3yJbTATOB BBIYUCICHUM
Opy  PEIICHWH TMPAaKTHYECKUX 3a7a4, B TOM YMHCIE MNPUOIMIKEHHbIX
BBIYMCIICHU, UCTIOJIb3YS Pa3Hble CIOCOOBI CPABHEHMUI;

3alMChIBAaTh, CPABHUBATh, OKPYIJISITh YACIOBBIE JAHHBIE PEATIbHBIX BEJINYUH C
UCIIOJIb30BaHUEM PA3HBIX CUCTEM U3MEPECHUS;
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- COCTaBJSITh U OLIEHUBATh Pa3HbBIMU CIIOCOOAMHU YHUCIIOBBIE BBIPAXKEHUS MpPU
pEIIeHNN MPAaKTUUECKUX 33/4a4 ¥ 33/1a4 U3 APYTUX YUeOHBIX IPEIMETOB.

ToxaecTBeHHBIE MPe0OpPa3oBaHUs

- CBoOOgHO oOmepupoBaTh MOHATUSAMH CTETIEHH C IEIbIM U JAPOOHBIM
II0KA3aTeIIEM;

- BBINOJHATH J0Ka3aTENbCTBO CBOMCTB CTEMEHH C UENBIMH U JIPOOHBIMU
MOKa3aTesIMH;

- ONEPHUPOBATH HMOHATUAMHU «OAHOUIEH», «MHOTOYJIEH», «MHOTOWIEH C OJHOU
EPEMEHHOI», «MHOTOUYJIEH ¢ HECKOJIBKMMH NEPEMEHHBIMIY, KO3(PPHUIIMEHTHI
MHOTOWIEHA, «CTaHIApTHAs 3allUChb MHOTOWIEHAa», CTEIEHb OJHOWICHA H
MHOTOWICHA,

- CcBOOOJHO BIAJETh IpUEMaMHM MPeoOpa3OBaHUA UEIbIX U JIpOOHO-
pPalMOHAJIBHBIX BBIPAXKEHU;

- BBINOJHATH Pa3JI0KEHNE MHOTOWIEHOB HA MHOXKHUTEIHU Pa3HbIMU CIIOCO0aMH, C
HCIIOJIb30BAaHUEM KOMOMHAIMI Pa3IMYHbIX IPUEMOB;

- HCHOJIb30BaTh Teopemy Buera u teopemy, oOpaTHyio Teopeme Buerta, s
MMOMCKa KOpHEH KBaJpPaTHOTO TPEXWICHA U JUIsl pEelIeHUs 3a/1ad, B TOM YUCIe
3a/1a4y ¢ mapaMeTpaMy Ha OCHOBE KBaJPAaTHOIO TPEXUJICHA;

- BBINOJIHATH JIEJIEHUE MHOTOWIEHA HA MHOTOWIEH C OCTaTKOM;

- JIOKa3bIBaTh CBOMCTBA KBAJIPAaTHBIX KOPHEN U KOPHEHN CTEIIEHH N;

- BBINOJHATH MPEOOPa30BAHUS BBIPAKEHUH, COAEPKALIMX KBaJpaTHbIE KOPHHU,
KOPHHM CTEIIECHH N;

- CcBOOOJHO ONEpPUPOBATh MOHIATUAMHM  «TOXKIECTBO», «TOXIECTBO Ha
MHOKECTBE», «TOXIECTBEHHOE NPeoOpa3oBaHUe»;

- BBINOJHATH Pa3IMYHbIE MIPEOOPa30BaHUs BBIPAXKEHUMN, COIEPIKALIUX MOIYJIIH.

o f-o

B noeceonesnoit scuznu u npu uzyueHuu Opyzux npeomemaos:

- BBINOJHATH NpPeoOpa3oBaHUsl U JEUCTBUA C OYKBEHHBIMU BBIPAKEHUSIMHU,
YHCIIOBBIE KOA(P(UIMEHTHI KOTOPBIX 3aIIUCaHbl B CTAaHIAPTHOM BUJIE;

- BBINOJIHATH NPE0OPA30BaHUs PALIMOHAIBHBIX BBIPAKEHUN MPU PELICHUU 3a/1a4
OpYruX y4eOHBIX MPEIMETOB;

- BBINOJIHATH MPOBEPKY NPABAONOAO0USA (PU3NYECKUX U XUMHUYECKUX (POpMyI
Ha OCHOBE CPAaBHEHHMSI pa3MEPHOCTEN U BaJ€HTHOCTEH.

YpaBHeHMs U HEPABEHCTBA

- CBoOogHO  omepupoBaTh  MOHSATUSAMHU: YpaBHEHHE,  HEPABEHCTBO,
PAaBHOCWIIbHBIE YPaBHEHUsS M HEPABEHCTBA, YPAaBHEHHE, SBIISIOLIEECS
CJIEICTBHEM JAPYIOr0 YpaBHEHHs, YPaBHEHUs, PABHOCUJIbHBIE HA MHOKECTBE,
paBHOCUJIbHBIE ITPE0OPa30BaHNUsl YpPaBHEHUH;

- pelarb pa3Hble BHUJbl YPABHEHUI M HEPABEHCTB U MX CUCTEM, B TOM YHUCIIE
HEKOTOpbIe ypaBHeHUs 3 u 4 creneHed, JIpoOHO-palMOHATLHBIE U
UPPALMOHAJIBHBIE,

- 3HaTh TeopeMy Buera 1 ypaBHEHUI CTENEHU BBILLIE BTOPO;

- TIOHMMaTh CMBICI TEOpPEM O PAaBHOCWIBHBIX W  HEPABHOCHJIbHBIX
npeoOpa3oBaHUsAX YPABHEHHUI U YMETh UX IOKA3bIBATh;

- BIAJETh Pa3HBIMU METOJAMH PELICHUS YpaBHEHUN, HEPABEHCTB U UX CUCTEM,
yMETh BBIOMpATh METO/ pelIeHUs] 1 00OCHOBBIBATH CBOU BBHIOOD;
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UCII0JI30BaTh METOJ WHTEPBAJIOB I PELICHHUsS HEPABEHCTB, B TOM YHUCIIE
IpOOHO-pallMOHAIBHBIX W BKJIIOYAIOMIMX B ce0s  MppalMOHAIbHBIC
BBIPAKEHHS,

pemath anreOpanveckre ypaBHEHHS M HEPaBEHCTBA U HMX CHCTEMBI C
napaMeTpamu anreOpandeckuM U rpadudecKuM METOJaMu;

BJIAJICTh PA3HBIMU METOJAMHU JOKA3aTEIbCTBA HEPABEHCTB;

pelaTh ypaBHEHHMS B LIEJIbIX YUCIIAX;

n300pakaTb MHOXKECTBa HAa IUIOCKOCTH, 3aJaBacMble ypaBHEHUSIMU,
HEPABEHCTBAMM U UX CUCTEMaMH.

B noeceonegnoit ycuznu u npu uzyueHuu opyzux npeomemaos:

COCTaBJIAITh U PEIlaTh YpaBHEHUS, HEPABEHCTBA, UX CHUCTEMBbl IIPHU PEILICHUU
3aJ1a4 Jpyrux y4eOHbIX [IPEIMETOB;

BBINOJIHATH OLEHKY IPaBI0N0J00uUs PE3yIbTaTOB, MOIYYaEMbIX IPU PELLICHUU
pa3IMYHbIX YpPaBHEHU, HEPABEHCTB U UX CUCTEM NP PELIECHUU 3a]a4 IPYruxX
y4eOHBIX MPEIMETOB;

COCTAaBJISITh M pEIIaTh YpPaBHEHHUS M HEPABEHCTBA C IapaMeTpamMu IpH
pEeLIeHNH 337a4 IPYTruX YYEOHbIX PEIMETOB;

COCTaBJISITh YPAaBHEHHE, HEPABEHCTBO WJIM HMX CHUCTEMY, OIHMCHIBAIOIIHNE
pealbHYl0 CHUTYallUI0 WIA [NPUKIAAHYI0 3aJady, HWHTEpHpPETUPOBATh
MOJIyYEHHBIE PE3YNIbTATHI.

DOyHKUUHA

CBOOOJHO omepupoBaTh MOHATUSAMU: 3aBUCUMOCTb, (DYHKIMOHAJIbHAsS
3aBHCHUMOCTh, 3aBHCHMas M HE3aBUCHUMAasi NEepeMEHHbIE, (QYHKIUSA, CIOCOOBI
3aaHusl QYHKIUHM, apTyMEHT U 3HaueHUe (PyHKIMU, 00JacTb ONPECICHUS U
MHOKECTBO  3HA4€HMsT  (PYHKIMM, HyId  (QYHKIMH, [POMEKYTKH
3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh (DYHKLIMH, HanOoOJbllee M HauMEHbIlIEe
3HAYEHUS, YETHOCTH/HEYETHOCTh (DYHKIIMH, TMEPUOJUYHOCTh (DYHKIIHUH,
rpa@uk (yHKUUHU, BEpTUKAJIbHAS,, TOPU3OHTAIbHAS, HAKJIIOHHAS AaCUMITOTHI;
rpaduK 3aBUCUMOCTH, HE ABJISIFOLIEHCS (QyHKIIHUEH,

cTpouTh rpaduky (YyHKIUN: JTUHEHHOW, KBaJAPAaTUUYHOW, APOOHO-JTMHEHHOMN,
CTCIICHHOW IPU PA3HbIX 3HAYCHUAX [TOKA3aTEII CTEIICHH, Y = |X| ;
UCIONB30BaTh  NpeoOpa3oBaHus rpadpuka QyHKOIuu y= f (x) 404
nocTpoeHus rpapukoB GyHKIUN y = af (kx+b)+c;

aHaJIM3UpOBaTh cBoOWcTBa (QYHKUMHA M BHUI Tpaduka B 3aBUCUMOCTH OT
apamMeTpOB;

CBOOOJHO OIEpUPOBaTh MOHATUSMHU: IOCJIEI0BATEIBHOCTb, OTpPaHHUYEHHAs
MOCJIE0OBATEIbHOCTh, MOHOTOHHO  BO3pacTaroiias WiId  yObIBaromas
MOCNIEOBATEIBHOCTh,  NPEeN  IOCIENOBAaTeNbHOCTH, apudmeTnyeckas
nporpeccusi, TeoMeTpUYecKasi MPOTPECcCUsi, XapaKTEPUCTHUECKOE CBOMCTBO
apu(pMETUYECKON U1 TeOMETPUUECKON MPOTPECCHUH;

UCIIOJIb30BaTh METOJ MaTeMaTH4YeCKOM HHAYKIMM 11 BbIBOAa (Gopmyd,
JI0Ka3aTeNIbCTBA PABEHCTB U HEPABEHCTB, PEIICHMS 3aa4 Ha JIETUMOCTb;
UCCJIeI0BATH MOCIIEI0BATEILHOCTH, 3a/IaHHbIE PEKYPPEHTHO;

pemaTh KOMOMHUPOBAHHbBIE 3314l Ha apu(PMETHUECKYIO0 U T€OMETPUUECKYIO
IIPOTPECCHUMU.
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B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

KOHCTPYMPOBaTh M HCCIEAOBATh (PYHKIIMH, COOTBETCTBYIOIIHE PEaTbHBIM
rmpoueccaM M SIBJICHUSM, WHTEPHPETUPOBATH IIOJYYEHHBIE pPE3YJbTATHl B
COOTBETCTBHUH CO CHEIM(PHUKON UCCIETyeMOro Mpoliecca Uiln SBICHHS,
WCIIONIB30BaTh TpaUKH 3aBUCHUMOCTEH JUIsl WCCIICOBAHUS PECATBHBIX
MPOLIECCOB U SIBJICHUI;

KOHCTPYMpPOBaTh W WCCIENO0BaTh (YHKIMH TPU PEIICHWW 3a1ad JIPYTux
y4eOHBIX MPEIMETOB, HMHTEPIPETUPOBATh IMOJTYYEHHBIE pPE3yJbTaThl B
COOTBETCTBHH CO Crieu(PrKoil yaeOHOro npeamera.

CraTucTHKa M TeOpUsl BEPOSITHOCTEN

CB0O0OOJHO OmnepupoBaTh MOHATUSMU: CTOJIOYATHIE M KPYIOBBIE JUAarpammbl,
TaOMUIBl JaHHBIX, CpelHee apupMeTHdecKoe, MeauaHa, HauOousbllee U
HauMEHbIlIEE 3HAUYEHMsI BBIOOPKM, pa3Max BbIOOpDKH, JUCHEPCHUS U
CTaHAAPTHOE OTKJIIOHEHHUE, Cily4aiiHasi U3MEHUNBOCTb;

BBIOMpAaTh HambOosiee YAOOHBIM crmocod TpencTaBlieHus UHGOpMaIH,
aJICKBaTHBIM €€ CBOMCTBAM U IICJIsIM aHAIN3a;

BBIYMCIISITh YACIIOBBIE XapaKTEPUCTUKU BEIOOPKH;

CBOOOJHO ONEPHPOBATHh MOHATHUAMHU: (PAKTOpUAT YHCIA, MEPECTAHOBKH,
COUYETaHUs U pa3MelleHus, TpeyroibHuK llackans;

CBOOOJHO ONEpPUPOBATH MOHATUSMHU: CIyYallHBIA OIBIT, CIy4YalHBIM BBIOOD,
UCTIBITAHUE, JJIEMEHTApHOE CIIydalHOe COObITHE (MCXO[), KIAaCCHUECKOe
ONpE/ENEHUE  BEPOSATHOCTH  CIy4yallHOro  COOBITHS,  ONEpaluu  HaJ
CJIy4alilHBIMH COOBITUSIMU, OCHOBHbIE KOMOMHATOPHBIE (POPMYJIBL;

CBOOOJIHO OMNEpUPOBATh MOHATHAMH: CIy4YalHBIN OIBIT, CIlydyalHbIM BBIOOP,
UCTIBITAHUE, JJIEMEHTApHOE CIydalHOe COObITHE (MCXOJ), KJIACCHUECKOe
ONpe/eNieHue  BEPOSATHOCTU  CIy4yallHOro  COOBITHS,  ONepanuu  Haj
CIIy4ailHBIMHM COOBITUSIMHU, OCHOBHBIE KOMOMHATOPHBIE (POPMYIIBI;

3HaTh NPUMEPHl CIyYaWHBIX BEJIMYHMH, W BBIYHMCIATh MX CTATHCTHYECKHE
XapaKTEePUCTHUKHU;

UCIIOJIb30BaTh (POPMyJIbl KOMOMHATOPUKK MPU PEIIEHUHM KOMOMHATOPHBIX
3azay;

pemaTh 3a/1a4yi Ha BHIYUCIIEHHE BEPOSITHOCTH B TOM YHUCIIE C UCIOJIb30BAHUEM

dbopmyi.

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

PENCTaBIATh UHGOPMAIIMIO O peabHBIX MPOIEccax U SIBJICHHUSIX CIOCOOOM,
aJICKBATHBIM €€ CBOMCTBAM U LIEJIU UCCIIEJOBAHUS;

aHAIM3UPOBaTh M CPaBHUBATH CTATUCTUYECKUE XAPAKTEPUCTHKU BBIOOPOK,
MOJYYEHHBIX B IPOLIECCE PEIICHU MTPUKIAIHOMN 3a/1a4ul, U3YUYECHUS] PEATLHOIO
SIBJICHUSI, PEIICHUS 33]]a4Ml U3 APYTHX yU4eOHBIX MIPEAMETOB,;

OIICHUBATh BEPOATHOCTh PEATbHBIX COOBITUH W SBICHUNA B Pa3TMYHBIX
CUTYyaIUSIX.

TexcTOBBIC 321aYH

Pemiate IPOCTBIC MW CJOXKXHBIC 3aJda4Md, a TaKXKC 3aJadu MOBBIIIICHHOU
TPYAHOCTHU U BBIACIIATL UX MATCMATUYCCKYIO OCHOBY;,
pacino3HaBaThb Pa3HbIC BUALI U THUIIBI 3a1a4;
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UCIIOJIb30BaTh Pa3HbIE KPATKUE 3aIIUCH KAaK MOJIENIN TEKCTOB CIOXHBIX 3a7a4 U
3a/a4 TIOBBIIIEHHON CIIOXKHOCTH JUIS TOCTPOSHHUS TOHMCKOBOM CXEMBbl U
pelieHus 3ajad, BHIOMpATh ONTUMANbHYIO IJISi paccMaTpUBaeMOil B 3ajaue
CUTYallMM MOJIENb TEKCTA 3a]1a4H;

pasnuyaTh MOJENb TEKCTa M MOJENb PEUICHUS 33a/Jaud, KOHCTPYHPOBATH K
OJIHOM MOJIENIN PELICHU CIIOKHBIX 33/a4 Pa3HbIe MOJIETIU TEKCTA 3a]1a4H;
3HAaTh M NMPUMEHATH TPU CIIOCO0a MOMCKa pelIeHus 3adad (0T TpeOoBaHMS K
YCIIOBHIO U OT YCJIOBHSI K TP€OOBAHNIO, KOMOMHUPOBAHHbIN );

MOJIEIMPOBATh PACCYKIACHUS MPU MOUCKE PEIICHUs 33]a4 ¢ MOMOUIbIO Tpad-
CXEMBI;

BBIJIETISATh 3TAllbl PEIICHUS 33/1a4M U COJIEPKaHNe KaXa0r0 ATana;

YMETb BbIOMpaTh ONTUMAJIBHBIM METOJ] PEIICHUS 3aJJaud U OCO3HABAaTh BHIOOD
METOJ]a, paccMaTpuBaTh PAa3JIMYHBIE METOJbl, HaXOAWUTb DPAa3HbIC pPEIIECHUS
3aJ1a4M, €CJIM BO3MOXKHO;

aHAJIM3UPOBATH 3aTPYAHEHUS TIPH PEIICHUH 3a7a4;

BBIIIOJIHATH ~ pPAa3iM4YHble  MpeoOpa3oBaHUA  NPEIJIOKEHHOM  3a/auu,
KOHCTPYUPOBATh HOBBIE 337[a4d U3 JAaHHOM, B TOM YHCIIe OOpaTHEIE,
WHTEPIIPETHPOBATh BBIYUCIUTENbHBIE pPE3YyJIbTaThl B 3ajade, HCCIEIOBaTh
MOJIyYeHHOE PEIICHHE 3aa4H;

M3MEHATH YyCIOBHE 3a/ay (KOJMYECTBEHHBIC WM KayeCTBEHHBIC /aHHBIC),
HCCIIEIOBaTh U3MEHEHHOE NPeo0pa3oBaHHOE;

aHAJIM3UPOBATh BCEBO3MOXKHBIE CUTYyallMd B3aMMHOIO PACHOJIOXKEHUS ABYX
OOBEKTOB M H3MEHEHHME MX XapaKTEPUCTUK IMPU COBMECTHOM JIBUKEHUU
(ckopoCTh, BpEMsl, pacCTOSIHHE) MpU PEHICHUM 3ajady Ha JBUKEHHE ABYX
OOBEKTOB KaK B OJHOM, TaKk M B IPOTHBOIIOJIOKHBIX HANpPaBICHUSIX,
KOHCTPYHPOBATh HOBbIE CUTYyallMl Ha OCHOBE U3MEHEHUs YCIOBUH 3a1auu IIpu
IBUKEHHUHU T10 PEKE;

HCCIIEIOBAaTh BCEBO3MOXKHBIE CUTYAIMH TPY PEIICHUH 3a7ad Ha JABMKECHUE 110
peKe, paccMaTpHUBaTh Pa3HbIE CUCTEMbI OTCUETA;

penaTh pa3HOOOpa3HbIE 3a/1a4U «HA YACTHY;

pemath 1 000CHOBBIBATh CBOE pelICHHE 3a/ad (BBIIEIATh MaTEMaTHYECKYIO
OCHOBY) Ha HaXOXJEHUE YaCTH YMCIa M 4YKCJa MO €ro 4acTH Ha OCHOBE
KOHKPETHOT'O CMBICJIA IpO0H;

OOBSACHATH UIEHTUYHOCTH 3a7a4 Pa3HbIX TUIIOB, CBS3BIBAIOLUX TPHU BETUUHHbI
(Ha paboTy, Ha TOKYNKH, Ha JABW)KEHHE), BBIICIATH 3TU BEJIUYHUHBI U
OTHOIIEHUS MEXAY HUMH, TM[PUMEHATh UX TMpU pPELICHUH 3ajad,
KOHCTPYHPOBaTh COOCTBEHHBIE 33/]a4 YKAa3aHHbIX TUIIOB,

BJaJIeTh OCHOBHBIMH METOJAaMHU pELIEHUS 3aJad Ha CMECH, CIUIaBhl,
KOHIIEHTpPAllMM, MCIOJb30BaTh UX B HOBBIX CHUTYalUsAX IO OTHOIICHHIO K
M3YYEHHBIM B Mpoliecce 00yueHus;

pemiath 3aJayd Ha TPOILEHTH, B TOM YHCIE, CIOXKHBIE MPOILEHTHI C
000CHOBaHUEM, UCIIOJIB3YS Pa3HbIE CIIOCOOBI;

pemaTh JOTHYeCKHe 3aJadd pa3HbIMH CIIOCO0aMH, B TOM YHWCJE, C JABYMS
0JIOKaMH U ¢ TpeMs OJIOKaMH JIAHHBIX C MTOMOILbIO TaOJuII;

pemarh 3ama4i M0 KOMOWHATOPHKE W TEOPUH BEPOSTHOCTEH Ha OCHOBE
MCTIOJIb30BaHUS U3yUYEHHBIX METOJIOB 1 0OOCHOBBIBATH PEILICHUE;
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peunaTh HECJIOKHBIE 33/1a4U 110 MATEMATUYECKOW CTaTUCTHUKE;

OBJAJAETh  OCHOBHBIMM  METOJAMH  DPEUICHUS  CIOKETHBIX  3a4a4:
apudmernyeckuii, anreOpandeckuii, nepedop BapHUAHTOB, T'€OMETPUUYECKUH,
rpaduyeckuii, MPUMEHATH WX B HOBBIX [0 CPABHEHHIO C H3yYEHHBIMU
CUTyalusX.

B noeceonesnoii s»cusnu u npu uzyueHuu opy2ux npeomemaos:

KOHCTPYUPOBATh HOBBIC IS JAHHOW 3aJa4d 3aJIa4HbIC CUTYyallMU C YYETOM
pCAIbHBIX XApPaKTEPUCTUK, B YACTHOCTH, IIPM PEIICHUM 3aJa4 Ha
KOHIIEHTPAIINH, YYUTHIBATh TJIOTHOCTh BEIIECTBA; PEIIaTh U KOHCTPYUPOBATH
3a7a4d Ha OCHOBE pPACCMOTPEHHUsI PEabHBIX CHUTYyallMii, B KOTOPBIX HE
TpeOyeTCsl TOUHBINA BBIUUCIUTEIbHBINA PE3YJIbTaT;

peliath 3aJauyd Ha JIBHXKCHHME 10 pPEKe, paccMaTpuBasi pa3HbIC CUCTEMBI
OTCYETa;

KOHCTPYUPOBATh  3aJlauyHble  CHUTyallMd, MPUOIMKEHHbIE K  peaJbHOM
JIEUCTBUTEIILHOCTH.

I'eomerpuueckue Gpurypsol

CB0OOHO OTIEpHPOBATH TEOMETPUICCKUMH TTOHATUSIMHE TPU PEIICHUH 33729 U
MIPOBEICHUH MaTEeMAaTHUECKUX PACCyKICHUN;

CaMOCTOSTEIEHO (OPMYJIUPOBATh OMNPEACIICHUS] TEOMETPUYECCKUX (QUryp,
BBIJIBUTATh THIIOTE3bl O HOBBIX CBOWCTBAX W MPHU3HAKAX T'C€OMETPUUYECKHUX
buryp u O0OOCHOBBIBATH WJIM  OIpOBEpraTb HX, 0000IIaTh WU
KOHKPETHU3UPOBATh PE3yJIbTaThl Ha HOBBIE KiIacchl (UTyp, IMPOBOAUTH B
HECJIOKHBIX CIydasxX KiacCu(UKaiuio GUryp mo pa3MmuHbIM OCHOBAHUSM;
UCCIIEIOBATh  YEPTEXkKH, BKIOYas KOMOMHAIMM  (QUryp, HU3BJIEKaTh,
HHTEPIPETUPOBATh U MPeoOpa3oBBIBaTh MH(POPMAIIUIO, MPEICTABICHHYIO Ha
gepTeKax;

pemaTth 3a7a4yd reOMeTPUUYSCKOro COACP)KaHHUSA, B TOM YHCJIC B CHUTYaIlUsX,
KOTJla aJTOPUTM PEIICHUS HE CJCAyeT SBHO W3 YCIIOBHS, BBITIOJHSTH
HEOOXOAMMBIC JUISI PEIICHUS 3a7a4yd  JOTOJHUTEIbHBIC ITOCTPOCHUS,
HCCJIEIOBAaTh BO3MOXKHOCTh TIPUMEHCHHS TeopeM W (GOpMyN i PEIICHHUS
3a/ay;

(bOopMyIMpPOBaTh U JOKA3BIBATh TE€OMETPUUECKHIE YTBEPKICHHUS.

B noeceonesnoii ycusnu u npu uzyueHuu opy2ux npeomemaos:

COCTAaBJISITh C  HUCIIOJIb30BAaHMEM  CBOMCTB  TE€OMETpUYECKUX  (uryp
MaTeMaTH4YEeCKUE MOJENM Ui PEUICHUs 3a7ay MPAKTUYECKOrO0 Xapakrepa U
3aa4 W3 CMEXHBIX JUCLUIUIMH, HCCIEN0BaTh IOJYYCHHBIE MOJEIA W
WHTEPIPETUPOBATH PE3YJIbTAT.

OTHoOlIEeHUA

BiiageTs NOHATHEM OTHOLIEHUS KaK METANPEIMETHBIM;

CcBOOOZHO OINEpPUPOBaTh MOHATHUSAMU: PABEHCTBO (QUryp, paBHbIE (UTYPHI,
PaBEHCTBO TPEYrOJIbHUKOB, MapajljIeIbHOCTh MPSAMBIX, MEPHIEHANKYIIPHOCTh
OPSIMBIX, YTIBl MEXAY NPAMBIMU, MEPHEHIUKYISP, HAKIOHHAS, MPOEKIIMS,
nono6ue Gpuryp, nogoOHbIe GUTYPBI, TOAOOHBIE TPEYTOJIbHUKH;

UCI0JIb30BaTh CBOMCTBA MOI00MS U paBeHCTBA (GUTYp P PELICHUU 3a]1a4.

B noeceonesnoii scusnu u npu uzyueHuu opyzux npeomemaos:

27



- HCHOJIb30BaTh OTHOWIEHUS JI OCTPOEHUS U UCCIEA0BAHUSA MATEMATHUYECKUX
MojieTieil 0OBEKTOB peasbHOM KU3HU.

N3mepenusi v BbIYMCJIEHUS

- CB000OJHO OmnepupoBaTh MOHITHIMH AJUHA, TUIOIIAb, 00BEM, BEIHUMHA yTia
KaKk BEJIMYMHAMM, HCIOJb30BaTh PABHOBEIUKOCTh U PaBHOCOCTABICHHOCTH
IpU PEIICHUH 3aJady Ha BBIUKMCICHUE, CAMOCTOSITEJILHO TMOJy4aThb H
WCIIOJTh30BaTh (OPMYJIBI JUISI BBIYMCIICHHUM IUTONMIAeH U OOBEMOB (UTYD,
CBOOOJIHO OIEpUPOBaTh HIMPOKUM HAOOpPOM (OpMYJT Ha BBIYMCIICHHE MpU
pELICHUH CIOXHBIX 3aJa4, B TOM YHUCJIE M 33Ja4 Ha BBIUYKHCICHUE B
KOMOMHAIIMSAX  OKPY)KHOCTH M TPEYroJIbHUKAa,  OKPY>KHOCTH U
YETHIPEXYTOJIbHHUKA, & TAKXKE C MIPUMEHEHUEM TPUTOHOMETPUU;

- CaMOCTOSITENIbHO (hOPMYIUPOBATH TUIIOTE3bI U MPOBEPSATH UX IOCTOBEPHOCTb.

B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

- CcBOOOJIHO orepupoBaTh POpMyJIaMH MPU PEIICHUH 3a/1a4 B APYTUX Y4eOHBIX
npeaMeTax M MpU MPOBEACHUM HEOOXOIUMBIX BBIYUCICHUNW B pealbHOM
KU3ZHU.

I'eomeTpuyeckue mocTpoeHust

e OnepupoBaTb MOHSATUEM Habopa AJIIEMEHTOB, ONPENEIIIOIIUX
reOMETpUYECKYIo (purypy,

® BIAJIETh HAOOPOM METOJIOB TOCTPOCHUH ITUPKYJIEM U JTMHEHKOM;

® [IPOBOJIUTH AHAJU3 U PEATIU30BBIBATH 3TAIIbl PEIICHUS 3a/1a4 HA IOCTPOCHHUE.

B noeceonesnoii ycusnu u npu uzyueHuu Opy2ux npeomemaos:

® BBIMNOJHSITH HOCTPOCHUSI HA MECTHOCTH;

® OIICHUBATH pa3Mephl peajbHbIX 00BEKTOB OKPYKAIOIIETO MUPA.

IIpeoGpazoBanusi

- OmnepupoBarh JBIWKEHUSAMH MU MPeoOpa30BaHUSIMH KaK MeETalpeAMETHBIMU
MOHSATUSIMU;

- ONepUpoBaTh TOHITHEM [IBIDKEHHMs] M TpeoOpa3oBaHUs MOAOOUS IS
000ocHOBaHUM, CBOOOAHO BIAJETh MPUEMAMH MOCTPOCHUS (PUTYp C TTOMOILBIO
JBIKCHUHN U MpeoOpa3oBaHus MOA00MS, a TaK)Ke KOMOMHAIIUSIMU JBUKCHHUIM,
JBKEHUI U Ipeo0pa3oBaHuii;

- UCIOJIb30BaTh CBOMCTBA JBMKEHUN M NPeoOpa3oBaHUN Jid MPOBEACHUS
00OCHOBaHUSI W JI0KA3aTEJIbCTBA YTBEPXKJICHUN B TE€OMETPUU U JAPYTUX
y4eOHBIX MpEIMETAX;

- TIOJIb30BAaThCS CBOMCTBAMM JBIDKEHUUW W TIPeoOpa3oBaHUN TIpH PEIICHUH
3ajad.

B noeceonesnoii sicuznu u npu uzyueHuu opy2ux npeomemos:

- TMPUMEHSTHh CBOMCTBA JBM)KCHUN W NMPUMEHSATH IMOJ00ME IS TOCTPOSHUM H
BBIYMCIICHUMU.

BekTOpbl M KOOPAUHATHI HA IJIOCKOCTH

- CBoOomHO omepupoBaTh MOHATUSAMH BEKTOP, CyMMa, Pa3HOCTh BEKTOPOB,
NPOU3BEIACHUE BEKTOpa HA YHUCIO, CKAISPHOE MPOU3BEJICHUE BEKTOPOB,
KOOPAWHATHI Ha TNIOCKOCTH, KOOPJIMHATHI BEKTOPA;

- BJIaJIETh BEKTOPHBIM U KOOPAWMHATHBIM METOJOM Ha TJIOCKOCTH JJISI PEIICHHUSI
3a/1a4y Ha BBIUMCIIEHUE U JOKA3aTeIbCTBA;
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- BBINOJIHATH C MOMOIIbIO BEKTOPOB U KOOPAMHAT JIOKA3aTEIbCTBO M3BECTHBIX
€My TeoMeTpuueckux (akToB (CBOICTBA CpeOHUX JHUHHMA, TEOpeM O
3aMeUaTeNIbHbIX TOYKAaX M T.I.) M IOJy4aTb HOBBIE CBOMCTBA HM3BECTHBIX
duryp;

- HCHOJb30BaTh ypaBHEHHs] (PUTyp AN pelieHus 3aad M CaMOCTOSATEIHHO
COCTaBIISITh YPaBHEHUS OTACIBbHBIX TUIOCKUX UTYD.

B noeceonesnoii s»cusnu u npu uzyueHuu opy2ux npeomemaos:

- UCIOJIb30BaTh TMOHATHUS BEKTOPOB W KOOPAMHAT JUIsl PEIICHUs 3aj1ad IIo
busuke, reorpaduu U APYruM y4eOHBIM IIPEIMETaM.

HUcrTopust MmaTeMaTUKH

- IlonumaTh MaTeMaTHKy KaK CTPOrO OpPraHM30BaHHYIO CHUCTEMY HAy4YHBIX
3HaHW, B YAaCTHOCTH BJAJIETh MPEJCTABICHUSIMU OO0 aKCHOMATHYECKOM
MOCTPOCHUU T€OMETPUU U MEPBUYHBIMU TPEJICTABICHUSIMH O HEEBKJIMJIOBBIX
r€OMETPUSX;

- paccMaTpuBaTh MaTEMaTHKy B KOHTEKCTE€ MCTOPUH PA3BUTHS IMBHIN3ALNUUA U
WCTOPUH PA3BUTHS HAYKH, TIOHUMATh POJIb MAaTEMATHKH B pa3BuTHu Poccum.

MeTtoabl MaTeMaTHKH

- Branerp 3HaHUSMHU O PaA3IMYHBIX METOAaX OOOCHOBAaHUS M OMPOBEPKECHUS
MaTEMaTHYECKUX YTBEPIKICHUH M CAMOCTOATEIFHO MTPUMEHSITh UX;

- BJaJeTh HaBBIKAMH aHAIM3a YCIIOBHUS 33Ja4d U OMPEICNICHUS, TMOIXOISMIINX
IUI pEIlIeHus 3a]]a4 U3YYEHHBIX METO/I0B WJIM UX KOMOMHALIHIA;

- XapakTepu3oBaTb MPOM3BEJICHUS HCKYCCTBA C YYE€TOM MaTeMaTHYECKUX
3aKOHOMEPHOCTEN B pUpOJIE, UCIIOJIb30BaTh MaTeMaTUYeCKue
3aKOHOMEPHOCTH B CAMOCTOSATEIbHOM TBOPYECTBE.

3. Conep:xanue yueoHoro npeamera «Marematuka 5-9 kinace»

ConepxaHne KypcOoB MaTeMaTHKH S5—6 KiaccoB, anreOpel W reomerpuu 7-9
KJIACCOB OOBEIMHEHO KAaK B HMCTOPUYECKU CIOKMBIIMECS JIMHUM (YHUCIIOBas,
anreOpanyeckasi, reomMeTpuueckasi, (QyHKIMOHAIbHAS © Jp.), TaKk ©U B
OTHOCUTEJILHO HOBBIE (CTOXAacTUYECKas JMHHS, «peajbHas MaTeMaTHKa).
OTaenbHO TIPEICTABICHBI JIMHUS CIOKETHBIX 33]1a4, HCTOPUYECKAs JTMHHUSI.
DJIeMEeHThI TEOPUH MHOKECTB U MATEMAaTHYeCKOH JIOTHKH

Cormacao ®I'OC ocHoBHOTO 0011I€TO 00pa30BaHMsS B KypC MaTEeMaTUKHU BBEICH
paznmen «Jloruka», KOTOpBIM HE MpEAIoJiaraeT JAOMOJHHUTEIbHBIX YacoOB Ha
W3YYCHUU W BCTPAaWBaeTCs B pa3IUdHbIC TEMbl KYpPCOB MAaTEMaTUKH U
WHQOPMATUKA W TPEABAPSACTCS O3HAKOMJICHHEM C DJJIEMEHTAMH TCOPUHU
MHOKECTB.

MHokecTBa U OTHOIIIEHUSI MEKITYy HUMHU

MHOXECTBO,  Xapakxmepucmuyeckoe  COUCMBO  MHOJNCECMBd,  DIEMEHT
MHOXKECTBa, Mycmoe, KOHeuHoe, OeCKOHeuHoe MHodcecmao. I1oIMHOXKECTBO.
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OTHOLIEHNE MTPUHAJIEKHOCTH, BKIIFOUEHUS, PABEHCTBA. DJIEMEHTHl MHOXECTBA,
CHOCOOBI 3aJaHUSI MHOXECTB, PACHO3HABAHUE NOOMHONCECME U DJIEMEHMO8
NOOMHOIHCECME C UCNONIL308AHUEM KPY208 Jilnepa.

Onepanuu Hal MHOKECTBAMU

[lepeceuenne u 0ObEIUHEHUE MHOXKECTB. Paznocms muodcecmes, OononmeHue
MHOdMcecmea. HMumepnpemayusi onepayuul. HAO MHOMCECMBAMU C NOMOUBIO
Kpy2oe Junepa.

JJIeMEHTBI JIOTHKHU

Onpenenenue. YTBepKIeHUS. AKCHOMBI H  TeopeMbl. J[oka3aTenbCTBO.
JlokazaTenbCcTBO OT MpoTuBHOro. Teopema, oOparHas maHHOM. Ilpumep wu
KOHTPIIPUMED.

Bricka3biBaHus

VCTUHHOCTB M JIOKHOCTbh BBICKa3bIBaHUA. Cll0J/CHbIE U NPOCIblE 8bICKA3bIGANUAL.
Onepayuu HAO 8bICKA3LIBAHUAMU C UCNONb30BAHUEM TOSUYECKUX CBA30K: U, UL,
He. Ycnoenvle gvickazvieanus (UMRAUKAYUL).

Copepxanue Kypca MaTeMaTHKH B 5—6 KJ1accax

HartypajibHble 4nc/ia 1 HYJIb

HarypaJibHbIii psig yKceJ U ero CBOMCTBA

HartypanbHOo€ 4MCIIO, MHOXECTBO HaTypajbHBIX UYHCEI M €ro CBOMCTBA,
n300pakeHWe HATypaJlbHBIX YHCENl TOYKAMH HAa  YHUCJIOBOM  IPSMOM.
Hcnonp3oBanre CBOMCTB HATYPaJbHBIX YMCEII IPU PELICHUN 3a/1a4.

3anuch U YTeHNEe HATYPAJIbHBIX YHCeJ

Paznnuune mexay mudpoit u unciom. [lo3uimonHas 3anuchk HaTypaJIbHOTO YUCIIa,
MIOMECTHOE 3HAuYCHHE HHUQPBI, Pa3psAabl U KJIACChI, COOTHOIICHUE MEXY IBYMS
COCECITHUMHU Pa3pAIHBIMUA €IUHUIIAMHA, YTCHUE U 3aIIUCh HATYPaAJIbHBIX YUCEIL.
OxpyrJiieHne HATYPAJbHbIX YHCEJI

Heo6xonumocts okpyrienus. [IpaBuio okpyriieHus: HaTypaJIbHBIX YUCE.
CpaBHeHHne HATYPAJIBLHBIX YHCe], CPaBHEHHE ¢ YUCI0M ()

[TonsiTHe O CpaBHEHUU YHCEN, CPABHEHNE HATYPAIbHBIX YUCEII IPYT C IPYTOM U C
HyJIEM, MaTeMaTHUYeCKasl 3alUCh CPABHEHUM, CIIOCOOBI CPaBHEHUS YHCEI.
JleficTBUA C HATYPAJIbHBIMH YHCJIAMHA

CioxxeHue U BbIYMTAHHME, KOMIOHEHTHI CJIOKCHUS M BBIYMTAHUS, CBSA3b MEXKIY
HUMH, HAXOXJICHUE CYMMBI M Pa3HOCTH, U3MEHEHHE CYMMBI U PA3HOCTH MPH
W3MEHCHUU KOMIIOHEHTOB CJIOKCHUS M BEIYUTAHUS.

YMHOXKEHHE U JIeJIEHUE, KOMIIOHEHTBl YMHOXEHHUS U JEJEHUS, CBSI3b MEXKIY
HUMH, YMHOXXCHHE U CJIO)KEHHE B CTOJOWK, JCJICHHE YTOJIKOM, TPOBEpKa
pe3ynbTaTa ¢ MOMOIIbIO IPUKUIKUA U 0OPATHOTO JICUCTBUSI.

IlepemecTUTENbHBIA KW COYETATEIBHBIM 3aKOHBI CJIOKEHUSA W YMHOXECHUS,
pacrpeneuTeIbHbIN 3aKOH YMHOXEHUSI OTHOCUTEJIBHO CIIOXKEHUS, 000CHOBAHUE
aneopummo8s 8bINOJHEHUs apupmemudeckux Oeucmeaul.

CreneHnb ¢ HATYpPaJIbHBIM MOKa3aTeJeM

3anuch 4YMcClia B BUJE CYMMBbI Pa3psAIHBIX CJIATA€MBIX, MOPSAIOK BBINOJHEHUS
JNEUCTBUA B BBIPAKECHUAX, COACPKAIIUX CTENEHb, BBIYMCICHUE 3HAYCHUU
BBIPAKEHUH, COJEPKAILNX CTENICHbD.
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Yuc10BbIe BbIPAKEHUS

HucmoBoe BBIPaXKEHUE U €TI0 3HAYCHUE, TTOPSAIOK BBIITOJHEHUS JCUCTBHM.
JlesieHue ¢ 0CTATKOM

JleneHne ¢ OCTaTKOM HAa MHOXKECTBE HAaTypaJIbHBIX YHCEI, CEOUCMBA OeNeHUsl C
ocmamxom. IIpakTHYECKHUE 3a]a4H HA JIEJIEHUE C OCTATKOM.

CBoiicTBa ¥ IPU3HAKH AEJIUMOCTH

CBOICTBO ACIMMOCTH CYMMBI (pa3HOCTH) Ha uucio. [Ipu3Haku nqeammMocTu Ha 2,
3, 5,9, 10. Ilpusnaxu oerumocmu na 4, 6, 8, 11. /loxazamenbcmeo npuzHakos
oenumocmuy. PelieHue TmNpakTUYECKUX 3a7ad C MPUMEHEHUEM MPU3HAKOB
JETUMOCTH.

Pa3jioxeHne ync/ia Ha NPOCThIe MHOKUTEIH

[IpocThie U cocTaBHBIC YUCIHA, peuiemo Ipamocena.

Paznoxenue HaTypaibHOTO YHCIAa HAa MHOXHUTENH, PA3JI0KEHUE Ha IMPOCThIC
MHOXHTENU. Koauvecmeo Oenumeneu 4ucia, aieopumm pasiodceHus Yucia Ha
npocCmole MHOMCUMENU, OCHOBHASI MeopeMa apupmMemuxy.

AJire0OpanvecKue BbIPaKeHUs!

Ucnonb3oBanne OYkB uisi O0O3HAYEHUsI YHUCEJ, BBIUMUCICHHE 3HAYCHUS
anreOpanyecKkoro BBIPAXKEHUS, TPUMEHEHHE alreOpandyecKuX BbIpaXEHUN s
3alKiCH CBOMCTB apU(PMETUUYECKUX NEUCTBHI, MpeoOpa3oBaHuEe anredpandyecKux
BBIPAKEHU.

Jenurenu u KpaTHbie

Jlenurtens U €ro CBOMCTBA, OOIIMIA JEIUTENb JBYX U OoJjiee yuces, HauOOoIbIINii
oOIIui AeNuTeNh, B3aUMHO MPOCThIEC YHCIIA, HAXOXKICHUE HAaUOOIBIIEro O0IEro
nenurtens. KpaTHoe u ero cBoiicTBa, oOllee KpaTHOe IBYX U Oojiee Yucel,
HauMeEHbIlee 00I1Iee KpaTHOEe, CIOCOObI HAXOXCHUS HAUMEHBIIIETO OOIIEro
KpaTHOTO.

Apodu

OObIKHOBEHHBIE POOH

Jouist, yacTh, ApoOHOE YKCIO, ApoOb. JpoOHOE YMCIIO KaK pe3ysbTaT JeJeHUs.
[IpaBunbHbIE M HETPABWIIbHBIE APOOH, CMEIIaHHAsA JPOOb (CMEIIAHHOE YUCIIO).
3anuch HaTypaJibHOTO 4YHCIa B BHUAE JpOOM C 3aJaHHBIM 3HAMEHATEJEM,
npeodpa3zoBaHUe CMENIaHHOM ApOOU B HEMPABUIILHYIO 1poOb U HA0OOPOT.
[IpuBenenue apoOeli k oOmemy 3HameHaTento. CpaBHEHHE OOBIKHOBEHHBIX
TPOOCH.

CnoxeHre M BBIYUTAHWE OOBIKHOBEHHBIX JpoOei. YMHOXEHHE U JIeJieHue
0OBIKHOBEHHBIX APOOEH.

Apudmernueckre TEHCTBHSI CO CMEITAaHHBIMU JIPOOSIMH.

Apudmernueckre NeUCTBU C TPOOHBIMU YHCIIAMHU.

Cnocobbl payuoHanuzayuu GblYUCIeHUU U UX NPUMEHEHUe NpU GblNOJHEHUU
oeticmsui.

JecsaiTuuHbIC IPOOH

Ilenas u napoOHas yacTu JAecsITUYHOM apoOu. IIpeoOpazoBaHue ECATUUHBIX
npoOeit B oObIkHOBeHHbIe. CpaBHEHHE JECITHYHBIX apoOei. CroxeHue u
BBIYMTAHKE JECITUUHBIX po0Oei. OKpyTiieHHe NeCATUYHBIX IpoOei. Y MHOXKEHUE
U JIeJieHue AECATUYHBIX Jpobeil. [Ipeobpazosanue 00bIKHOBEHHBIX Opobell &
Ooecsmuunwvle Opoou. Koneunvle u 6eckoneunvle decamuynvie Opoou.
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OTHO1IeHHE IBYX YHCeJI

Macmtad Ha tuane u kapte. [Iponmopuuu. CBoiicTBa mpomnopuuii, IpUMEHEHHE
MIPONIOPLIMM ¥ OTHOLIEHNUN IPU PELIEHUH 3a4a4.

Cpennee apupmeruyeckoe yucesa

Cpennee  apudmermueckoe  AByX  uucen.  M3oOpaxkeHue  cpeaHEro
apu(pMETHIECKOTO JBYX YHCE] Ha YHMCIOBOM TpsiMoid. Pemrenne mpakTHUYecKux
3aja4 ¢ MPUMEHEHHEM cpelHero apudmernueckoro. Cpednee apugmemuueckoe
HEeCKONbKUX Yucell.

IIpoueHThI

[Tonarue npoueHTa. BerayuciaeHue mponeHToB OT YUCIa U YHCIIA 110 U3BECTHOMY
IPOLICHTY, BBIPAXXEHUE OTHOILICHHWS B TMPOLEHTAX. PemeHne HecI0XHbIX
NPAKTUYECKUX 33/1a4 C MIPOLICHTAMH.

JAunarpamMmmbl

Cronbuateie 1 KpyroBble AuarpaMmsbl. M3prieuenrne nungopmManuu U3 guarpaMmm.
H3006pasicenue ouazpamm no Yyucio8biM OaQHHLIM.

PauunoHajbHbIe YKc/Ia

IonoxuTeNbHBIE M OTPHIATEIbHbIE YHCJIA

N3o0OpaxkeHue yrcen Ha YUCIOBOM (KOOpAUMHATHOW) mpsiMoid. CpaBHEHHE YHCEN.
Mopynp 4uciia, TEOMETPUYECKAsT MHTEpPIpETAUus MOIYJs 4ducna. JercTBusa c
MOJIOKUTENBHBIMUA U OTPULIATEILHBIMY YHCIaMUA. MHOKECTBO LIEBIX YHCEIL.
IlonsiTHe 0 panMoHAIBLHOM 4Mcie. [lepsuunoe npedcmasienue 0 MHOMCECEe
PayUOHAbHBIX Yuce. JIeUCTBUA ¢ palluOHATIbHBIMU YHCIIAMH.

Pelenne TeKCTOBBIX 33124

Eaununel u3MepeHuii: 1IuHbBL, TUIOMIAU, 00beMa, MacChl, BpEMEHH, CKOPOCTH.
3aBUCHUMOCTH MEXIY €AUHULAMH M3MEPEHUS KAXKIOW BEIUYUHBI. 3aBUCUMOCTH
MEXAY BEJIIMYMHAMU: CKOpPOCTb, BpPEMS, pacCTOSHUE; IPOU3BOIUTEIBHOCTD,
BpeMmsi, paboTa; 1leHa, KOJIMYECTBO, CTOUMOCTb.

3agaum Ha Bce apudmMeTHUecKHe AeiiCTBUS

Pemenne TEKCTOBBIX 3a1ay apupMeTHYecKuM crnocodboM. Fcnonb3oBaHue
Ta0JINILI, CXEM, YEPTEKEN, IPYTUX CPEICTB MPEACTABICHUS JaHHBIX MIPU PEILICHUN
3a/1a4H.

3agaum Ha IBMKEHHE, pA00Ty U MOKYIIKH

Pemenue HeclioKHBIX 3a/1a4 Ha JBUKEHUE B MIPOTUBOIOJIOKHBIX HAIIPABICHUSIX,
B OJIHOM HAaIIpaBJIE€HUH, JIBM)KEHHE II0 PEKE MO TEYEHUI0 W NPOTHUB TEUEHHS.
Pemenue 3amay Ha coBMmecTHyO paboty. [Ipumenenue npoOeit mpu pelieHun
3az1ay.

3amauu HA YACTH, 10JIU, POLEHTHI

Pemenne 3a7a4 Ha HaxO0XKJIEHWE YACTH YMCJA M YHUCIIA O €ro yactu. Pemienue
3a/1a4 Ha IPOLEHTHI U J0JIH. [[puMeHnenne nponopuuil Npy peeHny 3aaay.
Jlornyeckmue 3agauu

PelieHne HeCNOXKHBIX JIOTUYECKUX 3amad. Peuwenue noz2uyeckux 3aoad c
nomowwio epagos, mabauy.

OcHoOBHBIE METO/IbI pelleHus] TEKCTOBbIX 3a1a4: apupMeTudeckuid, nepedop
BapUAHTOB.

Harasanas reomerpus
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durypsl B OKpyxkaromeM Mupe. Harnsnsele npencraBiieHus o (urypax Ha
IJIOCKOCTU: TpsiMasi, OTPE30K, JIy4, Vyroj, JIOMaHas, MHOIOYIOJIbHUK,
OKPY>KHOCTb, KpYT. UeThIpeXyroJibHUK, TPSIMOYTOJIbHUK, KBaIpaT. TpeyrojibHUK,
8U0bl mpey20abHUKo8. llpasunvrvlie mHo2oy2onvHuky. 300pakeHne OCHOBHBIX
reoMeTpuueckux Quryp. Bsaumuoe pacnonosiceHue 08yxX NPAMbIX, O08YX
OKpYJHCHOCmeEU, NPAMOU U OKpyxcHocmu. JlnuHa OTpe3ka, JOMaHOW. EauHUIIBI
u3MepeHus JUuMHBL. [locTpoeHue oTpe3ka 3amaHHOM JUIMHBL. Buael yrios.
I'panycHas wmepa yrina. HM3mepeHne © TOCTPOCHHE YIVIOB € IOMOUIBIO
TpPaHCIIOPTHUPA.

[lepumerp MHorOoyronbHuKa. [loHaTHe TUomanu GUTYphl; eAUHUIB U3MEPEHUS
wiomaau. Ilnomans npsMoyroyibHHKa, KBajparta. [IpuOmmkeHHOe H3MepeHue
miomanu Guryp Ha kieryaton oymare. Pasnosenuxue gueypoi.

Harnsanele  mpeactaBieHMss O MPOCTPAHCTBEHHBIX  QuUrypax:  Kyo,
napajieNienunen, Opu3Ma, nupamuaa, map, cdepa, KOHYC, UMIUHAP.
N3o0paxkenne nmpocTpaHCTBEHHBIX puryp. llpumepwvt ceuenuti. Mhocoepanuuxu.
IIpasunvrvle mnozoepannuxu. IIpumepsl pa3BepTOK MHOTOTPAaHHUKOB, LIMJIMH]pA
1 KOHYcCA.

[Tonstue o0bema; equHuLbl 00beMa. OOBEM MPAMOYTOJIBHOTO TTapajlielienuea,
KyOa.

[lonsitue o paBeHctBe (uryp. LleHTpanbHas, oceBas U 3epKaibHAs CAUMMETPUHU.
N3o00pakeHre CUMMETPUYHBIX (DUTYD.

Pelienne mpakTUYecKux 3a7a4 ¢ MPUMEHEHUEM MPOCTEUIIINX CBOMCTB GuUryp.
Hctropuss MaTeMaTUKHU

llosisnenue yugp, 6yks, uepoeciughos 6 npoyecce cuema u pacnpeoenenusi
npooykmose Ha Jlpesnem bBnuoxcnem Bocmoxe. Céase ¢ Heonumuueckoi
pesoioyuel.

Pooicoenue wecmuoecsamepuunoii cucmemwvl cuucnenus. Iloaenenue oecamuunou
3anucu yucei.

Poowcoenue u pazeumue apupmemuxu namypanvuvix uucen. HOK, HO/,
npocmoie yucaa. Pewwemo Ipamocghena.

llosienenue Hyna u ompuyamenbHvlX 4ucenr 8 mamemamuxe opegHocmu. Ponb

Huogpanma. I[louemy (—1)(—1) =+1?

llpobu 6 Basunone, FEeunme, Pume. Omkpvimue OecamuuHvlx OpooOell.
Cmapunnvle cucmemvl mep. [lecamuuHnvle OpodU U MempuiecKas cucmema Mmep.
JI. Maznuykuu.

Conepxanue Kypca MaTeMaTHKH B 7-9 KJ1accax

Auiredpa

Yuciaa

PanuonajabHbIE YHCIa

MHOX€eCTBO pallMOHaNIbHBIX uKcesn. CpaBHEHUE pallMOHANIBHBIX yncel. [lelcTBus
C pallMOHANILHBIMU YHCIIaMU. [Ipedcmasnenue payuoHaibHO20 YUcia 0ecsimuyHou
0pobbio.

HppanuonaiabHbie YUCIa
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IlonsiTue HPppadOHAJIBHOI'O 4YHCJIA. Pacnio3naBanue HppalrOHAIIbHBIX YHCCII.

[Ipumepsl 1okazaTenbCTB B anredpe. MppanuoHalibHOCTh yucia \/E [Ipumenenue
B reomerpuud.  CpasHenue  uppayuouanvHvlx  uyucen.  MHoocecmso
0elCmeUumenbHblX Yucel.

ToxkaecTBeHHBbIE MPEOOPa3oBaAHUS

YucsioBble U 0yKBEHHbIE BHIPAKEHUSA

Bripaxkenue ¢ nepeMeHHOW. 3HaueHue BhIpaxeHus. [loacTaHOBKA BBIpaKEHUIA
BMECTO TIEPEMEHHBIX.

Ieable BbIpakeHUs

Crenenb C HaTypaldbHBIM IIOKa3zareneM U ee cBoiicTBa. IIpeoOpazoBanus
BBIPKECHHM, COACPIKAIINX CTCTICHN C HATypabHBIM TIOKa3aTeJIEM.

OpmHousneH, MHOTOWICH. J[eCTBUS ¢ OTHOWICHAMHA M MHOTOUYJICHAMH (CIIOXKEHHE,
BBIYMTAHUE, yMHOXEHHE). DOpMysbl COKpAIIEHHOTO YMHOXXCHHS: Pa3HOCTh
KBaJpaToB, KBaJpaT CYMMBI M pa3HOCTU. PasmokeHWe MHOTO4YIeHa Ha
MHOXXHUTEJIM: BBIHECEHHE OOIIEr0 MHOXHTENS 3a CKOOKH, 2epynnuposka,
npumeHeHue @OpMyn COKpawjeHHo2o0 YMHodcenus. Keaopammuwlii mpexuner,
pasnodicenue Keaopamuo2o mpexuieHa Ha MHOMCUMEIU.
JIpoOHO-paliuoOHAIbHbIE BHIPAKEHUSA

Crenenb ¢ 1enbiM  ToKazaTeneMm. [IpeoOpa3zoBanue  JIpoOHO-IIMHEWHBIX
BBIDOKECHUN: CIIO)KCHHE, YMHOXKEHHUE, JelieHue. Aneeopauueckas Opoob.
Jlonycmumvble 3Hauenusi nepemeHHviX 8 OpOOHO-PAYUOHAILHBIX BbIPANCEHUSIX.
Cokpawenue ancedbpaudeckux opooei. Ilpusedenue ancedbpauueckux opoodei K
oowemy 3uamenamento. [eicmeus ¢ aneebpauveckumu OpoOsIMU. CLOHCEHUE,
gvluUmanue, YMHoJCeHUue, 0esleHue, 6036e0eHuUe 8 CIeneHb.

IIpeobpa3zosanue gvipasicenuti, coo0epHcauux 3HaxK MoOys.

KBagpatHbie KopHU

Apudmernuecknii  KBaJapaTHbIW  KOpeHb. lIpeoOpa3zoBaHue  BBIpaKEHHIA,
coJiepKalnX KBaJ[paTHbIE KOPHHU: YMHOKEHHE, JIeJICHNE, BBIHECEHUE MHOXKHUTEIIS
U3-T10]1 3HAaKa KOPHS, 6HECEeHUe MHOACUMEN NOO 3HAK KOPHS.

YpaBHeHUS U HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHCTBO. CBOMCTBA UHUCIOBBIX PABEHCTB. PABEHCTBO C IEPEMEHHOM.
YpaBHeHus

[lonsiTue ypaBHEHUS W KOpHS ypaBHeHUs. [Ipedcmaenenue o pagHocurbHOCMU
ypasHneHnut. Obracms onpeodeiieHus ypasHeHus (001acms 0ONyCmMuMbIX 3HAYeHUl
nepemeHHoll).

Jluneiinoe ypaBHeHHE U €TI0 KOPHH

Pemienne nuWHEWHBIX YypaBHEHUW. JluweliHoe ypasHeHue ¢ NaApamempoM.
Konuuecmeo xopmeii numnetinoco ypasnenus. Pewenue nuneuHvlX ypaeHeHul ¢
napamempom.

KBaaparHoe ypaBHeHUe U €10 KOPHU

KBanparneie ypaBHeHus. HemnosmHble kBagpaTHble ypaBHEHUs. [[MCKpUMHWHAHT
KBaJIpaTHOTO ypaBHeHUs. PopMyra KOpPHEN KBAaJIPATHOTO YpaBHEHUs. 1eopema
Buema. Teopema, obpamnas meopeme Buema. Pemenne KBaapaTHBIX
YpaBHEHUH :UCIIONB30BaHNE (HOPMYIBI ISl HAXOXKACHHUS KOPHEW, epaghuueckutl
MemoO  peuleHus, paszloxceHue Ha  MHOdCumenu, noobop  KopHeu ¢
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ucnonvzosanuem meopemvl Buema. Koauuecmeo Kopmeu — K8aOpamuozo
VPasHeHUsl 8 3a8UCUMOCMU OM e20 OUCKpumurHanma. buxeaopammuvie ypasHenus.
Vpasnenus, ceooumvie k nunelinbim u keaopamuvim. Keaopamuvie ypasnenus c
napamempom.

/{po0HoO-paniuoHaIbLHbIC YPABHEHHUS

Pemenne mnpocTeiimmx OpoOHO-TMHEWHBIX ypaBHEHWH. Peuwenue O0poOHO-
PAYUOHATLHBIX YPAGHEHULL.

Memoouvl pewienus ypagrnenuii: Memoobl pagHOCUIbHBIX NPE0OPA308aHUL, Menoo
3amMeHbl nepemMenHol, epagudeckuti memoo. Hcnonvzosanue ceoticme (yHKYull
npu peueHuy ypasHeHu.

IIpocmeiiwue uppayuonanvrsie ypasnenus euoa [ f (x) =a, \/f (x) = \/g (x) .

Vpasnenus suda X" =a.Ypasnenus 6 yenvix uuciax.

Cucrembl ypaBHeHH

VYpaBHeHHEe ¢ JByMs IIepeMEHHbIMU. JIMHEWHOE ypaBHEHHWE C JAByMs
nepeMeHHbIMU. [Ipamas Kak epaguueckas uHmepnpemayusi JIUHEUHO20
YpaeHeHusl ¢ 08yMsi NnepeMeHHbIMU.

IlonaTHe cucTteMsl ypaBHEeHNU. Pemienne cucreMsl ypaBHEHHN.

Metoapl peuieHuss CUCTEM JIMHEMHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU:
epaghuveckuti Memoo, Memoo CJLONHCeHUs, METOJT TIOJICTAHOBKH.

Cucmembl TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

HepaBencTBa

UucnoBeie HepaBeHcTBAa. (CBOICTBA UHCIOBBIX HepaBeHCTB. IIpoBepka
CIIPaBEIJIMBOCTH HEPABEHCTB MPH 33JJaHHBIX 3HAYEHHUSX IE€PEMEHHBIX.
HepaBenctBo ¢ mepeMenHoil. CTporue M HecTporue HepaBeHCTBA. (Qobracmo
onpeoenexusi HepaseHcmaa (001acmv 00Ny CMUMbBIX 3HAYEeHUL NePEeMEHHOlL).
Pemienne nMHENHBIX HEPABEHCTB.

Ksaopamnoe nepasencmeo u e2o pewienus. Pewenue K8aopamuulx HepageHcms:
UCNONb308AHUE  CBOUCME U 2padurka KeaopamuyHou QYHKYuu, Memoo
UHMEPBAI08. 3anuch peulenus: KBaopamHo20 HepaeeHCcmad.

Pewienue yenvix u OpobHo-payuonanbHuIX HEPABEHCME MemoOOM UHMEPBALO8.
CucremMbl HEPABEHCTB

CucteMbl HEpPaBEHCTB C OJHOW IMEpEeMEHHOU. PelieHne cucTeM HEpPaBEHCTB C
OJIHOM MEPEMEHHOMU: JTMHEHHBIX, keaopamubix. 300pakeHne penieHus: CUCTEMbI
HEPABEHCTB HA YUCJIOBOM MPSIMOM. 3alUCh PEUIEHUS CUCTEMbI HEPABEHCTB.
DyHKUUHA

IHonsiTHe pyHKIUM

JlekapTOBBl KOOpPAMHATBHI HA IUIOCKOCTH. POpMUPOBAHME NPEACTABICHUNA O
METANpeIMETHOM TOHITHH «KOOpAWHATh». CrnocoObl 3amaHus (QyHKIUN:
aHaNUTUYECKUl, rpaduyeckuit, Tabmuunblii. ['paduk ¢ynkuuu. [Ipumepst
(GyHKUMNA, MOTy4aeMbIX B TMPOLIECCE MCCIENOBAHUS PA3JIMYHBIX pEaTbHBIX
IPOLIECCOB U peleHus 3a1a4. 3HaueHne QyHkiuu B Touke. CBoiicTBa QPyHKIMI:
0o0NacTh  OMpeNeseHusl, MHOXXECTBO  3HAUEHWH, HYJIU, POMEKYTKHU
3HAKOTIOCTOSIHCTBA,  YemHOCHb/HeuemHoCmb, TIPOMEXYTKH BO3pacTaHUs W
yObIBaHMS, HAaUOOJIbIIIEE U HAaUMEHbIee 3HaUeHus. VcciaenoBanrne GyHKIUHA TIO
ee rpaduky.
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lIpeocmaenenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno 3aoannvie ghynxyuu.

JIuneiiHas pyHKuus

CpoiictBa U rpaduk JIUHEHHOW QYHKIMH. YTIOBOM KO3I(DPHUIMEHT MPSIMOU.
Pacnionoxxenue rpaduka nuHeHHONW (YHKIMM B 3aBUCHUMOCTH OT €€ YTJIOBOTO
koa(¢uimenTa u cBOOOIHOTO uiieHa. HaxoowoeHue kodg@uyuenmos nuHelHoll
@YHKYUU N0 3A0AHHBLIM YCIOBUAM: NPOXOJHCOEHUE NPAMOU uepe3 08e MOUKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOeHUe NPAMOU uepe3 OAHHYI0 MOYKY U
napannienvHol OaHHOU NPAMOUL.

KBaaparuunas pyHkuus

CgoiicTBa u rpaduk KBajapatuuyHol GyHKIMH (T1apadosa). [locmpoenue epaguxa
Keaopamuynou @yHkyuu no mouxam. HaxoxneHue HyJIeH KBaapaTHIHOM
GYHKUMU,  MHOJCECm8a  3HAYEHULl,  NPOMEN’CYMKO8  3HAKONOCMOSHCMAEA,
NPOMEHCYMKO8 MOHOMOHHOCHIU.

OoOpaTHasi IPONOPUMOHAIBLHOCTH

. k
CaoiicTBa pyHKIUY y = K y== ['unepOoua.
X

I'pagpuxku @yukuyuini. Ilpeobpazosanue cpaguxa dyukyuu y=f(x) 014
nocmpoenus 2paghukos QYHKYUti 6U0a y = af (kx +b)+c -

I'paguxu pynxyuii y:a+%b, y =X y=3x, y=|x

IlocenoBaTeIbHOCTH U MPOTPECCUM

YucnoBas mOCIEN0BATENbHOCTh. [IprMepbl YHCIOBBIX MOCIEI0BATEILHOCTEH.
beckoHeunble MociaenOBaTENbHOCTH. ApudMeTnyeckas Tporpeccuss U ee
cBoiicTBa. ['eomeTpuueckas mporpeccus. Popmyna obweco unena u cymmvl N
nepsviX UleH08 apudmemuueckol u ceomempudeckou npoepeccuti. Cxooaumascs
2eoMempuiecKas npocpeccusl.

PenreHue TeKCTOBBIX 32/1a4

3agaum Ha Bce apudmMeTHUecKre AeiiCTBUS

Pemenne TEKCTOBBIX 3aj1ay apupMeTHYecKUM crnocodboM. Vcmnonb3oBaHue
TaOJIUI, CXEeM, YEPTEKEH, IPYTHX CPEIICTB MPEACTABICHUS JaHHBIX TP PEIICHUN
3a/1auu.

3amayu Ha ABMKEeHHE, PAa00Ty M MOKYNKH

AHanu3 BO3MOXXHBIX CHTYaIlMii B3aWMHOTO PaCIOJIOXEHUS OOBEKTOB MPH X
JIBWKEHUU, COOTHOIICHUS OOBEMOB BBIMOJIHSIEMBIX pabOT MpPU COBMECTHOM
pabore.

3agaum HA YaCTH, T0JIH, IPOIEHTHI

Pemenve 3ama4 Ha HaXOXKJICHWE YAaCTH YHCIIA M YHCIIA TI0 €r0 YacTu. PerieHue
3aJ1a4y Ha MPOIEHTHI U J0JH. [[puMeHeHre mpoIopIuil Mpy PEIICHUH 3a1ad.
Jlornyeckmue 3ajgaun

Pemenne normdeckux 3amad. Peuwienue nocuyeckux 3a0au ¢ nomowpro 2pagos,
maoauy.

OcCHOBHBIE MeTOJAbI pellleHUsl TEeKCTOBBIX 3aja4d: apu(dMETHUCCKH,
anreOpandeckuii, mnepedop BapwaHTOB. [llepsuunvie npedcmasieHus o Opyeux
Memooax peutenus 3a0ay (ceomempuyeckue u spaguueckue memoosl).
CTaTHCTHKA U TeOpHsi BEPOSITHOCTEI
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Crarucruka

Tabmuunoe u rpadudeckoe MpeACTaBICHUE TAaHHBIX, CTOJIOYATHIE U KPYTOBBIC
auarpaMMbl, TpaduKd, MPUMEHEHHWE IuarpaMM W TpaQuKoOB IS ONMUCAHUS
3aBUCHUMOCTEH peajbHbIX BEJIWYMH, W3BJIICUCHHE HWHPOpMaIuu u3 TaOJuIl,
nuarpamMMm U rpadukoB. OnucarenbHbIe CTATUCTUYECKUE MOKA3ATENd YHCIIOBBIX
Ha0OpOB: cpemHee apudMETHUYECKOe, MeouaHna, HAauOOJbIee W HaUMCHbIIIEES
3Ha4YeHHUA. Mepbl paccewBaHUs: pa3Mmax, oucnepcusi U  CMAHOAPMHOe
OMKJIOHEHUe.

CnydailHag W3MEHYMBOCTh. H3MEHUYMBOCTh TMpU U3MEpEHUSX. Pewarowue
npasuid. 3aKOHOMEepHOCMU 8 USMEHYUBLIX BETUUUHAX .

Ciyuaiinbie cOObITHA

CrnydaiiHbple ONBITHl (SKCIEPUMEHTHI), AJIEMEHTapHbIE CIydalHble COOBITHS
(ucxomspi). BepostHOocTH 53ieMeHTapHBIX cOObITHI. COOBITUS B CiIy4allHBIX
AKCIIEPUMEHTAaxX U OJIaroNpUATCTBYIOIINE DJIEMEHTapHbIE cOObITHA. BeposTHOCTH
Cly4ailHIX  cOObITUH. ONBITBI C  PaBHOBO3MOMKHBIMHU  3JE€MEHTapPHBIMU
coobiTusiMu. Kitaccuueckne BEpOSITHOCTHBIE OMBITHI C MCIOJIb30BAHHUEM MOHET,
KyOukoB. [Ipedcmasnenue cobvimuti ¢ nomowwio ouazpamm  Jiiepa.
IIpomusononoscnvle cobvimus, obveounenue u nepeceyenue coovimuii. 1lpasuno
cnoocernus gepossmuocmeti. Crnyuatinwiii 6v100p. I[Ipeocmasnenue sxcnepumenma 6
suoe  Oepesa. Hezasucumvie coovimus.  Ymmuoowenue  eeposimuocmei
Hezagucumvlx — coovimuiu. Ilocnedoeamenvuvie  He3agucumvle  UCHBIMAHUAL
[IpeacTaBieHue 0 HE3aBUCUMBIX COOBITUSX B )KU3HHU.

Inemenmovt KOMOUHAMOPUKU

IIpasuno ymnooxcenus, nepecmanosxu, gpaxmopuan yucina. Coyemanus u 4ucio
couemanuu. Popmyna uucina covemanuu. Tpeyeonvnux I[lackana. Onwvimul ¢
OONBUIUM  YUCTOM DABHOBOZMONCHBIX IJIEMEHMAPHbIX cobbimuil. Bvluucnenue
geposimHoCcmel 6 ONblmax ¢ NpuMeHeHuem KOMOUHAMOPHBIX — QOPMYIL.
Ucnvimanus Bepuynnu. Ycnex u neyoaua. Beposmuocmu cobvimutl 6 cepuu
ucnoimanuu bepuynnu.

Cnyuaiinole eenuuunbl

3HaKoMcmeo co CIyYauHbIMU 8eTUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEMHbIX
cayuaunvix  eeauyuH. Pacnpedenenue  eeposmuocmen. Mamemamuueckoe
oorcuoanue. Ceoticmea mamemamuyecko2o odxcudanus. Ilonamue o 3axone
oonvuux yucen. Mzmepenue eeposmuocmei. llpumenenue 3akona 60abuiux yucen
8 coyuono2uU, CMpaxoeaHuu, 8 30pagooxpaneHul, obecneyeHuu 6e3onacHocmu
HaCeNeHUsl 8 YPe38bIYAlIHbIX CUMY AYUSIX.

I'eomerpus

I'eomerpuueckue Gpurypsol

Durypsl B reOMeTpPHH U B OKPYKAKOIIEeM MUPe

I'eomerpuueckas ¢urypa. @opMupoBaHre NPEICTABICHUNA O METANPEIMETHOM
MOHSATUU «DUTYpay.

Touka, nUHMS, OTPE3OK, MpsMasi, JIyY, JOMaHasl, IIOCKOCTh, YroJl, OucceKTpuca
yTJla ¥ €€ CBOMCTBA, BUJIbI YTJIOB, MHOTOYT'OJIbHUKH, KPYT.

OceBass cummeTpusi reoMmerpuueckux Quryp. lleHTpanbHas cuMMeETpus
reOMEeTPUYECKUX (Uryp.

MHOroyrojabHuKHu
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MHOroyroibHuK, €ro 3J€MEHTBl U €ro CBOWCTBAa. Pacrno3HaBaHME HEKOTOPBIX
MHOTOYTOJIbHUKOB. Bbinykivle U He8binykivle MH020y20ibHuKy. [IpaBunbHBbIE
MHOT'OYTOJIbHUKH.

Tpeyronbauku. Beicota, Mmeanana, 6uccekTpuca, CpeHsisl JIMHUS TPEYTOJIbHUKA.
PaBHOOEApEHHBIN TPEYroJIbHUK, €r0 CBOMCTBA M MpU3HAKU. PaBHOCTOPOHHUM
TpeyTroJabHUK. [IpsIMOYronbHBIN, OCTPOYTONBHBIN, TYIIOYTOJIbHBINA TPEYTOJIbHUKH.
Bremnue yriel TpeyronbHuka. HepaBeHCTBO TpeyrobHUKA.
YerbipexyronpHuku. [lapamnenorpamm, pomO, NpsIMOYrOJbHUK, KBajpar,
Tpaneius, paBHoOeapeHHas Tpanemus. CBoWcTBa U MPU3HAKU MapajuiesiorpaMma,
pomba, MpsIMOYTOJIbHUKA, KBaJipaTa.

OKpy:XHOCTB, KPYT

OKpy»XHOCTb, KPYT, UX 3JIEMEHTBI U CBOMCTBA; LICHTPAJIbHBIE U BIMCAHHBIC YIJIBL.
KacarenvHas u cexkywas K OKpyXKHOCTH, UX cgoticmed. BriucaHHbIE U ONTMCAHHbBIC
OKPY’KHOCTH  JUI1  TPEYTOJbHHUKOB,  YEMblpexy20lbHUKO8,  NPABUIbHBIX
MHO20)201bHUKOG.

I'eomeTpuuyeckue pUrypsl B NnpocTpaHcTBe (00beMHbIE Te1a)

Mnozcocpannuk u ez2o snemenmul. Hazeanus MHO202PAHHUKOE C pPA3HLIM
NoJodceHuemM u Koauuecmeom 2pareu. llepBruuHbIe TPEACTABICHNS O MIUPAMUJIE,
napajuienenunesae, npusme, cepe, mape, UAIUHAPE, KOHYCE, UX 3JIEMEHTax U
MPOCTEUIINX CBOWCTBAX.

OTHomeHnst

PaBenctrBO uryp

CBolicTBa paBHBIX TPEYTOJIbHUKOB. [IpU3HAKM paBEHCTBA TPEYTOJBHHUKOB.
ITapanneabHOCTh NPAMBIX

IIpu3Haku W CBOWCTBA NAPAUIENBHBIX HPAMBIX. AKcuoma napaiieibHocmu
Eexnuoa. Teopema @aneca.

IlepnieHaAuKyAsIpHBbIE IPSIMbIE

[Ipsamoii yroa. Ilepnenaukyinap k npsmoinl. Haknmonnas, nmpoekuus. CepeauHHbIN
NEePHEHANKYIIAp K 0Tpe3Ky. Ceoticmea u npusHaxKu nepneHOUKYIspHOCHU.
Ilooooue

IIponopyuonanvuvle ompesku, nooooue ¢ueyp. IllooodbHnvle mpeyeonbHUKU.
Ilpuznaku nooobus.

B3aumHoe pacnoJioxkeHue NpsMOi U OKPY>KHOCTH, 08YX OKPYHCHOCHIELI.
N3mepeHusi M BBIYUCICHUSA

Bean4unbl

[Tonstue Benuuuusbl. JinHa. M3mepenue mivHbl. ENUMHWULBI U3MEpPEHUS IJIVHBI.
Bennunna yrna. ['pagycHas mepa yria.

[TonsiTne o mIomanM MIOCKON GUTYPHI U €€ cBoicTBaxX. M3mMepeHue mionaue.
EauHunel n3mepeHus rioniaim.

IIpencraBierne o6 oObeMe M ero cBoicTBax. M3mepenme oObeMa. EnmHUITEI
U3MEpPEHUs 00bEMOB.

N3mepenusi 1 BbIYMCICHUS

HNHCcTpyMEHTBI 1711 U3MEPEHUN U IIOCTPOCHUN; U3MEPEHUE U BBIUYHUCIICHUE YTJIOB,
JUIMH (paccTosHuii), miomnaaen. TpuronoMmerpuyeckue GyHKIUHU OCTPOTO YIia B
OPSIMOYTOJIbHOM TPEYTOJIbHUKE 1puconomempuueckue @yHKyuu mynozo yeud.
Brruncnenne AIIEMEHTOB TPEYTOJIBbHUKOB c UCIIOJIb30BaHUEM
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TPUTOHOMETPUUYECKUX COOTHOIIEHU. DopMysbl IUIOMATU TPEYroJbHUKA,
napajuiejiorpaMmMa ¥ €ro 4acTHBIX BHIIOB, (DOPMYJBI JJTUHBI OKPYXHOCTH H
wiomaan kpyra. CpaBHeHue W BbluncieHue rmomaaei. Teopema Iludaropa.
Teopema cunycos. Teopema xKocunycos.

Paccrosinus

Paccrostnue mexnay ToukamMu. PaccTosHME OT TOYKHM 10 NpsMOW. Paccmosuue
medxncoy usypamu.

I'eomeTpuueckue mocTpoeHus

['eomeTpuyeckre NOCTPOCHUS IJsl WILTIOCTPAlMM CBOMCTB TE€OMETPUUYECKHUX
duryp.

NHCTpyMEHTBI JIsI TTOCTPOEHUM: LUPKYIb, JUHEHKA, YrOJdbHUK. [Ipocmeuuiue
NOCMpOEeHUs. YupKylem U JUHeUKOU: NnocmpoeHue Ouccekmpucsl yeid,
NnepneHOUuKYIApa K NPAamot, yeid, pagHo2o 0AHHOM),

Ilocmpoenue mpey2oibHUKO8 NO MmMpemM CMOPOHAM, O8YM CHIOPOHAM U YVely
MedHCOy HUMU, CMOPOHE U 08YM NPUNEHCAWUM K Hell Y2IaM.

lenenue ompesxa 6 0anHOM OMHOULEHUU.

I'eomeTpuueckue npeodpa3zoBaHus

IIpeoOpa3zoBanust

[Tonsatue mnpeoOpa3zoBanus. IlpencraBieHue o MeTanpeAMETHOM TMOHSITUU
«mpeodpazoBanue». [looobue.

JABuxennst

OceBasi W IEHTpalibHAas CHUMMETPHUS, HOBOPOM U NAPANLIETbHbIU NEPEHOC.
Kombunayuu osusicenutl na niockocmu u ux c80ucmaed.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

BekTopsl

[TonsiTue BeKTOpa, NEWCTBHS HAJ BEKTOPAMHU, HCIOJIB30BAHHE BEKTOPOB B
busuKe, paznoxcenue ekmopa Ha cocmasisanujue, CKaiapHoe Npou3eedenue.
Koopaunarsl

OCHOBHBIE TMOHATHS, KOOPOUHAMbBL BEKMOPA, DACCMOSHUE MeHCO) MOUKAMU.
Koopounamwi cepeounvt ompesxa. Ypasnenus gueyp.

llpumenenue  6exkmopoé u  KOOpOuUHam  OAd  peuwleHus  NpoCMetuux
2eomMempu4ecKux 3a0adu.

HUcropust MaTeMaTUKH

Bo3znuknosenue mamemamuxu xax Hayku, smansl ee paszsumus. (OcHogHble
paszoenvl mamemamuku. Bvloarowuecs mamemamuku u ux 6k1ao 8 paszeumue
HAayKU.

beckoneunocmv mnoorcecmea npocmeix uucen. Hucna u OnuHbl 0mpe3Kos.
Payuonanvuvie uucna. Ilompedbnocmv 6 uppayuonanvuvix uuciax. Lllkona
Iugpazopa

3apooicoenue anceopvl 6 Heodpax apupmemuxu. An-Xopeszmu. Poowcoenue
oykeennol cumeonuxu. Il. @epma, @. Buem, P. /lexapm. HUcmopus eonpoca o
HAaxoxcoeHuu opmyn KopHell aneedpauyeckux YpasHeHull cmeneHel, OO0NbuUX
yemvipex. H. Tapmanvs, [ic. Kapoano, H.X. Abenv, 3. I'anya.

llosenenue memooa KoopOuHam, NO3801AI0UE20 NEPEBOOUNb 2eOMempUyecKue
0b0vexmul Ha A3bIK aneeopwl. llossenenue epaguxoe @yuxyui. P. Jlexapm, I1.
@epma. Ilpumepol paznuunsix cucmem KOOPOUHAM.
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3aoaua Jleonapoo Iluzanckoco (@ubonawuu) o kpoauxax, uucia Dubonauyu.
3aoaua o waxmamuoti docke. Cxo0UMOCmMb 2e0MemMpUYecKol npocpeccuu.
Hcmoxu meopuu eepossimnocmeti: cmpaxogoe oeno, azapmuvie uepwl. 11. Depma,
b.Ilackanv, A. Bepuynnu, A.H.Konmozopos.

Om 3emnedenus k ceomempuu. Ilughazop u eco wixona. @anec, Apxumeo. Ilnamon
u Apucmomens. Ilocmpoenue npasunbHvlx MHO20Y20abHUK08. Tpuccekyus yena.
Keaopamypa kpyea. Yoeoenue kyba. Hcmopus uucna m. 3onomoe ceuenue.
«Hauana» Esxnuoa. JI Diinep, H.U.Jlobauesckuti. Hcmopus namoeo nocmynama.
l'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCMU OKPYHCAIOUE20
mupa.

Acmponomusa u ceomempusa. Umo u kax y3umanu Anaxcaecop, Opamocghen u
Apucmapx o pasmepax Jlynol, 3emnu u Connya. Paccmosinua om 3emnu 0o JlyHol
u Connya. Uzmepenue paccmosinua om 3emau 0o Mapca.

Ponv  poccutickux  yuenvix 6 pazeumuu mamemamuxu: JI. Ounep. H.U.
Jlobauesckuii, I11.J1. Yeoviwes, C. Kosanesckas, A.H. Konimozopos.

Mamemamuxa 6 paseumuu Poccuu: Ilemp |, wkona mamemamuueckux u
HABU2AYKUX HAayK, pazeumue poccutickoeo ¢roma, A.H. Kpwvinos. Kocmuueckas
npoepamma u M.B. Kenowuu.

4. TemaTn4eckoe NJIAHUPOBAHME ¢ YKAa3aHMEM KOJIUYECTBA YaCOB,
OTBOAMMBIX HA OCBOEHHE KAKI0H TeMbI

S KJIACC
Ne Ha3Banusi TeMbl KoJsinuecTtBo 4acoB
1.| HarypanbHbie unicna 20
2.| Crio)eHue M BRIYMTAHNUE HATYPATbHBIX YUCE 33
3.| YMHOXEHME U JIeTIeHUuEe HATypaJbHBIX YHCEI 38
4.] OOBIKHOBEHHBIE IPOOH 17
5.| lecsatuanbie Apodu 48
6.| I[loBTOpeHHE 1 cUCTEMaTU3AIHSI YI€OHOTO 14
MaTepuana
Uroro: 170
6 KJIIACC
Ne Ha3BaHnusi rTemMbl KoJsnyecTBo yacos
1. | [loBTopeHue matepuaia 5 Kiacca 4
2.| 1enuMoCTh HaTypaJIbHbIX YUCE 17
3.| OGBIKHOBEHHBIE IPOOH 38
4.| OTHOIIEHUS U TPONOPLINH 28
5.| PammonasnpHBIE YKCIIa U JEUCTBUS HAJl HUMU 72
6.| IloBTOpenue u cuctemarusanus yaeOHOTo 11
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Marepualia Kypca MaTeMaTUKHU

Uroro: 170
7 kJacc
AJITEBPA
Ne Tema Koua-Bo | Konrpo
n/n 4acoB JbHbIE
padoThI
1 | BelpaxkeHusi, TOXKJECTBA, YPABHEHHUSI 22 2
2 DyHKIUU 11 1
3 | Crenenb ¢ HaTypaJbHBIM ITOKa3aTeIeM 11 1
4 | MHOTrO4JIEHBI 17 2
5 | ®opmysbl COKpAIIEHHOTO YMHOKEHUS 19 2
6 | CucreMbl TMHEHHBIX YpaBHEHHUN 16 1
/ | IloBTOpenue 6 1
HToro: 102 10
I'EOMETPUA
Ne Tema Kou-Bo | KonTposbHbIe
n/n 4acoB padoThI
1. HauvanbHbie reoMeTpUUeCKUE CBEICHUS 10 1
2. TpeyroabHuKH 17 1
3. [TapanienbHbie psiMbIe 13 1
4, CooTHONIEHUS MEXKTy CTOPOHAMU U yTIaMU 18 2
TPEYroJIbHUKA
5. IToBTOpEHHE 10
Hroro: 68 S
8kurace
AJITEBPA
Ne Tema Kou-Bo | KonTposibHbie
n/n 4acoB padoThI
1 ParmonanwsHbie 1poou 23 2
2 | KBagpatHbie kopHU 19 2
3 | KBagparnsle ypaBHEHHS 21 2
4 | HepaBeHcTBa 20 2
5 | Crenens C 1EIbIM MOKA3aTeNeM. DJIEMEHTHI 11 1
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CTaTUCTHUKHU

6 | [loBropenmue 8 1
Hroro: 102 10
I'EOMETPUA
Ne Tema Kous-Bo | KourpoibHubie
n/n 4acoB padoThI
1 | YeTblpexXyroJbHUKU 14 1
2 | Ilmomanae 14 1
3 | I[lomoGHBIE TPEYTOJIHHUKH 19 2
4 | OKpy>XHOCTh 17 1
5 | [loBropenue. Pemienue 3amnau 4
Hroro: 68 5
9 kiace
AJITEBPA
Ne Kous-Bo | KoHTpOJIbHBIE
Tema
n/n 4acoB padoThbI
1. CaoiicTBa (GyHKLIMA. KBagpatnunas
22 2
byHKIUA
2. VYpaBHEHUs U HEPABEHCTBA C OJTHOM 14 1
MIEPEMEHHOU
3. VYpaBHeHMsI U HEPABEHCTBA C ABYMsI 17 1
EePEMEHHBIMU
[Iporpeccun 15 2
5. DneMeHThl KOMOMHATOPUKU U TEOPUU 13 1
BEPOSITHOCTEH
6. [ToBTOpEHNKE 21 1
Hroro 102 8
I'EOMETPUA
Ne n/m Tema Kou-Bo | KoHTpoJsbHbIe
4acoB padoThI
1. BekTopsl 8
2. Meton koopauHaT 10 1
3. COOTHOIIEHUSI MEKTy CTOPOHAMHU U 11 1
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yriaMu TpeyrojibHUKa. CKaIIpHOE
IPOU3BEJIEHUE BEKTOPOB.

4, JImmHa OKpy>KHOCTH M IUIOIIAJb Kpyra 12
5. JIBrokeHUS 8
6. HayanbHble CBeJIEHUS U3 CTEPEOMETPHUH 8
7. AKCHOMBI TUTAHUMETPUHU 2
8. HTtorosoe nmoBTopeHne 9

Hroro 68

K paboueii mporpamme npuiiararoTcs:

KTII 6 knacc (MaTemaTuka) npujiosxkenue 1
KTII 7 knacc (anredpa) npuiioxkenue 2
KTII 7 knacc (reomeTpusi) npujioxenue 3
KTII 8 kiacc (anredpa) npuioxenue 4
KTII 8 knacc (reomerpusi) npujioKeHune S
KTII 9 kanacc (anredopa) npuiio:keHue 6
KTII 9 kaacc (reomeTpusi) npuJio:kenue 7
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