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Pacnpe,ueneHI/Ie yqe6H0r0 BPEMCHU MCKIY 3TUMU NNPpEAMETAMU IMPCACTABJICHO B Ta6nnue.

Pabouas mporpamma Mo MaTeMaTWKe OPUEHTHPOBAHA HA MCIOJIb30BAHUE CIIEAYIOIErO

YMK:

5 kjaacc:

1.

Maremaruka. Apudmeruka. ['eomerpus. 5 knmacc: yued.11s 001eoopa3oBar.
yupexnenuit / E.A. byaumosuy, I'.B. Jlopodees, C.b. CyBoposa u np.; Poc. Axx.
Hayxk, Poc. Axn. O6pa3zoBanus, u3a-Bo «IIpocsemenue». — M.: [IpocBermienue,
2013.

Maremaruka. Apudmeruka. ['eomerpus. [loypouHoe TeMaTnueckoe miaHUPOBAHUE.
5 kmacce: mocoOue uig yuuTeneit odmeodpasosar. yupexaenuii / JI.B. KysHenoga,
C.C. Munaesa, JI.O. Pocnosa, C.b. CyBoposa .; Poc. Aka. Hayk, Poc. Akx.
Oo6pazoBanus, u3a-Bo «IIpocsemenue». — M.: [Ipocemienne, 2013.

Maremaruka. Apudmeruka. ['eomerpus. Teatpaap — sk3amenarop. 5 kinacc: H.B.
Cadomnona; Poc. Axn. Hayk, Poc. Akn. O6pazoBanus, u3a-Bo «[IpocBemienue». —
M.: IIpocBenienue, 2013.

Marematuka. Apudmeruka. ['eomerpus. Tetpaap - TpeHaxép 5 kinacc: mocodue st
obmeobpasoar. yupexaeHuii / E.A. byanmosuu, I'.B. JI.B. Ky3nenosa, C.C.
Munaesa u 1p.; Poc. Axa. Hayk, Poc. Akn. OGpa3oBanus, u3n-Bo «IIpocBerienues.
— M.: IIpocBemienue, 2013.

Marematuka. Apudmeruka. ['eomerpus. 3anauHuk - TpeHaXEP S Kacc: mocodue
1t obmeo0pazosar. yupexaennii / E.A. bynumosuy, I'.B. JI.B. Ky3nenoga, C.C.
Munaesa u 1p.; Poc. Axa. Hayk, Poc. Akn. OOpa3oBanus, u3n-Bo «IIpocBerienues.
— M.: IIpocBemienue, 2013.

6. DnekTpoHHOE npuiokeHue K yueOnuky E.A. BynumoBuya u nip.

7.

6 k1acc:

8. Maremaruka. Apudpmernka. ['eomerpus. 6 kiacc: yuaed.11s o0ieoOpazoBar.

10.

11.

12.

13.

yupexnenuit / E.A. byaumosuy, I'.B. Jlopodees, C.b. CyBoposa u np.; Poc. Axx.
Hayxk, Poc. Axn. O6pazoBanus, u3a-Bo «IIpocsemenue». — M.: [IpocBernienue,
2013.

Maremaruka. Apudmeruka. ['eomerpus. [loypouHoe TeMaTuueckoe miaHUPOBAHUE.
6 kacc: mocoOue i yuuTeneit odmeodpazosar. yupexaenuii / JI.B. Ky3Henoga,
C.C. Munaesa, JI.O. Pocnosa, C.b. CyBoposa .; Poc. Aka. Hayk, Poc. Akx.
Oo6pazoBanus, u3a-Bo «IIpocsemenue». — M.: [Ipocsemienne, 2013.

Maremaruka. Apudmeruka. ['eomerpus. Teatpaas — sk3amenarop. 6 kimacc: H.B.
Cadomnona; Poc. Axn. Hayk, Poc. Akn. O6pazoBanus, u3a-Bo «[IpocBemienue». —
M.: IIpocBenienue, 2013.

Marematuka. Apudmeruka. ['eomerpus. Terpaap - TpeHaxép 6 kiacc: mocodue JuIst
obmeobpasoar. yupexaeHuii / E.A. byaumosuuy, I'.B. JI.B. Ky3nenosa, C.C.
Munaesa u 1p.; Poc. Axa. Hayk, Poc. Akn. OOpa3oBanus, u3n-Bo «IIpocBerienues.
— M.: IIpocBemienue, 2013.

Marematuka. Apudmeruka. ['eomerpus. 3anaunuk - TpeHaxEp 6 Kacc: mocodue
11t obreoOpazosar. yupexaennii / E.A. bynumosuy, I'.B. JI.B. Ky3nenoga, C.C.
Munaesa u 1p.; Poc. Axa. Hayk, Poc. Akn. OOpa3oBanus, u3n-Bo «IIpocBerienues.
— M.: IIpocBemienue, 2013.

DneKTpoHHOE MpujlokeHne K yueOHuky E.A. BynumoBuua u ap.

7 Kjacc:

14.

Anrebpa. 7 kiace. B 2 4. U.1. YueOHuK miis ygamuxcsi 00meo0pa3oBaTeIbHbIX
yupexaenuid/ A.I'. Mopakosud. — 11-oe uzganue.,crep. — M.:Muemo3una, 2014.



15.

16.

17.

18.

19.

20.

21

22.

Anrebpa. 7 knacc. B 2 4. Y. 2. 3agayHuk 11 ydarmmxcs o01eoopazoBaTeabHbIX
yupexaenuit/ [A.I'. Mopakosuu u 1ip.]: nox pen. A.I'. Mopakosuya. — 11-oe u3g,.,
non. — M.:Muemosuna, 2014

Anre6pa. 7 kitacc. KoHTponbHBIE pabOThI I ydanuiuxcs 001eo0pa3oBaTebHbIX
yupexaeHuid/ JI.A. Anekcanaposa: noa pea. A.I'. MopakoBuya. — 3-€ u3f., ucop. u
noi. — M.: Muemo3suHsa, 2014.

Anrebpa. 7 kitacc. CamocTosATeNbHBIE PA0OTHI IS yUaITUXCS
obmeobpaszoBarenbHbIX yupexaenuii / JI.A. Anekcanaposa ; mox pea. A.TL.
MopakoBuya. -5-¢ usa.,crep. — M.:Muemo3suna, 2014.

Anrebpa. 7 knacc. baumonpocc : mocoOue i1t yuamumxcs 001eoopaszonar.
VYupexnenuii / E.E. Tynbunnckas. — 5-e uzna., crep.- M.: Muemo3una, 2014.
Axnrebpa. 7 kiacc. Temarndeckue npoBepoUHbIe pabOThI B HOBOH popme ams
yuamumxcs oo1eodpa3zoBaTenabHbIX yupexaenuit/ JILA. Anekcanaposa: mos pe.
A.I'. MopakoBuua. — 2-e usf., crep. — M.: Muemosuna, 2014.

Anrebpa. 7 kiace : MeTogudeckoe nocooue ms yuaurens / A.I.Mopakound. — 3-¢
u3n., ucnp. M non. — M. : Muemo3una, 2014.

. 'eomerpus. 7 knacc: yueb. nist obmeodpaszosat. opranusanuii / B.®. byry3os, C.b.

Kamomies, B.B.IIpaconos; mox pen. B.A.CagoBHuuero.- 2-e us., nopad.- M.:
[Ipocsemenue, 2014.

I'eomerpus. Aunaktuueckue marepuaisl. 7 knacc. / B.®. byry3os, C.b. Kagomies,
B.B.IIpaconos.- M.: IIpocseuienue, 2014.

8 kmace:

23.

24.

25.

26.

27.

28.

29.

Anrebpa. 8 kitacc. B 2 4. U.1. YueOHuK miis ygamuxcsi 001meo0pa3oBaTeIbHbIX
yupexaenuid/ A.I'. Mopakosud. — 11-oe uzganue.,crep. — M.:Muemo3una, 2014.
Anrebpa. 8 kiacc. B 2 4. Y. 2. 3agayHuk 11 ydarmmxcs o01eoopazoBaTeabHbIX
yupexaenuit/ [A.I'. Mopakosuy u 1ip.]: nox pen. A.I'. Mopakosuya. — 11-oe u3g.,
non. — M.:Mnemosuna, 2014

Anrebpa. 8 kitacc. KoHTponbHbBIE pabOThI I ydanuuxcs 001eo0pa3oBaTebHbIX
yupexaeHuid/ JI.A. Anekcanaposa: noa pen. A.I'. MopakoBuya. — 3-€ u3f., ucop. u
noi. — M.: Muemo3uHsa, 2014.

Anrebpa. 8 kitacc. CamocTosATeNnbHBIE PA0OTHI IS yUaITUXCS
obmeobpaszoBarenbHbIX yupexkaenuii / JI.A. Anekcanaposa ; mox pea. A.TL.
MopakoBuya. -5-¢ usa.,crep. — M.:Muemo3suna, 2014.

AnreOpa. 8 kitacc : Mmeroaudeckoe nocooue st yaurens / A.I.Mopakound. — 3-¢
u3a., ucnp. 1 non. — M. : Muemo3una, 2014.

I'eometpus. 8 kinacc: yueb. muist oomeoOpa3osat. opranuzanuii / B.®. byrysos, C.b.
Kamomues, B.B.IIpaconos; mox pen. B.A.CagoBHuuero.- 2-e us., nopad.- M.:
[Ipoceemenue, 2014.

I'eomerpus. Aunaktuueckue marepuaisl. 8kiacc. / B.®. byry3os, C.b. Kagomies,
B.B.Ilpaconos.- M.: [Ipocsemenue, 2014

9 kaacc:

30.

31.

Adnrebpa. 9 kiacc. B 2 4. U.1. YuyeOHuk s yqammxcst o01meo0pa3oBaTebHBIX
yupexaeHui/ A.I'. Mopakosud. — 11-oe uzganue.,crep. — M.:Muemo3una, 2014.
Anrebpa. 9 knacc. B 2 u. Y. 2. 3amaynuk as yyamumxcsi o01ieo0pa3oBaTeabHbIX
yupexaeHuid/ [A.I'. Mopakosuu u nip.]: noa pen. A.I'. MopakoBuya. — 11-oe u3n.,
noi. — M.:Muemosuna, 2014



32.

33.

34.

35.

36.

Anrebpa. 9 kitacc. KoHTponbHbIe pabOThI I ydanuxcs 001eo0pa3oBaTebHbIX
yupexnaenuit/ JI.A. Anexkcannposa: noa pea. A.I'. Mopakosuua. — 3-e u3[., ucup. u
non. — M.: Muaemo3una, 2014.

Adnrebpa. 9 xiacc. CaMocTosTETbHBIE paOOTHI TS YUAIHXCS
obmeobpaszoBarenbHbIX yupexaenuii / JI.A. Anekcanaposa ; moxg pen. A.Tl.
MopakoBuya. -5-¢ usa.,crep. — M.:Muemo3suna, 2014.

Anrebpa. 9 kiacc : Metogudeckoe nocooue ms yuaurens / A.I.Mopakound. — 3-¢
u3n., ucnp. M non. — M. : Muemo3una, 2014.

I'eomerpus. 9 knacc: yueb. nist obmeodpaszosat. opranusanuii / B.®. byry3os, C.b.
Kamomues, B.B.IIpaconos; mox pen. B.A.CagoBHuyero.- 2-e usn., nopad.- M.:
[Ipocsemenue, 2014.

I'eometpus. lunakruueckue matepuansl. 9 kiacc. / B.®. byryzos, C.b. Kagomues,
B.B.Ilpaconos.- M.: IIpocsemenue, 2014



1.Ilnanupyembie pe3yabTAThI 0CBOCHHS Y4eOHOI0 NpeaMeTa.

IIpenmeTHbIe pe3yabTAThI 00yUeHUS.
I/I3yquHe MaTEeMaTHUKH B OCHOBHOH IIIKOJIE Ja€T BO3MOXHOCTH 06yLIaIOH_II/IMC$I JOCTUYDb

CIIEYIOIINX PE3YyIbTaTOB Pa3BUTHSL:

1y

6 TUYHOCMHOM HAnpaejleruu.

yMEHHe SICHO, TOYHO, TPaMOTHO H3J1araTh CBOM MBICIH B YCTHOW M MUCbMEHHON peYH, HOHUMATh CMBICT
MIOCTaBJIEHHOH 3a7a4y, BEICTPanBaTh apryMEHTAIMIO, IIPUBOINTD IPUMEPHI U KOHTPIIPHUMEPEI;
KPUTHYHOCTh MBIIIICHNS, YMEHHE pacIO3HABaTh JIOTHYECKH HEKOPPEKTHBIC BBICKA3BIBAHUS, OTINYATH
TUTIOTE3Y OT (haKTa;

MPEICTaBICHNE O MaTEMaTHIECKON HayKe KakK cepe YeI0BeUeCcKO AeITeIbHOCTH, 00 dTamax ee pa3BUTHS,
0 €€ 3HAYMMOCTH IS Pa3BUTHS [IMBUIIM3AIIHH;

KPEaTUBHOCTh MBIIUICHUS, WHUIMATHBA, HAXOMYMBOCTh, AKTUBHOCTH IPH PEUICHWH MaTEMaTHYECKHX
3amad;

yMeHHEe KOHTPOJIMPOBATh IPOLECC M PE3YNIbTAT YIeOHOH MaTeMaTHYECKOH AesTeIbHOCTH;

CIIOCOOHOCTh K OMOILMOHAIBHOMY BOCIIPHATHIO MaTeMaTHYECKHX OOBEKTOB, 3a/ad, pPELICHUMH,
paccyXIeHHH;

B MemManpeomemnom HanpasieHuu:

MepBOHAYANIBHBIC MIPEICTABICHUS 00 UACIX U O METOAAaX MAaTEeMaTHKH KaK YHUBEPCAIBHOM SI3BIKE HAYKH H
TEXHHUKH, CPEJICTBE MOJICIIMPOBAHUSI SIBJICHUH U ITPOILIECCOB;

yMEHHE BUAECTh MaTEMaTHIECKYIO 3a7ady B KOHTEKCTE MPOOJIEMHONW CUTYallMHd B IPYTUX TUCITUIUINHAX, B
OKpY KarolieH KU3HU;

yMEHHE HAaXOJHUTh B Pa3IMYHBIX HCTOYHHUKAX WH(pOpMAINIO, HEOOXOJUMYIO [UIs PEUICHHS MaTeMaTHIeCKUX
npoOiieM, MPEACTAaBIsITh €€ B TMOHATHOH (QopMme, NPUHUMATH pElIeHHE B YCIOBUSX HEMOJHOW U
n30BITOYHON, TOYHON U BEPOSTHOCTHOH HHDOpMAIHH;

YMCHHE TOHHMATh M HCIOJh30BATH MATEMATHYCCKHE CPEICTBA HATJSIMHOCTH (TpadUKH, TUArpaMMBI,
TaOIHUIIBI, CXEMBI U JIP.) AJIS HIUTIOCTPAIIH, HHTEPIPETANH, apTyMEHTAINH;

YMEHUEC BbIABUTI'aTh TUIIOTE3bI IPU PCHICHNUU y‘{e6HLIX 3aaa4d, IOHUMAaThb H606X0,HI/IMOCTL HUX IIPOBCPKU;

YMEHHE TPUMEHATh HHAYKTUBHBIC M JETyKTHBHBIE CIIOCOOBI PAcCyXACHUH, BUACTh pa3IMYHBIC CTPATETHN
pelieHus 3aaay;

IMOHUMAHUE CYHIHOCTH aJITOPUTMHUYCCKUX HpC,Z[HHC&HI/Iﬁ n yYMCHHE JIEMCTBOBaTh B COOTBETCTBHUH C
MIPEIIOKCHHBIM aJITOPUTMOM;

YMEHHE CaMOCTOSTEILHO CTaBHThH IICIHM, BBIOMpaTh W CO3[aBaTh aATOPUTMBI UIS PEIICHUS YYeOHBIX
MaTeMaTHIeCKUX TpooIeM;

yMEHHE IUIAHHPOBaTh M  OCYIIECTBIIATh  JIE€ATEIbHOCTh, HAMpPABIECHHYIO Ha pelIeHHe 3aJay
HCCIICIOBATEIHCKOTO XapaKTepa;

6 npedMemHOM Hanpaeiexruu.

OBIIaJIcHUE 0a30BBIM TOHSATHHHBIM alNMapaTOM IO OCHOBHBIM pa3/ielaM COJCpKaHUs, MPEACTaBICHUE 00
OCHOBHBIX M3YYaEeMBIX MOHATHIX (YHCIIO, TEOMETpUYEcKas (QUrypa, ypaBHEHHE, (QYHKIIHS, BEPOSITHOCTb)
KaK BaKHEHIIMX MAaTeMaTUYECKUX MOJIENSX, MO3BOJISIONINX OMUCHIBATh U U3y4aTh pealibHble MPOLECCHl U
SIBIICHUST;

yMeHne paboTaTh ¢ MaTEMAaTHIECKUM TEKCTOM (aHATM3UPOBATh, H3BJIEKAaTh HEOOXOAUMYIO HH(POPMAIIHIO),
TPaMOTHO NPHUMEHATh MaTEMATHIECKYI0 TEPMUHOJIOTHIO U CHMBOJHKY, MCIIOJIB30BaTh PA3IMIHBIC S3BIKH
MaTEeMaTHKH;

YMEHHE TIPOBOIUTH KIACCU(UKAINH, JIOTHYECKHEe OOOCHOBAaHWS, JJOKA3aTENbCTBA MAaTEMaTHYECKHX
YTBEPKICHUH;

yMEHHE pacro3HaBaTh BUABI MaTEeMAaTHYECKUX YTBEPKICHUHN (aKCHOMBI, OTNpEesieHUs], TEOPEMBI U Jp.),
TpSIMBIE U OOPATHBIC TCOPEMEI,

pa3BUTHE MpPEACTaBICHUI O YKCJIEe U YHMCIOBBIX CHCTEMax OT HATypajbHBIX 0 JEHCTBUTENBHBIX YHCE,
OBJIaJICHUE HABBIKAMH YCTHBIX, MMCbMEHHBIX, HHCTPYMEHTAIBHBIX BEIUUCICHUI;

OBIIQJICHUC CHMBOJIBHBIM SI3BIKOM aJTeOphl, MpHEMaMH BEITIOJHCHUS TOXKICCTBEHHBIX IPeoOpa3oBaHUt
palMOHANBHBIX BBIPAXKEHUH, pelIeHNs] ypaBHEHUH, CUCTEM YpaBHEHH, HEPABEHCTB U CHUCTEM HEPABEHCTB,
YMEHHE HCIIONB30BATh HMCI0 KOOPIMHAT Ha IUIOCKOCTH U MHTEPIPETAllii ypaBHCHH, HEPaBEHCTB,
CHCTEM, YMEHHE NPHUMEHITh anreOpandecKkue MmpeoOpa3oBaHuUs, ammapaT YpaBHEHUIH W HEPaBEHCTB I
pemeHns 3a1ad U3 pa3IndHbIX Pa3/IeioB Kypca;

OBIIAJICHUE CHCTEMOH (DYHKIIMOHANBHBIX MOHATHH, (PyHKIIMOHAIBEHBIM S3BIKOM M CHMBOJIMKOW, YMEHHE Ha
OCHOBE (YHKIHMOHANBHO-TpaQUUECKUX TPENCTABICHUH ONHMCHIBATG M aHAIM3WPOBAaTH pEalbHBIC
3aBHCHMOCTH;



® OBJIAJCHUC OCHOBHBIMH CIOCOOAaMU TPEICTABICHHUS M aHAJM3a CTAaTUCTHYCCKUX JAaHHBIX; HAJUYUC
MPEICTAaBICHUN O CTATHCTUYECKHX 3aKOHOMEPHOCTSX B PEAIbHOM MHpPE M O Pa3IUYHBIX CIOCO0ax HX
W3yYeHHS, O BEPOSTHOCTHBIX MOJCIIAX;

®  OBIAJCHHE TEOMETPHUYCCKUM SI3BIKOM, YMECHHE MCIIONB30BATh €ro I OMHICAHUS IPEAMETOB OKPYIKAOIIETO
MHpa, pa3BUTHE TPOCTPAHCTBEHHBIX MPEACTABICHUA M W300pa3HTENbHBIX YMCHHH, NpHOOpeTeHUe
HaBBIKOB T€OMETPHUICCKHUX ITOCTPOCHHIA;

® YCBOCHHUC CHUCTEMATHYCCKUX 3HAHWH O IUIOCKUX (UTYypax U MX CBOWCTBAX, a TAK)KE HA HATJISATHOM YPOBHE
— O NPOCTEHUIINX MPOCTPAHCTBEHHBIX TeJlaX, YMEHHE MPUMEHATb CUCTEeMATHMYECKUE 3HAHUS O HUX AJIA
pelIeHHs FEOMETPUUECKHUX U MPAKTUYECKUX 3a]1ay;

® yMEHHUS W3MEPATh UIMHBI OTPE3KOB, BCIUYMHBI YIJIOB, HCIOJB30BaTh (OPMYIBI IS HAXOMXKIACHUS
HEepUMETPOB, MJIOIA/Aei 1 00BEMOB reOMETPUUECKUX QUTYD;

® yMEHHE MNPUMEHITb H3YUYCHHBbIE MOHATHA, PE3YyJbTaTbl, METOAbl AJIs pPELIEeHUs 3a7ady MPaKTUUYEeCKOIro
XapakTepa W 3aJa4 W3 CMEXHBIX TUCIHMIUIMH C HCIIOJIB30BAaHHEM IIPH HEOOXOIMMOCTH CIHPAaBOYHBIX
MaTepHaJIOB, KAIBKYIITOpa, KOMIIBIOTEpA.

Maremartuka. Aiaredpa. 'eomerpus.

Harypaabhble yncia. J[poou. PaunonanbHble YucIa

BrIyCKHUK Hay4UTCS:

L4 IMOHUMATHL OCOOEHHOCTH LleCHTPI‘-IHOﬁ CUCTEMBI CHUCJICHHUA,

L OIICPUPOBATHL NOHATUAMU, CBA3AHHBIMU C ACTUMOCTBIO HATYPAJIbHBIX YHUCCII;

L BbIpaKaTb 4YUCJIa B 3KBHUBAJCHTHBIX (l)OpMaX, BLI6I/Ipa${ Haubolee MOAXOJAIYH0 B 3aBUCUMOCTU OT
KOHKPETHOH CUTyalluy;

L CpaBHUBATH U YIIOPAAOYMBATH pAllMOHAJIBHBIC YHCJIA;

L4 BBITIOJIHATH BBIYUCICHUA C palUOHAJIBHBIMU YHCJIaMH, COY€TasA YCTHBIC W TIHMCbMCHHBIC HpI/IéMBI
BBIYUCIICHUH, IPUMEHEHUE KAJIBKYIISATOPA;

L4 HCIOJIB30BaTh NOHATHA W YMCHHUA, CBA3AHHBIC C IMPONMOPHHOHAIBHOCTBIO BCJIMYHH, ITPOLCHTAMHU, B
X0Oa€ pCIICHUA MATEMATHYCCKUX 3aJlad W 3aJad U3 CMCKHBIX IPECIAMCETOB, BBINIOJHATH HECIOXHBIC
MpaKTUYECKHE PacuEThl.

Buinycknux nonyuum 603moxicHocms:

®  I03HAKOMUMbC € NO3UYUOHHBIMU — CUCMEMAMU  CYUCTEHUSl C  OCHOBAHUSAMU,
omauynvimu om 10;

® yenyboums U pazeums NPeOCMABNeHUss O HAMYPATIbHbIX YUCIAX U CBOUCMBAX
oenumocmii;

®  HAYYUMDBCS UCNOTL308ANMb NPUEMBL, PAYUOHATUSUPYIOWUE BbIYUUCTICHUsL, NPUOOpecmu
NPUBLIYKY KOHMPOAUPOBAMb  BbIYUCTECHUs, blOUPAs NOOXOOAwUll OISl CUMyayuu
cnocoo.

JlelicTBUTEILHBIE YN CJIA

BrIyCKHUK Hay4UTCS:

®  UCNOJb30BaTh HauaJbHbIE IPEICTABICHUS O MHOXKECTBE JEHCTBUTEILHBIX YHCET;

L OIICPUPOBATHL NOHATUCM KBAAPATHOI'O KOPHS, IPUMEHATL €0 B BBIYUCIICHUAX.

Buinycknux nonyuum 603mModicHocmy:

®  pazeumv NpPeOCmasieHue O 4Yucie U YUCTIOBbIX CUCMEMAX OM HAMYPAIbHBIX 00
OelicmeumenbHblX YUcei; 0 POl 8bIYUCIEHUN 8 NPAKMUKE,

®  pazeumv u yenyoumv 3HAHUA O OeCAMUYHOU 3aNUCU OelicmEUMENbHbIX YUCel
(nepuoouueckue u Henepuoouuecxue opoou).

HN3mepenus, npudanKeHus, OLEHKU
BbInmyckHUK Hay4IHTCS:
®  HCIIONB30BATh B XOJE PEHICHHS 3a/1ad JIEMEHTapHbIC TPEICTABICHHS, CBA3aHHbBIEC C MPUOIKEHHBIMU
3HAUYEHHUSAMH BEJINYMH.

Buinyckuux nonyuum 603modrcHocmy.:

®  NOHAMb, YMO YUCTIO8ble OaHHble, KOMOpble UCNONb3VIOMCA Ol XAPAKMEepUCmuKu
00beKmMo8 OKpYIHCalowe20 Mupa, AGIAIOMC NPEeUMYWeCm8eHHO NPUOTUNCEHHBIMU,
YUMo NO 3anucu NPUOTUINCEHHBIX 3HAYEHUU, COOEPHCAUWUXCA 8 UHPOPMAYUOHHBIX
UCTNOYHUKAX, MONCHO CYOUMb O NOZPEUHOCMU NPUOTIUINCEHUSL



NOHANb, YMO NOocpeulHocCnmbsb pesyibmama BbIYUCTCHUL O0INCHA DbIMb cousmepuma ¢
nozpewHocmyvio UCXOOHBIX OAHHBIX.

Auredpanyeckue BbIpasKeHHs
BrIyCKHUK Hay4UTCS:

OTEPHPOBATh TMOHATHAMHU «TOXKIECTBO», «TOXKICCTBCHHOE IPeoOpa3oBaHUE», pellaTh 3aJadd,
cozepkaiue OyKBeHHBIE TaHHBIE; paboTaTh ¢ HOpMyIaMH;

BBINIOJIHATh NPE0Opa30BaHUsl BBIPAKEHUH, COJNEpXKAIIUX CTENEeHH C IEeNbIMH MOKa3aTeJsIMA U
KBaJIpaTHbIE KOPHHU;

BBINIOJIHATh TOX/IECTBEHHbIE NPe0Opa30BaHUsl PAlMOHANBHBIX BBIPQKEHHH Ha OCHOBE IPaBUII
JIeWCTBUI HaZl MHOTOWICHAMH U alreOpanvdecKuMu IpoOsMHu;

BBITOJTHATH PA3I0KEHUE MHOTOWICHOB HA MHOYKUTEITH.

BblnyCKHuK noJiyuum 603MOIHCHOCHIb HAYHYUMbCA.!

®  BBLINOIHAMb MHO20UWA208blE NPEeoOPA308aAHUS PAYUOHATILHBIX GbIPANCEHUL, NPUMEHSS
WUpOoKUll HAbop cnocobos8 u NPUEMO8;
®  NpuUMeHAMb MOANCOECMBEHHblEe NPeodPA308aHUsl O peulenus 3a0a4 U3 pa3iuiHblX
pazoenos Kypca (hanpumep, OJisl HAX0HCOeHUs HAUOOIbULE20/HAUMEHbIUUE20 3HAYEHUs
8bIPANHCEHUSL ).
YpaBHeHus

BbInyckHUK HAay9IHTCS:

peliaTh OCHOBHBIE BU/Ibl PAllMOHAJIBHBIX YPABHEHUH C OJIHON IEPEMEHHOU, CUCTEMBI ABYX ypaBHEHUMN
C IByMsI TIepEMEHHBIMU;

[IOHUMATh ypaBHCHHWE KaK BaXKHEHITYyI0 MaTeMaTHYECKyI0 MOJAETh Ui ONMHCAHWS M W3YYCHHS
Pa3sHOOOPAa3HBIX peaNbHBIX CUTYallli, pemaTh TEKCTOBBIC 3aa4l adreOpandecKuM METOI0M;
MIPUMEHSTH TpaduUIecKue MPeACTaBICHUs I WCCIEAOBAaHMS ypaBHEHUH, MCCICIOBAHNS U PEIICHUS
CHUCTEM YpaBHEHUH ¢ IBYMsI IEpEMEHHBIMU.

BblnyCKHuK nojiyuyum 603MOIHNCHOCMb.!

®  0gr1a0emMb CHEYUATbHLIMU NPUEMAMU peUleHUs YPAGHEeHUU U CUcmem YpasHeHUl;
VBEPEHHO NPUMEHAMb annapam YpagHeHull Ol peuleHusi pazHooOpa3HbIX 3a0ay U3
MAMEMAMUKU, CMENCHbIX NPEOMEMOs, NPAKMUKU,
® npumenamv cpaguueckue NpeocmasieHuss Oas UCCLeO008AHUS VPAGHEHUL, CUCTeM
VpasHeHrull, cooepicaujux OyKkeeHHvle KOIPDuUYUeHmbi.
HepaBencrBa

BbInyckHUK Hay4IHTCS:

MMOHUMATh W TIPAMEHATh TEPMHHOJIOTHIO W CHUMBOJIMKY, CBSI3aHHBIC C OTHOIICHHEM HEPaBEHCTBA,
CBOMCTBA YHCIIOBBIX HEPABEHCTB;

pemiaTh JMHEWHBIE HEPaBEHCTBA C OJHOW IEPEeMEHHOH M WX CHCTEMBI; pemaTh KBaJpaTHBIC
HEPaBEHCTBA C OMOPOH Ha TrpadUuecKue MpeICTaBICHIS;

MIPUMEHSTH anmapaT HepaBEeHCTB U PEUICHUS 3a1a4 U3 Pa3InIHBIX Pa3IesioB Kypca.

BblnyCKHuK noJiyyum 603MOIHICHOCHIb HAYHUUMbCA.!

PA3HOO0OPA3HBIM NPUEMAM  OOKA3AMENbCMEA HEPABEHCMS, YBEPEHHO NPUMEHAMb
annapam HepaseHcme Oisi peuleHus pPa3HOO0OPA3HbIX MAMeMamuieckux 3a0ay u
3a0a4 U3 CMENCHbIX NPEOMemos, NPAKMUKIU,

npumensimy epaguyeckue npedcmasienus OJisl UCCIe008aHUS HEPABEHCME, CUCMEM
HepaseHcma, cooeparcaujux OyKeeHHble Kodppuyuenmol.

OcHoBHbIe NOHATHA. UncT0BBIe PyHKIMHT
BrIyCKHUK Hay4UTCS:

MOHUMAaTh W WCHOJb30BaTh (YHKIHMOHAIBHBIC TOHATAS M SA3bIK (TCPMUHBI, CUMBOJIHYCCKHE
0003HAYCHHSA);

CTPOWTH TpauKK 3IEMEHTAPHBIX (DYHKIIHIA; UCCACIOBATh CBOMCTBA YHCIIOBBIX (DYHKIMI Ha OCHOBE
H3YYCHUS MMOBEACHUS UX rPa)uKOB;

MMOHUMATh (PYHKIUIO KaK BKHEHUIITYI0 MATEMaTHUYCCKYIO MOJIEIb /ISl OMTUCAHUS [TPOIICCCOB M SIBIICHUIMA
OKPY)KAIOIIIETO MHpa, IPUMCHATh (YHKIMOHAIBHBIN SI3BIK [UIS ONHUCAHWS W HCCICIOBAHHS
3aBHCUMOCTEH MEXY QU3NICCKAMU BETUUNHAMH.

BblnyCKHuK noJiyuyum 603MONICHOCHb HAYHYUUMbCA!

npoBOOUMb UCCIEO08AHUSA, CEA3AHHbIE C U3VUEHUeM C8OUCME QYHKYUU, 8 MOM Yucie
C UCNONb308AHUEM KOMNblOmMepa; HA OCHO8e 2PAUKO8 U3VUEHHBIX QYHKYUL



cmpoumu OoJiee ClodiCHble cpaduKu (KYCOUHO-3A0AHHbIE, C «BbIKOIOMbIMUY MOUKAMU
um. n);

®  UCnonb3068amMb YYHKYUOHAIbHBIE NPEOCABICHUS U CBOUCMEA (PYHKYUUL OJIs peuleHUs.
Mamemamuyeckux 3a0ay U3 pasiudHblx pazoenos Kypcd.

YuciaoBbie MOCIeT0BATEILHOCTH

BrIyCKHUK Hay4UTCS:

o IIOHUMATh U UCIIOJIB30BAaTh A3BIK HOCHGHOB&TGJ’ILHOCTeﬁ (TepMI/IHLI, CUMBOJIMYECKHUEC 0603Ha‘I€HI/Iﬂ);

®  TPHUMEHATH (OPMYJIBI, CBS3aHHBIE C apUPMETUIECKOH M T€OMETPHUYECKOH MPOTPECCHe, W aImapar,

c(hOpPMHUPOBAHHBIA TIPH H3YYECHUH APYTHUX Ppa3lesioB Kypca, K DEIICHHIO 3a1ad, B TOM YHCIE C
KOHTEKCTOM W3 PEaTbHOM KU3HHU.

Buinycknux nonyuum 603mMo4cHOCMb HAYYUMBCA:

®  pewamsb KOMOUHUPOBAHHbIE 3A0AYU C NPUMEHEHUeM QOPMYN N-20 YleHa U CYMMbl
NnepeuIX N UIeHO08 ApUPMemudeckol U 2eoMempuieckol npozpeccuu, NPUMeHsIsi npu
9MOM annapam ypasHeHuli U HepaseHCcme;

®  NOHUMAMb APUDMEMUYECKVIO U 2eOMEeMPUUECKYI0 NPOSPeccuro Kak @OyHKyuu

HAMYpaibHO20 apeyMeHma, Ces3bl6amsb aApuhMemusecKyro npoepeccuro ¢ TUHEUHbIM
DPOCMOM, 2e0MEeMPUUECKYI0 — C IKCNOHEHYUAIbHBIM POCTIOM.
OnucarejabHasi CTATHCTHKA

BBIHyCKHI/IK HAYy4YUTCA HUCIIOJIb30BATH HpOCTCﬁH.IPIC CIIOCOOBI MPEACTABIICHNUA W aHaJln3a CTAaTUCTHYCCKUX
JaHHBIX.

Buinyckuux nonyuum 603moicHocms npuobpecmu nepeoHaA4aibHbIl ONbIM OPeaHU3AYUU
cOopa OaHHLIX NPU NPOBEOEHUU ONPOCA 0OWECMBEHHO20 MHEHUS, OCYUeCMEIsImb UX AHAIU3,
npeocmasisims pe3yibmamsl ONpocd 8 guoe mad.auysl, OUACPAMMbI.

Cuayyaiinbie cOOBITHSI M BEPOSITHOCTD

BrITyCKHUK HAYYUTCSI HAXOAUTH OTHOCUTEIBHYIO YaCTOTY M BEPOSTHOCTh CIIYIaHOTO COOBITHSI.

Buinycknux  noayuum  803MOJCHOCMb  NpUOOpecmu ONblm  NPOBEOeHUs  CLYYAUHBIX
9KCNEPUMEHMO8, 8 MOM YUCTE C NOMOUWDBIO KOMULIOMEPHO20 MOOEIUPOBAHUS, UHMEPNpemayuu
Ux pe3ynomamos.

Kom0nnaropuka

BLIHYCKHI/IK HAy4YUTCAd PpeIIaThb KOM6I/IHaT0pHLIC 3aa4yud Ha HaXO0XICHHUE YHucClia 06”I)CKTOB 50041
KOMOMHAIIHIA.

Buinycknux noayuum 603MONMCHOCMb HAYYUMbCA HEKOMOPbIM CHEYUANbHbIM NPUEMAM
peutenuss KOMOUHAMOPHBIX 3a0at.

Harasinnas reomerpust

BBIHyCKHI/IK HaYy4YUTCA:

®  paCcro3HaBaTh Ha YEPTEXKAX, PHUCYHKAX, MOJEIAX U B OKPYXKAIOINIEM MHpPE IUIOCKHE H
IIPOCTPAHCTBECHHBIC T€COMETPUUCCKUE CI)I/IprBI;

®  pacrmo3HaBaTh pPa3BEPTKU Kyba, TPSIMOYTOJHEHOTO TapajuleeNuIeia, NPABUIBLHOW MHPAMHUIBI,
HUJIMHAPA U KOHYCAa;

o CTPOUTH paSBépTKI/I Ky6a U MpAMOYTOJIBHOTO MapasuIeJICIUIICaAa;

®  ompeneniTh IO JIMHEHHBIM pa3MepaM pa3BEPTKM (UIYphl JIMHEHHBIE pa3Mepbl camoil (urypsl u
HA000POT;

o BBIYUCIISATH 06”béM MMpAMOYTOJIBHOI'O MapaJiyiejicnunena.

Buinycknux noayuum 6o3modrcHocms:

®  HAYUUMbBCA  BBIYUCTAMb 00bEMbBL NPOCMPAHCMBEHHLIX 2eOMEempPUdecKux gueyp,

COCMABIIEHHBIX U3 NPSAMOY20TbHBIX NAPALIENeNUNed08;

®  yenyoums U pazéumev NpeoCmAasieHusi O NPOCMPAHCMBEHHLIX 2e0MEeMPULeCKUX

dueypax;

®  HAYYUMBCA NPUMEHSMb NOHAMUe PA3EéPMKU Ol BbINOJIHEHUS NPAKMUYECKUX

pacuémos.

I'eomeTpuueckue purypnbi
BrimyckHuk Hay4duTCs:
L4 TIOJIB30BATHCA A3BIKOM TI'€COMETPHUU JISA OIMMCAHUA NMPEAMETOB OKPYKAKOMIECTO0 MHUpa U UX B3aMMHOI'O
PacIoIOKCHUA,
®  pacrno3HaBaTh M M300paXkaTh Ha YEPTEKaxX M PUCYHKAX reOMETpUIecKre (GUTyphl M NX KOHPHUTYpaLUH;



HAXOJUTh 3HAYCHUS JUTHH JIMHCWHBIX AJIEMCHTOB (PUT'Yp M WX OTHOIICHHS, TPATYCHYIO MEpy YIIIOB OT
0° mo 180°, mpuMeHssT ONpeneeHHsI, CBOWMCTBA M TPU3HAKU (UTYp M UX DJIEMEHTOB, OTHOIICHHS
¢duryp (paBeHCTBO, TO100HME, CHMMETPHUH, TIOBOPOT, MAPAJIICIBbHEIN ITEPEHOC);

OTIEPHPOBATEH C HAYAJIHHBIMH ITOHITHSIMH TPUTOHOMETPHH M BBHIITOTHSATH 3JIEMEHTapHBIE OTEepanry Hajl
(YHKITUSAMU YTIIOB;

pemaTh 3aJadd Ha JI0Ka3aTelIbCTBO, ONMHPAsCh Ha W3yUeHHBIC CBOHCTBA (PUTYp M OTHOIIECHHH MEXIy
HUMH U TIPUMCHSIS U3YYCHHBIC METOJIBI JOKA3aTCIILCTR;

peliaTh HECJIOXKHBIC 3aJjadyd Ha IIOCTPOCHHE, TPUMCHSS OCHOBHBIC alTOPUTMBI TOCTPOCHHUS C
MTOMOIIBIO IIUPKYJIS ¥ TMHCHKH;

pelaTh MPOCTEHIINE TUIAHUMETPHYCCKUE 33]1a4d B IPOCTPAHCTBE.

BblnyCKHuK nojiyuyum 603MOHNCHOCMb.!

081a0emb Memooamu peulenus 3a0a4 Ha 8bIYUCTIeHUs U OOKA3AMENbCMEA: Memooom
om NPOMuUBHO20, MEeMOOOM NOO0OUs, MemodoM nepebopa BaApUAHMO8 U MemoooM
2E0MeMpPU4eCcKUux Mecm mo4ex,

npuobpecmu  onvim NPUMEHEHUs aneedpauyecKkoco U  MmMpueOHOMempuiecKo2o
annapama u uoeti 08UNCEHUS NPU PEUEHUU 2eOMEeMPULECKUX 3a0al;

061a0emv MpaoUyUOHHOU CXEMOU peulenuss 3a0ay HA NOCMpoeHue ¢ HOMOWbIO
YUPKYJISL U TUHEUKU. AHATU3, NOCMPOeHUe, OOKA3AMENbCME0 U UCCIe008aHUE;
HAYYUmovCcsi peuams 3a0ayu HA HOCMPOeHUe MemoooM 2eoMempuyeckoz0 mecma
moueK u Memooom noooous;

npuobpecmu Onvlm UCCIed08aHUsL CEOUCME NIAHUMEMPUYECKUX Gueyp ¢ NOMOWbIO
KOMHIbIOMEPHBIX NPOSPAMM;

npuobpecmu  onvim  GbINOJIHEHUs. NPOeKmos no memam «I eomempuueckue
npeobpazosanus na niockocmu», «Ilocmpoenue ompeskos no gopmyne».

I/I3Mepe}me reOMETPUICCKUX BECJIHYNH
BbInyckHUK Hay9IHTCS:

HCTIONB30BaTh CBOWCTBA M3MEPEHUS IJINH, IUIOMIAeH M yIJIOB MpPH pEIleHHH 3a1a4 Ha HaXOXICHHE
JUTMHBI OTpe3Ka, JUIMHBI OKPY>KHOCTH, JUTHHBI TyTH OKPYKHOCTH, TPAyCHOW MEPHI yTJa;

BBIYUCIIATE IUIOMIATN TPEYTOJIBHUKOB, MPSAMOYTONBHUKOB, MapajlieIorpaMMOB, TPAIeI i, KpyroB H
CEKTOPOB;

BBIUUCIIATE JUTHHY OKPY)KHOCTH, [UIMHY AYTH OKPY>KHOCTH;

BBIUUCIIATE JIHHBI TUHEWHBIX 3JIEMEHTOB (DUTYp W MX YTIIbI, HCTIONB3YS (POPMYIIBI AIHMHEI OKPYKHOCTH
U JUTMHBI TyTH OKPYKHOCTHU, POPMYIIBI IUIOINAACH GUryp;

pelaTh 3a7add Ha JOKA3aTeNbCTBO C HMCIOJB30BaHUEM (HOPMYI IIUHBI OKPY)KHOCTH U JUIMHBI TyTH
OKpYXHOCTH, (popMyn mmomaneit Guryp;

peuarh npakTU4ecKue 3aauu, CBI3aHHbIE C HAX0XKICHUEM F€OMETPHUECKUX BEIMYUH (UCIIONb3YS MIPU
HEOOXOANMOCTH CIIPABOYHHMKH M TEXHUYECKUE CPEICTBA).

Bbll’lyCKHI/lK noJiyuyum 603MOINHCHOCNb HAYYUMbCA:

BLIYUCTAMb NAOWAOU Pu2Yyp, COCMABIEHHbIX U3 08YX UIU OOJlee NPAMOY20lbHUKOS,
napanneniozcpammos, mpeyeoibHUKos, Kpyaa u cekmopa,

8LIYUCTAMb NAOUWAOU MHO20V20NbHUKOS, UCNONIb3YS OMHOUIeHUs. PABHOBENUKOCMU U
PABHOCOCMABNIEHHOCIU;

NPUMEHAMb aneeopauyeckull U mpueoHOMempudeckull. annapam u uoeu OBUNCEHUS
npu pewienuy 3a0a4 Ha 8bl4UCIeHUue NIowaoeti MHO20Y20lbHUKOB.

Koopannarsi
BrinmyckHuk Hay4duTCs:

BBIUUCIIATH [UTHHY OTpe3Ka M0 KOOPAWHATAM €T0 KOHIIOB; BBIYHCIIATh KOOPAWHATHI CEPEeIUHBI OTPE3Ka;
HCTIOJIB30BaTh KOOPIMHATHBIN METOJ ISl H3YYEHUS CBOMCTB MPSIMBIX M OKPY)KHOCTEH.

BblnyCKHuK nojiyyum 603MOIHNCHOCMb.!

BekTops!

ognadems  KOOPOUHAMHBLIM —~ MemMOoOOM  peuleHusi 3a0ad HAa  GbIYUCTEeHUs U
00Ka3amebCcmed;

npuobpecmu  onvim  UCNOAb30BAHUS KOMNBLIOMEPHLIX NpPocpamMM  Osl  AHAIU3A
YACMHBIX CIY4aes8 83AUMHO20 PACHOLONCEHUSL OKDYICHOCMEL U NPAMBIX,

npuobpecmu onvlm 6bINOJHEHUsL NPOeKmMo6 Ha memy «llpumenenue Koopounammno2o
Memooa npu pewenuu 3a0a4 Ha 8bIYUCTEeHUS. U OOKA3AMENbCMEa».

BbInyckHUK Hay4IHTCS:



ONEepUPOBATh C BEKTOPAMU: HaXOJUTh CYMMY M Pa3HOCTb IBYX BEKTOPOB, 33JIaHHBIX T€OMETPUUYECKH,
HaXOJUTh BEKTOP, PaBHBII MPOU3BEACHHIO 3aJAHHOTO BEKTOPA Ha YHCJIO;

HaXOJHUTh JUIsI BEKTOPOB, 3aJJaHHBIX KOOPJAWHATAMH: JUIMHY BEKTOPa, KOOPIUHATHI CYMMBI U Pa3HOCTH
IBYyX ® 0ojiee BEKTOPOB, KOOPIWHATHI TPOW3BENEHUS BEKTOpa Ha YHCIO, TPHUMEHSAS MpH
HEO0OXOIMMOCTH COUYETATENILHBIH, TEPEeMECTUTEIBHBIN U PaCTIPEICTUTEIHLHBINA 3aKOHBI;

BBIYHCIIATh CKAISPHOE MPOW3BEICHNE BEKTOPOB, HAXOIUThH YIOJl MEXKIY BEKTOpPAMH, yCTaHABIUBATh
MEPIICHAUKYISPHOCTD MPSIMBIX.

BblnyCKHuK nojiyuyum 603MOHNCHOCMb:

osraoemns BEKMOPHbIM Memooom O PpeULeHuA 3a0ay HA  BbIYUCICHUS U
OOKaaamerbcmea;

npu06pecmu onvint 6bINOJIHEHUSL NPOEeKmo8 HA memy «NpumeHeHue e6eKnopHozco
Memooa npu peuteHuu 30044 HA BLINUCTCHUS U OOKA3AMETbCMEA».
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2. Coaeprxanue yueOHOIo nmpeamera.

MartemaTtuka 5 kjaacc (170 yacos,5 yacoB B HemeJI10)

Apudpmernka (94 yaca)

Harypanehble uucina. Harypanbawii  psg. JlecsiTuuHass  cucremMa  CUUCIICHUS.
Apudmernueckue IeHCTBHS ¢ HATypalbHbIMU YrciaamMu. CBoicTBa apuMETHUECKUX JIeHCTBUI.

Pa3noxeHne HaTypaabHOTO YKCIIa Ha IPOCTHIE MHOXKUTEINH. JlelIeHne ¢ OCTaTKOM.

JIpobu. O6bIkHOBEHHAs1 1po0b. OCHOBHOE CBOMCTBO ApoOH. CpaBHEHHE OOBIKHOBEHHBIX
npoOeii. ApudmeTndyeckue ACUCTBUS C OOBIKHOBEHHBIMH JpoOsvu. HaxokmeHue dactu ot
LIEJIOTO

Crenensb ¢ HATYpaJIbHBIM ITOKA3aTEIEM.

YHucnoBble BBIPAXKEHUS], 3HAUCHUE YUCIOBOTO BbhIpaxkeHUs. 11opsiaok NeHCTBUI B UHCIIOBBIX
BBIpQXEHUX, UCIIOJIb30BaHUE CKOOOK. Perienre TeKCTOBBIX 3a/1a4 apu(METHIECKUM CIIOCOO0OM.

Jenurenu u kpatHble. CBOMCTBA U IPU3HAKK JeIUMOCTH. [IpocThie 1 cocTaBHBIE UnCIa.

Koopaunarnas npsimasi, 1300pakeHrue YMCeNI TOYKaMU KOOPJAMHATHON TIPSMOiA.

WsmepeHus, npubIKeHus, OLEHKH. ENMHMIBI M3MepeHus IJIMHBI, IUIOMAAH, 00bEMa,
Macchl, BpeMeHH, ckopocTu. [IpubmkénHoe 3HadeHue BenuuuHbl. OKpyTriieHHe HaTypallbHbIX
yucen. [Ipukuaka u oLieHKa pe3yJIbTaTOB BBIYUCICHUN.

DyeMeHTHI ajreopsl (19 yacon)

Hcnonp3oBanue OykB At 0003HAUEHUS YHMCEN, JJIs 3allUCH CBOWCTB apH(PMeTHUECKUX
nercTBuil. bykBeHHBIC BhIpakeHUs. YucaoBoe 3HadeHne OyKBEHHOTO BhIpakeHUs. JlomycTumMBbIe
3Ha4YeHUs OYKB B BBIPQ)KCHUH.

VpaBHeHHe, KOpeHb  ypaBHeHMs.  HaxogeHue  HEU3BECTHBIX  KOMIIOHEHTOB
apupmeTnueckux aeiictuil. [IpuMeps! pemeHus TeKCTOBBIX 331a4 C TOMOIIbIO YPaBHEHHH.

OnucareabHas cratucTuka. Komounaropuka (10 yacon)

[IpencraBnenne JaHHBIX B BUJIE TaOJIUII, TUArPAMM.

Pemenne koMOMHATOPHBIX 33724 MEpeOOPOM BapUAHTOB.

Harnsanas reomerpus (39 yacos)

Harnsgnele npencraBieHus o ¢urypax Ha IUIOCKOCTH: MpsiMasi, OTPE3OK, Jyd, Yrod,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, Kpyr. UeThlpeXyrojabHUK, MPSAMOYTOJIbHUK, KBajapart.
TpeyronbHuK, BuUABI TpeyroibHUKOB. [IpaBuibHBIE MHOrOyrojabHuKu. HM3o00paxkeHnue
reoMeTpuueckux (uryp. BzaumHoe pacrnonoxeHue IByX MPSIMBIX, IBYX OKPY>KHOCTEH, IpSIMOii
U OKPYKHOCTH.

Jnuna otpeska, nomaHou. Ilepumerp MHOroyronbHuka. EQUHHIBI U3MEpEHHUs JIMHBIL
W3mepenne IIuHbl 0Tpe3Ka, IOCTPOCHHUE OTPE3Ka 3aJaHHOM JTUHBI.

Bunst yrnos. I'pagycHass mepa yria. M3mepeHue M IIOCTPOCHHME YIVIOB € IIOMOILBIO
TpaHcnopTupa. buccekrpuca yria.

[onsarue miomany GUrypsl; eAMHALBI U3MEpEHUs TIommaay. Ilnomanb npsMOyroibHUKa,
kBazapara. [Ipubnmxénnoe m3Mepenue 1omaan Guryp Ha kierdatoil Oymare. PaBHoBenmkue
burypsi.

Harnsignele mnpeacraBieHuss O MPOCTPAHCTBEHHBIX (urypax: KyO, Mapaienenumne],
npus3Ma, mupamuia, map, chepa, KoHyc, nuiauHap. M3o0paxkeHne mpocTpaHCTBEHHBIX (GUTYD.
[Ipumepsl cedyenuit. MHororpanHuku. [IpaBuibHble MHOTOrpaHHUKHU. [IpuMepbl pa3BEPTOK
MHOTOTPaHHUKOB, LINJIMH/IpA U KOHYCA.

[Tonsitue 06béMa; enuHUIIBI 00bEMA. OOBEM IPSIMOYTOJILHOTO MapajuieNenuIea, Kyoa.

O6o0mawiee nopropenue (8 yacon)

MartemaTuka 6 kjaacc (170 gacoB, 5 yacoB B HeJeJI10)
Apudpmernka (89 yacon)
Harypanehble  uucina. Harypaneaeii  psg. JlecsiTuuHass  cucremMa  CUUCIICHUS.
Apudmernueckue IeHCTBHS ¢ HATypalbHbIMU YrciaamMu. CBoicTBa apu(METHUECKUX IeHCTBUI.
Pa3noxeHne HaTypaabHOTO YKCIIa Ha IPOCTHIE MHOXKHTEINH. JlelIeHne ¢ OCTaTKOM.
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[pobu. Jlecaruunas npo6s. CpaBHEHHE AECSITHYHBIX ApoOei. ApudMeTnueckne 1eHCTBUS
C IecITUYHBIMH Ipobsmu. [IpencraBnenue AecATHYHON OpoOU B BHIE OOBIKHOBEHHOM Apo0u u
OOBIKHOBEHHOI B BUJE JIECITUYHOM.

[IpolLieHThI; HaxXOXAEHHWE MPOLEHTa OT BEIMYMHBI U BEJIWYMHBI [0 €€ IIPOLEHTY.
OTHo1IEHNE; BBIPAKEHUE OTHOLICHHS B IPOLIEHTAX.

Pemienue TeKCTOBBIX 3a/1a4 apu(METHUECKUM CITIOCOOOM.

PanyonaneHble uyncna. llomoxutenbHble W OTPULIATENBHBIE YHWCIA, MOJYJb YHCHA.
MHOK€ECTBO LEBIX YHUCEIL.

MHO0K€eCTBO pallMOHAIBHBIX YHMCEI; pAlMOHAIBHOE YUCIIO KAK OTHOILIEHWE m/n, rae m —
[eloe 4Yucio, n — HarypaigbHoe. CpaBHEHHE pALMOHANBHBIX 4Hced. ApupMmeTHuecKue
JecTBUS C pallMOHATbHBIMH yrciamu. CBoiCTBa apu(MeTHUECKUX JeHCTBUI.

Koopaunarnas npsimasi; n300pakeHHe Yices TOUKaMH KOOPIUHATHOM MPSIMOM.

WsmepeHus, npubIKeHus, OLEHKU. ENMHMIBI M3MepeHus: JIMHBI, IUIOMAAH, 00bEMa,
Macchl, BpeMeHH, ckopocTu. [IpubmmkénHoe 3HadeHue BenuuuHbl. OKpyTriieHHe HaTypallbHbIX
qrcel U AeCATUUHBIX ApoOeil. [Ipukuaka v olleHKa pe3ysIbTaTOB BEIYUCICHHI.

DuemMeHTHI ajreopsl (30 yacon)

Hcnonp3oBanue OykB At 0003HAUEHUS YHMCEN, JIJIs 3allUCH CBOWCTB apH(PMeTHUECKUX
nercTBuil. bykBeHHBIC BhIpakeHUs. YncaoBoe 3HadeHNne OyKBEHHOTO BhIpaKeHUs. JlomycTuMBbIe
3Ha4YeHUs OYKB B BBIPQ)KCHUU.

VpaBHEeHHE;  KOpeHb  ypaBHeHUs.  HaxokneHue  HEU3BECTHBIX  KOMIIOHEHTOB
apupmeTnueckux aeictuil. [IpuMeps! pemeHus TeKCTOBBIX 331a4 C TOMOIIbIO YPaBHEHHH.

JlexapToBbl KOOpAMHATBI Ha IUIOCKOCTH. IlocTpoeHme TOYKM 1O KOOpAMHATaM,
oIpezesieHne KOOPAUHAT TOUKH Ha TUIOCKOCTH.

OnucarenpHas cratuctuka. KomOmHaToprka

[IpencraBnenue JaHHBIX B BUJIE TaOJIUII, TUArPAMM.

Pemenne koOMOMHATOPHBIX 3a7a4 MepeOOpOM BapUAHTOB.

Harnsanas reomerpus (33 yaca)

Harnsgnele npencraBieHus o ¢urypax Ha IUIOCKOCTH: MpsiMasi, OTPE3OK, JydY, Yrod,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, Kpyr. UeThlpeXxyrojabHUK, MPSMOYTOJbHUK, KBaaparT.
TpeyronbHuk, BuUABl  TpeyroibHUKOB. [IpaBunbHBIE MHOrOyrojabHuKu. HM3o00paxkenue
reoMeTpuueckux (uryp. BzaumHoe pacrnonoxeHue IBYX MPSIMBIX, IBYX OKPYKHOCTEH, IpSIMOii
U OKPYKHOCTH.

Jnuna otpeska, nomaHou. Ilepumerp MHOroyronbHuka. EQUHHIBI U3MEpEHHUs JIMHBIL
W3mepenne IuHbl OTpe3Ka, IOCTPOCHHUE OTPE3Ka 3aJaHHOM JTUHBI.

Bunst yrnos. I'pagycHass mepa yria. M3mepeHue M IIOCTPOCHHME YIVIOB € IIOMOILBIO
TpaHcnopTupa. buccekrpuca yria.

[Nonsarue miomany GUrypsl; eAMHALBI U3MEpeHUs TIommaay. Inomanb npsMOyroisHUKa,
kBaapara. [Ipubmmxénnoe m3Mepenue 1uomaan Guryp Ha kierdatoil Oymare. PaBHoBenmkue
burypsi.

Harnsignele mnpeacraBieHuss O MPOCTPAHCTBEHHBIX (urypax: KyO, mapaienenumne],
npus3Ma, mupamuia, map, chepa, KoHyc, nuiauHap. M3o0paxkeHne mpocTpaHCTBEHHBIX (GUTYD.
[Ipumepsl cedyenuit. MHororpanHuku. [IpaBuibHble MHOTOrpaHHUKHU. [IpuMepbl pa3BEPTOK
MHOTOTPaHHUKOB, LIWJIMHIpA U KOHYCA.

[Tonsitue 06béMa; enuHUIIBI 00bEMA. OOBEM IPSIMOYTOJILHOTO MapajuieNenuIea, Kyoa.

[lonatue o paBenctBe ¢uryp. LleHTpanbHasi, oceBas U 3epKajbHAasg CHUMMETPHUHU.
N300pakeHrne CUMMETPUYHBIX QUTYP.

MuoxecTBa. KomOnnaropuka (8 yacon)

MHOXK€eCTBO, HJIEMEHT MHOXKECTBA. 3a/laHHE€ MHOXECTBA MEPEUNCICHUEM HIIEMEHTOB,
XapaKTEPUCTHUECKUM CBOMCTBOM. CTaHIapTHbIe 0003HAUYEHUS YUCIOBBIX MHOXkecCTB. [lycroe
MHO>KeCTBO U ero obo3Havyenue. [TonmMHoxkecTBo. OOBEAMHEHNE U TIEPECEUEHUE MHOKECTB.

Nnmroctpanus OTHOIIEHUI MEXy MHO’KECTBAMHU € IIOMOIIBIO IMarpaMM Oiinepa-BeHHa.

[Ipumep 1 KOHTpIIpUMED.

O6oomawmee nopropenne (10 yacon)
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Auredpa 7 kaace (102 yaca, 3 yaca B He/1eJ110)

MartemMaTHuecKHi s3bIK. MaTemMaTnueckast MoaeJab (13 yacoB)

UYucnoBele u anreOpamdeckue BbpakeHus. I[lepemennas. JlomycTumoe 3HadYeHHE
nepemenHol. Hemomycrumoe — 3HaueHune  nepeMmeHHoOW.  IlepBele  mpencraBieHus O
MaTeMaTUYeCKOM S3bIKE M O MareMaTH4yeckol wmopenu. JIMHelHble ypaBHEHUS C OJHOMU
[IEPEMEHHOM.

JIvHeiHbIe ypaBHEHHUSI KaK MAaTEMAaTHYECKUE MOJIECIU pealibHbIX cuTyanuid. KoopauHnatHas
npsiMasi, BUJIbI IPOMEKYTKOB Ha HEH.

Jluneiinas pynkuus (12yacoB)

KoopnuHnatHasi MmIOCKOCTh. AJITOPUTM  OTBICKAHUA KOOPAMHAT TOYKH. AJTOPUTM
IOCTPOEHHUS TOUKU M (a; b) B IpSIMOYTOJIbHOM CUCTEME KOOpAUHAT.

Jlunelinoe ypaBHEHHE C IBYMs NepeMeHHbIMH. Pemienue ypaBHeHus ax + by + ¢ = 0.
I'padux ypaBHEeHUs. ANITOPUTM NMOCTpOEHUs rpaduka ypaBHeHUS ax +by + ¢ = 0.

Jluneiinas ¢ynkuus. HesaBucumasi mepeMeHHasi (apryMeHT). 3aBUCHMasl TEpEMEHHas.
I'padux nuneitnoit pynxuu. Hanbomnbinee 1 HauMeHbIIee 3HAUYCHUS JTUHEHHOW (YyHKIMM Ha
3aJIaHHOM TIpOMEXyTKe. Bo3pacTranue u yObIBaHUE JIMHEHHOW PYHKITUH.

Jlunetinas pyHKIusA y = kx u ee rpaduk.

B3auMHoe pacnionoxenne rpaduKoB JIMHEWHBIX (PYHKITUH.

Cucrembl IBYX JIMHEHHBIX YPaBHeHHI ¢ AByMs nepeMeHHbIMHU (10uacoB)

Cucrtema ypaBHeHMI. Pemienuwe cuctembl ypaBHeHHMH. ['padudeckuii METOJ pEIICHUS
CHCTEMBI ypaBHEeHUN. MeToJ1 moACcTaHOBKH. MeToa anreOpanyeckoro ClIoKeHusl.

CucreMbl OBYX JHMHEWHBIX YpaBHEHUH C JIByMS NEpPEMEHHBIMM KaK MaTeMaTH4ecKue
MOJIEJIA PEAIbHBIX CUTYAIMH (TEKCTOBBIC 3aa4H).

CreneHb ¢ HATYPAJbHBIM NMoKa3aTeeM (9 yacoB)

Crenens. OcHoBanue cteneHu. [lokaszarens crenenu. CBOICTBA CTENEHU C HATypalbHBIM
nokasareieM. YMHOXEHHE U JIeJIeHHE CTEleHeW C OJMHAKOBBIMHM MokazarensiMu. CTeneHsb ¢
HYJIEBBIM [MOKA3aTEIEM.

OnHowieHnbl. Onepauuu HaJ oqHOYJIeHaMH (7 yacoB)

Opnounen. Koapoumuent oxpnounena. CranmapTHeli Bua ofHowieHa. [lomoOHble
OJTHOYJICHBI.

CrnoxeHue OJHOWICHOB. YMHOXEHHE OJHOWIEHOB. Bo3BeneHue ogHOWIEHA B
HaTypaJIbHYIO CTeNeHb. JleieHne oJHOUIeHa Ha OJJTHOUJIEH.

MHorouenbl. ApupmMeTHUecKHe onepanuu Hax MHoroywieHamu (134acos)

Muorowrien. Ynenbl mHorowieHa. J[pyunen. Tpexwnen. [IpuBenenne mogoOHBIX YICHOB
MHorowieHa. CTaHAapTHBIN BUJ MHOTOWJICHA.

CnoxxeHue ¥ BBIYMUTAHHE MHOTOYJICHOB. YMHOXXEHHE MHOIOWIEHAa Ha OJHOYIEH.
YMHOXEHHUE MHOTOWIEHA Ha MHOTOUJIEH.

KBaapar cymmsbl u kBajapar pasHocTH. PasHoOcTh kBajpaToB. Pa3sHocTh KyOOB W cymMMma
KyOOB.

Jlenenue MHOTO4JIEHA HA OJTHOUJIEH.

Pa3noskeHne MHOTOYJIEHOB HA MHOKUTE N (16 yacoB)

Brinecenne oOmero MHOXHUTeNns 3a CKoOkw. Crnoco0 rpynmupoBKu. PasmoxeHue
MHOTOYJICHa HAa MHOXXHTETU C TOMOINBIO (DOPMYNI COKpPAIICHHOTO YMHOXXCHHS, KOMOWHAIIUU
Pa3IUYHBIX IPHEMOB. MeTo| BbIIEIEHUS [TOJIHOTO KBapara.

[MonsTue anredpanueckoit 1podu. CokpaiieHue anredbpandeckoi 1poou.

ToxmectBo. TOXKIECTBEHHO paBHBIC BBIpaKEHUs. TOXKIECTBEHHBIEC TPeOOpa30BaHMsI.

®yukuus y = x? (9 yacos)

dynkums y = x%, ee coiicTa U rpaduk. OyHKIWMA ¥ = -x°, ee CBOICTBA U rpaduK.

I'paduueckoe penieHre ypaBHEHUH.

Kycounas ¢pyakuus. Urenue rpaduka pyakmuu. Odmacts onpenenenus Gyuakuu. [lepBoe
MPEJICTAaBICHHE O HEMpephIBHBIX (YHKIUsAX. Touka paspbiBa. PazbscHeHWE CMBICTA 3alUCH
y=f(x). OyHKIIMOHAJIbHAs] CAMBOJIMKA.

DJieMeHThI ONNCATEIbHON CTATUCTHKH (MPUJI0KEHHE K 3aJa4HUKY) (6 YacoB)
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JlaHHbIe W PSAIBI JAHHBIX. YTOPSIOYCHHBIC PSJIbI JAHHBIX, TAOJIHIBI paclpeiesiCHUs.
Yacrora pesynbraTa, Tabiauma pacmpeneseHus] 4acTOT, MPOIEHTHBIE YacTOTHL I pynmupoBka
JIAaHHBIX.

O6o0mawiee nopropenue (7 4acoB)

I'eomeTpusi 7 kiaacc (68 yacoB, 2 yaca B HeJle/110)

HauvanbHble reomerpuyeckue cBegenus (13uacos)

[Ipocreiimue reomerpuyeckne (GUTypHl: TpsiMas, TOYKa, OTPE30K, Jiyd, yroia. [loHsrue
paBeHcTBa reomeTpuueckux ¢uryp. CpaBHEeHHE OTPE3KOB U yriioB. M3Mepenue oTpe3KoB, [UIMHA
orpe3ka. M3mepenue yrioB, rpagycHas mepa yria. CMeXHble M BEPTHKAJIbHBIE YIUIBI, MX
cBoicTBa. [lepnenauKynspHbIe IpsMBIE.

Tpeyroabuuku (29 yacon)

Tpeyronbuuk. Ilpu3Haku paBeHCTBAa TPEYroJILHUKOB. [leprneHIuKynsp K IpsMOM.
Menuanbl, OUCCEKTPUCHI U BBICOTHI TPEYroibHUKa. PaBHOOENpEHHBIH TPEYrOJbHUK U €ro
cBorictBa. HepaBeHCTBO TpeyroapHuKa. TeopeMa 0 COOTHOMIEHUAX MEXAY CTOPOHAMU U yriaMu
TpeyroyibHuKa. CyMMa yIilIOB TPEYrOJIbHHKA.

Oxpy:xkHOCTH (20 YacoB)

OnpeneneHre OKPY)KHOCTH. B3anmHOe pacnojokeHue mnpsiMOM U OKPY>KHOCTH.
Kacarenpnas. Xopabl 1 gyru. Yroa Mex1y KacaTelbHOM U XOpaoi. Bnimcanssli yroa.

[Toctpoenust nupkyiaem u auHerkoil. [locTpoeHue TpeyroiabHHKa MO TPEM CTOPOHAM.
Iloctpoenune yrma, paBHoro naHHomy. Iloctpoenue Ouccekrpucsl yria. IloctpoeHue
CEepeMHHOro0 nepneHaukyispa. [loctpoenne npsMoi, nepneHaAuKyasspHor qanHoi. [loctpoenne
IPSIMOYTOJIBHOTO TPEYTOJIbHMKA 110 TUIIOTEHY3€ U KareTy. [locTpoeHne kacarenbHOM.

IloBTOpenue. Pemenue 3anau (6 yacon)

Aureopa 8 kiaace (102 yaca, 3 yaca B HeleJ110)

Auredopanyeckue apodu (23 yaca)

[lonarue anreGpandeckoit apo6u. OCHOBHOE CBOMCTBO anreOpanyeckor ApoOH.
Cokpaienue anreOpandeckux Apooeii.

CrnoxeHue U BBIYUTaHHE alreOpanyeckux Apooeii.

YMHOXEHUEe U JCNICHHe alreOpandeckux apooeil. BosBenenue anredpamdeckoit 1podu B
CTEIEHb.

PammmonansHoe BbIpakeHue. PanuoHanbHOe ypaBHEHHME. PeleHne panroHalbHBIX
YpaBHEHUH (IIEpBbIE MPECTABICHUSA).

CrerneHb ¢ OTpULIATETBHBIM LEJBIM MOKa3aTeNIEM.

DyHKIUA Y = \x. CBoiicTea KBaJpaTHOro kopHs (17 yacos)

Panmonaneupie uucna. [loHsiTHE KBaapaTHOrO KOPHS U3 HEOTPULIATENHHOIO YHCIA.
Hppanunonansusie yncia. MHOXKECTBO I€HCTBUTEIIBHBIX YACEIL.

Oynkius y =Vx , ee cBoiictBa u rpaduk. Bermykmocts ¢yHkmud. O61acTh 3HAYCHHIT
byHKIMN.

CroiicTBa kBagpaTHbIXx KopHeH. [IpeoOpa3oBaHue BBIPAKEHHM, COIEPKAIIMX OIEPaIUIO
U3BJICUEHHS KBaApaTHOrO KOpHs. OCBOOOXKIEHHE OT UPPALMOHAIBHOCTY B 3HAMEHATENe IPOOH.
Monynb neicTBuTenbHOrO uncia. ['paduk GyHKINH Y = | x| . ®opmyna x? = | x| .

KBagparnunas pynkuus. @ynknus y = k/x (17 yacon)

®yukius y = ax’, ee rpaduk, CBoiCTBa.

OyHK1us y = k/x, ee cBoricTBa, rpaduk. ['unepbdora. Acummnrora.

[Moctpoenne rpadukoB dyukuuii y = f (x+1), y= fix)+m, y =f (x+l)+m, y = - f{x), no
W3BECTHOMY I'paduKy QYHKIHH ) =f{x).

Ksanparueiii Tpexunen. Ksanpartuunas QyHkius, ee cBoictBa u rpaduk. Ilonstue
orpannueHHOM ¢yHkiuu. [loctpoenue u urenue rpad@ukoB KyCOUHBIX (DYHKIMNA, COCTaBIEHHBIX
w3 Gynkumit y =C, y = kx+m, y =k/x, y = ax’ +bx +c, y =x, y= |x|

['padpuaeckoe perieHne KBaipaTHBIX YpaBHEHUH.

Ksanpartnabie ypaBHenus (18 yacos)
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KBangpatHoe ypaBHenue. [IpuBeneHHOe (HENPUBEICHHOE) KBaipaTHOE ypaBHeHue. [lomHoe
(HemosiHOE) KBajpaTHOe ypaBHeHHE. KopeHb KBaapaTHOro ypaBHEHHUs. PelieHue KBaapaTHOTO
YPaBHEHUSI METOJOM Pa3JIOKEHUSI HA MHOXKHUTEIIN, METOIOM BBIACIICHHS MIOJTHOTO KBaIparTa.

Juckpumunant. Gopmyinbl KOpHEW KBagpaTHOro ypasHeHus. Ilapamerp. YpaBHeHue ¢
napaMeTpoM (HadyaJbHbIC MPEJICTABICHUS).

ANTOPUTM pelIeHus paluMoOHAIBHOTO YypaBHEHMs. bukBagpaTHoe ypaBHeHue. Metoj
BBEJICHUSI HOBO NTEPEMEHHOM.

PannonanbHble ypaBHEHHS KaK MaTeMaTHYECKUE MOJICNIA PEAIbHBIX CUTYAIIHi.

YactHble ciyyan GopMyJibl KOpHEH KBaApaTHOTO YPaBHEHHUS.

Teopema Buera. Pa3noxkenne KBaJjpaTHOTO TpEX4WiIeHA HAa JUHEWUHBIE MHOKUTEIH.

HppanuonansHoe ypaBHeHHE. MeTO BO3BENCHMS B KBaApar.

HepagencrBa (15 yacos)

CBoiicTBa YMCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemeHHOW. Pemienne HepaBeHCTB ¢ niepeMeHHOUl. JIuHeitHoe
HEPaBEHCTBO. PaBHOCHUIIbHBIC HEPaBeHCTBA. PaBHOCHIIBHOE TTpeoOpa3oBaHUE HEPABESHCTBA.

KBaapaTtHOoe HepaBEHCTBO. AITOPUTM peLIEHUs KBAaAPATHOIO HEPABEHCTBA.

Boszpacratomas  ¢yaknus.  YobBatomas ¢yaknua. MccnenoBanue  (yHKIMA - Ha
MOHOTOHHOCTb (C MCMOJIb30BAHUEM CBOWCTB YMCIOBBIX HEPABEHCTR).

[MpubnuxeHHple 3HAYCHUS JACUCTBUTEIBHBIX YHCEN, TIOTPEITHOCTh MPHUOIMKECHUS,
npuOIKEeHNE TI0 HeAOCTaTKy U M30bITKY. CTaHJapTHBIN BUI YKCTIA.

JyeMeHTHI KOMOUHATOPUKH (4 yaca)

O6o6mariiee nopropenne (8uacon)

I'eomeTpus 8 kiacc (68 yacos, 2 yaca B HeJle/110)

IMapanueasHocts (16 yacos)

[Tpu3Haky mapamieabHOCTH IBYX HpsiMbIX. OCHOBHAs TeopeMa O MapajuIeIbHBIX MPSMBIX.
CaoiicTBa mapajieNIbHBIX MPSIMBIX. YTJIbl € COOTBETCTBEHHO MapajUICIbHBIMU  HIIH
NEepNeHIUKYIApHbIMU cTOopoHamMu. OO akcuomax reomerpuu. Pemienue 3amay mo Teme:
«[TapannensHeie mpsiMbie». Teopema 0 mepecedyeHur OMCCEKTPUC TpeyrojbHHKa . Brmcannas
OKpPYXXHOCTh. TeopeMa O TEpeceueHUr CEepPEeAMHHBIX MEepPIEHINKYIIPOB K CTOpPOHaM
TpeyroyibHUKa. ONUCaHHAs! OKPYKHOCTb.

MHuoroyrojbHUKH (22 yaca)

MHOroyroiapHUK, BBITYKJIbIi MHOTOYIOJBHHUK, YEThIpEeXyroybHUK. Ilapamnenorpamm, ero
cBOMcTBa M Tpu3Haku. Tpanernus. [IpsmoyronsHuk, poMO, KBaapar, ux cBoiicTBa. OceBas u
LEHTpalbHasi CHMMETPHHU.

Pemenue TpeyroiibHukoB (24 yaca)

Cunyc, KOCHMHYC M TaHreHC yrja. TeopemMbl CHHYCOB M KOCHHYCOB. Perienue
TpeyroiabHUKoB. [logo6uble TpeyroapHuku. [Ipu3Haku momobust TpeyronbHUKOB. [Iprmenenue
no100usI K I0Ka3aTeNbCTBY TEOPEM U pelieHuto 3a1ad. CHHYC, KOCHHYC U TAaHT€HC OCTPOTO yTiia
MPSIMOYTOJIBHOTO TpeyroibHuKa. Teopema [Tudaropa.

IHoBTOpenue. Pemenne 3agau (6 yaca)

Auredpa 9 kaace (102 yaca, 3 yaca B He/1eJ110)

PanuonanbHble HepaBeHCTBA M UX cucTeMbl (18 yacoB)

JlvuHeiiHple W KBaJApaTHbIE HEPABEHCTBA (MOBTOpeHUE). PalnmoHambHOE HEPABEHCTBO.
Meto HHTEPBAJIOB.

MHokecTBa U Olepalvy HaJl HUMH.

Cucrema HepaBeHCTB. PerieHne cucTeMbl HEPaBEHCTB.

Cucrembl ypaBHenuii (15 yacoB)

PannonanbHOe ypaBHEHHME C NByMsl epeMeHHbIMU. Pemenue ypaBHenus p(x; y) = O.
PaBHOCHIIBHBIE ypaBHEHHsI ¢ JByMsl IepeMeHHbIMU. (Dopmyna pacCTOSHHUS MEXAY ABYMS
TOYKAMH KOOPAMHATHOH muockoctd. I'paduk ypasmenus (x - af + (y -b)* =r’. Cucrema
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ypaBHEHUH C AByMs MEepeMEeHHbIMU. PelieHue cucrtembl ypaBHeHUM. HepaBeHCTBA U CHCTEMBI
HEPaBEHCTB C JBYMsI IEPEMEHHBIMHU.

MeToapl pereHus: CUCTEM ypaBHEHUN (METO/] MOJCTaHOBKH, aIreOpandecKoro CI0KECHHUS,
BBEJ/ICHHS HOBBIX NIEPEMEHHBIX ). PABHOCUIILHOCTH CUCTEM YpaBHEHHIA.

CucreMbl ypaBHEHUH KaK MaTeMaTUYECKUE MOJIETN PEATbHbBIX CUTYaIUi.

Yucaosbie pyHKuuu (25 yacos)

Oynaknus. HeszaBucumas mepemeHHas. 3aBucuMas nepeMeHHas. OO05acTb omnpeaesieHus
¢ynkuuu. EctectBennast ob6nactp onpenenenus GpyHkuuu. O6nacTb 3HaYCHUN QYHKINU.

Crnioco0nI 3a1anust GyHKIUK (AHATUTHICCKUHN, TpaduuecKuii, TaOJTUYHBIA, CJIOBECHBIN).

CgoiictBa (yHKIUH (MOHOTOHHOCTH, OTPAHUYCHHOCTH, BBIMYKJIOCTh, HaWOOJIBIIEEC H
HauMeHbIIIee 3HAUEHHs, HEMPEPHIBHOCTR). Mccnenosanne pynkuuit: y = C, y = kx+m, y =kx%,
y=\x Vy=kky =|x|, y =ax’+bx +c.

UerHble ¥ HEUETHBIC (PYHKIIUU. AJITOPUTM HCCIeA0BaHus (DYHKIIMU HAa YeTHOCTh. [ paduku
YETHOW M HEUETHOHN ()YHKITHIA.

CrenenHas (yHKIUSI C HAaTypaldbHBIM TOKa3aTeleM, ee cBoiicTBa U rpaduk. CreneHHas
(GYHKIMS ¢ OTpULIATEIbHBIM IIEJIBIM ITOKa3aTeieM, €€ CBOCTBa U rpaduk.

OyHKIuA y = 3\x, ee cBoiicTBa U rpaduk.

IIporpeccuu (16 yacoB)

UwucnoBast mocienoBaTebHOCTh. CrocoObl 3a/laHus YHCIOBBIX ITOCIIEIOBATEILHOCTEH
(aHATMTUYECKUH, CTIOBECHBIN, PEKYPPEHTHBIN). CBOMCTBA YMCIIOBBIX MOCIEI0BATEIIBHOCTEH.

Apudmernueckas nporpeccus. Popmyna n-ro uieHa. Popmysina CyMMBbl YIEHOB KOHEYHOMH
apuMeTUIECKON MPOTrpeccCuu. XapaKTEPUCTHIECKOE CBOMCTRO.

I'eomerpuueckas nporpeccus. @opmyna n-ro uieHa. Dopmyiia CyMMbI 4JI€HOB KOHEYHOMU
TEOMETPUUYECKOW TMPOrpeccur. XapaKTEPUCTHYECKOe CBOMCTBO. IIporpeccum m OaHKOBCKHE
pacyeTsl.

DJieMeHThl KOMOMHATOPUKH, CTATUCTUKH U TeOpHH BeposiTHocTel (12 yacoB)

Kombunatopnsie 3anaun. [Ipasuino ymaoxenus. @akropuain. [lepecraHoBKH.

['pynmupoBka wHpopmanuu. OOmmil psax gaHHBIX. KpaTHOCTH BapwaHThl HW3MEPEHHS.
TabnmuuHoe npexacraBienue uHpopmanmu. Yacrora BapuaHThl. ['paduueckoe mpencraBieHHe
uHpopmanuu. Ilonuron pacnpenenenus naHHbIX. ['MctorpamMma. UmciioBble XapaKTEpUCTHKU
JAHHBIX U3MEpeHus (pa3mMax, MOJia, CpeIHEE 3HAUCHHUE).

BepositHocTs. CoObiTHE (CydyaliHOE, IOCTOBEpPHOE, HEBO3MOXHOE). Kiaccuyeckas
BEpOATHOCTHAsT cxema. [IporuBomonoxueie coObiTus. HecoBMecTHBIE cOOBITHSA. BeposiTHOCTB
CyMMBl JBYX COOBITUHA. BeposTHOCTH NPOTHBOMONOXKHOTO coObITUA. CTaTUcTHYECKas
yCTOMUMBOCTh. CTaTHUCTUUECKAs! BEPOSITHOCTD.

MHuo:kecTBa. JJ1€eMEeHTDBI JOruKH (5 yacoB)

O6o0mawimee nopropenne (11 yacon)

I'eomeTrpus 9 kiaacc (68 yacos, 2 yaca B HeJ1e/110)

BekTopsbi. MeToa koopaunar (31 yac)

[TonsTue BekTopa. PaBeHcTBO BekTOpOB. ClI0)KEHNE M BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOPa Ha 4ncio. PasnoxkeHue BEKTOpa IO JBYM HEKOJIMHEApHBIM BeKTopaMm. KoopaunaTsl
BekTopa. IIpocreiimme 3agau B KOOpAMHATAX. YPAaBHEHUS OKPYXKHOCTM M IIPSIMOM.
[IpuMeHeHrEe BEKTOPOB M KOOPAWHAT IIPH PEILICHUH 3a1ad.

ILnomann (20 yacoB)

[TonsiTie momEaay MHOTOYrojpHUKa. I[lnomanu HpsAMOYronbHHKA, MapajuIeNorpaMMa,
TpeyrojabHuka, Tpanenuu. [IpaBuibHble MHOrOyronbHUKU. OKpPYXKHOCTH, OIMCAaHHAas OKOJIO
IIPABWJIBHOTO  MHOTOYrOJbHMKAa M  BIMCaHHasg B  Hero. lloctpoeHme — mpaBHIIBHBIX
MHOI'OYTOJIbHUKOB. [[nuHa okpyxHocty. [limomans kpyra.

HexoTtoprble cBenenusi u3 crepeomerpuu (7 4acos)

[Ipenmer crepeomerpun. I'eomerprueckue Tena U MOBEPXHOCTH MHOTOrpaHHUKH: IPU3MA,
napajjenenunes, nupamuia, GopMmysbl A BbIYUCICHHS UX 00beMOB. Tena M MOBEpXHOCTH
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BpallleHUs: [WIWHAP, KOHYyc, cdepa, map, ¢GOpMyJbl Ui BBIYMCICHUS WX IUIONIaaeH
MOBEPXHOCTEH U 00BEMOB.
IloBTOpenue. Pemenue 3anau (10 yacon)
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2.TemaTuyeckoe NJIAHUPOBAHUE

MartemaTtuka 5 kjacc (170 yaco)

Tema ypoka KosaunuyecTBo 4yacos

I'naBa 1.JIunuu 9
I'nmaBa 2 .HatypajbHble uncia 12
I'nasa 3. [leiicTBHS ¢ HATYPAJbLHBIMH YHCJIAMH 21
I'maBa 4. MHcnoan3oBaHue CBOMCTB  JeiicTBUH  npH 10
BbIYHCJIEHUSIX

I'naBa S. Yriibl 1 MHOTOYTOJILHUKH 9
I'nasa 6./lemmoctb uncen 16
I'naBa 7.TpeyroibHUKN U Y€THIPEXYroJabHUKH 10
I'nmaBa 8./Ipoon 18
I'naa 9. [leiicTBus ¢ ApodsiMu 35
I'nasa 10. MHOTOrpaHHUKHT 11
IToBTOpEeHune 9
I'nasa 11. Tabauubl 4 AUATPAMMBI 10

MatemaTuka 6 kjaacc (170 yacoB)
Tema KosmnuecTBo yacos

I'nasa I. lpo6u u npouentsi (20 yacon)

I'maBa 2.Ilpsimble HA IVIOCKOCTH U B IpocTpaHcTBe (7 4acoB )

I'nasa 3. [lecsiTuunbie Apoou (9 yacos )

I'nasa 4. [leiicTBuS ¢ 1eCAITHYHBIMH JpodsiMu (27 yacoB)

I'maBa 5. OxpyskHocTh (9 yacos )

I'naBa 6. OTHOIeHUe U mpoueHTHI (17 Yacos )

I'naBa 7. Boipaxenusi. @opmy.abl. YpaBHeHus (16 yacoB )

I'naBa 8. CummeTtpus (8 yacoB)

I'naBa 9. leabie ynciaa (13 yacon )

I'maBa 10. Pammonaabnblie uncia (17 yacoB)

I'naBa 11. MHOToyroJibHUKH M1 MHOTOTPaHHUKH (9 4acoB )

IoBTOpenue (10 yacos)

I'nasa 12. MuoxecrBa. KomOunnaropuka (8 yacos)




Aureopa 7 kaacc (102 yaca).

Tema KoanuyecTBO 4acoB
I'maBa 1.MartemaTu4eckuii A36IK. MaTeMaTH4ecKas MoOIeJb 10
I'naBa 2. JIuneiinasg GpyHKIus 12
I'maBa 3. CucremMbl JABYX JIMHEHHBIX YpaBHEHHH ¢ JAByMs 10
nepeMeHHbIMU
I'naBad4. CteneHb ¢ HATYPAJbHBLIM NOKA3aTeJIeM U €€ CBOIiCTBA 9
I'naBa S. OgHowiensl. Onepanum HaJ OTHOYJIEHAMM 7
I'maBa 6. MHorouiensl. Onepanuu HaJg MHOTOYJICHAMH 13
I'naBa 7. Pa3jio:keHHe MHOTOYJIEHOB HA MHOKHTEIN 16
I'aaBa 8. dynkuus y=x> 9
HTorosoe noBropeHue 7
9J1IeMeHTbI ONUCATEIbHOI CTATHCTHKH 6
Hroro: 102
I'eomeTpus 7 kiaacc (68 yacos).
Tema KoauuecTBo
JacoB

I'napa I. HayanbHble reoMeTpuUYecKue CBeIeHMsI. 13

I'nasa Il. Tpeyroabuuku. 29

I'nasa III. Okpy:KHOCTB. 20
HTorosoe noBropeHue 6

HToro:68

Auareopa 8 kaacc (102 yaca)

Tema KosmnuecTBo yacos
I'nasa 1. Aaredpaunyeckue 1poou 20
I'napa II. ®ynkuus y = \/; . CBoiicTBa KBaJApPaTHOI0 KOPHA 17

k 17
I'nasa III. Kpagpatuunas pynkuus. ®yHkousa y = —

X
I'naa IV. KBaapaTHble ypaBHeHUsI 18
I'naBa V.HepaBeHncrBa 15
HUTorosoe noBropeHue 6
DJIeMeHTbI KOMOMHATOPUKH 6

Hroro 102

I'eomeTpus 8 kiaacc (68 yacon)

Tema KoaunuyecTBO yacoB
I'nasa IV. llapangeabHocts (18 yacoB) 18
I'naBa V. MHoroyroibHuku (22 4aca) 22
I'naBa VI. Pemenue Tpeyroibuukos (24 yaca) 245
HTorosoe nopropeHue (S 4acos)

Bcero 68
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Auareopa 9 kaacc (102 gaca).

Tema KoanuecTBo yacos
I'naBa 1. PauonajnbHbIe HEPABEHCTBA M UX CHCTEMBI 18
I'naBa 2. CucreMbl ypaBHeHHUil 15
I'naBa 3. UncjoBble pyHKIun 25
I'naBa 4. IIporpeccuu 16
I'maBa 5. DjieMeHTbI KOMOMHATOPUKHM, CTATHCTUKH W TeOPHU 17
BeposiTHOCTel. MHOkKecTBa. JJ1eMEeHThI JIOTUKH

11

HTorosoe noBropenue

Hroro 102

I'eomeTpus 9 kaacc (68 yacon)

Tema KosnuecTBo yacoB
I'nmaBa VII. BekTopbl 1 KOOPAHHATHI 31
I'nasa VIIL Inomann 20
I'nasa IX. HexkoTopble cBeieHNs1 U3 cTepeoMeTPUM 7
10

HTorosoe nosropenue

HTtoro 68
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