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IHosicuuTennLHAA 3aIHCKA

Jannas mporpaMma peanu3yeTcsi Ha OCHOBE CJIEIYIOIINUX JOKYMEHTOB:

1. @enepanbublii  ['ocynapcTBeHHBI 00pa30BaTENbHBI CTAaHAAPT OCHOBHOTO OOIIETO
o0pa3zoBaHus, YTBEPKAEHHOTO TMpUKa3oM MuHHcTepcTBa oOpa3oBaHuss W Hayku P® ot 17.12.
2010r. Ne1897;

2. Marematuka. COOpHHK pabo4yuxX MporpamMm. 5—6 Kjaccel : TOcoOWe I yduTenen
obmeoOpazoBar. opranm3aruii  / [coct. T. A. DBypmwumcrpoBa]. — 3-¢ m3n. — M.
IIpocsemenue, 2015. — 80 c.

3. Anrebpa. COopHUK paboumx mporpamMm. 7—9 kmaccel : mocobue i yduTenei
obmeoOpaszoBar. opranuzanuii / [coctraButens T. A. Bypmucrpoa]. — 2-¢ wusm., mom. — M. :
ITpocsemenue, 2011. — 96 c.

4, I'eomerpus. COopHUK pabouux mporpamMm. 7—9 Kiaccel: MOcCOOHWE I y4HTeNen
obmeoOpaszoB. opranmsammii / [cocT.T. A. BbypmucrpoBal. — 2-e¢ wm3a., mopab. — M.

IIpocsemenue, 2014. — 95 c.
Mecto yyeOHOro npeamera B bazucnom yyeOHoM miiane

basucHblii yueOHbII (00pa3oBaTeNbHbIN) MJIaH Ha U3y4Y€HHUE MAaTEeMAaTUKH B OCHOBHOM IIKOJIE
OTBOJIUT 5 y4eOHBIX YAaCOB B HEJIEJIO B TEUEHHE KaXKJIOTO rojia 00y4deHus1, Bcero 875 ypokon. M3
HIKOJILHOTO KOMIIOHEHTa 00pa30BaTEIbHOTO YUPEKICHHUS BIIEIsIeTCA | yac B HeIeo Ha H3y4e-
HUE MaTeMaTHKH B 5-9 kiaccax, TakuM 00pa3oM, KOJIMYECTBO YaCOB B HEJEIIO YBEIMUEHO /10 0,
3Hauut Bcero 1050 ypokos.

Cormacio baszucHoro yueOGHOro (00pa3oBaTeNbHOrO) IIaHA B S5—6 Kiaccax H3ydaeTcs
npenMer «MaTemaTuKa» (MHTETPUPOBAHHBIN mpeamer), B 7—9 kiaccax - «Marematuka»
(BriTrOYaromui paszaensl «Anredpa» u «I'eomerpusi»)

[Ipenmer «Matematuka» B 5—6 Kiaccax BKIIOYAeT apuPMETHUECKUN MaTepuai, 3JIeMEHTHI
areOpbl ¥ TEOMETPHH, a TAK)KE SJIEMEHTHI BEPOSTHOCTHO-CTATUCTHYECKON JINHUH.

[Ipenmer «MaremaTuka» B 7 — 9 kitaccax BKJIIOYAeT B ce0si HEKOTOPbIE BOIIPOCHI apU(PMETHKH,
pa3BHUBAIOIIME YHCIOBYIO JIMHHIO 5—6 KJIaccoB, anreOpandyeckuil marepuall, >JeMEHTapHbIe
(GyHKLINHU, 3JI€MEHThl BEPOSATHOCTHO-CTATUCTUYECKON JIMHUU, a TaKXKe FeOMETpUYECKUd Mmare-
puan, TPaAMIMOHHO M3y4yaloTCs, EBKJIMJIOBA T'€OMETPHsI, DJIEMEHThl BEKTOPHOI anredpsl,
reoMeTpryYecKre Mpeoopa3oBaHMsL.

Paznen «AnreOpa» BKJIIOYAaeT HEKOTOPbIE BOMPOCHI apU(PMETUKH, Pa3BUBAIOIINE YUCIOBYIO
JUHUIO 5—O6 KJ1accoB, COOCTBEHHO anredpanyeckuii MaTepua, 31eMeHTapHble (QyHKIHH.

B pamkax yuebGHOro pazgena «I'eomeTpus» TpaaUIMOHHO M3Y4arOTCsl, €BKJIM/I0BA T€OMETPHS,
3JIEMEHTBI BEKTOPHOM anredpsl, reoMeTprudeckue npeoOpa3oBaHusl.

MaremaTtnueckoe oOpa3oBaHME SIBISETCS OOS3aTENIbHOM M HEOTHEMJIEMOM YacThiO O0OILEro
o0pa3oBaHMs Ha BCEX CTYIMEHAX IIKOJIbl. OO0yueHne MaTeMaTHKEe B OCHOBHOM IIKOJI€ HAIIPaBJIEHO
Ha JIOCTM)KEHUE CIeYIOIUX yeell:

B nanpaenenuu nuunocmnozo pazsumus:

* (opmHpoBaHUE MPEICTABICHUNA O MaTeMaTHKE, KaK YaCTH OOIIEeYeTIOBEYECKON KYIbTYpHI, O
3HAYMMOCTH MaT€MaTHKH B Pa3BUTHH [TUBWIIN3AIUN U COBPEMEHHOTO 00IIeCTBa;

* pa3BUTHE JIOTUYECKOTO M KPUTUYECKOTO MBIIUICHUS, KyJIbTYyphl PEUYH, CIIOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;

* (GopMHpPOBaHUE MHTEIJIEKTYAIIbHOW YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K MpeooIie-
HUIO MBICITUTEIIFHBIX CTEPEOTHUITIOB, BEITEKAIONINX M3 OOBIZICHHOTO OTIBITA;

* BOCHHUTAHHE KAueCTB JMYHOCTH, 00ECIIEUNBAIOIINX COLMATIbHYI0 MOOMIBLHOCTh, CIOCOOHOCTh
NPUHUMATH CAMOCTOSITENIbHBIC PEIICHUS;



* (OpMUPOBAHHE KA4YEeCTB MBIIUICHUS, HEOOXOMWMBIX I aJanTallii B COBPEMEHHOM
nH(pOpPMaAITMOHHOM OOIIIECTBE;

* pa3BUTHE MHTEpECAa K MATEMaTUYECKOMY TBOPUYECTBY M MATEMAaTHICCKUX CITIOCOOHOCTEH;

B memanpeomemnom nanpasnenuu:

* pa3BUTHE MPEJCTABICHUI O MaTeMaTHKE KaK opMe ONMUCAHUS U METOJIE MO3HAHUS JICHCTBU-
TEIbHOCTH, CO3/IaHUE YCIOBUM IJi1 MPUOOPETEHHUSI NMEPBOHAYAIBHOIO OMBITa MaTEMaTHYECKOIO
MO/ICJIUPOBAHUS;

* (dopMHpOBaHHE OOIIKX CIOCOOOB MHTEJUIEKTYAIbHON e TEIbHOCTH, XapaKTEePHBIX JJIs MaTe-
MATUKU U SIBIISIONIUXCSI OCHOBOW MO3HABATEILHOM KYJIbTYPBI, 3HAYMMOMN JJIsT PA3IUYHBIX cep
YeJIOBEYECKON eI TeNIbHOCTH;

B npeomemnom nanpaenenuu:

. OBJIaJICHUE MaTEeMAaTHUYECKUMU 3HAHUSMHU U YMEHHUSIMH, HEOOXOIUMBIMH JJISI MIPOJIOJIKE-
HUSL 00pa30BaHMsI, U3YICHHSI CMEKHBIX JUCIUTUINH, TPUMCHEHUS B TIOBCETHEBHOMN KHU3HMU;

* co3anue (pyHIaMeHTa JJi1 MaTeMaTH4YeCKOrO pPa3BUTHs, (OPMUPOBAHUS MEXAaHHU3MOB MBIIILIE-
HUS, XapaKTEPHBIX JJI1 MATEMAaTUUECKOU JeATEIbHOCTH.

3aoauu.
° OBJIAJIETh CHUCTEMOM MAaTeMaTHYEeCKUX 3HAHUW U YMEHUH, HEOOXOIUMBIX IS
MIPUMEHEHHUS B IPAKTUYECKOU IEATEIbHOCTH, U3YYEHUHN CMEKHbBIX JUCLUILINH;
° CIOoCcOOCTBOBATh MHTEIUICKTYAIbHOMY Pa3BUTHIO, JOPMHUPOBATH KaUeCTBA, HEOOXOAMMBIC

YEJIOBEKY JJIs TOJTHOLICHHOW KU3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHbBIE MATEMATUYECKON
JEATEIbHOCTH: SICHOCTU W TOYHOCTHM MBICIHM, WHTYMIUH, JIOTUYECKOIO MBIIUICHHUS,
MIPOCTPAHCTBEHHBIX MPEJICTABICHUN, CIIOCOOHOCTH K TIPEOJIOJICHUIO TPYIHOCTEH;

o (I)OpMI/IpOBaTB MpeaACTaBJICHHUA 00 HACAX U MCTOHaX MATCMATHKU KaK YHUBCPCAJIBHOI'O
SA3bIKa HAYKU U TCXHUKU, CPEACTBAX MOLACITIUPOBAHUA SIBJICHUI U IIpoucCCoOB;
° BOCIIUTHIBATH KyJIbTypy JIMYHOCTH, OTHOIIICHHUC K MaTeMaTHuKHU KaKk 4aCTu

00IIeYeI0BeUeCKOl KyJIbTYphI, UTPAIOIIEH 0COOYIO POJIh B OOIIECTBEHHOM Pa3BUTHH.

B 5- 9 xmaccax Kypc MareMaTHKH JeIUTCs Ha TPH pasjena: Marematika — 340 gacos, anredpa —
306 yacoB, reomerpuss — 204 wyacoB. OOIiee KOJIMYECTBO YacOB, OTBOAMMOE Ha H3y4YCHHE
MaremaTtuku, — 850.

COJAEP KXAHUE KYPCA
5-6 kaaccnl

APUDOMETHUKA

Harypanbnsle uncia.

Harypanbubiit  psa.  [lecatuunas cuctema cuucieHus. Apudmernueckue JedcTBuUs ¢
HaTypaJibHbIMM uuciaamu. CBoiicTBa apudmernueckux neiictBuil. I[loHsTHE O cTenmeHW c
HaTypallbHBIM Toka3ateneM. KBaapar u ky0 uucia. UYucrnoBele BBIpaKEHHUs, 3HAUYCHUE
YHCIIOBOT'O BBIPAYKEHUS.

[Topsimox neiicTBUM B YMCIOBBIX BBIPRXKEHUSX, UCIOJIb30BaHUE CKOOOK. PeleHne TeKCTOBBIX
3amau apudmernaeckumu criocodamu. Jlenurenu u kpatHbple. Hambonpmumii o0t 1emuTens;
HanMeHblIee ob1ee kpatHoe. CBoiicTBa nenumoctu. [IpuzHaku

JIeTMMOCTH Ha 2, 3, 5, 9, 10. [IpocTeie u cocTaBHbIe yncia. Pa3nokeHue HaTypajabHOIO YHUCIIa Ha
IIPOCTBIE MHOKUTENH. JleIEHNE C OCTATKOM.

Hpobmu.

OObikHOBeHHBIE Apobu. OcHOBHOE CBOMCTBO Apodu. CpaBHEHHE OOBIKHOBEHHBIX APOOCH.
Apudmernueckre AEUCTBUS C OOBIKHOBEHHBIMH JApoOsMu. HaxokneHue yacTu OT LENoro u
nenoro no ero yactu. [ecarnunsie qpodu. CpaBHEHHE AECATUUHBIX Ipobel. Apudmerndeckue
NENCTBUS C NECATUYHBIMH JIPOOSMHU.



[IpencraBiaeHue AecATUYHON ApOOM B BUAE OOBIKHOBEHHOW JpoOM M OOBIKHOBEHHOW B BHJIE
necatuyHoil.  OtHomenue. [Ipomopumsi; OCHOBHOE CBOMCTBO mpomnopuud. IIporeHTsr;
HaXO0X/IEHNE IPOLEHTOB OT BEJIMYMHBI U BEJIMYUHBI 110 €€ MPOLIEHTAM; BbIPAKEHUE

OTHONICHHUS B MPOLIeHTaX. Perenre TeKCTOBBIX 3a7a4 apupMEeTUYECKUMHU CIIOCOOAMH.
PanuyonanbHble yucia.

[TonoxkurenbHble M OTpULIATENIbHBIE YHCIA, MOAYJIb 4Hcia. M3o0pakeHue yucesnl TOYKaMU
KOOpJMHATHOM NPSIMOM; reOMeTpUUYecKas MHTepHpeTanuss MoayJs yucia. MHOXKECTBO LEbIX
ymcesl. MHOXECTBO palioHaIbHbIX uncen. CpaBHEHUE pallMOHAIBHBIX yncel. Apudmernyeckue
JeMCTBUS C pallMOHATBbHBIMU yuciaMu. CBOHCTBa apu(METHUECKUX JeHCTBUI.

W3mepenusi, npubInKeHusl, OLICHKU. 3aBUCUMOCTH MEXAY BEIMUNHAMHU.

EnuHunel u3MepeHus IWMHBI, IUIOMAAN, O0bEMa, MacChl, BPEMEHH, CKOpOCTH. I[Ipumepsl
3aBUCUMOCTEN MEXIy BEIMYMHAMH  CKOPOCTb, BpEMs, PacCTOSHHUE; MNPOU3BOJAUTEIBHOCTD,
BpeMmsi, paboTa; 11eHa, KOJIMYECTBO, CTOUMOCTb U JIp.

[IpencraBnenue 3aBucumocteid B Buie ¢Gopmyi. Beruucnenus mno ¢opmynam. Pemenue
TEKCTOBBIX 3a71a4 apU(PMETUYECKIMHU CIIOCOOAMH.

IJIEMEHTBI AJI'EBPBI
Hcnonb3oBanue OykB i OOO3HA4YEHUs YHUCEN; JUIs 3allUCH CBOWCTB apHU(PMETHUYECKHUX
neiictBuil. bBykBeHHblE BbIpaXXEHUS (BBIpRXKEHHS C IEpPEeMEHHbIMH). YuCIOBOE 3HAuYEHUE
OYKBEHHOTO BBIp@XXEHHUS. YpaBHEHUE, KOpEHb YypaBHeHHMs. HaXxoxaeHue Heu3BECTHBIX
KOMIIOHEHTOB ~ apu(MeTHUecKux JAeHCTBHMA. JlekapToBBI KOOpAMHATHI Ha  IJIOCKOCTH.
ITocTpoeHne TOUkH 10 €€ KOOpAUHATAM, ONPECIIEHNE KOOPAUHAT TOUKU Ha INIOCKOCTH.

OIIUCATEJIBHAS CTATHCTHUKA. BEPOATHOCTbD.
KOMBHUHATOPUKA. MHOXECTBA

[IpencraBieHne JaHHBIX B BUJE TAOmHIl, AuarpaMM. [IoHATHE O CITy4aifHOM OIIBITE U COOBITHU.
JocroBepHoe 1 HEBO3MOkHOE coObITHUs. CpaBHEHHUE MmaHCOB. PemeHne KOMOMHATOPHBIX 3a7a4
nepedbopoM BapuaHTOB. MHOXKECTBO, 3JIEMEHT MHOkecTBa. [lycroe

MHOkecTBO. [lonMHOkecTBo. OObenuHeHHWE U TepecedeHre MHoKecTB. Wiumoctpanus
OTHOIIIEHUN MEXTy MHOXKECTBAMH C MTOMOIIbIO auarpamMMm Oiisiepa — BeHHa.

HATJIAJHASA TEOMETPUSA

Harnsnsele npencrasieHus o Gurypax Ha IJIOCKOCTH: NpsiMasi, OTPE30K, JIy4, YroJl, JOMaHasd,
MHOIOYI'OJIbHUK, IPaBWIBHBII MHOTOYIOJIBHHUK, OKPY)KHOCTb, KpYI. YUeThIpEXYTOJIbHUK,
NPSIMOYTOJIBHUK, KBaJpaT. TpeyrobHUK, BUABI TPEYTOJIbHUKOB. 300paskeHne reoMeTpuIecKux
¢uryp. Bzaumnoe pacrnonoxeHue I1ByX NpsIMbIX,

JIBYX OKPYXHOCTEM, MNpsIMOM M OKpyXkHOCTH. JlnmHa oTpe3ka, mnomaHoil. Ilepumerp
MHOIOyrojibHuka. EnuHunbl nM3MmepeHus [UMHbL M3MepeHue IMHBI OTpe3Ka, MOCTPOEHUE
OTpe3Ka 3aJaHHOM JUIMHBL. YT0J1. Buasl yrinos. I'pagycHas mepa yria. M3mepenue u

IOCTPOCHHE YIJIOB C TIOMOLIbI0 TpaHcnoptupa. [loHsTHe momanu QUrypsl; €IUHULIBI
u3MepeHus Iuiomanu. Ilmomans nOpsMOyroiibHHMKa, KBajapaTa. PaBHOBenmkue (UrypbL.
Harnsanelie npeacraBieHus o MPOCTPAHCTBEHHBIX GUrypax: KyO, mapajuienenumnes,

npusMma, nupamyjaa, map, cpepa, KoHyc, MHAp. M300pakeHre MpoCTpaHCTBEHHBIX (QUIYP.
[Tpumeprl cedyeHnii. MHOTrOrpaHHUKH, NpPaBWIbHBIE MHOTOrpaHHMKHU. [Ipumeps! pa3BEpTok
MHOTOTPaHHHUKOB, LIWJIMH/Ipa U KoHyca. [loHsTre 06bEMa; e1MHULIBI 00bEMA.

O06BEM MpsIMOYTOJIBHOTO Mapajuiesnenumnena, kyoa. Iloustiue o paBenctse ¢uryp. LlenTpanbhas,
oceBast U 3epKajibHasi cCUMMeTpuu. M300paskeHne CHMMETPUYHBIX (Uryp.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUH



Hcropus ¢opmMHupoBaHUs TOHATHS 4YHCIA: HATypajbHbIE 4YHCIa, APOOM, HEAOCTATOYHOCTh
palMOHAIBbHBIX YHMCEI Ul T€OMETPUYECKUX U3MEPEHMM, MppalMoHaNbHble ynciaa. CTapuHHbIE
cucteMsbl 3anucu uucen. [Ipodu B BaBuione, Erunte, Pume. OTKppiTHE AECATUYHBIX APOOEH.
CrapunHble cuctembl Mep. JlecsiTuuHble IpoOM M MeTpudeckas cucrema Mmep. [losBieHue
OTpuLATENbHbIX uucen U Hyasd. JI. Marauuxuii. JI. Diinep.

7-9 kiaaccnl
APUDOMETUKA

PanmonanbHble ynciaa. PaCIHI/IpeHI/Ie MHOXXECTBA HATYpaJIbHBIX YHUCEII JO MHOXKCCTBa LECJIbIX.
MHokecTBa HEJIBIX YHUCEI 10 MHOKECTBA pallMOHAJIbHBIX. PaI_[I/IOHaJ'IBHoe YHCJIO0 KaK OTHOLICHUE
m/n, rae M — LeJIoe Ynuciao, n — HaTypaJIbHOE. CreneHs ¢ LESJIBIM ITIOKAa3aTCJIEM.

HelicrBuTebHbIe yncaa. KBagparueiii kopenb U3 uucia. Kopenb Tperbeil creneHu. 3amuch
KOpHEH C MOMOIIbIO CTENEHU C IpPOOHBIM Moka3zareneM. [loHaTtue o0 MppanroOHAIBLHOM YHCIIE.
NppaunoHaIbHOCTh YMCIa U HECOM3MEPUMOCTh CTOPOHBI M JUAroHaIM KBajparta. JlecaTuuHbie
MPUOJIMKEHUST UPPAITHOHATIBHBIX 4Yncesl. MHOXKECTBO JNEHCTBUTENBHBIX UYMCEN; MPEICTABICHUE
JEHCTBUTEILHBIX YUCENI OCCKOHEYHBIMH JCCITHUYHBIME JIpo0siMu. CpaBHEHUE NEHCTBUTEIBLHBIX
YHCEll.

Koopnunatnas mnpsimas. M3o00pakeHune uducen TOYKAMHM KOOPAMHATHOM mpsiMod. UYwucrioBbie
MIPOMEXKYTKH.

HN3mepenusi, npubim:keHusi, oueHKH. Pa3mepsl 00BEKTOB OKpyKaromero wmupa (ot
9JIEeMEHTapHBIX YacTUll 10 BceneHHoil), UIMTENbHOCTh MPOLIECCOB B OKPYXAIOIIEM MHpE.
Brinenenue MHOXUTENST — CTENEHH JECATH B 3amucu uucia. [IpubmmkEHHOEe 3HaYeHUE
BEJIMYMHBI, TOYHOCTD MpUOIIKeHus. [Ipukuika v olieHKa pe3yabTaTOB BEIYMCICHUM.

AJI'EBPA

Auredpanyeckne BbIpakeHMsl. DBykBeHHbIE BBIpaXKEHMSI (BBIPAXKEHHS C IEPEMEHHBIMHU).
YucnoBoe 3HaueHHe OYKBEHHOrO BbIpakeHHMs. JlomycTUMble 3HAuU€HHs IE€PEMEHHBIX.
[ToncranoBka BbIpakeHUH BMecTO mepeMeHHBIX. [IpeoOpa3oBaHue OYKBEHHBIX BBIpa)KEHUH Ha
OCHOBE CBOMCTB apu(pMeTHUeCKUX JAeiicTBUN. PaBeHCTBO OyKBEHHBIX BbIpakeHHH. TOXXIECTBO.
Crenenp ¢ HaTypalbHBIM IOKa3aTeseM M €€ cBoiicTBa. OgHOWIEHBI U MHOrouwieHsl. CTeneHb
MHorousneHa. CiiokeHue, BBIYMTAHHE, YMHOKEHHWE MHOIOWICHOB. (DOpMyIbl COKpaIEHHOTO
YMHOXEHMS: KBagpaT CYMMbl M KBajapaT pasHocTH. Dopmyna pa3HOCTH KBaApaToB.
[TpeoOpa3zoBaHue 11€0T0 BhIpaKEHUSI B MHOrOouJIeH. Pa3iioxkeHre MHOTrOYIEHOB Ha MHOKUTEIIH.
MHorounensl ¢ ogqHou nepeMenHo. Kopens MHOrounena. Kpaapatuslii TpEXWICH; pa3ioKeHUE
KBaJpaTHOrO TpEXuwieHa Ha MHoXuTenu. AusreOpanueckas aApoOb. OCHOBHOE CBOICTBO
anredOpandeckoil npobu. CrokeHue, BBIYUTAHHE, YMHOXKEHHE, JIeJeHHE alreOpandyeckux
npobeil. CreneHp ¢ LeNbIM MOKa3aTeleM U e€ cBoilcTBa. PalmoHanbHbIE BBIPAKEHUS U X
npeoOpaszoBanus. JlokazaTenbcTBO ToXAecTB. KBaapaTHele kopHH. CBoMCTBAa apupMETHUECKUX
KBaJpaTHBIX KOpPHEH M HUX TMpPHUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAKEHUNA U
BBIUNCIICHUSIM.

YpaBHenusi. VYpaBHeHuE ¢ O1HOM mnepemeHHOW. KopeHb ypaBHeHusa. CBOWCTBa YHMCIIOBBIX
paBeHCTB. PaBHOCWMIBHOCTH ypaBHeHHU. JIuHeiiHoe ypaBHenuwe. KBaapaTtHoe ypaBHEHHE:
(dopmyna KopHeH KBaapaTHOTO ypaBHeHUs. Teopema Buera. Pemenue ypaBHeHMH, CBOIAIINXCS
K JIMHEHHBIM U KBaJpaTHbIM. [IpuMepbl pernieHuss ypaBHEHUN TPETbed M YETBEPTOU CTEHEHEH.
Pemenne npoOHO-pallMOHANBHBIX YpaBHEHUN. YpaBHEHHE C JBYMs IepeMEeHHbIMU. JIuHeiHoe
YpaBHEHUE C ABYMS NIEPEMEHHBIMH, IPUMEPHI PEIICHNs YpaBHEHUH B LeNbIX ynciax. Cucrema
YPaBHEHHUH C JByMs IepeMeHHbIMU. PaBHOCMIBbHOCTH cucteM. CucTeMbl BYX JIMHEWHBIX
YPaBHEHUH C IByMs MIEPEMEHHBIMH; PEIICHHUE MOJCTAaHOBKOW U cllokeHueM. [Ipumepsl pemenns
CUCTEM HEJIMHEMHBIX YPAaBHEHHW C JBYMs II€PEMEHHBIMHU. PelleHue TeKCTOBBIX 3anad



anreOpanyeckuM  crnocobom.  JlekapToBbl ~ KOOpAMHATHL Ha IUIOocKocTH. [ 'padmueckas
MHTEpPIIpEeTannsl YpaBHEHUS C ABYMs MEpeMEHHBIMH. I'padmk JTMHEHHOTO ypaBHEHHUS C JABYMS
NEPEMEHHBIMH; YIIIOBOM KOA((OUIMEHT MPsIMOM; YCIOBHE MapajuIeIbHOCTH NpAMBIX. ['paduku
NPOCTEHIINX HEJMHEWHBIX ypaBHEHMH: mapabona, rumep0oia, OKpYKHOCThb. I 'paduueckas
MHTEpIpETaLrs CUCTEM YPaBHEHUI ¢ ABYMS IEPEMEHHBIMHU.

HepaBencrna.

UucnoBble HEpaBEeHCTBA U UX CBoOMcCTBAa. HepaBeHCTBO ¢ 0AHOI nepeMeHHON. PaBHOCHIBHOCTH
HEpPAaBEHCTB. JIMHENHBIE HEpPAaBEHCTBA C OJHOM IlepeMeHHON. KBagpaTHble HEpaBEHCTBA.
CucreMbl HEpPABEHCTB C OJTHOM MTEPEMEHHOIA.

OYHKIIUHU

OcHOBHbIe TOHATHSL. 3aBUCUMOCTH MexAy BenuunHamu. [lonstue ¢ynkmun. OO6nacth
omnpejieNieHuss U MHOXECTBO 3HaueHU ¢(ynkuuu. Crocobbl 3amanus QyHkuuu. ['padux
¢byakuun. CpoiicTBa (GyHKIMA, uX oToOpakeHwe Ha rpaduke. I[Ipumepsr rpadukoB
3aBHCHUMOCTEH, OTpa)XaroluX peaabHble IPOLECCHI.

YucnoBble QpyHkuuu. OyHKIUN, OMHUCHIBAIOIIUE MPSAMYIO U OOpAaTHYIO MPONOPIHMOHATIbHBIC
3aBHCUMOCTH, UX Tpaduku u cBoiicTBa. JluneitHas ¢Qynkuus, e€ rpaduk U CBOICTBA.
KBagparuunas ¢yskmus, e€ rpadux u cBoictBa. CreneHHbIe (QYHKIMU C HATypaJbHBIMHU
nokazaressiMu 2 1 3, ux rpaduku u cBorictBa. ['paduku pynkuuii =y, y=y3 , xy =| X |.

YucinoBble mocieaoBaTeJbHOCTH. [loHSATHE 4YMCIOBOW MOCIENOBATENbHOCTU. 3aJaHUE
MOCJICIOBATEIIFHOCTH PEKYPPEHTHON (hopMmyiiol u Gopmyioi n-ro wieHa. Apudmerndeckas u
reoMerpuueckas mporpeccur. POpMylbl N-ro wieHa apuhMETHICCKOW H TeOMETPHUYCCKON
MPOrpeccuii, CyMMBbI TMEpPBBIX Nn-X uwieHOB. I300pakeHue dieHOB apu(pMeTHYECKOW U
FeOMETPUYECKOM  MPOrpeccMid  TOYKaMHM  KOOPJAMHATHOM  TUIOCKOCTH.  JIMHEHHBIH U
SKCHOHEHIHMAIBHBINA POCT. CII0KHBIE POLICHTHI.

BEPOATHOCTDb U CTATUCTUKA

OnucaresqbHas craTuctuka. [IpencraBneHue NaHHBIX B BHJIE TAOMUI, AUarpamm, rpadukos.
CrnyuaiiHas u3MeHUMBOCTh. (CTaTUCTHMUECKHE XapaKTEepUCTUKU HaOopa [aHHBIX: CpeiHee
apudmeTrnyeckoe, MeauaHa, HauboJbllee U HaMMEHblee 3HaueHus, pa3max. [Ipencrasnenue o
BbIOOPOYHOM HCCIIEZIOBAHUH.

Cayuaiinble coObITHS M BepOATHOCTD. [oHATHE O CiIydailHOM OIBITE U CIy4ailHOM COOBITHU.
YacToTa ciay4aifHOTo COOBITHS.

CraTucTHYeCKUI MOIX0 K MOHATHIO BEPOSATHOCTH. BeposTHOCTH MPOTHUBOMOIOXKHBIX COOBITHI.
HeszaBucumble coObITH. YMHOXKEHHE BeposTHOCTEH. JocTOBEepHbIE U HEBO3MOXHbBIE COOBITHSL.
PaBHOBO3MOXKHOCTB cOObITHI. KiTaccuueckoe onpeseneHne BEpOSITHOCTH.

KomOunaropuka. Pemenue koMOMHATOpHBIX 3a/1a4 nepebopoM BapuaHToB. KomOuHaTOpHOE
paBWJIO YMHOKeHUs. [lepecTaHOBKY U pakTOpHUa.

JJOTUKA U MHOXECTBA

TeopeTUKO-MHOKeCTBEHHbIE MOHATHSA. MHOXKECTBO, 3JIEMEHT MHOKECTBA. 3aJJaHUE MHOKECTB
MEePEUYHNCICHUEM DJIEMEHTOB, XapaKTePUCTUUYECKUM CBOWCTBOM. CTaHmapTHBIE 0003HAYEHUS
YHCIIOBBIX MHOXKECTB. [IycToe MHOXKECTBO U ero o0o3HaueHue. [lommuoxkecTBO. O0BeIUHEHNE U
[IEPECEUYCHUE MHOKECTB, Pa3HOCTh MHOXKECTB. MIUTtoCcTpalus OTHOLIEHU MEXKy MHOKECTBAMU
C TIOMOIIIBIO Tuarpamm Diinepa — BenHa.

JjeMeHTHI Joruku. [lonsarue o PaBHOCUJIIBHOCTH, CJICIOBAHUU, YHOTPCGHGHI/IG JJOTHYCCKHUX
CBA30K €CJIH ..., TO ..., B TOM U TOJILKO B TOM CJIy4ac, JIOTUYCCKUC CBA3KHU U, UJIU.



MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUU

Hcropuss ¢dopmMHupoBaHUs TOHSATHS 4YHCIA: HATypajbHbIE 4YHCIa, APOOM, HEZOCTaTOUYHOCTh
palMOHaIbHBIX YMCEN Ul TEOMETPUUYECKUX U3MEPEHUM, UppaloHanbHble yuciaa. CTapuHHbIE
cucteMsl 3anucu uucen. [Ipodu B BaBuione, Erunte, Pume. OTKpbITHE AECATUYHBIX IPOOEH.
Crapunnble cuctembl Mep. JlecsaTuuHble npobdu U MeTpudeckas cucrema Mmep. [losBienue
OTpULATENbHBIX Yuced U HyJd. JI. Maraunkuii. JI. Ditnep.

3apoxaeHue anreOpsl B Heapax apudmeTuku. An-Xope3smu. Poxxaenne OyKBEeHHOW CHMBOJIUKH.
I1. ®depma, ®. Bumer, P. Jlekapr. Hcropus Bompoca o0 HaxoXJAeHHH (GOpMysI KOpHEH
anreOpanvyeckux YpaBHEHHM, Hepa3peliMMOoCTh B paguKajaX YpaBHEHUU cTeneHu, Ooublieit
yeTeipéx. H. Tapranbs, . Kapgano, H. X. A6ens, O. Nanya.

N300peTeHne Merona KOOPAMHAT, MO3BOJIIOIIETO IEPEBOJUTH I'€OMETPHUECKHE OOBEKTHI Ha
a3bIK anreopsl. P. [lexapt u I1. @epma. [Ipumeps! pa3nnyHbIX cHCTEM KOOPAMHAT HA IUIOCKOCTH.

3amaya Jleonapmo Iluzanckoro (®ubonawyun) o Kponukax, umcia PuboHayuu. 3amada o
IaXMAaTHOU JIOCKE.

HcToku Teopum BEpOATHOCTEN: CTpaxoBoe A€o, azapTHbie urpbl. II. ®epma u b. [lackans. 4.
bepuymnu. A. H. Koimoropos.

YYEBHO-TEMATUYECKHWH ILJIAH

MaremaTHka 5 kiacce

Ne n/nt Coneprxanue matepuaia KomnuuectBo ®opMbI KOHTPOJIS
4acoB 10
porpaMme

1 HarypasibHble uncna 1 mkasl. 15 KonTposabHas pabora Nel
2 CrnoxxeHue ¥ BbIUUTaHUE 21 KonTponbnas padota No2
HATypaJbHBIX YHCET. KontponbHas padota Ne3

3 YMHOXEHUE U JCIICHHE 27 KonTponbnas padorta Ne4
HaTypaJbHbIX YHCEIL. KonTtposnbHas pabota Ne5

4 [Tnomanu u 06bEMBL. 12 KontponbHas padota Ne6
5 OOBIKHOBEHHBIE POOH. 23 KonTponbnas pabota No7
KonTposabHas pabora Ne§

6 Hecsatuunbie npodu. CroxeHue u 13 KonTponbnas padota Ne9

BBIYUTAHUE JIECATUYHBIX JpoOei.
7 YMHOXEHUE U JeIICHNE 26 Kontponbnas padora Nel(
JECATUYHBIX APOOeil. KonrtponbHas padora Nel 1
8 WMHCTpyMEHTBI JUIsl BBIYUCICHUN U 17 KonTponbnas padota Nel2
U3MEPEHU. KontponbHas pabora Nel3
9 HToroBoe moBTopeHue 15
10 W TOroBsIii KOHTPOJIb 1 Hrorosas KonrposbHas
pabora Nel4
MartemaTuka 6 KJacc
Ne n/mn Coneprxanue marepuana KomnuectBo ®OopMBI KOHTPOJIA
9acoB 110
porpamMme

JlenuMocCTh Yncel. 20 KonrtponbHas padora Ne 1

Crnosxenue 1 BIYMTaHUE ApoOei ¢ 22 KonTponbnas padorta Ne2




Pa3HbIMHU 3HaAMCHATCIIIMU

Kontponbras padota Ne3

3. YMHOKEHUE U IeJIEHHE 32 Konrponsnas padora Ned
OOBIKHOBEHHBIX JAPOOCi. Kontponbnas padota Ne5
Konrponbnas pabora Ne6
. THOUICHHUS U TIPOITOPITUH OHTpOJIbHAs paboTa Ne7.
4 O e 19 K 6ota Ne7
Konrponbnas padora Ne§
. OJIOXKHUTEIIbHBIE U OTPHUIIATEIIbHBI OHTpOJIbHAs paboTa Ne
5 IT e e e 13 K 6ota Ne9
qHca.
6. Crno)xeHue ¥ BBIYUTAHUE 11 Kontposbnas padora Nel0
MOJIOKUTEIBHBIX U OTPULIATEIBHBIX
qHCel.
7. YMHOXEHUE U ICTICHUE 12 Kontponbnast pabora Nel 1
MOJIOKUTEIBHBIX U OTPULIATEIBHBIX
qHCel.
8. Pemenue ypaBHeHUI. 15 Konrtponsnas pabora Nel2
KonTponbnas pabora Ne 13
9. KoopaunaTs! Ha MJI0CKOCTH. 13 Konrponsnas padora Nel4
. oBTOopeHue. Penienue 3anau.
10 I1 P 12
. TOTOBBII KOHTPOJTh TOTOBAast KOHTPOJIbHAS
11 154 1 154
paborta Ne 15
MaremaTuka 7 Kjiaacc
Ne n/mt ConeprkaHue MaTepraiia Kypca KomnuuectBo @DopMBI KOHTPOJIS
ajareopsol 4acoB 110
nporpamMme
1 BripakeHus1, TOXIeCTBa, YpaBHEHUS 24 Kontponshas pabota Ne 1
KonTponbnas padota Ne 2
2 Pynkunmn 14 Kourtponbhast pabota Ne 3
3 Crenenp ¢ HaTypajbHbIM 15 Konrponsras pabora Ne 4
nokasaresem
4 Muorounenst 20 Koutponsuas padora Ne 5
KonTponbHas padota Ne 6
5 Dopmyiibt COKPAIICHHOTO 20 Kontponsnas pabora Ne 7
HOKEHHS
™ KontpoabHas padora Ne 8
6 Cucrempl TMHEVHBIX YPaBHEHUN 17 Konmponvnas paboma Ne 9
7 IToBTOpEHME 8
8 Wrtorossiii 3auét
9 WtoroBas koHTpoJsIbHAs paboTa Hmoz06as konmponsnas

paboma *




Ne Conepxanue marepurana Kypca KomnuecTtBo DOopMBbI KOHTPOJIS
n/n reoMeTpuu 4acoB 110
nporpaMmme
1 HauansHeie IF€OMETPUYECKHE 7 KoutposbHas paGota Ne 1
CBE/ICHUSA
2 TpeyronbHuku 14 Kontponsuas padora Ne 2
3 [TapannensHble npsMble 9 KoutposbHas pabota Ne 3
4 CooTHOIIEHHSI MEXIYy CTOPOHAMHU U 16 KontponbHas pabota Ne 4
YIIaMH TPEYTOIbHIKA KonTponbnast pabora Ne 5
5 IToBTOpenue 3
6 HroroBslit KOHTPOJIb 1 Hmozoeas konmponvnas
paboma *
HUroro: 50
* Umozcoeas koumpoavHas paboma npogsooumcs 6 popme OI 3 no pazoenam: AJITEBPA u
T'EOMETPHUA npooonsicumenvrocmoio 2 uaca
Marematuka 8 Kiacc
Ne mi/mm Conepikanne marepuana Kypca KomnnuectBo DopMBbI KOHTPOJIS
ajareopsbl 4acoB 110
porpaMmme
1 PanmonansHbIe 1podu 23 KonTponbnas pabora Nel
Konrponbnas padora Ne2
2 KBagparubeie kopHU 19 KonTponbnas padorta Ne 3
Konrponbnas pabora Ne 4
KBanpatnsle ypaBHEHUS 21 KonTponbnas pabota No5
3 KonrponbHas pabora Ne 6
4 Hepasenctpa 20 KonTponbnas padota Ne 7
KonTponbHas pabora Ne 8
CreneHs ¢ 1eIbIM [TOKa3aTEIEM. 11 Konrtponsnas padora Ne 9
S DNIeMEHTHI CTATUCTHKH.
[ToBTOpeHue 6
6
WroroBslii 3auéT 1
HTtoroBbiii KOHTPOJIb 1 Hmozoeas konmponvnas
7 paboma 6 ¢hopme OI'D (2
uaca)
Ne n/mn Copepxanue MaTepuaia Kypca Konunuectso @DopMBbI KOHTPOJIS
reoMeTpuu 4acoB 10
IporpaMMe
1 YeThIp€XyroJbHUKU 14 KonTponbras pabota Nel
2 IImomans 14 KonTponbHast padota No2
3 [Tono6HbIE TPEYTONBHUKH 19 KonTponbnas padorta Ne3
KonrpomnbHas padora Ned
4 OKpYy>KHOCTb 17 KonTponbhas paborta Ne5




(6]

Hrtorosoe noBropeHue

Htoroseiii KOHTPOJIb

Hmozcosas konmponvHas
paboma 6 ¢hopme OI'D (2
yaca)

* Umoeosas xoumponvnas paboma nposooumcs 8 gopme OI'D no pasoenam: AJIIEBPA,
T'EOMETPUA, PEAJIBHAA MATEMATHKA npoodonscumenvrHocmouio 2 yaca

MaremaTnka 9 kiaacce

No /it Coneprkanue matepuala Kypca KonnuectBo | @OpMbI KOHTPOJIS
ajnredpbl 4acoB 110
porpamme
1 KBagpatuunas GyHKIus. 22 qaca KonTpoabnas padora Nel
KontponbHas padorta No2
2 YpaBHEHME U HEPABEHCTBO C OAHOM | 14 yacoB KonTposnbnas padora Ne3
TePEMEHHOM.
3 VYpaBHEHMS U HEPABEHCTBO C IByMs | 17 yacoB KonTposabnas padora Ned
IePEMEHHBIMU
4 Apudmerrdeckast Iporpeccus. 15 yacoB KontponbHas pabota Ne5
I'eomeTpuueckas nporpeccust KonTposibnas pabora Neb
5 DneMeHThl KOMOUHATOPUKU U 13 yacos KontponbHas padota No7
TEOPHH BEPOSTHOCTH
6 HToroBoe noBTopeHue 21 gac Htoroast KOHTpOJIbHAS
pabota(2)
Ne n/nt Copneprxanue MaTepuaiia Kypca Konunyecr ®opMbI KOHTPOJIS
reoMeTpuu BO 4acoB
o
porpamMm
e
1 Bekropsr 8 -
2 Meton KoopAUHAT 10 KonTponbnas padora Nel
3 CooTHoIIEHUS MEXly CTOPOHAMU 11 KonTtponsHast pabota No2
U YrJlaMH TPEyToJIbHUKA.
CkansipHO€ pou3BeIeHNE
BEKTOPOB
4 JlIHa OKPYXHOCTH U IUIOLIA/1b 12 KonTtponsHast pabora Ne3
Kpyra
S) JIBuxenue 8 KonTponbnast paborta Ne4d
6 HauanbHbie CBEJEHUS u3 8
CTEepEOMETPUN
7 006 akcnomax MJIaHUMETPHH 2
6 HToroBoe moBTopeHue 8
7 HToroBslii KOHTPOJIb 1 Hmozosas konmponvhas
paboma 6 ¢popme OI'D (2
yaca)

* Umoecosas xoumponvHas paboma nposooumcs 6 gopme OI'D no pasoenam: AJIIEBPA,
T'EOMETPUA, PEAJIBHAA MATEMATHKA npoodoaxcumensHocmoio 2 yaca




TpeOoBaHMsI K YPOBHIO NOATOTOBKH BbINYCKHUKOB

B pesynbrare n3ydeHuss MaTeMaTUKU YYEHUK JTOJKEH

3HATh/IIOHUMATh

>
>
>

CYIIECTBO MMOHATHS MaTEMaTUYECKOTO JOKA3aTeIbCTBA; IPUMEPDI I0KA3aTEIbCTB;
CYILLIECTBO MOHATHS aJITOPUTMA; IPUMEPHI AIITOPUTMOB;

KaK MCIIOJIb3YIOTCA MaTeMaTudeckue (popmMyJibl, ypaBHEHHs 1 HEPABEHCTBA; IPUMEPhI UX
IPUMEHEHHUS JJIs PEIIeHUs] MaTeMaTUYECKUX U IPAKTUUYECKHUX 3a7ay;

KaKk MaTeMaTM4YeCKd OIpe/eleHHble (YHKUMHM MOTYT  ONMCHIBaTh  pealibHbIE
3aBUCUMOCTH; IPUBOJUTH IPUMEPHI TAKOTO OIMCAHUS;

KaK MOTPEOHOCTH TPAKTUKU TPUBEIM MAaTEMaTHUYECKyI0 HayKy K HE0OXOIMMOCTHU
paciIupeHysl IOHATHUS YUCIIa;

BEPOATHOCTHBIN XapaKTep MHOTMX 3aKOHOMEPHOCTEH OKpYKAIOLIEr0 MHUpPA; MPUMEPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEHN U BBHIBOJIOB;

KakuM 00pa3oM reoMeTpus BO3HHUKJIA U3 MPAKTHMUYECKHX 3a/ad 3eMileMepusi; MpUMEpHI
reOMETPUUECKUX OOBEKTOB U YTBEPHKACHUHN O HUX, BAXKHBIX JUI IPAKTUKHU;

CMBICJI HJCAIM3alMM, MO3BOJSIONIEH pelaTh 3aJaud peajbHOM JeHCTBUTEIBHOCTH
MaTeMaTHYECKUMHU METOJJaMH, IPUMEPHI OIINOO0K, BO3HUKAIOIINX MIPH WACATH3aLHH.

APUOMETHUKA

YMmernb

>

>

BBITIOJIHATh YCTHO apU(METUUYECKUE JIEHCTBHS: CIOXEHHE W BBIYMTAHUE JBY3HAYHBIX
qyuceNl U JNECATUYHBIX ApoOel ¢ AByMs 3HAKaMM, YMHOXKEHUE OJHO3HAYHBIX 4YHCEl,
apudmernyeckue omepaud ¢  OOBIKHOBEHHBIMH  JPOOSIMH C  OJHO3HAYHBIM
3HAMEHATEJIEM U YHCITUTENIEM;

MEePEeXOAUTh OT OJHOW (POPMBI 3aMKMCH YUCEN K APYroi, MpPEeACTaBIsATh NECATHUYHYIO
IpoOb B BHJIE OOBIKHOBEHHOW M B MPOCTEHINIMX ClIydasx OOBIKHOBEHHYIO B BH/IE
JECATUYIHOM, MPOLEHTH — B BHUJE OpOOU M IpoOb — B BHJE MPOIICHTOB; 3alTUCHIBATH
OoJIbIIINE U MaJIbIe YMCIIa C UCIIOJIb30BAaHUEM IIEITBIX CTENCHEH JECATKH;

BBITIOJIHATE apU(PMETHIECKHe JEHCTBHS C paAlMOHAIGHBIMHA YHCIIAMH, CPaBHUBATh
panroHaNbHbIE W JCHCTBUTEIBHBIE YKCIA; HAXOAUTh B HECIOXKHBIX CITydasX 3HAUYCHUS
CTeTeHEeW C 1eJIbIMH TIOKa3aTeNsIMU U KOpHEH; HaxXOIWUTh 3HAYEHHUS YHCIOBBIX
BBIPAKCHUI;

OKPYTJISITH LIeJIble YHClIa U JECATUYHBIE APOOU, HAXOIUTH MPHUOIMKEHUS YHCEN C
HEJOCTAaTKOM U C U30BITKOM, BBITIOJHSTH OIICHKY YHCIIOBBIX BBIPAKECHHUIA;

MOJIb30BaThCS. OCHOBHBIMH €IMHHUIIAMH JUIMHBI, MAaCChl, BPEMEHHU, CKOPOCTH, TUIOIIA/IH,
o0beMa; BeIpakaTh O0JIee KPYIHbBIE SAMHUIIBI uepe3 0oJiee MEJIKUe U Ha00opoT;

pemarh TEKCTOBBIC 3a/auyd, BKIIOYas 3a7add, CBS3aHHBIE C OTHOIIEHHEM | C
MPONOPIIMOHAIFHOCTBIO BEITUYWH, IPOOSIMU U TIPOLIEHTAMU;

HCIO0JIb30BATH NMPUOOPETEHHbIE 3HAHUSA M YMEHHMSI B NMPAKTHYECKON IesiTeJJbHOCTH M /sl
MOBCEAHEBHOM KM3HH

>

>

PELICHUS HECIIOKHBIX MPAKTUYECKUX PACUETHBIX 3a/1a4, B TOM YUCIIE C UCIOJIb30BAHUEM
pY HEOOXOIUMOCTH CIIPABOYHBIX MAaTEPUAIIOB, KAJIbKYIISATOPA, KOMIBIOTEPA,

YCTHOM TPUKUIAKA W OLEHKH pe3yJabTaTa BBIYMCICHHM; NPOBEPKU pe3yibTara
BBIYMCIICHHSI C HCTIOJIb30BAHNEM PA3JINUHBIX IPUEMOB;

MHTEPIPETALMM PE3YJIbTATOB PELICHUs 337a4 C y4E€TOM OIPAaHHYEHUMH, CBSI3AHHBIX C
peaNbHBIMM CBOMCTBAMU PACCMATPHUBAEMBIX ITPOLIECCOB M SIBICHUI.



AJITEBPA

YMmerh

>

>

>

COCTaBJIATh OyKBEHHbIE BBIPAKEHHS U (HOPMYJIBI 110 YCIOBHSAM 33/1a4; OCYIIECTBIISATH B
BBIPOKEHUSAX U (HOpMyJiax YHCIOBBIE IOJCTAHOBKUA M BBINOJIHATH COOTBETCTBYIOIINE
BBIYMCIICHHS], OCYLIECTBIIATh IOJCTAHOBKY OJHOTO BBIPAXKCHMS B APYIO€; BBIPAXKaTh U3
(bopMyIn 01HY IEPEMEHHYIO YepEe3 OCTAIIbHbIE;

BBIIIOJHATh OCHOBHBIE JIEWCTBHA CO CTEHNEHSAMM C LEJIBIMH II0KA3aTelsIMU, C
MHOTI'OWIEHAMHU U C ajlreOpandyecKuMH JIpoOsIMU; BBINOJIHATE PA3I0KEHUE MHOTOUWJICHOB
Ha MHOXUTENM; BBIIOJHATh TOXKIECTBEHHBbIE IPEOOpa3oBaHMs  PALMOHAIBHBIX
BBIPAKCHMUI;

NPUMEHSTHh CBOWCTBA apu(METHUECKUX KBAJPATHBIX KOPHEH Ui BHIYUCIICHUS 3HAYCHUN
U IpeoOpa30BaHMid YHCIOBBIX BRIPAKEHHM, COACPIKALINX KBAIPATHBIC KOPHHU;

pelaTh JUHENHbIE, KBaIpaTHBIE YPAaBHEHUS U pallMOHAJIbHbIE YPABHEHHUS, CBOASIINECS K
HUM, CHCTEMBI [BYX JIMHEWHBIX YPABHEHUIN U HECIIOKHBIC HEJIMHEWHBIE CUCTEMBI,

pelaTh JIMHEHHBIE U KBaIpaTHbIE HEPABEHCTBA C OJITHOM IEPEMEHHOM U UX CHUCTEMBI;
pelaTh TEKCTOBbIE 3aJjauu anredpanyeckuM METOAO0M, HHTEPIPETUPOBATh MOJYyYEHHBIH
pe3yibTart, IPOBOAUTE OTOOP PELIeHUH, UCXO U3 (POPMYITUPOBKY 334a4H;

n300paxkaTh YUCJIa TOUKAMU HAa KOOPAMHATHOM MPsAMOI;

ONpENeNATh KOOPAMHATBI TOYKM IUIOCKOCTH, CTPOMTb TOYKHM C  3aJaHHBIMU
KOOpJMHATaMU; U300pakaThb MHOXKECTBO PELIECHUH JIMHEITHOTO HEPABEHCTBA;
pacno3HaBaThb apUPMETUYECKUE U TEOMETPUYECKHE IPOrpEeCcCHM; pellaTh 3aJadd C
npUMeHeHHEeM (OPMYIIbI OOLIEro YieHa U CyMMbl HECKOJIBKUX IEPBBIX YICHOB;
HaXOJUTh 3Ha4deHUs (QYHKUUH, 3aJaHHOM ¢opMmynol, Tabnuueil, rpadpukom 1o ee
apryMeHTy; HaxOJMThb 3HAu€HUE apryMeHTa II0 3HAuYeHUI0 (YHKIUM, 3aJaHHOU
rpaguKoOM WU TaOIUIIeH;

onpenenaTh CBOHCTBa (YHKIMH 1O ee Trpaduky; TMNpUMEHATh rpaduyeckue
IIPEACTABJICHNS IIPU PELICHUU YPAaBHEHMI, CHCTEM, HEPABEHCTB;

ONMCHIBATh CBOMCTBA M3YYEHHBIX (DYHKIUH, CTPOUTH UX IPaPUKH;

HCHOJIB30BaATH npnoﬁpeTeﬂﬂme 3HAHUHA U YMEHUS B l'lpaKTl/I‘leCKOi/i JACATECJIBbHOCTH U NJIA
MOBCETHEBHOMN KU3HU:

>

>

BBIIOJIHEHUST  pacyeToB 1o  (opMmynam, cocTaBieHUs (OpMyl,  BBIpaXKAIOIIUX
3aBHCUMOCTH MEXJy peaJbHBIMU BeIMYMHAMU; HAXOXXACHUS HYKHOW (opMysbl B
CIIPABOYHBIX MaTepHalIax;

MOJIEJIMPOBAaHUS NMPAKTUYECKUX CUTYyallUd W MCCIENOBAHUN IOCTPOEHHBIX MOJEIEH C
UCIIOJIb30BaHUEM allnapaTa ajareopsl;

ONMCAHUS 3aBUCUMOCTEH MEXIy (U3NYECKUMU BEJIMYMHAMH COOTBETCTBYIOIIUMU
dbopMynaMu IpU UCCIIEIOBAHUHM HECTIOKHBIX IPAKTUUECKUX CUTYalH;

MHTEPIIPETAlUU I'PpaUKOB PeabHBIX 3aBUCUMOCTEN MEX Ay BETMUMHAMMU.

SJIEMEHTbBI JIOIT'MKH, KOMBHUHATOPUKH, CTATUCTUKH U TEOPUU

BEPOSITHOCTEMN
YMmeTh
> HpOBO)II/ITB HECJIOXHBIE 0Ka3aTcCJIbCTBA, nonyanL HpOCTeI)'IHIPIe CiIeacTBusd U3

W3BECTHBIX WJIH pPAaHEE TOJYYECHHBIX YTBEpXKACHWM, OIEHUBATH JIOTMYECKYIO
MIPaBUJIIBHOCTh PACCYKJICHHUM, HWCIOJIB30BaTh NPHUMEPBl Uil WIIIOCTPAUMU W KOHTP
MIPUMEPBI JUISI ONIPOBEPIKEHUS YTBEPKIACHUM;



>

M3BJICKaTh MH(OpPMAIIUIO, TPECTAaBICHHYIO B TaOMWIax, Ha AWarpaMmax, rpadukax;
COCTaBJIATH TAOJIUIIbI, CTPOUTD AUATPAMMBI U I'pauKu;

pemats KOMOWHATOPHBIE 33aa4d ITYTEM CHUCTEMATHYECKOTO Tiepedopa BO3MOKHBIX
BapHAHTOB, a TAKXKE C UCIOIH30BAHUEM MPABUIIA YMHOKCHHUS;

BBIYUCIIATH CPEHUE 3HAUYCHHUS PE3YyIbTaTOB U3MEPEHUN;

HaXOJUTh YacTOTy COOBITHS, HCIONB3Ys COOCTBEHHBIC HAONIOJCHHUS M TOTOBBIC
CTaTUCTHYECKUE TAaHHBIC,

HAXOJIUTh BEPOSTHOCTH CIYYalHBIX COOBITHI B IPOCTEHIIINX CIyYasiX;

HCII0JIb30BATHh IIpHOﬁpeTeHHbIe 3HAHUHA U YMCHHUSA B HpaKTI/I‘IeCKOﬁ ACATECJIBbHOCTH U OJIA
NOBCEAHEBHOM KM3HHU:

YV VYV

A\

>

BBICTpAUBaHUs apTyMEHTAIUH TIPU J0Ka3aTeIbCTBE (B opME MOHOJIOTA U AUAJIOTA);
pacro3HaBaHUs JOTHYECKA HEKOPPEKTHBIX PACCYKICHUM;

3allMCH MAaTEMATHYECKUX YTBEPKIACHHUM, I0KA3aTEIIbCTB;

aHaJM3a peajbHbIX YHMCIIOBBIX JAHHBIX, MPEACTABICHHBIX B BUJIE IUarpamm, rpadukos,
TaOJIHIL;

pEIICHUS MPAKTHYECKUX 3a7a4 B IMOBCEIHEBHOW M MPOPECCHOHAIBHOU EATEILHOCTH C
WCIIOJIb30BAaHUEM JICUCTBHM C 4YHWCIaMH, NPOIEHTOB, JUIMH, ILIOMIaaeH, OOBEMOB,
BPEMEHU, CKOPOCTH;

peuieHus: y4eOHBIX M MPAKTHYECKUX 3a]ad, TPEeOYIOIUX CHCTEMaTUYecKoro mepedopa
BAPUAHTOB;

CpaBHEHHUS IIAHCOB HACTYIUICHUS CIyYalHBIX COOBITHUH, OILIEHKH BEPOATHOCTHU
CIIy4aifHOTO COOBITHSI B MPAKTHUUYECKUX CHUTYAIMSIX, COMOCTABICHHSI MOJEIN C PeabHOM
CUTYaLUEH;

MNOHUMAHUS CTaTUCTUYECKUX YTBEPKICHUN.

I'EOMETPUA

YMmerh

>
>
>

TIOJIb30BATHCS A3BIKOM T€OMETPHH JJISl ONTMCAHUS TIPEAMETOB OKPYIKAIOIIETO MUPA;
pacro3HaBaTh reOMETpUIECKUE PUTYPHI, pa3INuaTh HX B3aHMHOE PACIIOIOKEHHE;
n300pakaTh TEOMETpPHUYECKHE (UTYpBI, BBITOJHATH YEPTEKH IO YCIOBUIO 3ajad;
OCYIIECTBIISATH IpeoOpazoBaHus GuUryp;

pacrio3HaBaTh Ha YepTeXax, MOJENIAX U B OKpyXarolleld 0OCTaHOBKE OCHOBHBIE
IPOCTPaHCTBEHHBIE TeJa, N300paXkaTh UX;

B IIPOCTEHIINX CIy4asX CTPOUThH CEYECHHUsS U pa3BEPTKU MPOCTPAHCTBEHHBIX TEI;
IPOBOJUTH OMNeEpalMy HaJl BEKTOPAMH, BBIUUCIATH JAJUHY M KOOPAMHATHI BEKTOpA, YroJl
MEX/y BEKTOPaMH;

BBIYHUCIISITh 3HAUYEHUS] TEOMETPUYECKUX BEIWYHMH (JUTMH, YIIIOB, TUIOMAEeH, 00bEMOB), B
ToM wumcne: it yrioB or 0 go 180° ompemensiTh 3HAYGHHS TPHTOHOMETPHUYECKHX
(GYHKIMH TIO 3aJaHHBIM 3HAYEHHSIM YTJIOB; HAaXOAWTh 3HAYEHUS TPUTOHOMETPUUYECKHUX
(GyHKIMH 1O 3HAYEHUIO OJHOW M3 HMX, HAXOOUTh CTOPOHBI, YIIBl M IJIOUIA]U
TPEYroJbHUKOB, JUIMHBI  JIOMaHBIX, JYI' OKPY)KHOCTH, IUJIOLIaJieil  OCHOBHBIX
reoMeTpuueckux (Gpuryp u Guryp, COCTaBICHHbIX U3 HUX;

pemiaTb TEOMETpPUYECKHE 33aJadyH, ONHUpasCh Ha HW3yYyeHHbIE CBOWCTBA GUTryp H
OTHOIICHWIA MEXIY HUMH, IPUMEHSIS JIOTIOTHUTEILHBIC TIOCTPOCHUS, adreOpandecKuil u
TPUTOHOMETPHUYECKHUH anmapar, ujaed CAMMETPUN;

NIPOBOJUTH JTOKAa3aTeIbHBIE PACCYKIECHUS TPU pPEIICHUH 3a/ad, WCIOIb3Yys HW3BECTHBIC
TEOpeMBbI, 00HAPYKHUBast BO3MOXXHOCTH TSI X UCIIOJIb30BaHUS;



>

pelaTh IpocTeiire IIaHuMeTpUYECKre 3aJaul B TPOCTPAHCTBE;

HCIIOJIb30BATH l'IpHOﬁpeTeHHbIe 3HAHUA U YMCHHUA B npaRanecxoi/i ACATCJIBbHOCTH H IJA

NOBCEAHEBHOM KM3HHU:

YV VYV

A\

OTMCAHMsI PeaJIbHBIX CUTYallUi Ha A3BIKE T€OMETPUH;
pacyeToB, BKIIOYAIOIIUX MMPOCTEHIIINE TPUTOHOMETPHUYECKIE (DOPMYIIBI;
pELIeHUs] TeOMETPUIECKUX 33734 C UCIIOJIb30BaHHEM TPUTOHOMETPHH;
peUIeHUs] MPAaKTHYECKUX 3aad, CBSI3aHHBIX C HaXOXKICHHEM I'€OMETPHYECKHX BEIMYNH
(Mcmonb3yst py HEOOXOAMMOCTH CIIPABOYHUKH U TEXHUYECKUE CPEACTBA);
IOCTPOCHHH TEOMETPHYECKHMMH WHCTPYMEHTaMM (JIMHEHKa, YrOJbHHUK, IHPKYJb,
TPaHCIIOPTHUP).
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