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PexomenznoBana x YTBEPXKACHHUIO Ha 3aC€laHUH



[HosicHuTeIbHASA 3aNIUCKA

Pabouast mporpamma yue6HOrO Kypca «MaTtematuka» st 5-9 kiaccoB cocTaBiieHa
Ha OCHOBE:

- TpeboBanuii GI'OC ocHOBHOrO 00I1IETO 00pa30BaHUs, YTBEPKAEHHOTO MPUKA30M
MunucrepctBa oOpazoBanus 1 Hayku PO ot 17.12. 2010r. Ne1897;

- (yHIaMEHTaTBHOTO SApa COACPKaHUS 00IIero 00pa30BaHUS;

- OCHOBHOH 00pa30BaTeIbHON MPOTpaMMBl OCHOBHOTO OOIIET0 0OOpa30BaHUS
MBOY «COHI Ne 3 um. CtpaxoBoii 3.X.»;

- TpeOOBaHMI K pe3yJIbTaTaM OCHOBHOTO OOITIET0 00pa30BaHus;

- IPUMEPHON MPOrpaMMbl MO yuyeOHBIM npeameTam «CTaHAapThl BTOPOTO MOKOJIe-
Hus. Marematuka 5 — 9 knace» — M.: IIpocsemenue, 2011 r.;

- aBTOPCKOM mporpammsl 1o marematuke «Maremarnka. COOpHUK pabO4yuX Mpo-
rpaMm S — 6 kiaccel», - M.: IIpocsemienue, 2014. CocraButens T. A. bypmucrtposa.;

- aBTOPCKOM mporpaMmbl 1o anredpe «Anredpa. I[Iporpammer o61ieodpa3oBaTesb-
HBIX y4pexkIeHuul. 7 - 9 xkmacce», - M.: [Ipocsemenne, 2014. CocraBurens T. A. bypmu-
CTpOBa.;

- aBTOPCKOM mporpammsbl 1o reometpun «I'eomerpus. [Iporpammel o61ieoOpazoBa-
TENbHBIX yupexaeHuu. 7 - 9 knacce», - M.: IIpocBemienne, 2014. CocraBurens T. A.
bypmucrposa.

JlaHHas porpaMma MpeaHa3HayeHa ISl yJalluxcs, U3y4arolux MaTeMaTuKy, aj-
reOpy ¥ T€OMETPHUIO MO CIAEAYIOMUM YIeOHUKAM:

- «Marematuka» 1jsa 5-6 kiaaccoB: Hukonsckuii C.M., IToranoB M.K., Pemernu-
koB H.H., IlleBknu A.B. Marematuka. 5,6 kiacc.

- «Aaredopa» aas 7-9 kaaccoB: Hukonsckuit C.M., Tloranos M.K., PemeTHukon
H.H., [lleBkun A.B. Anre6pa. 7,8,9 knacc.

- «CeomeTpus» ajs 7-9 kaaccoB: AranacsH JI.C., byry3os B.®., Kagomies C.b.,

[To3zusax I.I'., FOquna N.U. I'eomeTpus. 7-9 kiacc.

JlanHasi mporpamMma paccuuTaHa Ha uM3ydeHune kypca «Maremaruka» (apudmernka,
anrebpa, reoMeTpusi) ¢ 5 1o 9 kacc cpeaHel IKOJIbI.
OOyueHue mMaTeMaTHKE B OCHOBHOU IIIKOJIE HAMPAaBIEHO HA JIOCTHKEHHUE CIEHYIO-

IHUX Yyenel:



| B nanpaeénenuu nuunocmmuozo pazeumusi:

* (opMupoBaHUE NPENCTABIECHUH O MaTeMaTHKEe, KaK 4YacTH OO0IIeueroBeYecKon
KyJbTYphl, O 3HAUMMOCTH MATEMAaTHK{ B PA3BUTUHU LIMBUIIM3ALMU U COBPEMEHHOTO 00IIIe-
CTBa;

* pa3BUTHE JIOTHUECKOTO M KPUTHUECKOTO MBIIUICHHS, KYJIbTYPhl PEUH, CIIOCOOHOCTH
K YMCTBEHHOMY SKCIEPUMEHTY;

* (hopMupoOBaHUE HMHTEIUICKTyaJIbHOW YECTHOCTH W OOBEKTUBHOCTH, CIIOCOOHOCTH K
IPEOJI0JICHUIO MBICIUTEIBHBIX CTEPEOTUTIOB, BHITEKAIOIINUX U3 OOBIIEHHOTO OIIbITA;

* BOCIHTAHHUE KAYECTB JTUYHOCTH, 00ECIICUNBAIOIINX COIUAIbHYIO MOOMIBHOCTD, CIIO-
COOHOCTh IPUHUMAThH CAMOCTOSATEIbHBIE PEIICHUS;

* (opMupoBaHUE Kau€CTB MBIILICHUS, HEOOXOIUMBIX JIJISl aJlallTallid B COBPEMEHHOM
MH(OPMAIMOHHOM OOILIECTBE;

* pa3BUTHE WHTEpPeEca K MAaTEeMAaTHUYE€CKOMY TBOPYECTBY M MATEMAaTUYECKUX CIIOCOO-
HOCTEH;

Il B memanpeomemnom nanpagienuu:

* pa3BUTHE MPEJCTABICHUN O MaTeMaTHKe Kak (opMe ONMUCAHUA U METOJE MO3HAHUS
NEeUCTBUTEIBHOCTH, CO3/IaHUE YCJIOBHUU ISl IPUOOPETEHUSI MEPBOHAYAIBHOTO OIbITA Ma-
TEMaTUYECKOTO0 MOJIEIMPOBAHHS;

* (opMupoBaHue OOMIMX CHOCOOOB MHTEJUIEKTYaJIbHOM NI€ATEIbHOCTH, XapaKTEPHBIX
JUISL MaTeMaTUKU U SBJISIIOIIUXCS OCHOBOM TMO3HABATEIBHON KYJIBTYPhI, 3HAUUMOW JIJIsi
pazIUYHBIX chep YeTOBEUECKOM eI TeIbHOCTH;

1l B npeomemmnom nanpasenenuu:

* OBJNIAQJICHUE MAaTEMaTUYECKUMH 3HAHUSIMH U YMEHUSMU, HEOOXOIUMBIMHU JUISI TIPO-
JOJKEHUsT 00pa30BaHUsl, U3YUYCHHs] CMEKHBIX AUCITUIUIMH, IPUMEHEHHUS B TIOBCEIHEBHOM
KU3HU;

* co3manve (QyHIaMEHTa I MaTEMaTHYECKOTO pa3BUTHs, (OPMUpPOBAHUS MeXa-
HU3MOB MBIIJICHUS, XapaKTEPHBIX 1T MATEMAaTUUECKOUN NS TEILHOCTH.

3aoauu:

® OBJAJCTh CUCTEMON MaTeMaTUYECKHX 3HAHWW M yMEHHUH, HEOOXOMUMBIX ISl TIPHU-
MEHEHHUS B MPAKTUYECKON JIEATEIIbHOCTH, U3YYCHUN CMEKHBIX JUCIUTLIINH;

® CIOCOOCTBOBAaTh MHTEIJIEKTYaJIbHOMY Pa3BUTHIO, (JOPMUPOBATH KaueCcTBa, HEOOXO-

JAUMBIC YCJIIOBCKY IJIA HOHHOHCHHOﬁ KHU3HHU B COBPCMCHHOM O6HIGCTBG, CBOMCTBEH-



HbIE MAaTEMATUYECKON JEATEIbHOCTH: SICHOCTH U TOYHOCTU MBICIIHA, UHTYULIUH, JIO-
TMYECKOT0 MBIIIJIEHUS, TPOCTPAHCTBEHHBIX MPEJCTABICHUN, CIOCOOHOCTH K Mpe-
OJIOJIEHUIO TPYIHOCTEM;

e (opmMupoBaTh MPENCTABICHUA 00 HUAEAX U METOAAX MATEMATHKH KaK YHHUBEpCab-
HOTO SI3bIKAa HAYKW U TEXHUKH, CPEACTBAX MOACITUPOBAHHUS SBJIECHUN U IPOLIECCOB;

® BOCIIUTHIBAThH KYJIbTYpPY JIMUYHOCTH, OTHOIICHUE KMAaTEeMaTUKN KaK YacTH O0IeYeso-

BEUECKOU KYJIBbTYPhI, UTPAIOIIEH 0COOYIO POJIh B OOIIIECTBEHHOM Pa3BUTHH.

HcTopuyeckn  CIIOXKUIUCHh [JBE CTOPOHBI HA3HAYEHHS MaTEMATHYECKOIO
00pa3oBaHuUs: MPAKTUYECKasi, CBSI3aHHAS C CO3JaHUEM U NMPUMEHEHUEM HHCTPYMEHTapHs,
HEO0OXOJMMOr0 YeJIOBEKY B €ro MPOAYKTHUBHOM JEATEIHHOCTU, U JIyXOBHAsl, CBA3aHHAs C
MBIIUIEHUEM YENIOBEKa, C OBJIAJICHUEM ONPEICIICHHbIM METOJAOM TIO3HAHHS U
npeoOpa3zoBaHUsl MUPa MATEMATHYECKUM METOJ/IOM.

[IpakTUueckass TOJIE3HOCTh MaTeMaTHUKKA OOYCIIOBJIEHA TEM, YTO €€ MPEAMETOM
ABJISIOTCS QyHAAMEHTANIbHBIE CTPYKTYPbhl PEaIbHOTO MUpPa: MPOCTPAHCTBEHHBIE ()OPMBI U
KOJINYECTBEHHBIE OTHOUIEHUS — OT IMPOCTEUIINX, YCBAMBAEMbIX B HEMOCPEICTBEHHOM
OMbITE JIOJIEH, JO0 JOCTAaTOYHO CJIOKHBIX, HEOOXOAMMBIX IS Pa3BUTUS HAYYHBIX U
TEXHOJIOTUYECKUX UJICH.

bes 0a3oBoii MaTeMaTHYECKOM TMOATOTOBKM  HEBO3MOXHA  IMOCTAaHOBKA
0o0pa3oBaHUsI COBPEMEHHOTO 4YeJIOBeKa. B IKojie MareMaTuka CIYXUT OIMNOPHBIM
MPEeIMETOM JIJIsi U3YYEHUSI CMEXKHBIX NUCIUIUIMH. B MOCHENKOIBHON KU3HU peaTbHON
HEOOXOJAMMOCTBhIO B HAIlM JTHA CTAHOBUTCA HEMPEPHIBHOE OOpa3zoBaHHE, YTO TpedyeT
MOJHOIICHHOW  0a30BoM  001IeoOpa3oBaTeIbHONM MOATOTOBKM, B TOM 4YHCIE U
MAaTEMATUYECKOM.

Jnst KU3HU B COBPEMEHHOM OOIIECTBE BaXKHBIM SIBISIETCS (DOPMUPOBAHME
MaTeMaTUYECKOTO CTHJISI MBIILJICHUS], MPOSBIISIIOMIETOCS B OMPEICIICHHBIX YMCTBEHHBIX
HaBbIKax. B mpouecce MaTeMaTHYECKO NESITEIHLHOCTH B apceHasl MPUEMOB U METOJIOB
YeJI0BEYECKOT0 MBIIIJICHUS €CTECTBEHHBIM 00pa30M BKJIIOUAKOTCA WHIYKIUS U JICTYKIIHS,
000011IeHe U KOHKpETHU3allusl, aHalIu3 U CHHTE3, KiIacCU(UKALUS U CUCTeMaTH3allus,
abcTtparupoBanue U aHaIOTusl. OOBEKTH MATEMATHIECKUX YMO3AKIIOUCHU U TIPaBUIIa X

KOHCTPYUPOBAHNA BCKPLBIBAIOT MCXAaHHU3M JIOTHYCCKHX HOCTpOCHI/Iﬁ, BBIpa6aTBIBa}OT



yMeHHs (OPMYIUPOBATh, 00OCHOBBIBATh U JOKA3bIBATh CYKICHHUS, TEM CAMBIM Pa3BUBAIOT
JIOTUYECKOE MBIIICHUE.

Llenpro n3yueHHs Kypca MaTeMaTUKH B 5 — 6 Kilaccax sIBASETCS CUCTEMATHYECKOE
pa3BUTHE TMOHATUS YMKCIIA, BBIPAOOTKA YMEHUW BBIIOJHATH YCTHO M MHUCbMEHHO
apu(pMeTHYecKue NEeUCTBUS HaJl YUCIaMU, MEPEBOAUTH MPAKTUYECKHE 3aJayl Ha SI3bIK
MaTE€MAaTHUKH, MOArOTOBKA YYAIIUXCS K U3YYEHHUIO CUCTEMAaTUYECKHUX KYpCOB aiareOpsl U
r€OMETPUH.

Kypc crpouTcs Ha WHAYKTUBHOW OCHOBE C TPHUBJICYECHUEM DJIEMEHTOB
JNEYKTUBHBIX PACCYXAEHUN. TeopeTnuecknii Matepuan Kypca WU3/1aracrcs Ha HarjisiJHO-
UHTYUTUBHOM YpOBHE, MaTE€MaTHYECKHE METOJbl U 3aKOHBbI (OPMYIUPYIOTCS B BHJIE
IIPaBUIL

B Xxome w3ydeHMs Kypca ydalIMecs pPa3BUBAIOT HABBIKA BBIYMCIECHUN C
HaTypaJIbHBIMU 4YHCJIaMH, OBJAJI€BAIOT HaBbIKAMHU JEHCTBUII C OOBIKHOBEHHBIMH MU
JNECATUYHBIMA JIPOOSMH, MOJOXKUTEIBHBIMH W OTPHUILIATEIBHBIMU YHCIIAMH, MOJIYYaroT
HayaJbHbIE MPEACTaBICHUS 00 MCHOJIb30BAHUM OYKB JJIS 3alMCU BBIPAXKEHUN U CBOMCTB
apu(meTnyecKkux JAEHCTBHHA, COCTaBICHUM YpaBHEHHH, NPOJOIIKAIOT 3HAKOMCTBO C
F€OMETPUUYECKUMH TIOHSATHSIMHU, MPUOOPETAIOT HABBIKM MOCTPOEHUSI TE€OMETPUYECKHX
buryp u u3MepeHusi TeOMETPUUECKUX BETUUHH.

[lenbto wu3ydyeHuss kKypca aireOpel B 7 — 9 Kjaccax SBISIETCS pa3BUTHE
BBIYMCIIUTENbHBIX U (POPMaIbHO-OMEPATUBHBIX alreOpanvyeckux yMEHUH [0 YpOBHS,
ITO3BOJIAIOLIErO0 YBEPEHHO UCIIOIB30BaTh UX MPU PELICHUH 3aJ1a4 MAaTEMAaTUKU U CMEKHBIX
npeaMeToB ((pu3uka, XuMusi, OCHOBbI MH()DOPMATUKU U BBIYMCIUTEIBLHON TEXHUKHU U 1Ip.),
YCBOCHME allllapaTa YpaBHEHUN U HEPABEHCTB KaK OCHOBHOI'O CPEACTBA MaTEMaTHYECKOTO
MOJIETTMPOBAHUS TPUKIAIHBIX 3a/a4, OCYLIECTBICHHE (PYHKUHMOHAIBHOM TOATOTOBKH
IIKOJIbHUKOB. B X0/1€ n3yueHus Kypca yJamuecs OBIaJeBalOT IPUEMAMH BBIUYMCICHUN Ha
KQJIbKYJISATOPE.

Kypc xapakrtepu3yercsi NOBBIIIEHUEM TEOPETUUYECKOTO YPOBHS OOy4YEHHS,
MOCTENIEHHBIM ~ YCUJIEHUEM POJIM  TEOPETHUYECKHX O0000HIeHMH W  JAeAYKTHBHBIX
3akmoueHuil. [lpuknannasi HampaBIEHHOCTh Kypca 00€CleYMBaeTCsl CUCTEMAaTUYECKUM
oOpalieHreM K NpUMepaM, PacKpbIBAIOIIUM BO3MOXHOCTU NPUMEHEHHUS] MAaTEMaTUKH K

HN3Yy4YCHHUIO I[eflCTBHTeJIBHOCTH N PCHICHUIO ITPAKTUYCCKUX 3a1a4.



[lenpro n3ydyeHust Kypca reoMeTpuu B 7 — 9 Kitaccax sIBISIETCS CUCTEMATHYECKOE
U3y4YE€HUE CBOMCTB TIEOMETpUYECKMX (UIyp Ha  IUIOCKOCTH, (hopMHpoOBaHHE
IPOCTPAHCTBEHHBIX IIPEACTABICHUM, Pa3BUTHE JIOTMYECKOIO MBIIUICHUS U IOATOTOBKA
amnmapara, He0OXOAUMOTO ISl U3YYECHUSI CMEXKHBIX TUCHUIUINH ((U3HKa, YepUEHUE U T. 11.)
U Kypca CTEpEOMETPHUHU B CTAPLIMX KJIACCAX.

Kypc xapakrepusyercs palMOHAJIBHBIM COYETAHMEM JIOTUYECKOW CTPOTOCTH U
r€OMETPUYECKON HATJISIHOCTU. Y BEINYMBACTCS TEOPETUYECKAs 3HAYMMOCTb M3y4aeMOro
MaTepualla, PacIIMpSIOTCS BHYTPEHHME JIOTMUECKHE CBS3M Kypca, IOBBIIIACTCA POJIb
JEIyKIMH, CTENEeHb a0CTPaKTHOCTH HM3y4aeMOro MaTepuaja. Yualluecs OBJIAJEBAIOT
nprUeMamMy AHAIUTUKO-CHUHTETUYECKOM JEATEIIBHOCTH IIPU JI0KA3aTEIbCTBE TEOPEM H
pemieHnn 3agad. CucTeMaTHMyecKOoe H3JIOKEHHE Kypca IO3BOJIAET HadaTh paboTy Mo
(GOpPMHUPOBAHUIO TPEACTABICHUA YYalIMXCA O CTPOCHUM MAaTEMaTUYECKOH TEOpHUH,
o0ecnieunBaeT pa3BUTUE JIOTUYECKOTO MBIIUICHUS IIKOJIbHUKOB. M3i0xeHue martepuana
XapaKTEPU3yeTCsl MOCTOSTHHBIM OOpAaIllEHUEM K HaIJISITHOCTH, HCIOJIb30BAHUEM PUCYHKOB
U YyepTexeil Ha BceX 3Tanax oOy4eHHs M Pa3BUTHEM F€OMETPUYECKOW MHTYMIIMM Ha 3TOU
ocHoBe. llenenanpaBneHHoe oOpalleHHe K IpUMeEpaM U3 MPAKTUKH Pa3BUBAET YMEHMUS
YYAIIMXCS BBIYJIEHSATHh T'€OMETpUYEeCcKHe (akThl, GOpMbI M OTHOUIEHUS B MpEAMETax U

SABJIICHHUAX HGﬁCTBHTGJ’IBHOCTH, HCIIOJB30BATh A3BIK I'COMCTPHUU IJIA UX OIIMCAHUA.



OO0mas xapakTepucTHKAa Y4e0OHOI0 nmpeamera

Knacc | I[Ipenmer KonnuectBo yacos B ron | KonnuecTBo 4acoB B HEAEIIO
5 Marematuka | 170 5
6 Maremaruka | 170 )
7 Anrebpa 102 3
7 ['eomeTpust | 68 2
8 Anrebpa 102 3
8 'eomerpuss | 68 2
9 Anrebpa 102 3
9 ['eomerpuss | 68 2




TPEFOBAHUMA K YPOBHIO ITOAT'OTOBKH YYAIIIUXCA

N3yuenne mMaTeMaTUKH B OCHOBHOM IIKOJE Ja€T BO3MOXHOCTh OOYYaIOIIUMCS OCTUYb
CJIEIYIOIUX PE3YyJbTaTOB PA3BUTHSA:
I B nauynocmnom nanpagnenuu:
. YMEHHUE SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIM B YCTHOW M NMUCHMEHHOMN
peuH, MOHUMATh CMBICII TOCTABJICHHOW 3aJlayy, BBICTPAUBATh apryMEHTALUIO, TPUBOJUTH
IPUMEPBI U KOHTPIIPUMEPHI;
* KPUTHUYHOCTH MBIIIJICHUS, YMEHUE PACIIO3HABATh JIOTUYECKH HEKOPPEKTHBIE  BBI-
CKa3bIBaHUS, OTIUYATh TUIIOTE3Y OT (PaKTa;
* TpEelCTaBIICHHE O MaTEMaTHYECKON HayKe Kak cdepe ueJOBEHYECKOHN JesITeIbHOCTH,
00 3Tanax ee pa3BUTHsI, O €€ 3HAYUMOCTH JJIs1 Pa3BUTHSI LIMBUIIM3ALIUN;
* KpPEaTMBHOCTH MBIIUICHUS, HHUIIMATHBA, HAXOJYUBOCTh, AaKTUBHOCTD IIPU PELICHUU
MaTeMaTUYECKHX 3a]1ay;
* YMEHHE KOHTPOJMPOBAaTh MPOLIECC U pe3yibTaT y4eOHONM MaTeMaTHYeCKOW es-
TEIbHOCTH;
* CHOCOOHOCTh K AMOILIMOHAJIILHOMY BOCHPHATHIO MaTEMaTUYECKUX OOBEKTOB, 3a/ad,

pELIECHUN, PACCYKICHUM.

JIMYHOCTHBIMM pe3yJbTaTaMHU U3YyUYeHHUs Tpeamera «MartemaTukay SIBISIOTCS CIIEIYIO-
IIMe KauyecTBa:

— HE3aBUCUMOCTh U KPUTUYHOCTh MBIIILJICHUS;

— BOJIA M HACTOMYMBOCTH B JOCTMIKECHUH ILICIIH.

CpencTBOM JNOCTHKEHUS ATUX PE3YJIbTATOB ABJISETCS:

— CHUCTeMa 3aJlaHhi Y4eOHUKOB,;

— MpeJCTaBICHHAs B y4eOHHMKAX B SBHOM BHJIC OpPraHHU3aIMs MaTepuajia Mo MPUHIMITY
MHHHMaKCa;

— UCIOJIb30BaHUE COBOKYIMHOCTH TEXHOJIOTMH, OPUEHTUPOBAHHBIX HA Pa3BUTHE CaMOCTOSI-
TEIbHOCTH M KPUTHYHOCTH MBIIIJICHHS: TEXHOJIOTHS MPOOJIEMHOIO JTHAJIOra, TEXHOJIOTHS

IMPOAYKTUBHOI'O YTCHUA, TCXHOJOI'MA OICHUBAHWAA.

Il B.umemanpeomemnom nanpaenenuu:



* TMepBOHAYANIBHBIC NPEACTaBICHUA 00 HAEIX M O METOJaX MaTeMaTHKU Kak yHH-
BEPCAJIbHOM $I3bIKE€ HAYKH M TE€XHUKHU, CPEICTBE MOJEIUPOBAHUS SBICHUNA M TPO-
IIECCOB;

* YMEHHE BHJIETh MAaTEMaTHYECKYyI0 3aJady B KOHTEKCTE MPOOJEMHOW CHUTyallld B
APYTUX AUCLUUIUIMHAX, B OKPYKaIOIIeH )KU3HHU;

* YMEHHE HAXOJUTh B PA3TUYHBIX UCTOYHHKAX MH(OPMAIMIO, HEOOXOAUMYIO I pe-
[ICHUs] MaTeMaTHYEeCKUX MpoOJieM, MPEACTaBIATh €€ B MOHATHOU (opMe, MpUHU-
MaTh pelIeHHE B YCIOBHIX HEMOJHON M M30BITOYHOW, TOYHON M BEPOSATHOCTHOM
uHbOpMaIny;

* yYMEHHE MOHMMATh M HCIOJIb30BAaTh MaTEeMAaTUYECKHE CPEACTBA HATNIATHOCTH (Tpa-
¢GuKu, TuarpaMMbl, TaOMUIBI, CXEMBl U JIp.) AJIS WLIIOCTPAIMH, UHTEPIPETAIIH,
apryMeHTallnu;

* YMEHHUE BBIJIBUraTh TMIOTE3bl IPU PEIICHUHN Y4€OHBIX 3a]a4, TOHUMATh HEOOXOu-
MOCTbh UX TIPOBEPKH;

* yYMEHHE NPUMEHATh WHAYKTUBHBIC U EAYKTUBHBIE CIIOCOOBI PacCyXIE€HUH, BUACTD
pa3iMyHble CTPATETUH PELICHUS 3a/1a4;

* TOHMMaHUE CYIIHOCTH AJTOPUTMHUYECKUX MPEANHCAHUNA W yYMEHHE JCWCTBOBATH B
COOTBETCTBHUH C MPEAJIOKEHHBIM aJITOPUTMOM;

* YMEHHE CaMOCTOSATEIHHO CTABHUTH II€JIM, BHIOMPATh U CO3/1aBaTh alTOPUTMBI JIJIS pe-
HICHHS YI€OHBIX MAaTEMAaTUYECKUX MPOOIIEM;

* YMEHHUE IUIAHUPOBATh U OCYILIECTBIISITH JIE€ATEIbHOCTh, HAIIPABIECHHYIO HAa pEIICHHE

3aJla4 UCCJIICAOBATCIILCKOI'O XapaKTepa.

MeTanpeamMeTHbIMU pe3yJbTaTaMu U3ydeHUs Kypca «Marematukay siBisercs GopMUpO-

BaHME YHUBEPCAIbHBIX yueOHbIX AeiicTBuil (Y'Y I).

PeryastuBubie YY/I:
5—6-i1 KJ1acchl
— CaMOCTOSITEIbHO 0OHapycusams U (HOPMYJIHPOBaTh YUEOHYIO MpoOIeMy, ONpPeaesTh

1eJIb Y4eOHOU IeATeTbHOCTH, BBIOMPAaTh TEMY MTPOEKTA;



— 6blO0GUcamMb BEPCUU PEIICHUs MPOOJIeMbl, 0CO3HABATh (M MHTEPIPETHPOBATH B CIIydae
HEOOXOIMMOCTH) KOHEUHBIH pe3yNbTaT, BEIOUpATh CPEACTBA JOCTHXKCHUS LIETH U3 TPE-
JIO’)KEHHBIX, a TAK)KE UCKATh UX CAMOCTOSITENILHO;

— cocmaenamsy (AHAUBUAYAJIBHO WM B TPYIIE) TUTAH PEIICHUS MPOOIEMBbI (BBITTOJTHCHHS
IIPOCKTA);

— paboTas 1o IIaHy, ceepsAams CBOU NEHCTBUS C LETbIO U, TP HEOOXOIUMOCTH, UCTIPAB-
JSATH ONTHOKHM CaMOCTOSATEIBHO (B TOM YHCJIE M KOPPEKTHPOBATH IJIAH);

— B IMAJIOTE C YUUTEIIEM COBEPUIeHCNB0B8ANb CAMOCTOSITEIILHO BRIPA0OTAHHBIE KPUTEPHH

OLICHKH.

7-9-i1 kIaccnl

— CaMOCTOATENILHO 0OHApyHcUusams U (hopmyauposams NpodieMy B KJIACCHON U MHIAUBU-
TyaJIbHOW yu4eOHOH AesTeTbHOCTH;

— gbl06U2aMmb BEPCUU PEILICHUS TPOOJIEMbl, 0CO3HABATh KOHEUHBIN pe3yJbTaT, BHIOUPATH
CpeACTBa JOCTUKEHUS 1IEJIM U3 TIPEAJIOKEHHBIX WM KX UCKATh CAMOCTOSITEIIHHO;

— cocmaenams (MHAUBUAYAJIbHO WM B TPYIIE) TUIAH PeUIeHUs: MpoOaeMbl (BBITOJHEHHUS
MIPOEKTA);

— no0buUpams K Kax101 npodiieMe (3a/1aue) aIeKBaTHYIO €l TEOPETUYECKYIO MOJIEIb;

— paboTas Mo NPeasio)KEHHOMY MJIM CaMOCTOATENbHO COCTaBJIECHHOMY IUIaHY, UCHOAb30-
éamb HapSAy C OCHOBHBIMU U JIONOJHUTEIBHBIC CPEACTBA (CIpaBOYHAs JHUTEPATypa,
CJIOXKHBIE PUOOPHI, KOMIIBIOTED);

— NJIGHUPOBAMb CBOIO MHAMBUAYAJIbHYI0 00pa30BaTENIbHYIO TPACKTOPHIO;

— pabomams 1O CAaMOCTOSITEIIbHO COCTaBJICHHOMY ILIaHY, CBEPSISICh C HUM U C IEINIbIO Jes-
TEJLHOCTH, UCIIPABJISIS OMIMOKH, UCIIONB3YsI CAMOCTOSITENIbHO MO00paHHbIe cpeacTBa (B
TOM unciie U UHTepHeT);

— CcBOOOJHO 1016306amMbCsl BEIPAOOTAHHBIMU KPUTEPUSIMHU OIEHKH U CAMOOIIEHKH, UCXOIS
13 1eJIM ¥ UMEIOIINXCSI KpUTEPUEB, pazjinyasi pe3yJbTaT U ClIOCOObI ICHCTBUI;

— B X0/ IPEICTABIICHUS IPOEKTA 0a8amsb OYeHKY €ro Pe3ysibTaTaMm;

— CaMOCTOSITETIbHO 0CO3HA8amMb TIPUUUHBI CBOETO yCleXa WM Heyclexa U HaXOAUTh CIO-
coOBI BBIX0/Ia U3 CUTYyallUU HEYCIIEeXa;

— yMemb oyeHums CTENEeHb YCIENTHOCTU CBOCH WHIWBUIYAIbHONW 0Opa30BaTEIIbLHON Jes-

TENHHOCTH;



— dasamu OyeHK)y CBOUM JIMYHOCTHBIM KaueCTBaM M YepTaM XapakTepa («KaKoB s1»), ONpe-
JCISITh HAIIPaBJICHUS CBOETO Pa3BUTHS («KAKHUM 51 XOUY CTATh», «4TO MHE IS TOTO HAaJ0
cIenaThy).

Cpeocmeom popmuposanus perynaTuBHBIX Y'Y ]| coykaT TEXHOJIOTHS MPOOJIEMHOTO Tra-
JIoTa Ha 3Talle U3y4eHHs HOBOI'O MaTeprajla U TEXHOJOTHS OIICHUBAHUS 00pa30BaTeIbHBIX

JOCTHKEHUU (Y4€OHBIX YCIIEXOB).

ITo3naBareabHbie YY/I:

5-9-ii ki1accel

— AHAIUBUPOBAMb, CPABHUBAMb, KAACCUPUYUPOBamb U 0000wamb DAKTHI U SIBIICHHUS;

— ocywjecmeisaims CpaBHEHUE U KIIACCU(DUKAIUIO, CAMOCTOATEILHO BHIOMPAsi OCHOBAHUS U
KPUTEPHUH ISl YKA3aHHBIX JJOTUYECKUX OTIEPAIINii; CTPOUTH KIACCU(UKAITUIO MTYyTEM JTUX O-
TOMUYECKOTO JIeJIeHHsI (Ha OCHOBE OTPHUIAHUS);

— cmpoumbp JIOTUYECKH 00OCHOBAaHHOE PACCY’KIEHHUE, BKIIIOUYAIOIIEE YCTAHOBICHHUE MPH-
YUHHO-CJICACTBEHHBIX CBS3EH;

— c030a6amb MaTeMaTUYECKUE MOJIEIH;

— COCTaBJIITh TE3UCHI, PA3IMYHbBIC BUABI TUTAHOB (TIPOCTHIX, CIOXKHBIX U T.II.), TpeoOpa3o-
BBIBAaTh UH(OPMAIIHIO U3 OJTHOTO BUJA B APyroi (Tabiuily B TEKCT, AUarpaMMy | 1p.);

— 8bIYUMBIEGAMb BCE YPOBHH TEKCTOBOW MH(OpMAILINH;

— ymemb onpedeiisimb BO3MOXHBIC MCTOYHUKHA HEOOXOMMMBIX CBEACHHWH, MPOM3BOIUTH
MOMCK MH(OpMAIHU, aHATU3UPOBATH U OIIEHUBATH €€ JOCTOBEPHOCTH;

— MOHUMAsI TIO3UIIMIO APYTOr0 YEJIOBEKA, pa3iuiams B €ro peur: MHEHUE (TOYKY 3pEHUS),
JI0KA3aTeNbCTBO (apryMEeHThI), (DaKThl, THIOTE3bl, aKCUOMBI, Teopuu. [[ns aToro camo-
CTOSITEJIBHO HCIIOJIh30BaTh Pa3JIMYHbIE BUJBI YTCHUs (M3ydaroliee, MpOCMOTPOBOE, O3HA-
KOMHTEIILHOE, IIOUCKOBOE), TPUEMBI CITYIITAHU.

— caMOMy c030a8amb UCTOYHUKUA WH(DOpPMAIIMU Pa3HOTO THUMA M JIJIS Pa3HBIX ayJAUTOPH,
cobJiroaaTh HH(POPMAIIMOHHYIO TUTUEHY U MpaBuiia HHOOPMAIIMOHHON 0€30MacHOCTH;

— yMemb UCNOb3068aMb KOMIIBIOTEPHBIC 1 KOMMYHHKAIIMOHHBIC TEXHOJOTUN KaK UHCTPY-
MEHT JIJIsl IOCTM)KCHHSI CBOUX IeJiel. YMeTh BhIOUpaTh a/leKBAaTHBIE 3a/1aue€ MHCTPYyMEH-

TAJBHBIC ITPOTPAMMHO-AIIIAPATHBIC CPEACTBA U CCPBUCKI.



Cpedcmeom ¢hopmuposanus no3HaBaTenbHbIX Y'Y [l cinyxar yueOHbIM MaTepua u npexie
BCEro MPOAYKTHUBHBIE 3a/laHusl y4EOHMKA, MO3BOJIAIOIINE MPOABUIaThCSA MO BCEM ILIECTH
JIMHUSAM Pa3BUTHSL.

1-1 JIP — Wcnosib30BaHME MAaTEMAaTUYECKUX 3HAHUM JJIA PEIICHHS Pa3JIMYHBIX MaTEMaTH-
YECKUX 3aJ1a4 U OLIEHKH ITOJYyYEHHBIX PE3YJIbTATOB.

2-s1 JIP — COBOKYNHOCTh YMEHHUH MO HCHOJB30BAHUIO JOKA3aTEIbHON MaTeMaTUYeCKOU
peuu.

3-1 JIP — CoBOKYNHOCTh YMEHHUH 110 paboTe ¢ MHPOpPMALIMEN, B TOM YUCIIE U C Pa3JINYHbI-
MH MaTEMAaTUYECKUMHU TEKCTAMH.

4-g JIP — YMeHHs HCIOJIb30BAaTh MaTEMATUYECKUE CPEACTBA JJISl U3YUEHUS U ONUCAHUS
peanbHBIX IPOLECCOB U SBJICHUN.

5-s JIP — He3aBHUCHUMOCTD U KPUTUYHOCTH MBILLIJIEHUS.

6-s1 JIP — Bossg 1 HACTOMYUBOCTH B JOCTHKECHUU LEJIH.

KommynukatuBubie YV /1

5-9-ii kyaccel

— CaMOCTOATENIBHO Op2aHu306bl6anmsb y4eOHOE B3aWMOJECHCTBUE B Tpymnne (ONpeaeisiTh
oO11ue 1eNu, TOTOBapUBaThCA JIPYT C IPYTOM U T.1.);

— OTCTaMBasi CBOIO TOUKY 3PEHHUS, nPUBOOUNb apeyMeHmbl, TOATBEPKIasd UX (paKTaMu;

— B JJUCKYCCUU yMemb 8bl08UHYMb KOHTPAPTYMEHTHI;

— YUYUTBCS KPUMUYHO OMHOCUMbCA K CBOEMY MHEHMIO, C JIOCTOMHCTBOM HPU3HABAMDb
OIIMOOYHOCTH CBOEr0 MHEHHUS (€CIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

— MOHUMAs TO3UIINIO APYTOr0, paziuyams B €r0 Peur: MHEHHE (TOYKY 3pEHUs), J0Ka3a-
TEJLCTBO (ApPTYMEHTHI), (PaKThl; TUIIOTE3bl, AKCUOMBI, TCOPHH;

— yMemb B3TJSHYTh HA CUTYAIMIO C MHOW MO3HUIMH U 00208apU6amsvCs C JIIOJAbBMHU UHBIX
MMO3ULIHAM.

Cpeocmeom popmuposanusi KOMMYHUKATUBHBIX Y Y]l ciy>kKaT TEXHOJOTUS MPOOJIEMHO-
ro auasiora (MoOyXJaroImKil U TMOABOASIIMN AUAIOT) U OpraHu3anus padoThl B MaJlbIX
rpyInax, TAKKe MCIO0JIb30BAHUE HA YPOKaX 3JIEMEHTOB TEXHOJIOTUU MPOJIYKTUBHOIO UTE-

HU.



I[IB npeomemnom nanpasnenuu:

* oOBJajZeHHe 0a30BBbIM MOHSATUHHBIM amnmnapaToM MO OCHOBHBIM pa3jeliaM COJAepiKa-
HUSI, TIPEJICTaBICHUE 00 OCHOBHBIX M3YYaE€MbIX MOHATUSX (UMCIIO, FEOMETpUYECKast
¢durypa, ypaBHeHHE, (PYHKIUSI, BEPOSITHOCTb) KaK BaKHEUIIIMX MaTEMaTUYECKUX
MOJIEIIAX, MO3BOJIAIOIINX OMUCHIBATh U U3Y4YaTh PEabHbIC MPOLIECCHI U SIBJICHUS,

* yMeHHe paboTaTh C MaTEMaTUYECKUM TEKCTOM (aHAJIM3UPOBATh, U3BJIEKATh HEOO-
XOJIMMYI0 MH(POPMAIINIO), TPAMOTHO MPUMEHITh MaTEMAaTUYECKYI0 TEPMHUHOJIOTHUIO
Y CUMBOJIAKY, UCIIOJIb30BATh PA3JIMYHbBIC SI3bIKM MATEMATUKH;

* yYMEHHE NPOBOJUTH KIACCHU(PUKAIMH, JOTMYECKHE OOOCHOBAHMS, JOKa3aTelbCTBa
MaTeMaTHYECKUX YTBEPKICHUN;

* YMEHHUE pacliO3HaBaTh BUbl MAaTEMAaTUUYECKUX YTBEPKIACHUM (aKCHOMBI, OMpejie-
JICHUSI, TEOPEMBI U JIp.), IPSIMBbIE U OOPATHBIE TEOPEMBI;

* pPa3BUTHE NPEACTABJICHUNA O YUCIIE U YUCIOBBIX CUCTEMAax OT HATypalbHbIX JO JICH-
CTBUTEIIbHBIX YHMCEJ, OBJAJCHHE HABBIKAMM YCTHBIX, TMCHbMEHHBIX, NUHCTPYMEH-
TaJIbHBIX BBIYUCIICHUM;

* OBJIQJICHUE CHUMBOJIBHBIM SI3bIKOM aireOphbl, MPUEMaMH BBITIOTHEHUS TOXJIECTBEH-
HBIX MPeoOpa30BaHU pallMOHATBHBIX BBIPAKEHUH, PEIICHUS YpPaBHEHUU, CHCTEM
YpPaBHEHH, HEPABEHCTB U CUCTEM HEPABEHCTB, YMEHUE HCIOJIb30BATH UACIO KOOP-
JVHAT HA MJIOCKOCTH JIJISI UHTEPIPETALNU YPAaBHEHU, HEPABEHCTB, CUCTEM, YMEHUE
OPUMEHSTh anredpandeckue mpeoOdpa3oBaHus, anmnapaT YpaBHEHUW W HEPABEHCTB
JUISL PELIEHUS 3a/1a49 U3 PA3JIMYHBIX Pa3/IeNIoB Kypca;

* OBJIQJICHUE CHUCTEMOW (PYHKIIMOHAIBHBIX TMOHATUH, (PYHKIIMOHAIBHBIM S3BIKOM H
CUMBOJIMKON, YMEHHE Ha OCHOBE (PYHKIMOHAIBHO-TPAPUUYECKUX MPEICTaBICHUN
ONKMCHIBATh U AHAJTU3UPOBATH PEAbHBIC 3aBUCUMOCTH;

* OBJIQJICHUE OCHOBHBIMU CIIOCOOAMU TMPEACTABICHUS M aHaln3a CTATUCTUYECKUX
JAHHBIX;, HAJIWYUE TMPEICTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B peajlb-
HOM MHpPE U 0 Pa3JIMYHBIX CIIOCO0AX UX U3YUEHHUS], O BEPOSITHOCTHBIX MOJIEIAX;

* OBJIQJICHUE TCOMETPUYECKUM S3BIKOM, YMEHHUE HCHOJIb30BaTh €ro Uil OIHMCAHMS
MPEIMETOB OKPYXKAIOIIETO MHUpPA, PA3BUTHUE MPOCTPAHCTBEHHBIX MPEACTABICHUN U

M300pa3uTeIbHBIX YMEHUHN, MPUOOPETEHNE HABBIKOB T€OMETPUUECKHUX MTOCTPOCHUN;



* YCBOEHHE CHCTEMaTHYECKHX 3HAHUHM O MIOCKUX (PUTYypax M UX CBOMCTBAX, a TAK¥Ke
Ha HArJIsAHOM YPOBHE — O IPOCTEUILIMX NPOCTPAHCTBEHHBIX TEJIaX, YMEHUE IPU-
MEHATb CUCTEMATUYECKUE 3HAHUSA O HUX JUIA PEIICHUSA T€OMETPUYECKUX U IIPAKTH-
YECKUX 3a/adY;

* YMEHHMS U3MEPATH JJIMHBI OTPE3KOB, BEIMUMHBI YIJIOB, UCIOJIB30BaTh (POPMYJIBbI AJIs
HAXO0XJICHUS IEPUMETPOB, IJIONIaIel U 00HEMOB F€OMETPHUECKUX PUTYD;

* YMEHHUE IPUMEHATh U3YYEHHBIE IIOHATHUSA, PE3YJIbTAThl, METOBI U1 PELICHUS 3a1a4
[IPAaKTUYECKOI0 XapakTepa M 3aJay U3 CMEXKHBIX IUCIUIUIMH C UCIOIb30BaHUEM

Ipu H€06XOI[I/IMOCTI/I CIIpaBOYHBIX MAaTCPUAJIOB, KAJIBKYJIATOPA, KOMIIBIOTEpA.



COAEP/KAHUE YYEBHOI'O IIPE/IMETA

Coaep:xkanue Kypca MAaTEMATHKH B 5—6 KJiaccax

HarypaJjibHble YnciIa U HYJIb

HartypaabHblil psig YuceJ U ero CBOMCTBA

HatypansHoe 4nciio, MHOXKECTBO HAaTypalbHBIX YHCEI U €r0 CBOMCTBA, N300paKEHHUE Ha-
TypPaJIbHBIX YMCEII TOUKAMH Ha YUCIIOBOU NpsAMOU. Vconb30BaHne CBOMCTB HATYPAJIbHBIX
YyCel IPYU PELICHUH 3a/1a4.

3anuch M YTeHHe HATYPAJIbHBIX YK Ce

Pazmuuune mexay undpoit u uncinom. Ilo3uimonHas 3anuch HaTypajIbHOTO YKUCIIA, TOMe-
CTHOE€ 3Ha4YEeHHE LIU(PDI, pa3psiibl U KJIACChI, COOTHOIICHUE MEXKY ABYMs COCETHUMHU
Pa3psIHBIMU €IMHULIAMH, YTEHHUE U 3aIIMCh HATYPAJIbHBIX YHCEIL.

OxkpyriieHue HaTypaJabHBIX YHCeT

Heobxoaumocts okpyraenus. [IpaBuino okpyriaeHus: HaTypajdbHbIX YUCEN.

CpaBHeHHe HATYPAJIbHBIX YHCeJI, CPaBHEHHE ¢ yucaoM ()

IToHATHE O CpaBHEHUHU YMCEN, CPABHEHUE HATYPAJIBHBIX YUCEI IPYT C IPYTOM U C HYJIEM,
MaTeMaTU4YecKasl 3aluch CPaBHEHUMN, CIOCOOBI CPABHEHHUSI YUCE.

JeiicTBHS C HATYPAJIbHBIMH YU CJIAMU

CiioxkeHne M BBIYMTAaHNE, KOMIIOHEHTBI CJIOKEHUS U BBIUMTAHUS, CBSI3b MEXAY HUMH, Ha-
XOKJICHHUE CYMMBI U PAa3HOCTH, U3MEHEHUE CYMMBbI U Pa3HOCTH NP U3MEHEHUH KOMIIO-
HEHTOB CJIOXKEHUS U BBIYUTAHMUS.

YMHOKEHHE U JIEJICHHE, KOMIIOHEHTBI YMHOKEHUS U JACJIECHUS, CBS3b MEKY HUMH, YMHO-
KEHHE U CII0KEHUE B CTOJIOUK, JIEJICHUE YTOJIKOM, ITPOBEPKA pe3ysibTara ¢ HOMOUIbIO IIPU-
KHJIKHA U 00paTHOTO JACHCTBHUS.

IlepeMeCTUTENBHBI U COYETATEIbHBIA 3aKOHBI CIIOKEHUS M YMHOXKEHMS, PACIpENcIIn-
TEIbHBIN 3aKOH YMHOXEHHSI OTHOCUTENIBHO CIIOXKEHUS, 000CHOBAHUE ANICOPUMMOS 8bINOJI-
HEeHUsl apu@memuyeckux Oelucmesui.

CreneHnb ¢ HATypaJbHbIM MOKa3aTeJIeM

3anuce 4KcCiia B BUAE CYMMBI Pa3psAHBIX CJIAraeMbIX, IMOPSAOK BBINOJHEHUS NEHCTBUN B
BBIPAKEHUSX, COAEPKAIINX CTENEHb, BBIYMCICHUE 3HAYEHUW BBIPAXKEHUH, COAEPIKAIINX
CTEIICHb.

YucioBbie BbIPpaKEeHUA



UucnoBoe BBIPAKEHUE U €TI0 3HAYEHUE, TOPSIIOK BBIIOJIHEHUS JEHCTBUM.

Jlesienue ¢ ocTaTKOM

JleneHune ¢ OCTaTKOM Ha MHOKECTBE HATYpaJbHBIX UUCEN, C8OLUCMBA OeleHus ¢ OCmam-
kom. IIpakTuyeckue 3aj1auu Ha JEJICHUE C OCTATKOM.

CBoiicTBa M IPU3HAKH JeJIMMOCTH

CBOICTBO NIEMMMOCTH CyMMBI (pa3HocTH) Ha uyucio. [Ipuznaku genumoctu Ha2, 3, 5, 9,
10. Ilpusznaxu oenumocmu na 4, 6, 8, 11. Jlokasamenvbcmeo npusnaxos oeaumocmu. Perie-
HUE TIPAKTUYECKUX 3a7a4 C IPUMEHEHUEM MTPU3HAKOB JICIUMOCTH.

Pa3zyoxxeHne 4ncjia Ha NPOCTbie MHOKUTEIHN

[IpocThie U cocTaBHBIE Uucia, peuemo Ipamocena. PaznoxxkeHne HaTypaJbHOIO YuCia
Ha MHOXXHTEIIH, Pa3joKeHUEe Ha MPOCThIe MHOXKUTENU. Konuuecmso oenumeneul yucua, a-
20puUmM pa3ioHCeHUsi YUCIa Ha NPOCmbvle MHOMCUMENU, OCHOBHAS Meopema apugh)mMemuxu.
AJire0panvecKue BbIPAKEeHUs

Ucnonb3oBanue OyKB Jyisi 0003HAYEHUS YUCEJI, BBIUMCICHUE 3HAUCHUS allreOpandeckoro
BBIPAXEHUSI, TPUMEHEHHUE aNreOpandyeCcKuX BBIPAXKECHUM JJIsI 3alIUCH CBOMCTB apudMeTH-
YECKUX JICUCTBUH, MpeoOpa3oBaHue alreOpandecKux BhIPAKEHUM.

JleJiuTe/IM U KPaTHBbIE

JlenuTenb U €ro CBOMCTBA, OOIIMN JCIUTENb ABYX M Oojiee yuces, HauOOJbIINNH OOIIri
JeUTeNh, B3aMMHO MPOCTHIC YKCIIa, HAXOXKIEHUE HaubobIIero oduiero aenurens. Kpat-
HOE U €ro CBOMCTBA, 00Illee KpaTHOE JBYX M 0oJiee uucesl, HAaMMEHbIlee o0lee KpaTHoe,
CIOCOOBI HAXOXK/ICHUSI HAMMEHBIIIETO OOIIET0 KPaTHOTO.

Jpodu

OObIKHOBEHHBbIE POOH

Hos, gacth, ApoOHOE Yucio, Apodb. pobdHOe Yuciio Kak pe3yibTaT aeneHus. [IpaBuib-
HbI€ M HETIPABWJIbHBIE IPOOH, CMEIIaHHAsA JpOOb (CMEIIAHHOE YUCIIO).

3anuch HaTypaJIbHOTO YKCIIa B BUJE IpoOU C 3aJaHHBIM 3HAMEHATeNIeM, MpeoOpa3oBaHue
CMEIIIaHHOW JIpoOU B HEMPABUJIbHYIO IPOOL U HA0OOPOT.

[IpuBenenue apodeit k oOeMy 3HameHarento. CpaBHeHHE OOBIKHOBEHHBIX JpOOEH.
CrnoxeHrie ¥ BhIYUTaHUE OOBIKHOBEHHBIX IP0O0OCH. Y MHOKEHHUE U IeJIeHNE OOBIKHOBEHHBIX
TpOOEiA.

Apudmernueckue TeUCTBUS CO CMEIIAHHBIMU JIPOOSIMHU.

Apudmernueckre NeUCTBUS C TPOOHBIMU YHCIIAMHU.



Cnocobvl payuonanuzayuu 8bINUCIEHUU U UX NPUMEHEHUEe NPU GbINOIHEHUU OeUCTNEULL.
JecaTu4HbIE IPOOH

[lenas u gpoOHas yactu aecsaTUUHOM npoOu. IIpeoOpazoBanHue necATUYHBIX IpoOei B
oObIkHOBeHHBIE. CpaBHEHHE NECITHYHBIX apobeit. CloKkeHrne W BBIUUTAHUE ECITHYHBIX
npobeit. OKpyriieHHe NeCATUYHBIX ApoOei. YMHOKEHUE U JIeJIeHUE IeCATUYHBIX APOOeil.
Ilpeobpazosanue obvikHOBeHHBIX Opobel 6 decamuynvie Opoou. Koneunvie u beckoneu-
Hble Oecsimuyinble OpooOU.

OTHOIEeHHE ABYX YHCEJI

MacmTab Ha mnane u kaprte. [Iponmopumu. CBoicTBa MpOMOPpINA, TPUMEHEHUE TTPOTIOP-
UM U OTHOIIEHUH ITPU PEIICHUU 33]1a4.

Cpennee apupmeTnueckoe 4ncel

Cpennee apudmernueckoe nByx uucen. M3o00paxkeHue cpeaHero apupmeTnyeckoro aByx
YyceJl Ha YHMCIOBOW MpsAMoi. PemieHne mpakTHUYeCcKUX 3a/ad ¢ MPUMEHEHUEM CPEIHETO
apupmernyeckoro. Cpednee apugmemuueckoe HeCKOAbKUX YUCEIL.

IIpoueHTHI

[Tonarue npoueHrta. BeiunciieHre MPOLUEHTOB OT YUCJA U YKCIIA IO U3BECTHOMY IMPOLICH-
Ty, BBIP@KEHHE OTHOIICHUS B MPOILICHTaX. PellleHre HECIOXKHBIX MPAKTUYECKUX 3a]ay C
MIPOLICHTAMH.

J{narpaMmmbl

CronGuaThie U KpyroBble Auarpammsl. M3prneuenne nHdopmanuu u3 guarpamm. Mzoopa-
JHcenue OUazpamm no YUCi08blM OAHHBIM.

PanunonanbHbIe YHuCIa

IHonoxuTenbHbIE U OTPUIIATEIbHBIE YHCIA

N300pakeHne yncen Ha YUCIOBOM (KoopAauHaTHOM) nipsimoii. CpaBHeHHe unces. Moayb
qyucia, reoMeTpuyeckas HHTepIpeTanus MoAyJs yucia. J[edcTBust ¢ moJIOKUTETbHBIMUA U
OTpULIATENBLHBIMYU YUCIaMU. MHOXKECTBO LEbIX YHCEIL.

IlonsiTHe 0 panMoHaIBLHOM 4Yucae. [lepsuunoe npedcmasieHue 0 MHO*CECMBe PAYUo-
HAbHLIX yucel. JIeUCTBUS ¢ palliOHaIbHBIMU YHCIIAMH.

Pemenue TeKCTOBBIX 33124

Ennnunbl usMepeHuii: JIuHbI, TUIONMIAIU, 00beMa, MacChl, BpEMEHHU, CKOPOCTU. 3aBUCH-

MOCTHU MCKIY CAMHUITAMU U3MCPCHHA Ka)I(I[Oﬁ BCIIMYHUHBI.



3aBUCUMOCTH MEXIY BEIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSHUE;, TPOU3BOJUTEIBLHOCTD,
BpeMsi, paboTa; 1IeHa, KOJIMYECTBO, CTOUMOCTb.

3ajgaum Ha Bce apupmMeTHUecKHe AeiiCTBUS

Pemenne TeKCTOBBIX 3amad apupMeTHIeCKUM criocoboM. Mcmonp3oBanue TabmuUIl, CXeM,
YEPTEXKEN, IPYTUX CPENICTB NPEACTABICHUSA TaHHBIX IIPU PELICHUU 3a/1a4H.

3amavu HA IBUKEeHHE, PA00TY M MOKYNKHU

Pelienrie HECIOXKHBIX 3a7a4 HA ABUYKEHUE B MIPOTUBOMOJIOKHBIX HAPABICHUAX, B OJTHOM
HaIIPaBJICHUH, JBUKECHHE T10 PEKE M0 TEUEHUIO U NMPOTUB TeueHHus. Pelienue 3aga4 Ha co-
BMECTHYI0 paboty. [Ipumenenue qpobeii mpu penieHnu 3aaad.

3amayu HA YACTH, 101U, IPOLEHTHI

Pemenne 3aady Ha HaXOXKIAEHUE YACTH YMCIIA U YUCIA 0 €ro JacTth. Pemienue 3amay Ha
MPOIIEHTHI U 10Ju. [IpuMeHeHune nponopiuii npy penieHruy 3aaad.

Jlornueckue 3a1a4u

PelieHre HECTOXKHBIX JTOTUYECKUX 3a7au. Pewenue 1o2uieckux 3a0ay ¢ NOMowbio 2pa-
¢os, mabauy.

OcHOBHBIE MeTO/bI pPellieHUs] TEKCTOBBIX 3a4au: apudmeTrdeckuil, nepedop BapuaH-
TOB.

Harasignas reomerpust

durypsl B okpyxaromeMm mupe. Harmsaaeie npencraBieHuss o ¢purypax Ha TIIOCKOCTH:
npsiMasi, OTPE30K, JIyd, YroJi, JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTh, Kpyr. YeTbIpex-
VTOJBHUK, TPSIMOYTOJBHUK, KBaApaT. TpeyronbHUK, 6uobl mpeyeonvhuxos. Ilpasunvhole
MHo2oy2onbHuKy. V300paXkeHre OCHOBHBIX T€OMeTpuueckux Guryp. Bzaumuoe pacnoino-
JHCeHUe 08YX NPAMBLX, 08YX OKPYICHOCMEU, NPAMOU U OKpYs#cHOocmu. JInmiHa oTpeska, Jio-
MaHoU. EquHunbl n3Mepenns MHBL. [locTpoeHue oTpeska 3aJaHHON JJIMHBL. Buael yr-
noB. I'pagycHasa mepa yria. I3mMepeHrue U moCTpOEeHHUE YII0B C MOMOIIBIO TPAHCIIOPTHUPA.
[Tepumerp mHOTOyrONMBHUKA. [lOHSITHE TUTOMIAaM DUTYPBI; SAMHUITBI U3MEPEHUS TIIOIIA Y.
[Tnomaner npsMoyroiabHUKa, KBaapata. [IpubamkeHHoe M3MepeHue Iulomanu Guryp Ha
KJieTuyaton oymare. Pasnosenuxue gueypo.

Harmsinapie mpeacTaBieHus: O MPOCTPAHCTBEHHBIX (Purypax: Ky0, mapaienenunea, mpus-
Ma, nupamuja, map, chepa, Konyc, mwmHaAp. M300pakeHue mpoCcTpaHCTBEHHBIX (QUTYP.

Ilpumepovr ceuenuti. Muocoepannuxu. Ilpasunvhsvle mrocoepannuxu. IIpuMepsl pa3BepTOK



MHOTOTPAaHHHUKOB, IUJIWHApPA U KoHyca. [loHsTie 00bema; equHuIsl 00bema. OobeM mpsi-
MOYTOJILHOTO Mapajuieienunena, kyoa.

[Tonsitue o paBeHctBe Quryp. LlentpanpHas, oceBas U 3epKaibHas cummeTpun. M3o0pa-
KEHUE CUMMETPUIHBIX PUTYD.

Pelienre mpakTUYECKUX 3a71a4 ¢ MPUMEHEHHUEM MPOCTEUIINX CBOMCTB GuUryp.

HcTopusi MaTeMaTUKH

Tlosaenenue yugp, 6yke6, uepoenughos 6 npoyecce cuema u pacnpeoeieHusi NPOOYKmMos Ha
Jlpesnem brauswcnem Bocmoxe. Cea3b ¢ Heonumuueckot pesonroyuetl.

Poorcoenue wecmuoecamepuunoii cucmemsl cuucienus. lloaenenue decamuunou 3anucu
yucer.

Poorcoenue u pazsumue apugpmemuxu namypanouwix yucenr. HOK, HO/[, npocmuie yucna.
Pewemo Spamocghena.

llosenenue nynsa u ompuyamenvusix yucei 8 mamemamuxe opesHocmu. Pone /Juoghanma.
llouemy (—1)(—1) = +1?

Jlpobu 6 Basunone, Ecunme, Pume. Omxpvimue oecsimuinvlx Opooell.

CmapunHvle cucmemsl mep. /lecamuunble Opoou u Mempuyeckas cucmema mep.

JI. Maznuykuu.

Coaep:xanue Kypca MaTeMAaTHKH B 7-9 KJjaccax

AJiredpa

Yucaa

PauunoHabHbIC YK CIA

MHO0keCTBO paMOHAJIBHBIX Yyncesl. CpaBHEHHE PAllMOHAIIBHBIX YHCET.

JlecTBUSI ¢ pallMOHAIBHBIMU YUCTIaMU. [Ipedcmasgnenue payuoHaibHO20 YUCIa 0ecamuy-
HOU 0po0ObIO.

HNppanuoHajabHbie YUCIa

ITonsiTue uppanmoHansHOro yucia. PacriozHaBanue HppalvoHaIbHbIX YUCEIL.

[Ipumepsl nokazaTensbcTB B anredpe. MppannonansHocts uncna 2 . [IpuMeHnenue B reo-
merpud. Cpasnenue uppayuoraivhvix yucen. Muodcecmeo oeticmeumenvHvlx ducell.

ToxnaecTBeHHBbIE TPe0Opa3oBaHUs



YucsioBble U 0yKBEHHbIE BbIPAsKEHUSA

Boipaxkenue ¢ nepemeHHOM. 3HaueHue BbipakeHus. [loicTanoBKa BhIpaXKeHU BMECTO Tie-
PEMEHHBIX.

Ieable BbIpaKeHUs

Crenenb ¢ HaTypaJbHBIM MTOKa3aTelieM U ee cBoMcTBa. [IpeoOpa3zoBanus BhIpaXKeHUM, CO-
JepKaIIUX CTETIEHU C HATYPaJbHBIM [TOKa3aTEIeM.

OpnHouneH, MHOTOUICH. JIeHCTBUS ¢ OJHOWIEHAMHA W MHOTOWICHAMU(CI0KEHNE, BRIUATA-
HUE, YMHOXKeHue). PopMyIibl COKPAIIEHHOTO0 YMHOKEHHS: Pa3HOCTh KBaJApaToOB, KBaJApaT
CYMMBI U pa3HOCTH. Pa3noxeHne MHOTOWIEHa Ha MHOXXHUTEJIH: BBIHECEHHE OOIIEro MHO-
KUTENSI 32 CKOOKHU, 2pYynnupoexa, npumeHneHue @OOoOpmynl COKPAUWEHHO20 YMHONCEHUS.
Ksaopammnulii mpexunen, paznoscenue K6a0pamHo20 mpexuieHa Ha MHOXCUMEU.
JApo0HO-paniuoHAJIbHbIE BHIPAKEHUSA

Cremnenb ¢ 1enbIM nokaszatenem. [IpeobpazoBanue IpoOHO-TMHEHHBIX BBIPAKEHHUH: CIIO-
KEHHE, YMHOXKECHHE, AelieHue. Aneebpauyeckas opoods. [Jonycmumbie 3HaueHUs nepemeH-
HBIX 8 OPOOHO-payUoHaIbHbIX bipadicenusix. CokpaweHue aneeopauyeckux opooei. Ilpu-
sedeHue aneebpauyeckux opooell k oowemy 3Hamenamenio. /leticmsus ¢ aieeopaudeckumu
O0pobAMU: CLOJICEHUe, BbIYUMAHUe, YMHOJNCeHUe, OelleHue, 8038edeHue 8 cmenels. [Ipeod-
PA308aHUE BLIPANCEHULL, COOEPHCAUUX 3HAK MOOYJIAL.

KBagpatHbie KopHU

Apudmernuecknii KBaJpaTHbIi KopeHb. lIpeoOpa3zoBaHue BBIpaXKEHHM, COIAEPIKALIUX
KBaJpaTHbIE KOPHHU: YMHOXXEHUE, JCJIICHUE, BHIHECEHUE MHOXKHUTENS M3-TI0J] 3HaKa KOPHSI,
BHeceHue MHOMCUMes no0 3HAK KOPHAL.

YpaBHeHus M HEPABEHCTBA

PaBencrBa

HucnoBoe paBeHCTBO. CBOMCTBA YUCIIOBBIX PABEHCTB. PABEHCTBO C MMEPEMEHHOM.
YpaBHenust

[TonsiTre ypaBHEHUS U KOPHS ypaBHEHUs. [Ipedcmasnenue o pagHocuibHOCMU YpasHeHUl.
Obnacme onpedenenus ypagHenus (001acmv OONYCMUMbBIX 3HAYEHUL NePEMEHHOLL).
JIuHellHOe ypaBHEHHE U er0 KOPHU

Pemenne nuHeiHbIX ypaBHeHUH. Jlunelinoe ypaguenue ¢ napamempom. Konuwecmeo kop-

Hell TUHEIHO20 YpasHeHus. Peuienue TuHetiHbIX YPABHEe Ul ¢ napamempom.



KBagpaTtHoe ypaBHeHHe U €r0 KOPHU

KBagpartueie ypaBHeHusi. HernonHble kBagpaTHble ypaBHEHUS. [JUCKpUMUHAHT KBaJpaTHO-
ro ypaBHeHus. dopmyna KOpHEW KBaApaTHOTO ypaBHEHMs. [eopema Buema. Teopema,
obpamnas meopeme Buema. Pelienne KBaJpaTHBIX YPaBHEHUN: UCIIOJIb30BaHUE (DOPMYIIBI
JUTSL HAXOXKACHUST KOpHEH, epaguueckuii Memoo peuienuss, pa3iodceHue Ha MHOMcUmenu,
no0bop KopHell ¢ ucnonvzosanuem meopemvl Buema. Konuuecmso xopuetl keadpamHnozo
VPaGHeHUsl 8 3a8UCUMOCIU OM e20 OUCKpumunanma. buxeadopammuvie ypasnenus. Ypasne-
HUsl, C800UMbLE K JUHEUHbIM U Keaopamubim. Keadpamuule ypasnenus ¢ napamempom.
/{po0HO-paniuoHaIbHbIC YPABHEHUS

Pemenne npocredmmx apoOHO-TUHEWHBIX YpaBHEHUU. PeuteHue OpoOHO-payuoHaAIbHbIX
VpasHeHull.

Memoowl pewienus ypasHeHuu: Memoovl pagHOCUIbLHBIX NPE0OPA308aHUL, MEmMOoO 3aMeHbl
nepemennou, epaguueckuti memoo. Hcnonv3oeanue ceolicme @Qymkyuii npu peuleHuu

ypasHeHuu.

IIpocmeriwue uppayuonanvrvle ypasHenus uda 4/ f (x) = a, \/ flx) = \/ g(x).

Vpaenenus euda x™ = a . Ypasnenus 6 yeavix uuciax.

Cucrembl ypaBHeHUH

YpaBHEHUE C IBYMsI IEPEMEHHBIMU. JINHENHOE ypaBHEHUE C IBYMsI IEPEMEHHBIMU. [[ps-
Mas Kak epaguueckas unmepnpemayus IUHetH020 YPasHeHUs ¢ 08YMsl NepeMeHHbIMU.
ITonsTue cucremsl ypaBHeHUM. Pemenue cucremol ypaBHEHU. METOABI PELIEHUS] CUCTEM
JUHEHHBIX YpaBHEHUH C IBYMs MEPEMEHHBIMU: epaghuyeckutl Memoo, Memoo CAOHCEeHUs,
METOJ NMOACTAaHOBKU. Cucmemvl TUHENUHBIX YPAGHEHUL C NAPAMEMPOM.

HepaBencTBa

Hucnosble HepaBeHCTBA. CBOWCTBA YMCIOBBIX HEpaBeHCTB. [IpoBepka crpaBeqiMBOCTH
HEpPABEHCTB TP 33JIaHHBIX 3HAYCHUSX MepeMeHHbIX. HepaBeHcTBO ¢ nepeMenHoi. CTpo-
rUe U HECTporue HepaBeHCTBA. Obnacmsb onpedenenus HepaseHcmea (06aacms 0Onycmu-
MbIX 3Ha4YeHul nepemenHoll). Pelienne TMHEMHbBIX HEPABEHCTB.

Ksaopamnoe nepasencmeo u e2o pewienus. Pewenue k6a0pamuvix HEpageHcma. UCnOjlb-
308aHuUe C8OUCME U 2pagura K8AOPAMUYHOU (DYHKYUU, Memoo UHMEpP8anos. 3anuce pe-
wilenus KeaopamHozo HepaseHcmea. Pewienue yenvix u OpoOHO-pAYUOHAILHLIX Hepa-

BEHCME MenoOOM uHmepeaos.



CucreMbl HEpaBeHCTB

Cucrembl HEpaBEHCTB C OJIHOM MepeMeHHOM. PelieHue cucreM HEpaBeHCTB ¢ OJJHOM nepe-
MEHHOI: TUHEHHBIX, kéadpamHbuix. 300paxkeHne pelieHrs CUCTEMbl HEPABEHCTB Ha Y-
CJIOBOM MPSAMOM. 3anUCh PELICHUS CHCTEMbI HEPABEHCTB.

DyHKUNHA

IHonsitue pyHKuMU

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. POPMUPOBAHUE MPEICTABICHUN O METAIPEIMET-
HOM TIOHSTHH «KOoOpAuHaThl». CrnocoObl 3aaaHus (QYyHKIMI: aHaTUTUYECKUH, rpadude-
ckuit, Tabmuunbiil. ['padux ¢ynkmuu. [Ipumeps! GyHKIUi, MOTy4aeMbIX B MPOIECCE HC-
CJIEIOBAHUS PA3IUYHBIX PEaIbHBIX MPOIECCOB M pEelIeHUs 3a7ad. 3HaueHHe (QYHKIHMH B
Touke. CBoMcTBa (PYHKIMN: 00J1aCTh ONpeeNieHUs], MHOKECTBO 3HAUCHUH, HYJIH, IPOMe-
KYTKH 3HAKOTIOCTOSIHCTBA, YemHOCMb/HeuemHoCcmy, TTPOMEKYTKH BO3pACTaHUs U yObIBa-
HUs, HauOoblllee W HauMeHbllee 3HaueHus. MccnenoBanue (yHKUUU MO ee rpaduky.
lIpeocmaenenue 06 acumnmomax. Henpepvienocmo pynxyuu. Kycouno- 3aoannvie gyHx-
yuu.

JIuneiiHas pyHKUMSA

CaoiicTBa U rpauk JUHEWHOW (PYHKUUHU. YTIOBOM KO3(QpuuueHT npsMoi. Pacnonoxe-
HUe rpaduka JUuHEeHHOW (YHKIUU B 3aBUCUMOCTU OT €€ YIJIOBOrO KO3((PHUIIMEHTa U CBO-
O6onHoro wieHa. Haxoowcoenue kodpguyuenmos nuHeuHol QyHKyuu no 3a0aHHbIM YCIlo-
BUSIM. NPOXOIACOEHUE NPAMOU Yepe3 08e MOYKU C 3A0AHHbIMU KOOPOUHAMAMU, NPOXOHCOe-
HUe NPsIMOl Yepe3 OAHHYI0 MOYK) U NAPALIeNbHOL OAHHOU NPAMOUL.

KBagparuunasi pyHkuus

CaoiicTBa 1 rpaduk KBaapatuyHol QyHkiuu (mapadona). [locmpoenue epaguxa keao-
pamuyunol yHkyuu no mouxkam. HaxoxaeHue Hynel KBagpaTUYHONW (PYHKLIMU, MHOdiCe-
CMBa 3HA4eHUll, NPOMENCYMKO8 3HAKONOCMOAHCMBA, NPOMENHCYMKOE8 MOHOMOHHOCIU.

OO0paTHasi NPONOPIUHOHAIBHOCTD

CaoiicTBa pyHKIIUU Y = S ['unepOoua.

I'paduxu pyuxkumii. /Ipeoopaszosarnue epaguxa ynkyuu y = f (x) 0n1a nocmpoerus epa-
Puros Gpynuxyuii suoa y=af(kx+b)+c.

I'paghuxu ¢pynxkyuii y = a+Lb, y=+vVx,y=3xy = |x|.

X+



IlocenoBaTEILHOCTH U MPOTPECCHH

YucnoBas nocienoBareabHOCTh. [IpruMephl UnCIoBBIX TOocleoBaTebHOCTEeH. beckoneu-
HBI€ MOCJIEI0BATENLHOCTH. ApudmeTrueckast mporpeccus U ee cBoiicTa. I 'eomerpuue-
cKas mporpeccusi. Qopmyna obuje2o uieHa u CyMMul 1 NEPEbIX YIeH08 apupmemuieckoll u
eeomempuyeckotli npozpeccuti. Cxo0auasncs 2eomempuiecKkas npocpeccus.

PemieHue TeKCTOBBIX 3a71a4

3anaum Ha Bce apudMeTHYecKHe AeiicTBUS

Pemenne TeKCTOBBIX 3aja4y apupmeTudeckuM crnocodboM. Hcnonb3oBanue Tabmul, cXem,
YepTekKEeH, APYTUX CPEACTB MPEACTABICHUS JaHHBIX TIPH PEIICHUH 3a/1a4H.

3amayu HA IBUKeHHE, PAa00Ty M NOKYNKHU

AHanu3 BO3MOXXHBIX CUTYAllMil B3aMMHOT'O PACHOJIOKEHUS OOBEKTOB MPHU MX JBUKCHHH,
COOTHOIIEHHS] 00BEMOB BBINOJIHAEMBIX padOT MPU COBMECTHOM padoTe.

3agauM HA YaCTH, J0JIU, IPOIEHTHI

Pemenne 3amay Ha HaxOXKIACHUE YaCTH YMCIA W YHCIA 1O ero yactu. Pemenne 3agad Ha
MPOIICHTHI U 10JM. [I[pruMeHeHre MpomopIuii TPy pEIeHUH 3a1a4.

Jlornyeckue 3agaumn

Pemenue noruveckux 3anad. Peutenue noeuteckux 3a0ad ¢ NoOMowbio epaghos, mabauy.
OcHOBHBIE METO/IbI pelleHus] TEKCTOBbIX 3aJa4: apuPMETHUYECKUH, anredpandeckuii,
nepebop BapuaHTOB. [lepsuunvie npedcmasnenuss 0 Opy2ux Memooax peuleHus 3a0ad
(ceomempuueckue u epaghuieckue memoosl).

CTaTucTHKA M TeOpUsi BEPOSITHOCTEM

Crarucruka

TabnuyHoe U rpaduueckoe MPeACTaBICHUE JTaHHBIX, CTOJIOYATHIE U KPYTrOBbIE TUArpam-
MBI, TpadUKu, TPUMEHEHUE TUarpaMM U TpaduKoB Il OMUCAHUSI 3aBUCUMOCTEN peab-
HBIX BEJIMYMH, U3BJICYEHUE UHPOpMAIIUU U3 TaOIull, n1uarpaMMm u rpaduxoB. Onucaresnb-
HbIE CTaTUCTUYECKUE TIOKA3aTENN YHUCIOBBIX HAOOPOB: cpeaHee apudmMeTnueckoe, Meoua-
Ha, HauOoJbIllee W HaWMEHbIee 3HAYCHHs. Mephl pacceMBaHUs: pa3Max, oucnepcus u
CMAaHoapmuoe OmKIOHeHuUe.

CrnyyaitHast U3MEHUMBOCTh. VI3MEHUMBOCTh NIpHU U3MepeHUsX. Pewarowue npasuna. 3axo-

HOMEPHOCMU 6 USMEHUYUBLIX 6ETIUUYUHAX.



Cuayuaiinbie coObITHSA

Crny4aiiHble ONBITBHI (SKCIIEPUMEHTHI), AJIEMEHTapHbIE ClydaifHble cOObITUsA(UCXObI). Be-
POSITHOCTU 3JIEMEHTApPHBIX COOBITUNA. COOBITHS B CIy4aHBIX SKCHEPUMEHTAaX U Ojaro-
MPUSATCTBYIONTUE JJIEMEHTAPHBIE COOBITHS. BEpOSATHOCTH CirydaitHBIX COOBITHI. OMBITHI ¢
PAaBHOBO3MOXHBIMH 3JIEMEHTapHBIMU COObITUsIMU. Kitaccuueckrie BEpOSTHOCTHBIEC OTMBITHI
C MCTIOIb30BAaHUEM MOHET, KyOUKOB.

Ilpeocmasnenue cobvimuti ¢ nomowwto ouazpamm irepa. I[Ipomusononosicuvie codwvi-
mus, ob6veouneHue u nepeceueHue coovimuu. llpasuno cnoscenus eeposimuocmet. Ciy-
yauinwvlll 86100p. Ilpedcmasnenue sxcnepumenma 8 uode oepesa. Hezasucumvie cobvimus.
Ymnoowcenue eeposmuocmeti nezasucumvix coovimuii. Ilocnedoeamenvhvie Hezagucumble
ucnoimanus. Ilpeocmasnenue o He3a8UCUMBIX COOLIMUSAX 8 HCUHUL.

DJIeMeHThl KOMOUHATOPUKH

IIpasuno ymuooicenus, nepecmanosku, gpaxmopuan yucna. Couemanus u yucio coiema-
Huil. Popmyna yucia couemanuu. Tpeyeonvnux Ilackans. Onvimul ¢ 60abWUM YUCTIOM
PABHOBO3IMOIICHBIX DNIEMEHMAPHBIX COObIMuULL. Buiuucnenue eeposmuocmel 8 Onvlmax ¢
npumeneHuem Komounamopuuolx oopmyn. Ucnvimanusa bepuynnu. Ycenex u neyoaua. Bepo-
AmMHOCmuU codvimuil 8 cepuu ucnvimanuil bepuynnu.

CayuaiiHble BeJIMYHHbI

3Hakomcmeo co cryYyauHbiMU GeIUYUHAMU HA NPUMEPAX KOHEYHbIX OUCKPEMHbIX CIyUali-
Hulx eenuuuH. Pacnpedenenue seposmnocmeri. Mamemamuueckoe odrcuoanue. Ceoticmsa
mMamemamuyeckozo odxcuoanus. Ilonsmue o 3akone donvuiux uucen. M3mepenue eeposim-
Hocmel. [Ipumenenue 3axoHa OOTLUWUX YUCET 8 COYUONO2UU, CMPAXOBAHUU, 8 30PaABO-

OXpaHeHUU, obecneyenuu 6€30NACHOCMU HACENCHUS. 6 ’lp&?@bl'ﬂlﬁ}lblx cumyayusix.

I'eomerpus

I'eomerpuueckue ¢purypsoi

@Durypsl B reoMeTpHH ¥ B OKPY-KaI0IIeM MUpPe

['eomeTpuueckas ¢purypa. DopmMupoBaHUe MPEICTABICHUN O METanpeaMETHOM MOHATUH
«purypay.

Touka, TuHUS, OTPE30K, MpsMasd, Ty, JIOMaHas, IMII0CKOCTb, YT0J, OUCCEKTpHCca yriia U ee

CBONCTBA, BU/bI YIJIOB, MHOTOYTOJIbHUKH, KPYT.



OceBas cummeTpusi reoMeTpuueckux Guryp. LlenTpanabHas cMMMETPHS T€OMETPUUECKUX
uryp.

MHOroyroJibHIUKH

MHOroyroibHuK, €ro 3J€MEHTBl M €ro CBOMCTBA. Pacro3HaBaHMe HEKOTOPBIX MHOIO-
YTOJIHUKOB. BblnyKible u HegblnyKivle MHO20Y20abHuKY. I IpaBUIbHBIE MHOTOYTOJIBHUKH.
TpeyronsHuku. BeicoTa, Meaunana, OuccekTpuca, CpeaHssl JMHUAA TPEyroJibHUKa. PaBHO-
OellpeHHBIN TPEYroJIbHUK, €r0 CBOWCTBA M MpHU3HaKuW. PaBHOCTOPOHHUN TpPEYrOJbHHK.
[IpssMOYTONIBHBIN, OCTPOYTOJIbHBIM, TYNOYTOJIbHBIA TPEYrOJbHUKU. BHENIHWE yriael Tpe-
yronbHuka. HepaBeHncTBo TpeyronbHuka. Yersipexyronbuuku. [lapamnenorpamm, pomo,
NpsIMOYTOJILHUK, KBaJlpaT, Tpamenus, paBHoOeApeHHas Tpanenus. CBOMCTBA U MPU3HAKU
napajiesiorpaMmma, pomoa, npsiMOyroJibHUKa, KBaipaTa.

OKpy:XHOCTB, KPYT

OKpy>KHOCTbB, KpPYyI, UX JIEMEHTHl U CBOMCTBA; LICHTpaJbHBIE U BIMCaHHbIE yrubl. Kaca-
TEJIbHASL U ceKyuas K OKPYKHOCTH, UX cgoucmea. BIMCaHHbIE U ONTMCAHHBIE OKPYKHOCTH
IUISL TPEYTOJIBHUKOB, Yemulpexy20ibHUKO8, NPABUTbHBIX MHO20)201bHUKOGE.
I'eomeTpuueckne GUrypbl B npocTpaHcTBe(00beMHbIE TeJla)

Mmnocozpannuk u e2o snemenmol. Hazeanus MHO202PAHHUKOG C PA3HLIM NOJNONCEHUEM U
Koauuecmeom c2paneu. llepBUUYHBIE TPENCTAaBICHUS O MNHUPaAMHE, NapalielCuIee,
npusMe, chepe, mape, MWIMHIPE, KOHYCEe, UX 3JIEMEHTaX U MPOCTEHIINX CBOMCTBAX.
OTHOIEeHUs

PaBencrBo ¢uryp

CBOMCTBA paBHBIX TPEYTONBHUKOB. [ [pM3HaKK paBEeHCTBA TPEYTOJIBHUKOB.
MapajsiebHOCTH NPAMBIX

[Ipu3Haku 1 CBOMCTBA MapaJJICIbHBIX MPIMBIX. AKxcuoma napairervnocmu Eexnuoa. Teo-
pema Daneca.

IHepnenaukyasipHbie NpsiMble

[Ipsmoii yroa. [lepnienaukyisip k npssMoi. Haknonnas, npoekuusa. CepeAuHHbIN NepIeH-
TUKYJSIp K oTpe3Ky. Cgoticmea u npusHaxku nepneHouKyIsipHOCIMU.

ITonoOue

IIponopyuonanvusvie ompesku, nooodue gueyp. Illoooonvie mpeyeonvuuxu. Ilpuznaxu no-
oobus.

B3aumHoe pacnosioxkeHne IpsMoil U OKPY>KHOCTHU, 08YX OKPYHCHOCHELL.



HN3MepeHnsi M BbIYUCJICHUS

BenuuHbl

[Tonsarue Benuunnel. Jnuna. 3Mepenne jyinHbl. EAUHUIBI M3MEpEHNS IMHBI. BennunHa
yria. ['panycHas mepa yrna.

[TonsaTue o mIomaay MmIocko GUrypsl U ee cBorcTBax. Mamepenue miomanei. EaquHuiipt
W3MEpPEHUS TUTOLIAIH.

[IpencraBnenne 06 o6beMe u ero cBoiicTBax. M3mepenne oobema. EnMuHUIBI M3MepeHHS
00BEMOB.

HN3MepeHnsi M1 BbIYUCJICHUS

NHCTpyMEHTBI 1JIsI U3MEPEHUN U TOCTPOCHUMN; U3MEPEHHE W BBIYMCIIECHUE YIJIOB, JJIMH
(pacctostHuit), Tiomanei. Tpuronomerpudeckre GyHKIIUH OCTPOrO yIyia B MPSIMOYTOJIb-
HOM TPEYTOJIbHUKE Tpuconomempuieckue yukyuu mynozo yzia. BelunucieHne dJIeMeH-
TOB TPEYTOJIBHUKOB C HCIOJIb30BAaHUEM TPUTOHOMETPUUYECKHX COOTHOIICHUU. DOopmyIibl
IJIONIAIM TPEYTOJIbHUKA, MapajiesiorpaMMa U €ro YacTHBIX BUAOB, (OPMYJIbI IJIUHBI OK-
PYKHOCTH U 1uioniaau kpyra. CpaBHeHue U Beiuncienue miomaneil. Teopema Iudaropa.
Teopema cunycos. Teopema KOCUHYCOS.

Paccrosinus

Paccrosinue Mexay Toukamu. PaccTosiHue OT TOUKH 10 IpsiMOit. Paccmosinue mearcoy ¢u-
2ypamu.

I'eomeTpuyeckue mocTpoeHust

['eomeTpudeckue moCTpoOSHUS JJIs1 WIUTIOCTPALIMKA CBOMCTB Fr€OMETPUICCKHUX (PUTYP.
NHCTpyMEHTBI [JIs1 TIOCTPOCHUM: LIUPKYJb, JUHEWKA, YTOJNbHUK. [[pocmetiwiue nocmpoe-
HUSL YUPKYTIeM U JIUHEUKOU. NOCMpOoeHUe OUCCEKMPUCHL Veld, NePNeHOUKYIAPA K NPIMOl,
yena, pasgHo2o OAHHOMY.

Ilocmpoenue mpey2onbHUKO8 NO Mpem CHMOPOHAM, O8YM CHIOPOHAM U Velly MeHCO) HUMU,
CMopoHe U 08yM NpULeHCAuUM K Hell yenam. Jlenenue ompesxa 6 OAHHOM OMHOULEHUU.
I'eomeTpuyeckue nmpeodpa3oBaHusA

IIpeoGpazoBanust

[Tonsarue npeobpaszopanus. [IpencrapiaeHue 0 MeTanmpeIMETHOM TOHATHH «IIpeodpa3oBa-

"Huey. [looobue.



JABuxeHus1

OceBast ¥ ILIEHTpAJIbHAs CUMMETPHS, HOGOPOmM U Napajieibhvli nepernoc. Komobunayuu
0BUCEHULL HA NIOCKOCMU U UX C8OUCMEA.

BekTopbl M KOOPAUHATHI HA IJIOCKOCTH

BexkTopbl

[TonsiTue BekTOpa, NEUCTBUS HA/I BEKTOPAMH, UCIIOIH30BAHNE BEKTOPOB B (DU3UKE, pas3-
JI0JiCeHUe 8eKMOopa Ha COCMAesAowue, CKAIsApHoe npouzsedeHue.

Koopannarsl

OCHOBHBIE NOHATHS, KOOPOUHAMbBL 8EKMOpPA, paccmosinue medxcoy moukamu. Koopouna-
mul cepedunvl ompeska. Ypasnenus ¢ueyp. Ilpumenenue 6ekmopos u KoopouHam O
peuleHus poOCMetuux 2eOMempuiecKux 3a0au.

HcTopusi MaTeMaTUKH

Bosnuxnosenue mamemamuku kaxk nayku, smansl ee passumus. OcHO8Hble pazdeivbl Ma-
memamuku. Bvloalowuecs mamemamuku u ux 6Kiao 6 pazeumue HayKu.

becxkoneunocmv muoorcecmea npocmuix yucen. Qucna u onunvl ompesxkos. PayuonanvHuvle
yucna. [lompebnocms 6 uppayuonanvusix yuciax. [llxkona Iugpaeopa

3apooicoenue aneedpol 6 Hedpax apughmemuru. An-Xopesmu. Poowcoenue O6ykeenHol cum-
sonuxu. I1. @epma, @. Buem, P. /lexapm. Hcmopus éonpoca 0 nHaxodcoenuu popmyn xop-
Hell aneebpaudeckux ypaeHeHuil cmeneretl, bonvuux yemvipex. H. Tapmanws, /. Kap-
oano, HX. Abenv, 3. I'anya.

llosenenue memooa KoopouHam, nO360NANULE20 NEPEBOOUMb 2e0MempUuiecKue 00beKmbl
Ha 36K aneeopwl. llosenenue epaguros yuxyui. P [Jexapm, I1. Depma. [Ipumepvr pasz-
JIUYHBIX cUCmeM KOOPOUHAM.

3aoaua Jleonapoo Iluzanckoeo (Pubonauuu) o kpoauxax, uucia Pubonauuu. 3adaua o
waxmamuoti oocke. CXo0UMOCmMb 2e0MempulecKoil npocpeccuul.

Hcmoku meopuu  eeposammuocmeti. cmpaxogoe oeno, aszapmuvie uepvl. 11 Depma,
b.1lackanw, A. bepnynnu, A.H.Koamozopos.

Om 3emnedenus k ceomempuu. Ilugpacop u eco wikona. @anec, Apxumeo. Ilnamon u Apu-
cmomens. [locmpoenue npasunvbHblx MHO20y201bHUKO0S8. Tpuccekyus yena. Keaopamypa
Kkpyea. Yoeoenue kyba. Ucmopus uucna w. 3o1omoe ceuenue.«Hauanay Eexnuoa. JI Du-
nep, H.U.Jlobauesckuii. cmopus namoeo nocmynama.

T'eomempusa u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCMU OKPYAHCAIOWE20 MUPQ.



Acmponomus u ceomempus. Ymo u xax ysnanu Aumaxcaeop, Spamocgen u Apucmapx o
pasmepax Jlynwi, 3emnu u Connya. Paccmosinua om 3emnu 0o Jlynvt u Connya. Mzmepenue
paccmosHus om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazeumuu mamemamuku. JI. Oinep. H.H.Jlobauesckuii,
11.J1. Yebvrues, C. Kosanesckas, A.H. Koamozcopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp I, wikona mamemamuyeckux u HABUAYKUX HA-
VK, pazeumue poccutickoeo ¢roma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Ken-

ObllL.

JJIeMEeHTbI TEOPMH MHOKECTB M MATEMATHYECKOM JIOTUKH

Cornacao ®I'OC ocHoBHOrO 0011I€eT0 00pa3oBaHMs B KypC MaTeMaTHKH BBEIICH pasjiell
«JIoruka», KOTOpBIN HE NPEANONATAET AOMOJHUTEIBHBIX YACOB HA U3YUYECHUU U BCTPAUBa-
€TCsl B pa3JINYHbIE TEMbl KypCOB MAaTEMaTUKU U MHMOOPMATUKU U TPEIBAPAETCS 0O3HAKOM-
JICHUEM C JIEMEHTAMU T€OPUU MHOKECTB.

MHoxecTBa M OTHOLIEHUSI MEXKAY HUMH

MHOXECTBO, Xapakmepucmuieckoe C80UCME0 MHOMCeCmEd, dIEMEHT MHOXECTBA, Myc-
moe, KoHeuHoe, beckoneuHoe MHodcecmeo. IlonMHoOkecTBO. OTHOIIEHUE TPUHAICKHO-
CTH, BKJIFOUEHHUS, PABEHCTBA. DJIEMEHTHI MHOKECTBA, CITIOCOOBI 3aJJaHUsI MHOXECTB, pacno-
3HABaHUE NOOMHOICECNE U DTIeMEHMO8 NOOMHOICECE C UCNOIb308AHUEM KPY208 Jiiiepd.
Onepanumn HAX MHOKECTBAMU

[lepeceuenne u oObeTUHEHNE MHOXKECTB. PasHocmb MHOJCECM8, OONOHEHUE MHONCECT -
6a. Mnmepnpemayus onepayuti Ha0 MHONCECMBAMU C NOMOUbIO KpY208 Jillepa.
JJIeMEeHTBI JIOTHKHU

Onpenenenue. YTBEepKICHUS. AKCUOMBI U TeopeMbl. JlokazaTenbcTBO. J[okazaTeabCTBO
ot npoTtuBHOro. Teopema, oopaTtHas nanHou. [Iprmep n KOHTpIIpUMED.

Bricka3biBaHus

N CTUHHOCTB U JIOKHOCTH BbICKa3bIBaHUA. CodicHble U npocmule vickasviganus. Onepa-
YUu HAO BbICKAZLIBAHUAMU C UCNOJIb30BAHUEM NO2UYECKUX CBA30K. U, UIU, He. YcloeHbvle

BbLCKA3bIBAHUSL (UMNIUKAYULL).



Dopmbl opzanu3auuu yUeOHbIX 3aHAMUIL.

* KOHTpOJIbHAs paboTa;

* camocrosTeabHas padoTa;
* TECTUPOBAHUE;

* (bpoHTANIBHBINA OMPOC;

* paboTa B rpynmnax;

*  UHAMBUAYaJbHas padboTa;

¢ HCCICAOBATCIILCKAsA pa60Ta.

OcHogHble 8UObL YUEOHOI 0eamelbHOCHUL.

* HaOJIIOJICHHE;

* OJKCIIEPUMECHT;

* aHanu3 NpoOJEMHBIX CUTyalUH;

* paboTa C KHUTOH;

* aKTyalM3alus 3HAHWM;

* CcHCTeMaTH3aIus yaeOHOTO MaTepHara,;

* pelleHHE MO3HABATEIIBHBIX 337124,

* CIyIIaHbE U aHAJIN3 BBICTYIUICHUS CBOMX TOBAPHIICH;
* 0TOOp W CpaBHEHHE MaTepraja M0 HECKOJILKUM UCTOYHUKAM;
* HamucaHue pedepaToB M JTOKIAJIOB;

* BBIBOJ M JIOKA3aTEIBCTBO (POPMYIT U TEOpEM;

* [IOCTPOEHHE W aHaJM3 rpaduKoB, TAOIHUIl, CXEM;

¢ HCCIICOOBATCIIbCKAasi pa60Ta.



TIUVIAHUPYEMBIE PE3YJIBTATBI H3YYEHUA YYEBHOI'O IIPE/IMETA,
KYPCA

BbinmyckHUK Hay4uTces B 5-6 kiaccax (1151 HCIOJIb30BaHUS B NIOBCEHEBHOM KU3HU U

o0ecrieyeHHsi BO3MOKHOCTH YCHEIIHOIO0 MPOAOJIKEHUs1 00pa3oBaHMsi Ha 0a30BOM

YPOBHe):

* onepupoBaTh Ha 0A30BOM YpOBHE MOHATHSIMU: MHOXECTBO, SJIEMEHT MHOXECTBA, MO/I-

MHO>KECTBO, ITPUHAJIC)KHOCTD;

* 33/1aBaTh MHOYKECTBA MEPEUHNCIEHUEM UX JIEMECHTOB;

* HAXOJIUTh MEePeCceUCHNE, 00BEUHECHHE, IOJIMHOXKECTBO B MPOCTEHUIIINX CUTYAIIHSIX.

B noBcegHeBHOM KU3HU M IPU U3YYE€HUM JPYTUX NPeIMETOB:

* pacro3HaBaTh JOTUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS.

Yuciaa

* OnepupoBaTh Ha 0a30BOM YpOBHE MOHATUSIMHU: HATypajJbHOE YHUCIO, IIEJO€ YHCIIO,
OOBIKHOBEHHAsI IPO0b, IeCATUYHAS IPOOb, CMEIIAHHOE YKCJIO, PAllMOHAILHOE YUCIIO;

* ICIIOJIb30BaTh CBOMCTBA YMCEJ M MpaBWIA JEUCTBUN C pallMOHAJIBHBIMH YHUCIAMH TPHU
BBITTOJITHCHUY BBIYMCIICHUM;

* UCIIOJIb30BaTh MPU3HAKHU JIEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUH BBIYMCICHUN U
PEILICHUN HECIIOKHBIX 3a]a4;

* BBITIOJIHSITH OKPYTJICHUE PAllMOHAJIbHBIX YHCENI B COOTBETCTBUHU C MPABUIIAMU;

* CPaBHMBATH pallMOHAJIbHBIC YUCIIA.

B noBceaHeBHOI JKM3HU M IPU U3YyYE€HUH APYTUX NMPEIMETOB:

* OIICHUBATbH PE3YJIbTAThl BBIUMCIICHUN MPU PEIICHUM MPAKTUYECKUX 3a/1a4;

* BBITIOJIHATH CPABHEHUE YHUCEN B PEAJIbHBIX CUTYyaIlUsIX;

* COCTaBJISITh YUCIIOBBIE BBIPAXKEHUS MPU PEIICHUH MPAKTHYECKUX 3a7a4 U 3a7a4 U3 Jpy-

X Y4€OHBIX MPEMETOB.

CrarucTuka v Teopusi BepoOATHOCTEH

* [IpeacTaBnssTh JaHHBIC B BUE TAOJIHII, TUATPAMM,

* YuTaTh HH()OPMAITUIO, TPEICTABICHHYIO B BUJI€ TAOIHIIbI, JUATPAMMBI.

TexkcToBBIC 3a1a4H

* PemaTh HecllOKHBIE CIO)KETHBIC 3a/1a4M Pa3HBIX THUIIOB Ha BCe apu]meTnyecKue AehcT-

BUA,

b



* CTPOHUTH MOJEJIb YCIIOBUS 3a/1a4y (B BHJIE TAOJIMILIBI, CXEMbI, PUCYHKA), B KOTOPOW JaHbI
3HA4YEHUs JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJINYUH, C LIENIbIO MIOMCKA PEILIECHUS 3aJauH;

* OCYLIECTBJIATH CIIOCOO MOMCKA PELIECHUS 3a7aul, B KOTOPOM PACCYKJIEHUE

CTPOUTCS OT YCIOBHS K TPEOOBAHUIO MIIH OT TPEOOBAHUS K YCIOBHIO;

* COCTaBJISATH IUJIaH PEIICHUS 3a/1a4H;

* BBIJICTISATh ATAbl PELICHMS 3aa4H;

* MHTEPIPETHPOBATH BBIYUCIUTEIbHBIE PE3YJIBTATHI B 33Ja4de, HUCCIEI0BATh MOJyYEHHOE
pEelIeHNE 3a]auH;

* 3HATh Pa3JINUUE CKOPOCTEH 00BEKTA B CTOAUYEH BOJE, IPOTUB TEUEHHUS U MO0 TEUECHHIO pe-
KU;

* pemaTh 33Ja4M Ha HaX0>KJIEHUE YaCTH YKcia U YUCiia TI0 €ro 4acTu;

* pelath 3aJa4d pa3HbIX THUIOB (Ha paOOTy, Ha MOKYNKHU, HAa JIBHXKEHHE ),CBSI3bIBAIOIINX
TPH BEJIMYUHBI, BBICIATH 3TH BEJIMYMHBI U OTHOILIEHUS MEXy HUMH;

* HAXOAUTh MPOLIEHT OT YMCJA, YUCIO IO MPOLEHTY OT HEro, HaXOJIUTh MPOLEHTHOE OT-
HOIIIEHHE JIBYX YMCEJI, HAXOJIUTh MPOLIEHTHOE CHUKEHUE WJIM MPOLIEHTHOE IMOBBIIICHHE
BEJIMYMHBI;

* pemaTh HECIOXKHBIE IOTUYECKHE 3aa9d METOAOM PACCYKICHUM.

B noBceqHeBHOM KU3HH M IIPH U3YYE€HHHU APYIHX NPEIMETOB:

* BBIJIBUTaTh TUNIOTE3bl O BO3MOKHBIX MPEEIbHBIX 3HAYEHUSX UCKOMBIX BEJIMYMH B 3a/a-
ye (IenaTh NPUKUAKY)

Harasimnas reomerpust

I'eomeTpuueckue purypsi

* OnepupoBath Ha 0a30BOM ypOBHE MOHATHAMU: (PUTypa, TOUKA, OTPE3OK, MpsMas, Jyd,
JIOMaHasi, yrojl, MHOTOYTOJbHUK, TPEYrOJIbHUK M YETHIPEXYTOJIbHUK, MPSIMOYTOJbHUK U
KBaJpaT, OKPYKHOCTb U KPYT, MPSAMOYTOJbHBINA Mapasuienenunes, kyo, map. M3o0paxarsb
u3y4aeMble (PUTypbl OT PyKU U C TIOMOILBIO JJMHEUKU U LIUPKYJISL.

B noBceHeBHOM KNU3HH M NIPH U3YyYE€HHHU APYTHX MPeIMETOB:

* pemaTh NPAKTUYECKUE 3a/1a4 C MPUMEHEHHEM MPOCTEHIINX CBOMCTB QUTyYD.
N3mepeHusi M BBIYUCICHUSA

* BBINIOJIHATH U3MEPEHUE JIUH, PACCTOSHUM, BEJTUYUH YIJIOB, C TIOMOIIbI0 HHCTPYMEHTOB
11 U3MEPEHUH JIUIMH U YTJIOB;

¢ BBIYUCIIATE IIOMAAN IIPAMOYTIOJIbHUKOB.



B noBcegHeBHOM KU3HU U NIPU U3YYEHUM JAPYTrUX NPeIMeETOB:

* BBIUMCJIATH PACCTOSHUS HA MECTHOCTH B CTAHAAPTHBIX CUTYAIUAX, IUJIOMIAAU MPSIMO-
YTOJIbHUKOB;

* BBITIOJIHATH MPOCTEHIITNE TIOCTPOCHHS M U3MEPECHHSI HA MECTHOCTH, HEOOXOIUMBIE B pe-
AJIbHOM JKU3HU.

HUcTropust MaTeMaTUKHU

* OMMCHIBATH OT/ACJIBHBIC BBIIAIOIINECS PE3YIbTATHI, MOJYYEHHBIE B XOJI€ PA3BUTHA MaTe-
MATUKH KaK HayKH;

* 3HATh NPUMEPHI MATEMATUYECKUX OTKPHITUN U UX aBTOPOB, B CBA3U C OTCUECTBEHHOM U

BCEMUPHOU UCTOPHUEH.

BbInyCKHHK MOJYYUT BO3MOKHOCTH HAYYHUThCS B 5-6 kiaccax (s odecneyeHus:
BO3MOKHOCTH YCHEHIHOTO MPOAOJIKEeHHsI 00pa3oBaHus HA 0a30BOM U yIJIYyOJICHHOM
YPOBHSX)

DJIeMEeHTBI TEOPUH MHOKECTB U MATEMAaTHYECKOH JIOTHKH

* Onepuposamv NOHAMUAMU. MHONCECBO, XAPAKMEPUCMUKU MHONCECmEa, dJeMeHm
MHOJICECMBA, NYCMoe, KOHeUHoe U DeCKOHeUHOe MHONCeCm80, NOOMHONCECMBO, NPUHAO-
JIeIAHCHOCMb,

> onpeoensims NPUHAONEHCHOCMb IJIEMEHMA MHONCECMBY, 00beOUHEHUI0 U NepeceyeHUro
MHOJICECMB, 3A0A8aAMb MHOICECMBO C NOMOWbIO NePeyUCIeHUsl JIEMEHMO8, CLOBECHO20
ONUCAHUSL.

B noBcenHeBHOM KU3HU M TIPH U3yYE€HHH APYTHUX NMPEIMETOB:

* PACNO3HABAMD JIOCUYECKU HEKOPPEKMHbLE BbICKA3bIBAHUSL,

* CIMPOUMb YENOYKU YMO3AKTIIOUECHUL HA OCHOB8E UCNONb308AHUS NPABUIL TOCUKU.

Yucaa

» Onepuposamv NOHAMUAMU. HAMYPAIbHOE YUCTO, MHONCECIBO HAMYPANbHBIX HUCET, le-
Jloe YUCNO, MHOICeCmB0 YevlX yucel, 0ObIKHOBeHHAas Opobb, decimuuHas Opodv, cMme-
WAHHOE YUCTO, PAUUOHAIbHOE YUCTO, MHONCECMBO DAYUOHANbHBIX YUCel, ceomempuye-
CKasl UHMepnpemayus HamypaibHbiX, YeavlX, PAyUOHATbHBIX,

* NOHUMAMb U OOBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

* BLINOJIHAMb BbIYUCTCHUS, 8 MOM YUCLE C UCNOb30BAHUEM NPUEMOS8 PAUUOHATILHLIX Bbl-

lH/lC]ZeHMMU, 000CHOBbIBANMb ajizcopummbsl 6blNOJIHEHUA 0eu”cm6uﬁ;



* UCNOIbL308aMb NpU3HAKU deaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsbl u npoussede-
HUsL 4ucesl npu 8bINOJIHEHUU 8bIYUCIEHUL U peuleHUuU 3a0ay, 000CHO8bI8AMb NPUSHAKU Oe-
JUMOCMU;

* 8LINOIHAMb OKPY2leHUe PAYUOHATIbHBIX YUCEN C 3A0AHHOU MOYHOCMbIO;

* YNOpA00UUBAMb YUCLA, 3ANUCAHHDBIE 8 8U0e 0ObIKHOBEHHBIX U OeCAMUUHBIX OPoDell;

* naxooumv HO/ u HOK uucen u ucnonvzoeamo ux npu pewieHuu 3a0ay;

* Onepupoeamsb NOHAMUEM MOOYJIb YUCIA, 2EOMEMPUYECKAsl UHMePRpemayus MooyJis Yuc-
aa.

B noBceHeBHOM KU3HU M TIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

* NPUMEHAMb NPABUILA NPUOTIUNCEHHBIX BbIYUCTICHUL NPU PeUUeHUU NPAKMUYECKUX 3a0ay U
peuenuu 3a0ad Opy2ux y4eoHblx npeomemos;

* BbINOJIHAMb CPABHEHUE PE3YIbMAMmMOo8 GbIYUCICHUL NPU PeUeHUU NPAKMUYECKUX 3a0ay, 8
MOM YUCTe NPUOTUNCECHHBIX BbIYUCTEHULL,

* COCMABIAMb YUCTOBbLE BLIPANCEHUS U OYEHUBAMb UX 3HAUEHUS NPU peuleHUU npaKxmuye-
CKUX 3a0a4 U 3a0ay u3 Opy2ux y4eOHbix npeomemos.

YpaBHeHMs M HEPABEHCTBA

* Onepupogamsv NOHAMUAMU. PABEHCMBO, YUCTI0B0€ PABEHCMEB0, YPABHEHUe, KOPeHb Ypas-
HeHUsl, peuleHue YPasHeHUusl, YUcl080e HePABEHCMEBO.

CrarucTuka ¥ Teopusi BepoOATHOCTEH

* Onepupogamsv NOHAMUAMU: CMOAOYAMbLE U KPY208ble OUASPAMMYL, MAOIUYbL OAHHDBIX,
cpedHee apupmemuueckoe,

* U3g1eKAMb, UHDOPMAYUIO, NPEOCMABIEHHYIO 8 MAOAUYAX, HA OUACDAMMAX,

* cocmasnsams mabauysl, CMpoums OUAZPAMMbl HA OCHO8E OAHHBIX.

B noBceHeBHOM KNU3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

* U36IEKAMb, UHMEPNPEMUPOBAMb U NPeobpPa308bl6aMb UHGOPpMAYUIo, NPeOCmMAasieHHYIO
8 mabauyax u Ha OUASPAMMAx, OMmpariCauyio C8OUCMEAa U XapaKmepucmuku peaibHbIX
npoyeccos u s8JeHUl.

TexkcToBbIC 3a1a4H

* Pewwamsv npocmsie u cnodicuvie 3a0a4u pasublx munos, a makaice 3a0adu no8blUEeHHOL
mpyoHocmu,

* UCNOIL306AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CJLONCHBIX 3a0ay Ojisi No-

CMpOEHRUA NOUCKOBOU CXeMbl U peueHu: 361061‘!,'



* 3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHus 3a0ay (om mpebo8anusi K YCI08UIO U
om YCio8us K mpebo8anuio),

* MOOeIUpoB8amv paccyicoeHus npu NOUCKe peuleHus 3a0ad ¢ NOMOubIo 2pag-cxemol;

* 8bLOEIAMb IMANBL PEULCHUSL 3A0AUU U COOEPHCAHUE KAHCO020 dDMANA,

* UHMEPNPEeMUPOB8ams BbIUUCIUMENbHbIE Pe3)Ibmamvl 8 3adaye, UCCIe008amb NOJYYeH-
Hoe peuieHue 3a0adu,

* AHATUZUPOBAMb BCEBOIMONCHBIE CUMYAYUU B3AUMHO20 PACHONOHCEHUSL 08X 00BEKMO8 U
UBMeHeHUe UX XapAKMePUCUK NPU COBMECIMHOM OBUNCEHUU(CKOPOCb, 8PEMS, PACCMOS1-
HUe), npu pewerHuy 3a0ay Ha 0sudiceHue 08yX 00beKmo8 Kak 8 00OHOM, MAaK U 8 NPOmueo-
NOJIOJNHCHBIX HANPABNEHUSX,

* UCCNe008AMb BCEBO3MOIICHBIE CUMYAYUU NPU PeuleHUU 3a0ad Ha 08udceHue no pexe,
paccmampusams pasHvie CUCHeEMbl Omciema,

* peuams pazHooOpasHvle 3a0auu «HA YACMUy,

* pewams U 0O0CHOBbHIBAMb CB0E peuleHUe 3a0ay (8bloelsamb MAMeMamuyeckyo 0CHO8Y)
HA HAXO0JCOeHUe 4acmu YUcia u 4ucia no e20 Yacmu Had OCHO8€ KOHKPEeMHO20 CMbICAd
opoou,

* 0CO3HABAMb U 0OBACHAMb UOSHMUYHOCTb 3A0a4 PA3HBIX MUNOS, CEA3bIBAIOWUX MPU Be-
JUYUHBL (HA pabomy, HA NOKYNKU, HA O8UMICEHUE); 8bLOEISIMb MU GeTUYUHBI U OMHOUEHUS]
MedHcOy HUMU, NPUMEHSAMb UX NPU peuleHUU 3a0ad, KOHCMpYyUuposams codcmeerHbvle 3a0a-
YU YKA3AHHBIX MUNOB.

B noBceHeBHOI JKM3HU M MIPU U3YYE€HUH APYTUX MPeAMETOB:

* gbideNsAMb NPU peueHUul 3a0ay XapaKmepucmuku paccmampusaemon 8 3aoave cumya-
Yuu, omauyHvie OM PeaibHbIX (me, om KOMOpbIX aOCMpPazuposaiucy), KOHCMpPYUposams
HOBble CUMYAYUU C YHEeMOM dMUX XAPAKMEePUCUK, 8 YACMHOCMU, NPU peuleHul 3a0ay Ha
KOHYEeHmMpayuu, y4umsléams niomHOCMb 8eUjecmed,

* peuiams U KOHCMPYUPO8ams 3a0ayil HA OCHOBE PACCMOMPEHUS. PEAbHbIX CUMYAYULL, 8
KOMOPbIX He mpeOyemcsi MOUHbLU GbIYUCTIUMENbHBIU Pe3VIbmam,

* peuams 3a0ayu Ha 0BUIICEHUE NO peKe, PACCMAMPUBAsL PA3Hble CUCMEMbl OMCYemd.
Harasignas reomerpust

I'eomerpuyeckne purypsl

* 36nexamo, uHmepnpemuposams u npeoopazosvléams UHGOPMAYUI0 0 2eOMemMpuUecKUx

Quzypax, npedCcmasieHHyI0 Ha Yepmexncax;



* u306pasicams uzyuaemvie ueypvl Om pyKu U ¢ NOMOUbIO KOMNLIOMEPHBIX UHCIMPYMEH-
moa.

H3mepenust 1 BbIYHCIEHHS

* 8bINOJIHAMY UMepeHUe ONIUH, PACCMOAHUU, GEIUYUH Y208, C NOMOWBIO UHCINPYMEHNO8
OJ151 UsMepeHUll ONUH U Y2l08,

* BLIUUCTIAMb NIOWAOU NPAMOY2ONbHUKOS, K8AOPAmos, 00bembl NPAMOY20IbHbIX napaie-
Jlenuneoos, Ky0oe.

B noBceaHeBHOM KU3HU ¥ IPH U3YYEHUH APYTUX MPEIMETOB:

* BLIYUCTAMb PACCMOAHUSL HA MECMHOCMU 8 CMAHOAPMHBIX CUMYAYUsX, NI0WAOU Y4acm-
KO8 NPAMOY20AbHOU (hOpMbL, 00bEMbl KOMHAM,

* GLINOIHAMb NpOCMeluue NOCMPOEHUSL HA MECIMHOCMU, He0OX0OUMble 8 PedibHOU HCU3-
HU;

* OYEHUBAMb PA3MEPDL PEAIbHBIX 00BEKMO8 OKPYICAIOUWe20 MUPA.

HcTopusi MaTeMaTUKH

» Xapaxmepuzogams 6KIAO 6bIOAIOWUXC MAMEMAMUKO8 8 PA38umue MamemMamuky u

UHbIX HAYYHbLX obnacmeil.

BeinyckHuK Hay4uTcs B 7-9 kiaccax (1J1s1 HCIOJIB30BAHUS B ITOBCEHEBHOM KU3HU H
o0ecreyeHMs] BO3MOKHOCTH YCIICIIHOIO NPOAOJKeHHs 00pa3oBaHusi Ha 0a30BOM
YPOBHe)

DJIeMEeHThI TEOPHUH MHOKECTB U MATEMaTHYECKOM JIOTHKH

* OnepupoBaTh Ha 0a30BOM YpOBHEO MOHATUSMU: MHOXKECTBO, JIEMEHT MHO>KECTBA, MO/~
MHO€ECTBO, IPUHAJIEKHOCTB;

* 3371aBaTh MHO>KECTBA MIEPEUYNCICHUEM UX JIEMEHTOB;

* HAXOJUTH MepeceyeHne, O0beAMHEHUE, TOJMHOKECTBO B MPOCTEUIINX CUTYALUSX;

* onepupoBaTh Ha 0a30BOM YPOBHE MOHATHUSIMH: OIpe/eIeHHEe, akcuoma, Teopema, JoKa-
3aTeJIbCTBO;

* PUBOJUTH IPUMEPHI U KOHTPIPUMEPHI JIsl HOATBEPKACHHS CBOMX BbICKa3bIBAHU.

B noBceqHeBHOM KU3HH M NIPH U3YyYEHHHU APYIHX NMPEAMETOB:

* WCIOJB30BaTh Ipaprueckoe MpeACTaBICHUE MHOXECTB JJI OMHCAHUS PEeaIbHbIX IMPO-
LIECCOB U SIBJICHUH, TP PEIICHUHU 334 JPYTUX YUEOHBIX MTPEIMETOB.

Yucaa



e OmepupoBath Ha 0a30BOM YPOBHE MOHSATHUSMH: HATypabHOE YHUCIO, IIEJO€ YHUCIIO,
OOBIKHOBEHHAsI Jpo0b, JecATUYHas ApoOb, CMEIaHHas ApPoOb, palMOHAIBHOE YHUCIIO,
apu(METUIECKUM KBaIpaTHBIA KOPEHb;

* ICIIOJIB30BATh CBOMCTBA YHCEII U NTPABWIIA IEUCTBUM MIPY BBIIIOJIHEHNH BBIYUCIICHUM;

* UCIIOJB30BaTh MPU3HAKHU JAEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOIHEHUH BBIYMCICHUN U
PEILICHUN HECIIOXKHBIX 3a]1a4;

* BBIIIOJIHATH OKPYTJICHUE PALIMOHATIBHBIX YMCEII B COOTBETCTBUH C IIPABUJIAMU;

* OLICHMBATh 3HAYEHUE KBAJIPATHOTO KOPHS U3 MOJOKUTEIBHOTO LEJIOT0 YUCA;

* pacno3HaBaTh PAMOHAIBHBIE U UPPALMOHAIBHBIC YHCIIA;

* CpaBHUBATh YUCIA.

B noBceaqHeBHOI KM3HU M NIPU U3YYECHUH APYTUX NPEAMETOB:

* OLICHUBATh PE3YJIbTAThI BRIUUCIECHUN MPU PEIIEHUH NPAKTUYECKUX 33144,

* BBITIOJIHSTh CPABHEHHE YHCEII B PEATIbHBIX CUTYaIUsX;

* COCTaBJISITh YUCIIOBBIE BBIPAXKEHUS MPU PEIICHUH MPAKTHYECKHUX 3aJa4 U 3a7a4 U3 Jpy-
TUX Y4e€OHBIX MPEIMETOB.

ToknecTBeHHbIE IPe0dpa3oBaHUs

* BEITIOHATH HECJIOKHBIE TTPeoOpa3oBaHus JIJI BHIUYMCICHUS 3HAYCHUM YMCIIOBBIX BbIpa-
AKEHUM, COJIEpKAIUX CTEIEHH C HATypPAJIbHBIM MOKA3aTEJIEM, CTENIEHU C LEJbIM OTpHULIA-
TEJIbHBIM MTOKa3aTEeIIEM;

* BBITIOJTHATH HECJIOKHBIE MPEe0OPa30BaHUS LIEJIBIX BBIPAKEHUN: PACKPBIBATH CKOOKH, TIPH-
BOJIUTH TIOJIOOHBIE CIaraeMeblIe;

* UCIOJIK30BaTh (DOPMYJIBI COKPAIIEHHOTO YMHOXEHUs (KBaJpaT CyMMbI, KBaJapaT pa3HO-
CTH, Pa3HOCTb KBAJPATOB) ISl YIIPOIIEHHUS BHIYUCICHUIN 3HAUCHHU I BhIPAKEHUN;

* BBITIOJIHATH HECIOXKHBIE MPEe0Opa3oBaHusl IPOOHO-TUHEHHBIX BhIPAKEHUN

Y BBIpAXXEHUN C KBaJpaTHBIMU KOPHSIMHU.

B noBceqHeBHOI »KM3HU M NIPU U3YyYE€HUH IPYTUX MPEAMETOB:

* IOHUMAaTh CMBICJI 3AMKCH YUCIIa B CTAHIAPTHOM BHU/IE;

* ONepUpoOBaTh Ha 06A30BOM YPOBHE MOHSATUEM «CTAHIAPTHAS 3alUCh YUCTIA.

YpaBHeHUS U HEPABEHCTBA

* OnepupoBaTh Ha 0a30BOM ypOBHE MOHSATUSMHU: PABEHCTBO, YMCJIOBOE PABEHCTBO, ypaB-
HEHHUE, KOPEHb YPABHEHUS, PEUICHUE YPABHEHUS, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO,

PEIICHUC HEPABCHCTBA,



* IPOBEPSATH CIPABEAJIMBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;
* pelaTh JIMHEWHbBIC HEPABEHCTBA U HECIIOXKHBIE HEPABEHCTBA, CBOASIINECS K JIMHEUHBIM;

* pemaTh CUCTEMBI HECIIOKHBIX JINHEWHBIX YPABHEHUI, HEPABEHCTB;

* IPOBEPSATH, SABISETCS JIM JaHHOE YHCIIO PELIEHUEM YpaBHEHUS(HEPABEHCTBA);

* pemaTh KBaJpaTHbIE YpaBHEHU 110 (OopMyJie KOpHEN KBaIpaTHOI'O YPaBHEHUS;

* N300paXxkaTh PEIICHUS HEPABEHCTB U UX CHUCTEM HA YMCIOBOU MPSMOM.

B noBceqHeBHOM KNU3HH M NIPH U3YYE€HHHU APYTHX MPeIMETOB:

* COCTABJISITh W pelIaTh JIMHEHHBIE YPABHEHUS IIPH PEILICHUH 331a4, BO3ZHUKAIOUX B IpY-
I'MX y4eOHBIX NMpEeaMeETaX.

DyHKUNHA

* HaxonuTe 3HaueHne QyHKIMHU 1O 3alaHHOMY 3HaYEHHUIO apryMEHTa;

* HAaXOJIUTh 3HAYEHUE APTYMEHTA IO 3aJlaHHOMY 3HAYEHHIO (PYHKIMU B HECJIOXKHBIX CH-
Tyanusx;

* ONPENENATh MOJOKEHUE TOUKHU M0 €€ KOOPAMHATAM, KOOPJIMHATHI TOUYKHU IO €€ MOJIOXKe-
HUIO Ha KOOPJAMHATHOMN MJIOCKOCTH;

* 10 rpaduKy HaXOAUTh OOJACTh ONpPENEICHMs, MHOKECTBO 3HAaUY€HUM, HyIH (yHKLUH,
MPOMEKYTKH 3HAKONOCTOSIHCTBA, MPOMEXYTKH BO3PACTAHMS U YObIBaHUS, HAUOOJbIIEE U
HauMEHbIIIee 3HaUYeHUs PYHKIINH;

* CTpOUTH rpauK JIUHEUHON (DYHKIINH;

* MPOBEPSTH, SBISETCS JIU AaHHBIA rpa@uk rpadguxom 3agaHHON (DYHKIMU(JIMHEWHOM,
KBaJPaTUYHOM, 0OpaTHOM NPOMOPIIMOHATIBHOCTH);

* OMpeaensaTh NPUOIMKEHHBIE 3HAUEHU KOOPJMHAT TOUKH MepecedeHus: rpadukoB QyHK-
Ui,

* onepupoBaTh Ha 0a30BOM ypOBHE MOHITHSIMH: MOCIEA0BATEIbHOCTh, apupMeTHIecKas
Mporpeccusi, reoMeTpruecKasi Iporpeccus;

* pelaTh 3a/la4yd Ha MPOTPECCUU, B KOTOPBIX OTBET MOXKET OBbITh MOJyY€H HEeMOCpeCT-
BEHHBIM I10/ICYE€TOM 0€3 MpUMEHEHUs (OPMYII.

B noBceHeBHOM KNU3HH M NIPH U3YyYE€HHHU APYTHX NMPeMETOB:

* HICMOJb30BaTh I'paMKU peaibHBIX MPOIECCOB M 3aBUCUMOCTEH ISl OMPEICNICHUS UX
CBOMCTB (HanOOJIbIIINE U HAMMEHBIINE 3HAYEHHUS, IPOMEKYTKH BO3pACTaHUs U yObIBaHUS,

00JIaCTH TIOJIOKUTEIBHBIX U OTPUIIATEIILHBIX 3HAYCHHH HT.I1.);



* HUCTIOJIh30BaTh CBOMCTBA JMHEHHOW (PYHKITMU U ee TpaduK mpu pereHnn 3a1ad u3 JIpy-
X y4eOHBIX MPEIMETOB.

CrarucTuka ¥ Teopusi BepoOATHOCTEN

e ImeTh mpeAcTaBieHUE O CTATUCTUYECKUX XapPaKTEPUCTHUKAX, BEPOSTHOCTH CIy4alHOIO
COOBITHS, KOMOMHATOPHBIX 33J/la4yax;

* pemaTh MPOCTEHIIE KOMOMHATOPHBIC 3a/Jladd METOJOM IPSIMOTO M OpPTraHW30BaHHOTO
nepedopa;

* IPEJICTABIAThH JaHHBIC B BUJI€ TAOJIUII, TUArpaMM, TPaQUKOB;

* YuTaTh WH()OPMAITUIO, IPEICTABICHHYIO B BUIC TaOIHUIIbI, JUATPAMMBI, Tpaduka;

* OIIPE/ICNIATh OCHOBHBIE CTATUCTUYECKHUE XapaKTEPUCTUKN YUCIOBBIX HAOOPOB;

* OLIEHUBATh BEPOATHOCTH COOBITHS B IPOCTEUIIIUX CITydasiX;

* UMETh MPEJCTABJICHUE O POJIM 3aKOHA OOJIBIITNX YUCEJI B MACCOBBIX SIBIICHUSX.

B noBceqHeBHOI »KM3HU M NIPU U3YyYE€HUH IPYTHX MPEAMETOB:

* OLICHUBATh KOJIMYECTBO BO3MOKHBIX BAPUAHTOB METOJIOM Iepedopa;

* UMETh MPEJCTABICHUE O POJIM MPAKTUYECKH TOCTOBEPHBIX U MAJTOBEPOSITHBIX COOBITHIH;

* CPaBHHMBATh OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTUKH, MOIYYEHHBIE B MPOIECCE pe-
IIEHUS PUKJIATHON 3a/1a4u, U3YUYEHUS PEAJIbHOTO SIBJICHUS,

* OLIEHUBATh BEPOSATHOCTH PEATbHBIX COOBITUMN U SIBIICHUN B HECJIOKHBIX CUTYaIIUSX.
TexcToBbIE 3a124N

 PemiaTh HECJIOKHBIE CIOKETHBIC 3a7lauM Pa3HbIX TUIIOB Ha Bce apudmeTnyeckue AencT-
BHUS;

* CTPOUTH MOJIEb YCJIOBUS 3a/1auu (B BUJI€ TaOJIMIIbI, CXEMbI, PUCYHKA UJIM YPaBHEHUS ), B
KOTOPOU [1aHbl 3HAUEHUS ABYX M3 TPEX B3aUMOCBS3aHHBIX BEJIMYHH, C LEJIbIO MTOMCKA pe-
HICHUS 33]1a4U;

* OCYIIECTBIIATH CIIOCOO MOMCKA PEIICHUS 3a/1aul, B KOTOPOM PacCCyKJACHUE CTPOUTCS OT
yCJIOBHSI K TPEOOBAHUIO WK OT TPEOOBAHUS K YCIOBHIO;

* COCTaBJISITH IJIaH PEIICHUA 3a]1a4u;

* BBIJICJISITH ATAIbl PELICHUS 3a/1a4u;

* UHTEPIPETUPOBATH BHIUUCIUTEIIbHBIE PE3YJIbTAThl B 3aJa4€, UCCIEIO0BATh MOJIYyYEHHOE
pEllICHUE 3a1a4H;

* 3HATh PA3INYUE CKOPOCTEH 00BEKTA B CTOSUEH BOJIE, TPOTUB TECUCHHSI U TIO TEUCHUIO Pe-

KU,

b



* pemaTh 3aJ]a4l Ha HaXO0KJICHUE YaCTH YHCJIa U YHUCIIA IO €r0 YacTu;
* pelaTh 3aJa4d pa3HbIX TUIIOB (Ha padOTy, HA MOKYINKH, HA ABU)KEHHUE),CBA3bIBAIOLINX
TPH BEJIMYMHBI, BBIJCIATH 3TH BEJIMYMHBI U OTHOILIEHUS MEXy HUMU;

* HaxOJUTh MPOLEHT OT YMCJIA, YUCIIO MO MPOUEHTY OT HEr0, HAXOAUTh MPOLIEHTHOE CHU-
’KEHHE WJIU MPOLIEHTHOE MOBBIILICHNUE BEIMUNHBL;

* pemaTh HECIOXKHBIE JOTUYECKHE 3aa9d METOAOM PACCYKICHUM.

B noBceqHeBHOM KNU3HH M NIPH U3YYE€HHHU APYTHX MPeIMETOB:

* BBIJIBUraTh TMIIOTE3bl O BO3MOXKHBIX NPEAEIbHBIX 3HAUYEHUSAX MCKOMBIX B 3aJau€ BEJU-
YuH (AenaTh IPUKUJIKY).

I'eomeTpuyeckue purypol

* OnepupoBaTh Ha 0230BOM YPOBHE MOHITUAMU F€OMETPUUECKUX PUTYD;

* U3BJIEKaTh MH(POPMALIMIO O T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTekax B
SIBHOM BHJIE;

* IPUMEHSATH JIJISl PEIICHUS 3a/1a4 reOMEeTpUYecKe (DaKkThl, €CIU YCIOBHS UX MPUMEHEHUS
3a/1aHbl B IBHOU (hOpME;

* pemiath 3a/a4d Ha HaXOXKICHHE M€OMETPUUECKHUX BEJIMYMH MO 00pasliaM WM alropuT-
MaM.

B noBceqHeBHOM KU3HH M IIPH U3YYE€HHHU APYIHX NPEIMETOB:

* UCMOJIb30BaTh CBOMCTBA T€OMETPUUECKUX (UTYpP JUIsl pELIEHUs] TUIIOBBIX 337a4, BO3HH-
KAIOIIMX B CUTyallMsX OBCEAHEBHOM JKU3HU, 3a7a4 MPAKTUYECKOTO COJAEPKAHMSL.
OTHomeHnunst

* OnepupoBaTh Ha 0a30BOM YpOBHE MOHSATUSMU: PABEHCTBO (DUTYp, paBHbIE PUTYPBI, pa-
BEHCTBO TPEYI'OJIbHUKOB, MTAPAJLIEIBHOCTD MPSAMBIX, NEPIEHAUKYJISIPHOCTD MPSMBIX, YIJIbI
MEXy MPSMBIMH, EPIICHIUKYJISAP, HAKJIOHHAS, [IPOEKLINS.

B noBceHeBHOM KNU3HH M NIPH U3YYE€HHHU APYTHX NPeIMETOB:

* ICIIOJIb30BaTh OTHOLIEHUS ISl PELICHMS IPOCTEHIINX 3a7a4, BOZHUKAIOLIIUX B PEAIbHON
KU3HU.

N3mepeHusi M BHIYUCIEHUSA

* BhINONHATE U3MEPEHUE JUIMH, PACCTOSHHUM, BETUYHMH YIJIOB, C IOMOLIBIO HHCTPYMEHTOB
JUTSL U3MEPEHUH JIMH U YTJIOB;

* IPUMEHSTH (HOPMYJIBI IEPUMETPA, IIOWAAN U 00bEeMa, TUIOIIAIU TTOBEPXHOCTH OTAEIb-

HBIX MHOT'OTPAHHUKOB ITPX BBIYUCJIICHUAX, KOIr'ld BCC TaHHBIC UMCIOTCA B YCJIOBHH,



* mpuMeHsITh Teopemy [ludaropa, 6a30BbIe TPUTOHOMETPUIECKHAE COOTHOIIEHUS TSI BhI-
YUCJIEHUS IJIMH, PACCTOSTHUM, TIJIOIIAIEN B IPOCTEUIINX CIIyYasix.

B noBcegHeBHOI KM3HU M NIPU U3YyYEHUH APYTHUX MPEAMETOB:

* BBIUMCIISATh PACCTOSIHHAS HA MECTHOCTH B CTAaHIAPTHBIX CUTYyallWsX, IUIOMIAJH B MPO-
CTEHIIMX CIy4yasx, NPUMEHSATh (OPMYJbl B NMPOCTEUIINX CHUTYyallMsX B IOBCEIHEBHOU
KU3HU.

I'eomeTpuyeckne mMOCTPOCHUA

* M300paxaTh TUMOBBIC TJIOCKUE (GUTYPHI U (UTYPHI B POCTPAHCTBE OT PYKH U C MTOMO-
b0 NTHCTPYMEHTOB.

B noBceaqHeBHOI KM3HU M NIPU U3YyYECHUH APYTHX MPEAMETOB:

* BBIMOJIHATH IPOCTENIITNE TOCTPOCHUSI HA MECTHOCTH, HEOOXOANMBIE B peabHOM JKU3HHU.
I'eomeTpuyeckue npeodpasoBaHus

* CTtpouthb (purypy, CAMMETPUUHYIO JTAaHHOUN (PUTYpPE OTHOCUTEIHHO OCU M TOUKH.

B noBcegHeBHOM KU3HU U NIPU U3YYEHUH JAPYTUX NPeIMETOB:

* pacrno3HaBaTh ABUKEHUE OOBEKTOB B OKPYKAIOIIEM MUPE;

* pacro3HaBaTh CHMMETPHUUYHBIE GUTYPHI B OKPYKAIOIIIEM MUPE.

BekTOpbl 1 KOOPAMHATHI HA IJIOCKOCTH

* OnepupoBaTh Ha 6a30BOM YPOBHE MOHSTHUSIMHU BEKTOP, CyMMa BEKTOPOB, MPOU3BEICHUE
BEKTOpA HA YUCJIO0, KOOPAUHATHI HA MJIOCKOCTH;

* OMpeNeNaTh NPUOJIMKEHHO KOOPJIUHATHI TOYKU MO €€ M300paKeHUI0 Ha KOOPAUHATHOMN
IJIOCKOCTH.

B noBcegHeBHOM KU3HU U NIPU U3YYEHUM JPYTUX NPeIMETOB:

* MCIOJIB30BaTh BEKTOPBI ISl PELICHHS MPOCTEUIINX 3a7a4 HAa ONPENECICHUE CKOPOCTHU OT-
HOCHUTEJIBHOIO IBUKECHUS.

Hcropust MaTeMaTUKHU

* OnuChIBaTh OTIEJbHBIEC BbIAAIOIINECS PE3YJbTAThl, IOJYYEHHBIE B X0/I€ PA3BUTHUS MaTe-
MAaTUKHU KaK HayKU;

* 3HaTh IPUMEPHI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB, B CBA3U C OTCUECTBEHHOU U
BCEMHUPHOW UCTOPUEN;

* IOHUMAaTh POJIb MATEMATUKU B pa3BUTUM Poccuu.

MeToabl MaTEMAaTHKH



* BriOuparh NoaX0oaA1IUi U3YUYEHHBIA METOJ| 111 PEIICHUSI U3YYEHHBIX TUIIOB MAaTeMaTH-
YECKHX 3a/ay;
* [IpuBoAUTH IpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEN B OKpY>KAlOLIEW NIEUCTBU-

TCJIBHOCTH U ITPOU3BCACHUAX UCKYCCTBA.

BbInyCKHMK MOJYYMT BO3MOKHOCTH HAy4YUThcs B 7-9 kiaccax (s odecneveHust
BO3MOKHOCTH YCIICIIHOTO NMPOAOJIKeHHsI 00pa30oBaHUsA Ha 0a30BOM M YIJIYOJI€HHOM
YPOBHSIX)

DJIeMeHTbI TEOPUH MHOKECTB U MATEeMaTH4YeCKOM JIOTHKH

* Onepupoéams NOHAMUAMU: ONpeoeneHue, meopema, aKkCuomMa, MHOMCECMEBO, XapaKme-
PUCTMUKU MHONCECMBA, 2TIeMEHN MHONCeCmad, nycmoe, KoOHeuHoe u 6eCKoHeuHoe MHOdice-
CMBO, NOOMHOIHCECMEBO, NPUHAONEICHOCY, BKIIOUEHUE, PAGEHCIBO MHOICECTNE,

* U306padcamov MHONCECM8A U OMHOUEHUE MHOINCECME C NOMOWbIO KpY208 Jiliepa;

* onpeoensims NPUHAOTIEHCHOCHb INEMEHMA MHONCECEY, 00beOUHEHUIO U Nepecedenuio
MHOJCECMS;

* 3a0a8aMb MHONCECMBO C NOMOWbIO NEPEUUCTEHUS DIEMEHMO08, CI0BECHO20 ONUCAHUS,

* Onepuposamv NOHAMUAMU. BbICKA3ZbIBAHUE, UCIMUHHOCMb U JIOHCHOCMb 6blCKA3bI6AHUA,
ompuyaHue 8blCKA3bl8AHUL, ONepayuu HAO BbICKA3bIGAHUAMU. U, WU, He, YCI08Hble Bbl-
CKA3bI8AHUS (UMNIUKAYULL),

* CIPOUMb 8bICKA3bIBAHUA, OMPUYAHUS BbICKA3bIBAHUU.

B noBceaHeBHOM KU3HU M NIPU U3YYEHUH APYTUX MPEAMETOB:

* CIMpOUmMb YEenouKy yMO3aKI04eHUl Ha OCHOGE UCNOIb306AHUS NPAGUIL TIOSUKU,

* LUCNONIL3068AMb MHONCECEA, ONEPAYUU C MHOICECMBAMU, UX 2pagduieckoe npedcmasie-
Hue 0Jis1 ONUCAHUSL PEATbHBIX NPOYECCO8 U S8TIeHUII.

Yucaa

* Onepuposamsv NOHAMUAMU: MHOIHCECTNBO HAMYPATbHLIX YUCEN, MHOINCECTNEO YENblX YU-
cejl, MHOJCeCmB0 pPAYUOHANLHLIX YUcel, U PAYUOHATbHOE YUCTO, K8AOPAMHBIL KOPEHb,
MHOJCECBO OEUCMBUMENbHBIX YUCEeT, 2e0MempuiecKkas UHmepnpemayusi HamypaibHblx,
YevlX, PayUOHANIbHbIX, OCUCHEUMENbHBIX YUCE,

* HOHUMAMb U OOBACHAMb CMBLCI NOSUYUOHHOU 3aNUCU HAMYPATbHO20 YUCTA,

* 6bINONHAMb BbIYUCICHUS, 6 MOM YUCILE C UCNONb308AHUEM NPUEMOE DAYUOHATILHBIX 6bl-

yucaeHUul,



* 8bINOJIHAMb OKPY2leHUE PAYUOHANbHBIX YUCETL C 3A0AHHOU MOYHOCIbIO,

* CPABHUBAMNb PAYUOHATbHBIE U UPPAYUOHATbHBLE YUCA,

* NPeOCmasisims PAYUOHAILHOE YUCTIO 8 8UOe 0eCAMUYHOU OpoOU;

* YNops00uUsams YUCia, 3anUCanHble 8 8U0e 0OLIKHOBEHHOU U 0eCAMUYHOU OpooOuU;

» naxooums HOJ/[ u HOK uucen u ucnoiv3oeams ux npu peueHuu 3a0ay.

B noBceaHeBHO KH3HM ¥ TIPH U3YYEHUH APYTUX NMPEIMETOB:

* NPUMEHAMb NPABUILA NPUOTIUNCEHHBIX BbIYUCTIEHUL NPU PelUeHUU NPAKMUYECKUX 3a0ay U
peuenuu 3a0ad Opy2ux y4eoHblx npeomemos;

* 8bINOJIHAMb CPABHEHUE PE3YNIbMAMO8 GbIYUCICHUL NPU PeUeHUU NPAKMUYECKUX 3a0ay, 8
MOM YUCIe NPUOTUNHCEHHBIX BbIYUCTECHULL

* COCMABIAMb U OYESHUBAMND YUCTIO8bIE BbIPANCEHUS. NPU PEUEHUU NPAKMUYECKUX 3a0a4 U
3a0a4 u3 Opyeux yueOHvlxX npeomemos;

* 3aNUCHIBAMb U OKPY2IsAMb YUCILO8ble 3HAYEHUS PEealbHbIX BeIUYUH C UCHOIb308AHUEM
PA3HLIX CUCMeEM UMePeHUsL.

ToxkaecTBeHHBbIE MPEOOPa30BAHUS

* Onepuposams NOHAMUAMU CMENEeHU C HAMYPATbHLIM NOKA3ameem, CmeneHu ¢ Yeabim
ompuyamenbHbiM NoKa3amenem;

* BLINOIHAMb NPE0OPA30BAHUS YETbIX BbIPANCEHUNL. OeliCmBUsl C 0OHOYIEHAMU (ClodCeHuUe,
gblUUMAHUE, YMHOXNCEHUEe), OeliCEUs C MHO2OUIEHAMU(CII0JCEHUe, 8bIUUMAHUE, YMHOMCe-
Hue);

* GLINOIHAMb PA3N0NCEHUE MHOSOYUICHO8 HA MHONMCUMENU OOHUM U3 CHOCODO08. BbIHECEHUe
3a CKOOKY, epyNnuposKa, UCNoIb308anue Qopmyn COKPAUIeHH020 YMHONCEHUS,

* 8bLOCIAMb KBAOPAM CYMMbL U PASHOCMU OOHOYIEHO8,

* PACKa0bl8amsv HA MHONCUMENU KBAOPAMHbIU MPeXUieH,

* GLINOIHAMb NPEoOPA30B8AHUS BbIPAICEHULL, COOEPAHCAWUX CMEeNeHU C YelblMU Ompuya-
MeNbHbIMU NOKA3aAMeAMU, Nepexooums Om 3anucu 8 8uoe CMmeneHu ¢ yeiblM ompuya-
MmelbHbIM NoKazamesiem K 3anucu 8 uoe opoou,

* BLINOJIHAMb NPE0OPA308aHUSL OPOOHO-PAYUOHATLHBIX BbIPAJCEHUL: COKpaujeHue opooell,
npusedeHue aneeopaudeckux opodei Kk ooujemy 3HameHamesnio, ClOdHCeHUe, YMHONCEeHUe,
OejleHue aneebpaudeckux opoobetl, 8o36edeHue aneebpaudeckoi 0poou 6 HAMypaibHYIO U
Yenyo ompuyamenbHyo CmeneHy,

* BbINOJIHAMb NPE0OPA30BAHUSL LIPANHCEHUL, COOEPAHCAUUX KBAOPAMHbBIE KOPHU,



* gvidensimb K8AOpam CyMMbl UIU PA3HOCHU O8YUNEHA 8 BbIPAINCEHUSX, COOePIHCAUUX
K8aopammbvie KOPHU,

* 8LINOIHAMb NPEOOPAZ0BAHUSL BLIPANCEHULL, COOEPAHCAUSUX MOOYTb.

B noBceHeBHOM KNU3HU M TIPH U3yYE€HHH APYTHUX NMPEIMETOB:

* BLINOIHAMb NPeodPA308aHUA U OCUCMBUSL C YUCIAMU, 3ANUCAHHLIMU 8 CIMAHOAPMHOM
suoe;

* BLINOJIHAMY NPEoOPA308AHUA ANCCOPAUUECKUX BbIPANCEHUL NPU peuleHUU 3a0ay Opyaux
VUEOHBIX NPeOMemos.

YpaBHeHHs U HEPABEHCTBA

* Onepuposams NOHAMUAMU. YPABHEHUe, HEPABEHCMBO, KOPEHb YPABHEHUS, peuleHue He-
pasencmaa, pasHoCUIbHble YPAGHeHUs, 001ACmb onpedelleHus: ypasHenus (HepaseHcmaa,
cucmemvl YpagHeHULl Uil HePABeHCME),

* peuiams auHelnble YPAGHeHUs U YPAGHEHUS, C80OUMbIe K JIUHEUHbIM C NOMOWbIO MOIC-
0ecmeeHHbIX NPeoopa306aHUl;

* pewiams K8AOpamHvle YPasHeHUus U YpasHeHusl, c800uMble K K8AOPaAMHbIM C NOMOUBIO
MOACOECMBEHHBIX NPEOOPA30BAHULL,

* pewiams OpOOHO-TUHELHbLE YDABHEHUS,

* peuiams npocmeriuiie UppayuoHaibHole ypasHerus auoa +/ f (x) = a,\/ flx) = \/ g(x);

* pewiams ypasHenus suda x"=a,

* peuams YpasHeHusi CnoCoOOM pPa30HCEHUs HA MHONICUMENU U 3AMeHbl NePeMeHHOU,

* UCNONIBL308AMb MEMOO UHMEPBATIO8 OISl peuleHUsl Yeavlx U OPOOHO-PAYUOHATILHBIX Hepa-
8EHCM8,

* peuams TuHeliHble YPAGHEHUS U HEPABEHCMBA C NAPAMEMpPamu,

* peuams HeCll0HCHble K8AOPAMHblE YPAGHEHUS C NAPAMEMPOM,

* peuamyb HeCJIONCHbIE CUCTEMbL TUHEUHbIX YPAGHEHUN C NAPAMEempPamu,

* peuamy HeClOHCHble YPABHEHUS! 8 YeEIbLX YUCTAX.

B noBce1HeBHOM KU3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

* coCmasname U peulams JUHelHble U K8aOpamHvle YPAGHeHUs, YPABHEHUs, K HUM CB0O0s-
wuecs, cucmembol TUHEUHbIX YPAGHEHUN, HEPABEHCME NPU peueHUul 3a0ad Opyeux y4eOHbIX

npeomemos;



* BLINOJIHAMb OYEHKY NPABOON000OUs PEe3YIbmamos, NoIYUaAeMblX NPU peuleHUU TUHEHbIX
U K8AOPAMHBIX YPAGHEHUU U CUCMEM JIUHEUHbIX YPAGHEHUL U Hepa8eHCmE Npu peuleHuu
3a0ay Opyeux yueOHvIX npeomMemos;

* gLIOUpPaAMb COOMBEMCMEYIOUUe YPAGHEHUsl, HEPABEHCNEA UMU UX CUCEMbL OJIsL COCMA8-
JIeHUsL MAMeMamu4eckol Mooeau 3a0aHHOU PeaibHOU CUmMyayuy Uiy NPUKIAoOHoU 3a0adu;
* yMemb UHMEPNPEMUpo8ams NOJIYYEHHbIU NPU peueHuy YPasHeHus, HepaseHcmea Uil
cucmembl pe3yibmanm 6 KOHMeKcme 3a0aHHOU PeaibHOU CUMYayuu Uiy RPUKIAoHou 3a0a-
yu.

DyHKIUU

* Onepuposams NOHAMUAMU. QYHKYUOHAILHAS 3A8UCUMOCb, QYHKYUSA, 2pAPUK QYHK-
yuu, cnocoowvl 3a0aHusl YHKYUU, apeymMeHm U 3Havenue QyHKyuu, 0o1acms onpeoeieHus
U MHOJCECmB0 3HAYeHUU @YHKYuu, Hyau QYHKYUlU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMb (DYHKYUU, YeMHOCb/HeUemHOCMb QYHKYUU,

s cmpoums 2paghuku TUHEUHOU, K8aOpamuyHot QYHKYUl, 00pamuoi nponopyuoHaIbHO-
cmu, yukyuu suoa. y = a + x%, y =+x,y = Vx,y = |x].

* Ha npumepe K8AOpAMu4HOU (PYHKYUU, UCNOIb306AMb NPeodpa308anus epauxa QyHK-
yuu y=f(x) ons nocmpoenus epaguxos pyuxyuti y = af (kx +b) + ¢ ;

* COCMassimsd YPAGHEeHUs. NPAMOU N0 3A0AHHBIM YCIOBUAM: NPOX0OAUell yepe3 08e mMouKu
C 3A0AHHbLIMU KOOPOUHAMAMU, NPOX0OsUel yepes OAHHYI0 MOYKY U NAPAJLIeIbHOU OAHHOU
NpSAMOU;

* uccnedosamsb YHKYUI no ee 2paghuxy;

* HAXOOUMb MHONMCECMBO 3HAYEHUL, HYAU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOH-
HOCMU K8AOPAMUYHOU QYHKYUU,

* onepuposams NOHAMUAMU. NOCIE008AMETLHOCTb, APUDMEMUUEcKas npocpeccus, 2eo-
Mempuieckas npocpeccusi;

* pewams 3a0a4u Ha apupMemudeckyIo U 2eoMempuieckyio npocpeccuro.

B noBcenHeBHOM KU3HU M TIPH U3y4YE€HHH APYTHX NMPEIMETOB:

* ULIIOCMPUPOBAMb C NOMOWBIO 2PAPUKA PEAbHYIO 3a8UCUMOCIb UTU NPOYECC No UX Xa-
PAKmMepucmukam,

* UCNOIL30BAMb CBOUCMBA U 2PAPUK KBAOPAMUUHOU PYHKYUU NPU peueHuU 3a0ay u3 opy-
2UxX Y4eOHbIX npeomemos.

TexkcToBBIE 3a12a4YN



* Pewamsv npocmsie u cnodicuvie 3a0a4u pa3ublx Munos, a makxaice 3a0adu no8blIUEeHHO
mpyoHocmiu,

* UCNOIBL3068AMb PA3HbIE KPAMKUE 3aNUCU KAK MOOeIU MEKCMO8 CILONCHBIX 3aday O0iisi No-
CMpOEeHUsi NOUCKOBOU CXeMbl U peuleHus 3a0a4,

* PA3IUYAMb MOOENb MEKCMA U MOOelb PeuleHus: 3a0aiu, KOHCmMpPYUposams K 0OHOU MO-
oeu peuleHUsl HeCJIOHCHOU 3a0ayu pazHvle MoOoenu

mekcma 3a0avu,

* 3HAMb U NPUMEHAMb 00a cnocoba noucka peutenus 3a0ad (om mpebo8anus K yCiosuro u
om ycnoeusi K mpeboanuro),

* MOOEUPOBAMb PACCYHCOEHUSI NPU NOUCKE PeuleHUsl 3a0ay ¢ NOMOWubIO epagp-cxemol,

* 8bLOCIAMb IMANBL PEULCHUSL 3A0AUU U COOEPHCAHUE KAHNCO020 dIMANA,

* yMems 8blOUPAMb ONMUMALLHBLIL MEeMOO peulenus 3a0aiu U 0CO3HABAMb 8blOOP Memo-
0d, paccmampusams pasiuiHvle Memoobvl, HAX00UMb PA3HbLE PeUleHUs.

3a0ayu, eciu 603MONCHO,

* AHAU3UPOBAL 3aMPYOHEHUS NPU PeUeHUU 3a0al,

* BLINOJIHAMb PA3IUYHBIE NPEOOPA30BAHUSL NPEOSIONCEHHOU 3a0adU, KOHCMPYUPOB8Ams HO-
8ble 3a0auu U3 OAHHOU, 8 MOM YUcle 0opamuble;

* UHMEPNPEeMuUpPO8ams GbIUUCIUMENbHbIE PE3YIbMAmyl 8 3adaye, Ucciedo8ams NoJY4eH-
HOe peuieHue 3a0ayu,

* QHATUZUPOBAMb BCEBO3MONCHBIE CUMYAYUU B3AUMHO20 PACNONIONCEHUL 08YX 00BEKMO8 U
U3MEeHeHUe UX XapaKmepucmuk npu COBMeCMHOM OBUNCEHUU(CKOPOCHb, 8peMS, pACCMOsi-
HUe) npu peueHuu 3a0a4 Ha 08udiceHuUe 08YX 00bEeKMO8 KaK 8 00HOM, MAK U 8 NPOMUBONO-
JIOJHCHBIX HANPABLEHUSIX,

* UCCe008amb BCEBO3MONCHBIE CUMYAYUU NPU pPeuleHuy 3a0ay Ha O08UMCEeHUe No pexe,
paccmampusams pasHvle CUCeMbl OMcuema,

* peuams pazHooobpasHvie 3a0a4u «HA Yacmuy,

* pewiams U 0O0CHOBLIBAMb CB8OE peuleHue 3a0ay (8bl0esimb MAMeMamuyecKyro 0OCHO8))
HA HAXOMCOeHUe YACMU YUCIA U YUCAA N0 e20 YACMU HA OCHOBe KOHKPEMHO20 CMblLCILA
opobu,

* 0CO3HABAMb U 0OBACHAMb UOSHMUYHOCHb 3A0aY PA3HLIX MUNOS, CEA3bIBANOWUX MPU Be-

JUYUHDbL (Ha pa60my, HA NoKynkKu, Ha OGUWCBHUQ), 8b10C/ISIMb IMU BEAUHUHBL U OMHOULEHUS



MeHCOY HUMU, NPUMEHAMb UX NPU PeuleHUU 3a0ay, KOHCMPYUposams coOCmeeHHble 3a0a4
VKA3AHHBIX MUNO8;

* 81A0eMb OCHOBHBIMU MeMOOAMU PeuleHUsi 3a0a4 HA CMeCU, CNIA8bl, KOHYEHMPAYUIo,

* pewams 3a0a4u Ha NPOYEeHMbl, 8 MOM YUCTe, CLONHCHbIE NPOYEHMbL C 0O0CHOBAHUEM, UC-
NOJb3Ys pa3Hble CNOCOObL,

* peulams no2udecKue 3a0ayu PaAsHbIMU CROCODAMU, 8 MOM Yucie, ¢ 08yMs OIOKAMU U C
mpemsi OJI0Kamu OAHHbIX ¢ NOMOWbIO MAOIUY;

* pewams 3a0ayu NO KOMOUHAMOPUKE U MeoPUul 8epOSMHOCMEL HA OCHOBE UCNOIb308d-
HUSL U3YYEHHBIX MEMOO08 U 0O0CHOBLIBAMb PeuleHue,

* peuams HeCl0NCHbLE 3A0adU N0 MAMeMamu4ecKol Cmamucmuke;

* 0671A0eMb OCHOBHBIMU MEMOOAMU PEULCHUST CIONCEMHBbIX 3a0ay. apu@memuyeckutl, a-
eebpauveckuil, nepedoop BapuaHmos, 2eomempuyeckull, 2paguueckuil, NPUMEeHImMb UX 8
HOBbLIX NO CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noBcexHeBHOM KH3HM ¥ IPH U3YYEHUH APYTUX MPEIMETOB:

* gbldeNAMb NPU peuleHUul 3a0ay XapaKmepucmuku paccmampusaemol 8 3aoave cumya-
YUy, OMIUYHble Om PeasibHbIX (e, Om KOMOPbIX abCcmpacuposaiiucs),KOHCMpPYuposams
HOBble CUMYAYUU C YYemoM SMUX XapaKmepucmux, 8 4acmHoCmu, npu peuteruu 3a0ay Ha
KOHYEHMpayuu, y4umsléansv niomMHOCMb 8eUlecmed,

* peuams U KOHCMPYUposams 3a0a4u HaA OCHO8e PACCMOMPEHUSL PEAbHbIX CUmMyayuil, 8
KOMOpbuIX He mpebyemcsi MOUHbLU 8bIYUCTIUMENbHbLU Pe3YTbmam,

* peuams 3a0ayu Ha 08UdICEeHUE NO peKe, PACCMAMPUBAsL PA3Hble CUCMEMbl OMCYemd.
CrarucTuka ¥ Teopusi BepoOATHOCTEH

* Onepuposamov NOHAMUSIMU. CMOJOYAMbLE U KPY20Bble OUApaMMbl, Mabauybl OAHHbIX,
cpedHee apugpmemuveckoe, Meduard, HauboIbulee U HAUMEHbUlee 3HAYEHUS BblOOPKU,
pasmax 8vl00pKU, OUCNepcus U CMaHOapmuoe OMKIOHeHUe, CIYYAUHASL USMEHYUBOCTb,

* U36IEKAMb UHPOPMAYUIO, NPEOCMABIEHHYIO 8 MAOIUYAX, HA OUACPAMMAX, 2PAPUKAX,

* cOCMaesIsms maoauysbl, CMpouUms OUASPAMMbL U 2PAGUKU HA OCHOBE OAHHDIX,

* Onepuposamv NOHAMUAMU. HAKMOPUAL YUCIa, NePecMaHO8KU U COYEMAHUs, Mpeyeoib-
Huk Ilackans,

* NPUMEHSAMb NPABUII0 NPOU3BEOEHUS NPU PeUleHUU KOMOUHAMOPHbIX 3a0ay,



* Onepuposamb NOHAMUAMU. CLYYAUHBIL ONbIM, CIVUALUHbIU 86100, UCNbIMAHUE, INeMEH-
mapHoe cayuaiinoe cobvimue (UCX00), Klaccuyeckoe onpeoesieHue 8eposimHoCmu Cayyati-
HO20 cobbImMuUsl, onepayuu Hao CyYauHbIMU COOLIMUAMU,

* npedcmasiaims UHPOPMayuio ¢ NOMowbI0 Kpy2os Jiliepa,

* peuams 3a0a4u Ha GbIYUCIEHUE 8ePOSMHOCMU ¢ NOOCHeMOM KOIUYeCMB8ad 8APUAHIO8 C
HOMOWBIO KOMOUHAMOPUKU.

B noBceHeBHOM KNU3HU M TIPH U3yYE€HHH APYTHUX NMPEIMETOB:

* U36IEKAMb, UHMEPNPEMUPOBAMb U NPeobpa308bl8amMb UHGOPpMAYUIO, NPedCmAasieHHYIO
8 mabauyax, Ha OUAspammax, 2paguKkax, ompaxicaruyio ceoUCmMead U XapaKxmepucmuku
PEAbHBIX NPOYECCO8 U SAGIeHU,

* Onpeodenams Cmamucmuieckue XapaKxmepucmuku 8100pox no madauyam, Ouazpamma,
epaguram, 8bINOIHAMb CPABHEHUE 8 3ABUCUMOCTNU OM Yellu PeuleHUs 3a0ayll;

* OYEHUBAMb BEPOSMHOCIb PEANIbHBIX COOLIMULL U AGTEHUI.

I'eomeTpuueckue Gpurypsl

* Onepuposamv NOHAMUAMU 2eOMEMPULECKUX Puyp;

* U3GIEKAMb, UHMEPNPEMUPO8amy U NPeodpa308bleams UHPOPMAYUIO O 2eOMEMPUYECKUX
Queypax, npedcmasieHHYI0 Had YePMeHCax,

* NPUMeEHAMb ceomempuyecKkue Gaxkmol 0isl peulenus 3a0a4, 8 mom ducie, npeonoiaaro-
WUX HECKOJILKO WaA208 PeUleHUsl;

* hopmynupoeams 8 NPOCMeUUX CIy4asx c6OUCMEa U NPUSHAKU uayp;

* 00KA3bl8AMb 20MeMPUUECKUE YIMBEPIHCOCHUSI,

* glademb CMAHOAPMHOU Kiaccugurayuel niocKux gueyp(mpey2oibHuKo8 u demvipex-
V2OJIbHUKO8).

B noBceHeBHOM KNU3HU M NIPH U3yYE€HHHU APYTHUX NMPeIMETOB:

* UCNOIBL306AMb CEOUCMBA 2e0MEeMPULECKUX ueyp 018 peulenus 3a0a4 NPaKkmuieckozo
xapakmepa u 3a0ay u3 CMe#CHbIX OUCYUNTUH.

OTHOmIEeHUst

* Onepupogams NOHAMUAMU. PAGEHCMBO PUSYD, PABHbLE PuUSYpbl, PABEHCEO MPEY20ib-
HUKO8, NapauleibHOChb NPAMbLX, HEPREHOUKVIAPHOCHb NPAMbIX, VIlbl MeHCOY NPAMbIMU,
NepneHouKynap, HaKIOHHAs, NPoeKyus, noooodue gueyp, nodobHvle Gueypsl, N000OHbLIE

mpeycoJlbHUKU,



* npumenams meopemy Daneca u meopemy 0 NPONOPYUOHATLHBIX OMPE3KAX NPU peuleHUul
3a0ay;

* Xapakmepu3o8amv 63AUMHOE PACHONIONCEHUE NPAMOU U OKPYICHOCHU, O8YX OKPYIHCHO-
cmell.

B noBceaHeBHOI KM3HU M IPU M3YyYE€HUH APYTUX NMPeIMETOB:

* UCNONB308aMb OMHOULEHUSL Ol PeUleHUsl 3A0al, 03HUKAIOWUX 8 PeaTbHOU HCUZHU.
N3mepeHusi u BLIYUCTEHUS

* Onepuposamv npedcmasieHusMuY 0 ONuHe, niowaou, ooveme kax seaudurnamu. Ilpume-
Hame meopemy llughazopa, popmynvl niowaou, obvema npu peuteHuu MHO20ULa208bIX 3a-
0ay, 8 KOMOPvIX He 6ce OAHHble NPEOCMABIEHbl 8HO, A MPeOVIOm BbIYUCTIeHULL, ONePUPO-
samb Oojlee WUPOKUM KOJUYECTNBOM (POPMYL OAUHBL, NAOUA0U, 00beMda, BLIYUCTAMb Xd-
pakmepucmuxu Komounayuii pueyp(oKpyscHocmell U MHO20Y20JIbHUKOB) BbIYUCTISIMb PAC-
CMOsIHUSL MedHcOy hucypamu, npUMeHsIms mpucoHomempuieckue opmynnvl 0iisi 8blUUCTIe-
HUIL 8 DOJlee CILOJHCHBIX CYUasx, nNPo8oOUMb 8bIYUCIEHUSL HA OCHOBE PABHOBENUKOCIU U
PABHOCOCMABNIEHHOCU,

* IPOBOOUMb NPOCbIE BLIYUCTICHUS HA OObEMHBIX MENAX,

* hopmynuposams 3a0auu Ha BbIYUCIEHUE OIUH, naowadel U 00beMOo8 U peuams Ux.

B noBceaHeBHOI JKM3HU M NIPU M3YyYE€HUH APYTUX NMPeIMETOB:

* NPOBOOUNb BLIYUCTICHUS HA MECIHOCTIU,

* NPUMEHAMb HOPMYNbl NPU BLIYUCIIEHUAX 8 CMENCHLIX YUeOHbIX npeoMemax, 8 OKpy-
Jrcaroweti 0eticmeumenbHOCmi.

I'eomeTpuyeckue mnocTpoeHust

» U300pasicamsb ceomempuyeckue pucypvl o meKCmos8oMmy U CUMBOIbHOM) ONUCAHUIO,

* C60O0OHO ONEPUPOBAMb YEPMENCHBIMU UHCTNPYMEHMAMU 8 HECTONCHBIX CYYASX,

* BLINOJIHAMb NOCMPOCHUS MPEY2OTIbHUKO8, NPUMEHAMb 0MOeNbHble MenmoObl NOCMPOEHULL
YUPKYIeM U TUHELKOU U NPO80OUMb Npocmetiuiue UCCcile008aHUsi YUCIA PeuleHUl;

* U300padicamv Munogvle NIOCKUe ueypol u 0O0veMHble meia ¢ NOMOWbIO NPOCMEUUUX
KOMNbIOMEPHLIX UHCMPYMEHMO8.

B noBce1HeBHOM KU3HU M NIPH U3yYE€HHHU APYTUX MPeAMETOB:

* BLINONHAMb NPOCMelUiUe NOCMPOEHUsT HA MECHHOCMU, He0OX00UMble 8 PeanbHOU HCU3-
HU,

* OYeHUBAMb PasmMepbl PEaibHbIX 00BEKMO8 OKPYHCAIOue20 MUpd.



IIpeoOpa3zoBanus

» Onepuposamov noHsmuem O0BUNCEHUs U NPeobpa308anusi n000OUs, 61ademsb Npuemamu
nocmpoenus. oueyp ¢ UCnob308aHUeM OBUNCEHUL U NPeodpa308aHUll N0O0OUs, npuMe-
HAMb NOAYYEeHHble 3HAHUS U ONbIM NOCMPOCHUN 8 CMENCHbIX npeomemax U 8 peaibHbIX
CUMYayusix OKpysHcaoue2o mupa,

* cmpoums pueypy, no00OHYI0 OAHHOLL, NOIL308AMbCS CEOUCMBAMU NOOOOUS OIS 0OOCHO-
gamus ceolicms gueyp;

* NPUMEHSAMb CEOUCMBA OBUIICEHUU O NPOBEOeHUs NPOCEUUUX 0O0CHOBAHULL CBOUCNG
Pueyp.

B noBceqHeBHOM KWU3HH M NIPH U3YyYe€HHHU APYTHX NMPeIMETOB:

* NPUMEHAMb CEOUCMBA OBUNCEHUL U NPUMEHAMb N0000OUe OJisi NOCMPOEHUL U 8blHUCTe-
HUU.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

* Onepupogamsv NOHAMUAMU 8EKMOP, CYMMA, PA3HOCHb 86EKMOPO8, NPOU3BE0EHUE EKMO-
Pa HA YUCTIO, Y20 MedHcOy 8eKMOPAMU, CKANAPHOe NPOU3BeOeHUe 8eKmopos, KOOPOUHAMbL
HA NJI0CKOCMU, KOOPOUHAMbI 8EKMOPA,

* BLINOHAMb OCUCMBUSL HAO 8EKMOPAMU (CIOMCeHUe, 8blUUmAaHnue, YMHONCEHUEe Ha YUCTIO),
BLIYUCIAMb CKANAPHOE Npou3zgedeHue, onpedeiims 8 NPOCMEetUUx Cayuasx Y20l Meicoy
BEKMOPAMU, 8bINOIHAMb PA3N0NCEHUE 8EKMOPA HA COCMAsIsaoujue, NPUMEHAMb NOJYeH-
Hble 3HaHUsl 8 (usuKe, NOIb306AMbCL POPMYNOU BLIYUCTIEHUS] PACCNOAHUS MEHCOY MOY-
Kamu no U38eCMHbIM KOOPOUHAMAM, UCNOIb306aMb YPAGHEeHUs Queyp 018 peuleHusl 3a-
oau,

* NPUMEHAMb GEKMOPbL U KOOPOUHAMbBL ONI5l PEUEHUsl 2e0MeMPULeCcKUX 3a0ay HA GblUlUCTIe-
HUe OJIUH, Y2l08.

B noBceqHeBHOM KU3HU M TIPH U3yYe€HHH APYTHUX NMPEIMETOB:

* UCNOL306aMb NOHAMUSL 86EKMOPOS8 U KOOPOUHAM O]l peuleHus: 3a0a4 no @usuke, 2eo-
epaghuu u opyeum yueOHvIM npeomMema.

HUcropuss MmaTeMaTuKHu

* Xapaxmepuzogams 6K1A0 6bIOAIOWUXCA MAMEMAMUKO8 8 pAa3eumue MamemMamuKky U
UHBIX HAYYHBIX 0OIacmel;

® NOHUMAambsb pojib MamemamuKku 6 pa3sumuu Poccuu.



MeToabl MaTEMAaTHKH

* Ucnonv3ys usyueHHuvle Memoowl, nNpo8ooums 00KaA3amelbCmao, 8blNOJIHAMb ONPOBePI;Ce-
Hue;

* gbLIOUPaAMb U3YHUEHHbIe MemOoObl U UX KOMOUHAYUU OJIs pelueHUs MameMamuyeckux 3a-
oauy;

* UCNONB306aMb Mamemamuyeckue 3HAHUA OJisl ONUCAHUSL 3AKOHOMEPHOCHEU 6 OKpY-
arcarougeli 0eticmeumenbHOCmu U NPOU3Be0eHUsX

ucKyccmea,

* NpUMEeHsAMb npocmeluue NPoCpamMmHvle Cpeodcmea U 1eKmpoOHHO-KOMMYHUKAYUOHHbIE

Cucmembsl npu peuteHuu mamemamudeckKkux 3a0ay.



TEMATHYECKHH ITVIAH
5 KIACC MATEMATHKA (170 Y4COB)

Ne | Conepxanue maTepuaa KonunuectBo
4acoB

1 HarypajibHble unc/ia 4 HyJIb 48

2 N3mepenue BeJTMHIUH 32

3 JleIMMOCTh HATYPAJbHBIX YK Ce 19

4 OObIKHOBEHHBbIE IPOOH 64

5 IloBTOpEHME 7

6 KNTACC MATEMATHKA (170 HACOB)

Ne | Conmepxanne marepuana KomnuectBo
4acoB

1 IloBTOpeHne 3a Kypc S Kiacca 3

2 OTHOLIEHNS, IPONOPIUN, IPOLEHTHI 23

3 Ieable yncaa 31

4 PanmuoHajanHbIe YHCIa 38

5 JecaTu4HbIC TPOOH 37

6 OObIKHOBEHHbIE U IeCATHYHbIE IPOOH 27

7 | HoBTopenue 11

7 KIIACC AJITEBPA (102 YACA)

Ne | Conepxanne marepuaina KomnuectBo
4acoB

1 IToBTOpEeHMe 32 Kypc 6 KJacca 2

2 HarypajabHble uncia 2

3 PanuoHajanHbBIe YHC/Ia 3

4 JlelicTBUTE/IbHbIE YHCJIA 7

5 OnHOYWIeHBI 6

6 MHOro4JIeHbI 15

/ DopMyJibl COKPALIEHHOI'0 YMHOKECHUS 17

8 AJredpandeckue Apoou 16

9 CreneHs ¢ neabIM NOKa3aTesiemM 8

10 | JIuHeiiHble YpABHEHHS C OAHUM HEH3BECTHBIM 6

11 | CucreMbl JIMHEHHBIX YPABHCHUM 14

12 | IloBTOpeHme 6




7 KIJACC TEOMETPHA (68 YACOB)

No | Conepxxanue marepuaia KonnuecTBo
4acoB

1 HayajbHble reoMeTpuYecKue CBeIeHHs 10

2 TpeyrojibHuKH 19

3 IapajuiesibHbIE IPSIMbIE 13

4 CoOTHOIIIEHUS MEeKIY CTOPOHAMM U YIJIAMHU TPEyroJbHUKA 16

9) IloBTOpEHME 10

8 KNTACC AJITEBPA (102 YACA)

No | Conepxxanue marepuaia KonuyectBo
4acoB

1 IToBTOpEeHMe 3a Kypc 7 KJacca 2

2 DOyHKUMHU ¥ TpaGUKH 8

3 ®OyHKIHA Y=X, =X, y=1/x 7

4 KBagpaTtHbie KOpHHI 11

5 KBaapatHble ypaBHeHUs 16

6 PanmnoHa/ibHbIe YPABHEHH S 13

/ JIuneiiHas pyHKuus 7

8 KBagparuynasi pyHKIUA 7

9 J{poOHo-InHelHas pyHKUMsA 6

10 | CucteMbl paniioOHAJILHBIX YPABHEHUH 7

11 | I'padmueckuii cnocod penieHnsi CHCTEM YPABHeHU 10

12 | IloBTOpEHHE 8

8 KIIACC TEOMETPHA (68 YACOB)

No | Comepxanue marepuana KonnuecTBo
4acoB

1 YeTbIpexyroJbHUKH 14

2 Ilnomann 15

3 Ilono0HBIE TPEYTrOJIbHUKHU 19

4 Oxpy:XHOCTH 17

S IloBTOpEHME 3




9 K[TACC AJITEBPA (102 HACA)

No | Conepxxanue marepuaia KonnuecTBo
4acoB

1 IloBTOpeHue 3a kype 8 kiacca 2

2 JIuHeliHbIe HEPABEHCTBA € OJJTHUM HEU3BECTHBIM 10

3 HepaBeHcTBa BTOPOii cTeNeHH ¢ OJHUM HeH3BECTHBIM 11

4 PanmnoHajibHbIe HEPAaBEHCTBA 12

9) Kopens crenenn n 16

6 IMocaenoBaTeILHOCTH 15

/ CuHYC, KOCHHYC, TAHT€HC H KOTAHT€HC 12

8 DopMyJIbI CJI0KEHUS 10

9 DJjieMeHThbI NMPUOJIUKEHHBIX BBIYUCIEHHI, CTATHCTUKH, KOMOH- | 6
HATOPUKH U TEOPUH BEPOSITHOCTH

10 | lloBTOpEeHuUE 8

9 KIIACC TEOMETPHA (68 YACOB)

No | Conepxanue marepuaa KonuuectBo

9JacoB

1 BekTopsl 12

2 MeToa KOOPAUHAT 10

3 Co0THOILIEHHUS MeKITy CTOPOHAMH U YIJIAMH TPEeYroJbHUKA. 14
CkaJjsipHoe npou3BeJeHle BEKTOPOB

4 JIJINHA OKPYKHOCTH M IVIOIIAIb KPyra 12

5 JBuxeHus1 10

6 HauvanbHble cBeleHHS U3 CTEPEOMETPHHI 6

7 | HoBropenue 4




JlonosiHUTEIbHASI JIMTEpaTypa:

* TlocoOust st MOATOTOBKYM W/WJIA TPOBEACHUS TOCYIApPCTBEHHOW aTTECTaIllUU II0
MaTeMaTHKe 3a KypC OCHOBHOM IITKOJIBI.

* Hayunas, HaydyHO-TIONYyJIsIpHASI, ICTOpUYECKAs INTEPATypa.

* CmnpaBouHble TOCOOUS (PHLMKIONEIUH, CIOBAPH, CIIPABOYHUKU IO MaTE€MaTUKE U
T.IL.).

» Paboune TeTpamu s yUuTeINs

*  DJEKTPOHHbIC YUEOHUKH U MOCOOUS JIJISl yUUTEIS

YueOHO-UHPOPMAITOHHBIC PECYPCHI:

http://fcior.edu.ru/ — ®enepanbHbIi EHTP HHPOPMAITHOHHO-00Pa30BaTEIHLHBIX PECYPCOB
http://www.school.edu.ru/ — Poccuiickuit 00meo0pa3oBaTebHBINA TOPTAT
http://window.edu.ru/ — EnuHoe OKHO J0oCTyIa K 00pa3oBaTeIIbHBIM pecypcam
http://www.edu.ru/db/portal/sites/school-page.htm — ®enepanpubiii optan Poccuiickoe
oOpa3zoBaHue

http://catalog.iot.ru/ — O6pa3oBaTenbHbIe pecypchl cetu HTEepHET

http://ndce.edu.ru/ — Karanor yueOHUKOB, 000py10BaHHUS, JICKTPOHHBIX PECYPCOB
http://school-collection.edu.ru/ — Enunas xosekiust udpoBbIX 00pa3oBaTeIbHBIX pecyp-
COB

http://www.ict.edu.ru/ — MupopmaiiioHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH B 00pa3oBa-
HUH

http://virlib.eunnet.net/ — Buptyansnas oubnrorexa EUNnet

http://www.megabook.ru/ — Merasummknonenus mopraia «Kupumt u Medoauii»
http://www.edu-all.ru/ — IToprar BCEOBYY — Bce 06 oOpa3oBanum

http://pedlib.ru/ - kaTanor negarornueckoi OUOIMOTEKH

https://statgrad.org - Cucrema Cratl pan

https://digital. 1september.ru—O6mepoccuiickuii mpoekT «IlIkona mudpoBoro Beka
http://foxford.ru—I1{enTp onnaiin o0yuenus «Pokchopm»

TexHuyeckue cpeacTBa 00yueHus 1 yueOHoe 000pyA0BaHHUE:
*  MYJbTUMEIUUHBIN KOMIIBIOTED;
*  MYJBTUMEIUUHBIN IPOEKTOP;
* JKpaH HABECHOM;
* JI0OCKa MarHUTHasi;
* KOMIUIEKT YEepPTEKHBIX HHCTPYMEHTOB: JIMHEIKA, TpaHCTOPTUP, yroubHUK (30°, 60°,
90°), yronbpauk (45°, 90°), IUpKyIb.



https://statgrad.org/
https://digital.1september.ru/
http://foxford.ru/

