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ITosicHuTEIbHAA 3alICKA
[TporpaMMa JaHHOTO 3JIEKTUBHOI'O Kypca OpUEHTHPOBAaHA HA PACCMOTPEHHUE OTAEIbHBIX
BOIIPOCOB MaT€MaTUKHU, KOTOPbIE BXOAT B COJEpKaHNe roCyJapCTBEHHOM UTOTOBOI aTTecTaliu
10 MaTEMAaTHKE 3a KypC OCHOBHOM LIKOJIbL. Kypc nononHsAeT U pa3BUBacT MIKOJIBHBIN Kype
MaTeMaTHUKH, a TaKXkKe SBJseTcs MH)OPMALIMOHHON MOAEPKKOH JanbHeiero o0pa3oBaHus B
CTaplleH IKoJe
PaGouas mporpamma cocTaBiieHa Ha OCHOBE CIEAYIOIIUX TOKYMEHTOB:

e 3akoH Poccuiickoit @eaepannu Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
®enepauun» ot 29.12.2012;

e [Ipuka3z MunucrepcTBa oO6pazoBanus U Hayku Poccuiickoit @enepanum ot 17.12.2010 Neo
1897 «O06 yTBepkIeHUN U BBEJICHUH JieicTBUE (e/IepaTbHOTO roCy1apCTBEHHOTO
00pa30BaTeNbHOTO CTAaHJapTa OCHOBHOT'O 00IEro 00pa3oBaHUs»

e npuka3z MunHHcTEepcTBa 00pazoBanus U Hayku Poccuiickoit @eneparuu Ne 1577 ot
31.12.2015 ronma «O BHeceHUHN U3MEHEHUI B (heepabHbINA TOCY/1apCTBEHHBIN
00pa3oBaTeNbHbIN CTaHIAPT OCHOBHOTO 00IIEro 00pa3oBaHus, YTBEPKACHHBIA TPUKA30M
MunuctepcrBa oOpa3oBanus 1 Hayku Poccuiickoit @enepaunu ot 17 nexadbps 2010 r.
Nel1897» (3apeructpupoBad B Muntocte Poccun 02.02.2016 Ne 40937);

e (OO0pazoBarenbHas MporpamMma HIKoJibl ['apMoHus;

e VYueOHbIii 1aH 1Kokl ['apMoHus;

e JlokanpHBIi akT 0 paboyeil mporpaMmMe neaarora MmKoibsl ['apMOHUS B COOTBETCTBHH C
tpedoBanusimu GI'OC O0O0.

Pabouas mporpamma BBITIOJIHSET ABE OCHOBHBIC (DYHKITUH.

e WudpopmanmoHHO-MeTOANYEeCKAsS  (QYHKIHMS  TO3BOJSET  BCEM  y4acTHUKaM
00pa3oBaTeNLHOTO MpoIecca MOMYYUTh MPEACTaBICHUE O LENAX, COAEp KaHUH, OOIIen
CTpaTeruu OOY4YeHHs, BOCIMTAHUS M PAa3BUTUS Yy4yalllUXCs CPEICTBAMH JIaHHOTO
y4eOHOro npeaMeTa.

e OpraHu3auMOHHO-IUVIAHUpYOMAA (YHKUMSA @peIycCMaTpUBACT BBIJCJICHUE 3TAINOB

0o0y4deHus1, CTPYKTypHUpOBaHHE Y4eOHOTro MaTepuraia, OIpeleIeHUe ero KOJINYeCTBEHHbIX
M KAueCTBEHHBIX XapaKTEPUCTHMK Ha KaKIOM M3 JTaloB, B TOM 4YHUCIE JUISA
COJIEPKaTEIbHOIO HAIIOJHEHUS MPOMEKYTOUYHON aTTECTAllUN yYaIIUXCS.
PaGouass mporpamMma omnpezenseT WHBapUaHTHYIO (00s3aTeNbHYI0) 4YacTh Y4eOHOro
Kypca, TO €CTh IE€peueHb BOIPOCOB, KOTOPHIE MOJUIEkKAT 005A3aT€IbHOMY H3YUEHUIO B
IIKOJIE M BKJIIOYAET MaTepHuall, CO3JAIOLIUN OCHOBY MaTeMaTUYECKOW I'PaMOTHOCTH.
Pabouass mnporpamma  CcOAEMCTBYET COXpaHEHHUIO €AMHOTO  00pa30BaTEIbLHOTO
IIPOCTPAHCTBA, HE CKOBBIBas TBOPUYECKONM WHMIIMATUBBI YUUTENs,, U TNPEIOCTaBISAET
BO3MOXKHOCTH JIJISl peain3aliy pa3IuvHbIX [T0IX0I0B K TOCTPOEHHUIO yueOHOTro Kypca.

O0mas xapakrepucTuka yueOHOro Kypca
MaremMaTHKa SBISETCS OJTHUM M3 OCHOBHBIX, CHCTEMOOOPA3yIOIUX MTPEIMETOB

MIKOJBHOTO 00pa3oBaHus. Takoe MeCTO MaTeMaTHKHU CPENU IKOJIBHBIX TPEIMETOB

00ycJI0BIMBAET U €€ 0COOYIO pOJIb C TOYKU 3PEHHUSI BCECTOPOHHETO PA3BUTHUS JTUYHOCTH

yaamuxcst. [Ipr 7TOM KOTHUTHBHAS COCTaBIISIONIAS JAHHOTO Kypca IMTO3BOJISIET 00ECIICYNTh

KakK TpeOyeMblif TOCYAapCTBEHHBIM CTaHIApPTOM HEOOXOAUMBINA YPOBEHb MaTeMaTHYECKON

MOJTrOTOBKH, TaK U MOBBIIIEHHBIN YPOBEHb, SBISIOMIMNACS JOCTATOUYHBIM ISl YTIyOJIEHHOTO

U3y4YCHUS MPEIMETa.

BwMmecte ¢ TeM 0ueBUAHO, YTO MOJIOKEHUE ¢ 00yYeHHEM IpeaMeTy «MaTemaTrukay B

OCHOBHOH IIKOJIE TpeOyeT K cebe caMoro cephE3HOr0 BHUMAaHMS. AHAIN3 COCTOSTHUS

NPEenoIaBaHMsI CBUICTEIbCTBYET, UTO IIKOJIA HE MOJHOCTHIO 00eCIeunBaeT

(YHKIIMOHATIBHYIO TPAMOTHOCTD yYaIIUXCH.

Jlenasi MOMBITKY HAMTH MYTH PEIIEHUS YKa3aHHBIX MPOOJIeM, aBTOPBI HE MOTYT HE YYUTHIBATh
¥ COBPEMEHHBIC JIMJIaKTHKO-TICHXOJIOTHYECKHE TEH/ICHIINH, CBS3aHHbIE C BAPHATHBHBIM
pasBuBatomuM oopazoBanueM u TpedoBanusimu OI'OC.



A. JIN4HOCTHO OPUEHTHPOBAHHBIE MPUHIIMIIBI: IPUHLUI AJaIITUBHOCTH; TIPUHIIMII
Pa3BUTHSL; IPUHLIUI KOM(OPTHOCTH IMpoLiecca 00ydeHHUS.

b. KynbTypHO OpHEHTHPOBaHHbIE IPUHLUIIBI: IPUHIMII HEJIOCTHON KapTUHBI MUDA;
NPUHIUI HEITOCTHOCTU COJIePKaHUsI 00pa30BaHUs; MPHUHLUI CUCTEMATUYHOCTH; IPUHIIHIT
CMBICJIOBOI'O OTHOILIEHMSI K MUPY; IIPUHIIUIT OPUEHTUPOBOYHON (DYHKLIMU 3HAHUN; TPUHIIMIT
OIOpPBI HAa KYJIbTYPY KaK MUPOBO33PEHUE U KaK KyJIbTYPHBII CTEPEOTHII.

B. JlesTenbHOCTHO OpUEHTUPOBAHHBIE IPUHIIMIIBL: IPUHLUI 00Y4YEHUS 1eATEIbHOCTH;
IPUHIMI YIIPABJIIEMOTO MIEPEX0/ia OT AeSITEILHOCTH B y4eOHOM CUTYAIMH K JIESITEITbHOCTH B
KU3HEHHOM CUTyallK; MPUHLUI [1epexo/1a OT COBMECTHON yuyeOHO-1103HaBaTEIbHON
JeSITEILHOCTH K CAMOCTOSATEIBHOM JeSITEIbHOCTH y4alerocs (30Ha OIMKalIero pa3BuTHs);
IPUHIUI OMOPHI HA IPOLIECCH CIOHTAHHOTO Pa3BUTHSL; IPUHLUI (GOPMHUPOBAHUS TOTPEOHOCTH B
TBOPUYECTBE U YMEHUI TBOPUECTBA.

B ocHoBe nmocTpoeHust JaHHOTO Kypca JIEKUT Ujiest F'yMaHU3aluu o0y4eHus,
COOTBETCTBYIOIIasl COBPEMEHHBIM MPEACTABIECHUSAM O LEISX UIKOJIBHOTO 00pa30BaHUs U
ylensomnas 0codoe BHUMaHUe JINYHOCTH YYEHHKA, €ro HHTepecaM U CIIOCOOHOCTSIM.
[Ipennaraemsiii Kypc MO3BONISET 00ecTiednTh (POPMUPOBAHNE KAaK IPEAMETHBIX YMEHHH, TaK U
YHUBEPCAJIbHBIX YUEOHBIX AEHCTBUM LIKOJBbHUKOB, a TAKXKE CIIOCOOCTBYET JOCTHKEHHIO
onpeaenéHHpix Bo @PI'OC IMYHOCTHBIX Pe3yIbTaTOB, KOTOPBIE B AAJIbHEHIIIEM TO3BOJIST
y4alluMcs IPUMEHATh NOJTY4YEeHHbIE 3HAHUS U YMEHUS JUIsl peIlIeHHs] pa3InYHbIX KU3HEHHBIX
3ajad4.

Iess kypca: oka3aHue MOMOLIM yYaIlluMCs B BbIOOpe JasibHelero npoduis ooy4yeHus B
CTapIIel IIKOJE: CO3JaHWEe YCIOBHM JUIsl caMOpeaTu3allid y4Jalluxcs B Ipolecce y4eOHOMH
NeSTEeIbHOCTH, Pa3BUTHE MATEMATUYECKUX, HHTEJUIEKTYaJbHBIX CIIOCOOHOCTEH Yydaluxcs,
00001IEHHBIX YMCTBEHHBIX YMEHUH.

Jlis ocTHKEHHUsl MOCTaBICHHBIX LieJeld B IMpolecce OOy4eHUs pEIlaroTcs CIeIyoLIe
3aja4u:

1. Pacmupenue u yriy0jaeHHe KOIBHOTO Kypca MaTeMaTHKH.

2. AKTyanusanusi, CcUCTeMaru3aluss U 0000IleHHMe 3HAHUW Yydaluxcs IO
MaTeMaTHKeE.

3. ®opmupoBaHHE Yy YyYalIUXCS TOHUMaHHUS POJIM MaTEMaTHMYECKUX 3HAHUH Kak
MHCTPYMEHTA, TIO3BOJISIIOLLETO BHIOpATh JIYUIIUil BAPHAHT AEUCTBUI U3 MHOTMX BO3MOXHBIX.

4. Pa3BuTHE HHTEpECA yUalIUXcs K U3YYEHHIO MATEMaTUKH.

5. Pacmmpenune Hay4HOro Kpyro3opa y4amuxcsl.

6. OOydeHue yJampxcsi peuieHni0 Y9eOHBIX M KHU3HEHHBIX MpobieM, cnocobam aHamm3a
uH(pOpMalny, oJIyyaeMOH B pa3HbIX (popmax.

7. ®opMUpOBaHME TOHATUS O MaTEMaTHYECKMX METOAaX IMPH PELIEHUH CIO0XKHBIX
MaTEMaTUUYECKUX 3a/a4.

8. OpueHTHpOBaHUE ydYaIIUXCs HA MPO(ECCHH, CYIIECTBEHHBIM 00pa3oM CBSI3aHHBIE C
MaTE€MaTUKOM.

[Tpu u3ydeHnH JaHHOTO Kypca KOHTPOJIbHbIE PA0OTHI HE 3alIaHUPOBAHBI.

Conep:kanue kypca

Yuciia 1 BLIYUCICHUSA

Yucna: HaTypajabHbIE, PAllUOHAIBHBIE, HppalloHaIbHbIe. COOTBETCTBUS MEXY YNCIAMU U
KOOpAMHATaAMH Ha KOOpAMHATHOM Jiyde. CpaBHeHMe uncell. CTanaapTHas 3alIUCh YHACEN.
CpaBHeHuE KBaJpaTHBIX KOPHEN U pallnOHAIBHBIX yncenl. [lonsTue npouenra. TekcToBble
3aJ]auM Ha IPOLEHTHI, IPOOH, OTHOILLIEHUS, PONOPLHOHANBHOCTh. OKPYTICHHE YUCEIL.

AuredOpanveckue BbIpaKeHUs

Bripaxenusi, Toxnectsa. Obmacts onpeneicHus BoipakeHnid. CocTaBieHne OyKBEHHBIX
BBIPAXXEHHUM, MO 3a7ja4aM WM 110 yepTexam. OaHouneHsl. MHorouseHsl. JleicTBus ¢



OJIHOWJICHAMH M MHOTOWIeHaMH. DOpMYJTbI COKpAIEHHOTO YMHOXKEHHUs. Pasnoxxenune
MHOTO4YJICHOB Ha MHOuTen. CokparnieHue anredpandeckux apooeit. [IpeodpazoBanue
YHCIIOBBIX BBIPOKEHHH, COJICPKALIMX KBaPATHBIC KOPHH.

YpaBHeHus, cucTeMbl YPaBHEHU I

VYpaBHeHuUs ¢ 0OqHOM nepeMeHHoM. KBajpaTHble ypaBHeHUs. McciienoBanue KBaapaTHBIX
ypaBHEHMH. JIpoOHO-paliiOHaIbHBIE YPABHEHUS. Y paBHEHUS C IByMs IepeMeHHbIMU. CHCTEMBbI
ypaBHEHUH. 3a1aul, PELIaeMbl€ C IIOMOILBIO YPABHEHUM UJIM CUCTEM ypaBHEHUH.

HepaBeHCTBa, CUCTEMBI HEPABCHCTB

Hepasenctsa ¢ oot nepemeHHol. CrucTemMbl HepaBeHCTB. MHOKECTBO PEIICHUH KBaJpaTHOTO
HEpaBEHCTBA.

IMocsienoBaTeIbHOCTH H IPOTPECCHH

[TocnenosarensHoctu. [Iporpeccun. PexyppentHbie hopmysibl. 3a1auu, periaeMble ¢ IOMOLIbIO
IIPOTPECCUM.

DOyHKIUUHA

OyHKINH, apryMeHT (QYyHKIKHU, 00JIacTh onpeaeneHus, cBoricta ¢pynkiuil. Hynu dyHkuuu.
MakcumanbHO€ U MUHMUMAaJIbHOE 3HaueHue. Urenne rpapukoB GyHkiuid. OcobeHHOCTH
pacMoI0kKEeHUsS B KOOPAMHATHOM MJI0CKOCTH TpaduKOB HEKOTOPHIX (DYHKIIHH B 3aBUCUMOCTH OT
3HAYCHUS TAPAMETPOB, BXOASIIUX B (DOPMYIIbl. 3aBUCUMOCTb MEXK/y BEJIMUMHAMM.

TecToBbIe 3a1aun

3amauyn Ha MPOIEHTHI, Ha IBIKEHHUE, paboTy. 3a1aun Ha cMecH U criiaBbl. COCTaBlIeHUE
yYpaBHEHUH K 3aJ1a4aM

CT&TI/ICTI/IKa n BGPOHTHOCTI).
Mopna, MenuaHna, cpennee apudmerrndeckoe. CTaTUCTHYECKUE XapaKTEPUCTUKHU. PerieHue 3amad.
I'eomeTpuyeckue 3a1a4u

TpeyronbHUKH, YETHIPEXYTOJIbHUKHU. PaBEeHCTBO TpeyroibHUKOB, o100ue. DopMyIibl TUI0Ia M.
[TponopunonanbHbie 0Tpe3ku. OKPYKHOCTH. YTJIbI: BHIUCAHHBIE U LICHTPAJIBHBIE.

IlnanupyemMblie pe3yabTaThbl H3y4YeHHs] Y4eOHOT0 npeamMera (JIMYHOCTHDIE,
MeTanpeJIMeTHbIE U NIPeJAMeTHbIE Pe3y/JIbTAaThl 0CBOCHHS Y4eOHOr0 MpeaMeTa, Kypca)

H3yuenue mamemamuku ¢ OCHOGHOU WKONE 0Aem 603MONCHOCHIL 00YUAIOUWUMCA O0CIMUYD
cnedyruux pe3yinbmamos:

1. B HannpaBJIeHUM JTUYHOCTHOIO PA3BUTHSA:

* YMEHHUE SICHO, TOYHO, IPaMOTHO H3JIaraThb CBOM MBICIM B YCTHOW U MHCbMEHHOH (Qopme,
MOHUMATh CMBICII ITOCTAaBJIEHHOM 3aJ]auM, BHICTpAaUBATh apryMEHTAIINIO, IPUBOJIUTh IPUMEPHI U
KOHTPIPUMEDHI;

* KPUTUYHOCTHb MBIIIJIEHUSI, YMEHUE PACIO3HABATH JIOTMYECKU HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTJIMYATh TUIOTE3Y OT (aKTa;

* IIpEJICTAaBJICHNUE O MAaTEMAaTUYECKO HayKe Kak cepe 4eToBeUecKon e TeNbHOCTH, 00 dTamax
ee

pa3BUTHSA, O €€ 3HAUMMOCTH VISl Pa3BUTHS LIUBUIIM3AIUY;

* KpEaTUBHOCTb MBIIUICHUS, WHULHAATHBA, HAXOAYUBOCTb, AaKTHUBHOCTb MPHU pPEHICHUU
MaTeMaTHYECKUX 3aay;

* YMEHHE KOHTPOJIUPOBATH MPOLECC U Pe3yNbTaT yueOHOI MaTeMaTH4eCcKOi NesTeIbHOCTH;



* CIIOCOOHOCTH K SMOLIMOHAJIBHOMY BOCIPHATHIO MAaTEMAaTUYECKUX OOBEKTOB, 3a/1a4, PELICHUH,
pacCy X ICHHUI.

2. B MeTanpeaMeTHOM HANIPABJIEHUN:

* YMEHHE BHJECTh MaTEeMaTHYECKYIO 3aJadyy B KOHTEKCTE MPOOJIEMHOW CUTYallMH B JIPYTHUX
JUCLUILINHAX, B OKPYXKAIOIIEH KU3HU;

* YMEHHE HAXOJUTh B PA3JIMYHBIX HCTOUYHUKAX HH(POpPMALNIO, HEOOXOTUMYIO JJISl pEIleHUs
MaTeMaTHYeCKUuX MNpoOsieM, U IMpPeJCTaBlIATh €€ B MOHATHOH (opMme, NPUHUMATH pellIeHHE B
YCIIOBHUAX HETOJHOW M M30BITOYHON, TOYHOM U BEPOSITHOCTHOM MH(pOPMALINH;

* yMEHHE IOHMMATh W HCIOJb30BATH MATEMAaTUYECKHUE CPEICTBA HAIVIAAHOCTH (rpaduku,
JarpaMMbl, TaOJIULBI, CXEMBI U JIP.) ISl WJUTIOCTPALlU, MHTEPIPETAllY, apTyMEHTAIIH;

* YMEHHUE BBIJBUIaTh TMIIOTE3bl IPU PELICHUH y4eOHBIX 3a/la4 U MOHUMATh HEOOXOJIUMOCTh UX
IIPOBEPKU;

* YMEHHME IPUMEHATh UHYKTUBHBIE U AETYKTUBHbIE CIIOCOOBI pacCyX/I€HUH, BUJETh pa3IuyHbIe
CTpaTeruy pelieHus 3aaay;

* I[IOHMMAaHME CYUIHOCTM aIrOPUTMMUYECKHUX MPEANNCAHUNM M YMEHHUE JIEHCTBOBaTb B
COOTBETCTBUHU C MPEAJI0KEHHBIM aJITOPUTMOM;

* YMEHHE CaMOCTOSITEJIbHO CTAaBUTh L€JIM, BBIOMpPATh W CO34aBaTh AJITOPUTMBI Ui pEIICHUs
yueOHBIX MaTeMaTUYECKUX MPOOIeEM;

* YMEHHUE IUIAHUPOBATHh U OCYIIECTBIATH ACATEIBLHOCTb, HAIPABICHHYIO HA PEIICHHE 3a]ad
HCCIIE0BATENIBCKOTO XapakTepa;

* [IepBOHAYAJIbHbIE MTPECTABICHHS 00 HAEIX U METOJaX MaTeMaTHKH KaK YHUBEPCAJIIbHOM SI3bIKE
HAyKH U TEXHUKH, CPEICTBE MOJICTUPOBAHUS SIBJICHUM U IPOLIECCOB.

3. B npeAMeTHOM HANPAaBJICHUH:

BbinyckHUK HayuyuTcs I 00ecrniedeHHs1 BO3MOKHOCTH YCIIEIIHOTO MPOI0JIKeHU S
o0pa3oBaHusi Ha 6a30BOM U yIJIy0JICHHOM YPOBHSIX

Inemenmvl meopuu MHOICECHE U MAMEMAMU4eCcKOU 102UKU

o OnepupoBatb Ha 0a30BOM YPOBHE MOHSTHSIMH: MHOXECTBO, JJIEMEHT MHOKECTBA,
MIOIMHO>KECTBO, IPUHAJIEKHOCTD;

o 3a/1aBaTh MHOKECTBA IIEPEYMCIEHUEM HX HIEMEHTOB;

o HaXOJUThb NepeceyeHne, 00beJMHEHHE, TOJIMHOKECTBO B IPOCTEHIINX CUTYaIIUIX;

B noBce1HEBHOM JKM3HU U ITPU U3YYEHUH JPYTHX IPEIMETOB:

o UCMOJIb30BaTh TIpauyeckoe NpeJCTaBICHUE MHOXKECTB I ONHMCAHUS pealibHBIX

MIPOIIECCOB U SIBJICHUH, P PEIICHUH 33/1a4 IPYTUX YUICOHBIX IMPEAMETOB.
Yucna
° OnepupoBaTh Ha 0a30BOM YpOBHE TOHATHUSMHU: HATypallbHOE YHWCIO, IIEJI0€ YHUCIIO,
OOBIKHOBEHHas1 JIpo0Ob, JecATUYHAs JApoOb, CMelaHHas ApoOb, paldoOHAIBLHOE YHCIIO,
apudMeTHIeCKUl KBaIpaTHBIH KOPEHB;
MCIIONIb30BaTh CBOMCTBA YKCEN U MpaBuja ISHCTBUMN MPHU BHIMOIHEHUN BBIUYMCICHHI;,
BBITIOJHATH OKPYTJICHHE PAIIHOHATBHBIX YHCEN B COOTBETCTBUU C MPABUIIAMH,
OIICHUBATh 3HAUEHUE KBAJPATHOTO KOPHS U3 MOJIIOKUTEIHHOTO I[EIOT0 YHCTIa;
pacIio3HaBaTh paroHaIbHBIC M HPPAIIMOHATBHBIC YUCIIA;
CpPaBHHMBATh YHUCIIA.
MTOBCETHEBHOM JKU3HU U TIPH U3YYCHUH JPYTHX MPEIMETOB:
OIICHUBATh PE3YJIbTAThl BEIYUCICHUH MPU PEIICHUH MMPAKTUIECKUX 33]1aY;
BBITIOJTHATH CPABHEHHUE YMCEN B PEATbHBIX CUTYaIlUsX;
° COCTaBIISITh YUCIIOBBIC BHIPAKCHHSI TP PEIICHUH MPAKTHYECKUX 3a/1a4 U 3a/1a4 U3 JIPYTruX
y4eOHBIX TPEIMETOB.
Toorcoecmeentvle npeobpazoeanus
° BrInonHAT,  HECNOXKHBIE MNPeoOpa3oBaHUs JIsi BBIYUCICHHUS 3HAYCHUH YHCIIOBBIX
BBIPDOKECHHUM, COJCP)KAIIMX CTENEHH C HATypalbHBIM IIOKa3aTejleM, CTETNeHH C ICJIBIM
OTPUIATENILHBIM ITOKa3aTeNIeM;

e O [Je o o o o




. BBITIOJIHATh HECIIOKHBIE TPEOOpa3oBaHMs IENbIX BBIPAKEHUN: PpPACKpbIBaTh CKOOKH,
NPUBOIUTH TOAOOHBIE ClIaracMeblIe;

. UCTIOJIb30BaTh (DOPMYJIBI COKPAIIEHHOTO YMHOXEHHUS (KBaapaT CyMMBI, KBaJIpaT pa3HOCTH,
Pa3HOCTh KBAIPATOB) Ui YIPOILEHUS BEIUNCICHUM 3HAUEHUIN BBIPAXKECHUN;
. BBITNOJIHATH HECJIOXKHbIE MpeoOpazoBaHus IPOOHO-TUHEHHBIX BBHIPAKEHUIN U BBIPAXKCHUH C

KBaJPAaTHBIMU KOPHSIMH.
B noBcenHeBHOM XKU3HU U MIPU U3YYEHUH JPYTUX MPEIMETOB:

. IIOHUMAaTh CMBICJI 3aIIMCH YUCJIa B CTAaHAAPTHOM BU/IE;

. orepupoBaTh Ha 0a30BOM YPOBHE MOHITHEM «CTaHJAPTHAS 3alHUCh YHCIIa.

Ypasnenus u nepasencmea

. OnepupoBath Ha 0a30BOM YypOBHE TIOHATHUSMHU: PABEHCTBO, YHCIOBOE PAaBEHCTBO,

YPaBHEHHE, KOPEHb YPABHEHMs, PEILICHUE YPaBHEHHS, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelIeHre HEPABEHCTBA;
IIPOBEPSATH CIPABEINBOCTh YHUCIOBBIX PABEHCTB U HEPABEHCTB;
pelaTh JIMHEHHbIE HEPAaBEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOAALIUECS K JIMHEHHBIM;
pelaTh CUCTEMbI HECIIOKHBIX JTMHEUHBIX YPAaBHEHUHN, HEPABEHCTB;
IPOBEPSATH, SBIACTCS JH JAaHHOE YHCIIO PELICHUEM YPaBHEHUS (HEPaBEHCTBA);
pelaTh KBaJpaTHble ypaBHEHUs 10 GopMysie KOpHEH KBaJApaTHOTO YpaBHEHUS;
n300pakaTh peleHHs] HEPABEHCTB U UX CUCTEM Ha YMCIIOBOI MPsIMOM.
IIOBCEIHEBHOM JKU3HU U IIPU U3YYEHUH JPYTUX IPEIMETOB:
COCTaBJIATh U pellaTh JIMHEIHbIE YPaBHEHUS IIPU PEILIEHUH 33/]a4, BOZHUKAIOIUX B IPYrUX
y4€OHBIX IpeIMETAX.
DyHKyuu
o HaxonuTh 3HaueHune GyHKIMU 1O 33aHHOMY 3HAUEHHIO apTyMEHTa;
o HaXO/JUTh 3HAUEHHE apryMeHTa I0 3a/JaHHOMY 3HAYeHHMI0O (YHKIUM B HECIOXXHBIX
CUTYalUsX;
o OTIPEEIATh MOJI0KEHNE TOYKU MO € KOOPANHATAaM, KOOPAUHATHI TOUKH I10 €€ MOJI0KEHHUIO
Ha KOOPJMHATHOM MJIOCKOCTH;
o no rpaduKy HaXOAWTh OOJIACTH ONpEAETICHMs, MHOXECTBO 3HAYCHWMH, HYIHU (YHKIHH,
MPOMEXYTKH 3HAKOIOCTOSIHCTBA, NPOMEXYTKH BO3pacTaHus W YyObIBaHMS, HaumOojbllee U
HalMEHbIIIee 3HaUeHUs (PYHKIUHY;

o g & o o o o o

o CTPOUTH TpaUK JUHEHHON PYyHKIMH;

. IPOBEPATh, SABJISIETCS JM JaHHBIA TrpaduK rpadukoM 3adaHHOW (QYHKIUHM (JIMHEHHOM,
KBaJPaTUYHON, 0OpaTHON MPONOPLUHOHAIBHOCTN);

o onpeneNnaTh NpUONMKEHHBIE 3HAUYEHUS KOOPJMHAT TOYKH IepecedyeHusi rpaduxos
yHKLM;

o orepupoBaTh Ha 0a30BOM ypPOBHE MOHSATHSIMH: IOCIEIOBATEIBLHOCTh, apr(MeTHdecKas
nporpeccusi, reOMeTpuiecKas mporpeccus;

o pemiath 3aJa4d  Ha TPOTPECCHM, B KOTOPBIX OTBET MOXET OBITh MOJy4YeH

HEIMOCPEICTBEHHBIM ITOJICYETOM 03 MpUMEHEHHs (POPMYII.

B noBceaHeBHOM KU3HU U IIPU U3YYEHUH IPYTUX ITPEIMETOB:

. UCIOJIb30BaTh TI'paUKU peabHBIX MPOLECCOB W 3aBUCUMOCTEH [UIs ONpeJeNieHHs] uX
CBOMCTB (HamOoOJbIIMEe M HAUMEHbIINE 3HAu€HUs, NMPOMEXKYTKH BO3pacTaHUS U yObIBaHUS,
00J1aCTH MOJIOKUTENIBHBIX U OTPUILIATENIbHBIX 3HAUCHHUH U T.11.);

. UCIIOJIb30BaTh CBOMCTBA JTMHEHHOW (QYyHKIMU U ee rpaduK MpH PEUICHUH 3aad U3 APYTrux
y4eOHBIX TPEIMETOB.

Cmamucmuxa u meopus eeposimiocmeu

. VMeTh HpencTaBlIeHUE O CTATUCTUYECKUX XAPAKTEPUCTUKAX, BEPOSTHOCTH CIy4alHOIO
COOBITHS, KOMOMHATOPHBIX 3a]a4ax;
° peliaTh MpOoCTEHIe KOMOMHATOPHBIC 3aJadd METOJOM MPSMOTO0 M OPTaHH30BAaHHOTO

nepebdopa;



° MPEJICTABIISITh TaHHBIC B BUJIE TAOJIHII, TUarpamMmm, rpaduKos;

o YUTaTh UH(OPMALINIO, IPEJICTABICHHYIO B BUJIE TaOIHIIbI, TUarpaMMBbl, Tpaduka;

o OTIpEeeNIATh OCHOBHBIE CTATUCTHUECKHUE XapaKTEPUCTUKH YUCIOBBIX HAOOPOB;

o OLICHUBATh BEPOSITHOCTh COOBITUS B IPOCTEHMIIINX CITy4asix;

o UMETh MPEJCTABIEHUE O POJIH 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBIICHUSX.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX IIPEIMETOB!

. OLIEHUBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METO/IOM Iepedopa;

. MMETh MPECTABICHUE O POJIM MPAKTUYECKHU TOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHIA;

o CpPaBHMBAThb OCHOBHBIE CTATUCTUYECKHE XapaKTEpUCTUKU, IOJy4YEHHBbIE B IpoIecce
pelIeHUs TPUKIAJHON 3a/1a4M, U3YUEHUS PEAJIbHOTO SIBICHUS,

o OLICHUBATh BEPOSITHOCTh PEAJIbHBIX COOBITHI U SBJICHUI B HECIOKHBIX CUTYaLUsX.
Texcmosvie 3a0auu

o Pemath Hec0XKHBIE CIOKETHBIE 337]a4l Pa3HBIX TUIIOB Ha Bce apupMETHUECKHUE JeHCTBUS;
o CTPOUTH MOJIENb YCIOBUS 33/1a4yH (B BUAE TAOJIMIIbI, CXEMbI, PUCYHKA UM ypaBHEHUS), B

KOTOpOI\/JI JaHbl 3HAYCHUSA IBYX U3 TPCX B3aUMOCBA3AHHBIX BCJIMYHWH, C LCJIBIO IMOUCKA PCIICHUA
3aJa4u,

o OCYILECTBIIATh CIIOCOO MOMCKAa PELICHUs 33aJaud, B KOTOPOM PACCYXJIEHUE CTPOUTCS OT
yCIIOBUS K TpeOOBaHUIO WK OT TpeOOBaHUS K YCIOBHUIO;

o COCTABJIATH IUIAH PELICHUS 3a/1a4U;

o BBIJICIIATH 3Tallbl PEIICHUs 3a/1a4H;

o MHTEPIIPETUPOBATh BBIUMCIMTEIbHBIE PE3YJIbTAaThl B 3aJade, MCCICN0BATh IOJIyYEHHOE
pELICHHE 3a1a4H;

o 3HaTh pa3anyune CKOpocTel 00beKTa B CTOAYEH BOJIE, IPOTUB TEUCHUS U 10 TEUEHUIO PEKH;
o pemaTh 3a1a4i Ha HaXO0XKJACHUE YaCTU YUCJIA U YUCIIA 110 €ro 4acTH;

o pemaTh 3a/1a4y pa3HbIX TUIOB (Ha paboTy, Ha MOKYIKHU, Ha IBUYKEHUE), CBA3BIBAIOIINX TPU
BEJIMYMHBI, BBIACIATH 3TH BETUYUHBI U OTHOLIEHHS MEKIY HUMU;

o HaXOJWUTh IPOLEHT OT 4YMCJA, YUCJIO IO MIPOLEHTY OT HEro, HaXOAWTh IPOLEHTHOE
CHM)KEHHE WJIM NTPOLIEHTHOE MOBBIILIEHUE BEINYUHBL;

. pelaTh HECJIOKHBIE JIOTUYECKUE 3a4a4d METOJOM PaCCyKICHUMN.

B noBceaHeBHOM KU3HU U IPU U3YYEHHUH JIPYTUX MIPEIMETOB!

o BBIIBUTaTh TUIIOTE3bl O BO3MOKHBIX MPEJEIbHBIX 3HAUYEHUSX UCKOMBIX B 3a/1ay€ BEJTUYMH

(enaTh NPUKUAKY).

BbInycKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCS /151 00ecrieyeHusl BO3MOKHOCTH
YCHELIHOT0 MPOJ0JIKeHHsI 00pa3oBaHus HA 0a30BOM M YIJIy0JIeHHOM YPOBHSIX

Inemenmvl meopuu MHOICECIE U MAMEMAMU4eCcKOU 102UKU

o OnepupoBaTh NOHATUSAME: OIpeeTIeHIE, TEOpeMa, aKCHOMa, MHOXKECTBO, XapaKTEPUCTUKHI
MHOXECTBA, JJIEMEHT MHOXECTBa, IIyCTO€, KOHEYHOe M OECKOHEYHOEe MHOXXECTBO,
MOJIMHOXKECTBO, MPUHAIIEKHOCTh, BKIIOYEHHUE, PABEHCTBO MHOXECTB;

. n300paxkaTh MHOXKECTBA U OTHOIIEHHE MHOKECTB C IIOMOILBIO KPYToB Diijepa;

o ONpeAeNATh MNPUHAIJIEKHOCTh 3JIEMEHTa MHOXXECTBY, OOBEAMHEHHIO U TEPEeCeUYEHHUIO
MHO’KECTB; 33J]JaBaTh MHOYKECTBO C IIOMOIIIBIO MIEPEYHUCIEHUS JIEMEHTOB, CJIOBECHOTO OITMCAHUS;
. OIEpUPOBATh MOHATUSAMM: BBICKa3blBAaHHE, HMCTHUHHOCTb M JIOXKHOCTb BBICKa3bIBaHUS,

OTpUIIAaHME BBICKA3bIBAHHM, OMNEpallMd HaJ BBICKA3bIBAHMSIMH: U, WIH, HE, YCJIOBHEIE
BBICKa3bIBaHUS (MMIUIUKALINH );

. CTPOUTH BBICKA3BIBAHMS, OTPULIAHUS BBICKA3bIBAHUM.

B noBcenHEBHOM KU3HU U IIPU U3YUYEHUU APYTUX PEAMETOB:

o CTPOUTH LIETIOYKH YMO3AKIIFOUEHHUI Ha OCHOBE UCIIOJIb30BAHUs IIPABUII JIOTHKH;

. UCIIOJIb30BaTh MHOXKECTBA, OINEPALMU ¢ MHOXXECTBAMH, UX IpaduuecKkoe MpecTaBiIeHUE

JUUISL ONIMCAHUS PEATTbHBIX MPOLIECCOB U SIBJICHUH.
Yucna



° Ol'IepI/IpOBaTb MNOHATHUAMU: MHOXCCTBO HATYPAJIIbHBIX YHUCCII, MHOXXCCTBO HLCJbIX YHUCCII,
MHOXCCTBO pallMOHAJIBHBIX YUCCII, UPPALIMOHAJIBHOC YHCJIO, KBaHpaTHBIﬁ KOpCHb, MHOKCCTBO
HeﬁCTBHTeHBHBIX qHuCel, réeoMETpHUICCKasi HHTEpIIpETAl A HaTypaJIbHBIX, LOEIIbIX,
pannoOHaJIbHBIX, I[CﬁCTBPITGJIbHBIX YHUCCII,

° MOHUMATh U OOBSICHATH CMBICIT TO3UITMOHHON 3aMTUCH HATYPAIHHOTO YHMCIIA;

° BBITIOJIHSITh BBIYHMCIIEHHUS, B TOM YHCJIE C HCIOJIb30BAHUEM IPUEMOB pPalUOHATBHBIX
BBIYMCIICHHI,

. BBITIOJIHSITh OKPYTJICHUE PAIlMOHAIBHBIX YHCEII C 33JJaHHON TOYHOCTBIO;

. CpPaBHUBATh PAllMOHATIBHBIC U UPPALIMOHAIILHBIC YHCIIA;

. MIPEACTABIISITh PAIIMOHATILHOE YHCIIO B BUJE ICCITHYHON JPOOH

. YIOPSIOYMBATH YKCIIA, 3aIMCAHHBIC B BUAC OOBIKHOBEHHOH M JICCSITUYHON APOOH;

B noBcenHEBHOM KU3HU U MIPH U3YYCHUH IPYTHX MPEIMETOB:

. MPUMEHSATH MPaBWIa MPUOIMKCHHBIX BBIYUCICHUH TPH PEIICHUH NMPAKTUYSCKUX 3a/1ad 1
PEIICHNH 33]1a4 IPYTHX YICOHBIX MPEAMETOB;

° BBITIOJIHSITH CPABHEHHME PE3YJIbTATOB BBHIYMCIICHHI MPU PEIICHUU MPAKTUYECKUX 3a7ad, B
TOM YHCJIC TPUOJIM)KEHHBIX BBIYUCIICHUH;

. COCTABJISITh M OIICHWBATh YHCIOBBIC BBIPAKCHHS IPU PEIICHUU IMPAKTHUYECKUX 3a1ad U
3a/1a4 U3 JIPyrux y4eOHBIX MPEAMETOB;

° 3alUChIBAaTh U OKPYIJIATh YHCIIOBBIE 3HAYEHUS PEAIbHBIX BEIUYMH C MCIOJIb30BAHHEM

Pa3HbIX CUCTEM U3MCPCHHUA.
Tooicoecmesennble nD€06Dd30661H1/lﬂ

. OnepupoBaTh MOHATHSMH CTENEHU C HATypalbHBIM IOKA3aTEJEM, CTEINEHU C IIEJIbIM
OTPHULATENIBHBIM I10KA3aTEIEM;

o BBITOJIHATH NPe0Opa3oBaHUs 1IENbIX BBIPAXKECHUN: NEHCTBUA C OAHOYJICHAMHU (CIOXKEHUE,
BBIYUTAHNE, YMHOKEHUE), AEUCTBUS C MHOTOWIEHAMH (CIIOKEHHE, BBIYMTAaHUE, YMHOXKEHUE);

o BBITOJIHATH PA3JI0’)KEHHE MHOTOYWIEHOB HA MHOKUTENIN OJTHUM M3 CIIOCOOOB: BBIHECEHHUE 32
CKOOKY, TpPyNIHUPOBKA, UCIOIb30BaHUE POPMYJT COKPAILIEHHOT'O YMHOXKEHHUS;

o BBIJICIIATH KBAJIpaT CYMMBI U PA3HOCTH OJTHOYWJICHOB;

o pacKJIabIBaTh HA MHOKUTENIN KBAJAPATHBIA TPEXWICH;

. BBIMIOJHATh  NPEOOpa3oBaHUsl  BBIPAKEHUN, COJIEPXKALIUX CTENEHU C  IEJIbIMU

OTPHUILIATEIbHBIMU  TIOKA3aTeNIsIMU, MEpPexXoJuTh OT 3aluCH B BHJE CTENEHU C LEIbIM
OTpUILIATENIbHBIM ITOKa3aTeJIeM K 3aIlliCU B BUJE IpOOH;

. BBIMOJHATh IIPEe0OpazoBaHusl JPOOHO-PALMOHAIBHBIX BBIPAKEHUMN: COKpalleHue aApoOeH,
IpUBeJeHUE anredpanyeckux JApobeil K oOIieMy 3HaMEHATeNo, CIO0XKEHHE, YMHOXEHHE,
JielieHre anredpandeckux qpobeil, Bo3peneHue anreOpandeckoi ApoOy B HaTYpaJIbHYIO U 1IEJIYIO
OTPHIIATENIbHYIO CTETIECHb;

. BBINOJIHATH NPE0OPa30BaHMs BEIPAKEHUH, COJIepKaIluX KBaIpaTHbIe KOPHH;

. BBIJICJIATh KBAApaT CYMMbl WM Pa3sHOCTH JBY4YJI€HAa B BBIPAXKECHMAX, COJEpKaIIUX
KBaJpaTHbIC KOPHH;

. BBITOJIHATH NPE0Opa30BaHUs BEIPRKEHUH, COJIEpKAIUX MOTYJIb.

B noBceTHEBHOM KU3HU U NIPU U3YYEHUU APYTHX MIPEAMETOB:

. BBIMOJIHATH NpeoOpa3oBaHus U JEHCTBUS C YUCIaMHU, 3alIMCAaHHBIMU B CTaHIAPTHOM BUJIE;
. BBIMOJHATh MpeoOpa3oBaHUsl alNreOpandeckuX BBIPAKEHUN NpPHU pEHIeHUU 3a/ad JIPyrux

y4eOHBIX IPEAMETOB.

Ypaeuenus u nepasencmea

o OnepupoBaTb MNOHATHUSAMH: YpPaBHCHUE, HEPABEHCTBO, KOPEHb YPAaBHEHHsA, DEIICHUE
HEpaBEHCTBA, PABHOCHIIbHBIC YpaBHEHHs, OO0JAcTb OMNpEeeNeHHs YypaBHEHHUs (HEpaBEHCTBA,
CHCTEMBl ypaBHEHUI WM HEPABEHCTB);

o peliaTe JIMHEHHBIE YPaBHEHUS W YPAaBHCHMS, CBOAHMMBIC K JIMHEWHBIM C IIOMOIIBIO
TOKIECTBEHHBIX MTPe0Opa30oBaHui;




o pelaTe KBaJApaTHHIE YPAaBHEHUS U YpPaBHEHMsI, CBOAMMBIE K KBAJpPaTHBIM C IOMOILBIO
TOKJAECTBEHHBIX ITPE0Opa30BaHNUN;
o pewmatb JpoOHO-THHEHHBIC YPABHEHUS;

*  pemaTh mpocTeilne HPpalHOHaNbHbIE ypaBHeHH s Buaa |/ f (X) =a, \/ f(x)= \/ g(x);

° pelarb ypaBHEHUS BUJA Xn =a;

° pemaTh ypaBHEHHsI CIIOCOOOM Pa3sIOKEHHUSI HA MHOYKHUTENIN U 3aMEHBI TIEPEMEHHO;

° WCIIOJIB30BaTh METOJI HHTEPBAJIOB JUIS PEIICHHS IEIbIX W JIPOOHO-paIlMOHAIBHBIX
HEPaBEHCTB;

° peniaTh JIMHEWHbIC YpaBHEHUSI U HEPABEHCTBA C TapaMeTPaMH;

° peniaTh HECJIOKHbIE KBaJpaTHbIC YPABHEHUS C TaPaMETPOM;

° peniaTh HECIOXKHBIE CUCTEMbI JUHEHHBIX YPaBHEHUH C TapaMeTpaMu;

° pelaTh HECIOXKHBIC YPAaBHEHUS B IIENbIX YHCTaX.

B noBcenHeBHOM XU3HU U MIPU U3YYEHUU JAPYTUX MPEAMETOB:

° COCTABJISITh W peElIaTh JIMHEHWHBbIE M KBaJpaTHBIC YpaBHEHUs, YpPaBHEHHS, K HHUM

CBOJIAIIIMECS, CUCTEMbI JIMHEHHBIX ypaBHEHUH, HEPABEHCTB IpU pELIEHWH 3a7ad JApPYrux
y4€OHBIX IIPEIMETOB;

o BBITOJIHATH OLEHKY MPaBIONOI00US pe3yabTaToB, MOJy4aeMbIX MPHU PEUICHUN JIMHEHHBIX
U KB3JIpaTHBIX YPaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHHUI M HEpaBEHCTB IIPHU PELICHUU 3a/ad
JPYTUX y4EOHBIX MIPEIMETOB;

o BbIOMpaATh COOTBETCTBYIOIME YPABHEHNUS, HEPABEHCTBA WM UX CUCTEMBI JJIl COCTaBJICHUS
MaTeMaTHYeCKOM MOJIeNH 3aJJaHHOM peabHON CUTYalluy WU NIPUKJIAHOM 3a/1auu;
o yMETh HMHTEPNPETHPOBATh MOJYYEHHBIH MpPHU PELICHUHM YypaBHEHMs, HEpaBEHCTBA WIIU

CHCTEMBI pe3yJIbTaT B KOHTEKCTE 3aIaHHOM pEAIbHOW CUTYalluy WY MPUKIATHON 3a/1a4u.
DyHKIMHU

° OnepupoBaTh MOHATHAMH: (YHKIIMOHAIbHAS 3aBHUCUMOCTH, (pyHKIHUA, Tpaduk (HyHKIUH,
crocoObl 3amaHusi (YHKIUU, apryMEHT U 3HadeHue (QyHKIMH, 0OIacTh OIpeneieHHs Hu
MHOXECTBO 3HA4eHUN (PYyHKIUU, HYIHM (QYHKIUH, TMPOMEKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTh (DYHKIIHH, YETHOCTH/HEUETHOCTh (PYHKIINU;

. CTpOUTH I'padUKu JTUHEHHOH, KBaApaTUUHON (yHKUMH, 0OpaTHON MPOMOPLUOHATIBHOCTH,
k .
yHkumm BUga: y=a+——, y =~/X,y=3x, y=|x;
X+b
. Ha IpUMepe KBaJpaTUYHON (YHKIMH, UCIIOJIb30BaTh MpeoOpa3oBaHus rpaduka GyHKIUH
y=f(X) amst nocrpoennus rpadukoB QYHKIUN y — af (kx+b)+c;
. COCTaBJIATh YPAaBHEHUS NPSAMOM 110 3alaHHBIM YCJIOBUSAM: NIPOXOMASIIEN YEPEe3 ABE TOUKHU C

3aIaHHBIMA  KOOpJMHATaMH, IPOXOJALIEH Yepe3 JAaHHYI0 TOYKY M IapajuleIbHOM JTaHHOU
IIPSAMOM;

. Uccle1oBaTh (PYHKIHUIO 110 €€ TpaduKy;

o HaXOJUTh MHOKECTBO 3HAYCHHM, HYJIH, IPOMEXYTKH 3HAKOINOCTOSHCTBA, MOHOTOHHOCTH
KBaJPaTHYHOU (QYyHKIINHM;

. ONEepUpOBaTh  IMOHATUSAMHU:  MOCJIENOBATENbHOCTh, apu(MeTHueckass  MPOrpeccus,
reoMeTpHuuecKas Mporpeccusi;

o peliaTth 3a7a4i Ha apu(METHYECKYI0 U TEOMETPUUECKYIO IIPOrPECCHIO.

B noBceaHeBHOM KU3HU U IPU U3YYEHUH IPYTUX IPEIMETOB!

o WITIOCTPUPOBATh C TOMOMIbIO TpaduKa pealbHYI0 3aBUCHMOCTh WM TPOLECC MO HUX
XapaKTepUCTHKaM;

o UCIOJIb30BaTh CBOMCTBa M rpadUK KBaApaTUYHONW (QYHKUMHU INpPU PEUICHWH 3ajad U3

JPYruX y4eOHBIX MPEAMETOB.
Texcmogvle 3a0a4u




. Pemwlats mpocThle M CIOXKHBIE 3aJa4d PA3HBIX THUIIOB, a TaK)KE 3aJadyd IIOBBIIICHHOU
TPYIHOCTH;

o UCITIOJIb30BaTh pa3Hble KpaTKHE 3allUCH KaK MOJENIHM TEKCTOB CIIOKHBIX 3ajad Jyis
HOCTPOEHHSI TOMCKOBOM CXEMBI U PeIIeHH 33/1a4;

o pa3nuyaTh MOZETbh TEKCTAa M MOJAETh PELICHUs 33Jaul, KOHCTPYUPOBATh K OJHOW MOJAEIH
pEeLICHHS HECIIOKHOM 3a]jau pa3HbIe MOJICNTN TEKCTa 33/1a4H;

. 3HATh U MPUMEHATH 00a crocoda MOUCKa pelieHus 3a1ad (0T TpeOOBaHUs K YCIOBHUIO U OT
YCJIOBHS K TPEOOBAHHMIO);

o MOZIETTMPOBATh PACCYKICHUS IPH ITOUCKE PEIICHHUS 3a/1a4 C TOMOIIBIO Irpad-CXEMBI;

o BBIJICTISITH ATAIBI PEIICHNS 33/1a41 M COJIEPIKaHUe KaKIO0To JTara;

o YMETh BBIOMPATh ONTHMAIBHBIA METOJ PEIICHHs 3a/a4d U OCO3HaBaTh BHIOOp METOIa,
paccMaTpuBaTh Pa3INYHbIC METO/IBI, HAXOAUTH Pa3HbIe PELICHUS 3aJauH, €CIIH BO3MOXKHO;

o aHAJIM3UPOBATH 3aTPYJHEHUS MIPH PEIICHUH 337134,

o BBINIOJIHATH Pa3IMYHbIe TPEoOpa30BaHus MPEAJI0KEHHON 3a/1aui, KOHCTPYHPOBATh HOBBIC
3a[a4d U3 JJaHHOU, B TOM YHCIIe OOpaTHEIE;

o MHTEPIPETHPOBATh BBIYMCIUTEIBHBIE PE3YyIbTAaThl B 3aja4e, HCCICAOBATH IOJIYYEHHOE
pelIeHue 3a1a4m;

o aQHAJIM3UPOBATh BCEBO3MOXKHBIC CHTYallMH B3aHMMHOTO PACIOJIOKEHHS JBYX OOBEKTOB U

M3MEHEHUE UX XapaKTePUCTUK IIPU COBMECTHOM JABMXKEHUHU (CKOPOCTh, BPEMsI, paCCTOSIHUE) TpU
pelIeHUH 3a/lad Ha JBUXKEHHE JBYX OOBEKTOB KaK B OJHOM, TaK M B IPOTHBOIOJIOMHBIX
HallpaBJICHUSAX;

o UCCJIEIOBaTh BCEBO3MOXHBIE CHUTyallMM IPU PEIICHUU 3a7ady Ha JBUIKEHHME IO pEKe,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA;

o pelaTh pa3HOOOpa3HbIE 3a/1aun «Ha YacTH»,

. pematb 1 00OCHOBBIBATh CBOE pEIICHME 3ajau (BBLAEIATh MaTEeMaTHYECKYIO OCHOBY) Ha
HaXO0’KJICHWE YacCTH YKCIIa U YHUCIa M0 €ro YaCTH Ha OCHOBE KOHKPETHOI'O CMbICIIA IpO0H;

o 0CO3HaBaTb U OOBSACHATH WACHTUYHOCTH 3aJjad pPa3HbIX THUIIOB, CBS3BIBAIOLIUX TPHU

BCIIMYHUHBI (Ha pa60Ty, Ha IIOKYIIKH, Ha )IBI/I)KGHI/IC), BBIACIIATH O3TU BCJIIMYUHBI M OTHOIIICHUA
MCXKAY HUMH, HNPUMCHATH HUX IPU PCHICHHUHN 3ada4, KOHCTPYUPOBATH COOCTBEHHBIE 3aaad
YKa3aHHBIX TUIIOB;

. BJIJICTh OCHOBHBIMU METOJaMH PEIICHUS 3a7a4 Ha CMECH, CIUIaBbl, KOHIICHTPAIIHUH,

. pemiaTh 3amayd Ha TPOIEHTHI, B TOM 4YHCJE, CIIOKHBIE MPOIEHTH C OOOCHOBAaHUEM,
UCTIOJIB3YS pa3HbIe CIIOCOOBI;

° peliaTh JIOTHYeCKUe 3aJadd pa3HbIMU CIOCOOAMH, B TOM 4YHCIE, C IBYMs OJOKaMH U C
TpeMs OJIOKaMH JTaHHBIX C TTOMOIIBIO TaOJHII;

. pemarh 3a7a4d 1Mo KOMOMHATOPUKE M TEOPHH BEPOSTHOCTEH HAa OCHOBE HCITOJIH30BAHUS
M3Y4YEHHBIX METOZI0B 1 OOOCHOBBIBATH PEIICHUE;

. penaTh HECIOKHBIC 33141 110 MATEMATUIECKON CTAaTUCTHKE;

. OBJIQJIETh OCHOBHBIMH METOJAMH PEIICHUS CIOKETHBIX 3a1ad: apupMeTHUYECKUH,

anreOpandeckuii, mepeGop BapuaHTOB, FTEOMETPUUECKUHN, rpadUUeCKUii, IPUMEHATh UX B HOBBIX
10 CPaBHEHUIO C U3yYEHHBIMU CUTYaLIUSX.

B noBceaHeBHON KU3HU U IPU U3YUEHUH IPYTUX TPEIMETOB!

. BBIIETIATh NPU PELIECHUM 33/1a4 XapaKTEPUCTUKH pacCMAaTpUBAEMOM B 3a/aye CHUTYyalluH,
OTJIMYHBIE OT PEATBHBIX (T€, OT KOTOPHIX a0CTParupoBaIkCh), KOHCTPYHPOBATh HOBBIE CUTYAI[UU
C YYETOM ITHX XapaKTEPUCTHK, B YACTHOCTHU, IIPY PELIEHUH 3a7a4 HAa KOHIIEHTPAIUH, YYUTHIBATh
IUIOTHOCTB BELIECTBA;

. pemarb M KOHCTPYMPOBATH 33Ja4dM HAa OCHOBE PAaCCMOTPEHMS PEAJbHBIX CUTyallui, B
KOTOPBIX HE TPeOyeTCs] TOUHBIM BHIUMCIUTENILHBINA PE3yIIbTaT;
o pelaTh 3aJa4y Ha ABM)KEHUE 110 PEKE, pacCMaTpUBas pa3Hble CUCTEMBI OTCUETA.

CTaTuCTHKA U TEOPHUS BEPOSITHOCTEN



. OnepupoBaTh TOHITHSIMH: CTOJIOYATBIE M KPYTOBBIE TUATPAMMBI, TAOIHIIBI JTAHHBIX,
cpenHee apudmMeTHuecKoe, MeIraHa, HauOoJbIlIee U HAUMEHBIIEe 3HAYCHHS BBHIOOPKH, pa3Max
BBIOOPKH, TUCIIEPCUS U CTaH/IaPTHOE OTKJIOHEHHE, CllydyaiiHas U3MEHYNBOCTb;

o U3BJIEeKaTh NH(GOPMALKIO, IIPEACTABICHHYIO B TaOJIUIIaX, HA AUarpaMMax, rpapukax;

o COCTaBJIATh TAOJIUILIbI, CTPOUTh AUArpaMMbl U Ipa)MKu Ha OCHOBE JITaHHbIX;

o ONEpUPOBATh MOHATHAMMU: (DaKTOpUANl YMUCIA, TEPECTAHOBKM M COYETAHUS, TPEYTOJIbHUK
ITackans;

. OPUMEHSATH MTPABUIIO IPOU3BEACHUS MPU PEIICHUH KOMOMHATOPHBIX 3371ay;

. ONEpPHUPOBATh  TMOHATHAMHU: CIyYalHBIA OMNBIT, CIy4YaiHbI BHIOOpP, HCIBITAHHE,

JJIEMEHTAapHOE cllydailHoe coObITHE (MCXO0J), KIJIACCMYECKOE OIpe/IelIeHue BEPOSITHOCTU
CJIy4aifHOTO COOBITHSI, OTIEpPALIMU HAJl CITyYaiHBIMH COOBITUSMU;

o NPECTaBIATh HH(POPMAIIHIO C TIOMOIIBIO KPYroB Ditniepa;

o peliath 3a/7a4d Ha BBIYUCIEHHE BEPOATHOCTU C IOJACYETOM KOJMYECTBA BAPHAHTOB C
MOMOIUIbI0 KOMOMHATOPUKH.

B noBceaHeBHOM KU3HU U IPU U3YYEHUHU APYTHX NPEAMETOB:

o U3BJICKaTh, MHTEPIPETUPOBATh U IpPeoOpa3oBbIBaTh MH(OPMAIMIO, MPEICTaBICHHYIO B
TabNMIax, HA JAMarpamMmax, rpadukax, OTPaKalolIyl0 CBOWCTBA M XAPaKTEPUCTUKH PEaJbHBIX
IPOLIECCOB U SIBJICHUH;

o OIpeNeNiATh CTaTUCTUYECKHE XapaKTepUCTUKU BBIOOPOK IO Tabnuuam, Auarpammam,
rpaduKkam, BBITIOIHATH CPAaBHEHHE B 3aBUCUMOCTH OT LIEJIH PELICHHUS 3a1auu;

OLIEHUBATh BEPOSATHOCTh pEAIbHBIX COOBITUI U SBICHUM.

Temarnueckuii niIan

Ne n/n Tema Kon-
BO
YyacoB
1 ITpeoOpa3oBaHus anredpanvyeckux BbIpaXKEHUN 1
2 Jluneiinble 1 KBagpaTHble ypaBHeHUs. CriocoObl penieHus 1
3 JpoOHo-paninoHaabHble ypaBHEHMsI. MeTo/1bl BBEJIEHHsS] HOBOW MEPEMEHHOM, 1
Pa3I0KEeHUsI HA MHOKUTEIIH
4 Cuctemsl ypaBHeHHH. CriocoObl penieHust 1
5 TekcToBble 3a7aun. Pemienne 3a1au ¢ TOMOIIbIO YpaBHEHUH U apUPMETHUECKUM 1
croco0oM
6 3aauM Ha ABM)KEHHE U HA COBMECTHYIO paboTy 1
7 3amayu Ha CMECH, CILIABEI 1
8 YpaBHEHMsI ¢ TapaMeTpOM 1
9 HepasenctBa. CriocoObl pelieHus 1
10 HepaBencTBa ¢ Mmoaysiem 1
11 Meto/1 HHTEpBAJIOB 1
12 Cuctembl HepaBeHCTB. CIocOOBI pelIeHus 1
13 Yucnosele GyHKIMU. DieMeHTapHbIe (PYHKIIMH, UX CBOMCTBA U rpaduKu 1
14 [Toctpoenue rpadMKoB CIOKHBIX (YHKIUI 1
15 Tpeyronsuuk. Buasl Tpeyroiasaukos. [IpuzHaku paBeHCTBa U TOA0OUS 1
TPEYroJbHUKOB. POPMYIIBI IUIOmIa e
16 YerbipexyroapHuku. CBOMCTBA YEThIPEXYTroIbHUKOB. Dopmyibl muiomaaei 1
17 OKpyXHOCTh 1 KpyT. [Ipr3Haku u CBOMCTBa 1
18 Teopus BeposiTHOCTEN M KOMOMHATOpPUKA 1
19 Pewienue 3a1a4 1o TEOpUU BEPOSITHOCTH 1
20 Apudmerndeckass ¥ reoMeTprUIecKasi IPOrPeCCHH. 1
Bcero | 20




IHoypouHblii I1aH

Ne Tema 3ansATUA Konuu |OcHOBHBIE TEPMUHBI U TOHATHS.
ypoka €CTBO
n/n 4acoB
1 [TpeobpazoBanus anredpandeckux 1 bykBeHHbIE BbIpaxeHHs (BBIPAXKCHUS C MEpEeMEHHBIMU). UMCIOBOE 3Ha4YeHHE OYKBEHHOTO
BBIPAKCHUI BbIpaxkeHHs. CBOMCTBa CTEMEHEW C 1eNbIM MokKa3zaTtesneM.. Dopmylibl COKpPAIIEHHOTO
YMHOXXEHUS: KBaJpaT CyMMbI U KBaJpaT pa3HOCTH, KyO CyMMBbI U KyO Pa3HOCTH.
2 JIuneiinble U KBaApaTHBIE yPAaBHEHUS. 1 KBanparueie ypaBHeHus. Henonnble kBagparHble ypaBHEHUA. JJMCKPUMHUHAHT KBaJpaTHOTO
CrnocoOsl pernieHus ypaBHeHus. Popmyiia KopHell kBagpaTHoro ypaBHeHus. Teopema Buera. Teopema, oOparHas
Teopeme Buera. Perienue kBaspaTHbIX ypaBHEHHI: HCIIONIb30BaHUE (HOPMYIIBI JUIs
HAXOXKJEHMsI KOPHEH, TpauueCcKUil METOJI PELEHUS, pa3JI0KEHHE Ha MHOXHUTEIH, 10A00p
KOpHEH C UCII0JIb30BaHuEM TeopeMbl Buera. KonnuecTBo KopHEH KBapaTHOTO YPaBHEHHUS B
3aBUCUMOCTH OT €ro JUCKpUMHUHAHTA. bUKBaspaTHbIe ypaBHEHUS. YPABHEHUS, CBOIUMBIC K
JMHENHBIM U KBaZpaTHbIM. KBagpaTHble ypaBHEHUS C IAPAMETPOM.
3 JpoOHO-palioHalIbHbIE YPaBHEHHUS. 1 Pemenue npocreimmx ApoOHO-TMHENHBIX YpaBHEHHUH. Pelenre 1poOHOo-palinoHanbHbIX
MeToabl BBEIEHHUSI HOBOM TTEPEMEHHOM, YpPaBHEHUU.
Pa3I0KEHNUS HA MHOKHUTEIN MeTo/p! penieHust ypaBHEHUI: METObI PABHOCUIIBHBIX Mpeo0pa30oBaHMii, METO]] 3aMEHBI
nepeMeHHoi, rpadudeckuiit Mmetoa. Mcnosnb3oBaHue cBOMCTB (yHKIMN TPU peIIeHUN
YpaBHEHUM.
4 Cuctems! ypaBHeHHH. CriocoObl 1 Pemenue cucteM ypaBHEHMI METOJIOM aJireOpandecKoro cilokeHus. Pemenue cucrem
peuieHus YPaBHEHUI METOJIOM BBEJCHUS HOBBIX ITEPEMEHHBIX
5 Texkcrosble 3anaun. Pemenne 3anau ¢ 1 [TepedopmynupoBka 3aaaun. «JIumHne» Heu3BecTHbIE. Mcnoab30BaHue IEITUMOCTH.
ITOMOIIIBIO YPABHEHHN U Pemenune 3a1au B oO1iem Buje.
apru(METHUECKUM CIIOCOO0M
6 3ajaun Ha ABMKEHUE U HA COBMECTHYIO 1  |/IBwxkeHHe HaBCTpeuy ApYT APYTY, IBUKEHUE B OTHOM U ITPOTUBOMOIOKHBIX HAIIPABIECHUSX.
paboty JIBrkeHue 1o peke. /[BrykeHune 1o KoabLEBBIM A0poraM. IBUKEHUE IPOTHKEHHBIX TEII.
JIBHKeHNE ¢ KOCBEHHO BBIPAKEHHON CKOPOCTBIO.
7 3aauy Ha CMECH, CIIIaBBbl 1 ITpouent. OTHOmIEHNs. HaxokaeHne uncia 1o ero 4acTu, HaXoXkA€HWE 4acTh OT YHCIIa.
IIpocTo¥i 1 CI0XKHBIN NPOUEHTHBIN pocT. PopMyra CIOKHBIX TPOLIEHTOB.
8 VYpaBHEHUs C ITapaMeTPOM 1 ITonsTre nmapamerpa. PelieHne TMHENHBIX U KBaJAPAaTHBIX YPAaBHEHUH C IIapaMeTPOM.
9 Hepagencraa. CriocoObl pereHust 1 Yucnossle HepaBeHCTBA. CBOMCTBA YUCIIOBBIX HEpaBEHCTB. [IpoBepka cripaBeyInBOCTH

HCPABCHCTB IIPU 3aaHHBIX 3HAYCHHUAX IICPEMCHHBIX.




HepasenctBo ¢ mepemenHoii. CTporue u HecTporue HepaBeHcTBa. O0IaCTh ONpeeieH s
HepaBeHCTBA (001aCcTh JOMYCTUMbBIX 3HAYEHUN TIEPEMEHHO).
Pelienne MMHEHHBIX HEPABEHCTB.

10 HepaBeHnctsa ¢ moaynem Pemienue HepaBeHCTB ¢ MOYJIEM 10 OIPEAEICHUIO
11 MeTto uHTEPBAJIOB [TpuMeHeHne MeTOa HHTEPBAJIOB MPU PELLIEHUH PAllMOHAIBHBIX HEPABEHCTB, IPOOHO-
palMOHAIBHBIX HEPABEHCTB U HEPABEHCTB C MOAYJIEM
Cucremsl HepaBeHCTB. CII0COObI CucreMbl HEpaBEHCTB C O/IHOM NepeMEHHOM. Pelienne cucteM HepaBeHCTB ¢ OJJHOM
12 peLeHus NEPEMEHHO: IMHEHHBIX, KBaJpaTHbIX. M300pakeHue pelieHns CUCTEMbl HEpaBEHCTB Ha
YKCJIOBON NPSIMOM. 3allUCh PELIEHHs] CUCTEMbl HEPABEHCTB.
13 Yucnosble QyHKIUHU. DJIEMEHTapHbIE [Tonstue pynkumm y=f(x). O6mactp onpenenenuss GyHKIUH U 00JaCTh 3HAUCHUH (DyHKINU:
(GYHKIIMH, UX CBOMCTBA U TpaduKu D(f) u E(f). Bo3pacraromias u yObIBaromias Ha MHOXECTBE (PYHKIIHS, MOHOTOHHAs! (DyHKIIHS,
HCCJIEJOBAHNE HA MOHOTOHHOCTh. OrpaHUY€HHasi CHU3Y, OrpaHUYEHHAasl CBEpXY Ha
MHOXeCTBE (YHKI[MH, OrpaHUYeHHas (PyHKIIMsI, HaMMEHbIIee 1 HauboJIblee 3HaYCHHs Ha
MHOecTBe. HenmpepbsiBHAs (QYHKITHS, BBITYKIast BBEPX, BBINYKIIAs BHU3, DJICMEHTAPHBIC
(GYHKITUN.
14 [Toctpoenue rpaduKoB CIOKHBIX I'padux pynkunu, xycouHo-3ananHas ¢pyHkius. MccnenoBanue rpaduka KycouHOM
byHKIMI GbyHKIHH.
15 TpeyroabHUK. Bubl TpEyroJIbHUKOB. TpeyronbHuk. Buasl TpeyronsaukoB. [lpru3Haku paBeHCTBa U 110100UsI TPEYTOJIbHUKOB.
[Tpu3Haky paBeHCTBA U TTOA00US DopmyIbl IUIOANEN
TpeyroiabHUKoB. dopmyibl muomanei
16 YetsipexyronabHukH. CBoiicTBa ®opMynbl IIIOIIAAEH YETHIPEXYTOJbHIUKOB
YEeTBIPEXYTrOJIbHUKOB. DOpMYIIbI
N EN 7]
17 OxpyxHOCTb U KpyT. [Ipu3Haku u OKpy’>KHOCTb, KPYT, UX AJIEMEHTHI U CBOMCTBA; LIEHTPAJIbHbIE U BIIMCAHHBIE YIJIbI.
CBOICTBa KacarenbHas 1 cexyIas K OKpyKHOCTH, UX CBOWCTBA. BrincaHHsle U ONucaHHbIE
OKPYXKHOCTH JJIsl TPEYTOJIbHUKOB, YETHIPEXYTOJIbHUKOB, TPABHIIBHBIX MHOTOYT'OJIbHUKOB.
18 Teopus BeposiTHOCTEN U BBectu nounsitue pakropuana
KOMOWHATOPHKA
19 Pemenue 3a1a4 no Teopum BEPOSITHOCTH PaccmotpeTs pemieHue 3aad METOAOM repedopa, ¢ IOMOIIBIO IepeBa BO3MOKHBIX
BapUaHTOB U 110 NPABUITy YMHOXEHUS
20 Apudmerndeckass ¥ reoMeTpHUECKas XapaKkTepuCTUIECKOe CBOWCTBO apu(hMETHUECKON 1 TeOMETPHUECKON MPOTrPEeCcCHH.

IIPOTpeCCUu.

[IprMeHeHne CBOMCTB MPOTPECCHH ISl PEIICHUS MPAKTUUECKHUX 3a]1ay.




Y4eOH0 — MeToANYeCKOe 1 MAaTEePUATbHO-TEXHNYECKO0e o0ecneyeHne y4eOHOro nmpouecca
IIporpaMMHO — MeTOANYECKOE ODecTIeYeHre YIuTe st

1. 1.JIykuuesa E.IO. Ocobennoctu o0yueHuss MaTeMaTuKe B KOHTeKcTe conepxkanus PIOC:
yaeOHo-MeToanueckoe nmocoodue — CI16.: CIT6 AIIIIO, 2013.

2. 2.AcmonoB A. I'. @opMupoBaHrEe YHUBEPCAIBHBIX YY€OHBIX IEHCTBUI B OCHOBHOM LIKOJIE.
Cuctema 3ananuii/A. I'. Acmonos, O. A. Kapabanosa. — M.: [Ipocsemenue, 2010

3. 3. Agepbsanos J[.W.,AnteinoB I1.U., baspun H. H.Matematuka: bombioii cipaBouHuK 1151

IIKOJIbHUKA U MTOCTYIAIIINX B BY3BIL. - 2-eu3. - M.: JIpoda, 2011.

4. Boabnep E.E. 3anaun Ha cocraBnenue ypaBHeHui 1,2 gacte. - Omck: OMUIIPKO, 1998.

5. 5. Bunenkun H.A., Bunenkun A.H., I'.C.CypBuiio u ap. Anredpa: YueOHoe mocodue s
yyamuxcs 9 KiI. ¢ yriryOJeHHBIM U3y4eHHEM MaTeMaTuku. S-e u3nanue. - M .: [IpocBerienue,
2004.

6. 6. Xurynes JI.A., 3opuna H.A. Utorosas arrecramus rno aiaredpe B 9 kiacce. YueOHO-
Meroaudeckoe rmocoodue. — CI16.: CmuolIpecc, 2009.

7. 7. Kysuenona JI.B. CyBopoBa C.b. COopHUK 3a7aHU# AJI MOATOTOBKH UTOTOBOW aTTECTAIlUU
B 9 kiacce. - M.: [IpocBemenue 2012.

8. 8. apeirun, N.@. @akyapTaTUBHBINA KypC 110 MaTeMaTuke. Pemenne 3agad. — M.
IIpocsemenue, 1989.

9. 9. llleBkuH, A.B. TekcroBsie 3anaun. — M.: [IpocBemenue, 2009.

10.

11. MHTepHeT-NCTOYHNKH:

12. 1.Boiconkuii M. P. Borpockl 1 0TBeThI. ANmesius.
http://schoolmathematics.ru/apellyaciya-ege-voprosy-i-otvety-vysockij-i-r
2. Mopaxosuu A.I'., I'mu36ypr B.U., JIaBpentreBa H.}O. EI'D.Maremaruka. [Tonubrii
CIpaBOYHHMK. Teopus U MpaKTUKa.

13. http://4ege.ru/matematika/620-polnyj-spravochnik-po-matematike-k-egye.htmi
3. JIsicenko @.®. Matemartuka. Temarnueckue TecTsl.l eoMeTpusi, TEKCTOBBIE 3a1a4H.
http://www.alleng.ru/d/math/math450.htm

14. 4. OtkpeiThiii 0ank 3amau [HA: http://mathgia.ru:8080/or/gial2/

15. 5. OH-naifH TecThI:

16. http://uztest.ru/exam

17. http://egeru.ru

&



http://schoolmathematics.ru/apellyaciya-ege-voprosy-i-otvety-vysockij-i-r
http://4ege.ru/matematika/620-polnyj-spravochnik-po-matematike-k-egye.html
http://www.alleng.ru/d/math/math450.htm
http://mathgia.ru:8080/or/gia12/

		2024-06-19T12:04:20+0400
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "МЕЖДУНАРОДНЫЙ ОБРАЗОВАТЕЛЬНЫЙ КОМПЛЕКС "ГАРМОНИЯ"




