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Pabouas mporpamMma no yueGHOMY mpeamMery «Aunredpa» Ha ypoBEHb OCHOBHOT'O 00IIEro oOpa3oBaHUs COCTABIICHA C Y4ETOM pabodeit

IporpaMMbl BOCIIUTaHUS. BocnuTaTenbHbIN MOTEHIMAT JAHHOTO Y4eOHOTO MpeaMeTa 00ecTiedrBaeT peain3aluuio OJaronpusaTHBIX YCIOBUH I
pa3sBUTHS COLMATBHO 3HAUUMBIX OTHOIIEHUH 00yUYarOIIMXCs U IPEXk/Ie BCET0 LIEHHOCTHBIX OPUEHTUPOB (LIEJIEBBIX IPUOPUTETOB):

IIPUBJICYEHNE BHUMAHUSI 00Y4AIOIIKXCS K IEHHOCTHOMY aclleKTy M3y4aeMbIX Ha ypoKax IIPeIMETOB U BJIEHUM, MHULIUNPOBAHUE
00CyXIeHUH1, BEICKa3bIBaHUI CBOETO MHEHHSI, BEIPAOOTKH CBOETO JTMYHOCTHOTO OTHOIICHHS K U3Y4aeMbIM COOBITHSIM, SIBJICHUSM, JIHIIAM;
MIPUMEHEHHUE UHTEPAKTUBHBIX (HOPM ydeOHOM pabOTHI:

O HUHTEJJIEKTYyaJbHBIX, CTUMYJIUPYIOIUX I03HABATEIbHYIO MOTHUBALHUIO;

O JUCKYCCHUH, NAIOIIKUX BO3MOYKHOCTb IPUOOPECTH OIBIT BEIEHUSI KOHCTPYKTUBHOTIO JIMajiora; rpynnoBoil paboTel, KOTOpasi y4uT

KOMAaHTHOW paboTe M B3aUMOJICHCTBHIO C APYTUMH 00yUJarOIIUMUCS, UTPOBBIX METOIHK;

JEMOHCTpPALMIO 00yYaroUIMMCs IPUMEPOB OTBETCTBEHHOI'0, TPa’KJAHCKOT'O MIOBEICHUS, IPOSIBICHUS YEIOBEKOIIO0US 1
J00pOCEPACYHOCTH, Yepe3 MOA00p COOTBETCTBYIOMIMX TEKCTOB JUISl YTCHUS, 3a/1a4 JUIsl PELICHHUs, IPOOIEMHBIX CUTYaIUil It 00CYKICHUS
B KJIacce;
noOy»kaeHue 00y4aromxcs co00JaTh Ha YpOKE HOPMBbI ITOBEIEHUS, ITpaBUiIa OOLIEHUS CO CBEPCTHUKAMHU U Iearoramu,
COOTBETCTBYIOIME YKJIay IIKOJIbI, YCTAHOBJICHHUE U MOAJEPKKA JOOpOXKeIaTeIbHON aTMOCc(hephl;
opraHu3aiys me@crsa MOTUBUPOBAHHBIX U 3PYAMPOBAHHBIX 00YYAIOLIMXCS HAJl HEYCIIEBAIOLIMMHU OJITHOKJIACCHUKAMH, JIAIOLIETO
00y4aroImuMCs COIIMAIbHO 3HAYUMBIN OIBIT COTPYAHUYECTBA M B3aMMHOM ITOMOIIIH;
MHUIMMPOBAHHUE U TOJJIEPKKY UCCIIEI0BATENCKOM NeATEIbHOCTH 00yUaroIMXCsl B paMKaxX peain3alii UMH UHAWBUIYAIbHBIX U
IPYMIOBBIX UCCIE0BATEIBCKUX MMPOEKTOB, YTO JACT 00YUYaAIOIIMMCSl BO3SMOXHOCTh MPHOOPECTH HABBIK CAMOCTOSTEIIBHOTO PELICHUS
TEOpPETUYECKOM MPoOIeMbl, HABBIK TEHEPUPOBAHUS M 0(OPMIIEHHUS] COOCTBEHHBIX UAEH, HABBIK YBAXHUTEIHHOIO OTHOIICHUS K UY>KUM
uzaesM, opopMIIEHHBIM B paboTax JIpyrux uccienoBaresneil, HaBblK MyOJIMYHOIO BBICTYIUICHUS NIEpe]] ayJUTOPUEH, apryMEeHTUPOBAHUS U
OTCTanMBaHUs CBOEH TOUKH 3pPEHUS;
no0yX/1eHue 00yJaroLIXcsi COOM0AaTh Ha YPOKe OOIIENPUHATHIE HOPMBI TOBEICHHS, TIPaBUIa OOIIEHHUS CO CTapIIUMHU
(memarornyeckuMy pabOTHUKAMH) U CBEPCTHUKAMHU (00y4YaroIUMUCs ), IPUHIUIBI y4eOHOM TUCHUIUIMHBI U CAMOOPTaHU3aIiH;
BKJIIOYEHHE B YPOK UTPOBBIX MPOLEAYP, KOTOPbIE TOMOTaloT NOIEPKaTh MOTHBALIMIO 00yJaroIUXCs K MOTyYeHHUIO 3HaHUH,
HaJIQ)KMBAHUIO TIO3UTUBHBIX MEXJIMYHOCTHBIX OTHOLIEHUH B KJIacce, TOMOTal0T YCTAHOBJICHUIO JOOPOKEIaTeNIbHOW aTMOC(EPHI BO BpeMs

ypoKa.



Conep:xanune y4eOHOro npeamera «Ajaredopa»
YPOBEHb — YIJIyOJIeHHbIH
kJjacc 7-9

7 KJIACC

Yucna v BbIYMCICHUA

Parmonaneueie yncna. CpaBHEHHE, YHOPSIOUYMBAHHE W apu(METHUECKUE ACHCTBHS C PAlMOHAIBHBIMH YHCIaMH. YucloBas MpsMasd,
MOJYJIb YHUCJIA.

CreneHns ¢ HaTypajabHBIM IIOKA3aTEIEM U €€ CBOWCTBA. 3allMCh YHCIIA B IECATUYHON O3ULIMOHHOM CHCTEME CUMCIICHHUS.

Pemenne TekCcTOBBIX 3amau apudmMeTHdyeckuM criocoOom. Pemrenue 3amav W3 peanbHOW MPAKTUKM HA 4YacTH, HAa JpoOW, HA MPOIECHTHI,
IIPUMEHEHNUE OTHOIICHUH U MPONOPLMI NPHU pELIeHUH 3a]1a4, PEIICHUE 3a7a4 Ha IBUKEHUE, padboTy, MOKYIIKH, HaJOTH.

JenmumocTs nenbix uncen. CBoNCTBa AEITUMOCTH.

[Ipocteie u coctaBHble uncna. YéTHble 1 HeuéTHbIe uncna. [Ipu3naku nenumoctu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IIpu3Haku 1eIMMOCTH CyMMBI
Y TIPOU3BEJICHUS 1IEJIbIX YHCEN PU PELICHUH 3a/1a4 C IPAKTUYECKUM COACPKAHUEM.

Hau6onbmmii o01uii 1e1urens 1 HaMMeHblee o01iee KpaTHOe ABYX uucen. Bzaumuo npocteie yncna. AnroputM EBkinpa.

Jlenenue ¢ octaTkoM. Apu(MeTHdecKre orepaluy Hajl OCTaTKaMu.

Auaredpanyeckne BbIPaKeHHA

BeipakeHue ¢ nepeMeHHbIMU. 3HAU€HHME BBIpAXKEHUS C INepeMeHHbIMU. lIpeicraBieHue 3aBUCHMOCTH MEXAY BEIMYMHAMU B BUJE
(bopMyIIBI.

ToxnectBo. ToxxaecTBeHHbIE PeoOpa30BaHus adredpandyecKux BbIpakeHuH. Jloka3aTeabCTBO TOXKIECTB.

Opnowienbl. OqHOWIEH cTaHAapTHOTO BUA. CTENEHb OAHOWIEHA.

Muorounensl. MHorounen cranpaptoro Bujaa. CreneHb MHorouieHa. CiokeHue, BbIYUTaHHE, YMHOXKEHUE U JIEJI€HHEe MHOTOYJIEHOB.
[IpeoOpa3oBanue 1en0ro BelpaxkeHusi B MHOrowieH. Kopau MHorousexa.

@opMyIbl COKPAIIEHHOTO YMHOXKEHHUS: KBaJpaT CyMMBl M KBaJpaT Pa3sHOCTH JBYX BBIPaKEHHMH, KyO CyMMBI U KyO pPa3HOCTH IBYX
BBIpQ)XEHUI, pPa3HOCTh KBaJPaToOB JBYX BBIPRKEHUH, MPOM3BEIEHUE PA3HOCTH U CYMMBI JBYX BBIP@KEHHH, CyMMa M Pa3HOCTb KyOOB JIBYX
BBIPA)KCHU.

Pa3noxxeHrne MHOrouUsIeHa Ha MHOKUTENH. BbhiHECeHHEe 00111ero MHOXKUTENS 32 CKOOKU. MeTo rpynupoBKH.

YpaBHeHNS U HEPABEHCTBA



VYpaBHenue c¢ oxHoil nepemMeHHoW. KopeHb ypaBHeHus. CBoiicTBa ypaBHEHUH C OJHOH INepeMeHHOH. PaBHOCHMIBHOCTH YpaBHEHM.
YpaBHEHHE KaK MaTeMaTU4YeCKasi MOJIEJIb PEAJIbHON CUTYyAlLUH.

JIuHeitHOEe ypaBHEHHE C OJIHOW MepeMeHHOM. YHciio KOpHEH JIMHEHMHOTo ypaBHEHUs. PellleHre TeKCTOBBIX 3a7ad ¢ MOMOIIbIO JIMHEHHBIX
ypaBHEHHH. JINHENHOE ypaBHEHHE, COAEPIKAIICe 3HAK MOLYJIS.

VYpaBHeHHE C ABYMS MepeMeHHBIMHU. ['pauK JHMHEHHOTO YypaBHEHUS C IBYyMs MepeMeHHbIMH. CHUCTEMBI JIMHEHHBIX YpaBHEHUH C JBYMs
nepeMeHHbIMH. [ padudeckuil METO/| pEeLIeHUsI CUCTEMBbI JINHEHHBIX YpaBHEHUH C AByMs NEpeMEHHBIMH. Penienrue cucteM TUHEHHBIX ypaBHEHUN
C ABYMs IIEPEMEHHBIMUA METO/IOM IIOJCTAaHOBKU U METOAOM ciokeHHus. Cucrema AByX JIMHEWHBIX YPABHEHHUH € JBYMsI IIEPEMEHHBIMU KaK MOJEIIb
peaJIbHOM CUTYalUH.

DOYyHKIUH

Koopaunara Toukn Ha npsmoil. Yucnossle npoMexyTKkH. PaccTossHre MeXly IByMsl TOYKaMH KOOPAMHATHOM MPSMOM.

[IpsimoyronbHas cuctemMa KoopAuHar. AOcmucca W OpJMHATa TOYKM Ha KOOPAMHATHOW miockocTu. Ilpumepsl rpadukoB, 3ai1aHHBIX
¢dopmynamu. UreHue rpadukoB peanbHbIX 3aBUCUMOCTEH.

OyHKIIMOHAIBHBIE 3aBUCUMOCTH MeXTy BenuunHamu. [lonstue ¢ynkmun. OyHKIMS Kak MareMaTHYecKas MOJENb PeajbHOro mporecca.
Ob6nacTb omnpeneneHuss U obnacte 3HadeHU QyHkuuu. CriocoObl 3amanus ¢yHkiuu. I'papuk ¢yHxiuu. IloHATUS MakcMMyMa U MUHUMYyMA,
BO3pACTaHMs U YOBIBAaHUS Ha pUMEpaxX peajbHbIX 3aBUCUMOCTEH.

Juneiinas gynkuusi, e€ coiictpa. ['paduk nuneitnont pynkuun. I'paduk Gpyrkiun y = |X|. Kycouno-3agaHHbie (yHKIUH.

8 KJIACC

Yuciia 1 BbIYHCICHUSA

KBanpatusle kopHH. Apudmernyeckuil KBaapaTHBIH KopeHb U ero cpoicTBa. [loHsTHEe wuppanuoHanbHOro uucia. JledcTBus c
UppalMoHaTbHBIMU yrciiaMu. CBOMCTBa IEHCTBUH ¢ HppallMOHAIbHBIMY yuciaMu. CpaBHEHHE UPPALMOHAIBHBIX YHCET.

IIpencraBineHuss O pacUIMPEHUAX YHUCIIOBBIX MHOXKECTB. MHOXECTBA HATypalbHBIX, LIEJbIX, PALMOHAIBHBIX, IEHCTBUTEIIBHBIX YHUCE.
CpaBHeHnue uncen. YnucnoBble IPOMEKYTKH.

HeiictBust ¢ ocratkamu. OcTaTku cTeneHei. [IpuMeHenne ocTaTKoOB K PELIEHUI0 YPaBHEHUH B LIEIIBIX YHACIaX U TEKCTOBBIX 3a]1ad.

Pa3mepbl 00bEKTOB OKPYXAIOIIETO MUPA, JUTUTEILHOCTD MPOLIECCOB B OKpY KatoieM Mupe. CTaHAapTHBINA BUJ YKCIA.

AJiredpanyeckue BbIpaKeHUs

Anrebpanueckast JpoOb. JlomycTHMble 3Ha4YeHHs TIEPEMEHHBIX B JIPOOHO-pAIlMOHAIBHBIX BbIpaXeHUsX. (OCHOBHOE CBOWCTBO
anreOpandeckoit 1poou. CroskeHue, BhIYMUTaHUE, YMHOXKEHHE U JeJieHHe anreOpandeckux ApoOeil. Beinenenue nenoit yactu anredpanueckont
Ipoowu.



PannonanbeHble BoipaykeHus. Tox1eCTBEHHBIE TPEOOPa30BAHNS PALIMOHAIBHBIX BHIPAKEHUH.

JlonycTHUMBIE 3HAUEHHs] TEPEeMEHHBIX B BBIPAKCHHSAX, COACPKAIIMX apU(PMETUYECKHE KBaJApaTHbIE KOPHU. TOXKIECTBEHHBIC
peoOpa3oBaHus BRIPAXKEHUH, coiepKaluX apupMeTHIeCKUe KBaIpaTHbIe KOPHHU.

Crenens ¢ 1eNbIM MTOKa3atesieM U e€ cBoiictBa. [IpeobpazoBanue BbIpakeHH, COEPKALTUX CTEIEHH.

YpaBHeHHs U HEPABEHCTBA

KBanpatHoe ypaBHenue. @opmysia KOpPHEM KBaJApAaTHOTO ypaBHEHHsS. KoJMYECTBO NEMCTBUTENIBHBIX KOPHEN KBAAPATHOTO YpPABHEHHS.
Teopema Buera. YpaBHeHHUs], CBOOUMBIE K JIMHEWHBIM YpPAaBHEHHUSM WM K KBaJpaTHbIM ypaBHeHUsM. KBaapaTHoe ypaBHEHHE C IapamMeTpOM.
Pemrenre TeKCTOBBIX 3a/1a4 € MOMOIIbIO KBAJAPATHBIX YPaBHEHUM.

JIpoOHO-palmoHaIbHBIC YpaBHEHHS. PernieHune IpoOHO-palioHaIbHBIX ypaBHEHHWH. PellleHrne TEeKCTOBBIX 3alad C MOMOMIBI0 JTPOOHO-
paloHaIbHbIX YpaBHeHUH. ['paduueckas uHTepnperanus ypaBHEHUH C IByMs IEPEMEHHBIMHU.

Uucnosble HepaBeHCTBA. CBOICTBA YUCIIOBBIX HEPABEHCTB.

HepagenctBo ¢ nepemenHoii. CTporue u Hectporue HepaBeHcTBa. Cl0)KEHHE U YMHOKEHUE YMCIIOBBIX HepaBeHCTB. OlleHUBaHUE 3HAYEHUS
BBIpaKECHMS. J|0Ka3aTENbCTBO HEPABEHCTB.

[TonsiTHE O pelIeHNN HEPaBEHCTBA C OJHOW ITEpEMEHHOM. MHOKECTBO PEIICHNI HEpaBEHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeliHOE HEPABEHCTBO C OJHOW IEPEMEHHOM M MHOXKECTBA €ro pellcHuid. PernieHue JIMHEWHBIX HEPABEHCTB C OJHOW IEPEMEHHOM.
CucreMsl 1 COBOKYITHOCTH JIMHENHBIX HEPABEHCTB C OJJHOU NEpEMEHHOM. Perenne TEKCTOBBIX 3a7au ¢ TIOMOIIBIO JINHEWHBIX HEPABEHCTB C OJHON
IIEPEMEHHOM.

DOyHKIUH

OO6nacTh ornpeeneHuss 1 MHOKECTBO 3HaueHul QpyHkiuu. Crioco6s! 3a1anus pyHkuuil. ['paduk pynkuun. Urenue cBoiicTB GpyHKIMM MO €€
rpaduxy. [Ipumepsl rpadukoB GyHKINH, OTpaKAIOLINX peallbHbIe MTPOLECCHI.

Jluneitnas Gpynkuus. @yHKIMH, ONUCHIBAIOLINE MPSMYIO U 00paTHYIO MPONOPIIMOHAIBHBIE 3aBUCUMOCTH, UX TPAPUKH.

Oynxumn y = kx, y=kx + b, y =k/x, y=x3, y = Vx, y = [x| n ux cBoiicTBa. Kycou4no-3aaHHbIe ()yHKIHH.

9 KUIIACC
Yuciia v BBIYUCTCHUS
Kopensb n-it crenenn u ero cpoiictBa. CTeneHb ¢ PallMOHAILHBIM TTOKa3aTesieM U €€ CBOMCTBRA.
AJiredpanyeckue BbIpaKeHUs
ToxnaecTBeHHbIE TIPeoOpa3oBaHUs BBIPAKEHUH, COJEpKAlIMX KOpeHb N-il ctemeHu. TokIecTBEHHBIE MpeoOpa3oBaHMS BHIPAXKEHU,
coJiepKalliX CTENEHb C PallMOHAIbHBIM MTOKA3aTEIEM.
KBanpatusiii TpéxuwieH. Kopau kBagpaTHOro TpéxuieHa. PasnoxkeHue KBaapaTHOTO TPEXWICHA HA JIMHEHMHbBIE MHOKHUTEIH.



YpaBHeHHs U HEPABEHCTBA

bukBanparusie ypaBHeHus. [IpuMepsl NMpUMEHEHHI METOJO0B PaBHOCHIIBHBIX IpeoOpa3oBaHMi, 3aMEHbl MEPEMEHHOM, rpaduyeckoro
METO/1a NIPY PEUICHUM YpaBHEHU 3-1 U 4-11 CTENeHel.

Pemenue 1po6GHO-paliMOHAIBHBIX YPABHEHHH.

Pemrenne cucreM ypaBHEHMI € IBYMs NIEpEMEHHBIMU. PelieHue MpoCTeMIINX CHCTEM HEIUMHEHHBIX YPAaBHEHWM C ABYMs IIEPEMEHHBIMU.
I'paduueckuii METON pEHICHUS] CHCTEMbl HETMHEWHBIX YpaBHEHUH ¢ ABYMS mepeMeHHbIMU. CHCTeMa JIByX HEJIMHEHHBIX YPaBHEHUH C JIBYMS
IIEPEMEHHBIMH KaK MOJIEJIb PEaIbHON CUTYallUU.

UYucnoBsle HEpaBeHCTBA. PenieHre TMHEMHBIX HEpaBeHCTB. JloKa3aTeIbcTBO HEPABEHCTB.

KBanpaTtHble HepaBeHCTBa C OJHON NepeMeHHOH. PerieHue KBaJpaTHBIX HEPABEHCTB Ipa)MUECKUM METOJIOM U METOJIOM HHTEpPBAJIOB.
Meto1 HHTEPBANIOB JJIsl pAlMOHAIBHBIX HEPABEHCTB. [IpocTeiimue HepaBeHCTBA C TapaMETPOM.

Pemienne TeKCTOBBIX 3aJa4 ¢ TIOMOILBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ nBymMsi nepeMeHHbIMH. PelieHue HepaBeHCTBa ¢ AByMs IepeMeHHbIMH. CHCTEMBI HEPABEHCTB C JBYMS II€PEMEHHBIMH.
I'paduueckuii MeTO peHIeHUs] CHCTEM HEPABEHCTB C JIBYMS MTEPEMEHHBIMH.

DOyHKIUH

@Oynkiusa. CpoiictBa (yHKUMHA: HYyIM (QYHKIHMH, TPOMEXYTKHM 3HAKOMOCTOSHCTBA (YHKIMH, HMPOMEXYTKH BO3pacTaHUS M YOBIBAaHUS
¢byHK1MHU, YETHBIE U HEeU€THbIE (PyHKIMH, HauOoJbIllee U HaUMEHbIIIee 3HaYeHUs! (PYHKLIUH.

KBagparuunas Qynkius u e€ cpoiictBa. lMcnonb3oBaHMe CBOWCTB KBaapaTHUYHOW (QyHKIMH ajisi pemenus 3amnad. [loctpoenue rpaduka
KBaJpaTu4HO QyHkuuu. [lonoxenne rpaduka KBaIpaTHIHON (HYHKIIMK B 3aBUCUMOCTH OT e€ kKoapdummenTos. ['padukn Qynkumii y =ax2, y =
a(x—m)2u y = a(x — m)? +n. IlocTpoenue rpadhuKos GyHKIH ¢ HOMONIBIO TIPE06Pa3OBAHHIL.

JpoOHo-nuneitHas pynkuus. MccnenoBanue GyHKIMHA.

®Oynkiws Y = X" ¢ HATYpaTbHBIM MTOKa3aTeneM N u e rpaduk.

YuciioBbIE 10CJI€10BATEIBHOCTH U MPOrPeCcCUM

[Tonatue umcnoBoi mocnenoBaTenbHOCTH. KoHeuHble M OeCKOHEUYHBIE MOCNeA0BaTeNbHOCTH. OrpaHHuYEHHAs MOCIe10BaTeIbHOCTD.
MoHoTOHHO Bo3pacTtaromas (yObIBaromiasi) mocieaoBaTeabHOCTh. CrocoObl 3afaHus IOCIEIOBATENBHOCTU: ONUCATEIbHBIN, TAOMUYHBINA, C
MOMOIIBIO (POPMYJIBI N-TO YIEHA, pEKYPPEHTHBIN.

Apudmernueckas u reomerpuueckas nporpeccuu. CBoilcTBa 4ieHOB apupMETHUECKONH M reoMeTpuyeckoil mporpeccuit. @opMyibl N-To
YJieHa apu(PMETHUECKON U reOMETpUUECKOl mporpeccuii. @opmMyibl CyMMBbI IEPBBIX N WIEHOB apU(PMETUUECKON U TeOMETPUUYECKO TPpOrpeccuil.
3amaun Ha MPOLEHTHI, 0AHKOBCKUE BKJIA/Ibl, KPEIUTHI.

[IpencraBnenue o CXOAUMOCTHU MOCIIEOBATEIBHOCTH, O CYMMHPOBAHUN OECKOHEYHO yOBIBAIOIIEH reOMETPHUECKOM MPOrPECCUH.

Merton MmaremaTuueckoil HAYKIMH. [IpocTeiinme mpumepsl.



Ilnanupyembie pe3yabTaThbl 0CBOCHHS Y4eOHOI0 nmpeamera «Ajredpa»
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaThl OCBOSCHUS MPOTrPaMMbl 110 MATEMATHKE XapaKTEPU3YIOTCS B YACTH:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

IIPOSABJICHUEM MHTEpeca K MPOIIJIOMY M HACTOSALIEMY POCCHHCKON MaTEMaTHKHU, LEHHOCTHBIM OTHOIIEHHUEM K JOCTH)KEHUSM POCCHHUCKHX
MaTEMaTHKOB U POCCUHMCKON MaTeMaTH4YEeCKOM IIKOJIBI, K UCTIOIb30BaHUIO 3TUX AOCTIKEHHH B APYrUX HayKaxX W MPUKIAIHBIX chepax;

2) rpaIaHCKOI0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBINOJHEHHUIO OOS3aHHOCTEM TIpakJaHMHA M peaJd3alud ero Ipas, NPEACTAaBICHHEM O MaTeMaTHMYeCKHUX OCHOBax
(YHKLMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJIECHUH, NpOLENYp TpakAaHCKOro ooluiectBa (Hampumep, BbIOOpHI, OMPOCHI), TOTOBHOCTBIO K
00CYKIIEHUIO 3TUYECKHUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHHUEM TOCTHKEHUN HayKH, 0CO3HAHHUEM BaKHOCTH MOPAIIbHO-3THYECKUX
IIPUHLIMIIOB B AESITEILHOCTU YYEHOTO;

3) TPYAOBOI0 BOCIIUTAHHSA:

YCTaHOBKOM Ha AaKTUBHOE YYacTHE B PEIICHUM IPAKTUYECKUX 3a]a4 MaTeMaTU4EeCKOW HaIPAaBIECHHOCTH, OCO3HAHMEM Ba)KHOCTU
MaTeMaTHYeCKOr0 0Opa30oBaHUs Ha MPOTSHKEHWW BCEW KHU3HH Ul YCHEIIHOW MPO(EeCCHOHATBHON JAEATEIBHOCTH M Pa3BUTHEM HEOOXOIMMBIX
YMEHHM, 0CO3HAaHHBIM BHIOOPOM U MTOCTPOCHUEM MHIUBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX MHTEPECOB
1 OOILECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTUYECKOr0 BOCTIUTAHMS:

CIIOCOOHOCTBIO K AMOILIMOHAIBHOMY U ACTETUYECKOMY BOCHPUATHIO MaTeMaTHYECKHX OOBEKTOB, 3a/1a4, PELICHUN, pacCyXI€HUH, YMEHUIO
BUJIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) neHHOCTEH HAYYHOIO MO3HAHHUSA:

OpHEHTaIel B JEATeIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAayYHBIX MpEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHsS YellOBEKa,
MPUPOABI U 00IeCTBA, TOHUMAaHUEM MAaTeMAaTUYECKON HAayKU Kak cepbl YelIOBEYECKOW NEeATENIbHOCTH, 3TAloOB €€ Pa3BUTUS UM 3HAYMMOCTH JJIS
pa3BUTHS LMBWIM3AIMK, OBJIAJCHHEM S3bIKOM MAaT€MaTHKU U MAaTeMaTUYeCKOM KyNbTYpod Kak CpeICTBOM IO3HAHUS MHpA, OBJIAJICHUEM
HaBbIKaMU MCCIIE0BATEIbCKOM 1€ATeIbHOCTH;

6) pusznueckoro BocnuTanusi, GopMUPOBaAHUSA KYJbTYPbI 310POBbSI H IMOLHMOHAJIBLHOI0 0JIATONMOTYYHs:

TOTOBHOCTBIO MIPUMEHSATh MaTeMaTUYeCKHe 3HaHUs B MHTEPECAX CBOETO 370POBbs, BEJCHH 3/J0pPOBOr0 00pasa >KU3HU (30POBOE MHUTAHUE,
cOamaHCUpPOBAaHHBIA PEXXHUM 3aHATHI M OTIbIXa, peryispHas pusndeckas akTUBHOCTb), C(OOPMHUPOBAHHOCTHIO HaBbIKa PeQIIEKCHH, TPU3HAHUEM
CBOETO IpaBa Ha OMIMOKY M TaKOro e MpaBa APYroro 4eioBeKa;

7) 3K0JI0THYECKOr0 BOCTIMTAHMSA



OpHEHTAIMECH HA MPUMEHEHNE MaTeMaTHYECKUX 3HAHHUM ISl PEIICHHsI 3a/1a4 B 00JaCTH COXPAHHOCTH OKPYXKAIOIICH Cpeibl, INTAaHUPOBAHUS
MOCTYIIKOB M OIEHKH WX BO3MOXHBIX TOCJEICTBUN JJII OKPYKAIOIICH CPelibl, OCO3HAHUEM TJI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM U
IIyTEN UX PELICHUS;

8) ajanTanuu K U3MEHSIIOIUMCS YCJIOBUAM COIMAJIBHON U MPUPOIHON cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSX HEONPEACIEHHOCTH, IOBBIIICHUID YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MPaKTHYECKYIO
NEeSTeIbHOCTh, B TOM 4YHCJE YMEHHME YUYHUTBhCS Y JPYTUX JIOJEH, MpUoOpeTaTh B COBMECTHOHN JACSATEIbHOCTH HOBBIE 3HAHUS, HABBIKU M
KOMITETCHIIMH U3 OTbITA APYTHX;

HEOOXOIUMOCThIO B (POPMUPOBAHUU HOBBIX 3HAHHM, (HOPMYIUPOBATH WJEH, MOHATHSA, TUIIOTE3bl 00 OOBEKTaX U SIBJICHHUSIX, B TOM YHCIIC
paHee HEU3BECTHBIX, 0CO3HABATh ACHUIIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH, IIJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAIMIO, BOCIPHHUMATH CTPECCOBYIO CHUTYAllMIO KaK BBI3OB, TPEOYIOMUN KOHTPMED,
KOPPEKTHPOBATh MPUHUMACMEBIE PEIICHHS U JCHCTBUS, (POPMYITHPOBATH M OIECHUBATH PUCKH U TIOCIIEACTBHS, (JOPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATbBI

B pe3ynbpTare ocBOGHUS MPOTpaMMBbI 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus y odydatomerocs OyayT copMupoBaHbI
MeTanpeaMeTHbIe pe3yJbTaThl, XapaKTePHU3YIOIIMECS OBJIAJCHUEM YHUBEPCAJIbHBIMU IT03HABATEIBHBIMH JCHCTBHAMH, YHHBEPCAIbHBIMU
KOMMYHHUKAaTHUBHBIMH J€HCTBUSMHU U YHUBEPCATbHBIMH PETYIATUBHBIMU JEHCTBUAMHU.

IMo3naBaTebHbIe YyHHBepPCAIbHbIEe yueOHbIe AeiicTBUSA
Ba3oBble 1oruueckue geiicTBUA:

BBISIBJIATh W XapaKTepU30BaTh CYIIECTBEHHbIE INPU3HAKM MaTeMaTHUYECKUX OOBEKTOB, MOHSATUH, OTHOIIEHUH MEXAY MOHATUSAMH,
(bopMyIMpOBaTH ONpeeNeHHs] MOHATUH, yCTaHABIMBATh CYLIECTBEHHBIH MPU3HAK KIACCU(PUKAIMM, OCHOBAHUS JUIs OOOOIIEHUS U CPaBHEHMS,
KpUTEpHUH IIPOBOIUMOI0 aHAJIN3a;

BOCIPUHUMATh, (OPMYJIHPOBaTh M MPeoOpa30OBbIBaTh CYXACHUS: YTBEPAUTEIbHBIE U OTpUIIATENbHBIC, €UHUYHbIC, YaCTHbIE U 0O0IIueE,
YCIIOBHBIE;

BBISIBJIAITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TNPOTUBOpeurss B (pakTax, JaHHBIX, HAOMIONEHUSIX U YTBEPKACHUSX,
npeajaratb KpUTEpruu I BBIABICHHUA 3aKOHOMepHOCTeI\/’I u HpOTHBOp@'—IHﬁ;

ACIaTh BBIBOJBI C MUCITOJIb30BAHUEM 3aKOHOB JIOTUKHU, ACAYKTHUBHBIX U HHAYKTUBHBIX YMOSaKJ'II-O'-IeHI/II\/'I, YMOSaKJ'IIO'-IeHI/Iﬁ 10 aHAaJIOTHUH,

pa3duparh J0Ka3aTelbCTBA MAaTEeMAaTHYECKUX YTBEPXKICHUH (MpsIMbIE W OT MPOTHBHOIO), MPOBOAMTH CAMOCTOSITEIBHO 0Ka3aTeIbCTBA
MaTeMaTHYeCKuX (paKTOB, BEICTPAUBATH apryMEHTAIIMIO, IPUBOJUTH MIPUMEPH U KOHTPIPUMEPHI, TPUMEHATh METOJ MaTeMaTHYECKOW UHAYKIIUH,
000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;



BBIOMpPATh CIIOCOO perieHust yaeOHOH 3a1aun (CpaBHHBATh HECKOJIBKO BApHUAHTOB PEIICHHS, BHIOMPATh HauOoOJee MOAXOISAIINN ¢ yIéTOM
CaMOCTOSITEJILHO BBIJEJIEHHBIX KPUTEPUEB).
Ba3oBble uccienoBareibcKue qelcTBUS:
UCIIOJIB30BaTh BOIPOCHI KaK WCCIENIOBATECIbCKUI WHCTPYMEHT IO3HAHHSA, (OPMYIHPOBATH BOIMPOCH], (PUKCHPYIOUIHE MPOTHBOPEUYHE,
pooJIeMy, CaMOCTOSTEIBHO YCTAHABIMBATh UCKOMOE U JJAHHOE, (POPMHUPOBATH TUIIOTE3Y, APT'yMEHTHPOBATh CBOIO TIO3UIIUI0, MHECHHCE;
MIPOBOMTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUTAHY 3KCIIEPUMEHT, MCCIEI0OBAaHNE TI0 YCTAHOBICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOTrO
00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEKTY COOOM;
CaMOCTOSITENILHO (DOpMyITUpOBaTh OOOOIIEHHSI M BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO HAOIIIOJCHHS, WCCIICAOBAHUS, SKCIIEPUMEHTA,
OLICHUBATh JJOCTOBEPHOCTD MOJYYCHHBIX PE3yJIbTaTOB, BBIBOJIOB H 0000IICHHUN;
IMPOTrHO3UPOBATH BO3ZMOXKXHOC Pa3BUTUC ITPOLECCA, a TAKKE BbIABUT'ATb IMPCAIIOJIOXKCHUA O €TI0 Pa3BUTUN B HOBBIX YCIIOBUAX.
Pa6ora ¢ undopmanmeii:
BBISIBJIATh HEJIOCTATOYHOCTh U U30BITOYHOCTh MH(POPMAIINH, TAHHBIX, HEOOXOIUMBIX ISl PEIICHUS 3a/1a4H;
BBIOMPATh, AHAIM3UPOBATH, CHCTEMATU3UPOBATh K HHTEPIPETUPOBATh HHPOPMALIUIO PA3IUYHBIX BHIOB U (HOPM MPEICTABICHUS;
BBIOMpATh (OpMY NpencTaBieHUus] MHOOPMAIMM ¥ WUTIOCTPUPOBAThH pEIIacMble 33Ja4l CXeMaMH, JuarpaMMamMu, MHOW rpadukoil u mx
KOMOHHALIMSIMU,
OLICHUBATh HAJAEKHOCTh MH(OPMAIIMH TI0 KPUTEPHSIM, TPEITIOKESHHBIM UM C(HOPMYITHPOBAHHBIM CAMOCTOSTEIIBHO.

KoMmyHukaTHBHBIE YHHBepPcaIbHbIe YueOHbIE elicTBUS

BOCIIpUHUMATb 1 q)OpMYJ'II/IpOBaTB CYXKACHUA B COOTBETCTBUU C YCIOBUAMHU U LCIIAMU 06IH€HI/I$[, SICHO, TOYHO, TPaMOTHO BbIpaXaTb CBOIO
TOYKY 3pCHUA B YCTHBIX U TMCBbMCHHBIX TCKCTAaX, AaBATh MMOACHCHUSA 110 XOAY PCIICHUA 3a1a4i, KOMMCHTHPOBATH HOHy‘I@HHBIﬁ pE3yiabTarT;

B X0JIe 00CYKIEHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI, MPOOIEMbI, peliaeMoil 3a/1auu, BHICKAa3bIBAaTh UCH, HAIICTCHHbBIE
Ha TIOUCK PEIICHHUS, COTIOCTABMIATH CBOU CYXACHUS C CY>KICHUSIMH IPYTUX YYaCTHUKOB JAHANiora, OOHApYKUBATh pa3INine U CXOACTBO MO3UIIHIL, B
KOPPEKTHOH (opMe GopMyTUPOBATH PA3HOTIIACHS, CBOM BO3PAXKCHHS;

MNpEACTABIATE PE3YJIbTAaThbl PCIICHUA 3ada4u, OKCIICPUMEHTA, UCCICAOBAHMA, IIPOCKTA, CAMOCTOATCIIBHO BI)I6I/IpaTI) (bopMaT BBICTYIIJICHUSA C
y4€TOM 3a/1a4 MPE3eHTAIMU U 0COOEHHOCTEN ayTUTOPUH;

MOHUMATh U HCIOJNH30BaTh MPEUMYIIECTBA KOMAHAHONW M WHAMBUAYAIbHONH pabOThI MPH PEIICHUWH Y4eOHBIX MaTeMaTHYECKHX 3ajad,
IIpUHUMATh LEJIb COBMECTHOU ACATCIIBHOCTHU, INNIAHUPOBATH OpraHU3alUuIO COBMECTHOU pa6OTI:I, pacpeaciiATb BUIbI pa60T, J0roBapuBaTbCA,
00CyX1aTh MPOIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B TPYMIOBBIX GopMax paboThl (00CykIeHUsI, 00MEH MHEHUH, «MO3TOBBIE IITYPMBI» U UHBIE); BBIIIOIHATH CBOIO YacTh PaOOTHI
U KOOPJAMHUPOBATH CBOM JEHCTBHUS C APYTMMHU UYJIEHAMH KOMAaHbl, OIEHUBATh KAa4eCTBO pe3y/bTaTa M KAueCTBO CBOETrO BKJIaJa B OOIIMIA
pe3yabTaT MO KPUTEPHUIM, CPOPMYITUPOBAHHBIM yUYaCTHUKAMHU B3aUMOICHCTBUSI.



PeryisitTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiicTBUS
Camoopranmusanus:
BBISIBJIATH MPOOJIEMBI [l PELICHUs B )KU3HEHHBIX U y4EOHBIX CUTYaAIUsIX, OPUEHTHUPOBAThCSA B PA3IMUYHBIX MOAXOJAaX MPUHATHUS PELIeHUH
(MHAMBUIYATLHOE, TPYIITIIOBOC);
CaMOCTOSITENIHO COCTaBIIAThH IUIAH, aJTOPUTM DPEUICHUs 33Ja4d (MJIM €ro 4acTh), BBIOMpATh CHOCOO pemieHus ¢ y4E€TOM HMMEIOLIUXCS
PECyYpCoB U COOCTBEHHBIX BO3MOKHOCTEH, apIyMEHTUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEILICHH ¢ Y4ETOM HOBOM HH(POPMAIUH.
CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJIEKT:
BJaJIeTh CHoco0aMH CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipollecca M pe3ysibTaTa pELIeHUs MaTeMaTU4YecKOM 3a/auyd, CaMOMOTHMBALUU U
peduekcum;
MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IPU PELICHUU 3a/1a4d, BHOCUTb KOPPEKTHUBBI B JIE€ATEIbHOCTh Ha OCHOBE HOBBIX
00CTOSTENBCTB, HAIGHHBIX OIINOOK, BBIBICHHBIX TPYIHOCTEIH;
OLIEHUBATh COOTBETCTBUE pe3yjibTaTa JEATEIbHOCTH IOCTAaBICHHOW MLEIM W YCIOBHSM, OOBSICHATh INPUUMHBI JIOCTUXKECHUS WU
HEIOCTHKCHHS eI, HAXOAUTh OIIHOKY, JaBaTh OLIEHKY MIPHOOPETEHHOMY OIIBITY;
BBIPA)XaTh SMOIIMH NIPU U3yYCHUH MAaTEeMaTHUECKUX OOBEKTOB U (haKTOB, JaBaTh SMOIMOHAIBHYIO OLIEHKY PEIICHHS 331a4H.

INPEAMETHBIE PE3YJIBTATbBI
K xonuy odyuenus 6 7 knacce 00yuarowuiica noayuum cieodyouiue npeomemmble pe3yibmamal:
Yuciia 1 BbIYUCICHUA
PannonanbHbIe yncna.
Ilepexoauts OT oxHOW (hopMBI 3amucH yucen K JApYyrod (mpeoOpa3oBbIBaTh AECATHUHYIO JpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATHUHYIO JpOOBb).
Hcnonbs30BaTh NMOHATHS MHOYKECTBA HATYpPaJIbHBIX 4YHMCEN, MHOXKECTBA LENBIX YMCET, MHOXECTBA PALMOHAIBHBIX YHCEN INPU PEIIECHUU
3a/1a4, IPOBEICHUH PACCYKICHUN U I0Ka3aTeJIbCTB.
IToHuMaTh U OOBSICHATH CMBICI TO3ULIMOHHON 3aITMCH HATYPaJIbHOTO YUCIIA.
CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.
BoInonHATh, coueTasi yCTHbIE U MUCbMEHHBIE MPUEMBI, apu(MeTHYecKue ASUCTBUS C pallMOHAJIbHBIMU YHCIIAMU, UCIOJIb30BaTh CBOWCTBA
YHUCEJ U NPAaBUJIA ACHUCTBUN, TPUEMBI PAllMOHAIBHBIX BBIYUCICHUN.
BbINOnMHATE AEUCTBUSA CO CTENICHSIMU C HATypaIbHBIMU IIOKA3aTEIIMH.
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Haxonuth 3Ha4YeHUs YUCIIOBBIX BBIPAKEHUN, COACPIKAIIMX pallMOHAIBHBIC YUCIA M CTENICHU C HATypaJdbHBIM TOKa3aTesieM, MPUMEHSThH
pa3zHoo0pa3HbIe CIIOCOOBI U MPUEMBI BBIYHCIICHUS, COCTABIISITh U OIICHHBATH YHCJIOBBIC BRIPAKEHUS MIPH PEIICHUN MPAKTHYECKUX 3a7a4 U 3a7a4 13
APYTUX y4eOHBIX MPEIMETOB.

OKpyTJIATh YuCIa ¢ 33JIaHHOW TOYHOCTHIO, a TAKXKE IO CMBICIY NMPAKTHUYECKOW CHUTYyaIluH, BBIMOJHATH MPUKHUIKY U OLICHKY pe3yjbTaTa
BBIYMCIICHHH, OIIEHKY 3HAYCHHWI YHCIOBBIX BBIPAKECHHM, B TOM YUCJIC MPU PEIICHUH MPAKTHYECKUX 3a1a4.

Pemarp TekcTOBBIC 3amaud apu(PMETUUYECKHM CIOCOOOM, HCIIOJIB30BATh TAOIHIIBI, CXEMbBI, YEPTEKH, APYTrUe CPEACTBAa MPEICTABICHUS
JAHHBIX [IPU PEILICHUH 3a]1a4.

Pemate mnpakTHKO-OPUEHTUPOBAHHBIC 3aJa4d, CBSI3aHHBIE C OTHONICHWEM BEJIWYWH, MPOIOPIHMOHAIBLHOCTHIO BEJIHMYMH, IPOIICHTAMH,
MHTEPIPETUPOBATH PE3YNIbTAThI PEIICHUS 3a/1a4 ¢ YUETOM OTpPaHUYEHUMN, CBA3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMbIX OOBEKTOB.

JenumocTsb.

Jloka3plBaTh M MPUMEHATH MPU PEIICHUH 3a]a4d MPU3HAKU Jenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, npu3Haku OeIMMOCTH CYMMBI U
MIPOM3BEICHUS IIEJIBIX YUCE.

PacknagpiBaTh Ha MHOXKUTENN HATypallbHbIE YUCIIA.

CB0OOOIHO OTIEPUPOBATH MOHATHAME: YETHOE YMCIIO, HEYETHOE YMCIIO0, B3AUMHO IPOCTHIE YMCIIA.

HaxomuTth HanOonbImwii OOIIUI IETUTENhb M HaUMEHBIIee 00Iee KpaTHOE YUCENl W HCIONIb30BaTh WX MPHU PEHICHUH 33]a4, IPUMCHSTH
anroput™ EBKkinpa.

OnepupoBaTh NOHIATHEM OCTaTKa 110 MOAYJIIO, IPUMEHSATh CBOMCTBA CPABHEHUI IO MOAYJIIO.

AuaredpanyecKkue BbIPaKEeHHUA

BripaxkeHust ¢ nepeMeHHBIMH.

Hcnons3oBarh anredpanyeckyro TEPMUHOJIOTHIO U CHMBOJIUKY, IPUMEHSTH €€ B TIPOIIECCE OCBOEHHUs YUeOHOTr0 MaTepuaa.

Haxomuth 3HaueHns OyKBEHHBIX BBIPAXKEHUN MIPU 33JAHHBIX 3HAYCHUSX TIEPEMEHHBIX.

Hcnonb30BaTh MOHITHE TOKIECTBA, BHITIOIHATH TOXKAECTBEHHBIE TPEOOPA30BaHUSI BBIPAKEHUH, TI0KA3bIBATh TOXKECTBA.

MHOTrO4JICHEL.

BrinonasaTe mpeoOpa3zoBaHus 1EI0TO BHIPAKEHUSI B MHOTOWIEH MTPUBEICHUEM MOAO0HBIX CIIaraéMbIX, paCKPBHITHEM CKOOOK.

BrimonuaTe aelicTBUs (COKEHUE, BHIYMTAHHE, YMHOXKEHHE) C OJHOYJICHAMH U C MHOTOWICHAMH, MPUMEHATH (POPMYIBI COKPAIIEHHOTO
YMHOXEHHs (KBaJpaT U Ky0 CyMMBI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaTOB, CyMMa M Pa3HOCTh KyOOB), B TOM YHCJE AJS YIIPOIIECHUS
BBIYMCIICHHI.

OcCymIecTBIATh Pa3IOKEHNE MHOTOYWICHOB HAa MHOMKHUTEIW C TIOMOIIBIO BBIHECEHHUS 32 CKOOKM OOIIEero MHOXHUTENS, TPYHIUPOBKH
cllaraeMbIX, MPUMEHSST GOPMYITBI COKPAIIEHHOTO YMHOKEHHUSI.

[TpumensTh MpeoOpa3zoBaHKsl MHOTOYICHOB JIJISl PEIICHHs] PAa3IMYHbIX 33]]a4 U3 MaTeMaTHKU, CMEKHBIX MTPEIMETOB, U3 PEAIbHOM MPAKTUKH.

Hcnonps30BaTh CBOMCTBA CTETICHEH C HATYPAIBHBIMU ITOKA3aTEIIMU IS Pe0Opa30BaHUS BBIPAKEHUM.
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YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHEliHbIE ypaBHEHUS C OJHOW NEPEMEHHOM, MPUMEHSS IpaBWa IEPEXo]ia OT UCXOJHOI'O YPAaBHEHHUS K PAaBHOCHIBHOMY €MY.
IIpoBepsTh, SIBISIETCA U YUCIIO KOPHEM YpaBHEHHUS.

[TonOupath npuUMepsI nap Yucel, ABISIOUUXCS PEIICeHHEM JIMHEWHHOTO YPaBHEHHS C IBYMsI IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOMN MIOCKOCTH IpaduK JIMHEHHOTO ypaBHEHUS C JIByMS IEPEMEHHBIMH, MOJIb3YACH IPaQUKOM, IPUBOAUTH MPUMEPHI
pellIeHUs] ypaBHEHUSI.

Pemrate cuctembl IByX JTMHEHHBIX YPAaBHEHHI C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE IPadUIECKH.

CocTaBnaTth U peuarh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEWHBIX YPaBHEHH MO YCIOBHUIO 33Ja4d, HHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ]au MOJy4YeHHBIH pe3yabTart.

DyHKIUH

Koopaunats! u rpaduku.

N306paxaTh Ha KOOPAWHATHOW MPSAMON TOUYKH, COOTBETCTBYIOLIWE 3aJlaHHBIM KOOpAWUHATAaM, JIy4d, OTPE3KH, MHTEpPBajbl, 3alHCHIBATh
YHCIIOBBIE TPOMEKYTKH Ha aIreOpanveckoM si3bIKe.

OTmeuaTh B KOOPAMHATHOM IMJIOCKOCTH TOYKHU IO 3a/laHHBIM KOOpIMHATAM.

@yHKIUN.

Ctpouts rpadvku TUHEHHBIX (YHKIIUHA.

OnuceiBaTh ¢ MOMOUIBIO (DYHKIMI H3BECTHBIE 3aBUCHUMOCTH MEXAY BEJIMYMHAMHU: CKOPOCTh, BPEMsl, PAacCTOSHUE, 1€Ha, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOIUTENLHOCTD, BpeMsl, 00BbEM padoThI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii crocod MpeacTaBiIeHUs W aHaM3a MHGOPMAIMK, W3BJIEKATh U MHTEPIPETUPOBATH HHGOPMAIMIO U3 TpadUKOB
pEaJIbHBIX MTPOLIECCOB U 3aBUCUMOCTEH.

Hcnonb3oBark cBoiicTBa (YHKUMN 1 aHalU3a Tpa@UKOB peabHBIX 3aBUCUMOCTEN (HynH (DYHKIMH, MPOMEXYTKH 3HAKOIOCTOSIHCTBA
(GyHKIIH, TIPOMEKYTKH BO3pacTaHUs M yObIBaHUS (QYHKIIMHU, HAUOOJIbIIIEE U HAUMEHbBIIIEE 3HAYCHUS (PYHKIINH).

Hcnonp3oBath rpaguku 1sl HCCIEOBaHMS IPOLIECCOB M 3aBUCUMOCTEH, IPU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX NMPEJAMETOB U pealbHON
KU3HU.

K xonuyy odyuenusn 6 8 knacce odyuarowuiica noayuyum cieoyrouiue npeomenttole pe3yibmamol:
Yucaa ¥ BBIYHCTICHHUSA
UppaunonanbHeie yncia.
[ToHMMaTh U UCTIOJIB30BATH MPEACTABIECHHUS O PACIIUPEHUH YU CIOBBIX MHOKECTB.
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CB00OOHO OomnepupoBaTh MOHATUAMU: KBAaJpPaTHBIA KOPEHb, apu(PMETHUECKUN KBaJpaTHBI KOPEHb, MPPALMOHAIBHOE YHCIIO, HAXOJUTh,
OLICHUBATh KBAJpPaTHbIC KOPHM, HCIIONB3YSl MPH HEOOXOAMMOCTH KalbKYJSTOP, BBINOJHATH NPeoOpa3oBaHUS BBIPAKEHUH, COJEpIKAIIUX
KBaJpaTHbIC KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Vcrnonb30BaTh HavaibHbIE IPEICTABICHUS O MHOKECTBE JIEHCTBUTENBHBIX YUCEIN JUIsl CPAaBHEHUS, OKPYIJIEHUS U BBIUUCIICHUH, H300paxxaTh
JEMCTBUTEIBHBIE YU CIIA TOYKAMU Ha KOOPAUHATHOW MIPSIMOM.

Hcnonp30Barh 3amucu OOJBIIMX M MaJbIX YHCEN C MOMOIIBIO JECATUYHBIX ApoOei u cremeHei uucna 10, 3ammchiBaTh W OKPYIJISATH
YUCJIOBBIC 3HAYCHHUS PEaIbHbIX BEJIMYUH C UCIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

JemnumocTs.

CB00OIHO ONEpUpOBATH MOHITHEM OCTAaTKa [0 MOJIYIIO, IPUMEHSTh CBOWCTBA CPAaBHEHHMH MO MOJYJIO, HaXOAMTh OCTaTKU CYMMbI U
IIPOU3BEICHHUS 110 JAHHOMY MOAYJIIO.

Auaredpanyeckne BbIpaKeHHs

JpoGHO-pallMOHaIbHbIE BEIPAXKEHUSI.

HaxoauTe nomycTuMble 3Ha4eHUsl IEPEMEHHBIX B IPOOHO-PALMOHAIBHBIX BBIPAXKECHUSAX.

[IpuMeHATh OCHOBHOE CBOMCTBO pallMOHATILHOM ApOOH.

BrImonHATE puBeieHNe anredpandeckux Ipodeit K 00IeMy 3HaMeHATEINI0, CII0KEHUE, YMHOKEHUE, JIeNIeHHE anreOpandecKux Apooeii.

BbINONHATE TOXK1ECTBEHHBIE TPEOOPa30BaHuUs PALIMOHAIBHBIX BBIPAXKEHUH.

[TpumMeHnsaTH peodbpa3zoBaHMs BEIPRXKEHUH [T peLlIeHHs Pa3IMYHbIX 337a4 U3 MaTEMaTUKH, CMEXKHBIX [TPEIMETOB, U3 pealbHON MPAKTHKH.

Crenenu.

[IpuMeHsTh TOHATHE CTENEHM C IEJNbIM IOKa3aTesieM, BBIMONHITh MpPeoOpa3oBaHUS BBIPAXKEHHUI, COJEpXAIIUX CTENEHH C LEJbIM
ITOKa3aTeNeM.

HppaunoHaibHbIe BEIPAKEHHUS.

HaxoauTh nomycTuMble 3Ha4eHUs IEPEMEHHBIX B BBIPAKEHUSX, COJIEpKAIUX apr(pMeTHUeCKre KBaApaTHbIe KOPHH.

BoinonHsATe npeobpazoBaHus HppallMOHAIbHBIX BBIPAXKEHUH, UCIIOIb3YsI CBOMCTBA KOPHEH.

YpaBHeHHsI M HEPABEHCTBA

Pemrats kBagpaTHbIE ypaBHEHUS.

Pemate 1poGHO-panioHalIbHBIE YPaBHEHUSI.

Pemrate nuHelHbIE ypaBHEHHUS C TapaMeTpaMu, HECIIOKHBIE CHCTEMBI JIMHENHBIX YPaBHEHUH C MapaMeTpPaMHU.

[IpoBoauTh UCClIeOBaHMS YPaBHEHUHN U CHCTEM YpaBHEHHI, B TOM YHUCII€ C IPUMEHEHUEM IpaUuecKux MpeacTaBiIeHu (ycTaHaBIMBATD,
MMEET JIM ypaBHEHUE UJIM CUCTEMA YPAaBHEHUH PELIEHMs, €CIIM UMEET, TO CKOJIBKO, U TIPOYEE).

[lepexoauTh OT CIOBECHON (POPMYJIMPOBKM 33aqaud K €€ ajareOpandeckoil MojenH ¢ MOMOIIbI0 COCTAaBIICHUS YPAaBHEHUS WU CHCTEMbI
YPaBHEHU, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33aa4H MTOJTY4EHHBIN pe3ysbTarT.
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[IpuMeHsATh CBOWMCTBA YHMCIOBBIX HEPABEHCTB JJIsI CPAaBHEHUS, OLICHKU, pEIIaTh JIMHEHHbICE HEPABEHCTBA C OJHOM MEPEMEHHOW M HX
CUCTEMBI, J1aBaTh IpauueCKyr0 HIUTFOCTPAIIMI0 MHOKECTBA PEIICHUI HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DyHKUMH

[Tonumarp 1 UCMONB30BaTh QYHKIIMOHATIBHBIC MTOHITHS U S3bIK (TEPMUHBI, CHMBOJIHUYECKHE 0003HAUEHHUS), ONPEACIATh 3HaUeHUuEe QYHKIIUU
10 3HAUYEHUIO apryMEHTa, ONpeAeNsATh CBOMCTBA (QYHKIUU O €€ rpaduKy.

Ctpouts rpaduku GyHKIUH , ONMUCHIBATH CBOWCTBA YMCIOBOH (PyHKIUM 110 €€ rpaduky.

K konuy obyuenus ¢ 9 knacce odyuarowuiica noayyum cieoyroujue npeomemHuole pe3yibmamnol:

Yucsia v BbIYUCTICHUSA

CB0OOIHO oOmepupoBaTh MOHATUAMU: KOPEHb N- CTENEHH, CTENEeHb C pPalMOHAIBHBIM IOKa3aTeleM, HaXOAUTh KOpPEeHb N-il cTeneHw,
CTENEHb C pallMOHAIBHBIM IMOKA3aTEJIEM, UCIIONB3YS MPU HEOOXOAMMOCTHU KAJIbKYJISATOpP, MPUMEHSATH CBOMCTBA KOPHS N-Ml CTENEHM, CTENEHU C
palMoOHAIBHBIM ITOKa3aTEeJIeM.

Hcnonb30BaTh MOHITHE MHOKECTBA ACHCTBUTEIBHBIX YHCEN MPHU PEIICHUH 33]1a4, TPOBEICHUU PACCYKICHUHN U JOKA3aTEIbCTB.

CpaBHuBaTh M YHOPSAJOYMBATH JCUCTBUTEIbHBIC YHCIA, OKPYIJIATH [EHCTBUTENIbHBIC 4YHUCIA, BBINOIHITH TNPUKUIKY pe3yiabTaTa
BBIYMCIICHH, OLICHKY YMCJIOBBIX BBIPAKECHUH.

AJiredpanyeckue BbIpaKeHust

CB00OHO ONIEpUPOBATH MOHATHEM KBaAPATHOTO TPEXUIIEHA, HAXOAUTh KOPHU KBAIPATHOTO TPEXUIICHA.

PackiagpiBaTh KBaJpaTHBIN TPEXUIIEH HA JTUHEWHBIE MHOKUTEIH.

YpaBHeHHS U HEPABEHCTBA

Pemrate nmuHelHbIe 1 KBapaTHBIC YpaBHEHUS, YPABHEHUS, CBOASIIUECS K HUM, IPOOHO-pAIlMOHAIbHBIC YPaBHEHUSI.

Pemrate HecnokHbIE KBaipaTHBIE YPAaBHEHUS C TAPAMETPOM.

Pemarp nuHeiiHbIe HepaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, MCIOJIb30BaTh METOJA WHTEPBAIOB, M300pakaTh pELICHHE HEPABEHCTB Ha
YHUCJIOBOM MPSIMOM, 3alIMChIBATh PEIICHHUE C TOMOIIbIO CUMBOJIOB.

Pemate cuctembl ABYX JIMHEWHBIX YpaBHEHHH C JBYMsI TIEPEMEHHBIMH U CHUCTEMBI JBYX YpPaBHEHMM, B KOTOPBIX OJHO ypaBHEHHE HE
SIBJISICTCS JIMHEWHBIM.

Pemiate HecnoKHBIE CUCTEMBI HEIMHEUHBIX YPABHEHUM C MapaMeTPOM.

[IpuMeHsITh METOBI PAaBHOCHIBHBIX MPEOOpa30BaHUMN, 3aMEHBI TIEPEMEHHOM, rpadueckoro MeTo/ia MpH pelieHU: ypaBHEHUHN 3-i u 4-i
CTEIECHEMN.

Pemate cructeMbl IMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOUAIOIINE KBAIPATHOE HEPABEHCTBO, M300paKaTh PEIICHHE CHCTEMBI
HEPaBEHCTB HA YMCJIOBOU MPAMOM, 3aMMCHIBATH PEHIEHUE C TOMOILIBI0 CUMBOJIOB.

Pemiate ypaBHeHUs, HEpaBEHCTBA U UX CUCTEMBI, B TOM YHCII€ C OTPAHUYEHUSMHU, HAIPUMEP, B LIEJIBIX YUCTIAX.
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[TpoBoaNTH MCCIEOBAaHNUS YPAaBHEHUH U CHCTEM YPaBHEHHH, B TOM YHCIIE C TPUMEHEHHUEM IrpaMuecKUX MpeACTaBICHUH (yCTaHABINBATH,
MMEET JI ypaBHEHUE WM CUCTEMA YPAaBHEHHI PELICHHUs, €CIIH UMEET, TO CKOJIBKO, U TIpoUee).

Pemrate TeKCTOBBIE 331a4K aNredpanuecKuM CIiocoO0M C TOMOIIBIO COCTaBICHUS! YPAaBHEHUH, HEPABEHCTB, X CUCTEM.

Hcnonp30BaTh ypaBHEHUS, HEPABEHCTBA U MX CHUCTEMBI JUIS COCTABJICHUS MaTeMaTHYECKOW MOJIENIN PealbHOM CUTYAIlMH WM TPUKIJIATHON
3a7a4M, HHTEPIPETUPOBATH MOJTYYCHHbIE PE3YJIbTAThl B 33laHHOM KOHTEKCTE.

Yucji0BbIe M0CI€10BATEIbHOCTH U NPOrPecCHu

CB00O/IHO OmMEepUpPOBATh MOHATHSAMH: 3aBUCUMOCTb, (DYHKIHS, Tpapuk (QYHKIUH, MpsMas MPONOPLUOHATBHOCTH, JIMHEHHAs (YHKIHA,
oOpaTHasi MPONOPLUUOHAIBHOCTb, ITapadoa, rurnep0oia, KyCOYHO-3a/laHHas QYHKIIHS.

HccnenoBath GpyHKIMIO 1O €€ rpaduKy, yCTaHABIUBATh CBOMCTBA (DYHKIMIA: 00IaCTh ONpeIeNICHHs, MHOKECTBO 3HAYCHUH, HYIN (QYHKIIUH,
MPOMEXYTKH 3HAKOTIOCTOSIHCTBA, MPOMEXYTKHA BO3PACTaHUs M yOBIBaHUS, YETHOCTh M HEYETHOCTH, HaWOOJbIIee W HAWMEHbIEE 3HAYCHHS,
ACHMIITOTHI.

Pacrio3znaBate kBagpaTHyHyr0 (QYHKOUIO 1O (hopmyre, MPHUBOIUTH NMPUMEPHl KBaAPAaTHYHBIX (YHKIHMHA M3 PEaTbHOW KU3HU, (U3UKH,
reOMETPHH.

OmnpenensaTh moyiokeHne rpaduka KBaApaTHIYHON (PYHKIUHU B 3aBUCUMOCTHU OT €€ KO3 PHUIIMEHTOB.

Crpouts rpaduk KBaapaTHIHON (QYHKIINHU, ONMCHIBATH CBOMCTBA KBAAPATHYHON (DYHKIINH 110 €€ TpaduKy.

Hcnonp30BaThk CBOMCTBA KBaAPATHYHOMN (DYHKIUH JUIsl PEILICHUS 33/1a4.

Ha npumepe kBaapatuuHoii ¢pyHkimu crpouts rpaduk ynkiun y =af(kx + b) + ¢ ¢ momorsio npeodpasoBanuii rpaduka ynkun y=f(X).

WnroctpupoBath ¢ MOMOIIBIO rpadKa pealbHy0 3aBUCHMOCTD WM TPOLIECC TI0 UX XapaKTePHCTHKAM.

Apudmernyeckasi U reoMeTpUYecKas MPOrpeccuu

CB000/IHO OTIEpUPOBATH MOHATUSME: TTOCIIEAOBATENFHOCTD, apu(MeTHIecKast 1 TeOMETpUIeCcKast IPOTPECCHH.

3agaBaTh 1MOCIEIOBATEIBLHOCTH PAa3HBIMH CIIOCOOAMU: OMHCATEIbHBIM, TAOJHMYHBIM, C TOMOIIBIO (POPMYIIBI N-TO YJIeHa, PEKYPPEHTHBIM.

BBITOTHSTE BBIYMCIIEHHUS C UCIIONB30BaHUEM (OPMYN N-TO WieHa apU(PMETHUYECKOH W TeOMETPHUYECKON MPOTpPecCHid, CyMMBI TEPBBIX N
YJICHOB.

N300pakaTh YIEHBI MOCIEIOBATEIFHOCTH TOYKAMH Ha KOOPIUHATHOM TUIOCKOCTH.

Pematp 3amaum, CBS3aHHBIE C YUCIOBBIMH TOCJIEAOBATEIBHOCTSMH, B TOM YHCIIE 3aJayd M3 peajbHOM JKU3HH (C HCIOJIb30BAHHEM
KaJIbKYISATOPa, HIU(POBBIX TEXHOIOTHH).

Pacnio3HaBaTh W TPHUBOAWUTH TPHUMEPHl KOHEYHBIX M OECKOHEUYHBIX ITOCIIEAOBATEILHOCTEH, OTpaHMYEHHBIX ITOCIEI0BATEILHOCTEMH,
MOHOTOHHO BO3pacTaromux (yOBIBAIOIINX ) MOCIEI0BATEILHOCTEH.

Hmetb mpenacraBieHHEe O CXOAMMOCTH TOCJIEAOBAaTEIbHOCTH, YMETh HAaXOIUTh CyMMY OECKOHEYHO YOBIBAIOLIEH TI'€OMETPHUECKON
IIPOTrpeccu.

[TpuMeHsTH METOT MaTEeMaTHYECKON MHTYKIIMH TIPY PEIICHNH 3a/1a4.
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TemaTuueckoe MJIAHUPOBAHME 110 NIPeAMETY «AJireopa»

7 KJIACC
Obuee Kourpoabusie DuiekTpOHHBIE (LM (POBLIE)
Ne n/m HaumeHoBaHue pa3aeia, TeMbI KOJINYeCTBO /mpakTHYecKue P P
o0pa3oBaTeJIbHBIE PecypChl
4acoB padoThI
1. Yncaa v BbIYHC/ICHHS. 25
bubmuorexa [JOK
11 PanronansHbIe yncia (IOBTOPEHNUE). 8 1/0 https://m.edso0.ru/7f415090
9 bubmuoreka [JOK
1.2 CreneHs ¢ HATypaJIbHBIM ITOKAa3aTEJIEM. 1/0 https://m.eds00.ru/7f415b90
8 bubmuoreka [JOK
13 Jlemamocte. 0/0 https://m.edsoo.ru/7f415b90
2. AnredpanyecKue BbIpasKeHHsl. 52
7 bu6mmoreka [IOK
2.1 BrIpakeHus ¢ IEpEeMEHHBIMH. 1/0 https://m.edso0.ru/7f41590
29 MHoOro4ieHsl. 14 1/0 bubnuorexa [JOK
' https://m.edsoo.ru/7f415b90
N 31 bubmmoreka [JOK
2.3 DopMyIbl COKPAIIEHHOTO YMHOKEHUS. 1/0 https://m.eds00.ru/7f415b90
3. OyHKUMH. 23
31 Koopnunats! u rpaduku GyHKIHA. 11 0/0 bubnuoreka [IOK
' https://m.edsoo.ru/7f415b90
N 12 bu6mmorexa [IOK
3.2 Jlnmeiinas QymKims. 1/0 https://m.edsoo.ru/7f415b90
4. YpaBHeHUSs] U CHCTeMbl YPaBHEHHIA. 28
. 13 bubmuorexa [JOK
41 | Jlneiinbie ypaBHeHUS. 1/0 https://m.eds00.ru/7f415b90
42 VYpaBHeHMs U cucTeMBl ypaBHEHUN. CUCTEMBI JIMHENHBIX ypaBHEHUI. 15 1/0 bubnuoreka [IOK
' https://m.edsoo.ru/7f415b90
. bubmuorexa [JOK
5. lloBTOpeHue, 00001IeHNE, CUCTEMATH3AMS 3HAHUI. 8 1/0 https://m.edso0.ru/7f415690
OBHIEE KOJIMYECTBO YACOB I10 TIPOT'PAMME 136 9/0
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8 KJIACC

06 KonTpoabHbIe ) 6
Ne n/mm HaumenoBanue pasjeiia, TeMbl tee /MpaKTHYecKHe AEKTpOHHEIC (HPPOBEIC) 00pasoBaTebHEIC
KOJIMYECTBO 4aCOB pecypchl
padoThI
1. Ynciia ¥ BLIYUCIECHHUS 23
. bubmuorexa [JOK
1.1 | Keanparneiii kopern 10 0/0 https://m.edsoo.ru/7f417af8
. bubmuorexa [JOK
1.2 | CranpapTHeid Buj aucna. ! 1/0 https://m.edsoo.ru/7f417af8
1.3 JlemMMOoCTh 6 0/0
2. ApudpMeTnuyecKue BbIPasKeHUN 33
bubmuorexa [JOK
2.1 ToxaecTBeHHBIE MPpeoOpa3oBaHUSL. 8 1/0 hitps://m.edsoo.ru/7f417af8
bubnnoreka IIOK
2.2 | Crenenu 8 0/0 https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
2.3 HpoOHo-paninoHaIbHbIE BRIPAKEHUS 17 1/0 https://m.edsoo.ru/7f417af8
bubmmoreka [IOK
3. Oynxunu 15 1/0 https://m.edsoo.ru/7f417af8
4. YpaBHeHUs 1 HEPABEHCTBA 48
bu6mmoteka [IOK
4.1 Hepasencrsa 13 1/0 https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
4.2 Jpo6HO-paninoHalbHbIE YpaBHEHUS 17 1/0 https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
4.3 | Keanparnbie ypasHenus 18 1/0 https://m.edsoo.ru/7f417af8
5. lloBTOpEeHue, 00001eHNE, CHCTEMATH3ALMS 17 1/0
3HAHMH
OBIHIEE KOJITNYECTBO YACOB 11O 136 8/0

ITPOI'PAMME
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9 KJIACC

Neni/ni HaumenoBaHue pa3sjaeia, TeMbl Oo0wmee KonTpoJsbHbie/ DJleKTpoHHbIe (LM (ppoBbIE)
KOJIH4€eCTBO NpaKTHYeCKue o0pa3oBaTe/bHbIE pecypchl
4acoB padoThI
1 OyHKINN 24 1/0 bub6moreka ITOK https://m.edsoo.ru/7f419d08
5 YpaBHeHus U HepaBeHCTBA. KBagpaTHbie 17 1/0 bubnunoreka LIOK https://m.edsoo.ru/7f419d08
HEPAaBEHCTBA
3 YpaBHEHUS ¥ HEPABEHCTBA. Y paBHECHHUS, 29 1/0 bu6mmoreka ITOK https://m.edsoo.ru/7f419d08
HEPaBEHCTBA U UX CUCTEMBI bubnnoreka [{OK https://m.edsoo.ru/7f419d08
4 YucnoBble MOCIEI0BATEILHOCTH U 27 210 bubmoreka IIOK https://m.edsoo.ru/7f419d08
IPOTPECCHUH.
Uucna u BeiunciieHus. Airedpandeckue
5 BbIpakeHHs1. CTEneHb ¢ PalMOHAIbHBIM 15 1/0 bubmmoreka I11OK https://m.edsoo.ru/7f419d08
II0Ka3aTeIeM
6 [ToBTOpeHMEe, 00001IEeHNE, CHCTEMATH3AIUS 24 2/0 buomuoteka LIOK https://m.edsoo.ru/7f419d08
3HAHUU
OBLIEE KOJIMYECTBO YACOB I1O 136 8/0

ITPOI'PAMME
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