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IlosicHuTeILHAS 3aMUCKA

PaGouas mporpamMma ydeOHOTO Kypca «Anredpay» Ha ypoBeHb OCHOBHOT'O OOIIEro 0Opa3oBaHMS IS
obOyuatomuxcst 7-9-x kmaccoB UOY Ilkonmer «Oxomorus u [manekrtwka» paspaboraHa B
COOTBETCTBHH C TPEOOBAHMSIMH:

o ®enepanpHoro 3akona ot 29.12.2012 Ne 273-®@3 «O0 obpazoBanun B Poccuiickoit
denepanuny;

e mpukaza MunmnpocBemeHuss or 31.05.2021 Ne 287 «O06 yrBepxkaeHUH QenaepalbHOTO
rOCyJapCTBEHHOTO 00pa30BaTeIbHOrO CTaHAapTa OCHOBHOT'O OOIIEro 00pa3oBaHMUs,

e mpukaza Munnpocsemenus ot 18.05.2023 Ne 370 «OO6 yrBepxkaeHun ¢eaepaibHOR
00pa3oBaTeNbHOW MPOrPaMMbl OCHOBHOTO 00IIIeTr0 00pa3oBaHuUs,

e mpukaza MunnpocBemenus ot 22.03.2021 Neo 115 «O6 yrBepxknenuu I[lopsaka
OpraHu3alliil ¥ OCYIICCTBJICHUS O00pa30BaTENbHON JICATEIILHOCTH IO OCHOBHBIM
o0uieo0pa3oBaTeabHbIM MporpaMmMaM — 00pa30BaTEIbHBIM IPOrpaMMaM HAyalbHOI'O
00111er0, OCHOBHOTO OOIIETO U CPETHEro O0IIero 00pa3oBaHUY,;

o CII 2.4.3648-20 «CaHUTapHO-IIUIEMHOJIOTHYECKHE TpeOOBaHUS K OpraHU3alUsIM
BOCIIUTAHMSI U OOYYEHUs, OT/AbIXa U O3JOPOBJICHUS JCTECH U MOJOICIKN», YTBEPIKICHHBIX
MIOCTaHOBJICHHEM TJIABHOTO canuTapHOoro Bpada ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urueHu4YecKkMue HOPMATHBBI W TpeOOBaHHUA K OOECIICUCHUIO
OezomacHocTH W (Mam) OE3BPEIHOCTH Uil 4elioBeKa (DAKTOPOB Cpebl OOUTAHUS,
YTBEPKACHHBIX IOCTAHOBJICHHEM IJIaBHOTO caHUTapHOro Bpaya oT 28.01.2021 Ne 2;

e KOHIEMIHUU Pa3BUTHS MaTEMaTHYECKOTO OOpa3OBaHMs, YTBEPKIECHHOW PpaCIOpsKEHHEM
[TpaButenscTBa o1 24.12.2013 No 2506-p;

e (enepanbHOI paboueit mporpaMMbl yIeOHOTO Kypca «Airedpay, KOTOPBIH BXOIUT B COCTaB
y4eOHOTO npenMeTa «MaremaTukay.

Anrebpa sBISE€TCS OJHHUM M3 OIOPHBIX KYPCOB OCHOBHOIO 001Iero oOpa3oBaHHs: OHA
o0ecnieurBaeT M3y4eHHE APYTUX AMCLUUIUIMH KaK €CTECTBEHHO-HAyYHOro, TaK U T'YMaHUTapHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOJUMO sl MPOAOJDKEHHMS OOpa30BaHUS U B ITOBCEIHEBHOW >KHU3HH.
PasButne y oOywarommxcs Hay4yHbBIX TPEICTABIEHUH O MPOUCXOXKACHUU U  CYIIHOCTH
anreOpandeckux aOCTpakiuii, cioco0e OTpakeHUsI MaTeMaTHYecKOl HayKOW SIBJICHUH M MPOLIECCOB
B IpHUpPOAEC U OOIIECTBE, POJM MATEMaTHUYECKOrO MOJIEIMPOBAaHUS B HAyYHOM IIO3HAHUU U B
MPAKTUKE CHOCOOCTBYeT (OPMHUPOBAHMIO HAYyYHOIO MHPOBO33PEHUS M KauyecTB MBIIUICHUS,
HEOOXOIUMBIX JUIsl aJanTallid B COBpeMEHHOM Iu¢poBoM oobmectBe. M3ydenue anreOpsl
obecrieynBaeT pa3BUTHE YMEHMs HaONI0JaTh, CPaBHHMBATh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpedyeT
KPUTUYHOCTH MBIIUIEHHUS,, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaTb CBOW JIEUCTBUA U
BBIBOJIBI, (OpMyJIHpoBaTh yTBepxkaeHus. OcBoeHHe Kypca aiureOpbl oOecreyuBaeT pa3BUTHE
JIOTUYECKOTO MBIIUIEHUSI OOYYalOIIMXCS: OHM MCIONb3YIOT JEAyKTHUBHBIE M WHIYKTHBHBIE
paccyxIeHus, 0000IeHne U KOHKPEeTHU3aluio, abcTparupoBanie u aHaioruto. OO0ydyeHue anredpe
MIpe/IoiaraeT 3HAUYUTENbHBIH O0BEM CAMOCTOATEIBHOW JEATEIBHOCTH OO0YYaroIMUXCs, MO3TOMY
CaMOCTOSITENIbHOE PEIICHUE 33124 SBIISETCS peau3aliell 1esTeIbHOCTHOTO MIPUHIUIIA 00ydYeHUs.

B ctpykType mporpammel yaeOHOTO Kypca «Anredpay» Jisi OCHOBHOTO 00IIero oopa3oBaHus
OCHOBHOE MECTO 3aHHMMAIOT COAEPKATEIbHO-METOJNYECKUE JHMHUM. «YHcna M BBIUHCICHUS,
«AnreOpanueckre BBIpOKCHUs», «YpaBHEHUS W HepaBeHCTBay, «DyHknum». Kaxmgas w3 3THX
COJIEP/KATENBHO-METOANYECKUX JIMHUM pa3BUBAECTCS HA INPOTSDKEHUU TPEX JIET U3Y4dEHMs Kypca,
B3alMOJICICTBYS C JAPYTMMHU €ro JMHUAMU. B Xoje u3ydeHus ydeOHOTro Kypca OOydarouumcs
IIPUXOAUTCS JIOTHUECKH PACCYKJATh, MCIIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B cBs3u ¢
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3THM B TIPOrpaMMy Y4eOHOro Kypca «Aure0Opa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MPEJCTAaBICHHbIE BO BCEX OCHOBHBIX pa3/ieiax MaTeMaTHYECKOro 0Opa3oBaHUS U CIIOCOOCTBYIOIINE
OBJIAJICHUIO O0YYaIOIIMMUICS OCHOB YHHBEPCAJBHOIO MaTeMaTHYECKOTO s3bIka. CozepiKaTenbHON U
CTPYKTYPHOH OCOOCHHOCTBIO Y4YeOHOrOo Kypca «Anredpa» sBISETCS €ro HHTErPUPOBAHHBIH
XapakTep.

Copnepxanue aTMHUN «YHWCTa U BBIYUCICHUS» CIY)KUT OCHOBOMW JJISl NAIbHEHIIETO U3yYCHHS
MaTeMaTUuKH, CIIOCOOCTBYET Pa3sBUTHIO y OOYUYAIOIIUXCS JIOTUYECKOTO MBIIIICHUS, POPMUPOBAHUIO
YMEHHUSl TOJIb30BAThCA QITOPUTMAMH, a TaKkKe MNPUOOPETEeHHI0 TPAKTUYECKUX HABBIKOB,
HEOOXOJMMBIX JUIS TIOBCETHEBHOM M3HU. Pa3BuUTHE MOHATHA O YHCIIEe HA YPOBHE OCHOBHOTO OOIIET0O
00pa3oBaHMs CBS3aHO C PANUOHAIBHBIMA W UPPALMOHATIBHBIMU YHUCIaMH, (OpMHUPOBaHUEM
NPEACTaBICHUN O JICHCTBUTEIBHOM YHCIE. 3aBEpIICHWE OCBOCHUS YMCIIOBOI JIMHMM OTHECEHO K
cpenHeMy o01IeMy 00pa30BaHHUIO.

Conep:xanue IByX anreOpandeckux JIMHUN — «AJreOpandeckue BBIpKECHUS» U «Y paBHEHHUS
U HEPAaBEHCTBA» — CIIOCOOCTBYET (OPMHUPOBAHMUIO y OOYYAIOIIMXCS MAaTEMaTHYECKOTO armapara,
HEOOXOMMOTO /ISl pelIeHWs 3ajad MaTeMaTHKH, CMEXHBIX MpPEAMETOB M  HPAKTHKO-
OpUEHTHPOBaHHBIX 3anady. Ha ypoBHe ocHOBHOro oOmiero oOpa3oBaHMsl Y4YeOHBI MaTepuai
IPYIIHPYETCS BOKPYT PAIlMOHATIBHBIX BhIPAXKCHUI. AlreOpa JeMOHCTPUPYET 3HAUCHUE MaTEMAaTHKU
KaK s3bIKa ISl IOCTPOCHHSI MaTEMAaTHUECKIX MOJIEIICH, OTMCaHUs MPOIIECCOB U SBJICHUH PealbHOTO
mupa. B 3amaum oOyueHus anreOpe BXOAAT TaKKe AajbHEWIEe pa3BUTHE AITOPUTMUYECKOTO
MBIIIJICHUS,, HEOOXOIUMOTO, B YaCTHOCTH, JJIsI OCBOCHMS Kypca HH(MOPMATHKH, W OBIAJCHUE
HaBBIKAMU JEIyKTUBHBIX paccyxaeHuii. I[IpeoOpazoBaHne CHMBOJBHBIX (DOPM CIOCOOCTBYET
Pa3BUTHUIO BOOOPaKEHUs, CIIOCOOHOCTEH K MATEMAaTHIECKOMY TBOPUYECTBY.

Conmepxanne  (yHKUMOHAJIbHO-TpaQUUeCKOW  JHMHMM  HAIENIEHO  HAa  IOJyYeHHE
00ydJaromuMucsa 3HaHUH 0 (QYHKIHMSIX KaK BaKHEWIIEH MaTeMaTW4ecKOW MOJAENH JUIs ONMUCAHUS U
MCCIIEIOBAaHMSI pa3HOOOPA3HBIX MPOIIECCOB U SBJICHHUH B MPUPOJIE U odImIecTBe. M3yuenne marepuaia
CIIOCOOCTBYET Ppa3BUTHIO Yy OOYYAIOUIMXCSl YMEHHS HCIOJNB30BaTh Pa3lIMYHbIC BBIPA3HTEIbHBIC
CpeAcTBa s3bIKa MAaTEMaTHKH — CIIOBECHBIC, CHMBOJIMYECKHE, Trpadudeckue, BHOCHT BKJIAJI B
(dbopMupoBaHUE IPEICTABICHUH O POJIM MATEMATHKH B PA3BUTHH LIUBUIM3ALUH U KYJIbTYPHI.

CornacHo yueOHOMY TUTaHy, B 7—9-X Kilaccax m3ydaercsi yueOHBINH Kypc «Anredpay, KOTOPbIA
BKJIFOYAeT  CJIEAYIOIIME OCHOBHBIE pasfeibl  coiepkaHus: «Yucma W BBIYMCIICHUSY,
«AnrebpanuecKue BRIPAKCHUS», «Y paBHEHHS U HEPABEHCTBAY, «DYHKIIUN».

Ha uzydenue yuebHOro kypca «Anredpay» oroautcst 306 yacos: B 7-m kiacce — 102 gaca (3
yaca B Henenmo), B 8-m kimacce — 102 gaca (3 yaca B Hezeno), B 9-m kimacce — 102 vaca (3 gaca B
HEJIETIO).

Conep:kaHue y4eOHOIr0 npeamMera

-1 KJIace

Yuciia 1 BLIYUCICHUSA



yacTHOe o0meodpa3oBaTenbHoe yupexkaenue llkona «Ikosmorus u Auanekrnka»
MHH 5445101411, e-mail: ecodial2018@yandex.ru

JlpoOu OOBIKHOBEHHBIE W JIECATHYHBIC, NEPEXOa OT OAHOM (opMBI 3amucu apobel K ApYyrou.
[loHATHE palMOHANBHOIO YHUCIA, 3alKMCh, CPABHEHUE, YIOPSIOYMBAHHE pallMOHAIBHBIX YHUCEIL.
Apudmernueckue 1eHCTBHS ¢ pallMOHATIBHBIME YUcIamMu. Perienue 3a1a4 U3 peaibHOW MPAaKTUKK Ha
4acTH, Ha JIpoOHu.

CreneHb ¢ HaTypaJlbHBIM IOKa3aTeJeM. OIpeACIICHHE, MpeoO0pa3oBaHNWE BBIPAKECHUHW HAa OCHOBE
ompeIeeHus, 3aMUCh 00X yncen. [IporeHTsl, 3auch MPOICHTOB B BUJIE APOOH U ApOOH B BHJIC
MPOILIEHTOB. Tpu OCHOBHBIE 33/1a4M Ha MPOLEHTHI, pEIICHUE 3a/1a4 U3 PeaIbHON MPAKTUKH.

IIpuMeHeHne NPU3HAKOB ACIMMOCTH, PA3I0KEHUE HA MHOKUTEIN HATYPAIbHBIX YUCEIL.

PeanbHble 3aBUCHMOCTH, B TOM YHUCIIE IpsiMasi U 00paTHasi MPOIOPLMOHAIBHOCTH.

AnredOpanyeckue BbIpaKeHU s

IlepemeHHBIE, YUCIIOBOE 3HAYEHHE BBIPAXKEHUS C IEPEMEHHOM. J[0IlycTUMBIE 3HAU€HUS IEPEMEHHBIX.
[IpencraBnenne 3aBHCUMOCTH MEXy BEITMUYMHAMH B BuAe (Gopmyiel. Beraucienus mo gopmynam.
[IpeoOpa3oBanue OyKBEHHBIX BBIPAKEHMH, TOXKIECTBEHHO paBHbIE BBIPAXEHUs, IpaBHIIa
npeoOpa3oBaHusl CyMM M TPOHM3BEICHUI, MpaBWJIa PACKPHITHS CKOOOK M TPUBEACHUS IMOJOOHBIX
cllaracMblX.

CBolicTBa CTENEHU C HATYPaJIbHBIM I10Ka3aTeeM.

Opnowienbl u MHorouwieHsl. CreneHb MHorowieHa. CloXeHHE, BbIUUTAHUE, YMHOXKEHUE
MHOro4JIeHOB. POpMyJibl COKpAILlEHHOTO YMHOMKEHHUS: KBaJpaT CyMMBbl W KBaJIpaT pPa3HOCTH.
dopmyia pa3HOCTH KBaJIpaTOB. Paznoxenue MHOTOYJICHOB
Ha MHOKUTEJIH.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHMe, KOPEHb YpaBHEHHUS, IpaBUiia IpeoOpa30BaHusl ypaBHEHUS, PABHOCUJIBHOCTh YPaBHEHUH.
JIuneliHOE ypaBHEHHE C OJIHOM NEPEMEHHOM, YHUCIO KOPHEH JIMHEWHOIO YpPAaBHEHUs, DPEIICHHE
JUHENHBIX ypaBHeHUH. CocTaBlIcHNE ypaBHEHUH 10 YCIOBUIO 3a7auu. PelleHne TeKCTOBBIX 3a1ad C
MMOMOIIBIO YPABHEHHUI.

JIuneliHOe ypaBHEHHE C IByMSI IEPEMEHHBIMU U ero rpaduk. Crucrema IByX JIMHEHHBIX YpaBHEHUH C

ABYMA IICPEMCHHBIMU. Pemienne cucrem ypaBHeHI/Iﬁ CII0COO0M MMOJCTAaHOBKH. HpI/IMepH peuicHu-d
TEKCTOBBIX 3a1a4 C IOMOIIBIO CUCTEM ypaBHeHHfI.

DyHKUMH

Koopaunara touku Ha mnpsmoil. YucnoBble NpOMEXYTKH. PaccTossHME MEXIy IBYMsI TOYKaMHU
KOOPJMHATHOU MPSIMOM.
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[IpsimoyronbHas cucrema koopauHat, oc OX u Oy. AdGcucca n opAMHATA TOYKH Ha KOOPAHMHATHON
wiockoctu. [lpumepsl rpadukoB, 3amaHHBIX Qopmynamu. YreHue rpadUKOB  pearbHBIX
3aBucuMocTtel. [lonarue dynkuuu. ['padux Gynkiuu. CorictBa dyHkumid. JInHeitHas GyHKIus, ee

rpaduk. I'paduk ynkmmm y = |X|. ['paduyeckoe pelieHue IMHEHHBIX YpaBHEHUH W CHUCTEM
JINHEHHBIX YpaBHCHUH.

8-i1 kiacc

Yucia 1 BBIYUCIEHUSA

KBanparuelii kopeHb U3 yucia. [lostue 06 upparmoHaIbHOM 4Yuciie. JlecaTuuHbie MPUOIMKEHUS
UppalMoOHANbHBIX uYncen. CBolcTBa apuMETHYECKUX KBAJAPATHBIX KOPHEW M WX NPHUMEHEHUE K
peoOpa30BaHMIO YMCIIOBBIX BBIPAKEHUN W BEIYMCICHUSIM. J[elicTBUTEIbHBIE YHCIIA.

Cremnens c 1eJIbIM TTOKa3aTesieM U ee cBoicTBa. CTaHaapTHas 3alUCh YHCIIA.

AJiredpanyeckue BbIpaskeHuUst

KBa[[paTHBH\/JI TPEXWICH, PA3JIOKCHUC KBAJIPATHOTO TPECXYJICHA HA MHOKHUTCIIN.

Anrebpandeckas npoOb. OCHOBHOE CBOMCTBO anreOpamveckoit apoow. CroxeHue, BBIYHTAHHE,
YMHOXKEHUE, JISICHUEe alreOpandeckux apooeii. PalimoHanbHbIe BRIpOKEHUS U X IIPeoOpa3oBaHue.

YpaBHeHHsI M HEPABEHCTBA
KBanpatHoe ypaBHeHue, ¢opMylia KOpHEH KBajgpaTHOro ypaBHeHus. Teopema Buera. Pemienue
YpaBHEHUM, CBOJSIIMXCS K JMHEWHBIM U KBaapaTHbIM. [Ipocreiimne apoOHO-palMOHaIbHBIE

ypaBHEHUS.

I'paduueckas uHTEpHpeTaLUs YPaBHEHUN ¢ ABYMS IEPEMEHHBIMH M CUCTEM JIMHEWHBIX ypaBHEHUH C
IBYMsI IepeMeHHbIMU. [IprMeps! pelieHus: CUCTeM HETMHEMHBIX YPaBHEHUH € IBYMSI IEPEMEHHBIMH.

Perrenre TeKCTOBBIX 3a/1a4 alNTreOpandecKuM CIIoCOOOM.

HucnoBble HEpaBEHCTBA M HMX CBOWCTBAa. HepaBeHCTBO ¢ OOHOM mEepeMeHHOW. PaBHOCHMIBHOCTBH
HepaBeHCTB. JIMHeWHble HepaBeHCTBa ¢ OJHOW mepeMeHHOW. CHucTeMbl JMHEMHBIX HEPABEHCTB C
OJIHOU IIEPEMEHHOM.

DyHKUMH

[Tonarue ¢ynxmuu. O6IacTh ONMpeaeseHUs] U MHOXECTBO 3HaueHHH ¢yHKuuu. CrocoObl 3aaHus
byHKIHIA.

I'papux ¢ynkuuu. Yrenue cBoiicTB QyHKIuM mo ee rpaduxy. [Ipumeps! rpadukoB QyHKUIHUH,
OTPaKAIOIINX PEATbHBIE TIPOIIECCHI.
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@OyHKIMHM, OMMCHIBAIOIINE MPSIMYI0 U OOPaTHYIO MPOIOPIMOHAIBHBIE 3aBHCUMOCTH, MX Tpaduku.
OyHKIMA Y = X2, Y = X3, Y = \X, ¥ = |X|. [padudeckoe pemrenre ypaBHEHHil i CHCTEM yPaBHEHHIA.
9-ii k1ace

Yucaa U BBIYHCTEHUS

PanronasnbHble 4Yucla, MPPAIMOHATBHBIC YUCIA, KOHEYHBbIC M OCCKOHEUHBIC ICCATHYHBIC APOOH.
MHO0XeCTBO 1eHCTBUTEIBHBIX YNCEN, JEHCTBUTENBHBIC YNCIIAa KaK OECKOHEUHBIE IECSITUYHBIC APOOH.
B3aumHO 01HO3HAYHOE COOTBETCTBUE MEX/y MHOKECTBOM JICHCTBUTEIBHBIX YHCEN M KOOPANHATHON
MPSMOM.

CpaBHeHHE JICHICTBUTEIIBHBIX YUCEN, apU(PMETHUECKHE ACHCTBHUS C JCUCTBUTEILHBIMHI YHCITAMHU.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, JUIMTEILHOCTD IIPOLIECCOB B OKPYKAIOLIEM MUPE.

[TpubnmxeHHoe 3HaYCHHE BEIMYMHBI, TOYHOCTh NpuOimxenus. Oxpyrnenue uncen. [lpukumka u
OLICHKA PE3YJIbTATOB BBIYUCICHUM.

YpaBHeHHsI M HEPABEHCTBA

JInneiiHoe ypaBHeHHe. PemieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEMHBIM.

KBagparHoe ypaBHeHue. Pemienue ypaBHEHMHM, CBOJAIIMXCS K KBaJApaTHBIM. bukBanpaTHOe
ypaBHeHue. l[Ipumepsl pelieHMs ypaBHEHHH TpeTbed M YETBEPTOM CTENEHEN pa3joKEHUEM Ha

MHOXHUTCIIN.

Pemenue I[pO6HO'paL[I/IOHaHBHBIX ypaBHeHPIfI. Pemienne TEKCTOBBIX 3amad aJ'IFe6paI/I‘-IeCKI/IM
METOJ0M.

VYpaBHeHHe ¢ ABYyMs NEPEMEHHBIMU U €ro rpaduk. Pemienne cucreMm IByX JTUHEMHBIX YpaBHEHUU C
JIBYyMs IIEpeMEHHBIMU. PellleHne cucreM IByX ypaBHEHUH, OJHO U3 KOTOPBIX JUHEHHOE, a APYyroe —
BTOpOI creneHu. ['papuueckas HHTEpHpeTais CUCTEMbI YPaBHEHHH ¢ JBYMsI IEPEMEHHBIMHU.
Perienue TekCcTOBBIX 3aa4 alreOpandeckuM CrocoOoM.

UucoBble HEPABEHCTBA U UX CBOMCTBA.

PelreHne nMMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PerieHne cucTteM JIMHEHHBIX HEPABEHCTB C
onHOI nepemeHHol. KBanpaTHble HepaBeHcTBa. ['padrueckas nHTEprpeTalysi HEPaBEHCTB U CUCTEM
HEPABEHCTB C JIBYMs IIEPEMEHHBIMU.

DOyHKIUH

KBanpatuunas ¢yHkmus, ee rpaguk u coiictsa. [lapabona, KoopAMHATHI BEPIIMHBI 1apaboIibl, OCh
CUMMETpPUHU TTapadoIIbI.



yacTHOe o0meodpa3oBaTenbHoe yupexkaenue llkona «Ikosmorus u Auanekrnka»
MHH 5445101411, e-mail: ecodial2018@yandex.ru

I'padukn dyukmumii y = kx, y = kx + b, y = k/x, y = X3, y = VX, y = |X| 1 ux cBoiicTBa.
Yuc/0Bble MOCJIEI0BATEIbHOCTH H POrPecCH i

[ToHsATHE YHCITIOBOW TOCIIEIOBATEILHOCTH. 3a/laHUE MOCIICIOBATEILHOCTH PEKYPPEHTHOM (hopMyInoit
u ¢hopMyIIoil N-To uJeHa.

Apudmernueckas u reomerpuueckas mnporpeccud. Popmynbl N-ro 4jieHa apupMETHYECKOH U
T€OMETPUYECKON ITPOrPECCUil, CyMMBI IIEPBBIX N-X YJICHOB.

N300pakeHune uieHoB apupMETHYECKON U T€OMETPUUYECKON MTPOrpeccuii TOUKaMHu Ha KOOPAMHATHOM
IJI0CKOCTH. JIMHENHBIN U 3KCIOHEHIMANBHBIN pocT. ClI0KHBIE IPOLIEHTHI.

Ilnanupyemblie pe3yJibTaThl 0CBOEHUSI MPOTPAMMBI

JINYHOCTHBIE Pe3yJabTAThI
JInuHOCTHBIE pPe3yabTaThl OCBOCHHS MPOTrpaMMbl yueOHOTO Kypca «Anredpa» XxapaKTepu3yITCs:

1) naTpuoTHyYecKoe BOCIUTAHHE!

e IIPOSBICHMEM MHTEpPECA K NPOLUIOMY M HACTOSIIEMY POCCUHCKOM MAaTE€MAaTHKH,
[EHHOCTHBIM OTHOILIEHHEM K JIOCTHIKEHHUSM POCCHMCKHX MareMaTHKOB M POCCHICKOM
MaTeMaTHYECKOU IIKOJIbI, K MHCIIOJIb30BAHUIO J3TUX I[OCTI/I)KCHI/Iﬁ B JpPpYyrux HayKax H
NPUKJIAIHBIX chepax;

2) rpasIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME !

e TOTOBHOCTHIO K BBINOJIHEHUIO O0S3aHHOCTEH TIpaXAaHWMHA U pealiu3allud €ero Ipas,
MPEACTABICHUEM O MaTeMaTHYECKUX OCHOBaX (PYHKIITMOHHPOBAHUS PA3NMUYHBIX CTPYKTYP,
SIBJICHWH, TpOLEAYyp TpakIaHCKOro o0ImiecTBa (HampuMep, BBIOOPBI,  OMPOCHI),
TOTOBHOCTBIO K OOCYXIIEHHIO JTHYECKHUX TMPOOJEM, CBA3AaHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JIOCTHKEHUM HAyKH, OCO3HAHUEM BAXKHOCTH MOPAIBbHO-3THUYECKUX
MIPUHITUIIOB B JIEATEILHOCTH YIEHOTO;

3) Tpy/10BO€ BOCIIUTAHME:
e YCTaHOBKOW Ha aKTMBHOE YYacCTHE B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEeMaTHICCKOM
HaIPaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MaTEeMAaTHYECKOTO OOPa30BaHMS HA TIPOTIKCHHUH
BCEH JKU3HU JIJIs YCIICUTHON MPO(EeCCUOHATBHOM NESITeTbHOCTH U PAa3BUTHEM
HEO0OXOIMMBIX YMEHUHN, OCO3HAaHHBIM BHIOOPOM U IOCTPOEHUEM MHANBUYaIbHOM
TPAaEeKTOPUHU 00pa30BaHMS U )KU3HEHHBIX [UIAHOB C YYETOM JINYHBIX HHTEPECOB U
0OIIIECTBEHHBIX TTOTPEOHOCTEHH;

4) 3cTeTHYECKOEe BOCIIUTAHHE!
e CMOCOOHOCTHIO K YMOIIMOHAILHOMY U 3CTETUYECKOMY BOCIIPUSATHIO MaTEMaTHUYECKUX
00BEKTOB, 3a/1a4, PEIICHUM, PACCYKIEHNU, YMEHUEM BUJIETh MaTEeMAaTUUECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;
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5) HeHHOCTH HAYYHOI'O TIO3HAHMS
e OpUEHTAalUMEH B JEATEIHHOCTH HA COBPEMEHHYIO CHCTEMY HAyUYHBIX IpEICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPAa3BUTHUS 4YEIOBEKa, MPHUPOJbl M OOIIEeCTBA, NOHUMaHUEM
MaTeMaTHYeCKON HayKd Kak cepbl YeTOBEUECKOW NESTENbHOCTH, 3TAllOB €€ Pa3BUTHUA U
3HAYUMOCTH JUIsl Pa3BUTHs LMBWIN3ALMH, OBJIAJECHUEM SA3BIKOM MAaTEMAaTHKH U
MAaTE€MaTUYECKONW KyJIbTypOH KakK CPEeICTBOM IIO3HAHUSA MUPA, OBIAICHUEM IIPOCTEUIINMHU
HAaBBIKAMU MCCIIEZIOBATEIBCKOMN NEATEIbHOCTH,;

6) pu3nyeckoe BocniuTanue, popMupoBaHue KYJIbTYPHI 310POBbSI U SIMOIMOHAIBHOTO
0J1aronoJIyYus:

e TOTOBHOCTHIO IIPUMEHSATh MAaTeMAaTHUYECKUE 3HAHUS B MHTEPECAaX CBOETO 3/I0POBbS, BEACHUS
370poBOro 00pa3a u3HH (370pOBOE MUTaHHE, COANTAHCUPOBAHHBIA PEKHM 3aHATHUH H
OT/IbIXa, peryisipHas (pusnveckas akTHBHOCTB), CPOPMUPOBAHHOCTHIO HAaBbIKA pedIIeKcHHy,
IIPU3HAHUEM CBOETO IIpaBa Ha OMIMOKY U TaKOIO e IIPpaBa APYroro 4ejJoBeKa;

7) 3K0JIOTHYECKOe BOCIIMTAHME!

L] OpI/IeHTaHI/ICf/'I Ha NPUMCHCHHUEC MATCMATHYCCKUX 3HaHUU AJI1 pCHICHUA 3aaa4 B oOJractu
COXPaHHOCTH OKPYXAOIEH Cpeibl, INIAHUPOBAHUS MOCTYIKOB U OIICHKA UX BO3MOXHBIX
MOCJICACTBUI Ui OKPYXKAlOLIeH Cpelbl, OCO3HAHHEM [IOOAIBHOTO — XapakTepa
AKOJIOTUYECKUX MPOOJIEM U YTEH UX pEIICHUS;

8) amanTanus K H3MEHSIOUIMMCS YCJIOBHSIM COIUAILHOI M MPUPOIHON Cpeabl:

e TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUAX HEOIPEICICHHOCTH, MOBBILIEHUEM YpPOBHS CBOEH
KOMIIETEHTHOCTH 4Ye€pe3 MPAKTHYECKYIO JEATEIbHOCTh, B TOM YHWCIE YMEHUS YUUTHCS Y
OpYTUX JIOAeH, MpuoOpeTaTh B COBMECTHOW JI€ATENIbHOCTH HOBBIC 3HAHUWS, HABBIKU U
KOMIIETCHIIMH U3 OTBbITA PYTHX;

e HEOOXOAMMOCTBHIO B (POPMHPOBAHUHU HOBBIX 3HAHWM, B TOM yHclie (OPMYITUPOBATH HJIEH,
MOHATHUS, THUMOTE3bl 00 OOBEKTaX W SABJICHUSX, B TOM YHCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh Je(QUIUTHI COOCTBEHHBIX 3HAHMM W KOMIIETEHIIUH, TIJIaHUPOBATh CBOE
pa3BuTHE;

e CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCHIPUHUMATh CTPECCOBYIO CUTYAIIUIO
KaK BBI30B, TPEOYIOUTUH KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U JCHCTBUS,
dbopMynUpOBaTh U OLIEHUBATH PUCKHU U MOCIEICTBUS, GPOPMUPOBATH OTIBIT.

MeranpeaMerHbie pe3yabTaThbl
Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC yqeﬁm,le lleﬁCTBlflﬂ

ba3oBble JJornueckue 1eMcTBUS .

e BbBIABJIATH U XapaKTCpI/ISOBaTI) CYHIGCTBCHHble HpI/I3HaKI/I MAaTEMATHUYCCKUX 06L€KTOB,
MOHATHH, OTHOIICHWH MEXIy MOHITHSIMH, (OPMYIUPOBATh OINpEACTeHUs] TOHATHH,
YCTaHABIIMBATh CYIICCTBEHHBIN MpU3HAK KiaccH(HUKaluu, OCHOBAHUS il 000OIICHUS U
CpaBHEHUS, KPUTEPUHU ITPOBOJAUMOTIO aHAIIN3A;

e BOCIPUHUMATh, (OPMYIUPOBATH U MPEOOPA30BBIBATH CYXKJEHUS: YTBEPIUTENbHBIE U
OTpUIaTeNIbHbIE, eAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;
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e BBIABIATH MAaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M NIPOTHUBOpeYHs B (hakrax,
JAHHBIX, HAONMIOACHUSAX U YTBEPXKICHUAX, NpPEIJIaraTh KpPUTEPUU Ui BBISBICHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHIA;

e JICJIaTh BBIBOJIBI C HCIHOJB30BAHMEM 3aKOHOB JIOTMKH, JEIyKTHBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOYEHUH, yMO3aKIIIOUEHHH 110 aHAJIOTUH;

e pa30bupaTh IOKa3aTeNbCTBA MATEMATUYECKUX YTBEpXkICHHU (MPSMbIE U OT MPOTUBHOIO),
IPOBOAUTH CaMOCTOSITEJIPHO HECIIOKHBIE JIOKA3aTeNIbCTBA MAaTEMaTH4eCKUX (haKToB,
BBICTPAaWBaTh APTYMEHTAIMIO, MPHUBOAUTH NPUMEPHl M KOHTPIPUMEPH], OOOCHOBBIBATH
COOCTBEHHBIE PACCYKICHUS,

e BBIOMpATh CHOCOO peleHus yuyeOHOH 3a1a4un (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHHUS,
BBIOMPATh HanOOJIee TTOAXOIAIIHIA C Y4ETOM CAMOCTOSITEIIBHO BBIICICHHBIX KPHTEPHEB).

Ba3oBble ucciieoBaTeIbCKHE AeHCTBHUA:

e HCIOJIB30BaTh BONPOCHI KaK HMCCJICIOBATSIBCKUI UWHCTPYMEHT MO3HAHUS, (GOPMYIUPOBATH
BOTIPOCHI, (DUKCHpYIOIIHE NPOTHBOpEYHE, MPOOJIEeMy, CaMOCTOSTEIBHO YCTaHABIIMBATH
HCKOMOE U JJaHHOE, (POPMHPOBATH TUIIOTE3Y, APTYMEHTHPOBATh CBOO IMO3UIUI0, MHEHHE;

e TIPOBOJUTH TI0O CaMOCTOSITEIIBHO COCTaBJICHHOMY IUIaHY HECJIOKHBIH JKCICPUMEHT,
HEOOJIBIIIOE MCCIIECOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTHYECKOro OOBEKTa,
3aBUCHUMOCTEH 00BEKTOB MEXKIY COOOi;

e CaMOCTOATENBHO (hopMyIupoBaTh 00OOIICHUST M BBIBOJBI MO PE3yJIbTaTaM MPOBEICHHOIO
HAOJIIO/IEHUs, WCCIICOBAHUS, OIICHUBATh JIOCTOBEPHOCTh IIOJIYYCHHBIX pE3YJIbTATOB,
BBIBOJZIOB U 00OOIIEHNIA;

e TIPOTHO3MPOBATH BO3MOXKHOE PA3BUTHE IMPOIECCA, a TAKXKE BBIABUTATH MPEATIOIOKEHUSI O
€ro pa3BUTHH B HOBBIX YCIIOBHUSIX.

PabGora ¢ undopmanmei:

e BBIBIATH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(POPMAIINHU, JAHHBIX, HEOOXOIUMBIX IS
pelLeHus 3a1auu,

e BBHIOMpATh, AaHATU3UPOBATH, CHCTEMATU3UPOBaThb W MHTEPHPETUPOBATH HHPOPMAIIIO
pas3INYHbIX BUIOB U GOPM MPEICTABICHHUS;

e BBIOMpaTh (opMy MpencTaBiICHHUS HHPOpPMAIMH M WIJUTIOCTPUPOBATH peEllaeMble 3aJayu
cXeMaMH, AuarpaMmMamu, HHOM TpaduKoi 1 UX KOMOMHAIUSMU;

e OLIEHMBATh HAJAEKHOCTb HMH(OPMALMK MO KPUTEPUSIM, MPEAJIOKEHHBIM YUHUTEIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHHKaTHBHBIE YHHBepCAIbHbIE YUeOHbIE 1eHCTBHUS:

e BOCIIPUHHUMATL H q)OpMYJ'II/IpOBaTI) CYXKACHUA B COOTBCTCTBHH C YCIOBUAMH W LCIIAMU
00IIEeHHS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHMEHHBIX
TCKCTaX, AaBaThb IMOJACHCHHA IO XO4y PCUICHHUA 3aJadd, KOMMCHTHPOBATH HOHy‘IeHHBIﬁ
pe3yIbTar;,

e B XOJe OOCYXICHHUS 33/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXTaeMOH TEeMBI, IPOOIEMBI,
penraeMoi 3a/auu, BBICKa3bIBaTh WJIEH, HAllCJICHHBIC HA TOHMCK PEIICHUs, CONOCTABISTH
CBOM CYXXJIEHUS C CYXJCHUSIMH PYIMX YYAaCTHHKOB JlMajiora, OOHapy>KUBaTh pa3iuyue U
CXOJICTBO TMO3MIMUH, B KOPPEKTHOH (opmMe (POpPMYyIHpPOBaTH pa3HOTIACHUS, CBOU
BO3PaKEHHS;

e TPEACTAaBIATH PE3YIbTATHl PEHICHHs 3a/aud, SKCIEPUMEHTa, HCCIEeIOBaHUs, IPOCKTa,
CaMOCTOATEIIBHO BI)I6I/IpaTB (1)opMaT BBICTYIIZICHHUA C YYC€TOM 3aJjad MpE3CHTaAUWHu U
0COOEHHOCTEH ayTuTOpHH;
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e TIOHMMATh W MCIOJIH30BaTh MPEUMYIIECCTBA KOMAHJAHOW W WHIWBHIYAJbLHON pabOTHI MPHU
peleHnr y4eOHBIX MaTeMaTHYeCKHUX 3a]1a4;

e TPUHUMATH IIC]Ib COBMECTHOM JI€ATEIbHOCTH, INIAHUPOBATH OPTaHU3AIMI0 COBMECTHOM
paboTHI, pacrpeneisaTh BUABI padoT, JOTOBAPUBATHLCS, 00CYKIATh MPOLIECC U PE3yNIbTaT
paboThI, 00001IaTh MHEHHSI HECKOJIBKUX JIFOJICH;

e yUYaCTBOBaTh B IPYNIOBBIX (hopMax paboThl (0OCYXICHHUS, OOMEH MHEHHUSMH, MO3TOBBIC
IITYPMBI U JP.), BBIIOJHATH CBOK YacTh paOOTHI U KOOPAWHHPOBATH CBOM JICHCTBHS C
JIPYTHUMH YJI€HAMH KOMaHJbl, OICHHBATh KAYECTBO CBOETO BKJIAJa B OOIIUU MPOAYKT IO
KpUTEPUSIM, CHOPMYIMPOBAHHBIM YYaCTHHKAMH B3aUMO/ICHCTBHSI.

PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC y‘leﬁﬂble JedcTBUA

Camoopranusanus:
e CaMOCTOSTEJILHO COCTABJIATH IUIAH, aJITOPUTM PEIICHUs 3a1a4u (MK €ro 4acTh), BRIOUPATH
CIOCO0 pEHmIeHHs C Y4YEeTOM HMEIOIIUXCS PEeCypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHH ¢ yUeTOM HOBOM MH(OpMAIIHIH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIN HHTE/JIEKT !

e BIAACTh CHOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJS Tpollecca U pe3yibTaTa pPEIIeHUs
MaTeMaTHYECKON 3a1auH,

e IIPEABUACTL TPYIHOCTH, KOTOPBIE MOI'YT BO3HHMKHYTH IIpH PEIICHUM 3a4a4yd, BHOCUTH
KOPPEKTUBBI B JCATCIHPHOCTh HAa OCHOBE HOBBIX OOCTOSTEILCTB, HAWJICHHBIX OIIHOOK,
BBIIBJIEHHBIX TPYJIHOCTEH;

e OLIGHUBATh COOTBETCTBHE pe3yjibTaTa MAEATEIbHOCTH IOCTABICHHON LIEIH U YCIOBUSIM,
06’I)$ICH$[TI) HpI/I‘-II/IHI)I JOCTHMXKCHHUA UM HECAOCTHUKCHUA LCIIU, HAXOOUTH OHII/I6Ky, aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

IIpeameTHBIE pe3yJbTAThI

7-i kaace

K koHIly 00y4eHus B 7-M KJiacce 00y4JaroUIuiics MOTYYHUT CIAEAYIOIIHNE MPEAMETHbBIE PE3yIbTaThI.
Yucaa v BbIYUCIEHUSA

BBIHOJ'IHS[TI), coucrtad YCTHBIC MW THUCBMCHHLBIC TIPUEMEI, apI/I(l)MCTI/I‘-IeCKI/Ie Z[GflCTBPIfI C
palluOHAJIbBHBIMHA YUCJIAMHU.

HaxomuTh 3Ha4YeHWs] YHUCIOBBIX BBIPAKECHHM, MPUMEHSATH Pa3HOOOpa3HbIE CHOCOOBI U TPHEMBI
BBIYMCIICHHS 3HAaYEHUN JPOOHBIX BRIPAKECHHM, COAEPKANTUX OOBIKHOBEHHBIE U ICCSITUYHBIC APOOH.

[Tepexoauth OT OmHOW (OPMBI 3alHMCH YUCEN K APYroi (mpeoOpa3oBBIBaTh IECATUYHYIO IpOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OCCKOHEUHYIO JICCATUIHYIO POOB).

CpaBHI/IBaTI) " YIIOpAOOYMUBATh pallMOHAJILHBIC YK CIIA.
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OKpyrasTh Yncia.

BBINONHATE NPUKUAKY W OLEHKY pe3yibTaTa BBIYUCICHUH, OLICHKY 3HAYEHWM YHMCIIOBBIX
BBIPAKCHUH. BBIITOJIHATE JEWCTBUS CO CTENIEHAMH C HATYPAJIbHBIMU I10KA3aTEISIMU.

HpI/IMeHHTB IPU3HAKA OJCIIMMOCTH, Pa3JI0KECHUEC HA MHOXKHUTCIIN HATYpaJIbHBIX YHUCCEIIL.

PemraTe IMPAKTUKO-OPUCHTUPOBAHHLIC 3aJa4u, CBsI3aHHBbIC C OTHOILICHHUEM BCJIMYHH,
MMPONMOPHUOHAIIBHOCTBIO BCIIMYMUH, MNPOUCHTAMU, UHTCPIPCTUPOBATL PC3YJIbTAaThl PCIICHHUA 3ada4d C
YU4ETOM OrpaHquHHﬁ, CBSI3aHHBIX CO CBOMCTBaMH paccMaTpruBaCMbIX 00BHEKTOB.

Aﬂreﬁpanqecmle BbIPpaKCHUA

Hcmons3o0BaTh anre6pa1/1qec1<y10 TCPMHUHOJIOTHIO 1 CUMBOJIMKY, HIPUMCHATL €€ B IMIPOLECCC OCBOCHUS
yqe6H0ro mMarepuajia.

Haxoauth 3HaueHus 6YKB6HHBIX BBIpa)KCHI/Iﬁ IIpH 3aIaHHBIX 3HAYCHUAX IICPEMCHHBIX.

BoinonHATe npeoOpa3oBaHMsl LEIOr0 BBIPAKEHHS] B MHOTOWIEH IPUBEACHHUEM MOJOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BpINoOHATE yMHOKEHME OJHOWICHA HAa MHOTOWIEH M MHOIOYIEHAa Ha MHOTOWIEH, INPUMEHSATH
(dbopMyIIBI KBaZpaTa CyMMBI M KBaJpaTa pasHOCTH.

OcCylecTBIATh Pa3lokKEHUE MHOTOWIEHOB Ha MHOXHUTENIM C IIOMOIIBIO BBIHECEHUS 3a CKOOKHU
00IIEero MHOKHTEIS, TPYIITUPOBKHU CIIaraeMbIX, IPUMEHEHHsI (POPMYIT COKpAIIEHHOTO YMHOKECHHS.

[TpumensTs mpeoOpa3oBaHUS MHOTOWICHOB ISl PEIICHHWS Pa3IUYHBIX 3a7ad M3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEAILHON IIPAKTUKH.

Hcnonb3oBaTh CBOICTBa cTeMeHeH C HaTypajJbHBIMU IOKa3aTeIsIMM s  IpeoOpa3oBaHUs
BBIPa)KCHUM.

YpaBHeHHs M HEPABEHCTBA

Pemrates yiMHElHBIE YpaBHEHUs C OAHOW IEPEMEHHOMW, NMPUMEHSA NpaBUiIa I1EPEX0]a OT UCXOAHOIO
YpaBHEHU K paBHOCWIIBHOMY eMy. [IpoBepsTh, ABIAETCS JIU YUCIO KOPHEM YPaBHEHHS.

[IpumensTh rpadguueckre METO/ bl IPU PELICHUH JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.

HO,Z[6I/IpaTI> NpUMEPBI TIap YHUCCI, ABJIAIOMIUXCA PCIICHUEM JIMHENHOT O YpaBHCHHA C JIBYMHA
INEPEMEHHBIMHU.

Ctpouth B KOOPJAMHATHOM IJIOCKOCTU TpaUK JUHEHHOrOo YpaBHEHHSI C JIByMSl NE€PEMEHHBIMHU,
MOJIB3YsICh TpaMKOM, IPUBOAUTH PUMEPHI PELICHUS YPaBHEHHUS.

Pemates cucteMsl ABYX JIMHEHHBIX ypaBHCHI/Iﬁ C AByM: NICPCMECHHBIMU, B TOM YHUCJIC rpa(bnqecm/l.
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CocTaBnarh U pemiath JUHEHMHOE ypaBHEHHE WIIM CUCTEMY JIMHEMHBIX YpPaBHEHMH 110 YCJIOBHIO
3a/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4i MOJYYEHHBIN pe3ybTaT.

DYyHKIUHA

I/I3o6pa>1<aTb Ha KOOp,I[PIH&THOfI HpHMOI;'I TOYKH, COOTBETCTBYIOINHEC 3aJJaHHBIM KOOpAHWHaTaM, JIy4dH,
OTPC3KHU, HHTCPBAJIbI, 3alIMCBbIBATHh YU CJIOBBIC ITIPOMCIKYTKHU HaA anre6pa1/1qec1<0M SA3BIKC.

OtmedaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHM TIO 3aJlaHHBIM KOOpJIWHATAM, CTPOUTH Trpaduku
nuHeHHbIX QyHKIUH. CTpouTh rpaduk GyHKIMH Y = |X|.

OnuceiBaTh C IIOMOIIBIO (1)YHKI_[I/H71 HM3BCCTHBIC 3aBUCUMOCTH MECXKAY BCIMYMHAMU. CKOPOCTh, BPEMH,
pacCcTodAHUE, IE€HA, KOIMYECTBO, CTOMMOCTD, ITPOU3BOAUTEIIBHOCTD, BPEMHI, 00BeM pa6OTBI.

Haxoaute 3HaueHue (I)YHKI_II/II/I I10 3HAYCHHUIO €€ apryMEHTaA.

[lonumarps rpaduyeckuii crmoco0® TMpeacTaBIeHUS U aHauuW3a WHGOpMAIUU, UW3BJIEKAThb U
MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB PEaTbHBIX MPOIECCOB H 3aBUCUMOCTEH.

8-i1 ki1ace

K xoH1y 00y4yenus B 8-m kiiacce 00y4yarouIuiics MOIYYHUT CIASAYIOIINE MPEAMETHbIE PE3YIbTaThI.
Yucjaa 1 BLIYMCJIEHUSA

Hcnonb30BaTh HayalbHBIE MPEACTABICHUS O MHOYKECTBE JEHCTBUTEIBHBIX YUCEN JJIi CPABHEHUS,
OKPYTJICHUS W BBIYMCICHUH, H300pakaTh [EHCTBUTENbHbIE YKCIa TOYKAMU HA KOOPIUHATHOMN
IPSIMOM.

[IpuMenaTy moHATHE apU(METHUUECKOTO KBaApaTHOTO KOPHs, HAaXOJWUTh KBaJpaTHbIE KOPHH,
UCTIONB3YSl TPU HEOOXOJUMOCTH KANbKYISTOP, BBIMOIHATE NPeoOpa3oBaHUS BBIPAKECHUH,

coJiepKallMX KBaApAaTHbIE KOPHH, UCIIOJIb3Yysl CBOMCTBA KOPHEH.

Hcnonb30BaTh 3amucy OOJIBIIMX M MaJIbIX YHCEIl C NOMOIIBIO ACCATUYHBIX ,Z[p06eI>'I U CTEeNEeHEN Yuciia
10.

Auaredpanyeckue BbIpaKeHHs

HpI/IMeHHTI) IOHATHUC CTCIICHHU C ICJIBbIM ITI0Ka3aTCJICM, BBIINIOJHATH HpGO6p330BaHI/I$I BI)Ipa)KeHI/II\/'I,
COACPpIKAIUX CTCIICHU C LCJIBIM ITOKA3aTCIICM.

BemonasaTh TOXACCTBECHHBIC npeo6pa3013aHI/1$[ panroOHAIbHBIX BBIpﬂ)KeHI/Iﬁ Ha OCHOBC IIpaBUJI
,Z[CflCTBPIfI HaJa MHOT'OYJICHAMHU U aJIFC6paI/I‘{eCKI/IMI/I I[p06HMI/I.

PacknanniBaTh KBaI[paTHLIfI TPECXWICH Ha MHOKHUTCIIN.

HpI/IMCHHTB HpCO6paBOBaHI/I${ BBIpa)KCHI/Iﬁ IJid pCHICHUA Pa3JIMYHBIX 3aJa4 H3 MaTCMAaTUKH,
CMCXKHBIX IPEIMETOB, U3 peanLHoﬁ IMPAKTHUKH.
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YpaBHeHHsI 1 HEPABEHCTBA

Pemarp sMHeliHbIE, KBaJpaTHbIE YPAaBHEHMsS M PalMOHAJIbHBIE YPABHEHMsI, CBOJSLIMECS K HUM,
CUCTEMBI IBYX YPABHEHHMH C JBYMs IEPEMECHHBIMHU.

[IpoBoauTh mpocTEWIINE WCCIECIOBAHUS YPAaBHEHUHM M CUCTEM YpaBHEHUW, B TOM YHCIE C
NpUMEHEHHEM TpadUYecKuX MPeICTaBICHUI (yCTaHABIMBATh, UMEET JM ypaBHEHHE WM CHUCTEMa
YpaBHEHHI PEIICHUs, €CJIH UMEET, TO CKOJIBKO, U TIp.).

[lepexonuth OT ciioBeCHOW (OPMYIMPOBKU 3alayMl K €€ aireOpanvyeckoil MOJIeld € MOMOUIbIO
COCTABJICHHMSI YpPaBHEHUSI WM CHUCTEMbl YpaBHEHUH, HMHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 33J]a4M IOJYyYEHHBIN pe3yJIbTar.

[IpuMeHaTh CBOWCTBA YHCIIOBBIX HEPABEHCTB [JIsi CPAaBHEHMS, OIEHKH, pEIIaTh JUHEHHBIC
HEPaBEHCTBA C OJIHOI MEPEMEHHOMN U UX CHUCTEMBI, 1aBaTh rpaQUuecKylo HILTIOCTPALUI0 MHOXKECTBA
pelIeHni HEpaBeHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUH

[ToHumate W HCHOJB30BaTh (PYHKIIMOHAJBHBIC IOHATHS M S3bIK (TEPMHUHBI, CHMBOJHYCCKUC
0003Ha4YeHHsI), ONpENesTh 3HaueHHe (YHKIMU MO 3HAUCHUIO apryMEHTa, ONPENelsTh CBOWCTBA
¢byHKIMU 1O ee rpaduKy.

CtpouTh rpaduKy dneMeHTapHbIX GyHKIMI Biga: Y = K/X, Y = X2, ¥y = X3,y = |X|, y = VX. OnuceiBats
CBOWCTBA YMCIIOBOM (DYHKIIMH 110 €€ TpaduKy.

9-ii Ki1ace

K xoHI1y 00y4enus B 9-m kiiacce 00y4arouIuiics MOTYYHUT CIASAYIOIINE MPEAMETHbBIE PE3YIbTaThI.
Yucaa 1 BIYUCIEHUS

CpaBHMBATh U yNOPSAA0YMBATH PALIMOHAIBHBIE U UPPAIIMOHAIIBHBIE YHCIIA.

BemmonssaTh apI/I(I)MeTI/I‘-IGCKI/Ie I[Gf/iCTBHS[ C palvOHAJIBHBIMU YHUCIaMH, COUYCTasdA YCTHBIC U
IMMNCbMCHHBIC IPUEMBI, BBITIOJIHATL BBIYUCICHUA C HPPAIUOHAJIIbHBIMU YU CJIIAMU.

Haxonuth 3HaueHMs CTENEHEN C LICJIBIMU IOKA3aTeIsIMUA U KOPHEH, BBIYUCIIATH 3HAUYECHUS YUCIIOBBIX
BBIPa)KCHUM.

OprrJ'ISITI: I[GI\/JICTBI/ITGHBHBIG YuCiia, BBIIOJHATE MPHUKUAKY PE3yJibTaTa BBI‘II/ICJ'IGHI/II\/'I, OLICHKY
YHCJIOBBIX BBIpa)KCHI/II\/'I.

YpaBHeHHsI M HEPABEHCTBA

Pemartp nuHeliHbIe U KBaJpaTHbIE YPABHEHMsI, YpaBHEHHUS, CBOSIIUECS K HUM, POCTEUIITNE TPOOHO-
palMOHaIbHBIE YPABHEHUS.

13



yacTHOe o0meodpa3oBaTenbHoe yupexkaenue llkona «Ikosmorus u Auanekrnka»
MHH 5445101411, e-mail: ecodial2018@yandex.ru

Pemarb cuctembl IBYX JTHMHEHHBIX ypaBHEHUH C JIBYMs MEPEMEHHBIMU U CUCTEMBI JIByX YpaBHEHUH,
B KOTOPBIX OJIHO YPABHEHHUE HE SIBJSETCS JTUHEHHBIM.

Pemate TeKCTOBEIC 3aJa4un anre6pqueCKHM CIocodoM ¢ IMOMOIIBIO COCTABJICHUS YPABHCHUS HIIN
CHUCTCMBI IBYX ypaBHeHI/Iﬁ C ABYM: NICPCMCHHBIMMU.

[IpoBoauTh mpOCTEHIINE WCCIECIOBAHUS YPAaBHEHUNM M CUCTEM YPaBHEHHUM, B TOM 4YHCIE C
HNpUMEHEHHEM rpaUYecKuX MpeAcTaBiIeHHH (yCTaHABIMBATh, UMEET JIM YpaBHEHHE WIIM CHUCTEMa

ypaBHCHHI PELICHHUS, €CJIH UMEET, TO CKOJILKO, U TIP.).

Pemraty nuHeiiHbie HCPABCHCTBA, KBAAPATHLIC HCPABCHCTBA, 1/1306pa>1<aTL peICHUC HCPABCHCTB Ha
YHCJI0BOM pr[MOfI, 3alUMChIBATh PEIICHUE C ITIOMOIIIBIO CUMBOJIOB.

Pemath cucTeMbl JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPAaBEHCTB, BKIIOYAIOIINE KBAJPaTHOE
HEpPaBEHCTBO, M300pakaTh pEIIEHHE CHCTEMbl HEPABEHCTB HAa YHCIOBOW TNPSMOM, 3aIlCHIBATH
PELICHUE C TIOMOIIBIO CHMBOJIOB.

Hcrnonp30BaTh HEPABEHCTBA MPH PELICHUH PA3JIUNYHBIX 3371a4.

DYyHKIUH

PacriosHaBath (QyHKIMM M3y4eHHBIX BUAOB. [loKa3bIBaTh CXEMaTWYeCKH pACIOJIOKEHHE Ha
KOOPIMHATHOH miockocTr rpadukoB GyHkuuii Buma: Y = kKX, y = kx + b, y = k/x,y=ax2+bx +c, y

=x3, y =X, y = [X|. B 3aBucHMOCTH OT 3HaYCHUI KOA((HIIUEHTOB, ONHCHIBATE CBOIMCTBA ()yHKIIHIA.

Ctpouts M n300paXkaTh CXEMAaTHYECKH TI'paUKH KBaJPAaTHUHBIX (YHKIHMH, ONMUCHIBATH CBOMCTBA
KBaJPaTUYHBIX (GYHKIUH 110 UX Tpadukam.

Pacnio3HaBath KBaJpaTHU4yHYlO (QYHKIHIO 10 (¢dopMmyse, NPUBOAUTH TNPUMEPHl KBaAPATHUHBIX
GyHKIUHN U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucinoBblie Nocae10BaTEILHOCTH U NPOTPeccum
Pacnio3naBate apupMeTHUECKYI0 U TEOMETPUUECKYIO TTPOTPECCUH MPU PA3HBIX CIIOCO0aX 3a/1aHMS.

BbIMONHATE  BBIYMCICHHS C MCIOJNb30BaHMEM GopMyln N-ro  wieHa apudMeTHdeckol u
Tr€OMETPUYECKON ITPOTrPECCUI, CYMMBI ITEPBBIX N-X YJIEHOB.

I/I306pa)KaTI) YJICHBI MMOCJICA0BATCIIPHOCTH TOYKaAMH Ha KOOp}II/IHaTHOI\/JI IIJIOCKOCTH.

Pemarp 3amauM, cBsi3aHHBIE C YHCIOBBIMHU IIOCJIEIOBATEIbHOCTSIMH, B TOM 4YHUCIE 3aJaud W3
peaNbHOM )KHU3HU (C MCIOIB30BAaHUEM KaJIbKYJIATOPA, IIH(PPOBBIX TEXHOJIOTHH).
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TemaTnyeckoe NJIAHUPOBAHUE

/- K1ace
No |Haumenosanme KouinyecTso 1acos DuiekTpoHnbie (HHPPOBHIE)
/' pa3iesioB U TeM Kontpoibnbie | [lpakTuueckue oOpa3oBaTejibHbIE
T iporpammet Bcero ecypchbl
porp pa6oTnI padoThI pecyp

Yucna u

1 BBIYMCIICHHS. o5 1 Bbu6mmoreka IJOK
PannonanbHble https://m.edso00.ru/7f415b90
qucia

2 Anrebpanueckue 97 1 bu6moreka [IOK
BBIPa)KEHUS https://m.edso00.ru/7f415b90

3 YpaBHeHus U 20 1 Bubmuoreka [JOK
HEpaBEHCTBA https://m.edso00.ru/7f415b90

4 Koopaunars! u 24 1 bubnuoreka [IOK
rpaduku. OyHKIHH https://m.edso0.ru/7f415b90

5 [ToBTOpEHUE U 6 1 Bubmuoreka [JOK
00o6meHne https://m.edsoo.ru/7f415b90

OBIIEE

KOJIMYECTBO

YACOB 10 102 > 0

I[TPOTPAMME

8-if ki1ace

KoumnuectBo yacos DJIEeKTPOHHbIE

HanmeHnoBanue

N a3/1eJI0B U TeM (unppossie)

n/n | P23 Beero | KOHTPOabHBIE | TIpakTHYECKHE | oGpazoBaTenbubIe
TporpaMme! padoThI padoThI pecypeb
Yucna u bubnuoreka [{OK

1 |BBIUHCIICHHS. 15 https://m.edsoo.ru/7f417af8
KBanpaTtHbie KOpHH
Yucna n bubmmoreka IIOK

o | BBIMACTEHUS. 7 https://m.edsoo.ru/7f417af8
Crenens C LeIbIM
II0Ka3aTeseM

3 | Anrebpamueckue 5 1 Bubmmnorexa [IOK
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BBIPAKCHMUSL. https://m.edsoo.ru/7f417af8
KBanpatubiii
TpeXuJieH
Anrebpanueckue Bubmoreka [IOK
BBIPKCHHUS. https://m.edsoo.ru/7f417af8
4 15 1
AnreOpanyeckas
IpoOb
YpaBHeHus u bubanorexa [IOK
HEPaBEHCTBA. https://m.edsoo.ru/7f417af8
5 15 1
KBanpatubie
ypaBHEHUS
YpaBHeHus u bubnnorexa [IOK
HEpaBEHCTBA. https://m.edsoo.ru/7f417af8
6 13
CHucreMbl
YpaBHEHUU
YpaBHeHus u bubaunorexa [IOK
7 | HEpaBEeHCTBA. 12 1 https://m.edsoo.ru/7f417af8
HepasencrBa
8 O yHKIUY. 5 bubmunoreka IIOK
OCHOBHBIE TIOHITHUSA https://m.edsoo.ru/7f417af8
9 O yHKIUY. 9 bubmuoreka IIOK
YucnoBble GyHKITUH https://m.edsoo.ru/7f417af8
10 IToBTOpEHUE U 6 1 Bubmuoreka [JOK
00001IeHIE https://m.edsoo.ru/7f417af8
OBHIEE KOJIMYECTBO
YACOB IIO 102 5 0
[TPOT'PAMME
9-ii ki1ace
HauMeHoBaHme KoanuecTBO YyacoB
Ne A3TCTOB 1 TeM DiekTponnbie (udpoBbIe)
n/n |P Beero KonTtposbHbie | [IpakTHiecKue | ggpazosaresbHbIe pecypebl
pOrpaMMal padoThI padoThI
1 |Yucnawu 9 bubauroreka [JOK
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BBIUHCIICHHS.
JleicTBUTEIbHBIC
yucia

https://m.edsoo.ru/7f419d08

YpaBHeHus u

bub6nmoreka IJOK
https://m.edso0.ru/7f419d08

o |HepaBeHCTBA. } 14
YpaBHEHUS C OTHOU
MepeMEHHON
YpaBHeHus u bubnunorexa [JOK

3 | HepaBeHCTBa. 14 https://m.edsoo.ru/7f419d08
CucreMbl ypaBHEHHI
YpaBHeHus u bubmaunoreka [JOK

4 | HepaBeHCTBA. 16 https://m.edso00.ru/7f419d08
Hepasencrtpa

bu6nunoreka IJOK

S | Pynikunn 16 https://m.eds00.ru/7f419d08

6 YucaoBbie 15 bubmmorexa IJOK
[IOCJIEI0OBATEILHOCTH https://m.eds00.ru/7f419d08
[ToBTOpEHUE, bubmmorexa LJOK

7 000011€eHUE, 18 https://m.edsoo.ru/7f419d08
cucTeMaTu3anus
3HAHUU

OBILIEE KOJIMYECTBO

YACOB IIO 102

[TPOI'PAMME
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