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IHosicHUuTeIbHAA 3aANMCKA

Anrebpa sBIsETCS OAHUM U3 OMOPHBIX KypCOB OCHOBHOTO OO0IIEro oOpa3oBaHMs: OHA OOECTICUMBACT
U3y4eHHE JPYIMX IUCHUIUIMH, KaK €CTECTBEHHO-HAY4YHOTO, TaK W TyMAaHUTApHOTO LIUKJIIOB, €€ OCBOCHHUE
HEO0OXO0IUMO JI MPOAOKEHUs 00pa30oBaHMs U B MOBCEIHEBHON XU3HU. Pa3zBuTne y o0yyaronmxcs HayqHbIX
NpPEJCTAaBICHUNA O TPOUCXOXKICHHUM M CYHIHOCTH aireOpandeckux aOCTpakiuil, Crmocode OTpaKeHHs
MaTeMaTUYeCKON HayKOll SBIEHMH U TPOIECCOB B MPUPOJAE U OOIIECTBE, POJIM MaTeMaTHYECKOTo
MOJICIIMPOBAHMS B HAYYHOM IIO3HAHUH M B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
U KAuyeCTB MBIIUICHHUS, HEOOXOAUMBIX [UIsl ajanTallid B COBpeMEHHOM IMdpoBoM obmiecTBe. M3yueHue
anreOppl obecrieunBaeT pa3BUTHE yMEHHs HAOIMIOAaTh, CPaBHHMBATh, HAXOAHWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU JCHCTBHSL M BBIBOJBI,
dopmynupoBath yrBepxkacHUS. OCBOCHHE Kypca anreOpbl 00eCceuynuBaeT Pa3BUTHE JIOTHYECKOTO MBIIUICHUS
00y4aroIuXCsl: OHU UCTIONB3YIOT AeTyKTUBHBIC U UHIYKTUBHBIE pacCyKIeHHs, 0000IIeHHEe U KOHKPETHU3AIIHIO,
abctparupoBanue u ananoruto. OOydyeHue anreOpe MpeanojaracT 3HAYUTENbHBIH 00BbEM CaMOCTOSTEIHHOM
NESATENIbHOCTH ~ OOYYaloIIMXCs, TOITOMY CaMOCTOSITEIbHOE peIleHue 3ajad sBISETCS  peaju3anueit
JeSITeIbHOCTHOTO MIPUHIINTIA O0YYEHUSI.

B cTpykrype nporpammel yueGHOTO Kypca «Ainredpay Ajii OCHOBHOTO 00IIero o0pa3oBaHUsI OCHOBHOE
MECTO 3aHUMAIOT COAEP)KATEIbHO-METOJMYECKUE JHUHUU: «Uucna u  BBIYHCICHHS», «Airedpanyueckue
BBIpQXECHUS», «YpaBHEHHs U HepaBeHCTBa», «DyHkuum». Kaxmas u3 3THX cojepKaTelbHO-METOIUYECKIX
JMHUAN Pa3BHBACTCS HA MPOTSDKEHUH TPEX JIET M3YUYECHUsI Kypca, B3aUMOJEHCTBYS C IPYTMMHU €ro JHHUAMHU. B
X0lle H3Yy4YeHMs] Yy4yeOHOro Kypca OOydYaroIIMMCs TMPUXOJUTCS JIOTHUECKH pacCyKIaTh, HCIOIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIN s3bIK. B CBSI3W ¢ 3TUM B mporpamMmy ydeOHOTO Kypca «AureOpa» BKIIIOYCHBI
HEKOTOPbIE OCHOBBI JIOTUKH, MPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3Jieliax MaTeMaTUYecKOro o0pa3oBaHus U
CIOCOOCTBYIOIIME  OBJIAJCHUIO OOYYAIOIIMMHCS OCHOB  YHHBEPCAJIBHOTO MAaTEMaTHYECKOTO  S3BIKA.
CopepxaTenbHON U CTPYKTYPHONH OCOOCHHOCTBIO YUeOHOT0 Kypca «Anredpay sBISETCS €ro HHTErPUPOBAHHBIIN
XapakTep.

Copepxanne nuHUU «Yuclia W BBIYMCICHUS» CIYKUT OCHOBOM Ui JajbHEHIEero H3y4eHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BHTHIO Y OOYYAIOMIMXCS JIOTMYECKOTO MBIIUICHUS, (DOPMHUPOBAHUIO YMEHHS
MOJIb30BAThCS  alNTOPUTMAaMHU, a TaKkKe MPUOOPETEHHIO MPAKTUYECKHMX HABBIKOB, HEOOXOIUMBIX IS
MIOBCEHEBHOM JXKM3HU. Pa3BuTHE MOHATHS O YHUCIE HA YPOBHE OCHOBHOTO OOIIETO OOpa3OBaHMS CBA3aHO C
paloHaIbHBIMU M UPPALUOHAIBHBIMHI YUCIaMU, (OPMUPOBAHUEM MPEJCTABICHUN O JEHCTBUTEILHOM YHCIIE.
3aBepieHre OCBOSHHSI YMCIIOBOM JIMHIH OTHECEHO K CpeTHEMY 00IIeMy 00pa30BaHHUIO.

Conepxanue JAByX anreOpandeckux JIMHUH — «AnreOpandeckue BBIPAKEHHUS» U «YpaBHEHHUS H
HEPaBEHCTBa» CHOCOOCTBYET (POPMHUPOBAHUIO Y OOYHAIOIIMXCS MaTEeMaTHYECKOIo armapara, HeoOX0JUMOro
JUIS pellleHus 3ajady MaTeMaTHKH, CMEXHBIX MpPEeJAMETOB M MPAaKTUKO-OPUEHTHPOBAHHBIX 3a1ad. Ha ypohe
OCHOBHOTO 0011ero o0pa3oBaHus Yy4eOHbI MaTepuan TpyNIUPYETCs BOKPYT PAlMOHAJIBHBIX BBIPAKEHUI.
Anrebpa AeMOHCTpUpYET 3HAYEHHME MAaTEeMAaTUKHU KakK s3bIKa JUIsl MOCTPOCHUS MaTeMaTUYEeCKUX MoJeNeH,
OTIMCaHMsI TIPOIIECCOB M SIBJICHUI peanbHOro Mupa. B 3amaum oOydeHus: anredpe BXOIAT TakKe NallbHEHIee
pa3sBUTHE AJITOPUTMHUECKOTO MBIIIJIEHNS, HEO0OX0AUMOTr0, B YaCTHOCTH, /115l OCBOCHMS Kypca MH(POPMATUKHU, U
OBJI/ICHUE HABBIKAMH JICAYKTUBHBIX paccyxkiaeHuid. [IpeoOpazoBaHne CHMBOJBHBIX (OpM CrocoOCTBYET
Pa3BUTHIO BOOOPaXEeHHUsI, CTIOCOOHOCTEN K MaTeMaTUYEeCKOMY TBOPUYECTBY.

Conepxanne GyHKIIMOHATHHO-TpadUUECKON JTUHUHU HAIIETICHO Ha MOJIyYeHHE O0yJarOIIUMUCS 3HAHUH O
(GYHKLIMAX Kak BaKHEWIIeW MareMaTHMYecKOW MOJAENH Ui ONUCaHHWA M HCCIEN0BaHMS pPa3sHOOOPAa3HbBIX
IPOIIECCOB | SBJICHHUI B IPHUPOJE U oOmiecTBe. V3ydeHne MaTepuala CriocOOCTBYET Pa3BUTHIO y 00yUJarOIIUXCsI
YMEHHUSl UCHOJb30BaTh pPAa3UYHbIE BBIPA3UTENIbHBIE CPEJCTBAa A3bIKA MAaTEMaTUKU — CIIOBECHBIE,
CHUMBOJIMUYECKHE, TpapuuecKue, BHOCHT BKIaJ B (OPMHUPOBAHHWE TNPEACTABICHUH O pPOJIM MaTeMaTHKH B
Pa3BUTUU IIUBUIM3AINH U KYJIbTYPHI.

CormacHo yueOHOMY TuTaHy B 7—9 Kiaccax u3ydaeTcsl y4eOHBIN Kypc «Anredpa», KOTOPhIH BKIIOYACT
CJIEAYIOIIME OCHOBHBIE pa3jeibl cojaepkaHus: «Uucina W BBIYMCICHUA», «AJreOpandeckue BBIPAKECHUS,
«YpaBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha usydenue ydyeOHoro kypca «Anredpa» orBoautcs 306 wacos: B 7 kiacce — 102 gaca (3 vaca B
Hezeno), B 8 kiacce — 102 yaca (3 gaca B Hegeno), B 9 kiacce — 102 ygaca (3 yaca B HEeINiO).

Coaepixanue 00yueHust
7 KJACC
Yucaa 1 BEIYMCJIEHUA



JlpoOu OOBIKHOBEHHBIE U JIECATHYHBIC, IEPEXO0]I OT OJHOM (opMbI 3amucu aApobeit k npyroil. [lonsrue
palMOHAIBHOIO 4YHCJIa, 3alMCh, CPAaBHEHME, YINOPSAJOYMBAHHWE DPALMOHAIBHBIX 4YHCed. ApHpMeTHdecKue
JIeMCTBUS C pallMOHALHBIMU YHclIaMu. Perienue 3a1a4 u3 peaabHON NPaKTHKH HA YacTH, Ha IPOOH.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeleM: ONpelesieHHe, NpeoOpa3oBaHHE BBIPAKEHUM Ha OCHOBE
OTIpeNieNIeHus], 3amuch OOJBIIMX uucen. [IpoleHTHI, 3amuch MPOIEHTOB B BUAE ApoOM U Opodu B BUIE
IIPOLEHTOB. TpH OCHOBHBIE 3a/1a4l HA IPOLIEHTHI, PEIIECHHUE 3a/1a4 U3 PEaIbHON IIPAKTUKHU.

IIpuMeHeHne IPU3HAKOB ACIIUMOCTH, PA3JI0KEHUE HA MHOXKUTENIM HATYPAJIbHBIX YHCEIL.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00paTHasi MPONOPLIUOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHs

IlepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKECHHS C IEPEMEHHOW. JlONyCTHMBIE 3HAYEHUs IEPEMEHHBIX.
[IpencraBnenne 3aBUCHUMOCTH MEXAY BeIMYMHAMHU B Buae Gopmynbl. Beraucnenuss mo  ¢dopmymam.
ITpeoOpa3oBaHue OYKBEHHBIX BBIPAXKEHUH, TOXIECTBEHHO DPABHbIE BBIPAKEHUs, IpaBUia MpPeoOpa3oBaHMs
CYMM H MIPOU3BECHHUH, PaBUJIA PACKPBITHS CKOOOK U MPUBEICHUS IMOJ00OHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTEIIEM.

OpHowieHbl 1 MHOroueHbl. CTeneHb MHOrowieHa. Clio’keHue, BBIUUTaHUuE, YMHOKEHHE MHOIOWIECHOB.
@opMysbl COKPAIIEHHOTO YMHOKEHUS: KBaJpaT CyMMBI M KBaapar pasHocTu. Dopmyrna pa3HOCTH KBaJgpaToOB.
Pa3noxeHre MHOrO4I€HOB HA MHOYKUTEIH.

YpaBHeHNsI 1 HEPABEHCTBA

VYpaBHeHMEe, KOPEHb YpaBHEHUS, IPaBUIIa IPe0Opa30BaHusl ypaBHEHUS, PABHOCUIIBHOCTh YPaBHEHU.

JIuneliHOE ypaBHEHHE C OJHOW IEPEMEHHOW, YHUCJIO KOPHEW JIMHEHHOIO YypaBHEHUS, pEIICHUE
JIUHENHbIX ypaBHeHUI. CocTaBlieHnEe ypaBHEHUH MO YCIIOBUIO 3a7aud. Pemenne TeKCTOBBIX 3a/1a4 C OMOUIbIO
YpaBHEHUU.

JIuneiiHOE ypaBHEHHE C IBYMs MEpPEeMEHHBIMU U ero rpaduk. CucreMa JByX JIMHEHHBIX YpaBHEHHH C
JBYMs IlepeMeHHbIMU. PeleHne cucreM ypaBHEHMH crocoOOM MojacTaHOBKU. IIpuMepbl perieHus: TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHHM.

DOyHKIUH

Koopaunara Toukum Ha mnpsmoi. YUwncnoBele NpoMexXyTKH. PaccrosHue Mexay IBYyMs TOYKaMU
KOOPJIMHATHOM MIPSAMOHM.

[IpsimoyronpHas cucrtema xKoopauHar, ocu OX m Oy. AbGcuucca U opAMHATA TOYKH HA KOOPAMHATHOMN
wiockoctd. [lpumepsl rpadukoB, 3agaHHbIX ¢GopMmynaMu. YUTeHue TrpauKOB peaabHBIX 3aBHCUMOCTEI.
[onstne pynkumu. I'padpuk pynkunn. CoiictBa pyHkuui. JInnelinas pynkuus, e€ rpaduk. I'papuk pyHxum
y = |x|. 'padmueckoe pemieHre TMHEHHBIX YPaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUI.

8 KJIACC

Yucia 1 BbIYHCICHUSA

KBanpatusiii kopenb u3 uucina. Ilonarue o0 wuppaunroHalbHOM uucie. JlecATUUHbE NPUOIMIKEHUS
UppalMoHaIbHBIX uyHcen. CBoiicTBa apudMeTHUECKHMX KBaJIpaTHBIX KOpPHEH MW HX MpPUMEHEHHEe K
peoOpa30BaHUIO YUCIIOBBIX BBIPAXKEHUN U BBIUMCIEHUSIM. JleficTBUTENbHBIE YHCTIA.

Crenens ¢ nenslM Mokasaresiem 1 e€ cBoiictsa. CTaHgapTHas 3aluch YHUCa.

Auaredpanyeckue BbIpaKeHHs

KBanpaTHslil TpEXUIIEH, pa3I0KEHUE KBAPATHOIO TPEXUIEHA HA MHOKHUTEIIN.

Anrebpanyeckass ApoOb. OcHOBHOE CBOMCTBO anreOpanyeckoil napoOu. CrnokeHue, BBIYMTAHUE,
YMHOXXEHUE, JieJIeHHe anreOpanyeckux Apooeil. ParonanbHble BeIpakeHUs U UX TpeoOpa3oBaHue.

YpaBHeHHsI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpHeH KBajapaTHOro ypaBHeHHs. Teopema Buera. Pemenue
yYpaBHEHUH, CBOJALINXCA K TUHEHHBIM U KBaJpaTHEIM. [IpocTeiimne ApoOHO-palioHaIbHbIE YPaBHEHHUS.

I'paduueckas uHTEpIpeTanysl ypaBHEHUH C ABYMS NEPEMEHHBIMH U CHCTEM JHMHEWHBIX YpaBHEHHUH C
JBYMsI ITIepeMEHHbIMU. [[prMepsl pelieHns CHCTEM HEIMHEWHBIX YPAaBHEHHM C IBYMs TIEPEMEHHBIMMU.

Perienue TeKCTOBBIX 3aau anreOpandeckuM CriocoOOM.

UucnoBble HEpaBEHCTBA M UX CBoiicTBa. HepaBeHCTBO ¢ OJHOW NEpEeMEHHOW. PaBHOCUIBLHOCTH
HepaBeHCTB. JIMHeElHbIE HEpaBeHCTBAa € OJHOM mepeMeHHOW. CHCTEMbl JIMHEHHBIX HEPAaBEHCTB C OJHOHN
MIEPEMEHHOM.

DOYyHKIUMT

[Tonarue ¢ynkuuu. OO6macTh ompenesneHus: U MHOXeCTBO 3HaueHuM ¢yHkuuu. CrocoObl 3agaHus
GyHKIHIHA.

I'papux ¢ynkuun. Yrenue coicTB (yHKiuu no e€ rpapuky. Ilpumepsl rpadukoB QyHKUUM,
OTPaXKAIOIIUX pealbHbIE IPOLECCHI.



@DyHKIIUY, OMUCHIBAIOLINE MPSAMYI0 M OOpaTHYIO NPOMOPLUOHAIBHBIE 3aBHCHUMOCTH, HX Tpa(uKH.
Oynxupn Y = X2, y = X3, y = Vx, y=|X|. Tpadudeckoe pemenne ypaBHEHHH i CHCTEM ypaBHEHHIL.

9 KJIACC

Yuciia 1 BBIYMCIICHUSA

PammonanbHeie 4yuciia, uppanMoHAIbHBIE 4YHCIA, KOHEUHbIE M OECKOHEYHBIE JEeCATUYHBIE ApPOOH.
MHOXecTBO AEHCTBUTEIBHBIX YHCEIl, JEHCTBUTENIbHBIEC YUCIa KaK OECKOHEUHbIE JeCcSITUYHbIE ApoOu. B3anMHo
OJIHO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM JIEUCTBUTENBHBIX YMCENI U KOOPAUHATHOMN IIPSIMOA.

CpaBHeHUe JIeHICTBUTENBHBIX YnCell, apupMeTUYECKHE JeHCTBUS C JeHCTBUTEIBHBIMU YHCIIaMU.

Pa3mepbl 00bEKTOB OKPYXKArOIIEr0 MUpa, JUIMTEIbHOCTD IIPOLIECCOB B OKPYXKAIOIIEM MUPE.

[TpubnnxEéHHOE 3HAaYEHHE BEIMYMHBI, TOYHOCTb NpuOmMxkeHus. Oxpyriaenue uucen. llpukuakxa u
OLICHKA PE3YJIbTaTOB BHIYUCIICHUH.

YpaBHeHHsI M HEPABEHCTBA

JInneiiHoe ypaBHeHuUe. PelieHne ypaBHEHUH, CBOASIIMUXCS K JINHEWHBIM.

KBanpatHoe ypaBHeHue. PemieHne ypaBHEHHH, CBOIAIIMXCS K KBaApaTHBIM. bUKBagpaTHOE ypaBHEHHE.
[IpuMepsl penieHuss ypaBHEHUN TPEThEW U YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HA MHOKUTEIIN.

Pemenue 1po6HO-paliiOHAIbHBIX YpaBHEHHH. PelieHne TeKCTOBbIX 3aay anredpandeckuM METOI0M.

VYpaBHeHHE ¢ OBYMsl MEpeMEHHBIMH M ero rpaduk. Pemienue cucrem IBYX JIMHEHHBIX YpaBHEHUH C
JBYMsI IIEpEMEHHbIMU. PeleHne cuctem IByX ypaBHEHHUH, OJHO M3 KOTOPBIX JIMHEHHOE, a APYroe — BTOPOU
crenenu. ['paduyeckas MHTEpIpeTaLls CUCTEMbl YPAaBHEHUH C IBYMsI IEPEMEHHBIMHU.

Perienue TekcTOBBIX 3aau aNredpandeckuM CriocoOOM.

YucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne NMHEHHBIX HEPAaBEHCTB C OJHOM II€pEeMEHHOW. PemleHne cucrteM JIMHEHHBIX HEPABEHCTB C
onHOW mepemeHHOH. KBamparHeie HepaBeHCTBa. ['paduueckass HMHTEprpeTanusi HEPaBEHCTB W CHCTEM
HEPABEHCTB C ABYMs IEPEMEHHBIMU.

DYyHKIUH

KBagpatuunas ¢ynkuus, e€ rpadgux u cpoiicra. Ilapabomna, koopanHaThl BEpUIMHBI Mapaldoiibl, OCh
CUMMETpUHU NapaboJIbI.

I'padukn dyukmmii: y = kx, y = kx + b, y = kix, y = x3, y = Vx, y = || 1 ux cBoiicTsa.

YuciioBbIe 10CJI€10BATEIBHOCTH U MPOrPECcCUH

[ToHATHE YMCIOBOM MOCIIEAOBATENLHOCTH. 3ajaHKE MOCIEI0BATEIbHOCTH PEKYPPEHTHON (popMyIoi u
dbopmyI0ii N-TO YJIeHa.

Apudmernueckass u reomerpuyeckass mnporpeccur. Popmynbl N-To WieHa apUPMETHYECKOH U
F€OMETPUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300parkeHne wieHOB apU(PMETHUYECKON M IeOMETPUYECKO Mporpeccuif TOUYKaMu Ha KOOPJIMHATHOM
IJI0CKOCTH. JIMHENHBIN 1 SKCTIOHEHIMANIbHBIN pocT. CI0KHBIE MPOLIEHTHI.

IInanupyemble pe3yJbTaTbl OCBOEHHSI NPOrpaMMbl Y4eOHOro Kypca «ajaredpa» Ha YpOBHe
OCHOBHOTO 00111er0 00pa3oBaHus

JInyHOCTHBIE pe3yabTaThl OCBOECHHUS MPOTrpaMMbl yUeOHOI0 Kypca «AJredpay» XxapakTepu3yrTCs:

1) naTpuoTnYecKoe BOCIMTAHME:

MPOSIBIIEGHUEM HHTEpeca K IMPOIUIOMY W HACTOSILEMY POCCHICKOM MaTeMaTHKH, LIEHHOCTHBIM
OTHOLIEHHEM K JOCTHM)KCHHMSM POCCUHCKMX MAaT€MaTUKOB M POCCHUMCKOW MaTeMAaTHYECKOM IIKOJIBI, K
MCIIOJIb30BAaHUIO ATHX JOCTHKEHUN B PYTUX HayKax M MPUKJIAJHbIX cdepax;

2) rpaxaaHCKoe H yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJIHEHUIO 0053aHHOCTEN Ipa)<IaHWHA U peallu3alliy ero Ipas, MPeJCTaBICHUEM O
MaTeMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS DPA3JIUYHBIX CTPYKTYp, SBICHHUH, NMPOLEAYp TPa’kAaHCKOTO
obmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIEHHUIO 3THUYECKUX MPOOJIeM, CBSI3aHHBIX C
IPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHUIN HAayKH, OCOZHAHUEM Ba)KHOCTH MOPAJIIbHO-ITUUECKUX MPUHIIUIIOB B
JIESITETBHOCTH YYEHOTO;

3) TpyAoBOE BOCIIUTAHHE:

YCTaHOBKOW Ha aKTMBHOE Y4acTHE B PEILIEHUU MPAKTHYECKHUX 3a/1a4 MaTeMaTHUeCKON HANpaBIEHHOCTH,
OCO3HAHHWEM BAXXKHOCTHM MaTeMaTHYeCKOro oOOpa30BaHMs Ha MPOTSHKEHWHM BCEH JKU3HUM S YCHEIIHOM
npoeCCUOHATIBHON JEATENbHOCTH M Pa3BUTHEM HEOOXOMUMBIX YMEHMH, OCO3HAaHHBIM BBIOOpOM H
MOCTPOCHUEM MHIUBUIYaTbHONW TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX MHTEPECOB
U OOILIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHME:



CIOCOOHOCTBIO K SMOIMOHAIBHOMY U 3CTETHUYECKOMY BOCHPHUSTHIO MAaTEMaTHYECKMX OOBEKTOB, 3a/a4,
pelIeHU, pacCyKIeHUH, yMEHHUIO BUAETh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 O3HAHUS:

OpUEHTAIlel B JEsITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYYHBIX MpPEICTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUSL UYENOBEKA, MPHUPOALI M O0O0IIEeCTBa, MOHUMAHHEM MATEMAaTUYECKOM HAyKH Kak
cepbl YeIOBEYECKOW JMeATEIbHOCTH, ATAloB €€ pa3BUTHS W 3HAYUMOCTU JUISl Pa3BUTHUS LIMBUIM3ALUU,
OBJIQJICHHEM SI3bIKOM MaTEMAaTUKH U MaTEMaTHUUYE€CKOW KYJIbTYpPOU KaK CPeJICTBOM MO3HAHUS MHUPA, OBJIAJICHUEM
MPOCTEHIINMU HAaBbIKAMU HCCIIE0BATEIbCKOM e TEIIbHOCTH;

6) ¢usuveckoe Bocnuranue, ¢GopMHUpPOBAHHE KYJIbTYPbl 3I0POBbSi W 3MOIHOHAJIBHOIO
OJ1aronmoJryymsi:

FOTOBHOCTHIO MPUMEHSITh MaTEMaTUUYECKUE 3HAHUSI B MHTEPECaX CBOETO 3/I0POBbs, BEACHUS 3J0POBOTO
o0Opa3a >XU3HU (30pOBOE MUTAHUE, COANTAHCUPOBAHHBIM PEKUM 3aHATHH M OTHbIXa, peryispHas Quandeckas
AKTUBHOCTH), C(POPMHUPOBAHHOCTHIO HABBIKA PE(IICKCUU, TIPU3HAHUEM CBOETO MpaBa HAa OIIMOKY U TAKOTO ¥Ke
paBa JIpYyroro 4eioBeKa;

7) 3K0JI0OTHYeCKOe BOCTIMTAHUE:

OpHUEHTAalllel Ha MPUMEHEHHE MaTeMaTH4YeCKHX 3HAHUM U1 pelieHHs 3aJa4 B 00JaCTH COXPaHHOCTH
OKpY>KaloIlle cpeibl, TUIAaHUPOBAHMS MOCTYIKOB M OLICHKA MX BO3MOXKHBIX MOCIEIACTBUU UISI OKpYKaroliei
Cpelbl, 0CO3HAHHUEM TTI00aTBbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel UX pelIeHNUs;

8) ajanTauus K M3MEHAIIUMCS YCJIOBUSM COLMATBHOM M NIPUPOJIHON Cpe/bl:

TOTOBHOCTBIO K JCWCTBUSM B YCJIOBHUSX HEONPEACNEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 IMPAKTHYECKYIO JESITeIIbHOCTh, B TOM YHCIE YMEHHE YYHUTHCS y APYTUX JIHOJIEH,
npuoOpeTaTh B COBMECTHOM JIEATEIHHOCTH HOBbIE 3HAHMSI, HABBIKY U KOMIIETEHIIUU U3 OIbITA IPYTHX;

HEO0OXOIMMOCTBIO B (DOPMHUPOBAHMHM HOBBIX 3HAHWM, B TOM YHUCIEC (OPMYIUPOBATH UICH, TOHSTHUS,
TUIOTE3bl 00 00BbEKTaX W SIBJICHUSIX, B TOM YHCIIe paHEe HEM3BECTHBIX, OCO3HABATH J€(UIUTHI COOCTBEHHBIX
3HAHUN U KOMIIETEHTHOCTEM, IIJIAHUPOBATH CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK BBI3OB,
TpeOYIOMMA KOHTPMEP, KOPPEKTHPOBATh MPUHUMAEMBIC PEIICHUS U JIEHCTBUS, (POPMYIMPOBATh U OICHUBATH
PHUCKU U MOCIENCTBUSA, GOPMUPOBATH OTIBIT.

MeTanpeamMeTHblie pe3yJabTaThl

Ilo3HaBaTenbHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

ba3oBble Jlornueckue geicTBus:

e  BBIABISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKH MAaTEMAaTHUYECKUX OOBEKTOB,
MOHSITHUI, OTHOIIEHUN MEXTY MOHITHIMH, (HOPMYIUPOBATH OMpPENETICHUs MOHSATHH, yCTaHABIMBAThH
CYIIIECTBEHHBIM TpU3HAK KJIACCU(PUKAIMKM, OCHOBAHUS JUIsi OOOOIIEHUS W CPAaBHEHHS, KPUTEPUU
MIPOBOJIMMOIO aHAJIN34;

e  BOCHPHHHMMATH, (OPMYIHUPOBATH W TMPEeOOPa30OBBIBATH CYKICHUS: YTBEPAUTEIBHBIE U
OTpHUIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

®  BBIABISITH MaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U M MPOTUBOpPEUHS B (PakTax,
TAHHBIX, HAOTIOJEHHUSIX U YTBEPKICHUSAX, MpeiaraTb KPUTEPUH IS BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

e  JieNlaTh BBIBOJIBI C HCIOJIb30BAaHHWEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX W WHIYKTHUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e  pa3buparh JOKa3aTEeNbCTBA MATEMATHUECKUX YTBEPKIEHUH (MpsSMbIE U OT MPOTUBHOIO),
MIPOBOJIUTH CAMOCTOSITEILHO HECJIOXKHBIE JOKA3aTelbCTBA MaTEeMaTHYECKHX (PaKTOB, BBICTpaMBAThH
apryMeHTallnIo, TPUBOIUThH MPUMEPHl U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e  BbIOMpaTh cmoco0 pemieHus ydeOHOW 3amaun (CpaBHHUBAaTh HECKOJIBKO BapHaHTOB
peleHus, BEIOUpaTh Hanbosee MOAXOASIINN C YIETOM CaMOCTOSTETTLHO BBIACIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibCKue AeiCTBUS:

®  WCIOJIb30BaTh  BOMPOCKI ~ KaK  HCCJIEAOBATEIIbCKUA  HHCTPYMEHT  IO3HAHWUS,
dbopMymupoBaTh  BOMPOCH,  (QPUKCUPYIOIIHNE  NPOTHUBOpPEYHE, MPOOIEeMy, CaMOCTOSITENHHO
yCTaHaBIWBAaTh MCKOMOE W JaHHOE, (OpMUpOBATH THUIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIIHIO,
MHEHUE;

®  [POBOJUTH IO CAMOCTOSITEIIbBHO COCTABICHHOMY IUIaHY HECIOXHBIA HKCIIEPUMEHT,
HEOOJIBIIIOE  WCCIICIOBAHUE TI0 YCTAHOBJIEHHWIO OCOOCHHOCTEM MaTeMaTH4ecKOoro OOBEeKTa,
3aBUCHUMOCTEN 00BEKTOB MEXKAY COOOi;



®  CaMOCTOSITENILHO (POPMYJIMPOBaTh OOOOIIEHHUS U BBIBOJBI 110 PE3yJIbTaTaM MPOBEIEHHOTO
HaOJIOICHUs, MCCIIEOBAHUS, OICHMBATH JOCTOBEPHOCTH NOJYYEHHBIX PpE3yJbTaTOB, BBIBOJIOB H
00001IeHN;

®  [IPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCA, a TAKIKE BBIIIBUTATh MPEOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Pa6ora ¢ nundopmanmeii:

®  BBIBIATH HEAOCTATOUHOCTh U U30BITOYHOCTh MH(POPMALINH, JAHHBIX, HEOOXOAUMBIX IS
pelleHus 3a1auH;

e  BBIOMpaATh, AHAIM3UPOBATh, CHUCTEMATH3HPOBATh M WHTEPHPETHPOBATH HH(POPMAIUIO
Pa3IMYHBIX BUAOB U (POPM NPEICTABICHHUS;

e  BBEIOMpaTh QopMy mpeacTaBieHUs WH(GOPMAIMKA M WLTIOCTPUPOBATH pELIacMble 3aauu
cXeMaMH, AuarpaMMaMu, HHOU TpauKoi 1 UX KOMOUHALMSMU;

®  OLEHUBaTh HAAE&KHOCTh MHPOPMALUHU MO KPUTEPUSM, MPEIUIOKEHHBIM YUYUTEIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSTENHHO.

KoMMyHHMKAaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUS:

e  BOCIPUHHMMATh U (DOPMYIMPOBATH CYKICHUS B COOTBETCTBUHU C YCIOBHSMM U LEISMHU
oOLIeHMsl, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M NMHCbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHMs 110 X0y PELICHUs 3a7a4l, KOMMEHTUPOBATh [1OJIy4YEHHbII pe3yIbTar;

e B XoJe 00CYXAEHHUS 3a/laBaTh BONPOCHI IO CYIIECTBY OOCYKIAaeMOH TeMbl, IPOOJIEMBI,
pemiaeMoil 3ajiauyd, BbICKA3bIBaTh WJI€W, HALCJIEHHbIE Ha IIOMCK pEIICHUs, COIOCTaBISATh CBOU
CYXJIEHUSl C CYXIEHHMSMHU JAPYrMX Y4YacTHUKOB JMaNora, OOHApyXHUBaTh pa3iMyle U CXOJCTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

®  [IpPEeACTaBIATh PE3YJbTaThl PELICHUS 3aJauyd, HKCIEPUMEHTAa, HCCIIECIOBAHUS, IMPOEKTA,
CaMOCTOSITENIbHO BBIOMpaTh (POpPMAT BBICTYIUICHHMs C Y4E€TOM 3a/lad MpEe3eHTallud U 0COOEHHOCTEH
ayJIUTOpUH;

®  TIOHMMATh W HMCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHIMBHIYyaIbHOH pabOTHI MPU
peleHnn yueOHbIX MaTeMaTHYECKUX 3a71ay;

e  [IpUHUMATH LI€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOMN
paboThl, pacHpenensTh BHIbl pabOT, OroBapHBAaTbCsA, OOCYKIaTh HpPOLECC M pe3yibTaT paboThl,
00001aTh MHEHUS HECKOJIBLKUX TIOAEH;

®  y4acTBOBAaTh B IPYyNIOBBIX (opMax paboThl (00CykIeHUs, OOMEH MHEHUSIMHU, MO3TOBBIE
HITYPMBI U JIPYTHE), BHIIOJIHATH CBOIO YacTh pabOThI U KOOPAMHUPOBATh CBOM JEHCTBUS C IPYTMMHU
WIeHaMHd KOMaHJbl, OILIEHHMBAaTh KaueCcTBO CBOEro BKJIaJa B OOLIMH HPOAYKT IO KPUTEPUSM,
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PeryasitTuBHble yHMBepcaJibHbIe y4eOHble AeilicTBUS
Camoopranusanus:

®  CaMOCTOSITENIbHO COCTaBIATHh IUIAH, aNTOPUTM peIIeHus 3ajaud (WM €ero 4acTh),
BbIOMpaTh CHOCOO pemieHHusl ¢ Y4ETOM HMEIOIIUXCSl PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yU€TOM HOBOM HH(pOpMAIIH.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH MHTEJIEKT:

e  BIAAETHh CIOCOOAMM CaMONPOBEPKH, CAMOKOHTPOJIS MpOIecca U pe3ysbTara pPEelIeHHs
MaTeMaTUYECKOH 3a7aun;

e  IIpeABUJAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHb IIPH PEIICHUU 33Ja4d, BHOCUTHb
KOPPEKTUBBI B JEATEIIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, HANJEHHBIX OLIMOOK, BBISBIEHHBIX
TPYIHOCTEH;

®  OLECHUBAThb COOTBETCTBUE pPE3yjbTaTa IEATEIbHOCTH INOCTABIECHHOW LIETU U YCIOBHSM,
OOBSACHATH MPUYUHBI JOCTUKEHHS WM HEJAOCTHXKEHHS LENH, HaXOOUTh OMIMOKY, JaBaTh OLEHKY
nprOOPETEHHOMY OTIBITY.

IIpenmeTHble pe3yabTaThl

K koHIty 00yuenus B 7 Kjacce 00yJaroImuics MOIyduT CIeIyIOIue MPeIMETHbIE Pe3yIbTaThl:

Yucia v BbIYUCTICHUSA

BbInonHATe, codyerass yCTHbIE M MUCbMEHHBIE PUEMBI, apupMeTUYecKre NEHCTBUS ¢ pallMOHATIbHBIMU
YHCIIaMHU.

HaxoauTe 3HaueHUs YHUCIOBBIX BBIPAKEHUH, NPUMEHATH pa3HOOOpa3Hble CIOCOOBI U MPUEMBI
BBIYHMCIICHUSI 3HAYCHUH APOOHBIX BBIPAXKEHUH, coJlepKallluX OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.



[lepexoauTh OT OAHON (GOPMBI 3amUCH YUCEN K Apyroi (mpeoOpa3oBHIBaTh JECATHUYHYIO IpoOb B
O0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUYHYIO APOOH).

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OKpyrasTh 4yncia.

BBINONMHATE NPUKUAKY U OLEHKY PE3YJIbTATa BBIYMCIICHWM, OLICHKY 3HAYEHWM YUCIIOBBIX BBIPAXKCHUMU.
BEINOIHATE NEHCTBHA CO CTENEHSAMU C HaTypalbHBIMU IIOKA3aTEISAMH.

[IpuMeHsTh IPU3HAKK JEIUMOCTH, Pa3I0XKEHUE Ha MHOKUTEIN HaTypaJIbHBIX YUCEIL.

Pemarp  NIpakTUKO-OPMEHTHPOBAHHBIE  3aJa4yd,  CBS3aHHBIE  C  OTHOLIEHHWEM  BEJIMYMH,
IPONOPLUOHAIBHOCTBIO BEJIMYMH, INPOLIEHTAMHU, MHTEPIPETUPOBATH PE3YJbTaThl PEILICHUs 33Jady C y4ETOM
OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTpUBAEMbIX 00BEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonb30Bare anreOpandeckyr0 TEPMUHOIOIHIO U CHUMBOJIMKY, NPUMEHATh €€ B MPOLECCE OCBOCHMS
y4eOHOro MaTepuaia.

HaxonuTs 3HaueHust OyKBEHHBIX BbIPaKEHUM ITPU 3aJJaHHBIX 3HAUEHUSX IIEPEMEHHBIX.

BoimonHATe npeoOpa3zoBaHus IIEJIOT0 BBIPAKEHUS] B MHOTOYICH IPUBEACHUEM IMOJOOHBIX ClIaraeMbIX,
PACKPBITHEM CKOOOK.

BBIMONHATE yMHOKEHHE OIHOWICHA HA MHOTOWICH U MHOTOYJICHAa HA MHOTOYICH, IPUMEHSTH (DOPMYJIbI
KBaJlpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcylecTBIATh pa3aoKEHNE MHOTOUJIEHOB Ha MHOXKUTEIM C MOMOIIbIO BBIHECEHUS 32 CKOOKM 00IIero
MHOXHTEJIS, TPYIITUPOBKU CJIaraeMbIX, IPUMEHEHHsI (POpMyIT COKpPAILIEHHOTO YMHOXKEHHUS.

[IpumensTh peoOdpa3oBaHys MHOTOUIEHOB JJIs PELICHMs Pa3IMyYHbIX 3a7a4 U3 MaTeMaTUKH, CMEKHBIX
IIPEIMETOB, U3 PEAIILHOM MPAKTUKH.

Hcnonp30Bath CBOICTBA cTENEHEN ¢ HaTypalbHBIMU IIOKA3aTENIAMHU JUIsl IPE0Opa30BaHUs BbIPAXKEHUI.

YpaBHeHNsI 1 HEPABEHCTBA

Pemate nuHEHHBIE ypaBHEHHs C OQHOW IEPEMEHHOM, NPHUMEHSSA IIpaBWia MEPEeXoAa OT MCXOIHOrO
YPaBHEHHUS K paBHOCUIBHOMY eMy. IIpoBepsTh, ABIIAETCS JIM YUCIIO KOPHEM YpaBHEHHUS.

[IpumensTh rpaduueckre METO bl IPU PELICHUH JTMHEUHBIX YPABHEHUN U UX CHCTEM.

[lonGupath npuMepbl Hap 4YUCEN, SBIAIOLIMXCS pPEIICHUEM JIMHEHHOro YypaBHEHHs C JBYMs
HEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IUIOCKOCTH TIpadUK JUHEHHOro YypaBHEHHs C JBYMs IEpEMEHHbBIMH,
MO0JIb3YACh TpauKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPAaBHEHUS.

Pemate cucTembl IBYX JTMHEHHBIX YPAaBHEHHH C IBYMsI IEPEMEHHBIMH, B TOM YHCJE IpadUUECKH.

CocTaBnaTh U pemiaTth JUHEHHOE YpaBHEHHE WJIM CUCTEMY JMHEMHBIX YPAaBHEHUU MO YCJIOBHIO 33Ja4H,
MHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYEHHBIN pe3yJbTar.

DOyHKIUH

N300paxaTh Ha KOOPAMHATHOH MNpPsIMOM TOYKH, COOTBETCTBYIOIIME 3a/JlaHHBIM KOOpJIMHATaM, JIy4H,
OTPE3KH, NHTEPBAJIbl, 3AMIUCHIBATh YMCIIOBbIE IPOMEKYTKHU Ha aIre0panyecKoM sI3bIKe.

OTMeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH 10 33/1aHHBIM KOOpJIMHATaM, CTPOUTh Ipa(UKH TMHEHHBIX
¢yskuil. CTpouts rpa@uk GyHKIMH Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (YHKUUH H3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMU: CKOPOCTb, BpPEeMS,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTb, TPOU3BOIUTEIBHOCTD, BpeMs, 00bEM pabOTHI.

HaxoauTs 3HaueHune GyHKIMM 110 3HAYEHHUIO €€ apryMeHTa.

[Tonumare rpaduueckuit crnoco0® TMpeacTaBiIeHUs W aHauIM3a HWHPOPMAIMHM, UW3BJICKaTh U
UHTEPIPETHPOBATH MHPOPMAIUIO U3 IPa(UKOB PEATbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonIty 00yuenus B 8 kj1acce 00y4Jaromuics MoayduT CIEYIONNE TPEAMETHBIC PE3YIbTaThI:

Yucia v BbIYUCTICHUA

Hcnonp30BaTh HavajgbHbBIE MPEJCTABICHUS O MHOXECTBE JEHCTBUTENBHBIX YHCEN AJis CpaBHEHUS,
OKPYTJICHUS U BBIYMCIEHUH, N300pakaTh IeHCTBUTENbHBIC YHCIa TOUKAaMHU Ha KOOPIAMHATHOM MPsIMOiA.

[IpumensTh MOHATHE apU(PMETUYECKOTO KBAIPATHOI'O KOPHS, HAXOAUTh KBaJApaTHbIE KOPHU, UCIIONIb3Ys
npu HEOOXOAMMOCTH KaJbKYJSATOP, BBIIOJHATH NPEOOpa3OBaHMs BBIPAKEHHUH, COJEpXKAIlUX KBaJpaTHbIE
KOPHH, MCIOJIb3ysl CBOWCTBA KOPHEH.

Hcnonp3oBath 3anucu OOJNBIIMX U MaJbIX YHCEN C MOMOIIbIO JECATHUUHBIX OpoOei u crerneHel yucia
10.

AJiredpanyeckue BbIpaKeHUs

[IpuMeHATh TOHATHE CTENEHH C IeJBIM II0Ka3aTelieM, BBIOJHATh NPeoOpa3oBaHUs BhIPaKEHUH,
COJIEpKalINX CTEIICHM C LENbIM IIOKa3aTEIIEM.



BBINONHATE TOXK/IECTBEHHBIE IPEOOPA30BaHMS PAllMOHATBHBIX BHIPAKEHUN HA OCHOBE MPABUJI ICHCTBHMA
HaJl MHOTOWICHAMH U aNreOpandecKuMu IpoOsSMH.

PackmanpiBath KBaApaTHBIN TPEXUIIEH HA MHOKUTEINH.

[TpumMensaTh IpeoOpa30BaHUs BBIPAXKEHUHN I pEIICHHs PAa3IUYHBIX 3aJad U3 MaTeMaTHKH, CMEXHBIX
IPEIMETOB, U3 pEAIbHON MPAKTUKH.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nHeliHbIe, KBalpaTHbIE YPABHEHUS U PAllMOHAJIbHBIE YPABHEHUS, CBOASIIUECS K HUM, CUCTEMBI
JIByX YPAaBHEHUH C IByMs [ICPEMEHHBIMHU.

[IpoBOANTH IpOCTENIIINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPaBHEHUM, B TOM YMCJIE C IPUMEHEHUEM
rpadu4ecKux MpeacTaBIeHUN (yCTaHaBIMBATh, UMEET JIM ypaBHEHUE MJIM CUCTEMA YPAaBHEHUI pelleHus:, eciu
HMMEET, TO CKOJIbKO, U IIPOYEe).

Ilepexoaute OT ciOBeCHOM (HOPMYIMPOBKM 3agaun K e€ anreOpanyeckod MOAEIH C IOMOILBIO
COCTaBJICHUS] YPaBHEHMS WM CUCTEMbl YpaBHEHHI, HHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/ayu
IIOJIyYEHHBIN PE3yJIbTaT.

[IpuMeHsITh CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPAaBHEHHUS, OLIEHKH, PEIIaTh JMHEIHbIC HEPABEHCTBA
C OJIHOW MEePEMEHHON U MX CUCTEMBI, 1aBaTh I'papHUUECKy0 WUTFOCTPALMIO MHOXKECTBA PELIEHUH HEPAaBEHCTBA,
CUCTEMbI HEPABEHCTB.

DOyHKIUH

[lonumatb ¥ UCHOJAB30BaTh (PYHKUMOHAJIbHbIE TOHATUS M S3bIK (TEPMHUHBL, CHMBOJIMYECKUE
0003HaueHMsI), ONPEJEIIATh 3HAaUeHUE (PYHKIUH 110 3HAUCHHIO apryMEHTa, ONpPEeNsaTh CBOMCTBA (PYHKIMH 110
e€ rpaduky.

Ctpouts rpaduku 3J€MEHTapHbIX PYHKIUH BUJA:

y=k/x, y=x2, y=x3,y = [x|, y = VX, OIIICBIBATH CBOICTBA YHCIOBON (GYHKIMH 110 & rpaduKy.

K koHIy 00yueHus B 9 kjacce 00y4aroImuics MoyduT caelyromue NpeMeTHbIC pe3yIbTaThl:

Yucna v BbIYMCICHUSA

CpaBHUBaTh U yNOPSAJOYMBATh PALIMOHAJIBHBIE U UPPALMOHAIIBHBIE YHUCIIA.

BemonsaTe apudmMeTrnueckue NeiHCTBHS ¢ pallMOHAIBHBIMU YUCIIAMH, COYETast YCTHbIE W MHMChbMEHHBIC
IIPUEMBI, BBITIOJIHATH BEIUMCIICHHS C UPPALMOHAIbHBIMU YU CIIAMHU.

HaxoauTh 3HaueHUs cTeneHeil ¢ LEeNbIMU MO0Ka3aTeasIMU U KOPHEW, BBIUMCISTH 3HAUYEHUS YHCIIOBBIX
BBIPKEHUM.

OKpyrisTh 1€WCTBUTENbHBIE YMCIIA, BBIMOIHATh IPUKHUAKY PE3yJIbTaTa BHIYUCICHHUM, OLEHKY YHCIOBBIX
BBIPAKCHU.

YpaBHeHus U HepaBeHCTBa

Pemare nuHelHbIe U KBaJpaTHbIE YpaBHEHUs, YPaBHEHUS, CBOJAIIMECS K HUM, MPOCTEHIINE JIPOOHO-
palOHAaIbHbIE YPAaBHEHUS.

Pemarp cucTteMsl IByX JINHEHHBIX YpaBHEHUH C JABYMs NEPEMEHHBIMU U CHUCTEMBI JABYX YpaBHEHUH, B
KOTOPBIX OJTHO YpPaBHEHUE HE SIBJISETCS JTMHEHHBIM.

Pemate TekcTOBBIE 3a7auM anreOpanvyeckuM CHocoOOM C TOMOIIBIO COCTAaBJICHUS YpPaBHEHUS WIIH
CUCTEMBI JIByX YPaBHEHHH ¢ JBYyMs IEPEMEHHBIMHU.

IIpoBoauTH MpOCTENUILINE UCCIIEIOBAHNS YPABHEHUI U CUCTEM YPAaBHEHHH, B TOM YHCJIE C IPUMEHEHUEM
rpaduyeckux npeacTaBieHuil (ycTaHaBIMBaTh, UMEET JIM ypaBHEHUE WM CHCTEMa YpaBHEHHWM pellleHus, eciu
UMEET, TO CKOJIBKO, U ITpoYee).

Pemarp nuHelHble HEpaBEHCTBA, KBAaJApaTHbIE HEPABEHCTBA, M300pakaTh pELICHHE HEPaBEHCTB Ha
YHMCIOBOW MPSIMOM, 3alIUCBHIBATH PEIIEHUE C IIOMOIBIO CHMBOJIOB.

Pemarp cucremMbl JMHEMHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIIUE KBaJpaTHOE
HEpaBEHCTBO, M300pa)kaTh pEIICHHWE CHCTEMbl HEPAaBEHCTB Ha YHCIOBOM MPSAMOMN, 3alMCHIBATH PELICHHUE C
MOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NP PELIEHUH Pa3IMUYHBIX 3a]ad.

DOYyHKIUH

Pacno3naBath (yHKIMM U3yyeHHbIX BHUIOB. Iloka3bIBaTh CXEMaTHUECKH pacloOJIOKEHHE Ha
KOOPJIMHATHOM MI0CKOCTH rpadukoB GyHKimi Buma: Y = kX, y =kx + b,y =k/x,y=ax2 + bx +c,y=x3,y =
VX, ¥ = |X|, B 3aBHCHMOCTH OT 3HaYeHMIT KOIQHUIMEHTOB, ONMMUCHIBATH CBOACTBA DYHKIIHIA.

Crpouth M u300paXkaTb CXeMaTW4YeCKH TpapuKH KBaJpaTHUHBIX (YHKIMH, OMUCHIBATH CBOICTBa
KBaJIpaTUUHBIX (QYHKIUI 110 X rpadukam.

Pacnio3HaBaTh KBaJapaTH4HyIO (PYHKIMIO 1O (GOopMylie, IPUBOAUTH MPUMEPHI KBaPATUUHBIX (DYHKIHIA
U3 peanbHOM XKU3HU, (PU3NKU, TEOMETPHUU.

YucnoBbie NOCTEA0BATEIBLHOCTH U NPOTrPecCHm



Pacrnio3naBath apupMeTHIECKyI0 1 TE€OMETPUUECKYIO TIPOTPECCUH MPH Pa3HbIX CII0co0ax 3aJaHus.

BbINONMHATE BBIYUCIEHUS C UCIIONBb30BaHUEM (POPMYII N-Tro 4ieHa apu(MeTHYeCKOl U reOMeTpUIeCcKOn
IIPOrPECCUil, CyMMBI IIEPBBIX N WICHOB.

N300paxaTs 4ieHbl IOCIeI0BATEIBHOCTH TOUKAMHU Ha KOOPIMHATHON TIIOCKOCTH.

Pemarp 3agaun, cBA3aHHBIE C YMCIOBBIMU I1OCIIEIOBATEIBHOCTSIMU, B TOM YHUCIIE 33/1a4d U3 pealbHON
JKU3HU (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, U(PPOBBIX TEXHOIOTHIA).

TemaTnuyeckoe MIIAHNPOBaAHUE

7 KJIACC
KoanuyecTBO 4acos DJIeKTPOHHbIE
HaumenoBanue K I (uudpoBsIc)
Nen/m | pa3mennoB uM TeM OHTPO.Ib pakTi uupp
Bcero  Hble yeckue @ OOpa3oBaTesibHbIE
NMPOrpamMmMbl
padoTbI pa6oTbl  pecypchl
Yucnaa U BEIYHUCICHUSA bubmorexa HOK
1 " 25 1 https://m.edsoo.ru/7f415b9
ParmonanbHbIe yncia 0
bubmmoreka HOK
2 Aurebpanseciie 27 1 https://m.edsoo.ru/7f415b9
BBIPKCHHS 0
VpaBHCHIS " bubmmoreka HOK
3 p 20 1 https://m.edsoo.ru/7f415b9
HEpPaBEHCTBA 0
KOODIHATLL " bubnmmoreka HOK
4 P 24 1 https://m.edsoo.ru/7f415b9
rpaduku. OyHKIUNA 0
ToBTODEHIE u bubmmoreka HOK
5 p 6 1 https://m.edsoo.ru/7f415b9
0000111eHHE 0
OBIIEE KOJIMYECTBO 102 5 0
YACOB 110 ITPOI'PAMME
8 KJIACC
KosaunuyecTBo 4yacos DJIeKTPOHHbIE
HaumeHoBanue K o (EdpoBbIE)
Nen/m  pa3neqioB M TeM OHTPOJIbL PaKTH 1Hpp
Bcero  HbIE yeckne  00pasoBaTe/bHbIE
NPorpamMmbl
padoTbl padoTbl  pecypchl
Ywnciia 1 BEIUMCIICHUS Bubmiorexa HOK
1 " 15 https://m.edsoo.ru/7f417af
KBagparusie kopHU 8
Yucnaa U BEIYHCICHHUS. bubnuoreka LHOK
2 Crenenpr ¢ 1easiM 7 https://m.edsoo.ru/7f417af
IIOKa3aTelieM 8
;J:rziie:;l/lt;ewne bubanoreka HOK
3 P . 5 1 https://m.edsoo.ru/7f417af
KBanpatublii 8
TPEXUWIEH =
frirzgje 11;‘;601(1/16 bubnuoreka LHOK
4 P ) 15 1 https://m.edsoo.ru/7f417af
Anrebpanueckas 8
IpoOb =
VYpaBHeHust u bubnuoteka HOK
5 HEPaBEHCTBA. 15 1 https://m.edsoo.ru/7f417af
KBanparusie 8
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ypaBHEHHUS

YpaBHeHUst u bubnuoTteka [HOK
6 HEPaBEHCTBA. 13 https://m.edsoo.ru/7f417af
CucrteMbl ypaBHEHHI 8
VYpaBHeHnus u bubnmoreka HOK
7 HEPaBEHCTBA. 12 1 https://m.edsoo.ru/7f417af
Hepasenctpa 8
Oyuknyu. OCHOBHEIC bubmorexa HOK
8 YHIIUTH. 5 https://m.edsoo.ru/7f417af
TTOHSATHUS 3
Oyuakiuu. YuciaoBbie bubmorexa HOK
9 YHIKIUH. 9 https://m.edsoo.ru/7f417af
byHKIAHA 3
ToBTopeHue u bubnmoreka HOK
10 6 1 https://m.edsoo.ru/7f417af
0000111IeHHE 3
OBIIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOT'PAMME
9 KJIACC
KoauuecTBO 4acoB DJIeKTPOHHBIE
HaumeHoBanue
Nen/m | pa3mesioB W TeM Kontposs  Tlpakrn  (unpposrie)
IporpaMMbE Bcero  Hble yeckue  00pa3oBaTe/IbHbIE
padoTbI paboTbl  pecypchl
Yucia ¥ BEIYUCIICHUS. bubnuoreka HOK
1 JlelicTBUTEIbHBIC 9 https://m.edsoo.ru/7f419d0
qpciia 8
Y PABHCHHS " bubnmmoreka HOK
2 HCpaBEHCTEA. . 14 1 https://m.edsoo0.ru/7f419d0
VYpaBHeHUsI ¢ OJIHOHU 3
MepeMEeHHOI =
VYpaBHeHus u bubnuorexa HOK
3 HEpPaBEHCTBA. 14 1 https://m.edsoo.ru/7f419d0
Cucrembl ypaBHEHUH 8
YpaBHeHus u bubnuorexa HOK
4 HEpPaBEHCTBA. 16 1 https://m.edsoo.ru/7f419d0
HepasenctBa 8
bubnuoreka HOK
5 dyHkIMN 16 1 https://m.edso0.ru/7f419d0
8
YpcIoBbe bubnuorexa HOK
6 15 1 https://m.edsoo0.ru/7f419d0
MTOCIEI0BATEIILHOCTH 3
H6O B6T OPCHHUE, bubmmoreka HOK
7 ODODINCHAC, 18 1 https://m.edsoo.ru/7f419d0
cHCTeMaTH3aluA 3
3HaAHUI e
OBIIEE KOJIMYECTBO 102 6 0

YACOB I10 ITPOTPAMME
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