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INOACHUTEJIbBHASA 3AIINCKA

AnreOpa sBISIETCS OJZHUM M3 OIOPHBIX KYPCOB OCHOBHOI'O OOIIEro oOpa3oBaHUS: OHAa OOeCHeYrBaeT
W3y4eHUE JPYTUX AWCLMIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK M TyMaHUTApHOI'O IMKJIIOB, €€ OCBOCHHE
HEoOXO0AUMO ISl MPOJOIDKEHUSI 00pa3oBaHMs M B ITIOBCEIHEBHOW >KM3HM. Pa3zBuTre y oOydarommxcsi HaydHBIX
NIPE/ICTABICHU O TIPOUCXOXKIEHHM W CYIIHOCTH anreOpanvecKux aOCTpakuuid, croco0e OTpa)KeHHs
MaTeMaTU4eCKOi HayKO SIBICHUH 1 POLIECCOB B MPHPOJE U OOIIECTBE, POJIM MAaTEMAaTHYECKOIO MOJICIUPOBAHUS B
HayYHOM MO3HAHUH M B MIPAKTHKE CIOCOOCTBYET ()OPMHUPOBAHHIO HAYYHOI'O MUPOBO33PEHHS U KQUECTB MBIIIJICHUS,
HEOOXOMUMBIX JUIA aJalTalid B COBPEMEHHOM IidpoBoM obmiecTBe. M3ydeHue aareOpsl oOecreunBacT pa3BUTHE
yMeHHsl HaOIroqaTh, CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIILICHHS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JEHCTBUSI M BBIBOIBI, (DOPMYIHpOBaTh yTBepkiaeHUs. OcBOeHHE Kypca
anreOpsl o0ecreynBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHHS OOYYalOUIMXCS: OHU HCIOJIB3YIOT J€NyKTUBHBIE U
WHIIyKTUBHBIE PacCyX/IeHHs, 0000IeHNe U KOHKpETH3alio, adcTparupoBanue U aHanoruto. OOydeHue anredpe
MIPE/IoJIaraeT 3HauUTENbHbI 00BEM CaMOCTOSATENLHOM NESTENLHOCTH 00YYalOIMXCsl, TI09TOMY CaMOCTOSTENbHOE
peleHue 3aaa4 SBIsIeTCs peann3ayeil 1esTeIbHOCTHOTO IPUHIMIA 00yIEeHUsL.

B crpykrype mporpammbl ydeOHOro Kypca «AnreOpa» IUisi OCHOBHOrO 0OIIero o0pa3oBaHHs OCHOBHOE
MECTO 3aHUMAIOT COJIEpIKaTEIbHO-METOINUECKHE JIMHAN: «UHncia 1 BEIYUCICHU», « ANITeOpaniyecKre BEIpaKeHUs»,
«YpaBHEeHUs U HepaBeHCTBay, « DyHKIMm». Kaxxas n3 aTux colepKarelbHO-METOANYECKHIX JIMHUN pa3BUBaeTCs Ha
HPOTSHKEHUH TPEX JIET U3y4eHHs Kypca, B3aUMOICHCTBYSA ¢ APYTHMMH €ro JMHUAMH. B xone m3ydeHus ydeOHOro
Kypca 00y4aromMMCsi TPUXOAUTCS JIOTUYECKH PacCyXAaTh, HCIOIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B
CBSI3U C 3THM B IIPOrpamMMy y4eOHOro Kypca «Anredpa» BKIIOUEHBI HEKOTOPBbIE OCHOBBI JIOTHKH, TPECTABICHHbIC
BO BCEX OCHOBHBIX pazjeiax MaTeMaTHYeCKOro oOpa3oBaHUs M CIIOCOOCTBYIOIIME OBJIAJEHUIO O0YYarONIMMUCS
OCHOB YHHBEPCAJIbHOTO MaTeMaTH4ecKoro si3bika. CoJepikaTenbHONM M CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOro
Kypca «Anredpay SBIISETCS €r0 HHTEIPUPOBAHHBINA XapaKTep.

Coz[epmaHI/Ie MuHNU «Yuciaa ¥ BBEIYUCIICHUS CIIY)KUT OCHOBOM JUJIA ﬂaaneﬁmero H3Yy4YCHHsI MAaTEMAaTHKH,
CIOCOOCTBYET PA3BUTUIO Yy OOYYalOIIMXCS JIOTHYECKOrO MBIIUICHHS, (OPMHUPOBAHHIO YMEHHS MOJIb30BATHCH
AITOPUTMAaMH, a TaKKe NPUOOPETCHUIO NPAKTHYECKHX HABBIKOB, HEOOXOAMMBIX JUIS IIOBCETHEBHOM IKHU3HH.
PazBuTe MOHATHA O 4YMCIIE HAa YPOBHE OCHOBHOIO OOIIEro 0OOpa3oBaHMS CBS3aHO C pAlMOHAIBHBIMH U
UPPALMOHATBHBIMY YUCIaMH, (OPMHUPOBAHHEM IPEICTABICHUN O NCHCTBUTEIHHOM YHCIIE. 3aBEpIICHUE OCBOCHUS
YHCIIOBOH JIMHUH OTHECEHO K CpeiHeMY o0lieMy 00pa3oBaHHIO.

ConepxkaHue JIByX anreOpamveckux JIMHHHA — «AjreOpanyueckne BBIPOKEHUS» H «YPaBHEHUS U
HEPaBEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHMIO Y OOYHAIOIIMXCS MaTEeMAaTHYECKOTO almapaTa, He0OXOTUMOIo IJIs
pelIeHus 3a/1a4 MaTeMaTHKH, CMEXHBIX MPEIMETOB M NMPaKTHKO-OPUEHTUPOBAaHHBIX 3a1a4. Ha ypoBHE OCHOBHOrO
obumiero oOpa3oBaHus y4eOHBI MaTepHal TPYNIHPYETCs BOKPYT palMOHAIBHBIX BBIpOKEHUH. AjreOpa
JEMOHCTPUPYET 3HAauYe€HHE MAaTeMaTHKM KakK S3blKa A TOCTPOSHMS MaTeMaTHYecKUX MOoJeJel, ONMCaHus
NPOLIECCOB M SIBJIICHWH peaqbHOro Mupa. B 3amaum oOydeHns anreOpe BXOIAT Takoke NajbHeWIee pa3BUTHE
AJITOPUTMUYECKOI0 MBIIUICHUS, HEOOXOIUMOr0, B YaCTHOCTH, JUII OCBOSHHUS Kypca WH()OPMATHUKH, M OBJaJCHHE
HaBbIKAMH JIeIYKTUBHBIX paccykiaeHuid. [IpeoOpa3zoBanme CHMBOJBHBIX (OPM  CIIOCOOCTBYET —Pa3BUTHIO
BOOOpaXeHHs, CIIOCOOHOCTEH K MaTEMAaTUIECKOMY TBOPUYECTBY.

Conepxanne (QpyHKIIMOHAIBHO-TPapUUECKOW JTMHUM HAIEIEHO Ha TONydeHHe OOYJAIOIUMICS 3HAHHK O
(GYHKIUAX KaK BaKHEHIIEH MaTeMaTHUeCKON MOJIENH ISl OIIMCAaHHS M UCCIIEIOBaHMS Pa3HOOOPa3HBIX POIECCOB U
SIBIICHUM B Tpuposne M obmiectBe. M3ydeHne Marepmana CIOCOOCTBYET Pa3BUTHIO Yy OOYYarOUIMXCS YMEHUS
WCTIONB30BaTh PA3IMYHBIC BHIPA3UTENBHBIE CPENCTBA S3bIKA MATEMaTHKH — CJIOBECHBIE, CHMBOJIMYECKHE,
rpaduueckie, BHOCUT BKIa] B ()OPMHUPOBAaHHE MPENCTABICHUH O POIM MATEMAaTHKH B Pa3BUTHH LUBWIM3ALMHN H
KYJIBTYPHI.

CormmacHo yyeOHOMY IDIaHy B 7-9 Kilaccax m3ydaercsi y4ueOHBIH Kypc «Anredpay, KOTOPBIH BKIIOUAET
CIIEAYIONE OCHOBHBIE pa3feNbl coaepXaHus: «YUucna W BBYMCICHUS», «AJreOpanmueckne BBIPRKEHHN,
«YpaBHEHUS U HEPABEHCTBAY, « DYHKIIUNY.

Ha m3ydenune yaebHOrO Kypca «Anredpay» orBoautcs 306 gacos: B 7 kimacce — 102 gaca (3 gaca B Heneno), B
8 kmacce — 102 gaca (3 gaca B Henenmo), B 9 kimacce — 102 gaca (3 gaca B Hezeno).



COJAEPXAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BBIYUCICHAS

Jpobu OOBIKHOBEHHBIE M NECATHYHBIE, IEpexo] OT OAHOH (opMBlI 3amucu Jpodeil k apyroid. [lonsTue
palMOHAIFHOTO YHCIIa, 3aITiCh, CPAaBHEHHE, YIOPSIOYMBaHUE PAllMOHAIBHBIX Yncel. ApudMeTniecKkue JeHCTBUS C
palnroHaIBHBIMU YMCTIaMHy. Perenne 3amad U3 peajbHON MPAKTHKKA HAa YacTH, Ha JAPOOH.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeleM: OIpefeleHHe, INpeoOpa3oBaHUE BHIPAXKEHUH Ha OCHOBE
OIpeJIeIeHus], 3amich OONbIIMX Yrceln. [IpomeHTsl, 3anKch MPOLEHTOB B BUE IpoOH M IpoOH B BUIE MPOLEHTOB.
Tpu ocHOBHBIE 3a/1a4M HA MPOLIEHTHI, PEIIEHHE 3a/1a4 U3 PEIbHON MPAKTUKH.

[IpyMeHeHre IpU3HAKOB JETUMOCTH, PA3I0KEeHHE Ha MHOKUTEIN HAaTypaIbHBIX YHCEIL.

PeanpHbIe 3aBUCHMOCTH, B TOM YHMCIIE TIpsiMast U 00paTHas IIPOIOPIIMOHAIBEHOCTH.

Auaredpanyeckue BbIpaKeHUs

IlepemenHble, YMCIOBOE 3HAUEHHE BBIPAXKEHUS C IepeMeHHOW. JlomycTHMble 3HA4YeHHS HEpPEMEHHBIX.
[IpencraBneHue 3aBUCMMOCTH MEX/1y BEIMUMHAMU B BHJE (hopMysibl. Beraucnenus no ¢popmyrnam. [IpeodpazoBanue
OYKBEHHBIX BBIP&KEHUH, TOXKJIECTBEHHO PaBHBIC BBIPAKEHHs, NPaBMIIa MPeoOpa3oBaHUsl CYMM U TPOH3BEICHUM,
MIpaBUIIa PaCKPBITHsI CKOOOK U TIPUBEACHHS OAOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHH C HATypaJbHBIM MTOKA3aTENIeM.

OZIHO‘IJ'ICHBI u MHorowieHsl. CTeleHb MHOI'OYJIEHA. C.]'IO)KCHI/IC, BBIUMTAHNUEC, YMHOXCHHUE MHOI'OYJICHOB.
@DopMyIBl COKpAIIEHHOTO YMHOXEHHMS: KBaJpaT CYMMBl M KBajapaT pa3HocTH. DopMmyna pa3HOCTH KBaJApaToB.
Pa3ioxeHre MHOTOWIEHOB HA MHOXKUTEIIH.

YpaBHeHHS] U HEepaBeHCTBA

YpaBHeHHe, KOpEHb YpaBHEHHs, IIpaBIiIa MPeoOpa3oBaHus YpaBHEHUsI, PABHOCHIBHOCTh YPaBHEHH.

JIuneiiHOe ypaBHEHHE C OJHOW IEPEMEHHOM, YUCIIO KOPHEH JIMHEHMHOIO ypaBHEHUS, PEUICHHUE JIMHEHHBIX
ypaBHeHu#. CocTaBiieHHE YpaBHEHUH 110 YCIIOBHIO 33/1a4H. PellieHre TeKCTOBBIX 3a/1a4 C IIOMOIIBIO0 YPaBHEHUIA.

JluneiiHoe ypaBHEHHUE C IBYMs IEPEMEHHBIMU U ero rpaduk. Crucrema ByX JMHEHHBIX YPABHEHU C IBYMsI
IepeMeHHbIMU. PeleHne cucreM ypaBHEHHMH CIIOCOOOM IMOACTAHOBKHU. IIpuMepbl pemieHHs TEKCTOBBIX 3a1ad C
IIOMOLIbIO CUCTEM YPABHEHMH.

DyHKIMHU

Koopnunata Ttoukn Ha mnpsmoil. YucioBble NpoMEexXyTKH. PaccrosHume MeExIy IByMS TOYKaAMHU
KOOpJAMHATHOU NPSIMOM.

[psimoyroneHas cucrema kxoopauHat, ocu OX m Oy. AOcimcca M OpaWHATa TOYKH HA KOOPAMHATHOM
wiockoct. [Ipumeps! rpadukos, 3anaHHbiX Gopmynamu. UrteHne rpadukoB peanbHbIX 3aBUcuMocTeil. [ToHsTHE
¢byakuun. 'paduk ¢dyukimu. CpoiictBa ¢GyHkiuid. Juneiinas Qyukius, eé rpaduk. I'paduk dyHkmma y = |X|.
I'paduyeckoe pelnieHne TMHEHHBIX YPABHEHUH M CHCTEM JIMHEHHBIX YpPaBHEHUH.

8 KIIACC

Yucaa U BLIYUCTICHUS

Ksampatusiit xopeHp w3 uwncna. [lomstme o0 wuppammoHambHOM umcie. JlecATHYHBIE TPUOIIKEHUS
UppalMOHAIBHBIX uncesl. CBOWCTBa apu()METHIECKUX KBAJPATHBIX KOpPHEW M MX NPHMEHEHHE K IpeoOpa3oBaHHIO
YHUCJIOBBIX BBIPAYKEHUM U BBIYMCICHUAM. J{eHCTBUTENbHBIE YUCIIA.

CreneHb ¢ nensIM HoKa3ateneM H e€ cBoiicTBa. CTaHAapTHAas 3aIlich YUCia.

Anredpanyeckue BbIpaskeHUs

KBanpaTHblii TpEXWIEH, pa3IOKEHUE KBAAPATHOIO TPEXWIEHA HA MHOXKUTEIH.

Anrebparueckas 1podb. OcHOBHOE CBOICTBO anrebpamdeckoit Apodu. CrokeHne, BEIYUTAHIE, YMHOXKEHHE,
JeTieHne anredpandeckux npobeii. PanroHanbHbIe BEIpaXKEHUS U UX TIPeoOpa3OBaHIE.

YpaBHeHus1 M1 HepaBeHCTBA

Ksanmpatroe ypaBHeHme, hopMyrna KOpHEH KBaApaTHOTO ypaBHeHUs. Teopema Buera. Pemenue ypaBHeHUH,
CBOZAIINXCA K JINHEHHBIM 1 KBaApaTHBIM. [IpocTeiimme npoOHO-paloHalbHbIE YPaBHEHHS.

I'padudaeckas uHTEpHIpETALINS YPAaBHEHHH C IBYMS IIEPEMEHHBIMHU U CUCTEM JIMHEHHBIX YpaBHEHHHA C IBYMs
TepeMeHHbBIMH. [IprMepsI permeHns CHCTeM HeTMHEHHbBIX YPaBHEHUH ¢ IBYMS IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a1a4 aNreOpandecKuM CIIocoO0M.

UncnoBele HEpaBEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ ofHON mepeMeHHON. PaBHOCHIIBHOCT HEPABEHCTB.
JluneiiHbple HEpaBEeHCTBA ¢ OAHON epeMeHHoN. CHCTEeMBI IMHEHHBIX HEPAaBEeHCTB C OAHON TIEPEMEHHOM.



DyHKINHU
[onsitne pynkuun. OOmacTh onpeneneHus 1 MHOXKECTBO 3HaYeHUH (yHKIMHA. CrIocoObI 3a1anust QyHKIHHA.
I'paduk pynkmum. Yrenue cBoicTB GyHKINM 1o e€ rpaduky. [Ipumeps! rpagukoB GyHKIMH, OTpaskaroIInx
peajbHBIE TIPOIIECCHI.
@OyHKIMY, ONHCHIBAIOIINE TPSMYIO M 00paTHYIO TPONOPIHOHAIBHEIE 3aBUCUMOCTH, UX rpaduku. OyHKIMH
y =x2,y = x3, y =X, y=|x|. ['paduueckoe pemenne ypaBHEH i 1 CHCTEM ypaBHEHHI.
9 KJIACC

Yuciia ¥ BBIYUCICHUS

ParonanpeHble yncna, MppanoHaIbHbIE YNCiia, KOHEUHbIE U OECKOHEUHbIE JeCITHYHbIE Ipo0r. MHOXKECTBO
JEHCTBUTEIBHBIX YHCEll, JICHCTBUTENbHBIE YHCIa KaKk OECKOHEUHbBIE JeCATHYHBIE ApoOH. B3amMHO oqHO3HayHOE
COOTBETCTBUE MEXAY MHOXXECTBOM JIECTBUTENBHBIX YUCEN U KOOPIUHATHON MPAMOIL.

CpaBHeHHUe NEHCTBUTEIBHBIX YHCEll, apUPMETHIECKHE ISHCTBUS C ICHCTBUTEILHBIMH YHCIAMH.

Pazmeppl 00BEKTOB OKpPYXKAIOLIEr0 MUPA, [UTUTEIBHOCTD MPOIIECCOB B OKPYKAIOIIEM MHUPE.

[TpubmmxEéHHOE 3HaYeHHE BEJIMYHMHBI, TOYHOCTH NpuOImkeHus. Oxpyrinenue uncen. [Ipukunka u oleHka
pe3yabTaTOB BHIYUCIECHUI.

YpaBHeHHS] U HEPaBEHCTBA

JluneitHoe ypaBHeHHe. Pemenne ypaBHeHUH, CBOIALIMXCS K JIMHEHHBIM.

KBanpaTHoe ypaBHeHMe. PemieHue ypaBHEHHUH, CBOIASIIMXCA K KBaJgpaTHBIM. bHUKBazpaTHOe ypaBHEHHE.
IIpuMeps! pelieHus: ypaBHEHUN TPEThEN U YETBEPTOM CTENEHEN Pa3I0KEHUEM HAa MHOKUTEIIH.

PemieHue 1poOHO-paIlHOHANIBHBIX YPaBHCHHH. PellieHre TeKCTOBBIX 3a/1a4 areOpandeckKuM METOIOM.

VYpaBHeHHE C IBYMs IIePEMEHHBIMH U ero rpaduk. Perienne cucreM IByX JIMHEHHBIX ypaBHEHHH C ABYMS
IIEpEMEHHbIMU. PelleHue cucteM ABYX ypaBHEHUH, OJHO W3 KOTOPBIX JIMHEWHOE, a JPYroe — BTOPOW CTEIEHHU.
['pacdmueckas uHTEpIpeTAIHsl CHCTEMbI YPABHEHUH C ABYMS NIEPEMEHHBIMU.

PelieHre TEKCTOBBIX 3a/1a4 aIreOpandecKuM CIiocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenue JIMHENHBIX HEPABEHCTB C OQHOM NEPEMEHHOM. PelleHue cucreM JMHEHHBIX HEPaBEHCTB C OJHOM
nepeMeHHOH. KBaapaTHble HepaBeHCTBa. ['paduueckas nHTepHpeTanys HEPAaBEHCTB U CHCTEM HEPaBEHCTB C IBYMS
NIEPEMEHHBIMH.

DyHKIHMHU

KBanparnunast ¢ynkuus, e€ rpaduk u cBoiictBa. [lapabona, KOOpAMHATHI BEpLIMHBI 1apabolibl, OCh
CUMMETPHHU MapabobL.

I'pacduxu Gyskmwmit: Y = kx, y = kx + b, y = k/x, y =x3,y= VX, y = |X| u ux cBo¥icTBa.

YuciioBbie MOCJIEA0BATETBHOCTH H MIPOrPeccHH

[oHsiTHE YHMCIOBOW IOCIENOBATEIBHOCTH. 3aJaHUE MOCIEIOBATEILHOCTH PEKYPPEHTHOH (opmynol u
¢dbopMynoii N-ro uieHa.

Apudmernueckass u reomerpuyeckas mnporpeccud. Dopmyasl N-To  wieHa apupMeTHUecKOH |
TEOMETPUYECKOM IIPOrPECCUi, CyMMBI IIEPBBIX N YIECHOB.

N3o0paxkeHne 4JICHOB apH(PMETHYECKOH M TE€OMETPUYECKOH MPOrpecCHil TOYKaMH Ha KOOPIWHATHOMN
ITOCKOCTH. JIMHEHHBIH 1 SKCIOHEHINANBHBINA POCT. CII0KHBIE MPOIICHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI YYEBHOI'O KYPCA «AJITEBPA»
HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

JJMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJabTaThl OCBOCHHUS IIPOrPaMMEBI YUEOHOTO Kypca «Aredpay XapaKTepu3yrTCs:

1) naTpuoTHYeCKOe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpeca K MPOIIIOMY U HACTOAIIEMY POCCHICKON MaTeMAaTHKH, IICHHOCTHBIM OTHOIICHUEM K
JOCTIDKEHHUSIM POCCUUCKHUX MAaTEMaTHKOB M POCCHICKOH MaTeMaTHYeCKOM IIKOJBI, K HCIOJIb30BAHUIO 3THX
JOCTIDKEHUH B APYIUX HaYKaX W MPUKIATHBIX chepax;

2) rpa:kIaHCKoe 1 TYXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOTHCHHIO OOS3aHHOCTCH TIpaKJIaHMHA W PEaTU3allH ero IpaB, NPEACTaBICHHEM O
MAaTEMAaTHYEeCKUX OCHOBaX (YHKIIMOHHUPOBAHUS PA3IHUYHBIX CTPYKTYp, SBJCHUH, NPOLEAYP TIPaKIAHCKOTO
obmrecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHHIO 3THYCCKHUX IPOOJIEM, CBSI3aHHBIX C
MPAKTUICCKUM MPUMEHCHHUEM JOCTYDKCHUHM HAyKH, OCO3HAHHWEM Ba)KHOCTH MOPATBHO-3THUCCKUX MPUHIIMIIOB B
JIEATENTbHOCTH YUYEHOT0;

3) Tpy10BO€e BOCIIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE y4acTHE B PEUICHHHM MPaKTHMUYECKHX 3ajad MaTeMaTHYecKoW HamnpaBlIeHHOCTH,
OCO3HAHMEM BAKHOCTH MATEMAaTHYECKOro0 OO0pa30BaHHMsS Ha TMPOTSHKCHUHM BCEH OJKHU3HM Ui YCHCHIHOW
npoheCCHOHANBHOM AEATETHbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HaHHBIM BHIOOPOM M TIOCTPOCHUEM
WH/IMBU1YaJIbHOM TPaeKTOPUU 00pa30BaHUs M )KU3HEHHBIX IJIAHOB C YUETOM JIMYHBIX MHTEPECOB M OOLIECTBEHHBIX
MOTPEeOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CIOCOOHOCTBIO K OMOIMOHAIBHOMY W 3CTETUYECKOMY BOCHPHUATHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajad,
peIeHni, pacCyXIeH!H, yMEHHIO BUJIETh MaTeMaTHUECKIE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOIO MO3HAHUSA:

OpHEHTAIMeld B JAEATCIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX MpEIACTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBEeKa, MPHPOAbI U OOILIECTBA, MOHMMAHUEM MaTEMaTHYeCKOH HayKH Kak cdepsl
YeJI0BEUECKOM AEATENBHOCTH, STANOB €€ Pa3sBUTHA U 3HAUUMOCTH UIS Pa3BUTHA IUBIIN3AINH, OBIIAJICHHEM S3BIKOM
MaTEeMaTUKU ¥ MaTEMAaTUIECKOM KYIbTypOl KaK CPEICTBOM MO3HAHUS MHpPA, OBJIAICHUEM NMPOCTEHITUMH HaBBIKAMH
HCCIIE0BATEIILCKON AEATENbHOCTH;

6) pusuyeckoe BocnuTaHue, GopMupoBaHUE KYJIbTYPbI 310POBbSl H IMOLHOHAJIBHOIO 0JIATONOTYYHS:

TOTOBHOCTBIO IMPHUMEHITh MaTEeMaTHUYECKHE 3HAHWSA B HHTEpEcax CBOErO 3[0POBBS, BEIEHHS 3I0POBOTO
obpasa XH3HM (37I0pOBOE NHTaHWE, COANAHCHPOBAHHBIA PEXHMM 3aHATHH W OTIbIXA, perysipHas Qundeckas
AKTHBHOCTb), C(OOPMHUPOBAHHOCTHIO HABBbIKA pehIekCHH, IPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TAKOT'O JKe TpaBa
JIPYroro 4ejJoBeKa;

7) 3KkoJiorn4yecKoe BOCIUTAHME:

OpHEHTaIMeld Ha MpPUMEHEHHE MaTeMaTHYeCKHX 3HAHWUU IS pemIeHus 3ajad B O0JacTH COXPAaHHOCTH
OKpY’Kalollel cpesl, INTAHUPOBAHUS IIOCTYIKOB M OIIEHKH MX BO3MOXKHBIX TTOCIIEICTBUM ISl OKPYXKAIOIIEH Cpempl,
0CO3HaHHMEM TII00aTFHOTO XapaKTepa SKOJIOTMYECKUX MPoOIeM U IMyTel UX peleHus;

8) ajanTanus K U3MEHAIOLIUMCS YCJIOBUAM COLHATBHONW M MPUPOAHOIA cpeabl:

TOTOBHOCTBIO K JIEHCTBHSAM B YCIOBHUSX HEOMPENEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOSH KOMIIETEHTHOCTH
Yyepe3 MPaKTHIECKYI0 NesITeIbHOCTh, B TOM YHCIIE YMEHHE YUUTHCSA y APYTUX JIIONEH, MproOpeTaTh B COBMECTHOU
JeSITeTbHOCTH HOBBIE 3HAHWSI, HABBIKH U KOMIICTEHIINH U3 OIBITA APYTHX;

HEOOXOANMOCTBIO B (POPMUPOBAHUU HOBBIX 3HAHHH, B TOM YKCIIe ((OPMYITHPOBATH UJICH, TIOHSITHUS, THIIOTE3bI
00 o0beKTax W SIBICHHWSX, B TOM YHCJIE paHee HEM3BECTHHIX, OCO3HABATH NE(PHUIUTHI COOCTBEHHBIX 3HAHUH WU
KOMITIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBPIO OCO3HABaTh CTPECCOBYIO CHUTYAITHIO, BOCHPHHUMATH CTPECCOBYIO CHTYaIllMI0 KaK BBI3OB,
TpeOyFOLINiA KOHTPMED, KOPPEKTUPOBATH IPUHUMAECMEIEC PEIICHUS U IEHCTBHSA, (OPMYIUPOBATh M OLIEHUBATH PUCKH
1 TIOCTIEACTBUS, (OPMHUPOBATH OIIBIT.

METAIMTPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIC YHUBEPCAJIbHBbIC y4eOHbIe AeiiCTBUS

ba3oBble JJornueckue aeicTBUs:



BBISIBIISIT M XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKK MAaTEMaTH4eCKHX OOBEKTOB, MOHATHMH,
OTHOIIEHHH MEXIy TIOHATHSIMH, (QOPMYIUPOBAaTh ONpeNeNeHHUs TOHSTHH, YyCTaHaBIIMBATh
CYIIECTBEHHBIH NPHU3HAK KIACCU(PUKAIMM, OCHOBAHUS JUII OOOOLIEHWS W CpaBHEHMS, KPUTEPHU
TIPOBOIMMOTO aHAJN3a;

BOCIIpMHHMMAaTh, ()OPMYIIUPOBATH U MPE0OpPA30BHIBATH CYXKJCHUS: YTBEpAHUTENbHBIE U OTPUIATENbHEIC,
€IMHUYHBIC, YaCTHBIE U O0IINe, YCIOBHEIE;

BBISIBIISITH MaTeMaTHYecKHe 3aKOHOMEPHOCTH, B3aWMOCBS3M M IPOTHUBOpe4Msi B (pakrax, JaHHBIX,
HaONIONEHUSIX W YTBEPXKACHMSX, TIIpe/ylaraTb KPUTEPHH JUIS BBISBICHHS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHIH;

JIeTaTh BBIBOJBI C MCIOJIB30BAHMEM 3aKOHOB JIOTHKH, NETYKTHBHBIX M WHIYKTHBHBIX YMO3AKITIOUCHUMH,
YMO3aKJIIOUEHUH 10 aHAJIOTHH;

pa3dupath I0Ka3aTeNbCTBA MATEMAaTHYECKHX YTBEP)KICHHUH (IIpsSMbIE W OT MPOTUBHOrO), MPOBOJAUTH
CaMOCTOSITENILHO HECIIOXKHBIE JI0Ka3aTeIbCTBA MaTeMaTHUECKUX (DaKTOB, BBHICTPAWBATh apryMEHTAIHIO,
NPUBO/IUTH MTPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKIACHUSL;

BBIOMpATh Ccrioco0 pelieHust ydyeOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BapUAaHTOB DPEIICHHS, BBIOUPATH
HanOosee MOAXOASMIMN C YYETOM CAMOCTOSITEIBHO BBIJIETICHHBIX KDUTEPHUEB).

ba3zoBble ucciieoBaTeIbCKHe AeliCTBUSA .

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATENbCKUN HWHCTPYMEHT IO3HAHUS, (HOPMYIMPOBATh BOIPOCHI,
GbuKcHpyrole TPOTUBOPEYHE, MNPOOIEMY, CAMOCTOATENBHO YCTAHABIMBATH HCKOMOE H JaHHOE,
(hopMHUpPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

NPOBOAUTH 110 CAMOCTOSITEIBHO COCTaBICHHOMY IUIAHY HECIOXKHBIA OSKCIIEPHUMEHT, HEOONbINoe
HCCIIeIOBAHHE M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00BEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXIy COOOH;

CaMOCTOSITENLHO (POPMYIHPOBATH OOOOIIEHUSI U BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOACHHS,
HCCIIETOBAHUSI, OIIEHUBATH JOCTOBEPHOCTH MONTYYCHHBIX PE3YIbTATOB, BHIBOIOB 1 00OOIICHHIA;
NPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIECCa, & TAK)KE BBIIBUIATH MPEIMONIOKCHHS O €r0 Pa3BUTHH
B HOBBIX YCIIOBHSIX.

PaGora ¢ undopmanmeii:

BBUIBJIATH HEJOCTATOYHOCTh M H30BITOYHOCTH HWH(OPMALMHM, TaHHBIX, HCOOXOIMMBIX UL PELICHMS
3aj1a4H;

BBIOMPATh, AaHATM3UPOBATH, CHCTEMATU3HPOBATh U WHTEPIPETUPOBATh HHGOPMALIMIO PA3IHIHBIX BUIOB
1 GopM TpeCcTaBICHNUS;

BeIOMpaTh (OpMy MpencTaBieHUs HHGOPMAIUMKM M WIUTIOCTPHPOBATh pEIIaeMble 3aadyd CXEeMaMu,
JarpaMMaMu, HHOM rpaMKoi U UX KOMOMHAIMSMIE,

OLICHUBATh  HAAEKHOCTh HHQOPMAIMKM 1O  KPUTEPHUSM, MPCITIOKEHHBIM  yYUTENeM MU
chOpMyYIHPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHPlKaTl/lBHbIe YHuBEpcajabHbI€ y‘leﬁl—[])le JelCTBUA:

BOCIIPHUHMMATh U (HOPMYIHPOBATH CY)KIECHHS B COOTBETCTBUM C YCIOBHAMH U LIENSMHU OOIIEHHUS, SICHO,
TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX U IHCHMEHHBIX TEKCTaX, AaBaTh HOSCHEHHS
TI0 X0y PeIleHHs 3a1a4i, KOMMEHTHPOBATH MOTYYECHHBIH pe3yIIbTaT;

B XxoJe OOCYXIEHHUS 3a7aBaTh BOMPOCH IO CYIIECTBY OOCYXIaeMOW TEeMBI, MPOOJIEMBI, perraeMoi
3aJa4yM, BBICKa3bIBATH HICH, HAIlCJICHHbIE Ha IIOMCK PELICHHS, CONOCTaBIIATH CBOM CYXICHHSA C
CY)KIEHUSIMH JPYTHMX YYacCTHHKOB [HAJIOra, OOHAPYKHBATh pasiMyMe M CXOACTBO NO3MLMH, B
KOPPEKTHOH (opMe (HOpMYITUpOBATH pa3HOTIIACHS, CBOH BO3PAKEHNS;

NPENCTABIIATE Pe3yJAbTaThl PEIICHUS 33/1a4H, SKCIIEPUMEHTa, UCCIISOBaHMU, TIPOCKTa, CAMOCTOSATEIBEHO
BBIOMPATH (hOpMAT BEICTYIUICHHUS C YIETOM 3a7ad MPE3CHTAINH U OCOOCHHOCTEH ayIUTOPHH;

MOHMMATh M HCIHOJb30BATh NPEHUMYIIESCTBA KOMAHAHOW W HMHAMBHAYAIbHOH Pa0OTBl IPH PELICHUH
Y4eOHBIX MaTeMAaTHYECKUX 3a/1ay;

NPUHUMATh L[ellb COBMECTHOW JEATENbHOCTH, IUIAHWPOBAaTh OPTaHM3AIMI0 COBMECTHOH pPadoTHl,
pacmpenenats BUABI paboT, JOroBapuBaThCS, OOCYXKIATh TPOIECC M Pe3ylbTaT paboTel, 0000maTh
MHEHHS HECKOJIbKHX JTIOACH;

Y4acTBOBaTh B TPYMIIOBBIX (opMax paboThl (0OCYyXIeHUs, OOMEH MHEHWSIMH, MO3TOBBIE IITYPMBI U
JpyrHe), BBINOJHATH CBOIO YacTh PabOTHl W KOOPAMHUPOBATH CBOM JICWCTBHSA C APYTMMH YJICHAMH



KOMaH/Ibl, OIIEHMBATh KaYECTBO CBOETO BKJIa/a B OOLIMH MPOIYKT IO KPUTEPHUSIM, CHOpMyITHpOBaHHBIM
YYaCTHHKAaMU B3aUMOJEHCTBHS.
PeryasiTuBHbIC yHUBepcAJIbHbIC y4eOHbIe AeiicTBUS
Camoopranuzanus:
®  CaMOCTOSITENILHO COCTaBJIAThH IUIAH, allTOPUTM pEIICHHs 3alaud (WM €ro 4acTb), BBIOMpATh CIIOcO0
pemeHuss ¢ Y4€TOM MMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M
KOPpPEKTHPOBATh BApUAHTHI PEIICHUH ¢ YIETOM HOBOH HH(OpMAIWH.
CaMOKOHTPOJIb, IMOIMOHAJILHBIN HHTEIEKT:
®  BJaJeTh CHOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS MPOIIecca M pe3ysbTaTa PElleHNs] MaTeMaTHYeCKOH
3a1a4y;
e  MpenBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IPU PELIEHUHU 3a7a4ud, BHOCUTh KOPPEKTUBHI B
JIeATENILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAWAECHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
®  OLCHMBATh COOTBETCTBHE pE3yNIbTaTa JESITENbHOCTH ITIOCTABJICHHOW IIEJM M YCIOBHSIM, OOBSCHSTH
NPUYUHBI JOCTH)KEHHS WJIM HEJOCTHKEHUS 1[eNTH, HaAXOAUTh OUIMOKY, JaBaTh OLEHKY NMPHOOPETEHHOMY
OIIBITY.

HNPEJIMETHBIE PE3YJIbTATBI

K xoH1y 00y4enus B 7 kjiacce 0Oyqaroluiics NOMY4UT CIeIYyIONIIe IPEeAMETHbIE Pe3yIbTaThL:

Yucjia ¥ BLIYUCTCHHSA

BLIHOJ'IHSITL, couceTass YCTHbBIE W IHWCbMCHHBIC HpI/IéMbI, apI/I(bMeTI/I‘{eCKI/Ie ﬂeﬁCTBI/IH C palyoOHaJIbHBIMU
YHUCITaMHU.

Haxonuth 3HaueHUs] YUCIOBBIX BBIPRKEHHH, IPUMEHATh Pa3HOOOpa3HbIE CIOCOOBI M MPUEMBI BBIYHUCIICHUS
3Ha4YeHHUH IPOOHBIX BBIPAKEHUH, COJIEPIKAIINX OOBIKHOBEHHBIC H JECSTUUHBIE IPOOH.

[lepexoauTh OT oOmHOW (OPMBI 3amMCH 4YUCEN K APYyroi (mpeoOpa3oBBIBaTh MAECATUUHYIO JpoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITUYHYIO, B YACTHOCTU B OECKOHEUHYIO JeCATUYHYIO APOOB).

CpaBHUBATh U yHOPAI0YNBATH PALMOHAIBHBIE YHCIIA.

OKpyYTIATH YKcHIa.

BbINONHATE NPUKHUAKY U OLIEHKY pe3y/lbTaTa BbIYHUCICHHWH, OLEHKY 3HAUYEHUH YUCIIOBBIX BBIPAXKECHUH.
BeInoHATh JEHCTBHS CO CTENIEHSIMU C HATYPAIIbHBIMU TTOKA3aTeNIsIMH.

ITpuMeHATh NpU3HAKY AECTUMOCTH, Pa3JIOKEHUE HA MHOKUTEIIN HATYpaIbHBIX YHCEI.

PemaTh npakTHKO-OpUEHTUPOBAHHbIE 3a/1a4H, CBSI3AHHBIE C OTHOIIEHHEM BEIWYHH, IPONOPILHOHATBHOCTHIO
BEJIMYMH, NPOLEHTAMH, WHTEPIPETUPOBATh PE3YIbTaThl PEIICHUS 3a4ad C Yy4E€TOM OTpaHHUYCHUH, CBA3aHHBIX CO
CBOMCTBaMH paccMaTpUBaeMbIX OOBEKTOB.

AareOpauyeckue BbIpaKeHUs

Vcnonp3oBaTh anreOpaMyecKyr0 TEPMHUHOJIOTMIO M CHMBOJNHKY, NPUMEHATh €€ B IIPOLECCe OCBOCHUS
y4eOHOro MaTepHana.

Haxoauth 3HaueHUsI OYKBEHHBIX BbIpa)KE€HUH ITPY 3aJaHHBIX 3HAUEHUSAX [IEPEMEHHBIX.

BermonaATh MpeoOpa3oBaHUsl LENOr0 BBIPAKEHHWS B MHOTOWIEH IIPHUBEIECHHEM IIOJOOHBIX CIIAaraeMbIX,
PACKpBITHEM CKOOOK.

BBITOTHATS YMHOXKEHHE OJHOYIEHAa HA MHOIOWIEH M MHOTOWICHA HA MHOTOWICH, IMPHUMEHITh (OPMYITBI
KBaJpaTa CyMMBI U KBaJ[paTa pa3HOCTH.

OcymiecTBIATh pa3/IoKEHNE MHOTOWICHOB HAa MHOXHTEIM C IOMOINBIO BBIHECEHHUS 3a CKOOKHM OOILETro
MHOXKUTEIS, TPYIITUPOBKH CIIaraeMbIX, TPUMEHEHUS (POPMYIT COKPAIEHHOTO YMHOXKCEHHUS.

[IpumenaTh TpeoOpa3oBaHMS MHOTOWIECHOB JUIS PEIICHUS] Pa3lUdYHBIX 3a/ad M3 MaTEeMaTHKH, CMEXHBIX
MIPEAMETOB, U3 PEaTbHOM MPaKTHKH.

Hcnonp30BaTh CBOICTBA CTEIIEHEH C HATYPAbHBIMU TIOKa3aTEISIMU IS IPeoOpa30BaHUs BRIPAKCHUH.

YpaBHeHus1 M HepaBeHCTBA

Pemate nuHEHBIE YpaBHEHWsSI € OJHOM NEPEMEHHOM, MPUMEHSS MpaBuUia MEpexona OT HCXOIHOro
ypaBHEHHS K PaBHOCHIBHOMY eMy. [IpoBepsTh, ABIsI€TCS JIM YUCIO0 KOPHEM ypaBHEHHS.

[TpumenATh rpadudaecKre METOAb! IPH PEIICHUN JIMHEHHBIX YPAaBHEHUH U UX CHCTEM.

[TogGupaTh MpuUMeEpHI map YNCeN, SBISIOMNXCS PEIIeHNEM JIMHEHHOTO YPaBHEHHS C IBYMSI TEpEeMEHHBIMH.

CrpouTh B KOOPAMHATHON IUIOCKOCTH TpaduK JHMHEHHOro ypaBHEHHS C JBYMs NEpEeMEHHBIMHM, MONB3YsICh
rpauKoM, IPUBOANTH IPUMEPHI PELICHHS yPaBHEHHSI.

PemaTs cucTeMbl IBYX JTMHEHHBIX YPAaBHEHHUH C IByMS IIEPEMEHHBIMHE, B TOM YHCIIE TpadUIecKu.



CocraBiiaTh M pelaTe JUHEHHOE YpaBHEHHWE WJIM CHCTEMY JIMHEWHBIX YPaBHEHUH IO YCIOBUIO 3aadH,
HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a]1a4M MOITY4YEHHBIN pe3yabTar.

DyHKINHU

N3o0paxaTh Ha KOOPIAUHATHOM MPSIMON TOYKH, COOTBETCTBYIOIIIE 3aJaHHBIM KOOPJMHATAM, JIy4H, OTPE3KH,
WMHTEPBAJIbI, 3aIIMCHIBATH YHCIIOBbIE IPOMEKYTKH Ha allreOpandecKoM s3bIKe.

OtMeuaTh B KOOPJMHATHOW IUIOCKOCTH TOYKHU I10 33JaHHBIM KOOpAWHATaM, CTPOUTH Ipad¥KH JIMHEHHBIX
¢ynxmit. Ctpouts rpaduk GyHKIUH Y = [X|.

OnuceiBaTh € TOMOIIBIO (YHKIMHA W3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMH: CKOPOCTb, BpeMs,
paccTosiHie, [IeHa, KOJINYECTBO, CTOUMOCTb, IPOU3BOAUTENLHOCTh, BpeMs, 00BEM PaOOTHI.

Haxoxuth 3HaYeHue (GyHKIMU 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmats rpaduyeckuii criocod MpeAcTaBIeHNs] U aHaIn3a HHPOpMAaIWK, U3BJIEKaTh U UHTEPIPETUPOBATH
nH}popManuio u3 rpapKoB peasbHBIX MPOLECCOB U 3aBUCUMOCTEH.

K koH1y 00yueHust B 8 kitacce 00ydJaronuiics MoIy4uT CIEAYIONINE PEIMETHBIE PE3YIIbTATHI:

Yucsia ¥ BBIYUCICHUS

Hcnonp3oBaTh HauyajbHblE MPEACTABICHHUA O MHOXKECTBE JEHCTBUTEIBHBIX 4YHCEN JUIsl CpaBHEHUS,
OKPYTJICHHUS M BEIYUCIICHUH, N300pa)aTh NeHCTBUTEIbHBIC YNCIIa TOYKAMU Ha KOOPIUHATHOH MPSMOI.

[TpumeHsTh MOHsATHE apU(METHUECKOTO KBAIPATHOTO KOPHS, HAXOIUTh KBaJ[paTHbIE KOPHH, UCTIONB3Ys MPU
HEOOXOJUMOCTH KaJIbKYJISITOpP, BBITIONHITE TIPEOOpa3oBaHUsl BBIPAKEHHH, COJEp)KalIUX KBaJpaTHbIE KOPHH,
UCTIONIB3YS CBOMCTBA KOpHEIl.

Vcronb30BaTh 3amKCcH OOJIBINNX U MAJIBIX YUCEN C TIOMOIIBIO IECITUYHBIX ApoOei u creneHe uncna 10.

AareOpanyeckue BbIpaKeHUs

[lpuMeHsTh TMOHSATHE CTENEeHH C IeJbIM [OKa3aTeJeM, BBINOJHATh IPeoOpa3OBaHMsl BBIPAKEHHUH,
coJiepKaluX CTEMEHH C IIeTIBIM TOKa3aTesIeM.

BBINONHATE TOX/IECTBEHHBIE TIPE0OPa30BaHUs PAIIMOHAIBLHBIX BHIPAXKEHUI HA OCHOBE TPaBHJI ICHCTBHUI Hall
MHOTOYJICHAMH U alreOpandecKuMH JIPOOSMH.

PacxiianpiBaTh KBagpaTHBIM TPEXWIEH HA MHOXKUTEIIH.

[MpumensaTe mpeoOpa3oBaHHs BBIPAXKEHMI U PEIICHUS Pa3IH4HBIX 3a7ad M3 MaTeMaTHUKH, CMEXHBIX
[IPEIMETOB, U3 PealbHOM MPaKTHKU.

YpaBHeHHS 1 HEPABEHCTBA

Pemats nuHelHbIC, KBaJpaTHbIE YPaBHEHHS W pallMOHAIIbHbIC YPaBHEHMS, CBOSLIMECS K HHM, CHCTEMBI
JBYX ypaBHEHUH ¢ IByMs IIEPEMEHHBIMHU.

IIpoBoauThs mpocTellIMe UCCIENOBAHUS YPABHEHUM M CHCTEM ypPaBHEHMH, B TOM 4YMCIE C IPUMEHEHHEM
rpaduueckux mpencTaBlieHUH (yCTaHABIMBATH, UMEET JIM YpaBHEHHE WM CHCTEMa yPaBHEHMIl peIleHHs, eCH
HMeeT, TO CKOJIBKO, U Mpovee).

[epexoauTh OT CIIOBECHOH (OPMYIUPOBKHU 3aqauM K €€ anreOpandeckoil MOJIENU ¢ TIOMOILBIO COCTABIICHHSI
YpaBHEHHSI WJIM CHUCTEMBl YpaBHEHUH, MHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3aJayd IOJy4EHHBIH
pe3ynbTar.

IIpumeHATh CBOICTBA YMCIIOBBIX HEPAaBEHCTB Ul CPaBHEHMS, OLIEHKH, pellaTh JIMHEHHbIE HEpaBEHCTBA C
OJHOM TNEpEMEHHON M HX CHCTEMbI, JaBaTh IpaMUECKyl0 WILIIOCTPAIMI0O MHOXKECTBA DPEIICHWI HEpaBEHCTBa,
CHCTEMbI HEPaBEHCTB.

DyHKIMHU

[loHrMaTe M UCIONB30BaTh (PYHKIMOHAJBHBIE OHATHSA M A3BIK (TEpMHHBI, CHMBOJIMYECKHE 0003HAUCHU),
olpeNeNsATh 3HaUeHNe (DYHKIUH 10 3HAUCHHUIO apI'yMEHTa, OTPEACIIATh CBOWCTBA (DYHKIMH 110 €€ TpaduKy.

CrpouTtb rpaduku 37eMeHTapHbIX QYHKIMN BUIA:

y=k/x, y=x2, y=x3y = x|, y = VX, onuchIBaTh CBOICTBa YHCIOBOI (YYHKIIHH 110 ¢& rpaduKy.

K koHIy 00y4eHus B 9 kiacce 00yqarOnIHiACs MONXYIUT CIEAYIONINE IPEIMETHBIE PE3yIbTaTHI:

Yuciia ¥ BBIYUCICHUSA

CpaBHUBATh U yHOPAAOYNBATH PALMOHAIBHBIC M HPPAIIMOHAIBHBIC YHCIIA.

BemonaATs apudmMeTndeckue NEWCTBHS C pPAMOHAIBHBIMH UYHCIAMH, COYETas YCTHBIE W IHChMEHHBIC
TIPUEMBI, BBIITONHATD BBIYUCICHHS C NPPAMOHAIBHBIMU YHCIIaMH.

Haxoaute 3Ha4YeHWs cTemeHEH C LENbIMH IOKA3aTeIsIMH W KOPHEH, BBIYMCIATH 3HAYEHHS UYHCIOBBIX
BBIpa)KEHUH.

OKpyrisaTh NEHCTBUTENBHBIE YMCIIA, BBITONHATH NMPHUKHUAKY PE3y/IbTaTa BBIYMCICHHUH, OLEHKY YHCIOBBIX
BBIPAXECHUI.

YpaBHeHHS U HEPABEHCTBA



Pemiath nuHeWHbIE W KBaJpaTHbIE YpPaBHEHHs, ypPaBHEHHWS, CBOIIIUECH K HHM, MPOCTEHIIHE IpOOHO-
paluoHaIbHbIe YPaBHEHHUS.

Pemath cHCTEMBI [BYX JIMHEHHBIX YpaBHEHHH C JBYMs MEPEMEHHBIMH M CHCTEMBI JIByX ypaBHEHUH, B
KOTOPBIX OJIHO YPaBHEHHE HE SABJISIETCS TUHEHHBIM.

Pemath TEKCTOBBIE 3324l ATeOPAMIECKHUM CIIOCOOOM C TOMOIIBIO COCTABJICHHS YPABHEHUS MIIA CHCTEMBI
JBYX YPaBHEHHUH C IBYMs TIEPEMEHHBIMHU.

[IpoBOAUTh MPOCTENIIINE UCCIACTIOBAHMS YPaBHEHHM M CHCTEM YpaBHEHHIA, B TOM YHCJIE C NMPUMEHEHHUEM
rpaduyecKux TMpecTaBieHuii (yCTaHABIUBATh, UMEET JIM YpaBHEHHE WM CHCTEMa YPaBHEHUU pEIICHHS, eCITd
HMEET, TO CKOJIBKO, U MPOoYECe).

PemaTh uHelHbIE HEPAaBEHCTBA, KBaApaTHbIE HEPABEHCTBA, H300pakaTh PEleHHe HEPABEHCTB HAa YHCIOBOM
MPSIMOM, 3aMUCHIBATE PEIIEHHE C TOMOIIBIO CUMBOJIOB.

Pemath CUCTEMBI JIMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKJIIOYAIONIME KBAJIPAaTHOE HEPABEHCTBO,
n300pakaTh pelieHre CUCTEMBI HEPABEHCTB HA YHUCIOBOU MPSAMOM, 3alMCHIBATH PEIIECHHE C TIOMOIIBI0 CHMBOJIOB.

Hcnons30BaTh HEPABEHCTBA NP PEIIEHHN PA3IMYHBIX 3a/1a4.

DyHKIUHU

Pacrio3naBaTh QYHKIIMH M3Y4EHHBIX BHIOB. [10Ka3bIBaTh CXEMATHUYECKH PACIIOIOXKEHHE HA KOOPAMHATHOMN

mockocTH rpauKoB pyukimii Buma: Y = kx, y = kx + b,y = kix, y =ax2 + bx + ¢,y =x3, y=Vx, y = |x|, B
3aBUCHMOCTH OT 3HaYCHHH KO3()(DHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKI[HA.

Crpouth ¥ u300pakaThb CXEMaTHYECKH TpaUKh KBaJApaTHYHBIX (YHKIMHA, OMMCHIBATH CBOMCTBA
KBaJIpaTUIHBIX (DYHKIIMH 110 UX rpadukam.

PacnozHaBath KBapaTHYHYIO (DYHKIHIO 1O (OpMyse, NPUBOAUTH NPUMEPHI KBaJIPATHYHBIX (QYHKIUHA U3
peanbHOM KU3HH, (PU3UKU, TEOMETPHUH.

YucioBbIe MOCIEA0BATETHHOCTH M MPOrPecCuu

PacnozHaBath apupMETHUECKYIO U TEOMETPHUYECKYIO TPOrPECCHH TIPH PAa3HBIX croco0ax 3aaHusl.

BBINONHATS BBIYUCIEHHUSA C HCIOIb30BaHUEM (OpMYN N-TO uieHa apuPMETHYECKOH M TeOMEeTpUYEecKOH
MPOTPECCHil, CYMMBI IIEPBBIX N YICHOB.

N306paxath WieHb! OCIEe0BATEILHOCTH TOYKAMH Ha KOOPANHATHOM IIOCKOCTH.

Pemats 3a7a4u, CBS3aHHbIE C YUCIOBBIMH MOCIEI0OBATEILHOCTSIMH, B TOM YHCIIE 3aja4y U3 PeabHON JKU3HU
(c UCTIONB30BaHUEM KaJIbKYJIATOpA, U(PPOBBIX TEXHOJIOIHH).



TEMATHYECKOE IINTAHMPOBAHUE
7 KJIACC

KoanuecTBo yacoB
HaumeHoBaHMe pa3/iesioB U TeM DuiekTpoHHbIE (U] POBLIE)
Ne ni/m KonTpoJabhsbie IIpakTnuyeckue
MPOrpaMMbI Bceero 00pa3oBaTeIbHBIE PeCYpPChI
padoThI padoThI
1 Yucna u BerYmciieHus. ParmonanbHeie 25 1 Bbubaunoreka [JOK
quca https://m.edsoo.ru/7f415b90
bubaunoreka [JOK
2 AJIreGpaniecke BLIpaeHHs 21 ! https://m.edsoo.ru/7f415b90
bubaunoreka [JOK
2 1
3 ¥ paBHCHHS 1 HEPABEHCTBA 0 https://m.edsoo.ru/7f415b90
bubaunoreka [JOK
. 24 1
4 Koopawmats! w rpacpuii. Pysiciuam https://m.edsoo.ru/7f415b90
bubaunoreka [JOK
> Hosroperne n oGodmerne 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



https://m.edsoo.ru/7f415b90
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8 KIIACC

HaumenoBaHue pa3ieioB H TeM Komraecrso wacos DJIeKTPOHHBbIE (HU(PPOBHIE)
N m/m MPOrpaMMbI Bcero Kontposennie TpaxTieckue o0pa3oBaTesIbHbIE pecypchl
padoThI padoThI
bubanorexa [JOK
1 Uucna u Beruucnenus. KagpatHele kKopHU 15 hitps://m.e dsgn.ru /7§417af8
5 Yucna u Berarciienus. CTeneHb C 1eNIbIM 7 bubaunoreka [JOK
noKasarenem https://m.edsoo.ru/7f417af8
3 AureOpanueckue BeipaxeHus. KeanpatHeiid 5 1 Bubmuoreka [IOK
TpEXUIIeH https://m.edsoo.ru/7f417af8
4 AJreOpanyecKkie BhIpaKeHUsI. 15 1 bubmuoreka [IOK
Anrebpanyeckas [po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBa. KBajpaTHbie 15 1 bubmuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHeHus u HepaBeHcTBa. CHCTEMBI 13 bubaunorexa [JOK
ypaBHEHHI https://m.edsoo.ru/7f417af8
7 YpaBHeHus 1 HepaBeHcTBa. HepaBeHCTBa 12 1 E;S::I;fnfégsi.orﬁﬂ f217af8
8 Oynaxin. OCHOBHBIE TOHATHS 5 bubmmotexa HOK
https://m.edsoo.ru/7f417af8
R )
bubnuoreka [JOK
10 Hosroperie i odobuwere 6 . https://m.edsgn.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 KJIACC

KonuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumMeHoBaHMe pa3/iesioB U TEM (uudpoBbie)
n/n NPOrpaMMBI Bcero Kontposennie TpaxTaeckue o0pa3oBaTesbHbIE
padoThI padoThI pecypesi
1 Uucna u Beuncienus. JlelcTBUTENbHbBIE 9 Bubmoreka [TOK
qucna https://m.edsoo.ru/7f419d08
5 YpaBHEeHUs U HEPABEHCTBA. Y paBHEHMUSI C 14 1 bubmuoreka [TOK
OJIHOH TIepeMeHHOi https://m.edsoo.ru/7f419d08
3 VYpaBHeHus U HepaBeHCTBA. CHUCTEMBI 14 1 bubmuoreka [TOK
ypaBHEHHI https://m.edsoo.ru/7f419d08
bubaunoreka [JOK
4 YpaBHeHus 1 HepaBeHcTBa. HepaBeHCTBa 16 1 https://m.eds0o.ru/7f419d08
bubaunoreka [JOK
> Dyrim 16 ! https://m.edsoo.ru/7f419d08
6 YucnoBbIE TTOCIEI0BATEILHOCTH 15 1 bubmmotexa HOK
https://m.edsoo.ru/7f419d08
7 [ToBTopenue, 0000IIEHHE, CUCTEMATH3AIIHS 18 1 bubanoreka [JOK
3HAHUN https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIJIS1 YYEHUKA

» Anrebpa, 7 kiacc/ MaxkapseraeB FO.H., Munatok H.I'., Hemkos K.U. u npyrue, Axiponeproe obuiectBo «M3aarenscrBo «IIpocBerieHne
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