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INOACHUTEJIbHASA 3AIINCKA

AnreOpa SBJISETCS ONHUM M3 OIOPHBIX KypCOB OCHOBHOTO OOLIEro OOpa3oBaHHs: OHA O0ECICUMBACT H3YYCHHE IPYIHX
JCIMIUIHH, KaK €CTECTBEHHO-HAYYHOT 0, TAK U T'YMaHUTAPHOI'O LIUKJIOB, €€ OCBOCHUE HEOOXOIMMO TS MPOJOKEHHS 00pa30BaHus 1
B TMOBCETHEBHOH >XHM3HHU. PasBuTHE y 00y4YaroIIMXcs HAYYHBIX MPEACTABICHUH O MPOUCXOKACHHU M CYIIHOCTH anreOpandecKux
a0CTpaKIMi, Croco0e OTpaKEHUsI MATEMAaTHYECKON HAYKO#l SBJICHUI U NPOIIECCOB B MPUPOJAE M OOIIECTBE, POIU MATEMAaTHYECCKOTO
MOJICITUPOBAHMSI B HAYYHOM MO3HAHHH U B MPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHHUIO HAYYHOI'O MUPOBO33PEHHS M KAUeCTB MBIIUICHHS,
HEOOXOANMBIX JUIS a[anTalui B COBpEMEHHOM 1IM(pOBOM o01ecTBe. M3yueHne anreOpsl oOecrieunBaeT pa3BUTHE YMEHHS HaOMI01aTh,
CpaBHUBATH, HAXOJHUTh 3aKOHOMEPHOCTH, TPEOYET KPUTHYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTHPOBAHHO 00OCHOBBIBATH CBOU
JICHCTBUS U BBIBOJIBL, (hOpMynupoBaTh yTBepikaeHUs. OCBOCHHE Kypca anreOpbl obecreurBacT pa3sBUTHE JTOTHUECKOTO MBIIIICHHUS
00YYarONIUXCSI: OHU HCTIONB3YIOT JACAYKTUBHBIC U MHIYKTHBHBIC PACCyXKICHHs, 0000IICHHE W KOHKPETH3AIHIO, aOCTParupoBaHue U
aHayoruto. OOyueHue anrebpe MpeAnonaraeT 3HAYHTEIBbHBI OOBEM CAMOCTOATEIBHOU JAESATENBHOCTH OOYYAIOUIUXCS, MO3TOMY
CaMOCTOSATENBHOE PELICHHE 3a]1a4 SBISECTCS peain3aleii NesiTeIbHOCTHOrO MPUHIIKMIA 00YUCHUS.

B crpykType mporpaMmbl yueOHOro Kypca «Aunrebpa» s OCHOBHOTO 0OLIEro oOpa3oBaHMs OCHOBHOE MECTO 3aHHMAKOT
COZIepKaTeNbHO-METOIMIECKHe TUHUM: «UKcia ¥ BBIMHUCICHUN», «ANreOpanyecKue BBIPaXEHUS», «YPaBHEHHS W HEPABEHCTBAY,
«DyHkimny. Kaxaas U3 3THX COASPKATETbHO-METOMUUCCKUX JIMHUIA pPa3BHBACTCS HA MPOTSDKCHHHM TPEX JIET M3Y4YEeHHs Kypca,
B3aUMOJICHCTBYSI C IPYTUMHU €ro JHHUAMH. B Xojie u3ydeHus yueGHOro Kypca 00ydaroluMes MPUXOAUTCS JIOTHUECKH PACCYKIATh,
HCIIONB30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B CBs3U ¢ 3TUM B mporpammy y4eOHOro Kypca «Anrebpa» BKIFOUCHBI HEKOTOPBIC
OCHOBBI JIOTHKH, MPENCTaBICHHBIE BO BCEX OCHOBHBIX pasjiellaX MaTeMaTHYECKOro OOpa3oBaHHs M CIIOCOOCTBYIOIIHE OBJIAJICHHUIO
00yYarOIIUMHUCS] OCHOB YHHBEPCAIbHOTO MAaTEMaTHIECKOTO s3bika. CoepKaTeTbHOH U CTPYKTYPHOH 0COOCHHOCThIO yIeOHOr0 Kypca
«Anrebpay SBISETCS €ro HHTETPUPOBAHHBIH XapakKTep.

Conepxanue TUHUM «UWCTa W BBIMHCICHUS» CIYKHT OCHOBOHM TS JajbHEHINEro M3YYCHHS MATEMATHKH, CIOCOOCTBYET
Pa3BUTHIO Yy 00YYAIONINXCS JIOTHYECKOTO MBIIUIEHNUS, (JOPMUPOBAHHIO YMEHHS MOJTIB30BATHCS allTOPUTMAMH, @ TAKXKe MPUOOPETEHHIO
MpaKTUIYCCKUX HaBBLIKOB, HeO6X0)11/IMI)IX JJIs1 HOBCC}IHCBHOﬁ )kn3HU. PasBuTHe TOHATHSA O 4YuUCIIEe Ha YPOBHE OCHOBHOI'O 06UleF0
00pa3oBaHusl CBSI3aHO C PALMOHAIBHBIMHI U UPPALMOHAIBHBIMH YMCIaMH, (POPMUPOBAHUEM IIPEJICTABIICHUI O ACHCTBUTEIHLHOM YHUCIIE.
3aBepiiieHHe OCBOCHHS YHCIIOBOM JINHHKM OTHECEHO K CpemHeMy 00IIeMy 00pa3oBaHHIo.

Conepkanue AByX anreOpanduecKux JUHUN — « AnreOpandecKie BhIPaKEeHHUs» U «Y paBHEHUS U HEPABEHCTBa» CIIOCOOCTBYET
(bOpMHUPOBAHHIO Y 00YUAOIINXCS MATEMATHYECKOT0 anmapara, HeoOXOAUMOTO TS PEIICHHUs 3a/1a4 MATEMATHKH, CMEKHBIX TPEIMETOB
U TPaKTHKO-OPUEHTHPOBAHHBIX 3aj7a4. Ha ypoBHe OCHOBHOro 00miero oOpa3oBaHus YyueOHbIH MaTepHad TPYIIUPYETCS BOKPYT
paLoOHAIBHBIX BEIpaXKeHUH. Anredpa JeMOHCTPUPYET 3HAYEHHE MaTEMAaTHKU KaK SA3bIKa [UIS IOCTPOSHHS MaTeMaTHYECKUX MOJeei,
OIIMCaHUS TPOLIECCOB M SABICHUH peanbHOro Mupa. B 3amaum oOydenus anredpe BXOAAT TakKe JalbHElIIee pa3BHTHE
QITOPUTMHUYECKOTO MBIIUICHHUS, HEOOXOOUMOro, B YAacTHOCTH, IUII OCBOGHHS Kypca HH(OPMATHKH, ¥ OBJAJECHHE HaBBIKAMU
JIElyKTUBHBIX paccykaeHuii. [IpeoOpazoBaHre CHUMBOJIBHBIX (OPM CIIOCOOCTBYET PAa3BUTHIO BOOOPaXKEHHSs, CIIOCOOHOCTEH K
MaTeMaTH4ECKOMY TBOPUECTBY.

ConepxaHue (QyHKIMOHAIBHO-TPAUUYECKOM JIMHUM HAlIENIEHO Ha MOJydeHHEe OOy4alolUMMUCS 3HAaHWH O (QYyHKUHMSIX Kak
Ba)KHEHIIeH MaTeMaTHYECKON MOAENIH IJIs OIMCAHUS U UCCIIEI0BaHMA Pa3HOOOpa3HBIX MPOLIECCOB M SBJICHHUH B IPUPOZE U OOIIECTBE.
V3ydeHne mMatepraa ClOCOOCTBYET Pa3BHTHIO Y 00YYAIOIIMXCS YMEHUS HCIIOIb30BAaTh Pa3INYHbIe BEIPA3UTENIBHbIE CPENCTBA SI3bIKA
MaTeMaTHKH — CJIOBECHBIE, CHMBOJIHMYECKHE, Ipaduueckue, BHOCUT BKIad B (JOPMHUPOBAaHHE NPEACTABICHUI O POIH MAaTEMAaTUKH B
Pa3BUTHUH UBUIIM3ALIN H KYJIbTYPBIL.

CornacHo yaeOHOMY IUIaHy B 7—9 Kjlaccax M3y4aercsi yaeOHbIH Kypc «AnreOpay, KOTOPBIH BKJIIOYAET CIEIYIONINE OCHOBHBIE
pasnensl copepkaHus: «Uucna u BEIMUCICHID, «ANreOpanyecKue BEIPaKEHH», «Y paBHEHHS M HEpaBEeHCTBa», «DyHKIUNY.

Ha m3yuenne yue6HOro Kypca «Anredpay» orBoaurcst 306 yacoB: B 7 knacce — 102 vaca (3 yaca B Henento), B 8 kiacce — 102
yaca (3 gaca B Henenio), B 9 knacce — 102 yaca (3 gaca B HEZIEIIO).

COJEPKAHUE OBYUYEHUS
7 KIIACC

Yucaa U BBIYUCTCHUS

Jpobu 0OBIKHOBEHHBIE U AECATUYHBIC, TIEPEXO0I OT OAHON (popMEI 3amucu apodeii k apyroit. IloHsTHe pannoHATBHOTO YHUCHA,
3aIiCh, CPaBHEHHE, YIIOPSAA0YMBAHNE PALMOHANBHBIX YHcell. ApH(pMETHIECKUE ACHCTBIA ¢ paliMOHAILHBIMY urciaMu. Pemenne 3amayq
13 PEIbHOM MPAKTHKX HA YaCTH, HA IPOOH.

CrerneHb ¢ HaTypaIbHBIM ITOKA3aTEIEM: ONPEEICHUE, TPe00Pa3OBaHNE BRIPAXEHUH Ha OCHOBE OIPEACIICHH S, 3aIIUCh OOBIINX
yucen. [IporeHTsl, 3anmmch NPOIEHTOB B BUAE IPOOH 1 APOOH B BHIE MPOLEHTOB. Tpr OCHOBHBIC 33Jja4H Ha MIPOLICHTHI, PEIICHHE 33/1a4
13 peajbHOM MPAKTHKH.

[IprmMeHeHne NPU3HAKOB AENUMOCTH, Pa3JI0KEeHNE HA MHOXKHTEHN HATypalbHbIX YHCEIL.

PeanpHbIe 3aBUCHMOCTH, B TOM YHCIIE TIpsIMast ¥ 00paTHAS IIPOITOPIIMOHAIBEHOCTH.

Adre0pauyeckue BbIpaKeHUs

IlepemenHble, 4MCIOBOE 3HAUEHUE BBIPAKEHUsSI C NEpeMeHHOH. JlomycTumble 3HaueHUs nepeMeHHbIX. llpencraBneHue
3aBHCHMOCTH MEXIy BeNWYMHaMu B Buzae (opmynsl. Berucnenus no ¢opmynam. IIpeoOpa3zoBanHne OyKBEHHBIX BBIPAKEHHH,
TOXJIECTBEHHO paBHbBIC BHIPAKCHU, MPABWIIa IPE0OPa30BaHMA CyMM M IPOM3BENICHUH, MPaBMIIa PACKPBITHS CKOOOK M IPHBEACHUS
MOOOHBIX CIIAraeMbIX.

CBoliCTBa CTENEHH C HATYPAIBbHBIM ITOKa3aTelIeM.

OnHounensl W MHOrowieHsl. CremeHp MHorowieHa. CroXKeHHE, BBIYMTAaHWE, YMHOXXEHHE MHOTOWICHOB. DOpMyIbI
COKPamEHHOTO YMHO)KEHHS: KBaJpaT CyMMBI W KBaJpaT pazHocTH. PopMmyna pasHOCTH KBaJpaToB. Pa3nokeHHe MHOTOWIEHOB HA
MHOXKUTEIH.

YpaBHeHHS U HEPABEHCTBA



YpaBHEHHE, KOPEHb YpaBHEHHS, IIpaBHiIa MpeoOpa3oBaHMs YpaBHEHHsI, PABHOCWIBHOCT YPaBHEHHH.

JluHeliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, 4MCIO KOpHEH JMHEWHOrO YpaBHEHUS, PEIEHHE JMHEWHBIX YpaBHEHMM.
CocraBneHue ypaBHEHHI 110 YCIOBHIO 3a/1a4l. PellleHne TeKCTOBBIX 3a/a4 C IOMOIBIO YPABHEHUI.

JluHeliHOE ypaBHEHHE C ABYMS IIE€PEMEHHBIMH U ero rpaduk. Cucrema IByX JIMHEWHBIX YPaBHEHUH C JBYMS NEpEeMEHHBIMH.
Pemenne cucrem ypaBHEHHH Cr1ocoO0OM MOICTaHOBKHU. [IprMephI pemeHns TEKCTOBBIX 3a71a4 C IIOMOIIBIO CHCTEM YpaBHEHHI.

DyHKINHU

Koopaunara Touku Ha npsiMoii. UucitoBble mpomMexyTKu. PaccTosiHIe MeX Ty ABYMS TOUKaMHU KOOPJMHATHOW TPSIMOHM.

[IpssmoyronbHast cucrema koopanHat, ocu OX u Oy. Abcrucca M opAMHATA TOYKH HA KOOPAWHATHOH IutockocTu. [Ipumepsr
rpa¢uKoB, 3aaHHBIX (opMynamu. UrteHne rpaukoB peanbHbIX 3aBucuMmocTel. [Tonstue ¢ynkiun. ['paduk Gynkumu. CpolicTBa
byakuuid. Jluneiinas ¢ynkuus, e€ rpaduk. ['paduk dyHkium y = |X|. ['padudeckoe pelleHHe JTUHEHHBIX YpaBHEHHH W CHCTEM
JIMHENHBIX YpaBHEHUH.

8 KIIACC

Yuciia ¥ BBIYUCICHUS

KBanparnsiii kopeHp n3 uncina. [loHstie 00 uppannoHabHOM uucie. JecaTHuHble MPUOIMKEHUS] NPPAlUOHATBHBIX YHCEL.
CBoiicTBa apu(pMETHYECKUX KBaIpaTHBIX KOPHEH M WX NMPHMEHEHHE K MPeoOpa3oBaHHUI0 YHCIIOBBIX BBIPRKEHHH W BBIYMCIICHUSIM.
JleficTBUTENbHBIE YUCTA.

CreneHs ¢ LenbIM NoKa3aTeneM U e€ cBoiicTBa. CTaHIapTHAS 3allUCh YHCTA.

Auaredpanyeckue BbIpaKeHUs

KBanpatHslit TpéxuiieH, pa3iokeHne KBaJpaTHOrO TPEXUIEHa Ha MHOXKHUTEIH.

AnreOpanueckas npoOb. OCHOBHOE CBOWCTBO anreOpauueckod apoOu. CroXeHue, BBIYUTAHUE, YMHOXKCHHUE, JCICHUC
anreOpanueckux Apodei. ParoHanbHble BEIpaKEHUS M UX IPe0Opa30BaHueE.

YpaBHeHHS] U HEpaBEeHCTBA

KBaznparHoe ypaBHeHue, popMmyna KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. PemieHue ypaBHEHWi, CBOASIIMXCS K
JIMHEHHBIM U KBaJpaTHbIM. [IpocTeliiue qpoOHO-palMoHalbHbIe ypaBHEHUSI.

I'pacdmueckas uHTEpnpeTanys ypaBHEHHH C ABYMS NEPEMEHHBIMU M CHCTEM JIMHEWHBIX YPaBHEHHH C JABYMS NEpPEMEHHBIMH.
IIpuMepsl pelieHus: CUCTEM HEJIUHEWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMM.

PeliieHre TEKCTOBBIX 3a/1a4 aIreOpandecKuM CIiocoooM.

UucnoBble HEpaBeHCTBA M MX CBoWcTBa. HepaBeHCTBO ¢ 0onHOM mnepeMeHHOW. PaBHOCWIBHOCTb HEpaBEHCTB. JIuHelHbIE
HepaBeHCTBa C OIHOW nepeMeHHOU. CHCTeMBbI TMHEHHBIX HEPABEHCTB C OJTHON TIePEeMEHHOM.

DyHKUNHU

[ousitue pynkuuu. OONACTh ONpeEIeHUs U MHOXECTBO 3HaYeHUH (yHKImU. CriocoObl 3aanus QYHKIMI.

I'paduk ¢ynkumu. Yrenue cpoiictB ¢ynkumu no e€ rpaduxy. [Ipumeps! rpadukoB (QyHKLMIA, OTpakarolMX peajbHbIe
MIPOLIECCHI.

OyHKIUK, ONKUCHIBAIOUIME MIPSIMYIO M O0OPATHYIO MPOMOPIHMOHANBHBIE 3aBUCUMOCTH, UX rpaduku. OyHkimu Yy = X2,y = X3,y =
VX, y=|X|. Ipadueckoe pelieHie ypaBHEHH I 1 CHCTEM YPABHEHHIA.

9 KJIACC

Yucnaa U BLIYUCTCHUS

PanmonansHbIe Yncia, HppaloOHaIbHBIE YHCIIa, KOHEUHbIE M OECKOHEUHbIE AeCATHYHBIE JpoOU. MHOXECTBO IeHCTBUTENBHBIX
qucen, IeHCTBUTENbHBIE YUCIa KaK OSCKOHEUHBIE JECATHYHBIE ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXIY MHOKECTBOM
JIEHCTBUTENIBHBIX YMCEN U KOOPAUHATHON IPSIMOK.

CpaBHeHHe JeHCTBUTEIBHBIX YUCEll, apU(METHIECKUE AeHCTBHS C AeHCTBUTENEHBIMU YHCIIAMH.

Pa3mepbl 00BEKTOB OKPY)KAIOIIET0 MUPA, JUTUTENFHOCTD MIPOLIECCOB B OKPYXKAIOIIEM MHpE.

[MpubnmwkéHHOEe 3HAUYEHWE BENUYMHBI, TOYHOCTH NpHOMKeHus. OkpyrineHune uducen. [Ipukunka M OLEHKa pe3ylbTAaTOB
BBIYUCIIEHU.

YpaBHeHMs U HEPaBeHCTBa

JIuneitnoe ypaBHeHue. PelieHue ypaBHEHU, CBOASIILIUXCS K JIMHEHHBIM.

KBagpaTHoe ypaBHeHue. PenieHne ypaBHEHHH, CBOAAIIMXCS K KBaJApaTHbIM. bukBanpaTHoe ypaBHeHue. [Ipumepsl pereHus
YpaBHEHUI TPEThEN U YETBEPTOU CTENEHEN PA3JI0KEHUEM Ha MHOXKHUTENH.

Pemenne npoGHO-pannoHaNbHBIX YpaBHEHUH. PellieHne TeKCTOBBIX 3a/1ad aare0pandeckuM METOIOM.

VYpaBHeHHE ¢ OBYMs IIEpEMEHHBIMU U ero rpaduk. PemieHue cucreM IByX JHHEHHBIX ypaBHEHHH C ABYMS NEPEMEHHBIMHU.
Pemrenue cucreM nByX ypaBHEHHH, OTHO M3 KOTOPBIX JTMHEHHOE, a IPyroe — BTOPOi cTerneHu. [ padudeckas MHTEPIIPETAIS CHCTEMBI
YpaBHEHHH C ABYMsI IEpEMEHHBIMU.

PemreHne TeKCTOBBIX 33724 anreOpanIecKuM CIIocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nUHENHBIX HEPABEHCTB C OJHOW NEpeMEHHOW. PelieHue cUCTeM JMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.
KBanparusie HepaBeHCTBa. ['padmueckas MHTepIpeTanysi HEPaBEHCTB M CHCTEM HEPABEHCTB C ABYMS NEPEMEHHBIMU.

DyHKIMHU

Ksanppatnanas ¢pyakmws, e€ rpaduk u cpoiictea. [Tlapabona, KoopAWHATH BEPIIMHBI MApa0OIIbl, OCh CHMMETPUH ITapadoIbL.

Ipadukn dynxmuit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux cBoiictsa.

YucaoBble MOCIAEI0BATETBHOCTH H IIPOrPeCcCHH

[NoHsiTHe YKMCIOBOM MOCIEAOBATENEHOCTH. 3aJaHHE TIOCIEA0BATEIBHOCTH PEKyppPEHTHOH (opMyroii u GopmyIoii N-ro wieHa.

Apugpmerndeckas U reoMeTprdeckas nporpeccuu. @opMyisl N-ToO WieHa apuPMETHIECKOH ¥ T€OMETPHUIECKO Mporpeccui,
CYMMBI [IEPBBIX N YICHOB.

N300pakeHne wIeHOB apU(PMETHIECKONH 1 T€OMETPHUYECKOH MTPOrpeccrii TOUKaMH Ha KOOPAWHATHOM IIOCKOCTH. JIMHEHHBIH 1
9KCTIOHEHINANBHBIA pocT. CII0XKHBIE IPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IMPOI'PAMMBI YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE
OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JJMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHHS IIPOrPaMMbI yIeOHOro Kypca «Anredpa» XapaKTepu3yrTCs:

1) naTproTH4eckoe BOCIIMTAHHUE:

MPOSBIICHHEM HHTEpEca K MPOULIOMY M HACTOSIIEMY POCCHHCKOW MAaTEMATHKH, IICHHOCTHBIM OTHOLICHHEM K JOCTHKECHHSIM
POCCHICKMX MAaTEMaTHKOB M POCCHIICKOH MaTeMaTHYeCKOH MIKOJbI, K HCIONB30BAHUIO ITUX JOCTHKCHHI B JPYyrHX Haykax H
TIPUKIIAHBIX cepax;

2) rpa:kIaHCKoOe 1 TYXOBHO-HPABCTBEHHOE BOCIIUTAHHME:

TOTOBHOCTHIO K BBITIONTHEHHIO OOSI3aHHOCTEH TPaXKIAHWHA M PEaln3alldK ero mpas, MPEACTABICHHEM O MaTeMaTHYECKHX
OCHOBaX (YHKI[MOHHUPOBAHHsI Pa3IMUHbIX CTPYKTYP, SIBICHHH, MPOLEHYP TPakAaHCKOro obiectBa (HampuMep, BBIOOPBI, OMPOCHI),
TOTOBHOCTBIO K OOCY)XJCHHIO 3THYECKHX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKCHHH HayKd, OCO3HAHHEM
Ba)KHOCTH MOPAITbHO-3THYECKUX MPUHIUITIOB B IEITENBHOCTH YUEHOTO;

3) Tpy10BO€e BOCIIUTAHME:

YCTAHOBKOI Ha aKTHBHOE yYACTHE B PEIICHIU MPAKTUYECKUX 3a/1a4 MATEMATHUECKOIN HAMPaBICHHOCTH, OCO3HAHHEM Ba)KHOCTH
MaTEeMaTHYECKOr0 00pa30oBaHMsl Ha MPOTSKEHUH BCEW JKU3HU JUIS YCIENIHOW MPO(eCCHOHATBHON NEeATeIbHOCTH M Pa3BHTHEM
HEOOXOIMMBIX YMEHUM, OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM HHIMBUAYAIBHOW TPACKTOPUH 0Opa30BaHMs U )KU3HEHHBIX IUIAHOB C
y4IETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCTIMTAHUE:

CMOCOOHOCTBI0 K 3MOIMOHATBHOMY M OCTETHYSCKOMY BOCIPUSTHIO MATEMAaTHYECKHX OOBEKTOB, 3a/ay, pPEIICHHH,
pacCyIeHHU, YMEHHIO BHICTh MaTeMAaTHIECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) IEHHOCTH HAYYHOTO MO3HAHUA:

OpHeHTaL[HCﬁ B ACATCIBHOCTH HAa COBPEMEHHYIO CUCTEMY HayIHBIX Hpe}ICTaBHCHHﬁ 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTUA
4eJIoBeKa, IPUPOABI U 00IIeCTBa, IOHUMAHUEM MaTeMaTHYeCKOW HaAYKH Kak C(epbl UesIOBEUECKOH NeITeTIbHOCTH, ITAIIOB €€ Pa3BUTHS
W 3HAYUMOCTH JJId pa3BUTUA LIUBUIIU3AIUN, OBJIAACHUEM A3BIKOM MaTEMATHUKH U MaTeMaTH4eCKOM KyJ'leypOﬁ KaK Cp€ICTBOM IMO3HAHUA
Mupa, OBJIAACHUEM HpOCTeﬁLHHMH HaBbIKaMU HCCHe}IOBaTeJ’[bCKOﬁ JACATCIIbHOCTU,

6) pusnyeckoe BocnuTanue, GOpMUPOBAHHE KYJILTYPHI 310POBbS H IMOIHOHAIBLHOIO 0JIATOMOIYIHSA:

TOTOBHOCTBIO IPHMEHATh MaTEeMaTHYECKHUE 3HAHHMA B HHTEPECaX CBOETO 3J0POBbS, BEIECHHS 370pPOBOr0 00pa3a >KH3HU
(3mopoBoe muTaHue, cOATAHCUPOBAHHBIM PEXHUM 3aHATHH M OTIbIXA, PEryisipHas (u3nyeckas aKTUBHOCTB), C(HOPMHUPOBAHHOCTHIO
HaBbIKa pediekcuu, NPU3HAHUEM CBOETO IpaBa Ha OMMOKY U TAKOro ke IpaBa JPYroro 4esIoBeKa;

7) 3x00rH4ecKoe BOCIUTAHUE:

OpHeHTalel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWHN JUI pelleHHs 3aJad B 00JaCTH COXPAHHOCTH OKpYXKarolled cpensl,
IUTAaHUPOBAHUS MOCTYIIKOB M OLIEHKH MX BO3MOXKHBIX MOCIICACTBUH I OKPYXAIOIIEH Cpebl, OCO3HAHUEM INI00aTbHOrO Xapakrepa
9KOJIOTMYECKHX NPOOJIEM U IyTeH UX PELIeHNS;

8) aganTanus K M3MEHSIOLIMMCS YCJIOBUSM COLUAJIBbHOI M NPUPOIHOM cpeabl:

TOTOBHOCTBIO K JICHICTBHSM B YCIIOBHAX HEONPEACIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHIECKYIO
JEeATEeIbHOCTD, B TOM YHCIIE YMEHHE YUUTHCS Y APYIHX JIIO/eH, IPHOOpEeTaTh B COBMECTHOM AEATENHbHOCTH HOBBIE 3HAHHSI, HABBIKU U
KOMIIETEHIIMH U3 ONbITa JPYTHUX;

HEOOXOAUMOCTBIO B (DOPMHUPOBAHWY HOBBIX 3HAHUH, B TOM 4HCIe (GOPMYIUPOBATH UAEH, TIOHATHUS, TUIIOTE3bI 00 00BEKTaX U
SBJICHUAX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABATh AC(PUINTHI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE
pasBHTHE;

CIIOCOOHOCTBIO OCO3HABAThH CTPECCOBYIO CUTYAIHIO, BOCTIPHHIMATh CTPECCOBYIO CUTYALIMIO KaK BBI30B, TPEOYIOIINI KOHTpMED,
KOPPEKTUPOBATh NIPUHAMAEMBIE PEIICHHS U AHCTBUS, (OPMYITHPOBATh H OLICHUBATH PUCKH U MOCIEACTBHS, (OPMUPOBATH OIIBIT.

METANPEJIMETHBIE PE3YJIbTATbI

Ilo3naBaTeabHbIE yHuBepcaJjJibHbI€ y‘leﬁﬂble aedcTBUS

ba3zoBble JJornueckue aeicTBusi:

e BBIBIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX OOBEKTOB, IMOHSATHHA, OTHOIICHUA MEXITY
TIOHATUSAMH, (POPMYIHPOBATH ONIPEIEICHIUS TOHATHIA, YCTaHABIMBATH CYIIECTBEHHBIH MPU3HAK KIaCCU(PHUKAIIIH, OCHOBAHHUS
JUTS 000OIIEHNS U CPAaBHEHMS, KPUTEPUH IIPOBOIUMOT0 aHAITI3a;

e  BOCIPUHHMATH, (OPMYIHUPOBATh WM MPEOOPa3OBBIBATH CYXICHHS: YTBEPAWTEIFHBIE W OTPUIATEIbHBIC, CIHHUYHBIC,
YacTHBIC U O0IINe, YCIOBHBIE,

e  BBIIBIATH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3W M IPOTHBOpEYHs B (aKkTaxX, MaHHBIX, HAONIONEHHUAX H
YTBEP)KICHUAX, TPEIaraTh KPUTSPHUHU JJIS1 BBISIBICHUS 3aKOHOMEPHOCTEH U IIPOTUBOPEUHIA;

®  JleNaTh BBIBOJBI C UCIIONE30BAaHIEM 3aKOHOB JIOTHKH, NS TyKTHBHBIX U MHIYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKITFOUESHHH IO
aHAJIOTUH;

e pa30upaTh JOKA3aTENBCTBA MATEMATHICCKUX YTBEPXKACHUH (TIPSMBICE W OT IPOTHUBHOTO), MPOBOIUTH CaAMOCTOSTEIHHO
HECIIOXKHBIE JIOKA3aTeIbCTBA MAaTeMAaTHYCCKUX (PaKTOB, BHICTPAWBATh AaApPTYMEHTANMIO, IPHUBOAUTH TPUMEPHI W
KOHTPIPUMEPHI, 000CHOBEIBAaTh COOCTBEHHBIC PACCYKIICHHS,

e BBIOWpaTh crmocod pemeHWs y4eOHOW 3amaunm (CpaBHHUBATh HECKONBKO BapHAHTOB pEIICHWS, BHEIOMpaTh Hambomee
TTOJIX OJTSATIHNA C YIETOM CaMOCTOSITEITFHO BBIJICIICHHBIX KPUTEPHCB).



ba3oBble uccienoBaTe/bCcKue 1eCTBUS

®  CIOJB30BAaTh BOMNPOCH KaK HWCCIICAOBATCIBCKUI WHCTPYMEHT IO3HAHUSA, (HOPMYITHUPOBATH BOIPOCHI, (HUKCHPYIOIIHE
MPOTHBOpEYHE, MPOOJIEMY, CaMOCTOSTEIBHO VCTaHABIMBATH HWCKOMOE W JaHHOE, (OPMHUPOBATH THUIOTE3Y,
apTryMEHTHUPOBATH CBOIO TIO3UIIHIO, MHCHHE;

® TPOBOAUTH IO CAMOCTOSTEIBHO COCTABJICHHOMY IUIAHY HECIOXKHBIA SKCIEPUMEHT, HEOONBINOE HWCCIEIOBAaHUE IIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOTr0 00BEKTa, 3aBHCUMOCTEH 00BEKTOB MEXKIY COOOI;

®  CaMOCTOSATENBHO (OPMYITHPOBATH OOOOIICHUS W BBIBOIBI TI0 pe3yibTaTaM MPOBEAEHHOIO HAOIIOJCHUS, UCCICIOBAHMS,
OIICHUBATh IOCTOBEPHOCTh MOJTYICHHBIX PE3yIbTATOB, BRIBOJIOB U 00OOIICHHUI;

e  MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATE MPEIIIONIOKEHHUS O €r0 PAa3BUTUH B HOBBIX YCIIOBUSX.

Pa6ora ¢ undopmanueii:

®  BBIABJIATH HEOCTATOYHOCTH U H30BITOYHOCTH HH()OPMAITHH, JaHHBIX, HCOOXOIUMBIX JUIS PEIICHUS 3a/1a4H;

e  BBIOWpaTh, AHAIU3UPOBATH, CHUCTEMATH3HUPOBATH W HWHTEPIPETHPOBATHL HH(POPMAIUIO pPA3JIMYHBIX BHIAOB U (HOpM
MIPEICTABIICHHUS;

e  BBIOMpaTh (HOpMY NpEINCTaBICHHUS HH(OOPMAIUM W HUTIOCTPUPOBATH pEIlaeMbIe 3aJla4d CXEMaMH, TUarpaMMaMU, HHOW
rpadUKoi U MX KOMOMHAIUSIMU;

®  OICHUBaTh HAASKHOCTE WH(POPMANMK 1O KPUTCPUSM, NPEHJIOKCHHBIM YUUTEIEM WIH CHOPMYITUPOBAHHBIM
CaMOCTOSITEIIBHO.

KoMMyHHKATHBHBIE YHUBEPCATbHBIE yUeOHbIE IeCTBHS:

e  BOCIPUHHUMATH U (HOPMYITHPOBATH CYXKJCHUSA B COOTBETCTBUU C YCIOBHSIMHM H IENSAMHU OOIICHHUS, SICHO, TOYHO, TPAMOTHO
BBIPaXKaTh CBOK) TOYKY 3PCHHS B YCTHBIX W THCBMEHHBIX TEKCTaX, JaBaTh IMOSCHCHUS 110 XOMy PCIICHHS 3aJauH,
KOMMCHTHUPOBATh MTOJYICHHBIH PE3yNIbTaT;

e B XoJic 00CYXJICHHsI 33JIJaBaTh BOMPOCHI IO CYIIECTBY 00CYkKIaeMON TEMBbI, IPOOJIEMBI, pEIIacMoi 3a1a4l, BBICKA3hIBATh
WICH, HAlCJIICHHBIC Ha IMOMCK PCIICHUA, COIOCTABJIATHL CBOU Cy)K}IeHI/Iﬂ C Cy)K}IeHPIS[MH leyT‘I/IX Y4aCTHUKOB Juajora,
00HapYKUBaTh Pa3IM4Ke M CXOJCTBO MO3UIMH, B KOPPEKTHOH (hopMe GOpMyIIMPOBATH pa3HOIIACHs], CBOM BO3PAKEHHS;

o MpeaAcCTaBJIATb peSy_]'[I)TaTI)I peuicHuA 3aaa4u, SKCICPUMEHTA, UCCIIEA0OBaHUA, IIPOCKTA, CAMOCTOATCIBHO BI)I6I/IpaTI) d)OpMaT
BBICTYIUICHUS C YYETOM 3a/1a4 IIPE3EHTALIMH U OCOOCHHOCTEW ayIMTOpHUH;

o IIOHUMAaTh W MUCIOJIbB30BATh HpeI/IMyU_[eCTBa KOMaH}IHOﬁ u HHJIPIBH]IyaJ'IBHOﬁ pa6OTbI npu  peuICHUN y‘-Ie6HI)IX
MaTeMAaTHUECKHX 3a]a4;

®  MPUHUMATH IEJIb COBMECTHOM JACATEIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHON pabOThI, Pacipee/siTh BUIbI pa0oT,
JIOrOBapHBATHCS, 00CYKIATh TPOLECC U PE3YabTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKHX JIFOJICH;

®  y4yacTBOBaTh B IPYNIIOBBIX (opMax paboThl (00CYkKIeHHUS,, 0OMEH MHEHHUSMH, MO3TOBBIE HITYPMBI U JIPYrHe), BBIOIHSITH
CBOIO YacTh pabOThI U KOOPJMHUPOBATH CBOM JACHCTBUS C IPYTUMHU YWiEHAMH KOMaH/Ibl, OLICHUBATh KA4€CTBO CBOET'0 BKJIA/A
B OOLIMIA TPOAYKT [0 KPUTEPHSIM, CHOPMYITUPOBAHHBIM YHaCTHUKAMH B3aUMOJICHCTBHSL.

PeryasiTuBHbIEe yHHBepcaabHble yuyeOHbIe el cTBUA
Camoopranuszanms:

®  CaMOCTOSITENILHO COCTABIISITH IUIAH, AJITOPUTM pEIICHHs 3aJadl (WM ero 4acTh), BHIOMPATh CHOCOO pelIeHus ¢ yuEToM
HMEIOIIHUXCSl PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PELICHUI C Y4ETOM
HOBOW MH(OpPMAIIUH.

CaMOKOHTPO/Ib, IMOLUOHAJIBHbIN HHTENIEKT:

®  BJAJETh CIIOCOOAMHU CAMOIPOBEPKH, CAMOKOHTPOJISI MPOLIECCa U PE3YIbTaTa PELICHHs MAaTeMaTHIECKO 3a/1auu;

e  TpenBUAETH TPYOHOCTH, KOTOPHIE MOTYT BOSHHKHYTH IPH PEIICHHH 3a/la4d, BHOCUTh KOPPEKTHBHI B JESATEIbHOCTH Ha
OCHOBE HOBBIX OOCTOSITEJIbCTB, HAHICHHBIX ONIMOOK, BBISIBICHHBIX TPYJHOCTEH;

®  OICHHWBATh COOTBETCTBHE PE3YyNbTaTa JNEATEIEHOCTH MOCTABICHHON LIENH M YCIOBHUAM, OOBSICHATH MIPUINHBI JOCTH)KCHHUS
WM HEJIOCTYOKEHUS 111, HAXOUTh OIIUOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K xoHIy 06y4enus B 7 kiaacce 00yJarONIHIACS TOIXYIUT CIAEAYIOIINE IPEIMETHEIE Pe3yIbTaThI:

Yucaa U BBIYUCTICHUS

BeIoHATS, cOUeTast yCTHBIE M MMCbMEHHBIE TPUEMBI, apu(hMETHUECKHE ICHCTBHSI C pallOHATBHBIMU YHCIaMH.

HaxoanuTh 3Ha4€HNSs YUCIIOBBIX BBIPAKCHUH, IPIMEHATH Pa3HOOOPa3HbIE CIOCOOBI M MPUEMBI BEIYUCICHUSI 3HAUCHNH APOOHBIX
BBIpa)KEHNH, COAEPKAIIMX OOBIKHOBEHHBIE U JECATHIHBIE APOOH.

[lepexoautes OT omHOW (QOPMBI 3amKCH YHCEN K Jpyroil (mpeoOpa3oBBIBATH NECATHYHYIO OpOOh B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B ICCATHIHYIO, B YACTHOCTH B OECKOHEUHYIO NECITUIHYIO APOOb).

CpaBHHUBATh U yHIOPSAAOYMBATH PAIIMOHAIBHBIC YHCIIA.

OKpyYTIATH YHCHA.

BbINONHATE NPUKUAKY U OLIEHKY PE3yJIbTaTa BBIYUCIECHUI, OLIEHKY 3HaUEHHUI YUCIIOBBIX BbIpaKEHUI. BBINONHATH NECTBUS CO
CTENCHSAMH C HATYPaJIbHBIMH MOKa3aTEISIMU.

[TpuMeHATh NpU3HAKY AETMMOCTH, Pa3JIOKEHHE HAa MHOKUTEIIN HATypaIbHBIX YHCEI.

Pemath mpaKkTHKO-OPUEHTUPOBAHHBIE 3a/1a4d, CBSI3AHHBIE C OTHOIICHHEM BEIMYHMH, IPONOPIMOHATIBHOCTRIO BEIUYHH,
MIPOLIEHTaMH, HHTEPIPETUPOBATE PE3YIbTAThl PEICHU 3a/1a4 ¢ YIETOM OrpaHMYEHHH, CBA3aHHBIX CO CBOWCTBAMHU paccMaTpHUBAEMBbIX
00BEKTOB.

AJireGpanyeckue BbIpaKeHHs!

Hcnonp3oBaTh anreOpandecKkyro TEpMUHOIOTUIO M CHMBOJIHKY, TPUMEHATH €€ B Ipoliecce OCBOCHHUS y4eOHOTr0 MaTepHaa.

HaxoauTh 3Ha4eHNs OYKBEHHBIX BBIPa)KCHUH MPU 33/IlaHHBIX 3HAYECHHSX MEPEMEHHBIX.



BeImmonHATh MpeoOpa3oBaHus [ETI0r0 BEIPAXKEHHS B MHOTOWICH NPHUBEACHUEM TOI00HBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BBIMTONMHATS YMHOXKEHHE OJHOWIEHA HA MHOTOWICH M MHOTOWIEHa Ha MHOTOWIECH, IIPUMEHATH (DOPMYIBI KBaApaTta CyMMBI H
KBaJ[paTa pa3HOCTH.

OcymiecTBIATh Pa3IOKEeHNE MHOTOWICHOB Ha MHOXHTENM C TOMOINBIO BBIHECEHHMS 32 CKOOKM OOINero MHOXHTEI,
TPYNITHUPOBKH CJIaraeMbIX, IPUMEHEHHS (POPMYJI COKPAIEHHOTO YMHOXEHUSI.

[TpumensaTh npeoOpa3oBaHMs MHOTOWICHOB JUIS PEIICHHS PAa3IMYHBIX 3a/7a4 W3 MaTeMaTHKH, CMEXHBIX MpPEIMETOB, U3
peabHON MPaKTHUKH.

Hcnonp3oBaTh CBOMCTBA CTENEHEN C HATYpaIbHBIMHU TIOKa3aTeNsIMH ISl IPe00pa30BaHUsI BEIPAYKEHUH.

YpaBHeHHS] U HEPaBEHCTBA

Pemats nuHeHHBIE ypaBHEHHUS C OJJHOW ITEpPEMEHHOM, IIPUMEHSIS [TpaBuiIa IIepexo/ia OT UCXOIHOT'0 yPaBHEHHUS K PABHOCHIILHOMY
emy. [IpoBepsTh, SIBISIETCS JIN YUCIO KOPHEM YpaBHEHHSI.

[IpumensTh rpaduyecKre METObI IIPH PELICHUN JINHEHHBIX YPaBHEHUH U UX CHCTEM.

[ToxgOupaTh NpUMeEpHI ap YUCe, SBISIOMINXCS pEIICHNEM JINHEHHOTO YpaBHEHHS C IBYMSI ITepEeMEHHBIMH.

CrtpouTh B KOOPJUHATHOW IUIOCKOCTH TpaduK JIMHEHHOTO ypaBHEHWS C JByMS IEpEeMEHHBIMH, IOJb3YSICH Tpadukom,
MIPUBOANTH MPUMEPHI PEIICHUST YPAaBHEHUSL.

Pematb cucTeMbl IBYX JIMHEHHBIX YpaBHEHUH C IBYMs IIEPEMEHHBIMH, B TOM YHCIIE rpadUuecKy.

CocTaBmsiTh ¥ pemarh JIMHEHHOEe ypaBHEHNE WIIM CUCTEMY JIMHEHHBIX YpaBHEHHH 10 YCIOBHIO 33Ja4H, HHTEPIIPETHPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3aJ[auyl MOJy4eHHBIH pe3ysbTarT.

DyHKIMHU

N300pakaTh Ha KOOPAMHATHOW IMPSIMOW TOYKE, COOTBETCTBYIOIIME 33JaHHBIM KOODJMHATAM, JY4H, OTPE3KH, WHTEPBAJIb,
3aIUChIBATh YUCIIOBBIE TPOMEXYTKU Ha aJre0panyeckoM sI3bIKe.

OtMeuaTh B KOOPAWHATHOM TUIOCKOCTH TOYKH 110 33JJaHHBIM KOOpJAMHATaM, CTPOUTh IpaUKu JTHHEHHBIX (yHKIHHA. CTpOUTH
rpaduk pyHKImH Y = [X|.

OnuceIBaTh C IIOMOIIBIO (byHKLII/II‘/II U3BECTHBIC 3aBUCHUMOCTU MEXKAY BECJIMYUMHAMU: CKOPOCTb, BpPEMs, pPAacCTOSAHUE, LE€HA,
KOJIMYECTBO, CTOMMOCTD, IIPOU3BOIMTEIBHOCTD, BpeMsi, 00BEM paboThI.

HaxonuTh 3HaueHHe QYHKINU 10 3HAUYEHHUIO €€ apryMeHTa.

[TonumaTth rpaduueckuii cocod NpencTaBiIeHus U aHajiu3a MHQOpMAIMH, U3BJIEKATh U MHTEPIPETHPOBATh MH(GOPMAIIIO U3
rpagpuKoB peaybHBIX MIPOLECCOB U 3aBUCUMOCTEH.

K xoHIty oOy4yenus B 8 kiiacce 00y4aronuiicss MONIYYUT CIEAYIOUINE TPEAMETHbIC PE3YAbTaThI:

Yucna 1 BHIYUCIEHUS

Hcnonb3oBaTh HauaIbHBIE IPEACTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX YHCEI AJIsl CPABHEHUS, OKPYITICHUS U BBIUKMCIICHHH,
n300pakaTh NEUCTBUTENbHBIC YUCIA TOYKAMHU HA KOOPIMHATHOW TPSIMOIi.

[MpumensaTh noHATHE apU(PMETHIECKOTO KBaJPATHOTO KOPHsI, HAXOAUTH KBaJAPATHBIE KOPHH, UCIONb3YS NPU HEOOX OAUMOCTH
KaJIbKYJIATOP, BBIIONHATE IPE0OPa30BaHus BHIPAKCHHH, COIEP)KAILMX KBaAPAaTHbIE KOPHH, UCIIONIB3Ysl CBOHCTBA KOPHEH.

Hcnonp30BaTh 3anucy OOJNBIINX U MAJIBIX YHCEN C TIOMOIIBIO IECATUYHBIX Ipo0eil u creneneit uucna 10.

AdareOpaunyeckue BbIpaKeHUs

[TpyuMeHATh MOHATHE CTENEHU C LEbIM IOKa3aTeleM, BBIIOIHATH NMpeoOpa3oBaHUS BBIPAKEHMH, COIEpKalUX CTEIECHH C
LIEITIBIM TTOKa3aTeNleM.

BBINOMHATH TOXIECTBEHHBIE IPE0OPa30BaHMs PAlMOHAIBHBIX BHIPAXKEHHUI HA OCHOBE IPABUII ISHCTBUI HaJl MHOTOWIEHAMH U
anreOpanueckuMu ApOOSIMHU.

PackiianpiBaTh KBaApaTHBIM TPEXWIEH HA MHOXKHUTEIH.

[MpumMensTh peoOpa30BaHus BRIPaKEHUI IS PEIISHUs Pa3IMYHbIX 33124 U3 MaTEMAaTHKH, CMEKHBIX PEIMETOB, 3 PealbHOM
MPaKTHKH.

YpaBHeHMs 1 HEPaBeHCTBa

Pemats nuHelHble, KBaJpaTHbIE YpaBHEHHS U PAllMOHAJIBHBIC YPaBHEHMs, CBOASIIMECS K HUM, CUCTEMBI ABYX YpaBHEHHH C
JIBYMSI TIEPEMEHHBIMH.

[IpoBoguTH TpOCTEWIHME HCCIENOBAHMS YPAaBHEHWH M CHCTEM YpPaBHEHHH, B TOM YHCIE C MPUMEHEHHEM TpapuuecKux
MIPE/ICTaBICHUH (yCTaHABIMBATh, UMEET JI YPABHEHUE WII CHCTEMa YPaBHEHHUH PEIIeHNUs, €CIIM NMEET, TO CKOJIBKO, U ITpoUee).

[lepexoanuTs OT cIOBecHOW (OPMYIHPOBKU 3a7aud K €€ anreOpandecKoi MOJENH C MOMOIIBI0 COCTABIICHUS YPaBHEHUS U
CHCTEMbI YpaBHEHHH, HHTEPIIPETHPOBATh B COOTBETCTBUHU C KOHTEKCTOM 334 TTOy4E€HHbBIH PE3yIbTaT.

[IpumeHsTH CBOMCTBA YUCIOBBIX HEPABEHCTB Ul CPABHEHHUS, OLICHKH, PELLIATh JIMHEHHbIE HEPABEHCTBA ¢ OJHOW IEPEMEHHON U
UX CHCTEMBI, AaBaTh IPa(hUUECKYIO MITFOCTPAIIMIO MHOKECTBA PEILICHUI HEPaBEeHCTBA, CUCTEMBbl HEPABEHCTB.

DyHKIMHU

[lornMaTte ¥ WCTIONB30BaTh (DYHKIMOHANBHBIE TOHATHS W S3BIK (TEPMHHBI, CHMBOJIMYECKHE OOO3HAUCHMS), ONPEIEIATH
3HaYeHHE (PYHKITUH 10 3HAYCHUIO apTyMEHTa, ONPEIETATh CBOMCTBA (PYHKITUH 10 € TpaduKy.

Crtpouts rpaduKH dJIeMEHTAPHBIX (PYHKIMN BUAA:

y=k/X,y=x2,y=x3,y = [X|, Yy = VX, ONUCHIBATH CBOWCTBA YHCIOBOH (YHKIHH 110 €€ TpapHKy.

K xoHIy 00y4eHus B 9 kiacce 00yqarOnIHiACs MONXYIUT CISAYIOMINE IPSIMETHEIE Pe3yIbTaTHL:

Yucia 1 BBIYUCTCHUS

CpaBHUBATh M yHOPSAAOYNBATH PALOHANBHBIC U HPPAIIMOHAIBHBIC YHCIIA.

BermonsATs apudmMerniyeckue NeHCTBHS C palMOHAIBHBIMH YHCIIAMH, COYETasi YCTHBIE M NMMCbMEHHBIC TIPHEMBI, BBITIOIHSTD
BBIYHMCIICHHS C HPPANMOHAIBHBIMI YUCTIAMH.

HaxoanuTh 3Ha4eHHs CTENEHEH ¢ IeIBIMHU ITOKa3aTeIsIMU U KOPHEH, BBIYHCISATD 3HAUEHNS YUCTIOBBIX BBIPAXKESHHUM.

OKpyrasaTh AEHCTBUTEIBHBIE YNCIIA, BRIIONHATD IPUKHUIKY PE3YIbTaTa BHIYMCICHUH, OLIEHKY YHCIIOBBIX BBIPAKEHHH.

YpaBHeHHS U HEPABEHCTBA



Pemiath nuHEWHBIE W KBaJpaTHbIC ypaBHEHHS, YPaBHEHUS, CBOMSIIMECS K HHUM, MPOCTEHIIME APOOHO-palHOHATbHbBIC
YpaBHEHHUSL.

Pemiath cucteMbl IBYX JTHHEHHBIX YPaBHEHHUI C IBYMs IEPEMEHHBIMHU M CHCTEMBI IBYX YPaBHEHHH, B KOTOPBIX OJTHO YpaBHECHHE
HE SBIISICTCS JIMHCHHBIM.

Pemats TekcTOBBIE 331aUK ANTeOpandecKUM CIIOCOOOM C TIOMOIIBIO COCTABIICHUS YPAaBHEHHSI MIIM CHCTEMBI IBYX YpaBHEHHI ¢
JBYMS TIEPEMEHHBIMH.

[IpoBomuTh mpocTeiinme HCccIeoBaHUsS YpaBHEHMH M CHCTEM YpPaBHEHHH, B TOM 4YHCIE C INPUMEHEHHEM TrpaduuecKux
TIPE/ICTaBICHUH (YCTaHABIMBATh, UMEET JI YPaBHEHNE WM CHCTEMa YPaBHEHUH PEIIEHHs, €CIIH MIMEET, TO CKOJIBKO, M TIpOYee).

Pemate nmHeliHBIE HepaBEeHCTBa, KBaJpaTHbIE HEPAaBEHCTBA, HM300pakaTh pEIICHWE HEPABEHCTB Ha YHCIOBOW IIPSIMOH,
3aIUCHIBATH PEIICHHUE C IOMOIIBIO CHMBOJIOB.

Pemate cucremMbl JMHEHHBIX HEPAaBEHCTB, CHCTEMBI HEPAaBEHCTB, BKIIOYAIOIINE KBaJpaTHOE HEPaBEHCTBO, H300pakaTh
pelIeHre CHCTEMbl HEPaBEHCTB Ha YHCIIOBOM MPSMOH, 3aITUCHIBATh PENICHHE C TOMOIIBI0 CHMBOJIOB.

Hcnonp3oBaTh HEpaBEeHCTBA NP PELIEHUN Pa3IHMYHBIX 3a]a4.

DyHKIMHU

PacriosnaBath (yHKIMM W3y4eHHBIX BUIOB. [lOKa3piBaTh CXEMAaTHUECKH PpACIIONIOKEHWE Ha KOOPAWHATHOM IUIOCKOCTH
rpaduko (yuximii Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx + ¢, y = x3, y = VX, y = ||, B 3aBHCHMOCTH OT 3HaYCHHii
K03((HUIMEHTOB, OIICHIBATH CBOWCTBA (DYHKIIMH.

CrpouTth 1 M300paxaTh CXeMaTHUECKU IpadvKi KBaPATHYHBIX (YHKIIMH, OMUCHIBATH CBOMCTBA KBAPATUYHBIX (QYHKLIUH 1O
ux rpadukam.

Pacrio3naBaTh KBagpaTHYHYIO (QYHKIHUIO TI0 OpMYysie, NPUBOANUTH MPUMEPHI KBaJIPaTHYHBIX (DYHKIWH M3 pealbHOH KHU3HH,
(U3UKH, TEOMETPHUH.

YucaoBbie MOCTeI0BATEIHLHOCTH U MPOTPecCHH

Pacrio3HaBaTh apu(h)METHUECKYIO U TEOMETPUIECKYIO POTPECCUU MPH Pa3HBIX Croco0ax 3aaHus.

BBINONHATE BBIYHUCIIEHHSI C UCIIONb30BaHHEM (POpMyYI N-TO 4wiieHa apupMETHIECKOW M TeOMETPHUYECKOH MPOrpeccuii, CyMMbI
HEPBbIX N YICHOB.

N300pakaTh WieHbl NOCIEOBATEIBHOCTH TOYKAMHU HA KOOPIUHATHOH TIOCKOCTH.

Pemiate 3asauu, CBsI3aHHBIE C YHCIOBBIMM TIOCJEIOBATEIBHOCTSAMH, B TOM WYHCJIE 3aJayd W3 peajbHOW JKW3HH (C
UCIIOJIb30BaHUEM KaJIbKYIISATOPA, IU(PPOBBIX TEXHOIOTHIA).



TEMATHYECKOE IINTAHMPOBAHUE

7 KIIACC
KosnuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U (un¢posbie)
n/n TeM NPOrpaMMbI Bcero Kontposbubie Hpakruyeckue oOpa3oBaTtejibHbIE
padoTsI padoTsl pecypebl
1 Yucna v BEIYUCIICHUS. 25 1 Bubaunoreka [JOK
ParroHanbHbpIe YnCIa https://m.edso0.ru/7f415b90
bubaunoreka [JOK
2 A 27 1 https://m.edsoo.ru/7f415b90
bubaunoreka [JOK
3 VPaBHCHH H HEPABCHCTRA 20 1 https://m.edsoo.ru/7f415b90
4 Koopaunatsr u rpadux. 24 1 bubanoreka [JOK
DyHKIMH https://m.edsoo.ru/7f415b90
Bbubaunoreka [JOK
5 Tosropenue n 06obmienme 6 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB 102 5 0
I10 TTPOTPAMME
8 KJIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jeoB U (uudposbie)
n/n TeM MPOrpaMMbl Bcero Ko&npo.m,m,le H%alcnmec]me o0pa3oBaTesbHbIE
padoTsl padoThI pecyper
1 Uucna v BRIUKCICHUS. 15 bubaunoreka [JOK
KBaapaTHbie KOPHH https://m.edsoo.ru/7f417af8
;| oo e ; Bumorera 10K
! https://m.edsoo.ru/7f417af8
[OKa3aTeIeM
3 BA;IFE?KIZ:?{PII/ITCIIE:; ATHBIH 5 1 bubmuorexa LIOK
P - ABAIp https://m.edsoo.ru/7f417af8
TpEXWICH
4 BA;Irz?KIz{P;;eCKHe 15 1 bubarnoreka [JOK
P ) https://m.edsoo.ru/7f417af8
Aunrebpandeckas 1poOb
5 YpaBHEHHS U HEPABEHCTBA. 15 1 bubnunoreka I[JOK
KBaapaTHble ypaBHECHHS https://m.edsoo.ru/7f417af8
6 YpaBHEHHS U HEPABEHCTBA. 13 bubnunoreka [JOK
CucreMbl ypaBHEHH i https://m.edsoo.ru/7f417af8
7 VYpaBHEHMSI U HEPABEHCTBA. 12 1 bubnuoreka [JOK
Hepasencrpa https://m.edsoo.ru/7f417af8
8 Oynakrn. OCHOBHBIE 5 bubmnoreka ITOK
HOHSTHUS https://m.edsoo.ru/7f417af8
9 @yHkumu. YucnoBbie 9 bubmmoreka ITOK
GbyHKIIHH https://m.edsoo.ru/7f417af8
bubnmoreka [JOK
10 Tosropenue u 06odmenme 6 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I1O 102 5 0
[MNPOI'PAMME
9 KUIACC
KosnyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3/ieioB U (uugposbie)
n/n TeM MPOrpaMMsl Bcero KonTponbhsie TpaxTHaeckne o0pa3oBaTejbHbIE
padoTsl padoTsl pecypebi
1 Yucna 1 BEIYUCIICHUS. 9 bubaroreka [TOK

JleWicTBUTENbHBIE YKCIIA

https://m.edsoo.ru/7f419d08
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ypaBHeHI/IH 1 HCPABCHCTBA.

2 VYpaBHeHUs ¢ OOHON 14 bubmorerca IOK
HepeMerHofi https://m.edsoo.ru/7f419d08

3 VYpaBHEHUs U HEPABEHCTBA. 14 bubanoreka [TOK
Cucrembl ypaBHEHHI https://m.edsoo.ru/7f419d08

4 VYpaBHEHUs U HEPaBEHCTBA. 16 bubanoreka [TOK
HepaBencta https://m.edsoo.ru/7f419d08
> Dy 16 g eds0o.r71419008

6 UucnoBsle NOCIEN0BATENEHOCTH 15 Brbmmorexa [10K
https://m.edsoo.ru/7f419d08

7 [ToBTOpEHME, 0000IICHHE, 18 bubaunoreka [JOK
CHCTEMaTH3alus 3HAHUH https://m.edsoo.ru/7f419d08

OBLIEE KOJIMYECTBO YACOB I1O 102

[MNPOI'PAMME
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