MynununanbHoe OIKETHOE 00111e00pa30BaTEIbHOE YUPEKICHUE
«Cpennssa mwkosa Nel6 nmenu I'eposs Coserckoro Coroza Crenana MBanosa
ropona Eenaropun Pecniyonviku Kpeimy»

PABOYAS ITPOI'PAMMA
no AJITEBPE
HA YPOBEHb OCHOBHOI'0 00111er0 00pa30BaHMs

g 7-9 kiiaccoB

(CootBetcTByeT (heaepanbHON 00pazoBarenbHOM mporpamme OO0,
YTBEPKIAEHHOW MPUKA30M
MunucrtepctBa npocsetienus Poccuiickoit @enepannmn
ot 18.05.2023 Ne370)

2023r.



HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma no anredpe Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHus COCTAaBICHA Ha
OCHOBE TpeOOBaHMH K pe3yIbTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTEIbHON IIPOTPAMMBI
OCHOBHOTO 0011ero oopa3oBanus, npeacraBieHHsix B PI'OC 000, a Taxxke denepaabHON

pabodeii mporpaMMbl BOCTIUTAHUS.

AnreOpa sIBISICTCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIero oOpa3oBaHUs: OHA
O6GCHGLH/IBaeT HU3YUYCHHC APYTUX AUCHUILINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMaHUTApHOT'O
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO Ui MPOJOIDKEHHUS 00pa30BaHUs U B TIOBCEHEBHOM KU3HHU.
Pa3Butne y oOywarouuxcs Hay4YHbIX HpPEICTaBICHUM O TMPOUCXOXKJIEHUU U CYIIHOCTH
anredpanveckux aOCTpakKIMil, crnocobe OTpakeHHs MaTeMaTHUYeCKOM HayKoW SBICHUA U
MPOIIECCOB B TPUPOJE MW OOLIECTBE, POJIM MATEMaTHYECKOTO MOJICTHPOBAHHUS B HAyIHOM
MO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (OPMUPOBAHHUIO HAYyYHOTO MHUPOBO33PEHMSI U KadeCTB
MBIIIUICHUS, HEOOXOIUMBIX JUIsl aJanTaliyd B COBpeMEHHOM IudpoBoMm oOmectBe. M3yuenue
anreOpbl oOecrieyrBaeT pa3BUTHE YMEHUS HA00IaTh, CPABHUBATH, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBAaTh CBOM
NeUCTBUS U BBIBOJBI, GOpMYIHpoBaTh yrBepxacHUs. OcBoeHHe Kypca anreOpbl oOecrieunBaeT
Pa3BUTHUEC JIOTUYCCKOTO MBIIIJICHUSA O6yan0H_[I/IXC${I OHM HCIOJIB3YHOT OCAYKTHBHBIC U
WHAYKTHBHBIE PACCYXICHHUsS, 0000IEHNe W KOHKPETHU3AlNI0, a0CTparupoBaHWE M aHAJIOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIBPHOW JESITEIBHOCTH
oOyJarommuxcs, TMOITOMY CaMOCTOSITENIbHOE peIICHWEe 3a7ad  SBJSICTCS — peajm3armeit
JESATETPHOCTHOTO MPHHIINATIA 00YICHHUSI.

B crpykType mnporpammbl yueOHOTO Kypca «Anredpa» sl OCHOBHOTO OOIIETro
00pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJEpKATEeIbHO-METOqHUecKue JIMHUKN: «Yucma u
BBIUUCIICHUSY, «AJreOpandeckue BBIPAKCHUS», «YPaBHEHHS M HEPAaBEHCTBa», «DYyHKIUWY.
Kaxnast u3 3TuX comepKaTelIbHO-METOJMUECKUX JIMHUH pa3BUBACTCS HA MPOTSHKCHUH TPEX JIET
W3yUYEHHsI Kypca, B3aMMOJICHCTBYS C IPYTMMHU €ro JIMHUSAMH. B Xo1e nzydenus y4eOHOro Kypca
00y4aroIUMCs PUXOAUTCS JIOTUYECKU PACCYXKIAATh, UCIIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s3bIK. B CBSI3M ¢ 3THM B IporpaMMy yu4eOHOTO Kypca «AJredpay BKIFOUEHBI HEKOTOPHIE OCHOBEI
JIOTHKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3JieliaXx MaTeMaTH4YeCKOTO OOpa3oBaHHS U
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHUCS OCHOB YHHBEPCAIBHOTO MAaTEMaTHYECKOTO
si3bika. ConepKaTenbHON U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca «AreOpay sBIISETCS
€ro MHTErPUPOBAHHBIN XapaKTep.

Conmepxkanne nuHHM «Yucna W BBIYUCICHHS» CIYXUT OCHOBOH JUIsl JalIbHEHIIETO
W3yUYEHHs] MaTEeMaTHUKU, CIIOCOOCTBYET PA3BUTHIO y OOYYAIONIUXCS JIOTUYECKOTO MBIIJICHHUS,
(OPMUPOBAHHIO YMEHHSI TOJIb30BAThCS AITOPUTMAMH, & TAK)KE MPUOOPETEHUIO MPAKTHUCCKUX
HABBIKOB, HEOOXOJUMBIX ISl MOBCEIHEBHOW XU3HHU. Pa3BUTHE MOHATHS O YHCJIC HAa YPOBHE
OCHOBHOTO 0011ero 00pa3oBaHUsl CBS3aHO C PALMOHAIBHBIMH U WPPAMOHAIBHBIMU YHCIAMHU,
(dbopMHUpOBaHHEM TPEJCTABIEHUN O NEHCTBUTENHLHOM 4YHCIE. 3aBeplICHHE OCBOSHUS YUCIIOBOU
JTUHUHU OTHECEHO K CpelHeMy 001eMy 00pa30BaHUIo.

CogepxaHue JByX anreOpamveckux JHHHH — «AnreOpanueckue BBIPOKEHUS» U
«YpaBHEHUST M  HEPaBEHCTBa»  CHOCOOCTByeT  (opMHUpOBaHUIO y  oOydarouuxcs
MaTeMaTHYeCKOro amnmapara, HeoOXOJAMMOTO MJisi pelIeHUs 3a7ad MaTeMaTHKH, CMEXHBIX
MPEeIMETOB M MPAKTHKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE 0CHOBHOTO 00I111eT0 00pa3oBaHus
yueOHBIH ~ MaTepuan TPYNIHPYETCs BOKPYr  pallMOHANBHBIX  BBIpaXeHHWd.  Anrebpa
JEMOHCTPHUPYET 3HaYCHHEe MaTeMaTUKU KaK s3bIKa JIJIsl IOCTPOCHUST MaTEeMaTHUECKUX MOJEIeH,
OTIMICAHUs TIPOLIECCOB U SIBJICHUU peanbHOro Mupa. B 3amaun oOyueHus anreOpe BXOIAT TaKxKe
JanbHEeHIee pa3BUTHE AaNTOPUTMHYECKOTO MBIIIIEHUS,, HEOOXOIUMOro, B YaCTHOCTH, IS
OCBOGHHSI Kypca HWH(POPMATUKUA, M OBJAJCHUE HABBIKAMHU JCITYKTHUBHBIX PACCYXICHHI.
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[IpeoOpazoBanre CHMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHUS, CIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUECTBY.

Conepxanve  (QyHKIMOHATBHO-TpAQUYECKOW JIMHWM  HAIEJICHO Ha  IOJIyYeHHUE
00OyJaronMMuUcs 3HAHUH 0 QYHKIUAX KaK BaKHEHUIIIEH MaTeMaTHUYeCKOW MOJETH IS OTIMCAHUS
U HCCIEJOBAaHUS Pa3HOOOPa3HBIX NMPOLECCOB W SIBICHUU B mpupoae u oOmecTtBe. M3ydenue
MaTepualia CIOCOOCTBYET pa3BUTHIO y OOYYAIOIIMXCS YMEHHS HWCIOJIB30BaTh pa3IMYHbIE
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMATHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJl B (DOPMHpOBAHHUE TIPEJICTABICHUN O PO MATEMATHKH B PA3BUTHUHW IHBWIIN3AIAN
Y KYJIBTYPBI.

CormacHo y4yeOHOMY TuTaHy B 7-9 Kiaccax u3ydaeTcsl y4eOHBIM Kypc «Anrebpay,
KOTOPBIH BKIIIOYAET CJIEAYIOIIME OCHOBHBIE pPa3lelNibl cofepkaHus: «Uucia W BBIYUCICHHS,
«AnredpanyecKkre BEIpOKEHU, «YPaBHEHUS U HEPABCHCTBAY, «DyHKITHH.

Ha u3yuenue yue6HOTrO Kypca «Anredpa» otBoautcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 gaca (3 daca B Heneno), B 9 kimacce — 102 ygaca (3 gaca B
HEJIEINIO).



COJEP/KAHUE OBYYEHUA
7 KUIIACC

Yuciaa ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOJ OT OAHOH (OpPMBI 3ammcu APoOeH K
npyroii. IloHsTHE pallMOHAIBHOIO YMCIIa, 3allMCh, CPABHEHUE, YIOPAJOUYMBAHUE PALIMOHATIBHBIX
grcen. ApudMeTHUeCKue NEHCTBUS ¢ pallMOHAIBHBIMH YHCIaMH. Pemienue 3amad u3 peaabHOR
IIPaKTUKU Ha YacTH, Ha APOOH.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeleM: ONpeJesieHue, NpeoOpa3oBaHUE BBIPAXKEHUN Ha
OCHOBE OTpeJieNIeHus], 3auch 0onbuX 4rcen. [IponeHTsl, 3anich NPOLEHTOB B BUJE JIPOOH U
npoOu B BUJIE MPOLEHTOB. TpU OCHOBHBIE 331a4d Ha MPOLIEHTHI, PEIIEHUE 3a/1a4 U3 peabHOM
MPaKTUKU.

[IpumeHeHne NpuU3HaKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM UHUCIIE MIpsiMasi U 0OpaTHas MPOTNIOPIMOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs!

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUs C IEepeMEHHOM. JlomycTUMBbIE 3HA4YEeHMS
nepeMeHHbIX. [IpeicTaBieHue 3aBUCUMOCTH MEXAY BEIMYMHAMH B BHJE (DOPMYIBIL.
Boruncnenus no ¢opmynam. IlpeobpazoBanne OyKBEHHBIX BBIPAXKEHUI, TOKIECTBEHHO PaBHbIE
BBIpa)KEHUS, MpaBWIa MpeoOpa3oBaHusl CYMM U MPOU3BENIEHUH, MpaBuUiia PaCKPhITUS CKOOOK U
MIPUBEACHUS MTOJOOHBIX ClIaraeMbiX.

CBOMCTBa CTENEHU € HATYPAJIbHBIM ITOKA3aTEIIEM.

Opnounensl U MHOrowieHsl. CteneHb MHOrowieHa. CliojKeHHe, BBIYUTAHUE, YMHOKECHUE
MHOTOWIECHOB. DOPMYIBI COKPAIEHHOIO YMHOKEHUS: KBaJpaT CyMMBl M KBaapaT Pa3HOCTH.
dopmyna pa3HOCTH KBagpaToB. Pa3nokeHre MHOTOYJICHOB Ha MHOXKHTEIIH.

YpaBHeHUs1 1 HEPABEHCTBA

VYpaBHeHHEe, KOpEHb YpaBHEHUs, IIpaBUia NMpeoOpa3oBaHMs YpaBHEHUS, PABHOCHIBHOCTh
YpaBHEHUH.

JluneitHoe ypaBHEHHUE C OJIHOM IMEPEMEHHOM, YHMCIO KOpPHEH JIMHEWMHOro ypaBHEHUS,
peleHre JMHEHHbIX ypaBHeHUM. CocTaBjieHME YpaBHEHHMM MO YCIOBHUIO 3aaaud. PenieHue
TEKCTOBBIX 33]1a4 ¢ IOMOLIbIO YPABHEHUM.

JIuHeliHOe ypaBHEHME C JBYMs NEpeMEHHbIMHU U ero rpaguk. Cucrema IByX JMHEHHBIX
ypaBHEHUH ¢ JByMs INepeMeHHbIMH. PelieHue cucrteM ypaBHEHUH CHOCOOOM IOJICTAHOBKHU.
[Ipumepsl perieHns TEKCTOBBIX 3a7ad ¢ TIOMOILBIO CUCTEM YPaBHEHUM.

DyHKUUH

Koopmunata Touku Ha mnpsmod. YucioBele NpoMexyTku. PaccrossHue Mexnay IByms
TOYKaMU KOOPJIMHATHOU MPSMOiA.

[IpsimoyronbpHast cuctema KoopauHat, ocu Ox u Oy. Abcuucca M OpaMHATa TOYKHU Ha
KoopAMHATHOM TmuiockocTH. [IpumMepsl rpadukos, 3anaHHbIX (opmynamu. UrteHue rpadukos
peanbHbIX 3aBucuMocTei. [lonstue ¢ynkuun. I'paduk Pyaknuu. CpoiictBa  QyHKUMIA.
Juneitnas ¢pynkiwms, e€ rpaduk. I'paduk Gpyrkiun y = |x|. [padudeckoe peiieHne THHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUM.

8 KVIACC

Yuciaa 1 BbIYMCTIEHUS

KBampatubeiii kopenb u3 uucna. [loHstue 00 wupparuoHadbHOM uyucie. JlecsTuuHbIe
MPUOTKEHUST UPPAMOHANBLHBIX uncen. CBoiicTBa apupMeTUYECKUX KBAJAPATHBIX KOPHEH U UX
MPUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAKCHHH M BBIYUCIEHUSM. JlelicTBUTENbHBIC
YHCIIa.

Crenensb c 1eJIbIM TIOKa3aTeneM U e€ cBorictBa. CTaHAapTHAs 3alUCh YHUCIIA.



AuredpanyecKue BbIpaKeHHs

KBagparHblil TpEXWIEH, pa3yIoKEHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIIN.

AnreOpandeckass ApoOb. OCHOBHOE CBOWMCTBO airebpamveckoid npodu. CroxeHwue,
BbIUMTAHHUE, YMHOXXCHHUE, JCJICHUE alredpanyueckux ApoOeil. ParmoHanbHple BBIpOXKEHHUS U UX
npeoOpa3oBaHue.

YpaBHeHusi 1 HepaBeHCTBa

KBanpartHoe ypaBHeHue, (opmysna KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHM, cCBOIALIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocreiimine npoGHO-
paloHaIbHbIE ypaBHEHUS.

I'paduueckas wHTEpIIpeTausl YpaBHEHUH C ABYMs NEPEMEHHBIMH U CHCTEM JIMHEWHBIX
YPAaBHEHUN C JBYMs INEpEeMEHHBIMHU. [Ipumepsl peleHus CUCTEM HEIWHEHMHBIX YPaBHEHHM C
JBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 337124 aNreOpandecKuM CIIOCOOOM.

YUucnoBble HEpaBEHCTBA W HX CBoilcTBa. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCMIIBHOCTE HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHOM mnepeMeHHOW. CHucTembl
JINHEMHBIX HEPABEHCTB C OJIHOU MEPEMEHHOM.

LORIN700

[Tonsitne gpynkuuu. O6nacTe onpeaesieHns U MHOXKECTBO 3HaueHUu ¢yHkuu. CrocoOb!
3aanus QyHKITUH.

I'paduk ¢dynkuuu. Yrtenuwe cpoiictB ¢yHkuuu no e€ rpaduky. Ilpumeps! rpadukos
(GYHKIHM, OTpaXkaroINX peaabHble TPOLECCHI.

OyHKIMH, ONHUCHIBAIOIINE NPAMYIO U OOpPaTHYIO IPONOPLHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduku. OyHknuu y = x2, y = x3, y = VX, y=|x|. Tpadudeckoe peiieHne ypaBHEHHI H CHCTEM
YpaBHEHUU.

9 KJIACC

Yucaa ¥ BLIYUCIEHUS

PanmonanbHbIe ynciIa, UPpalMOHATIBHBIC YHCIIA, KOHEYHBIC U OCCKOHEYHBIC EeCATUYHBIC
npoOu. MHOXKECTBO JIeHCTBUTEIBHBIX YHCEN, JICHCTBUTEIbHBIE YHCIIa KaK OECKOHEYHBIC
NecATUYHBIE  apoOu. B3auMHO  OJHO3HA4YHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JEUCTBUTEIbHBIX YUCEI U KOOPAUHATHOM MPAMOIL.

CpaBHEHHME JCHCTBUTEIBHBIX YHCEN, apu(DMETHUYECKHE IEHCTBHUS C JIEHCTBUTECIBHBIMU
YHCIaMU.

Pa3mepbl 0OBEKTOB OKPYKAIOIIETO MHPA, AJUTEILHOCTH IPOILIECCOB B OKPYXKAIOIIEM
MHUpE.

[TpubnmkEéHHOE 3HAYEHHE BEIMYMHBI, TOYHOCTh NpuOmKeHus. OKpyrieHHe 4YHucell.
[Ipuknaka 1 oLleHKa Pe3yabTaTOB BHIYUCICHUM.

YpaBHeHus 1 HEPABEHCTBA

JIuneitnoe ypaBHeHue. Pernienue ypaBHEHHM, CBOIAIMXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOASIIMXCA K  KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepbl pellleHHs ypaBHEHUH TPETbE W YETBEPTOM CTENEHEH
Pa3JI0)KEHUEM HAa MHOKUTEIIH.

Pemenne  mpoOHO-paliOHalIbHBIX  YpaBHEHUH. Pemienne  TEKCTOBBIX — 3ajad
anredpandeckiuM METOJIOM.

VYpaBHeHHe C AByMsS MEPEMEHHBIMU U ero rpaduk. PemieHue cucreM NBYX JIHMHEHHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMU. PemieHne cucTteM ABYX YpaBHEHUW, OJHO M3 KOTOPBIX
TUHEHOe, a Ipyroe — BTOpOH cTemeHu. | 'paduueckas MHTEpIpETaIus CUCTEMbI ypaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 33124 aNreOpandeckiuM CrocoooMm.

Yucnossle HEPAaBEHCTBA U UX CBOMCTBA.



Pemrenne NMHEMHBIX HEPAaBEHCTB C OJHOM IEPEMEHHOW. PemieHue cucrem JIMHEHHBIX
HEpaBEHCTB C OAHON mepemeHHO. KBanpaTHble HepaBeHCTBA. ['paduueckas MHTEpIpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs IIEPEMEHHBIMH.

DyHKUUHA

KBangpatnunas ¢ynkmus, e€ rpaduk u cpoiictBa. I[lapaborna, KOOpIMHATHI BEPIIMHBI
napa0oJIbl, 0Cb CHMMETPUH MapaldoJIbL.

Ipaduxu Gpysxmmit: y = kx, y =kx + b, y =k/x, y = x3, y = VX, y = |x| u ux cBoiictsa.

Yucii0BbIe N0CJIEA0BATEIBHOCTH U NPOIPECCHH

[lonsiTHE YKMCIOBOM MOCIEI0BATENBHOCTH. 3aJaHUE OCIIE0BATEIbHOCTH PEKYPPEHTHON
dbopmyioit u popmyIoi n-ro dieHa.

Apudmernueckas U reomerpuueckas — nporpeccur.  DopMynael  n-ro  4jeHa
apu(mMeTnyecKoil ¥ reoMeTpUUECKOM MPOrpeccuii, CyMMBbI MIEPBBIX 71 YJICHOB.

N300paxkenne uieHOB apu(pMETHUYECKOM U T€OMETPUYECKOW MpOTpeccHil TOYKaMu Ha
KOOPJIMHATHON TJIOCKOCTH. JINHEMHBIN U SKCIOHEHIIUAIbHBINA pocT. CII0KHBIE TPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE Pe3yJbTAaThl OCBOCHHS TIPOTpaMMBbl yueOHOro Kypca «Anredpa»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBJICHUEM HMHTEpeca K TMPOLUJIOMY U HACTOAIIEMY POCCHUUCKOM MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JOCTHKECHHUSIM POCCHUHCKHMX MAaTEMaTUKOB H POCCHUHCKOMN
MaTEeMaTHYECKOM MIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKEHUM B APYTUX HAYKAX M MPHUKIATHBIX
chepax;

2) rpa:ka1aHCcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W pealn3allud €ro Ipas,
MPEACTABICHUEM O MAaTeMaTHYeCKHMX OCHOBaX (PYHKIIMOHUPOBAHHS Pa3IUYHBIX CTPYKTYP,
SIBJICHHH, TIPOIIEAYP T'PaKIaHCKOTO oOImecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ITHYECKUX MPOOJIeM, CBSI3aHHBIX C TMPAKTHYCCKUM MPUMEHEHUEM TOCTHHKCHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW HAa aKTUBHOE y4YacCTHE B PEIICHUH TMPAKTHYCCKUX 3a7ad MaTEeMaTHYECKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMAaTHYECKOTO 00pa30BaHUs Ha MPOTSHKEHUU BCEH
KU3HU JJIs1 YCHEIHON NMpo¢ecCHOHANBHON EATEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM HWHAMBHUAYaJIbHON TpaekTopuu oOpa3oBaHHs U
KU3HEHHBIX TUIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEN;

4) 3cTeTHYeCKOEe BOCIIMTAHME:

CIOCOOHOCTBIO K SMOLIMOHAILHOMY M ACTETUYECKOMY BOCIHPHUATHIO MaTEMaTHUYECKUX
00BEKTOB, 33/1a4, PELICHUN, PACCYKICHHUM, YMEHHUIO BUAECTh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) ueHHOCTH HAYYHOI0 TO3HAHUS:

OpHUEHTAIle B JESITETbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEJIOBEKa, HNPUPOAbI M OOLIECTBA, MOHUMAHUEM
MaTeMaTHYeCKOH HayKH Kak c(epbl 4elIOBEYECKON MAEATEeIbHOCTH, ATAaoB €€ pa3BUTUA U
3HAUUMOCTHU JJIs Pa3BUTHUS LIUBUIIM3ALIUH, OBJIAJICHUEM SI3bIKOM MATEeMaTUKU U MAaTEMaTUYECKOU
KyJIbTypOM KaKk CpEICTBOM T[O3HaHUS MHpA, OBJIAJIEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIEA0BATEIbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opmMupoBaHHe  KYJbTYPbl  3A0pPOBbS U
IMOIMOHAJIBHOIO 0JIArONOJIYyYHs:

FOTOBHOCTBIO TPUMEHATh MaTEMaTUYECKUE 3HAaHUS B MHTEPECax CBOErO 3/10POBbS,
BEJICHUS 3[J0POBOTO 00pasa >KW3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryispHas (usuyeckas aKTUBHOCTH), CHOPMUPOBAHHOCTHIO HaBBIKA peQIIEKCHH,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rM4YecKoe BOCIIUTAHHUE:

OpHEHTAIle Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM U pelieHus 3agad B o0nacTu
COXpPaHHOCTH OKPYXKAIOIIEeW Cpenapl, IUIAHWUPOBAHUS TMOCTYIKOB M OLEHKHM HMX BO3MOYKHBIX
MOCJICJICTBUH ISl OKpYKaIoIIeH cpefbl, 0CO3HAaHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
po0IeM U MyTel uX petieHus;

8) ajanTanus Kk N3MEHAIUMCS YCJI0BUSIM COLMATBHOM M IPUPOAHOM Cpebl:

TOTOBHOCTBIO K JCHCTBHUSM B YCIOBHSIX HEONPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JIEATENbHOCTh, B TOM YHUCJIE YMEHUE YUYUTHCS y JIPYTUX



moziel, mpuoOpeTaTh B COBMECTHOW JESITEIBHOCTH HOBBIC 3HAHMSA, HABBIKA U KOMIIETCHIIUU W3
OIIBITA IPYTUX;

HE00X0AMMOCTHIO B ()OPMUPOBAHUN HOBBIX 3HAHWUU, B TOM 4HUCIIe (OPMYIUPOBATH HJIEH,
MOHATHUS, THUMOTE3bl 00 0OBEKTaX M SBJICHUSAX, B TOM UYHUCIIE paHee HEM3BECTHBIX, OCO3HABATh
neuuuThl COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYAllMIO, BOCHPUHHMMATh CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH NPUHUMAEMbIE PELICHUS U
NercTBUs, GOPMYIMPOBATH U OLIEHUBATh PUCKU U TOCIEACTBUSL, (GOPMUPOBATDH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘{eﬁﬂble JelcTBUSA

ba3oBble Jornueckue a1ecTBUS:

® BBISBISATH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH MATEMaTHYECKUX OOBEKTOB,
MOHSATUN, OTHONIEHUH MEXAY MOHATHUSAMHU, (HOPMYIUPOBATH OINPEACIICHUS] TOHSITUM,
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PUKAIIMKI, OCHOBAHUS JJIsi 000O0IICHUS
Y CPaBHEHHSI, KPUTEPUHU TTPOBOIMMOTO aHAJN3a;

® BOCHPHHUMATh, (OPMYIUPOBATH M MPEOOPA3OBBIBATH CYKICHHS: YTBEPIUTEIbHBIE U
OTpHIIATENbHBIE, €IMHUYHBIE, YACTHBIE U O0IINE, YCIOBHBIC,

® BBISBIIATH MAaTEMAaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI31 U TIPOTUBOPEYHS B (haKTaXx,
JTAHHBIX, HAOMIOJACHUSX W YTBEPXKACHUSIX, Mpeiaratb KPUTEPHH JJIA BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJBI C HMCIOJIB30BAHUEM 3aKOHOB JIOTUKHU, NEAYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIIOUYECHUH, YMO3aKITIOUEHUI TI0 aHAJIOTHH;

e pa3bupaTh JOKa3aTeNbCTBA MATEMaTHUYECKUX  YTBEPXKACHUNH (TpsMble U OT
MIPOTHUBHOTO), MIPOBOJIUTH CaMOCTOSITENILHO HECJIOKHbIE J0Ka3aTeNbCTBa
MaTeMaTH4ecKux (DakTOB, BBICTPAWBATh apryMEHTAlMIO, NPUBOAUTH MPUMEPHl U
KOHTPHpUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CcHocoO pemieHus ydeOHOW 3anauyu (CpaBHUBATH HECKOJIBKO BapHUaHTOB
pelieHus, BpIoUpaTh HanboJiee MOAXOASIIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX
KpUTEPHUEB).

Ba3oBble ucciienoBarebcKHe 1eHCTBUA

® CIOJNB30BaTh  BOMPOCHI KAk  HCCIEAOBAaTENbCKUM  HHCTPYMEHT  MO3HaHMUS,
(dbopMynupoBaTth BOIIPOCHI, bukcupyromme MIPOTHUBOpPEUHE, npobiemy,
CaMOCTOSITEJIbHO YCTaHABIMBATh HCKOMOE M JaHHOe, (HOPMHpPOBATh THUIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIUI0, MHEHHE;

® T[POBOJUTH IO CAMOCTOSITEIBHO COCTABIEHHOMY IUIAHY HECIOKHBINH SKCIEPHUMEHT,
HEOOJBIIIOE UCCIIEJIOBAHUE IO YCTAaHOBJIEHHIO OCOOCHHOCTEM MaTeMaTH4eCKOTO
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEKTYy COOO0M;

® caMOCTOATENIbHO (OpMynupoBaTh O0OOOIIEHHMS U BBIBOJABI IO  pe3ylbTaTam
MPOBEIEHHOTO HAOTIOJCHUSI, UCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTh MOTYyYEHHBIX
PE3yNbTaTOB, BHIBOJOB U 0000IIEHU;

® [IPOrHO3UPOBATh BO3MOXHOE Pa3BUTHUE MPOIIECCA, & TAKXKE BBIIBUTATh MPEINOI0KEHUS
0 €ro Pa3BUTHUU B HOBBIX YCIIOBUSIX.

Padora ¢ undopmanueii:

® BBIABIATH HEJAOCTATOYHOCTh UM U3OBITOYHOCTH MH(OpPMAINH, JAHHBIX, HEOOXOIUMBIX
JUISl peLIeHUs 3a/1a4u;

e BBIOMpATH, aHAJTM3UPOBATH, CUCTEMATH3UPOBATH U HHTEPIPETUPOBATH HH(DOPMAIIUIO
Pa3IUYHBIX BUJIOB U (POPM MpEACTABICHHUS;



BbIOMpaTh (hopMy mpeacTaBiIeHUs HHOOPMAIIUH U WILTIOCTPUPOBATH peIIaeMble 3aJauu
cXeMaMH, AuarpaMMamu, HHOH rpadukoil 1 nx KOMOMHALUAMU;

OILICHUBATh HAAEKHOCTh MHPOPMALUH 110 KPUTEPHUSAM, MPEIUIOKEHHBIM YIUTEIEM WIH
c(OpPMYIMPOBAHHBIM CAMOCTOSTENHHO.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJBHBIC y‘leﬁl—[ble aelcTBHUA:

BOCIIPHHUMATH U (POPMYITHPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBUSAMHU U IEISMU
oOmIeHus, SICHO, TOYHO, T'PaMOTHO BBIPAXKaTh CBOIO TOYKY 3pPCHHUS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO0 X0y PEIICHUS 3a/1a4l, KOMMCHTHPOBATH
IIOJIy4EHHBIN pe3ysbTar;

B X0J1e 0OCYXJIEHHsI 337]aBaTh BOMIPOCHI MO CYIIECTBY 00CYXAaeMOU TEMBI, IPOOIIEMBI,
pemaeMoi  3adayd, BBICKa3pIBaTh WJCH, HAIlEJICHHbIE Ha TMIOWCK peleHHs,
COTIOCTaBIISITh CBOM CYXJEHUS C CYXICHHSMH JPYIHMX YYaCTHHKOB JHAiOra,
oOHapyXMBaTh Pa3IMYne U CXOJICTBO TO3UINI, B KOPPEKTHOH Popme GopMyIrpoBaTh
pa3HoTIacusi, CBOM BO3PAKEHHS,

MPEJCTaBIATh PE3YAbTATHI PEIICHUS 3a/1a4H, SKCIICPUMEHTa, HCCIIEOBAHNUs, TIPOCKTa,
CaMOCTOSITEIbHO BBIOMpATh (popMaT BBICTYIUICHHS C YYETOM 3aja4 NPE3CHTAUU U
0COOEHHOCTEH ayIuTOpUN;

MMOHMMATh M WCIOJb30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIWBHIYaTbHOW pPaOOTHI
MIPH PEIICHUN Y4EOHBIX MaTeMaTHICCKHX 3a7a9;

MPUHAMATP 1IeITh COBMECTHOMN JESITEIHbHOCTH, IIAHUPOBATh OPraHU3aIlUI0 COBMECTHON
paboThl, pacmpenensITh BUIbI padOT, AOTOBAPUBATHCI, OOCYXKAATh MPOIECC U
pe3ynbTaT paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JIFO/ICH;

y4acTBOBaTh B TPymmoBBIX (opmax paboTel (oOcyxkaeHus, OOMEH MHEHUSIMH,
MO3TOBbI€ IITYPMbI M JIPYTHE), BBIMNOJHATH CBOIO YacTh pabOThl U KOOPAMHHPOBATH
CBOM JICUCTBHUS C APYrUMU YJ€HAMH KOMaHJbI, OLICHMBATh KaueCTBO CBOErO BKJIaJa B
00Ul MPOAYKT MO KPpUTEPUAM, CHOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCaJIbHbIE YUeOHbIe 1eiCTBHS
Camoopranuszanms:

CaMOCTOSITEJIBHO COCTaBJIATH IUIAaH, alTOPUTM pEIIeHUs 3agaud (WIM ero 4Yacthb),
BBIOMpATh C€MOCO0 pemieHus ¢ y4€TOM HMEIOLIUXCS PecypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHUpPOBaTh U KOPPEKTHPOBATh BapUaHThl PELICHUN C y4E€TOM
HOBOM HHpOpMaLIUU.

CaMOKOHTPOJIb, SMOLUMOHAIbHbIN HHTEJJIEKT:

BJIaJIeTh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3yinbTaTa pelieHus
MaTeMaTH4eCcKOH 3a/1auu;

NPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIIEHUM 3a/1a4l, BHOCUTh
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIbCTB, HaMJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJbTaTa ACSATEIbHOCTH MOCTABIEHHON LEIN U YCIOBUSM,
OOBSICHATh MPUYUHBI JOCTHKEHHUS WIM HEAOCTWXKEHMs LEeIH, HaXOJUTh OUIMOKY,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K xonmy oOydenus B 7 Kjacce OOyJarOmMiiCS TMOTYYUT CIEAYIOIINE MpPeaMETHBIC
pe3yJbTaThI:

Yuciaa 1 BbIYMCTIEHUS

BrimonHATh, codeTass YCTHBIE W MUCHBMEHHBIE TPUEMBI, apuMeTHudecKue ICHCTBHS C
paLMOHAIIBHBIMU YUCIIAMU.



HaxonuTh 3HaueHMs] YHUCIOBBIX BBIPAKEHHUH, NPUMEHATH Pa3HOOOpa3HbIE CHOCOOBI U
npu€MBl  BBIYMCIICHUS 3HAYEHWH JPOOHBIX BBIPAKEHUH, COACPKAIIMX OOBIKHOBEHHBIE U
JECSITHYHBIC TPOOH.

[lepexoauts OT OnHON (HOPMBI 3amKCH YHCEN K APYroil (mpeoOpa3oBBIBAThH JAECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEYHYIO
JECSITUYHYIO IpO0OB).

CpaBHUBaTh U YIOPSAJOUMBATh PALIMOHAIIbHBIE YUCIIA.

OxpyriaTh yuca.

BbINOJIHATE NPUKKUIKY M OLIEHKY pe3yibTaTa BBIYMCIEHUMN, OLIEHKY 3HAUEHUN YHMCIIOBBIX
BbIpa)KEHUI. BBINONHATE JEMCTBUS CO CTENEHSAMU C HATYpaIbHBIMU OKA3aTEISIMHU.

[IpuMeHsTh IPU3HAKY JEIMMOCTH, Pa3ioKeHHe Ha MHOYKUTENN HATypaJIbHBIX YHCE.

PemaTth npakTHKO-OPUEHTHPOBAHHBIE 3aJaud, CBSI3aHHBIE C OTHOIIEHHEM BEJIMYUH,
MIPOMOPLIMOHAIBHOCTHIO BEJIMUNH, IPOLIEHTAMH, HHTEPIPETUPOBATH PE3YIbTAThl PEIICHUS 3a/1a4
C Y4€TOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PacCMAaTPUBAEMBIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Wcnonb3oBath anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Mpolecce
OCBOEHHS y4eOHOTr0 MaTepuara.

Haxoauts 3HaueHns OyKBEHHBIX BBIPaKEHUH MPU 3aJaHHBIX 3HAUEHUSAX IEPEMEHHBIX.

BoinmonHATe peobpazoBaHus LENOT0 BhIPAKEHHUS] B MHOTOWIEH IMPHUBEAECHUEM MOJ0OHBIX
ClIaraeéMbIX, paCKpbITUEM CKOOOK.

BbInonHATE yMHOXKEHHE OJIHOWJI€HAa Ha MHOTOYJIEH M MHOro4jieHa Ha MHOTOYJIEH,
IPUMEHATH (POPMYJIBI KBapaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcCy1ecTBIATh Pa3oKEHUE MHOTOWIEHOB HAa MHOXHUTEIM C IOMOIIbIO BBIHECEHUS 3a
CKOOKH OOIIero MHOKHUTENS, TPYNIUPOBKH ClaraéMbIX, IpUMEHEHUs (GopMysl COKpaléHHOTro
YMHOXEHHS.

[IpumensaTh npeoOpa3oBaHUs MHOTOWICHOB [UId pPELICHHs pa3iMyHbIX 33434 W3
MaTEMAaTUKHU, CMEXHBIX IPEAMETOB, U3 PEATbHOMN PAKTUKH.

Hcnonb3oBaTh CBONCTBA CTENEHEN C HATYpaJbHBIMM MOKa3aTeIsIMH Ul IpeoOpa3oBaHuUs
BBIPAKCHUM.

YpaBHeHUsI 1 HEPABEHCTBA

Pemare nuHeliHble ypaBHEHUS C OJHOM NEepeMEHHOM, MPUMEHss IpaBHiIa Mepexoja OT
HCXOJIHOTO YpPAaBHEHUS K paBHOCWIBHOMY eMy. IIpoBepsTb, sBIS€TCS JM YUCIO KOPHEM
yYpaBHEHHS.

[IpumensTh rpaduyeckre METoAbl P PEILICHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.

[TonGupath mpuMepbl Hap Yucell, SIBJISIOLIUXCS PELIeHUEM JIMHEMHOr0 ypaBHEHUS C ABYMSI
HePEMEHHbBIMH.

CtpouTh B KOOPAMHATHOM IIIOCKOCTHM TpaduK JIMHEHHOrO YypaBHEHUS C JABYMs
IIepPEMEHHBIMH, MOJIb3YACh TPaPUKOM, IPUBOIUTH IPUMEPHI PEILICHUS] YPaBHEHHUS.

Pemarps cucTeMbl ABYX JIMHEHHBIX ypaBHEHMH C JByMs II€PEMEHHBIMH, B TOM YHCIIE
rpaduyecKy.

CocraBisiTh M pelmaTh JUHEWHOE YpPaBHEHHE WM CUCTEMY JIMHEHWHBIX YpaBHEHUH IIO
YCIOBHUIO 33J]aud, WHTEPIPETHPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3aJa4M IOJYYEHHBIN
pe3yabTar.

DyHKUUH

N300paxxaT Ha KOOPAMHATHOM NPAMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpJAMHAaTaM, Jy4M, OTpPE3KH, MWHTEpBaJbl, 3alMChIBaTh YHCJIOBBIE TIPOMEXKYTKHM Ha
anreOpanyeckoM si3bIKe.

OtmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 33JaHHBIM KOOpAWMHATaM, CTPOUTH
rpaduku TuHeHHbIX pyHKIMi. CTpouTs rpaduk GyHkuuu y = |x|.
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OnuceiBaTh ¢ TOMOIIBIO (YHKIIUN W3BECTHBIC 3aBUCHUMOCTH MEXKIy BEIHUYMHAMU:
CKOPOCTb, BpEMsl, pacCTOSHUE, II€Ha, KOJIMYECTBO, CTOMMOCTh, MPOU3BOJAUTEILHOCTh, BpEMS,
00BEM paboTHI.

Haxonuth 3HaueHre (GyHKIMH 110 3HAYCHHIO €€ apryMeHTa.

[Tonumath rpaduueckuil criocod MPEICTaBICHUS W aHaAW3a WH(OpMAIUU, W3BIICKATH U
WHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPadhUKOB PEATHHBIX IMPOIIECCOB U 3aBUCUMOCTEH.

K konmy oOyuenuss B 8 kJiacce OOydarOmMiAiCsS MOJIYYHT CIEIYIOUINE IpPEeJIMETHBIC
pe3ynbTaThl:

Yucsaa v BIYUCTEHUS

Hcnonp3oBarh HavyallbHBIE MPEICTABICHUS O MHOXKECTBE JACHCTBUTEIBHBIX YUCEN IS
CpaBHEHHUS, OKPYIJICHHS M BBIUUCIECHUN, W300pa)kaTh JEHCTBUTENbHBIE YHCIIAa TOYKAMHU Ha
KOOPAMHATHOW MIPSAMOIA.

[IpuMensTh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOJWUTh KBaJpaTHBIE
KOPHH, UCTIOJIb3Ys MPU HEOOXOJUMOCTH KAIBKYIISATOP, BHITIOJHATH MPe0oOpa30BaHMs BRIPAKEHUH,
COJIepXKaIIuX KBaJpaTHbIE KOPHU, UCTIONB3Ysl CBOMCTBA KOPHEH.

Hcnons3oBath 3anmucu OOJBIINX W MaJBIX YHCEN C MOMOIIBIO JIECATUYHBIX APOOEH u
creneneit yucna 10.

AJiredpanyeckue BbIpaKeHUs!

[IpuMeHSTh TOHATHE CTENEHH C MENTbIM TOKa3aTeleM, BBITMOJHATH MpPeoOpa3oBaHUS
BBIPAKEHUH, COJIEP)KAINUX CTETICHH C IIEJIBIM TTOKa3aTeIeM.

BrBIMOMHATE TOXKIECTBEHHBIE MPEOOpPa30BaHUSI PANMOHATBHBIX BBHIPAKCHUH Ha OCHOBE
MpaBWJI JCHCTBUIM HAaJl MHOTOWIEHAMU U alreOpanyecKuMu JpoOsiMH.

PacknaapiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIIH.

[IpumensaTs mnpeoOpa3oBaHUs BBIPAKEHUNW JJI  pEHICHHs pPA3IMYHBIX 3a1ad U3
MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PealIbHOM MPAKTHKU.

YpaBHeHUs] 1 HEPABEHCTBA

Pemath nuHeliHble, KBaapaTHbIE YPAaBHEHUS U pallMOHAJIbHbIE YPAaBHEHUS, CBOJSLIUECS K
HUM, CHCTEMBI JIByX YPAaBHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBoauTh mpocTeiiire ucciaeIoBaHusl YpaBHEHU U CUCTEM YpaBHEHHI, B TOM YHCIE C
MPUMEHEHHEM TpapUuecKux MpeICcTaBiIeHui (yCTaHaBIMBAaTh, HMMEET JIUM YypaBHEHUE WIH
CUCTEeMa YpaBHEHUU pelleHus], €CJIM UMEET, TO CKOJIbKO, U Ipoyee).

[lepexonuTe OT cioBecHOW (OPMYTUPOBKU 3afauyd K €€ anredpanvyeckoil Moaenu c
MOMOIIBI0 COCTaBJICHUSA YPaBHEHHMS WJIM CHCTEMbl ypaBHEHHWiI, WHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJTYYCHHBIN pe3ynbTar.

[IpyuMeHSTh CBOMCTBA YUCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OI[CHKH, PEIlaTh JIMHEHHbIE
HEpPaBEHCTBA C OJHON MEPEeMEHHON W WX CHUCTEMbl, JaBaTh TIpaUUECKyI0 HILTIOCTPALNIO
MHO>KECTBA PEIlIEHUI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

[lorumath ¥ UCHONB30BaTh (DYHKIIMOHATBHBIE TOHATHUS U S3BIK  (TEPMUHBI,
CUMBOJINYECKHE OOO3HAUYEHHUS), OINpPEAesATh 3HaueHHe (YHKUMU MO 3HAYCHHUIO apryMEHTa,
OTIpEIeNATh CBOMCTBA (PYHKIIMU TIO €€ TpaduKy.

Crtpouts rpaduku dMeMeHTapHBIX QYHKIIUN BUA:

y=k/x,y=x2,y=x3,y=[x|, y= X, ONHCHIBATH CBOMCTBA YHCIOBOM bynkuuu mno eé
rpaduky.

K xonmy oOydenus B 9 kiacce oOydJaromuiics MOTYYUT CIEAYIOIINE MpeIMETHBIC
pe3ynbTaThl:

Yucuaa 1 BHIYUCTICHUS

CpaBHMBATh U YIOPSAJOUNUBATH PALIMOHATIBHBIE U UPPALIMOHATILHBIE YHUCTIA.

BrimonHaATe apudMeTHueckrue JeMCTBUS C pallMOHAIBHBIMU YHCIaMH, COYeTas YCTHBIE U
MUCbMEHHBIE PUEMBI, BBITIOJIHATH BEIYUCICHUS C UPPALIMOHAIBHBIMU YUCIIAMMU.
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Haxonuth 3HaueHusl CTENEHEN ¢ LEJIBIMU [T0KA3aTeIsIMU U KOPHEH, BBIYUCIATh 3HAUECHUS
YHUCJIOBBIX BBIPAKCHUM.

OKpyryidTh J€HCTBUTENIbHBIE 4YMCIIA, BBINOJHATH NPUKUIKY pe3yibTaTa BBIYMCIICHUH,
OLICHKY YHCJIOBBIX BBIPAXKEHUI.

YpaBHeHus 1 HepaBeHCTBA

Pemarts nuHeilHble M KBaJpaTHbIE YpPAaBHEHUS, YPAaBHEHMs, CBOJSIIMECS K HHM,
npocTeiie qpoOHO-paOHaIbHBIE YPABHEHHS.

Pemath cuctemsbl IByX JIMHEHHBIX YPaBHEHMH C JBYMsI IEPEMEHHBIMU M CHUCTEMBI JIBYX
YpaBHEHHUM, B KOTOPBIX OJJTHO YPaBHEHUE HE SIBJISETCS JIUHEUHBIM.

Pemate TekcToBBIE 3amaud  anreOpanvdecKuM CIIOCOOOM C TMOMOIIBIO COCTaBJICHUS
YpaBHEHHUS UM CUCTEMBI JIBYX YPAaBHEHUH C ABYMs IEPEMEHHBIMHU.

[IpoBOoaUTHE MpOCTENIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPaBHEHHI, B TOM YHCIIE C
MIPUMEHEHHEM TpapUuecKux IMpeICcTaBlIeHU (yCTaHaBIMBAaTh, MMEET JIM YypaBHEHUE WIIHU
CHCTEMa YpaBHEHUH pEellIeHUs], €CJI UMEET, TO CKOJIBKO, U IpoUee).

Pemars nuHeliHblE HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, H300pa)xkaTh pelIeHUE
HEpaBEHCTB Ha YMCIIOBOM MPSAMOMA, 3alMChIBATh PEIIEHHE C IIOMOIIbIO CUMBOJIOB.

Pemarts cucTeMbl JMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh PELIEHUE CHCTEMbl HEPaBEHCTB Ha YHCIIOBOM MpSMOI,
3aMMChIBaTh PEUICHHE ¢ TOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBeHCTBA [P PELICHUN Pa3IMYHBIX 3a/a4.

D yHKUUHA

Pacnio3znaBath (hyHKIMM U3y4eHHBIX BUIOB. [loKka3piBaTh cCXeMaTUYECKU PACIIONOKEHHUE Ha
KOOPJAMHATHOM INIOCKOCTH rpadukoB GyHKIMMA BUga: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
G y=x3y= Vx, y = |x|, B 3aBuCHMOCTH OT 3Ha4eHU# KOI()(DHUIUEHTOB, OMICHIBATH CBOICTBA
GbyHKIIHH.

Crpoutb u u300paXkaTh cxemMaTHuecku rpadukyd KBaJpaTUYHBIX (PYHKIHMM, OMHCHIBATH
CBOMCTBA KBAJPATHYHBIX (PYHKITUH 1O X IpaduKam.

PacrioznaBate  kBagpatuuHyo (QyHKUOUIO 10 Qopmyrne, HPUBOJUTH  IpUMEpPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHOU )KU3HU, PU3UKU, TEOMETPHUU.

YuciioBble N0CT€10BATEIHLHOCTH U NPOrpeccuu

PacrioznaBath apumMeTHUECKyI0 U T€OMETPUYECKYIO MPOTPECCUH MPHU Pa3HBIX CHOcoOax
3a/laHusl.

BbINONHATE BBIUMCIEHUS] ¢ UCHOJB30BaHUEM (GOPMYT N-rO 4WieHa apuPMETHUECKON U
reOMETPUYECKON MPOTrPECCHii, CyMMBI IEPBBIX N YJICHOB.

N300paxkaTh 4aeHbl NOCIEI0BATEIHHOCTH TOUKAMH Ha KOOPIUHATHOMN TIOCKOCTH.

Pematp 3amauun, cBsi3aHHBIE C YMCIOBBIMH TMOCIEI0BATEIHHOCTSAMHU, B TOM YHCIE 3aa4d
U3 peaIbHOM JKU3HH (C HCTIOIb30BAHUEM KaIIbKYIATOPA, HU(PPOBBIX TEXHOJIOTHI).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HaumeHnoBaHue pa3fesioB U TeM K KontposbHbie | JiaekTpoHHble (iupoBLIe) 00pa3oBaTeIbHbIE
n/n MPOrpamMmbl OIMHECTRO padoThbI pecypcbl
JacoB
bu6mmoreka [IOK https://m.edsoo.ru/7f415b90
1 Yucaa ¥ BeIUKCIeHUs. PanimoHaibHbIe 75 1 https://fipi.ru/metodicheskaya-kopilka/univers-
qpclia kodifikatory-oko#!/tab/241959901-2
http://os.fipi.ru/tasks/22/a https://resh.edu.ru
bu6mmoreka IIOK https://m.edsoo.ru/7f415b90
https://fipi.ru/metodicheskaya-kopilka/univers-
2 AJIreOpanteCKue BLIpaKeHNIA 27 I kodifikatory-oko#!/tab/241959901-2
http://os.fipi.ru/tasks/22/a https://resh.edu.ru
bu6mmoreka IIOK https://m.edsoo.ru/7f415b90
3 VpaBHEHUS 1 HEPABEHCTBA 20 1 https://fipi.ru/metodicheskaya-kopilka/univers-
kodifikatory-oko#!/tab/241959901-2
http://os.fipi.ru/tasks/22/a https://resh.edu.ru
bu6mmoreka IIOK https://m.edsoo.ru/7f415b90
4 KoopuHatst 1 rpadixu. dyHKwm 4 1 https://fipi.ru/metodicheskaya-kopilka/univers-
’ kodifikatory-oko#!/tab/241959901-2
http://os.fipi.ru/tasks/22/a https://resh.edu.ru
bu6mmoreka [IOK https://m.edsoo.ru/7f415b90
5 ToBToperHe 1 06oGmeH1e 6 1 https://fipi.ru/metodicheskaya-kopilka/univers-
kodifikatory-oko#!/tab/241959901-2
http://os.fipi.ru/tasks/22/a https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10O 102 5

I[TPOTPAMME
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8 KVIACC

Ne HaumeHnoBaHue pa3jesioB KouTtpoJbHble | JiekTpoHHbIE (HM(pPOBHIE) 00pa3oBaTe/bHbIE
n/n U TeM MPOrpamMmbl Koamyecrso padoTsI pecypcbl
JacoB
bubnuoreka LIOK https://m.edsoo.ru/7f417af8
1 Yucna ¥ BEIYUCIICHHUS. 15 0 https://fipi.ru/metodicheskaya-kopilka/univers-
KBanparusie kopHu kodifikatory-oko#!/tab/241959901-2
http://os.fipi.ru/tasks/22/a https://resh.edu.ru
Ynesia 1 BEHCICHI. EH691H0TeIfa HOK thps:/https://fipi.ru/metodicheskava-
) N —— 7 0 kopllka/unlyers-kodlflkatorv-oko#!/tab/241959901-2
HOKA3ATENEM http://os.fipi.ru/tasks/22/a https://resh.edu.ru
/m.edsoo.ru/7f417af8
bu6mmoreka IIOK https://m.edsoo.ru/7f417af8
AnreOpanyeckue e . . .
3 Bbipakens. KsatparHbiii 5 1 httqs.//f1p1.ru/metodlcheskava—kopllka/umvers—
Tpéxuen kodifikatory-oko#!/tab/241959901-2
http://os.fipi.ru/tasks/22/a https://resh.edu.ru
AnreGpameckue BH6HH0T§Ka LHOK h.ttps://m.edsoo..ru/7f4 1 7af8
4 — 15 1 httpg://f1p1.ru/metodlcheskava—komlka/umvers—
Anrebpanteckas Apodh kod1ﬁkatqry—0ko#!/tab/24 1959901-2
http://os.fipi.ru/tasks/22/a https://resh.edu.ru
VpasHerus i BH6HHOT§Ka LHOK h.ttps://m.edsoo..ru/7f41.7af8
5 HepasercTBa, KsanpaTHble 15 1 https://fipi.ru/metodicheskaya-kopilka/univers-
’ kodifikatory-oko#!/tab/241959901-2
ypaBHeHuA http://os.fipi.ru/tasks/22/a https://resh.edu.ru
VpasHeHus i BH6HHOT§Ka HOK h'ttps://m.edsoo.'ru/7f41'7af8
6 HepaBencTsa. CHCTEMEI 13 0 https://fipi.ru/metodicheskaya-kopilka/univers-
. kodifikatory-oko#!/tab/241959901-2
YpaBHeHH http://os.fipi.ru/tasks/22/a https://resh.edu.ru
VpaBHCHES K BH6HHOT§Ka HOK h'ttps://m.edsoo.'ru/7f41'7af8
7 HepaBeHCTBa 12 1 https://fipi.ru/metodicheskaya-kopilka/univers-
’ kodifikatory-oko#!/tab/241959901-2
Hepasencra

http://os.fipi.ru/tasks/22/a https://resh.edu.ru
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bubmunoteka LIOK https://m.edsoo.ru/7f417af8
3 ®ynkunu. OCHOBHbIE 5 https://fipi.ru/metodicheskaya-kopilka/univers-
IMOHSTUS kodifikatory-oko#!/tab/241959901-2
http://os.fipi.ru/tasks/22/a https://resh.edu.ru
bu6mmoreka LIOK https://m.edsoo.ru/7f417af8
9 Oynkuuu. Yuciaosbie 9 https://fipi.ru/metodicheskaya-kopilka/univers-
byHKIIUN kodifikatory-oko#!/tab/241959901-2
http://os.fipi.ru/tasks/22/a https://resh.edu.ru
bu6mmoreka IIOK https://m.edsoo.ru/7f417af8
10 ToBTopenne 1 0Gobmenue 6 https://fipi.ru/metodicheskaya-kopilka/univers-
kodifikatory-oko#!/tab/241959901-2
http://os.fipi.ru/tasks/22/a https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME
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9 KJIACC

Ne HanmeHnoBaHue pa3ae/ioB U TeM DJIeKTPOHHBbIE
n/n NMPOrpamMMbl KoaH4ecTBO KonTposbnbie | (unpposbie)
padoThI o0pa3oBaTe/bHbIE
4acoB
pecypcsl
1 Yucna v Beruncienus. JleicTBUTENbHBIE 9 1 bubnuotexa [JOK
qucia https://m.edsoo.ru/7f419d08
> YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuotexa [JOK
OJIHOH epeMeHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubnuotexa [JOK
ypaBHEHUN https://m.edsoo.ru/7f419d08
bu6moreka [IOK
4 VYpaBHeHus v HepaBeHCTBA. HepaBeHcTBa 16 1 https:/m.edsoo.ru/7f419d08
bu6mmoreka [IOK
> OyHkwH 16 ! https://m.eds00.ru/7f419d08
bu6moreka [IOK
6 YucoBbIe OCIEI0BATEILHOCTHU 15 1 https://m.edso0o.ru/7419d08
7 [ToBTOpEeHUE, 0600IIECHNE, 13 0 bu6mmoreka [JOK
cUcTeMaTu3alus 3HaHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102 6

I[TPOTPAMME
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YYEBHO-METOAMYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIbHBIE YYEGEHBIE MATEPUAJIBI U1 YHEHUKA

MakapsrueB FO.H., Muniok H. I'., Hemkos K. U. U ap. «Anrebpa 7 ki1.», «Anredpa 8 Ki1.»,
«Anrebpa 9 xi.» — M.:IIpocBemenne

METOANYECKUE MATEPUAJIbI JIS1 YUUTEJA
MaxkapserueB FO.H., Munmiok H. I'., Hemkos K. U. U ap. «Anrebpa 7 ki1.», «Anredpa 8 Ki1.»,
«Anrebpa 9 xin.» — M.:IIpocsenicane

https://fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-oko#!/tab/241959901-2
http://os.fipi.ru/tasks/22/a

https://resh.edu.ru

o6ubnmoTeka 1ok https://m.edsoo.ru

[N ®POBBIE OBPA3OBATEJIbHBIE PECYPCHI 1 PECYPCBI CETU UHTEPHET
https://fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-oko#!/tab/241959901-2
http://os.fipi.ru/tasks/22/a

https://resh.edu.ru

oubnmoTeka 1ok https://m.edsoo. ru
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