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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma mo anreOpe, 6a30BbIii ypOBEeHb, s OOydarommxcs /—9 Ki1accoB
paspaborana Ha ocHoBe [Ipmkaza or 18.05.2023r. Ne370 «O6 yrBepxaeHuu ¢enepaabHbIX
00pa3oBaTeNbHbIX MIPOrpaMM OCHOBHOTO 0OIIEro oOpa3oBaHMs» 3apErUCTPUPOBAHHOIO B
Munuctepcte roctuiiuu Poccuu ot 12.07.2023r. Ne 74223, denepaibHOTO rOCyAapCTBEHHOTO
00pa30BaTeNLHOTO CTAaHIApTa OCHOBHOTO oOmero oOpasoBanus, (enepanbHOil paboueit
nporpammoit OOO mo marematuke (0a30BBI ypOBEHB), JJIA 5-9 KIacCOB 00pa3oBaTEIbHBIX
opranuzarnuii (Mocksa, 2023), C y4€TOM  COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
PEIbABISEMBIX K MaTeMaTHU4ecKoMy OOpa30BaHHIO, u TpalMlUd POCCUKUCKOTO
o0Opa3oBaHus, KOTOpble  OOECIIEYMBAIOT  OBJIAJACHUE  KIIOYEBHIMH  KOMIECTEHIUSIMH,
COCTABIIIIOLIMMH OCHOBY JUIsl HETIPEPBIBHOTO 00Opa3oBaHUs W CaMOpa3BUTHS, a TaKxe
[EJIOCTHOCTh  OOILIEKYIbTYPHOTO, TUYHOCTHOTO U TO3HABATENLHOTO Pa3BUTHSI 00YJAIOIIHUXCS.

B paboueii mporpamme yureHbl wuIed W nojoxkeHus KoHmenuuu —pa3BUTHS
MaTemMaTuyeckoro oopasosanust B Poccuiickoii ®enepanuu.

Anrebpa sBISIETCS OJHUM M3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3y4eHue IPYruxX TUCIUILIMH, KaK €CTeCTBEHHO-HAYYHOT 0, TaK U TYMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO JJIsi MPOAODKEHUs 00pa30BaHUs M B TIOBCETHEBHOM KU3HU.
PasButne y oOydaromuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOXKICHHH H CYIIHOCTH
anreOpandyecknx aOCTpaKIMid, Crocode OTpaKEHUS MaTeMaTHYeCKOW HAayKOW SBJICHUH U
MPOLIECCOB B MPHUPOJEe U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJICTHPOBAHUS B HAay4YHOM
MO3HAHUHM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS U KayeCTB
MBIIUICHHSI, HEOOXOAMMBIX JISl aJalTallid B COBpEMEHHOM mmdpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUICHHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOH
JIecTBUSL U BBIBOJBI, (OPMYIHPOBaTh yTBEepKIeHHUs. OCBOeHHE Kypca anreOpbl o0ecreynBaeT
pa3sBUTHE JIOTMUECKOTO MBIIIJICHUS OOYYaloUIMXCSA: OHM HCIOJBb3YIOT JIeAYKTUBHBIE U
WHIYKTHBHBIE PACCYXKACHHUS, 0000IMIEHNe W KOHKPETHU3AlWI0, adCTparupoBaHHE W aHAJOTHIO.
OOyueHue anrebpe mpeanosiaraeT 3HAYUTEIBHBI OOBEM CaMOCTOSTEIHHON JESITEIBHOCTH
o0yyaroImuxcs, IO3TOMY CaMOCTOSITEIbHOE pElIeHHWe 3a7ad  SBISIETCS  peanu3aunueit
JeSITeIbHOCTHOTO MPUHIINIIA O0YYEHUSI.

B crpykrype mnporpammel yueGHOro Kypca «Ausredpa» Uis OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJEpKaTebHO-METOAMYECKUe JIMHUM: «Yucma u
BBIUUCIICHUS», «ANreOpandeckue BbIPRXKEHUS», «YpaBHEHHS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas u3 3Tux conepkareabHO-METOANYECKUX JIMHUI pa3BUBAeTCsA Ha MPOTSHKEHUU TPEX JIeT
U3yUYeHHs Kypca, B3aUMOJICHCTBYS C IPYTHMH €ro JIMHUSAMH. B Xo1e n3ydeHus yaeOHOTO Kypca
00yJaromuMCs TPUXOANUTCS JIOTUIECKH PacCyKAaTh, UCTIIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
A3bIK. B CBSI3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Airedpa» BKIIOYEHBI HEKOTOPbIE OCHOBBI
JIOTMKH, MpPEJICTAaBICHHbIE BO BCEX OCHOBHBIX pa3/iellax MaTeMaTHYecKoro oOpa3oBaHUs HU
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHHBEPCAJIHHOTO MAaTEMAaTHYECKOTO
s3pika. CopeprKaTeIbHOM U CTPYKTYPHOH OCOOEHHOCTBIO YyUeOHOTO Kypca «Anredpay sBIsSeTcs
€ro MHTETPUPOBAHHBIN XapakTep.



Conepxanve JuHUM «Yucia W BBIYUCICHHS» CIYKUT OCHOBOW I JaJbHEUIIIETO
W3YYCHUS MAaTEMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYAIOIIMXCS JIOTHYECKOTO MBIIICHUS,
(GOPMUPOBAHUIO YMEHHSI TOJIb30BATHCS AITOPUTMAMHE, a TAK)KE MPUOOPETECHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX Ui TMOBCETHEBHOM >XKM3HU. Pa3BUTHE MOHATHS O YHUCIIE HA ypPOBHE
OCHOBHOTO 00111er0 00pa3oBaHUs CBSI3aHO C PAlMOHAIBHBIMU M HUPPALMOHAIBLHBIMU YHCIIAMU,
(dbopMUpOBaHHUEM MPEACTABICHUN O JCHCTBUTEIHLHOM YHCIC. 3aBEPIICHHE OCBOCHHS YHCIIOBOM
JUHUH OTHECEHO K CpeHEMY 001IeMy 00pa30BaHuIO.

CopepxaHue JByX anreOpandeckux JUHUN — «AunreOpandeckue BbIPOKEHUS» U
«YpaBHEHUSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QopMHpOBaHUIO y  OOydaroIIUXCs
MaTEeMaTUYeCKOro ammapara, HEeOOXOAUMOro JJis peHIeHUs 3a/lad MaTEeMaTHUKH, CMEXHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero oopa3oBaHus
yueOHBI  MaTepuan TPYONHPYETCs BOKPYr  palMOHANBHBIX  BBIpaXEHUU.  Auredpa
JEMOHCTPHUPYET 3HAUEHUE MATeMaTUKH KakK S3bIKa JJIsl IOCTPOCHUS MaTEeMaTHUYECKUX MOJENEH,
OTHCAHMsI MPOLECCOB M SBJICHUH peaJbHOro Mupa. B 3amaun oOyueHus anredpe BXOAAT Takxke
JAIbHEWINIEE Pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOJWMOTO, B YAaCTHOCTH, IS
OCBOEHHUsI Kypca UHGOPMATUKHU, U OBJAJCHHE HAaBBIKAMH JEAYKTUBHBIX PaCCYXKICHUU.
[IpeoOpazoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaxKeHHs, CIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxanvie  (QyHKIHOHATbHO-TpAaQUYECKOW JIMHMHM  HAIEICHO HAa  IOJIYYCHHC
0o0ydJaromuMuCcs 3HaHUN 0 QYHKIMIX KaK BayKHEHIIed MaTeMaTUYeCKON MOAENH ISl ONMUCAHUS
U HCCIEeNOBaHUsl pa3HOOOpa3HBIX IMPOIECCOB M SIBICHHM B mpupone u obumiectBe. M3ydenue
Marepuaja CIIOCOOCTBYET pa3BUTHIO y OOYYAIOUIMXCS YMEHHs HCIIOIB30BaTh pa3IMYHbIC
BBIPA3UTEILHBIC CPEIICTBA s3bIKA MAaTEMaTHUKW — CIIOBECHBIC, CHMBOJWYCCKUE, rpaduueckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHKE MPEICTABICHUN O POJIM MATEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJIBTYPHI.

CormacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3y4yaeTcss ydeOHBIM Kypc «Anredpay,
KOTOpBIM BKJIIOYAET CJEAYIOLIME OCHOBHBIE pa3fenbl coiepxkaHus: «Huciaa U BBIUHCICHUSY,
«AnreOpanyeckue BIpaKEHUs», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIIUNY.

Ha usydenune yueOHoro kypca «Anredpa» orBoautcst 306 gacos: B 7 kiacce — 102 gaca (3
yaca B Hejeno), B 8 kimacce — 102 gaca (3 gaca B Hemeno), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).



COJEPKAHUE OBbYYEHUA
7 KJIACC

Yucia ¥ BbIYMCICHHA

JpoOu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEXoa OT OAHOM (opMmbl 3amucu Jpodeilt K
npyroi. IloHsTHE palMOHaIBLHOTO YKCIIA, 3alMCh, CPABHEHUE, YIIOPSAIOUYMBAHNE PALlOHAJIBHBIX
yrcen. ApudmMernueckue IEHCTBUS ¢ PallMOHAIbHBIMU 4YKMcIaMU. Pemienue 3a1ad u3 peaabHON
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CremneHp ¢ HaTypajlbHBIM IOKa3aTEJIEM: ONpEJEICHUE, IPE00pa30BaHNE BBIPAXKEHUI Ha
OCHOBE OIpE/EIICHHUS, 3aUCh OOIBIINX Yncenl. [IponenHTsl, 3anich MPOIEHTOB B BUIE IpoOU U
JpoOu B BHJIE NPOLIEHTOB. TpHU OCHOBHBIE 33Jaul Ha IPOLIEHTHI, PELIEHNE 3aJau U3 pealbHOU
IIPAKTUKHU.

[TpumeHeHre NPU3HAKOB IEIMMOCTH, Pa3JI0KEHNE HA MHOXKHUTEIN HATYPAJIbHbIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPLMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepeMeHHBIE, YHCIOBOE 3HAUYEHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3Ha4YeHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCHMOCTH MEXIYy BeIMYMHAMH B BUAE (OPMYIIBL.
Beraucnenus o gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO paBHBIC
BBIpa)KEHUS, MpaBUIa NIPeoOpa3oBaHus CyMM M NPOU3BEIEHHM, MpaBuia PACKPBITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CJIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTelIeM.

OpnHowienbl 1 MHOrouwieHbl. CteneHb MHorousneHa. CliokeHHe, BBIUUTAHUE, YMHOXKEHUE
MHOro4eHOB. DOopMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaZpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®dopmysa pa3HOCTH KBaJpaToB. Pa3noxeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHusI 1 HepaBEeHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHHs, IIpaBUa NMpeoOpa3oBaHUsl ypaBHEHUS, PaBHOCUILHOCTD
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHHUH MO YCIOBUIO 3agaud. PemieHue
TEKCTOBBIX 3aJ1a4 C TIOMOIIIbIO YPaBHEHHI.

JluHeliHOe ypaBHEHHE C JABYMs NEpeMEHHBIMH M ero rpaguk. Cuctema JIBYX JMHEHHBIX
YpaBHEHMH ¢ JByMs NepeMeHHbIMHU. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAHOBKH.
[Tpumepsl pelieHns: TEKCTOBBIX 3a7jayd ¢ IIOMOIIBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. YucioBble NpOMEXYTKH. PaccrosHue Mexnay IByMs
TOYKaMU KOOPAMHATHOU IIPSIMOM.

[IpsmoyronbHas cuctema koopawHaT, ocu OX m Oy. AOcmucca W opauHATAa TOYKH Ha
KOOpAMHATHOM IuiockocTH. Ilpumeps! rpadukoB, 3amaHHbIX (Qopmynamu. UrteHue rpapukon
peanbHbIX 3aBucuMmocTed. [lonstue ¢ynkuuu. I'padpuk ¢ynkuuu. CpoiicTBa  QyHKIUIL.
Jluneitnas QyHkums, e€ rpapuk. ['padux Gynkumn y = |X|. ['paduueckoe pemieHne JTMHEHHBIX
YpaBHEHUH U CUCTEM JIMHEWHBIX YPABHEHHUM.



8 KUIACC

Yuciia ¥ BBIYMCICHUSA

KBagpatHslii kopeHb u3 uucna. Ilonstue 00 wuppanuoHaJbHOM uHcie. JlecaTuuHble
OpUOJIMKEHUST UPPALMOHANBHBIX Yncesl. CBolcTBa apu(pMETHYECKUX KBaJPATHBIX KOPHEH M MX
IPUMEHEHHUE K MpeoOpa30BaHUI0 YMCIOBBIX BBIPQXKEHUHW M BBIYMCICHUSAM. JleHCTBUTEIIbHbBIE
YUCIIA.

Crenens ¢ 1enbIM 1okasarenaeM u e€ coiicTsa. CTaHgapTHas 3alMCh YHUCIIA.

Anredpanyeckne BbIPaKeHUS

KBagparHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIHN.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxkeHue,
BbIUMTAHUE, YMHOKEHHE, JIeJieHne aireopanueckux ApoOeil. PannoHanbHble BBIpaXXEHUS U MX
npeoOpa3oBaHueE.

YpaBHeHusI 1 HePaBEeHCTBA

KBanpatHoe ypaBHeHue, ¢dopmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemennie ypaBHeHM, CBOISIIMXCA K JHMHEWHBIM M KBajapaTHbIM. [Ipocteiimue npoGHO-
paloHaIbHbIEC YPaBHEHUS.

['padmueckas MHTEpHpeTaluss ypaBHEHUN C JIBYMsI EPEMEHHBIMH M CHUCTEM JIMHEMHBIX
YpaBHEHUH C JBYMs IepeMEHHBbIMU. [IpuMepbl pemeHus CUCTEM HENMHEWHBIX YPaBHEHHH ¢
JBYMsI IEPEMEHHBIMU.

Pemienue TekCTOBBIX 3a7jay anreOpandeckuM CrocoOoM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NIEPEMEHHOM.
PaBHOcunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBa C OAHOM mnepeMeHHOW. Cucremsl
JIMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUH

[Tonsitue Gpynkuuu. O6GnacTe ONpeaesieHns U MHOXKECTBO 3HaueHu (yHKkiuu. CrnocoObl
3aaHus QyHKIUH.

I'papux Qynxmuu. UYrenue cBoicTB ¢(yHKIMM 1o e€ rpaduky. Ilpumepsl rpadukos
(GYHKLIUH, OTPaXKAIOLINX peabHbIEe POIIECCHI.

@YHKINY, ONMUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO NMPONOPIHOHAIbHBIE 3aBUCUMOCTH, HX
rpaduxu. Oynxuun y = X2, Y = X3, y = VX, y=|x|. ['padutueckoe pemeHue ypaBHeHH i CHCTEM
YpaBHEHUM.

9 KUIACC

Yuciia 1 BBIYMCICHUSA

PannonanbHble yncna, uppaloHaIbHbIe YUCIIa, KOHEUHbIE U OECKOHEUHbIE JeCATUYHbBIE
npodu. MHOXECTBO JI€HCTBUTENBHBIX YHCEN, ACUCTBUTENbHBIE 4YHCIA KaK OECKOHEYHBIE
JecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JIEHCTBUTEIIBHBIX YNCET U KOOPAUHATHOW MPSAMOM.

CpaBHeHue JEHCTBUTENBHBIX 4HUCEN, apupMeTHUYeCKHe AEUCTBUSA C ACHCTBUTEIbHBIMU
YHUCIIAMH.

Pasmepsl OOBEKTOB OKPYKAIOLIET0 MHpPA, JIUTEIBLHOCTH IPOLECCOB B OKPYXKAIOIEM
MHUpE.



[TpubnnxEHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh NpHOMMKeHHUs. OKpyrjieHue yucel.
IIpukuaka v OLIEHKA pe3yIbTaTOB BEIYUCICHUM.

YpaBHeHHUs M HEpABEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAAIIUXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOIAIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl penieHuss ypaBHEHUN TpeTbeld M 4YETBEPTOM CTENEHEH
Pa3I0KEHUEM Ha MHOKUTEIIN.

Pemienne  npoOHO-pallMOHANBHBIX  ypaBHEHUH.  PemieHme — TEKCTOBBIX  3a7ay
areOpanyeckuM METOOM.

VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaduk. PemieHue cuctem ABYX JTUHEWHBIX
YpaBHEHUN C JBYMS INEPEMEHHBIMH. PemieHune cucreMm JABYyX YpaBHEHHM, OJHO M3 KOTOPBIX
JUHENHHoe, a Jpyroe — BTOpOM cTeneHu. I'paduueckas MHTEpHpeTanus CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CriocoOoM.

YucnoBsle HEPABEHCTBA U X CBOMCTBA.

Penienue JIMHEHHBIX HEPABEHCTB C OJHOM IIEpeMEHHOW. PelieHue cucrem JIMHENHHBIX
HEpaBeHCTB C OJHOW mepemMeHHOU. KBaapaTtHble HepaBeHcTBa. ['padumueckas MHTeprpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

DOyHKIUUHA

KBangpatuunas ¢ynkuus, e€ rpapuk u cpoiictBa. IlapaGona, KoOpAMHATBI BEPLIMHBI
napaboIIbl, 0Cb CAMMETPHH NapadoIIbl.

I'paduxn dyrkrmit: Y = kx, y = kx + b, y = k/ix, y = x3, y = VX, y = || 1 ux cBoiicTsa.

Yucii0Bble MOCJIEI0BATEIBHOCTH U NPOrPECCUH

[TonsiTe YMCIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE MOCIIENOBATEIbHOCTH PEKYPPEHTHON
dbopmynoit u hopmynoit N-ro dieHa.

Apudmernueckass M reomerpuueckas — mporpeccuu.  Popmyiasl  N-To  uieHa
apu(pMeTUYECKO U FeOMETPUUECKOIN MPOTrPECCHii, CyMMBI MIEPBHIX N YJICHOB.

N300paxeHne 4jaeHOB apUPMETHUECKON M TeOMETPUYECKOM IMpOorpeccuid TOYKaMU Ha
KOOPJAMHATHOM INIOCKOCTHU. JINHENHBIN 1 DKCIOHEHUIUAIbHBINA POCT. CII0KHBIE POLICHTHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOT'PAMMbBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHoCTHBIE PpPe3yabTaThl OCBOCHHUS MPOTpaMMbl ydeOHOro Kypca «Aunredpay
XapaKTEePU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOILIOMY W HACTOAIIEMY POCCHUHCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMXKECHHSIM POCCHUMCKMX MAaTEMaTUKOB H POCCHUCKOU
MaTEeMaTUYECKON IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBHIO K BBHIMOJHCHHUIO OOSI3aHHOCTEH TpaKIaHWHA M peallu3allid ero Ipas,
MPEACTABICHHEM O MAaTEMaTUYeCKHX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBIICHUH, MPOLIETyp TPakIaHCKOTro oO0IiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OO0CYXXKJIEHUIO ITHUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTH)KEHUMN
HAyKH, OCO3HAHUEM BaXKHOCTH MOPATbHO-3THUYECKUX IMPUHIIUAIIOB B IEATEIbHOCTH YUEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHHM MPAKTUUYECKUX 3aJad MaTeMaTH4eCKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BKHOCTH MATEMaTHYECKOTO 00Opa30BaHUs Ha MPOTSHKEHUN BCe
JKU3HH JIJIs1 YCTIIETHOM Mpo(deCCHOHATBHOM IEATeTbHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOECHHUEM WHJMBHUAYAIHHOM TpPAaeKTOpUU OOpa3oBaHUs U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CITOCOOHOCTBIO K SMOIIMOHAJIBHOMY M JCTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYK/ICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIIMEN B NEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHUPOABI M 0OIIecTBa, MOHUMaHUEM
MaTeMaTHUYeCKOl Hayku Kak c(epbl UYelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIU3ALIMH, OBJIAJICHUEM SI3bIKOM MaTeMaTUKH U MaTeMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM T[IO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
HCCJIEI0BATENLCKOM JIEATETbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (¢GopMHpoBaHMe  KYJbTYPbl  310POBbS M
3MOLMOHAJIBHOIO 0JIATONOJIY M :

TOTOBHOCTBIO TPHUMEHATh MaTEMaTHYECKHE 3HAaHWs B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHUS 37I0POBOTO 00pa3a >KM3HU (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBhIKA pe(IIeKCHUH,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4eIoBeKa;

7) IK0JI0rMYecKoe BOCIIMTAHUE:

OpUEHTAIMEN HAa MPUMEHEHWE MaTEeMaTWYECKMX 3HAHWM IS pelIeHus 3ajad B 00JacTh
COXPAHHOCTH OKpYXKAIOUIEH cpefbl, MIAHUPOBAHUS MOCTYIKOB U OLIEHKM HMX BO3MOXHBIX
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HOCJIEICTBUM U1 OKpY’Karollel Cpenibl, OCO3HAaHUEM IJI00AJIBHOIO XapakTepa 3KOJIOIMYECKHX
npo0JeM U MyTel uX pereHus;

8) aganTanusa K H3MEHAIMMCS YCJI0BHSAM COLHAILHON M IPUPOAHOI cpelbl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSX HEONPEIECIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 NPAKTHUYECKYIO ACATEIbHOCTb, B TOM YHCJIE YMEHUE YUYUTBHCS y OPYIHX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JIESITEIbHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIUU U3
OIIBITA IPYTUX;

HE00X0AUMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHWH, B TOM uucie (GOopMyIMpOBaTh UJEH,
HOHATUS, TMIIOTE3bl 00 00BEKTaX M SABJICHMSAX, B TOM 4YUCIIE PaHee HEU3BECTHBIX, OCO3HABATH
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYID CHUTYallMIO, BOCIPUHMMATh CTPECCOBYIO
CUTYallU}0 KakK BbI30B, TPeOyIOIIUI KOHTPMEp, KOPPEKTHPOBATh INPUHUMAEMbIE PELICHUS U
neicTBus, GopMyJIMpoOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTe/IbHBbIe YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

ba3oBrble JJornyeckue 1eHCTBHA:

® BLIBJIITE W XAPAKTCPU30BATH CYHICCTBCHHLIC IMPU3HAKH MATCMATHUYCCKUX O6’I)€KTOB,
HNOHSTUM, OTHOIIEHUN MEXIy HOHSTUSIMM, (POPMYJIMPOBATH ONPEIEIICHUS NOHSITUH,
yCTaHaBJIMBATh CYLIECTBEHHBINH MPU3HAK KiIacCU(UKaLMU, OCHOBaHUS 1151 00001IeHns
Y CPaBHEHUs, KPUTEPUU IIPOBOJIUMOTIO aHAIN3A;

® BOCIIPUHUMATh, (OPMYIMPOBATh U NPEOOpPa3OBBIBATH CYKICHUSA: YTBEPAUTEIbHBIE U
OTpUIATCIIbHBIC, CAMHUYHBIC, YACTHBIC U O6HII/I€, YCJIOBHBIC;

® BBISIBJIATh MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M NPOTUBOpEUMs B (akTax,
JaHHBIX, H&6J’IIO}1€HI/I$[X U YTBEPXKACHUAX, MNpEAjiaraTb KPUTCPUHU I BBIABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

® ICJIaTh BBIBOJLI C HCIOJB30BAHUCM 3dKOHOB JIOTUKH, ACAYKTUBHBIX W HHAYKTUBHBIX
YMO3aKJIFOUECHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

® pa30bupath J0OKa3aTeNbCTBA MAaTEMATUYECKUX YTBEPKACHUH (IpsIMble U OT MPOTHUBHOTO),
IPOBOJUTH CaMOCTOSTEILHO HECJIOXKHBIE J0Ka3aTebCTBA MaTeMaTHYeCKHX (HaKToB,
BBICTPAaNBaTh apryMEHTAIUIO0, IPUBOJUTH IPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH
CcOOCTBEHHBIE PacCyX/ICHHUS;

e BEIOUpaTh croco0 pemeHUs y4eOHOW 3anaud (CpaBHHUBAaTh HECKOJBKO BapHUaHTOB
pelICHuA, BI)I6I/IpaTI> Haubolee HOI[XOI[SIHH/Iﬁ C yLIéTOM CaMOCTOATCIIBHO BBIJICJICHHBIX
KpUTEPUEB).

ba3osrble uccienoBare/bCKue 1eHCTBHA!

® IICTIOJB30BaTh ~ BONPOCHI  KAaK  HCCJIENOBATENIbCKUM  WHCTPYMEHT  IO3HAHUA,
bopmynupoBaTh BOIIPOCHI, bukcupyromue IIPOTUBOpEYHE, npobuemy,
CaMOCTOSITENIFHO yCTaHAaBJIMBAaTh MCKOMOE M JaHHOe, (opMUpOBaTH THIOTE3Y,
apryMeHTHUPOBATHL CBOIO ITO3UIIUI0, MHEHHUE;



® [IPOBOJIUTh IO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY HECJIOKHBIH SKCIEPUMEHT,
HEOOJIbIIOE HCCIEOBAaHWE TI0 YCTAHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTHYecKOIo
00BeKTa, 32aBUCUMOCTEH 0OBEKTOB MEXYy COOO0M;
® CaMOCTOATENBHO (POPMYITHPOBATH 0000IIEHUS U BHIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HaOJIOICHNUs, UCCIIEOBAHMS, OLEHUBATH JIOCTOBEPHOCTh IMOJYYCHHBIX PE3yJbTaTOB,
BBIBOJOB 1 0000IIEHNI;
® [I[POrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, & TAK)XKE BBIIBUTATh MPEINOIOKECHHS O
€ro pa3BUTHH B HOBBIX YCJIOBHUSX.
PatGora ¢ undopmaunmeii:
® BBISIBJIATH HEAOCTATOUYHOCTh U U30BITOYHOCTH WH(POPMALINH, JAHHBIX, HEOOXOIUMBIX IS
pelleHus 3aa4u;
® BLIOMpATh, aHAIM3UPOBATh, CHUCTEMATHU3UPOBATH M HHTEPIPETHPOBATH HHOOPMALIUIO
pa3IMYHbIX BUJOB U (DOPM IMpE/ICTaBICHHUS,
¢ BEIOMpATh (opMy IpeaCcTaBiIeHUs WH(GOPMALMKU U WILTIOCTPUPOBATH pEllaeMble 3a/lauu
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;
® OIICHUBATh HAJEKHOCTh MH(GOPMALMU 1O KPUTEPUSM, MPEUIOKEHHBIM YUUTEIEM WU
c(OpPMYITHPOBAHHBIM CAMOCTOSITENHHO.
KoMMyHUKAaTHBHBbIE YHMBepcaIbHble yueOHbIe JelcTBUA:
® BOCIIpUHUMATH M (DOPMYyITUPOBATh CYKACHUS B COOTBETCTBHH C YCIOBUSIMH M IEISIMHU
oOmIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIleHUs 3a/1a4i, KOMMEHTHPOBATh
MOJTyYEHHBIH Pe3ybTaT;
®B X0jic 00CYXKJEHHS 3a/laBaTh BOIIPOCHI MO CYHIECTBY OOCYXKAaeMON TEMbI, IPOOIEMBI,
pemaeMoil  3a7aud, BBICKa3bIBaTh WJAEU, HAICJICHHbIE Ha TOUCK PEIICHUs,
COIIOCTABJISITh CBOM CYXACHUS C CYXKICHHSIMH JAPYrUX YYaCTHUKOB JIMAJIOTa,
0oOHapyXHUBaTh Pa3IMUUe U CXOJICTBO MO3UIIMIMA, B KOPPEKTHOH hopme popMyIHUpOBaTh
pa3HOIJIacHsl, CBOU BO3PAXKEHHUS;
® [IPEJICTABIIATh PE3YJIbTATHl PEUICHUsS 33Ja4M, DKCIIEPUMEHTA, WCCIEAOBAHUS, MPOCKTa,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € Y4ETOM 3a7ay IMpe3eHTAlUH U
0COOEHHOCTEH ayTUTOPUH;
® [IOHUMAaTh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M MHAWBUIAYAIbHOW pabOThl pU
peleHnn yueOHbIX MaTeMaTHYECKUX 3a71ay;
® [[PUHUMATh 1I€Jb COBMECTHOW JESITEIbHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM
paboThl, pacnpenensTh BUAb pabOT, JAOrOBapHBaThCA, OOCYXKJAaTh MPOIECC U
pe3yabTaT paboThl, 00001IaTh MHEHUS HECKOJIBKHUX JIIOJIEH;
® y4acTBOBaTh B IPYINIOBBIX GopMax paboTsl (00CykeHNs, OOMEH MHEHHUSIMHU, MO3TOBbIE
HMITYpMBl W JAPYTHE), BBIIOIHATH CBOI YacTb pabOTBI M KOOPIWHHPOBATH CBOU
JIeMCTBUS C IPYTHMU YJICHAMU KOMaH/bl, OLEHUBATh Ka4eCTBO CBOETO BKJIAa B OOIINIHA
HPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.
PeryasiTuBHBIE yHHBepcaJdbHble yueOHbIE AeiiCTBUSA
Camoopranusauus:
® CAMOCTOSITEJIEHO COCTaBIISITh IUIAH, aITOPUTM pEIIeHHus 3amaud (WM ero 4YacTh),
BBIOMpPATh CHoco0 pemeHus: ¢ yu€TOM HMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
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BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUH C y4ETOM
HOBOH MH(OpMAITHH.
CaMOKOHTPOJIb, SMOLMOHAIBHBIH HHTEJIEKT:

® BJIAJIETh CIOCOOAMHU CaMOIPOBEPKH, CAaMOKOHTPOJIS IpOLIeCCa U pe3ysbTaTa PeLIeHUs
MaTeMaTHYECKOH 3a/1a4u;

® [IPEIBUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NPH DPEUICHUU 3aJadd, BHOCHUTH
KOPPEKTHUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, HAWAEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OLICHMBATh COOTBETCTBHE PE3yJbTaTa JESATEIbHOCTH ITOCTaBICHHOW LENU U YCIOBHSM,
OOBACHATh NPUYMHBI JOCTHXKEHHSI WIM HEJOCTIDKEHHS LEeNM, HAaXOIUTh OIIHOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K xonimy oOydenuss B 7 kJjacce OOydYalOIIMICS MOJYYUT CIEAYIOIIUE TMPEIMETHBIE
pe3yJIbTaThl:

Yucia ¥ BbIYUCICHUSA

BeinonHsATe, coderas yCTHble M NHUCbMEHHbIE NPUEMBI, apupMeTHYECKHe IEHCTBUS C
paLMOHATIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHHsS 4YHCIOBBIX BBIPAKEHUN, NPUMEHATH Pa3HOOOpa3HbIE CIOCOOBI U
OpuéMbl  BBIYUCIEHHUS 3HAYCHMH JPOOHBIX BBIPAXKEHUH, COAEP)KAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[lepexonuTh OT 0AHOHN (HOPMBI 3aMMCU YUCEN K JIpyrod (IIpeoOpa3oBbIBATH JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JIECATUYHYIO IPO0OB).

CpaBHMBATh U YIOPSIOUYMBATh pallMOHAIbHBIE YUCIIA.

OKpyrisTh YuCIna.

BbINONHATE NPUKUIKY M OLIEHKY pe3y/bTaTa BBIYMCIECHUM, OLIEHKY 3HAUE€HUN YHCIIOBBIX
BbIpa)keHUI. BBINONHATE 1EHCTBHS CO CTENEHAMU C HaTYpaJbHBIMU ITOKA3aTENISIMU.

[TpuMeHATH MPU3HAKK JETUMOCTH, Pa3JI0KEHNE HA MHOXKUTENIN HATYpPaJIbHBIX YHCEIL.

Pemath mpakTHKO-OPHMEHTHPOBAHHBIE 3aJaud, CBSI3aHHBIE C OTHOIIEHHWEM BEJIWYMH,
IPONOPLUOHAILHOCTHIO BEJIMYUH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YJIbTAThl pEICHUs 3aa4
C Y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PaccMaTpUBAEMbIX O0BEKTOB.

AuredpanyecKkmne BbIPaKeHUs

Hcnonp3oBaTh anredOpanyecKkyro TEPMUHOJIOTHIO U CHMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOEHUS y4eOHOr0 MaTepuara.

HaxonuTh 3HaueHust 0yKBEHHBIX BBIPKEHHH MPU 3aJaHHBIX 3HAUYECHHUSX EePEMEHHBIX.

BrimonHaTe npeoOpa3oBaHus 1EJI0r0 BhIPaXKEHUS] B MHOTOWIEH MPUBEACHUEM MOA0OHBIX
CJIaraeMbIX, paCKpbhITHEM CKOOOK.

BbINONMHATE yYMHOKEHHE OJHOYJIEHa Ha MHOTOWIEH W MHOTOuYJIeHa Ha MHOTOYIEH,
OPUMEHATH (HOPMYITBI KBapaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCylecTBIATh pa3a0KEHUE MHOTOWIEHOB HA MHOMKUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKHM OOIero MHOXKHUTENs, TPYNIHUPOBKU CJaraeMblX, IpUMEHEHUs (POpMyN COKpaII€HHOTO
YMHOXEHHUS.
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[IpumensaTh npeoOpa3oBaHUS MHOTOWIEHOB I pEHICHHs] pPa3lIW4yHBbIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEAJTbHOU TPAKTHKU.

Hcnonp30BaTh CBOMCTBA CTENEHEHN ¢ HATypaJIbHBIMU MOKa3aTeNsIMU i1 IPeoOpa3oBaHus
BBIPAXKEHUI.

YpaBHeHUs1 1 HEPABEHCTBA

PemaTte nuHeliHbIE ypaBHEHHS C OJHOM IMEPEMEHHOM, NMPUMEHSS MpaBUja Mepexona OT
UCXOJHOIO ypaBHEHUS K pPaBHOCWIBHOMY eMy. IIpoBepsTh, sBisS€TCS M YHUCIO KOpPHEM
YpaBHEHUS.

[TpumensTh rpaduueckre METObl IPU PEIICHUN JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.

[ToaGuparb mpUMepHI Map YUCE, SBISIOUIMXCS pEIIeHUeM JHHEHHOTO YPaBHEHHUS C IBYMS
IIEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOW IUIOCKOCTH TpapuK JHUHEHMHOTO YypaBHEHUS C JBYMS
MEePEMEHHBIMH, MOJIb3YACh IPpaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemats cucrteMbl AByX JIMHEHHBIX ypaBHEHUH C JByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocraBiATh M pellaTh JUHEWHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHUH IO
YCIIOBHIO 3a/1auyd, UHTEPHPETUPOBATH B COOTBETCTBUHM C KOHTEKCTOM 3aJa4d IOJyYECHHbIN
pe3ynbTar.

DOyHKIUUHA

N300paxarh Ha KOOPAWHATHOW TPSIMONM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJMHATAM, JIy4d, OTPE3KH, MHTEPBaJIbl, 3allUCHIBATh UHUCJIOBBIE IPOMEXKYTKA HaA
aNreOpanvdecKoM s3bIKE.

OtmedaTs B KOOPAMHATHOM IJIOCKOCTHM TOYKM 10 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu muHerHbIX QyHkuid. Ctpouts rpaduk QyHkuuu y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (YHKIMNA W3BECTHBIE 3aBUCHMOCTH MEXKIY BEIMYUHAMU:
CKOPOCTb, BpeMs, pacCTOsHME, II€Ha, KOJIMYECTBO, CTOUMOCTb, MPOU3BOIUTEIBHOCTb, BpEMS,
00BEM paboTHI.

HaxonuTh 3HaueHune GyHKIMU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii crocod mpejcTaBiIeHUs M aHAINW3a UHPOPMALMHU, U3BIEKaTh U
MHTEPIIPETUPOBATh UH(POPMALINIO U3 TPaAPUKOB pPeaTbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K xoniy oOyueHuss B 8 kJjiacce 0OOydarOmMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pE3yJIBTaThI:

Yucsia v BbIYUCICHUSA

Hcnonp30BaTh HayallbHbIE NPEJICTABICHHUS O MHOXECTBE JEHCTBUTENbHBIX YHMCEN IS
CPaBHEHHMsI, OKPYIJIEHUS M BBIYMCIEHUH, HM300pakaTh JEHCTBUTENIbHbIE YHUCJIa TOYKAMHM Ha
KOOPJMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHYECKOrO KBaJpPaTHOTO KOPHS, HAXOIUTh KBaJpaTHBIE
KOPHH, UCTIOJIB3YS MPU HEOOXOUMOCTH KaJIbKYJISATOP, BHIMOIHIATH IPEOOpa30BaHMsI BbIPaKEHUH,
coJiepKalliX KBaJpaTHbIE KOPHHU, UCIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp3oBare 3amucu OONBIIMX W MajbIX YHCET C MOMOMIBIO JECATUYHBIX ApoOeil u
creneHeit yucna 10.

AuiredpanyecKkue BbIpasKeHUs1

[IpuMeHsTh TMOHSATHE CTENEHH C IeJIbIM II0Ka3aTesieM, BBIMOJHATh IpeoOpa3oBaHuUs
BBIPAXEHU, CONEPIKALIUX CTENEHU C LIEIBIM IIOKA3aTENIEM.
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BBINONHATE TOXIECTBEHHBIE NMPEOOpa30BaHMs PALMOHAIBHBIX BBIPA)KEHUH Ha OCHOBE
IpaBuI JSHCTBUN HAJL MHOTOYJICHAMH M alreOpanyecKuMH JpoOsMu.

PacknanpiBaTh KBagpaTHBIA TPEXUIICH HA MHOKUTEIIH.

[TpumensaTs mnpeoOpa3oBaHMs BBIPAKEHUM A pPELICHUs pa3IMuHbIX 3a7ad M3
MaTEeMaTHKHU, CMEXHBIX IPEJAMETOB, U3 PealbHOMN MPAKTHKH.

YpaBHeHusI U HEPaBEeHCTBA

PemaTs nuHeliHble, KBapaTHbIE YPAaBHEHUS U PALlMOHAIBHBIE YPABHEHMSI, CBOASILIUECS K
HUM, CUCTEMBI JIBYX YPaBHEHUH ¢ ABYMs I€PEMEHHBIMU.

[TpoBoauTH IpOCTENIINE UCCIEIOBAHNS YPABHEHUI U CUCTEM YpaBHEHMH, B TOM YHUCIIE C
OpUMEHEHHEM TIpadUUecKuX TpeACTaBICHUI (ycTaHABIMBAaTh, MUMEET JHM YpaBHEHUE WU
CUCTEMA YPaBHEHMU PEILICHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEE).

[lepexoaute OT cioOBecHON (GOPMYJIUMPOBKM 3ahauu K e€ ajreOpanyeckod MOAEIH C
[IOMOILIBI0  COCTaBJICHUS ypPaBHEHMsS WM CHUCTEMbl YypaBHEHUH, HMHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4y MOJyYEHHBIN pe3ysIbTar.

[TprMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUSI, OLICHKH, PELlaTh JIMHEIHbIE
HEpaBEHCTBA C OJHOM MEPeMEHHOM M MX CHCTEMBbl, JaBaTh TIpadUUYEcKyl0 HIUTIOCTPALUIO
MHOY€ECTBa PEIICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumaTh ® WCHONB30BAaTh  (DYHKIMOHAIBHBIE TIOHATHS M SI3BIK  (TEPMUHBI,
CHUMBOJIMUYECKHE 0003HAYEHUs), ONpENesATh 3HAaueHHWEe (QYHKLUMU IO 3HAUYEHUIO apryMeHTa,
OIpeNieNATh CBOWCTBA (PYHKLUH 110 €€ rpaduKy.

CrpouTtsb rpaduku dJIeMeHTApPHBIX (GYHKINN BUIA:

y = k/X, y = x2,y = X3y = |X|, y = VX, OnuCEIBaTh CBOMCTBA YHCIOBON (DYHKIUH 10 €&
rpaduky.

K xonimy oOydenuss B 9 kJjacce OOydYarOMMICS MOJYYUT CIEAYIOIIHAE TMPEIMETHBIE
pE3yJIBTaTHI:

Yuciia 1 BbIYHCICHUA

CpaBHUBaTh U YHNOPSAJ0YNBATH PALIMOHAJIBHBIE U HPPALIMOHAIILHBIE YHCIIA.

BoinonuaTe apupmeTHueckue IeHCTBUS C PallMOHAIBHBIMHU YHMCIAaMH, COYeTas YCTHBIE U
MMCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUMCIICHUS ¢ UPPAL[MOHAIBHBIMU YHCIAMH.

HaxoauTh 3Hau€HUs CTENEHEN C LEJIbIMU MTOKA3aTeIsIMU U KOPHEW, BBIUNCIIATH 3HAUYCHUS
YHUCIJIOBBIX BbIPAKEHUH.

OkpyrisaTh JAE€WCTBUTENbHBIE YHCIIA, BBINOJIHATH HPUKHUIAKY pe3yJbTaTa BBIYUCICHUH,
OLICHKY YMCJIOBBIX BBIPA)KEHUH.

YpaBHeHHUs! M HEPABEHCTBA

Pemate nuHelHBIE M KBaJpaTHbIE YpaBHEHMs, YypaBHEHHUS, CBOJSIIMECS K HUM,
npocTeiiye ApoOHO-pallMOHAIbHBIE YPAaBHEHUS.

Pemats cuctemsl ByX JMHEWHBIX YpaBHEHHUH C JIByMs IEPEMEHHBIMU M CHUCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABIIAETCS JIMHEUHBIM.

Pemarp TekcToBble 3alauM aiareOpanyeckuM CHOcOOOM C TOMOIIBIO COCTaBIICHUS
YpaBHEHHUS WM CUCTEMBI IBYX YpaBHEHUH C IByMS MIEpEMEHHBIMU.

ITpoBoauTH IpoOCTENIINE UCCAEA0OBAHNS YPABHEHNUN U CUCTEM YPABHEHMI, B TOM UYHUCIIE C
OpUMEHeHHeM TIpadUUecKuX TIpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JHM YpaBHEHHE WU
CHUCTEMa YpaBHEHHH pelleHusl, €ClIi UMEET, TO CKOJIBbKO, U IIpoYee).
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Pemares nuHEWHbIE HEpPABEHCTBA, KBaJpaTHBIE HEPABEHCTBA, HM300pakaTh peEIICHUE
HEPABEHCTB HA YHUCIIOBOW MPSIMOM, 3aMMCHIBATH PEIICHHUE C TOMOIIBIO CHMBOJIOB.

Pemate cucTEMBI JIMHEHHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKIIKOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pa)KaTh PEIICHHE CHCTEMbl HEPAaBEHCTB HA YHCJIOBOM MPSMOH,
3allMChIBATH PEIICHUE C TTOMOIILI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPU PELIEHUU PA3JIMYHbBIX 3a/1a4.

DOyHKUUHA

PacriosnaBath (yHKIIMH U3y4eHHBIX BUAOB. [[0Ka3bIBaTh CXeMaTHYECKH PACTIONOKECHHIE HA

KOOPAWHATHOM MI0cKoCcTH rpadukoB GpyHkmi Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +

C, Yy =x3,y=1X,y = [X|, B 3aBUCHMOCTH OT 3HaueHHi1 KO3(PHUIUEHTOB, ONHUCHIBATE CBOHCTBA

byHKUINH.

Crpouth M M300pakaTh CXEMAaTHYECKU TpaUKM KBAJPATUUHBIX (DYHKIMM, ONUCHIBATH
CBOWCTBA KBa/IpaTUYHbIX (DYHKIMH IO UX IpadrKaMm.

Pacno3naBare  kBampatnuHyro (QyHKIuo 1o  ¢opmyie, TPUBOIUTH  MPUMEPHI
KBaJPaTUYHBIX QYHKIUI U3 peabHON KU3HU, (PU3UKH, TEOMETPHH.

YucJi0BbIe MOCJI€10BATEIbHOCTH U POIPeCCUH

Pacnio3HaBaTh apu(METHYECKYI0 U F€OMETPUYECKYI0 IPOTPECCUr MPU pasHbIX CIIOCOOax
3aJlaHMsL.

BbINONMHATE BBIUMCIEHUSI C UCIOJB30BaHUEM (GOpMyN N-r0 4ieHa apupMETHUYECKOH U
reOMEeTPUYECKOM porpeccuii, CyMMbI NEPBBIX N UIECHOB.

N300pakaTh WieHbl NOCIEI0BATEIHOCTH TOUKAMH Ha KOOPJUHATHON IIOCKOCTH.

Pemats 3amaun, cBsi3aHHBIE C YUCIIOBBIMM IOCJIEI0BATEILHOCTSIMHU, B TOM YHWCIE 3a7aud
U3 peasibHOM KU3HHU (C UCIIOJIb30BAHUEM KAJIbKYJISITOPA, LU(POBBIX TEXHOJIOTHUI).
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHanbHbIE o5 1 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 Y PaBHCHHS  HEPABCHCTBA 20 ! ! https://m.edso00.ru/7f415b90
bu6nmoreka [JOK
4 KoopuHatet i rpaguii. Gynkin 24 1 1 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
IT 1
° OBTOpeHHE 1 000DIeHHE 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 3
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8 KVIACC

N HanvenoBanue pasielos u em KoumnuectBo yacos JJIeKTPOHHBIE
n/m mporpamMmel Bceero Kontpoabnsie Ilpakruueckue (undpossie)
oOpa3oBaTe/ibHbIE
pecypcsbl
1 Uwucna u Beruncinenus. KBagpaTaeie KOpHU 15 ngjﬁ;f;igﬁ}; £417af8
5 Uucna u Beruucienusi. CTeneHb ¢ UeabiM 7 bubnuorexa [JOK
MOKa3aTeleM https://m.edsoo.ru/7f417af8
3 AnreOpanyeckue BoipakeHusi. KBaapaTHblit 5 bubnuorexa [JOK
TPEXUWIECH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BbIpaKCHUS. 15 bubnnoreka [JOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus U HepaBeHCTBA. KBagpaTHbie 15 bubnnorexka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnmnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
7 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 12 BH6J_IHOTeKa LHOK
https://m.edsoo.ru/7f417af8
8 Oynkiyu. OCHOBHBIE TTOHITHS 5 E::g:/l/llr?f(j;::)?r?/}; £417a18
9 Oynkiuu. YnucnoBsie PyHKITUN 9 Egg:;;f;i?g}; £417af8
10 [ToBTrOopenue n o6o0IIEHNE 6 E;ISSZI;T:;;SS/I; £417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Yucna u BerunciieHus. JleiicTBUTENbHEIC 9 1 bubmuorexa [IOK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PABHECHHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https://m.edsoo.ru/7f419d08
bu6nmnorexa LIOK
) 1 1 1
° YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 2
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