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MMOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISETCS OJHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHUs: OHAa O0ECTIeUMBAET U3YUCHHE APYTUX JUCIUIUINH, KaK €CTECTBEHHO-
HAyYHOTO0, TaK M TyMaHUTAPHOTO LHKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAOHKEHUS 00pa30BaHMs U B MOBCEAHEBHOM Ku3HU. Pa3BuTHe y o0yyarommxcs
HAyYHBIX TIPEJCTABICHUH O TMPOUCXOXKACHUA W CYIIHOCTH aireOpandecKux
a0CTpakiMii, cCriocode OTpakKeHUsT MaTEeMAaTHUYECKONM HAYKOH SIBJICHUN M MPOIECCOB
B MPUPOJE W OOINECTBE, POJU MATEMaTHYECKOTO MOJICIMPOBAHHUSI B HAYyYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJIECHUS, HEOOXOIUMBIX JJI aJaNnTallyd B COBPEMEHHOM LU(POBOM
obmectBe. M3yuenne anreOpnl oOecreuynBaeT pa3BUTHE YMEHHS HaOI0aTh,
CpaBHHMBaTh, HAXOAHWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOM JEHCTBUSI U BBIBOJIBI,
dbopmynupoBath yTBep)kaeHUA. OCBOEHUE Kypca anreOpsl 00ecreynBaeT pa3BUTHE
JIOTHYECKOT0 MBIIIJICHUs] OOYYarolIMXCsA: OHM HCIOJBb3YIOT JEAyKTUBHBIE H
WHAYKTUBHBIE pacCyXJIeHus, 0000IeHne 1 KOHKPETH3AIMI0, abCTparupoBaHue u
agamornto.  OOydeHue  anreOpe  mpeamnojaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITEJIbHON ~ JI€ATEIBbHOCTH OOYyYalolUXCsl, IO3TOMY CaMOCTOSTEIbHOE
peleHue 3aa4 SBISETCS peaan3alueil 1eITeIbHOCTHOTO MPUHIIUIA 00YYEeHHUS.

B cTpykTrype mnporpamMmbl y4eOHOTO Kypca «Anredpa» Ijasi OCHOBHOTO
o01m1ero oOpa3oBaHusi OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIbHO-METOANYECKHE
auHAH: «Yucaa v BRIYUCICHUSNY, «ANreOpandeckie BBIPAKECHU», «YPaBHCHUS U
HEpaBeHCTBa», «DyHkium». Kaxgas U3 3THX colepiKaTeabHO-METOIUYECKIX
JMHHUHA pa3BUBAETCS HA MPOTSKEHUH TPEX JIET U3YUCHUSI Kypca, B3aUMOJCHCTBYS C
IpYyTHMH €ro JHHHSIMH. B Xome wu3ydeHus ydeOHOro Kypca OOyJaroIIuMCs
MPUXOJUTCS JIOTHYECKH PacCyKIaTh, MCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Anredpa» BKIIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3jerax
MaTeMaTHYECKOro 00pa3oBaHMs U CIIOCOOCTBYIOIINE OBJIAJICHUIO 00YyYAIOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMaTudeckoro si3pika. ComepkaTenpbHOH WU
CTPYKTYpHOH OCOOEHHOCTBIO Yy4eOHOTO Kypca «AmredOpa» sBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMA «Yuclia W BBIYUCICHUS» CIYKUT OCHOBOW st
JATBHEUIIETO M3yYeHUs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYarONIUXCS
JIOTUYECKOTO MBIIUICHHUS, (JOPMUPOBAHUIO YMEHUS TOJIH30BATHCS aITOPUTMAaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsI TIOBCEIHEBHOM
XU3HU. Pa3BuTHE MOHATHA O YKCJEe HAa YpPOBHE OCHOBHOIO O0IEro oOpa30BaHMS
CBSA3aHO C pALMOHAIBHBIMU M HppalOHATIBHBIMUA YHCIIaMH, (OPMHUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEPUICHUE OCBOCHHS YHUCIOBOM
JIMHUU OTHECEHO K CpeHEMY 00I1IeMy 00pa30BaHUIO.

Copeprkanue OByX anreOpandecKux JIMHUN — « AIreOpandecKue BhIPAKEHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIOCOOCTBYET (hOPMHUPOBAHUIO Y OOydarolmuxcs
MaTEMaTHUYECKOIo ammapara, HeoOXOJUMOro NJsl PELIEHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TPEAMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHe
OCHOBHOTO 00I1Iero o0pa3oBaHus Y4eOHBIM MaTepuall TPYHIHPYETCS BOKPYT
paloOHaIbHBIX BBIpa)KEHUN. AnreOpa JEMOHCTPUPYET 3HAUYEHUE MAaTEMATHUKU Kak
A3bIKA JUISL TIOCTPOEHUS MaTeMAaTUYECKUX MOJENEH, OINUCAaHUS MPOLECCOB U
SBJICHUN peanbHOro Mupa. B 3amaum oOydeHus ainreOpe BXOIAT TaKxkKe
JalbHeWIee pa3BUTHUE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJI1 OCBOEHHUS Kypca HH(OPMATUKH, U OBJAQJCHUE HAaBBIKAMH
JNEeNyKTUBHBIX paccyxkaeHuil. [IpeoOpazoBaHue cUMBOJBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAXKEHUsI, CHOCOOHOCTEN K MAaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxxanne (pyHKIIMOHATBHO-TpA(UIECKON JIMHUU HAIIEJICHO Ha MOJIYYCHHE
o0OydJarmuMucs 3HaHUN 0 (PYHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4eCKOHW MOeNu
JUTS OTIMCAHUS M UCCIIEOBaHMs Pa3HOOOPa3HBIX MPOIECCOB U SBJICHUN B MPHUPOJIE
u odOmectBe. M3yueHne martepuana CHOCOOCTBYET Pa3BUTHIO Yy OO0y4aroLIuxcs
YMEHHMSI UCTOJIb30BaTh Pa3INYHbIC BHIPA3ZUTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHbIE, CHMBOJMYECKHE, TpaduyecKkue, BHOCUT BKJIaJ B (OPMUPOBAHHE
IpEJICTAaBICHUIA O POJIM MATEMATUKH B Pa3BUTUU LIMBUIU3ALUU U KYJIbTYPHI.

CornacHo yueOHOMYy IJIaHy B 7-9 Kkjaccax u3ydaercs Y4YeOHBIH Kypc
«Anrebdpa», KOTOPBIA BKIIIOUAET CIEAYIOLIME OCHOBHBIE Pa3felibl COJEpPKAHUS:
«Yucna W BBIUUCIEHUA», «ANreOpanyeckue BbIpAXEHUs», «YpPaBHEHUS U
HEPaBEHCTBA», « DYHKIIHI.

Ha u3yuenue yyeOHoro xypca «Anreépa» orsoautcsa 306 gacos: B 7 Kiacce
— 102 4aca (3 ygaca B Henento), B 8 kiacce — 102 ygaca (3 yaca B Henenw), B 9
kiacce — 102 yaca (3 yaca B HefIeIni0).



COAEPXKXAHUE OBYUYEHUA
7 KJIACC

Yucaa v BIYUCICHUSA

Jpo6u OOBIKHOBEHHBIE M JECATHUYHbBIC, MEPEX0]] OT OJHOM (DOpMBI 3amucu
apobeit k gapyroil. IloHsTHMe palnMOHAIBLHOTO 4YHCJA, 3alucCh, CpPaBHEHHE,
yHOPSAIOYMBAHUE  palMOHAIBHBIX 4ucel. ApudmeTudyeckue JEeUCTBUS C
palMOHAJIBHBIMUA YMCIIaMu. Pelenue 3aaad U3 peaslbHOW NPAaKTHKW HA 4acTH, Ha
Ipoowu.

CreneHb C HaTypallbHbIM IIOKa3aTeJeM: OIpejelieHne, Mpeodpa3oBaHue
BBIPKEHUI HA OCHOBE OIpeieNieHus, 3anuch 00apuX uncel. [IponeHTsl, 3anuch
IPOLIEHTOB B BUJE ApoOH U ApoOH B BUJAE MPOLEHTOB. TpH OCHOBHBIC 3aJlauH Ha
IIPOLICHTHI, PELICHHE 3a71a4 U3 PEaJIbHOU MTPAKTUKH.

[IpumMeHeHne TOPU3HAKOB  JEIMMOCTH, PA3JO0KEHUE HA  MHOXKHUTEIU
HaTypaJIbHbIX YHCEIL.

PeanpHble  3aBUCHMMOCTHM, B TOM 4HClIe TpsiMags W oOpaTHas
IIPONOPLIMOHAIBHOCTH.

Anredpanyeckue BbIPpaKeHUsA

[IepeMeHHBIE, YNCITIOBOE 3HAYECHHUE BBIPAKEHUS C IEPEMEHHOM. JlomycThMbie
3Ha4YEeHUs NepeMeHHbIX. [IpeacTaBneHrne 3aBUCUMOCTH MEXTY BETMUMHAMU B BUJIE
dbopmynbl. Beraucnenus o gopmynnam. [IpeobpasoBanre OyKBEHHBIX BBIpaKEHUM,
TOXKJECTBEHHO paBHBIC BBIPAKEHUS, TMpaBWia NPeoOpa3oBaHUsS CyMM H
IPOM3BEICHUH, MpaBUjla PACKPBITUS CKOOOK U MIPUBEICHUS MTOTOOHBIX CIaraeMbiX.

CBOIICTBA CTENEHU C HATYPAJIbHBIM MOKA3aTEJIEM.

OpnHowieHsl 1 MHOTOWIEHBI. CreneHp MHOrowieHa. CioKeHue, BbIYUTaHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMynbl COKpPAaIIEHHOTO YMHOXKEHMS: KBajpaT
CyMMBl M KBagpaT pasHoctu. Popmysia pa3sHOCTH KBaAparoB. Pasmoxenune
MHOTI'OYJICHOB Ha MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHMs, MpaBuiia MpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCWJIBHOCTb YPAaBHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IIEPEMEHHOW, YHCIJIO KOpPHEHU JIMHEMHOTO
YPABHEHUS, pELICHHE JIMHEHMHBIX ypaBHEeHHU. COCTaBJIEHHE YpaBHEHUH IIO
YCJIOBHIO 3aJja4uu. PelieHne TeKCTOBBIX 3a/1a4 C TOMOIIbIO YPABHEHHUIA.

JIuneliHoe ypaBHEHUE C ABYMs MEpeMEHHBIMU U ero rpadux. Cucrema AByX
JIMHEWHBIX YPAaBHEHHMM C JByMs NEPEMEHHBIMH. PemieHue cucrem ypaBHEHHU
crnocoboM moACTaHOBKHU. [Ipumepsl pemieHusi TEKCTOBBIX 3aad C IOMOIIBIO
CHCTEM ypaBHEHUM.

DyHKUMHA



Koopaunara Touku Ha npsMou. Uucnoseie mpomMexyTku. PaccrossHre Mexy
JIBYMsI TOUKaMU KOOPAUHATHOM IIPSMOM.

[IpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. Abciucca U opAuHaTa
TOUYKH Ha KOOPJIMHATHOM I10cKocTH. [IpuMeps! rpadukos, 3a1aHHbIX (OpMyITaMH.
Urenue rpadukoB peanbHbIX 3aBucuMocTei. Ilonstue ¢ynkuuu. [paduk
¢ynkiun. CpoiictBa ¢pyukiuil. Jluneitnas ¢pynkuus, e€ rpagux. ['paduk Gynkunn
y = [x|. I'paduueckoe pemieHre IMHEWHBIX YpaBHEHUHW U CHCTEM JIMHEMHBIX
YPaBHCHUU.

8 KUIACC

Yucaa v BIYUCICHUSA

KBaapatubeiii kopeHb u3 uwucia. [loHsTue 00 uppalMOHAIBLHOM YHCIIE.
JecsaTnunble TpUOIMKEHUST UppallMOHAIBHBIX yncen. CBoilcTBa apudMeTHuecKux
KBaIPAaTHBIX KOPHEW W X MPUMEHEHHE K TTPEOoOPa30BAHUIO YUCIIOBBIX BRIPAKEHUN
Y BBIUKCJIEHUAM. JIeHCTBUTEIIBHBIE YUCIIA.

CrerneHb ¢ LEIbIM MOKa3aTenaeM U e€ cBoiicTBa. CTaHAapTHAsA 3alUCh YHCIIA.

AnredOpanveckue BbIPaKeHUS

KBampaTHbiii  TpE€XuieH, pas3ioKEHUE KBAJAPATHOTO  TpEXWieHa Ha
MHOXHUTEJIH.

Anre6panueckas apoOb. OCHOBHOE CBOMCTBO aireOpanveckoi apoOwu.
CnoxxeHue, BbIYMTaHHE, YMHOXKEHHE, JCJIeHHe anreOpanvyeckux JpoOeH.
PanronanbHblie BBIpaXKEHUS U UX IPE0Opa3OBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢(opMmyna KOpHEH KBaApaTHOIO YpaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM M KBaJIPATHBIM.
[Ipocreiiime qpoOHO-palMOHAIbHBIE YPABHEHHUSI.

['paduueckas mHTEpHpeTalysi YpaBHEHUI C IBYMsI IEPEMEHHBIMH U CUCTEM
JVHEWHBIX YPAaBHEHHW C JAByMs IIepeMEeHHBIMHU. lIpuMmepsl pemenus cucrem
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMHU.

Pemenre TeKCTOBBIX 337249 anreOpanvdecKuM CIocoOoM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO C OIHON NEPEMEHHOM.
PaBHOCWJIBHOCTh HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOMU.
CucreMbl TMHENHBIX HEPABEHCTB C OJTHOM EPEMEHHOM.

DyHKIUU

[Tonsitue ¢ynkuuu. OOIacTh ONpEeAeNeHUs] W MHOXKECTBO 3HAYCHUU
dbyukiuu. CiocoOsI 3aaHus GyHKITH.

I'paduk dynkmuu. Ytenue cBoicTB (yHKIUU 1o e€ rpaduxy. IIpumeps
rpadukoB QPyHKINN, OTPAKAIOIIUX PEATbHBIE MPOIIECCHI.



OyHKIMY, OMUCHIBAIOIIAE TPSIMYI0 H OOpaTHYIO TPOMOPIMOHABEHEIC
3aBHCHMOCTH, HX rpadukn. OyHKIMK y = x2, y = x3, y = Vx, y=|x|. ['padudeckoe
pelIeHrne ypaBHEHUH U CHCTEM ypaBHEHUH.

9 KJIACC

Yucaa v BBIYUCICHUSA

PannonanbHbpie ymcnia, UppallMOHAIBHBIE YHCIIA, KOHEYHBIE U OECKOHEUHBIE
JEeCSATUYHbIE ApoOU. MHOXKECTBO JIEHCTBUTENIBHBIX YUCEN, AEUCTBUTEIbHBIC YNCIIA
KaKk OECKOHEUHbIE JAeCATUYHBbIE apoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEKly MHOKECTBOM JIEUCTBUTEIBHBIX YUCENI U KOOPAUHATHOU MPSMOM.

CpaBHeHHE [I€HCTBUTENBHBIX 4YHUCEN, apumeTuyecKkue MACUCTBUS C
JEHCTBUTEIIbHBIMU YHCIIAMH.

Pa3meppl OOBEKTOB OKPYXAIOUIETO MHpa, JAJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIleM MUpE.

[Tpubnmx€HHOE 3HAUECHUE BEIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u onieHka pe3yJibTaTOB BEIYUCIICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunelinoe ypaBHeHuUE. PellieHrne ypaBHEHN M, CBOASAIIMXCS K IUHEWHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASIIMXCS K KBaJApaTHBIM.
buxBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHUN TPETbEN U YETBEPTOU
CTEIICHEUN PA3JI0KEHUEM Ha MHOKHUTEIIN.

Pemenne npoOHO-paliMOHaIbHBIX ypaBHEHUU. PelieHue TEKCTOBBIX 3ajad
anreOpanyeckKuM METOIOM.

VYpaBHeHHe ¢ AByMs MEepeMEHHBIMU U ero rpaduk. Pemienue cuctem IByX
JIMHEWHBIX YPABHEHHM C IBYMS IIEpEMEHHBIMU. Pelienne cucrteM 1ByX ypaBHEHHM,
OJIHO U3 KOTOpPBIX JIMHEHHOE, a JApyroe — BTOopoi creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMbl YPABHEHUM C IBYMs IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3ajja4 alre0panyeckum crocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHENHBIX HEPABEHCTB C OJHOM NEpeMEHHOU. PemieHune cucrem
JMHENHBIX HEPAaBEHCTB C OJHOM IepeMeHHOM. KBaapaTHble HepaBEHCTBA.
I'paduyeckas uHTEpIpeTalMs HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMHU.

DOyHKIUU

KBanpatuunas ¢yskuus, e€ rpapuk u cBoiictBa. [lapaGomna, xkoopauHAaThI
BEPILMHBI 1apadoIibl, OCb CAMMETPUU NapadOJIbl.

I'paduxu Gyrkmmit: y =kx, y=kx +b, y =k/x, y=x3, y = Vx, y = |x| 1 ux
CBOMCTBA.

Yucii0BbIe MOCIECA0BATEILHOCTH H IIPOIPECCHHU



[ToHsiTHE YMCIIOBOI MOCIEAOBATEIBHOCTU. 3aJaHUE IOCIEAOBATEIbHOCTH
pPEKyppEeHTHOM (opMyIoit u HGopMyIIoi n-ro dieHa.

Apudmernueckass U TeoMeTpudeckas mporpeccur. DopMmynbl #-rO YICHA
apu(PpMETUYECKON 1 TeOMETPUUECKOM MPOTPECCUil, CyMMbI NIEPBBIX 71 YJICHOB.

N3o0paxkenne ujiaeHOB apu(METHUYECKOH M TeOMETPUUYECKOM IPOTrpecCHid
TOYKaMHU Ha KOOPJAWHATHOM IUIOCKOCTH. JIMHEMHBIA U 3KCIIOHEHUIHAIBHBIA POCT.
CnoxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TTPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBTATDBI

JIM4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMsS IporpaMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHyeckoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY H HACTOSAIIEMY POCCHHCKON
MaTE€MaTUKH, LEHHOCTHBIM OTHOLIEHWEM K  JOCTHMIXKCHUSAM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUNCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BaHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKaX U NPUKIAIHBIX cepax;

2) rpaskaIaHCKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0A3aHHOCTEN rpaskJaHNHA U PeaTu3aliu ero
opaB, IMPEACTAaBICHUEM O MAaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IPaKIaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 0OCYXACHUIO STHUECKUX MPOOJIEM, CBI3aHHBIX
C NpPaKTUYECKHUM NPUMEHEHUEM JOCTWKEHUW HAayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YYEHOIO;

3) Tpy10BOE BOCIIUTAHUE:

YCTAaHOBKOM HAa aKTMBHOE Yy4YacTHE€ B PpELIICHUHM IPAKTUYECKUX 3a4ad
MaTEMaTUYECKOM HANpaBICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTUYECKOIrO
o0pa3oBaHUsl HA MPOTSKEHUH BCEW KU3HU IJIsl YCHEIIHOM Mpo¢ecCHOHATbHON
NESATENIbBHOCTH U Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BbIOOPOM H
IOCTPOCHUEM MHIUBUAYAIbHON TPAEKTOPUHM OOpa30BaHMSI U )KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTn4ecKoe BOCTIUTAHHUE:

CIIOCOOHOCTBIO K OMOLMOHAIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHUM, pacCyX JEeHHUH, YMEHHIO BHUJETh
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

OpHUEHTALlME B JIEATEIIbBHOCTA HA COBPEMEHHYIO CHCTEMY HAYYHBIX
IPEJCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJIBI U
oOuiecTBa, MOHMMaHUEM MAaTEMaTUYECKOW HAayKH Kak cQepbl 4Yel0BEYECKOU
JEATEIBbHOCTH, JTANOB €€ Pa3sBUTHS W 3HAYUMOCTHU JUIsl PA3BUTHUS LIMBWIN3ALMUH,
OBJIQJICHUEM SI3BIKOM MATEMAaTHKW U MAaTEeMaTHYE€CKOW KyJIbTYpPOH KaK CpelICTBOM
NO3HAHHWS MHpPA, OBJIAJEHUEM MPOCTEUIIMMH HaBBbIKAMHU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (OPMHPOBAHHE KYJbTYPbI 3/10POBbS H
IMOLMOHAJIBHOIO 0JIArONOJIy4us:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHUYeCKWe 3HAHUS B HHTEpEcax CBOETO
30pOBbs, BENEHUS  3J0pOBOro  oOpa3a JKM3HM  (340pOBOE  NHUTAHUE,
cOaJaHCUPOBAaHHBIA PEXUM 3aHATHA M OTAbIXA, peryispHas ¢uzndeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcur, NpU3HAHHEM CBOETO
paBa Ha OMIMOKY U TAKOT'O e MpaBa JAPYroro 4yeaoBeKa;

7) 3K0JI0rnYecKoe BOCIUTAHHE:

OpHUEHTAallMe Ha MPUMEHEHNE MaTeMaTHUYECKUX 3HAHUM Ui pelleHus 3amad
B 00JIaCTH COXPaHHOCTH OKpY)KaIolIel Cpeapl, IJIAHUPOBAHUS TOCTYIKOB H
OLICHKM WX BO3MOJKHBIX TOCJEICTBUN AJII OKPYXKAIOMIEH Cpelbl, OCO3HAHHEM
rJI00abHOTO XapaKTepa HKOJIOTUYECKUX MPOOJIeM U MTyTeH UX pEeIIeHHUS;

8) apanTauusi K U3MEHSAIOIMMCS YCJAOBHSIM COLMATbHOW U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JCUCTBUSM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO NEATEIbHOCTh, B TOM UHCIE
YMEHHE YUUTHCA y OPYTHX JIOACH, MpuoOpeTaTh B COBMECTHOM IESATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIMHU U3 OIBITA IPYTHUX;

HEOOXOIUMOCTBI0O B (OPMHUPOBAHMM HOBBIX 3HAHW, B TOM 4YHCIE
dbopMynupoBaTh UI€U, TOHITHS, TUTIOTE3bI 00 OOBEKTAX U SBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JeGUUUTHl COOCTBEHHBIX 3HAHUN W
KOMIIETEHTHOCTEMH, INTAaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIOD  CUTYallMI0, BOCIPHUHHMATh
CTPECCOBYIO CHUTYallMI0 KakK BBI3OB, TPEOYIOIIMN KOHTPMEP, KOPPEKTHPOBATH
NPUHUMAEMbIE pEIIeHUsT U ACUCTBUSA, (POPMYIUPOBATH M OLCHUBATh PHUCKU U
noCNeACTBUS, (POPMHUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTeJbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

ba3oBble Jjornueckue aedcTBUA:

e BBUBJISATh U XAPAKTEPU30BATH CYIIECTBEHHBIE MPU3HAKH MAaTEMATUYECKUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy MOHATHUSIMHU, (HOPMYITUPOBATH
ONpENENCHUsl  TOHSTUW, YCTAHABIMBATh CYIIECTBEHHBIA  IMPU3HAK
KJaccuuKau, OCHOBAaHUS JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MPOBOJIMMOTO AHAJIU3A;

e BOCIPUHUMATH, (POpMyIHpPOBaTH U MNPeOoOPA3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATENbHBIE, CIUHUYHBIC, YAaCTHBICE W OOIIHe,
YCJIOBHBIE;



BBISIBJISITH ~ MaT€MaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBopeurss B (akTax, AAHHBIX, HAOMIOACHUSIX M YTBEPKICHUSX,
npeniaratb  KpUTEpUU AL BBISIBICHHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

JieJ1aTh BBIBOJABI C MCIIOJNB30BAHUEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX U
UHAYKTUBHBIX YMO3AKIIOUCHHUH, yMO3aKIIIOUEHUH M0 aHAJIOTHUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKIECHUH (IIpsIMbIE U OT
IPOTUBHOIO), MPOBOJUTH CAaMOCTOSITENIbHO HECIIOXHbBIE JOKa3aTEeJIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTpaMBaThb AapryMEHTALlMI0, MPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;
BbIOHMpaTh crmoco0 pemeHus y4eOHOM 3adaud (CpaBHHUBATH HECKOJBKO
BApUAHTOB pElIeHMs, BBIOMpaTh Haubonee MNOAXOMSAIUNA C YUYETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTeIbCKHE 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCH KaK MCCIIEOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh BOMPOCHI, (UKCHUPYIOIIUE MPOTUBOPEUHUE, MPOdIEMYy,
CaMOCTOSITENIbHO YCTaHAaBIMBATh HCKOMOE U JaHHOe, (HOpMUPOBATH
TUIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3HIINIO, MHEHUE;

OPOBOJUTH IO CAMOCTOSATEIBHO COCTABIEHHOMY IUIaHY HECJIOXKHBIN
OKCIEPUMEHT,  HEOONbIIOE  HCCIEAOBAaHHWE MO  YCTaHOBJICHUIO
0COOEHHOCTEHl MaTEeMaTHYECKOI0o OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOATENbHO (HhOpMyTUpOBaTH 000OIIEHUS M BBIBOJBI 110 pe3yJbTaTaM
NPOBEAEHHOTO HAOMIOJCHUS, MCCIEI0BaHMs, OLIEHWBATh JIOCTOBEPHOCTD
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAKXKE BBIIBUTATH
NPEIOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ nunpopmanmeii:

BBISIBJISITH HEJOCTATOUYHOCTh WU HW30BITOYHOCTh HH(POpPMAINH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHUs 3a1a4H;

BbIOMpaTh, AHAIU3UPOBATh, CUCTEMATU3UPOBATH M HHTEPIIPETUPOBATDH
MH(POPMALIMIO Pa3IMYHBIX BUIOB U (OPM IIPEICTABICHMUS;

BbIOMpaTh (GOpMy MpEACTaBIC€HUS HH(POpPMALMM M WUIFOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH{, JuarpaMMaMi, WHOM Trpadukod U uX
KOMOHWHAIUSIMU,;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMM MO KPUTEPHSIM, IPENTIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKAaTHBHBbIE YHMBEPCAJIbHbIE YYeOHbIe HeiCTBHUS:



BOCIIPUHUMATh H  (OPMYJIHUPOBATh CYXICHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHHUSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUKY 3pEHMSI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a7a91, KOMMEHTHPOBATh IMOYYCHHBIN Pe3yibTarT;

B X0JIe 00CYKJIE€HHS 3a7]aBaTh BOTIPOCHI MO CYIIECTBY 00CYKIa€MOU TEMHI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJICH, HAIICJIEHHBIE HA TIOUCK
pEIIEHUsl, COMOCTABIATh CBOM CYXICHHS C CYXKICHUSIMH JIPYTUX
YYaCTHUKOB JHANIOTa, OOHAPYKUBATh PA3IMYUE M CXOJACTBO MO3UIUH, B
KOPPEKTHOH opme popMyTupOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHIS,
NPEICTaBISITh  pPE3yNbTAaThl  pEHIeHWs  3a/Jadd,  JKCIEpUMEHTa,
UCCIIEIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4ETOM 3a/1a4 MPE3CHTAlMU U 0COOEHHOCTEN ayIMTOPUH;
NOHMMAaTh W  WCIOJb30BaTh  MPEUMYINECTBA  KOMAHIHOH W
WHANBUAYAIbHONH pa0OTHl TpU PEIICHWH YYeOHBIX MaTeMaTUYECKUX
3a1ady;

NPUHUMATH 11€JIb COBMECTHON AESITeNbHOCTH, TUIAHUPOBATh OPTraHU3aIUIO
COBMECTHOM palOTHI, paclpeaensTh BUAbl pabOT, I0TOBapUBaThCH,
00CYXKJIaTh TIPOIIECC U Pe3yabTaT paboThl, 0000111aTh MHEHHUSI HECKOJIBKHUX
JIIOJICH;

y4yacTBOBaTh B TpYNIoOBBIX ¢opMax paboTel (oOcyxaeHus, OOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMBl U JPYTUE), BBIMOJHATH CBOK YacTb
pabOThI U KOOPIAUHUPOBATH CBOM JIEHCTBUS C APYTUMHU WICHAMH KOMaH/IbI,
OIICHMBAaTh KAa4eCTBO CBOETrO BKJIaJa B OOIIMI MPOAYKT MO KPHUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMU B3aUMO/ICHCTBUSI.

PerynsiTuBHBIC YHHBeEpPCAJbHbIe Y4eOHbIE NeHCTBHA
Camoopranusanms:

CaMOCTOSITEJIBHO COCTaBJIATH IUIAH, QITOPUTM pELICHUs 3aJaud (MU €ro
4acTb), BbIOMpaATh CHOCOO pElIeHHs] C YYETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BapHaHTHI PEHICHH ¢ Y4ETOM HOBOM MH(OpMALIUH.

CaMOKOHTpOJII), MOIUOHAJIbHBbIN NHTE/JIEKT:

BJIAJETh CHOCO0AMU  CaMONPOBEPKH, CAMOKOHTpOJISI Mpolecca U
pe3yJsibTara pelieHus MaTeMaTUYeCKOM 3aauu;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [EITEIBHOCTH HA OCHOBE HOBBIX
00CTOSATENHCTB, HAUJACHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU MOCTABICHHON LEIU
U YCJIOBUSIM, OOBSICHATh MPUUMHBI JOCTHXKEHUS WU HEIOCTHXKEHUS 1IEJIH,
HAXOJIUTh OIMHUOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenus B 7 Kjacce OOyYAIONIMICS TOJNYYHUT CIETYIOIINE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYUCICHUSA

BoimonusATe, coderas yCTHbIE M NMHUCbMEHHBIE MPHUEMBI, apu(MeTHUYECKHe
JNEUCTBUS C PAlMOHAJIBHBIMU YHCIIAMH.

HaxonuTh 3HAaYeHUS YUCIOBBIX BBIPAKEHHUM, MPUMEHSITh pa3HOOOpa3HbIe
CrocoObl U MpUEMBI BBIUUCICHUS 3HAYEHUN JPOOHBIX BBIPAKEHUH, COAEpIKAIIMX
OOBIKHOBEHHBIC U JCCATUIHBIC JPOOH.

[lepexonuTth OT OxHON (POPMBI 3amucU uyncen K Apyroi (mpeoOpa3oBBIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTH B 0€CKOHEYHYIO JECATUYHYIO IPOOh).

CpaBHHBAaTh M YIIOPSII0YMBATH PALMOHAIBHBIE YHCIIA.

OKpyrasTh YHCIIa.

BrInoOMHATE NPUKUAKY U OLIEHKY PE3YJIbTaTa BHIYMCICHUN, OLICHKY 3HAaYEHUN
YUCJIOBBIX BBIPAKECHUI. BBINOIHATE AEHUCTBHUS CO CTENEHSMH C HATYpaJbHBIMU
MOKA3aTEISIMH.

[IpuMeHATh  NpPU3HAKKM  JACIUMOCTH,  PA3JOKEHUE HAa  MHOXHTEIU
HaATypaJbHbIX YUCEN.

Pematb mpakTUKO-OPUEHTUPOBAHHBIE 3aa4M, CBSI3aHHBIE C OTHOLIEHHUEM
BEJINYMH, MPONOPLUOHAIBHOCTBIO BEIUYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yJbTaThl PEUICHUS 3aa4 C YYETOM OIPAHUYEHUM, CBSA3aHHBIX CO CBOMCTBAMHU
paccMaTpUBAEMbIX 0OBEKTOB.

AJireOpanyecKkue BbIpaKeHUs

Hcnonb3oBaTh anreOpanyeckyr0 TEPMUHOJIOTHIO U CUMBOJMKY, TPUMEHSTH
e€ B Ipoliecce OCBOCHHS y4eOHOro MaTepuarna.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAXEHUN IpPU 3aJaHHBIX 3HAYECHUAX
NIEPEMEHHBIX.

BoimonusaTe  mpeoOpa3zoBaHusi  IIEJIOTO  BBIP@KEHHUS B MHOTOYJICH
MPUBEJECHUEM TTOJIOOHBIX CIAraeMbIX, PACKPHITUEM CKOOOK.

BBINONHAT yMHOXKEHHWE OJHOYJIECHA HAa MHOTOWIEH M MHOTOYIEHAa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIBI KBaJipaTa CyMMbI U KBaJlpaTa pa3HOCTH.

OCyIIECTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMUTEIM C IOMOILBIO
BBIHECEHUS 33 CKOOKM OOIIEro MHOXHTENS, TPYNIUPOBKU  CIIaraeMbIX,
npuMeHeHus: (HOpPMyJT COKPAIIEHHOTO YMHOKEHHUS.

[IpumeHnsTh nMpeodpa3oBaHUsi MHOTOWICHOB JJIsi pEUICHUS] Pa3IUYHbIX 3a/1a4
U3 MAaTEMAaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHUKHU.

Hcrnonb30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU TMOKAa3aTeIsIMH IS
npeoOpa3oBaHUsI BEIPAKCHUH.



YpaBHeHHS U HEPABEHCTBA

Pemare snMHENHBIE ypaBHEHHsI C OJHOW IIEPEMEHHOM, NMPUMEHSs NpaBUia
nepexoqa OT UCXOJHOI0 YPAaBHEHHs K paBHOCWIBHOMY eMy. IIpoBepsTh, sBaseTcs
JIM YUCJIO KOPHEM YpaBHEHHUS.

[TpumensTh rpaduyeckre METOIbI IPU PEIICHUH JIMHEHHBIX YpaBHEHUN U UX
CUCTEM.

[TonGupate mnpuMepbl Map 4YHUCEN, SBISIOMIUXCS PEIICHUEM JMHEHHOrOo
YPAaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH T'paUK JMHEWHOrO YpaBHEHHUS C
JIBYMSI TIEPEMEHHBIMH, MOJIB3YSICh TpadUKOM, MPUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

Pemate cuctemsl 1ByX JMHEHHBIX YPaBHEHUN C ABYMs IEPEMEHHBIMH, B TOM
qucie rpapuyecKu.

CocraBnsaTe W pewmiaTh JIMHEMHOE YpPaBHEHUE WA CUCTEMY JIMHEHMHBIX
YpPaBHEHUH 1O YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4¥ NOJIyYeHHBbIN PE3YJIbTAT.

DyHKIUU

N300paxkath Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIIME 3aIaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KHU, HHTEPBAJIbL, 3alIUCHIBATh YUCIOBBIE IPOMEKYTKHU Ha
aIreOpanvecKoM s3bIKe.

OtMmeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH MO 33JlaHHBIM KOOpJMHATaM,
CTpoUTh Tpaduku TMHEHHBIX QyHKIIMH. CTpouTh rpaduk PyHKIIUK Yy = |X|.

OnuceiBaTh C TMOMONIbIO (YHKLIMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJINYMHAMU: CKOPOCTb, BPEMS, PACCTOSIHUE, II€HAa, KOJWYECTBO, CTOUMOCTb,
IIPOU3BOJUTENBHOCTD, BpEMS, 00bEM PabOTHI.

Haxoauth 3HaueHne QyHKIUU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuid crocod MpeAcTaBieHUs U aHajdu3a WHQopMaruuy,
U3BJIEKATh U UHTEPIPETUPOBATh HH(MOPMAIUIO U3 TpadMKOB PeaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 Kkjacce OOyYarOMIMICS TONYYHUT CICTYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYMCICHUA

Hcnonp30BaTh HaydajdbHBIE MPEICTABICHUS O MHOXECTBE JIEMCTBUTEIBHBIX
YyCcell JJIsl CPaBHEHUs, OKPYTJICHHUS U BBIYMCICHHUM, N300paxaTh JeHCTBUTEIbHBIC
YHCJIa TOYKaMU Ha KOOPJAMHATHOU MPSAMOM.

[IpumeHsATh TOHATHE apU(METHYECKOro KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIIOJB3Ys MPHU HEOOXOJUMOCTH KaJbKYJISTOP, BBIMNOJHSATH
npeoOpa3oBaHus BBIPAKEHUM, COJAEpXKAIIUX KBAJpAaTHbIE KOPHU, HCIOIb3YS
CBOWCTBA KOPHEMN.



Hcnonp30BaTh 3amucu OONBIIMX U MajbIX YUCEN C MOMOIIBIO JTECATUYHBIX
npoOeit u creneneit uucna 10.

AJuiredOpanyeckKue BbIpaKeHUs

[IpuMEHATh TOHATHUE CTENEHW C LENbIM ITOKA3aTEJEM, BBINOJHITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKALIUX CTETIEHH C LIETBIM IMOKa3aTesIeM.

BrImonHATE TOXIECTBEHHBIC MPEOOpPA30BAHUS PAIMOHAIBHBIX BBIPAKEHUN
HA OCHOBE MPaBWJI ACHUCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMu Apo0siMu.

PacknanpiBaTh KBaJpaTHbIN TPEXUIIEH HA MHOKUTEIIN.

[TpumeHnsTh npeobpa3oBaHus BHIPAXKEHUM I pellieHus] pa3IMYHbIX 3a/1a4 U3
MaT€MaTUKH, CMEXKHBIX IPEIMETOB, U3 PEATBHON MPAKTUKHU.

YpaBHeHMS U HEPABEHCTBA

Pemiats nuHeiHbIE, KBaJIpaTHbIE YPAaBHEHUSI U PaAllMOHAJIBHBIE YpPaBHEHHS,
CBOJISAILIMECS K HUM, CUCTEMBI IByX YPAaBHEHHH C ABYMS [IEPEMEHHBIMHU.

[IpoBOAUTH MPOCTEUILINE UCCIICNOBAHUSA YPABHEHUN U CUCTEM ypPaBHECHHUH, B
TOM YHCIIe C TPUMEHEHHEM TpaduUecKuX MpeCTaBIeHUN (yCTaHABIUBATh, HMEET
JY YPaBHEHUE WIM CHCTEMA YPAaBHEHUM PELICHUS, €CIIM MMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT ClOBECHON (HOPMYIMPOBKU 3ajayu K €€ anreOpanyeckoiu
MOJEIN C IIOMOUIIBI0 COCTABJIEHUS YPABHEHUS WM CHUCTEMBl YpaBHEHHI,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a]1a4u MOJTYYEHHbINA PE3yJIbTaT.

[IpuMeHsTh CBOWCTBAa YMCIOBBIX HEPABEHCTB JJISI CPaBHEHUS, OLCHKH,
pelarh JIMHEWHbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M UX CUCTEMBI, JaBaTh
rpauyueckyo WUIIOCTPALIMI0 MHOXXECTBA PEIICHUA HEpPAaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DyHKIUU

[TornmMaTe W KCMONB30BaTh (PYHKIIMOHAIBHBIE TIOHATHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHME O0003HAYEHUS), ONpPENENsATh 3HAYEHUE (PYHKIUU IO 3HAYEHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA PYHKIMU 1O €€ rpaduKy.

CtpouTts rpaduKu 3MeMEHTApHBIX PYHKINNA BUA:

y = k/ix, y =x2, y = x3,y = [x|, y = VX, OIHCBIBaTh CBOWCTBA YHCIIOBO
byHKkIuu 110 €€ TpaduKy.

K koHiy oOyuenus B 9 kiacce oOydarOHIMICS TOJNYYHUT CIETYIOIIUE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BBIYUCICHUSA

CpaBHUBATH U YNOPSAI0YMBATH PAIMOHAIIBHBIE U UPPALIMOHATIbHBIC YUCIIA.

BremonasaTe  apudmMernueckne JACUCTBUS C palMOHATBHBIMH  YHCIIAMH,
coyeTass YCTHbIE U IIMCbMEHHBIE MPHUEMBI, BBINOJHATh BBIYUCICHHUS C
VUppalMOHAIbHBIMU YUCIAMU.



HaxomuTte 3HaueHMsT CTENMEHEM C LEIbIMH MOKA3aTeJsIMA M KOPHEH,
BBIYHCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKCHUU.

OKpyrJisITh  IEUCTBUTEIBHBIE YHWCJA, BBINOJIHATh MPUKUAKY pe3yJbTara
BBIYUCJIEHUI, OLIEHKY YMCIIOBBIX BBIPAKEHUI.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBaJApaTHBIC YPAaBHEHHS, YPABHEHUS, CBOJAIIMECA K
HUM, TIPOCTEUIITNE APOOHO-PAIIMOHATILHBIC YPAaBHEHHUS.

Pemlate cucrtemsbl IBYX JIMHEWHBIX YPAaBHEHUN C ABYMSI MEPEMEHHBIMHU U
CHUCTEMBI JIBYX YPAaBHEHHUI, B KOTOPBIX OJIHO YPAaBHEHHUE HE SIBISETCS JINHEHBIM.

PemaTe TeKCTOBBIE 3ajayM ajareOpauvdeckuM CHocoOOM C  MOMOIIbIO
COCTAaBJICHUS YPABHEHUS WM CUCTEMBI IByX YPABHEHUU C JBYMS IEPEMEHHBIMU.

[IpoBOAUTE MpPOCTENIINE UCCIIETOBAHUSA YPABHEHUM U CHCTEM YPaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKkux mpeacTaBieHnil (yCTaHaBIMBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUN PELICHUS, €CIM HUMEET, TO CKOJBKO, W
npouee).

Pemate nuHeliHBIE HEPABEHCTBA, KBAJApPAaTHHIE HEPABEHCTBA, M300pakaTh
pEILICHUE HEPABEHCTB HA YHWCIIOBOW NPSMOM, 3alMCHIBATH PEIICHUE C MOMOUIIBIO
CHMBOJIOB.

Pemlatb  cucTeMBl  JTMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIFOYAIONINE KBAJpPaTHOE HEPABEHCTBO, W300pa)xaTh PEIICHUE CHCTEMbI
HEPABEHCTB HA YHCJIIOBOM MPSMOM, 3alIMChIBATh PEUIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUIEHUH PA3JIMYHbBIX 33]1a4.

DyHKUMHA

Pacnio3naBath (yHKIMM UW3y4eHHBIX BHIOB. [loka3piBaTh CXxeMaTHYECKU

pacmoioXeHne Ha KOOPAMHATHOM MIOCKOCTH rpaduKoB (PYHKIMMA BUOA: y = kx,
=hx+b y=kix y=ax2 +bx +c¢ y=x3 y=1x y = |x|, B 3aBHCHMOCTH OT
3HaYeHUH K03()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIMA.

Ctpouth U HM300pakaTh CXEMAaTHMYECKU TpaQUKU KBAJAPATUUHBIX (PYHKIIMA,
OINMCHIBATh CBOMCTBA KBaIpaTUUHBIX (PYHKIUH 110 UX rpaduxam.

Pacno3sHaBaTh kBajgpaTHuHyt0 (QYHKIUIO 110 (OpMyIie, IPUBOJUTE IIPUMEPHI
KBaJIpaTUYHBIX QYHKIMI U3 peadbHON KU3HU, (PU3UKU, TEOMETPHUH.

YucaoBble MOCT€I0BATEILHOCTH H IPOrPeccuu

Pacno3sHaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IPOTPECCUU IIPU
pa3HbIX COCO0aX 3a7aHUsl.

BbINONHATE  BBIUMCIEHUS C HUCHOJB30BaHMEM (OpMYNT n-ro 4ieHa
apu(MeTUYECKON U TeOMETPUUYECKOM MPOTrpecCcHii, CyMMBI IIEPBBIX N UJIECHOB.

N300paxaTh WIEHBI MOCJIEIOBATEIbHOCTY TOYKAMH Ha KOOPAUHATHOM
IUIOCKOCTH.



Pemate 3amauun, cBsi3aHHBIE C YHUCJIOBBIMHM TMOCJIEAOBATEIIHLHOCTIMH, B TOM
YHUCJIC 33/1a4d U3 PEAIbHOM XKU3HU (C UCIIOIB30BAHUEM KAJIBKYIATOPA, U(PPOBHIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KJIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM uudpoBbie
Ne ni/m P Kontpoabnbie  IIpakTnueckue (upp )
NMPoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
| Uucna u Berunciienys. ParmonansHbie 75 1 bubmuorexa [JOK
quciia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 Anrebpanyeckue BhIpaXKEHUS 27 1 hitps://m.cdsoo.ru/ 7415590
bu6mmoreka [IOK
3 ¥/PABHEHN I HEpapeHcTsa 20 ! https://m.edsoo.ru/7£415b90
bu6mmoreka [IOK
4 K . D 24 1
OOpAMHATH! 1 rpaduKy. PyHicin https://m.edsoo.ru/7f415b90
Bbubnuoreka [IOK
I1 1
> OBTOpEHHE 1 0000mIeHHE 6 https://m.edsoo.ru/7f415b90
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 5 0




8 KVIACC

Kosn4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uu¢poBbIe
Ne ii/mn P Konrpoabnbsie IIpakruueckue (midpp )
NPOrpamMmsbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
bu6mmoreka [IOK
1 Uucna u Berunciienus. KBagparHele KOpHU 15 hitps://m.cdsoo.rw/7f41 7af
) Yucna u BeranciaeHusi. CTEIeHb ¢ [EeIbIM 7 bubmuorexa [JOK
[oKas3arejieM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BbIpaXeHHs. 5 | bubnmnoreka [JOK
KBanpaTHbiii TpEXUieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKkie BhIpaKEeHHUSI. 15 1 bu6mmoreka [JOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBA. KBaspaTHbie 15 1 bubnnoreka HOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 13 bubnmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
Bubnuoreka [IOK
7 v .H 12 1
paBHEHUS U HepaBeHCTBa. HepaBeHcTBa hitps:/m.cdsoo.ru/7f417af8
Bbubnuoreka [IOK
8 o .0 5
YHKUHH. LICHOBHBIC HOHATHA https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
9 o 4 9
YHKUHH. THCTOBLIE GyHKLHH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 I1 0006 6 1
OBTOPEHHE H 00ODIIEHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




9 KJIACC

Kosn4yecTBo yacoB DJIeKTPOHHbBbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne ii/mn P Konrpoabusie IIpakruueckue (pp )
NMporpamMmslI Bcero o0pa3oBarTe/ibHbIE
padoThI padoTsbI
pecypchbl
| Uucna u BeruncieHus. JleicTBUTEIbHbBIC 9 bubmuoreka [JOK
qucia https://m.edsoo.ru/7f419d08
) VYpaBHEHUs U HEPABEHCTBA. Y PABHEHHUSI C 14 | bubnmnoreka [JOK
OJIHOM MIEpEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBueHus u HepaBeHCTBA. CUCTEMBI 14 1 bu6nuoreka [JOK
YPaBHEHHH https://m.edso00.ru/7f419d08
but6mmoreka [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTsa 16 1 hitps://m.cdsoo.rw/7419d08
butmmoreka [JOK
o 1 1
> YHKHHH 6 https://m.edsoo.ru/7f419d08
bubmuoreka [IOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 hitps://m.cdsoo.rw/7f419d08
. [ToBTOpeHue, 06001eHNE, CHCTEMAaTH3AIUS 18 | but6mmoreka [JOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 0







OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI JIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET








