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HOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIE€TCS OJHUM W3 OMOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHAa O0eCcTeunBaeT U3yUeHHE APYTUX AUCIUILIINH, KaK €CTE€CTBEHHO-
HAy4yHOTOo, TaK W TyMAaHUTAPHOTO LMKIOB, €€ OCBOECHHUE HEOOXOAUMO s
IPOAOKEHUsI 00pa30BaHus U B TOBCEIHEBHOM KU3HU. Pa3BuTue y o0ydarommxcs
Hay4YHBIX MPEJCTABIECHUN O MPOUCXOXKACHUH W CYHUIHOCTU alredpandeckux
abcTpakiui, cnocobe oTpakeHUss MaTeMaTUYECKON HAyKOW SIBICHUN U TPOIIECCOB
B NpUPOJE U OOIIECTBE, PO MAaTEMaTHYECKOTO MOJCIMPOBAHHUS B HAYYHOM
NO3HAaHUM U B IIPAKTHKE CIIOCOOCTBYET (DOPMHPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUSI, HEOOXOIUMBIX JJIsl aJalTallid B COBPEMEHHOM LU(POBOM
obmiectBe. M3ydenne anreOpbl oOecleuyMBaeT pa3BUTHE YMEHHs HaOJIONaTh,
CpaBHHMBaTh, HAXOAWTb 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBAaTh CBOW JCHCTBHUS M BBIBOHI,
(dopmynupoBath yTBep)kaeHUA. OCBOCHUE Kypca anreOpbl 00ecreuynBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJIEHUsS] OO0YYarolMXCs: OHM HCIOJIb3YIOT JENyKTUBHBIE W
WHAYKTUBHBIE pacCyXJIeHus, 00001eHne 1 KOHKpEeTH3aIiio, abcTparnpoBanue u
aHajmoruto. OOydeHwe  anreOpe  NpeANoiaraeT  3HAYUTENIBHBIM  O0BEM
CaMOCTOSITENIbHOM ~ JI€ATENbHOCTH OOYyYaIoLUXCs, IO03TOMY CaMOCTOSATEIbHOE
pelIeHre 3a/1a4 SBIISETCS peaan3aueil 1esTeNbHOCTHOrO MPUHIINIIA O0YUEHHUS.

B crpykrype mporpamMmbl ydeOHOro Kypca «AnreOpa» ajii OCHOBHOTO
o0miero oOpa3oBaHUs OCHOBHOE MECTO 3aHHUMAIOT COJEP>KaTEIbHO-METOINIECKUE
muHUK: «Yucna ¥ BBIYUCICHUD», «ANreOpandeckre BhIpaXEHUs», « Y paBHEHUS U
HepaBeHCTBay, «DyHkummy. Kaxmas w3 STUX copepx aTelbHO-METOAHMYECKUX
JMHUM pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET U3YUEHHsI Kypca, B3aUMOJEHCTBYS C
ApyTMMU €ro JMHUAMH. B Xone wu3ydeHus ydeOHOro Kypca OOydaroIMMCs
MPUXOJIUTCS JIOTHYECKH PACCYKIaTh, MCIOIH30BaTh TEOPETHKO-MHOKECTBEHHBII
s3bIK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Anredpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEICTaBICHHbIE BO BCEX OCHOBHBIX pa3jerax
MaTeMaTHIECKOro 00pa3oBaHUs M CIOCOOCTBYIOIIUE OBJIAJICHUIO O0YYaIOIIMMUCS
OCHOB  YHUBEpPCAJIBHOTO  MareMaTudeckoro si3bika. CoaepkaTenbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCA €ro
MHTETPUPOBAHHBIN XapaKTep.

Copepxanne nauHMM «Yucia W BBIYMCICHUS» CIYKUT OCHOBOW MJis
JaJIbHEHIIIer0 U3y4YeHHUs] MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaromIuXcs
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS TOJIH30BATHCS alTOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl TIOBCEAHEBHOU
AKU3HU. PazBUTHE MOHATHUS O YMCIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs
CBSI3aHO C pAaIMOHAJIbHBIMU M HMPPALMOHAIBHBIMU YHUCIaMH, (HOPMUPOBAHUEM



MIPEACTABICHU O JEHCTBUTEIBHOM 4YHCIE. 3aBEpUIEHUE OCBOEHHUS YHCIOBOMN
JIMHUU OTHECEHO K cpeHeMy 00111eMy 00pa30BaHHMIO.

ConeprkaHue ByX alreOpandecKux JIMHUN — « AreOpandecKue BEIPKCHUS
U «YpaBHEHHs] U HEPaBEHCTBa» CMOCOOCTBYET (HOPMHUPOBAHHUIO Y OOYUAIOIIUXCS
MaTEMaTUYECKOro armapara, HeoOXOAMUMOTro i pPEIIeHUs 3a7ad MaTEeMaTUKH,
CMEXHBIX TMPEAMETOB U MPaKTUKO-OPUEHTHUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTr0 001iero o0Opa3oBaHusl y4eOHBIM MaTepuan TPYIIUPYETCS BOKPYT
paloHaIbHBIX BhIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUEHUE MATEMaTUKHU Kak
A3bIKa JUISI TIOCTPOEHUS MAaTEMaTUYECKHX MOJEJICH, ONUCAHUs MPOLECCOB H
ABJICHUM peanbHOrOo Mupa. B 3amaum oOydeHus anreOpe BXOIAT TaKxKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBINUICHUSA, HEOOXOAUMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
JNEAYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHue CUMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXeHUs!, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTRY.

Copepxanue (pyHKIMOHATBHO-Tpa(UUECKON JIMHUN HALEJICHO Ha MOIY4YeHHE
0oOy4JaronMMuUcs 3HaHUM O (PYHKIMSX KaK Ba)KHEHIIEH MaTeMaTuuecKol MOJeNu
JUTSL OMUCAHUsSL U UCCIEAOBaHUS pa3HOOOPa3HBIX MPOLECCOB U SIBJICHUN B MPUPOJIE
n oOmiectBe. M3ydyeHue marepuana CHoCOOCTBYET Pa3BUTHUIO Y OOyYarolIUXCS
YMEHUSI UCIIOIb30BaTh PA3JIMUHbBIEC BbIPA3UTEIbHBIE CPEJCTBA SA3bIKA MATEMATUKHU —
CJIOBECHBIE, CHUMBOJINYECKHE, Tpaduyeckue, BHOCUT BKJIaJ B (OPMUPOBAHUE
NPEACTABICHUN O POJIM MATEMATUKHU B Pa3BUTUU LIUBUWIN3ALMNH U KYJIbTYPHI.

CornacHo yueOHOMYy IuTaHy B /-9 Kjaccax wu3ydaercss y4eOHBIH Kypc
«Anredpa», KOTOPbIA BKIIOYAET CJEAYIOLIME OCHOBHBIE pa3/eiibl COACpIKAHMS:
«Yucna u BbUHUCIEHUS», «ANTeOpanyecKkre BBIPAKEHUS», «YPaBHEHHUS U
HEpaBEHCTBa», « DyHKIUNY.

Ha usyuenue yuebHoro kypca «Anredbpa» orBogautcsi 306 yacoB: B 7 Kiiacce
— 102 ygaca (3 gaca B Henmento), B 8 kinacce — 102 gaca (3 yaca B Henmenio), B 9
kiacce — 102 4Jaca (3 yaca B HeJIeli0).



COILEPKXAHUE OBYYEHUA
7 KIIACC

Yucaa v BbIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M NIECATUYHBIC, TIEPEX0]] OT OAHOW (HOPMBI 3amucu
apobeit k apyrou. IloHsTHe panMOHANIBHOTO 4YHCIA, 3aliCh, CpPaBHEHUE,
yHOPSJOUYUBAHUE  pAlMOHANBHBIX 4uceld. Apudmernueckue JeHUCTBUS €
palMOHAIBHBIMHA YMCIIaMu. PellieHue 3ajad U3 peaibHOW NMPaKTUKW HAa 4acTH, Ha
Ipoow.

CreneHp ¢ HaTypajdbHBIM TOKa3aTelIieM: OIpeleieHne, mnpeoOpa3oBaHue
BBIPA)KCHHUI HA OCHOBE OIPEAEIICHHUS], 3aUCh 0OJbIIMX YyKcel. [IponenTsl, 3anuce
IOPOLEHTOB B BHUJE ApoOU U ApoOU B BUJAE MPOLEHTOB. TpH OCHOBHBIC 33Jla4M Ha
IIPOLICHTBI, pELICHUE 3a7a4 U3 PEalbHON IIPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JEIUMOCTH, PpA3JO0KEHUE Ha  MHOXKHUTEIH
HaTypaJbHbIX YHCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4Yucile T@psiMas W oOpaTHas
IIPOIIOPLIMOHAIIEHOCTH.

AJiredpanyecKue BbIPAKEHHUS

IlepemMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C NIEPEMEHHOU. JlomycTumble
3Ha4YEeHUs NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXAY BEIUYMHAMHU B BUJIE
(dopmynsl. Beraucaenus no popmynam. IIpeodpazoBanne OyKBEHHBIX BBIPaXKEHUH,
TOKJECTBEHHO paBHbIE BbIPAKEHUS, MpaBUia NpeoOpa3oBaHUs CYMM U
POU3BE/ICHUH, IPaBUIa PACKPBITUS CKOOOK U MPUBEIECHUS OJOOHBIX CIaraeMbIX.

CBOICTBA CTENEHH C HATYPAJIBHBIM [TOKA3ATEIEM.

OnHowiensl 1 MHOTOWwIeHbl. CteneHb MHOTowIeHa. CloKeHue, BHIYUTAHHE,
YMHOXEHHE MHOIOWICHOB. MDOpMyJbl COKpAIEHHOIO YMHOXKEHHMs: KBaapar
CyMMBl W KBagpaT paszHoctu. Popmysia pa3sHOCTH KBaAparoB. PazmoxeHune
MHOTOYJICHOB HA MHOKUTEIH.

YpaBHeHHS U HEPAaBEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, MpaBWiIa MPeoOpa3oBaHUs YpaBHEHUS,
PABHOCWJIBHOCTb YPABHEHUM.

JIluHeHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIIO KOPHEW JIMHEHHOIO
YPAaBHEHUS, pELIEHUE JIMHEWHbIX ypaBHEeHUH. CocCTaBlI€HUE YpAaBHEHUH IO
YCJIOBHIO 3a7ja4uu. PenieHne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHUIA.

JIuneitHoe ypaBHEHUE C IByMs MEepeMEHHbIMU U ero rpaduk. Cuctema JIByx
JIMHEMHBIX YPaBHEHUW C JBYMS INEPEMEHHBIMU. PelieHwe cHUCTEM YypaBHEHHM
crocoboM moACTaHOBKH. IlpuMepsl pemieHus: TEKCTOBBIX 3aJad C MOMOUIbIO
CUCTEM YPaBHECHUM.

DyHKUMH



Koopaunara Touku Ha npsimon. Uucnossle npoMexxyTKku. PaccTtosiHne mexay
IBYMs TOYKaAMU KOOPJAHNHATHOMN MPSIMOIA.

[IpsimoyronbHast cucrema koopaunat, ocu OX u Oy. Alcuucca U opauHaTa
TOYKH Ha KOOPAUHATHOM mockocTu. [Ipumepsl rpagukoB, 3aaHHbIX HOpMyTIaMu.
Utenune rpadukoB peanbHbIX 3aBUCUMOCTeH. Ilonstue dyukmuu. I['padux
¢bynkuuu. CoiicTBa hynkuuii. Jluneiinas ¢pynkuusd, e€ rpaduk. 'paduk dyHKIMN
y = [|x|. 'padudeckoe pemnieHne TUHEHHBIX YpPaBHEHHH W CHCTEM JIMHEHHBIX
YPAaBHEHUM.

8 KJIACC

Yuciaa v BLIYUCTICHUSA

KBagpatueiii kopenb u3 uwucia. [loHaTrhe 00 uppanMOHATBLHOM YHCIIE.
JlecaTruuHble TPUOIMKEHUST UPPALIMOHANIBHBIX uKces. CBOMCTBAa apu(METHIECKUX
KBaJIpaTHBIX KOPHEN U UX MPUMEHEHUE K MPEe0OPA30BAHUIO YUCIOBBIX BhIpaKECHUMN
Y BBIYUCJIEHUAM. [[eliCTBUTENbHBIC YUCIIA.

Crenens c 11eJIbIM TTOKa3aTeneM u €€ cBoiicTBa. CtanaapTHAas 3alKCh YNCTIA.

AJiredpanyecKue BbIPaKeHHUS

KBampaTHblii  TpéXuneH, pa3loKEHHE KBAJAPAaTHOrO TPEXWIEHA Ha
MHOXHUTEJH.

AnreOpaudeckas ApoOb. OCHOBHOE CBOWMCTBO ajreOpandeckoil apolwu.
CrnoxeHue, BbIYUTAHHE, YMHOXXEHHE, [IEJICHUE alreOpandeckux ApoOeH.
PannoHanbHbie BBIpaXXEHUS U UX IPEOOPA3OBAHME.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpHEW KBaJIpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHUM, CBOAAIINXCS K JIMHEMHBIM U KBaJPaTHBIM.
[Ipocreiine qpoOHO-paMOHATbHBIE YPABHEHUS.

I'paduueckas uHTEpHpeTalvsl YpaBHEHUM C ABYMS MEPEMEHHBIMU U CHUCTEM
JIVHEMHBIX YPaBHEHUW C JBYMsI II€pEeMEHHbIMHU. [IpuMepnl peleHus Ccucrtem
HEJIMHEWHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Peliennie TEKCTOBBIX 3a/1a4 alreOpanyeckuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OJIHOW MEPEMEHHOM.
PaBHOCUIIBHOCTE HEpaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJHOM ITEPEMEHHOM.

DyHKUMH

[Tonsitne ¢ynakmuu. OOnacTh ONpeneneHUus] W MHOXKECTBO 3HAYCHUM
¢ynkuuu. CiocoOsl 3a1anus PyHKIUH.

I'padux pynkiuu. Urenue cBorictB ¢pyHkmuu mo e€ rpaduky. [Ipumepsr
rpa@ukoB QyHKIMMA, OTPa)KAIOIIUX PEATTbHBIE MPOLECCHI.



@DYHKIMK, OINMUCHIBAIOIINE TIPAMYI0 W OOpaTHYIO MPOMOPIMOHAIBHBIS
3aBHCHMOCTH, HX rpadukn. Oyrkimn Y = X2, Y = X3, y = Vx, y=|x|. [padudeckoe
pelIeHre ypaBHEHUHN B CUCTEM YpaBHEHHMA.

9 KJIACC

Yuciia ¥ BbIYUCICHUSA

PaunoHanpHbple yucia, UPpALMOHAIBHBIE YUCIa, KOHEYHbIE U OECKOHEYHbBIE
JeCATUYHBIE ApoOH. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIC YUCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXKy MHOKECTBOM JE€HCTBUTEIBHBIX YACENI U KOOPAUHATHOMN MPSMOM.

CpaBHEHHE JIEMCTBUTENIBHBIX YHCEN, apU(PMETUYECKUE JEUCTBHUS C
JNEUCTBUTEIBHBIMU YUCIIaAMU.

Pa3mepbsl OOBEKTOB OKPYXKAIOIIET0 MHPA, JIMTEIBHOCTh IPOLIECCOB B
OKpPY’KaIOILEM MUPE.

[TpuOnmx€HHOE 3HaUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHKa pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHHS U HEPAaBEHCTBA

JluneliHoe ypaBHeHuME. PelieHune ypaBHEHHH, CBOISIIMXCS K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. Pelienne ypaBHEHUN, CBOIAIINXCA K KBAIPATHBIM.
bukBaaparHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPETbEU M YETBEPTOU
CTETIEHEN Pa3JI0)KEHUEM HA MHOKUTEIH.

Pemenue apoOHO-paliMOHaNbHBIX ypaBHEHUU. PeleHne TEKCTOBBIX 3ajad
anredpandyeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMS NEPEMEHHBIMU M ero rpaduk. Pemenue cuctem AByx
JIMHENHBIX YPaBHEHUU C JBYMsl IIEPEMEHHBbIMU. Penienre cucrem IByX ypaBHEHU,
OJIHO M3 KOTOPBIX JMHEWHOE, a Jpyroe — BTOpoil cremeHu. ['paduyeckas
MHTEPIIPETALNs CUCTEMBl YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Perienrie TEKCTOBBIX 33/1a4 alreOpanvdecKUM CIIOCOOOM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PemieHne cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOW IepeMeHHOW. KBagpaTHble HepaBEHCTBA.
I'padmyeckas uHTEpIHpeTalds HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMU.

DyHKIUU

KBagpatnunas ¢ynkuus, e€ rpapuk u cpoiictBa. [lapabona, KOOpaUHATHI
BEPIIMHBI TapaboJIbl, 0Ch CAMMETPUH MapadOJIbI.

I'padukn Gpyrxumit: y = kx, y =kx + b, y = k/x, y = x3, y = Vx, y = || u ux
CBOMCTBA.

Yucsi0BbIe MOCIEA0BATEIbHOCTH U IPOTPECCUH



[ToHsTHe YMCIIOBOM MOCHEAOBATEIBLHOCTH. 3aJlaHHE MOCIEI0BATEIbHOCTH
peKyppeHTHOH hopMyIoi u GopMysI0il N-To WiIeHa.

Apudmernueckass U reoMmerpuueckas mporpeccuu. Popmynsl N-ro YiieHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPECCHii, CyMMBI TIEPBBIX N YJICHOB.

N3obpaxkenne uaeHOB apuMETHUECKONW M TI'€OMETPUYECKOW IpOorpeccuid
TOYKAMU Ha KOOPAWHATHOM IIJIOCKOCTHU. JIMHEHWHBIM M AKCIOHEHIMAJIbHBIN POCT.
CI10HBIE TPOLICHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTAaThbl OCBOEHHUS MPOrpamMMbl Yy4eOHOTO Kypca
«Anre0Opa» XapaKTepu3yloTCs:

1) naTpuoTHyeckoe BOCIUTAHME:

IIPOSIBJICHUEM HMHTEpeca K MNPOLUIOMY M  HACTOALIEMY POCCHHUCKON
MaTeMaTUKH, LIEHHOCTHBIM OTHOLIEHWEM K  JIOCTHKEHHUSM  POCCUMCKHX
MAaTeMaTUKOB M POCCHUMCKOW MAaTEMaTUYECKOW IIKOJIbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHUM B IPYIUX HayKax U MNPUKIAAHBIX chepax;

2) rpa:KIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEN IpaKJaHUHA U peau3aluu ero
MpaB, NPEICTABICHHUEM O MAaTEMAaTUYECKHMX OCHOBaX (PYHKIIMOHUPOBAHUSA
Pa3IMYHBIX CTPYKTYP, SIBJICHUN, NPOLEAYp TPa)kIaHCKOro oO0IIecTBa (HarpuMmep,
BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K OOCYXACHHUIO STHUECKHUX MPOOJIEM, CBA3aHHBIX
C IPaKTUYECKHUM NPHUMEHEHUEM JOCTWKEHUH HAayKH, OCO3HAaHHEM Ba)XKHOCTH
MOPAJIbHO-3TUYECKUX IIPUHIIUIIOB B I€TEIbHOCTH YYEHOIO;

3) Tpy10BOE BOCIIMTAHHE:

YCTAHOBKOM Ha aKTHBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HANpPAaBIEHHOCTH, OCO3HAHWEM BAXHOCTH MAaTEMaTHYECKOIO
o0pa3oBaHMsI HAa MPOTSHKEHUM BCEH >KM3HU Ui YCHEHIHOW MpOo(ecCHOHAIbHOU
JESTeIbHOCT M Pa3BUTHEM HEOOXOIUMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOpPOM U
OCTPOEHUEM MHAMBHUAYAIbHON TPAaeKTOPUM 00pa30BaHuUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K SMOIMOHAJIBHOMY UM  3CTETHUYECKOMY BOCHPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, PELICHUH, pacCyXIECHUH, YMEHHUIO BHJIETh
MAaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 IO3HAHHUSI:

OpUEHTalUMel B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX
Mpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKa, MPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAyKH Kak CQepbl 4YelIOBEYEeCKOU
NEATEIIbHOCTH, ATANoB €€ pa3BUTUS WM 3HAYMMOCTH ISl Pa3BUTHUS LMBWIM3ALINH,
OBJIQZICHUEM SI3BIKOM MAaT€MAaTHKH U MATEMAaTUYECKOW KYJIbTYpOW KaK CPEACTBOM
IIO3HAHWS MHpA, OBJIAJCHUEM IMPOCTEHIIMMHM HABBIKAMU HCCIEN0BATEIBCKON
NEATENBHOCTH;



6) ¢usnyeckoe BocmuTaHHE, GOPMHPOBAHHE KYJIbTYPbl 310POBbSI W
IMOIMOHAJIBLHOTO 0JIaronoJIyYns:

TOTOBHOCTBIO TPHUMEHATh MaTeMaTHYECKUE 3HAHUS B HHTEpPEcax CBOETO
3I0POBbS,  BEJACHUA  370pOBOro oOpaza JKM3HU  (370pOBOE  IIHMTaHWE,
cOQTaHCUPOBAHHBIM PEXUM 3aHATHH W OT/ABIXa, perysipHas ¢uzndeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pehICKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOTo K€ MpaBa JPYroro 4eJI0BEKa;

7) 3K0JIOrHY€eCKOe BOCIIUTAHHUE:

OpHUEHTalMEl HAa MPUMEHEHNE MATEeMaTUUYECKUX 3HAHUM NI pelieHus 3a7au
B 00JIaCTHU COXPAaHHOCTH OKPYXKAIOIIEH Cpebl, IJIAaHUPOBAHHUS TIOCTYIIKOB H
OIIEHKM HMX BO3MOXHBIX MOCJEICTBUI sl OKpY>Karoled cpeabl, OCO3ZHAHUEM
II00aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MMyTEeH X peIieHus;

8) amanTanuMs K M3MEHSIOIMMMCS YCJIOBHSAM CONUAIbHONW W MPHPOTHOM
cpenbl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEONPEICIEHHOCTH, MOBBIIMICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIEATCIIbHOCTh, B TOM YHCIIC
YMEHHUE YUYUTHCS Yy JPYTHX JIIOJICH, MpUOOpPETaTh B COBMECTHOM JEATECIbHOCTH
HOBBIC 3HAHMS, HABBIKK U KOMIIETCHIIUU U3 OTBITA JPYTHX;

HEOOXOJUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM 4YHCIIC
dbopMyIUpOBATH UJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YUCTIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE PA3BUTHE;

CITIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOUIUNA KOHTPMEDP, KOPPEKTUPOBATH
MPUHUMAEMbIE PEIICHUS W JEeUCTBUSA, (OPMYJIUPOBATH U OIEHUBATH PUCKU U
MOCJICACTBUSA, (OPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue AecTBUA:

¢ BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TOHATHN, OTHOIIEHWH MEXIYy TIOHATHIMH, (HOPMYIHPOBATH
OTpENCICHUS  TOHATUH, YCTAaHABIMBATh CYIICCTBCHHBIA  IPH3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

¢ BOCIIpUHUMATH,  (OPMYJIHpPOBATH H  IPEOOPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATCIbHBIC, €IWHUYHBIC, YaCTHBIE M 0OIIne,
YCIIOBHBIC;



eBBISIBIISAITH ~ MAaT€MaTUYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npoTtuBopeurss B (akTax, AaHHBIX, HAOIIOJEHUSX U YTBEPKICHUSX,
npemjiaraTh ~ KPUTEPUM IS BBISBICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEYMH;

eJICNIaTh BBIBOJIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e pa30UpaTh JOKA3aTEIHCTBA MATEMATUYECKUX YTBEPKICHUU (TpsIMbIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIBHO HECIIOKHBIE J10KA3aTEIbCTBA
MaTeMaThyeckux (aKkToB, BBICTpaUBaTh APTYMEHTAILIMIO, TPUBOJIUTH
IpUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

¢ BEIOMpATh CIOCOO pelieHus: ydeOHOW 3ahauu (CpaBHHMBATh HECKOJBKO
BAPUAHTOB pEIICHUS, BBHIOMpPATh HaubOOJee NOAXOMAUUNA C Y4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBareibcKkue AeiCTBUS:

* ICTIOJIB30BaTh BOIPOCHI KaK HCCIEHOBATEIbCKUNA MHCTPYMEHT MO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHBOPEUYUE, HPOoOIeEMYy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh MCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

e [IPOBOJUTH IO CAaMOCTOSITEIbHO COCTAaBJICHHOMY IUIAHY HECIIOXKHBIM
OKCIIEPUMEHT,  HEOOJIBIIIOE  HCCIEAOBAHME  TI0  YCTAHOBJIICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKy COOO0M;

e CAMOCTOSITEJIBHO (POPMYIUPOBATH OOOOIICHUS W BBIBOJBI 1O PE3yJIbTaTaM
NPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUIA;

« IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHUE TMpoOllecca, a TakKe BbBIJIBUTaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ undopmanmeii:

e BBISIBIISAITH  HEJIOCTAaTOYHOCTh M M30BITOYHOCTH HMHGOpPMAIMU, JaHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3aa4H;

e BBIOUpATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATh W UHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (POPM IMPEACTABICHHUS;

eBBIOMpATh (GOpMY TpEeACTaBICHHS WHGOPMAIIMM U HWUIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMH, WHON rpadukod U HX
KOMOWHAITUSMU;

¢ OI[CHWBATHh HANAEKHOCTh WH(OOPMAIMU 1O KPUTEPHSIM, MPEIIOKEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHHKaTHBHBbIE yHUBEPCAJIbHbIE YUeOHbIe 1elCTBUSI:



e BOCTIpUHUMATH U (DOPMYIUPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBHSIMU
U 1eIsIMU OOIIEHHUs, SICHO, TOYHO, IPAMOTHO BBIPAXKAaTh CBOIO TOYKY
3peHUs] B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOIy
pelieHus 3aj1a4i, KOMMEHTUPOBATH MOJTYUYEHHBIN pe3ysIbTaT;

eB X0JI€ 00CYXIEHHS 33a]1aBaTh BOIPOCHI IO CYLIECTBY O0CYX IaeMOU TEMBIL,
poOJIeMBI, perIaeMoi 3a/1a4uM, BEICKa3bIBaTh UCH, HAIICIICHHBIC HAa TIOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKIEHUS C CYXACHHSIMH JAPYTHX
YYaCTHUKOB JUajiora, oOHapy>KUBaTh Pa3jiMdve U CXOJACTBO MO3UIUH, B
KOpPEKTHOM popme popMyTHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;

e IPEJICTABJISITH PE3YJIbTAThI PEIICHUS 3a]]auu, SKCIIEPUMEHTA, UCCIICOBAHMUSI,
MPOEKTa, CAMOCTOSITENIHHO BBIOMPATh (OpMAT BBICTYIUICHHS C YIETOM
3a]1a4 MPe3eHTAIMN U OCOOCHHOCTEH ayUTOPHH;

 IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHIUBUIYATIbHOU
paboThI U PEIICHUH YICOHBIX MAaTEMAaTUYECKUX 3a]1aY;

e IPUHUMAThH 11€JIb COBMECTHOM JMESITEIBbHOCTH, MIAHUPOBATh OPraHU3AIUIO
COBMECTHOM pabOThl, pachpeneisiTh BUIbI padoT, JAOroBapUBaThCH,
o0CyXJ1aTh TIPOLIECC U PE3YNIbTAT pabOThI, 0000IIATh MHEHUSI HECKOJIBKUX
JIFO/ICH;

e y4acCTBOBaTh B TPYNIOBBIX ¢opmax paboTel (0OCyX)JeHUs, 0oOMEH
MHEHHUSIMA, MO3TOBBIC€ IITYPMbl U JIPYTHUE), BBIMOJHITH CBOIO 4YacTh
paboThl M KOOPAUHUPOBATH CBOU JICUCTBHUS C APYTUMHU UJIEHAMH KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIUPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUYeOHbIE 1eiiCTBUA
Camoopranusanus:

e CAMOCTOSITEJILHO COCTaBJISITh IUJIAH, aJITOPUTM pEIIeHUs 3afadyd (WId €ro
4acTh), BBIOMpATh CHOCOO pEIIeHUsS ¢ y4ETOM HMEIOIIUXCS PEeCypcoB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN MHTE/JIEKT:

e BJIAJIETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJISI MpoIlecca U pe3ysibTara
pelIeHnsl MaTeMaTHYeCKOM 3a/1auu;

e IPEJIBUICTH TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYThH IIPH PEILICHUH 3a7a4H,
BHOCUTH KOPPEKTHUBBI B JICITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

* OLICHUBATh COOTBETCTBHME PE3yJIbTAaTa IESATEIbHOCTH MOCTABICHHOW LIETU U
YCIIOBUSIM, OOBSCHSTH MPUYUHBI JOCTHUKEHUS WJIM HEAOCTHXKCHUS IIEJIH,
HaXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIbTATBI



K xonmy oOyuenus B 7 KJjacce OOYyYalOMUNCA TOTYYUT CICAYIOIINC
MPEIMETHBIC PE3YIbTATHI:

Yuciia ¥ BHIYUCICHUS

BrImonHsATh, codyeTass yCTHBIE W THUChMEHHBIE NPUEMBI, apuPMETHIECCKUE
JNEUCTBUS C pallMOHAIBHBIMU YUCIaAMHU.

Haxonuth 3Ha4YeHUS YUCIOBBIX BBIPAKCHHM, MPUMEHITH pPa3HOOOpas3HbBIE
CrocoObl U MPUEMBI BHIYUCIICHUS] 3HAYECHUN APOOHBIX BBIPAXKEHUM, COACPKAIIUX
OOBIKHOBEHHBIE U JIECITHYHBIE APOOH.

[lepexoauTh OoT oAHOW (DOpPMBI 3amUCH Yucen K Apyroi (mpeoOpa3oBbIBATh
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO ACCATUIHYIO IPOOB).

CpaBHUBATh U YIIOPSI0YUBATH PAIMOHAIILHBIC YHCIIA.

OKpyTasTh YKCIIA.

BhINONMHATE PUKUJIKY U OLIEHKY pe3yJibTaTa BHIYUCICHUH, OIICHKY 3HaYC€HUN
YHUCJIOBBIX BBIPAKEHUN. BBIMOMHATH JEHCTBUSA CO CTENEHSIMHU C HATYpaJbHBIMU
MOKa3aTeJISIMHU.

[IpuMeHsATH  NpU3HAKK ~ JACIMMOCTH,  PAa3J0KEHUE HAa  MHOXHUTEIH
HaTypaJIbHBIX YHUCEIL.

Pemate mpakTUKO-OPUEHTUPOBAHHBIE 3aJ]ayM, CBS3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPOMOPIMOHAIBHOCTBIO BEJIMYMH, MPOLIEHTAMH, WHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 3a7a4 ¢ Y4ETOM OrPaHMYECHHUH, CBS3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AJredOpanyecKue BbIpaKeHUs

Hcnonb3oBaTh ajireOpandeckyr0 TEPMUHOJOTUIO U CUMBOJIUKY, TPUMEHAThH
e€ B mpoliecce OCBOEHUS yueOHOro MaTepuarna.

Haxomuth 3HaueHWs OYKBEHHBIX BBIPAKCHUN TIPU 3aJaHHBIX 3HAYCHUSIX
IEPEMEHHBIX.

BoeimonasaTh mpeoOpa3oBaHuUs  IEJIOTO  BBIP@KEHWS B MHOTOYJICH
MPUBEICHUEM MTOJOOHBIX CIaraéMbIX, PaCKphITUEM CKOOOK.

BeInmonHAT, yMHOXEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOTouYjieHa Ha
MHOTOYJICH, MPUMEHSATh (DOPMYJIbI KBaJIpaTa CyMMBI U KBajJpaTa pa3HOCTH.

OcymecTBIATh Pa3N0KEHUE MHOTOWICHOB HAa MHOXHTEIH C IMOMOUIBIO
BBIHECEHHUSI 3a CKOOKM OOIIero MHOXHUTENS, TPYNIUPOBKU CllaraeMbix,
npuMeHeHus (HOpPMYJT COKPAIIEHHOTO YMHOKEHHUSI.

[IpumensaTs mpeodpa3oBaHUsi MHOTOWICHOB JIJIsi PEIICHUST Pa3TUYHBIX 3a/1a4
W3 MaTeMaTHKH, CMEXHBIX TIPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTENEHEH C HATypaJlbHBIMU TOKa3aTeIsIMU IS
npeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA



Pewars snMHENHBIE ypaBHEHHs C OJHOM IEPEMEHHOM, NMPUMEHSS NpaBUIIA
nepexoaa OT UCXOIHOIO YPAaBHEHMs K PaBHOCWIBHOMY eMy. IIpoBepATs, siBisercs
JIM YHCIIO KOPHEM YPaBHEHUS.

[TpumensTh TpaduvecKkre METOIbI IPU PEIICHUU JTUHEHHBIX YpaBHEHUHN U UX
CUCTEM.

[lonGupats mpuMepsl Map YHUCEN, SIBIAIOMIMXCS PEIICHUEM JIMHEHHOTO
YPaBHEHUS C ABYMsI [IEPEMEHHBIMH.

CtpouTh B KOOPAWHATHOW IUIOCKOCTU TpadUK JIMHEWHOTO ypaBHEHUS C
IBYMsI TNEPEMEHHBIMH, MOJIb3YSACh TIpaUKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
YPaBHEHUH.

Pemars cuctemsbl AByX TMHENHBIX YPAaBHEHUN C IBYMs IEPEMEHHBIMU, B TOM
qrciie rpaduIecKu.

CocraBnsaTe M pemaTe JIMHEMHOE YPaBHEHUE WM CUCTEMY JIMHEMHBIX
YpPaBHEHMM 110 YCJIOBHIO 3aJadd, HWHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4H I10Jy4YECHHBIN pe3yJIbTar.

DOyHKUMH

N3o0paxkath HA KOOPAMHATHOMN MPSIMOM TOYKU, COOTBETCTBYIOLINE 3aJaHHBIM
KOOpAUHATAaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3aIIMChIBATh YNCIOBBIE IPOMEXKYTKH HA
areOpanvdeckoM si3bIKeE.

OtrMeyaTh B KOOPAMHATHOW IIJIOCKOCTH TOYKHM IO 33JaHHBIM KOOpJMHATaM,
CTpOUTh Irpaduku TMHENHBIX QyHKIHUNA. CTpouTh rpaduk GyHKIHH Y = [X|.

OnuceiBaTh € NOMOUIBI0 (YHKIMII HM3BECTHBIE 3aBHUCHUMOCTU MEXAY
BEJIMYMHAMM: CKOPOCTb, BPEMs, PACCTOSIHUE, II€HA, KOJWUYECTBO, CTOUMOCTb,
MPOU3BOAUTENIBHOCTD, BpEMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne GyHKIUU 10 3HAYCHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnoco0 MpeACTaBICHUS U aHaiW3a HWH(OpMaIuy,
M3BJIEKATh U MHTEPIPETUPOBATh HH(MDOPMALUIO U3 TpadMKOB peaIbHBIX POLIECCOB
Y 3aBUCHUMOCTEM.

K xonmy oOyuenus B 8 kJjacce o0Oyyaromuics TMOJYYUT CIEAYIOIINE
[IPEAMETHBIE PE3YJIbTATHI:

Yuciia M BbIYUCICHUSA

Hcnonb30BaTh HadaldbHbBIE IPEACTABICHUS O MHOXKECTBE JEUCTBUTEIBHBIX
quceN JIsl CPAaBHEHMSI, OKPYTJICHUSI U BBIYUCIECHUN, N300pakaTh JACHCTBUTEIbHBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumMeHATh TOHATHE apU(METUYECKOrOo KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHU, HCHOJb3Ys MPU HEOOXOAMMOCTH KaJIbKYJSTOP, BBINOJHATH
npeoOpa3oBaHus BBIPAKECHUN, COAEPIKAIIUX KBaJIpaTHbIE KOPHH, HCIIONIb3Ys
CBOMCTBA KOPHEW.



Hcnonp30BaTh 3amucy OONBIIMX M MaJbIX YHACEN C MOMOIIBIO JECATUYHBIX
npoOeii u creneHeit uucna 10.

AJiredpanyecKkue BbIPaKeHU S

[IpuMeHATh TOHATHE CTENEHM C IEJIbIM  [OKa3aTesleM, BBINOIHATh
npeoOpa3zoBaHus BHIPAKEHHM, COAEpKAIIUX CTETICHU C IEJIbIM ITOKA3aTEeIeM.

BhINONHATH TOXIECTBEHHBbIC MPEOOpPa30BaHUSI PALMOHAIBHBIX BBIPAKECHUM
Ha OCHOBE IPaBUJI ICUCTBUI Ha/l MHOTOUYJICHAMH U aJIreOpanyecKUMH JIpOOSIMHU.

PackianbiBaTh KBaJIpaTHBINA TPEXUWICH HA MHOKHUTEIH.

[TpumensTh npeoOpa3oBaHusl BIPAXKEHUH JIJIs1 PEIICHUS Pa3IMYHbIX 3a/1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEMETOB, U3 PEAIbHON MPAKTUKU.

YpaBHeHUs M HEPABEHCTBA

Pemate nuHelHbIe, KBaJpaTHbIE YpaBHEHUS U pallMOHAIbHBIC ypaBHEHUS,
CBOJISILIMECS K HUM, CHCTEMBI IByX YPAaBHEHH C IBYMS IEPEMEHHBIMH.

[IpoBOAUTE MpOCTENUIINE UCCIIETOBAHUS YPABHEHUM M CUCTEM YPAaBHEHUWU, B
TOM YHCJI€ ¢ TPUMEHEHUEM TpaPuUECKUX MpeACTaBICHUM (yCTaHABIUBATh, UMEET
JU ypaBHEHUE WJIM CHCTEMa ypaBHEHUU PEIICHUsS, €CIM HUMEET, TO CKOJbKO, U
npouee).

[TepexoauTh OT CIOBECHON (POPMYIHUPOBKH 3aJadyM K €€ anreOpandeckoi
MOJEIIA C TIOMOIIBK) COCTaBIICHHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHHIA,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a]1a4y MIOJIyYEHHBIN PE3yNbTarT.

[IpuMeHATh CBONCTBA YMCIOBBIX HEPABEHCTB JJIi CpPaBHEHUS, OICHKH,

pelIaTh JIMHEWHBIE HEPABCHCTBA C OJHOM MEPEMEHHOM M MX CHCTEMBI, JaBaTh

rpauyuecKkyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIICHUN HEpPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOYyHKIUU

[ToHumaTh ¥ HUCTHOJIB30BATh (PYHKIIMOHAIBHBIC MOHSATUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKUE O00O03HAYECHUS), OMPENEsITh 3HA4eHHE (QYHKIMH IO 3HAYCHUIO
apryMeHTa, ONpeAesaTh CBOWCTBA (PYHKIIUHU TI0 €€ rpaduKy.

Crtpoutsb rpaduky 31eMEeHTApHBIX GYHKITUN BUAA:

y =kix, y =x2, y = x3,y = [x|, y = VX, ONHCBIBaTh CBOWCTBa YHCIOBOA
dbyHkIuu 110 €€ rpaduky.

K xoHiy oOydenuss B 9 kJiacce OOYyYalONIMICA TMOJYYHUT CIEAYIOIIUE
peAMETHBIE PE3YJIbTAThI:

Yucaa 1 BLIYUCICHUS

CpaBHUBaTh U YMOPSJOUYMBATH PAIMOHAIBHBIC M HPPAIMOHAIBHBIC YHUCIIA.

BeimonasaTe  apudmernueckue JEUCTBUS C  PalMOHATBHBIMH  YUCIIAMH,
coyeTass YCTHbIE W TIMCbMEHHBIE TPUEMBI, BBINOJHATh BBIYUCICHUS C
UppaIMOHATBHBIMU YUCIIAMHU.



Haxonute 3HaueHWss cTeneHen ¢ LENbIMM MOKA3aTeIMA W KOPHEW,
BBIYUCIISIT 3HAYEHUS YUCTIOBBIX BBIPAKCHUH.

OKpyrJisiTh  IEUCTBUTENBHBIC YHWCJIA, BBIMOJHATh MPUKUAKY pe3yJbTara
BBIUHCJICHU, OLICHKY YHCIIOBBIX BBIPAXKEHU.

YpaBHeHUS M HEPABEHCTBA

Pemiats nuHEiiHbIE W KBaApaTHbIC YpPaBHEHUS, YPAaBHEHUSI, CBOJSIIMECT K
HUM, TTPOCTEUIITNE APOOHO-pAIIMOHATIEHBIE YPaBHCHHUS.

PemaTte cuctembl IBYX JIMHEHHBIX YPABHEHHUM C JBYMs IEPEMEHHBIMU U
CHUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SIBISICTCS JIMHEIHBIM.

Pemiath TekcTOBbIE 3ajauu  aJIreOpamdeckuM CHoco0OM C  MOMOIUIBIO
COCTAaBJICHUSI YPABHEHUS WJIM CUCTEMBI JIByX YPABHEHMH C ABYMS IIEPEMEHHBIMU.

[IpoBoaMTh MpOCTEMIINE UCCIEAOBAHUS YPABHEHU U CUCTEM YpaBHECHUH, B
TOM YHCJI€ ¢ TPUMEHEHUEM TpauiecKuX MpeACTaBIeHU (yCTaHABINBATh, UMEET
JU ypaBHEHUE WJIM CHUCTEMa YPAaBHEHUW PEIICHUS, €CIIM HUMEET, TO CKOJIbKO, U
npouee).

Pemare nuHelHBIC HEpPaBEHCTBA, KBaJIpaTHBIC HEPABEHCTBA, H300paKaTh
pellieHue HEPaBEHCTB HA YHKCJIOBOM IPSMOM, 3alUCHIBaTh PEIICHUE C MOMOIIBIO
CHMBOJIOB.

Pemiath  cucTeMbl  JMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPaBEHCTB,
BKJIFOUAIOIIME KBaJpaTHOE HEPaBEHCTBO, H300pa)kaTh pEIICHHE CHCTEMBI
HEPABEHCTB HA YHCJIOBOM MPSIMOM, 3aMMMCHIBATH PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUU PA3IUYHBIX 33]1a4.

DyHKUMH

Pacno3naBaTh (pyHKIIMM W3Y4YeHHBIX BHJIOB. Iloka3piBaTh cXeMaTHYECKH

pAacIoIOKEHUE Ha KOOPAMHATHOM IJIOCKOCTH rpadukoB GpyHKIui Buga: Y = KX, y
=kx+b y=kix,y=ax2+bx+c,y=x3,y= Vx, y = |X|, B 3aBUCUMOCTH OT
3Ha4YCeHUN KOA(PPUITMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITUH.

CtpouTh 1 M300pakaTh CXEMATHUYECKH I'paQUKUA KBaJApPaTUUHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIMI MO UX Tpadukam.

Pacnio3naBaTh KBapaTUYHY0 (PYHKIHIO 110 GopMyJie, IPUBOAUTH TPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON KU3HU, (PU3UKU, TEOMETPUU.

Yuc/i0BbIe MOCJI€10BATEIbHOCTH M MPOTPecCHm

PacnioznaBath apudmMeTHyecKyr0 M TE€OMETPUYECKYI0 TMPOrpeccCU IMpH
Pa3HBIX CI0CO0aX 3a/IaHMsI.

BbINONHATE  BBIUMCIEHUST C  UCHOJb30BaHHEM (opMmyn N-ro  4jeHa
apu(pMETHIECKON ¥ TEOMETPUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTe Wi€HBI MOCIEAOBAaTEIbHOCTH TOYKAMH Ha KOOPAMHATHOU
IJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIE C YHCIOBBIMHU IOCJIEAOBATEIBHOCTSIMUA, B TOM
qrclie 3a7a9d U3 peaTbHON JKU3HH (C MCIIOJIb30BAHUEM KaJbKYJIATOPA, IUPPOBHIX
TEXHOJIOTUH).








































































YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVIAA YYEHUKA

1.

Mepaznsik A.I'., Tlononckuit B.b., SAxup M.C.; non pegakuueit [Togonsckoro
B.E., Anre6pa, 7 xmacc,O0mecTBO ¢ OTpaHUYCHHOW OTBETCTBEHHOCTHIO

"Uznatenwckuit 1entp BEHTAHA-I'PA®"; AxumnoHepHoe o00I1IecTBO
"U3natenscTBO [IpocBemienne";

Mep3snsik A.T'., [Tononckuii B.b., Skup M.C.; nox peaakiueii [logonbckoro
B.E., Anre6pa, 8 xmacc,O0IIeCTBO ¢ OTPaHMYCHHOM OTBETCTBEHHOCTHIO
"M3natenwckuit 1nentp BEHTAHA-I'PA®"; AxumoHepHoe 00I11€CTBO
"UznarenscTBO [IpocBemienue";

Mep3snsak A.I'., [Tonouckuit B.b., SAxkup M.C.; nox pengakiueii [logonbckoro
B.E., Anre6pa, 9 kmacc,0O01IecTBO ¢ OTpaHMYEHHOM OTBETCTBEHHOCTHIO
"Uznatenwckuit 1neatp BEHTAHA-I'PA®"; AxumoHepHoe 00IIeCTBO
"UznarensctBO [IpocBeienue";

A. T. Mopakosu4, Anrebpa. 8 kiracc: yaeOHUK 17151 00111e00pa3oBaTeIbHbBIX

yupexzaenuii / A. I'. Mopakosuu. - M.: Muemo3suna, 2020r.

A. T. MopakoBu4, Anredpa. 8 kiracc: 3a1aqyHuK 1715 0011eo0pa3oBaTeIbHbBIX
yapexennil. - M.: Maemo3una, 2020r.

A. T. MopakoBuy, Anrebpa. 9 kinacc: yaeOHUK 151 00111e00pa30BaTeIbHBIX

yupexaenuii / A. I'. Mopakosud. - M.: Muemo3suna, 2020r.

A. T. Mopakosu4, Anredpa. 9 kiracc: 3a1auHuK 1 00111e00pa30BaTEeIIbHBIX

yupexaeHuil. - M.: Muemo3suna, 2020r.

METOANYECKUE MATEPHUAJIBI 1JIAA YUUTEJIA
Mepzmsik A.T'., [Tononckuii B.b., Sxup M.C.; nox penakuueii [logonsckoro B.E.,

JlunakTuaeckue MaTepuansl, Anredpa, 7 kiace, OOMIECTBO ¢ OrpaHUICHHOM

oTBeTcTBeHHOCTHIO "M3narenbckuil nuentp BEHTAHA-IPA®"; AkunonepHoe

obmectBo "U3narensctBo [IpocBemnienne";



Mepznsik A.T'., [Tononckuit B.b., Sxup M.C.; nox penakuueii [logonsckoro B.E.,
Junaktudeckue MaTepuansl, Anredpa, 8 kimacce, OOIIECTBO ¢ OrpaHUYCHHOM
orBeTcTBEHHOCTHIO "M3narensckuii nentp BEHTAHA-I'PA®"; AkunionepHoe
obmectBo "N3narenscTBO [IpocBemienue";

Mepzmsik A.T'., [Tononckuit B.b., Sxup M.C.; nox penakiueii [logonsckoro B.E.,
Junaktudeckue matepuansl, Anredpa, 9 kinacc, OOIIECTBO ¢ OrpaHUYEHHOM
oTBeTcTBeHHOCTHIO "M3naTenbckuil ieHTp BEHTAHA-IPA®"; AkuinonepHoe

obmectBo "N3narenscTBO [IpocBemienue";

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH

HMHTEPHET

1. www. edu - "Poccuiickoe o6pazoBanue" denepanbHbIi MOPTAL.
2. www.school.edu - "Poccuiickuii 0011e00pa3oBaTeIbHbIN MOpTaI'”.

3. www.school-collection.edu.ru/ Equnast komieKius uppoBbIx
00pa3oBaTeIbHBIX PECYPCOB

4. www.mathvaz.ru - docbe MIKOJBHOTO YYUTEIS MaTEeMaTHKU
JloxymeHTaIusi, pabodre MaTepraIbl Ui YIUTEIIs MAaTeMATHKH
5. www.it-n.ru"Cetb TBOpUECKUX yuHTEIICH"

6. www.festival.1september.ru dectuBaib rmegaroruuecKux UacH


http://www/
http://www.school.edu/
http://www.school-collection.edu.ru/
http://www.mathvaz.ru/
http://www.it-n.ru/
http://www.festival.1september.ru/
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