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NMOACHUTEJIbBHAA SAMNNCKA

AnreOpa sBISE€TCS OJHUM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETOo
oOpa3oBaHus: OHa 00ECIEUYNBACT U3YUYCHHUE APYTUX JUCUUILINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TyMaHUTApPHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO JIs
MIPOJIOJDKEHUS 00pa30BaHUS M B TIOBCEHEBHOM XM3HU. Pa3zButne y o0ydarommxcs
HAyYHBIX TPEJCTABICHUN O TMPOUCXOXKIECHUU U CYIIHOCTH ajreOpanvyecKux
abcTpakiuii, cnocode OTpakeHHs] MaTeMaTUYECKOM HAYKOW SIBJICHUH U MPOILECCOB
B NIpHUpOAEC U OOLIECTBE, POJIM MAaTEMaTUYECKOrO0 MOJEIUPOBAHUS B HAYYHOM
MO3HAHUHU U B MPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ KaueCTB MBIIUICHUS, HEOOXOANMBIX JJIS aJanTallid B COBPEMEHHOM IMU(PPOBOM
obOmectBe. M3ydeHue anreOppl obOecrneunBaeT pa3BUTHE YMEHUS HaOIIOJaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBUS W BBIBOJIBI,
dbopmyaupoBaTh yTBepKAcHUA. OCBOSCHUE Kypca aareOpbl 00eCIeUnBaeT Pa3BUTHE
JIOTUYECKOTO MBIIIUICHUSI OOYYarOIIMXCS: OHHU HCIOJIB3YIOT JIETyKTUBHBIE U
WHIYKTUBHBIE PacCy>KJIeHus, 0000IIeHNE U KOHKPETH3aIuio, abcTparupoBaHue u
aHanoruto. OOydyeHue  anreOpe  TpeAnojaraeT  3HAYUTEIBHBIM  00BEM
CaMOCTOSATEILHON  JEATEIBRHOCTH OOYYaIOIIMXCS, IOTOMY CaMOCTOSTEILHOE
pelieHre 3a1a4 IBiIsSeTcs peaau3aluen e TeIbHOCTHOTO MPUHIINIA 00yUYeHUS.

B crpykType mnporpamMmbl ydeOHOro Kypca «Anrebpa» jsi OCHOBHOTO
oO01iero 00pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJEPKATEeIbHO-METOIMYECKHE
auHuU: «Yucaa u BBIUUCICHU», «ANTeOpandecKue BhIPAKEHUD», «YPAaBHCHHS U
HepaBeHCTBa», «DyHkrmumy. Kaxmas w3 3THX coaepKaTeabHO-METOAMYCCKUX
JMHUHN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET M3yUCHUS Kypca, B3aMMOJICHCTBYS C
JpYTUMHU ero JnuHusMH. B Xoje wu3ydyeHuss ydeOHOro Kypca OOydarolIumcs
MPUXOAUTCS JIOTUYECKU PaACCYXKJIaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIM
s3bIK. B CBsI3M ¢ ATUM B mporpamMmy y4eOHOTO Kypca «AnreOpa» BKIIFOUCHBI
HEKOTOpPBIE OCHOBBI JIOTHKH, TPEICTAaBICHHBIE BO BCEX OCHOBHBIX pasjeiiax
MaTeMaTH4YECKOro oO0pa3oBaHUs M CIIOCOOCTBYIOIIME OBJIAJICHUIO 00YUYarOIUMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTeMaTH4eckoro s3bika. CoaepkarenbHON |
CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Auredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conepxxanue nuHuUM «Yucina ¥ BBIYUCICHUS» CIY)KHUT OCHOBOM  JIJist
JTATBHEHIIETO M3YyYCHHUs] MAaTEeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYUYaAOIIHMXCS
JIOTUYECKOTO MBIIIJICHUS, (OPMUPOBAHUIO YMECHHS TOJB30BATHCS aITOPUTMaMHU, a
TaK)Ke MPUOOPETCHHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOUMBIX JIJIsi TIOBCETHEBHOU
KU3HH. Pa3BUTHE MOHATHSA O YKCIIC HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUS
CBSI3aHO C PAIMOHAJIHLHBIMU U UPPANMOHATHHBIMHU YHCIIaMU, (OpMUpPOBaAHHEM



NPEACTABICHUA O JEWCTBUTEIIBHOM YHMCJIE. 3aBEPIIEHUE OCBOCHHSI YHUCIOBOU
JIMHUU OTHECEHO K CpeiHeMY 00111eMy 00pa3oBaHUIO.

Conepxanue IByX anreOpandeckux JMHUN — « AreOpanyeckue BhIpaKeHUsD)
U «YpaBHEHHS] U HEPAaBEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Y OOYYAIOIINXCS
MaTEMaTUYEeCKOro ammapara, HeOOXOAUMOTO JUIsl PEIIeHHs 3ajad MaTeMaTUKH,
CMEXHBIX TIPEIMETOB U TNPAKTUKO-OPUEHTUPOBAHHBIX 3anad. Ha  ypoBHe
OCHOBHOI'O 00miero o0Opa3oBaHus y4deOHBI MaTepual TpYNIUPYETCS BOKPYT
palroHaNbHBIX BBIpaXKEHUN. Anredpa JeMOHCTPUPYET 3HaYCHHE MAaTEMaTHKU Kak
A3bIKa ISl TIOCTPOEHUST MaTEeMaTHMUECKUX MOJIEei, OMHCAHHUS MPOILECCOB U
SBJICHMA peanbHOro wmupa. B 3agaunm o0ydyeHuss anreOpe BXOIAT  TaKkKe
JanbHENIee pa3BUTUE AJTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAMMOIo, B
YaCTHOCTH, I OCBOGHHUS Kypca HH(POPMATHKH, W OBJAJCHHE HaBBIKAMH
JEAYKTUBHBIX paccyxkaeHuil. [IpeoOpa3zoBaHne CUMBOJIBHBIX (POPM CHOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUS, CIIOCOOHOCTEN K MaTEMaTHIECKOMY TBOPUYECTRY.

Copepxanne (pyHKIHMOHATBHO-TPpa(UUECKON JIMHUN HALIEJICHO HA TIOJy4YeHHUE
OOyYaroNIMMUCS 3HaHUNW O (PYHKIMSX KaKk Ba)KHEHIIEH MaTeMaTH4eCKOW MOJeNd
JUTSL OTIMCAHUS M UCCIIEIOBAHUS Pa3HOOOPa3HBIX MPOIIECCOB U SIBICHUM B TPUPOJIE
u oOmectBe. M3ydueHue marepuana CIOCOOCTBYET Pa3BUTHUIO Y OOYyYarOIIMXCS
YMEHUS UCTIOIb30BATh PA3JIMYHbIC BhIPA3UTEIbHBIC CPEJICTBA A3bIKA MATEMATUKHU —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauyeckue, BHOCUT BKJIaJ B (HopMHpOBaHHE
MPEICTABIICHUN O POJIM MATEMATUKHU B PAa3BUTUU ITUBWIN3AIMHN U KYJIbTYPHI.

CornacHo yuebHOMYy IlaHy B /-9 Kiaccax u3ydaeTrcs Yy4eOHBIH Kypc
«Anrebpa», KOTOPHIN BKJIIOYAET CJIEAYIOIIME OCHOBHBIE pa3esbl COACpPKaHUS:
«Yncna W BBIYUCICHUA», «ANreOpanyecKkue BBIpAKEHUS», «YpaBHEHUS U
HEPaBEHCTBa», « DyHKIIUN.

Ha uzydenne yueOHoro kypca «Anredpa» oroaurca 306 yacoB: B 7 kiacce
— 102 gaca (3 gaca B Hemeno), B 8 kiracce — 102 yvaca (3 gaca B Hemeno), B 9
kiacce — 102 gaca (3 gaca B Heneonto).



COOEP>XAHVE OBYUEHWNA
7 KJTACC

Uuncna v BblYNCNEHUSA

JpoOu OOBIKHOBEHHBIE U JIECATHYHBIE, IEPEXOA OT OJHOM (OPMBI 3aIUCU
npobeit k gpyroil. IloHsiTMe palnMOHANBHOTO 4YHUCJA, 3alucCh, CpPaBHEHHE,
yOOPSAIOYMBAHUE  paAllMOHANBHBIX uucel. ApudmeTnueckue JEUCTBHUS C
palMOHAIBHBIMYM YMClaMu. PernieHue 3a1ad U3 peajibHOM NMPAKTUKU HA YacTH, Ha
JpoOu.

CreneHb € HaTypaJbHBIM IIOKa3aTesieM: OIpeaeseHne, Npeodpa3oBaHue
BBIPKEHHUI HA OCHOBE OIpENENICHNUs, 3auch 00NbIIKNX yncen. [IpoueHTsl, 3anuch
IPOLEHTOB B BUJE JpoOU U JpoOH B BHUJE MPOLEHTOB. TpU OCHOBHBIC 33Ja4M Ha
IIPOLICHTBI, pELICHUE 3a7a4 U3 PEAIbHOU IPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, pPAa3joKEHHE HA  MHOXKHUTEIU
HATypaJbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM  4YHCle TMpsMas ©  oOpaTHas
IIPONIOPLIHOHAIBHOCTH.

AnrebpanyecKine BblpaXKeHUS

IIepeMeHHBIE, YMCIOBOE 3HAYEHHUE BBIPAXKEHHUS C IIEpeMEHHOU. JlomycTumeble
3HA4YECHUS NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXK1y BEIMUMHAMU B BHJIE
dbopmynbl. Beruucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXEHUH,
TOXX/IECTBEHHO paBHbIE BBIpAXKEHHUS, NpaBWia NpeoOpa3oBaHUs CYMM H
IPOU3BENICHUH, TPaBUIJIa PACKPBITHS CKOOOK Y MPUBEACHUS MOIOOHBIX C1araeMbiX.

CBolicTBa CTENEHU C HATYpaJIbHBIM ITI0KA3aTEIEM.

OnHowiensl 1 MHOroueHbl. CreneHb MHOrowieHa. ClioxeHue, BhIUUTAHUE,
YMHOXEHHE MHOTrOWwIeHOB. DOpMynbl COKpPamIEHHOTO YMHOMKEHMS: KBaJapar
CyMMBbl M KBagpaT paszHoctu. Popmyiia pa3sHOCTH KBagpaToB. PasnoxkeHwue
MHOTI'OYJICHOB HA MHOKHUTEIIH.

YpaBHEHUA 1 HepaBEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHsA, NpaBWiIa NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHUM.

JluHerHOE ypaBHEHHME C OJHOM NEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOTO
YpaBHEHUS, pEIIEHUE JMHEWHBIX YypaBHeHUW. CocCTaBieHUWE YpPaBHEHHH 110
YCJIOBHIO 3a7a4u. Penenne TeKCTOBBIX 3a/1a4 C IOMOILBIO YPABHEHUH.

JIuneiiHOe ypaBHEHHE C JABYMS NEPEMEHHBIMH U ero rpaduk. Cuctema IByX
JMHEWHBIX YPAaBHEHMM C IBYMs NIEPEMEHHbIMH. PemeHne cucreM ypaBHEHUH
Croco0OM TMO/ACTaHOBKHU. [IpuMmepsl pelieHusi TEKCTOBBIX 3aJad C MOMOUIBIO
CHUCTEM YPABHEHHUM.

PYHKLMN



Koopaunara Touku Ha npsimou. UucnoBsle TpoMeXXyTKU. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMONA.

[IpsimoyronbHast cucrema koopaunat, ocu OX u Oy. Alcuucca U opauHaTa
TOUYKH Ha KOOPJAWHATHOU mockocTu. [Ipumepsl rpadukoB, 3aaHHbIX GOpMyTIaMu.
Urenune rpadukoB peanbHbIX 3aBucUMocTei. I[lonstue ¢yukuu. ['padux
dbynkuuu. CroiictBa pynkuuii. Jlunerinas ¢pynkuus, e€ rpapuk. ['paduk pyHkium
y = |X|. I'paduueckoe perieHre TUHEHHBIX YPaBHEHHMH M CHUCTEM JIMHCHHBIX
YPaBHEHUM.

8 K/IACC

Umncna v BblunucneHusa

KBagpatueiii kopenb u3 uucna. [loHarue o0 uHppalMOHATBLHOM YHUCIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yncen. CBoiicTBa apuMeTUIECKUX
KBaJpaTHBIX KOPHEHN U X MPUMEHEHUE K MPEeoOPa30BAHUIO YUCIOBBIX BhIPAXKEHUN
Y BBIUHMCJIEHUSAM. J|eHCTBUTEIIbHBIE YUCIIA.

Crenens ¢ eabIM MoKaszaTeneM U e€ cBorictBa. CTaHIapTHas 3alliCh YMCIA.

AnrebpanyecKue BbipaXkeHUs

KBampaTHpiil  TpEXWiieH, pas3joKEHUE KBAaIpaTHOIO TPEXUWIEHA  Ha
MHOHUTEIIH.

AnreOpandeckas apo06b. OCHOBHOE CBOMCTBO aireOpanyeckoi Japoowu.
CnoxeHue, BbIYMTAaHHE, YMHOXCHHE, [IeJICHHME aire0Opandyeckux Jpooeil.
PannonanbHbie BhIpaXKEHHUS U UX TpeoOpa3oBaHue.

YpaBHeva N HEpPaBEHCTBa

KBagpatHoe ypaBHenue, (opmyna KOpHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Pemenue ypaBHEHMH, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiie ApoOHO-paMOHAIBHBIE YPABHEHMUS.

I'paduueckas uaTEpIpeTalisi YPAaBHEHHUI C ABYMS MEPEMEHHBIMU U CHCTEM
JMHEMHBIX YpaBHEHUW C JBYMs IepeMeHHbIMHU. [Ipumepbl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMU.

Periennie TEKCTOBBIX 3aj1a4 aNreOpanyeckuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO € OJTHOM NEPEMEHHOM.
PaBHOCWIIBHOCTE HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHEHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

PYHKLUMN

[lonsitue ¢ynkuuu. OONacTh ONpeAeNeHUsT W MHOXKECTBO 3HAYCHHI
dbynaknun. CiocoOb! 3a1anus QyHKITHI.

I'padux pynkiuu. Urenue cBoiictB PpyHkimu mo e€ rpaduky. IIpumepsr
rpadukoB GyHKIUNA, OTPAKAIOIIUX PEaTbHbIE MPOLIECCHI.



OyHKIMK, OINWCHIBAIOIIME TPSIMYIH0O W OOpaTHYI IPOMOPIHOHAIBHEIC
3aBHCHMOCTH, uX rpaduxu. Oyukumn Y = X2, y = X3, y = \x, y=|x|. [paduueckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KJTIACC

Umncna v BbluncneHusa

PanmonanpHpie 4ncia, UppalMOHAIBHBIE YHCIIAa, KOHEYHbIE U OECKOHEUHBIC
JeCATUYHBIE APoOH. MHOXKECTBO AEHCTBUTENBHBIX YHCEN, JEHCTBUTEIbHbIE YUCIA
Kak OECKOHEUHbIE JIeCATHYHbIE JpoOu. B3amMHO OJHO3HAa4YHOE COOTBETCTBHE
MEKTy MHO>KECTBOM JEHCTBUTENBHBIX YUCEN U KOOPAUHATHOMN MPSIMOIA.

CpaBHeHHE JIEHCTBUTENBHBIX YHUCEN, apuUPMETHUEeCKUe JCHCTBUS C
JEUCTBUTEIBHBIMU YUCIIAMH.

Pa3mepsl OOBEKTOB OKPYKAIOIIETO MUpPA, JUTEIBHOCTh MPOLECCOB B
OKpPY’KaroleM MHUpE.

[TpuOnmxE€HHOE 3HaUECHUE BEJIMYUHBI, TOYHOCTh NpuOImxkeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHEHUA 1 HepaBEeHCTBA

JlunentHoe ypaBHeHue. PelieHue ypaBHEHMM, CBOASLIMXCS K JIMHEHWHBIM.

KBagparHoe ypaBHeHHE. PenieHue ypaBHEHM, CBOIAIINUXCS K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [IpumMepsl penieHus ypaBHEHUN TPETbEN U YETBEPTOU
CTETICHEN Pa3I0)KEHUEM HA MHOKUTEIH.

Pemenne npoOHO-pallMOHANIBHBIX ypaBHEHHM. PelieHune TEeKCTOBBIX 3ajay
aNredpandyecKuM METOJIOM.

VYpaBHeHHE ¢ ABYMs NEPEMEHHBIMU U €ro rpaduk. PemieHue cuctem IBYX
JIMHEWHBIX YPABHEHUM C ABYMS IIEPEMEHHBIMU. Pellienre cucteM IByX ypaBHEHU,
OJIHO W3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHH C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a1a4 aaredpanyeckuM crocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne MHEHHBIX HEPABEHCTB C OJHOM IEpEMEHHOW. PelmieHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW mepeMeHHOW. KBaapaTHble HepaBeHCTBa.
['padrueckass uHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DPYHKUNN

KBagpatuunas pynkimus, e€ rpaduk u cBoiicta. [lapadomna, koopauHaThl
BEPIINHBI TapadO0IIbl, 0Ch CAMMETPHH IMapadOJIbI.

I'padukn byskmmit: y = kx, y = kx + b, y = k/x, y = x3, y = \x, y = |X| n ux
CBOWCTBA.

Uncnosble nocsiefoBaTesibHOCTU M NMPOorpeccunn



[ToHnsTHE YKCIIOBOWM MOCHENOBATEILHOCTU. 3aJaHuEe IMOCIEA0BATEILHOCTH
peKyppeHTHOH (popMyoit u popmysioi N-To wieHa.

Apudmerndeckas U reomerpuueckas mnporpeccud. dopmynsl N-To uieHa
apu(MeTHYeCKON U TEOMETPUUECKOI MPOTPEeCCHii, CyMMBI IIEPBBIX N YJICHOB.

N3ob0paxkeHne uneHOB apu(METHYECKOW W TEOMETPHUYECKON Mporpeccuid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTHU. JIMHEMHBIA M JKCIIOHEHUUAIBHBIN POCT.
CI10HBbIE TPOLICHTBHI.



NMNAHNPYEMbBIE  PE3YJIbTATbl OCBOEHNA  TPOIPAMMBbI
YYEBHOIO KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOIO
OBLWEIO OBPASOBAHNA

JIMYHOCTHDbIE PE3YJIBTATDI

JINYHOCTHbIe pe3ynbTaTbl OCBOCHMSI MPOTrpaMMbl  Y4eOHOro Kypca
«Anredpa» XapaKkTepUu3yIlTCs:

1) naTprUoTUYECKOe BOCMNTaHME:

IIPOSIBJICHUEM HHTEpeca K MNPOLIJIOMY M  HACTOSLIEMY POCCHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM  OTHOLUEHWEM K JOCTHXKEHUSM  POCCHUHUCKHUX
MaTE€MaTUKOB U POCCUNCKOW MAaTEMaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ITHX
JOCTHKEHUM B IPYTUX HAyKaX W MPUKIAAHBIX cepax;

2) rpaXkaaHCcKoe 1 yXOBHO-HPaBCTBEHHOE BOCMUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO 00513aHHOCTEN TpaKAaHUHA U pealu3aluu €ro
npaB, NPEICTAaBICHUEM O MATEMaTUYECKUX OCHOBaX (PYHKIIMOHHUPOBAHUSA
pa3IUYHBIX CTPYKTYp, SABJIECHUH, NPOUEAYp TPakIaHCKOro olIiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO THUECKHUX MPOOJIEM, CBA3aHHBIX
C IPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUH HAYKH, OCO3HAHMEM Ba)KHOCTH
MOPAJTbHO-3THYECKUX MTPUHIUIIOB B ACSITEIBHOCTH YUEHOTO;

3) TpyLoBOE BOCMUTaHWeE:

YCTAaHOBKOM Ha aKTHUBHOE Y4YacTHE€ B PEIICHUH MPaKTUYECKUX 3ajad
MaTE€MaTUYeCKOM HANpaBJICHHOCTH, OCO3HAHUEM BAXXHOCTH MAaTEMaTHYECKOIO
oOpa3oBaHUsI HA TMPOTSHKEHUM BCEH KU3HU JUISl YCHENTHOW MpodecCHoHaNIbHON
NEeATEIbHOCTH W Pa3BUTUEM HEOOXOJMMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOEHUEM MHUBUIYAIBHON TPAEKTOPUHM 00pa30BaHUS U )KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U 0OILIECTBEHHBIX MOTPEOHOCTEH;

4) 3CcTeTMUYeCKOe BOCMUTaHME:

CIIOCOOHOCTBIO K OSMOIIMOHAJIBHOMY W  3CTETUYECKOMY  BOCHPHSITHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PELICHUH, PaCCYKIEHUH, YMEHHUIO BHUAETbH
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) LEHHOCTW Hay4YHOr o NO3HaHWUA:

OpUEHTalMell B JIEATEIbBHOCTM HA COBPEMEHHYIO CHCTEMY HAYYHBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKa, MPUPOIBI U
oOlIecTBa, MOHMMAHMEM MATEMAaTHYECKOW HayKuM Kak cdepbl 4YelnoBeuecKon
NEeATEIbHOCTH, 3TANoOB €€ pa3BUTUA U 3HAYMMOCTH ISl PA3BUTHUS LUBUIIM3ALINH,
OBJIaJICHUEM SI3BIKOM MAaT€MaTHUKH U MAaTEeMaTUYECKOW KYJIbTYpOW KakK CpPeACTBOM
NO3HAHWA MHpA, OBJAJCHUEM MPOCTEHIIMMH HaBbIKAMU HCCIEA0BATEIbCKOM
JEATEIIbHOCTH;



6) (hm3nyeckoe BOCNUTaHWe, (HOPMUPOBaHME KyNbTypbl 3[40POBbS U
IMOLUMNOHa/TIbHOTI O 6narononyq|/|ﬂ:

TOTOBHOCTBIO NPHUMEHATh MaTEMAaTUYECKUE 3HAHUS B HHTEpEcax CBOETO
3I0pOBBS, BEIEHUS  3740poBOro  oOpasa JKU3HM  (340pOBOE  IHTAHUE,
cOamaHCHUPOBAaHHBIA PEXKUM 3aHATUH M OTHbIXa, peryisipHas (¢uznueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa peQieKCHM, MPU3HAHHUEM CBOETO
IIpaBa Ha OLIMOKY M TaKOTO K€ IpaBa JPyroro 4ejJoBeKa;

7) 3KONIOrNYecKoe BOCMUTaHME:

OpUEHTalMEel Ha NPUMEHEHNE MAaTEMAaTUUYECKUX 3HAHUM Ui pelieHus 3a/1a4
B 00JIaCTU COXPAHHOCTH OKpPYXAloUIel Cpelpl, IUIAHUPOBAaHUS IOCTYIIKOB H
OLICHKM WX BO3MOXHBIX MOCIEACTBUH MJI OKPYXKAIOIIEH Cpelbl, OCO3HAHUEM
100aIBHOTO XapakTepa 3KOJIOTHUECKUX MPOOJIEM U MyTel UX pPEeLICHUS;

8) aganTayumsa K M3MEHSIOLMMCS YCNOBUSM COLMANbHON M NPUPOAHOIA
cpeabl:

TOTOBHOCTBIO K J€HCTBUAM B YCIIOBUSIX HEOIPENETIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHME YUUTbCA y JPYIHX JIOAEH, MpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTUX;

HEOOXOAUMOCTBIO B (POPMHUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
bopMyaMpoBaTh UAECH, MOHITHS, TUIIOTE3bl 00 0OBEKTAX U SBJIECHUSAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(QUUUTHI COOCTBEHHBIX 3HAHMA WU
KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATD
CTPECCOBYIO CUTYal[MI0 KaK BbI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTHUPOBATH
NPUHUMAEMbIe pEelIeHUs] U JeHCTBUA, (OPMYIUPOBATh U OLICHUBATH PUCKU H
NOCJIENICTBUSL, (POPMUPOBATH OIIBIT.

METAIMNPEOMETHDBIE PE3YJIbTATbI
[Mo3HaBaTe/IbHbIe YHUBEPCa/IbHbIE YUYeOHble AeCTBUS

BasoBble ornyeckune gencTBus:

e BBIBIISITh U XapaKTEPHU30BaATh CYIIECTBCHHbBIE MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TMOHATHH, OTHOIICHWH MEXKIy MOHATHAMHU, (OpMyIUpoBaTh
OTpECICHUS  TOHATHUW, YCTaHABIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(uKayM, OCHOBAHUS ISl OOOOIIEHUS W CPAaBHEHHS, KPUTCPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (QopMyIHpoBaTH U MNPeoOpPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATENbHBIC, €IUHUYHBIC, YAaCTHBICE W OOIIHe,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBOpeurss B (akTax, AAHHBIX, HAOIIOACHMUSX M YTBEPKICHUSX,
npemjlaraTb  KpUTEpUM  JUIA  BBIABICHUS  3aKOHOMEPHOCTEM M
MIPOTUBOPEUNH;

JienaTh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUCHHM, YMO3AKIIFOUCHHI 110 aHAJIOTUH;
pa3dupaTh J10Ka3aTeabCTBA MaTEMAaTHYECKUX YTBEPKICHUH (TIPSIMBIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIBHO HECIIOXKHBIE J0KAa3aTEIbCTBA
MaTeMaTHUYECKUX (PAKTOB, BBICTpauBaThb apPryMEHTALUIO, IPUBOJUTH
IPUMEPBI U KOHTPIPUMEPBI, 00OCHOBBIBaTh COOCTBEHHBIE PACCYKICHNUS;
BBIOMpATh CrMoco0 penieHusi yd4eOHOM 3aJauM (CpaBHHBATh HECKOJBKO
BAPUAHTOB pEILIEHUs, BBIOMpATh HaMOOJEe MNOAXOIAUNA C YYETOM
CaMOCTOATENLHO BBIJIEJIEHHBIX KPUTEPHUEB).

BasoBble UcCneoBaTENbCKWE AEACTBUS:

WCITOJIB30BaTh BOTPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT TO3HAHUS,
(dbopMyaMpoBaTh BONPOCH], (PUKCHUPYIOIIME MPOTUBOPEUHE, NPOOIEMY,
CaMOCTOATENILHO YCTAaHaBIIUBaTh KMCKOMOE U JlaHHOE, (OPMUPOBATH
TUIO0TE3Y, aprTyMEHTUPOBATh CBOIO MO3UIUIO, MHEHHUE;

MPOBOJUTH TIO CAMOCTOSATEIHLHO COCTaBICHHOMY TUIAaHY HECIIOKHBINA
OKCIIEPUMEHT,  HEOOJBINIOE  HCCIAEAOBAaHHE IO YCTaHOBJICHHUIO
OCOOEGHHOCTEM MaTeMaTHYECKOro OOBEKTa, 3aBUCHUMOCTCH OOBEKTOB
MEXK]Ty COOOM;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOIIOEHUS, UCCIEIOBaHUS, OIICHUBATH JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIIECHMIA;

MPOTHO3WPOBATh BO3MOXXHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIIBHUTATh
MIPEIOJIOKEHHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pa6oTa ¢ nHopmaumeir:

BBISIBJISITH HEJOCTATOUYHOCTh M HW30BITOYHOCTH HMHGPOpPMAILUH, aHHBIX,
HEOOXOUMBIX JIJIsl peLIeHUs 3a4a4u;

BbIOMpaTh, aHAIM3UPOBATh, CHUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH
UHGOPMAIIMIO PA3IUYHBIX BUAOB U (OPM MPEIACTABICHUS;

BbIOMpaTh (GOpMY MpPEACTaBICHUS HMHPOPMALMU U WIUIIOCTPUPOBATH
peliaemMble 3aJauyd CXeMamH, JuarpaMMamH, HWHOM Tpadukod U uX
KOMOMHAIUSIMHU;

OLICHMBATh HAAEKHOCTh HMH(OPMALMU IO KPUTEPHUSM, MNPEATIOKEHHBIM
YUUTENIEM MU CPOPMYIHMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTUBHbIE YHUBePCa/bHbIe YYebHble 1eNCTBUS:



BOCIIPUHUMATh U (HOPMYIHpPOBaTh CYXKICHHS B COOTBETCTBUU  C
YCIIOBUSIMHU U HEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX U NUCBMEHHBIX TEKCTaxX, 1aBaTh MOSICHEHUS IO
XOJly pELICHUS 3a/1a4d, KOMMEHTHPOBATH MMOJyUYECHHBIN pe3yJIbTarT;

B X0J1€ 00CY>KJIEHHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOIl TEMBI,
npoOsIeMBbl, perraeMoil 3a/1auu, BHICKa3bIBaTh UCH, HAIIEJICHHbIC HA TIOUCK
pELICHMs, COIOCTAaBIATh CBOM CYXKJIEHHA C CYXACHHSIMHU APYTHX
YYaCTHUKOB JHayiora, oOHapyXUBaTh Pa3Mdyhe M CXOJICTBO MO3HIIMIA, B
KOppEeKTHOU popMme hopMyIMpoBaTh pa3HOTIIIACHs, CBOM BO3PAKECHUS;

OPEJICTaBISITh  pEe3ydbTaThl  pEUIeHMs  3aJaud,  JKCIEPUMEHTa,
UCCIIEIOBaHMsI,  MPOEKTa,  CaMOCTOSITENbHO  BbIOMpaTh  Qopmar
BBICTYIUICHHUA C YYETOM 3aa4 IPE3EHTALMHA U OCOOEHHOCTEN ayJUuTOpUU;

NOHMMAaTh M  HUCIOJb30BaTh  MNPEUMYLIECTBA  KOMaHIHOM U

WHIUBUAIYyAIbHOH paOOTBI TIPH PEIICHHH YYEOHBIX MaTeMaTHYECKHUX
3a/1ay;

MPUHUMATH 11€]b COBMECTHOM JI€ATENbHOCTH, TIAHUPOBATH OPTraHU3AINIO
COBMECTHOM paboOThl, pacnpenensaTb BHIBI paldOT, J0roBapuBaThCH,
0o0CyX)aTh TPOIIECC U Pe3ybTaT pabOThl, 0000IaTh MHEHUS] HECKOIBKHUX
JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (opMax pabdoTel (00CyxkaeHHs, OOMEH
MHEHHUSMH, MO3TOBBIE INTYpMbl M JIPyTH€), BBINOJHATH CBOK YacCTh
paboTHI M KOOPIMHUPOBATH CBOM JCHCTBHUS C IPYTUMHU YJICHAMH KOMAaH/IbI,
OIICHMBATh KAa4YE€CTBO CBOETO BKJaJa B OOIIW MPOIYKT MO KPUTEPHSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

PerynsaTuBHble yHMBEPCa/IbHbIE YHeOHbIe AelCTBUS
CamoopraHumsayms:

CaMOCTOSATEIILHO COCTAaBJIAThH TUIAH, AJITOPUTM PEIICHUS 3a1adu (WU €ro
4acTh), BBIOUpATh CHOCOO pEIICHHUS ¢ y4ETOM HMEIOIIUXCS PEeCypCcoB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BapUAHTHI pelIeHUI ¢ y4€TOM HOBOM MH(GOpMALIHH.

C&MOKOHTpOI’Ib, SMOLI|I/IOHaJ'IbeII7I MHTEJINEKT:

BJIAJETh CHOCOOAMU  CaMOIIPOBEPKH, CAMOKOHTpOJS Ipolecca U
pe3yJibTaTa pEIICHUsI MATEMATUYECKOU 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IIPU PELICHUU
3a7a4M, BHOCUTHb KOPPEKTHBBI B [IESITEIbHOCTh HAa OCHOBE HOBBIX
00CTOATENIHCTB, HANHIEHHBIX OIUOOK, BBISIBJICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE pe3yJibTaTa JAEATEIBHOCTH MOCTABICHHON LEIU
U YCJIOBHSIM, OOBSCHATh MPUUMHBI JOCTHXKEHUS UM HEJIOCTHXKEHUS LIETH,
HAXOJIUTh OMMOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.



NMPEAMETHbDIE PE3YJIBTATDI

K xonmy oOydeHus B 7 KNacCe oOydYarIIUiCA TMOJYYUT CJETYIOIIHe
MpPEeIMETHBIC PE3YJIbTATHI:

Uuncna v BblYNCNEHUSA

BoinmonusATe, coderas yCTHbIE M TMHUChMEHHBIE MPHUEMBI, apu(MeTHUECKHEe
JEHCTBUS C pallMOHATBHBIMU YHUCIaMH.

Haxonuth 3HayeHUsi YUCIOBBIX BBIPAKEHUH, MPUMEHSATH Pa3HOOOpa3HbIC
CIOCOOBI M MPUEMBI BBIYMCICHUSI 3HAYEHUIN JPOOHBIX BBIPAKEHUM, COJEpIKAIIUX
OOBIKHOBEHHBIE M JIECITUYHBIE TPOOH.

[lepexoauTh OT OAHOW (HDOPMBI 3aMKMCH YUCEN K APYroM (mpeoOpa3oBbIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YAaCTHOCTU B O€CKOHEUYHYIO JECATUYHYIO APOOH).

CpaBHUBATh M YHOPSAJOYUBATH PALlMOHAJIbHBIE YUCIIA.

OKpyrJIATh YHcCa.

BBIOMHATE MPUKUAKY W OLIEHKY pe3yJbTaTa BHIUMCICHHA, OIICHKY 3HAUCHU
YHUCIIOBBIX BBIPAKCHUN. BBIMOTHATH MEHCTBUS CO CTENEHSIMH C HATypalbHBIMH
MOKa3aTENSIMH.

[IpuMmeHsTh  HpU3HAKKW  JEIMMOCTH, pPa3jOKEHHWE  HAa  MHOXKUTEIH
HaTypaJIbHbIX YHCEJL.

Pemarp mpakTUKO-OPUEHTHPOBAHHBIC 3aJa4M, CBS3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPOMOPIHOHATBHOCTRIO BEIMYMH, NPOICHTAMH, HHTEPIPETUPOBATH
pe3yabTaThl peUIeHUs 3aJa4y ¢ Y4ETOM OTpaHUYEHUM, CBSA3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX 0ObEKTOB.

Anre6panyecKime BblpaXkeHNs

Hcnonp3oBarh aireOpandyeckyro TEPMHUHOJIIOTHIO U CUMBOJIUKY, IPUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaa.

HaxonuTth 3HaueHHs OyKBEHHBIX BBIPAXKECHHMH MpU 3aJaHHBIX 3HAUEHUSX
MIEPEMEHHBIX.

BreimonHsaTe  mpeoOpa3oBaHMsA — IENOTO  BBIPAXKCHHST B~ MHOTOYJICH
MIPUBEICHUEM TIOJJOOHBIX CJIaraeéMbIX, PACKPBHITHEM CKOOOK.

BbInonmHAT, yMHOXEHHE OJIHOYJICHAa Ha MHOTOYJIEH W MHOrodYjeHa Ha
MHOTOYJICH, TPUMEHSTH (POPMYJIbI KBaJipaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCylecTBIATh PA3OKEHUE MHOTOUWIEHOB Ha MHOXHTEIW C TOMOIIbIO
BBIHECEHHS 32 CKOOKM OOIIEr0 MHOXHTENsS, TPYNIHUPOBKUA  CIIaracMbIX,
npUMEHEHUs1 GOPMYJI COKPAIEHHOTO YMHOXKEHUSI.

[TpumensTh npeoOpa3zoBaHUsI MHOTOYJICHOB ISl PEILEHUS PA3IMYHBIX 33]1a4
U3 MaTEMaTHKHU, CMEKHBIX MPEMETOB, U3 PEATbHON MPAKTHKH.

Hcnonb3oBaTh CBOICTBA CTENEHEW C HATYpaJbHBIMU TOKA3aTeNsIMU JJis
npeoOpa3oBaHus BbIpAKEHUH.



YpaBHEHNS 1 HepaBeHCTBaA

Pemars nMHENHBIE ypaBHEHHsI C OJHOW IEPEMEHHOM, NPUMEHSS NpaBuia
nepexoaa OT UCXOJHOIO YPAaBHEHMS K paBHOCWIbHOMY emy. IIpoBepsTs, sBisercs
JIM YUCJIO0 KOPHEM YpaBHEHHUS.

[IpumensaTh rpaduyeckre METOJIbl IPU PEIICHUH JIMHEWHBIX YPABHEHUMN U UX
CUCTEM.

[lonGupate mpuMepsbl Map YUCEN, SBISIIOMIMXCS PEHICHUEM JMHEHHOTO
YPaBHEHUS C IBYMsI IEPEMEHHBIMU.

CtpouTh B KOOPJAWHATHOM IUIOCKOCTU TpaduK JIMHEHHOTrO YpaBHEHHS C
JIBYMsI TIEPEMEHHBIMH, IMOJIb3YSICh TpadUKOM, MPUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHHUSL.

Pemate cuctemsl IByX JMHEHHBIX YPaBHEHUIN C ABYMsI IEPEMEHHBIMH, B TOM
Yyucie rpapuyecku.

CocTaBisiTh M pellaTh JHHEHHOE YpPAaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHUN MO YCIOBUIO 3a/]a4d, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ NIOJy4YE€HHBIN Pe3yJIbTar.

PYHKLMN

N306paxaTh HA KOOPIMHATHON MPSIMON TOUKH, COOTBETCTBYIOIINE 3a/1aHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, NHTEPBAJbl, 3alIUChIBATh YMCIIOBBIE IPOMEKYTKH HA
anre0pandeckoMm si3bIKe.

OTtMeyaTh B KOOPAMHATHOW IMJIOCKOCTH TOYKHM MO 3a/laHHBIM KOOpIWHATaM,
CTpOUTh Ipaduky TMHENHBIX QyHKUUNA. CTpoUTh rpaduk PyHKIUU Y = [X|.

OnuceiBaTh € TNOMOUIBI0 (DYHKIMI HM3BECTHBIE 3aBHUCHUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSIHUE, II€HA, KOJIMYECTBO, CTOMMOCT,
MIPOU3BOAUTEIILHOCTD, BPeMsi, 00BEM padOTHI.

Haxonuth 3HaueHre (QyHKIMH 10 3HAYEHUIO €€ apryMEHTa.

[Tonumats rpaduueckuii crnocod MpeACTaBlICHUs] U aHadu3a WHQpOpMaINH,
U3BJIEKATh U UHTEPIPETUPOBATh HHPOPMALUIO U3 Tpa(UKOB pealbHbIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xonmy oOydenuss B 8 Knacce oOydyarmuics MOJYYUT CIEIYIOIIne
NpEeIMETHBIE PE3YJIbTATHI:

Uncna n BbluncneHns

Hcnonb3oBaTh HayaidbHbIE MPEACTABICHUS O MHOXECTBE JIEHCTBHUTENIbHBIX
YUCeN JUIsl CPABHEHMSI, OKPYTJICHUSI U BBIYUCICHUN, N300paXkaTh JACHCTBUTEIbHBIC
YHCJIa TOYKaMH Ha KOOPAWHATHOMN IIPSIMOM.

[IpumensTh TOHATHE apU(METUUYECKOTO KBAJPAaTHOTO KOPHS, HAaXOIUTh
KBaJIpaTHbIE KOPHH, HCIOJIb3Yys MPU HEOOXOJMMOCTH KalbKYJSITOP, BBIMOJHATH
npeoOpa3oBaHus BBIPAKEHUM, COJEPXKAIIMX KBAJpAaTHbIE KOPHU, HCHOJb3Ys
CBOMCTBA KOPHEM.



Hcnonp30Bath 3amucu OONBIIMX W MaJbIX YHACEN C MOMOIIBIO JECATUIHBIX
npo0eii u creneHelt yucia 10.

AnrebpanyecKime BblpaXXeHUS

[IpuMeHATh TMOHATHE CTENEHH C LENbIM [OKa3aTeleM, BBINOJIHATh
npeo0pa3oBaHus BbIpAXKEHUH, COACPKAITUX CTETICHU C IEIbIM MTOKa3aTeNIeM.

BBINOMHATE TOXIECTBEHHBIE MPEOOpPa30BAHUSI PAIMOHATBHBIX BbIPAXKEHUN
Ha OCHOBE MPaBWJI JCHCTBUI HaJ MHOTOWICHAMH U alreOpandecKuMH JPOOsIMH.

PackianbiBaTh KBaJipaTHbIN TPEXUIIEH HA MHOKUTEIH.

[TpumeHaTh mpeoOpa3oBaHuUs BRIPAKCHUM JJI PEIICHUS PAa3IMYHbIX 3a7a49 U3
MaTE€MaTHUKH, CMEKHBIX MPEMETOB, U3 PEaTbHON MPAKTHKU.

YpaBHeva N HEpPaBeEHCTBa

Pemiats NuHEHBIE, KBaJIpaTHbIC YPAaBHEHUSI W PAIMOHAIbHBIC YpPaBHEHUS,
CBOJISILIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOaUTE MpOCTENIINE UCCIENOBAHUS YPABHEHUM U CHCTEM YPaBHEHUM, B
TOM YHCJIE C IPUMEHEHUEM Tpaduueckux mpeacTaBlieHuil (yCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUMN PEIICHHS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[TepexoauTh OT CIOBECHOUN (HOPMYIMPOBKH 3a7]a4u K €€ anredpandeckoit

MOJEIN C TIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUHU,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3ybTar.

[IprMeHsATh CBOWCTBA YKCIOBBIX HEPABEHCTB JII CPAaBHEHUSA, OIEHKH,

pelIaTh JUHEMHBIE HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CUCTEMBI, 1aBaTh
rpa@uyuecKy0 WUTIOCTPALMI0 MHOXKECTBA PEIIECHUH HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

PYyHKLMN

[ToHumMaTh ¥ UCMONB30BaTh (PYHKIIMOHAIBHBIC TOHSATUS U SA3BIK (TEPMHHBI,
CUMBOJIMUECKUE OOO3HAUYCHUS), OMNpEesaTh 3HAYeHUE (YHKIMHU MO 3HAYCHUIO
aprymMeHTa, OnpeaesaTh CBOMCTBA (PYHKIMH MO €€ rpaduky.

Crpoutb rpapuku 3JeMeHTapHbIX PYHKIUN BUJA!

y = k/ix, y = x2, y = x3,y = [x|, y = VX, OIHCBIBaTb CBOWCTBA YHCIIOBON
dbyHkiuu 1o e€ rpaduxy.

K xonmy oOydenuss B 9 Knacce oOyyarmnuics MOJYYUT CIEAYIOIIne
MpEeIMETHBIE PE3YJIbTATHI:

Uncna n BbluncneHns

CpaBHUBAaTh W YHOPSAOYMBATH PAlMOHAIBHBIE M HPpPALMOHAIIbHBIC YHUCIIA.

Breinonuate apudmernyeckue IeUCTBUS C PallMOHAIBHBIMHU UYHCIIAMH,
coueras YCTHbIE M TIMCbMEHHbIE TPUEMBI, BBIMIOJHATH BBIYUCICHHUS C
UppalMOHaIbHBIMU YUCIaMHU.



Haxonute 3HaueHuss CTEneHeM C NEIbIMA NOKA3aTesIMA M KOPHEH,
BBIYUCIISITh 3HAYEHUS YMCIIOBBIX BBIPAYKCHUH.

OKpyrJisiTh I€UCTBUTENIbHBIC YKCIA, BBINOJHATh MNPUKUIKY pe3ysibTaTa
BBIYHCIICHUN, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeva N HEpPaBEHCTBa

PemaTe nuHENHBIE W KBaJApaTHBIC YPABHEHWS, YPABHEHUS, CBOJIAIIMECA K
HUM, TIPOCTEHTIIIE TPOOHO-PAMOHATLHBIC YPABHEHUS.

Pemath cuctembl IBYX JIMHEWHBIX YPAaBHEHUW C JBYMSI NEPEMEHHBIMU U
CHUCTEMBI IBYX YPAaBHEHUH, B KOTOPHIX OJHO YPABHEHUE HE SIBJIACTCS TUHECUHBIM.

Pemate TekcToBBIE 3ajaun  anreOpanyeckuM CIOCOOOM C  ITOMOIIBIO
COCTABJICHUS YPABHEHUS UJIA CUCTEMBI JBYX YPABHEHUM C ABYMS IMEPEMEHHBIMMU.

[IpoBOaUTH MpOCTENIINE UCCIIETOBAHUSA YPABHEHUN U CHCTEM yYPAaBHEHHM, B
TOM YHCJIE C MPUMEHEHUEM rpaduuecKuX MpeaCTaBIeHUN (YCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA yYpPaBHEHUW PELICHHS, €CIU MUMEET, TO CKOJbKO, U
npouee).

Pemare nuHelHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pPEIICHUE HEPABEHCTB HA YHWCIIOBOW MPSMOM, 3alUCHIBATh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemate  cucTemMbl  JTMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABCHCTB,
BKJIIOUAIOIIME KBaJgpaTHOE HEPABEHCTBO, H300pakaTh PEIICHUE CHCTEMBI
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3aMMCHIBATh PEIICHUE C TOMOIIBbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NP PEIICHUN PAIAYHBIX 33/1a4.

PYyHKLMN

Pacnio3naBate (yHKIMM u3ydeHHBIX BHJIOB. [loka3piBaTh cCXxeMaTHUYECKU
PAacIoyo’KEHUE Ha KOOPAMHATHOM MJIOCKOCTH TpadukoB GyHKImH Buaa: y = KX, y
=kx+b,y=kix,y=ax2 +bx+c,y=x3,y= Vx, y = |X|, B 3aBuCHMOCTH OT
3HauYeHUN KOA(DPUITMEHTOB, ONMUCHIBATH CBOMCTBA (hYHKIIUIA.

Ctpouth U M300pakaTh CXeMAaTHMUECKH TpaduKy KBaIpaTHUUHBIX (YHKIHMH,
OMKCHIBATH CBOMCTBA KBAJAPATUYHBIX (DYHKIIMI MO UX rpaduxam.

Pacno3naBaTh kBajpaTuyHyto (QyHKIHIO 1O (GOpMyIe, MPUBOIUTH IPUMEPHI
KBaJIpaTUYHBIX (PYHKLIMIA U3 peaibHOM )KU3HU, PUBUKHU, TEOMETPHH.

UucnoBble nocnefoBaTe/IbHOCTU U MPOrpeccum

Pacno3naBaTh apu(pMETUUYECKYI0O U TE€OMETPUYECKYI0 MPOTrPecCH Mpu
pa3HbIX CIIOCO0aX 3a/1aHuUs.

BbINONHATE  BBIYMCIEHUS €  MCHOJb30BaHUEM (opmMyln N-ro dYieHa
apu(pMeTHYECKON U TEOMETPUUYECKOI MPOTrPeCcCHii, CyMMBI MIEPBBIX N YJICHOB.

N300paxaTh YieHBl MOCIEIOBATEIBHOCTH TOYKAMH Ha KOOPAMHATHOM
IIJIOCKOCTH.



Pemate 3amaum, CBsSI3aHHBIE C YHCIOBBIMHU TOCIEAOBATEIBHOCTSIMH, B TOM
qHCIie 33/1a9d U3 PEaTbHOMN JKU3HH (C MCIIOJIb30BAHUEM KaJbKYJIATOPA, ITUPPOBHIX
TEXHOJIOTHH).



TEMATUYECKOE NJ1IAHNPOBAHWE

7 KNTACC
KonnyectBo 4acoB ONEeKTPOHHbIe
Ne HanmeHoBaHWe pa3fenos v (UMDPOBBIE)
KoHTponbHble | [MpakTuyeckue
/M | Tem nporpammb! Beero paGoTbI paGoThI obpasoBaTe/ibHble
pecypchbl
1 Yuciia 1 BBIYHACICHUS. o5 1 bubmuorexa [JOK
PanmonanbHble uncia https://m.edsoo.ru/7f415b90
bu6nmoreka [IOK
2 AJITCOPAHHCCKHE BLIPAKCHIA 21 1 https://m.eds00.ru/7f415b90
bu6nmorexa [IOK
3 ¥ pABHEHITT H HepapercTsa 20 1 https://m.eds00.ru/7f415b90
4 Koopaunats! u rpaduku. 24 1 bu6mmoreka [IOK
OyHKIIUU https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
> Hosroperiite i 0bobetie 0 1 https://m.eds00.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB 102 5 0

10 ITPOT'PAMME
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8 KJTACC

KonnyecTtBo 4YacoB

ONEeKTPOHHbIe

Ne HanmeHoBaHwWe pa3aenos u (unbpoBble)
n/n | Tem NporpamMmsbl Bcero KOngOHbe'e ”%aKTM“ECKV'e obpasoBaTefibHble
a00Thbl a00Thbl
P P pecypchbl
1 Yuciia 1 BBIYUCICHUS. 15 bubmuorexa [JOK
KBanpaTubie kopHU https://m.edsoo.ru/7f417af8
Yucna v BHIYUCICHUS. Eu6 OK
2 CreneHs ¢ LEeIbIM 7 momotexa L
o https://m.edsoo.ru/7f417af8
MoKa3areieM
3 AnrebpandyecKkue BbIpaKEHUS. 5 1 bubnmoreka [JOK
KBanpatublii TpéxwieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnuoreka LIOK
Anrebpanyeckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHEeHUs U HEPABEHCTBA. 15 1 bubnuorexa [JOK
KBanparubsie ypaBHEHUS https://m.edsoo.ru/7f417af8
5 YpaBHEHUS U HEPABEHCTBA. 13 bubnunoreka [JOK
Cucremsl ypaBHEHUNI https://m.edsoo.ru/7f417af8
7 YpaBHEHUS U HEPABEHCTBA. 12 1 bubnuorexa [JOK
Hepasencrtpa https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
8 PyHKuuH. OCHOBHEIE IOHATH S https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 Dyskumn. ucnosie pynKumn o https://m.edsoo.ru/7f417af8
bu6mmoteka [IOK
1 IT 1
0 OBTOpeHHE 1 0600uICHHE 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB
- 102 5 0

I10 ITPOTPAMME
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9 KJTACC

Konnyectso 4acoB

ONEKTPOHHbIE

Ne HavmeHoBaHWe pa3fenoB 1 TeM (undppossble)
n/n | nporpammbl Bcero | KoWtponbHbie | TMpaktuieck | gBpasoBaTe/IbHble
paboThbl ne paboThbl
pecypchbl
1 Uucna u BBIYUCIICHUS. 9 bubmuorexa [JOK
JlelicTBUTENBbHBIEC YUCHA https://m.eds00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. 14 1 bubmmoreka [JOK
VYpaBHeHUs ¢ OHON MEpEeMEHHOM https://m.eds00.ru/7f419d08
3 YpaBHEHUS U HEPABEHCTBA. 14 1 bubnuoreka [IOK
CucreMbl ypaBHEHHI https://m.eds00.ru/7f419d08
4 YpaBHEHUsI U HEPABEHCTBA. 16 1 bubnuorexa [JOK
Hepasencrtpa https://m.eds00.ru/7f419d08
bubmnoreka [IOK
° Dy 16 1 https://m.edso0.ru/7f419d08
bubmnoreka [IOK
6 UwncioBbIC TIOCTIEI0BATEIIBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o6o0IICHAE, 18 1 bu6mmoreka [JOK
cHUcTeMaTH3allusl 3HaHU I https://m.eds00.ru/7f419d08
BIIEE KOJIMYECTBO YACOB I1O
ObL] Q) CTBO HACO 102 5 0

[NPOTPAMME
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YYEBHO-METOONYECKOE OBECIEYEHUE
OBPASOBATEJIbHOI' O NMPOLIECCA
OBASATE/JIbHbIE YYEBHbBIE MATEPUAJIbI ON1A YHEHUNKA

» AnreGpa, 7 kitacc/ Mep3nsik AL, Tlononckuii B.b., SIxkup M.C.; moa penakuueit
[Tomonbckoro B.E., O01miecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
N3narensckuii ienTp « BEHTAHA-T'PA®y»; AkiinoHepHoe 00111eCTBO
«3marensctBo «lIpocBemienue»

* Anre6pa, 8 kiacce/ Mepainsak A.T'., Tlononckuii B.b., Sxup M.C.; nox
penakuueii [Togonsckoro B.E., O61iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
N3narensckuii ienTp « BEHTAHA-TI'PA®»; AkiinonepHoe o011ecTBO
«3narensctBO «lIpocBemienue»

» AnreOpa, 9 knacc/ Mepansik A.T'., Tlononckuit B.b., SAxup M.C.; nox
penakuueit [logonsckoro B.E., O01iecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
N3narensckuii ieaTp « BEHTAHA-T'PA®»; AkiinonepHoe o011ecTBO

«M3parensctBO «IIpocBemenne»

METOANYECKUE MATEPUWAJIbI ANA YUNTENA

LHNPPOBbLIE OBEPA3SOBATEJIbHBLIE PECYPCbI 1 PECYPCbI CETU

NHTEPHET






