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MNOACHUTEJBHASA 3AIINCKA

Anrebpa sBIS€TCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOIO 0OIIEro
oOpa3oBaHMsI: OHAa 00eCIeUnBaET U3YUEHHUE IPYTUX JAUCLUUIUIMH, KaK €CTeCTBEHHO-
HAyYHOTO, TaK W TYMaHUTApHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
POAODKEHUS 00pa30BaHUA U B MOBCEAHEBHOM KXU3HU. Pa3BuTHe y 00yyaronmxcs
HAy4YHBIX TPEJCTaBICHUNH O TMPOUCXOXKICHUM U CYIIHOCTH aire0panyeckux
abcTpakiuii, cnocodbe OTpakeHUs MATEMaTUYECKOW HAYKOH SBJIEHUH U MPOLIECCOB
B NpUPOJE U OOIIECTBE, POJIM MATEMAaTUYECKOTO MOJEIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYIHOT'O MUPOBO33PECHHUS
¥ Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX JUIS aJanTallid B COBPEMEHHOM IH(PPOBOM
obmectBe. M3ydyeHue anreOpbl oOecrieuMBaeT pa3BUTUE YMEHHUs HaOJIOJaTh,
CpaBHMBaTh, HaXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTh CBOM JICHCTBUSI W BBIBOJBI,
dbopmynupoBath yTBepxkaeHus. OcBoeHHE Kypca anreOpbl 00ecrednBacT pa3BUTHE
JOTUYECKOTO MBIIIJICHUS] O0Yy4alouIuXcs: OHHM HCIONB3YIOT JE€AyKTHBHBIE U
UHAYKTUBHBIE pacCyXJeHus, 00001eHne 1 KOHKPETU3alNIo, abcTparupoBaHue u
aHasiornto.  OOydeHue  anreOpe  IpenroyiaraeT  3HAYUTEIBHBIA  00BEM
CaMOCTOSITENIFHOM ~ JIEATEIbHOCTH OOYYaIOIMIUXCsl, TOITOMY CaMOCTOSITEIbHOE
peleHue 3a7a4 SBISETCS peann3aluei esiTeTbHOCTHOTO PUHIIUIIA O0yUeHUsI.

B crpyktype mnporpammbl yueOHOro Kypca «AinreOpa» ajii OCHOBHOI'O
o0miero o0pa3oBaHNs OCHOBHOE MECTO 3aHMUMAIOT COJEPKATEIbHO-METOUUYECKHE
auHUM: «Yucaa U BBIYUCIECHUSN», «ANreOpandeckue BhIpaXKeHUsD, «YpaBHEHUS U
HepaBeHCTBa», «DyHkiuny. Kaxmas w3 3TuX copepx aTerbHO-METOAUYECKUX
JVHUHA pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YUYCHUS Kypca, B3aUMOJCHCTBYS C
JpYTUMHU ero JuHusMH. B Xoje wu3ydeHuss ydeOHOro Kypca OOydarolIumcs
IPUXOJIUTCS JIOTHYECKH pacCyKIaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
sa3bIK. B cBSI3M ¢ 3TMM B mporpaMmy ydeOHOro kypca «AmireOpay» BKIIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTHKH, MPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3zenax
MaTeMaTH4YECKOro oO0pa3oBaHUs M CIIOCOOCTBYIOIIUE OBJIAJICHUIO 00YUYaIOIIUMUCS
OCHOB  YHUBEPCAJBHOTO MareMaruueckoro s3bika. ConepkaTreabHOW |
CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Auredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Copepxanne nuHMM «Yucna W BBIUMCICHUS» CIYKUT OCHOBOM ISt
JABHEUIIIETO M3y4YeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYarOIINXCS
JIOTUYECKOTO MBIIUICHHUS, (OPMUPOBAHUIO YMEHUS TIOJIH30BATHCS alTOPUTMAMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX I TIOBCETHEBHOM
XU3HU. Pa3BuUTHE MOHATHA O YMCIE HA YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMS
CBSI3aHO C PALMOHAIBHBIMH M MPPAIMOHATBHBIMU YHCIIaMH, (POPMHUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpUIEHUE OCBOCHHS YHUCIOBOMU
JIMHUU OTHECEHO K CpeiHeMY 00111eMy 00pa3oBaHUIO.

Conepxanue IByX anreOpandeckux JMHUN — « AnreOpanyeckue BhIpaKeHUsD)
U «YpaBHEHHS] U HEPAaBEHCTBa» CIOCOOCTBYET (OPMUPOBAHUIO Y OOYUAIOIIHXCS
MaTEMaTUYEeCKOro ammapara, HeOOXOAUMOTO JUIsl PEIICHHs 3ajad MaTeMaTUKH,
CMEXHBIX TPEJAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 001iero o0Opa3oBaHus ydeOHBI MaTepuall TPYNIHUPYETCS BOKPYT
palroHaNbHBIX BBIpaXKEHUN. Anredpa JeMOHCTPUPYET 3HaYCHHE MAaTEMaTHKU Kak
A3bIKa ISl TIOCTPOEHUST MaTEeMaTHUECKUX MOJIEIei, OMHCAHHUS TMPOILIECCOB U
SBJICHMM peadbHOrOo Mupa. B 3amaum oOydeHus: anreOpe BXOIAT TaKkKe
JanbHENIee pa3BUTUE AJITOPUTMHUYECKOTO MBIIUIEHUS, HEOO0XOAMMOIo, B
YaCTHOCTH, Ui OCBOGHHUS Kypca HH(POPMATHKH, W OBIAJCHHE HABBIKAMU
JeAYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBanre CHMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUS, CIIOCOOHOCTEN K MaTEMaTHIECKOMY TBOPUYECTRY.

Copepxanne (pyHKIMOHATBHO-TPpa)UUECKON JIMHUN HALIETICHO HA TOJy4YeHHUE
OOyYaroNIMMUCS 3HAaHUNW O (PYHKIMSAX KaKk Ba)KHEHIIEH MaTeMaTH4eCKOW MOJeNd
JUTSL OTIMCAHUS M UCCIIEIOBAHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBICHUN B MPUPOJIE
u oOmectBe. M3ydyeHue marepuana CHOCOOCTBYET Pa3BUTHUIO Y OOYYarOIIMXCS
YMEHUS UCTIOIh30BATh PA3JINYHBIC BhIPA3UTEIbHBIC CPEJICTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKUE, Tpaduyeckue, BHOCUT BKJaJ B (OPMHUPOBAHHE
MPEICTABIICHUN O POJIM MATEMATUKHU B PAa3BUTUU ITUBWIN3AIMHI U KYJIbTYPHI.

CornacHo yuebHOMYy IlaHy B /-9 Kiaccax u3ydaercs Yy4eOHBIH Kypc
«Anrebpa», KOTOPHIH BKJIIOYAET CJIEAYIOIIME OCHOBHBIE pa3Jesbl COACpPKaHUS:
«Yncna W BBIYUCICHUS», «AJNredpandeckue BBIpAKEHUS», «YpaBHEHUS U
HEPaBEHCTBA», « DyHKIIUN.

Ha u3ydenue yuebHoro kypca «Anredpa» oroaurcs 306 yacoB: B 7 Kiacce
— 102 gaca (3 gaca B Hemeno), B 8 kimacce — 102 yvaca (3 gaca B Hemeno), B 9
kiacce — 102 gaca (3 gaca B Hefeonto).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucaa 1 BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO0] OT OJHOU (OPMBI 3amHUCH
npobeit k gpyroil. IloHsTHE palMOHAIBHOTO 4YHMCIA, 3allCh, CpPaBHEHUE,
YHOpSAIOYMBAHUE  paAllMOHAIBHBIX 4HcCel. ApudmeTudyeckue ACHCTBUS C
palMOHAIBHBIMYA YKMclamMu. Pemienue 3agad u3 peajlbHOM MPAaKTUKA HA 4acTH, Ha
JpoOu.

CreneHb C HaTypaJbHbIM IIOKAa3aTesieM: OIpeaesieHre, npeoOpa3oBaHue
BBIPKEHHUI HA OCHOBE OIpENENICHNUs, 3auch 00NbIIKNX yncen. [IpoueHTsl, 3anuch
IPOLEHTOB B BUJE JpoOU U JpoOH B BHUJE MPOLEHTOB. TpU OCHOBHBIC 33Ja4M Ha
IIPOLICHTHI, pELLICHUE 3a4a4 U3 PEAIbHOU IPAKTUKH.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, PA3j0KEHUE HA  MHOXKHUTEIU
HaTypaJbHBIX YUCET.

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

AJire0OpanvecKue BbIPaKeHUs

IIepeMeHHBIE, YMCIOBOE 3HAYEHHUE BBIPAXKEHUS C MEPEMEHHON. JomycTumeble
3Ha4YEeHUS NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXKY BENTMYMHAMU B BUJIE
bopmybl. Beruucnenus no ¢popmynam. [IpeoOpazoBanrne OyKBEHHBIX BBIPAKEHUM,
TOXXJIECTBEHHO paBHbIE BBIpAXKEHHUs, NpaBuia NpeoOpa3oBaHUs CYMM H
IIPOU3BENICHUH, TPaBUIa PACKPBITHS CKOOOK U MPUBEACHUS MOIOOHBIX CIaraeMbiX.

CBolicTBa CTENEHM C HATYypaJbHBIM OKA3aTEJIEM.

OnHowiensl 1 MHOTO4WlIeHbl. CteneHb MHOrowieHa. CrioxeHne, BhIUUTAHUE,
YMHOXXEHHE MHOTOWICHOB. @OpMyJibl COKPAIIEHHOTO YMHOMKEHMS: KBaJpar
CyMMBbl M KBagpaT paszHoctu. PDopmyiia pa3sHOCTH KBaiapaToB. Pa3noxkeHwue
MHOTI'OYJICHOB HA MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

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

JIuHenHOe ypaBHEHHE C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEWHOTO
YPaBHEHUS, pELIEHUE JIMHEWHbIX YypaBHeHUW. CoCTaBiI€HHWE YpaBHEHHW IO
YCJIOBHIO 3a7a4u. Penenne TeKCTOBBIX 3a/1a4 C IOMOILBIO YPABHEHUH.

JIuneiliHOe ypaBHEHHE C JABYMsS MEPEeMEHHbIMH U ero rpaduk. Cucrema IByX
JIMHEMHBIX YpPaBHEHUWW C JBYyMs NEPEMEHHBIMU. PelleHue cucrem ypaBHEHUU
Croco0oM TMOACTaHOBKHU. [Ipumepbl pemieHus: TEKCTOBBIX 3a7ad C IOMOIIbIO
CHUCTEM YPABHEHHUM.

DyHKUNHA



Koopaunara Touku Ha npsimon. Uucnossle npoMexxyTKku. PaccTtosiHne mexay
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMONA.

[IpsimoyronbHast cucrema koopaunat, ocu OX u Oy. AGcuucca U opauHaTa
TOUYKH HAa KOOPJAWHATHOMU mockocTu. [IpumMepsl rpadukoB, 3ajaHHBIX GOpMyTIaMu.
Urenune rpadukoB peanbHbIX 3aBUcCUMOCTe. Ilonstue ¢yukuu. I'padux
dbynkuuu. CroiictBa pynkuuii. Jlunerinas ¢pynkuus, e€ rpapuk. ['paduk pyHkium
y = |X|. I'paduueckoe perieHre JIUHEHHBIX YPaBHEHHMH M CHUCTEM JIMHCHHBIX
YPaBHEHUM.

8 KJIACC

Yuca v BIYMCICHUSA

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

Crenensb ¢ 1enbpIM oKa3aTenaeM U e€ cBorictBa. CTaHaapTHAS 3alKCh YHUCIA.

AJire0OpanvecKue BbIPaKeHUS

KBampaTHpiii  TpéxwieH, pa3IOKEHHE KBAaApaTHOTO TPEXUYIEHAa  Ha
MHOHUTEIIH.

AnreOpandeckas apo06b. OCHOBHOE CBOMCTBO airedpanueckoil Japoowu.
CnoxeHue, BbIUMTAaHHE, YMHOXEHHE, [IeJICHHME aireOpandeckux Jpooeil.
PannonanbHbie BhIpaXKEHUS U UX TpeoOpa3oBaHue.

YpaBHeHMs 1 HEPABECHCTBA

KBagpatHoe ypaBHeHue, ¢opMmyna KOpPHEH KBaJApaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHH, CBOJIAIIMXCS K JUMHEWHBIM U KBAJIPATHBIM.
[Ipocreiimme ApoOHO-paMOHAIBHBIE YPABHEHMUS.

I'paduueckas uaTEpIpeTalyisi YPAaBHEHHUI C ABYMSI IEPEMEHHBIMU U CHUCTEM
JVMHEMHBIX YPaBHEHUW C JABYMsI II€pEeMEHHbIMU. [Ipumepsl pemeHusr cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a71a4 alreOpanyeckuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOKMCTBA. HEpaBEHCTBO C OJHOM NEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOU MEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DOyHKIUU

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

I'padux pynkiuu. Yrenue cBoiicTB PyHKIMU 110 €€ rpaduky. [Ipumepst
rpadukoB GYHKIUNA, OTPAKAIOIIUX PeaTbHbIE MPOIIECCHI.



OyHKIMK, OINHWCHIBAIOIIME TPSIMYI0O W OOpaTHYI IPOIOPIHOHAIBHEIC
3aBHCUMOCTH, HX rpaduxi. Oyukuun Y = X2, y = x3, y = \x, y=|x|. ['paduueckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

Yucia v BBIYUCIICHUA

PanmonaneHpie 4ncna, UppalMOHAIBHBIE YHCIA, KOHEYHbIE U OCCKOHEUHBIC
JEeCATUYHBIE APoOH. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIE YUCIIA
KaKk OECKOHEUHbIE JecCATUYHBbIE IpoOu. B3anMHO O0JHO3HAYHOE COOTBETCTBUE
MEKTy MHO>KECTBOM JEHCTBUTENBHBIX YUCEN U KOOPAUHATHOMN MPSIMOIA.

CpaBHeHHE JIEHCTBUTENBHBIX YHUCEN, apuUPMETHUEeCKUe JCHCTBUS C
JEUCTBUTEIBHBIMU YUCIIAMH.

Pa3mepsl OOBEKTOB OKPY’KAIOIIETO MUpPA, JJIUTEIBHOCTh MPOLECCOB B
OKpPY’KaroleM MHUpE.

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

YpaBHeHUA U HEPABEHCTBA

JlunentHoe ypaBHeHue. PelieHue ypaBHEHMH, CBOJSLIMXCA K JIMHEHWHBIM.

KBagpatHoe ypaBHeHue. PenieHue ypaBHEHMM, CBOAAIINUXCSA K KBAJPaTHBIM.
bukBanparHoe ypaBHeHue. [IpumMepsl pemieHnsi ypaBHEHUN TPETbEN U YETBEPTOU
CTETICHEN Pa3I0)KEHUEM HA MHOKUTEIH.

Pemenne npoOHO-pallMOHANIBHBIX YypaBHEHHU. PelieHune TEeKCTOBBIX 3ajad
aNredpandyecKuM METOJIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU U €ro rpaduk. PerieHue cuctem IBYX
JIMHEWHBIX YPABHEHUM C IBYMS NIEPEMEHHBIMU. PellieHre cucTeM IByX ypaBHEHH,
OJIHO W3 KOTOPBIX JIMHEHWHOE, a Jpyroe — BTOpOHl creneHu. ['paduyeckas
WHTEPIIPETALNs CUCTEMBI YPABHEHH C IBYMs IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a71a4 aaredOpanyeckKuM crocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OAHOM IepeMEHHOW. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OAHOW mepeMeHHOM. KBampaTHble HeEpaBeHCTBaA.
['padrueckass uHTEpHpeTanuss HEPABEHCTB U CHCTEM HEPABEHCTB C JIBYyMs
IIEPEMEHHBIMH.

DyHKUNHA

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| u ux
CBOWCTBA.

YucaosBbie MOCI€10BATEILHOCTH U NPOrPeCcCHH



[ToHnsTre 4YKMCIIOBOM MOCIEAOBATEIBLHOCTU. 3aJaHUE IOCJIEI0BATEIbHOCTH
peKyppeHTHOH (popMyoit u popmysioi N-TO YiIeHa.

Apudmernueckass U reomerpuueckas nporpeccud. DopMmynbl N-TO 4iIeHA
apu(MeTHYeCKON U TEOMETPUUECKOI MPOTPECCHii, CyMMBI IIEPBBIX N YJICHOB.

N3ob0paxkenne uaeHOB apu(METHYECKOW U TEOMETPHUYECKON Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTHU. JIMHEMHBIA M JKCIIOHEHUHUAIBHBIA POCT.
CI10HBbIE TPOLICHTBHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOCHHS MPOrpaMMbl yuyeOHOTO Kypca
«Anredpa» XapaKkTepUu3yIlTCs:

1) naTpuoTHYecKOe BOCIIMTAHHE:

IIPOSIBJICHUEM HHTEpeca K MNPOLIIJIOMY M HACTOSIIEMY POCCHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM  OTHOLUEHWEM K JOCTHXKEHUSIM POCCHUHUCKHUX
MaTeMaTUKOB U POCCUHCKOW MAaTeMaTHYECKOW IIKOJbI, K HCIOJb30BAHUIO 3THX
JOCTHKEHHUM B IPYTUX HAyKaX W MPUKIAJAHBIX cepax;

2) rpaKIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCTIUTAHUE:

TOTOBHOCTBIO K BBINOJHEHUIO 00SI3aHHOCTEN TpaXkIaHUHA U pealu3aluu €ro
npaB, NPEICTAaBICHUEM O MAaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUSA
pa3NUYHBIX CTPYKTYp, SABIEHUMN, MPOUEAYp TpakIaHCKOro odiiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO THUECKUX MPOOJIEM, CBA3aHHbBIX
C TMPaKTUYECKUM IPUMEHEHUEM JIOCTHKEHHII HAayKH, OCO3HAHHEM BaXHOCTH
MOPAJIbHO-3THYECKUX MTPUHIUIIOB B ACSITEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCITUTAHME:

YCTAaHOBKOM Ha aKTHUBHOE Y4YacTHE€ B PEIICHUM NPaKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHMEM BAXXHOCTU MAaTEMaTUYECKOTrO
oOpa3oBaHUsI HA TMPOTSHKEHUHM BCEH >KU3HU IS YCHENTHOW mMpodecCHoHaNbHON
NEeATEIbHOCTH W Pa3BUTUEM HEOOXOIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM MHJUBUIyAIbHOW TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCTIMTAHHE:

CIIOCOOHOCTBIO K SMOIIMOHAJIBHOMY UM  3CTETHYECKOMY  BOCHPHSITHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PELICHUH, PACCYX ICHUH, YMEHHUIO BHUJIETbH
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT0 MO3HAHHUS:

OpUEHTalMel B JEATEIBHOCTH HA COBPEMEHHYI0 CHUCTEMY Hay4HbBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlIecTBa, MOHMMAHMEM MAaTeMAaTHYeCKOW HayKu Kak cepbl 4YeloBeueCKon
NEeATEIbHOCTH, ATANoOB €€ pa3BUTUS W 3HAUUMOCTH JJIA Pa3BUTHUS LUBUIM3AIMUH,
OBJIJICHUEM SI3BIKOM MAaT€MaTHUKH U MATEeMaTUYECKOW KYJIbTYpOW KakK CpPeACTBOM
MO3HAHWA MHpA, OBJIAJCHUEM MPOCTEHIIMMH HaBbIKAMU HCCIEA0BATEIbCKOM
JEATEIIbHOCTH;



6) ¢usuyeckoe BocnuTanue, GopMUpPOBaAHHE KYJILTYPbI 310POBbS U
IMOLMOHAIBHOIO0 0JIArONOTY IS :

TOTOBHOCTBIO NPHUMEHATh MaTEeMaTHUYECKHWE 3HAHUS B HHTEPECax CBOErO
3I0pOBBS, BEIEHUS  370pOBOro  oOpa3a JKU3HM  (340pOBOE  IHUTAHUE,
cOamaHCHUPOBAaHHBIA PEXKUM 3aHATUH M OTHAbIXa, peryspHas (usnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HAaBbIKA pedieKkcuu, MPHU3HAHHEM CBOETO
IIpaBa Ha OLIMOKY M TaKOTO K€ IpaBa JPyroro 4ejJoBeKa;

7) 3K0JI0THYECKOE BOCTTUTAHUE:

OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTUUYECKUX 3HAHUU JUIs pellieHus 3a1a4
B 00JIaCTH COXpPaHHOCTH OKpY)KAroIleW Cpeapl, IUIAHUPOBAHUSA IOCTYNKOB MU
OLICHKM HUX BO3MOXHBIX MOCIEACTBUN MJII OKPYKAIOIIEH Cpelbl, OCO3HAHUEM
I00aIBHOTO XapakTepa 3KOJIOTHYECKUX MPOOJIEM U MyTel UX pPEeLICHUS;

8) amanTanusa K M3MEHSIIOIMMCS YCJIOBHSAM COLMMAJIbHOW M NMPUPOTHOI
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHME YUUTbCA y JPYIHX JIOAEH, mpuoOpeTaTh B COBMECTHOM NEATEIBHOCTH
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTUX;

HEOOXOAUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHMM WU
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallHlO, BOCIPUHUMATD
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHUPOBATH
IPUHUMAEMble pelIeHus] U JEHUCTBUA, (HOPMYIMPOBATH W OLIEHUBATh PUCKH U
MOCJIEICTBUS, POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTebHBbIC YHUBEPCAJIbHBIEC YUeOHbIE NeHCTBUA

ba3oBble jornueckue AeMcTBUA:

e BBIBIISITH U XaPAKTEPHU30BATh CYIECTBCHHBIC TPU3HAKH MATEMATHUYECKUX
O0BEKTOB, TOHATHN, OTHOIICHWA MEXIy TOHATHAMH, (POpMyIHpOBaATH
OTpEICNCHUS  TOHATHM, YCTaHABIMBATh CYIICCTBEHHBIH  IPHU3HAK
Kiaccu(ukanyu, OCHOBAaHWS Il OOOOIIEHUS W CpPaBHEHHS, KPHUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMynHpoBaTH U NPeoOpPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, €IWHUYHBIC, YAaCTHBICE W OOIIHe,
YCIIOBHBIE;



BBISIBJIAITH ~ MATEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (akTax, JaHHBIX, HAOMIOJEHUSIX U YTBEPKIACHHSIX,
npeiaratb ~ KpUTEpUHA  JJI1  BBISIBJICHHUS ~ 3aKOHOMEPHOCTEH  H
MIPOTUBOPEUNH;

JIeJIaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUN 110 aHAJIOTHH;
pa3dupaTh J10Ka3aTeabCTBA MaTEMAaTHYECKUX YTBEPKICHUH (TIPSIMBIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIBHO HECIIOXKHBIE JI0KAa3aTEIbCTBA
MaTeMaThyeckux (aKkToB, BBICTPAMBATh AaApTryMEHTAIUIO, MPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;
BBIOMpATh Ccrocod penieHus: ydyeOHOM 3aJauu (CpaBHHBATh HECKOJIBKO
BApDUAHTOB pEIlCHMs, BBHIOMpPATh HauboJee NOAXOAUNA C Y4ETOM
CaMOCTOATENLHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBnle ncciienoBarejabcKkue AeCTBYUA.

WCITOJIB30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUN MHCTPYMEHT TO3HAHUA,
(GbopMyaMpoBaTh BONPOCH], (PUKCHUPYIOIIME MPOTUBOpPEUYHE, TPOOIEMY,
CaMOCTOATENIbHO YCTAaHABJIMBAaTh HMCKOMOE U JIaHHOE, (OPMHUPOBATH
TUIO0TE3Y, aprTyMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

MPOBOJUTh IO CAMOCTOSATEIHLHO COCTaBICHHOMY IUIAHY HECIIOKHBIN
OKCIIEPUMEHT,  HEOOJbIIOE  HCCIENOBAaHWE 10  YCTAaHOBJICHHIO
OCOOCGHHOCTEH MaTeMaTHYECKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOO0M;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOIEHUS, UCCIEIOBaHUS, OIICHUBATH JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUII;

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

Pabora c undgopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M HW30BITOYHOCTh HH(POpPMAINH, JaHHBIX,
HEOOXOUMBIX JIJIsl peLIeHUs 3a4a4u;

BbIOMpaTh, aHAIM3UPOBATh, CUCTEMATHU3UPOBATH M HHTEPIPETHPOBATH
UHGOPMAIIMIO PA3IUYHBIX BUAOB U (POPM MPEIACTABICHUS;

BBIOMpATh (GOpMY TMPEACTaBICHUS HMHPOPMALUU M HWILIIOCTPUPOBATH
peliaemMble 3aadyd CXeMaMmH, JIuarpaMMamH, HWHOM TpaduKod U uX
KOMOMHAIUSIMHU;

OLIEHMBATh HAAEKHOCTh HMH(OpPMALMM IO KPUTEPHUSIM, MNPEASI0KEHHBIM
YUUTENIEM MU CPOPMYIHMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHuKaTHBHBIE YHHBepcaibHbIe yUeOHbIe 1eiicTBUS:



BOCIIPUHUMAThL ©  (HOPMYITHUPOBATh CYXKACHUS B COOTBETCTBUU C
YCIIOBUSIMHU U HEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX U MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJly pElIeHUs 3a]]Ja4l, KOMMEHTHUPOBATh MOJTYYCHHBIN PE3yNbTarT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOW TEMBI,
npoOJIeMBbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UCH, HAIIEJICHHbIC Ha TIOUCK
pELICHMs], COIOCTAaBIATh CBOM CYXKIEHHA C CYXICHHSIMHU JAPYTHX
YYaCTHHKOB JUaiora, OOHapy>KMBaTh pa3IiMuyue U CXOJCTBO IO3HIIMHA, B
KOppEeKTHOU popMme hopMyIMpoBaTh pa3HOTIIIACHs, CBOM BO3PAKECHUS;
NPEACTaBIATh  PE3yJbTaTbl  pEHIeHUs  3aJadd,  OSKCIEPUMEHTA,
UCCJIEIOBAHMsI,  TPOEKTa,  CaMOCTOSATEIbHO  BbIOMpaTh  dopmar
BBICTYIUICHHUA C YYETOM 3aa4 IPE3EHTALMHA U OCOOEHHOCTEN ayJUuTOpUU;
NOHMMAaTh M MCHOJIb30BaTh  MPEUMYUIECTBA  KOMaHJIHOM U
WHIUBUIyaIbHOH pabOThl MpU pPEIICHHH YYCOHBIX MaTeMaTHYeCKHX
3a/1ay;

MPUHUMATh 1€ COBMECTHOM NIEATENbHOCTH, INIAHUPOBATh OPraHU3AIIUIO
COBMECTHOM pabOThl, pacnpenensitb BUIBI paldOT, J0TOBapUBATHCS,
00CyXaTh TIPOIIECC U Pe3yybTaT pabOThl, 0000IIaTh MHEHUSI HECKOIBKHUX
JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (00CyxkaeHHs, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbl WU JPYTHE), BBINOIHATH CBOIO YacTh
paboThl U KOOPJAMHUPOBATH CBOU JEHCTBUSA C IPYTUMU YI€HAMH KOMaH/IbI,
OLICHMBAaTh Kauye€CTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUS
Camoopranusauus:

CaMOCTOSATEIILHO COCTAaBJIAThH TUIAH, AJITOPUTM PEIICHUS 3a1adu (WU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHUS ¢ y4ETOM HMEIOIIUXCS PEeCypCcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh H KOPPEKTUPOBATh
BapUAHTHI pelIeHUI ¢ y4€TOM HOBOM MH(GOpMALIHH.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIA HHTEJLJICKT:

BJIQJIETh CIOCOOaMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJS —Mpolecca M
pe3yJibTaTa pEIICHUsI MATEMATUYECKOU 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTHh IIPU PELICHUU
3a7a4i, BHOCUTHb KOPPEKTHBBI B [IESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIHCTB, HANHIEHHBIX OIUOOK, BBISIBJICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE Pe3yJibTaTa AEATEIBHOCTH MOCTABICHHOW LIENN
U YCIIOBUSIM, OOBSCHSITH MPUYUHBI JOCTHKCHUS WIIM HEIOCTHIKEHUS LIEIIH,
HAXOJIUTh OMMOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHmy o0yyeHuss B 7/ KJjacce OOy4yarOUIUiiCs MOIXYYHUT CIEAYIOLIUE
IpEeIMETHBIE PE3YJIbTATHI:

Yucaa 1 BIYMCICHUA

BoinmonusATe, coderas yCTHbIE M MHUCHbMEHHBIE MPHUEMBI, apu(METHUECKHE
JEUCTBHUS C PAlMOHAILHBIMU YU CIIAMH.

HaxoauTe 3Ha4YeHMs] YUCIOBBIX BBIPAKEHHM, MPUMEHSATh pPa3HOOOpa3HbIE
CHOCO0ObI U MPUEMBI BBIUMUCICHUS 3HAYEHUIN JPOOHBIX BBIPAXKEHHM, COAEpKaIINX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

[lepexoauTh OT OAHOW (HDOPMBI 3aMKMCH YUCEN K APYroM (mpeoOpa3oBbIBATH
JNECATUYHYIO0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YAaCTHOCTU B O€CKOHEUYHYIO JECATUYHYIO APOOH).

CpaBHUBATh U YIIOPSIOUMBATH PallMOHAIbHbBIE YHCTIA.

OxpyryaTh yucia.

BBINONHATS TPUKUIKY U OLEHKY pe3yJIbTaTa BHIYMCICHHM, OLIEHKY 3HAaYEHUN
YUCJIOBBIX BBIPAXKEHUH. BBINOMHATE JEHCTBUA CO CTENEHSMHU C HaTypalbHBIMH
IIOKAa3aTeJIsIMH.

[IpuMeHsTh  OpU3HAKM  JAETUMOCTH, PA3lOKEHHME HAa  MHOXKUTEIH
HaTypaJIbHbIX YHCEJL.

Pemate mpakTUKO-OPHUEHTHUPOBAHHBIE 3aJayM, CBSI3AHHBIE C OTHOILLEHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYHMH, MPOLIEHTAMH, HHTEPIPETUPOBATH
pe3yNbTaThl pEIEHUs 3a4a4 ¢ YYETOM OTPaHUYECHMI, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX 0ObEKTOB.

AJire0panvecKue BbIPaKeHUs!

Hcnonp3oBarh anreOpanyeckyr0 TEPMHHOJIOTHIO U CUMBOJIMKY, NMPUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuara.

HaxonuTth 3HaueHHs OyKBEHHBIX BBIPAXKECHHMH NpU 3aJaHHBIX 3HAUEHUSX
NEePEMEHHBIX.

BoinonHaTh  mpeoOpa3oBaHUS  1EJIOTO  BBIPAKEHHS] B~ MHOTOWIIECH
MPUBEIACHUEM TIOJIOOHBIX CIIATa€MbIX, PACKPBITUEM CKOOOK.

BbInonHAT, yMHOXKEHHE OJIHOYJICHAa Ha MHOTOYJIEH W MHOrodYjeHa Ha
MHOTOYJICH, TPUMEHSITh (POPMYJIbI KBaJipaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCylecTBIATh PA3IOKEHUE MHOTOUYIEHOB HAa MHOXKHUTEIU C TOMOUIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXKHUTENS, TPYIIUPOBKA  ClAaraeMbix,
npUMEHEHUs1 (GOPMYJI COKPAIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsI MHOTOYJICHOB ISl PEILEHUS PA3IMYHBIX 33]1a4
U3 MAaTEMAaTHKH, CMEXHBIX MPEIMETOB, U3 PEAIbHON TPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEH € HATypajlbHBIMU IOKa3aTeNsIMU IS
peoOpa30BaHuUs BEIPAXKECHUII.



YpaBHeHMs U HEPABEHCTBA

Pemars JMHENHBIE ypaBHEHHsI C OJHOM INEPEMEHHOM, NMPUMEHSS NpaBUia
nepexoaa OT UCXOJHOIO YPAaBHEHHS K paBHOCWIbBHOMY emy. IIpoBepsATh, siBisieTcs
JIM YACIIO KOPHEM YPAaBHEHUS.

[TpumensTh rpaduueckre METObI IPU PELLICHUH JIMHEWHBIX YPABHEHUM U X
CUCTEM.

[lonGupats mpuMepsl Map YWCEN, SBISIOMIMXCSA PEIICHHEM JIMHEWHOTO
YPaBHEHUS C IBYMsI IEPEMEHHBIMU.

CrpouTh B KOOpAWHATHOM IUIOCKOCTH TIpaUK JIMHEMHOrO ypaBHEHUS C
JIBYMsI TNEPEMEHHBIMH, IMOJIb3YACHh TIpaUKOM, NPUBOAUTH MPUMEPHI PELICHUS
YpaBHEHHUSL.

Pemate crctemsl IByX JTMHEHHBIX YPaBHEHUN C ABYMs IEPEMEHHBIMU, B TOM
Yyucie rpapuyecku.

CocTaBisiTh M pellaTh JHHEHHOE YpPAaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHUN 1O YCIOBHUIO 3aJayd, WHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4¥ NIOJy4YE€HHBIN Pe3yJIbTar.

DOYyHKIUU

N306paxaTh Ha KOOPIMHATHON MPSIMON TOUKH, COOTBETCTBYIOIINE 3a/1aHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI, 3aIMCHIBATH YACIOBBIE IIPOMEXKYTKHU Ha
anre0pandeckoMm si3bIKe.

OTtMeyaTh B KOOPAMHATHOW IMJIOCKOCTH TOYKHM MO 3a/laHHBIM KOOpIWHATaM,
CTpOUTH Ipaduky TMHENHBIX QyHKUMA. CTpouTh rpaduk GyHKUIUU Y = [X|.

OnuceiBaTh € MNOMOUIBI0 (YHKIMI M3BECTHBIE 3aBUCHUMOCTU MEXAY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSIHUE, II€HA, KOJIMYECTBO, CTOMMOCT,
MIPOU3BOAUTEIILHOCTD, BPeMsi, 00BEM padOTHI.

Haxonuthb 3HaueHne GyHKIIMM MO 3HAYECHUIO €€ apryMeHTa.

[lonumate rpaduyeckuili cnocod MpeACTaBiICHUS U aHaiIM3a UHPOpPMaLUU,
U3BJIEKATh U UHTEPIPETUPOBATh HHPOPMALUIO U3 TPadUKOB pealbHbIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJiacce OOydYarOUIuHCS TMOJYYUT CIEAYIOIIUE
NpPEeIMETHBIE PE3YJIbTATHI:

Yucuaa 1 BbIYUCICHUSA

Hcnonb3oBaTh HayaldbHbIE MPEACTABICHUS O MHOXECTBE JIEHCTBUTENIbHBIX
YuCeN JUIsl CPAaBHEHMSI, OKPYTJIEHUS U BbIYUCICHUN, N300paXkaTh JAEHCTBUTEIbHBIC
YHCJIa TOYKaMH Ha KOOPAWHATHOM MIPSMOM.

[IpumensTh TNOHATHE apU(PMETUYECKOTO KBAJAPATHOIO KOPHSA, HAXOIUTH
KBaJIpaTHbIE KOPHH, HCIOIB3YS MPU HEOOXOJMMOCTH KaJbKYJSTOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COAEpKAIUX KBaJpaTHbIE KOPHH, MCIOIb3Ys
CBOMCTBA KOPHEM.



Hcnonp3oBath 3amucu OONBIIAX M MaJbIX YUCET C IMOMOIIBIO JACCATUIHBIX
npo0eii u creneHelt yucia 10.

AJire0OpanvecKue BbIPaKeHUsI

[IpyuMeHATh TOHATHUE CTENEHW C LEIbIM  II0KAa3aTelIeM, BBIIOIHATh
npeo0pa3oBaHus BbIpAXKEHUH, COACPKAITUX CTETICHU C LEIbIM MTOKa3aTeNIeM.

BBITTOMHATE TOXKIECTBEHHBIE TPEOOpPa30BaHUS PAITMOHAIBHBIX BBIPAKCHUN
Ha OCHOBE TTPaBWJI ICUCTBUI HAJl MHOTOWICHAMH H alTeOpandecKuMU IPOOSIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIH.

[IpumeHsaTh mpeoOpa3oBaHMs BEIPAKCHHUM JIs PEIICHUS PA3TUNIHBIX 3a/1a4 U3
MaTeMaTUKH, CMEKXHBIX MTPEAMETOB, U3 PEATbHOW MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemiats nuHEHBIE, KBaJIpaTHbIC YPAaBHEHUSI W PAIMOHAIBHBIC YpPaBHEHUS,
CBOJISILIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUI 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 CIOBECHOU (hOPMYJIMPOBKH 3a7a4M K €€ anreOpanyeckoit

MOJENN C TIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbI YpPaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4M MOJIYYEHHBIN Pe3yybTarT.

[IpuMeHATh CBOWCTBA YHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OIICHKH,

pelIaTh JMHEWHBIE HEPABEHCTBA C OJTHOW MEPEMEHHON U UX CUCTEMBI, JaBaTh
rpaMyecKyr0 WUTIOCTPAllUI0 MHOXKECTBAa pEIICHU HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOYyHKIUU

[TorumMaTe ¥ UCMOIB30BATh (PYHKIIMOHAIBbHBIC TOHSATUS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAYECHUSsI), OMNpENesATh 3HaueHUuE (YHKIUU MO 3HAYCHUIO
aprymMeHTa, OIpeaesaTh CBOMCTBA (PYHKIMH MO €€ rpaduky.

Ctpouts rpaduku deMeHTapHBIX GYHKIUNA BUJA:

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

K xoHmy oOyuenuss B 9 kiacce oOydarouuics TOJYYUT CIETYIOLINE
MpeAMETHbIE PE3YIIbTaThI:

Yucaa 1 BBIYMCICHUSA

CpaBHUBaTh W YHOPSAOYMBATH PAlMOHAIBHBIE M HPPALMOHAIIBHBIC YHUCHA.

Breimonuate apudmernyeckue NeUCTBUS C pallMOHAIBHBIMH YHCIIAMH,
CoueTass YCTHbIE W TIMCbMEHHBIE MNPHUEMBI, BBINOJIHATh BBIYUCICHUS C
UppalMoOHaIbHBIMU YUCIAMH.



Haxonute 3HaueHuss cTeneHeM ¢ LEeIbIMUA MOKAa3aTeIsIMA U KOPHEW,
BBIYUCIISITh 3HAYEHUS YMCIIOBBIX BBIPAKCHUH.

OKpyrJisiTh JIEUCTBUTENbHBIC YKCIA, BBINOJHATh MPUKUJKY pe3ysbTaTa
BBIYHCIICHUN, OLICHKY YUCIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHEVHBIE W KBaJApaTHBIC YPAaBHEHUS, YPABHEHUS, CBOJIAIIMECA K
HUM, ITPOCTEHIINE APOOHO-PAIIMOHATBHBIE YPABHEHUSI.

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

Pemate TekcToBhIe 3amaun  anreOpanyeckuM CIOCOOOM C  TTOMOIIBIO
COCTABJICHUS YPABHEHUS UJIA CUCTEMBI JIBYX YPABHEHUM C ABYMS NMEPEMEHHBIMU.

[IpoBOaUTE MpOCTENIINE UCCIENOBAHUS YPABHEHUM U CHCTEM YPaBHEHUM, B
TOM YHCJI€ C IPUMEHEHUEM T'papUUECKUX MPEJCTaBICHUN (yCTaHABINBATh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA YPABHEHUW PELICHMS, €CIU UMEET, TO CKOJIbKO, U
npouee).

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

Pemate  cucTemMbl  JTMHEHMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABCHCTB,
BKJIIOUAIOIIME KBaJgpaTHOE HEPABCHCTBO, H300pakaTh PEIICHUE CHCTEMBI
HEPABEHCTB HA YKCJIOBOW MPSIMOM, 3aMIUCHIBATh PEIICHUE C TOMOIIbIO CUMBOJIOB.

Hcronb30BaTh HEPABEHCTBA IPU PEIICHUH PA3JIMYHBIX 3a7a4.

DOYyHKIUU

Pacno3naBaTh (QyHKIMH H3yYeHHBIX BHAOB. [lOKa3bIBaTh CXeMaTHUYCCKH

PacIoyio’KEHUE Ha KOOPAMHATHOM MJIOCKOCTH rpadukoB ¢yHKIud Buaa: y = KX, y
=kx+b,y=kix,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBUCUMOCTH OT
3HauYeHUN KOA()PHUITMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth U M300pakaTh CXeMAaTHUECKH TpaUKy KBaIpaTHUUHBIX (YHKIHMA,
ONMKCHIBATH CBOMCTBA KBAJAPATUYHBIX (DYHKIIMI MO UX rpaduxam.

Pacno3naBaTh kBagpaTuyHyto GyHKIHIO 1O (GOpMyIie, MPUBOIUTH IPUMEPHI
KBaJIpaTUYHBIX (PYHKLIMIA U3 peaibHOM )KU3HU, PUBUKHU, TEOMETPHH.

YuciioBble MOC/I€A0BATEIbHOCTH U IPOTPeCCUH

Pacnio3naBaTh apu(pMETUYECKYI0O U TE€OMETPUYECKYI0 MPOTrPecCHud Mpu
Pa3HBIX CIIOCO0aX 3a/1aHMUsI.

BbINONHATE  BBIYMCIEHUS C MCHOJb30BaHUEM (opmMyln N-ro  4YieHa
apu(pMeTHYECKON U TEOMETPUUECKOI MPOTrPeCcCHii, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh ujeHBl MOCIEIOBATEIIbHOCTH TOYKAMH Ha KOOPAWHATHOU
IIJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIE C YHCIOBBIMHU IOCJIEAOBATEIBHOCTSIMUA, B TOM
qrCIie 3a/1a9d U3 PEATbHOMN JKU3HHU (C MCIOJIb30BaHUEM KaJIbKyJIsATOpa, MU(PPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosaunyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne n/m P Konrpoabnsie | Ilpakruyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucna v BerunciieHus. PanmmonanbHbIe o5 5 0 bubmnorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubnuorexa [JOK
2 AnrebpanyecKkue BRIPOKCHUS 27 2 1 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ paBHCHHUS H HEPABEHCTBA 20 . L https://m.edso00.ru/7f415b90
but6mmoreka [IOK
4 Koopusate! i rpagui. Gymkum 24 1 L https://m.edso00.ru/7f415b90
bu6nuorexa [IOK
5 IT 6 1 0
OBTOPCHHE H 0000IeHHE https://m.edso0o.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 7 3



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uugpoBbie
Ne n/m P Kourpoabnbie | IIpakruueckue (upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypcsbl
bubmuorexa [JOK
1 Uwucna u Berancienus. KBagparneie KopHU 15 0 0 https://m.edsoo.ru/7f417af8
2 Uucna u BeruucieHus. CTeneHsb C [elbiM 7 1 0 bubmuorexa [JOK
IIOKa3aTeneM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BbIpaXKeHHs. 5 0 0 bubnmoreka [JOK
KBagparsslii TpEXuneH https://m.edsoo.ru/7f417af8
4 AnreGpanyeckue BbIpaXeHHsI. 15 1 0 bu6muoreka [IOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBA. KBagpaTHble 15 1 0 bubmmnoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. CUCTEMBI 13 1 0 bubnmnoreka [JOK
yYpaBHEHUHU https://m.edsoo.ru/7f417af8
bu6nuorexa [IOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 0 0 https://m.edsoo.ru/7f417af8
but6mmorexa [IOK
o .
8 YHKIH. OCHOBHBIC IOHATHA S 0 0 https://m.edsoo.ru/7f417af8
bu6nunorexa [JOK
d Pymxuun. Hucnosbe pynKimn o 0 0 https://m.edsoo.ru/7f417af8
bu6nunorexa [JOK
10 TosToperne n 0bobmenne 0 1 0 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 5 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KosunvecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM uugpoBbie
Ne n/m pasi Konrpoabnubie | IIpakruueckue (mucpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 Yucna u BeruucieHus. JlelicTBUTEIbHBIC 9 0 0 bu6mmorexa [{OK
yucia https://m.edso00.ru/7f419d08
YpaBHEHUS U HEPABEHCTBA. Y PABHEHMUS C bubnnoreka [JOK
2 y Ny 14 1 0
OJIHOM MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 1 0 bubnuorexa [JOK
YpPaBHEHUU https://m.edso00.ru/7f419d08
0 bu6mmoreka [IOK
4 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 16 1 https:/m.edsoo.ru/7f419d08
0 bu6mmoreka [IOK
> Gymxun 16 1 https://m.edso0.ru/7f419d08
0 bu6mmoreka [JOK
6 YucnoBble MOCIEI0BaTEILHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 18 1 0 bu6mmoreka [JOK
3HAHUU https://m.eds00.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

» Anrebpa (B 2 gactsx), 7 kimacc/ Mopakosuu A.I'., Hukonaes H.I1.,
O6mecTBO ¢ orpannyeHHON oTBeTCTBeHHOCTRIO « MOl MHEMO3MHA»

» Anrebpa (B 2 vactsx), 7 kiacc/ Yacts 1: Mopakosuu A.T'.; Yacts 2:
Mopakosuu A.I'. u npyrue; rog penakiueir Mopakosuua A.I'., O0111eCcTBO C
OTpaHUYEHHON OTBETCTBEHHOCTHIO « IOl MHEMO3MHA»

» AnreOpa (B 2 actsx), 8 kiacc/ Yacts 1: Mopakosuu A.T'.; Yacts 2:
Mopakosuu A.I'. u npyrue, nox peaakmueir Mopakosuua A.I., O01iecTBo ¢
orpaHuyeHHON 0TBeTCTBEHHOCTHIO « IOl MHEMO3IMHA»

» Anre6pa (B 2 vactsax), 9 knacc/ [lerepcon JI.I'., Araxanos H.X., IletpoBuu
A 1O., Ilogmunckuii O.K., Poraropa M.B., Tpymun b.B., O6miectBo ¢
orpann4eHHou oTBeTcTBeHHOCThIO « BMMHOM. JIaGoparopus 3HaHui»;

AxkmmonepHoe obuiectBo «M3marensctBo «lIpocBenienue»

METOJIUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Anre0pa: IUIaKTHYECKHE MaTepHAIbL: 8 KJIacC: MOCOOHE JIJIsl yJanuxcst
00111600pa30BaTEIbHBIX

opranuzanuii / A.I'. Mepansk, B.b. Tlononckuit, E.M. PabunoBuu u ap./- M.:
BenTana - I'pad.

Anre6pa: 8 kimacc: metoaundeckoe mocooue / E.B. Bynko, A.I'. Mep3msik, B.b.



[Tononckuii, M.C. fxup u
np./- M.: Benrana - I'pad

[N PPOBBIE OBPA30OBA

IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://uchi.ru/

https://education.yandex.ru/

https://edu.1sept.ru/
https://edu.skysmart.ru/login?returnUrl=https:%2F%2Fedu.skysmart.ru%2F

https://resh.edu.ru/



