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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHMM M3 OMNOPHBIX KYpCOB OCHOBHOTO OOIIEro
o0Opa3oBaHus: OHa 00eCTIeUnBAET U3YUYCHHE APYTUX TUCLUHUILIINH, KAK €CTECTBEHHO-
HAyYHOTO0, TaK M TyYMaHUTAPHOTO IHMKIOB, €€ OCBOCHHE HEOOXOAUMO MJis
IPOAODKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM Ku3HU. Pa3BuTHe y oO0y4arommxcs
HAy4YHbIX MPEJICTABICHUN O TMPOUCXOKIACHUM U CYIIHOCTH allreOpanyecKux
a0CTpakuii, crrocode oTpakKeHUsI MAaTEMAaTUUECKON HAYKOU SBICHUN U MIPOIIECCOB
B IpUpOJiE U OOUIECTBE, POJIA MATEMATUYECKOTO MOJIEIUPOBAHMS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJI aJaNnTaldid B COBPEMEHHOM LU(POBOM
obmectBe. M3yuenue anreOpbl oOecrneynmBaeT pa3BUTHE YMEHHs HAOJIOJATh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOM JEHCTBUS U BBIBOJBI,
dbopmynupoBath yrBepxkAcHUS. OCBOEHUE Kypca anreOpbl 00eCTeunBaeT pa3BUTHE
JOTHYECKOT0 MBIIUICHUST OOYYarolIMXCS: OHMU HCHOJB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE pacCyXJeHus, 0000IIeHNe 1 KOHKPETH3AINIo, abcTparnpoBaHue u
anajorutro. OOyueHwe  ayjreOpe  mOpeArnojiaraeT  3HAYUTENIBHBIA  00BEM
CaMOCTOSITENIbHOM  JIeATENbHOCTH OOYyYaIOUMXCs, I03TOMY CaMOCTOSTEIbHOE
pelIeHre 3a/1a4 SBJISIETCS peaan3alueil 1esTeIbHOCTHOrO MPUHIINIIA 00y4YEHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o01ero o0pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJEP>KAaTEeIbHO-METOJUYECKUE
JuHuu: «Yucna ¥ BeIUKCIEHUSN», K ANreOpanyecKkue BhIpAXKEHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxgas u3 3THX CoJep:KaTeIbHO-METOIUYECKIX
JVHUHA pa3BUBAETCs HA MPOTSHKEHUH TPEX JIET U3YUYCHUS Kypca, B3aUMOJCHCTBYS €
IpYrUMHU €ro JuHusMA. B Xxozxe wu3ydeHuss yd4eOHOro kKypca oOydarouumcs
OPUXOAUTCS JIOTUYECKU PACCYKIIaTh, UCIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
A3bIK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro kypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJICTABICHHbIE BO BCEX OCHOBHBIX paseiax
MaTeMaTHYeCKOro o0pa30oBaHMs U CIIOCOOCTBYIOIIKE OBJIAJICHUIO 00YYarOIIUMUCS
OCHOB  YHUBEPCAJIILHOTO MareMaTudeckoro si3bika. CoaepkaTenbHOH U
CTPYKTYpHOM OCOOECHHOCTHIO y4eOHOro Kypca «Anredpa» SBISETCA €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne nuHMM «Yucia W BBIYUCICHUS» CIYKUT OCHOBOW MJiA
JanbHEHIIero U3y4eHusi MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHIO y O0YyYarOIIUXCS
JIOTUYECKOTO MBIILIEHUS, (POPMUPOBAHUIO YMEHUS MOJIB30BATHCS aJrOpUTMaMHu, a
TaK)Ke MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIJISl TIOBCEIHEBHOM
XU3HU. Pa3BuTHE MOHATHA O YMCIIE HAa ypPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHus
CBSA3aHO C pALMOHAIBHBIMU M HppaAIlMOHAJIBHBIMU YHCIIaMH, (OPMHUPOBAHUEM



IPEACTABICHU O JEHCTBUTEIBHOM YHCJE. 3aBEPLICHUE OCBOCHHS YHUCIOBOM
JIMHUY OTHECEHO K CpeaHeMy 001IeMy 00pa30BaHHMIO.

Copeprkanue AByX anreOpandecKux JIMHUN — « ATeOpandecKue BhIPAKEHUSD)
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHMIO Y OOyUaroUIMXcs
MaTEMaTHUYECKOI0 amnmnapara, HeoOXOJUMOIro sl PELeHUs 3aJad MaTeMaTUKH,
CMEXHBIX TMPEAMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHe
OCHOBHOTO 0011ero o00pa3oBaHusi y4ueOHBIH MaTepual TPYNIHUPYETCS BOKPYT
paIMoHaIbHBIX BBIpOKEHUH. AnreOpa JEMOHCTPHPYET 3HaUYCHHE MAaTEMATHKH Kak
s3pIKa ISl TIOCTPOEHHUS MaTeMAaTUYECKUX MOJeNiel, ONMUCaHUs TPOIECCOB M
SBJICHUN peanbHOro Mupa. B 3agaunm oOydeHust anreOpe BXOASAT TaKxKe
JanbHeWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATHKH, M OBJIAJEHUE HaBBIKAMU
JIeMyKTUBHBIX paccyxaeHuid. [I[peoOpa3oBanre CHMBOIBHBIX (HOPM CIIOCOOCTBYET
Pa3BHUTHIO BOOOPAKEHUS, CIOCOOHOCTEN K MATEMaTUYECKOMY TBOPUYECTBY.

Conepxanne QpyHKIIMOHATBHO-TpA(UIECKON JIMHUU HAIIEICHO Ha MOJIy4YeHHE
o0Oy4JaromuMucs 3HaHUM 0 (PYHKUMAX KaKk BaKHEWIIEH MaTeMaTH4eCKOW MOJENu
JUISL OTIMCAHUS M UCCIIEIOBAHMS Pa3HOOOPa3HBIX MPOLIECCOB U SIBICHUN B MPUPOJEC
u oduectBe. M3yueHne martepuana CHocOOCTBYET Pa3BUTHIO Yy OO0y4aromuxcs
YMEHHMSI UCIIOJIb30BaTh Pa3IMYHbIC BBIPA3UTEIbHBIE CPEACTBA S3bIKAa MATEMATUKU —
CIIOBECHBIC, CHUMBOJIMYECKHE, TpauuecKkre, BHOCUT BKJIaa B (QOopMUpOBaHUE
IpEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTUU IUBUIM3AIMHI U KYJIbTYPBI.

CornacHo yueOHOMy MIaHy B 7-9 Kjaccax u3ydaeTcss Y4YeOHbBIH Kypce
«Anre0Opa», KOTOpBIH BKIIIOYAET CIIEAYIOIINE OCHOBHBIE pa3lesibl COJAECPIKAHUS:
«Yucna W BBIUKCIHCHUSD, «AnreOpayeckue BBIPAKEHUS», «YpPaBHEHUA U
HEPaBEHCTBa», « DYHKIIMI.

Ha u3yuenue yyeOHoro xypca «Anredpa» oroautcs 306 yacoB: B 7 kiacce
— 102 yaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B HeIeIi0).



COJEPXKXAHME OBYUEHUA
7 KIIACC

Yucnaa v BIYMCICHUSA

JpoOGu OOBIKHOBEHHBIE M JECSATHUYHbIC, MEPEXO] OT OJHON (HOpPMBI 3anucu
npobeit k gpyroi. IloHsTHe palMOHAIBLHOTO 4YHUCHA, 3alllCh, CpPaBHEHHE,
yOOpSAIOYMBAHUE  pAlMOHANIBHBIX uucel. ApudmeTnueckue JIEUCTBUS €
palMOHAIBHBIMUA YMCiIaMu. Pelenue 3aaad u3 peaJlbHOW NPAKTUKY HAa 4acTH, Ha
JIpOOU.

CreneHb C HaTypaJlbHbIM I[IOKa3aTeJeM: oOIpenaesieHue, MnpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpE/IeNieHus, 3anuch 00abMX uncel. [IporeHTsl, 3anuch
IPOLIEHTOB B BHUJE ApoOU U ApoOU B BHUJE MPOLEHTOB. TpH OCHOBHBIE 33Jaud Ha
IIPOLICHTHI, PEILICHHE 3a1a4 U3 PEaJIbHON ITPAKTUKH.

[IpumeHeHne TPU3HAKOB  JCIMMOCTH, PA3JIO)KEHHME HAa  MHOKHUTEIH
HaTypaJbHBIX YUCEIL.

PeanbHble  3aBUcMMOCTH, B TOM  4Yucile T@psMas W oOpaTHas
IIPONIOPLIUOHAIBHOCTH.

AJireOpanyeckue BbIpaKeHUs

[IepeMeHHBIE, YNCTOBOE 3HAUYCHHUE BBIPAKEHUS C EPEMEHHOM. JlomycTUMbIe
3HA4YEHUs NepeMeHHbIX. [IpeacTaBneHrne 3aBUCUMOCTY MEXKy BEIMUMHAMU B BUJIE
dbopmynbl. Beruucnenus no popmynam. [IpeobpazoBanue OYKBEHHBIX BhIPAXKEHUH,
TOXKJECTBEHHO paBHbIC BBIPAKEHUS, TMpaBuja MpeoOpa3oBaHUS CYMM U
IIPOM3BENICHUH, PaBUjIa PACKPBITUS CKOOOK U IPUBEICHUS TTOJJOOHBIX CIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAJIbHBIM MOKA3aTENIEM.

OpHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowieHa. CioKeHue, BbIYUTAaHUE,
YMHOXXEHHE MHOTOWICHOB. MOpMyJbl COKpPAIEHHOIO YMHOXEHHMs: KBaapar
CyMMBl M KBagpar pasHoctu. Popmysa pa3sHOCTH KBaaparoB. Pazmoxenue
MHOI'OYJICHOB Ha MHOKHUTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUe, KOpPEHb YpaBHEHHMs, TpaBuiia MpeoOpa3oBaHUsS YpaBHEHUS,
PAaBHOCHWJIBHOCTb YPAaBHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM NEPEMEHHOW, YUCIO KOPHEH JIMHEWHOTO
YpPaBHEHUsI, PEIICHUE JIMHEHHBIX ypaBHeHUW. (COCTaBJI€HUE YpPaBHEHUU IO
YCJIOBHIO 3a7jauu. PereHne TeKCTOBBIX 3a/1ay ¢ TOMOIIbIO YPaBHEHUI.

JIuneliHoe ypaBHEHHUE C ABYMsI MEpeMEHHbIMU U ero rpaduk. Cucrema AByX
JMHEWHBIX YPAaBHEHHMM C JBYyMs NEpPEMEHHBIMU. PermieHue cucrem ypaBHEHHU
cnocoboM mMoAcCTaHOBKU. llpuMepsl pemieHus: TEKCTOBBIX 3aJad C MOMOUIBIO
CHUCTEM YpaBHEHHUM.

DyHKIMHA



Koopaunara Touku Ha npsiMou. Uucnossle TpoMexXyTKU. PaccTosiHne Mexay
JABYMsI TOUKaMU KOOPAUHATHOM IIPSMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AbGcmucca U opAauHaTa
TOUYKH Ha KOOPJIMHATHOM III0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOpMYyIIaMHU.
Urenune rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuuu. [paduk
¢ynkun. CpoiictBa Qpynkuuii. Jluneitnas pynkuus, e€ rpaduk. I'padux pyHkum
y = |X|. I'padmyeckoe perieHue ITUHEHHBIX YPaBHEHWH W CUCTEM JIMHEHHBIX
YPaBHEHHUM.

8 KVIACC

Yucaa v BIYMCICHUSA

KBanmpatueiit kopenp u3 uucia. [lositue 00 uUppaMOHATBLHOM YHUCIIE.
JlecsiTuunble TPUOIMKEHUST HppalMOHAIbHBIX yrces. CBolcTBa apuMeTHIECKUX
KBa/IPAaTHBIX KOPHEW U MX MPUMEHEHUE K MPEOoOPa30BAHUIO YUCIIOBBIX BhIPAKEHUN
Y BBIYUCJIEHUAM. [[€fICTBUTEIbHBIC YUCIA.

Crenens ¢ HenpIM oKa3aTeneM U e€ ceorcTBa. CTaHIapTHAS 3alKMCh YKUCIIA.

Anrebpandeckue BRIpaKCHUSAJTre0pandecKue BhIPaKeHus!

KBaapaTHblii  TpEXuleH, pa3oOKEHHE KBAAPATHOIO  TPEXWIEHA Ha
MHOKUTEJIH.

Anrebpanueckass apoOb. OCHOBHOE CBOMCTBO anreOpandeckoi IpoOwu.
CnoxxeHue, BbIYMTAaHUE, YMHOXXEHHE, JCJIeHHE anreOpaudyeckux JIpoOe.
PanrionanbHbIe BhIpaKEHUS U UX MPE0Opa3OBAHKE.

VYpaBHEHUS 1 HEPABEHCTBAY pABHEHUSI M1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, (Qopmyna KOpHEW KBaJpaTHOTO YpaBHEHUSI.
Teopema Buera. Pemenne ypaBHeHNM, CBOASIIMXCS K JJUHEWHBIM U KBAJIPATHBIM.
[Tpocreiimue ApoOHO-palIMOHATIEHBIE YPABHEHUS.

['padmyeckas uHTEpHpeTalys YpaBHEHUN C JBYMsI IEPEMEHHBIMH U CHCTEM
JMHEWHBIX YPAaBHEHHM C JAByMs IIepeMEHHBIMHU. [IpuMmepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMS IEPEMEHHBIMM.

Pemenue TeKCTOBBIX 3a/1a4 aNredOpanyeckum crocoooM.

YucnoBble HEPABEHCTBA U UX CBOKMCTBA. HEpaBEHCTBO C OIHON MEPEMEHHOM.
PaBHOCUIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM.
CucreMbl TIMHENHBIX HEPABEHCTB C OJJTHON NEPEMEHHOM.

OyHKUMnPYHKUUHA

[Tonsitue ¢ynknun. OOnacTs omnpeAeneHuss U MHOXKECTBO 3HAYCHUU
byukiuu. CiocoOsl 3aaHust GyHKITHI.

I'paduk dbynkuuu. Utenuwe cBoicTB (GyHKIMU 1o e€ rpaduxy. I[Ipumeps
rpadukoB GYHKIHMA, OTPaXKAIOIIKUX PEeATIbHBIE MPOLECCHI.



OyHKIUU, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYI MPOMOPIHOHAILHBIC
3aBHCHMOCTH, UX rpadukn. Oyrkimn Y = X2, Y = X3, y = VX, y=|x|. ['paduueckoe
pelIEHUE YPABHEHUN U CUCTEM YPABHEHUM.

9 KJIACC

Yucaa v BIYMCICHUSA

PaunonanpHble yuciaa, UppAaLMOHAIBHBIE YUCIIA, KOHEYHbIE U OECKOHEUYHbIE
JeCATUYHbIE ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YUCEN, AEUCTBUTEIbHBIC YNCIA
KaKk OECKOHEUHblE JAeCITUYHbIE ApoOu. B3auMHO OIHO3HAYHOE COOTBETCTBUE
MEKly MHOKECTBOM JEUCTBUTEIIBHBIX YHCENI U KOOPAUHATHOU IIPSMOU.

CpaBHeHHE JIEHCTBUTENBHBIX 4YHCeN, apu(MeTHYecKue JeWUCTBUA C
JNEHUCTBUTEIILHBIMU YHCIIAMH.

Pa3mepbl OOBEKTOB OKpYKAIOLIETO0 MHUPA, JIUTEIBHOCTh IIPOLECCOB B
OKPY’KaroIEM MHUpE.

[TpubnmxE€HHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh MpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJbTaTOB BEIYMCIICHU M.

YpaBHeHUs U HEPABEHCTBA

JIuneriHoe ypaBHeHUE. Pellienue ypaBHEHUM, CBOASIINXCS K JIUHEHHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOASIIMXCS K KBaJApaTHBIM.
buxkBagpatHoe ypaBHeHue. lIpumepsl pemieHus ypaBHEHUN TPETbEN U YETBEPTOU
CTEIIEHEU PA3JI0KEHUEM HA MHOKUTEIIN.

Pemenune npoOHO-palMOHaNbHBIX ypaBHEHHU. PellieHHMe TEKCTOBBIX 3a]ad
anreOpanvyeckuM METO/IOM.

VYpaBHeHue ¢ AByMs MEepeMEHHBIMU U ero rpaduk. Permienue cuctem nByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEpEMEHHBIMU. Pelienne cucrteM 1ByX ypaBHEHHUH,
OJIHO M3 KOTOpBIX JHMHEHHOEe, a Jpyroe — BTOpoil cremneHu. ['paduueckas
MHTEPIPETaLNsl CHCTEMBl YPABHEHUN C IBYMS IIEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a71a4 anredpanyecKuM crocoooM.

HUucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NEpeMeHHOM. Pemenne cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOW TIiepeMeHHOW. KBaapatHele HepaBeHCTBaA.
I'paduyeckas MHTEpIpETaldss HEPABEHCTB M CHCTEM HEPABEHCTB C JIByMs
IIEPEMEHHBIMHU.

OyHKUMnPYyHKIUHA

KBaaparnunas ¢ynkuwms, €€ rpaduxk m cBoictBa. [lapabona, KoopauHATHI
BEPILUHBI 1apadoJIbl, OCb CAMMETPUH NapadoJIbl.

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



Yucnosele  mociaenoBaTEIbHOCTUYUHMCIAOBBIE  MOCTIEA0BATENbHOCTH M
Iporpeccuu

[IoHsiTHE YHUCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEA0BATEIBHOCTH
pekyppeHTHo popMyoit u popmysioi N-ro WieHa.

ApudmeTrnueckass U reoMmerpuueckas mporpeccuu. @opmynsl N-ro ujieHa
apu(MeTHYECKON U TEOMETPUUYECKOM MPOrpecCcuii, CyMMBbI MEPBBIX N YJICHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON W TEOMETPHUYECKOW MpOrpeccuid
TOYKaMM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCHOHEHLMAJIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anredpa» XapaKTepU3yIOTCS:

1) naTpuoTHyYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IMPOLNUIOMY W  HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, IE€HHOCTHbIM OTHOLIEHWEM K JOCTMIKCHUSAM  POCCHUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJIBbI, K HCIOJIB30BAHUIO ITHUX
JOCTHKEHHUM B IPYTHX HayKaxX U MPUKIAAHBIX chepax;

2) rpasKIaHCKoOe M TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO OOS3aHHOCTEN IpaKIaHUHA U pealn3alii €ro
paB, IMPEACTAaBICHUEM O MAaTeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'paKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXJICHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTUYECKHUM MPUMEHEHHEM JOCTWIKEHUM HAyKH, OCO3HAHUEM BaKHOCTHU
MOPAJIbHO-3TUYECKUX MPUHIUIIOB B AEATEILHOCTH YUEHOTO;

3) Tpy1I0BOE BOCIIUTAHHUE:

YCTAaHOBKOM HAa aKTMBHOE Y4YacTHE€ B PpEIICHUHM NPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MAaTEMaTUYECKOTO
o0pa3oBaHMsl HA MPOTSKEHUHM BCEW KU3HU IJIS YCHEHIHOM MNpodecCHOHaIbHON
JEATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BBIOOpOM U
IOCTPOECHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTn4YecKoe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWM, pacCyX JCHHUH, YMEHHIO BHUJIETh
MaTEeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTallUE B JIEATEIbBHOCTM HA COBPEMEHHYIO CHCTEMY HAYyYHBIX
IPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHS YEJIOBEKA, IPUPOIBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHYECKOM HayKd Kak c@epbl 4YeI0BEYECKOH
NEATEIbHOCTH, JTANOB €€ pa3sBUTUA U 3HAYMMOCTH I Pa3BUTHUS LMBUIIU3ALNH,
OBJIAJICHUEM SI3BIKOM MATEMAaTHKU U MAaTEMAaTHYECKOW KYJIBTYpPOHl KaK CpelICTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM IMPOCTEMIIMMH HaBBIKAMHU HCCIEI0BATEIBCKON
NEesATEIbHOCTH;



6) ¢usuveckoe BocnuTaHue, (POPMHPOBAHUE KYJIbTYPbI 310POBbSI H
IMOIMOHAJILHOTO 0JIArOMOJIyYHs:

FOTOBHOCTBIO MPUMEHSITh MATEMATUYECKUE 3HAHWUS B HMHTEpPECaX CBOETO
30pPOBBSl, BEACHUS  3J0pOBOTO  o0Opa3a KU3HU (3M0pOBOE  MHUTaHHE,
cOaIaHCUpPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryisapHas (dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBbIKA peIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO )K€ MpaBa JPYroro 4eJoBeKa;

7) 3K0J10THYeCKOe BOCIIUTAHUE:

OpHEHTAlMEl HA MPUMEHEHNE MATEMAaTUYECKUX 3HAHWUM JJI pEUIeHUs 3a7ad
B 00JIACTU COXPAHHOCTH OKPYKAIOMIEH cpe/pl, IJIaHUPOBAHUS TOCTYNKOB U
OLICHKM KX BO3MOXHBIX MOCJIEACTBUM JJI1 OKPYXKAIOWIEW Cpeapl, OCO3HAHUEM
I00ATBHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM U yTeH UX PEIICHHUS,

8) ajanTanus K M3MEHAIOIIUMCH YCJOBUSIM COUMAJIBHONW U NMPHUPOIHOH
cpeabl:

FOTOBHOCTBIO K JECHUCTBUSAM B YCIOBUAX HEONMPEACIEHHOCTH, IMOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO IE€ATEIbHOCTh, B TOM YHUCIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOW ACSATEIHHOCTU
HOBBIE 3HAHUS1, HABBIKU U KOMIIETEHIIUU U3 ONbBITA IPYTHX;

HEOOXOAMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
bopMyIMpOBaTh UACH, TIOHSITHS, THIIOTE3bl 00 00BEKTaX M SBICHUAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACHUIIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CUTYyallMI0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIUA KOHTPMEp, KOPPEKTUPOBATH
MpPUHUMAEMbIE PEIICHUS W JCHCTBUA, (OPMYIMPOBATh W OICHUBATh PUCKH U
MOCJIeNICTBUS, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jiornueckue JaeicTBHUA:

e BBUBJISATh U XaPAKTEPU30BATH CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
00BEKTOB, TOHATHMA, OTHOIICHWA MEXIy MOHATUSAMHU, (HOPMYyIUPOBATH
ONpPENCICHUSI  TIOHSATUM, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KiaccuuKanu, OCHOBaHUS i1 OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MPOBOJIUMOTO AaHAJIN3A;

e BOCIpPUHUMATH, (opmMymupoBaTh W MPeoOpPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIE, €IUHUYHBIC, YAaCTHBIE W O0OIIue,
YCJIOBHBIE;



BBISIBISITH ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aHUMOCBS3M U
npoTuBopeursi B (akTax, MAHHBIX, HAOMIOACHHUSIX M YTBEPIKICHUSX,
npeajgaraTb  KpUTEPUU AN BBISIBICHHS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUHH;

JieN1aTh BBIBOJBI C MCIIOJNB30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX H
UHAYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKIIIOUEHUH 0 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPXKIEHUH (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITENIBHO HECIIOXKHBIE JOKAa3aTEIbCTBA
MaTeMaTHYeCKUX (PaKToB, BBICTpaMBaTh AapryMEHTALMI0, IPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKIECHNUS;
BbIOMpaTh CMoco0 pemeHus y4eOHOM 3adaud (CpaBHHUBATh HECKOJBKO
BApUAHTOB pElIeHMs, BBIOMpaTh Hauboyee MNOAXOAAIUNA C YYETOM
CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBarebcKye 1eMCTBUSA.

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh BOIMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPOdIEMYy,
CaMOCTOSITENIbHO YCTaHABJIMBATh HCKOMOE U JaHHoe, (OpMHUPOBATH
TUIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

OPOBOJUTH 10 CAMOCTOSATENBHO COCTABICHHOMY IUJIaHY HECJIOKHBIN
OKCIEPUMEHT,  HEOOJbIIOE  MCCIEAOBAaHHE IO  YCTAaHOBJICHHUIO
OCOOEHHOCTEH MaTeMaTUYECKOTO0 OOBEKTa, 3aBHCHUMOCTEM OOBEKTOB
MEXy COO0M;

CaMOCTOATENBHO (HOpMYIHPOBATH 00OOIIEHUSI U BBIBOABI 110 pe3yIbTaTaM
NpOBEAEHHOTO HAOIIOACHUS, MCCIENI0BaHMs, OLIEHWBATh JIOCTOBEPHOCTDH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKKE BBIABUIATH
HPEOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOUYHOCTh U HW3OBITOYHOCTh HH(OpPMAINH, TaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHUS 3a4a4u;

BbIOWpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(OPMAILIMIO Pa3IMYHBIX BUIOB U (POPM IIPEICTABICHMS;

BbIOMpaTh (OpMy MNPEACTABICHUS HH(OpPMALMU U WIUIFOCTPUPOBATH
peliaeMble 3aJaud CXE€MaMH, JuarpaMMamMi, WHOM Trpadukod u uX
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh HMH(OPMALMU IO KPUTEPUSIM, MPENTIOKEHHBIM
YUUTENEM UIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe 1eiiCTBHA:



BOCIpUHUMATh U (OPMYyJIHPOBAaTh CYXKICHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETISIMU OOIIEHHUSI, SICHO, TOYHO, TPAMOTHO BBIpPaXXaTh CBOIO
TOUYKY 3pPEHMSI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO
X0y pelleHus 3a7jaul, KOMMEHTUPOBATh ITOJY4EHHbIN pe3ysbTarT;

B X0/ 00CYKI€HUS 3a7]aBaTh BONPOCHI IO CYIIECTBY 00CYKIaEMOU TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh UJI€U, HAIICJICHHbBIE Ha TIOUCK
peIlIeHusl, COMOCTaBISATh CBOM CYXKIEHUS C CYXICHUSIMU JIPYTUX
YYaCTHUKOB AHallora, oOHapyXUBaTh Pa3IMYUE€ U CXOJCTBO IO3MIIMH, B
KOPPEKTHOU popme popMyaupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,
OPEJICTaBIsATh  pEe3yJbTaThl  pEHIeHHs  3aJayd,  JKCIIEpUMEHTAa,
UCCIICJIOBaHMSI,  TPOEKTa,  CaMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 IPE3EHTALUMU U OCOOEHHOCTEN ayAUTOPUH;
NOHMMaTh W MCHOJb30BaTh  IMPEUMYIIECTBA  KOMAaHIHOM U
UHAMBUAYAJIbHON paboThl MpU PEIIEHUU YYEOHBIX MATEMaTHYECKUX
3ajady;

IPUHUMATD €I COBMECTHOW AESTeNbHOCTH, TUIAHUPOBATh OPTraHU3ALIUIO
COBMECTHOM pabOThI, pacmpenenarTb BHUAbI pabdOT, OrOBApUBATHCH,
00CYXKIIaTh TIPOIIECC U PE3yabTaT padOThl, 0000IIaTh MHEHHUSI HECKOIBKHUX
JIIOJIEH;

y4yacTBOBaTh B TpYNIOBBIX ¢GopMax paboTel (oOcyxaeHus, OOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBbl U JPYTUE), BBIMOJHATH CBOK YacTb
paboThl U KOOPIAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/IbI,
OLICHMBATh KAa4E€CTBO CBOErO BKJIaJa B OOLIMM NPOAYKT IO KPUTEPHSIM,
c(OpMyJINPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHBIC YHHBeEpcaJbHbIe Y4eOHbIe NeiiCTBUSA
Camoopranmsanms:

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, aJITOPUTM pELIEHMs 33aJauM (WM €ro
4acTb), BbIOMpaTh CHOCOO pEelIeHHs C YYETOM HMMEIOIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapHAHThI PEHICHU ¢ Y4ETOM HOBOW MH(pOpMaIUK.

C&MOKOHTpOJ’IL, MOIUOHAJIbHBbIN HHTE/JIEKT:

BJIaJIETh CHOCOOaMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipoiecca U
pe3yJsibTaTa pelieHuss MaTeEMaTHYECKOMN 3a/1a4H;

NpEABUNIETh TPYJIHOCTHU, KOTOpPbIE MOTYT BO3HHUKHYTh MpPH PEHICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B [IE€ATEIIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, HAWICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE Pe3yJibTaTa JEATEILHOCTH MOCTABJICHHON 1ENIH
U YCIIOBUSIM, OOBSCHSITh MPUYUHBI JOCTHXKCHUS WM HEIOCTIKCHUS 1ICIH,
HAXOJIUTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 7 Kjacce OOyYAIOMIMICS TOJNYYHUT CIEAYIOIINE
MPEAMETHBIE PE3YNIBTATHI:

Yucnaa v BIYMCICHUSA

BoimonusATe, codyeras yCTHbIE M NHUCbMEHHBIE MPHUEMBI, apupMETHUECKHE
JNEUCTBUS C PallMOHAJIbHBIMU YUCIIAMU.

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPAKEHHUM, MPUMEHITh pPa3zHOOOpa3HbIE
CrocoObl U MPUEMBI BBIUUCICHUS 3HAYEHUN JIPOOHBIX BBIPAXKEHUM, COAEpHKAIINX
OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexonuTe OT OnHOM (POPMBI 3aUCH YUCEN K JApyroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JICCATUYHYIO IPOOB).

CpaBHHBaTh U YIOPSI0YMBATH PALIMOHAIBHBIE YHACIA.

OKpyrasTh yKcIIa.

BpInosHATE NPUKUAKY U OLIEHKY PE3YJIbTaTa BEIYMCIECHUM, OLIEHKY 3HAYEHUN
YUCJIOBBIX BBIPAKCHHI. BBINONHATE AEHUCTBHUS CO CTENEHSAMHU C HATypaJbHBIMU
MTOKA3aTEIISIMH.

[IpuMeHsATh  NpPU3HAKK  JCIMMOCTH,  PpAa3JIOkKEHUE HAa  MHOMKHUTEIU
HaTypaJbHbIX YUCEIL.

Pemate mpakTHKO-OpUEHTHUPOBAHHBIE 3aJ1a4d, CBS3aHHBIE C OTHOILICHHEM
BEJINYMH, MNPONOPLHOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3aJa4 C YYETOM OIPAHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpUBaEMbIX 0OBEKTOB.

AJireOpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpandyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSTh
e€ B Ipoliecce OCBOCHUS y4eOHOro MaTepuarna.

Haxonuth 3HaueHHs OyKBEHHBIX BBIPAKCHHMH NpPU 3aJaHHBIX 3HAUYCHUSIX
NIEPEMEHHBIX.

BeimonHsaTe  mpeoOpa3oBaHus — LIEJIOTO  BBIPAXKEHHST B MHOTOWIEH
MPUBEACHUEM TTOJIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

BpINOMHATE yMHOXEHHE OJHOYJIEHA HAa MHOTOWIEH W MHOIOYJIEHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIBbI KBajipaTa CyMMbI U KBaJlpaTa pa3HOCTH.

OCyILIECTBIATh PA3JIOKEHUE MHOTOWIEHOB HAa MHOMKHUTEIM C IOMOILIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXMTENsA, TPYNIUPOBKU  CIIAraeMbIX,
npuMeHeHus: (OpMyJT COKPAILIEHHOTO YMHOKEHUS.

[TpumeHnsTh nMpeoOpa3oBaHUsi MHOTOWICHOB JJIsi PEUICHUS! Pa3IUYHbIX 3a]1a4y
U3 MAaTEMAaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU IIOKAa3aTEIsIMHU IS
npeoOpa3oBaHUsI BRIPAKCHU.



YpaBHeHMS U HEPaBeHCTBA

Pemare nMHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOM, NPUMEHSS NpaBuia
nepexoaa OT UCXOJHOI0 YPAaBHEHMS K paBHOCWIbHOMY emy. IIpoBepsTh, siBiseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOIbI IPU PEIICHUH JIMHEUHBIX YPaBHEHUHN U UX
CHCTEM.

[TonGupate mnpuMepsl Map 4YHUCEN, SIBISIOMIUXCS PEIICHUEM JIMHEHHOTO
YPAaBHEHHUS C ABYMS [IEPEMEHHBIMM.

CtpouTh B KOOPAMHATHOW TUIOCKOCTU TpaduK JIMHEHMHOTO YpPaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUMKOM, NPUBOJAUTH MPUMEPHI PELICHUS
YpaBHEHHUS.

Pewmate cuctemsl 1ByX JMHEHHBIX YPaBHEHUI C ABYMs IEPEMEHHBIMH, B TOM
Yyucie rpapuyecKi.

CocraBnsaTe W pewmiaTh JIMHEMHOE YpPaBHEHUE WA CUCTEMY JIMHEHHBIX
YpPaBHEHUH 1O YCJIOBHUIO 33Ja4d, WHTEPOPETHPOBATH B COOTBETCTBHUH C
KOHTEKCTOM 3a/1a4¥ NIOJIyY€HHBbIN Pe3yJIbTar.

DOyHKIUU

N3006paxkath Ha KOOPAUHATHOU MPSAMOM TOYKH, COOTBETCTBYIOIIUE 33/IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KHU, HHTEPBAJIbL, 3alIUCHIBATh YUCIOBBIE IPOMEKYTKHU HA
areOpanvaeckoM s3bIKeE.

OTtmedaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM MO 33JaHHBIM KOOpIMHATaM,
CTpOUTH Tpaduku TUHEHHBIX QyHKIMA. CTpouTh rpaduk GyHKINH Y = [X|.

OnuceiBaTh C TMOMOIIbIO (GYHKUUA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSIHUE, LIE€HA, KOJUYECTBO, CTOMMOCTb,
IPOU3BOJUTENILHOCTD, BpEMS, 00bEM PabOTHI.

Haxoauth 3HaueHne (yHKIIUYU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHUS W aHalld3a MHOOpMaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH HH(MOPMAIUIO U3 TpadMKOB PeaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOyuenus B 8 Kkjacce OOyYarOMIMICS TOJYYHUT CIEAYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Yucna v BBIYMCICHUSA

Hcnonp30BaTh HaydaJgbHbBIE IMPEACTABICHHUS O MHOECTBE JEHCTBUTEIBHBIX
yucen JJIsl CPaBHEHMSI, OKPYTJIEHUS U BBIUUCIECHUI, N300pa)kaTh JEHCTBUTEIbHBIC
YHUCJla TOYKaMH Ha KOOPJAWHATHOU MPSAMOU.

[IpumeHnsaTh TOHSTHE apU(METUYECKOrOo KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIIOJB3Ysl MPU HEOOXOJUMOCTH KaJIbKYJISTOP, BBIMNOJHSATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPXKAIIMX KBAApPATHbIE KOPHHU, HCIOJIb3YS
CBOWCTBA KOPHEMN.



Hcnonp30BaTh 3amucu OOJBIIUX M MaJbIX YHCET C MOMOIIBIO JECATUIHBIX
npo0eit u creneneit yucna 10.

AuredpanyecKue BbIPpaKeHUs

[IpyMEHATP TOHATHE CTENEHUW C LENbIM IOKAa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTEIEHH C LIEJBIM MOKa3aTesIeM.

BrIMoMHATE TOXIECTBEHHBIC MPEOOpPa30BaHUS PAIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBWJI ACHUCTBUIN HaJ MHOTOWJICHAMH U alNreOpandecKuMu ApoOsiMu.

PacknanpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOKUTEIU.

[TpumensTh npeodpa3oBaHus BEIPAXKEHUM JIs1 pelICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEKHBIX TPEAMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHMS U HEPABEHCTBA

Peuiats nuHEHbIE, KBaJpaTHbIE YPABHEHUS U PaAlMOHAIbHBIE YpPaBHEHMUS,
CBOJIALLIUECS K HUM, CHCTEMBI IByX YPaBHEHUH C ABYMS ITIEPEMEHHBIMHU.

[IpoBOAUTHE MPOCTEUILINE UCCIICIOBAHUSA YPABHEHUM U CUCTEM YPABHEHWH, B
TOM YHCJIE C IPUMEHEHUEM TpaduuecKuX MpeIcTaBlieHnil (yCTaHaBIUBAaTh, UMEET
JM ypAaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHS, €CIM MUMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT ClOBECHON (HOPMYIMPOBKU 3ajauu K €& anreOpanyeckoit
MOJENN C IIOMOUIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUHU,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4U MOJYYEHHBIA PE3YyJIbTAT.

[IpuMeHsATh CBOWCTBAa YMCIOBBIX HEPABEHCTB [JiI CpPaBHEHUS, OICHKH,
pelaTh JIMHEWHBbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M WX CUCTEMBI, JaBaTh
rpauyuecky0 WUIIOCTPALIMI0 MHOXKECTBA PEIICHUH HEpPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DyHKIUU

[TornmMaTe ¥ KCMONB30BaTh (DYHKITMOHAIBLHBIE TIOHSATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHUS), OMPENENATh 3HAYCHUE (PYHKIUU IO 3HAYEHUIO
aprymMeHTa, OrpeaeiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

CtpouTts rpaduKu AIeMEHTapHBIX (PYHKINN BUIA:

y = kix, y = x2, y = X3,y = |x|, y = VX, OmHCHIBaTh CBOWCTBA YHCIOBON
dbyHkIuu 110 e€ rpaduxy.

K koniy oOyuenus B 9 kiacce oOydYarOMIMICS TOJYYHUT CIEAYIOIINE
NIPEAMETHBIE PE3YNIBTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYUBATH PALIUOHAIIBHBIEC U UPPALlMOHATIBHBIE YHCIIA.

BremmonasaTe  apudmMernueckne JACUCTBUS C  pallMOHATBHBIMH — YHCIIAMU,
coyeTass YCTHbIE W TIMCbMEHHBIE MNPUEMBI, BBINOJIHATH BBIYUCIEHUS C
UppalMOHaIbHBIMU YUCIAMU.



HaxonuTte 3HaueHMss CTENEHEM C LEAbIMUA MOKAa3aTeIIMA W KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyrJisiTh IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pe3yJbTara
BBIYUCJIEHU, OLIEHKY YMCIIOBBIX BBIPAKECHHI.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHElHBIE W KBaJpaTHbIC YPAaBHCHWS, YPABHEHUs, CBOJIALIMECA K
HUM, IPOCTEHIITNE APOOHO-PAIIMOHAILHBIE YPABHCHHSI.

Pemlate cucrtemsl IBYX JIMHEMHBIX YPAaBHEHUW C ABYMSI MEPEMEHHBIMU U
CHUCTEMBI JIBYX YPAaBHEHHU, B KOTOPBIX OJIHO YPABHEHUE HE SIBISCTCS JINHEHHBIM.

Pemate TeKkCTOBBIE 3aaud aiareOpauvyeckuM CrocoOOM C  MOMOIIbIO
COCTAaBJIEHUS YPABHEHUS WIIM CUCTEMBI JIByX YPABHEHUU C JBYMsI IIEPEMEHHBIMU.

[IpoBOAUTE MpOCTEHIINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YPaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKuX MpecTaBlieHuid (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUM PELICHUS, €CIIM UMEET, TO CKOJIBKO, W
npouee).

Pemate nuHeliHBIE HEPABEHCTBA, KBAaJpPAaTHBIE HEPABEHCTBA, M300paKaTh
pPEILICHUE HEPABECHCTB HA YMCIOBOW MPSIMOMW, 3alMCBIBATH PEUICHUE C MOMOIIBIO
CHMBOJIOB.

Pemlatb  cucTemMbl  JIMHEHWHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOLINE KBaJpaTHOE HEPaBEHCTBO, H300paxkaTh pEIICHHE CHUCTEMbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3alMChIBATh PEMIEHHUE C TOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 337a4.

DOyHKIMHA

Pacno3naBath (yHKUMH UW3y4eHHBIX BHJIOB. [loka3piBaTh cXxemMaTHYECKH

pacIoyio’keHNe Ha KOOPIAMHATHOW TIOCKOCTH rpadukoB QyHKIui Buga: y = KX, y
=kx+b,y=kix, y=ax2 + bx + ¢,y =x3,y = VX, y = |x|, B 3aBucuMoOcTH OT
3HaYeHUH K0d()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIMIA.

Ctpouth U H300pa)kaTh CXEMATHUUYECKU TPAPUKU KBaJAPATUUHBIX (PYHKIIHIA,
ONMCHIBATh CBOWCTBA KBaIPATUUHBIX (PYHKIMHI MO UX rpadukam.

Pacno3HaBaTh KBaJpaTUuHyr0 QYHKLUIO 110 (GOpMyJie, IPUBOIUTH IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PUIUKU, TEOMETPHUU.

Yuc1oBble MOCT€10BATEILHOCTH H POrPeccUuu

Pacno3HaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IPOTPECCUU IIpU
pasHbIX COCO0aX 3a7aHMsl.

BBINONHATE  BBIYMCIEHUS C UCHOJB30BaHMEM (opMyn N-ro 4ieHa
apu(MeTHYECKON U TEOMETPUUYECKOM MPOrpeccrii, CyMMBI MEPBBIX N YJICHOB.

N300paxaTh WIEHbI TMOCIEIOBATEIbHOCTH TOYKAMU Ha KOOPIWHATHOU
IUIOCKOCTH.



Pematp 3amauun, CBsi3aHHBIE C YHCJIOBBIMH IOCJIEIOBATEIBHOCTSIMH, B TOM
YHUCJIe 33/1a4M U3 PEATbHON KU3HU (C UCTIOIh30BAHUEM KAJIBKYIATOPA, U(PPOBHIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Kontponbnbsie IlpakTnyeckue
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 Yucna u BeIUHUCICHUS. ParnoHanbHbIe o5 9 bubmuoreka [JOK
qyucia https://m.edso0.ru/7f415b90
but6mmoreka [IOK
2 AJITCOPaHeCKHE BHIPaxKCHIA 21 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
3 ¥ paBHeHHs  HEPABEHCTBA 20 2 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 Koopunarst u rpaguku. Gynxium 24 1 https://m.edso0.ru/7f415b90
bubmunoreka LIOK
° losToperme 1 0bobmenne 6 1 https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7 0
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8 KVIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
but6mmoreka [IOK
1 Yucna u Beruncienus. KBagparHeie KOpHU 15 https://m.edsoo.ru/7fA17af8
5 Yucna u BeruncneHus. CTENeHsb ¢ [eIbIM 5 bubmuoteka [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEeHHUsI. 5 1 bubnmoreka [JOK
KBanpaTHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPAXKCHHUS. 15 1 Bubmuotexa [JOK
AnreGpanueckas qpoob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. KBagpaTHbIe 15 1 bu6nuoreka [IOK
YPaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI bubnmoreka [JOK
6 . 13
YpaBHEHUU https://m.edsoo.ru/7f417af8
bubmunoreka LIOK
7 VYpaBueHus u HepaBeHCcTBa. HepaBeHCcTBa 12 1 https://m.edsoo.ru/7f417af8
bubmunoreka LIOK
8 DyHKUHH. OCHOBHEIC OHATHS ° https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
o DyHKuHH. THCTOBEIC PyHKLIHMH o https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 HosToperne 1 06obumene 0 L https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0
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9 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undpossbie)
Ne n/m Konrpoabusie IIpakruueckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcebl
1 Uucna u BeruucieHus. JleiicTBUTENbHBIE 9 bubmuoreka [JOK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHHUS U1 HEPABEHCTBA. Y PABHEHUS C 14 1 bu6nuoreka [IOK
OJHOM EPEMEHHOU https://m.edso00.ru/7f419d08
3 VYpaBHeHus U HepaBeHCTBA. CUCTEMBI 14 1 bu6nuoreka [IOK
ypaBHEHUU https://m.eds00.ru/7f419d08
but6mmoreka [IOK
4 YpaBHeHus 1 HepaBeHCTBA. HepaBeHCcTBa 16 1 https://m.edsoo.ru/7f419d08
but6mmoreka [IOK
> Pynxunn 16 1 https://m.eds00.ru/7f419d08
but6mmoreka [IOK
6 YucoBkle MOCIEI0BATEILHOCTH 15 1 https://m.eds0o.ru/7f419d08
7 [ToBTOpEHHE, 0000IIEHNE, CUCTEMATH3AIIHS 18 1 but6mmoreka [IOK
3HaHUU https://m.eds00.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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