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INOACHUTEJIbBHASA 3AIIMCKA

Anrebpa sABIsfeTCSs OJHHUM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHHs: OHAa 00ECTIeUnBaET U3YUCHHUE NPYTUX AUCIHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMAaHUTAPHOTO IIUKIOB, €€ OCBOCHHE HEOOXOIUMO IJIs
POAOHKEHUS 00pa30BaHMs M B MOBCEAHEBHOM KU3HU. Pa3BuTHE y 00yUaronmxcs
HAyYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocobe OTpakeHUs MaTeMaTUYeCKOM HAyKOM SBIICHUHN U MPOILIECCOB
B MpUPOJEC W OOINECTBE, POJU MaTeMaTHYECKOTO MOJCIUPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PCHUS
Y Ka4eCTB MBIILJICHUS, HEOOXOAMMBIX I afanTallid B COBPEMEHHOM LKU(poBOM
obmectBe. M3yuenue anreOpsl obOecreurnBaeT pa3BUTHE YMEHHS HaOII0IaTh,
CpaBHHMBaTh, HAXOAUTb 3aKOHOMEPHOCTH, TpeOyeT KPUTHUUYHOCTH MBILUICHHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUSI U BBIBOJIBI,
dbopmynupoBath yTBepkaeHHI. OcBOEHHE Kypca aareOpbl 00ecreunBaeT pa3BUTHE
JIOTHYECKOT0 MBIIUICHUS] OOYYarolIMXCSA: OHM HCIOJIB3YIOT JAENyKTUBHBIE U
WHIYKTUBHBIE PAcCyXKJeHus, 0000IIeHINEe U KOHKPETHU3aIuIo, a0CTparupoBaHue u
anajoruto. OOyueHwe  anreOpe  MpeAnojaraeT  3HAUYUTEIbHBIA  00BEM
CaMOCTOSITENIbHON ~ JIeATEIHbHOCTH OOYYaloIUXCsl, IMO3TOMY CaMOCTOSTEIbHOE
pelIeHre 3a1a4 SBIISETCS peaan3aueil 1esTeTbHOCTHOTO MPUHIIUIA O0YICHHUS.

B crpykrype mporpamMmbl y4eOHOTO Kypca «AnreOpa» ajisi OCHOBHOTO
o01mrero oOpa3oBaHHsi OCHOBHOE MECTO 3aHHUMAIOT COJEPKATEIbHO-METOANYECKHE
nvHUH: «Yucaa ¥ BRIYHCICHUSY, «ANreOpanveckie BBIPAKCHUD», «YPaBHCHUS U
HEpaBeHCTBa», «DyHKimn». Kaxkgas w3 3THX colepiKaTeabHO-METOIUIECKIX
JVHUHA pa3BUBAETCs HA MPOTSKEHUH TPEX JIET U3YUYCHUS Kypca, B3aUMOJICHCTBYS €
IpyrMMH €ro JuHUsIMH. B Xone wu3ydeHus ydeOHOro Kypca OO0ydaromumcs
IPUXOJIUTCS JOTHUYECKH PaCCyKIaTh, UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBSI3M ¢ 3TUM B MporpaMMmy y4eOHOTO Kypca «Ajredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, MPEJICTAaBICHHBIE BO BCEX OCHOBHBIX pasiesax
MaTEMaTU4YeCKOro 00pa30BaHUsI U CIIOCOOCTBYIOIIME OBJIAJCHUIO 00YJarONTUMUCS
OCHOB  YHUBEpPCAJIBHOTO  MareMatuueckoro s3bika. CoaepkaTelnbHOM U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMM «UYuWclia W BBIYUCICHUS» CIY)KUT OCHOBOW MJIA
JalbHENIIEro U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOyYarOUIUXCS
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl IOBCEIHEBHOM
XKU3HU. Pa3BUTHE TOHATHSA O YKCJIE Ha yPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA
CBSA3aHO C pAlMOHAIBHBIMU M HUpPpAlMOHAJIBHBIMU YHCIIaMH, (OPMHUPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEPLIEHUE OCBOCHHSI YHUCIOBOU
JIMHUY OTHECEHO K CpeaHeMy 001IeMy 00pa3oBaHHIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ATeOpandecKue BhIPAKEHUSD
U «YpaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (hOPMHUPOBAHUIO Y OOydarommxcs
MaTEMaTHYECKOI0 ammnapara, HeoOXOJUMOro sl PElleHUs 3ajad MaTeMAaTHUKH,
CMEXHBIX TPEAMETOB U MPaKTUKO-OPUEHTHPOBAHHBIX 3anad. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHus Yy4eOHBIM MaTepual TPYNIHUPYETCS BOKPYT
paIMoHaIbHBIX BBIpOKEHUH. ANreOpa JEMOHCTPHPYET 3HaUCHHE MaTeMaTHKH Kak
s3pIKa ISl TIOCTPOCHHUS MaTeMaTUYeCKUX MOJeNeH, ONMUCAaHUS TPOIECCOB U
SBJIEHUN peanbHOro Mupa. B 3agaunm oOyueHust anreOpe BXOASAT TaKxKe
JanbHeWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OPMATUKH, M OBJaJICHUE HaBBIKAMU
JIeTyKTUBHBIX paccyxkaeHuid. [IpeoOpa3zoBaHre CHMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BHUTHIO BOOOPAKEHHUS, CIOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUYECTBY.

Conepxanue pyHKIIMOHATBHO-TpAa(UUECKON JIMHUU HALIETICHO Ha MOJIY4YCHHE
o0Oy4JaromuMucs 3HaHUM 0 (PYHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4YeCKOW MOJENd
JUTS. OTIMCAHUS M UCCIIEIOBaHMS Pa3HOOOPa3HBIX MPOIECCOB U SBJICHUN B MPHUPOJIE
u odmectBe. M3yueHne martepuana CHoCOOCTBYET Pa3BUTHIO Y OO0y4aromuxcs
YMEHHMSI UCNOJIb30BaTh Pa3JINYHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, TpauuecKkre, BHOCUT BKJIaJ B (POPMUPOBAHUE
IpEeJICTaBICHUNA O POJIM MATEMATUKH B PA3BUTUU UBUIIN3ALUHU U KYJIbTYPHI.

CornacHo yueOHOMYy IUIaHy B 7-9 Kkjaccax u3ydaercs Y4deOHBIH Kypc
«Anrebdpa», KOTOPbIM BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpPKAHUS:
«Yucna W BBIUMCIEHUA», «ANreOpanyeckue BbIPAXKEHUS», «YPaBHEHUS U
HEPaBEHCTBA», « DYHKIIHI.

Ha u3yuenue yueOHoro xypca «Anredpa» orsoautcs 306 gacos: B 7 Kiacce
— 102 4aca (3 ygaca B Henento), B 8 kiacce — 102 ygaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B HefIeIi0).



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JECSATHYHbBIC, MEPEXO] OT OJHON (HOpPMBI 3anucu
npobeit k gpyroi. IloHsTHe palMOHAIBLHOTO 4YHUCHA, 3allldCh, CpPaBHEHHE,
yOOpAIOYMBAHUE  pAlMOHAIBHBIX uucel. ApudmeTnueckue JEUCTBUS €
palMOHAIBHBIMUA YMCIIaMU. Pelenue 3aaad u3 peaJlbHOW NPAKTUKW HA 4acTH, Ha
poowu.

CreneHb C HaTypaJlbHBIM IIOKa3aTeJeM: OIpe/esieHrue, MpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpEeNieHus, 3anuch 00apmMX uncel. [IporenTs, 3anuch
IPOLIEHTOB B BHUJE ApoOU U ApoOH B BHUJE MPOLEHTOB. TpH OCHOBHBIC 33Ja4l Ha
IIPOLICHTHI, PEIICHNE 3a7a4 U3 PEaJIbHOM ITPAKTUKH.

[IpumMeHeHne TPU3HAKOB  JCIMMOCTH, pA3JIOKEHHME HAa  MHOKHUTENH
HaTypaJbHBIX YUCEIL.

PeanbHble  3aBuUcMMOCTH, B TOM  4ucile TMpsMas U oOparHas
IIPONIOPLIUOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs

[IepeMeHHBIE, YNCTOBOE 3HAYCHHUE BBIPAKEHUS C EPEMEHHOM. JlomycTumbie
3HA4YEHUs NepeMEHHbIX. [IpeacTaBneHrne 3aBUCUMOCTH MEXAY BEIUYMHAMHU B BUJIE
dbopmynbl. Beruucnenus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BhIPAXKEHUH,
TOKJECTBEHHO paBHBbIC BBIPAKEHUS, MpaBUia NpeoOpa3oBaHUs CyMM U
IIPOM3BENICHUH, PaBUjIa PACKPBITUS CKOOOK 1 IPUBEICHUS TTOJJOOHBIX CIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OpHowiensl 1 MHOTOWIEHBI. CreneHp MHOrowieHa. CioKeHue, BbIYUTAaHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyIsbl COKpPAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBl M KBagpar pasHoctu. Popmysia pa3sHOCTM KBaaparoB. Pasmoxenue
MHOI'OYJICHOB Ha MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUe, KOpEHb YpaBHEHHMs, MpaBuia MpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCWJIBHOCTb YPAaBHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHWCIO KOPHEH JIMHEWHOTO
YpPaBHEHUsI, PEUICHUWE JIMHEHHBIX ypaBHEHUU. COCTaBJIE€HUE YpPaBHECHHUH IO
YCJIOBHIO 3a7jauu. PereHne TEKCTOBBIX 3a/1a4 C IOMOIIbIO YPaBHEHUIA.

JIuneliHoe ypaBHEHHUE C IBYMsI IEpEeMEHHBIMU U ero rpaduk. Cucrema AByX
JIMHEWHBIX YPAaBHEHMM C JBYMs INEPEMEHHBIMU. PemieHue cucreM ypaBHEHHMU
crnocoboM MOACTaHOBKH. [Ipumepsl pelieHusi TEKCTOBBIX 3ajad C IOMOIIBIO
CHCTEM ypaBHEHUM.

DOyHKIMHA



Koopaunara Touku Ha npssMou. Uucnossle TpoMEXYTKU. PaccTosiHne Mexay
JABYMsI TOUKaMU KOOPAUHATHOM IIPSMOM.

[IpsimoyronbHas cucrema kKoopauHat, ocu Ox u Oy. AGciucca U opAuHaTa
TOYKH Ha KOOPJMHATHOM II0cKocTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaAMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuuun. [paduk
¢ynkun. CpoiictBa Qpyukuuii. Jluneitnas pynkuus, e€ rpadux. I'papuk pyHkmun
y = [x|. I'paduueckoe perieHre IMHEWHBIX ypaBHEHHUHW U CHCTEM JIMHEMHBIX
YPaBHEHHUM.

8 KUIACC

Yucaa v BIYMCICHUSA

KBanmpatubeiii kopeHbp u3 uucia. [lonstue 00 uUpPpaMOHATBLHOM YHUCIIE.
JlecsiTuunble TpUOIMKEHUST HppaMOHANbHBIX yrces. CBolicTBa apu(MeTHIECKUX
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHHE K MPe0oOpPa30BAHUIO YMCIIOBBIX BhIPAKEHUN
Y BBIYUCJIEHUAM. [[efICTBUTEIbHBIC YUCIA.

Crenens ¢ 1enpIM oKas3aTeneM U e€ ceorictBa. CTaHIapTHAS 3alKMCh YUCIA.

AnreOpandeckue BbIPaKeHUS

KBagpaTHeii = TpEXuieH, pas3joKEHUE KBAAPATHOIO  TpEXWwiIeHa Ha
MHOKHUTEJIH.

Anreb6panueckass apoOb. OCHOBHOE CBOMCTBO aireOpandeckond apoOwu.
CnoxxeHue, BBIYMTAaHUE, YMHOXXEHHE, JeJIeHHEe aireOpanvyeckux JpoOeH.
PanrionanbHbIe BhIpaXKEHUS U UX MPEOOpPa3OBAHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienne ypaBHEHNH, CBOIAIIMXCS K JJMHEWHBIM M KBaJIPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIBHBIE YPABHEHMUS.

['padmyeckas uHTEpHpeTalys YpaBHEHUNA C JBYMsI IEPEMEHHBIMH U CHCTEM
JMHEWHBIX YPAaBHEHHM C JAByMs IepeMEHHBIMU. [Ipumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMS IEPEMEHHBIMM.

Pelenne TeKCTOBBIX 3a/1a4 aareOpanyeckuM CrocoOoM.

YHucnoBble HEPABEHCTBA U UX CBOKMCTBA. HEepaBEHCTBO C OIHON NEPEMEHHOM.
PaBHOCMIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucteMbl TMHENHBIX HEPABEHCTB C OJJTHON NEPEMEHHOM.

DOyHKIUU

[Tonsitue ¢ynkuu. OOnIacTb omnpeAeneHuss U MHOXKECTBO 3HAYCHHI
dbyukiuu. CiocoOsl 3a1aHust GyHKITHI.

I'paduk ¢ynkuuu. Utenwe cBoicTB GyHKIMU 1o €€ rpaduxy. [Ipumeps
rpadukoB GYHKIHMA, OTPa)KaAIOIIUX PEATIbHBIE MPOLECCHI.



OyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYI MPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpaduki. OyHKmuK y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pelIEHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KJIACC

Yucsia ¥ BIYMCICHUS

PannonanpHpie 4Kcna, UppallMOHAIbHBIE YUCIA, KOHEYHbIE U OECKOHEUHBIE
JeCATUUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YNUCEN, AEUCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHble JAeCSITUYHbIe aApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JEUCTBUTEIIBHBIX YUCENI U KOOPAUHATHOU MPSMOU.

CpaBHeHHE JIEHCTBUTENBHBIX 4YHCeN, apuMeTndecKkue HAeWCTBUA C
JNEHUCTBUTEIILHBIMU YHCIIAMH.

Pa3mepbl OOBEKTOB OKpYKAIOLIErO0 MUPA, JUIUTEIBHOCTh IIPOLECCOB B
OKPY’KaroIEM MHUpE.

[TpubnmxEéHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh MpUOIMmKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJIbTaTOB BEIYMCIICHUN.

YpaBHeHUs U HEPABEHCTBA

Jlunerinoe ypaBHeHuE. Pelienrue ypaBHEHN M, CBOASAIIMNXCS K JIMHEWHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOASIIMXCS K KBaApPaTHBIM.
buxkBangpatHoe ypaBHeHue. lIpumepsl pemieHus ypaBHEHUN TPETbEN U YETBEPTOU
CTENEHEN PA3JI0KEHUEM HA MHOXKHUTEIIH.

Pemenune apoOHO-panMOHaNbHBIX ypaBHEHMH. PellleHue TEKCTOBBIX 3az1ady
areOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ ABYMs MEPEMEHHBIMU U ero rpaduk. Pemienue cuctem IByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEpEMEHHBIMU. PelieHne cucrteM 1ByX ypaBHEHHH,
OJIHO W3 KOTOpBIX JMHEHHOEe, a Jpyroe — BTOpoil creneHu. ['paduueckas
VHTEPIPETALNAs] CHCTEMbl YPABHEHUM C IBYMS IIEPEMEHHBIMU.

PemeHne TeKCTOBBIX 3a71a4 aare0panyeckum crocoooMm.

HUucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NHEpeMeHHOU. PemeHune cucrem
JMHEMHBIX HEPAaBEHCTB C OJHOW TmiepeMeHHO. KBaapaTHele HepaBEeHCTBA.
I'padmyeckas MHTEpIpETalMss HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMH.

DOyHKIUU

KBanpatnunas ¢gyskius, e€ rpaguk u cBoiictBa. IlapaGona, koopauHaThl
BEPILMHBI 1apadoJIbl, 0Cb CAMMETPUHU NapadoJIbl.

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

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPECCHHU



[loHAaTHE YMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TI0CJIEI0BATEIIBHOCTH
peKkyppeHTHOH popMyoit u hopMyJIoH 1-T0 WIeHa.

Apudmernueckas U reoMeTrpuyeckas mnporpeccur. PopMynbl #-ro YieHa
apru(PpMETUIECKON U reOMETPUUECKON MPOTrpecCuil, CyMMbI IEPBBIX 71 YJICHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON U TEOMETPUUYECKOW MpOTpeccHii
TOYKaMHU Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIN M 3KCIOHEHUUAIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA I1IPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaThbl OCBOEHHUS IPOrpaMMbl  yd4eOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) maTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY W  HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, IEHHOCTHbIM OTHOLIEHWEM K JOCTH)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOM MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAAHBIX chepax;

2) rpaskIaHCKoOe M T1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHMHA U peaau3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHHUSA
Pa3IMYHBIX CTPYKTYp, ABJICHUH, POLEAYP IPaKJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXJACHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTM)KEHUN HAyKH, OCO3HAHUEM BAKHOCTHU
MOPAJIbHO-3THYECKUX MPUHIUIIOB B AEATEILHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKUX 3a7ad
MaTE€MaTU4YeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHHUsl HA MPOTSKEHUH BCEW KU3HU MJS YCHEHIHONW Mpo¢decCHOHATbHON
NESATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BBIOOpOM U
IOCTPOECHNUEM MHAUBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTn4ecKoe BOCTIUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, pacCyX JACHWH, YMEHHIO BUAETH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTAallUE B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHUCTEMY HAYy4YHBIX
IPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl 4YellOBEYECKOU
JEATEIbHOCTH, JTANloOB €€ pa3sBUTHA U 3HAYUMOCTHU U Pa3BUTUSA LMBHIM3ALNM,
OBJIAJICHUEM SI3BIKOM MATEMATHKW U MATEMAaTHYECKOW KYJIBTYpPOH KaK CpelICTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM IMPOCTEMIIMMH HABBIKAMHU HCCIEI0BATEIBCKON
NEesATEeIbHOCTH;



6) ¢usnueckoe BocnuTaHHe, (OPMHPOBAHUE KYJbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0JIArOMOTYYHs:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHMYECKHWE 3HAHUS B HHTEpEcax CBOETO
3I0pOBbs,  BEIEHUs  370pOoBOro  oOpa3a JKM3HM  (3I0pOBOE  IHUTAHUE,
cOamaHCUpOBAaHHBIA PEXUM 3aHATUA M OTAbIXA, peryisipHas ¢uzndeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, MpU3HAHHEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'O )K€ MpaBa JIPYroro YelIoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHUE:

OpHEHTalMe Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM Ui pelIeHus 3aaad
B 00JIACTH COXPaHHOCTH OKpY)KAIOWIEH Cpelpl, IUIAaHUPOBAHUS IOCTYIKOB U
OLICHKM WX BO3MOXKHBIX TOCJEICTBUN MJII OKPYKAIOMIEH Cpelbl, OCO3HAHHEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHHUS;

8) ajanTauMsi K M3MEHSIOIMMCS YCJIOBHSIM COLMATbHOW U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JCWCTBUSM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JESATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOW AESTENbHOCTU
HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIUH U3 OTbITA IPYTHUX;

HEOOXOIUMOCTBI0O B (OPMHPOBAHMM HOBBIX 3HAHHW, B TOM 4YHCIIE
dbopMyIMpOBaTh UJIEH, TOHITUS, TUTIOTE3bI 00 00BEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATHh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBAaTh  CTPECCOBYIO  CUTYallUlO, BOCIPHUHHMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI3OB, TPEOYIOIIMN KOHTPMEP, KOPPEKTHPOBATH
OPUHUMAEMbIE pEIIeHUsT W ACUCTBUs, (OPMYyIHMPOBATh M OICHUBATh PHUCKU U
NOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJoruyeckue a1eiicTBHA:

e BBIBJISATh U XaPAKTEPU30BATH CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
00BEKTOB, TMOHATHHA, OTHOIICHWA MEXIy MOHATUSMHU, (HOpMyIUpOBaATH
ONpPENECICHUSI  TOHSATUM, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KiaccupuKalu, OCHOBAaHUs JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH U MNPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATENbHBIE, €IUHUYHBIC, YAaCTHBIE W O0O0IIue,
YCJIOBHBIE;



BBISBJIT ~ MATEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMMOCBA3UM U
npoTuBopeursi B (akTax, MAHHBIX, HAOMIOACHHUSX M YTBEPIKICHUSX,
npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
VHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;
pa3dupaTh 10Ka3aTeabCTBA MaTEMAaTHUYECKUX YTBEPXKIEHUH (MIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXHBIE JOKa3aTEJIbCTBA
MaTeMaTUYECKUX (PaKToB, BBICTpaMBaThb AapryMEHTAlMI0, [PUBOAUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIECHNUS;
BbIOHMpaTh CMOCO0 pemieHus y4eOHOM 3adaud (CpaBHHUBATH HECKOJBKO
BapMAHTOB pEUIeHMs, BHIOMpaTh HaubOoNee MOAXOAAIMMNA C y4ETOM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarejbcKye 1eHCTBUSA:

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
(GbopMynTupoBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUHE, MPOOIEMY,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JlaHHOe, (HOpPMHUPOBATH
TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

IPOBOJIUTH [0 CAMOCTOATENIBHO COCTABIEHHOMY IUIAaHY HECJIOXKHBIN
OKCIEPUMEHT,  HEOOJbIIOe  HCCIEAOBaHHWE MO  YCTaHOBIICHUIO
0COOEHHOCTEHl MaTEeMaTHYECKOro OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXKy COO0M;

CaMOCTOATENBbHO (HOpMYyITHPOBaTH 000OIIEHUS U BBIBOJBI 110 pe3ybTaTaM
NPOBEAEHHOTO HAOIOACHUS, UCCIEI0BaHMs, OLICHWBATh JOCTOBEPHOCTD
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE TMPOIECCa, a TaKXKE BBIIBUTATH
IPEIOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTATOUYHOCTh W HW30BITOYHOCTh HH(OpPMAINH, TaHHBIX,
HEOOXOUMBIX JJIsl pEeLIeHHs 3a/1a4H;

BbIOMpATh, AHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPHPETUPOBATH
MH(pOPMAILIMIO Pa3IMYHbIX BUIOB U (POPM IIPEICTABICHMUS;

BbIOMpaTh (OpMy MPEACTaBICHUS HH(POpPMALMM MU WUIFOCTPUPOBATH
peliaeMble 3aJaud CXEMaMHd, JuarpaMMamMi, HHOM rpadukod U ux
KOMOUHAIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, MPENTIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUSA:



BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LENSIMU OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPaXXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHHS IO
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH PE3yibTaT;

B X0/i€ 00CYKJeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
peIlIeHusl, COMOCTABISATh CBOM CYXKIEHHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, OOHapyXHBaTh pa3iiyhe W CXOJACTBO IMO3UIMH, B
KOPPEKTHOH popme hopMyTHpoBaTh Pa3HOIJIACHS, CBOM BO3PaKEHMUS;
OpEACTaBIATh  pe3yjibTaThl  pELIeHWs  3aJadd,  OKCIEPHUMEHTa,
UCCIIEJIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4ETOM 3a/1a4 MPE3CHTAUU 1 OCOOEHHOCTEN ay/IMTOPUH;
NOHMMAaTh W WCIOJB30BaTh  NpPEUMyIIECTBA  KOMAaHTHOW U
MHIMBUIYalIbHOM paboThl NpU peHIeHuH Y4YeOHBIX MaTeMaTHYeCKHX
3ajady;

NPUHUMATH 1EJIb COBMECTHON AESTeNbHOCTH, TUIAHUPOBATh OPraHU3aIUIO
COBMECTHOM palOTHI, pachpenensTh BUAbl pabOT, I0TOBapUBaThCH,
00CYXKJIaTh MIPOIIECC U Pe3yabTaT paboThl, 000011aTh MHEHHUSI HECKOJIBKHUX
JIIOJIEH;

y4yacTBOBaTh B TIpyNmoBbIX ¢opmax paboTel (oOcyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMBl U JpYTUE), BBIMOJHATH CBOK 4YacTb
paboThI M KOOPJAMHUPOBATH CBOU JICHCTBHUS C APYTUMH YICHAMH KOMaH/bI,
OLICHUBATh KAa4e€CTBO CBOErO BKJIaZa B OOIMIMK MPOAYKT IO KPUTEPHSIM,
c(OpMyYIMPOBAHHBIM YUYACTHUKAMH B3aUMO/ICHCTBHSL.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIEe 1eHCTBUS
Camoopranmsanms:

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, QITOPUTM PEUICHMs 3aauyd (MU €ro
4acTb), BbIOUpaATh CHOCOO pElIeHHs] C YYETOM HMMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHUPOBATH
BapHAHTHI PEHICHU ¢ Y4ETOM HOBOW MH(OpMALIUK.

CaMOKOHTpOJIL, MOIUOHAJIBbHbIN HHTE/LJIEKT:

BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Tporecca u
pe3yJsibTaTa pelieHus MaTeMaTHYeCKOM 3a1a4u;

NpEABUNIETh TPYIHOCTHU, KOTOpPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B [IESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEILCTB, HAMJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa JEITEILHOCTH MOCTABICHHON 1ENU
U YCIIOBUSIM, OOBSCHSITh MPUYUHBI JOCTHXKCHUS UM HEIOCTIKCHUS 1IEH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 7 KJjacce 0Oy4arOUIUiCs MOJYYUT CIEIYIOUIUE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

BoimonHsATe, codyeTras yCTHbIE M NHUCbMEHHBIE MPHUEMBI, apu(pMeTHUECKHe
JNEUCTBUS C PAalMOHAJIbHBIMU YUCIIAMU.

HaxonuTh 3HAaYeHUS YUCIOBBIX BBIPAKEHHM, MPUMEHSITh pa3HOOOpa3HbIe
CrocoObl U MPUEMBI BBIUUCIECHUS 3HAYEHUN JPOOHBIX BBIPAKEHUH, COAEpIKAIIIX
OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexonuTe OT onHOM (POpPMBI 3amUCH YUCEN K ApyroM (mpeoOpa3oBBIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTHU B O€CKOHEYHYIO JACCATUYHYIO IPOOB).

CpaBHHBaTh U YIOPSIOYMBATH PALIMOHAIBHBIE YHACIA.

OKpyrasiTh YKcCIIa.

BrInosHATE NPUKUAKY U OLIEHKY PE3YJIbTaTa BBIYMCICHUN, OLIEHKY 3HAYEHUN
YUCJIOBBIX BBIPAKCHHI. BBINONHATH AEHUCTBUS CO CTENEHSAMHU C HATypaJbHBIMU
MTOKA3aTEIISIMH.

[IpuMeHATh  NPU3HAKK  JACIMMOCTH,  PpAa3JOKEHUE HAa  MHOXKHUTEIU
HaTypaJbHbIX YUCEIL.

Pemate mpakTHKO-OpUEHTHUPOBAHHBIE 3aJ1a4d, CBS3AHHBIE C OTHOILLICHHEM
BEJINYMH, MPONOPLHOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3aa4 C YYETOM OIPAHUYECHUM, CBSA3aHHBIX CO CBOMCTBAMHU
paccMaTpUBAEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpandyeckyto TEPMUHOJIOTHIO U CUMBOJMKY, TPUMEHSThH
e€ B Ipoliecce OCBOCHUS y4eOHOro MaTepuarna.

Haxomuth 3HaueHus: OyKBEHHBIX BBIPQKCHHMH TNPHU 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BeimonHsaTe  npeoOpa3oBaHUs — LEJIOrO  BBIPAXKEHHS B~ MHOTOWIEH
MPUBEIACHUEM TTOJIOOHBIX CIAra€MbIX, PACKPHITUEM CKOOOK.

BpINOMHATE yMHOXXEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOYJIEHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIBI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIECTBIATh PA3JIOKEHUE MHOTOWIEHOB HA MHOXHUTEIM C IOMOILIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXMTEINSA, TPYNIUPOBKU  CIIaraeMbIX,
npuMeHeHus1 (HOpMyJT COKPAIIEHHOTO YMHOKEHUS.

[TpumeHnsTh nMpeodpa3oBaHUsi MHOTOWICHOB JJIsi PEUICHUS! Pa3IUYHbIX 3a/1a4
U3 MAaTEMAaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHUKHU.

Hcrnonb30BaTh CBOMCTBA CTENEHEW C HAaTypaJbHBIMU TMOKa3aTeasiMUA IS
npeoOpa3oBaHUsI BRIPAKCHUI.



YpaBHeHMs U HEPABEHCTBA

Pemare snMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, NMPUMEHSS NpaBUia
nepexoaa OT UCXOJHOI'0 YPAaBHEHMS K paBHOCWIbBHOMY eMy. IIpoBepsTh, siBaseTcs
JIM YACJIO KOPHEM YPaBHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[TonGupate mnpuMepsl Map 4YHUCEN, SBIAIOIIUXCS PEIICHUEM JUHEHHOTOo
YPaBHEHUS C ABYMsI [IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH IpadUK JIMHEWHOIO YpaBHEHHUS C
IBYMsI TNEPEMEHHBIMH, MOJIb3YSACh TIpaUKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
YpaBHEHHUSL.

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

CocTaBnATh M pellaTh JIMHEWHOE YPaBHEHHE WIH CHUCTEMY JIMHEWHBIX
YpPaBHEHUH IO YCJOBHUIO 3aJa4d, HWHTEPHPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ NIOJIyY€HHBbIN PE3yJIbTaT.

DyHKIUU

N300paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOILNE 33/ JaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, NHTEPBAJIbl, 3aIIUChIBATh YMCIOBBIE IPOMEKYTKN HA
areOpanvdeckoM s3bIKeE.

OtmedaTh B KOOPAMHATHOW IMJIOCKOCTH TOYKHM MO 33JJaHHBIM KOOpJMHATaM,
CTpOUTH Tpaduku IUHEHHBIX QyHKIMH. CTpouTh rpaduk GyHKINH Yy = [X|.

OnucelBaTh C MOMOUIbIO (YHKIMM H3BECTHBIE 3aBUCHUMOCTH MEXKAY
BEIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHME, IIEHA, KOJHWYECTBO, CTOMMOCTb,
POU3BOJUTENILHOCTD, BpEMS, 00bEM pabOTHI.

Haxoauth 3HaueHne GyHKIIUU MO 3HAYCHHUIO €€ apryMeHTa.

ITonumate rpaguueckuii cnocod MpeACTaBICHUS M aHaAIW3a MHPOpMaLUH,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMALUIO U3 TPaUKOB peabHbIX IPOLECCOB
Y 3aBUCHMOCTEM.

K xonmy oOyuenus B 8 KJjacce o0OydYaromuiics TMONMYYUT CIICTYIONTHE
IPEIMETHBIE PE3YJIbTATHI:

Yucna v BBIYMCICHUA

Hcronb30BaTh HadaJIbHBIC IIPEACTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUs, OKPYTJICHHUS U BBIUMCICHUM, N300paxkaTh AEHCTBUTEIbHBIC
YHUCJIa TOYKaMH Ha KOOPJAWHATHOU IPSAMOU.

[TpumeHsATh TOHATHE apU(METHUYECKOrO KBAaJPATHOTO KOPHs, HaXOAWUTb
KBaJIpaTHbIE KOPHHU, MCIOJb3Yys MPU HEOOXOAMMOCTH KaJIbKYJSTOP, BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COAEPKALIMX KBAaApAaTHbIE KOPHH, HCIIOJIb3Ys
CBOMCTBA KOPHEMU.



Hcnonp30BaTh 3amucy OONBIIMX W MAJbIX YHCEN C TOMOIIBIO JECATUYHBIX
npobeit u creneHei uncna 10.

AuredpanyecKue BbIpaKeHUs

[IpyMEHATP TOHSATHE CTENEHW C LENbIM IOKa3aTEJIEM, BBINOJIHATD
npeo0pa30BaHus BbIpAXKEHUH, COAEPKAIIUX CTEIIEHH C LIEJIBIM MOKa3aTeseM.

BrImomHATE TOXIECTBEHHBIC MPEOOpa30BaHUS PAIMOHAIBHBIX BBIPAKECHUN
Ha OCHOBE MPaBWJI ACHUCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMu APOOsIMHU.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIN.

[TpumeHnsTh npeodpa3oBaHus BEIPAXKEHUM JIs1 peLICHUs PAa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHMs U HEpaBeHCTBA

Pemiats nuHeiHbIE, KBaJIpaTHbIC YPAaBHEHUS U PallMOHAJIbHBIE YpPaBHEHHS,
CBOJIALLIMECS K HUM, CHCTEMBI IByX YPaBHEHHI C IBYMS ITIEPEMEHHBIMHU.

[IpoBOAWTH MPOCTEUIINE UCCIICNOBAHUSA YPABHEHUN U CUCTEM yYpPaBHCHHWH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUuecKux MpeIcTaBiIeHn (YCTaHaBIUBAaTh, UMEET
JY YpaBHEHUE WJIM CHUCTEMA YPABHEHUU PEIICHUS, €CIIHM HUMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT cioBeCHOW (HOPMYIMPOBKU 3ajaud K €€ anreOpanyecKoiu
MOJENN C IIOMOUIIBIO COCTABJIEHUS YPABHEHUS WA CHUCTEMBl YpPaBHEHHI,
HMHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33]1a4M MOJYYEHHBIN PE3yibTaT.

[IpuMeHsTh CBOWCTBA YMCJIOBBIX HEPABEHCTB /IS CPAaBHEHUS, OICHKH,
pelaTh JIMHEWHBbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M UX CUCTEMBI, JABATh
rpauueckyo WUTIOCTPALIMI0 MHOXXECTBA PEIICHUNA HEpPAaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKIUU

[TornmMaTe ¥ KCMONBK30BaTh (PYHKITMOHAILHBIE TIOHSATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHME O00O03HAYEHUS), ONpPENENsATh 3HAUCHUE (PYHKIUU IO 3HAYEHUIO
aprymMeHTa, OlpeAesiaTh CBOMCTBA PYHKIMU IO €€ rpaduKy.

CtpouTts rpaduKu AIeMEeHTapHbIX (PYHKINN BUIA:

y=k/x, y = x2, y = x3,y = |x|, y = X, OIHCHIBAaTb CBOWCTBA YHCIOBON
dbyHkiuu 1o e€ rpaduxy.

K koniy o0yuenus B 9 Kjacce o0Oydarouuiics MOJYYUT CIEIYIOUIUE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YNIOPSAI0YMBATH PALIMOHAIIBHBIE U UPPALMOHATIbHBIE YUCIIA.

BremmonasaTe  apudmMernueckne JACUCTBUS €  pallMOHATBHBIMH — YHCIIAMH,
coueTass YCTHbIE UM TNHUCBMEHHBIE TMPUEMBI, BBIITOJIHATH BBIYUCIEHUA C
UppalMOHaIbHBIMU YUCIAMU.



HaxonuTte 3HaueHusi CTENEHEM C LEAbIMUA TMOKAa3aTeIsIMA W KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh EUCTBUTEIBHBIE YHWCIA, BBINOJHATh MNPUKUAKY pe3ybTara
BBIYUCJIEHU, OLIEHKY YMCIIOBBIX BBIPAKECHUI.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaJgpaTHBIC YPAaBHEHHS, YPAaBHEHUS, CBOJISIIMECS K
HUM, TIPOCTEHIITNE APOOHO-PAIIMOHAIEHBIE YPABHCHHSI.

Pemath cucremsbl IBYX JIMHEMHBIX YPAaBHEHUW C JABYMSI MEPEMEHHBIMU H
CHUCTEMBI JIBYX YPAaBHEHUI, B KOTOPBIX OJIHO YPAaBHEHHUE HE SIBISETCS JINHEHHBIM.

Pemate TeKkCTOBBIE 3aJauM ajareOpauvyeckuM CHocoOOM C  MOMOIIbIO
COCTAaBJICHUS YPABHEHUS WIIM CUCTEMBI IByX YPABHEHUH C JBYMS IIEPEMEHHBIMM.

[IpoBOAUTE MPOCTENIINE UCCIIETOBAHUS YPABHEHUM U CUCTEM YPaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpeIcTaBieHnuid (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIM HMEET, TO CKOJBKO, W
npouee).

Pemate nuHeliHBIE HEPABEHCTBA, KBAaJpPAaTHBIE HEPABEHCTBA, M300paKaTh
pPEIICHUE HEPABECHCTB HA YUCIOBOW NPSMOM, 3alMCHIBATh PEIICHUE C MOMOUIIBIO
CHUMBOJIOB.

Pemlatb  cucTemMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOLIUE KBaJpaTHOE HEPaBEHCTBO, H300pa)kaTh pEIICHHE CUCTEMBI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3aIMChIBATh PEUIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUIEHUHN PA3JIMYHBIX 3a]1a4.

DyHKIMHA

Pacno3naBath (yHKUMM W3y4eHHBIX BHIIOB. [loka3bpiBaTh cXxeMaTHYECKU

pacnojoXeHne Ha KOOPAMHATHOM MIOCKOCTH rpadukoB QpyHKUMN BUuaa: y = kx, y
=kx+b y="kix, y=ax2 +bx +c¢ y=x3 y=1x y = |x|, B 3aBHCHMOCTH OT
3HaYeHUI K03(PPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKITHIA.

CtpouTh U M300pa)kaTh CXEMATHUYECKU TPAPHUKU KBAJAPATUUHBIX (PYHKIIHIA,
OIMCHIBATh CBOWCTBA KBaIPpaTUUHBIX (PYHKIUH 10 UX rpaduxam.

Pacno3HaBaTh KBaJpaTUuHy0 QYHKLUIO 110 (HOpMyJie, IPUBOIUTE IPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPUH.

YucioBble MOCT€10BATEILHOCTH H POrPeccuu

Pacno3HaBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO IPOTPECCUU NpHU
pasHbIX CIOCO0AX 3a7aHMsl.

BbINONHATE  BBIYMCIAEHUS C UCHOJB30BaHMEM (OpPMYNIT N-ro 4ieHa
apu(MeTHYECKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTH TOYKAaMHU HA KOOPIMHATHOU
IUIOCKOCTH.



Pemath 3amauun, CBsi3aHHBIE C YUCIOBBIMHM TMOCJIEAOBATEIHLHOCTSIMH, B TOM
YHUCIIe 3a/1a4M U3 PEATbHON KU3HU (C UCIIOJIH30BAHUEM KAJIBbKYJIATOPA, MU(PPOBHIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (pp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
| Yucna u BeIUHUCICHUS. ParnoHanbHbIe 75 1 bubmuoreka [JOK
4qucia https://m.edso0.ru/7f415b90
but6mmoreka [IOK
2 AnreOpandeckue BoIpaKEHUS 27 1 hitps://m.cdsoo.ru/ 7415590
bu6mmoreka [IOK
3 ¥ PaBHCHHS! H HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
4 K . D 24 1
OOpAMHATH 1 rpaduKit. PyHiIH https://m.edsoo.ru/7f415b90
bubmunoreka LIOK
IT 1
> OBTOpEHHE 1 0000mIeHHE 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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8 KVIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHmue pa3aesioB U TeM unppoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
but6mmoreka [IOK
1 UYucna u Beruncienus. KBagparueie KOpHU 15 hits://m.cdsoo.rw/7f417af
) Yucna u BeruncneHus. CTENeHb ¢ [eIbIM 7 bubnuoteka [JOK
IoKa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEeHHUsI. 5 | bubnmoreka [JOK
KBanpaTHblii TpEXuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPAXKCHHUS. 15 1 Bubmuotexa [JOK
AnreGpanueckas qpoob https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHCTBA. KBagpaTHbIe 15 1 bu6nuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bubnmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bubmunoreka LIOK
7 VYpaBHenus u HepaBeHCTBA. HepaBeHCcTBa 12 1 hitps://m.cdsoo.ru/ 741 7af8
bubmunoreka LIOK
8 DyHKIHH. OCHOBHEIE NOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
? DyrKupH. ucioBbie dyHKuHn ? https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 I1 6006 6 1
OBTOPCHHE H 0DODIICHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0
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9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchbl
| Uucna u Beruncienus. JleHcTBUTENbHBIC 9 bubmuorexa [JOK
qucaa https://m.edso0.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmmoreka [JOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubanorexka HOK
YPaBHEHHMU https://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
4 YpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 16 1 hits://m.cdsoo.rw/7f419d08
bu6mmoreka [IOK
o 1 1
> M 6 https://m.edsoo.ru/7f419d08
Bbu6nuoreka [JOK
q 1 1
6 HCJIOBBIE ITOCIICIOBATCILHOCTH 5 hitps://m.cdsoo.ru/7f419d08
. [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs 18 | bu6mmoreka [IOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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YYEBHO-METOJJNUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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