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MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIS€TCS OJHUM M3 OMNOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHus: oHa 0OecreurnBaeT U3y4eHHE APYTUX JAUCUUILIMH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK MU TYMAaHUTAPHOTO LHUKIOB, €€ OCBOEHHE HEOO0XOIUMO Jif
POJIOJKEHUs 00pa30BaHUs U B OBCEAHEBHOM >ku3HU. Pa3zButue y oOyuarommxcs
HAyYHBIX TIPEJCTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH aireOpanvecKux
abcTpakiuii, cnoco0e OTpakeHHs] MaTEMaTUYECKOM HAYKOW SIBJICHUH U MPOLECCOB
B MpUPOJE W OOINECTBE, POJU MaTEeMaTHYECKOTO MOJECIUPOBAHHS B HAYYHOM
MO3HAHUU U B MPAKTUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ KaueCTB MBIIUICHUS, HEOOXOANUMBIX JJIS aanTallid B COBPEMEHHOM UG POBOM
obmectBe. M3yuenue anreOpnl obOecreurMBaeT pa3BUTHE YMEHHsS HaOII0/aTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apTyMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JICUCTBUSI W BBIBOJIBI,
dbopmynupoBath yrBepxkAcHUA. OCBOCHHE Kypca areOphl 00ecIeunBaeT pa3BUTHE
JOTUYECKOTO MBINIJICHUSI OOYYarOIIMXCS: OHM HCIMOJB3YIOT JACAYKTUBHBIE W
WHAYKTUBHBIE pacCyXJeHus, 0000IeHne 1 KOHKpEeTH3aIiio, abcTparuipoBaHnue u
anajoruto. OOyueHwe  aireOpe  MOpeAnojaraeT  3HAUYUTEIbHBIA  00BEM
CaMOCTOSITENIbHON ~ IeATEIHbHOCTH OOYYalolUXCsl, IMO3TOMY CaMOCTOSTEIbHOE
pelIeHne 3aa4 SBIISETCS peaan3aueil 1eaTeTbHOCTHOTO MPUHIIUIA 00YIEeHHUS.

B cTpykType nporpammsl yueOHOTo Kypca «Airedpay st OCHOBHOTO OOLIETO
o0pa3oBaHUsl OCHOBHOE MECTO 3aHMMAIOT COJEP’KaTeIbHO-METOANYECKHE JTUHUU:
«Uucma ® BBIUUACICHUS», «ANTEOpaWyuecKHe BBIPAKEHUS», «YPABHCHHUS U
HepaBeHCTBa», «Dyukmumy. Kaxmas w3 3TUX coaepKaTelIbHO-METOIUYECKIX
JIMHUYN pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3yUCHUS Kypca, B3aUMOJICHCTBYS C
IpyrUMH €ro JuHUsIMH. B Xone wu3ydeHus ydeOHOro Kypca OO0ydaromuMmcs
MPUXOIUTCS JIOTUYECKU PACCYKNIaTh, UCIOJIb30BaTh TEOPETUKO-MHOXKECTBECHHBIN
s3bIK. B CBs3M ¢ ATMM B mporpaMmy ydeOHOTO Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEJCTAaBICHHBIE BO BCEX OCHOBHBIX pasierax
MaTeMaTHYECKOro o0Opa3oBaHUs U CHOCOOCTBYIOIIME OBJAJEHUIO 00YYaIOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO MareMaTudeckoro s3pika. CoaepkaTenbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Copnepxanve nuHUM «Yucia W BBIYMCICHUSD CIYXKUT OCHOBOM IS
JaIbHENUIIEr0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYaIOUIUXCS
JIOTUYECKOTO MBINIICHUS, (OPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aITOPUTMaMHU, a
TaK)Xe MPUOOPETCHHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX JIJIsi TIOBCETHEBHOM
XU3HU. Pa3BuTHE NMOHATHA O YKCJIEe HAa ypPOBHE OCHOBHOIO O0ILEro o0pa3oBaHUS
CBS3aHO C PAIMOHATHLHBIMU W HPPANMOHAIBLHBIMU YHCIaMH, (OPMUPOBAHUEM
MPEACTABICHUN O JEHCTBUTEIHLHOM YKCIie. 3aBEpPILICHHE OCBOSCHHUS YUCIOBOU JTUHUU
OTHECEHO K CpeiHEMY 00IIeMy 00pa30BaHUIO.

Copeprkanue AByX anreOpandeckux JIMHUN — « AJIreOpanyeckre BhIPaKeHUs
U «YpaBHEHMS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHHUIO Yy OOyUYaIOIIMXCA
MaTEMaTUYEeCKOro ammnapara, HeOOXOJUMOTO JUIsl PEIICHUs 3aJad MaTEeMaTUKH,



CMEXXHBIX TPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOuiero oOpa3oBaHusl y4yeOHBIH MaTepual IPYyNIHUPYETCsl BOKPYT palllOHAIBHBIX
BbIpaXEHUI. Airedpa AEMOHCTPUPYET 3HAUEHHE MaTEMaTHUKU Kak s3blKa JJis
IOCTPOCHUS MAaTEeMaTU4YECKUX MOJENEH, OINUCAaHUS MPOLECCOB U  SIBICHUU
peasnbHOTO MHpa. B 3a1aun o0ydeHus anreOpe BXOIAT TakKe JaJIbHENIIEe pa3BUTHE
AJITOPUTMHUYECKOIO MBIIIJIEHHSI, HEOOXOIMMOT0, B YACTHOCTH, JIJIs1 OCBOEHUS Kypca
WHQOpPMATUKHA, W  OBJAJICHUE HABBIKAMU JCHYKTUBHBIX  PACCYXICHUM.
[IpeoOpa3zoBanne CUMBOJBHBIX (HOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpPaKEHUS,
CIIOCOOHOCTEH K MAaTEeMaTHYECKOMY TBOPYECTBY.

Conepxanue (pyHKIIMOHATBHO-TPA(UUECKON JIMHUU HALIEJICHO Ha MOJIy4YeHHE
oOy4aromuMucs 3HaHUM 0 (PyHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4eCKOW MOJENH
JUIS OTIMCAHUS ¥ UCCIIEI0OBAaHUS Pa3HOOOPA3HBIX MIPOLIECCOB U SIBJICHUM B IPUPOJIE U
oOmiectBe. M3yuenune Marepuana cnocoOCTBYET pa3BUTHIO y O0YUaIOIUXCS YMEHUS
UCIIOJIb30BaTh pa3jM4YHbIE BBIPA3UTEIbHBIE CpPEACTBA S3bIKA MAaTEMaTUKH —
CIIOBECHBIE, CUMBOJINYECKUE, TpaUuecKue, BHOCUT BKJIaJ B (OpMUPOBaHUE
MPEJICTABICHUIA O POJIM MATEMATUKH B PA3BUTHU [TUBUJIN3AIIUN U KYJIbTYPHI.

CornacHo yueOHOMYy IIaHy B 7-9 Kkjaccax u3ydaercs Y4yeOHBIH Kypc
«Anrebdpa», KOTOPbIM BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpPMKaHUS:
«Yucna W BBIUUCIEHUA», «ANreOpanyeckue BbIPAXKEHUS», «YpaBHEHUS U
HEPABEHCTBA», « DYHKIIMI.

Ha uzyudenue yuebHoro kypca «Anredpay» orBonutcst 340 yacos: B 7 Kjacce —
102 4gaca (3 yaca B Hegento), B 8 kinacce — 102 gaca (3 yaca B Hefieno0), B 9 Kiacce
— 136 gaca (4 gaca B He/IeIIO).



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Yucji1a ¥ BBIYUCTICHUSA

JpoOu OOBIKHOBEHHBIE M JECSATHYHbBIC, MEPEX0]] OT OJHON (DOpMBI 3amucu
npobeit k gpyroi. IloHsTHe palMOHAIBLHOTO 4YHUCHA, 3alliCh, CpPaBHEHHE,
yHOpSAJOYMBAHUE  pAlMOHANBHBIX uucel. ApudmeTndeckue JEUCTBUS C
palMOHAIBHBIMYM YUCiamMu. Pemienue 3agad U3 peanbHOM MPAaKTHUKHA HA 4acTH, HA
JpoOu.

CrereHp C HATypaJlbHBIM TIIOKa3aTeJeM: OIpeaesieHrne, MnpeoOpa3oBaHue
BBIPOKECHHUI HA OCHOBE OIPEAENICHNUs, 3anch 00apmuX uncel. [IporeHTs, 3anuch
MIPOIICHTOB B BHUjE JpoOU U ApoOH B BHJIEC MPOICHTOB. Tpy OCHOBHBIC 3a/1aud Ha
MPOIIEHTHI, PEIICHHUE 33]]a4 U3 PeaJbHON MPAKTUKH.

[IpumMeHeHUEe TPU3HAKOB JCIMMOCTH, pa3J0KEHHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCEIL.

PeanmbHble  3aBHUCMMOCTH, B TOM  4YHCle TpsiMas W oOpaTHas
MPONOPLUOHAIBHOCTH.

AnreOpanveckue BbIPAKeHUS

[IepeMeHHBIE, YNCTOBOE 3HAYCHHUE BBIPAKEHUS C IEPEMEHHOM. JlomycTuMbie
3HA4YEHUs NepeMEHHBIX. [IpeacTaBneHne 3aBUCUMOCTH MEXAY BEIUYMHAMHU B BUJIE
dbopmynbl. Beraucnenus o gopmynam. [IpeobpasoBanre OyKBEHHBIX BBIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BbIpAXEHHS, MpaBWiIa MpeoOpa3oBaHUs CyMM U
IPOU3BEIICHUH, TIPABIIIA PACKPBITHS CKOOOK M MPUBEICHUS MOAOOHBIX ClIaracMbIX.

CBoiicTBa CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

Opnouwiensl U MHOTOUWIEHBI. CteneHb MHOTOwIeHa. CloKeHue, BhIYUTaHUE,
YMHOXEHUE MHOTOWICHOB. DOPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBAJIPaT CyMMBI
U KBaApar pazHocTh. Popmylia pa3HOCTH KBaJpaToB. Pa3iioxkeHre MHOTO4JICHOB Ha
MHOXHUTEIH.

YpaBHeHMs U HEpaBeHCTBA

VYpaBHeHUe, KOpEHb YpaBHEHMs, MpaBuia MpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCWJIBHOCTb YPaBHEHHU.

JIuHelHOe ypaBHEHHWE C OJHOM MEPEMEHHOM, YUCIO KOPHEW JIMHEMHOTO
YPaBHEHMUS, pEUIEHUE JINHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHH 1O YCIOBUIO
3aJ1a4i. Pemenne TeKCTOBBIX 3a7a4 C IOMOIIBI0 YPABHEHUM.

JIuneliHoe ypaBHEHUE C IBYMsl EpeMEHHbIMU U ero rpaduk. Cucrema AByX
JMHEWHBIX YPAaBHEHHMM C JByMs INEPEMEHHBIMH. PemieHue cucrem ypaBHEHHU
CIIoco0OM MOACTaHOBKHU. [IprMephI pereHunst TEKCTOBBIX 3371a4 C TIOMOIIBI0 CUCTEM
YPaBHEHUM.

DOyHKIUU
Koopaunara Touku Ha npssmMou. UucnoBele TpoMexXyTKU. PaccTosiHne Mexay
JABYMsI TOUKaMU KOOPAMHATHOM IIPSMOM.



[TpsimoyronbHast cucrema koopauHat, ocu Ox u Oy. AGcuucca U opauHaTa
TOYKH Ha KOOPJIMHATHOM TI0cKoCcTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOpMYyITaMH.
Urenue rpadukoB peasibHbIX 3aBUcUMOcTel. [lonstue pynkuuu. I'paduk dyHkmu.
CpoiictBa (yukiuid. JIluneitnas ¢ynkius, e€ rpaduk. I'paduxk dyukiuu y = [x|.
['paduyeckoe penieHre TUHEMHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YpaBHEHUM.

8 KUIACC

Yucna v BBIYMCICHUA

KBaapatubiii kopeHb u3 uucna. [loHsitue 00 uUppalMOHAIBHOM YHCIIE.
JlecsaTnaabie TPUOTMKEHUS UPPAITMOHANTBHBIX unce. CBOWCTBA apu(hMETHIESCKUX
KBaIPAaTHBIX KOPHEW M X MPUMEHEHHE K MTPEOoOPA30BAHUIO YMCIOBBIX BBIPAKEHUN
Y BBIUHCJIEHUSM. JIeCTBUTEIIBHBIE YUCTIA.

CrerneHb ¢ LEIbIM IMOKa3aTeNeM U €€ cBokicTBa. CTaHIapTHAS 3alKUCh YHACIA.

AuredpanyecKue BbIpaKeHUs

KBagpaTHbIil TpEXUIIEH, PA3JIOAKEHUE KBAPATHOTO TPEXUIEHA HA MHOKHUTEH.

Anrebpanueckass apoOb. OCHOBHOE CBOMCTBO aireOpandeckord apoOwu.
CnoxxeHue, BbIYMTAaHUE, YMHOXXEHHE, JeJIeHHe aireOpanvyeckux JpoOeH.
PanrionanbHbIe BhIpaXEHUSI U UX MPE0Opa3OBAHKE.

YpaBHeHUs U HEPABEHCTBA

KBaapartHoe ypaBHeHue, (hopmyia KOpHEH KBaapaTHOro ypaBHeHUs. Teopema
Buera. PemieHue ypaBHEHUM, CBOISIIMXCS K JIMHEHHBIM M KBAJPATHBIM.
[IpocTeiinue poOHO-paIMOHaIbHbBIEC YPABHEHUS.

['padmueckas maTEpHpETalIUs YPABHCHUA C IBYMS TIEPEMEHHBIMH M CHUCTEM
JMHEWHBIX YPAaBHEHHM C JAByMs IepeMEHHBIMU. [Ipumepsl pemieHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMS IEPEMEHHBIMM.

Pemenrie TekCTOBBIX 337249 anreOpanvdecKuM CIocoOoM.

HucioBble HEPABEHCTBA U UX CBOWMCTBA. HepaBeHCTBO ¢ 0AHOM NEPEMEHHOM.
PaBHOCHMIIBHOCTE HepaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJTHON NEPEMEHHOM.

DOyHKIMHA

[Tonsitue pynkuuu. O0IaCTh ONpPEAEICHUS U MHOKECTBO 3HaUYEHUN (PYHKIIUU.
CrniocoOnI 3a1aHus QYHKIIHIA.

I'paduk ¢ynkuuu. Utenwe cBoicTB GyHKIMU 10 €€ rpaduxy. IIpumeps
rpadukoB GYHKINMA, OTPa)KaAIOIIKUX PEATIbHBIE MPOLECCHI.

OyHKIMY, OMUCHIBAIOIIME TNPSIMYI0 MU OOpaTHYI MPOMOPLHOHAIBHBIE
3aBHCHMOCTH, uX rpaduk. OyHkuun y = x2, y = x3, y = Vx, y=|x|. [padudeckoe
pEILICHUE YPAaBHEHUN U CUCTEM YPABHECHUMU.

9 KJIACC

Yucaa v BLIYUCJICHUSA
PanmonansHbIe ynciIa, UPpAMOHATBHBIE YMCIA, KOHEUYHBIE U OCCKOHEYHBIC
JECATUYHBIC AP0oOr. MHOXECTBO ACHUCTBUTEIBHBIX YNCET, JCHCTBUTEIBHBIC YHCIIA



KaKk OeCKOHEUHble AecsITHYHble apoOu. B3auMHO OIHO3HAYHOE COOTBETCTBHE
MEXy MHOXKECTBOM JIEUCTBUTENBHBIX YACEI U KOOPAUHATHOMN MPSIMOMN.

CpaBHEHME JIEHCTBUTENBHBIX 4YHMCEN, apu(MeTuyecKkue JeUCTBUA C
JNEHUCTBUTEIIbHBIMU YHCIAMH.

Pa3mepbl OOBEKTOB OKpYKAIOLIErO0 MUPA, UIUTEIBHOCTh IIPOLECCOB B
OKPY’KaroIEM MHpE.

[TpuOnam>x€HHOE 3HAUEHUE BEIMYMHBI, TOUYHOCTh NMpUOIMKeHUs. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJIbTaTOB BEIYUCIICHUN.

YpaBHeHMS U HEpaBeHCTBA

JInneliHoe ypaBHeHUE. Pemenne ypaBHEHUM, CBOAAIIMXCS K JINHEMHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOASIIMXCS K KBaApPaTHBIM.
buxBagparHoe ypaBHeHue. lIpumepsl pemieHus ypaBHEHUN TPETbEN U YETBEPTOU
CTEIICHEU PA3JI0KEHUEM Ha MHOKUTEIIN.

Pemenune apoOHO-palMOHaIbHBIX ypaBHEHMH. PelieHue TEKCTOBBIX 3azady
aJreOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ ABYyMs MEepeMEHHBIMU U €ro rpaduk. PemieHue cuctem nByx
JIMHEWHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU. PellleHne CUCTEM IBYX YPABHECHUMU,
OJIHO M3 KOTOpBIX JHMHEHHOEe, a Jpyroe — BTOpoil cremneHu. ['paduueckas
MHTEPIPETALNsl CHCTEMBl YPABHEHUU C IBYMS IIEPEMEHHBIMU.

PemeHne TeKCTOBBIX 3a71a4 aare0panyeckum crocoooMm.

HUucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NIEpeMeHHOU. PemeHune cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HepaBEeHCTBA.
['padmyeckas uHTEepHpeTalys HEPAaBEHCTB M CHCTEM HEPaBEHCTB C JBYMs
IIEPEMEHHBIMHU.

DOyHKIUU

KBanpatuunas ¢yskuus, e€ rpaguk u cpoiictBa. IlapaOosa, koopanHaThI
BEPILMHBI 1apadoJIbl, OCb CAMMETPUH NapadOJIbL.

I'pabuku GyHKIWMiE: y = ky, y = kx + b, y = k/x, y =x3, y=Vx, y = |x| 1 ux
CBOMCTBA.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOIPECCHHU

[IoHsiTHE YMCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHue IOCIEAOBATEIBHOCTH
peKkyppeHTHOH popMyoit u hopMyJIol 1-ro WiIeHa.

ApudmeTrnueckass U reoMmerpuueckas nporpeccuu. QopMmyinbl n-ro ujieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOTrpecChii, CyMMBI IIEPBBIX 7 YJICHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKOH W TE€OMETPUUYECKOW MpPOTrpeccHii
TOYKaMHU Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIN M 3KCIOHEHUUAIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJ/IBTATDBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHMS NPOrpaMMmbl y4eOHOro Kypca
«Anredpa» XapaKTepu3yroTCs:

1) narpuoTHYecKOe BOCIMTAHME:

NPOSIBICHUEM HWHTEpeca K TMPOUNUIOMY H HACTOSLIEMY POCCUHCKOM
MaTeMaTUKH, [I€HHOCTHBIM OTHOIIEHWEM K JIOCTIKEHUSIM  POCCUHCKHUX
MAaTEMATHKOB M POCCHMCKOM MAaTEMaTUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO ITUX
JTOCTIDKCHHUM B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00S3aHHOCTEN TpaKAaHWHA M PeaTN3allii €ro
mpaB, TPEICTABICHHEM O MaTEMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
pPa3TUYHBIX CTPYKTYp, SIBICHUHU, MPOIEAYP TPaKIAaHCKOTO OO0IIecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJIEHUIO STUUECKUX MPOOJIEM, CBI3aHHBIX
C MPAKTUYECKHM IPUMEHEHUEM JIOCTHIKEHH HAyKH, OCO3HAaHUEM BaXHOCTHU
MOPaJIbHO-3THYECKUX TPUHLUIIOB B IESTEIbHOCTH YYEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTME€ B PEUICHUWM MPAKTHYECKUX 3a]a4y
MaTeMaTUYECKOW HAIMPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa3oBaHHUsl HA MPOTSHKEHUH BCEW KU3HU MJIS YCHEHIHONW Mpo¢ecCHOHATbHON
NEATETLHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM WHIUBUIYATbHOU TPAEKTOPUHU 00pa30BaHUS M )KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCTIUTAHUE:

CIIOCOOHOCTBIO K  OMOIMOHAILHOMY W 3CTETHYECKOMY  BOCHIPHUSITHIO
MaTEeMaTUYeCKNX OOBEKTOB, 3aJad, PEHICHUH, PACCYXKICHUN, YMEHHIO BHIICTbH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpHEHTAlMed B JEATEIbHOCTH HAa COBPEMEHHYK) CHUCTEMY HAayYHBIX
MPEAICTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oO1recTBa, MOHMMAaHUEM MATEMaTHYEeCKOW HayKu Kak cdepbl 4YeloBeYeCKOon
JEATEIIBHOCTH, JTANOB €€ PAa3BUTHS W 3HAYMMOCTH JJISI Pa3BUTHUS LMBWIM3ALINH,
OBJIQJICHUEM SI3IKOM MAaT€MaTUKH U MATEMATUYECKOW KYJIbTYpOHW KaK CpPECTBOM
MO3HAHUS MHpPA, OBIAJECHUEM NPOCTEUIIMMHU HaBBIKAMU HCCJIEI0BATEIbCKON
NEATEIIbHOCTH,

6) ¢usuveckoe BocnuTaHue, (POPMHPOBAHUE KYJIbTYPbI 310POBbSl H
IMOIMOHAJILHOIO 0JIArOMOJyYns:

TOTOBHOCTBIO TMPUMEHSTh MaTeMaTHYECKHE 3HAHUSI B MHTEpEcax CBOETO
30pPOBbSl, BEACHUS  3J0pOBOTO  o0Opa3a KU3HM (3M0pOBOE  MHUTaHHUE,
cOaIaHCUpPOBAHHBI PEXUM 3aHSATUH M OTAbIXa, peryispHas (dusuyeckas



aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HABBIKA PEIICKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4ei0BeKa;

7) 3K0JI0THYeCcKOe BOCIIMTAHUE:

OpHUEHTAIMEN Ha MPUMEHEHNE MAaTEMATUYECKUX 3HAHUM JJIs1 PEIICHUS 33/1a4 B
00JIaCTH COXPaHHOCTH OKPY>KarOIIEH Cpejibl, IIIaHUPOBAHUSI MIOCTYIIKOB M OLICHKU
UX BO3MOXKHBIX MOCIIEICTBUH JIJIsl OKPYXKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aIbHOTO
XapakTepa SKOJIOTMYECKUX MPOOJIeM U MMyTeH UX pelieHus;

8) ajanranus K U3MEHAWINMMCSH YCJIOBHAM COLMAJBHON U NMPUPOIHOU
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSAM B YCJIOBHUAX HEONPEACIEHHOCTH, IMOBBIIIEHUIO
YPOBHSI CBOE€HA KOMIIETEHTHOCTH 4Y€pe3 NMPAKTHYECKYIO NESATEIBbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpEeTaTh B COBMECTHOW JIESATEIHHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIICTEHIIUH U3 OIIbITA IPYTUX;

HEOOXOJUMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIUpoOBaTh WU, OHITHUS, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBbI30B, TPEOYIOUIUNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE pEIICHUs] W JeWUCTBUSA, (OPMYJIUPOBATH U OIEHUBATh PUCKU U
MOCJIeNICTBUS, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

ba3oBble jlornyeckue aeicTBus:

e BBIIBILITH U XapaKTEPHU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, MOHSATUHN, OTHOIICHUN MEXIy IMOHATUSAMHU, (HOPMYIUPOBATH
OmnpelereHusl MOHATHW, YCTAaHaBIIMBAaThb CYIIECTBEHHBIM  IPU3HAK
KJIacCU(UKALMU, OCHOBAHUA A1 OOOOIIEHHS W CpaBHEHUS, KPUTEPUU
IIPOBOJMMOTIO aHAJIN3a;

e BOCIPUHUMATh, (OPMYJIUPOBATH U  IPEOOPA30OBBIBATH  CYXKIACHUS:
YTBEpIAUTENIbHbIE W OTPULIATEIbHBIC, €AUHMYHBIE, YacTHblE M OOIIHE,
YCIIOBHBIE;

e BBIBILITH  MAaTEMaTU4YECKHME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
OpoTUBOpeurss B (akTax, AAHHBIX, HAOMIOACHMUSIX M YTBEPXKICHUSX,
IIpeIaraTb KpUTEPUU JUIS BBISIBICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYHIA;

e Ji€JaTh BBIBOAbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX M
VWHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

e pa3dupaTh 0Ka3aTeIbCTBA MAaTEMATHUYECKUX YTBEPXKICHUH (IIPSIMbIE U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSITEIBHO HECIIOXKHBIE JI0KA3aTEIbCTBA
MaTeMaTHYeCKUX (PakToB, BBICTpaMBaTh AapryMEHTALMIO0, MPUBOAUTH
IpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;



BbIOMpaTh crmoco0 pemeHusi ydeOHOM 3adaud (CpaBHHUBATh HECKOJIBKO
BApUMAHTOB pelLIeHUs, BBIOUpATh HauboJee MOAXOMAUMI ¢ Yy4ETOM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPHUEB).

Bba3oBble ucciiegoBarejbcKye 1eHCTBUSA:

UCIIOJIb30BaTh BOIMPOCH KaK MCCIIEOBATEIbCKUNA MHCTPYMEHT MO3HAHMS,
dbopMyIHUpOBaTh BOIPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITEIFHO YCTaHABJIMBATh HCKOMOE U JaHHOe, (OpMHUPOBATH
TUTIOTE3Y, apTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

MPOBOJUTh IO CAMOCTOSTEIHLHO COCTABJICHHOMY IUIAHY HECIIOXKHBIN
HKCMEPUMEHT, HEOOJBIIOE NCCIIEIOBAaHUE IO YCTAHOBJICHUIO 0COOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO PE3yIbTaTam
MPOBENEHHOTO HAOIIOICHUS, WCCIEIOBaHUS, OICHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BHTHE TIPOIlecca, a TaKXKE BBIIBUTATH
MPEJIOJIOKEHUS O €TO PA3BUTUN B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTb MU H30BITOYHOCTh HH(OpPMAIUM, JaHHbBIX,
HEOOXOUMBIX JIJIsl pELIEHMS 3a/1a4U;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh WU HMHTEPIPETHPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUIOB U (YOPM IMpeICTaBICHHUS;

BbIOUpaTh (GopMy MpEACTaBICHUsS HH(POpPMALMM U WUTFOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH{, JIuarpaMMaMu, HWHOM Trpadukod U uX
KOMOUHAIIUSIMU,

OLICHHMBATh HAAEKHOCTh HH(OPMALMU TO KPUTEPUSIM, MPEITIOKEHHBIM
YUUTEJIEM UIH CPOPMYIHUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe 1eiCTBHA:

BOCIIPUHUMATh U POPMYIIUPOBATH CY>KJICHUS B COOTBETCTBUU C YCIOBUSIMU
U LIeJIIMH OOILIEHHUS], SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U NMUCBMEHHBIX TEKCTAX, /1aBaTh MOSACHEHUS MO XOIy PELICHUS
3a71a4l, KOMMEHTHUPOBATh NOJIYYEHHBIN PE3YIIbTAT;

B X0JI¢ 00CY>KJIEHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI,
npo6JieMbl, perraeMoi 3a/1a4uM, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOMCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHaliora, oOHapYyXUBaTh Pa3IUYUEe M CXOJACTBO MO3UIMIL, B
KOPPEKTHOH opme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS;
NOPEACTABIATh  pPE3yJbTaTbl  PEIICHHs  3aJadd,  JIKCIIEPUMEHTA,
UCCJIEIOBaHMSI, POCKTA, CAMOCTOSITENILHO BBIOMPATH (JOpMAT BHICTYIICHUS
¢ Yu€ToM 3aJ1a4 NMpe3eHTAIMN 1 0COOCHHOCTEN ayIUTOPHH;

MIOHMMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAHAHOW U MHAMBHUYaJIbHOU
paboOThI U PEUICHUH YYEOHBIX MaTEMAaTUYECKUX 3a]1aY;



e TPUHUMATH 11€TTh COBMECTHOM NESITEILHOCTH, TUIAHUPOBATH OPTaHU3AITHIO
COBMECTHOM pabOTHI, pacmpenensTh BUAB pabOT, IOTOBapUBAThCH,
00CYXKIIaTh TIPOIIECC U Pe3yabTaT paboThl, 00001aTh MHEHHUSI HECKOJIbKHUX
JIIOJIEH;

e yYacTBOBaTh B TpynmoBbIXx ¢dopMax paboTel (00CyXJIeHHs, OOMEeH
MHEHUSMH, MO3TOBBIE IITYPMbI U APYTHE), BHITIOIHATH CBOIO YaCTh PaOOTHI
U KOOPAWHHUPOBATH CBOM JCHCTBHS C APYTMMH YJICHAMH KOMAaHJBI,
OIICHMBATh KAa4ECTBO CBOETO BKJAJa B OONIMN MPOAYKT MO KPUTEPHSM,
chopMyTUPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIaH, aIrOPUTM PEUICHMS 3aJadd (WA €ro
4acTh), BHIOMpATh CHOCOO pPELICHHUS C y4€TOM HMEIOIIMXCS PECYPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATH
BapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

e BIIQJIETh CIOCOOAMH CAaMOMPOBEPKH, CAMOKOHTPOJISI IPOLIecca U pe3yJibTaTa
peLIEeHNs] MaTEMAaTHYECKOM 3a/1a4u;

e MPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUH 3314,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE PE3yJIbTaTa AEATEIBHOCTH IIOCTABJIEHHOM LIEJIN U
YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKCHHS WM HEAOCTH)KCHUS LIEIH,
HaXOAUTh OIIHUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenus B 7 KJjacce OOYYAOMIMICS TOJYYHUT CIICTYIOIIHE
peIMEeTHbIEC PEe3yIbTaThl:

Yucaa v BIYMCICHUSA

BbinonHsTh, codyeTass YCTHbIE M NHUChbMEHHbIE NPUEMBI, apuPMeTHUYECKue
JEUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HaYeHUS YUCIOBBIX BBIPAKEHHM, MPUMEHITh pazHOOOpa3HbIe
CrocoObl U MpUEMBI BBIUUCIECHUS 3HAYEHUN JPOOHBIX BBIPAKEHUH, COAEpPIKAIIIX
OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH.

[lepexomuth OT oAHON (HOPMBI 3amMKUCH 4Yucen K Apyroi (mpeoOpa3oBbIBaTh
JECATUYHYIO P00 B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B OCCKOHEUYHYIO JICCSITHYHYIO IPOOB).

CpaBHUBATh U YHIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrasTh yKciIa.

BrInosHATE NPUKUAKY U OLIEHKY PE3YyJIbTaTa BBIYMCICHUN, OLIEHKY 3HAYEHUN
YUCJIOBBIX BBIPAXKEHUHN. BBHIMOMHATH JCHCTBUSA CO CTENEHSIMHU C HATYPAIbHBIMU
MOKa3aTEJSIMU.



[IpuMeHSTh PU3HAKY IETUMOCTH, PA3JIOAKEHUE HA MHOKHUTENIHN HATYPaIbHbIX
quced.

Pemate mpakTHKO-OpUEHTHUPOBAHHBIE 3aJ1a4d, CBS3AHHBIE C OTHOLLICHHEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PELMICHUA 3aJ1a4 C YYETOM OTPAHUYCHUHN, CBA3AHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AnreOpanveckue BbIPaKeHUs

Hcnonp3oBath anreOpandecKkyto TEPMUHOIOTHIO U CUMBOJIUKY, IPUMEHSITh €€
B IIPOLIECCE OCBOCHUS Y4eOHOTO MaTepuaia.

Haxomuth 3HaueHuss OyKBEHHBIX BBIPAKCHUN TPHU 3aJaHHBIX 3HAYCHUIX
NIEPEMEHHBIX.

BrimonHsaTe mpeoOpazoBaHus 11€JI0TO BBIPAXKEHUS B MHOTOUJIEH PUBEICHUEM
N0JIOOHBIX CIaraeMbIX, pACKPHITHEM CKOOOK.

BpINoOMHATE yMHOXXEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOYJIEHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CYMMBbI U KBaJpaTa pa3HOCTH.

OcCyIIecTBIATh PA3JI0KEHUE MHOTOWICHOB HAa MHOXHTENIU C IOMOULIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOKHUTES, TPYIIIUPOBKU CIaraeMblX, IPUMEHEHUS
(bopMyIT COKpAIIEHHOTO YMHOKEHHUS.

[TpumeHsTh nMpeoOpa3oBaHUsi MHOTOWICHOB JJIsi pEUICHUS! Pa3IUYHbIX 3a/1a4
U3 MaTEMATHUKHU, CMEKHBIX IIPEAMETOB, U3 PEATIbHON MTPAKTUKH.

Hcrnonb30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU TOKa3aTelsiMUA IS
npeoOpa30BaHUs BHIPAKCHUH.

YpaBHeHMs U HEpaBeHCTBA

Pemare snMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, NMPUMEHSs NpaBUia
nepexoaa OT UCXOJHOI'0 YPAaBHEHMS K PaBHOCWIbHOMY eMmy. IIpoBepsTh, siBaseTcs
JIM YUCIIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOJIbI IPHU PEIICHUN JIMHEWHBIX YPAaBHEHUHN U UX
CUCTEM.

[TonOupaTe npuMepbl Map YUCEN, SBISIONIMXCS PEHICHUEM JUHEHHOTO
YPaBHEHHUS C ABYMSI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM MIOCKOCTU Ipa UK TMHEHHOTO YpaBHEHUS C IBYMsI
NEPEMEHHBIMHU, MOJIB3YSCh T'PapUKOM, NPUBOJUTH TPUMEPDI PEILICHUS YPABHEHUS.

Pemats cucrembl AByX TMHENHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU, B TOM
gucle rpaduyecKy.

CocrtaBisTh W pemiaTh JUHEHHOE YpaBHEHUE WM CHUCTEMY JIMHEHHBIX
YPaBHEHUH MO yCIOBUIO 33Ja4H, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4y NOJIyYEHHBIA PE3YIIbTAT.

DyHKIUU

N300pakath HA KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMCHIBATh YUCIOBBIE IPOMEXKYTKHU Ha
aNre0panyecKoM si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAMHATAM,
CTpOUTH Tpaduku IUHEHHBIX QPyHKIMH. CTpouTh rpaduk PyHKINH Yy = [X|.



OnuceiBaTh C TMOMOIIBI0 (YHKIHWA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMUMHAMU: CKOPOCTb, BPEMS, PACCTOSIHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
POU3BOAUTENILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuthb 3HaueHne PyHKIIMU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHHUS W aHalM3a WHOOpMaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH HH(MOPMAIMIO U3 TpadMKOB PeaIbHbIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOyuenus B 8 Kkjacce OOyYarOMIMICS TOJYYHUT CIICTYIOIIHE
MIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HavyalbHBIE MPEACTABICHUS O MHOXECTBE JCUCTBUTEIBHBIX
YuCeN JJIsl CPAaBHEHMS, OKPYTJIICHUS W BBIYUCICHUN, N300pakaTh ACHUCTBUTEIHHBIC
YUCJIa TOYKaMH Ha KOOPJAWHATHOU IPSMOM.

[IpumeHsATh TOHSATHE apU(METUYECKOrOo KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIOJIB3Ys MPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBINOJIHSATH
npeoOpa3oBaHus BBIPAKEHUM, COJAEPXKAIMX KBaJpaTHbIE KOPHU, HCHOIb3Ys
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX M MaJbIX YHCEN C MOMOUIBIO JECATUYHBIX
npo0eit u creneneit yucna 10.

AnredOpanveckue BbIPaKeHUs

[IpumMeHATP NOHSATHE CTENEHH C LEIbIM I0KA3aTelIeM, BBIIOJIHATH
npeoOpa30BaHus BHIPAKCHHUH, COJEPIKAIINX CTETICHH C IIEJIBIM MOKa3aTeJIeM.

BrIMoTHATE TOKIECTBEHHBIE MPE0Opa30BaHUS PAIIMOHATLHBIX BRIPAKECHHUN Ha
OCHOBE MPABWJI JCHCTBUN HAJ] MHOTOWICHAMH U aNTeOpanvdecKuMu JpOoOsSMHU.

PacknaapiBaTh KBaApaTHBIA TPEXUIEH HA MHOXKHUTEIIH.

[TpumensaTh mpeodbpa3oBaHus BEIPAKECHHM IS PEIICHUS PA3INYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pewate nMHENHBIE, KBAJpPAaTHBIC YPABHEHUS M PalMOHAIBHBIE YPaBHEHMS,
CBOJISAILIMECS K HUM, CHCTEMBI IByX YPAaBHEHHI C IBYMS IIEPEMEHHBIMHU.

[IpoBOAWTH MPOCTEUIINE UCCIIENOBAHUSA YPABHEHUN U CUCTEM yYpPaBHCHHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpecTaBieHuid (yCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUU PEIICHUS, €CIH HUMEET, TO CKOJBKO, W
npouee).

[lepexoauTts OT cioBecHOW (OPMYIUPOBKH 3amadu kK e€ anrebpandeckoi
MOJIEJIA C TIOMOIIBK) COCTABIICHUS YPABHEHUS WJIM CHCTEMBI YPaBHEHHI,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4H IMOJIYYEHHBIN PE3yJIbTAaT.

[IpuMEHATH CBOMCTBA YUCIOBBIX HEPABEHCTB JIJIs1 CPABHEHUSI, OLICHKH, PEIIATh
JMHEHHBIC HEPABEHCTBA C OJTHOM MEPEMEHHON M UX CHCTEMBI, TaBaTh rpad)UuECKyIO
WJUTFOCTPALMIO0 MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIMHA



[Tonnmath W KCMONIB30BaTh (DYHKUMOHAIBHBIE MOHATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHME O00O03HAYEHUS), OMpPENENsATh 3HAYEHUE (PYHKIUU IO 3HAYEHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA PYHKIMU O €€ rpaduKy.

Crtpoutsb rpaduku 3eMeHTapHBIX (YHKIMA BUAA:

y=k/x, y=x2, y=x3,y =|x|, y = VX, OIICBIBATH CBOHCTBA YHCIOBOH (hyHKIHHN
o e€ rpaduxy.

K koniy oOyuenus B 9 kiacce oOydarOHIMICS TOJNYYHUT CIETYIOIINE
peIMEeTHbIEC PEe3yIbTaThl:

Yucaa v BIYMCICHUSA

CpaBHUBATh U YHOPSAIOYUBATH PAllMOHAIbHBIE U UPPALIUOHATIBHBIC YHCIIA.

BoimonusaTe apupmMeTnueckue AeMCTBHS ¢ pallMOHATBHBIMU YHUCIAMH, COYETAas
YCTHBIE M NMHUCbMEHHbIE MPUEMBI, BBIOIHATH BBIUYUCICHUSA C WPPALUOHATBLHBIMU
YHCIIaMHU.

HaxonuTth 3HaueHus CTETEHE! C LeTbIMU MTOKa3aTeNIIMHU U KOPHEHN, BBIYUCIIATh
3HAUYEHMSI YUCITIOBBIX BBIPAKEHU.

OkpyrasiTh JEWCTBUTENbHBIE YHCIA, BBINOIHATh MPUKUIKY pe3yibTaTa
BBIYHCIICHU, OIIEHKY YUCIIOBBIX BHIPAKEHUM.

YpaBHeHUs U HEPABEHCTBA

Petate nuHelHbIE U KBaJIpaTHBIE YPABHEHM S, YPABHEHU S, CBOJSIINECS K HUM,
npocTenime ApoOHO-pallMOHANIbHbIE YPABHEHHUS.

Pemare cucrempl AByX JIMHEMHBIX YPaBHEHHW C JABYMs NEPEMEHHBIMU M
CUCTEMBI JABYX YPaBHEHHI, B KOTOPBHIX OJTHO YPABHEHHUE HE SIBISCTCS JIMHEHHBIM.

Pemate TexcTOBBIE 3amauu  anreOpandecKUM CIOCOOOM C  TOMOIIBIO
COCTaBJICHUS] YPaBHEHUS WJIM CUCTEMBI IBYyX YPaBHEHHM C ABYMsI IEPEMEHHBIMHU.

[IpoBOAMTE MPOCTENIINE UCCIETOBAHUS YPABHEHUM U CUCTEM YpPaBHEHUH, B
TOM YHCII€ C TPUMEHEHUEM TpadUUeCcKUX MPECTaBICHUHN (yCTaHABINBATh, HIMEET
JU ypaBHEHUE WJIM CUCTEMa YpaBHEHUN pELIEHUs, €ClIM HUMEET, TO CKOJbKO, U
npouee).

Pemiate nuHeliHbIE HEPAaBEHCTBAa, KBAaJpaTHBIE HEPABEHCTBA, M300pa’kaThb
pelIeHue HEPABEHCTB HA YHUCJIOBOW MPSMOM, 3alUCHIBATh PEHICHUE C MOMOIIBIO
CUMBOJIOB.

Pemate  cuctemMbl  JTUHEHWHBIX  HEPABEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIIOYAIONIME KBaJpPaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMbI
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMIMCHIBATH PEIIEHUE C IIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEIICHUHU PA3IUYHBIX 33/1a4.

DOyHKIUU

PacnioznaBate (yHKUIMH W3y4eHHBIX BHIOB. [loka3piBaTh CcXeMaTH4ECKH
pacnojoXeHne Ha KOOPAUHATHOM MJIOCKOCTH rpa@uKoB PYHKIMMA BUJA: y = kx, y =
kx +b,y=k/x,y=ax2 +bx + ¢,y =x3, y=\x, y = |x|, B 3aBUCEMOCTH OT 3HaUCHHi
K02(pUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITUH.

Crpouth U n300pakarb CXxeMaTUYECKH rpaduKu KBaJApPAaTUYHBIX (PYHKIUH,
OMKCHIBATh CBOMCTBA KBAJIPATUUYHBIX (PYHKIIUN MO UX IpaduKam.



Pacmo3naBate kBagpatruHyo (QyHKIHIO MO GopMyIie, MPUBOIUTH TPUMEPHI
KBaJpaTUIHBIX (DYHKIIUNA U3 peanbHOM XU3HU, PU3UKH, TECOMETPHH.

YucsioBbIE MOC/I€10BATEILHOCTH U MPOrPeccun

Pacno3naBaTh aprMEeTHUECKYIO U TEOMETPUUECKYIO IIPOTPECCHUH TP Pa3HBIX
crioco0ax 3a1aHusl.

BeIMosHATE  BBIUMCICHHS C  HCMOJb30BaHHEM (GopMyna n-ro ujieHa
apupMETHIYECKON U TEOMETPUIECKON MPOTPECCU, CYMMBI IEPBBIX N WICHOB.

N300pakath YJI€HBI MOCJIENOBATEILHOCTH TOYKAMH Ha KOOPIUHATHON
IJIOCKOCTH.

Pemniate 3agaun, CBA3aHHBIE C YKMCIOBBIMHU ITOCJIENOBATEIBHOCTIMU, B TOM
YHUCJIC 33/1a4M U3 PEATbHON KU3HU (C UCTIOJIH30BAHUEM KaJIBbKYJIATOPA, MU(PPOBHIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3/iesioB U TeM (undposbie)
) NPOrpamMMbl Bcero Kontpoapnbie | Ipaxruieckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypebi
1 Yucna u BeIUHUCICHUS. ParnoHanbHbIe 25 1 0 bubmuorexa [JOK
quciia https://m.edsoo.ru/7f415b90
0 bubmuorexa [JOK
2 AnreOpanueckre BhIpaXeHUS 27 1 https://m.edsoo.rw/7f415590
0 bu6mmorexa [IOK
3 YPaBHCHNS U HCABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
0 bubmuorexa [JOK
4 Koopzmnarst 1 rpaguxu. GyHKuun 24 ! https://m.edsoo.ru/7f415b90
0 bubmuorexa [JOK
> Horopenne n 0000mennue 6 ! https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOTPAMME



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 KVIACC

KosmnuecTBo 4acoB JIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3iesioB U TeM K n (undposbie)
) NMporpaMmbl Bcero Oﬁﬂ TPOJILHEBIC pﬁaanqecxne o0pa3oBaTte/ibHbIE
padoTsI padoThI pecypeb
0 bu6mmoreka [IOK
1 Uucna u Beruncienus. KBagpatasie KOpHU 15 0 htps-//m.cdsoo.ruw/7417af8
) Yucna v Berunciienus. CTeneHp ¢ 1esIbIM 7 0 0 bu6mmoreka [IOK
1I0Ka3arTeyIeM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKkue BeIpaKEHUSI. 5 0 0 bubmmoreka [JOK
KBanparusiii Tpéxunen https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKeHHUS. 15 1 0 bubanorexa HOK
Anrebpanyeckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBa. KBampaTHbie 15 1 0 bubmmoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VpaBHeHus u HepaBeHCTBa. CHUCTEMBI 13 0 0 bubmuorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
0 bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 12 1 htps-//m.edsoo.ru/7f417af8
0 bubmuorexa [JOK
8 ®yHKIKU. OCHOBHBIE TOHATHS 5 0 https://m.edsoo.ru/7417af8
0 bubmuorexa [JOK
? Dymcin. Hncnosric Gynxi ? 0 https://m.edsoo.ru/7f417af8
0 bu6mmoreka [IOK
10 TosTopenne u 06odmenne 6 ! https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 4 0

ITPOTPAMME



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 KUIACC

KoanuectBo yacoB JIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3iesioB U TeM K n (undposbie)
) NMPoOrpaMmblI Bcero OHTPOILHbBIC paKTHieckue o0pa3oBaTejbHbIE
padoTsbI padoThI pecypeb
1 Uucna u Beruncienus. JlelcTBUTENbHBIC 9 0 0 bu6mmoreka [IOK
(e https://m.edso0o.ru/7f419d08
) YpaBHEHHs 1 HEPABEHCTBA. Y paBHCHUS C 14 1 0 bubmmoreka [JOK
OJHOM NEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 0 bubmuorexa [JOK
YpaBHEHUHU https://m.edsoo.ru/7f419d08
0 bu6mmoreka [IOK
4 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 1 https-//m.edsoo.rw/7f419d08
0 bu6mmorexa [IOK
> Pynxum 16 ! https://m.edsoo.ru/7f419d08
0 Bbu6nmuoreka [JOK
6 YucnoBbIe IOCIEA0BATEILHOCTH 15 1 hitps://m.edsoo.ruw/7f419d08
7 [ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3aIUs 57 1 0 Bbu6nmmoreka [JOK
3HAHUU https://m.edso0o.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 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-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

1. ABropckoii nporpammel A.I'. Mepaisika, B.b. ITononckoro, M.C. Skup, E.
B. bynko «Marematuka. 6-9 knaccei». M.: Benrana-I'pad,2016

2. A.11. Epmiosa, B.B. I'os1060poapko, «CaMOCTOSITEIbHBIE M KOHTPOJIHbHBIC
paboTHI M0 MaTemaTuke, 5-9 knacce». Mocksa: Mnekca, 2019

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

http://www.uic.ssu.samara.ru [lyreoautens "B mupe nayku" mis
IIKOJILHUKOB

http://fmi.asf.ru DnexTpoHHas XpecToMaTHsl IO METOUKE MPETOAaBaHU
MaTeMaTUKH

http://methmath.chat.ru MeTtonuka npenogaBanus MaTeMaTUKU
http://mat-game.narod.ru MaTemaTnueckas rHMHACTHKa
http://www.zaba.ru MaTeMaTndecKkre OJIMMITHAJIBI M OJIMMITHATHBIC 33/1a4n
http://www.mccme.ru MOCKOBCKHI IEHTP HEMPEPHIBHOIO MATEMAaTHIECKOTO
oOpa3oBaHU

ttp://www.exponenta.ru MaremaTu4eckuii caint

http://zadachi.mccme.ru MudopmanmonHo-nouckoBas cuctema "3amgaun"
http://alglib.sources.ru bubnuoreka anroputmoB [logdopka cchlIoK Ha
MaTemMaTHueckue pecypcbl MHTepHeTa.

http://www.vspu.ac.ru/de/ TenekoMMyHUKAIIMOHHbBIE BUKTOPUHBI JIJIsI
IITKOJTbHUKOB

http://dondublon.chat.ru/math.htm [lonynapuas maremaruka
http://www.college.ru/mathematics/ OTkpbiTas
marematukahttp://ege.yandex.ru/ TUA

pedsovet.su UHTepakTUBHBIN TeCT-TpeHaxep A nmoarotoBku k 'MA 1o
MaTeMaTuKe.

http://mat.1september.ru - razera «Marematuka» N3narensckoro moma
«IlepBoe ceHTAOps»

http://www.mathematics.ru - Marematuka B OTKPBITOM KOJUIEIIKE
http://www.math.ru - Math.ru: MaTtemaTtuka u o0pazoBanue
http://www.mccme.ru - MOCKOBCKUI HEHTP HENPEPHIBHOTO MAaTEMATUYECKOTO
oOpa3zoBaHuUs

http://www.allmath.ru - Allmath.ru - Bcst MaTeMaTHKa B OJTHOM MECTE
http://eqworld.ipmnet.ru - EQWorld: Mup maTemaTndeckux ypaBHCHHIA
http://www.exponenta.ru - Exponenta.ru: o0pa3oBareybHbIil MaTeMaTUYECKUN
CalT

http://www.bymath.net - Bcst anementapnas maremaruka: CpeaHsis Mar.
WHTEPHET-IIKOJIa



http://www.neive.by.ru/index.html - ['eomerpruueckuii mopran
http://graphfunk.narod.ru - I'padguku ¢pynximii

http://comp-science.narod.ru - /[ugaktnueckue Matepuaibl o HHGOPMATHKE U
MaTeMaTHKe
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