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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sABIsAETCS OJHUM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIETro
oOpa3oBaHMs: OHAa O0ECTIeUnBaET U3YUYCHHE APYTUX JAUCIUIUIINH, KaK €CTECTBEHHO-
HAyYHOTO0, TaK W TyMaHUTAPHOTO LHMKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAOHKEHUS 00pa30BaHUs U B MOBCEAHEBHOM *KU3HU. Pa3BuTHe y 00yuarommxcs
HAyYHBIX TIPEJCTABICHUH O TMPOUCXOXKACHUA W CYIIHOCTH alreOpanvecKux
abcTpakiuii, cnocode OTpakeHUs MaTeMaTUIECKOW HAYKOM SIBIIEHUH U MPOIIECCOB
B MPUPOJE W OOINECTBE, PO MAaTEMaTHYECKOTO MOJEIHPOBAHUS B HAYyYHOM
MO3HAHUU M B MPAKTUKE CITOCOOCTBYET (DOPMUPOBAHHIO HAYIHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILICHUS, HEOOXOIUMBIX I aJanTaluyd B COBPEMEHHOM IU(POBOM
obmectBe. M3ydenne anreOpsl oOecrneunBaeT pa3BUTHE YMEHHUS HaOJ0/1aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBINIICHHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICUCTBUSI W BBIBOJIBI,
dopmynupoBath yTBepkAeHHU. OcBOEHUE Kypca anreOpbl 00ecneunBaeT pa3BUTHE
JIOTHYECKOT0 MBIIIICHUSI OOYYalONIMXCsA: OHHM HCIIOJIb3YIOT JCAYKTUBHBIC H
WHIYKTUBHBIE pacCyXIeHus, 0000IeHne 1 KOHKpPETH3aINio, abcTparupoBaHue u
aganmornto.  OOydeHume  anreOpe  mpeamnojaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITENIbHON ~ IeATEIBHOCTH OOYyYalolUXCsl, IMO3TOMY CaMOCTOSTEIbHOE
pelleHue 3aa4 SBISETCS peaan3alueil 1esTeNbHOCTHOTO MPUHIIUIA 00yYEeHHUS.

B crpyktype mporpamMmbl y4eOHOTO Kypca «Anredpa» miisi OCHOBHOTO
o01mero oOpa3oBaHsi OCHOBHOE MECTO 3aHHUMAIOT COJEPIKATEIbHO-METOANYECKHE
avHUH: «Yucaa ¥ BRIYHCICHUS, «ANreOpanveckie BBIPAKCHU», «YPaBHEHUS U
HepaBeHCTBa», «DyHkimu». Kaxkgas w3 3THX CoIepiKaTeIbHO-METOIUICCKIX
JVMHUHA pa3BUBACTCS Ha MPOTSHKCHUH TPEX JIST U3YUCHHS Kypca, B3aUMOJCHCTBYS C
IpYyTMMH €ro JHHHSAMH. B Xole wu3ydeHus ydeOHOro Kypca OOyJarommMcs
MIPUXOJIUTCS JIOTHYECKH PACCYyKIaTh, MCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBs3W ¢ 3TUM B mporpamMmy ydeOHOro Kypca «AireOpa» BKIIIOUCHBI
HEKOTOpPhIE OCHOBBI JIOTHKH, TPEACTaBICHHBIE BO BCEX OCHOBHBIX paszJenax
MaTEMaTUYeCKOro 00pa30BaHUs U CIOCOOCTBYIONINE OBIAJCHHUIO O0YyJarOITUMUCS
OCHOB  YHHBEpPCAJIBHOTO MareMatudeckoro si3pika. ComepkaTenbHOH U
CTPYKTYpHOH OCOOCHHOCTHIO Y4eOHOTO Kypca «AnreOpa» sBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conmepxanne nuHHA «UuWClIa W BBIYHCICHUS» CIY)KUT OCHOBOW IS
JABHEUIIIETO M3yUYeHUs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYyUYaIOLIUXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS TOJIH30BATHCS alTOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEIHEBHOM
KU3HH. Pa3BUTHE MOHSATHSA O YKCIIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBS3aHO C PAIMOHAIBHBIMU M HPPAIMOHATBHBIMUA YHCIIaMH, (OPMHUPOBAHUEM



NPEACTABICHU O JEHCTBUTEIBHOM 4YHCIE. 3aBEpUIEHUE OCBOCHHS YHUCIOBOM
JIMHUY OTHECEHO K CpeaHeMy 001IeMy 00pa3oBaHMIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ANreOpandecKue BhIPaKEHUSD)
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (hOPMHUPOBAHUIO Yy OOydarOLIUXCA
MaTEMaTHYECKOro ammnapara, HeoOXOOUMOro ajisi pElIeHUs 3ajad MaTeMAaTHUKH,
CMEXHBIX TMPEAMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHe
OCHOBHOTO O00IIero o0pa3oBaHUsA Y4EOHBIM MaTepuall TPYHIUPYETCS BOKPYT
palMOHaIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUYEHUE MAaTEMaTHUKU Kak
A3bIKa JUISL TOCTPOEHUS MaTeMAaTUYECKUX MOJENEH, OINMCAaHUS IPOLECCOB U
SBJIEHUN peanbHOro Mupa. B 3amaunm o0ydeHust anreOpe BXOASAT TaKxKe
JanbHeWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JJII OCBOEHHUS Kypca HH(OPMATUKH, U OBJAJCHHE HaBBIKAMH
JNEeAyKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHre cUMBOJIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHUs, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxanue (pyHKIMOHATBHO-TPA(UIECKON JIMHUN HALIEJICHO Ha MOJIyYeHHE
o0y4JaImuMucs 3HaHUM 0 (PyHKUMAX KaKk BaKHEWIIEH MaTeMaTH4eCKOHW MOJenu
JUTS. OTIMCAHUS M UCCIIEOBaHMs Pa3HOOOPa3HbIX MPOIECCOB U SABJICHUN B MPHUPOJIE
u oduectBe. M3yyeHne martepuana CHocOOCTBYET Pa3BUTHIO Y OOydarolmmxcs
YMEHMSI UCNOJIb30BaTh Pa3JINYHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBbIE, CHMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKJIaJ B (OPMUPOBAHHE
NpEeCTaBICHUIA O POJIM MATEMATUKH B PA3BUTUU LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMYy IUlaHy B 7-9 Kkjaccax u3ydaercs Yy4deOHBIH Kypc
«AnreOpa», KOTOPBIM BKIIIOYAET CIEAYIOLIME OCHOBHBIE Pa3felibl COAECpPMKAHUS:
«Yucna W BBIUUCIEHUA», «ANreOpanyeckue BbIPAXKEHUS», «YpPaBHEHUS U
HEPAaBEHCTBA», « DYHKIIHI.

Ha u3yuenue yueOHoro xypca «Anredpa» orsoautcs 306 gacos: B 7 Kiacce
— 102 4aca (3 ygaca B Henento), B 8 kiacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B HefIeINi0).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Yucsia ¥ BIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JAECATUYHBIC, NEPEXO] OT OJHOM (OpPMBI 3aIUCH
npobeit k apyroi. lloHATHe panMOHAIBHOIO YHMCHIA, 3allCh, CpPaBHEHUE,
YHOPSAOYMBAHUE  PALMOHANBHBIX 4Yuceld. Apudmernueckue JIEHCTBUSA C
palOHAIBHBIMUA YMCIIaMH. Pelenue 3aaad U3 peaJlbHOW NPAKTUKW HA 4acTH, Ha
poowu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeJieM: ONpENeNIeHHue, IMpeoOpa3oBaHUe
BBIPQXEHUI HAa OCHOBE OIpENEICHUs], 3auch 00X ynced. IIponeHTsl, 3anuch
IPOLIEHTOB B BHUJE ApoOU U ApoOH B BUJAE MPOLEHTOB. TpH OCHOBHBIC 33Ja4H Ha
IIPOLIEHTHI, PEILICHHE 3a7a4 U3 PEaJIbHOU ITPAKTUKH.

[IpumMeHeHne TPU3HAKOB  JEIMMOCTH, PA3JIO0KEHUE HA  MHOXUTEIU
HATypaJIbHBIX YHUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4YHClIe MpsMas M oOpaTHas
IPONOPLHOHAIBHOCTH.

AJireOpanyeckue BbIpaKeHUs

IIepemeHHBIE, YUCIOBOE 3HAUYEHUE BBIPAKEHUs C IepeMeHHOM. [lonmycTrmMblie
3Ha4YEHMs IepeMeHHbIX. [IpencraBiienne 3aBUCUMOCTH MEKy BEJITMYMHAMU B BUJIE
(dopMmyiibl. Beruucienus no gpopmynam. IlpeodpazoBanue OyKBEHHbBIX BbIpaXKEHUH,
TOKJECTBEHHO paBHBIC BBIPAKEHUS, TNpaBWia NPeoOpa3oBaHUs CyMM H
IIPOM3BEIEHUH, MPaBUJjIa PACKPBITUS CKOOOK 1 IPUBEIEHHUS TOIOOHBIX CIaraeMbIX.

CBOMCTBA CTENEHU C HATyPAJIBHBIM II0KA3aTEIIEM.

OpnHounensl u MHOrouseHsl. CreneHp MHoOrouneHa. Cio)keHue, BBIYUTAaHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMynbl COKpPAIIEHHOTO YMHOXKEHMS: KBaJpar
CyMMBl M KBagpar pasHoctu. Popmysia pa3sHOCTH KBaAparoB. Pasmoxenue
MHOI'OYJICHOB Ha MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHME, KOpPEHb YypaBHEHHUs, IpaBHia IMpeoOpa3oBaHUs YypaBHEHMUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IIEPEMEHHOW, YHCIO KOpPHEU JIMHEWHOTO
YPAaBHEHUS, pELICHUE JIMHEHWHBIX ypaBHeHUM. COCTaBICHME YPABHEHUH IIO
YCJIOBHIO 3aJ1a4M. PelieHre TeKCTOBBIX 3a7a4 C TOMOILBI0 YPABHEHH.

JIuneliHOEe ypaBHEHHE C IBYMs NIEPEMEHHBIMU U ero rpagpuk. Cucrema IByX
JMHEWHBIX yPaBHEHHMM C JByMs NEpPEMEHHBIMU. PemieHue cucrem ypaBHEHHU
crnocoboM moACTaHOBKH. [Ipumepsl pelieHusi TEKCTOBBIX 3ajad C IOMOIIBIO
CHUCTEM ypaBHEHHM.

DyHKIMHA



Koopaunara Touku Ha npsiMou. UucnoBele TpoMexXyTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAMHATHOM IIPSMOM.

[IpssmoyronbHast cuctemMa koopauHaT, ocu Ox u Oy. AGcrucca u opJauHaTa
TOUYKM Ha KOOpJIMHATHOM IockocTu. [IpuMeps! rpadukos, 3a1aHHbIX GopMyIamMH.
Urenune rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuuu. [paduk
¢bynxun. CpoiictBa ¢pynkuil. Jluneitnas pynkuus, e€ rpagux. I'paduk Gynkunn
y = [x|. I'paduueckoe perieHre IMHEWHBIX ypaBHEHWHW U CHCTEM JIMHEMHBIX
YPaBHECHUU.

8 KUIACC

Yucaa v BIYMCICHUSA

KBaaparubiii kopeHb u3 uucia. [loHsitue 00 uUppalMOHAIBHOM YHCIIE.
JecsaTuuHbie TpUOIMAKEHUST UppallMOHANIBHBIX ynces. CBoicTBa apudMeTHiecKux
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K MPe0OPa30BaHUIO YHCIOBBIX BHIPAXKEHUN
Y BBIUHCJIEHUSM. J|eHCTBUTENBHBIE YUCIIA.

CreneHb ¢ LETbIM IMOKa3aTeNeM U €€ cBoricTBa. CTaHAapTHAS 3alUCh YHACIA.

AnredOpanveckue BbIPaKeHUS

KBagpaTHblii  TpE€XuieH, pas3ioKEHWE KBAJApPAaTHOIO  TpEXWiIeHa Ha
MHOKHUTEIIH.

Anrebpanueckas apoOb. OCHOBHOE CBOMCTBO aireOpandeckon apoOwu.
CnoxxeHue, BbIYMTAaHUE, YMHOXXEHHE, JeJIeHHe anreOpandyeckux JpoOeH.
PanrionanbHbIe BhIpaXKEHUS U UX MPEOOpPa3OBAHKE.

YpaBHeHUs U HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢GopMmyna KOpHEH KBaJApaTHOTO YpaBHEHHUS.
Teopema Buera. Pemenne ypaBHeHMM, CBOASIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiiie qpoOHO-palMOHAIbHBIE YPaBHEHHUS.

['padrueckas mHTEpHpeTalvsi YPABHEHUI C IBYMsI IEPEMEHHBIMU U CUCTEM
JMHEWHBIX YPAaBHEHHW C JAByMs IIepeMEHHBIMHU. lIpuMmepsl pemienus cucreMm
HEJIMHENHBIX YPABHEHUI C IBYMs IEPEMEHHBIMMU.

Pemenre TekCTOBBIX 33249 anreOpanvdecKuM CIocoOoM.

YucnoBble HEPABEHCTBA U UX CBOKMCTBA. HEpaBEHCTBO C OIHON NMEPEMEHHOM.
PaBHOCHIIBHOCT, HEpaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJJTHON NEPEMEHHOM.

DyHKIUU

[Tonsitue @ynkuuu. OOMacTh ONpeAesieHHs] W MHOXKECTBO 3HAaYeHUU
dbyukiuu. CiocoOsl 3aaHust GyHKIIUI.

I'paduk ¢ynkuuu. Utenwe cBoicTB ¢GyHKIUU 1o e€ rpaduxy. ITpumeps
rpadukoB QyHKIMIA, OTpaKAIOIIUX peaTbHbIE MPOIECCHI.



OyHKIMKA, OMUCHIBAIOIIME TIPAMYIO ¥ OOpaTHYIO MPOMOPIHUOHAIBHBIC
3aBHCHMOCTH, HX rpaduki. Oyukuun y = x2, y = x3, y = Vx, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHEHUM.

9 KJIACC

Yucsia ¥ BIYMCICHUS

PannonanbHpie 4ncna, UppallMOHAIbHBIE YUCIAa, KOHEYHbIE U OECKOHEUHBIE
JecsATUUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YUCEN, AEUCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHble JAeCSITUYHble ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEKly MHOKECTBOM JEUCTBUTEIIBHBIX YHCENI U KOOPAUHATHOU MPSMOU.

CpaBHeHHE JIEHCTBUTENBHBIX 4YHCeN, apuMeTnyecKkue MAeWCTBUA C
JEUCTBUTEIIbHBIMU YHCIAMH.

Pa3mepbl OOBEKTOB OKpY’KalOLIEro MUPA, UIUTEIBHOCTh IIPOLECCOB B
OKpPY’KaroIlleM MHpE.

[TpubnmxEéHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3ynbTaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

Jlunerinoe ypaBHeHuE. Pellienrue ypaBHEHN M, CBOASAIIMNXCS K JIMHEWHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOASIIMXCS K KBaApPaTHBIM.
bukBangparnoe ypaBHeHue. lIpumepsl pemeHuss ypaBHEHUN TPETbEU M YETBEPTOU
CTEIIEHEUN PA3JI0KEHUEM Ha MHOKUTEIIN.

Pemenune apoOHO-palMOHANbHBIX ypaBHEHHUH. PelleHue TEKCTOBBIX 3aznady
anreOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ AByMs MEepeMEHHBIMU U ero rpaduk. Pemienue cuctem IByX
JIMHEWHBIX YPABHEHUU C ABYMs IIEPEMEHHBIMU. Pelienne cucrteM IByX ypaBHEHHM,
OIHO U3 KOTOPbIX JIMHEHHOE, a JApyroe — BTOpoil creneHu. ['paduueckas
VHTEPIPETALNs] CHCTEMbl YPAaBHEHUM C IBYMs IEPEMEHHBIMU.

PemeHne TeKCTOBBIX 3a71a4 aare0panyeckum crocoooMm.

HUucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mIEepeMeHHOU. PemeHue cucrem
JMHENHBIX HEPAaBEHCTB C OJHOM IepeMeHHOW. KBaapaTHble HepaBeHCTBA.
I'paduueckas MHTEpIpETAalMs HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMHU.

DyHKIUU

KBanpatnunas ¢yskius, e€ rpapuk u cBoiictBa. [lapaGomna, xkoopauHaThI
BEPILMHBI 1apadoJIbl, OCb CAMMETPUHN NapadOJIbL.

I'padukn bysxmmit: y =kx, y =kx + b, y =k/x, y =x3, y = Vx, y = |x| 1 ux
CBONCTBA.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPECCHHU



[ToHsiTHE YMCIIOBOI MOCIEAOBATEIBHOCTH. 3aJaHUE IOCIEA0BATEIbHOCTH
pPEeKyppeHTHOH (opMyIoil u PopMyIIol 1-TO YiIeHa.

ApudmeTrnueckass U reoMmerpuueckas mporpeccuu. Popmylbl n-ro uieHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeCCHii, CyMMBI IIEPBBIX 7 UJIEHOB.

N3o0paxkenne ujiaeHOB apuMETHUYECKOH M TeOMETPHUUYECKOM MPOTrpecCHid
TOYKaMM Ha KOOPAMHATHOM IJIOCKOCTH. JIMHEHMHBIM M JKCHOHEHUMAJIBHBIA POCT.
CnosxHbIE IPOLEHTHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4yHOCTHBIE pe3yJbTaThl OCBOCHHUS MporpamMmbl ydeOHOro Kypca
«AnreOpa» XapaKTEepU3yHOTCSL:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY M HACTOSAIIEMY POCCHUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOM MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAaHUIO 3THX
JOCTHMKEHHUM B IPYTHX HayKaX U MPUKIAIHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHMHA U peaTu3aliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, SBJICHUH, POLEAYp TPaKJaHCKOro oOecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOIEM, CBI3aHHBIX
C NpPaKTUYECKHUM NPUMEHEHUEM JOCTWKEHUN HayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JACATEIBHOCTH YYEHOTIO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCELICHUH IPAKTUYECKUX 3a7ad
MaTEMaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHHUsl HA MPOTSKEHUHM BCEW KU3HU NI YCHEHIHOM Mpo¢ecCHOHaIbHON
JESATEIIbBHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BbIOOPOM U
IOCTPOECHUEM MHIAUBUAYAIBHON TPAEKTOPUHM OOPa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTH4YecKoe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY U  OCTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, PacCyXACHHH, YMEHHMIO BUJAETH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUEHTAaLlUE B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
IPEJCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, TMOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl 4YelOBEYECKOU
JEATEIbHOCTH, JTANlOB €€ Pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTUS LMBWIM3ALMM,
OBJIAJICHUEM SI3bIKOM MATEMATHKW U MATEMAaTHYECKOW KyJIbTYpPOH KaK CpelCTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM MPOCTEUIIMMH HaBbIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usnueckoe BocnuTaHue, (popMHpOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ATONOIYYHS:

TFOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHMS B HHTEPECaX CBOEIrO
30pOBbs, BEAEHUA  370poBOoro oOpa3a JKM3HM  (340pOBOE  IHTAHUE,
COQIaHCUPOBAHHBIM PEXKMUM 3aHATUH M OTHAbIXa, peryjsipHas (usnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediexkcuu, NpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY M TaKOTO K€ MpaBa JAPYroro 4yeaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpHEHTALlME HAa NIPUMEHEHNE MAaTEMAaTUYECKUX 3HAHMM JUIS pelleHus 3a1ad
B 00JacTH COXPAaHHOCTH OKpY’KaloLel cpeapl, IMJIaHUPOBAaHUS IOCTYNKOB U
OLIEHKM HMX BO3MOJKHBIX TIOCJIEICTBUM JUIsl OKPYKAlOLIEW Cpelbl, OCO3HAHUEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MTyTeH WX PEIICHHUS;

8) aganTanusi K M3MEHAIUMCH YCJIOBUAM COLMATBHOM U NPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€pPE3 MPAKTHUECKYIO IEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTbCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOM IESTEIbHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIUH U3 OIIbITA IPYTHX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHUCIE
dbopMyIMpOBaTh UJIEH, TOHITUS, TUTIOTE3bl 00 0OBEKTaX U SIBJICHUSX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEPUIUTHl COOCTBEHHBIX 3HAHUN W
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO  CHUTYyalUIO, BOCIPUHHMMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOLIUI KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAaeMble pEIICHUsT U ACUCTBUS, (POPMYIHMPOBATH M OICHUBATh PHUCKH U
NOCIEACTBUSL, (POPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue AeicTBUA:

e BBIBJISATh U XaPAKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
00BEKTOB, TOHATHHA, OTHONIICHWA MEXIy MOHATUSAMH, (DOPMYyIHpPOBATH
ONpENCICHUSI  TIOHSTUM, YCTAHABJIMBATh CYIIECTBEHHBIA  IPU3HAK
KJaccuduKalu, OCHOBAaHUs JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MPOBOJIUMOTO AHAJIN3A;

e BOCIPUHUMATH, (opMymHpOBaTH U MNPeoOpPa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €IUHUYHBIC, YAaCTHBIC W O0OIIHe,
YCIIOBHBIE;



BBIBJIIT ~ MATEMAaTUYECKUME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSX M YTBEPIKICHUSX,
npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH M
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JNEOYKTHUBHBIX M
VHIYKTUBHBIX YMO3AaKIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKIEHUH (MIpsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIbHO HECJIOXKHBIE JJOKa3aTEJIbCTBA
MaTeMaTHYeCKUX (PaKkToB, BBICTpaMBaThb AapryMEHTalMI0, MPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;
BbIOHMpaTh CMOco0 pemeHus y4yeOHOM 3adaud (CpaBHHUBATH HECKOJBKO
BapMAHTOB pEUIeHMs, BHIOMpaTh HauboNee NOAXOASIMIMNA C Yy4ETOM
CaMOCTOSITENIbHO BbIJICJIEHHBIX KPUTEPUEB).

Ba3oBhIe uccieaoBaTe/LCKHeE JeCTBUA:

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

OPOBOJIUTH 110 CAMOCTOSATENIBHO COCTABIEHHOMY IUIAHY HECJIOXKHBIN
OKCMEPUMEHT,  HEOOJbIIOE  HCCIEAOBAaHHWE MO  YCTAaHOBIICHUIO
0COOEHHOCTEHl MaTeMaTHYECKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXy coOO0M;

CaMOCTOATENBHO (HOpMyTUpPOBaTH 0000IIEHNS M BBIBOJBI 110 pe3yJibTaTaM
NPOBEAEHHOTO HAOIOACHUS, MCCIEI0BAaHMs, OLICHWBATh JOCTOBEPHOCTD
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAKXKE BBIIBUTATH
NPEOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOUYHOCTh MU HW30BITOYHOCTh HH(OpPMAIUH, TaHHBIX,
HEOOXOUMBIX JIJIsl pELICHUS 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh WU HHTEPIPETUPOBATH
MH(POPMALMIO Pa3IMUHBIX BUAOB U (OPM IIPEICTABICHMUS;

BbIOMpaTh (OpMy MNpPEACTaBICHUS HH(POpPMALMM M WUIFOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH{, JuarpaMMamMi, HHOM Trpadukod U uX
KOMOUHAIUSIMU,

OLICHHMBATh HAAEKHOCTh HMH(OpPMALMU O KPUTEPUSIM, IPENTIOKEHHBIM
YUUTEIEM UM CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHUBepPCcAJbHbIE YueOHbIe 1eiiCTBHUA:



BOCIpUHUMATh H  (OPMYyJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIENISIMU OOUIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a7a9i, KOMMEHTHPOBATh IMOTYYCHHBIN pPe3yibTar;

B X0JIe 00CYKIEHUS 3a7]aBaTh BOTPOCHI MO CYIIECTBY 00CYK1aeMOM TEMHI,
npo6JieMbl, penraeMoi 3a/1aduu, BbICKa3bIBaTh UJIEU, HAIIEJIEHHBIE HA TIOUCK
peIlIeHusl, COMOCTaBISATH CBOM CYXKICHHUS C CYXIECHUSMH JIPYTHX
YYaCTHUKOB JHaJIOTa, OOHAPYKUBATh PAa3IMYUe M CXOJACTBO MO3UIUH, B
KOPPEKTHOH opme PopMyTupOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS,
NPEJICTaBISITh  pPE3yNbTaThl  pElIeHWs  3a/Jadd,  JKCIIEpPUMEHTa,
UCCIIEIOBaHMsI,  TMPOEKTa,  CaMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C yUETOM 3a/1a4 MPE3eHTAUU 1 OCOOEHHOCTEN ayIMTOPHUH;
NOHMMAaTh W WCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOH W
WHANBUAYATbHONH palbOThl TpU pPEIICHWH YUYeOHBIX MaTeMaTHYECKUX
3ajady;

OPUHUMATH 1EJIb COBMECTHON AESTENbHOCTH, IUIAHUPOBATh OPTraHU3aILUIO
COBMECTHON pabOThI, pacmpenensaTh BUIbI padOT, JIOTOBapHUBATHCS,
00CY>XJ1aTh MIPOIIECC U Pe3yabTaT paboThl, 000011aTh MHEHHUSI HECKOJIbKHUX
JIIOJIEH;

y4acTBOBaTh B TpYNIOBBIX ¢opMax paboTel (oOcyxaeHus, OOMeH
MHEHHUSIMH, MO3TOBBI€ IITYPMBbl U JpYyTU€), BBINOJHATH CBOI YacTb
paboThI U KOOPIAUHUPOBATH CBOM JIEHCTBUS C APYTUMHU WICHAMH KOMaH/IbI,
OIICHUBATh KAa4eCTBO CBOETrO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIUPOBAHHBIM YYACTHHUKAMH B3aUMO/ICHCTBUSI.

PerynsiTuBHBIC YHMBeEpCcaJbHbIe Y4eOHbIe NeiCTBHSA
Camoopranusanms:

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, QJITOPUTM PEUICHUs 3aJauyd (MU €ro
4acTb), BbIOUpaATh CHOCOO pElIeHHs] C YYETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATH
BapHAHTHI PEHICHU ¢ Y4ETOM HOBO MH(OpMALIUK.

CﬂMOKOHTpOJI]:, IMOIUOHAJIbHBbIN HHTE/LJIEKT:

BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJISI Iporecca U
pe3yibTara pelieHusa MaTeMaTHYeCKOH 3a1auu;

NpEABUJIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HMKHYTb HpPH PEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEILCTB, HAMJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa JESITEILHOCTH MOCTABICHHON 1ENIU
U YCIIOBUSIM, OOBSCHSITh MPUYUHBI JOCTHXKCHUS WU HEIOCTIKCHUS 1IEIH,
HAXOJIUTh OIMHMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHmy oOyueHus B 7 Kkjacce OOydarOIMMHCS MOJYYUT CIEAYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Yucsia ¥ BIYMCICHUS

BoimonusaTe, codyeras yCTHbIE M NHUCbMEHHBIE MPHUEMBI, apu(pMeTHUEeCKHe
JEUCTBHUS C PAalMOHAIIBHBIMU YUCIIAMM.

HaxoauTh 3HaueHMs YHCIOBBIX BBIPAXKEHUN, NMPUMEHSTh pa3HOOOpa3HbIE
CrocoO0bl U MPUEMBI BBIYMCIICHUS 3HAUYEHUN IPOOHBIX BBIPAKEHUI, COJEpKaIUX
OOBIKHOBEHHBIE U IECATUYHBIE APOOH.

[lepexonuTh OT onHOM (POpPMBI 3amUCH YUCEN K ApyroM (mpeoOpa3oBBIBATH
JECATUYHYI0 Jpo0b B OOBIKHOBEHHYI, OOBIKHOBEHHYIO B JECITHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHHBATh U YIIOPSIOYMBATH PALIMOHAIBHBIE YHACIIA.

OKpyTasTh YUCIIA.

BrInosHATE NPUKUAKY U OLIEHKY PE3YJIbTATa BBIYUCIICHUN, OLICHKY 3HAYEHUN
YUCJIOBBIX BBIPAXXCHUHN. BBINOIHATE AEUCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
IIOKAa3aTeJISIMH.

[IpuMeHATh  NPU3HAKKM  JACIUMOCTH,  PA3JOXKEHUE HA  MHOXHTEIU
HaTypaJbHbIX YUCEIL.

Pemate NmpakTHKO-OPUEHTUPOBAHHBIE 33Ja4H, CBS3aHHBIE C OTHOILLECHUEM
BEJIMYMUH, IPONOPLUUOHAIBHOCTBIO BEIMYMH, IIPOLICHTAMM, WHTEPIPETUPOBATH
pe3yabpTaThl PEIICHUs 33/a4 C YYETOM OIPaHUYEHUH, CBSI3aHHBIX CO CBOWMCTBAMMU
paccMaTpUBAEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonp30BaTh aiaredpanyecKyrd TEPMHUHOJIOTMIO U CUMBOJIUKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaa.

Haxomute 3HaueHHs OyKBEHHBIX BBIPQKCHHMH MPHU 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BoimonusaTe  mpeoOpazoBaHUs  IIEJIOTO  BBIPAKEHHUS B MHOTOUJICH
IPUBEIEHUEM NOJOOHBIX CIaraéMbIX, pACKPhITHEM CKOOOK.

BBINONMHATE yMHOXXEHHME OJHOWIEHA HAa MHOTOWIEH M MHOIOYICHa Ha
MHOTOYJICH, IPUMEHSTh (POPMYJIbI KBaipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCylIeCTBIIATh PAa3JIOKEHUE MHOTOWICHOB HA MHOMHUTEIUM C IOMOILBIO
BBIHECEHHS 3a CKOOKM OOLIEr0 MHOXWTENs, TIPYNIHUPOBKU  CIAraeMblX,
IpUMEHEHUs (OPMYJT COKPAILEHHOTO YMHOKEHUS.

[TpumensTh npeoOpa3zoBaHUsl MHOTOUYIEHOB JUIsl PELICHUS PAa3JIMYHbIX 3aja4
U3 MAaTEMAaTHKHU, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTHUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypaJlbHBIMU IOKAa3aTeIsIMUA IS
IpeoOpa30BaHus BIPAKECHUIA.



YpaBHeHMS U HEpaBeHCTBA

Pemare snMHENHBIE ypaBHEHHs C OJHOM IEPEMEHHOM, MPUMEHSS NpaBUia
nepexoaa OT UCXOJHOI'0 YPAaBHEHMS K paBHOCWIbHOMY emy. IIpoBepsTh, siBaseTcs
JIM YUCJIO0 KOPHEM YpaBHEHHUS.

[IpumensTh rpaduyeckre METOIbI IPU PEIICHUH JIMHEUHBIX YpaBHEHUN U UX
CHCTEM.

[TonGupate mnpuMepbl Map 4YHUCEN, SBIAIOMIUXCS PEIICHUEM JUHEHHOTOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH T'paUK JMHEWHOrO YpPaBHEHHUS C
JIBYMSI TIEPEMEHHBIMH, MOJIb3YsICh TpadUKOM, HPUBOJAUTH MPUMEPHI pPEIICHUS
YpaBHEHUS.

Pewmate cuctemsl 1ByX JUHEHHBIX YPABHEHUN C ABYMs IEPEMEHHBIMU, B TOM
qucie rpapuyecku.

CocraBnsaTe W pewmiaTh JIMHEMHOE YpPaBHEHUE WM CUCTEMY JIMHEHHBIX
YPAaBHEHUH 1O YCJIOBHUIO 3aJa4d, HWHTEPOPETHPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4¥ NOJIyYeHHBIN PE3yIbTAT.

DyHKIUU

N300pakath Ha KOOPAUHATHOU MPSMOM TOYKH, COOTBETCTBYIOIIUE 33/IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMCHIBATh YUCIOBBIE IPOMEXKYTKHU Ha
anreOpanvdeckoM s3bIKeE.

OTtMeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM MO 33JlaHHBIM KOOpJMHATaM,
CTpOUTh Tpaduku TUHEHHBIX PyHKIMHA. CTpouTth rpaduk pyHkUN y = [X|.

OnuceiBaTh C TMOMONIbIO (GYHKUIMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJINYMHAMU: CKOPOCTb, BPEMS, PACCTOSIHUE, II€HAa, KOJUYECTBO, CTOUMOCTb,
IIPOU3BOJUTENBHOCTD, BpEMS, 00bEM pabOTHI.

Haxoauth 3HaueHne GyHKIUHU MO 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHUS W aHaliW3a MH(Opmanuwu,
U3BJIEKATh U UHTEPIPETUPOBATH HH(MOPMAIUIO U3 TpadUKOB PeaIbHbIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOyuenus B 8 kjacce OOyYarONIMiiCS TONYYUT CIICTYIONTHE
IPEIMETHBIE PE3YJIbTATHI:

Yucna v BBIYMCICHUA

Hcnonb30BaTh HadajdbHBIE MPEICTABICHUS O MHOECTBE JIEUCTBUTEIBHBIX
YHCell Al CPaBHEHUs, OKPYTJICHUS U BBIUMCICHUM, N300pakaTh ACHCTBUTEIbHBIC
YUCJ1a TOYKaMH Ha KOOPJAMHATHOU MPSAMOU.

[IpumeHsaTh TOHSATHE apU(METUYECKOrOo KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIIOJB3YS MPU HEOOXOJUMOCTH KaJIbKYJISTOP, BBIMNOJIHSATH
npeoOpa3oBaHus BBIPAKEHUM, COJAEPXKAIMX KBaJpaTHbIE KOPHU, HCHOIb3Ys
CBOWCTBA KOPHEMN.



Hcnonp30BaTh 3amucyu OONBIIMX M MAJbIX YHCEN C MOMOIIBIO JECATUYHBIX
npobeilt u creneHeit uncna 10.

AJiredpanyeckue BbIpaKeHUs

[IpyMeHATh TOHATHE CTENEHUM C LENbIM IOKAa3aTEJIEM, BBINOJIHATh
npeoOpa30oBaHus BbIpAXKEHUH, COAEPKAIIMX CTENIEHH C LIEJIbIM MOKa3aTeeM.

BrIMmoHATE TOXKIECTBEHHBIC MPEOOpPa30BaHUS PAITMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBWJI ACHCTBUIN HAJ MHOTOUJICHAMH U aNreOpandecKuMu ApOOsiMHu.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[TpumeHsTh npeodpa3oBaHus BbIPAXKEHUM I pelIeHUs] pa3IMyHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATbHON NPAKTUKHU.

YpaBHeHMs U HEpaBeHCTBA

Pemate nuHeNHbIC, KBaJIpATHBIE YPABHEHUS W PAlLMOHAJIbHBIC YPaBHEHHS,
CBOJISALLIMECS K HUM, CUCTEMBI IByX YPAaBHEHHI C IBYyMS IEPEMEHHBIMHU.

[IpoBOAWTH MPOCTEUIINE UCCIICNOBAHUSA YPABHEHUN U CUCTEM yPAaBHCHHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKux MpecTaBlIeHn (YCTaHaBIUBAaTh, UMEET
JM ypaBHEHUE WJIM CHCTEMA YPAaBHEHUW PEIICHUS, €CIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT ciOBeCHOW (HOPMYIMPOBKU 3ajauu K €& anreOpanyecKoiu
MOJENN C IIOMOUIIBIO COCTABJIEHUS YPABHEHUS WA CHUCTEMBl YpPAaBHEHHIA,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33]1a4d MMOJIyYEHHBIN PE3yJIbTar.

[IpuMeEHATh CBOMCTBA YHCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLICHKH,
pelaTh JMHEWHBbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M UX CUCTEMBI, JaBaTh
rpa@uyuecKyo WUIIOCTPALIMI0 MHOXKECTBA PEIICHUNA HEpPAaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DyHKIUA

[TornmMaTe W KCMONB30BATh (PYHKITMOHAIBLHBIE TIOHATHS W SI3BIK (TEPMUHBI,
CUMBOJIMYECKHME O0O03HAYEHUS), ONpPENENsATh 3HAYEHUE (PYHKIUU IO 3HAYEHUIO
apryMeHTa, ONpeAesiaTh CBOMCTBA PYHKIMU O €€ rpaduKy.

Crpoutsb rpaduku 3eMEeHTapHBIX (YHKIIMA BUIA:

y =kix,y =x2, y = x3,y = x|, y = VX, OIHICBIBATb CBOWHCTBA YHCIOBOI
byHKIMH 110 €€ rpaduKy.

K koHiy oOyuenus B 9 kiacce oOydaromIMiicss MOJYYHUT CIIETYIOLIUE
MIPEAMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YNIOPSAI0YMBATH PALIMOHAIIBHBIE U UPPALMOHAIIbHBIC YUCIIA.

BremmonasaTe  apudmMernueckne ACUCTBUS C  pallMOHATBHBIMH  YHCIIAMH,
coyeTass YCTHbIE UM IIMCbMEHHBIE MPHUEMBI, BBINOJHATh BBIYUCICHUS C
UppalMOHaIbHBIMU YUCIAMU.



HaxonuTte 3HaueHMsi CTENMEHEM C LENbIMHA TMOKAa3aTelsIMA W KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMN.

OKpyIJisiTh  IEUCTBUTENBHBIC YHCJA, BBINOJHATh MPUKUAKY pe3yJibTara
BBIYMCJIEHU, OLIEHKY YMCIIOBBIX BBIPAKECHUI.

YpaBHeHUs U HEPABEHCTBA

Pemare nuHENHBIE W KBaJApaTHBIC YPaBHEHHS, YPAaBHEHUs, CBOJSIIMECS K
HUM, TIPOCTEHIITNE APOOHO-PAITMOHAIEHBIE YPABHECHHSI.

Pemate cuctembl ABYyX JNHMHEHHBIX YpaBHEHHUW C JBYMsI NEPEMEHHBIMH M
CHUCTEMBI JIBYX YPAaBHEHHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBIISICTCS JINHEHHBIM.

Pemate TekcTOBbIE 3aauu  anreOpaMdecKUM CHOCOOOM €  MOMOUIBIO
COCTAaBJIEHUS YPABHEHUS WIIM CUCTEMBI IByX YPAaBHEHUH C JBYMS [IEPEMEHHBIMMU.

[IpoBOAUTE MPOCTENIINE UCCIICTOBAHUS YPABHEHUM U CUCTEM YpPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX NpeicTaBieHuid (yCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIM HUMEET, TO CKOJBKO, W
npouee).

Pemate nuHeliHBIE HEPABEHCTBA, KBAJpPAaTHBIE HEPABEHCTBA, M300paKaTh
pPEIICHUE HEPABEHCTB HA YMCIIOBOW NPSMOM, 3alMCHIBATh PELICHUE C MOMOUIIBIO
CHUMBOJIOB.

Pemate  cucTeMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOLINE KBAJpaTHOE HEPaBEHCTBO, U300paxaTh pEIICHHE CHUCTEMbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3aMChIBATH PEHIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUIEHUHN PA3JIMYHBIX 3a/1a4.

DyHKIMHA

Pacmo3naBate (yHKIMM u3ydeHHBIX BHAOB. [loKa3pBaTh CXeMaTHYECKU

pacroiokeHrue Ha KOOPIUHATHOM TUIOCKOCTH rpaduKoB GyHKIUH BUIa: y = kx, y
=kx+b y=kixy=ax2 +bx +¢ y=x3, y=1x y = |x|, B 3aBHCHMOCTH OT
3HaYeHUN K03()PUIIMEHTOB, ONTUCHIBATH CBOMCTBA (DYHKITHIA.

Ctpouth U H300pakaTh CXEMATHUYECKU TPAPHUKU KBAJAPATUUHBIX (PYHKIIHIA,
ONMCHIBATh CBOWCTBA KBaIpaTUUHBIX (DYHKIUHI 1O UX rpaduxam.

Pacnio3znaBath kBajpaTHuHYyO (PyHKLHIO MO (popMyJie, IPUBOAUTH NIPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUH.

YucioBble MOCT€10BATEILHOCTH H POrPeccuu

PacnoznaBath apumMeTnyecKkyro M T'€OMETPUUYECKYI0 MPOTPECCUM IPH
pasHbIX COCO0AX 3a7aHMsL.

BbINONMHATE  BBIYMCIEHUS €  HWCIOJIB30BAHMEM (QOpMYyJ N-ro 4jeHa
apu(MeTHYECKON U TEOMETPUUYECKOM MPOTrpecCrii, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCJIEIOBATEIbHOCTY TOYKAMH Ha KOOPAMHATHOM
IUIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIE C YHMCIOBBIMHU IOCJIEA0BATEIBHOCTIMU, B TOM
qHCclie 337a4d U3 pealbHON )XKU3HU (C MCIOIb30BAaHUEM KaJbKYJISITOpa, HU(POBBIX
TEXHOJIOTHU).
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Anrebpa (B 2 yactsx), 7 kmacc/ Mopakosuu A.I'., Hukonaes H.I1., O6mectBoO ¢
orpaHnyeHHoN oTBeTCTBeHHOCThIO « MOl MHEMO3MHA»

» Anrebpa (B 2 gactsx), 8 kinacc/ Hacte 1: Mopakosuu A.T'.; Yacts 2:
Mopakosuu A.I'. u npyrue, nox penakmueir Mopakosuua A.I'., O01iecTBO C
orpannueHHoi oTBeTcTBeHHOCTHI0 « MO MHEMO3MHA»

» Anre6Opa (B 2 gactsx), 9 knacc/ [lerepcon JI.I'., Araxanos H.X., [letpoBuu
A.1O., lTogmumnckuit O.K., PoraroBa M.B., Tpymmn b.B., O6miecTBo ¢
OTpaHUYEeHHOU O0TBETCTBEHHOCTHI0O « BMHOM. JlaGoparopus 3HaHUI;
AxknmonepHoe obuectBo «M3aarenbetBo «lIpocBemienner
Anre6pa 7-9 Makaperues FO.H., Munatok H.I'., Hemmkos K.U., CyBoposa C.b.,
Tenskosckuit C.A.

Junaktuueckue matepuainsl, JI.J.3BaBuu.

PaGouas terpans B 2-x uactsx, KpaitneBa, Munmok, [1InsikoBa

Tematuueckue tectol. @I'OC, Qyanunsid, Kponrays

METOANUYECKHUE MATEPHUAJIBI JISA YYUTEJIA
Ypoku anrebpsl B 7- 9 knacce, METOIUYECKHAE PEKOMEHIAITNY;
CamocTtosTenbHbIe paboThl o anredpe, Makaporues, @PI'OC

[Toypounsie pa3zpabotku mo anredpe 7-9, Pypykun A.H., mocobue mis yunrens



HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

1.http://pedsovet.org / - Bcepoccuiickuii MHTEPHET-IEICOBET

2. http://www.1september.ru/ru / - I'azeta "IlepBoe Centsidps" u ee
npuiiokeHus. MHpopmarus s meparoros

3. http://www.it-n.ru / - CeTb TBOpUYECKHUX yUUTEIEH

4. http://www fipi.ru - DUIN

5. http://www.uchportal.ru / - yaurensckuii mopTas — 1o npeamMeTam — ypokH,
Ipe3eHTallu1, BHEKIIACCHAasi paboTa, TeCThI, IIIAHUPOBAHHUSI, KOMITbIOTEPHBIE
nporpaMm

6. http://rosolymp.ru / - Bcepoccuiickas OnumMnuaaa mKoJIbHUKOB

7. http://www.zavuch.info / - 3aByu-undo (Merogudeckas 6ubIMOTEKA,
nearorndeckas spMapka, CoOoOIIeCTBO MMeJaroros, HOBOCTH. . .)

8. http://www . km-school.ru/r1/media/al.asp - Duuuknonenus Kupuina u

Medomaus
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