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HOACHUTEJBHASA 3AIIMCKA

Anrebpa sBISE€TCS OJHUM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIETro
oOpa3oBaHHs: OHAa O0ECTIeUnBaeT U3YUCHHE NPYTUX JAUCIUTUINH, KaK €CTECTBEHHO-
HAyYHOTO0, TaK W TyMaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAOHKEHUS 00pa30BaHUs U B MOBCEAHEBHOM *KU3HU. Pa3BuTHe y o0y4arommxcs
HAyYHBIX TIPEJCTABICHUHA O TMPOUCXOXKACHUA U CYIIHOCTH alreOpanvecKux
abcTpakiuii, cnocode OTpakeHUsI MaTeMaTHIECKOW HAYKOM SIBIICHUH U MPOIIECCOB
B MPUPOJE W OOINECTBE, POJU MAaTEMaTHYECKOTO MOJEIHPOBAHUS B HAYyYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILICHUS, HEOOXOIUMBIX IS aJanTaluyd B COBPEMEHHOM IHU(POBOM
obmectBe. M3yuenuwe anreOpnl oOecrneuynBaeT pa3BUTHE YMEHHUS HaOJ0/1aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBINIICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUSI W BBIBOIBI,
dbopmynupoBath yTBepkaeHU. OcBOeHUE Kypca aaredpbl 00ecrneunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIICHUSI OOYYaroIIMXCsA: OHHM HCIIOJIb3YIOT JCAYKTUBHBIC H
WHIYKTUBHBIE pacCyXIeHus, 0000IeHne 1 KOHKPETH3AINI0, abCcTparupoBaHue U
aganmornto.  OOydeHume  anreOpe  mpeamnojaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITENIbHON ~ IeATEIBHOCTH OOYYalolUXCsl, IO3TOMY CaMOCTOSTEIbHOE
peleHue 3aa4 SBISETCS peaan3alueil 1esTeNbHOCTHOTO MPUHIIUIA 00YUYEeHHUS.

B cTpykType nporpammsl yaeOHOTO Kypca «Anredpay AJisi OCHOBHOTO 00IIEeTo
o0Opa3oBaHUsI OCHOBHOE MECTO 3aHHMMAIOT COJIEP’KATEIhbHO-METOINYECKHIE JTMHUU:
«Yncna W BBIUYUCICHUA», «AJNreOpanyecKkue BBIpAXEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHKmu». Kaxkmgas W3 3THX CoIepiKaTeIbHO-METOIUICCKIX
JVMHUHA pa3BUBACTCS Ha MPOTSIKCHUH TPEX JIET U3YUCHHS Kypca, B3aUMOJICHCTBYS C
IpYyTMMH €ro JHHHSAMH. B Xole wu3ydeHus ydeOHOro Kypca OOyJaroIluMcs
MPUXOJIUTCS JIOTHYECKH PACCyKIaTh, MCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Amredpa» BKIIOUCHBI
HEKOTOPBIC OCHOBBI JIOTMKH, MPEJCTABICHHBIE BO BCEX OCHOBHBIX pasjesax
MaTEMaTU4YeCKOro 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJCHHUIO O0YJarOIUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMarudeckoro si3pika. CopaepkaTenpbHOH U
CTPYKTYpHOH OCOOCHHOCTHIO Y4eOHOrOo Kypca «Anrebpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conmepxanne nuHHA «UWClIa W BBIYHCICHUS» CIYXXUT OCHOBOW IS
JAbHEUIIIETO M3yYeHUs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYarOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS TOJIH30BATHCS alTOpPUTMAaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEIHEBHOM
KU3HH. Pa3BUTHE MOHATHSA O YKCIIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBS3aHO C PAIMOHAIBHBIMU M HpPPAIMOHAIBHBIMUA YHCIIaMH, (OPMHUPOBAHHEM



MPEACTABICHUN O NEHCTBUTEIHLHOM YKCIie. 3aBEPILICHUE OCBOCHUS YUCIOBOM TUHUN
OTHECEHO K CpeiHEMY 00IIeMy 00pa30BaHUIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ANTeOpandecKue BhIPAKEHUSD
U «YpaBHEHMS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOyUYaAIOMIMXCA
MaTEMaTUYEeCKOro armmapara, HeoOXOAUMOTro Uil PElICHUs 3a7ad MaTeMaTUKH,
CMEXXHBIX IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3oBaHus y4yeOHBIH MaTepual TPYHIHUPYETCs] BOKPYT palliOHATIBHBIX
BbIpaKeHMd. AnreOpa JEMOHCTpUPYET 3HAUYEHHE MATEMAaTUKH Kak S3bIKa s
NOCTPOEHUSI MaTeMaTHYEeCKUX MOJIeNiel, OMHCaHUsi IMPOLIECCOB M  SIBJICHUU
peanbHOro Mupa. B 3amaun 00ydyeHus anredpe BXOAAT TaKKe NalibHENIIee pa3BUTHE
AITOPUTMHUYECKOT'O MBIIIJICHHSI, HEOOXOIMMOTO, B YACTHOCTH, JIJIs1 OCBOEHUS Kypca
uHPOpPMATUKKA, W  OBJAJCHHWE HABBIKAMU  JCAYKTUBHBIX  PACCYXICHUM.
[IpeoOpa3zoBaHue CUMBOJBHBIX (OPM CIOCOOCTBYET PAa3BUTHUIO BOOOpPAKEHUS,
CIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanne (pyHKIIMOHATBHO-TPA(UUIECKON JIMHUU HALIEJICHO Ha MOJIy4YeHHE
oOy4aromuMucs 3HaHUM 0 (PyHKUIMAX Kak BaKHEWIIEH MaTeMaTH4eCKONW MOJeNu
JUIS OTIMCAHUS ¥ UCCIIeI0BAaHUS pa3HOOOPA3HBIX MPOILIECCOB U SIBICHUI B IPUPOJIE U
oOmectBe. M3ydeHne maTepuana ClocOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCS YMEHUS
UCIIOJIb30BaTh PpAa3JIMYHbIE BbIPA3UTEIbHBIE CPEACTBA fA3bIKA MAaTEeMaTHUKU —
CJIOBECHBbIE, CHMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKJIaJ B (OPMUPOBAHHE
MIPEICTABIICHUIA O POJIM MAaTEMATHKU B PA3BUTHH [UBUIN3AIMN U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kkiaccax wu3ydaercs Yy4eOHbIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/ielibl COJEP KAHMS:
«Uucna # BBIUKCIEHUS», «ANTeOpanyecKkre BBIPAXKEHUS», «YPaBHEHUS U
HEPAaBEHCTBA», « DYHKIIHI.

Ha u3yuenune yuebHoro kypca «Anredpay» orBoautcst 306 yacos: B 7 Kjacce —
102 yaca (3 yaca B Heneno), B 8 kiacce — 102 gaca (3 yaca B Hefieno), B 9 kiacce
— 102 gaca (3 yaca B HeJIeINIO).



COJEPKXAHME OBYUYEHUA
7 KIIACC

Yucsia ¥ BIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JAECATUYHBIE, NEPEXO] OT OJHOM (OpPMBI 3aIUCH
npobeit k apyroi. lloHATne panMOHaIBHOIO YMCHIA, 3allCh, CpPaBHEHUE,
yHOPSAOYMBAaHUE  PALMOHANBHBIX  4Yuceld. Apudmernueckue JIEHUCTBUSA C
palrOHAIBHBIMUA YMCIIaMH. Pelenue 3aaad U3 peaJlbHOW NPAaKTUKW HA 4acTH, Ha
poowu.

CreneHp ¢ HaTypalbHBIM IIOKa3aTeJieM: ONpENENeHUEe, IMpeoOpa3oBaHUe
BBIPQXEHUI HAa OCHOBE OIpENEIeHUs], 3auch 00ypMX ynced. IIponeHTsl, 3anuch
IPOLEHTOB B BHUJE ApoOH U ApoOH B BHUJAE MPOLEHTOB. TpH OCHOBHBIC 33Jla4H Ha
IIPOLIEHTHI, PELICHNE 3a7a4 U3 PEaJIbHON ITPAKTUKH.

[IpumMeHeHne TPU3HAKOB  JEIMMOCTH, PA3JIO0KEHUE HA  MHOXKUTEIU
HaTypaJIbHbIX YUCEIL.

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

AJireOpanyeckue BbIpaKeHUs

IIepemeHHBIE, YNCIOBOE 3HAUYEHUE BBIPAKEHHUs C IIepeMeHHOM. [lomycTumMble
3HA4YEHMs IepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEKy BEJIMYMHAMU B BUJIE
(dopMmyiibl. Beruucienus no gpopmynam. IlpeodpazoBanue OyKBEHHbBIX BbIpaKEHUH,
TOKJECTBEHHO paBHBIE BBIPAKEHUS, TMpaBUia NPeoOpa3oBaHUs CyMM H
IPOM3BENIEHUH, MPaBUjIa PACKPBITUS CKOOOK 1 IPUBEIEHNUS TOTOOHBIX CIaraeMbIX.

CBOMCTBA CTENEHM C HATyPAIbHBIM I0KA3aTEJIEM.

OpnHounensl 1 MHOrouseHsl. CreneHb MHoOrouneHa. Cio)keHue, BBIYUTaHUE,
YMHOXEHHE MHOTOWIECHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
Y KBaApar pasHocTu. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHrne MHOrO4JICHOB Ha
MHOYHUTEJIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, IpaBUja IpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCHWJIBHOCTb YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IIEPEMEHHOW, YHCIO KOpPHEH JIMHEWHOTO
YPaBHEHUS, PELICHUE JIMHENHBIX ypaBHEHUN. COCTaBIIEHHE YPABHEHHH 110 YCIIOBUIO
3a1aun. PenieHue TEKCTOBBIX 33/1a4 C IOMOLIbIO YPABHEHUM.

JIuneliHOe ypaBHEHHE € ABYMs IIEpEMEHHbIMU U ero rpa¢uk. Cucrema IByX
JMHEWHBIX YPAaBHEHHMM C JByMs NEpPEMEHHBIMU. PemieHue cucrem ypaBHEHHU
croco6oM noacTaHoBKH. [IprMepsl peleHus TEKCTOBBIX 33a4 C TOMOIIBIO CHCTEM
YPaBHCHUU.



DyHKIUA

Koopaunara Touku Ha npsiMou. Uucnosele TpoMexXyTKU. PaccTosiHne Mexay
JABYMsI TOUKaMU KOOPAUHATHOM IIPSAMOM.

[TpsimoyronbHas cucremMa kKoopauHat, ocu Ox u Oy. Abcuucca U opAuHaTa
TOUYKH Ha KOOPJMHATHOM II0ocKkocTH. [IpumMepsl rpadukos, 3a1aHHbIX (HOPMYITaMHU.
Urenue rpadukoB peanbHbIX 3aBUcuMocTel. [lonstue pynkuuu. ['padux GyHkumn.
CpoiictBa pynkuuid. Jluneitnas ¢ynkuus, e€ rpapuk. I'padux pynkuum y = [x|.
['paduyeckoe penieHre TUHEMHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YpaBHEHUM.

8 KUIACC

Yucna v BBIYMCICHUA

KBanpatubiii kopenb u3 uucia. [lonstue 00 uUpPpaMOHATBLHOM YHUCIIE.
JlecsiTuunble TPUOIIKEHUST HppallMOHANbHBIX yrcen. CBolicTBa apu(MEeTHIECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K MPe0OPa30BaHUIO YHCIOBBIX BBIPAXKEHUN
Y BBIUHCJIEHUSM. J|eHCTBUTENBHBIE YUCIIA.

Crenens ¢ HenpIM oKas3aTeneM U e€ ceorictBa. CTaHIapTHAS 3alKCh YUCIA.

AsredOpandeckue BbIPAKEHUS

KBazpaTHbIil TPEXWIEH, PA3JIOAKEHNE KBAAPATHOTO TPEXUJIEHA HA MHOKUTEH.

Anrebpanueckass apoOb. OCHOBHOE CBOMCTBO aireOpandeckond apoOwu.
CnoxxeHne, BBIYHTAaHWE, YMHOXXCHHE, JCJICHHE anreOpandeckux JpoOeH.
PannonanbHbie BoIpa)KEHUS U UX IPe0Opa3oBaHue.

YpaBHeHMs U HEpaBeHCTBA

KBaaparHoe ypaBHeHue, hopmyia KOpHEH KBagpaTHOro ypaBHeHus. Teopema
Buera. Pemenue ypaBHEHHMH, CBOASIIMXCSA K JIMHEWHBIM UM KBaJPATHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIE YPABHEHHUS.

['paduueckas uHTEpHpeTalvsi YPAaBHEHUI C IBYMsI IEPEMEHHBIMH U CUCTEM
JMHEWHBIX YPAaBHEHHW C JAByMSA IIepeMEHHBIMHU. lIpuMmepsl pemieHus cucrem
HEJIMHENHBIX YPABHEHUI C IBYMS IEPEMEHHBIMU.

Pemenre TekcTOBBIX 3324 anreOpanvdecKuM CIocoOoM.

YHucnoBble HEPABEHCTBA U UX CBOKWCTBA. HEpaBEHCTBO C OIHOM NMEPEMEHHOM.
PaBHOCHIIBHOCTL HEpaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

DyHKIMHA

[Monsitue pynkun. O61acTh ONpeIeIeHUs U MHOKECTBO 3HAUCHUN (PYHKITHH.
Crioco0bl 3agaHus GYHKITHIA.

I'paduk Pynkuuu. Yrenue cpoiictB (ynkuun no e€ rpaduky. Ilpumeps
rpadukoB GYHKINMA, OTPaXKAIOIIUX PEATIbHBIE MPOLECCHI.



OyHKIMU, OMHUCHIBAIOIINE TPSIMYI0 M OOpaTHYIO MPOMOPIMOHAIBHEIC
3aBHCHMOCTH, UX rpaduku. Oyrkimn y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelIEHNE YPABHEHUN U CUCTEM YPABHEHHUM.

9 KIIACC

Yucsia ¥ BIYMCICHUS

PannonanpHble yKciia, UPpPALIMOHAIBHBIE YUCIIA, KOHEUHbIE U OECKOHEUHBIE
JecsTUUHbIe ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YHUCEN, AEUCTBUTEIbHBIC YUCIIA
KaKk OeCKOHEeUHbIe JAecSITUYHble aApoOu. B3auMHO O0JHO3HAYHOE COOTBETCTBHE
MEKly MHOKECTBOM JIEUCTBUTEIBHBIX YHCEII U KOOPAUHATHOU MPSMOU.

CpaBHEHME JIEHCTBUTENBHBIX 4YHCEN, apu(MeTuyecKkue JAeUCTBUA C
JNEUCTBUTEIIbHBIMU YHCIAMH.

Pa3mepbl OOBEKTOB OKpYKAIOLIErO0 MUPA, UIUTEIBHOCTh IIPOLECCOB B
OKpY’KaroIleM MHUDE.

[TpubnmxEéHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh MpUOIMKeHus. OKpyrieHue
yucel. [Ipuknka 1 oneHKa pe3ynbTaToB BbIUYNCICHUN.

YpaBHeHUs U HEPABEHCTBA

JInneliHoe ypaBHeHUE. PemeHne ypaBHEHUH, CBOAAIIMXCS K JINHEMHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOASIIMXCS K KBaApPaTHBIM.
bukBangparHoe ypaBHeHue. lIpumepsl pemeHuss ypaBHEHUN TPETbEU M 4ETBEPTOU
CTEIEHEH Pa3JI0’KEHNEM Ha MHOXKUTEIIH.

Pemenune npoOHO-palMOHaNbHBIX ypaBHEHMU. PelleHue TEKCTOBBIX 3azady
anreOpanvyeckKuM METOI0M.

VYpaBHeHHe ¢ ABYyMs MEpEMEHHBIMU U ero rpaduk. Pemienue cuctem IBYX
JIMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU. PellleHrne cucTeM NBYyX YpaBHEHUM,
OJIHO U3 KOTOPBIX JIMHEWHOE, a JApyroe — BTOpoil creneHu. ['paduueckas
MHTEPIPETaLNs CHCTEMbl YPABHEHUM C IBYMs [IEPEMEHHBIMU.

Pemenrie TekCTOBBIX 33249 anreOpanvdecKuM CIiocoOoM.

HUucnoBeie HEPABEHCTBA U UX CBOMCTBA.

Pemrenue MHENWHBIX HEPABEHCTB C OJHOW INEepeMEHHOW. Permienue cucrem
JMHENHBIX HEPAaBEHCTB C OJHOM IepeMeHHOW. KBaapaTHble HepaBeHCTBA.
['padmyeckas WHTEpHpeTalds HEPABEHCTB M CHCTEM HEPaBEHCTB C JABYMs
IIEPEMEHHBIMHU.

DyHKIUA

KBanpatnunas ¢yskius, e€ rpapuk u cBoiictBa. [lapaGoma, koopauHAaThI
BEPILMHBI Mapaboibl, OCb CAMMETPUHU apadoJIbL.

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



YucioBbIE MOCIEI0BATEILHOCTH U MPOrPecCum

[IoHsiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIIBHOCTH
peKkyppeHTHOH popMyoit u hopMysIol 1-ro WIeHa.

Apudpmernueckass U reoMmerpuueckas nporpeccuu. PopMmyibl n-ro 4djaeHa
apu(pMeTHYECKON U TEOMETPUUYECKOI MPOTrPeCcCrii, CyMMBI IIEPBBIX 7 YJICHOB.

N300paxeHne 4YIE€HOB apU(PMETHUECKON U TEeOMETPUUYECKOW MPOTPECCHA
TOYKaMHA Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEMHBIM W 3KCINOHEHUHUAIBHBIA POCT.
CnosxHbI€ IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MporpamMmbl y4yeOHOro Kypca
«Anredpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHHEM MHTEpeca K IPOLNUIOMY M  HACTOSAIIEMY POCCUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTMIXKEHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOM MAaTEMaTUYECKOM IIKOJBbI, K MCIOJB30BAaHUIO 3THX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIATHBIX cepax;

2) rpa:kaIaHCKoOe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHNHA U Peaau3aluu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, IPOLEAYp IPaKJaHCKOro oOuecTBa (Hanpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C NpPaKTUYECKHUM MPUMEHEHUEM JOCTWKEHUN HayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JACATEIBHOCTH YYEHOIO;

3) Tpy/10BOE BOCIIUTAHHUE:

YCTAHOBKOM HAa aKTMBHOE Yy4YacTHE€ B PCEIICHUM IPAKTUYECKUX 3anad
MaTEMaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHHsl HAa MPOTSHKEHUHM BCEW KU3HU JJIS YCHEHIHON Mpo¢ecCHOHaTIbHON
JESATEIIbHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BbIOOPOM U
IOCTPOCHUEM MHIAUBUAYAIbHON TPACKTOPUHM OOPAa30BAHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTn4YecKoe BOCTIUTAHUE:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY U  OCTETHUYECKOMY BOCHPHUATHIO
MaTEeMaTHYECKUX OOBEKTOB, 3a/]ay, PELICHUM, PacCyX ACHHUH, YMEHHUIO BUJAETH
MaTEeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

OpHUEHTAllUE B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX
IPEJCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, TMOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl 4YeloBEYEeCKOU
JEATEIbHOCTH, JTANloOB €€ pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTUS LMBWIN3ALMH,
OBJIAJICHUEM SI3BIKOM MATEMAaTHKU U MATEMAaTHYECKOW KYJIbTYpPOH Kak CpelCTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM MPOCTEUIIMMH HaBbIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usunueckoe BocnuTaHHMe, (OPMHPOBAHHE KYJbTYPbl 310POBbS H
IMOLMOHAJIBHOTO 0JIArONOTyYHs:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHMYECKHWE 3HAHUS B HHTEpEcax CBOETro
3I0POBbs,  BEIEHUs  370poBOro  oOpasa JKM3HM  (340pOBOE  NHUTAHUE,
cOamaHCUpOBAaHHBIA PEXHUM 3aHATUA M OTAbIXA, peryisipHas ¢uzndeckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(hICKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OIMOKY U TaKOTO e MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYecKoe BOCIIUTAHHUE:

OpHEHTaIel Ha MPUMEHEHUE MaTeMaTHYECKUX 3HAHUM JIJIs pellieH s 3a/1a4 B
00J1aCTH COXPAHHOCTU OKPYXKAroIIel cpeibl, TNIAHUPOBAHUS IOCTYIKOB M OLIEHKU
UX BO3MOKHBIX MOCIIEJCTBUI AJIsI OKPY>KAIOILIEH Cpelibl, 0CO3HAHUEM TT100aIbHOTO
XapakTepa 3KOJOTUYECKUX MPOOJIeM U MyTel UX pPelIeHus;

8) ajanTauusi K U3MEHSIOIMMCS YCJIOBHSIM COLUATBHON U NMPUPOIHOI
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 COBMECTHOM IESTEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHLIMHU U3 ONbITA IPYTHUX;

HEOOXOIUMOCTBI0O B (OPMHPOBAHMM HOBBIX 3HAHHW, B TOM YHUCIIE
dbopMynTupoBaTh UJIEH, TOHITUS, TUTIOTE3b 00 OOBEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEPUIUTHl COOCTBEHHBIX 3HAHUU W
KOMITIETEHTHOCTEM, TNIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HAaBAaTh  CTPECCOBYIO  CUTYallUlO, BOCIPHUHHMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI3OB, TPeOYIOIIMN KOHTPMEP, KOPPEKTHPOBATH
NPUHUMAeMble pEIICHUsT U ACUCTBUS, (POPMYIUPOBATH M OICHUBATh PHUCKH U
NOCNEACTBHS, POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue AeicTBHA:

e BBIBJISATh U XaPAKTEPU30BATH CYLIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
00BEKTOB, TOHATHA, OTHONICHWA MEXIy MOHATUSAMH, (DOPMYyIUPOBATH
ONpEJECICHUSI  TOHSATUW, YCTAHABIMBATh CYIIECTBEHHBIA  IPU3HAK
KJaccuuKalu, OCHOBAaHMS Jii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MPOBOJIUMOTO AHAJIN3A;

e BOCIPUHUMATH, (OpMyIHpPOBaTH U MNPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIE, C€IUHUYHBIC, YAaCTHBICE W O0OIIHe,
YCJIOBHBIE;



BBISIBIIAITH ~ MAaTeMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTtuBopedrss B (akTax, MaHHBIX, HAOTIOMEHUSX W YTBEPKICHUSX,
npeaiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA,
JieNaTh BBIBOABI C WCIIOIH30BAHMEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUCHHA, YMO3aKIIIOUEHUH 10 aHAJIOTHH;
pa30upaTh T0OKa3aTEIbCTBA MATEMATHUYECCKUX YTBEPXKICHUN (TIPSIMBIC U OT
MIPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIBHO HECIIOKHBIC JTOKA3aTEIhCTBA
MaTeMaTHYeCcKux (akToB, BBICTpaWBaTh AapryMEHTAlMIO0, TPUBOAMTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBHIOMpATh CIOCOO pelieHuss y4eOHOM 3ajaun (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BBHIOWpATh HawboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITEIIEHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBbIe uccieaoBaTe/IbLCKHeE JeCTBUA:

UCIIOJIb30BaTh BOIMPOCH KaK MCCIIEOBATEICKUNA MHCTPYMEHT MO3HAHWS,
(GbopMynupoBaTh BOIMPOCH], (UKCHUPYIOLIUE MPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITENIbHO YCTaHAaBIMBATh HCKOMOE U JlaHHOe, (HOpMHUPOBATH
TUIOTE3Y, aprYMEHTHUPOBAThH CBOIO MMO3UIINIO, MHEHUE;

NPOBOANUTH IO CaMOCTOSITEIPHO COCTABICHHOMY IUJIaHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOBIIIOE NCCIIeIOBAHUE IO YCTAHOBICHUIO 0COOCHHOCTEH
MaTEMaTUYECKOTo 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO pE3ybTaTam
POBEAEHHOTO HAOJIOICHHUsS, UCCIECIOBAHMS, OIEHUBATH JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TpOIlecca, a TaKXKE BBIIBUTATH
IPEIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCJIOBHUSAX.

Pabora ¢ undopmanmeii:

BBISIBIIAITh HEJOCTATOYHOCTh W HM30BITOYHOCTh WH(OpPMALNU, JaHHBIX,
HEOOXOIUMBIX JUISl peILICHHs 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3MPOBATH WU HHTEPIPETUPOBATH
uHGOPMAIIMIO PA3TMYHBIX BUAOB U (OPM MPEICTABICHHUS,

BbIOUpaTh (GopMy MpEACTaBICHUS HHDOpPMAMM U WUIIOCTPUPOBATH
peliaemMble 3aJadyd CXeMaMM, auarpaMMaMu, WHOW rpadukoil U ux
KOMOHMHAIUSIMU,

OLICHHMBATh HAAEKHOCTh HMH(OpPMALMM TO KPUTEPHSIM, MPEATIOKEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe 1eiiCTBHUA:

BOCIIpUHUMATD U (I)OpMYJIHpOBaTB CYXKICHHUA B COOTBETCTBUU C YCIIOBUAMU
" 1ICJIsIMH O6H_ICHI/I}I, ACHO, TOYHO, I'PAaMOTHO BbIPpaXaTb CBOIO TOUKY 3pCHUS



B YCTHBIX M NMUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy PEHICHUS
3aJa4l, KOMMEHTHUPOBATh MOJYyYEHHBIN PEe3yJIbTaT;

e B XoJe 00CYKJI€HUS 3aaBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
npoOJIeMbl, perraeMoi 3aj1auu, BbICKa3bIBaTh UJEH, HAIIEJICHHbIE Ha TTOUCK
pelIeHus, COIMOCTaBISATh CBOU CYXKIEHUS C CYXKACHUSIMHU JAPYTHX
YYaCTHUKOB JHayiora, oOHapy»XUBaTh Pa3lU4yUe M CXOACTBO MO3UIMIL, B
KOPPEKTHOI Gopme popMyaupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS;

e TMpPEACTABIATh  PE3YJNbTAaThl  pEHIeHUs  3a/Jayd,  OAKCIIEPUMEHTA,
UCCJIeI0BAHMS, IPOEKTA, CAMOCTOSATEIBHO BEIOMPATh (POpMAT BHICTYIUICHUS
¢ Yu€TOM 3aJ1a4 NMpe3eHTAIMN 1 0COOCHHOCTEN ayIUTOPHH;

e TOHHMMATH U UCIOJIb30BATh MPEUMYILIECTBA KOMAHIHOM U HHIMBUTYaTbHOM
paboThI IpU PEIICHUH YIYCOHBIX MATEMATUICCKUX 3a71aY;

e TMPUHUMATH LI€TTb COBMECTHOU NESITEeNIbHOCTH, MIAHUPOBATH OPraHU3ALMIO
COBMECTHON paboThl, pachpenensaTb BUIbl padOT, JA0roBapHUBaThCH,
0o0cyXmIaTh TpoIecc U pe3ynbTaT paboThl, 000011aTh MHEHUS HECKOIBKUX
JIIOICH;

e y4YaCTBOBaTh B TPYNIOBBIX ¢opMax paboTel (oOCyxaeHus, OOMeH
MHEHHUSMH, MO3TOBBIE IUTYPMBI U IPYTUE), BBIMOIHATH CBOIO YacTh padOThI
U KOODAMHUPOBATH CBOM JEHUCTBUS C JPYTUMHU 4YJ€HAMU KOMaHJBbl,
OLICHMBATh KAa4eCTBO CBOETrO BKJaJa B OOMIMM MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiiCTBUSA
Camoopranusanus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUJIaH, ajJrOPUTM PEHIeHUs 3aJaud (WA €ro
4acTh), BHIOMpATh CHOCOO pelIeHHs] C y4ETOM HMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHUPOBATH
BApUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, SMOIIMOHAIBHBIN HHTEJIEKT:

e BJAJETh CIOCOOAMU CAMOTIPOBEPKH, CAMOKOHTPOJISI IpOIecca U pe3ysibTara
pelleHns: MaTeMaTHYeCKOH 3a7a4u;

e TPEIBUICTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJIEHHBIX OIMMUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE PE3yJIbTaTa JAESATEIbHOCTH MOCTABICHHOMN LIETH U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JOCTHKEHUS WU HEJOCTIKCHHS IICIIH,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATDBI
K xoHiy oOyuenus B 7 KJjacce OOYYAOMIMICS TOJYYHUT CICTYIOIIHE
peIMEeTHBIC PE3yIbTaThI:



Yucaa v BIYMCICHUSA

BoinonusATe, codyeTras yCTHbIE M NHUCbMEHHBIE MPHUEMBI, apu(pMeTHUEeCKHe
JEUCTBHUS C PAalMOHAIIBHBIMU YUCIIAMH.

HaxoauTh 3Haue€HHs YUCIOBBIX BBIPAXKEHUN, NMPUMEHSTh pa3HOOOpa3HbIE
CrocoO0bl U MPUEMBI BBIYMCIICHUS 3HAUYEHUN IPOOHBIX BBIPAKEHUI, COJEpKaLINX
OOBIKHOBEHHBIE U IECATUYHBIE APOOH.

[lepexonuTe OT onHOM (POpPMBI 3amUCH YUCEN K ApyroM (mpeoOpa3oBBIBATH
JECATUYHYIO JPOOb B OOBIKHOBEHHYI0, 0OBIKHOBEHHYO B IECATUYHYIO, B YaCTHOCTH
B 0€CKOHEYHYIO ACCATUYHYIO IPOOH).

CpaBHHBaTh U YIIOPSIOYMBATH PALIMOHAJIBHBIE YHACIIA.

OKpyrasTh yKcIIa.

BrInosHATE NPUKUAKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUN, OLIEHKY 3HAYEHUN
YUCJIOBBIX BBIPAXXCHUHN. BBINOIHATE AEUCTBUSA CO CTENEHSIMHU C HATYPaJIbHBIMU
IIOKa3aTeJIsIMH.

[TpuMeHSATh NPU3HAKYU JAETMMOCTH, PA3JI0KEHUE HA MHOKUTEIN HATYpaIbHbIX
quced.

Pemate mpakTHKO-OpHEHTUPOBAHHBIE 33/1a4d, CBS3AHHBIE C OTHOLICHUEM
BEJIMYMH, IPONOPLUUOHAIBHOCTBIO BEIMYMH, IIPOLICHTAMM, WHTEPIPETUPOBATH
pe3ynbTaThl PEIICHUs 331a4 ¢ Y4ETOM OIPaHUYEHUH, CBSI3aHHBIX CO CBOWMCTBAMMU
paccMaTpUBAEMbIX 0OBEKTOB.

AJireOpanyeckue BbIpaKeHUs

Hcnonp30Bath aireOpandecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€
B IIPOLIECCE OCBOEHUS Y4EOHOT0 MaTepuaia.

Haxoauts 3HaueHMs OyKBEHHBIX BBIPRXKEHHUH IPU 3aJaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

BrimonHsaTe mpeoOpazoBaHus 1€JI0TO BRIPAXKEHUS B MHOTOUJIEH PUBEICHUEM
NOJIOOHBIX CIaraeMblX, paCKpbITHEM CKOOOK.

BBINONMHATE yMHOXXEHHME OJHOWIEHA HAa MHOTOWIEH M MHOIOYIEHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIBI KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIECTBIATh PA3JIOKEHUE MHOTOWIEHOB HA MHOMUTEIM C IOMOILIBIO
BBIHECEHHUS 32 CKOOKH OOIIEr0 MHOXKUTEJISI, TPYIITUPOBKYU ClIaraeéMbIX, IPUMEHEHUS
(GopMyJ1 COKPALLIEHHOTO YMHOKEHUSI.

[TpumeHsTh peoOpa3oBaHUsl MHOTOUYIEHOB JUIsl PELICHUS PAa3jIMYHbIX 3a7a4
U3 MAaTEMAaTHKH, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTHUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATYpPaJIbHBIMU ITOKA3aTEISAMM U1
IpeoOpa30BaHUs BIPAKECHUII.

YpaBHeHUs U HEPABEHCTBA



Pemare snMHENHBIE ypaBHEHHs C OJHOM IEPEMEHHOM, MPUMEHSS NpaBUia
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCWIBHOMY eMy. [IpoBepsTs, ABnseTcs
JIM YUCJI0 KOPHEM YPaBHEHHUS.

[TpumeHsTh rpaduuecKre METObI IPU PELLICHUH JIMHEUHBIX YPaBHEHUM U UX
CUCTEM.

[Tonbupate npuMepbl Map 4YHUCEN, SBIAIOIIUXCS PEIICHUEM JMHEHHOrOo
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMHU.

CTpouTh B KOOPAUHATHOM MJIOCKOCTHU rpa UK JIMHEHHOTO YPABHEHHUS C ABYMS
IEPEMEHHBIMHU, MTOJIb3YSACh I'paUKOM, IPUBOJUTH PUMEPHI PELIEHUS YPABHEHMUSL.

Pemate cuctemsl 1ByX JIMHENHBIX YPaBHEHUN C ABYMsI IEPEMEHHBIMH, B TOM
yucle rpaduyecKy.

CocTaBnsATh M pellaTh JIMHEWHOE YpPaBHEHHWE WJIA CHUCTEMY JIMHEHHBIX
YPaBHEHUH 10 YCIOBHUIO 3aJa41, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4y NOJIyYECHHBIN PE3YJIbTAT.

DyHKIUU

N300pakath Ha KOOPAMHATHOU MPSMON TOYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbL, 3aIIMCHIBATh YUCIOBBIE IPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OtmedaTs B KOOPAMHATHOW IIJIOCKOCTH TOYKH IO 33JaHHBIM KOOpJAMHATaM,
CTPOUTH rpapuKu TUHEUHBIX QyHKIUH. CTpOUTh rpaduk QyHKIUHN Yy = [X|.

OnucelBaTh C TMOMOLIBIO (PYHKIIMM HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHME, IIEHA, KOJUYECTBO, CTOMMOCTb,
IIPOU3BOJUTENIBHOCTb, BpEMS, 00bEM pabOTHI.

Haxoauts 3HaueHue QyHKIUH 110 3HAYEHUIO €€ apryMEHTA.

[Tonnmate rpaduueckuii cnocod MpeCTaBICHUA M aHAIW3a HMHQPOpPMAIUH,
U3BJIEKATh U MHTEPIPETUPOBATh HHPOPMAIUIO U3 TPA(UKOB pealTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K koHmy oOyueHus B 8 kuacce oOydaroIIMHCA IOJIYYHUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucsia ¥ BIYMCICHUSA

Hcnonp30BaTh HadajgbHBIE IMPEICTABICHUS O MHOXECTBE JEUCTBUTEIIBHBIX
YuCesl ISl CPABHEHUS, OKPYIJIEHUs] U BBIUMCIEHUM, N300paxkaTh AEHCTBUTEIbHBIC
YKCJIa TOYKAMU HAa KOOPJAMHATHOMN MPSMOM.

[TpumensTh mOHATHE apU(pMETHUYECKOrO KBagPATHOTO KOPHs, HaXOAWUThb
KBaJIpaTHbIE KOPHHU, MCIOJNb3Yys MPU HEOOXOAMMOCTH KaJIbKYJSTOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAXKEHUN, COAEPKALIMX KBAaApaTHbIE KOPHU, HCIIOJIb3YS
CBOMCTBA KOPHEM.

Hcnonp30Bath 3anmucu OONBIIMX U MaJbIX YUCEN C MOMOIIBIO JECATUYHBIX
npobeit u creneHeit uncna 10.



AJireOpanyeckue BbIpaKeHUs

[IpuMeHATh TOHATHE CTENEHH C IEJbIM [0Ka3aTeNeM, BBINOJIHATh
npeoOpa3oBaHus BbIPAXKEHH, COEPIKAIIUX CTENEHH C LIEJIbIM MOKA3aTEIEM.

BrINoaHATE TOXKIECTBEHHBIE MPE0OPa30BaHUs PALIMOHATIBLHBIX BEIPAXKEHUM Ha
OCHOBE MPaBUJI JEHCTBUIA HAJl MHOTOWIEHAMHU U aareOpandecKuMu Jpo0sMHU.

PacknanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIN.

[TpumensTh mpeoOpa3zoBaHUs BBIPAXKEHHUM AJIS PEIICHUs Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemare nMHENHbIE, KBaJpaTHbIC YPABHEHUS W PallMOHAIBHBIE YpPaBHEHMS,
CBOJSIIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C ABYMS IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIIETOBAHUS YPABHEHUM M CUCTEM YPaBHEHUU, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpecTaBieHuid (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIH HUMEET, TO CKOJBbKO, U
npouee).

[lepexoauTh OT cioBecHOW (OPMYIUPOBKH 3amauu K €€ anrebpandeckoin
MOJENM C IIOMOULIBIO COCTABJIECHUS YPABHEHUS WA CUCTEMBl YpPAaBHEHHH,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33124 NIOJYYEHHBIN PE3YIIbTAT.

[IprMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB JII CPABHEHUS, OLICHKHU, PEIIATh
JIMHEHHBIC HEPABEHCTBA C OJTHOM MEPEMEHHON M UX CHCTEMBI, 1aBaTh rpad)nueCcKyIo
WJUTFOCTPALIMIO0 MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIMHA

[ToHumMaTh ¥ KCNONB30BATH (PYHKIIMOHAJILHBIE TOHSATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHME O00O03HAYEHUS), ONpENEeNsATh 3HAYEHUE (PYHKIUU IO 3HAYEHUIO
apryMeHTa, OINpeIesTh CBOMCTBA (YHKIUU MO €€ rpaduKy.

CtpouTts rpaduKu AMeMEeHTaApHBIX (PYHKINUN BUA:

y=k/x,y=x2,y=x3,y=|x|, y = VX, OIICHIBaTH CBOHCTBA YHCIOBOM (HyHKINN
o e€ rpaduky.

K xoHiy oOyuenus B 9 kiacce OOyYarOMIMICS TOJYYHT CICTYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

Yucna v BBIYMCICHUSA

CpaBHUBATH U YNIOPSA0YMBATH PALIMOHAIBHBIE U HPPALMOHAIIbHBIC YUCJIA.

BrinonnsaTe apudmerrueckue 1eHcTBUS ¢ palliOHATIBHBIMU YUCIIAMH, COUeTast
YCTHBIE U NMHCbMEHHBIE MPUEMBI, BBINOJIHATH BBIYUCICHUS C MPPALUOHATbHBIMU
YUCIIAMH.

HaxoauTp 3Hau€HUs CTENEHEN ¢ LENBIMU MTOKA3aTENSIMU U KOPHEH, BBIUYUCIIATH
3HAYEHUS YNCIOBBIX BBIPAKECHUM.

OKpyrasiTe JEHUCTBUTENBHBIE YHUCIA, BBINOJHATh MPUKHUIKY pe3yibTaTa
BBIUHCIICHUN, OLICHKY YMCIJIOBBIX BBIPAXKEHUU.

YpaBHeHMs U HEpaBeHCTBA



Pewiate nHelHbBIE U KBAaIpaTHBIE YPABHEHM I, yPABHEHU S, CBOJSIINECS K HUM,
npocTeiiire ApoOHO-pallMOHATBHBIE YPaBHEHHUS.

Pemare cucrempl AByX JIMHEMHBIX YPaBHEHHW C JIBYMsI IIE€PEMEHHBIMU M
CUCTEMBI IBYX YPaBHEHHM, B KOTOPBIX OJTHO YPAaBHEHUE HE SIBJISIETCS IUHEHHBIM.

Pemarte TekcTOBBIE 3amaud  anreOpandeckuM CIOCOOOM C  MOMOIIBIO
COCTaBJICHUS] YPABHEHHUSI UJIM CUCTEMBI JIByX YPABHEHHI C JByMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENUIINE UCCIICTOBAHUS YPABHEHUM U CUCTEM YPaBHEHUU, B
TOM YHCJI€ C IPUMEHEHHUEM IpaUueCcKUX NPECTABICHUN (YyCTaHABINBATD, UMEET
JU ypaBHEHUE WM CUCTEMa YPAaBHEHUN pPEIICHUs, €CIU HMEET, TO CKOJIbKO, U
npouee).

Pemars nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxaTh
pElIeHNEe HEPABEHCTB HA YKMCIIOBOM MPSIMOM, 3alMCHIBATh PEIICHHE C OMOUIBIO
CHUMBOJIOB.

Pemars cucTeMbl JIMHEHHBIX  HEPAaBEHCTB, CUCTEMbl  HEPaBEHCTB,
BKJIIOYAIOLINE KBAJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CHUCTEMBI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOi1, 3aIUCHIBATh PEIIEHNE C TOMOIIBIO CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MIPU PELLICHUN PA3IUYHbIX 33a4.

DyHKIMHA

PacnoznaBath (yHKUIMM H3Yy4eHHBIX BHOB. Iloka3piBaTh CXeMaTH4ECKH
PacrojoKeHUe Ha KOOPAMHATHOM MJIOCKOCTH rpauKoB PYHKIMM BUJA: y = kx, y =
kx +b,y=k/x,y=ax2 +bx + ¢, y=x3, y=\x, y = |x|, B 3aBUCHMOCTH OT 3HaYCHHi
K03(pUIIMEHTOB, ONMKUCHIBATH CBOMCTBA (DYHKITUH.

Crtpouth U H300pakaTh CXEMATHUYECKU TpaQUKU KBaJAPATUUHBIX (PYHKIMH,

ONMCHIBATh CBOWCTBA KBaIpaTUUHBIX (YHKIUHI O UX rpaduxam.

PacniozHaBath kBajpaTHUHYH (QYHKLHIO MO (popMmyse, MIPUBOAUTH NIPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUH.

YucsioBbIe MOCIE10BATEILHOCTH U MPOrPecCcum

PacriozHaBaTh apu(pMETHUECKYIO U TEOMETPUUECKYIO POTPECCUM IIPU Pa3HbBIX
croco0ax 3a7aHusl.

BoInonHAT,  BBIYMCIEHUS C  HWCHOJb30BaHHEM (QOpMYya N-ro  4jaeHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4YIEHBI MOCJIEIOBAaTEIbHOCTY TOYKAMH Ha KOOPAMHATHOM
IIJIOCKOCTH.

Pemate 3ama4ym, CBSI3aHHBIE C YMCIIOBBIMHU IOCIEAOBATEIBHOCTSIMH, B TOM
qHCclie 3a7aud U3 pealbHON )XKU3HU (C MCIOIb30BAaHUEM KaJbKYJIATOpa, HU(POBBIX
TEXHOJIOTHU).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHBbIE
HanmeHoBaHue pa3/iesioB U TeM undpoBbie
Ne i/ P Konrtpoabnbsie IIpakTnueckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
| Ywucna u BeruncieHus. ParnonanbsHbie 75 1 bubnuoteka [JOK
qucia https://m.edsoo.ru/7f415b90
but6mmoreka [IOK
2 Anrebpanyeckue BhIpaXeHUs 27 1 hitps://m.cdsoo.ru/741 5590
but6mmoreka [IOK
3 YPaBHEHHS H HEPABCHCTRA 20 ! https://m.edsoo.ru/7f415b90
but6mmoreka [IOK
4 K . D 24 1
OOpAMHATH 1 rpaduki. DyHicin https://m.edsoo.ru/7f415b90
bubmunoreka LIOK
I1 1
> OBTOpeHHE 1 0000mIeHHE 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

[NPOTPAMME




8 KVIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnsie IIpakTuueckue (wicpp )
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcebl
but6mmoreka [IOK
1 UYucna u Beruncienus. KBagparueie KOpHU 15 hitps://m.cdsoo.rw/7f417af
) Yucna u BeruncieHus. CTEneHsb ¢ [eIbIM 7 bubnuoteka [JOK
IoKa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BhIpaKEHHUSI. 5 | bubmmoreka [JOK
KBanpaTHblii TpEXxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPAXKCHHUS. 15 1 Bu6muotexa [JOK
AnreGpanueckas qpoob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. KBajgpaTHbIe 15 1 bu6nuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bubmmoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bubmunoreka LIOK
7 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBA 12 1 hitps://m.cdsoo.ru/7f417af8
bubmunoreka LIOK
8 DyHKIHH. OCHOBHEIE NOHATHS > https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
? DyHKuyH. THCHOBHIE dyHKKLHH ? https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 TosTopenne 1 obodwmenHe 6 ! https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

[TPOIT'PAMME




9 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wicpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
| Yucna u BeraucieHus. JleicTBUTEIbLHbBIC 9 bubnuoteka [JOK
qHcia https://m.edsoo.ru/7f419d08
) VYpaBHEHUs U HEPABEHCTBA. Y PABHEHHUSI C 14 | bubmmoreka [JOK
OJIHOM MEepEeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 14 1 bu6nuoreka [IOK
YPaBHEHMM https://m.edsoo.ru/7f419d08
but6mmoreka [IOK
4 .H 1 1
VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 6 hitps://m.cdsoo.rw/7f419d08
but6mmoreka [IOK
O} 1 1
> YHKHHH 6 https://m.edsoo.ru/7f419d08
bub6munoreka LIOK
q 1 1
6 HCIIOBEIE IIOCIIE0OBATEILHOCTH 5 hitps://m.cdsoo.ru/7f419d08
. [ToBTOpeHue, 06001meHNEe, CUCTEMATH3AIUS 18 | bu6mmoreka [IOK
3HAaHUHU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Aunre6pa. 7 kinacc. Yueonuk. Mepansak A.I'., [Tononckuii B.b., Axup M.C.
BEHTAHA-T'PA®, xopnioparus "Poccuiickuii yaeOHUK"

Anrebpa. 8 kiacc. YueOnuk. Mepsmsik A.I'., [lononckuii B.b., Sxup M.C.
BEHTAHA-I'PA®, xopriopauus "Poccuiickuii yueOHUK"

Anrebpa. 9 knacc. Yuebnuk. Mepansik A.I'., [Tononckuii B.b., SAxup M.C.
BEHTAHA-I'PA®, xopriopauus "Poccuiickuii yueOHUK"

METOJUYECKHUE MATEPHUAJIBI J1JI1 YYUTEJIA

Anrebpa.7 wiacc. Meroauueckoe nocodue, aBTophl: bytiko Enena
BrnagumupoBna, Mep3isik Apkaauii ['puropseBuy, [lononckuii Butanuii
bopucosuy, Axup Muxansn CemeHOBUY

Anrebpa. 8 kiracc. Metonnueckoe mocodue, aBTopsl: byriko Enena
Bragumuposna, Mepsnsak Apkanuii ['puropsesund, Ilononckuit Butanui
bopucosuu, Axup Muxansn CemeHOBUY

Anrebpa. 9 kiacc. Metonuueckoe nocodue, apTophl: byniko Enena
BrnagumupoBna, Mep3isik Apkaauii ['puropseBuy, [lononckuit Butanuii
bopucosuu, Axup Muxansn CemeHOBUY

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

Poccuiickas anexktponHas mkosna. https://resh.edu.ru/

«Yun.py» — https://uchi.ru/

«Sanexc. Yueouuk» https://education.yandex.ru/home/

«SKmaccy . https://www.yaklass.ru/
doxcdopn https://foxford.ru/about
«Cupuyc. Onnaiiny . https://edu.sirius.online

«Cxaiticmapt» - https://edu.skysmart.ru/
Oo6pazoBatenpHas iatopma «Jlekray . https://lecta.rosuchebnik.ru
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