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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISE€TCS OJHUM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIETro
oOpa3oBaHMs: OHAa O0ECTIeUnBaeT U3YUCHHE NPYTUX AUCIHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO0, TaK W TyMaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAODKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM *KU3HU. Pa3BuTHe y 00y4arommxcs
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 I aJanTaluyd B COBPEMEHHOM IHU(POBOM
obmectBe. M3yuenuwe anreOpnl oOecrneuynBaeT pa3BUTHE YMEHHUS HaOJ0/1aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBINIICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUSL W BBIBOJIBI,
dbopmynupoBath yTBepkaeHU. OcBOEHUE Kypca aaredpbl 00ecneunBaeT pa3BUTHe
JIOTUYECKOTO MBIIIICHUSI OOYYaroIIMXCsA: OHHM HCIIOJIb3YIOT JCAYKTUBHBIC H
WHIYKTUBHBIE pacCyXIeHus, 0000IeHne 1 KOHKPETH3AINI0, abCcTparupoBaHue U
aganmornto.  OOydeHume  anreOpe  mpeamnojaraeT  3HAUYUTENBHBIH  00BEM
CaMOCTOSITENIbHON ~ IeATEIBHOCTH OOYYalolUXCsl, IMO3TOMY CaMOCTOSTEIbHOE
peleHue 3aa4 SBISETCS peaan3alueil 1esTeNbHOCTHOTO MPUHIIUIA 00YUYEeHHUS.

B cTpykType nporpammsl yaeOHOTO Kypca «Anredpay AJisi OCHOBHOTO 00IIEeTo
o0pa3oBaHUsI OCHOBHOE MECTO 3aHHMMAIOT COJIEP’KaTEIbHO-METOINYECKHIE JTMHUU:
«Yncna W BBIUUCICHUA», «AJNreOpanyecKkue BBIpAXEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHKmu». Kaxkmgas W3 3THX CoIepiKaTeIbHO-METOIUICCKIX
JIMHUHA pa3BUBACTCS Ha MPOTSIKCHUH TPEX JIET U3YUCHHS Kypca, B3aUMOJCHCTBYS C
IpYyTMMH €r0 JHHHSAMH. B Xole wu3ydeHus ydeOHOro Kypca OOyJaroIuMcs
MPUXOJIUTCS JIOTHYECKH PACCyKIaTh, MCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Amredpa» BKIIOUCHBI
HEKOTOPBIC OCHOBBI JIOTMKH, NPEJCTABICHHBIE BO BCEX OCHOBHBIX pasjeiax
MaTEMaTU4YeCKOro 00pa30BaHUs U CIOCOOCTBYIOINIUE OBIAJCHHUIO O0YJarOITUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMarudeckoro si3pika. CopaepkaTenpbHOH U
CTPYKTYpHOH OCOOCHHOCTHIO Y4eOHOrOo Kypca «Anrebpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conmepxanne nuHHA «UWClIa W BBIYHCICHUS» CIYXKXUT OCHOBOW IS
JABHEUIIIETO M3yYeHUs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYarONIMXCs
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS TOJIH30BATHCS alTOpPUTMAaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEIHEBHOM
KU3HHU. Pa3BUTHE MOHSATHSA O YHCIIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBS3aHO C PAIMOHAIBHBIMU M HpPPAIMOHATBHBIMUA YHCIIaMH, (OPMHUPOBAHHEM



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

Copeprkanue AByX anreOpandecKux JIMHAN — « ATeOpandecKue BhIPAKEHUSD
U «YpaBHEHMsS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHHUIO 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 albHENIIee pa3BUTHE
AITOPUTMHUYECKOTO MBIIIJICHHSI, HEOOXOIMMOTO, B YACTHOCTH, JIJIs1 OCBOEHUS Kypca
uHPOpPMATUKKA, W  OBJAJCHHWE HABBIKAMU  JCAYKTUBHBIX  PACCYXICHUM.
[IpeoOpa3zoBaHue CUMBOJBHBIX (OPM CIOCOOCTBYET PAa3BUTHUIO BOOOpPAKEHUS,
CIOCOOHOCTEN K MaTEMAaTUYECKOMY 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. M3ydeHnne maTepurana ClocOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCSl YMEHUS
UCIIOJIb30BaTh pAa3JIMYHbIE BbIPA3UTEIbHBIE CPEACTBA fA3bIKA MAaTEeMAaTHUKUA —
CJIOBECHBbIE, CHMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKJIaJ B (OPMUPOBAHHE
MIPEICTABIICHUIA O POJIM MAaTEMATHKU B PA3BUTHH [UBUIN3AIMN U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 kiaccax wu3ydaercs Y4eOHbBIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/ieibl COJEP KAHMS:
«Uucna # BBIUKCIEHUS», «ANTeOpanyecKkre BBIPAXKEHUS», «YPaBHEHUS U
HEPAaBEHCTBA», « DYHKIIHI.

Ha u3yudenune yuebHoro kypca «Anredpay» orBonutcst 306 yacos: B 7 Kijacce —
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 gapyroi. lloHATne panMOHaIBHOIO YMCHIA, 3allCh, CpPaBHEHUE,
yHOPSAOYMBAaHUE  PALMOHANBHBIX  4Yuceld. Apudmernueckue JIEHCTBUSA 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
IPOLIEHTOB B BHUJE ApoOU U ApoOH B BHUJAE MPOLEHTOB. TpH OCHOBHBIC 33Ja4H 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 u MHOrouseHsl. CreneHb MHoOrouneHa. Cio)keHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWIECHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
Y KBaApar pasHocTu. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHrne MHOrO4JICHOB Ha
MHOYHUTEJIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, IpaBUja MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCHWJIBHOCTb YPABHEHUM.

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

JIuneliHOEe ypaBHEHHE C JABYMs IIEpEMEHHbIMU U ero rpaguk. Cucrema IByX
JIMHEWHBIX YPAaBHEHHMM C JByMs NEpPEMEHHBIMU. PemieHue cucrem ypaBHEHHU
croco6oM noacTaHoBKH. [IprMepsl peleHus TEKCTOBBIX 33a4 C TOMOIIBIO CHCTEM
YPaBHCHUU.

DyHKIMHA



Koopaunara Touku Ha npssMou. Uucnosele TpoMeXyTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHOM IIPSMOM.

[IpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. Abcrucca U opAuHaTa
TOUYKH Ha KOOpJMHATHOM IIockocTH. [IpumMepsl rpadukos, 3a1aHHbIX (HOPMYITaMHU.
Urenue rpadukoB peasibHbIX 3aBUcUMOcTel. [lonstue pynkuuu. I'paduk byHkmu.
CpoiictBa pynkuuii. Jluneitnas ¢ynkuus, e€ rpapuk. I'padux pynkuum y = [x|.
['padmyeckoe pelieHue JIMHEHHBIX YPAaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KVIACC

Yucaa v BIYMCICHUSA

KBanmpatubiii kopenb u3 uucia. [lonstue 00 uUpPpaMOHATBLHOM YHUCIIE.
JecsaTuunbie TpUOIMKEHUST UppaAllMOHANIBHBIX ynces. CBoicTBa apudMeTHIecKux
KBaJIPAaTHBIX KOPHEW U UX MPUMEHEHHE K MPe0oOpPa30BAHUIO YUCIOBBIX BbIPAKEHUN
Y BBIYUCJIEHUSAM. [[€MICTBUTENIbHBIC YUCTIA.

CreneHb ¢ LEbIM IMOKa3aTeNneM U €€ cBoricTBa. CTaHAapTHAS 3alUCh YHCIA.
AJireOpanyeckue BbIpaKeHUS

KBazgpaTHbIi TPEXWIEH, PA3JIOKEHNE KBAAPATHOTO TPEXUIIEHA HA MHOKHUTENH.

Anrebpanueckass apoOb. OCHOBHOE CBOMCTBO aireOpandeckond apoOwu.
CnoxxeHue, BbIYMTAaHUE, YMHOXXEHHE, JeJeHHe aireOpanvyeckux JpoOeH.
PanrionanbHbIe BhIpaXEHUS U UX MPEOOpPa3OBAHUE.

YpaBHeHUs U HEPABEHCTBA

KBaapartHoe ypaBHeHue, (hopmyia KOpHEH KBagpaTHOro ypaBHeHUs. Teopema
Buera. Pemenune ypaBHEHWH, CBOISIIMXCA K JMHEWHBIM WM KBAJPATHBIM.
[Tpocreiimume ApoOHO-palIMOHATIEHBIE YPABHEHUS.

['padmyeckas uHTEpHpeTalds YpaBHEHHUN C JIBYMsI IEPEMEHHBIMH U CHCTEM
JUHEWHBIX YPAaBHEHHU C JABYyMS IEpEMEHHbIMU. [IpuMepbl pelieHusi CHUCTeM
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMH.

Perienre TeKCTOBBIX 3a7a4 anreOpandeckuM CriocoOoM.

YHucnoBble HEPABEHCTBA U UX CBOKMCTBA. HEpaBEHCTBO C OIHON NEPEMEHHOM.
PaBHOCHMIIBHOCTE HepaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM

DyHKIUU

[Tonsitue pynkuuu. OOIACTh ONpEAETICHNUS U MHOKECTBO 3HaUYECHUN (QYHKIIUU.
CrniocoOs1 3a1aHus GyHKITHIA.

I'paduk dynkuuu. Ytenwe cBoicTB GyHKIUU 1Mo €€ rpaduxy. IIpumeps
rpadukoB GYHKINMA, OTPa)KAIOIIUX PEATIbHBIE MPOILECCHI.



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 KJIACC

Yucsia ¥ BIYMCICHUSA

PannonanbHpie yncna, UppallMOHAIBHBIE YUCIA, KOHEYHbIE U OECKOHEUHBIE
JecsTUUHbIe ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YHUCEN, AEUCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHble JAeCSITUYHbIE aApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEKly MHOKECTBOM JIEUCTBUTEIBHBIX YUCENI U KOOPAUHATHOU MPSMOU.

CpaBHeHHE JIEHCTBUTENBHBIX 4YHCeN, apu(MeTnyecKkue MAeWCTBUA C
JNEHUCTBUTEIIbHBIMU YHCIIAMH.

Pa3mepbl OOBEKTOB OKpYKAIOLIErO0 MHUPA, UIMUTEIBHOCTh IIPOLECCOB B
OKpPY’KaroIleM MHpE.

[TpubnmxEéHHOE 3HAUECHUE BEIMYUHBI, TOYHOCTh MpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JluneriHoe ypaBHeHUE. Pellienrne ypaBHEHN M, CBOASAIIMNXCS K JIMHEWHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOASIIMXCS K KBaApPaTHBIM.
bukBanparnoe ypaBHeHue. lIpumepsl pemeHuss ypaBHEHUN TPETbEU M 4ETBEPTOU
CTEIIEHEU PA3JI0KEHUEM Ha MHOKUTEIIN.

Pemenune npoOHO-palMOHaNbHBIX ypaBHEHMU. PelleHue TEKCTOBBIX 3azady
aJreOpanvyeckuM METO/I0M.

VYpaBHeHHne ¢ AByMs MEpEMEHHBIMU U ero rpaduk. Perienue cuctem IBYX
JIMHEWHBIX YPABHEHHMU C IBYMS IIEPEMEHHBIMU. Pelienne cucrteM IByX ypaBHEHHH,
OJIHO U3 KOTOPbIX JIMHEWHOE, a JApyroe — BTOpoil creneHu. I['paduueckas
MHTEPIPETALNs CHCTEMbI YPABHEHUM C IBYMs IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 aare0panyeckuM crocoooMm.

HUucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mIEpeMeHHOU. PemeHue cucrem
JMHENHBIX HEPAaBEHCTB C OJHOM IepeMeHHOW. KBaapaTHble HepaBeHCTBA.
I'paduyeckas uHTEpIpeTalds HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DyHKIUU

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

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

Yucii0BbIe MOCTECA0BATEILHOCTH H IIPOIPECCHHU



[loHaTHE YMCIIOBOM MOCIEAOBATEILHOCTU. 3aJlaHUE IOCJIEeI0BATEIbHOCTH
pekyppeHTHOH popMyoit u hopMyJIoH 1-T0 WIeHA.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. PopMynbl #-ro 4ieHa
apu(PpMETUYECKON U TeOMETPUUECKON MPOTrpeccuil, CyMMbI MEPBBIX 71 YJICHOB.

N300paxeHne 4YIEHOB apU(PMETHUECKON U TEeOMETPUUYECKOW MPOTPECCHiA
TOYKaMHU Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEMHBIM W 3KCIMOHEHUHUAIBHBIA POCT.
CnosxHbl€ IPOLEHTHI.



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 rpakJaHUHA U PeaTu3aliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, IPOLEAYp IPaKJaHCKOro oOuecTBa (Hanpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOJIEeM, CBI3aHHBIX
C NpPaKTUYECKHUM MPUMEHEHUEM JOCTWKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JACATEIBHOCTH YYEHOIO;

3) Tpy/10BOE BOCIIUTAHHUE:

YCTAHOBKOM HAa aKTMBHOE Yy4YacTHE€ B PCEIICHUM IPAKTUYECKUX 3anad
MaTEMaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHHEM 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 TOTPEOHOCTEH;

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:

OpUEHTALlUE B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX
IPEJCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, TMOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl 4YeloBEYEeCKOU
JEATEIbHOCTH, JTANlOB €€ pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTHUS LMBWIN3ALMM,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKW U MATEMAaTHYECKOW KYJIbTYpPOH KakK 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 K€ 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, TUTIOTE3bI 00 O0BEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEPUIUTHl COOCTBEHHBIX 3HAHUN W
KOMITIETEHTHOCTEM, TNIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HAaBAaTh  CTPECCOBYIO  CUTYallUlO, BOCIPHUHHMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI3OB, TPeOYIOIIMN KOHTPMEP, KOPPEKTHPOBATH
NPUHUMAaeMble 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 CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
00BEKTOB, TOHATHHA, OTHONICHWA MEXIy MOHATUSAMH, (DOPMYyIUpPOBATH
ONpEJECICHUSI  TOHSATUW, YCTAHABIMBATh CYIIECTBEHHBIA  IPU3HAK
KJaccuuKalu, OCHOBAaHMS Jii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MPOBOJIUMOTO AHAJIN3A;

e BOCIPUHUMATH, (OpMyIHpOBaTH U MNPeoOpPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATENbHBIE, C€IUHUYHBIC, YAaCTHBICE W O0OIIHe,
YCJIOBHBIE;



BBISIBIIAITH ~ MAaTeMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTtuBopedrss B (akTax, MaHHBIX, HAOTIOMEHUSX W YTBEPKICHUSX,
npeaiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,
JeNaTh BBIBOABI C WCIIOIH30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUCHHA, YMO3aKIIIOUEHUH 10 aHAJIOTHH;
pa30upaTh T0OKa3aTEIbCTBA MATEMATHUYECCKUX YTBEPXKICHUN (TIPSIMBIC U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIBHO HECIIOKHBIC JTOKA3aTEIhCTBA
MaTeMaTHYeCKux (PakToB, BBICTpaWBaTh AapryMEHTAlMIO0, TPUBOAMTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBHIOMpATh CIOCOO pelieHuss y4eOHOM 3ajaun (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BBHIOWpATh HauboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITEIIEHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBbIe uccieaoBaTe/ILCKHeE JeCTBUA:

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

IPOBOANUTH IO CaMOCTOSITEIPHO COCTABICHHOMY IUJIaHY HECIIOXKHBIN
AKCIIEPUMEHT, HEOOBIIIOE NCCIIeIOBAHUE IO YCTAHOBICHUIO 0COOCHHOCTEH
MaTEMaTUYECKOTo 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO pE3yIbTaTam
POBEAEHHOTO HAOJIOICHHUs, UCCIIECIOBAHMS, OIEHUBATH JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TpOIlecca, a TaKXKE BBIIBUTATH
IPEIOJIOKEHUS O €TO0 PA3BUTHUN B HOBBIX YCJIOBHUSAX.

Pabora ¢ undopmanmeii:

BBISIBIIAITh HEJOCTATOYHOCTh W HM30BITOYHOCTh MH(pOpPMALNUU, JAaHHBIX,
HEOOXOIUMBIX JUISl peILICHHs 3a/1a4H;

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

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

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

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe 1eiCTBHUA:

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;

B X0JI¢ 00CY>KJIEHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
po0JIeMBbI, pelrraeMoi 3a/1a4uu, BBICKa3bIBaTh MJICH, HAIICIICHHbBIC Ha TIOUCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHUS C CYXICHUSMH JPYTUX
YYaCTHUKOB JHayiora, oOHapy»XUBaTh Pa3lU4yUe M CXOACTBO MO3UIMIL, B
KOPPEKTHOI popme popMyaupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHS,;
NPEICTaBIsITh  pPE3yNbTaThl  pEelIeHWs  3a/Jadd,  JKCIepUMEHTa,
WCCJICTOBAHMSI, TIPOCKTA, CAMOCTOSITEITLHO BRIOUPATH JOPMAT BHICTYTICHUS
¢ y4€ToM 3a7a4 Mpe3eHTAIIMH U OCOOCHHOCTEHN ayIUTOPHH,

MOHMMATh U UCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHOM U MHIMBUyaTbHOM
paboThI IpU PENICHUH YIYCOHBIX MATEMATUICCKUX 3a71a4;

NPUHUMATH 1€JIb COBMECTHOW JCSATENbHOCTH, TUTAHUPOBATh OPTaHU3AIUIO
COBMECTHOM pabOTHI, pachpenensTh BUAb pabOT, IOTOBapUBATHCH,
0o0cyXmIaTh TpoIecc U pe3ynbTaT paboThl, 000011aTh MHEHUS HECKOIBKUX
JIIOICH;

y4yacTBOBaTh B TpYNIOBBIX ¢opMax paboTel (oOcyxaeHus, OOMeH
MHEHUSMH, MO3TOBBIE IITYPMbI U APYTHE), BHITIOIHATH CBOIO YaCTh PaOOTHI
U KOOPAWHHUPOBATH CBOM JCHCTBHS C APYTMMH YJICHAMH KOMAaHJBI,
OILICHMBATh KAa4€CTBO CBOETrO BKJa/Ja B OOMIMM MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISATh IUIaH, aIrOPUTM PEIICHMS 3aJaud (WM €ro
4acTh), BHIOMpATh CHOCOO pelIeHHs] C y4ETOM HMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHUPOBATH
BApUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(MOpPMAIIHH.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHbIN HHTEIJIEKT:

BJIa/IETh CIIOCOOAMU CaMOTNIPOBEPKH, CAMOKOHTPOJISI IIpOIiecca U pe3ysibTara
pELIeHNs] MaTEMaTHYECKOM 3a7a4H;

IPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTD IIPY PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJIEHHBIX OIMMUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa ACSITEIbHOCTH TOCTABICHHON LIETU U
YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKCHHS WM HEAOCTH)KCHUS 1LIETH,
HAXOJUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI



K xoHiy oOyuenus B 7 KJjacce OOYYAIONIMICS TOJYYHUT CICTYIOIIHE
IPEIMETHBIC PE3yJIbTATHI:

Yucaa v BBIYMCICHUSA

BrImonHATh, codeTas yCTHBIE M NMHUCBMEHHBIE MPHUEMBI, apu(METHUECKHUE
JEHCTBHS C palliOHAIbHBIMU YHCTIaAMH.

Haxonuth 3HaYeHWs YHCIOBBIX BBIPAKEHUH, MPUMEHSATH Pa3HOOOpPa3HBIC
CrOCOOBI U MPUEMBI BBIUHUCIICHUS 3HAYEHUW NPOOHBIX BBIPAKCHHM, COMEPIKAIIIX
OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH.

[lepexonuTh OT omHOW (HOPMBI 3alUCH YUCEN K Apyrod (mpeoOpa3oBBIBATH
JECATHYHYIO TPOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTH
B OECKOHEYHYIO JIECSITHIHYIO IPOOB).

CpaBHUBATh M YIIOPSIIOYMBATH PAITMOHAILHEIE YHACTIA.

OKpyTJIATh YHCIa.

BBITIONHATE MPUKUAKY W OLICHKY PE3yJIbTaTa BEIYMCICHUH, OLIEHKY 3HaUYSHUH
YUCJIOBBIX BBIPAXKEHUN. BBHIMOMHATH JEHCTBUS CO CTENCHSIMH C HATYPaJTbHBIMH
MTOKA3aTeJISIMH.

[TpuMeHSATh MPU3HAKYU AETMMOCTH, PA3JIOKEHUE HA MHOKUTEITN HATypPaTbHBIX
qHCel.

Pemarh npakTUKO-OpUEHTHPOBAHHBIC 3a7a4M, CBS3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOTOPIMOHATHHOCTHIO BEJIMYMH, MPOIEHTAMH, WHTEPIPETHPOBATH
pE3yNbTAThl PEIICHUs 3a7a4 ¢ Y4ETOM OTPAaHWYCHUH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AsreOpandeckue BbIPAKEHUS

Hcnons3oBath anredbpandecKyto TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSITh €€
B TIPOIIECCE OCBOEHUS yUeOHOTO MaTepHaia.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAKCHUN TPU 3aJaHHBIX 3HAYCHUIX
NIEPEMEHHBIX.

BrImonHATE ipeoOpazoBaHus 1IEIOTO BRIPAXKCHHSI B MHOTOWIEH MPUBEICHUEM
MOTOOHBIX ClIaraeMbIX, PACKPHITHEM CKOOOK.

BrImonHATE yMHOXKEHHE OJHOWICHa HAa MHOTOWIEH W MHOTOYICHa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJIpaTa pPa3HOCTH.

OcCyImiecTBIATh pa3joKEHUE MHOTOUYICHOB Ha MHOMHUTEIH C IOMOIIBIO
BBIHECEHHUS 32 CKOOKH OOIIEr0 MHOKHUTEIS, TPYIITUPOBKH CIIaraeMbIX, TPUMEHECHUS
bopMyI1 COKPAIIEHHOTO YMHOKEHUSI.

[TpumeHnsaTy mpeodpa3oBaHUs MHOTOWICHOB /IS PEIICHUS PA3IMYHBIX 3a/1ad
U3 MaTEMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTEMEHEH C HATypalbHBIMU IOKa3aTeIsIMU IS
npeoOpa3oBaHus BIPAKCHHI.

YpaBHeHMs U HEpaBeHCTBA



Pemare snMHENHBIE ypaBHEHHs C OJHOM IEPEMEHHOM, MPUMEHSS NpaBUia
IIepexo1a OT UCXOAHOTO YPAaBHEHHUS 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 rpayK 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
BEIMYMHAMU: CKOpPOCTb, BPEMS, DPACCTOSHME, 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 HA KOOPJAMHATHOMU MPSMOM.

[TpumensTh mOHATHE apU(pMETHUYECKOrO KBAaJIPATHOTO KOPHs, HaXOAWUThH
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

[IpuMeHATP TOHATHE CTENEHUM C LENbIM IIOKAa3aTeJIEM, BBINOJIHATH
npeoOpa3oBaHus BbIPAXKEHH, COEPIKAIIUX CTENEHH C LIEJIbIM MOKA3aTEIEM.

BrInoaHATE TOXKIECTBEHHBIE MPE0OPa30BaHUs PALIMOHATIBLHBIX BEIPAXKEHUM Ha
OCHOBE MPaBUJI JEHCTBUNA HAJl MHOTOWIEHAMHU U ajareOpandecKuMu Jpo0sMHu.

PacknmanpiBaTh KBaipaTHBIN TPEXUYIIEH HA MHOKUTEIIN.

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

YpaBHeHUs U HEPABEHCTBA

Pemare nMHENHbIE, KBaJIpaTHBIC YPABHEHHS W PallMOHAIBHBIE YpPaBHEHMS,
CBOJAIIIMECS K HUM, CHCTEMBI IByX YPABHEHHUU C IBYMS ITIEPEMEHHBIMHU.

[IpoBOAUTE MPOCTENIINE UCCIIETOBAHUS YPABHEHUM M CUCTEM YPaBHEHUU, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX NpecTaBieHuid (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUU 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 33J]a4M NIOJIYYEHHBIN PE3YIIbTAT.

[IprMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB JII CPABHEHUS, OLICHKHU, PEIIATh
JIMHEHHBIC HEPABEHCTBA C OJTHOM MEPEMEHHON M UX CHCTEMBI, 1aBaTh rpad)nueCcKyIo
WJUTFOCTPALIIO0 MHOKECTBA PEIICHUM 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 AMeMEHTapHBIX PYHKINUN BUA:

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

K koHiy oOyueHus B 9 kiacce oOydYarOHIMICS TOJNYYHUT CIETYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YNIOPSAIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIbHBIC YUCJIA.

BrinonusaTe apudmerrueckue 1eicTBUS ¢ palliOHATIBHBIMU YUCIIAMH, COUETast
YCTHBIE U NMHCbMEHHBIE MPUEMBI, BBINOJIHATH BBIYMCICHUS C UPPALUOHATbHBIMU
YUCIIAMH.

HaxonuTh 3HaueHus cTeNeHeN ¢ UEIbIMU IT0KA3aTeNIIMU U KOPHEN, BBIYUCIITh
3HAYEHUS YMCIOBBIX BBIPAKECHUM.

OKpyIJiIiTh JE€UCTBUTEIBHBIE YHCIA, BBINOJIHATh MPUKUAKY pE3yJbTara
BBIUHCIICHUN, OLICHKY YMCIJIOBBIX BBIPAXKEHUU.



YpaBHeHMs U HEpaBeHCTBA

Peuiats nuHeliHbIEe M KBaJIpaTHBIE YPABHEHUS, YPABHEHUS, CBOISIIIIMECS K HUM,
npocTeiiire ApoOHO-palMOHATIEHBIE YPaBHEHUS.

Pemare cuctembl ABYX JIMHEMHBIX YpaBHEHHUW C JBYMs NEPEMEHHBIMH M
CHUCTEMBI JIBYX YPaBHEHHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBISICTCS JIMHEHHBIM.

Pemate TekcTOBBIE 3amauu  anreOpandecKUM CIOCOOOM C  TOMOIIBIO
COCTaBJICHHS YPABHEHUS WJIM CUCTEMBI IByX YPaBHEHU C IBYyMSs IEPEMEHHBIMU.

[IpoBOAWTH MPOCTEUIINE UCCIICNOBAHUSA YPABHEHUN U CUCTEM yYpPaBHCHHWH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpeicTaBieHuid (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUU PEIICHUS, €CIH HUMEET, TO CKOJBbKO, W
npouee).

Pemate nuHeliHBIE HEPAaBEHCTBA, KBAaJpPAaTHBIE HEPABEHCTBA, M300paKaTh
pEILIEHNE HEPABEHCTB HA YHUCJIOBOM MPSMOW, 3allMCHIBATH PEIICHUE C MTOMOUIBIO
CHMBOJIOB.

Pemiath  cucTeMbl  JMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOLINE KBAJpaTHOE HEPaBEHCTBO, H300paxkaThb pEIICHHE CUCTEMBI
HEPABEHCTB HA YUCIIOBOM MPSIMOM, 3alIUCHIBATh PELIEHUE C MOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUIEHUHN PA3JIMYHBIX 3a]1a4.

DyHKIMHA

Pacmo3naBate (yHKIIMM u3ydeHHBIX BHUAOB. [loKa3pBaTh CXEMaTHYECKU

pacmojoXeHne Ha KOOPAUHATHOM MJIOCKOCTH rpapuKOB PYHKIMMA BUaA: y = kx, y =
kx +b,y=k/x,y=ax2 +bx +c, y=x3, y=\x, y = |x|, B 3aBUCEMOCTH OT 3HaYCHHi
KO3 (UIIUEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITUH.

Crtpouth 1 H300pakaTh CXEMATHUYECKU TpaPUKU KBaJAPATUUHBIX (PYHKIMH,
ONMCHIBATh CBOWCTBA KBaIpaTUUHBIX (PYHKIUHI 0 UX rpaduxam.

Pacnio3znaBate kBagpaTHuHyr0 (QYHKUHIO 1O (HopMyIie, MPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPUH.

YucioBbIE MOCIEI0BATEILHOCTH U MIPOrPecCum

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

BoInonHAT,  BBIYMCIEHUS C  HWCIOJB30BaHHEM (QOpMYyaT nN-ro 4jaeHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpecCrii, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh WIEHbl IOCIEIOBATEILHOCTY TOYKAMHU Ha KOOPAMHATHOU
IIJIOCKOCTH.

Pemate 3amauym, CBSI3aHHBIE C YMCIIOBBIMHU IOCIEAOBATEIBHOCTSMH, B TOM
qHCclie 337a4d 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-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

Anre6pa. 7 knacc: (FO. H. Makapserues, H. I'. Munmiok, K. U. Hemkos, C. b. CyBopoBa; moj
penakuueii C. A. Tensaxosckoro) — M.: «IIpocsemenue» 2017 r.
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