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IHHOACHUTEJIBHAS 3AIINCKA

AnreOpa sBIETCS OJHHM €3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro oOpa3oBaHMs: OHA
obecrieynBaeT U3y4eHue APYTruX TUCIHILIINH, KaK €CTECTBEHHO-HAYYHOT0, TAaK M TYMaHUTAPHOTO IIHKJIOB,
e€ OCBOEHHE HEOOXOAMMO JI NMPOJODKEHHs 0o0pa3oBaHMs U B IOBCEIHEBHOW >XU3HU. Pa3Butne y
o0yyaroIuxcs HayyHbIX MPEACTaBIECHUIN O IPOUCXOKIACHNUN U CYIIHOCTH alredpanyeckux adCTpakiuii,
croco0e OTpakKeHUs MaTeMaTHYECKOW HAyKOW SIBICHUH M IMPOIECCOB B MPHUPOJAE M OOIIECTBE, POJIU
MaTeMaTHYECKOT0 MOJICIIMPOBAHMS B HAYYHOM MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHPOBAHUIO
HAayYHOI'O MHUPOBO33PDEHUS M KAueCTB MBILIUICHUS, HEOOXOOUMBIX JJs aJalTallid B COBPEMEHHOM
uudpoBoM obiectBe. M3yuenune anredpsl obecriednBaeT pa3BUTHUE yMEHUs HaOlr0laTh, CPAaBHUBATH,
HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBAaTh CBOM JCWCTBUS M BBIBOABI, (hOpMyIupoBaTh yTBEepKAeHHA. OCBOCHHME Kypca anreOpsbl
obecreyrBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHHUSI O0YYaroIUXCsA: OHM MCIOJB3YIOT AECIYKTUBHBIE U
MHYKTUBHBIE PAacCyXJIeHUs, 00001eHNEe U KOHKPETH3alLHI0, abcTparupoBanue u aHajgoruto. O0yuenue
anre0pe nmpernonaraeT 3HaYUTEIbHBI 00BEM CaMOCTOSATENILHON AEATEIBHOCTH 00YYaIOIIUXCS, TIOATOMY
CaMOCTOSITEJILHOE PEIICHUE 3a/]1a4 ABJISETCS peajau3alueil 1eaTeIbHOCTHOrO PUHIUIA 00yYeHHUS.

B crpykType mporpaMmel yuyeOHOro kypca «AuireOpa» [uis OCHOBHOIO 001Iero oOpa3oBaHUs
OCHOBHOE€ MECTO 3aHHMAIOT COJAEPKATEIbHO-METONNYECKUE JIMHMM: «Yucaa W BBIYUCICHHAY,
«AnreOpanueckue BbIpaXEHUs», «YpaBHEHUS U HepaBeHCTBa», «DyHkuum». Kaxnmas w3 atux
COJIEP’KATEIIbHO-METOANYECKUX JIMHUM DPAa3BUBAaETCS HAa MPOTSHKEHUU TPEX JIET H3YUYEHHUsS Kypca,
B3aUMOJICHCTBYSl C JAPYrMMM €ro JMHUsAMU. B Xxozme wusyuyeHus yuyeOHOro kypca o0OydaroUIMMCs
IIPUXOJUTCS JIOTUYECKH PACCYKIATh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN A3BIK. B CBsA3M ¢ 3TUM
B IIPOrpaMMy y4eOHOTO Kypca «Anredpay BKIIOUEHBI HEKOTOPBIE OCHOBHI JIOTUKH, MTPECTABICHHBIE BO
BCEX OCHOBHBIX pas[eliax MaTeMaTH4ecKoro oOpa3oBaHUS M CIIOCOOCTBYIOIIHME OBIIAJACHUIO
00y4arolMMUCS OCHOB YHHMBEPCAJIIBHOIO MaTeMaTH4yecKoro sizbika. ConepikaTrenbHOW U CTPYKTYpHOU
0CcOOEHHOCTBIO Y4eOHOT0 Kypca «AsreOpay» sIBISETCS €r0 HMHTETPUPOBAHHBIN XapakTep.

Copepxanne nuHUM «Yucna W BBIYMCIEHUS» CIY’)KUT OCHOBOM il JAJbHEHIIEr0 HM3y4eHUs
MaTeMaTHKH, CHOCOOCTBYET DPAa3BUTHUIO Yy OOYYarOIIMXCS JIOTMYECKOIO MBbIIUIEHUS, (HOPMUPOBAHUIO
YMEHHS MOJIb30BaTHCS aATOPUTMAMHU, a TAK)KE MPUOOPETEHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX
Il TIOBCEIHEBHOW >KM3HU. Pa3BUTHE MOHATHS O YMCJEe HAa YpOBHE OCHOBHOI'O 00Iero odpa3zoBaHus
CBSI3aHO C PALMOHAIBHBIMM M HUPPAlMOHAIBHBIMU YHCIaMH, (OPMHUPOBAHUEM MPEJICTABICHUNA O
NEHCTBUTENILHOM 4MCJe. 3aBEpIICHHE OCBOCHHS YHMCIOBOW JIMHUM OTHECEHO K CpeaHeMy o0IeMy
00pa3oBaHMUIO.

Conepxanue ByX aiareOpanyueckux JUHUH — «AnreOpandeckue BBIpaXEHUsS» U «YPaBHEHUS U
HEpaBEHCTBa» CIOCOOCTBYEeT (OPMHMPOBAHUIO Yy OOYYaIOUIMXCS MaTEeMaTU4YeCKOro arrmapara,
HE0OXOUMOr0 JJIsl pelIeHus 3a/1a4 MaTEMaTUKHU, CMEXKHBIX MPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX
3amay. Ha ypoBHe ocHOBHOro o0Omiero o0pa3oBaHHs Yy4eOHBIH MaTepuan TpPYNIHPYETCs BOKPYT
palMoOHANBHBIX BbIpaXEHUH. Asnredpa JIEeMOHCTPHPYET 3HAYEHHWE MAaTeMaTHKH KakK S3bIKa JUIs
IIOCTPOECHUSI MaTEMAaTUYECKUX MOJENIEH, ONMCAHUs MPOLIECCOB U SIBICHUN pealbHOro Mupa. B 3amaum
oOyueHus anredpe BXOIAT TaKkKe AalibHelIIee pa3BUTHE aITOPUTMUYECKOTO MBIIIIEHHSI, HEOOXOAUMOTO,
B YaCTHOCTH, JUIsl OCBOEHHS Kypca HH(GOPMATHKH, U OBJIaJICHUE HaBbIKaMU JeTyKTUBHBIX PacCyXJI€HUH.
IIpeoOpa3oBanue CHUMBOJIBHBIX (OPM CHOCOOCTBYET pa3BUTHIO BOOOpa)KEHHsI, CHOCOOHOCTEH K
MaTEMaTHYECKOMY TBOPUYECTBY.

Copepxanne (hyHKUIMOHATBbHO-Tpa(pUUECKON JMHUU HALIEJICHO Ha MOJIydeHHE OOYydYaroUUMUCS
3HAHUN O (PYHKIUAX KaK BaKHEHIICH MaTeMaTHYECKOW MOJENH JUIsl ONMUCAHWS M HCCICIOBAHUS
pa3HOOOpa3HBIX MPOIIECCOB U SIBIEHUI B mpupoae M oduiectBe. M3ydyeHue martepuana criocoOCTBYET
pa3BUTHIO y OOYyYalONIMXCSl yYMEHHUS HCIOJb30BAaTh PA3JIMUYHBIE BBIPA3UTENbHBIE CpPEACTBA S3bIKA



MaTEeMaTHUKd — CIIOBECHbIe, CUMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKJIad B (popMHpOBaHUE
MPEICTaBICHUM O POJIM MATEMATUKH B Pa3BUTHH LUBUIN3ALUU U KYJIbTYPBI.

Cornacno yuebOHOMY IUTaHy B 7-9 Kiaccax u3ydaeTrcs y4eOHbBIH Kypc «Aunredpa», KOTOPBIH
BKJIIOYAET CJEIYIOIIME OCHOBHBIC pa3/ieibl colepkaHus: «Uuciaa ¥ BbIUUCICHUS», «AlreOpandyeckue
BBIPXKEHUS, «YpaBHEHUS U HEPABEHCTBAY, « DyHKIUN.

Ha n3ydenne yueOHOTO Kypca «Anredpa» orBoautcs 306 gaco: B 7 kinacce — 102 vaca (3 yaca B
Heqento), B 8 kiacce — 102 yvaca (3 yaca B Hezento), B 9 kitacce — 102 yaca (3 yaca B HeJenio).

COJEPKXAHUE OBYYEHUA

9 KJIACC

Yuciia 1 BbIYMCICHUS

PanmonanbpHble yncia, UppalMoOHaIbHbIE YHMCIIA, KOHEUHbIE U OECKOHEUHBIE JECATHYHBIE IPOOH.
MHO€eCTBO JI€HCTBUTEIIbHBIX YHCEN, EHCTBUTEIIbHBIE YUCIIA KaK OECKOHEYHbIE JIECATUYHBIE JIPOOH.
B3auMHO OIHO3HAYHOE COOTBETCTBHUE MEXKIY MHO)KECTBOM JIEHMCTBUTENIBHBIX YHMCEI U KOOPAUHATHOMN
MPSMOM.

CpaBHeHUE 1eHCTBUTENBHBIX YHCEN, apu(PMETUUECKUE IEHCTBUS C IEHCTBUTEIbHBIMU YHCIAMH.

Pa3mepbl 00bEKTOB OKPYXKArOIIEro MUpa, JUIMTEIbHOCTh IPOLIECCOB B OKPYIKAIOLIEM MUPE.

[TpubnnxEéHHOE 3HaUEHHE BETUYMHBI, TOUHOCTh IpuOimxenus. Okpyrinenue uucen. [lpukuaka u
OLICHKA PE3yJIbTaTOB BBIYUCIICHU.

YpaBHeHHs U HEPABEHCTBA

JInneiiHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOASIIMXCSA K JINHEWHBIM.

KBanpatHoe ypaBHeHue. PenieHue ypaBHEHMI, CBOISIIMXCS K KBaJpaTHbIM. bukBagpatHoe
ypaBHeHue. IlpuMepsl pellleHHs YpaBHEHMM TPETbE U UYETBEPTOM CTENEHEH paslIoKEHUEM Ha
MHOXUTEH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUH. PerieHne TEKCTOBBIX 3a4ad  aire0pandeckum
METOJIOM.

VYpaBHeHHe ¢ IByMsI IEpeMEHHBIMU U ero rpaduk. Pemenne cucteM qByX JIMHEHHBIX YpaBHEHUH C
JIBYMsI IIEPEMEHHBIMU. PerieHue cuctem AByX ypaBHEHUM, OJHO M3 KOTOPBIX JIMHEWHOE, a JIpyroe —
BTOpOI1 creneHu. ['papuueckas nHTEpIpeTalys CHCTEMbl YPaBHEHUH € ABYMS [TE€PEMEHHbBIMHU.

Perienue TekCTOBBIX 3aau aNreOpandeckuM CrocoOOM.

UucioBble HEPABEHCTBA U UX CBOMCTBA.

PelreHne JIMHEMHBIX HEPABEHCTB C OJHON IEpEeMEHHON. PellleHne CUCTEM JIMHENHBIX HEPABEHCTB
c ogHoi nepeMeHHoM. KBanparHele HepaBeHcTBa. ['paduueckas uHTeprpeTalss HEPABEHCTB U CUCTEM
HEPABEHCTB C JIByMs IEPEMEHHBIMHU.

DyHKUMH

KBangparuunas ¢pynxkius, e€ rpaduk u ceoiictsa. [Tapabona, KoopAMHATH BEPIIMHBI TapadoIbl, OCh
CUMMETPHUH NapadoJIbl.

Ipadukn dysxmmit: y = kx, y = kx + b, y = kix, y = x%, y = VX, y = |X| u ux cBoiicTsa.

YuciioBbIE 10CJI€10BATEIBHOCTH U IPOrPeCcCHH

[lonsTHE YMCIOBOM TOCIENOBATEIBHOCTH. 3aJaHHME IOCIIEJOBATEIBbHOCTH PEKYPPEHTHON
dhopmynoit u popMyIoii N-TO YJeHa.

Apudmernueckas U reomerpuueckas mporpeccuu. @opMmynbl N-To uyieHa apumeTuyeckol u
TE€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHne WIEHOB apHU(PMETHUYECKOM M TEeOMETPHUYECKOM Mporpeccuii TOYKaMH Ha
KOOPJMHATHOM IIOCKOCTH. JIMHEHHBIN U SKCOHEHIIHATBHBIN pocT. CII0KHBIE TPOIECHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YHEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHoCTHBIE Pe3yJIbTAThI OCBOCHHS IPOrpaMMbl y4eOHOT0 Kypca «Anredpay XapakTepu3yroTcs:

1) naTpuoTnyecKkoe BOCIIUTAHUE:

MPOSIBJICHUEM HMHTEpEca K MPOILIOMY M HACTOSIIEMY POCCUUCKOM MaTeMaTHKH, HEHHOCTHBIM
OTHOIICHUEM K JTOCTHIXKEHHUSIM POCCHICKUX MaTeMaTHUKOB M POCCHMCKOW MaTEeMaTHYeCKOHN IIKOJbI, K
MCIOJIb30BAaHUIO ATUX JOCTUKEHHUM B IPYrUX HayKax M MPUKIAJAHBIX chepax;

2) rpa:kIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

FOTOBHOCTBIO K BBINOJHEHUIO OO0S3aHHOCTEW TpaKJaHWHA U peau3ald ero Mpas,
MPEJICTaBJICHUEM O MAaTeMaTH4YEeCKMX OCHOBaxX (PYHKIIMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBIICHUH,
MpoLeayp TpaKAaHCKoro oOmiecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO
ATUYECKUX TPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHXKEHUNW HAayKH, OCO3HAHHUEM
BOKHOCTH MOPAJIbHO-3THUECKUX MPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

3) Tpyi0BOE BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTUE B pEIICHUU TNPAKTHUECKUX 3a7ad MaTeMaTU4ecKOil
HaIpaBJIEHHOCTH, OCO3HAHUEM BAaKHOCTH MAaTEMaTUYECKOro 00pa30BaHUs HA MPOTSHKCHUH BCEH KU3HU
JUTsl YCIEITHOW MpOo(eCCUOHATBHON NesATEIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM
BBIOOPOM M MTOCTPOCHUEM MHJIMBUIYATBLHOW TPAEKTOPUU OOPA30BAHMS U KUZHEHHBIX IJIAHOB C YUETOM
JUYHBIX HHTEPECOB M 00IIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOEe BOCIIUTAHME:

CIOCOOHOCTBIO K SMOIMOHAIBHOMY M 3CTETHYECKOMY BOCHPHATHIO MAaTEMAaTHYECKUX OOBEKTOB,
3aJ1a4, peleHul, pacCyAeHUI, yMEHHIO BUIETh MaTEMaTUYECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 MO3HAHUS:

OpHUEHTAIINEH B IeATEeIHLHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX MIPEICTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHS YEJIOBEKA, IPUPOJIbI U 00IIeCTBA, TOHUMAaHUEM MaTEMAaTHYECKON HAYKH KaK
chepsl YeTOBEUYECKOM JACSITEIIBHOCTH, ATANOB €€ Pa3BUTUS U 3HAYMMOCTH JUJISl Pa3BUTHSI [IUBUIM3AIINH,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKM W MAaT€MAaTHYECKOW KYyJIbTYpOM Kak CpEICTBOM IO3HAaHUS MHpA,
OBJIAJICHUEM MPOCTEHIIMMHU HAaBBIKAMU UCCIIEA0BATENbCKOM AESITEIbHOCTH;

6) ¢usuyeckoe BocnuTaHMe, (POPMHUPOBAHUE KYJBTYPbI 3A0POBbS M JIMOLMOHAJBLHOIO
os1aromostyums:

TOTOBHOCTBIO TPUMEHSTh MAaTEMAaTHYECKHE 3HAHUS B HHTEpPEcax CBOErO 3J0pPOBbS, BEIACHUS
3I0pOBOTO 00pasza KHU3HU (340pPOBOE MHTaHWE, COANTAHCUPOBAHHBIN PEXHUM 3aHATHH W OTIbIXA,
perynsipHas ¢u3nueckas akTUBHOCTh), C(hOPMHPOBAHHOCTHIO HaBbIKa pediekcruu, IpU3HAHUEM CBOETO
IpaBa Ha OMKOKY M TaKOro e Mpasa JIPyroro 4yeioBeKa,

7) 3K0JI0OTHYeCKOe BOCTIMTAHHUE:

OpHEHTAIlMe Ha TNpPUMEHEHHWE MaTeMAaTHMYeCKUX 3HAHMW [UIS pelIeHus 3anad B 00JacTH
COXPaHHOCTH OKPY>KAroIIeH cpejibl, TUTAHUPOBAHMSI MIOCTYIIKOB M OIEHKH UX BO3MOXKHBIX TMOCIEACTBUN
JUIS OKpY’Kalolllel CpeJibl, OCO3HAHHEM TIJI00albHOIO XapakTepa 3KOJOTHYECKUX MpoOjIeM U MyTed ux
pelieHus;

8) ajanTanus K M3MEHAIIIUMCS YCJIOBUSIM COIMAIbHONW M NPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JEHCTBUSM B YCIOBUSX HEONMPEAEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOCH
KOMITETEHTHOCTH 4epe3 MPaKTHUECKYIO JIeITeIbHOCTh, B TOM YHCIIe YMEHHE YUUTHCS Y APYTHX JIIOACH,
MpHOOpPETaTh B COBMECTHOM JIeATEIbHOCTH HOBBIC 3HAHMS, HABBIKYA U KOMIIETCHIIUU U3 OTIbITA IPYTHX;



HEe00X0IMMOCTHIO B (POPMHUPOBAHUH HOBBIX 3HAHUI, B TOM 4yHclie GOpMYyJIMPOBATh UACH, TOHATHUS,

TUNOTE3Bl 00 OO0BEKTaX U SABJICHUAX, B TOM YHCJIC paHEC HCHU3BCCTHBIX, OCO3HABATb I[e(i)I/IHI/ITI)I

COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PAa3BHUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAllUIO, BOCHIPUHUMATL CTPECCOBYHO CUTYAlLIUIO KaK

BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMbIE PELICHUS U AeUCTBUA, (POPMYIHUPOBATH
U OLICHHUBATh PUCKH U MOCIEACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe JeiicTBUS

Ba3oBble JJoruyeckue aeiicTBud:

BBISIBJIATh M XapaKTE€pPHU30BaTh CYIIECTBEHHbIC NPU3HAKU MAaTEMaTHYECKUX OOBEKTOB, IOHATHH,
OTHOIICHUHA MEXAYy TMOHATUAMH, (OPMYITUPOBATH OIpPEACIICHUS] MOHATHH, YCTaHAaBIWUBATbH
CYLIECTBEHHBIN MpPU3HAK KiIacCU(UKALMK, OCHOBAHUS Il 0OO0OLIEHUS M CPaBHEHMs, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

BOCIPUHUMATh, (OpMyIHpoBaTb M  NpeoOpa3oBbIBaTh  CYXKACHUSA: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U 00IIUE, YCIOBHBIE;

BBISIBIIITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpPEYHs B (paKkTax, JaHHBIX,
HAOJIOACHUAX M YTBEPXKICHHSX, TNpeajaraTb KPUTEPUW ISl BBIABICHHS 3aKOHOMEPHOCTEH M
IIPOTUBOPEUU;

JenaTb BBIBOABI C HCIHOJb30BAHMEM 3aKOHOB JIOTUKM, JEAYKTHBHBIX M  HMHJIYKTHBHBIX
YMO3aKJIOYEHHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

pa3duparhb JJ0Ka3aTeNbCTBA MATEMAaTUYECKUX YTBEPKIACHUH (TIPsIMbIE U OT IPOTUBHOTO), TIPOBOJUTH
CaMOCTOSITEJIbHO ~ HECJIO’KHbIE  JIOKa3aTeNbCTBA  MaTeMaTHUyecKux  (aKkToB, BbICTpauBaTh
apryMEeHTaluIo, TMPUBOJUTH MNpPUMEPbl U  KOHTPIPUMEPHl, OOOCHOBHIBATH COOCTBEHHBIE
paccyXIeHus,

BBIOMpaATh croco0 perieHuss yuyeOHOW 3ajaud (CpaBHUBAaTh HECKOJIBKO BAapUaHTOB pEIIEHUS,
BbIOMpaTh HanOoJIee MOIXOAAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3zoBble uccienoBareibckue 1eCTBUSA:

HCIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT O3HaHUSL, (POPMYJINPOBATH BOIPOCHI,
¢uKcupyomye npoTUBOpeune, MpodiieMy, CaMOCTOSITENIbHO yCTaHAaBIUBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh THIIOTE3Y, APTYMEHTUPOBATH CBOIO NMO3UINI0, MHEHHE;

MPOBOJIUTH 0 CAMOCTOSITENIbHO COCTaBJICHHOMY IUIAHY HECJIOKHBIM SKCHEPUMEHT, HeOOoJbLIoe
UCCIIEIOBAaHHE TI0 YCTAHOBJECHHUIO OCOOEHHOCTEW MaTeMaTHYecKOoro OOBEeKTa, 3aBHCHUMOCTEH
00BEKTOB MEXky COOOM;

CaMOCTOSITENIbHO  (pOopMyIMpoBaTh OOOOIIEHHS] W BBIBOJABI MO pe3ysibTaTaM MPOBEAEHHOTO
HaAOJIOCHNUs, UCCIE0BAaHMs, OIEHUBATh JOCTOBEPHOCTHh MOJIYYEHHBIX PE3YJbTAaTOB, BBIBOJIOB U
0000IIIeHMI;

MIPOrHO3UPOBATh BO3MOXKHOE DPa3BUTHE MpPOIECCa, a TAKXKE BBIABUTATh MPEINOJOKEHUS O €ro
Pa3BUTHUH B HOBBIX YCIIOBHUSX.

Padora ¢ undopmanueii:

BBISIBJISATh HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALINH, JAHHBIX, HEOOXOAUMBIX Ul PELICHUs
3aJauu;

BbIOMpPATh, aHAJTU3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHUPOBATH MH(OPMAIMIO PA3IUUYHBIX
BUJIOB U ()OPM IIPEICTABICHHUS;

BbIOMpaTh (hopMy mpeacTaBieHuss HHGOPMALMK U WIUTIOCTPUPOBAThH PEIIaeMble 3a/1a4l CXEMaMH,
JIrarpaMMaMu, HTHOM rpadukoi 1 uX KOMOWHAIMSIMU;



OLICHMBATh HAAE&KHOCTb HMHPOPMAIMM 1O KPUTEPUAM, NPEJIOKEHHBIM yUHUTEIEM WU
chOpMyIIMPOBAHHBIM CAMOCTOSITETIBHO.

KoMMyHMKAaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUSA:

BOCHPUHUMATH U (HOPMYJIHPOBATh CYKIEHUS B COOTBETCTBUU C YCIOBHSIMH U LENSMU OOIICHHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U IMUCHMEHHBIX TEKCTaxX, JaBaTh
MOSICHEHHMSI 110 XOJ1y PEIICHHS 3a/1a4i, KOMMEHTHPOBATh MOJy4YeHHBIN PE3yIIbTaT;

B XOJIe OOCYXJICHHS 33/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOI TeMbI, MPOOIEMBI, perraeMoi
3a/la4y¥, BBICKA3bIBATh WJICU, HAIICJICHHBIC HA MOWCK PEIICHUS, COMOCTABISATh CBOU CYXKICHUS C
CYKICHHUSIMH JIPYTUX YYaCTHHKOB JHajora, OOHApyXHBaTh pPa3IMYUe M CXOJCTBO MO3UIUH, B
KOPPEKTHOH opMe GopMyIHpOBATh Pa3HOTIACHs, CBOM BO3PAXKECHHUS;

MpEJICTaBIsATh  pe3yJbTaThl pEHICHHs 3aJauyd, dOKCIIEPUMEHTa, HCCIEIOBaHUsA, IPOEKTa,
CaMOCTOSITENILHO BBIOUPATh (pOpMAT BBICTYIUICHUS C YYETOM 3a/lay MpPe3eHTalUd U 0COOeHHOCTEH
ayJIUTOPUH;

MMOHUMATh U MCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAWBHIyJIbHOW PabOTHI IPHU PEIICHUN
y4eOHBIX MaTeMaTUYECKUX 3a/1a4;

MPUHUMATH 1eJIb COBMECTHOHN JIEATEIIBHOCTH, TUIAHUPOBATh OPraHU3aI[MI0 COBMECTHON paboThI,
pactpenenaTs BUAbl padoT, TOTOBAPUBATHCS, 00CYKIATh MPOIECC M Pe3ybTaT padboThl, 0000IaTh
MHEHHS HECKOJIBKUX JIIOCH;

y4acTBOBaTh B IPYNMOBLIX (popmax paboTsl (00CYKaeHMS, OOMEH MHEHHUSIMH, MO3TOBBIE IITYPMBI U
JPYTHE), BBITOJHATH CBOIO YacTh PAOOTHI M KOOPIUHUPOBATH CBOM JCHCTBUS C IPYTHMH WICHAMU
KOMaH/pl, OIICHMBAaThb KAadyeCTBO CBOEr0 BKJIaga B OO TPOAYKT MO KPUTEPUSM,
chOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTUBHbIE YHHBEpPCAJIbHBIE YUeOHbIE 1eiiCTBHUSA

Camoopranuzanusi:

CaMOCTOSITENTLHO COCTaBIISATh IJIaH, AITOPUTM PEIlIeHus 3a1auu (WM ero 4acThb), BHIOMpATh CIIOCO0
pelieHrs ¢ y4ETOM HMMEIOIIUXCS PEeCypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH H
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ y4ETOM HOBOI HH(OpMAITHH.

CaMOKOHTPOJIb, IMOLHOHAILHBIH MHTELIEKT:

BIIQJICTh  CITIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpollecca | pe3yibTara pelIeHus
MaTeMaTHUECCKOM 3a1a9H;

MIPEIBUJICTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH ITPH PEIICHUN 33]]a4i, BHOCHTH KOPPEKTHUBHI B
JeSTEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, HAHJCHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBHE PE3yJIbTaTa JCSATCILHOCTH ITOCTABICHHON IEJIM U YCIOBUSAM, OOBSICHATH
MPUYMHBI  JIOCTY)KCHUS WM  HEJOCTHIKCHHS IeJIM, HAaXOJIUTh OIMUOKY, JaBaTh OICHKY
MPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATbBI

Yucia ¥ BBIYUCTICHHUSA

BoimonHsATe, couyeTas YCTHbIE W THUChMEHHBIE MPHUEMBI, apudmeTnyeckue AEUCTBUS C
palMOHATBHBIMU YHCIAMHU.

HaxonuTth 3HaueHUs1 YUCIOBBIX BBIPAKEHUN, MPUMEHATHh Pa3HOOOPa3HbIE CTIOCOOBI U TPUEMBI
BBIYMCIICHHS 3HaYEHUN APOOHBIX BBHIPAKEHUM, COACPIKAITNX OOBIKHOBEHHBIC U IECATUYHBIE TPOOH.

[TepexonuTh OT 0JHON (OPMBI 3aMTUCH YUCEI K IPYToii (peoOpa3oBIBaTh AECATUYHYIO IPOOb
B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTH B OECKOHEYHYIO NECATHUHYIO
TpoOB).

CpaBHUBATh U yHIOPSA0YMBATH PALIMOHAIBHBIE YHCIIA.

OxpyrisTh yucna.



BBINOMHATE NPUKUAKY M OLIGHKY pE3yJIbTaTa BBIYMCIICHUMN, OLIEHKY 3HAYCHWM YHCIIOBBIX
BBIPAKEHUI. BBITOIHATE AEWCTBHS CO CTENIEHSMH C HATYPAJIBHBIMH ITOKA3aTEIISIMHU.

[IpuMeHATH NpU3HAKU JEIUMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATYpaIbHbIX YHCEIL.

Pemate 1pakTUKO-OPUEHTUPOBAHHBIC 3aJadyd, CBSA3aHHBICE C OTHOIICHUEM BEJIMYHH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYMH, ITPOLIEHTAMHU, HHTEPIIPETUPOBATh PE3YJIbTaThl PEILEHUS 3a1ad C
y4€TOM OrpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMU PacCMATPUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIpasKeHUs

Hcnonp30Bare anreOpandyeckylo TEPMHHOJIOTHIO U CHUMBOIIMKY, MIPUMEHATH €€ B Ipolecce
OCBOEHHU y4yeOHOro MaTepuaa.

HaxonuTh 3HaueHust OyKBEHHBIX BbIPaKEHUH MIPU 3aJJaHHBIX 3HAUEHUSIX IEPEMEHHBIX.

BrImonHATe mpeoOpa3oBaHus LENOTO BBIPAKECHUS B MHOTOWICH NPUBEACHUEM IMOJI00OHBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BBINOHATE YMHOXKEHHE OTHOYIEHA HA MHOTOYIEH U MHOTOYJIEHA HA MHOTO4WIEH, IPUMEHATH
(bopMyIIbl KBaJipaTa CyMMBI U KBajjpaTa pa3HOCTH.

Ocy1IecTBIATh pa3j0KEHUE MHOIMOWIEHOB HA MHOXHUTEIN C TIOMOIIIbIO BBIHECEHUS 32 CKOOKHU
00IIEero MHOKHTEIIS, TPYIIITUPOBKHU CIIaraeMbIX, TPUMEHEHHS (HOPMYJT COKPAIIEHHOTO YMHOXKCHHUS.

[TpumensaTh IpeoOpa30BaHUsI MHOTOWICHOB JUISl PEIICHUS Pa3JIMYHbIX 3a/1a4 U3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKH.

Hcnonp30BaTh CBOMCTBa CTENEHEW € HATypaJbHBIMM IOKAa3aTeIsIMH JUIsl NPeoOpa3oBaHUs
BBIPa)KCHU.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarp nuHENHbIE ypaBHEHHs C OJHOM IEPEMEHHOM, NPHUMEHss IpaBWJa IEpexoAa OT
HCXOJIHOTO YPABHEHUS K PABHOCUIILHOMY eMy. IIpoBepATh, ABIISIETCS JIM YUCIIO KOPHEM YPaBHEHUS.

[TpumensTh rpadudeckre METObI P PEIICHUH JTMHEHHBIX YPAaBHEHHIA U UX CUCTEM.

[TonOupath mpuMepsl Map 4KCes, SBISIOUUXCS PEHIEHUEM JIMHEHHOTO YpaBHEHUS C JIByMs
IIEPEMEHHBIMH.

CTpouTh B KOOPIAUHATHON TNIOCKOCTH I'pa UK JIMHEHHOTO ypaBHEHUs C IByMsI [IEPEMEHHBIMH,
MOJIb3YACh IpaUKOM, IPUBOAUTH IPUMEPHI PELICHUS YPABHEHHUS.

Pemarp cuctembl OBYyX JIMHEHHBIX YpaBHEHUH C JBYMs INEpEMEHHBIMH, B TOM YHCIE
rpaduyecKu.

CocTaBiATh U pemaTh JMHEHHOE YPaBHEHNUE WM CUCTEMY JIMHENHBIX YPABHEHUH 110 YCIOBUIO
3a/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥ IIOJIyYEHHBIN pe3ysbTarT.

DOyHKIUHT

N300pakaTh Ha KOOPAWHATHON MPSIMOM TOYKH, COOTBETCTBYIOLIHME 33JaHHBIM KOOPIUHATAM,
Jy4H, OTPE3KH, UHTEPBaJIbI, 3alUChIBATH YUCIOBBIE IPOMEXKYTKH Ha aIreOpanueckoM s3bIKe.

OTmeuaTh B KOOPJIMHATHOM MJIOCKOCTH TOYKH IO 3a/IaHHBIM KOOPJAWHATaM, CTPOUTH rpauKu
nuHeHbIX QyHKuMi. CTpouTs rpaduk GyHKIUHU Y = [X|.

OnwuceIBaTh ¢ MOMOIIBIO (DYHKIMHA U3BECTHBIE 3aBUCUMOCTH MEX]ly BEIMYMHAMU: CKOPOCTH,
BpeMsl, pPacCTOSIHUE, [IeHa, KOJIMYECTBO, CTOUMOCTh, IPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM padoThI.

Haxoauts 3HaueHne GyHKIUM 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate Tpadudeckuit crmocod TpeaAcTaBIeHWs W aHaM3a WHPOPMAIUM, HW3BICKATh W
MHTEPIPETUPOBATh HHPOPMALIMIO U3 TPaQUKOB peatbHbBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenuss B 8 kiiacce oOy4aromMiCs TMOJYYUT CIEAYIOUIME IpeAMETHbIE
pe3yIabTaThI:

Yucia v BbIYUCTICHUSA

Hcnonp30BaTh HayallbHbIE MNPEACTABIECHUS O MHOMKECTBE JCMCTBUTENBHBIX 4YHCEN IUIA
CpaBHEHHsI, OKPYIJICHHS M BBIYMCICHHMN, H300pakaTh JACHCTBUTEIbHBIC YHCIA TOYKAMHU Ha
KOOPJMHATHOU MPSIMOM.



[IpumensTh MOHATHE apU(METHUECKOTO KBaIPATHOTO KOPHSI, HAXOJUTh KBaJpaTHbIE KOPHH,
UCIONIb3Ys. TpU HEOOXOAMMOCTH KaJbKyJATOp, BBINOJHATh MPeoOpa3oBaHUsl BbIPAKECHUI,
CoJIepaKaIMX KBaJAPaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp30BatTh 3anmucu OOJIBIINX U MAJIBIX YUCEI C TIOMOIIBIO JECITUYHBIX APO0e U cTerneHei
yucna 10.

AsredOpanyeckue BbIpasKeHMsI

[IpuMeHSATH TOHATHE CTENEHW C LEeNbIM II0Ka3aTejeM, BBIIOJHATh NPEOOpa3OBaAHUS
BBIPAKECHUM, COAEPIKALLUX CTEIIEHU C LEJIBIM IT0KA3aTEIIEM.

BbInonHATE TOXKAECTBEHHBIE TPEOOPa30BaHMsI PAllMOHAIBHBIX BBIPAXKEHUN HA OCHOBE MTPaBUII
NEHCTBUI HaJl MHOTOYWIEHAMHU U alireOpandyeckKuMH IpOoOsiMu.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH.

[TpumensaTh peoOpa3oBaHMsl BRIPAXKEHUH IS PEHICHUS Pa3IMYHBIX 3a/1a4 M3 MaTeMaTHKH,
CMEXHBIX IIPEIMETOB, U3 PEAJTbHON IPAKTUKH.

YpaBHeHNsI 1 HEPABEHCTBA

Pemrate nnHelHbIE, KBaIpaTHBIE YPABHEHUS U PALMOHAIIBHBIC YPABHEHHUSI, CBOASIIMECS K HAM,
CUCTEMBI JIBYX YPABHEHMU C IBYMsI IEPEMEHHBIMU.

[IpoBoauTh mpocTelIMEe UCCIEI0BAaHUS YPAaBHEHH M CUCTEM ypaBHEHHWH, B TOM YHCIIE C
MPUMEHEHHEM TpaUuecKux MpeiCTaBlIeHH (yCTaHAaBIMBATh, UMEET JIM YpaBHEHHE WIH CHCTEMa
YPaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEe).

[lepexoauTh OT cIOBECHOH (POPMYITHPOBKH 3a/1a41 K €€ anreOpandecKoi MOAEIH C TIOMOIIBIO
COCTABJICHUS] YpPAaBHEHHMS WJIM CHCTEMbl YPAaBHEHUN, WHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ]a41 MOJTYYEHHBIN pe3yJIbTar.

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JUISl CPAaBHEHUs, OLIEHKH, PELIATh JIMHEWHBIC
HEPaBEHCTBA C OJHOH IMEPEMEHHON U X CUCTEMBI, JaBaTh rpaMuecKyr0 HIUTIOCTPALIMIO0 MHOKECTBA
pEeLIeHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUH

[ToHnMaTh M HCIONIB30BaTh (PYHKLUMOHAIbHbBIE MOHATHS U SI3bIK (TEPMUHBI, CUMBOJIMYECKHE
0003Ha4YeHHUsI), ONpEAENATh 3HAaUeHHE (PYHKLUMU MO 3HAUEHUIO apryMeHTa, ONpeelsiTh CBOICTBa
¢byHKIMYU 10 e€ rpaguky.

Ctpoutb rpaduku 3J€MEHTapHbIX (QYHKLIUH BUJIA:

y=k/x,y=x2y=x3y=|x|, y = VX, onichIBaTh CBOICTBA YHCIOBOI QDYHKIHH 110 & rpaduKy.

K xoHmy oOyueHus B 9 kJacce oOy4aroIIMHCS TMOJYYUT CIEAYIOLUIME IpeAMETHbIE
pe3yabTaThI:

Yuciia 1 BbIYUCICHUA

CpaBHUBaTh U YIIOPSAI0UYNBATh PALIMOHAIBHBIE U HPPALlMOHAJIBHBIE YU CIIA.

Beimonuate apudmernueckue AEHCTBHS C palMOHAJIBHBIMH YHCJIaMH, COYeTass YCTHbIE U
MACbMEHHBIE TPUEMBI, BBITTOIHATH BBIYUCICHUS C NPPALMOHAIBHBIMU YU CIIAMH.

Haxonute 3Ha4eHMs cCTENeHeW C LEIbIMM IIOKA3aTeIsIMM M KOpPHEH, BBIYUCIATH 3HAYEHUS
YHCIJIOBBIX BBIPAXKEHUH.

OKpyIisITh NENUCTBUTENBHBIE YNCIA, BBIIOJIHATH NPUKUAKY pPE3yibTaTa BBIYHUCICHHUH, OLEHKY
YHUCJIOBBIX BBIPAXKEHUM.

YpaBHeHHsI U HEPABEHCTBA

Pemarp nuHeliHBIE M KBaJpaTHbIE ypaBHEHUs, YPaBHEHUS, CBOJAIIMECS K HHUM, NpOCTEHIINE
IpoOHO-pallMOHATIbHBIE YPAaBHEHHUS.

Pemats cuctemsl IBYX TUHEHHBIX YpaBHEHUH C IBYMsI IEPEMEHHBIMH M CUCTEMBI JIBYX YPaBHEHUH,
B KOTOPBIX OJIHO YPABHEHUE HE SIBISICTCS JIMHEIHHBIM.

Pemrate TeKCTOBBIC 3371a4n ANTeOpandecKM CIIOCOOOM C MOMOIIBIO COCTABICHHS YPAaBHEHUS HITH
CUCTEMBI JIBYX YPAaBHEHHUH C ABYMsI IEPEMEHHBIMHU.



[IpoBoauTh TpOCTEHIINE HCCICIOBAHUS YPAaBHEHUW M CHUCTEM YpPAaBHEHHM, B TOM YHCIE C
IpUMEHEHHEeM TpaduyecKuxX MpeIcTaBieHui (ycTaHaBIMBaTh, MUMEET JIUM YpaBHEHHE WIM CUCTeMa
ypaBHEHUU pPEIIeHUs], €CJIU UMEET, TO CKOJIBKO, U ITpouee).

Pemarp nuHeiiHbIC HEPABEHCTBA, KBAIPAaTHBIE HEPABEHCTBA, U300pakaTh PEIICHUE HEPABCHCTB HA
YHCIIOBOM MPSIMOA, 3aMMCHIBATh PEIICHUE C IIOMOIIBIO CUMBOJIOB.

Pemarp cucTeMbl JHMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOLIUE KBaJpaTHOE
HEPAaBEHCTBO, U300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOU MPSIMOU, 3alMUCHIBATh PEIICHUE
C IIOMOILIBIO CUMBOJIOB.

Hcnonb30BaTh HEPaBEHCTBA MPHU PELICHUH Pa3IMYHBIX 3a7au.

DOYyHKIUHT

Pacrio3naBath (QyHKIMH W3yYCHHBIX BHUAOB. [lOKa3pIBaTh CXEMAaTHYECKH PACIIOJIOKEHUE Ha
KOOPJIMHATHOM TUIOCKOCTH IpadukoB PyHKIMIA BUA:
y=kx,y=kx+b,y=kix,y=ax2+bx+c,y=x3%y=+X,Y = |X|, B 3aBHCHMOCTH OT 3HaYCHHI

K03 (HUILIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIUH.

Crtpouth u n300paxarb cxeMaTHUYeCKH IrpauKHU KBaJpaTHUHBIX (DYHKIUI, ONKUCHIBATH CBOMCTBA
KBaJPaTUYHBIX QYHKIUH 110 UX rpadukam.

Pacnio3naBate kBagpaTHuHylo (yHKIHIO 10 (opMmyie, MPUBOAWTH HPUMEPHI KBaJIpPaTUIHBIX
(GyHKUMH U3 pealbHOM KU3HU, (PU3UKU, TEOMETPHUH.

YucJi0BbIe NOCJIEA0BATEILHOCTH H IPOIPecCUH

Pacnio3naBath apupmMeTHIecKyIo 1 T€OMETPUIECKYIO IIPOTPECCUH TIPH Pa3HBIX crioco0ax 3aJaHus.

BEBIMONHATE BBIYHCICHHS C HCIOJIB30BaHHEM (GOpMyd N-TO WieHa apu(pMETHYecKOl u
reOMETPHUECKON POrpeccuii, CyMMBbI EPBBIX N YJICHOB.

N300pakaTh 4IeHbl OCIEI0BATEIBHOCTH TOYKAMH Ha KOOPIMHATHOM IIIOCKOCTH.

Pemarp 3agauun, CBS3aHHBIE C YMCIOBBIMHM IIOCJEIOBAaTEIBHOCTSIMHU, B TOM 4YHCIE 3aJa4d W3
peasibHOM JKU3HHM (C UCTIOIb30BAaHUEM KAJIbKYJISTOPA, IU(PPOBBIX TEXHOJIOTHUI).



Kmace: 9

Yyurensn: Peimkos A.Jl.

KoaunvecTBO 4acoB:

- Ha y4eOHsIii roa: 102

- B Hexea: 3

IInaHOBBIX KOHTPOJILHBIX padoT -8
IInanoBBIX AMarHOCTHYECKHUX padoT - 2

Kaﬂeﬂ):[apﬂo-TemaTnllecxoe IVIaHUPOBaHUe

Auredpa, 9 kiace

Ne Tema ypoka Pemaembie npo6sieMbl IInanupyemsle pe3yabTatsl (B coorBeTcTBUU ¢ PT'OC) Jdarta
NPOBEACHUsI
IIpeamernsie ILnan Dakr
IonsaTus pea YYa JIn4HOCTHBIE Pe3yJIbTATHI

pe3yabTaThl
1 BBOJHOE TOBTOpEHHE. yYMEHUE KOHTPOIHUPOBATh
> IIpOLECC U pe3yJIbTaT yueOHOM

Ciymath U CIbIIATh JPYT MaTeMaTHICCkO
JIeSITENbHOCTH;

BBoaHoe moBTopeHue.

IpyTa; IPeACTaBIATh
KOHKPETHOE COJICp)KaHUE U
coo0IIaTs ero B
MMMCBMEHHOM U yCTHOU

hopme.

CIOCOOHOCTH K
SMOLMOHAIBHOMY BOCTIPHSTHIO
MaTeMaTHYeCKHX OOBEKTOB,
3ajau, pelleHu, paccyx IeHUI;

Texnonozuu: 310poBbecOEPEKEHHS, TMTHOCTHO-OPHEHTHPOBAHHOTO 00YUeHNS, TIEAAarOTIKa COTPYAHHIECTBA

KBanpaTtuunasi pyHkuus

3 OYHKINH U UX TPAPUKH.

4 O6nacTh onpeaeieHus 1
001aCTh 3HAYEHHUH

5 OO6nacTh onpeieNeHus U
001aCTh 3HAYEHHUI

6 CgoiicTBa QyHKIHH.

7 CBoiicTBa QyHKIHH.

Bripaborath
CTPOUTH
KBaJpaTU4YHON
(YHKIMH ¥ TIPUMEHSTH
rpadudecKue
TpeICTaBICHUS TUTSt
pelreHHss  HEPaBEHCTB
BTOpPOH  CTeHmeHH C
OJIHOM NEPEMEHHOM.

yMEHHE
rpadux

He3aBHCHMasl, 3aBUCHMast
nepeMeHHast, QyHKIHS,
rpaduK QyHKIHA

-yMETh HAXOUTh MO
3HAYEHUIO apryMeHTa
3HaYeHue GYHKIMU U
Hao000poT

(dyHKIHUA, 001aCTh
ompeeNicHUs 1 001aCTh
U3MEHEeHUSI

-YME€Tb HaXOUTh
00JacTh onpeaeneHus
1 00J1aCTh 3HAYCHUSI
dymxrm;

-yMeTh CTPOUTH Goee
CIIOXHBIE TpaduKu
dbyHKIMI

HyJH QYHKIHH,
BO3pacTarolas u
yObIBarom1as GyHKIUSL

-yMETh OIPEe/IeIATh
HyJU QYHKIHH,
HPOMEXYTKH
BO3pacTaHus U
yOBIBaHUS

CaymaTs U CIbIIaTh APYyT
IpyTa; TIPECTaBISATh
KOHKPETHOE COJIep KaHue 1
COO00IIIaTh €T0 B
MUCHbMEHHOH U YCTHOM

dopme.

IIpunumats
MI03HABATEIBHYIO LEJIb,
COXPAHATH €& Impu
BBITIOTHEHNH YIeOHBIX
JeUCTBHUH, peryaIupoBaTh
BECh MPOIIECC UX
BBIMOJIHEHUS U YETKO
BBITIOJTHATH TPEOOBAHUS
[103HABaTEIbHOM 3aauM.

HCIIOJIF30BATh PHOOPETEHHEIE
3HaHHS U YMCHUS B
MIPAaKTUYECKOHN NIESATETBHOCTH U
MMOBCEIHEBHOM KU3HM JJIS:
BBITIOJIHEHHSI PACYETOB TI0
(hopmyiiaMm, cocTaBICHUS
(hopMyJ1, BBIpQKAIOLIHX
3aBHCHMOCTH MEXIY
peaTbHBIMU BETHYHHAMHY;
HHTEpIIpEeTaIuy rpaduKkoB
peabHBIX 3aBHCUMOCTEH
MEKIy BeTHIMHAMH.




KBanpatHslii TpexuieH U
€ro KOpHU.

KBaJIPaTHBIN TPEXWICH,
€ro KOpHU

-yMEeTh HAXOIUTh
KOPHHU KBaZpaTHOTO

9 KBazpaTHsIit TpexdieH u TpexwiIeHa
€ro KOpHU.

10 Pa3noxenne KBagpaTHOTO KOPHH KBaZpaTHOTO -yMeTh HaXOAUTb
TpexwieHa Ha TpeXwIeHa, pa3JIoKeHHe KOPHH KBaZpaTHOTO
MHO>KHTEIIH. Ha MHOKHTEITH TpeXwWICHa;

11 PaznoxxeHue kBaipaTHOTO -yMETb pacKJaJbIBaTh
TpexuJIeHa Ha Ha MHOKHTEIH
MHOXKHTEIIH. KBaIpaTHBIN TPeXWIeH

12 KonTtposnbnas pabora
Nel o reme «DyHKIMM U
HX CBOMUCTBA.

KBanpaTHblii TpexuieH»

13 Dynkims y=ax? , ee dbynkus, rpaduk -yMEeTb CTPOUTH
rpad¥K U CBOMCTBA. ¢yHKIMH, CBOMCTBA rpadpuk QyHKIUH y =

14 DyHkuus y=ax? , ee byHKIHN ax?;
rpaduk u cBOWCTBA. BripaboTats ymeHne -TIPaBUJILHO YHTATh

CTPOUTH rpaduk rpaduk

15 I'paduku GpyHKIMI KBaJpaTHYHON rpaduk QyHKIHH, -yMeTb CTPOUTH
y=ax?+ n, y=a(x-m)2. (GyHKIMM U IPUMEHATh | mapaiienbHbI IepeHoc | Tpaduk ByHKIHH,

16 I'paduxu pyHKIHIT rpapuyeckue HCTIOJNB3Y St
y=ax?+ n, y=a(x-m)2. IPEACTABICHUS JIs npeoGpasoBaHus

pelICHUs HEpaBECHCTB rpaduKoB
BTOPOM CTEIeHH C

17 IMoctpoenue rpaduka OJIHOM NEPEMEHHOM. KBaJipaTH4Hast QYHKIMS, | -3HATh aJITOPUTM
KBaJpaTHYHOHN (DYHKIUH. napaboia, BepuInHa MOCTPOCHUS IpaduKa

18 [octpoenue rpaduka mapaboIibl, BEeTBH KBaJIpaTHIHOHN
KBaJpaTHYHOHN (QyHKIUH. mapaboITs! ¢dhyHKINY;

19 IMoctpoenue rpaduka -yMeTh HaXOAUTb
KBa/IpaTHYHON (pyHKIHH. KOOPANHATHI BEPIINHEI

napaboJIbl

20 CTeneHHast pyHKIUS C -3HaTh CBOICTBA

HaTypaTbHBIM ¢$yHKIMH ¢ ¢ IpH N-

MoKa3aresieM, CBOHCTBa YEeTHOM U N-C ¢

CTENEHHOH QYHKINH U C YETHBIM 1 HEYETHBIM

0cOoOCHHOCTH ee TpaduKka | IOoKa3aTeleM;

DyHkua y=x".

IpH JTI0OOM HaTypaJIbHOM | -yMeTh

n peoOpa3oBbIBATH
BBECTH TIOHSATHE KOPHS rpadukny = x2ny =
N-i creneHu %3 ¢ Hanboree

BBICOKHMU CTETICHIMH
21

Kopens n-o#t crenenu.

BeiBOUTH ClienCcTBHS U3
HMMEIOLIUXCS B YCJIOBUU
3a7aud JaHHBIX;
yCTaHaBIMBATh IPHYMHHO-
CIICICTBEHHEIC CBSI3H.

CaymaTh U CHbIIaTh APYT
ZpyTa; MPECTaBIATh
KOHKPETHOE COJeprKaHue 1
coo0mIaTk ero B
MUCBMEHHOMN U YCTHOM

dopme.

[Ipunumats
MT03HABATEIBHYIO LEJIb,
COXPAHATH €€ MpU
BBITIOTHEHNH YIeOHBIX
JIeNCTBUH, peryIupoBaTh
BECH NPOIIECC HX
BBIIIOJIHEHUS U YETKO
BBITIOJIHATE TPEOOBaHMS
MI03HABATENBHOM 3a/1au.

BLIBO,I[I/ITI) CIICIACTBUA U3
HUMCIOIUXCA B YCIIOBUN
3aJa4i JaHHBbIX,
yCTaHaBJIUBaTh NIPUIYUHHO-
CJICACTBCHHBIC CBSA3H.

HCTIOB30BaTh IPUOOPETEHHEIE
3HaHUS U YMEHUS B
MIPAaKTHIECKOH AeSTEIFHOCTH U
MOBCEIHEBHOM JKU3HU IS
BBIMIOJTHEHUSI PACYETOB T10
dbopmymnam, cocTaBieHust
(hopMyI1, BRIpaXKAIOLIHX
3aBHCHMOCTH MEXITY
peanbHBIMU BETHIUHAMM;
HHTEepIpeTanuy rpadhuKoB
peanbHBIX 3aBUCUMOCTEH
MEX/Iy BETHIMHAMHU.

yMEHHE KOHTPOJIMPOBAThH
MPOLIECC U Pe3yIbTaT yueOHO
MaTeMaTHYEeCKON

e TENBHOCTH

CIOCOOHOCTH K
9MOLIMOHATIBHOMY BOCIIPUSTHIO
MaTeMaTHYeCKHX 0OBEKTOB,
3aJau, peleHuil, paccy K IeHuH

tdhopmupoBanue
KOMMYHHKATHBHOMN
KOMIICTCHTHOCTHU B 06LLI€HI/II/I u
COTPYIHUYECTBE CO
CBEPCTHHKAMH, CTAPLIUMHU U
MUIIQJIIIAMH B
00pa3oBaTeNbHOM,
0OIIECTBEHHO IOJIE3HOMA,
yueOHO-HUCCIe0BaTeIbCKOI,




22 KOpEHB N-ii cTereny, -3HaTh TAOJHILY TBOPUYECKOH M APYTUX BHAAX
MOKa3aTellb KOpHs, CTEereHeH; JIEATETBHOCTH
MOAKOPEHHOE -yMETh yMETh
BBIPAKCHHE, BBIYHCIATS SHATCHUSA YMeHHE SCHO, TOYHO, FPAMOTHO
apI/I(I)MeTI/I‘{eCKI/II:I KOPEHb | HEKOTOPBIX KOpHEit n- W3MAraTh CBOH MBICIH B YCTHOR
Kopettb n-0ff cTemeHu. apfl(bMeTH‘-IeCKPIPI KOpPEeHb | OH CTENeHH W TIHCHMEHHOI! PedH, OHUMATD
n-u CTCIICHH, €To “YMCTD HPUMCHATE CMBICII IOCTaBJICHHOH 3a1auH,
cBoiicTBa cBoOIicTBa KOpHS N-# BBICTPAMBATH APTYMEHTAIIHIO,
CTCTICHI NPH MIPUBOAUTD IPUMEPHI U
BBITOJIHCHIN KOHTPIIPUMEPEI
BBIYHCIICHUH 1
peoOpa3oBaHmi
23 JpoGHO-HHeiHas KPUTHYHOCTH MBIIILICHNS,
byHKIms 1 ee rpaduk. YMEHHE paclo3HaBaTh
24 CrreneHs ¢ CTEIeHb C -yMeTb IPUMEHATh JIOTHHCCKH HEKOpPEKTHEIC
m
panMoOHATEHBIM PATOHATIBHEIM onpeJieneHue an = :;IEE:Z;;B?;P;;;TTW{ML
MOKa3aTeNeM U ee n
MOKa3aTesIeM. N Va™ u naoGopot
cBoiicTBa
25 KounTpoJibHas padoTa
Ne2 o Teme
«KBanparnunas
GbyHKIUSI»
26 Juarnocrtuyeckas
padoTa 1o JUHUHU
CrarI'pana
yMEHHEe KOHTPOJIHPOBATh
MIPOIIECC U Pe3yNbTAT YIeOHOM
MaTEeMaTHYECKOH
JIeATeITbHOCTH
Texnonozcuu: 310poBbecOepexeH s, IPOOIEMHOro 00yueHus, AP PEepeHINPOBAHHOTO MOIX0Aa B 00YUSHNH, TIeIaroriKa COTPYIHHYECTBA, KOMMYHHUKAI[HOHHBIE TEXHOJIOTUH
1 YPABHEHUSI U HEPABEHCTBA C OJJHOM MEPEMEHHOM
27 Llenoe ypaBHeHUE U eT0 BbipaGoTath esIoe ypaBHEHHE, -yMETh OIIPeeIATh Cirymiath 1 CIBIIIATH APYT HCTIONB30BaTh MPHOOPETEHHBIE
KOpHH. yMEHHe pelaTh PaBHOCHJIbHBIE CTEIeHb ypaBHEHUS; NpyTra; MPeACTaBIsATh 3HAHUS U YMEHHUS B
28 Llenoe ypaBHeHMe U ero npocreifinie ypapHeHus | YPABHCHUS, CTCNICHb -yMeTh pelaThb KOHKPETHOE COJICp)KaHWE U | TMPAKTHYECKON JIEITeIbHOCTH U
KOPHH. 3aMeHO#t IIepeMeHHoit 1 | YPABHEHMUs, KOPHU YpaBHEHUS TpeThei U coo0mIaTh ero B MOBCETHEBHOM JKU3HU IS
HEPABEHCTBA C O/IHOM ypaBHeHHs, rpaduueckuil | Ooinee cTeneHei, MHCHbMEHHON U yCTHOM
i croco0 penreHus UCTIONB3YSt opMe. BBITIOJTHEHUSI PAcueTOB TI0
29 Henoe ypasnenue u ero Eiﬁiﬁg::s: HETOON ypaBHerHﬁ pa3no>i<e}}lme Ha bop dbopmymam, b
KOpHH. MHOKHUTEIH, [Mpuanmars
rpadudeckuii cnocod MI03HABATEIBHYIO LEJIb, cocTaBieHus Gopmy,
30 JpoOHble palioHaIbHBIC JIPOOHBIE pallMOHAIEHBIC -3HAaTh M YMETh peliaTh | COXPaHATH €€ IpU BBIPAXKAIOIIUX 3aBUCUMOCTH
YpaBHEHUS. ypaBHeHus, 00mui JIpOOHBIE BBITIOJTHEHUH Y4eOHBIX MEXIy peallbHbIMU
JpoOHble palioHaIbHBIC 3HaMeHaTe b APOOCi, palroHaIbHBIC JIEHCTBUH, pEryJIMpOBaTh BEJIMYMHAMH.
3 YpaBHEHHS. Bripaborars ymenue XOIAIIMX B ypaBHEHHE YpaBHEHUs, HAXO1d BECH IIPOIIECC UX
32 JlpoGHbIe parioHanbHbple | PELIATh MPOCTeHIIHe o0muit 3HaMeHaTeh BBINOJIHEHUS U YETKO HCIIOJIb30BATh MIPHOOPETECHHEIE
YpaBHEHUS. YPABHCHHS 3aMCHO IpoOeii, BXOAANIHNX B BBITIOJTHATE TPEOOBAHHS 3HaHWS U YMCHUS B




NepeMeHHON U ypaBHEHUE, U 1103HaBaTEJILHON 3aJauu. MPaKTHYECKOH JesITeTbHOCTH U
33 JpoOHble paloHalIbHBIC HEpaBEHCTBA C OJTHOM YMHOXas 00e 4acTu MMOBCETHEBHOM XU3HU AJIS:
ypaBHEHUS. MIepEMEHHOI METOIOM YpaBHEHUS Ha OOLIUI BriBoauTh crienctBus U3
HUHTEPBAJIOB. 3HaMEHaTeIb MMEIOIIUXCS B YCIOBUH BBINIOJTHEHUS PAaCYETOB 110
Pemenuie HepaBeHCTB HEPaBEHCTBA BTOPOU -3HaTh M IOHUMATh 3a/1a4M JaHHbIX; hopmymam,
34 BTOPOH CTENEHH C OJTHOU CTENEHHU C OHON ITOPUTM PEIICHUS YCTaHaBIMBATh IPUUNHHO-
TIEPEMEHHOM. MepeMeHHOH HEPaBCHCTB; CJIEJICTBEHHBIE CBS3H. COCTaBIICHUS POPMY!I,
-YMETh MPaBUIHLHO BBIpXKAIOIINUX 3aBUCUMOCTH
Penienne HepaBeHCTB .
35 BTOpOH CTENeHH ¢ OHOM HaWTH OTBET B BUE MEX/1y peaJlbHbIMU
o YHCIIOBOTO BEITUYMHAMH.
TIePEMEHHOM.
IPOMEXKYTKA
36 Pemenne HepaBeHCTB Hy/U QyHKIHH, METO -3HaTh aAITOPUTM
METOJIOM HHTEpPBAJIOB. HWHTEPBaJIOB pelIeHus] HepaBeHCTB
METOJIOM UHTEPBAJIOB;
Pemienne HepaBeHCTB
-yMeTh peniath
METOZOM HHTEPBAJIOB.
37 HEepaBeHCTBA,
HCTIOJIB3YSI METOJ
HHTEPBAIOB
KonTtpoabnas padora
38 Ne3 o Teme «YpaBHefm;{
1 HEPaBEHCTBA C OJTHOM
MePEeMEHHOM»
Texnonozuu: 310poBbecOepekenys, AudHepeHIUPOBAHHOTO OAX0/a B 00YUCHHH, IO3TAITHOTO ()OPMHUPOBAHUSA YMCTBEHHOTO JCHCTBHS, KOMMYHHUKAIIMOHHBIC TCXHOJIOTHH
11 YPABHEHUS 1 HEPABEHCTBA C IBYMSI IEPEMEHHBIMU
39 YpaBHeHue ¢ IByMst BripaboTath yMeHue YpaBHeHue ¢ ABYMst -3HaTh OIpeJIeIeHUue IIpencraBisaTh KOHKPETHOE | HCIOJIL30BATH MPHOOPETCHHBIC
MEPEMEHHBIMU U €r0 pemars MEPEMECHHBIMH, PEIICHHE | PEIICHUS YPaBHEHHS C | COACPKAHHWE U COOOIIATh | 3HAHUS U YMCHUS B
rpadguK. npocTeiinime YpaBHEHUS C ABYMsI IIByMsI TIEPEMEHHBIMHU; | €0 B IUCBbMEHHON U YCTHOW | MPaKTHYECKOH NEeITeNFHOCTH U
40 YpaBHeHHUe ¢ IByMs CHCTEMEI, cofiepkamiie | NEPEMEHHBIMH, rpadukn | ompenenenue rpaduxa | Gopwme; [IOBCEHEBHOM KM3HU IS
TICPEMEHHBIMHA U €T0 YpaBHEHHUs BTOpOﬁ YpaBHEHUU C IByMSA YpaBHEHUA C IBYyMA
rpaduk. CTEIeHH C JABYMs MepeMEHHBIMHU MepeMEHHBIMHU YMmers (WM pa3BUBATh | MOJCTHPOBAHUS MPAKTHUECKUX
IIepEMEHHBIMH, U -yMETb CTPOUTH CMOCOOHOCTh) C TMOMOINBIO | CHTYAIHi U UCCIETOBAHUS
pelath TEKCTOBbIE rpa(bnkn ypaBHeHHﬁ C BOIIPOCOB I[OGI;IBaTL TOCTPOCHHBIX Moueneﬁ C
3a/1a4H C TIOMOIIIBIO JIByMsI IEPEMEHHBIMU HEIOCTAOIY IO HCIIOJIb30BAaHKUEM arrapara
COCTaBJICHUS TaKHUX MH(pOPMAIHIO. anreOpbl
41 I'paduyeckuii criocob CHCTEM. I'paduk dpyHKIHH, -3HaTh BUJIBI Tpa(UKOB
PEIIeHHs CHCTEM CUCTEMBI YpaBHECHUIA, U YMETh UX CTPOHTE; CraButh y4eOHYIO 32129y ONMCAHUS 3aBUCUMOCTEH
YpaBHEHHUH. rpaduIecKuii criocoo -YMETb OTPEETATh Ha OCHOBE COOTHECEHUS MEXIY QH3HIECKAMEI
42 I'paduueckuit criocod pelIeHus CUCTEM KOJIMYECTBO PEIICHUMN TOTO, YTO YK€ U3BECTHO, BEJTMUYNHAMHU
pelieHus cucTeM CHCTEMBI 110 TpauKy; | YCBOEHO, M TOTO, 4TO €HIé COOTBETCTBYIOIIUMH
YpaBHEHUI. -yMETh pelIaTh HCU3BECTHO, dhopMynamu npu
43 I'paduyeckuii criocod CHCTEeMBI rpadpuiecKu CaMOCTOSATENILHO HCCIIEJOBAaHUN HECIIOXKHBIX
peuIeHuss CHCTEM (bOpMyJ'lI/IpOBaTb MPAKTUYECCKUX cmyaum‘/i;
ypaBHeHI/H‘/’L TIO3HABATECJIbHYO LIEIb U
44 Pemenne cucreM Bripabotats ymeHnE CHcTeMBbI ypaBHEHHH -3HATDH ANTOPHTM CTPOUTDH JEHCTBUS B WHTEpIIpEeTaIuy rpaduKkoB
ypaBHEHHii BTOPOii pemiaTh mpocreiiiime BTOPOIi CTETCHH, PEIIeHNS CHCTEM COOTBETCTBUU C HEH. peabHBIX 3aBHCUMOCTEH
CTEeIeHNU. CHCTEMBI, COIICPXKAIIME | crioco6bl peLIeHHs BTOPOIl CTENCHH; IIpoBoauTh aHanu3 MEX/y BEIMYUHAMHE.




45 Pemrenue cucrem YpaBHEHUS BTOPOU -YMETh UX pelaTh, CIOCO0OB pelIeHHs 3a1a4
yYpaBHEHUI BTOpO CTEIICHHU C IBYMS HCIIOJIB3YSI U3BECTHBIC
CTCIICHH. MEePEeMEHHBIMU, U croco0ObI (crocoo
46 Pemrenne cucrem pemiaTh TeKCTOBbIE MMOZCTAHOBKH M CIIOCO0
YpaBHEHHH BTOPOM 3a7a4M C TIOMOILBIO CITOKEHHS)
CTCTICHH. COCTaBIICHUS TAKUX
47 Pemenue cucrem CUCTEM.
YpaBHEHUH BTOPOH
CTETICHH.
48 Pemenue 3amau ¢ AJTOPHUTM peLICHUS -yMETb COCTaBJIATh
MOMOIIBIO YpaBHEHUI 3a7a4 ¢ HIOMOUIBIO MPUIUHHO-
BTOpOY CTEIICHHU. ypaBHEHUI BTOpOU CJICZICTBCHHBIC CBSI3H
49 Pemenue 3amgau ¢ CTEIEHH, CIIOCOOBI MeX/y TaHHBIMU B
MTOMOIIBIO YPaBHEHUI peneHus 3a/1aue M COCTABICHUU
BTOPOH CTEIEHHU. YpaBHEHUH, UCTIONB3Ys HCIIONB30BATH IPHOOPETCHHbIE
(hOpMYJIBL; 3HaHHS U YMCHUS B
Bripa6oTaTs yMeHne “YMeTb pemnars npaKaneCKoiE I[eHTeJ'IBHOC.TI/I u
pemarb HpOCTeﬁH_II/Ie YpaBHEHUH IIOBCCIHCBHOM KU3HU IJIA:
CHCTEMBI, COTEPKAIIHE Pa3IUYHBIMU IIpencraBisiTh KOHKPETHOE
VPABHEHHS BTOPOH croco6amu coJep)kaHue 1 c0961_uaTL MOZIENMPOBAHHS MPAKTHIECKIX
50 HepaBeHCTBa C IByMs CTENEHN C AByMS HepaBeHCTBO C ABYMs -3HaTh OIpeJleJIeHUue €ro B I?I’I/ICBMeHHOI/I u CUTyalluu U I/ICCJIS,I[OB%HI/I}I
TIEPEMEHHBIMHU. TepeMeHHbIMH, H IIEpEMEHHBIMU, €T0 pelieHust HepaBeHCTB ¢ | YCTHOU (opwme; NOCTPOCHHBIX MOJCJICH C
51 Hepagenctsa ¢ nBymst pelIaTh TEKCTOBbIE pelenus JIBYMsI IEPEMEHHBIMU v HCTI0JIB30BAHUCM allllapata
epEeMEHHBIMIL 3a7a4H © TOMOIIBIO MeTh (WM pa3BHBaTh anreOpbl
52 CHCTEMBI HEPABEHCTB C COCTABJICHNS TAKHX CHCTEMBI HEPABEHCTE C -3HaTh U yMETh CrIOCOGHOCTE) C MOMOLIbIO .
JIByMs IEPEMEHHBIMH. CHCTEM. JIBYMsI IEDEMEHHBIMHE, €€ | PENIATh CHCTEMBI BOMPOCOB 00BIBATE OTHMCaHUs 3aBUCHMOCTCH
53 CucTeMbl HEPaBEHCTB ¢ peleHus HEpaBeHCTBa ¢ AByms | HEAOCTAIONLYIo MeKILy PH3HIECKUMHU
JIByMSsl [IEPEMEHHBIMH. nepeMEHHBIMU uH(OpMAITHIO. BEMTMINHAMH
COOTBETCTBYIOIIUMH
CraButh y4eOHYIO 32129y dhopmymamu mpu
HAa OCHOBE COOTHECCHUSI HCCIICTOBAHMH HECTOKHBIX
TOTO, YTO YK€ U3BECTHO, MPAKTUUECKUX CUTYAIH;
YCBOEHO, U TOTO, YTO eIé
HEHM3BECTHO; HHTEpIpeTaIuu rpagukoB
K()]-[Tpo_]'[],]-[aﬂ paﬁoTa CaMOCTOSTEIIBHO pealbHBIX 3aBUCHMOCTEN
54 Ne4 o Teme «YpaBHeHHS (hopmynupoBathb MEXIy BEIMYMHAMH.
1 HEPABEHCTBA C IByMs H03HaBaTeHI)HyIO nes 1
MIEPEMEHHBIMI CTPOUTH NCUCTBHUS B
COOTBETCTBHUH C HEH.
[IpoBoauTh ananu3
CMOCO0O0B pellleHHs 3313
Texnonozuu: 310poBbecOEPEKEHNUS, TMIHOCTHO-OPHEHTHPOBAHHOTO 00YUYCHUS, PAa3BUBAIOIIETO 00yUYEeHNS, [TeIaroTHKa COTPYAHNIECTBA, KOMMYHHKAIIMOHHBIE TEXHOJIOTHH
v APUOPMETUYECKASIT U TEOMETPUUYECKASI IPOT'PECCUHN
55 OOMEHHUBATLCSI MHEHUSMU,

HOCHGZ[OB&TGJILHOCTI/I .




56

HOCJ’IGZ[OBB.TCIH)HOCTI/I.

57

Ormpenenenue
apupMeTHIeCKOi
nporpeccuu. Gopmyna n-
ro 4ieHa
apu(HMETHIECKOM
MIPOTPECCHHU.

58

Ormpenenenue
apu(METHICCKOM
nporpeccun. Gopmyna n-
TO WIeHa
apuPpMETHICCKON
[IPOTPECCHHU.

59

dopMyJia CyMMBI 7
MIEPBBIX WICHOB
apu(METHICCKOM
IIPOTPECCHU.

60

dopmyiia cyMMBI 7
MIEPBBIX YWICHOB
apuMeTHIeCKOM
MPOTPECCHH.

61

dopmyiia cyMMBI 7
MIEPBBIX WICHOB
apu(pMETHICCKOM
MIPOTPECCHU.

62

KonTtpoanHas padora
NeS o Teme
«Apudmernueckast
TIPOTPECCHS»

63

Ornpenenenue
reOMETPUIECKOM
nporpeccun. dopmyina n-
r0 YJIeHA FeOMETPHICCKOM
MIPOTPECCHH.

64

Omnpenenenne
TeOMEeTPHIECKOit
nporpeccun. ®opmyna n-
o uJeHa reoOMeTpU4ecKon
MPOTPECCUHL.

65

dopmyna cyMMEI 1
MIEPBBIX WICHOB
TeOMEeTPHIECKOiT
IPOTPECCHH.

Jate noHsTHE 006
apudmMeTHnIecKor u
TeoOMeTPUUECKON
MPOTPECCHSX KaK
YHCIIOBBIX
MOCIIEZI0BATEIBHOCTIX
ocoboro

BUJIA.

MOCIIE0BATEIBHOCTD, -IIPUBOJIUTH IIPHMEPHI
YIICHBI [OCJIeJOBATEIbHOCTEH;
MOCJIeIOBaTEIbHOCTH, -yYMETh OIPEeIATh
(hopmybl N-ro wieHa YJIeH
MOCIIeIOBaTEIbHOCTH, MOCIIeJOBATEILHOCTH
peKyppeHTHBIE GopMyBl | 1o dhopmyie
apupMeTHIecKas -YMETb ONPEICTATh

MPOTPECCHS, Pa3HOCTD,
dhopmya n-ro unena

BH/I IPOTPECCUH 110 €€
OTIPEIENCHNIO;

apudmeTHiecKon -3HaTh U MPUMEHSATh

HPOTPECCHH: NPH PELICHNH 33124
yKa3zaHHYIO popmyiy

apudMeTHIecKast -YMETb HaXOJUTh

nporpeccus, Gopmyia CyMMy

CYMMBI 4WICHOB apudmMeTHIecKoit
apudmMeTHIecKoit IIPOTPECCUU 110
IIPOTPECCUU: ¢dopmyie
reoMeTpHYecKas -3HaThb ONpeeIeHNe
mporpeccus, reOMETPUUCCKOM
3HaMeHaTelb IPOTPEeCCuy;
TEOMETPHIECKOI -yMeTh Paclo3HaBaTh
nporpeccuu, GopMyia N- | TEOMETPUIECKYIO

TO YIeHa MPOTPECCHIO;

TeOMETPHYECKON -3HaTh JJAHHYIO

IPOTPECCUU: dbopmyy 1 ymMeTh
HCIIOJIB30BaTh €€ MpH
pelieHny 3a1a4

reoMeTpuyecKas -3HaTh U yMETh

nporpeccus, Gpopmyia
CYMMBI 4JICHOB

HaXOJUTh CYMMY
reOMEeTPUYECKON

TMOHUMATH TIO3UIHIO
napTHEpPa, B TOM YUCTIE U
OTJINYHYIO OT CBOEH;
3a7aBaTh BOIPOCHI,
CITyIIaTh M OTBEYaTh Ha
BOTIPOCHI JIPYTHX,
(dopMynHpoBaTh
COOCTBEHHBIE MBICITH,
BBICKA3bIBATh U
000CHOBBIBATh CBOKO TOYKY
3pCHUSL.

[InmanmpoBarts (B
COTPYAHHUYECTBE C
yuuTeneM u
OJTHOKJIaCCHUKaMH WU
CaMOCTOSITEJIbHO)
HEOOXOJUMbIC ICHCTBHUS,
OTepalnu, JeHCTBOBATH MO
IUTaHy; CAMOCTOSITEIIEHO
IUTaHUPOBATh
HEOOXOIUMEIE TeHCTBUS,
olepanuu.

AHaIM3UPOBATh YCIIOBHS U
TpeOOBaHMS 3a/1a4H;
MIPOBOJIUTH aHAITH3
CTIOCO0OB peIIeHHs 3a1a4H
C TOYKH 3PCHUS HX
paloHaTIN3aLNH 1
9KOHOMHYHOCTH.

[Tmarmposarts (B
COTPYIHUYECTBE C
YUYHUTEIEM U
OJHOKJIaCCHUKaMHU HJIN
CaMOCTOSITEJILHO)
HEOOXOIUMEBIE TEHCTBUS,
oliepanud, JeHCTBOBATE 110
IUIaHY; CAMOCTOSTEIILHO
TUIAaHUPOBATh
HEOOXOAUMbBIC NCHCTBU,
OTepaLUH.

HCIIOJIL30BATh MPHOOPETCHHEIC
3HaHHS U YMCHUS B
MPaKTHYECKON JNeSITEeTbHOCTH U
[TOBCEHEBHOM JKM3HU JJIS:

BBITIOJIHCHUSI PACYETOB T10
hopmymam,

coctaByieHus Gopmy,
BBIPKAIOIIIX 3aBUCHMOCTH
MEX/Ty PeabHBIMH
BEJIMYMHAMH.

HCIIOJIB30BATh MPHOOPETECHHBIC
3HaHHSA U YMCHUS B
MPaKTHYECKON eI TETbHOCTH U
[OBCEIHEBHOM KHU3HU IS

BBIMOJTHCHUS PACUYCTOB I10
dbopmymnam,

cocTaBieHHs HoOpMyII,
BBIPAKAIOIIX 3aBUCHMOCTH
MEXY peabHBIMU
BEIMYMHAMH.

thopmupoBanme
OTBETCTBEHHOTO OTHOIICHUS K
Y4EHUI0, TOTOBHOCTH 1
CHOCOOHOCTH 00YYAIOIINXCS K
CaMOpa3BUTHIO U
caM000pa30BaHMIO HAa OCHOBE
MOTHBALIMHU K O0YUYEHHIO U
HO3HAHHIO, BEIOOpPY
JabHENIIero oopa3oBaHus Ha
0a3e OpHEHTHUPOBKH B MHPE
npodeccuii u
poQecCHOHATTBHBIX
MpEeANOYTEeHUH, OCO3HAHHOMY
MIOCTPOCHUIO UHANBUAYaJIBHOM




66 dopmyna cyMMEI 1 TEOMETPHIECKOM HPOTPECCHH TI0 00pa3oBaTebHON TPAaeKTOPUH
MIEPBBIX WICHOB HPOTPECCHH: bopmyie AHaM3UPOBATh YCIOBUA U | C y4ETOM yCTOHYMBBIX
reOMETPHYECKOH TpeOOBaHMS 3a/1auH; M03HABATEIBbHBIX HHTEPECOB
IPOTPECCHH. IIPOBOAUTH aHAIIH3

67 dopmyiia CyMMBI 7 CII0COOOB pelIeHH s 3aJauH
TIEPBBIX WICHOB C TOUKH 3pEHHS UX
TeOMEeTPHIECKOi panuoHaNN3anuK 1
IIPOTPECCHHU. 9KOHOMHYHOCTH.

63 DopMyna CyMMBI 7 YMEHHE KOHTPOIMpOBaTh
TIePBBIX WICHOB MPOLLECC 1 PE3yIbTAT y4yeOHOM
reOMETpHICCKOI MaTeMaTHYeCKOH
TIPOTpecCHH. JIeITeTbHOCTH

69 KonTtposnbnas pabora
Ne6 o Teme
«I"eomerpuyeckas
HPOTPECCHS»

Texnonozuu: 3n0poBbecOepexeHus, TuddepeHIPOBAHHOTO MOIX0/a, TI0ITAIHOTO (GOPMUPOBAHUS YMCTBEHHBIX ISHCTBHI, KOMMYHHKAIIHOHHBIE TEXHOJIOTHU

\Y 3JIEMEHTbI KOMBUHATOPUKHA U TEOPUU BEPOSITHOCTEM

70 IIpumepst nepedop BO3MOMKHBIX -OpUEHTHPOBATHLCS B YcranaBnuBaTh padboune HCIIOJIb30BaTh MPHUOOPETCHHbIC
KOMOHMHATOPHBIX 3a/1a4. BapHaHTOB, KOMOHMHATOPHUKE; OTHOIICHUS; Y3PPEKTUBHO 3HAHUSA U YMEHHS B

71 . O3HAKOMHTE YHaIMXCA | oviGumatopHoe -yMeTb CTPOUTh COTPYIHHYATH U HPAKTHYECKOH IeATeIbHOCTH U

pUMEpEI ¢ HOHATHAMM | aBH1T0 YMHOMKEHHS JIEpPEBO BO3MOKHBIX CIOCOOCTBOBATH MOBCEHEBHOM KU3HH IS
KOMOWHATOPHBIX 3a/1a4. HepeCTaHOBKY, Ba .
pHaHTOB TIPOIYKTHBHOM

72 [lepecTaHoBKH. PasMCILCHIA, MEePECTaHOBKH, YUCIIO -3HaTh U yMETh KOOTIEpaInH. BBITIOJTHEHUSI PACueTOB IO

coteTaHui Y| BCeBO3MOXKHBIX MOJTB30BaThCS thopmynam,

3 [lepectaHoBKH. COOTBETCTBYIOHIMHU [ePECTaHOBOK, dopmymamu 1t CocraBisaTh IUIaH U

74 (bopmynamu M’.{ pa3MEIleHHs, COUCTAaHUs | PEIICHHs TOCIIE/IOBATENLHOCTE cocrasnenus Gopmy,
Pasmemenns. rnoJcdera MX - 4HCHa, KOMOMHATOPHBIX 3a/1au | JEHCTBHUIA; BHOCHTD BBIPAKAIOIINX 3aBUCHMOCTH

75 E— 2‘;EZTCP;TGHLHOIZH°HHTM KOPPEKTHBBI M JIOTIOJTHEHHS | MEX/Iy PeaTbHbIMU

B COCTaBJICHHBIC TUIAHBI. BETMYNHAMH.

76 CoueTanms. YaCTOTHI M BEPOSTHOCTH

CITy4aifHOTO COOBITHSA.
= - Bri6upats Hanbonee
OUYeTaHUS. a¢dexTuBHBIE CIOCOOBI

78 OTHOCHUTENbHAS JaCTOTa ciTydaifHOe COOBITHE, -OTIPeAeTATh pCIICHUA 3a/1a41 B
CITy4aifHOTO COOBITHS. OTHOCHUTEJIbHAS YaCTOTa, | KOJMYECTBO 3aBHCHMOCTH OT

79 KJIACCUYECKOE PaBHOBO3MOXKHBIX KOHKPETHBIX yCIIOBHIT;

B omnpeneaeHue HCXOJI0OB HEKOTOPOTO TMPpOBOJNTE aHAIN3
CPOATHOCTD BEPOSTHOCTH UCIIBITAHNUS; CI0CO0OB PeLleHUs 3a1aY;
PaBHOBOSMONHEIX -3HaTh KJIACCUUYECKOE BOCCTaHABIHMBAThL
COGBITHIA. olpeieNeH e MPEIMETHYIO CUTYAIIUIO, MCTIOJB30BaTh MPUOOPETEHHEIE
BEPOSITHOCTH Ol'lI/ICaHHy}O B 3aJ1a4c, 3HAaHHUA U yMeHI/lﬂ B




80 HPOTHBOIIOJIOKHEIE -3HaTh (HOPMYITy Iy TEM MIPAKTUYECKOH AESTEIbHOCTH U
COOBITHS, HE3ABHCHMBbIC BBIYHMCIICHUS nepedopMyInpoBaHHUs, HOBCEIHEBHOM U3HU JJISL:
COOBITHS, HECOBMECTHBIE | BEPOSTHOCTH B ciydae | M300pa)kaTh HA CXeMe
U COBMECTHBIE COOBITHS ucxona TOJIBKO CYILECTBEHHYIO BBITIOJIHCHUSI PACUETOB T10
MIPOTHUBOIIOJIOKHBIX HH(OPMALIHIO; hopmymam,
COOBITHIH AQHAIM3UPOBATh OOBEKT,
BBIJIETISAS CYIECTBEHHEIE H coctaByieHus Gopmy,
HeCyIIeCTBEHHbIE BBIPKAIOIIIX 3aBUCHMOCTH
Croxenne 1 YMHOXCHHC NPU3HAKH. MEKIY peabHBIMU
BEPOATHOCTEH. BEJIMYMHAMH.
yMeHHEe KOHTPOJIHPOBATh
NPOLIECC U pe3yNIbTaT yueOHOi
MaTeMaTHIeCKOH
NIeSITeNTbHOCTH
81 KonTposbhas padora
Ne7 o Teme «DneMeHTHI
KOMOHMHATOPHKH U TEOPUH
BEPOSTHOCTEH
82 Juarnocrtuyeckas
padoTa 1o JUHUU
Cratl'pana

Texnonozuu: 310poBbecOepexeHns, TudHepeHIIPOBAHHOTO OIX04a B 00yIEeHIHN,T03TATHOTO (JOPMHUPOBAHUS YMCTBEHHBIX ACHCTBHIA, HCCIIEIOBATENBCKOM AEATENEHOCTH, CAMOJUATHOCTHKH,
KOMMYHMKAIIIOHHbIE TEXHOJIOTUHI

VI HUTOI'OBOE NOBTOPEHHUE. PEHIEHUE 3AJIAY 11O KYPCY VII - IX KJIACCOB
83 Beimonnenue yue6Ho- o0J1acTh ONpeAeNeHus 1 -3HaTh aJITOPUTM ApryMeHTUpoBaTh CBOIO
TPEHUPOBOYHBIX 3a/IaHHI 0051acTh 3HAYCHMUIT noctpoeHus rpaduka TOYKY 3PCHUS, CIIOPUTD U KPUTHIHOCTE MBILIIICHH,
B opmare OI'D. GdyHKIMi GdyHKIMY; OTCTauBaTh CBOKO Mosunuio | YMEHHE PacriosHaBaTh
84 Beimontenne y4e6Ho- -YMETh CTPOUTH HEBPAXICOHBIM IS JIOTMYCCKN HEKOPPCKTHBIC
TPEHMPOBOYHBIX 3a/IaHHUH rpaduky QYHKIHH; OTIOHEHTOB 06PA30M; BBICKA3bIBAHHA, OTJIMATh
B opmare OT'D. -yMeTb 1o rpaduKy pas3BUBATh YMEHHsI rHnoTesy ot daxra
85 Beimonnenue yue6Ho- OIpeleIsATh CBOUCTBA HWHTETPUPOBATHCS B TPYIIIY
TPEHUPOBOYHBIX 3aJJaHHH q)yHKIII/II/I CBCPCTHHUKOB U CTPOUTH KpCaTUBHOCTh MBIIIJICHUS,
B hopmate OI'D. MIPOJIyKTUBHOE WHUIMATUBY, HAXOAUYHUBOCTb,
86 BrinosnHeHue yue6HoO- KBaJIpaTHbIC YPaBHCHUS, -yMEThb peliaTh B3aHMO/ICHCTBHE CO AKTUBHOCTD MPHU PELICHUU
TPEHUPOBOYHBIX 3aJaHUI HEPaBEHCTBA BTOPOM YPaBHEHHS TPEThEH N CBCPCTHHUKAMH U FCOMETPHYECKHX 3a/1a4
B hopmare OI'D. CTENEHU, CUCTEMBI YETBEPTOM CTENEeHHU C B3pOC/IBIMHU.
87 Brmonnenne yue6Ho- ypaBHEHUH OJTHAM HEHU3BECTHBIM C yMeHIe KOHTPOJIHPOBATH
TPEHUPOBOYHBIX 3aJaHUH TIOMOIIBIO Pa3JI0KEHUS Brocuts HEOOXOMMBIE MPOLECC  Pe3yNbTAT yueOHOI
B popmare OI'D. Ha MHOXXHTENHU U JIOTIOJTHEHWST K KOPPEKTHBBI




88

BrimonHenne yueOHo-
TPEHUPOBOYHBIX 3a/IaHUN
B ¢popmare OI'D.

89

BrinonHenue yuedHo-
TPEHUPOBOYHBIX 3a/1aHUN
B ¢popmare OI'D.

BBEJICHHS
BCIIOMOTaTEeIbHOM
TepeMeHHO;

-yMETh peliaTh
HEpaBEHCTBA METOAOM
HUHTEPBaJIOB;

-yMeTh peliaTh
CHUCTEMBI YpaBHEHUN

90

BrimonHeHne yueOHo-
TPEHUPOBOYHBIX 3aIaHHI
B opmare OI'D.

91

BrinonHenune yueOHo-
TPEHUPOBOYHBIX 3aTaHUI
B opmare OI'D.

92

BrimonHenune yueOHo-
TPEHUPOBOYHBIX 3aJaHUH
B opmare OI'D.

93

Hrorosasi KOHTPOJILHAS
padora Ne8.

PEIICHUE TEKCTOBBIX
3aga4

-YMETb pelIaTh 3aJa9u
C TIOMOIIBIO
YpaBHEHUU

-YMeTb pelIaTh 3aJa9u
C TIOMOIIBI0
COCTaBIICHUS CUCTEM

94

BrinonHenune yueOHo-
TPEHUPOBOYHBIX 3a/JaHUH
B ¢opmare OI'D.

95

BeinonHeHue yueOHo-
TPEHUPOBOYHBIX 3aIaHHI
B opmare OI'D.

96

BrimonHenne yueOHo-
TPEHUPOBOYHBIX 3aJaHUH
B opmare OI'D.

97

BeinonHenue yueOHo-
TPEHUPOBOYHBIX 3a/IaHHI
B opmare OI'D.

98

BelnonHeHue yueGHo-
TPEHUPOBOYHBIX 3a/IaHHI
B opmare OI'D.

99

BrimonHenne yueOHO-
TPEHUPOBOYHBIX 3aJJaHHH
B popmare OI'D.

Pa3HOCTH
apupMeTHIecKon
HpOTpPECCHH,
3HaMeHaTelb
reoMeTpUYecKon
HpOrpeccuu, CymMmma N-ro
qjieHa apUPMETHUECKON
U TEOMETPUYECKOH
MpOTpeCcCHH

-3HaTh POPMYJIBI N-TO
qJieHa U CyMMBI N
YJIEHOB
apu(pMETUICCKON U
reOMEeTPUIECKON
MIPOrPECCHil U YMETh
UX IPUMECHSATH MTPU
peleHn  3a1a4q

100

BrinosnHeHue yue6HoO-
TPEHUPOBOYHBIX 3a/IaHHI
B opmare OI'D.

Pe3epBHbIii ypok

PesepBHBII ypok

B IJIaH U CIIOCO0 JEHCTBUS
B CJIy4ae pacXOoxJACHUS
JTaJIOHA, PEATBHOTO

JIEACTBUA U €ro pe3yibTarta.

OCyH.[eCTBJ'ISITL CpaBHCHUEC
u KJIaCCI/I(I)I/IKaIII/IIO o
3aJaHHBIM KPUTCPUSAM.

ApryMeHTHUPOBAThH CBOIO
TOYKY 3pCHUS, CIIOPUTH U
OTCTanuBaTh CBOIO MO3HIIHIO
HEBPaXICOHBIM IS
OTMIOHEHTOB 00pa3oM;
pasBUBATh YMCHUS
HHTETPUPOBATHCS B TPYIIITY
CBEPCTHUKOB U CTPOHUTH
MPOAYKTHBHOE
B3aUMOJICHCTBHUE CO
CBEPCTHUKAMH U
B3pOCJIBIMH.

Buocuts HEOOX0gUMBIE
JIOTIOJTHEHHST i KOPPEKTHUBBI
B IUIAaH U CIIOCO0 IEHCTBHS
B CIIy4ae pacXOKIACHHs
3TaJloHa, PEATLHOTO

JIEHCTBHA U €ro pe3yJbTraTa.

OcCyIeCTBIATh CpaBHEHUE
1 KIaCCU(HUKALMIO 110
3a/IaHHBIM KPUTEPHSIM.

MaTeMaTH4eCKOU
JACATCIIBHOCTHU

CIOCOOHOCTb K
9MOLHOHAIBHOMY BOCIIPUATUIO
MaTeMaTHIeCKHX 0OBEKTOB,
3aJa4, peleHu, paccyXIeHuUi

tdhopmupoBanue
OTBETCTBEHHOT'O OTHOIIIEHUS K
YYEHUIO, TOTOBHOCTH 1
CHOCOOHOCTH 00YYAIOIINXCS K
CaMOPa3BUTHIO U
camM000pa30BaHUIO HA OCHOBE
MOTHUBALUH K 00yUYEHUIO U




101 Brmonnenue yue6Ho- PesepBublii ypox MIO3HAHUIO, BEIOOPY

TPEHUPOBOYHBIX 3a/IaHUN JanbHenero oopa3oBaHus Ha

B ¢popmare OI'D. 0a3e OPUCHTUPOBKU B MUPE
npodeccuii u
podecCHOHATTBHBIX

IIPEANOYTCHUN, OCO3HAHHOMY
MOCTPOCHUIO UHAUBUYaIbHON
00pa3oBaTebHON TPaeKTOPUH
C Y4ETOM yCTOHUUBBIX
M03HAaBaTEIbHBIX HHTEPECOB

102 BrimonHenne yueOHo- Pe3zepBHBIi ypok
TPEHUPOBOYHBIX 3aJaHUH
B opmare OI'D.

Texnonozuu: 310poBbecOepexeHust, TudGHepeHIIPOBAHHOTO MOJAX0/a, TeJaroriKa COTPYIHUYECTBA, CAMOJHATHOCTHKH M CAMOKOPPEKIIHH




