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HOACHUTEJIBHAS 3AIINCKA

Anrebpa dBIs€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOTO OOUIErO
oOpa3oBaHusA: OHa 00€CleunBaeT W3yYeHUE APYIHMX AUCIUIUIMH, KaK €CTECTBEHHO-
HAay4YHOIro, TaK W TyMaHUTAapHOIO IIMKJIOB, €€ OCBOEHUE HEOOXOAUMO s
MPOJ0JKEHUs: 00pa30BaHMsl U B MOBCEIHEBHOM xu3HU. Pa3zButne y oOyvarommuxcs
HAay4YHbIX TMPEACTABICHUN O MPOUCXOXKIECHUH U CYIIHOCTH alreOpanyecKux
abcTpakimii, crioco0e OTpakKeHUs: MaTEMaTUYECKON HayKOW SIBIEHUN U MPOLIECCOB B
OpUPOJIE U 00ILECTBE, POJIM MATEMATUYECKOTO MOJEIUPOBAHUS B HAYYHOM MO3HAHUU
U B MpPaKTUKE COCOOCTBYeT (OPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS U KAaYeCTB
MBIIIJICHUSI, HEOOXOAUMBIX I aJanTallid B COBPEMEHHOM IM(GPOBOM OOIIECTBE.
N3yuyenue anreOpel oOecrneuumBaeT pa3BUTHE YMEHHUS HaOI0AaTh, CpPaBHUBATD,
HaXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIILUIEHUS, CIIOCOOHOCTH
apryMeHTUPOBAaHHO OOOCHOBBIBATH CBOU JCHCTBUSI M BBIBOJbI, (HOPMYIUPOBATH
yTBepkaeHus. OcBoeHHe Kypca aiureOpbl oOecreurBaeT pa3BUTHE JOTHYECKOTO
MBIIIUICHUST OOYYaroIIUXCsl: OHW HUCIONB3YIOT JCAYKTUBHBIE W WHIYKTHBHBIC
paccyxkaeHusi, 0000IeHne M KOHKpETU3aluio, abCcTparupoBaHUE U aHAJOTHUIO.
OOyuenue anreOpe TmpeAnojaraeT 3HAYUTENbHBIH O00BEM CaMOCTOATENbHOMN
JESTENBHOCTH 00YyYaIOIIUXCs, TO3TOMY CaMOCTOATENIbHOE PEIICHUE 3a7a4 SIBISICTCS
peanuzanuei AesTeIbHOCTHOTO IPUHIIUIA O0yUYeHUS.

B ctpykType nmporpammel yueOHOTro Kypca «Anredpay» Ajis OCHOBHOTO OOIIETO
o0pa3oBaHHs OCHOBHOE€ MECTO 3aHUMAIOT COJEPKATEIbHO-METOJAMYECKHE JUHUU:
«Yucrna W BBIYUCIHCHHS», «AJreOpanveckue BBIPAKEHUA», «YPaBHEHHS U
HEpPABCHCTBa», «PyHKIMW». Kaxmas U3 3TUX COAepKaTEIbHO-METOIUYECKUX JIMHUN
pPa3BHUBAETCS HAa MPOTSHKEHUU TPEX JIET U3YUEHUsS Kypca, B3aUMOACHCTBYS C IPYTUMU
ero nuHUsAMH. B Xoze u3yueHus yueOHOro Kypca OOy4aromuMcs MPUXOIUTCS
JIOTUYECKU PACCYKIaTh, UCTIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN A3BIK. B CBsI3U C
3TUM B HpOrpaMMy yueOHOro Kypca «AmnreOpa» BKIIOUYEHB HEKOTOPbIE OCHOBBI
JIOTHKH, TIPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTHYeCKOIo
o0pa3oBaHMs U  CIOCOOCTBYIOIIME  OBJIAJEHUI0  OOYYaIOUIMMHCS  OCHOB
YHHUBEpPCAJIBHOIO MaTeMaTHdeckoro s3pika. CopepxkaTeabHOM U CTPYKTYpPHOM
OCOOCHHOCTBhIO YYeOHOTO Kypca «AnreOpa» SBISETCS €ro WHTErPHUPOBAHHBIN
XapakxTep.

Conmepxxanne JnuHUM «Yucna ©  BBIYUCIEHUSA» CIY)XXUT OCHOBOW ISt
JANbHEMIIEr0 M3Yy4YEHUs MaTEMAaTUKH, CIOCOOCTBYET Pa3BUTHIO y OO0YyYarOIIUXCS
JIOTUYECKOTr0 MBIIIICHUS, (POPMHUPOBAHUIO YMEHHs MOJIb30BAaThCSA alTOPUTMaMH, a
TaKXKe MPHOOPETECHUIO MPAKTUYECKHX HABBIKOB, HEOOXOJUMBIX AJI TOBCEIHEBHOU
KU3HU. PazBUTHE MOHATHS O YMCIE HA YPOBHE OCHOBHOIO O0IIEro oOpa3zoBaHUs
CBSI3aHO C pAlMOHATIBHBIMU W UPPALUOHATIBHBIMUA YHCIaMHU, (OPMUPOBAHUEM



IIPEACTABICHUNA O JEHCTBUTEIBHOM YHUCIE. 3aBEPIICHUE OCBOEHUS YHUCIOBOW JTMHUU
OTHECEHO K cpeHeEMY 00I1eMy 00pa30BaHUIO.

CopeprxaHue IByX anredpandecKkux JUHUNA — «AJreOpanyeckue BhIPAXKEHUSD U
«YpaBHEHHsSI W HEPABEHCTBAa» CHOCOOCTBYET (HOPMHUPOBAHHMIO Y OOYyYaroOIUXCs
MaTeMaTUYeCcKOro armaparta, HeOOXOJMMOro /i peuleHus 3aJad MaTeMaTUKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3oBaHus y4eOHBbI Marepuan TPYNIHUPYETCs BOKPYT pallOHATbHBIX
BBIpAKEHUU. AnreOpa AEMOHCTPUPYET 3HAUEHHME MAaTEMaTUKH KakK s3blKa IS
MOCTPOEHUSI MAaTEMAaTHUYECKUX MOJIeNIeH, OMMCAaHUs IPOLECCOB U SIBICHUN PeaTbHOTO
mupa. B 3amaum oOydeHuss anreOpe BXOIAT TakKe JajbHEHIIee pa3BUTHE
AITOPUTMUYECKOTO MBIIIJIEHUSI, HEOOXOJMMOI0, B YaCTHOCTH, JJII OCBOCHMS Kypca
uHPOpPMATUKK, U  OBJIAJEHME  HaBbIKAMHU  JIEAYKTUBHBIX  pPaCCYKICHUI.
[IpeoGpa3zoBanrue CUMBOJBHBIX (OPM CHOCOOCTBYET pa3BUTUIO BOOOpPAKEHUS,
CIIOCOOHOCTEN K MaTeMaTH4YeCKOMY TBOPUYECTBY.

Copnepxxanve (yHKIHOHATBHO-TPAUUYECKON JIMHUU HAIEJIEHO Ha MOJIy4YeHUe
oOy4aromuMucs 3HaHUN 0 QYHKIMIX KaK BaKHEWIEH MaTeMaTHUYeCKOM MOJENH s
ONMMCAHMSI M HCCIIEIOBAHUSI Pa3HOOOPA3HBIX TMPOIECCOB M SBJICHUN B MPUPOIE U
oOmectBe. M3ydyenune matepuana ciocoOCTBYET Pa3BUTHIO Y 00YYAIOIIUXCS YMEHHS
UCIIOJIb30BaTh Pa3jMYHbIC BBIPA3UTENBHBIE CPEACTBA fA3bIKA MATEMAaTUKH —
CJIOBECHBIE, CHUMBOJIMUECKHE, Trpaduyeckue, BHOCHUT BKJIaaA B (HOpPMHUpPOBaHUE
IpEeICTaBICHUI O POJIK MAaTEMAaTUKHU B Pa3BUTUU [IUBUIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY TUIaHy B 7-9 kiaccax wusywaeTcss Y4eOHbIH Kypce
«Anrebpa», KOTOPBIA BKJIIOYAECT CIEAYIONIME OCHOBHBIE pa3/elibl COJEp KaHMS:
«Yucrna © BBIYUCIHCHUS», «AJreOpandecKkue BBIPpOKECHHS», «YPaBHEHUS U
HEpaBEHCTBa», «DYHKITUNY.

Ha m3ydenne yueGHOTrO Kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kimacce —
102 4gaca (3 yaca B Henento), B 8 kinacce — 102 yaca (3 yaca B Heeno), B 9 kinacce —
102 yaca (3 yaca B HeZIeIIO).



COIAEPKAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

Hpobu OOBIKHOBEHHBIE U JI€CATHYHBIE, MEPEX0J] OT OJHON (QOpMbI 3amucU
npobeit k apyroil. IloHsiTHe palMOHAIBHOIO YHCJA, 3aluCh, CpPaBHEHHUE,
yIOPSAIOYMBAHUE  pallMOHAIBHBIX  uHcel.  ApudpMeruueckue  JEUCTBUS  C
palMOHANBHBIMU 4YHClIaMU. PellieHue 3ajay U3 peajnbHOW MPAKTUKUM HAa 4YacTH, Ha
TpoOHu.

CreneHb ¢ HaTypalbHBIM IOKa3aTelleM: OIpelesieHue, Mpeodpa3oBaHue
BBIPOKCHUN HAa OCHOBE OMpPEACNICHUS, 3aMUCh OOJbIIKUX 4ucen. [IpoueHTsl, 3anmuch
MPOIICHTOB B BHJE APOOU W ApoOM B BHUJE MPOIICHTOB. TpH OCHOBHBIC 3a/Jlaud Ha
MPOIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne  NPU3HAKOB  JACIUMOCTH,  Pa3JIOKEHUE HA  MHOXKHUTEIU
HaTypaJbHbIX YUCEIL.

Peanbuple  3aBucMMOCTM, B TOM  4YHClIe TpsMas U OOpaTHas
MPONOPIIMOHATIBHOCTH.

AJire0panydecKne BbIPasKeHH s

[lepeMeHHbBIE, YUCIOBOE 3HAYEHUE BBIPAKEHHS C MEpeMEHHOM. JlomycTumblie
3HA4YEeHUSI NepeMeHHbIX. lIpencraBieHne 3aBUCUMOCTH MEXIY BEJIMYMHAMHU B BUJIE
dopmyinbl. Beruncnenus no dopmyinam. [IpeobpaszoBanue OYKBEHHBIX BBIpaKECHHI,
TOXXKJIECTBEHHO  paBHBIE  BBIPAXKEHUS, IMpaBuja MpeoOpa3oBaHUs CyMM U
IPOM3BEICHHM, MPAaBUJIA PACKPBITUS CKOOOK 1 MIPUBEACHUS MOJOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowiensl 1 MHOrowieHsl. CrteneHb MHorowieHa. ClioKeHue, BbIYUTAHHE,
YMHOKEHUE MHOTOWIEHOB. DOpMYyIibl COKpAIIEHHOTO YMHOXKEHUS: KBaIpaT CyMMBbI U
KBaApar pazHocTu. PopMysia pazHOCTU KBaAparoB. Pa3nokeHre MHOrOWICHOB Ha
MHOKUTENH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpPeHb YypaBHEHHS, IMpaBWiIa NPeoOpa3oBaHUS ypaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeiiHOE ypaBHEHME C OJHOM IIEPEMEHHOM, YHCIO KOPHEH JIMHEWHOTO
YpaBHEHHUSI, pellleHHEe JIMHEHHbIX YpaBHEeHUN. COoCTaBIeHUE YpPAaBHEHUN MO YCIOBUIO
3aga4u. Penienne TeKCTOBBIX 3a4a4 C TIOMOLIBI0 YPABHEHUM.

JluneitHOE ypaBHEHHE C JABYMS MEpEeMEHHBIMU U ero rpaduk. Cucrema AByX
JMHEMHBIX YpaBHEHUM C JBYMs NE€PEMEHHBIMH. PemeHne cuctem ypaBHEHUU
criocoOoM mojicTaHOBKU. [IpuMepbl pernieHus TeKCTOBBIX 3a71a4 C MOMOIIBI0 CUCTEM
YPaBHEHHM.

DyHKIUN



Koopaunara Ttoukn Ha npsmoil. UuciaoBele npoMexKyTKU. PaccTosHue mexay
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyrosibHasg cuctemMa koopauHaT, ocu OX m Oy. AbGcuucca u opauHata
TOYKM Ha KOOPJAMHATHOM miockocTu. Ilpumepsl rpadukoB, 3alaHHBIX (DOpMyTIaMu.
Urenne rpapukoB peanbHbIX 3aBucuMmoctell. [lonstue pynkuuu. I'papuk GyHkumm.
CpoiictBa Qyukiuii. Jluneitnas ¢ynkuus, e€ rpaduk. ['paduk dyskmum y = |X|.
I'padprueckoe penieHrie TMHEHHBIX YPaBHEHUIN U CUCTEM JIMHEMHBIX YPaBHEHU.

8 KUIACC

Yuciaa v BbIYMCICHUS

KBagpatueiii kopeHbr u3 uwncia. [loHatue o0 wuppanvoHAILHOM 4YHUCIE.
JlecaTuunble TPUOIIDKEHUST UppallMoHANBHBIX yucen. CBoicTBa apuMETHYECKUX
KBa/IPATHBIX KOPHEH U UX MIPUMEHEHHE K MPEe0OPa30BaHUIO YHCIOBBIX BBIPAXKEHUN U
BBIUHUCJIEHUSIM. J|eliCTBUTENIBHBIE YHCIIA.

CrteneHb C LENbIM MOKa3aTesneM U e€ cBoricTBa. CTaHIapTHAs 3allkCh YKCIa.

AJire0panvecKne BbIPaKeHH s

KBanpathsiil TpEXWiieH, pa3noKeHUe KBaAPaTHOIO TPEXUJICHA HA MHOKUTEH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO anreOpanyeckor apoowu.
CnoxxeHue, BbIYMTaHHE, YMHOXEHHE, JIeJieHue  anredpandeckux  JapoOei.
PanronanbHbie BRIpaXKEHUS U UX TTPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpatnoe ypaBHeHue, ¢popMyia KOpHEH KBaJpaTHOro ypaBHeHUs. Teopema
Buera. Pemienune ypaBHEHHM, CBOJAIIMXCA K JIMHEHHBIM H  KBAJPATHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckass mHTEpIIpeTaliusi ypaBHEHUN C JBYMS MEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPAaBHEHUM C JBYMsI MEpEeMEHHbIMU. [Ipumepsl penieHus cucrem
HEJIMHENWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckuM CriocoOoM.

HucnoBble HEPABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO ¢ OIHOW NEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEHWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JINHEITHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

DyHKUUA

[Torstne dpynkmun. OOIaCTh ONMpeneNeHrus U MHOXKECTBO 3HAYCHUN (DYHKITHH.
CriocoOsb1 3amanus QyHKIIHHA.

I'padux Pynkmuu. Yrenne coiicTB (PyHkimuu mo e€ rpaduxy. Ilpumepsr
rpadukoB GYHKIIHNA, OTPAXKAIOMUX peaTbHbIC MPOIECCHI.

OYHKIUM, ONHUCHIBAIOIME TMPSIMYI0 U OOpaTHYI MPONOPIUOHAIBHBIC
3aBHCHMOCTH, UX rpadukn. OyHkmun Y = X2, Y = X3, y = VX, y=|x|. [paduueckoe
pellIeHUE YPABHEHHUIM U CUCTEM YPABHCHUM.



9 KUIIACC

Yucaa v BbIYMCICHUS

PanvonanbHble 4yMciia, UppalMOHAIbHBIE YHCIA, KOHEYHblEe U OECKOHEYHbIE
JecATUYHbIE poOu. MHOXKECTBO JCHCTBUTENBHBIX YHCEN, JEHUCTBUTEIbHBIE YHCIIa
Kak OECKOHEUYHbIE eCATUYHbIE ApoOu. B3auMHO 0/IHO3HaYHOE COOTBETCTBUE MEKIY
MHOKECTBOM JI€MCTBUTEIBHBIX YUCEII U KOOPIUHATHOMN MPSIMOM.

CpaBHeHuE  JCHCTBUTENBHBIX  4HCEN, apUMETHUYECKUE  JEUCTBHUS  C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3mepbl 0OBEKTOB OKpYXAlOUIErO0 MHpa, JIUTEIBHOCTH TMPOIECCOB B
OKpPY’KarolIeM MHpE.

[TpubnmxEHHOE 3HAUYEHUE BEIWYUHBI, TOYHOCTHh NpuUOIMKeHus. OKpyriieHue
yucen. [Ipuknaka u olleHKa pe3yJbTaTOB BEIYUCICHHI.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHEHUH, CBOASIIIUXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. PelieHne ypaBHEHMM, CBOJISIIMXCS K KBAaJAPATHBIM.
buksanpatHoe ypaBHeHue. IIpumepsl pelieHus YpaBHEHUH TPETbe U UYETBEPTOU
CTEIIEHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHeHUH. PelleHne TEKCTOBBIX 3a1ay
anredpandyeckuM METOJIOM.

VYpaBHeHue ¢ IByMs MEpEeMEHHBIMU U ero rpaduk. PemieHue cucrem AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IIEpEMEHHBIMU. PelieHue cucrem IByX ypaBHEHUH,
OJIHO W3 KOTOpPHIX JIMHEHHOE, a Jpyroe — BTOpoi cremeHu. [ 'padudeckas
UHTEpIIpETalysl CUCTEMBbl YPAaBHEHUH C IBYMSI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a1a4 aareOpandeckuM CriocoOoM.

HuciioBple HEPAaBEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJHOM IIEpeMEHHOM. PemieHwe cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM mnepeMeHHOM. KBaapaTHble HeEpaBEHCTBA.
I'paduueckass wuHTEpHpeTalyisi HEPABEHCTB M CHCTEM HEPaBEHCTB C JABYMS
[IEPEMEHHBIMHU.

DyHKIUMN

KBagpatnunas ¢yskmus, e€ rpaduk u cBoiictBa. [lapabona, KOOpIWHATHI
BEPIIMHBI TapaboIbl, 0Ch CAMMETPHUH MTapadOJIbL.

Ipaduxu byukmmii: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |x| u ux
CBOMCTBA.

YucaoBbie MOCAEI0BATEIbHOCTH U MPOrpPeccHu

[ToHdATHE 4YHKCIIOBOM MOCHEAOBATEIBHOCTU. 3aJaHHE MOCIEA0BATEIbHOCTH
peKyppeHTHO# ¢hopmyIioi u GopMyIoi N-ro ujaeHa.

ApudmeTtnyeckass U reomeTpuueckas mnporpeccur. Dopmyibl N-ro yjeHa
apupMeTHIECKON U TEOMETPUUECKON TPOTrPECCUid, CYMMBbI MEPBBIX N UJICHOB.



N300paxkeHne wWiIeHOB apu(METUYECKOW U TEeOMETPUYECKOW Mporpeccuit
TOYKAMU Ha KOOPAMHATHOM IUIOCKOCTHU. JIMHEHMHBIM M DKCIIOHEHIMAJIBHBIM POCT.
Ci10KHBIE IPOLICHTBHI.



IHIJTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIndyHOCTHBIE pe3yJibTaThl OCBOEHUS IPOrPaMMbl YUEOHOT0 Kypca «Anredpa»
XapaKTEPU3YIOTCH:

1) maTpuoTHYeCKOe BOCTIUTAHNUE:

NpOsIBIEGHUEM MHTEpeca K MPOIUIOMY U HACTOSAIIEMY POCCUMCKON MaTeMaTUKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTHIKEHHUSIM POCCUMCKMX MaTEMaTUKOB U POCCUICKOMN
MaTEMaTUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ATUX JIOCTUKEHUH B JIPYTUX HAyKax U
NPUKIAIHBIX cPepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJTHEHUIO OOS3aHHOCTEW Tpa)KJIaHWHA U pealu3alid ero
npaB, NPEICTABIEHUEM O MAaTEMAaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS Pa3TUYHBIX
CTPYKTYp, SIBJICHUH, MpOLENyp Tpa)xJAaHCKOro oOuiecTBa (Hampumep, BBHIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXKJCHHIO JTHYECKUX NPOOJIEM, CBS3aHHBIX C
OPaKTUYECKUM TPUMEHEHUEM JOCTWKEHUM HayKH, OCO3HAaHMEM BayKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOW HA AaKTUBHOE Yy4YacTHE B PEIICHUU MPAKTUYECKUX 3a/1ad
MaT€MAaTHYE€CKON HANpaBJIE€HHOCTH, OCO3HAHHEM BaXHOCTH MaTEMaTHYECKOTO
oOpa3oBaHus Ha TPOTSHKCHUM BCEH JKU3HHM JUIS YCICIMIHOW TpodeccroHaIbHON
NESTENBbHOCTA W Pa3BUTHEM HEOOXOJMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHEM WHIMBHUAYATbHOU TPACKTOPUH OOpa30BaHUS M JKU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K  SMOIIMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajad, pELIEHUH, pacCyXIeHUN, YMEHHUIO BUICThH
MaTeMaTU4YeCKHEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauueld B JCATENIBHOCTH HAa COBPEMEHHYKD CHCTEMY Hay4HbBIX
IIPEACTABICHN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS 4YEJIOBEKa, MPUPOIBI U
oOmiecTBa, TMOHMMAaHHEM MaTeMAaTUYeCKOM Hayku Kak c@epbl 4YeI0BEUeCKOM
NEATEeNIbHOCTH, 3TAnoOB €€ pPa3BUTUS M 3HAYMMOCTH JUISl PA3BUTHSA LMBHJIM3ALINH,
OBJIQJICHUEM SI3BIKOM MAaTeMaTHKH M MaTEeMaTHUYeCKOW KyJIbTypoM Kak CpeICTBOM
MO3HAHUS MHPA, OBJIAJACHUEM MPOCTEUIIMMHU HABBIKAMU HCCIEHOBATEIBCKOM
NEeSATENbHOCTH;



6) ¢usnyeckoe BocnuTaHue, GopMHUpPOBaAHHME KYJbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TFOTOBHOCTBIO TMPHUMEHSITh MAaTEMAaTHUYECKHE 3HaHUS B HHTEpPeEcax CBOETO
30pOBbsl,  BEJEHUA  30poBOro  oOpaza  Xu3HM  (3JOpOBOE  IMHTAHHE,
cOQJIaHCUPOBaHHBIA  PEXHUM 3aHATUH W OTAbIXa, peryispHas ¢uzndeckas
aKTUBHOCTB), COOPMHPOBAHHOCTHIO HaBbIKa pe(heKCUU, MPU3HAHUEM CBOETO IpaBa
Ha OIIKMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHUE MATeMAaTHUYE€CKUX 3HAHUM JUIsl pelleHus 3a7ad B
00JIaCTH COXPaHHOCTU OKPYXaloUIel cpeibl, JIaHUPOBAHUS TTOCTYIKOB M OLIEHKH MX
BO3MOXKHBIX TOCJEACTBUN JIJIi OKpYXaroled cpeabl, OCO3HAaHUEM TI00aIbHOTO
XapakTepa IKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) amanTanms K M3MEHSIIOIIUMCH YCJIOBUSIM COUMAJIbHOW W NPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JIEUCTBHUSIM B YCIOBUAX HEOMPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH 4epe3 MPAKTHUYECKYIO JIESTebHOCTh, B TOM UHCIIE
YMEHHE YUUThCA Y JIPYTUX JIOCH, MpUuoOpeTaTh B COBMECTHOM JESTEIbHOCTH HOBBIE
3HAHMSI, HABBIKK M KOMIIETEHIIUU U3 OMbITA IPYTHUX;

HEOOXOAMMOCThI0O B  (OPMHMpPOBAaHMM HOBBIX 3HAHMW, B TOM 4YHCIE
(GopMynupoBaTh UJEH, NOHATHUS, TUIIOTE3bl 00 OOBEKTaX M SIBJICHMSIX, B TOM UHUCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh Je(QUUUTBI  COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BbI30B, TpeOYyIOIIHUNH KOHTPMEp, KOPPEKTHPOBAaTh INPUHUMAaeMble
pelieHuss M JAeWCTBUSA, (QOPMYIUPOBAaTH M OLIEHUBATh PUCKU M TOCIEACTBHUA,
(bopMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBUA:

e BBISBISATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TOHATHW, OTHONIICHWH MEXAYy TOHATHIMH, (HOPMYIUPOBATH
OTIpEJICICHNs] ~ TOHSITHH,  yCTAaHABIMBATH  CYIIECTBEHHBIM  TMPHU3HAK
KiIaccu(uKaIy, OCHOBaHUS JJisi OOOOIIEHWS W CPAaBHEHUS, KPUTEPHUH
IPOBOAMMOTO aHAIIN3A;

e BOCIOpPUHUMATH, (GOPMYIUPOBATH U  NPeoOpPa3OBBHIBATH  CYXKICHHS:
yYTBEpIUTEIbHBIE W OTPUIATCNIbHBIE, €IWHWYHBIC, YaCTHBIE W OOIMIHeE,
YCIIOBHEIE;



BBISIBJIITH MAaTEMaTUYECKHE 3AKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOJEHUAX U YTBEPKICHUSX, Mpeiaratb KpUTEpUU
IUIS BBISIBIICHUS 3aKOHOMEPHOCTEU U IIPOTUBOPEYNH;

JienaTh BBIBOJBI C HCIIOJb30BAaHUEM 3aKOHOB JIOTHUKH, JEAYKTUBHBIX H
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTeIbCTBA MAaTEMAaTUUYECKUX YTBEPXKACHUM (IpsIMble U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITENIBHO HECIOXKHbBIE JOKa3aTelbCTBa
MaTEeMaTU4YeCKuX (AKTOB, BBICTpAMBaTh aApPryMEHTAlUI0, MPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh Ccroco0 pelmieHus ydeOHOM 3anauu (CpaBHUBATH HECKOJIBKO
BapMaHTOB pEIlECHUs, BbIOMpAaTh Haubojee MNOAXOAAIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKNE NEMCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUNA WHCTPYMEHT IO3HAHMS,
dbopMynHpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOPEUUE, MpodIemy,
CaMOCTOSITEJIbHO ~ YCTAHaBIMBATh HMCKOMOE U JaHHOE, (QOpMHUPOBATh
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHHUE;

IPOBOAUTH IO CAaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY HECJIOXHBIH
HKCIIEPUMEHT, HEOOIbIIIOE HCCIIEIOBAHUE TIO YCTAHOBIEHUIO OCOOEHHOCTEH
MaTEMaTHYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENHHO (PopMynHUpoBaTh 00OOIIEHUS U BBIBOIBI MO PE3yJbTaTaMm
NPOBENEHHOTO HAOJIOACHUS, WCCIIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATH BO3MOXHOE pa3BUTHE MpOLECCa, a TaKKe BbBIIBUTATH
IPEATIONIOKEHUS O €r0 Pa3BUTUH B HOBBIX YCIOBUSAX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HW30BITOYHOCTH WHGOpMAIMH, JTaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, AaHAIM3UPOBATH, CHCTEMATH3UPOBATh W HHTEPIPETUPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh GopMy mpenacTaBieHus HWHGOpPMAIMM U WUIIOCTPUPOBATH
perraemMbie 3aJayd  CXEMaMH, JAWarpaMMaMiu, HWHOW Tpadukoil u ux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMHPOPMAIMM TIO KPUTEPHUSM, MPEIOKECHHBIM
yduTesaeM Win chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBeEpPCaJIbHbIe Y4eOHbIE 1eCTBUSA:

BOCIIPUHUMATH U (DOPMYIHPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUAMH U
LEeNsIMH OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUYKY 3PEHUS B
YCTHBIX W MHCBMEHHBIX TEKCTaX, JaBaTh IOSICHEHHS 110 XOAYy pECLICHUS
3a7]a4i, KOMMEHTUPOBATH MOJYYEHHBIN PE3YJIbTAT;



B X0/i€ 00CYXIE€HHMsI 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAa€MOMl TEMBI,
poOJIeMBbl, pelIaeMon 3a/layu, BBICKA3bIBaTh WJEH, HAILICJICHHbIE Ha MOUCK
pEeLIeHNs1, COMIOCTABIIATh CBOU CYKJIECHHUS C CYKIACHUSAMU APYTUX YYACTHUKOB
nuanora, OOHApyXUBAaTh pa3iMuMe U CXOACTBO MO3UILUMA, B KOPPEKTHOMU
dbopme hopmMyIUpoOBaThH pa3HOTIACHS, CBOM BO3PAYKEHUSI;

e TMPEICTABILATH PE3YJIbTAThl PELICHUS 3a1a4d, SKCIEPUMEHTA, UCCIIECIOBAaHMS,
POEKTa, CAMOCTOATENbHO BbIOMpATh (OpMaT BBICTYIUIEHUS C YU4ETOM 3a]a4
pe3eHTAMi U OCOOCHHOCTEN ayIUTOPHH;

e TIIOHMMAaTh U HCIIOJB30BaTh NPEUMYLIECTBA KOMaHAHOM W WHIAMBUAYaJbHOU
paboThl MpU pelIeHnH Y4eOHbIX MATEMAaTUUECKHUX 3a/1a4;

e IPUHHMMATh LIEJIb COBMECTHOW JAESATEIBbHOCTH, IJIAHUPOBATH OpPTaHU3ALUI0
COBMECTHOW pabOThl, pachnpenensTb BHIbI padoOT, JOTrOBapUBATHCS,
o0CyXJ1aThb Mpolecc U pe3yabTaT paboThl, 00001ATh MHEHHS] HECKOJIbKUX
JIIOACH;

e VyYaCTBOBATh B TpymmoBbIX ¢opMax padoTel (0oOcyxkaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMBI U JJPYTHUE), BHIIOIHITH CBOIO YaCTh PAOOTHI U
KOOPJMHHUPOBATH CBOM AEHUCTBHS C APYTMMHU YI€HAMU KOMaHIbl, OLICHUBATh
KayecTBO CBOETO0 BKJaJa B  OOMMH MNPOAYKT MO  KPUTEPHSM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHS.

PeryasiTuBHBbIC YHHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS
Camoopranusanus:

e CAMOCTOSATENIBHO COCTABJATH IUIaH, AJITOPUTM pPEUIEHUs 3aJayu (WU €ro
4acTh), BBIOMpATh CHOCOO pEIIeHHs C YYETOM HMEIOIIMXCA PECYpCOB U
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMeHTHpPOBaTh M  KOPPEKTUPOBATh
BapUaHTHI PEIICHUH ¢ y4€TOM HOBOM MH(POPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e BIAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ybTaTa
pELICHUsI MATEMATUYECKOW 3a/1a4H;

e INPEABUIETH TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IPH PEIICHUU 3aJa4H,
BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJCHHBIX OIMMUOOK, BRISIBJICHHBIX TPYAHOCTEH;

e OLICHMBAThb COOTBETCTBHUE pPE3yJIbTaTa NEATEIBbHOCTH IOCTABICHHOM LEIU U

YCIIOBUSIM, OOBSICHATh NPUYHMHBI JTIOCTHXKEHUS WM HEIOCTHXKEHHS e,
HaXOJIUTh OLIUOKY, aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 7 KJjacce OOydarolmUUCS TMOJYYUT CIEAYIOLIUE
MpEAMETHBIE PE3YJIbTATHI:
Ymucia v BHIYUCICHUSA



BoinonusaTh, coyeTass yCTHbIE M NHUCBMEHHBIE NPUEMBI, apuMeTHYECKUE
NENUCTBUS C PAIMOHATIBHBIMU YHCIIAMHU.

HaxonuTh 3HaueHHs] YHUCIOBBIX BBIPAKEHHUM, MPUMEHSITh pPa3zHOOOpa3HbIE
crocoObl ¥ TPUEMBI BBHIYMCIICHUSI 3HAYEHUM APOOHBIX BBIPAXKEHUHU, COIEpIKaIInX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTs OT OAHON (OpMBI 3amucu yucend K Jpyroil (mpeoOpa3oBbIBATH
JNECATUYHYIO IpOObh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YACTHOCTHU
B 0€CKOHEYHYIO JCCATUYHYIO IPOOb).

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAJILHBIC YUCIIA.

OKpyrJsITh yncna.

BhINOMHATh MPUKUIKY W OIEHKY pe3yJibTaTa BBIUUCICHHUH, OLICHKY 3HAYCHHUU
YUCJIOBBIX BBIPOXCHUN. BBIMONHATE JNEUCTBUS CO CTENEHSMH C HaTypaJbHBIMU
MOKA3aTEeIISIMHU.

[IpuMeHsTh, TPU3HAKK JCTUMOCTH, Pa3J0KEHUE HAa MHOXXHUTEIN HATypaJbHbBIX
YuCell.

Pemiate mpakTHKO-OpUEHTHPOBAHHBIC 3a7a4M, CBS3aHHbIE C OTHOIICHUEM
BEJIMYUH, TPOMOPIMOHATLHOCTBIO BEJIWYWH, TNPOLECHTAMHU, HWHTEPIPETUPOBATH
pe3ybTaThl PEIICHUs 3aJa4 ¢ Y4ETOM OTPAHUUYCHUM, CBS3aHHBIX CO CBOMCTBAMH
paccMaTpUBaeMbIX 0ObEKTOB.

AsireOpanyeckue BbIpasKeHUS

Hcnonb3oBaTh anredOpanveckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHS T €€ B
Ipolecce OCBOCHHs y4eOHOro MaTepuaa.

HaxonuTe 3HaueHWss OYKBEHHBIX BBIPAKEHUW TMpU 3aJaHHBIX 3HAYEHUAX
NEPEMEHHBIX.

BrimonHaTh npeoOpa3oBaHusl 1IETOT0 BBIPAKEHUS B MHOTOWIEH MPHUBEICHHEM
MOTOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT YMHOKEHHE OJHOYIECHA Ha MHOTOWIEH W MHOIOWIEHa Ha
MHOTOYJICH, TPUMEHSATH (DOPMYJIIBI KBajpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcyliecTBasATh Pa3lOKEHHE MHOTOYJIEHOB HAa MHOXHUTEIM C I[OMOUIBIO
BBIHECEHUS 32 CKOOKM OOIIEr0o MHOXKUTENS, TPYINIUPOBKU CIaraeMbIX, TPUMEHEHUS
dbopMyI COKparEHHOTO YMHOKEHHUS.

[TpumensaTs Tpeobpa3zoBaHUss MHOTOWICHOB TSI PEIICHUS Pa3IMYHbBIX 33/1a4 U3
MaTeMaTUKH, CMEXXHBIX MTPEAMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYpalbHBIMM NOKA3aTEISIMUA IS
peoOpa3oBaHs BBIPAKCHHIM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeliHBIE ypaBHEHHS C OJHOM NEPEMEHHOM, NPUMEHSA IpaBuia
nepexo/ia OT UCXOJHOTO YpaBHEHUS K paBHOCUILHOMY eMy. [IpoBepsTh, sBiseTcs iu
YHUCJIO0 KOPHEM YpPaBHEHHUSI.

[IpumensTh rpaduyeckre METOJbl MPU PELICHUM JTUHEWHBIX YpAaBHEHUU U UX
CUCTEM.



[lonOupaTe mnpuMepsl nHap YHCEN, SBISIOMIUXCS PEUIEHUEM JIMHEHHOTO
YPAaBHEHHUS C ABYMS IEPEMEHHBIMHU.

Ctpoutb B KOOPIAMHATHOM MJIOCKOCTH TrpaUK JUHEHHOrO ypaBHEHHS C ABYMS
MEPEMEHHBIMH, MOJIb3YSICh TPa(UKOM, IPUBOAUTH IPUMEPHI PELICHUSI YPaBHEHUS.

Pematey cuctemsbl ABYX JMHEWHBIX YPAaBHEHUU C IBYMS NEPEMEHHBIMU, B TOM
quciie rpauuecKu.

CocraBiATh W pemaTh JUHEWHOE YpPAaBHEHUE WM CUCTEMY JIMHEWHBIX
YPaBHEHUU MO YCIIOBHUIO 3aJa4¥, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a71a4y IIOJIy4YECHHBIN PE3yJbTar.

DyHKUUH

N300paxkaTh Ha KOOPJIMHATHON MPSAMOW TOYKH, COOTBETCTBYIOIIME 3aJIaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3alMChIBaTh YHUCIIOBBIC MTPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OTrMeuaTh B KOOPJIWHATHOW IJIOCKOCTM TOYKHM IO 3aJaHHBIM KOOpAMHATAM,
CTpouTh rpaduku TUHEHHBIX QyHKIUN. CTpouTh rpaduk QyHKIMHN Y = [X|.

OnuceiBaTh € TMOMOIIBIO (PYHKIUMH HM3BECTHBIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpEMs, PACCTOSIHHE, I€HA, KOJIUYECTBO, CTOMMOCTb,
POU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM pabOTHI.

HaxoauTe 3HaueHne QpyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuit crnoco® NpencTaBlICHUS M aHaIM3a HH(OpMaIuy,
U3BJIEKATh U MHTEPIPETUPOBATH UH(POPMALIKIO U3 TPaPUKOB peaabHbIX MPOIECCOB U
3aBUCUMOCTEN.

K konmy oO0yuenuss B 8 Kiacce oOydamomuiics TMONYYUT CIEAYIOIINE
PEAMETHBIE PE3YJIbTATHI:

Yucia 1 BHIYUCICHUSA

Hcnonp30BaTh HaudalbHbIE MPEACTABICHUS O MHOXECTBE JEHCTBUTEIBbHBIX
qucesl I CpaBHEHHs, OKPYIJICHHS] W BBIUYMCICHUH, M300pakaTh JEHCTBUTEIIbHbBIC
YyCJla TOYKAMU Ha KOOPAWUHATHOU MPSIMOU.

[IpumenaTy mnoHATHE apU(METUYECKOro KBaJAPATHOIO KOPHSA, HaXOAMTH
KBaJI[paTHble KOPHH, HCIOJb3Yysd IpHU HEOOXOIUMOCTH KaJIbKYyJISTOp, BBITOJHATH
npeoOpa3oBaHusl BBIPAKEHUH, COAEpXKAIIUX KBaJIpaTHbIE KOPHH, HCIOIb3Ys
CBOWCTBA KOPHEMN.

Hcnonp3oBaTh 3amucu OOJBIIMX M MAajblX YHUCENI C MOMOIIBIO JECATUYHBIX
npobeit u creneneit ynucia 10.

AuredOpanyeckue BbIpaKeHUA

IIpuMeHATP TNOHATHE CTENEHM C  LEJbIM  II0KAa3aTeleM,  BBINOJHATH
npeoOpa3oBaHus BIPAXKEHHI, COIEPIKALIUX CTETICHH C LENIbIM TOKa3aTeeM.

BbINONHATH TOXKIECTBEHHBIE MPE0OOpa30BaHUs PAMOHAIBHBIX BBIPAKEHHUI Ha
OCHOBE IPaBUJI ACHCTBUI HAaJl MHOTOWICHAMH U aJIF€OpanyecKUMHU IPOOSIMH.

PacknaapiBaTh KBagpaTHBIN TPEXUIEH HA MHOXKHUTEIH.



[IpumensaTs npeoOpa3oBaHUs BRIPAKECHUU JIsl PEIICHUs PA3IUYHBIX 33/1ad U3
MAaTEMATHKH, CMEXKHBIX ITPEIMETOB, U3 PEaTbHOMN MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHelHBbIE, KBaJpaTHbIE YPaBHEHUS W PAIMOHAIBHBIE YpPaBHEHHS,
CBOJIAIIMECA K HUM, CHCTEMBI JIBYX YPAaBHEHUH C IByMS IEPEMEHHBIMHU.

[IpoBOaUTE MPOCTEHIINE WCCICAOBAHUS YPAaBHEHUW U CUCTEM YpPaBHECHUH, B
TOM YHCJI€ C MPUMEHEHUEM rpaUuecKux MpeacTaBieHnil (yCcTaHaBIUBATh, UMEET JIU
ypaBHEHHUE WM CUCTEMa YPaBHEHUN PEIIEHUs], €CJIM UMEET, TO CKOJIBKO, U MPOoUee).

[lepexonuth OT ciaoBecHOM (GOPMYIHUPOBKM 3alaund K €€ anredpandeckoit
MOJEIM C TIOMOIIBIO COCTABJICHUS yPaBHEHUS WJIM CUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJja4M MOJTYUYEHHBIN pe3ybTar.

[IprMeHATh CBOICTBA YMCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH, PEIIATh
JMHEWHbIC HEPABEHCTBA C OJTHOM MEPEMEHHOM U MX CUCTEMBI, J1aBaTh TpauUECKyIO
WJUTIOCTPAIIMIO MHOYKECTBA PELICHUI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[Tonumate W HCTHONB30BaTh (DYHKIIMOHAJBbHBIE TOHSATHUS W S3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAUCHMsI), ONMPEACNIITh 3HadeHWe (QYHKIMU 110 3HAYCHHIO
apryMeHTa, OnpeessaTh CBOMCTBa GYHKIMU 10 €€ Tpaduky.

Ctpoutsb rpaduku d7aeMeHTapHBIX QYHKIIUNA BUJIA:

y=k/x,y=x2,y=x3,y = |X|, y = VX, OnECBIBaTh CBONCTBA YHCIOBOMH (yHKIIHH
o e€ rpaduxy.

K konmy oOyudenus B 9 Kjacce o0OydalooIMiics TMONYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YIbTATHI:

Yucia 1 BIYUCICHUA

CpaBHUBaATh U YNOPSAAOUYMBATH PALlMOHAJIBHBIE U UPPAL[MOHAIBHBIE YHCIIA.

BrimonHaTh apudmMeTndecKkue NEUCTBUS C pallMOHATBHBIMA YHCIIAMU, COYETast
YCTHBIE U IUCBMEHHBIE NPUEMBI, BBINOJHATH BBIYUCICHHUS C UPPALUOHAIBHBIMU
YUCIIAMHU.

Haxonute 3HaueHUs CTENEHEN C UEIbIMU MOKAa3aTeIsIMU U KOPHEH, BBIYUCIIATH
3HAYEHHUSI YUCIIOBBIX BbIPAKECHUM.

OKpyryisiTh  IEUCTBUTENBbHBIE YKCIA, BBINOJIHATh MPUKUAKY pe3yJbTaTa
BBIUMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMU.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate nuHeliHbIE U KBaJpaTHBIC YPABHEHMS, YPABHECHUS, CBOISIIMECS K HUM,
npocTeime ApoOHO-paAIMOHATBHBIE YPABHEHUSI.

Pemate cucteMbl ABYX JMHEWHBIX YPAaBHEHHWW C JIByMs IEPEMEHHBIMU U
CHUCTEMBI ABYX YPaBHECHHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIICTCS JIMHEUHBIM.

Pemiatb TekcToBblE 3adaud  aiareOpanvyecKuM CHocoOOM C  MOMOUIbIO
COCTaBJICHUSI YPABHEHHUSI UJIM CUCTEMBI JBYX YPABHEHUN C IByMS [IEPEMECHHBIMU.



IIpoBOaUTE MPOCTEHIINE WMCCICAOBAHUSA YPAaBHCHUM U CUCTEM YpPaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM IrpaUUEeCKUX MpeICcTaBIeHUi (yCTaHABINBATh, UMEET JIU
yYpaBHEHHUE WM CUCTEMA YPaBHEHUH PEIIEHUs, €CITU UMEET, TO CKOJIBKO, U IpoUee).

PemaTe nuHEWHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxaTh
pellIeHUEe HEPAaBEHCTB HA YHCIOBOM IPSIMOM, 3alMCHIBATH PEIICHUE C ITIOMOILIBIO
CHUMBOJIOB.

Pemate cucTeMbl TMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIKOYAIOIIUE
KBa/IpaTHOE HEPABEHCTBO, U300paXKaTh PEIICHUE CUCTEMbl HEPABEHCTB Ha YHCIIOBOM
IIPSIMOM, 3aIIMCHIBATH PEUIEHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLICHUU PA3IMYHbIX 3a1a4.

DOyHKUUMA

PacnoznaBath (yHKIIMM H3y4dyeHHBIX BHUAOB. [loka3piBaTh CXeMaTUYECKU

pacIoioKeHHe Ha KOOPJAMHATHOM MJIOCKOCTH TpadukoB GyHKIMHA Buaa: Y = kX, y =
kx +b,y=k/ix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT 3HaYEHUI
K03 (HUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIUH.

Ctpoutrb M HU300pakaTh CXEMATHUECKH TpaUKy KBAIPATUYHBIX (PYHKIIUH,
ONKCHIBATh CBOWCTBA KBAJPATUUHBIX (PYHKIMI MO UX Tpaduxam.

Pacno3HaBaTh KBaJgpaTH4yHYyI0 (PYHKIMIO IO (hopmyse, MPUBOJIUTH HPUMEPHI
KBaJpAaTUYHBIX QYHKIMH U3 peaslbHOM KU3HU, (PU3UKHU, TEOMETPUH.

Yucyi0BbIe M0CJI€10BATEIbHOCTH H PO PeCcCUH

Pacno3HaBaTh apu(MeTHUYECKYI0 U T€OMETPUUECKYIO NMPOTPECCUU TPU Pa3HBIX
croco0ax 3agaHus.

BbINONHATE  BBIUMCIEHHS C  UCIOJNBb30BaHMEM  (opMya N-ro  ujeHa
apupMETHIECCKON U TEOMETPUIECCKON TPOTrPECCHii, CYMMBI ITEPBHIX N WICHOB.

N300paxkaTh WIEHBl IOCJEJIOBAaTEIIBHOCTH TOYKAaMU Ha KOOPAMHATHOM
IUIOCKOCTH.

Pemate 3a1a4um, CBSI3aHHBIE C YHCIOBBIMU OCIEA0BATEIBHOCTMH, B TOM YHCIIE
3aJaud U3 peajbHOM JKM3HM (C HCIIOJIb30BAHHUEM KalbKyJIsTOpa, LU(POBBIX
TEXHOJIOTHU).
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