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INOACHUTEJIBHASA 3AIINCKA

Anrebpa SIBISIETCS. OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO ISt
POJOHKEHUS 00pa30BaHUS M B TTIOBCEIHEBHOM KU3HU. Pa3BuTre y 00yJarommxcs
HAYYHBIX TPEJCTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abCcTpakiuii, cnoco0e OTPaKEHHUsSI MaTEMATUYECKONM HAYKOW SIBJIEHUN U MPOLECCOB
B MpUPOJE W OOIECTBE, POJU MaTEMaTHYECKOTO MOJECIUPOBAHMS B HAYYHOM
MO3HAHWUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX ISl a/IalTalldd B COBPEMEHHOM ITU(POBOM
obmectBe. M3ydenue anreOpbl oOecreyMBaeT pa3BUTHE YMEHHS HaOIIOaTh,
CpaBHMBaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dopMynupoBath yTBep)KAeHU. OCBOEHUE Kypca alredpbl 00eCreurnBaeT pa3BUTHE
JOTHYECKOIO MBIIUIEHUS] OO0YYarolMXCsA: OHM HCIHOJB3YIOT JACIAYKTUBHBIE U
WHAYKTUBHBIE PACCYXJEeHUs, 0000IIeHIEe  KOHKPETHU3AINIO0, a0CTparupoBaHue u
anajgoruto. OOyueHwe  aireOpe  MOpeANnojaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATENIBHOCTH OOYyYaroluXcs, IO3TOMY CaMOCTOSTEIbHOE
pelIeHre 3a1a4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

B cTpykType nporpamMmsl yaeOHOTO Kypca «Anredpay Ajisi OCHOBHOTO OOIIETo
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COACPKATEIbHO-METOANYECKUE JINHUU:
«Yncna W BBIYUCICHUA», «ANredpandyecKkue BBIpKEHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas Hu3 3THX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJIEHCTBYsI C
JpYyTUMH €ro JuHusMdU. B Xone wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JIOTHYECKH PaCCyKIaTh, MCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4yeOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YYarOIIMMUCS
OCHOB  YHUBEpCAJBHOTO MaTeMaTHdeckoro s3eika. CopepxaTenbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4e€OHOro Kypca «Auredpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMHM «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JaNbHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET PA3BUTHUIO Yy OOYyUYaAIOIIUXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PALMOHAIBHBIMH M HPPALHUOHAIBHBIMU 4YHCIaMH, (OPMUPOBAHUEM
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MIPEICTABIICHUI O IEUCTBUTEIILHOM UKciie. 3aBepIlIeHHE OCBOCHUSI YHCIIOBOM TUHUU
OTHECEHO K cpeiHeMy 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUM — «AJIreOpanyecKkue BhIPaXEHUsD
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (OPMHUPOBAHHIO Y OOYyUaIOUINXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3zoBaHusi y4eOHbIH MaTepHall TPYNIUPYETCS BOKPYT PallMOHAIBHBIX
BBIpaXEHUIM. Aredpa JAEMOHCTpPUPYET 3HAYCHHE MaTEMaTHUKU KakK s3bIKa MJis
MOCTPOCHUS MaTEeMaTHYEeCKHX MOJENCH, OMUCaHus TPOIECCOB U  SBICHUUN
peanibHOTO Mupa. B 3anaun oOyuenus anredpe BXOIAT TaKKe JabHEHIIIee pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHHS, HEOOXOIMMOTO, B YACTHOCTH, ISl OCBOEHHUS Kypca
uHQOpPMATUKHA, ¢  OBJIAJICHUE HAaBbIKAMU  JICIYKTUBHBIX  PACCY>KICHUU.
[IpeobpazoBaHre CUMBOIBHBIX (OPM CIOCOOCTBYET PAa3BUTHIO BOOOpaKEHUS,
CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTBY.

Coneprkanve QyHKIIMOHAIBHO-TPAPUUECKON JTMHUY HAIEJICHO Ha MOJIyYCHHE
OOy4JarOIIMMUCS 3HAHUN O (QYHKIMAX KaK BaKHEHIIEW MaTeMaTU4ecKOW MOJIeTu
JUISL OTIMCAHUS U UCCIIEI0OBAaHUS pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJE U
oOmecTBe. M3yueHne maTepuala cnocoOCTBYET pa3BUTHIO Y OOYHAIOIINXCSI YMEHUS
UCTIONB30BaTh pa3jMYHbIe BBIPA3UTEIbHBIE CPEACTBA S3bIKA MaTEMaTHUKUA —
CJIIOBECHBIC, CHUMBOJHMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (HOpMUpOBaHHE
MPEICTABICHUM O POJIM MaTEeMaTUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

CornacHo yuyeOHOMY IUIaHy B 7-9 Kkjaccax wH3ydaercsd Y4eOHbIH Kypc
«Anre0pa», KOTOPBIH BKIIOYACT CIEAYIOIIHME OCHOBHBIC pa3felibl COACpPKAHUS:
«Yncna W BBIYUCICHUA», «ANredpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DYHKIIHI.

Ha usydenue yue6HOro Kypca «Anredpa» orBoautcst 306 yacos: B 7 kinacce —
102 gaca (3 ygaca B Heaenro0), B 8 kinacce — 102 gaca (3 yaca B Hefiemr0), B 9 Kiacce
— 102 gaca (3 yaca B HefieIIO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yIOPSA0OYMBAaHUE  PALMOHAIBHBIX uucel. ApudmMeThdeckue JEHCTBUS ¢
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJeM: OINpeEeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPENIEICHUs], 3aUCh OobIIMX yucesn. [IpouenTsl, 3anucey
IIPOLIEHTOB B BHUJIE JIpoOU M ApOoOU B BHUJE MPOIEHTOB. Tpu OCHOBHBIE 3a/layd Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

IIpuMeHeHne NPU3HAKOB  ACIMMOCTH, PAa3JIO)KEHHME HAa  MHOMKUTEIH
HATypaJbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
bopmynbl. Beraucienus no ¢popmynam. [IpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO pAaBHbIE BBIPDAXKEHHS, IMpaBWiIa MOpeoOpa3oBaHUs CYMM H
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouseHsl. CreneHbs MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBAapaToB. Pa3iioxkeHne MHOTOWICHOB Ha
MHOKHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUs YypaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHWCIO KOpPHEW JIMHEMHOTO
YpaBHEHUS, pEUICHUE JIMHEUHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 € IOMOLIBIO YPABHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMs ME€pEMEHHBIMU U ero rpaduk. Cucrema IByx
JIVMHEMHBIX YpaBHEHUW C JBYMs II€peMEHHbIMU. PenieHue cucreM ypaBHEHUH
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3a7a4 C IOMOIIbIO CUCTEM
YPaBHECHUM.



DOyHKIMHA

Koopaunara Touku Ha npsimoid. YUncnoBble IPOMEXYTKH. PaccTosiHue Mexny
JBYMsI TOYKaMU KOOPJAMHATHOM MPSIMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AlGcmucca U opAauHaTa
TOUYKH Ha KOOPJIMHATHON MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkunu. I'paduk pyHKIMM.
CpoiictBa (yukuuii. Jluneitnas Qyukuus, e€ rpadux. I'paduk dynkuuu y = [X|.
['padmyeckoe pelnieHue JIMHEHHBIX YPAaBHEHUHN U CUCTEM JIMHEHHBIX YpaBHEHUIA.

8 KVIACC

Yuciaa v BIYMCICHUA

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apu(pMETUYECKUX
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHUE K TPE0OPa30BaHUIO YU CIIOBBIX BhIPAKEHUI
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CrerneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHAs 3alKCh YNCIA.

Aare0panvyecKue BbIPpAKEHUSA

KBagpaTHbIil TPEXWIECH, PA3JIOKEHNUE KBAPATHOTO TPEXUIIEHA HA MHOKUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO alireOpandeckoi JapoOwu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJCHUE alreOpandeckux ApoOei.
PannonanbHble BBIpaXXEHHUS U UX TpeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBaaparHoe ypaBHeHue, hopmyiia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. Pemenue ypaBHEHUH, CBOIAIIMXCS K JIMHEWHBIM W KBaJIpPaTHBIM.
[Tpocreiimue ApoOHO-palMOHATIbHBIE YPABHEHUS.

['padrueckas uuTEpnpeTans ypaBHEHUN C IBYMs MEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 33/1a4 aNreOpandeckuM CrocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl JIMNHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIUU

[Tonsitue pynkuuu. OOIaCTh ONpeAeICHNUs U MHOKECTBO 3HaUYEHUN (PYyHKIIUU.
CrnocoObl 3aanus QyHKIHIA.

I'padpux ¢ynkumuu. Yrenune coiicTB ¢yHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB GYHKINMA, OTPAKAIOIMIUX PEeATbHBIE MPOIECCHI.
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@DyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. Oyukimn y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KVIACC

Yuciaa v BBIYMCICHUA

ParnmonaneHpie 4ncna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OCECKOHEUHBIC
JecsaTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ICUCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHBbIE JAeCATUYHbIE JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEXIy MHOXKECTBOM JIEUCTBUTENBHBIX YACET U KOOPAUHATHOU MPSMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JEeHUCTBUSA C
JNEWCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOIIEr0 MHpA, JUIMTEIBHOCTH IPOIECCOB B
OKpPY’KaroIeM MHUpE.

[TpuOnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMPpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u onjeHka pe3ysbTaTOB BEIYUCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOJSAIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHME. PemieHue ypaBHEHUH, CBOJSIIMUXCS K KBaJAPaTHBIM.
buksanparHoe ypaBHeHue. lIpumepsl perieHust ypaBHEHUN TPETbEN U 4ETBEPTOU
CTEIICHEN Pa3JI0KEHNEM Ha MHOKUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajay
aNredpandeckuM METOJIOM.

VYpaBHeHHe ¢ ABYMs NEepEeMEHHBIMU U ero rpaduk. PerieHue cuctem IBYX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoi cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aj1a4 aaredpanyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEpeMEeHHOM. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopaAuHATHI
BEPUIMHBI 11apadOoJIbl, 0Cb CUMMETPHUHU MAPAOOJIBI.

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



YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHHUE II0CIEN0BATEIBHOCTH
peKkyppeHTHO (popMyoit u popmysoi N-To wieHa.

ApudmeTrnueckass U reoMerpuueckas nporpeccuu. @opmyiel N-ro djieHa
apu(MeTHYeCKO U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxeHne 4YIEHOB apU(PMETHUECKON W TEOMETPHUYECKOW TpOrpeccuid
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbI€ IPOLIEHTHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pe3yJabTAThl OCBOCHUS ITPOTpaMMBbl yueOHOTO Kypca « Anredpay
XapaKTepU3yITCS:

1) maTpuoTnyeckoe BOCIMTAHHE:

MPOSBJIEHUEM MHTEpPECA K MPOILIJIOMY W HACTOSIIIEMY POCCUMCKOW MAaTEMATHKH,
LIEHHOCTHBIM OTHOILLIEHUEM K JOCTHKCHUAM POCCUHMCKAX MAaTEMATUKOB U POCCUMCKOM
MAaTeMaTU4YEeCKOW IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTMIKEHUHM B JIPYTUX HayKax U
PUKJIAAHBIX cdepax;

2) rpamIaHCKoOe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO O00S3aHHOCTEH TpaKJaHWHA U pealiu3allud ero
IpaB, IPEICTABICHUEM O MAaTEMaTHYECKUX OCHOBAaX (PYHKITMOHUPOBAHUS PA3THMUHBIX
CTPYKTYp, SIBICHUH, MPOIEAYp TPaKTAHCKOTO OOIIecTBa (Hampumep, BBIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXJCHHIO JTHYECKHX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM NPUMEHEHUEM JIOCTHKEHU HAYKH, OCO3HAHUEM BaXXHOCTH MOPAJIBHO-
ATUYECKHUX MPUHIUTIOB B JICSITEILHOCTH YUYEHOTO;

3) TpyaoBOe BOCIMTAHUE:

YCTAaHOBKOM HAa aKTMBHOE YYacTHE B PEIICHUH IPAKTUYECKUX 33/1ad
MAaTEMATUYECKON HAIMPABIECHHOCTH, OCO3HAHMEM BAXHOCTH MaTEMaTUYECKOTO
o0pa3oBaHMsI Ha MPOTSKEHUU BCEH MKU3HM A YCHEIHON NpodecCuoHaNbHON
NEATeIbHOCTY M pPa3BUTHEM HEOOXOAUMBIX YMEHUM, OCO3HAHHBIM BBHIOOPOM H
MOCTPOEHUEM WHANBUIYAJTIbHONH TPAaeKTOPUU OOpa30BaHUS W JKM3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:



CIIOCOOHOCTBIO K  AMOIMOHAIBHOMY W  3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTHYECKHMX OOBEKTOB, 3ajay, pEIICHUH, pacCyXJCHUH, YMEHUIO BHJICThH
MaTEeMaTH4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O IMO3HAHMS:

OpUEHTalMed B JICATEILHOCTA HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEJCTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI YEJIOBEKA, MPUPOJABI U
oOIiecTBa, TMOHMMAaHWEM MAaTeMaTUYECKOM Haykh Kak c@depbl YelIOBEUYeCKOM
JNESITEIbHOCTH, ATAloB €€ Pa3sBUTHS M 3HAYUMOCTH ISl Pa3BUTHUS IMBUJIM3AlUH,
OBJIQJICHUEM SI3bIKOM MATEMaTHKH M MAaTEMAaTHUYECKOM KYJIbTYpOWl KakK CpelICTBOM
MO3HAHUS MUpPa, OBJAJECHUEM NPOCTEUIIMMU HAaBbIKAMHU HCCIEI0BATEIbCKOMN
NEATEIIbHOCTH;

6) ¢usuveckoe BocnuTanue, GopMHPOBaHHME KYJILTYPbl 3I0POBbS M
3MOLMOHAJIBLHOIO 0JIaronmoJIyuns:

TOTOBHOCTBIO TPUMEHSITh MaTEMATHUYECKUE 3HAHUS B HWHTEpPEcax CBOEro
3I0POBbS,  BEACHUS  3J0POBOrO  0o0Opa3a  Ku3HM  (370pOBOE€  TMHTaHUE,
cOaaHCUPOBAHHBIN PEKUM 3aHATUN M OT/ABIXA, peryJiapHas pu3nyeckas akTUBHOCTS ),
c(hOpMHUPOBAHHOCTHIO HaBbIKa pedyieKCHH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U
TaKOTI0 K€ MpaBa JIPyroro 4eJI0BEKa;

7) 3K0JIOrH4YeCcKoe BOCIIMTAHUE:

OpHUEHTaIMel Ha MPUMEHEHUE MATEeMaTUUYECKUX 3HAHWU IS pEelIeHUus 3a7ay B
00JIaCTU COXPAHHOCTH OKPYXKAIOIIEH CpPeibl, IJTAHUPOBAHUS MTOCTYIIKOB U OIEHKU MX
BO3MOXHBIX TIOCIIEJCTBUNA JJIS OKPYXKAIOIIEH Cpelbl, OCO3HAHHWEM TJIOOAIBHOTO
XapakTepa SKOJOTHUECKUX MPOOJIeM U MyTel UX PEeIICHUS;

8) amanTanus K U3MEHAIIMMCH YCJOBHSM COLUUAJIBHOM W NPHUPOIHOM
cpenasbl:

TOTOBHOCTBIO K JEHCTBUSIM B YCIIOBHSIX HEONPEAEIIEHHOCTH, MOBBIIICHHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO AEATEIbHOCTb, B TOM YHCIIE
YMEHHE YUUTHCS Y JIPYTUX JIIOACH, TpUoOpeTaTh B COBMECTHOM JIESITEIILHOCTH HOBBHIE
3HAHUS, HABBIKA U KOMIIETEHIIUU U3 OMBITA IPYTUX;

HEOOXOMUMOCThIO B  (DOPMUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
dbopMynHpoBaTh UACH, OHITHS, TUMOTE3bl 00 O0OBEKTAX U SIBJICHUSX, B TOM YHUCIE
paHee  HEU3BECTHBIX, OCO3HaBaTh JACGUIMTHI  COOCTBEHHBIX  3HAHMM U
KOMIIETEHTHOCTEN, INIAHUPOBATH CBOE PA3BUTHE;

CITOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIUIO, BOCIPUHUMATH CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIONUH KOHTPMEpP, KOPPEKTUPOBATh MPUHUMACMbBIC
pemieHuss W JACHCTBUSA, (OPMYIHpPOBATH M OIEHWBATh PHUCKH U IOCJIEICTBHS,
dbopMUpOBaATH OIBIT.



METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHBIE YHuUBEpPCAJIbHBLIC yqeﬁﬂme I[eﬁCTBHﬂ

Ba3oBble Jiornyeckue AecTBHA:

BBISIBIISITh M XapaKTEPHU30BaTh CYIECTBEHHbIE MPU3HAKKM MAaTEMaTHYECKUX
OOBEKTOB, TOHATUH, OTHOIICHUNW MEXAY TMOHATHAMH, (OPMYyIUPOBATH
OmpeAeNieHUus]  TOHATHUM,  yCTaHABIMBAaTh  CYIIECTBEHHBIM  MPU3HAK
Kjaccu(duKanuy, OCHOBaHUSA i OOOOIIEHHS W CpaBHEHUS, KPUTEPUU
IPOBOJIUMOTO aHAJIN3a;

BOCIPUHUMATh,  (QOPMYIUPOBaTH M  MPEOOPa3OBBIBATH  CYXKACHHUS:
YTBEpAUTENbHbIE W OTpHUIATENbHbIE, €IWHWYHBIC, YacTHbIE U 0OIIue,
YCIIOBHBIE;

BBISIBJISITH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUNS
B (paKTax, JaHHBIX, HaOIIONECHUAX U YTBEPXKIEHUSX, Npe/uiaraTb KpUTEpUu
JUISl BBISIBJIICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUNI;

7eNiaTh BBIBOJBI C HCIOJB30BAHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH TI0 aHAJIOTUH;

pa30upaTrh J10Ka3aTeabCTBA MAaTEMaTHUYECKUX YTBEPKIACHHUM (TpsSMble U OT
OPOTUBHOTO), MPOBOAUTH CAMOCTOATEIBHO HECIOXKHBIE JOKa3aTeIbCTBA
MaTeMaTHUeCKuX (aKTOB, BBICTpAaWBaTh aAPTyMEHTAIMIO, TMPUBOANTH
MpPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKIACHHS,
BBIOMpATh Croco0 pemieHus y4eOHOW 3amauu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BbIOMpPATh Hambojee NOAXOAMMA C YYETOM
CaMOCTOSITENTEHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBarTe/IbLCKHeE 1eiiCTBUS.

HCITOJIB30BaTh BOIPOCHI KaK WCCIENOBATEIBCKHA HHCTPYMEHT ITO3HAHUS,
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOpEYHE, MpodIeMy,
CaMOCTOSTENIbHO YCTaHABIMBATh HCKOMOE U JJaHHOE, (hOPMHUPOBATH TUIIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MPOBOJIUTH TI0 CaMOCTOSITEIBHO COCTABJIICHHOMY IUIAHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAHNE TIO YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTU4eCKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSTENLHO (PopMyIHpOBaTh 00OOIIEHNS U BBIBOJBI IO pe3yibTaTam
IPOBEIEHHOTO HAOMIOACHUS, WCCICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJbTaTOB, BEIBOJOB U 0000IICHMI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIIBUTATH
MIPEANOIOKEHUS O €T0 PAa3BUTUH B HOBBIX YCIIOBHSIX.
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Pabora ¢ nuHpopmanueii:

BBISBIISITh HEJOCTATOYHOCTh U HW30BITOYHOCTh HH(OpMAIUM, ITaHHBIX,
HEOOXOIMMBIX JUIS PEIICHUS 3a/1a4H;

BbIOMpaTh, AaHAJIM3UPOBATh, CHCTEMATU3UPOBATh UM HWHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (YOPM MpeICTaBICHHUS;

BbIOMpaTh (opMmy TmpeacTaBieHUs HWHGOPMALKUKW U  WUIIOCTPUPOBATH
pemiaeMble 3aJaydl CXeMaMHM, JAMarpaMMaMH, WHOW Tpapukod u uX
KOMOHMHAIIUSIMU,

OLICHMBATh HAAEKHOCTh HHPOPMAIIMH IO KPUTEPHUSIM, MPEATIOKEHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBUS:

BOCIIPUHUMATH U (HOPMYJIUPOBATH CYXKICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B
YCTHBIX U MUCHhbMEHHBIX TEKCTaX, IaBaTh MOSICHEHHUS 10 X0y PEIISHUS 3a0a49H,
KOMMEHTHPOBATH TTOJTYYCHHBIA PE3YNIbTAT;

B X07e 00CYXJCHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKJIaeMON TEMBI,
npo0sieMbl, pelaeMon 3a]adyu, BhICKa3bIBaTh WJICU, HAIICJICHHbIE Ha TOUCK
pEIICHMS, COTIOCTABIIATh CBOM CYXKICHUS C CYKICHUSIMHU IPYTUX YIaCTHUKOB
yanora, OOHApy»XWBaTh PA3IUYUE M CXOJCTBO MO3UIIMHI, B KOPPEKTHOMH
dbopme hopMyIHpoOBaThH Pa3HOTIIACHS, CBOM BO3PAKECHUS;

MPEICTABIATh PE3yIbTaThl PEIICHUS 3aJlauM, SKCIIEPUMEHTA, UCCIEOBaHUS,
IPOEKTa, CAMOCTOSITENIbHO BBIOMPATh (hOpMaT BBICTYIUICHHUS C YUETOM 3aj]1a4y
MIPE3CHTAINA U OCOOEHHOCTEH ayTUTOPUH;

MMOHUMATh M WCIOJIB30BATh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYATBHON
paboThI IPU PEIICHUH YYCOHBIX MATEMAaTUUYECKUX 3a71aY;

NPUHUMATh 11€Jb COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPTaHU3AIMIO
COBMECTHOM paboThl, pacmpeneisiTh BHABI pabdOT, JOrOBapHUBAThCS,
00CyXIaTh MpoLecC U pe3yibTaT padoThl, 0000IIaTh MHEHUSI HECKOJBKUX
JIIOIeH;

y4acTBOBATh B IPyNMoOBBIX opMax paboThl (00CykKaCHHS, OOMEH MHEHUSIMH,
MO3TOBBI€ IITYPMbI M JIpyTW€), BBIMOJIHATH CBOIO YacTh palbOThl U
KOOPJMHUPOBATh CBOM JICUCTBHS C JIPYTUMHU WICHAMH KOMaHJbl, OIICHUBATh
KauyecTBO CBOCTO BKJIaga B  OOMMH  TPOAYKT IO  KPUTEPHSM,
c(hOpMyTUPOBAHHBIM YYaCTHHKAMHU B3aUMOJICHCTBHS.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:
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e CAMOCTOSITENBHO COCTaBIATH IUIAH, AJTOPUTM pEIICHHsS 3aJadyd (WIA €ro
4acTh), BBIOMpPATh CHOCOO pELIEHUS € YYETOM HMEIOLIMXCS PECypcoB HU
COOCTBEHHBIX  BO3MOXXHOCTEH, apryMEHTUPOBAaTb M  KOPPEKTUPOBATH
BapHaHTHI PEUICHHUH ¢ y4ETOM HOBOI MH(OpPMAIIUH.

CaMOKOHTPOJIb, SMOIIHOHAJIBbHBIN HHTEJJIEKT:

e BJAJETh CIIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS IpoLecca U pe3yibTara
pelIeHUs MaTEMaTUYECKOH 3a1auH;

e IPEABUIECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPH PELICHUM 3a7a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

e OILICHMBATh COOTBETCTBUE PE3yibTaTa ACATEIBHOCTU ITOCTABJICHHOW LIEJIN U
YCIIOBUSIM, OOBSICHATh NPUYMUHBI JIOCTHIKEHUS WIM HEJOCTHIKEHMsS LIEJH,
HaXOJMUTh OIIKOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarolmUCS TMOJYYUT CIIEIYIOIINE
PEeIMETHBIE PE3YJIbTATHI:

Yucaa 1 BBIYUCTCHUSA

BoinonHsaTh, coyeTas YCTHbIE M TMHUCbMEHHBIE MPUEMBI, apuUPMETUUECKUE
JEUCTBUS C pallMOHAIBLHBIMU YUCIIaMHU.

HaxoguTh 3HAYe€HUS YKCIOBBIX BBIPAKEHUHN, MNPUMEHSATH Pa3HOOOpa3HbIC
CrocoObl M TPHUEMBI BBIYUCIICHUS 3HAYEHUN JIPOOHBIX BBIPAKEHUM, COICpPKAITUX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

[lepexoauTh OT OonHOW (QOpPMBI 3amMcH 4YMcesl K Apyrou (mpeoOpa3oBHIBATH
JNECATUYHYIO IPOOh B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B
OECKOHEUHYIO JIECSITUUHYIO JPOOB).

CpaBHMBATh M YIIOPSIIOYMBATH PAIlMOHAIBHBIC YHCIIA.

OKpyTJIsITh ynca.

BBITTONMHATE TPUKUAKY W OIEHKY Pe3yJIbTaTa BBIYUCIICHHM, OIEHKY 3HAYeHUN
YUCJIOBBIX BBIPAKCHWHA. BBHIMOMHATE MEUCTBUS CO CTENCHSIMH C HATYpPaJIbHBIMU
MOKa3aTeJISIMH.

[IpuMeHATh TPU3HAKK JIETUMOCTH, Pa3I0KCHHE HAa MHOXXHTEIN HATypajbHBIX
quces.

Pemath mpakTUKO-OpUEHTUPOBAHHBIC 3aJa4M, CBS3aHHbICE C OTHOIICHUEM
BEJIMYMH, TMPOMOPUUOHAIBHOCThIO BEJIWYWH, TMPOIEHTAMU, HWHTEPIPETUPOBATH
pe3yNbTaThl PENICHHs 3a7a4 C y4€TOM OTpPaHWYECHHUH, CBSI3AaHHBIX CO CBOWCTBAMH
paccMaTprUBaEeMbIX OOBEKTOB.
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AJredOpanveckue BbIpaKeHUs

Hcnonp30Bath anredpanyecKyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSATH €€ B
IPOLIECCE OCBOEHMSI YUeOHOr0 MaTepuaia.

Haxonuth 3HaueHUs: OYKBEHHBIX BBIPAKECHUWA MpU 33JaHHBIX 3HAYECHHSIX
IIEPEMEHHBIX.

BrInonHATh npeoOpa3oBaHus LEIOr0 BBIPAKEHHWS B MHOTOWIEH MPUBEICHUEM
OJJOOHBIX CJIaraéMbIX, pAaCKpPBITHEM CKOOOK.

BBINIONHATE YMHOXKEHHE OJHOWICHA HAa MHOIOYWIEH M MHOIOWIECHa Ha
MHOTOYJICH, MPUMEHSTH (POPMYJIBI KBaJipaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCylecTBIATh  PaA3JIOKEHUE MHOTOWIEHOB HA MHOXHUTEIA C IOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEr0 MHOXHTENS, TPYNIUPOBKU CIaraeMblIX, PUMEHEHUs
(opMyJ1 COKpAIIEHHOTO YMHOXKEHHUSL.

[TpumeHsTh TPeoOpa30BaHNs MHOTOUJICHOB JJI PELICHUS Pa3IUYHbIX 3a]a4 U3
MAaTEMaTUKH, CMEKHBIX IPEIMETOB, U3 PEATBHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPAJIBHBIMHM IIOKA3aTEIIMU  JUIS
peoOpa3oBaHus BEIPAKECHUI.

YpaBHeHUS U HEPABEHCTBA

Pemare nuHEVHBIE ypaBHEHHS C OJHOM IIEPEMEHHOM, INPUMEHSA ITPaBHIIA
IIEPEX0/1a OT UCXOJHOTO YPAaBHEHUS K PABHOCUIILHOMY eMy. [IpoBepsTh, sABiseTcs n
YHUCJIO KOPHEM YPaBHEHHS.

[IpumensTh rpaduyeckue METOAbl MPU PEUICHUM JUHEWHBIX YpaBHEHUH U HUX
CUCTEM.

[logOupaTe mnpumMepbl Map 4YUCEN, SBISIOMIUXCA PEIIEHUEM JIMHEHMHOTO
YPaBHEHMS C ABYMS IEPEMEHHBIMHU.

CrtpouTh B KOOPJIMHATHOW IMJIOCKOCTU I'paUK JIMHEHHOTO YpaBHEHHS C JABYMS
epPEMEHHBIMHU, MOJIb3YSCh TPaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemars cuctemMbl IBYX JIMHEMHBIX YPABHEHUW C ABYMs IIEPEMEHHBIMHU, B TOM
qucie rpauuecKu.

CocTtaBasaTe ¥ permaTh JINHEMHOE YPABHEHHE UIIM CUCTEMY JIMHEWHBIX YPABHEHUI
II0 YCJIOBHUIO 33a7a4M, HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4d
IIOJIyYE€HHBIN PE3yJIbTAT.

DyHKUNHA

N3o0paxkath Ha KOOPJAUHATHOW MPSIMOM TOUYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAWHATaM, JIyYd, OTPE3KH, MHTEPBAJIbI, 3alUChIBATh YUCIIOBBIE MPOMEKYTKH HA
anreOpandecKoMm si3bIKe.

OTMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH MO 3aJaHHBIM KOOpPJIWHATaM,
CTpouTh rpaduku TMHENHbIX GyHKIMNA. CTpouTh rpaduk GyHKINH Y = [X|.
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OnuceiBaTh € TOMOMIbIO (PYHKUIMH W3BECTHBIE 3aBUCUMOCTH  MEXKIY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, PACCTOSIHHE, II€HA, KOJMYECTBO, CTOUMOCTb,
IPOU3BOIUTENLHOCTD, BpeMsi, 00BEM paOOTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apTyMEeHTa.

[lonnmatp rpaduueckuii cmocoO MpeAcTaBICHUS W aHaIW3a HHPOpMAIUH,
M3BIIEKATh U MHTEPIPETUPOBATH HH(OPMALINIO U3 TPAdUKOB peajbHBIX MPOLIECCOB U
3aBUCUMOCTEM.

K koHmy oOyuenus B 8 kjacce oOyyaromuiicss TMOJYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucia 1 BIYMCICHUS

Hcnonb30BaTh HavaJIbHbBIE IIPEACTABICHUS O MHOKECTBE IEUCTBUTEIBHBIX YNCE
JUISI CPaBHEHUS, OKPYTJICHUS M BBIYUCICHUN, U300pa)kaTh JEHCTBUTEIbHBIC YHCIIA
TOYKaMHU Ha KOOPAUHATHOU IIPSMOU.

[IpuMeHATh TOHATHE apUPMETUUYECKOTO KBAJPAaTHOLO KOPHS, HAaXOJUTh
KBaJpaTHbIE KOPHH, HCIIOJb3Yysl MPU HEOOXOAUMOCTH KaJIbKYJSTOpP, BBIOJIHSTD
npeoOpa3oBaHus BEIPAKEHUM, COIepKAIINX KBaApaTHbIE KOPHU, UCTIOB3Ys CBONCTBA
KOpHEM.

Hcnonb3oBaTh 3amucy OOJIBIIMX M MAJIBIX YHCEN € MOMOIIBIO JECATUYHBIX
npoOeit u creneHeit yucna 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpumeHATP TNOHATHE CTENEHM C  LEIbIM  [I0KA3aTelIeM,  BBIIOJHATH
peoOpazoBaHus BEIPAKEHUM, COIEPIKALUX CTEIEHH C LEIbIM TIOKa3aTeJIeM.

BBINONHATE TOXIECTBEHHbIE MPEOOpa30BaHUs pPAlMOHAIBHBIX BBIPAKEHUN HA
OCHOBE MPaBUJI ACHUCTBUI HaJ MHOTOYJIEHAMU U alre0pandyecKuMu ApoosiMu.

PacknanpiBaTh KBaJpaTHbIM TPEXWICH HA MHOKUTEIIH.

[Ipumensatsy npeoOpa3oBaHUs BBIPAKEHUUN /I PEIICHHS Pa3IMYHBIX 3a/1ad U3
MAaT€MaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHOM MPAKTUKHU.

YpaBHeHMs U HEPABEHCTBA

Pemare nuHeEVHBIE, KBaIpaTHBIE YPAaBHEHUS W pPalUMOHAJIBHBIE YPAaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C IByMS IEPEMEHHBIMU.

[TIpoBOAMTE TPOCTEUILINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM
yycie C MPUMEHEHHEeM TpaduuecKux MpeicTaBieHUui (yCcTaHaBIMBaTh, UMEET JIH
ypaBHEHUE WM CUCTEMA YPABHEHUH PEILICHHUs, €CIIU UMEET, TO CKOJIBKO, U MPOYee).

[TepexoauTs OT cIOBECHOM (hOPMYJIUPOBKH 3a7a4H K € aJire0pandecKor MoIeu
C MIOMOIIBIO COCTABJICHUSI YPABHEHHUS WJIA CUCTEMbI YPABHEHUM, UHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a]1a4y ITOJyYECHHBIA PE3YJIbTaT.
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[IpuMeHATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB JJII CPABHEHMS, OLICHKH, PEIIaTh
JMHENHbIE HEPABEHCTBA C OJHOW NEPEMEHHON M UX CHCTEMBI, JaBaTh IpapUuecKyro
WUTIOCTPALMIO MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUU

[lonnmatrh ¥ HCMONB30BaTh (DYHKIMOHAIBHBIE TMOHATHA U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAYCHHsI), OMPENCNIATh 3HAYCHHE (PYHKIMH IO 3HAUYEHHUIO
apryMeHTa, OIPeAEIsATh CBOWCTBA (PYHKIMU MO €€ rpauky.

Crtpouts rpaduKu 3MeMEHTApHBIX PYHKINUN BUA:

y=k/x, y=x2,y =x3,y = x|, y = \X, OIHCBIBATb CBOHCTBA YHCIOBOI (YHKIHH
o e€ rpaduky.

K koniy oOyuenus B 9 kiacce oOydaromuidCcsl TMOMYYHUT CIETYIOLINE
IPEIMETHBIE PE3YJIBbTAThI:

Yucaa 1 BBIYUCTCHUSA

CpaBHHBATh U YIOPSIOYMBATH PALMOHAIIBHBIE U UPPALlMOHAIBHBIE YHCIIA.

BoinonsaTe apudMeTnyeckne ACHCTBUS C PAllMOHATIBHBIMU YUCIAMM, COYETas
YCTHBIE U TNHCbMEHHBIE IPUEMBI, BBIIOJHATH BBIYHMCICHHS C HPPAlMOHAIBHBIMU
YUCIIAMH.

HaxonuTth 3Ha4Y€HHsI CTENIEHEW € LEIBIMU MTOKA3aTESIMU U KOPHEH, BBIYHCIIATH
3HAYEHHUS YUCIIOBBIX BBIPAKEHUN.

OKpyrisiT  IEUCTBUTENbHBIE YHCIA, BBIIONHATh MPUKUIKY pe3yJbTaTa
BBIYUCJICHUN, OLIEHKY YMCIIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pewate nuHeiiHbIe U KBaJApaTHBIE YPaBHEHUS, YPABHEHUS, CBOAAILMECS K HUM,
MpocTenlne ApoOHO-pallMOHAIbHBIE YPABHEHMUS.

Pemate cucteMbl 1BYX JIMHEHMHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMU U CUCTEMBI
JByX YPABHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBISETCS JIMHEHHBIM.

Pemmath TeKCTOBBIE 3a/1a41 aNreOpanyeckuM CriocoOOM C TOMOILBIO COCTaBICHHUS
YpaBHEHUS UM CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE UCCIEA0OBAHNS YPABHEHUN U CUCTEM YPABHEHUM, B TOM
qyclie ¢ NPUMEHEHUEM TIpaduyecKux MpeAcTaBieHUIl (yCTaHABIWBATb, UMEET JIU
YPaBHEHHUE WIHM CUCTEMA YPABHEHUI PELICHHUS, €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

Pemarp nuHelHble HepaBeHCTBa, KBaJpaTHbIE HEPaBEHCTBAa, H300paxaThb
pelIeHe HEPaBEHCTB HAa YHUCJIOBOW MPSIMOM, 3alMChIBATh PELICHUE C MOMOIIbIO
CHUMBOJIOB.

Pemate crcTteMbl JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOUAIOIINE
KBa/IpaTHOE HEPABEHCTBO, N300paxaTh PEIICHNE CUCTEMbl HEPABEHCTB HA YHCIOBOU
OpsIMOM, 3aIIMCBIBATh PELIEHUE C TOMOUIBI0 CHUMBOJIOB.
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Hcnonbs30BaTh HEPABEHCTBA IPU PELICHUU PA3JIMYHBIX 3a7a4.
DyHKUNHA
PacmosnaBate (QyHKIIMU W3ydeHHBIX BUIOB. I[loKa3bpiBaTh CXEMaTHYECKU

pacrooXeHue Ha KOOPIMHATHOH TuIockocTH rpadukoB GyHkuui Buaa: y = kx, y = kx
+b,y=kix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT 3HaYCHUH
K03 (UIIMEHTOB, OMMMCHIBATH CBOMCTBA (DYHKITUH.

Crpouth U H300paxaTh CXeMaTH4YeCKH TpaduKu KBagpaTUIHBIX (YHKIHH,
OINUCHIBAaTh CBOWCTBA KBAaIpaTUUHBIX (QYHKIUH 10 UX rpadukam.

Pacnio3HaBaTh KBaJpaTHUUHYIO (YHKIHUIO 1O (Qopmyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON KU3HU, (PU3UKU, TEOMETPHUU.

YuciioBble NOC/I€10BATEILHOCTH H MPOrpeccunt

Pacrio3naBaTh apupMETHUECKYI0 U T€OMETPUUIECKYIO TIPOTPECCUU TIPH Pa3HBIX
crioco0ax 3aJaHusl.

BbInONMHATE  BBIUMCICHUS C  HCHOJb30BaHMEM (GOpMysl n-TO  Yi€Ha
apu(pMETUYECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJIEHOB.

N300paxaTh YiIeHBl MOCIEAOBATEIBHOCTH TOYKAMH HA KOOPAMHATHOM
MJIOCKOCTH.

Pematsb 3a1aun, cBsI3aHHBIE C YUCIIOBBIMU MOCIIEI0BATEIBHOCTSIMU, B TOM YHCITIE
3aJa4yd U3 pPEATbHOW JKM3HM (C HCIIOJNB30BAHMEM KAaJBKYJIATOPa, LUPPOBBIX
TEXHOJIOTUH).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
HaunmenoBanmue
Ne (undposbie)
pa3aesioB H TeM KouTtpoJubHbie
n/n Bcero oOpa3oBaTeJibHbIE
MporpamMmal padoThI
pecypcbl
1 Yucna u BEIYKCIICHUS. o5 1 bubnunoreka LIOK
ParnmmonansHbIe uncia https://m.edsoo.ru/7f415b90
) Anrebpanueckue 97 1 Bu6muoteka [JOK
BBIPAKECHUS https://m.edsoo.ru/7f415b90
3 YpaBHeHus u 20 1 bubnnorexa [JOK
HEPaBEHCTBA https://m.edsoo.ru/7f415b90
Koopaunatse! u bubnunoreka LIOK
4 24 1
rpaduxu. yHKIUU https://m.edsoo.ru/7f415b90
5 [ToBTOpEHUE U 6 1 Bbu6mmoteka [JOK
00o6meHne https://m.edsoo.ru/7f415b90
OBLIEE KOJIMYECTBO 102 5
YACOB I10 ITPOTPAMME
8 KIIACC
Konn4yectBo 4yacos DJIEKTPOHHBIE
Ne HanmenoBanme
(uudposbie)
n/n pas3ieoB u TeM KonTpoJbHble
Bcero o0pa3oBaTejibHbIE
NporpamMmal padoThbI
pecypcsbl
1 Hucna v BBIYKCIICHUS. 15 bu6mmoreka [IOK
KBanparsble KopHU https://m.edsoo.ru/7f417af8
Yucna U BBIYUCIICHHUS.
2 CrereHs C mebiM 7 bubmorexa [JOK
https://m.edsoo.ru/7f417af8
MOKa3aTeseM
Anrebpanueckue
3 BBIpAKECHHUSI 5 1 bubmotexa [JOK
P Y https://m.edsoo.ru/7f417af8
KBagpatHblil TpEXuneH
Anrebpanueckue
4 BBIPAXKEHUS 15 1 bubmmorexa [JOK
P ) https://m.edsoo.ru/7f417af8
Anrebpanueckas 1po0b
5 YpaBHeHus u 15 1 bubmuotexa [JOK
HEpPaBEHCTBA. https://m.edsoo.ru/7f417af8
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KBanpatubie

ypaBHEHUS
YpaBHeHus u
6 HepaBeHCTBA. CHCTEMBI 13 bubmmorexa [JOK
P . https://m.edsoo.ru/7f417af8
ypaBHEHUU
VYpaBHeHus u
7 HEpaBEHCTBA 12 1 bubmorexa LHOK
p ' https://m.edsoo.ru/7f417af8
HepasencrBa
3 Oynaknun. OCHOBHBIE 5 bubnnoreka [HOK
MOHATUSA https://m.edsoo.ru/7f417af8
9 @yHkuuu. Yucnaosbie 9 bubmumoreka [IOK
byHKIIUN https://m.edsoo.ru/7f417af8
10 [ToBTOpeHnue n 6 1 bubnnoreka [JOK
00001IEeHne https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO 102 5
YACOB I10 ITPOTPAMME
9 KUJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jieJioB (undposBbie)
KonTposbHbie
n/n U TeM MpPOorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThbI
pecypchl
1 Yucia 1 BBIYHUCICHUS. 9 bubmmoteka IIOK
JleficTBUTENIbHBIEC YUCIIA https://m.edsoo.ru/7f419d08
YpaBHEHHsI 1 HEPABEHCTBA.
2 YpaBHEHHSI ¢ OJTHOM 14 1 bubmorexa HOK
p . g https://m.edsoo.ru/7f419d08
MePEeMEHHOMN
3 VYpaBHEHUs U HEPABEHCTBA. 14 1 bubnnorexa [JOK
Cucremsl ypaBHEHUN https://m.eds00.ru/7f419d08
4 YpaBHEHUS U HEPABEHCTBA. 16 1 bubmuoreka [IOK
HepasenctBa https://m.eds00.ru/7f419d08
bubmmoteka IIOK
) 1 1
> YHIIHT 6 https://m.eds00.ru/7f419d08
6 YucnoBslie 15 1 but6mmorekxa [IOK
ITOCJIEI0BATEIbHOCTH https://m.eds00.ru/7f419d08
7 [ToBTOpeHue, 060061IeHNE, 18 1 bubnunorexa LIOK
cUCTEMaTH3aInsI 3HaHUHN https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB 102 6

I10 ITPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» AnreGpa (B 2 gactsx), 8 kimacc/ Yacte 1: Mopakosuu A.I'.; Yacts 2:
Mopakosuu A.I'. u npyrue, nox peaakmueir Mopakosuua A.I'., O011ecTBO C
OrpaHr4eHHON 0TBETCTBEHHOCTHIO « MOl MHEMO3MNHA»

» Anrebpa (B 2 gactsx), 9 kmacc/ Yacte 1: Mopakosuu A.T'., Cemenos I1.B.;
Yacts 2: Mopakosud A.I'., Anexcanaposa A.JI., Mumyctuna T.H. u npyrue;
nof penakuuein Mopakosuua A.I'., O611eCTBO ¢ OTpaHUYECHHON
oTBeTcTBeHHOCThIO « MOl MHEMO3MHA»

* Maremartuka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEHB: yUeOHHK, 7 Kiacc/
Makapsrues FO.H., Munatok H.I'., HemikoB K.W. u npyrue; noa pe.
TensikoBckoro C.A., AkiuonepHoe o01iecTBo «M31aTenbcTBO

«ITpocsenieHue»

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA

Anrebpa (B 2 yacTsx), 8 kinacce/ Hacte 1: Mopakosuy A.T'.; Yacts 2:
Mopnkosuu A.I'. u apyrue, noj penakmueit Mopakosuda A.I"., OO1iecTBo C
OrpaHr4eHHON 0TBETCTBEHHOCTHIO « IOl MHEMO3MNHA»

AnreOpa (B 2 yactsx), 9 knacc/ Hacte 1: Mopakosuu A.T'., Cemenos I[1.B.;
Yacts 2: Mopakosud A.I'., Anexkcangposa A.JI., Mumyctuna T.H. u apyrue;

oA penakieir Mopakosuda A.I'., O0IIeCTBO ¢ OrpaHUYCHHON
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otBeTcTBeHHOCTHIO « MOl MHEMO3MHA»

Martematuka. Anredpa: 7-i kmacc: 0a30BbIl ypOBEHb: YUCOHHK, 7 Kitacc/
MakapsrueB FO.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pe.
Tenskockoro C.A., AkinonepHoe o01iecTBo «M3aaTenbcTBO

«HpOCBCHICHI/Ie»

U ®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET
bu6mmoreka IJOK

https://m.edso0.ru/7f419d08
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