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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa SBISETCS OJHUM M3 OIOPHBIX KYpPCOB OCHOBHOIO  OOIIEro
oOpa3oBaHus: OHa OOECIEeUUBAET M3YYEHUE JIPYTUX IUCIMIUIMH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TyMaHUTApPHOTO IIMKJIOB, €€ OCBOCHHUE HEOOXOAMMO IS
MIPOJIOJDKEHNST 00pa30BaHMs W B MOBCEIHEBHOM KM3HU. Pa3Buthe y oOydarommxcs
HAay4YHBIX TMPEJCTABICHUH O TMPOUCXOXKIACHUU U CYIIHOCTH aireOpanyecKux
aOCTpakIMii, Cr1ocoOe OTpaKeHUs MaTEMaTUUECKON HAyKOUM SIBIEHUM U MPOIIECCOB B
MIPUPOJIC U OOIIECTBE, PO MATEMATHUYECKOTO MOJISTUPOBAHUS B HAYYHOM MO3HAHUU
U B MPAKTHKE CHOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KA4eCTB
MBIIIICHUS, HEOOXOAUMBIX IS ajanTallid B COBPEMEHHOM IHU(PpPOBOM 0OIIECTBE.
N3ydenne anreOppl oOecrneunBaeT pa3BUTHE YMEHHS HaOIOJaTh, CpPaBHUBATh,
HaxOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS, CIIOCOOHOCTH
apTyMEHTUPOBAHHO OOOCHOBBIBATH CBOWM JEHCTBHUS W BBHIBOJBI, (OPMYIHPOBATH
yrBepkaeHnus. OcBoeHHe Kypca anreOpsl 00ecredymBaeT pPa3BUTHE JIOTHYECKOTO
MBIIIICHAS OOYYalOIUXCSA: OHU HCIOJNB3YIOT JACAYKTHBHBIE W HWHIYKTHBHBIC
paccyxaeHus, 0000IeHHne W KOHKPETH3alMio, aOCTparupoBaHHE M aHAJIOTHIO.
OOyuenue anreOpe TMpearnoyiaraeT 3HAYUTENIBHBIM O00BEM  CaMOCTOSTEIHHOM
NEATETLHOCTH O0YYaOIINXCs, TIOATOMY CaMOCTOSITEIPHOE PEIICHUE 3a/1ad SBIISICTCS
peanu3anuen AesTeNbHOCTHOTO TPUHIMIA OOyUEHHUS.

B cTpykType nporpamMmel yaeOHOTO Kypca «Anredpa» Juisi OCHOBHOTO OOIIIETro
o0pa3oBaHHs OCHOBHOE MECTO 3aHHMAIOT COACPKATCIHbHO-METOANYCCKUE JIMHHU:
«Yucna W BBIUMCICHHUS», «AnreOpanyeckue BBIpAXEHUS», «YPaBHCHUS W
HepaBeHCTBa», « DyHKIMM». Kaxmas U3 3TUX coaepiKaTebHO-METOINYSCKUX JIMHUHA
pa3BUBAETCS HA MPOTSHKECHUU TPEX JIET U3YyUCHHUS Kypca, B3aMMOJICHCTBYS C IPYTUMH
ero JuHUAMH. B Xxoae wu3ydeHHs ydeOHOro Kypca OOYyYaromMMCs ITPUXOIUTCS
JIOTUYECKH PaCCYXKaTh, UCIIOJIH30BaTh TCOPETUKO-MHOKECTBEHHBIN S3bIK. B CBsI3M ¢
9TUM B TIPOrpaMMy Y4eOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBJICHHBIE BO BCEX OCHOBHBIX pa3jeliax MaTeMaTHYeCKOTO
oOpa3oBaHusT W  CIHOCOOCTBYIOIIME  OBJIAJICHUIO  OOyYarOIIMMHCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4ecKoro s3bika. Coaep aTelnbHOW € CTPYKTYPHOM
OCOOEHHOCTBIO YYEOHOTO Kypca «Anredpa» SBISETCS €ro HWHTETPUPOBAHHBIN
XapakTep.

Conepxkanve nuHHM «Yuciaa W BBIYKUCICHUS» CIY)KAT OCHOBOW IS
TATbHEHIIET0 W3yYeHUS MAaTeMaTHKH, CIIOCOOCTBYET DPAa3BUTHUIO Y OOYYAIOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHUS TOJIb30BAThCS aNTOPUTMAMH, a
TaKKe MPUOOPETCHUIO NMPAKTHYCCKUX HABBIKOB, HCOOXOAMMBIX ISl TTOBCEIHEBHOM
KU3HU. Pa3BuTHE TMOHATHUS O YHMCJIE HAa YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS
CBSI3aHO C pAlMOHAIIBHBIMM U HPpallMOHAIBLHBIMUA YHCIIaMH, (HOPMUPOBAHHUEM



MPEACTABICHUN O IEWCTBUTEIBLHOM YHUCIE. 3aBEPIICHUE OCBOCHUS YMCIOBOU JIMHUU
OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHHUIO.

Copnep:kanue IByX alreOpandecKux JIMHUM — « AreOpandecKkre BIPOKEHUS» U
«YpaBHEHHMSI W HEPABEHCTBA» CHOCOOCTBYET (HOPMHUPOBAHHIO Y OOYYaIOIIUXCS
MaTEMaTUYeCKOro amnmapara, HeoOXOJMMOIro JJisi pEHIeHHs 3a]ad MaTeMaTUKH,
CMEXHBIX MPEJAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ad. Ha ypoBHE OCHOBHOIO
obmiero o0Opa3zoBaHUs y4eOHBIM MaTepuand TPYNIUPYETCs BOKPYT PallMOHATBHBIX
BbIp@KEeHU. AJredpa JAEMOHCTpUPYET 3HAUCHHME MATEMATUKH Kak s3bIKa s
MIOCTPOCHUSI MAaTEMATUUECKUX MOJIEINIEH, OMMCAaHUs IIPOLIECCOB U SBJICHUN PEATIBHOTO
mupa. B 3amaum oOyuyeHust anreOpe BXOAAT TaKXkKe JalibHEWIee pa3BUTHE
QITOPUTMHYECKOTO MBIIUIEHNS, HEOOXOIMMOI0, B YaCTHOCTH, JJII OCBOCHHS Kypca
uHQOpPMATUKHA, W  OBJAJEHUE  HAaBbIKAMU  JEAYKTUBHBIX  PACCYXICHHI.
[TpeoOpa3oBanne CHUMBOJBHBIX (OPM CHOCOOCTBYET pa3BUTHIO BOOOpaKEHMUS,
CHOCOOHOCTEN K MaTeEMaTUYECKOMY TBOPUECTBY.

Conepxanue (HyHKIIMOHATBHO-TpaPUUYECKONW JMHUU HAIEJIEHO Ha IMOJy4YeHHUE
OOy4YarOIIMMUCS 3HAaHUM O PYHKIUAX KaK BaXXKHEHIIeH MaTeMaTUYECKON MOJENIH AJis
ONMMCAHMS M MCCIEOBAaHUSA Pa3HOOOpA3HBIX MPOLECCOB U SIBJIEHUM B MPUPOJE U
obmectse. M3yueHne Marepuana cCiocOOCTBYET pa3BUTHIO Yy OOYyYaIOIIMUXCS YMEHUs
WCIIOJIB30BaTh  PA3JIMYHBIE BBIPAZUTEIBHBIE CPEICTBA SI3bIKA MATEMaTUKH —
CIIOBECHbIEC, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaad B (OPMHPOBAHUE
MPEICTABICHUM O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kkjaccax u3ydaercss Y4YeOHBIH Kypc
«Anrebpa», KOTOPHIM BKJIIOYAET CJEAYIOIIME OCHOBHBIE pa3leNbl COJCpKaHUS:
«Unucnma ©  BBIYUCIHCHUS», «ANTEOpandyecKue BBIpAKCHHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha uzydyenue yueOHOro kypca «Anredpa» orsoaurcs 306 yacoB: B 7 kiacce —
102 gaca (3 gaca B Henento), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9 kinacce —
102 yaca (3 yaca B HeZelIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroi. IloHATne panMoOHaNbHOrO 4YHCHA, 3alUCh, CPABHEHHE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OINpeiesieHue, NpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuce
IIPOLIEHTOB B BHUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4u Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHbIX YUCEIL.

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

AJuiredOpanyecKue BbIPpaKEeHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [Ipencrasiaenue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus no dopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouseHbl. CreneHb MHorowieHa. CioKeHre, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB HAd MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUS YypaBHEHMUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneitHoe ypaBHEHHE C ABYMs MEPEMEHHbIMU U ero rpaduk. Cucrema IByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CocoOOM MOACTaHOBKHU. I[IpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOIBIO
CUCTEM YPaBHEHMM.

DOyHKIUU



Koopaunara Touku Ha npssMou. UncinoBble IPOMEXKYTKHU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkiun. CoiictBa Qpynkuwmii. Jluneitnas gyukuus, e€ rpaduk. ['padux dpynkmm
y = |X|. I'padmyeckoe penieHue ITUHEWHBIX YPAaBHEHUH WM CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yuciaa v BIYMCICHUA

KBagparueiii kopeHb u3 uwucna. [loHsitue 00 uUppalMoOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBoiicTBa apu(pMETUYECKHUX
KBaJPAaTHBIX KOPHEW U X MPUMEHEHHE K TPEOOPa30BaHUIO YHCIOBBIX BhIPAXKEHUIN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1enbIM NTOKa3aTeneM U €€ cBorictBa. CTaHIapTHAS 3alKCh YKCIIA.

AuredpanvyecKue BbIPpAKEeHUSA

KBampaTHbiii  TpEXwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

AnreOpandeckas apoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOwu.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJICHHE aireOpandecKkux ApoOei.
PannonanbpHbIe BRIpRXKEHHS U X ITpeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEH KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Tpocreiimue ApoOHO-pallMOHATIbHBIE YPABHEHUS.

['paduueckas uHTEpHIpeTalvsl YPaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMsl II€peMEHHBIMU. lIpumepsl pelieHuss cucrem
HEJIMHEHHBIX YPAaBHEHUH C JIByMS IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWJIBHOCTh HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOMU.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKIUU

[Tonstue Qynkmuu. OOnacTh OMpeAeNeHus W MHOXECTBO 3HAYCHHM
dbynakuun. CiocoOb! 3a1anust PyHKITUH.

I'paduk ¢ynkuuu. Utenue cBorcTB GyHKIUU 10 €€ rpaduky. IIpumeps
rpadukoB GYHKIHMA, OTPAKAIOIIUX PEATIbHBIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmun Y = X2, y = X3, y = VX, y=|X|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KIIACC

Yucaa v BIYMCICHUSA

PannonanpHbie 4ymMcia, UppallMOHAIbHBIE YUCIIA, KOHEYHbIE U OECKOHEUHbIE
JeCATUYHBIE ApoOU. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MPAMOIA.

CpaBHEHHME JIEUCTBUTENIbHBIX 4HCEN, apuUPMETUYECKUE JEeUCTBUS C
JNEUCTBUTEILHBIMUA YU CIIAMH.

Pa3mepbl 0OBEKTOB OKPYXKAIOIIET0 MHPA, JUIUTEIBHOCTh IPOIIECCOB B
OKPY’KaIOIIEM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEIMYUHBI, TOYHOCTH NpuOIkenus. OKpyrieHue
yucell. [Ipuknika u oueHka pe3yinbTaToB BEIYMCICHUMN.

YpaBHeHUS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PemieHne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHMI, CBOASIIMXCS K KBaJIPATHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIIEHEN Pa3JI0)KEHUEM Ha MHOKUTEIIU.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMs MEpPEMEHHBIMU U €ro Trpaduk. PemieHue cucrem AByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Japyroe — BTopoil cteneHu. ['paduueckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pelienre TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenrne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
['paduyeckass wuHTEpHpeTalvisi HEPABEHCTB M CHUCTEM HEPAaBEHCTB C JBYMS
MIEPEMEHHBIMH.

DyHKIMHA

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapaboma, KoOpaAuHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MAPaA0OJIBI.

I'padukn byskmumii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| u ux
CBONCTBA.



YucoBbIe M0CJIE10BATEIBHOCTH M MPOrPeccuy

[TonsiTHe 4YMCIIOBOM IOCIENOBAaTENBHOCTH. 3aJaHUE I10CIEN0BATEIbHOCTH
PEKyppeHTHOH popMmyIoit u GopMyIoit N-To diieHa.

ApudmeTrnueckass U reoMmerpuueckas nporpeccuu. @opmyibl N-ro djaeHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMBbI MIEPBBIX N UJIEHOB.

N300paxeHne 4YIeHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJMHATHOW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIndyHOCTHBIE pe3yabTaTbl OCBOEHHUS IMPOrpaMMbl yuyeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCs:

1) naTpuoTHYeCcKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY H  HACTOSALIEMY POCCUHMCKOU
MaTeMaTUK{, LEHHOCTHbIM  OTHOUIEHUEM K  JOCTWIKEHHUSIM  POCCHUMCKHUX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHHUM B IPYTUX HayKax M MPUKIAAHbIX chepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S13aHHOCTEN IrpaklaHWHA U peasiu3alii ero
opaB, MpPEICTaBICHUEM O MAaTeMaTHYEeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
pa3MuYHBIX CTPYKTYp, SBJICHHUH, IpOLEAyp I'pa)xJAaHCKOro olIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX
C IPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUHW HAyKH, OCO3HAHMEM Ba)KHOCTH
MOPaIbHO-3TUYECKUX TPUHLUIIOB B IEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a7a4
MAaTeMaTUYECKOW HAIMpPABICHHOCTH, OCO3HAHMEM BAXHOCTH MaTEMATHYECKOIO
o0pa30BaHUs Ha MPOTSHKEHUM BCEW KM3HM ISl yCNEIHON MNpodeccruoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBHUAYAIBHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI];

4) acTeTH4YecKOe BOCIUTAHME:

CIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHH, PacCyXIECHUW, YMEHHUIO BHJIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;



S) neHHOCTH HAYYHOI'0 MO3HAHUA:

OpPHEHTaMEl B JEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4HBIX
NPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
o0miecTBa, MOHUMAHUEM MaTEMaTHMYECKON HayKu Kak cdepbl UelIOBEUYECKOM
JEATEIbHOCTH, JTANoB €€ pa3sBUTUA W 3HAYMMOCTH I Pa3BUTHUS LUBWIN3ALMH,
OBJIQJICHUEM SI3BIKOM MAaTEMATHUKH M MAaTEMaTUYECKOW KYJIbTYpOU KaK CPEACTBOM
IIO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HABBIKAMHA HCCIEN0BATENBCKON
NEATEIbHOCTH;

6) ¢usuuyeckoe BocnuTaHue, (popMHpPOBAHHE KYJIBLTYPHI 310POBbS H
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

TOTOBHOCTBIO TPHUMEHATH MAaTEMAaTHYECKHE 3HAHWS B HMHTEPECAX CBOETO
3I0pOBbsl, BEIEHHS  3J0pOBOro  o00pa3a JKU3HU  (340pPOBOE  IUTAHUE,
cOamaHCUpPOBAaHHBIA PpPEXUM 3aHATHUM W OTAbIXa, peryjspHas Qunueckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBblKa pe(IEKCHUU, MNPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ IMpaBa JIpPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTAlMEN Ha NIPUMEHEHUE MAaTEeMaTUYECKUX 3HAHUMN JUIsl PELICHUS 3a/1a4
B 00JacTh COXPAaHHOCTH OKpYXalollell cpenpl, IIAHUPOBAHMUS IOCTYINKOB U
OLICHKM MX BO3MOXHBIX IIOCIEACTBUM I OKPYXKAIOIIEH Cpelnbl, OCO3HAHUEM
IJI00AJIBHOTO XapaKTepa dKOJOTUYECKHUX MPOOJIEM U MMyTel UX pEelIeHUs;

8) ajanTanus K M3MEHSAIOMUMCH YCJIOBUAM COLUMAJIBHON W NPUPOIHOM
cpeabl:

IFOTOBHOCTBIO K JEHUCTBHUSAM B YCIIOBHUAX HEOIPEACIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO AEATEIbHOCTb, B TOM YMCIIE
YMEHUE YUYUThCA y JAPYTHX JIOAEH, MpUoOpeTatb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS1, HABBIKA U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HEOOXOJUMOCTBbIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMynupoBaTh UJIEH, TOHITHS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEN, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIHUNA KOHTPMEp, KOPPEKTHPOBATh
OpUHUMAaeMble pelleHUuss U ACUCTBUSA, (POPMYIUPOBATH M OLICHUBATh PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.



METAIIPEAMETHBIE PE3YJIBTATbBI
Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
Bba3oBnie JJornueckue 1eiicTBUA:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKKA MATEMATUYECKUX
OOBEKTOB, MOHATUN, OTHOLIEHUH MEXIY MOHATUAMH, (POPMYIUPOBATH
ONpENeNeHUs]  TMOHSTHUN, YCTAHABIMBATH CYIIECTBEHHBIM  MpPU3HAK
KJIacCU(UKALMU, OCHOBAHUA MJIi OOOOIICHHWS W CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBaTH M  NPEOOPa3OBBIBATh  CYXKICHUSA:
YTBEPAUTEIbHbIE W OTpULIATENbHbIC, €AMHUYHbIC, YacTHbIE U oOIIue,
YCIIOBHBIE;

BBISIBJSITH ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
npoTuBOpeurss B (akTax, JAaHHBIX, HAONIONECHUSAX U YTBEPKICHUSX,
npegiaraTb  KpUTEpUU A BBISIBICHHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JieNnaTh BBIBOABI C HCIONB30BAHMEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOYCHUH, yMO3AKIIOUEHUH TI0 aHAJIOTHH;
pa3bupath J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKIECHUH (IIpsIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITENIbHO HECJIOXKHbBIE JOKa3aTeIbCTBA
MaTeMaTH4ecKux (PakToB, BBICTpaWBaTh apTryMEHTAlLMIO, TPUBOAUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BapMAaHTOB pelIeHMs, BbIOMpaTh Haubosiee MNOAXOASIUNA € YYETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiicTBUS.

WCITOJIB30BaTh BOMPOCHI KaK MCCIIENOBATCILCKU WHCTPYMEHT ITO3HAHMSI,
dbopMyIpoBaTh BOMPOCH], (UKCHPYIONIME MPOTHBOPEUYUE, MPOOIeMy,
CaMOCTOATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (OpPMHUPOBATH
THIIOTE3Y, apTyMEHTHPOBATh CBOIO TIO3UINIO0, MHCHHCE;,

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJIICHHOMY IIIaHY HECIOXKHBIH
OKCIICPUMEHT,  HEOOJIBIIOE  HWCCIACAOBAaHWE  II0  YCTAHOBJIICHHUIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKXKE BBIJIBUTATH
MIPETOJIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmanmeii:



BBISIBJISITH HEJOCTATOUYHOCTh W HU30BITOYHOCTH HMH(OpPMALMM, HAHHBIX,
HEOOXOUMBIX JJIsl pEeLICHU 3a4a4u;

BBIOMpATh, AHAIU3UPOBATh, CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
MH(GOPMAILIMIO Pa3IMYHBIX BUAOB U (POPM IIPEICTABICHHUS;

BbIOMpaTh (OpMy MNPEACTABICHUS HWHGMOpPMALIMM U WIUIFOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH, JharpaMMaMi, HHOM rpadukod ©u uX
KOMOMHAIMSIMU;

OLIEHUBATh HAaAEKHOCTh MH(GOPMALUU 1O KPUTEPUSM, MPEUIOKEHHBIM
YUUTENNEM WIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBbIE YHHMBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIPUHUMAaTh M  (QOPMYJIHpPOBATH CYXKJIEHHUSA B COOTBETCTBUH C
YCIIOBUSIMHU M LEJISIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NHCBMEHHBIX TEKCTax, J1aBaTh IMOSCHEHHUS 110
XOly pelIeHus 33]1a4l, KOMMEHTUPOBATh ITOJTYYEHHBIN pe3ysbTaT;

B X0J1€ 00CY>KJIE€HUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY O0CYK/1a€MOU TEMBI,
poOJIEMBI, peIIaeMOi 3a/1a4M, BHICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
peuIeHus, COIMOCTaBIATh CBOM CYXKIEHUA C CYXKICHUSIMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIrpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaThl  pEIICHHUd  3aJa4yd,  DKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1ay MPE3eHTAUU U 0OCOOEHHOCTEN ay TUTOPHH;
NOHMMAaTh W HWCIOJb30BaTh  IPEUMyINECTBA  KOMaHIHOM  H
UHAMBUIYAJIbHON paboThl NpU pPEIIEHUU YUEeOHBIX MaTeMaTUYECKUX
3ajay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, MJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThl, pacupelessiTb BHABI PadOT, JOroBapuUBaTHCA,
00CyXIaTh IPOIIECC U Pe3yIbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpynmoBbIX (opmax paboTsl (0OCyXaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIpyTU€), BBINOJHATH CBOIO YacTb
paboTHl M KOOPAMHUPOBATH CBOU JCHCTBUS C IPYTUMH YJI€HAMH KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOET0 BKJaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICUCTBHUSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranuzanus:

CaMOCTOSITEJIbHO COCTAaBJISATh IJIaH, aITOPUTM pEIIeHUs 3afaud (WU ero
4acTh), BHIOMpATh CHOCOO pelieHHs] ¢ y4E€TOM HMMEIOIIUXCS PECYpPCOB U



COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapHaHTHI PEHICHU ¢ Y4ETOM HOBOW MH(pOpMAIIUH.
CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e BJIAAETh CHOCOOAMM CaMONPOBEPKH, CAMOKOHTpOJIA Ipouecca H
pe3yibTaTa peleHuss MaTeMaTHYeCKON 3a/1a4u;

e TMPEIBUACTH TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPH PEILICHUH
3a1a4d, BHOCHUTb KOPPEKTHBBI B [EATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENBCTB, HAWJEHHBIX OUIMOOK, BBISIBIIEHHBIX TPYAHOCTEH;

e OLCHMBATH COOTBETCTBUE pe3yjbTaTa IEATEIBbHOCTH ITOCTABICHHON LU
U YCIIOBUSIM, OOBSCHATh NPUYUHBI TOCTHKEHUS UM HEJOCTUKEHUS LIENH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy oOyueHuss B 7 kJacce OOYyYaroIIMICS TMOJIYYUT CIIECIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYMCICHUA

BbINoNHATh, coYeTass YCTHbIE M NHCbMEHHBIE MPUEMBI, ApU(PMETHUECKUE
JEUCTBHUS C PAallMOHAIBHBIMU YUCIIAMH.

HaxoauTh 3HaueHHsS YHCIOBBIX BBIPAXKEHUN, MPUMEHSTHh pa3zHOOOpa3HbIE
CocoObI U MPUEMBI BBIUMCICHUS 3HAYEHHM APOOHBIX BBIPAXKEHUMH, COAEpKAIIUX
OOBIKHOBEHHBIE U JIECTUUHBIE TPOOH.

[lepexoauTh OT 0AHOM (HOPMBI 3aMMHMCH YUCEN K ApPYroil (mpeoOpa3oBbIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOK).

CpaBHUBATh U YHOPSAIOYUBATH pallMOHAJIbHBIE YUCIIA.

OKpyIJITh YnCa.

BBINONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUEHHM
YUCJIOBBIX BbIpaKEHUI. BBIMOIHATH AEHCTBUS CO CTENEHAMH C HATypalbHBIMU
MOKa3aTeJISIMH.

[IpuMeHsATh  NpPU3HAKK  JEJIMMOCTH,  pa3JIOKEHUE HAa  MHOYKUTEIH
HATypaJbHBIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, WHTEPIPETUPOBATH
pe3yNbTaThl PEIIEHUs 3aJa4 ¢ YYETOM OTPaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AsredpanvyecKue BbIPAKEHUA

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, NPUMEHSTh
e€ B Ipoliecce OCBOEHUS yueOHOro MaTepuaia.



Haxoauts 3HaueHuss OyKBEHHBIX BBIPQKEHHUN MPHU 3aJaHHBIX 3HAYCHHSIX
IIEPEMEHHBIX.

BbeIonHATE  NpeoOpa3oBaHusi  LEJIOr0  BBIPAXKEHUS B MHOTOYJIEH
IpUBEIEHNEM TOJOOHBIX CJIaraéMbIX, PACKPBITUEM CKOOOK.

BBINONHATE yMHOXKEHUE OJHOYICHA HAa MHOIOWIEH M MHOIOWIEHA Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OCyIIECTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKHTEIU C IOMOILBIO
BBIHECEHHS 3a CKOOKM OOIIEr0 MHOMHUTENs, TIPYNIUPOBKU — CIaraéMsiXx,
IpUMEHEHHUs (HOPMYJI COKPAILIEHHOTO YMHOKEHUSI.

[TpumeHsTh peoOpa3zoBaHUsl MHOTOUYIEHOB JUIsl PELICHUS Pa3IMYHBIX 3aja4
W3 MaTEMATHKH, CMEKHBIX IIPEAMETOB, U3 PEAJTbHON ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHENM C HATypaJbHBIMU IOKA3aTENSIMU IS
IpeoOpa30BaHusl BbIPAKECHUII.

YpaBHeHUS U HEPABEHCTBA

Pemate yMHENHBIE YypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIEpeXo/1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMmy. IIpoBepsATs, sABIsIETCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PEILIEHUH JIMHEWHBIX YPAaBHEHUNA U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YUCEN, SBIAIONIMXCS PEIICHHEM JIMHEHHOTO
YPAaBHEHMUS C ABYMS IEPEMEHHBIMM.

CTpouTh B KOOPIMHATHOW IJIOCKOCTH TIpaduK JIMHEHHOTO YpaBHEHUS C
JIBYMsI TI€PEMEHHBIMH, MOJIb3YSACh TIpaduKOM, MPUBOJIUTH TNPUMEPHI PEIICHUS
YPaBHEHUS.

Pemats cuctemsl IByX JIMHEMHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUM 110 YCJIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATL B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y MOJyYECHHBIN pe3yJIbTar.

DyHKIMHA

N3o0pakath Ha KOOPAMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbL, 3alIMCHIBATH YUCIIOBBIE IIPOMEKYTKH Ha
anre0pandecKoM SI3bIKE.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JlaHHBIM KOOpPJAWHATAM,
CTpOouTh rpaduiky TMHENHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TOMOUIbIO (PYHKIMIA W3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
POU3BOJUTENLHOCTbD, BpEMS, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIMU 110 3HAYEHUIO €€ apryMeHTa.



[Tornmate rpadudeckuii cocod MPEACTABICHHS W aHanW3a WHOOpMAaIuH,
W3BJICKATh U MHTEPIIPETUPOBATH HH(GOPMAITHIO U3 TPAaPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K koniy oOyudeHus B 8 Kjacce o0Oydaroumuics MOMYYUT CIEIYIOUTUE
IIPEAMETHBIE PE3YIIbTATHI:

Yuciaa v BIYMCICHUSA

Hcnonb30BaTh HavyalbHBIE MPEACTABICHUS O MHOXECTBE JAEHCTBUTEIIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYUCICHUH, U300paxaTh JIeHCTBUTEIIbHbIE
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSIMOM.

[IpumensaTh mOHATHE apU(METHUYECKOro KBAJAPATHOTO KOPHSA, HaXOIUTh
KBaJpaTHbIE KOPHHU, MCIOJIb3YSl MPU HEOOXOJIUMOCTH KaJbKYJATOP, BHIMOIHATH
npeoOpa3oBaHusl BBIPAKECHUM, COAECpKAIMX KBAApaTHbIE KOPHU, HCIOIb3Ys
CBOWCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OOJIBIIUX M MaJIbIX YUCET C MOMOIIBIO JAECATUYHBIX
npoOeit u creneneit yucia 10.

AJuiredOpanyecKue BbIPpaKEeHUA

[IpumMeHAT, NOHATHE CTENEHH C LEIbIM TOKA3aTeJIeM, BBINOJHATD
npeoOpa3oBaHus BEIPAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BhITIONHATE TOXIECTBEHHBIE MPE0oOpa30BaHUs PAIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBWJI ICUCTBUN HAJl MHOTOWICHAMH U alre0panyecKuMu JpoOsMHu.

PackiianpiBaTh KBaApATHBIN TPEXWIEH HA MHOKUTEIU.

[TpumensTh mpeodpa3oBaHus BRIPAKECHUM JIs pEIICHUS PA3INYHBIX 3a/1a4 U3
MAaTEMATUKH, CMEXKHBIX [TPEIMETOB, U3 PEATTbHOU MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE, KBaJpaTHbIE YPABHEHHS W PAlUOHAIBHBIE YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMS IEPEMEHHBIMU.

[IpoBOaNTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUM U CHUCTEM YPaBHCHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHn (YCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMa YPABHEHUW PEUICHUS, €CIIM HUMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT cioBeCHOW (HOPMYIMPOBKU 3ajauu K €€ anreOpandyeckoi
MOJIEJIA C TIOMOIIBK) COCTABJICHUSI YPAaBHECHUSI WIIM CHUCTEMbl YpaBHEHUM,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4U MMOJIYYECHHBIN PE3yJIbTar.

[IpuMEHATh, CBOWMCTBA YMCJIOBBIX HEPABEHCTB [JI1 CPABHEHUSA, OLICHKH,
pemaTh JUHEMHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM W UX CHUCTEMBI, JABaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DOyHKIUU



[TornmMaTe ¥ WCMONB30BaTh (PYHKITMOHAILHBIE TIOHSATHS W SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUYCHMS), ONMPENECNATh 3HAUCHHE (PYHKIMH TO 3HAYCHUIO
apryMeHTa, ONpeIeIIsITh CBOMCTBA QYHKIUH 10 €€ rpaduKy.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIUN BUJIA:

y = kix, y = x2, y = X3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBOM
byHkmn 1o e€ rpaduky.

K xoHiy oOyueHuss B 9 kJiacce oOy4arolIMiiCs MOJMYYUT CIIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yucaa v BBIYMCICHUA

CpaBHUBATH U YIIOPSAAOYMBATH PALIMOHAIIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BbINONHATE  apupMETHYECKUe JEUCTBHS C PAlUMOHAIBHBIMA YHCIIAMHU,
codeTass YCTHbIE M MHUCHMEHHBIC TMPUEMBI, BBIIOJHITH BBIUMCICHUS C
UppalMOHaIbHBIMU YUCIAMU.

HaxoauTe 3HaueHUsi CTENEHEH C LEJIbIMA [OKa3aTelsIMU U KOPHEM,
BBIYUCIISITh 3HAYEHUS YNCIOBBIX BBIPAKECHUI.

OKpyrasiTe JEHCTBUTENBHBIE YHCIA, BBIIOJHATh HPUKUIKY pPE3yJbTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pewaty JIMHEHBIE W KBaJpAaTHBIC YPaBHEHWS, YPaBHEHUS, CBOJISIIHMECS K
HUM, IpOCTENIINE APOOHO-PAIlMOHATIBHBIE YPABHEHHS.

Pemate cucrtemsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPHIX OJJHO YPABHEHUE HE SIBISAETCS JTMHEHHBIM.

Pemarp TekcTOBBIE 3alauM  aireOpauvyeckuM CIOocoOOM ¢ IMOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUM C JBYMSI IEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE UCCIETIOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM IpaUyuecKuX Mpe/ICTaBIeHU (YCTaHABIMBATh, UMEET
JY YpaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUs, €CIM HMEET, TO CKOJIbKO, U
npoyee).

PemaTte nuHelHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, H300pakaTh
pElLIEHHE HEPABEHCTB HA YHUCJIOBOM NPSAMOM, 3alMCHIBATH PEIICHUE C MTOMOUIBIO
CUMBOJIOB.

Pemiatb  cucTemMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xaTh pEIIeHHE CUCTEMbI
HEPABEHCTB HA YUCJIOBOM NMPSMOM, 3alUCHIBATh PELIEHUE C IOMOIIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIMYHBIX 33]1a4.

DyHKIMHA

PacriosnaBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyiokeHUue Ha KOOPJMHATHOW TUIOCKOCTH TpadukoB GyHKIwmit Buga: y = KX, y



=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |x|, B 3aBCHMOCTH OT
3HaYeHUH K0d()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIMA.

CrpouTh U H300paXkaTh CXEMATUYECKU IpaUKH KBaJIpaTUYHBIX (DYHKLUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM 10 UX TpaduKaM.

Pacnio3naBaTth kBajgpaTHuHyio QYHKIHUIO 10 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON KU3HHU, PU3UKU, TEOMETPHUH.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOrPECCHU

Pacno3sHaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IPOTPECCHU IpU
pa3HbIX CrIOcO0ax 3aaHus.

BBIMONHATS  BBIYMCIEHHS C  HCIOJb30BaHHEM (oOpMya N-ro  4jeHa
apu(PMETUIECKON U T€OMETPUUECKON MPOrPecCuil, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh YIEHbI IOCIEIOBAaTEILHOCTY TOYKAMHU Ha KOOPAMHATHOU
IJIOCKOCTH.

Pematp 3amaun, CBA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBLHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 PEAIbHOM >KM3HU (C MCIOJIb30BAHUEM KAJIBKYJISATOPA, HU(POBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaumeHnoBaHue pa3/iesioB U TeM MPOrPpaMMBbl Konrpoabnsie | [IpakTruyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 |IloBTOpeHue Kypca MaTeMaTHKH 6 Kiacca. 5 0 0
5 UYucna u BeluMciaeHus. PanoHabHbIE YKCIIA. 14 1 1 bubnuorexa [JOK
[IpeoOpazoBanue BhIpaKeHUH https://m.edsoo0.ru/7f415b90
3 |YpaBHeHus c 01HOM NIEpEMEHHOM 8 1 0
bu6mmoreka [IOK
4 |K LD 2 1 1
OOPAMHATEL H rpaguiu. dyriiin 3 https://m.edso0o.ru/7f415b90
bu6mmoreka [IOK
5 |[Anrebpanyeckue BoIpaKEHUS 26 3 1 https://m.edsoo.ru/7f415b90
. bubmuorexa [JOK
6 |YpaBHeHUS U CUCTEMBI YpaBHEHHHA 20 1 1 https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
7 |IL 1 1
OBTOpeHHE 1 0000ICHHE 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 5)
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8 KVIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Kontpoabnbie | Ipakruueckue (mp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypcsl
bubmuoreka [JOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 1 0 https://m.edsoo.ru/7f417af8
Uucna u Berunciaenus. CTENeHsb ¢ 1eTbIM bu6mmoreka [IOK
2 7 0 1
MOKa3aTeleM https://m.edsoo.ru/7f417af8
3 AnreOpanyeckue BoipakeHus. KBaapaTHblit 5 1 0 bubnuorexa [JOK
TpEXUWIEH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 1 bubnuoreka [IOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 0 bubnmnoreka [JOK
YpaBHECHUSA https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 13 1 1 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 0 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
) .
8 YHKUHH. OCHOBHBIE IOHATHS > 0 0 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
o 4 1 1
o YHKUHH. THCIOBbIE QYHKLHAH o https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 IT 6 1 0
OBTOpCHHE  0dobmeHHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 4
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9 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrpoabnbie | [Ipakruyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Yucna u BeruncieHus. JlelicTBUTEIbHBIC bubmorexa LIOK
1 ' 7 0 1 https://m.edso0.ru/7f419d0
qucia 3
YpaBHEHHUS 1 HEPABEHCTBA. Y PaBHCHHS C bubmorexa HOK
2 P . P . 7P 11 1 1 https://m.eds00.ru/7f419d0
OJIHOM TIEPEMEHHOM 3
bubmuorexa [JOK
3 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 13 1 0 https://m.edso00.ru/7f419d0
8
bubmuorexa [JOK
4 OyHKIIUU 21 1 1 https://m.eds00.ru/7f419d0
8
VpaBHeHUs 1 HepaBeHCTBA. KBajpaTHEIE Bubmuorexa IIOK
5 P P ' pv 16 1 0 https://m.edso0.ru/7f419d0
HepaBeHcTBa. CHCTEMbl ypaBHEHHM 3
bu6nuorexa [IOK
6 UwrcoBbIe TIOCTIEIOBATEIIBHOCTH 18 1 1 https://m.edso00.ru/7f419d0
8
IToBTOpEeHME, 0000IIEHNE, CUCTEMATU3ALMS Bubmorexa IIOK
7 P ’ ’ 16 1 1 https://m.edso00.ru/7f419d0
3HAHUU
8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 5
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YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

v Anrebpa, 7 kiace/ Maxkaperue F0.H., Munmatok H.I'., Hemmkos K.W. u
npyrue, AkimonepHoe obiectBo «M3aaTenscTBo «IIpocBemienue»

v Anrebpa, 8 kitacc/ Maxkaperues F0.H., Munmatok H.I'., Hemmkos K.W. u
npyrue, AkumonepHoe ooiectBo «M3aaTenscTtBo «IIpocBeiieHne»

v’ Aunrebpa, 9 kimacc/ Makapsraes FO.H., Munarox H.I'., Hemkos K.W. u
npyrue, AkuuoHnepHoe obiectBo «M3aarenscTBo «IIpocBeiienue»

v Anrebpa, 7 kiace/ Mepsnsik A.T'., [Tononckuit B.b., Axup M.C.; ox
penakmueit [Togonbckoro B.E., O01miecTBO ¢ orpaHnYeHHON OTBETCTBEHHOCTHIO
Mznarensckuii nentp «K BEHTAHA-I'PA®y; AkiinonepHoe 00111eCTBO
«3natensctBO «IIpocBenieHme»

4 Anrebpa, 8 kiace/ Mepsnsik A.I'., [Tononckuit B.b., Axup M.C.; noa
penakiueit [logonbckoro B.E., O01iecTBO ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO
Nzparensckuii nentp « BEHTAHA-I'PA®y»; AkiinoHepHOe 00111€CTBO
«3narensctBO «lIpocBemnieHne»

v Anrebpa, 9 kiace/ Mepainsik A.T'., [lononckuii B.b., Axup M.C.; nox
penakmueit [Togonbckoro B.E., O6mecTBO ¢ orpaHuYeHHON OTBETCTBEHHOCTHIO
Mznarensckuit nentp « BEHTAHA-I'PA®y; AkiinoHepHoe 00111eCTBO
«M3narensctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI J1IJISA YUUTEJIA

H. I'. Mungiok, U. C. IllneikoBa Anredpa. Pabouas terpanb. 7 kiacc. B 2 u;
H. I'. Mungiok, U. C. IllneikoBa Anredpa. Pabouas terpanb. 8 kiacc. B 2 u;
H. I'. Mungiok, U. C. llnsikoBa Anredpa. Pabouas terpans. 9 knace. B 2 4;
FO. I1. Aynuunen, B. JI. Kponrays Anrebpa. TemaTudeckue TeCThI 7 KIacc;
FO. I1. Aynuuuey, B. JI. Kponrays Anrebpa. TemaTudeckue TeCThI 8 Kiacc;

AN NI Y RN

FO. I1. Aynuuney, B. JI. Kponrays Anrebpa. TemaTtudeckue TecThl 9 Kiacc;
XKoxos B.1.Ypoku anrebpsi B 7 kiacce: kd. 1y yuurens /B.M.2Koxos,
JL.b.Kpaitnesa— M.:IIpocBemnienue;

v' Koxos B..Vpoxku anre6psr B 8 kinacce: kH. uist yuautens /B.M.)Koxos,
I'.1.Kapramesa— M.:IIpocsenienue;

v' Koxos B.1.Vpoxku anre6psi B 9 kinacce: ku. i yaurens /B.M.)Koxos,
JIL.b.Kpaitnesa— M.:IIpocBemienue;



v' 10.H.Makapsiues, H.I' Muniok,C.b.CyBoposa, U.C.11nbikoBa U3yuenne
anredpsl B 7-9 knaccax— M.:IIpocsenienue.

v VYuebuuku. 7, 8, 9 knaccel. ABTopsl: MaxkaperueB FO.H., Munaiok H.I'.,
Hemkos K.U., CyBoposa C.b./ ITox pen. Tenskosckoro C.A.

V' DIeKTpOHHbIE IPUIOKEHHS K yueOHnKaM (Ha caiiTe u31aTeabCTBa). 7, 8
kiaccel. ABTopbl: MakapsiueB FO.H., Munarok H.I'., Hemkos K.U., CyBopoBa
C.b./ Tlox pen. TensxoBckoro C.A.

Junaktuaeckue matepuansl. 7, 8, 9 kinaccel. ABTopsl: 3BaBuy JI.W., Ky3HenoBa
JL.B., CyBopoga C.b. (7 xnacc); Koxos B.1., Makapsrues FO.H., Munaiok H.I'. (8
kiacc); MaxkaperueB FO.H., Munmiok H.I'., Kpaitnesa JI.b. (9 knacc).

4 PabGouune mporpammel. 7-9 kinaccel. ABTop: Munmatok H.I'.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

MununcrepctBo odpazosanus PO: http://www.infonnika.ru/;
http://www.ed.gov.ru/; http://www.edu.ru/. Tectuposanwue online: 5-11 kmaccer:
http://www.kokch kts.ru/cdo/ .

Henaromqecxaﬂ MACTCPCKasd, YPOKHU B HHTepHeT U MHOI'OC ApYTocC:
http://teacher.fio.ru.; http://www.fcior.edu.ru;http://www.schoolcollection.edu.ru/
Hogsle TexHOMOTHM B 00pa3zoBanuu: http://edu.secna.ru/main/.

IlyreBomutens «B Mupe HayKm» ISl IIKOJIBHUKOB:
http://www.uic.ssu.samara.rul-nauka/. Merasanuknoneaust Kupuina u
Medoaus: http://mega.km.ru.

Catitel «Mup sHIMKIOIEAM», http://www.rubricon.rul ;
http://www.encyclopedia.rul https://resh.edu.ru

https://uchi.ru

https://foxford.ru/

http://www.yaklass.ru/

https://interneturok.ru/

https://uchebnik.mos.ru/catalogue

uroki.ru

ug.ru

http://www.school-collection.edu.ru

http://fcior.edu.ru

http://window.edu.ru

http://eorhelp.ru



http://edu.secna.ru/main/
http://mega.km.ru/

