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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o yueOHOMY Kypcy «Anrebpa» (y4eOHBIM mpeamer
«Matematuka») Ha YpPOBHE OCHOBHOIO 0OOIIEero oOpa3oBaHHs COCTaBICHAa Ha
OCHOBE MOJIO)KEHH M TpeOOBaHUU K pPEe3ysbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE
OCHOBHOM oOpa3oBaTeiabHOM mporpammel, mnpeactaBieHHbix B ®I'OC 00O, a
Takke ¢ yuéToM QenepasibHOI paboueil mporpaMMsl 1Mo npeaMeTy «MaTemaTHkay,
benepanbHOM paboyelt mporpaMMbl BOCITUTAHUS.

AnreOpa sBIS€TCS OJHUM W3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHa 00ECIIEYMBAET U3YyUEHHUE JIPYTUX TUCLUUILUINH, KaK €CTECTBEHHO-
HAyyHOro, TaK W TyMaHUTAPHOTO LMKIOB, €€ OCBOEHHUE HEOOXOAUMO s
POAOHKEHUS 00pa30BaHUS M B TTOBCEIHEBHOM KU3HU. Pa3BuTne y 00ydaromumxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpandecKux
abcTpakuuii, cnocode OTpakeHUsI MaTEMaTUYECKOW HAYKOM SIBIICHUI U MPOLIECCOB
B MPUPOJE W OOIIeCTBE, PO MaTEeMaTHYECKOTO MOJCIUPOBAHHS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIsl aJaNTallid B COBPEMEHHOM ITU(POBOM
oOmectBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHUsS HAOJII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYyeT KPUTHUUYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBaTh yrBepxkacHUA. OCBOCHHE Kypca alreOpsl 00ecIeunBacT pa3BUTHE
JOTHYECKOr0 MBIIUICHUS] OO0YyYarolmMXCs: OHM HCHOJB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE PAacCyXJeHUs, 0000IIeHIe U KOHKPETU3AINIO0, a0CTparupoBaHue u
ananoruto. OOydeHue  anreOpe  mpeamnoyiaraeT  3HAYMTENBHBIH  00BEM
CaMOCTOATENbHON JACSATENBHOCTH O00YyYalolUXCsl, IO3TOMY CaMOCTOSITEIbHOE
pelIeHre 3a1a4 SBIISETCS peaan3alueil 1eaTeTbHOCTHOTO MPUHIINITA 00YICHHUS.

B crpyktype mnporpammbl ydueOHOro Kypca «Anredpa» sl OCHOBHOIO
oO1ero 00pa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COJAEPKATEIbHO-METOUYECKUE
auHuU: «Yucaa v BeIUUCICHUN», « ANreOpandecKue BBIPAKEHUSNY, «YpaBHEHUS U

HCPABCHCTBA», «CDYHKHI/II/I». Ka>1<)1a51 N3 JTHUX COACPIKATCIbHO-MCTOANYCCKUX



JIMHUN pa3BUBAETCS HA MPOTSKEHUM TPEX JIET U3YYEHUs Kypca, B3aUMOJICHCTBYSI C
JIPYTUMHU €ro JuHusSMUA. B Xome w3ydeHHs y4eOHOro Kypca OOydaronumcs
MPUXOAUTCS JOTHYECKU PACCYXKJIaTh, UCIOIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
s3BIK. B CBSI3M ¢ 3THM B mporpamMmy ydeOHOTO Kypca «AJredOpa» BKIFOYCHBI
HEKOTOpPbIE OCHOBBI JIOTHKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3zzeiiax
MaTEMaTUYECKOro 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAIOIIMMUCS
OCHOB  YHMBEPCAJIBHOIO  MaTeMarnueckoro s3bika. ConepkaTelbHOW U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Airedpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapaKTED.

Conepxxanue muHUM «Yucaa W BBIYUCICHHUS» CIY>)KUT OCHOBOM IS
JTaTbHEHIIero U3y4YeHUsl MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUSI MOJIB30BaThCA aJrOpUTMaMHU, a
TaK)Xe MPUOOPETCHHIO MPAKTUUECKUX HABBIKOB, HEOOXOIMUMBIX JIJISl IOBCETHEBHOM
KU3HHU. Pa3BUTHE MOHATHS O YMCIIE HA YPOBHE OCHOBHOIO OOIIEro 0O0pa3oBaHUs
CBSI3aHO C PAIMOHAIBHBIMU W HMPPALMOHAIBHBIMU 4YHUCIAMHU, (POpMHpOBaHUEM
MPEACTABICHUN O JACHCTBUTEIBHOM YHCIIE. 3aBEpPUICHUE OCBOCHHSI YHCIIOBOU
JIMHUU OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHUIO.

Copeprkanue AByX anreOpandecKux JIMHUM — «AJreOpandecKe BhIPaKEHUSD
U «YpaBHEHUsS] U HEPABEHCTBA» CMOCOOCTBYET (POPMHUPOBAHUIO Y OOyUaIOIIMXCSA
MaTeMaTUYECKOro arrmapara, HEOOXOJAUMOTO JJisi PEIICHHsS 3aJad MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB M MPAKTUKO-OPUEHTUPOBAaHHbIX 3adady. Ha ypoBHe
OCHOBHOIO 001iero oOpa3oBaHUsl Y4YEOHBIM MaTepuan TPYyNIUPYETCs BOKPYT
pallMOHANIbHBIX BhIpOKEHUHN. Anredpa AEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKU Kak
A3bIKa MJI1 TOCTPOEHUS MAaTEMAaTHYECKUX MOJEIEH, OMUCaHUs MPOILIECCOB U
SBJICHUN peambHOro wMupa. B 3amaunm oOydeHuss anreOpe BXOIAT TaKkKe
JTanbHEIIee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS, HE0O0XO0AUMOro, B
YaCTHOCTH, JJII OCBOCHHS Kypca WH(DOpMATUKH, W OBJAJCHUE HaBBIKAMU
JNEeTyKTUBHBIX paccykaeHuil. [IpeoOpa3zoBanre CUMBOJIBHBIX (DOPM CIIOCOOCTBYET

Pa3BUTHIO BOOOpaKEHUSI, CIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPYECTRY.



Conepxanne QyHKIMOHANBHO-TPA(UIECKON JIMHUU HAIEJICHO Ha MOJyuYeHUe
0OyJaroUMHUCs 3HaHUH 0 (QYHKIHUAX KaK BaKHEHIIEW MaTeMaTHYecKON MOJAeNTu
JUIsL OTIMCAHUsl M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJIECHUI B IPUPOJIE
u obmiectBe. M3yueHue martepuana CIOCOOCTBYET PAa3BUTHUIO Yy OOYYarOIIUXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIC BBIPA3UTEIIBHBIE CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIaa B (opmMHpOBaHHE
IPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIMBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMYy MiaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anredpa», KOTOPBIM BKIIOYAET CJIEAYIOIIME OCHOBHBIE pa3/eiibl COJAEpKAHUS:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHS U
HEPaBEHCTBA», «DyHKIIMNY.

Ha u3yuenne yueOHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Heneno), B 8 kinacce — 102 gaca (3 yaca B Heneno), B 9

kiacce — 102 yaca (3 yaca B HeZIe0).



COJEP) KAHHUE OBYUEHUS
7 KJIIACC

YucJa 1 BIYUCIEHUS

JlpoO6u OOBIKHOBEHHBIC M JECSITHYHBIC, TIEPEXOA OT OJHOW (OPMBI 3aIUCU
npobeit k gapyroil. IloHsTwe palMoOHAIBLHOTO 4YHCIA, 3aluCh, CpPaBHEHUE,
YOOPSIIOUMBAHUE  paIllMOHAIBHBIX  4hcell. ApudMeTHYeCKHe JCHCTBHS C
palMOHalIbHBIMU YKclIaMU. Pellienue 3aiad U3 peaibHOW MPakTUKW HAa 4acTH, Ha
JpoOH.

CreneHb C HaTypaJbHBIM [OKa3zaTeJeM: OIpeesieHue, IpeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE ONPEACIICHUS, 3alUCh OOJbIIKNX YKcel. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOH U JIpoOH B BHUJE MPOILICHTOB. TpH OCHOBHBIC 3aJlayd Ha
MPOIIECHTHI, PEIICHUE 3a7]a4 U3 PEaTbHON MPAKTUKHU.

[IpumeHeHHuEe TIPU3HAKOB JICIUMOCTH, PAa3JIO)KEHUE HAa  MHOXKHUTEIH
HaTypaJIbHBIX YHUCEII.

PeanbHbpie  3aBUCUMOCTH, B TOM 4YuCle TpsMas ©W  oOparHas
MPONOPIMOHAIBHOCTH.

AJsiredOpanvecKue BbIPpAKEeHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHUs NepemMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIE
bopmynbl. Beruucaenus no popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXKJCCTBEHHO PpaBHBIC BBIPAXKCHMS, IIpaBUJia MpeoOpa3oBaHUSI CyMM H
MPOU3BEACHUM, TpaBUJIa PACKPBITUS CKOOOK M MPUBEICHUSI MOI0OHBIX ClIaraeMbIX.

CBOMCTBA CTENIEHU C HATYPAIbHBIM IMOKA3aTEIIEM.

Opnousiensl 1 MHOrowieHbl. CreneHs MHOTOWICHA. CII0JKEHHME, BEIUMTAHUE,
YMHOXXEHUE MHOTOWIeHOB. DopMysibl COKpalEHHOTO YMHOXEHHMs: KBaApar
CyMMBbl M KBaApaT pa3HocTu. PopMmyna pa3HOCTH KBajapaToB. PaznoxxeHue
MHOT'OYJICHOB Ha MHOKHUTEJIH.

YpaBHeHUS U HEPABEHCTBA



VYpaBHeHHE, KOpPEHb YpaBHEHHs, IpaBuUja NpeoO0pa3oBaHUs ypaBHEHUS,
PAaBHOCWJIBHOCTh YPAaBHEHUM.

JIuHeWHOE ypaBHEHHUE C OJHOM MEPEMEHHOM, YHUCJIO KOPHEW JIMHEHWHOTO
YpaBHEHUS, pEIIEHUE JIMHEWHbIX ypaBHeHUH. CocCTaBleHHE YpAaBHEHUH IO
YCIIOBHIO 3aJja4M. PelieHne TeKCTOBBIX 3a71a4 C IOMOIIBbI YPABHEHUIA.

JIuneliHOe ypaBHEHHE C IBYMsl IEPEMEHHBIMH U ero rpaguk. Cuctema JByX
JMHEWHBIX YPAaBHEHHM C ABYyMs IEPEMEHHbIMU. PelieHue cucreMm ypaBHEHHU
ciocoO0oM MOACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3alad € IOMOIIBIO
CUCTEM YPaBHECHU.

DOyHKIUU

KoopanHara Touky Ha npsiMoi. HucnoBble MPOMEXYTKH. PaccTosiHue Mexay
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucreMa koopauHaT, ocu OX u Oy. AGcrucca U opauHarTa
TOYKH Ha KOOPJMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1laHHBIX (HOPMYIaMHU.
Yrenne rpadukoB peanbHbIX 3aBucuMocTed. [lonsarue @ynknuu. ['padux
dbynkuuu. CroiicTBa pyukuuii. JIunerinas gyukius, e€ rpaduk. ['padux dynkumm
y = |[x|. I'paduueckoe perieHre JMHEWHBIX YPAaBHEHMH M CHUCTEM JIMHEHWHBIX
YPaBHEHUM.

8 KUIACC

Yucaa v BIYMCICHUSA

KBagpatueiii kopeHb u3 uwucna. [loHsitue 00 wuppanMoHAIBHOM YHCIIE.
Jecatrudnblie TPUOIMKEHUST UPPALIMOHATBHBIX uKces. CBONCTBA apuMETHIECKUX
KBaIPAaTHBIX KOPHEU U MX MPUMEHEHHE K TPEoOPa30BaHUIO YUCIOBBIX BBIPAKEHUN
Y BBIUHCJIEHUSM. JIeHCTBUTEIIBHBIE YUCTIA.

CreneHb C 1ENbIM MoKazaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aUCh YKCIIA.
Asre0panyecKue BbIPpAKEeHUA

KBagpaTHbiii  TpE€XuieH, pas3loKEHHE KBAaJPATHOIO TPEXWIEHA HaA

MHOXXHTCIIN.



Anre6panueckass apoOb. OCHOBHOE CBOMCTBO anredbpamveckon apoOwu.
CnoxxeHne, BBIUMTAHHE, YMHOXKEHHE, JIEJICHHE anreOpandeckux JpoOei.
PanronanbsHbie BhIpaXKEHHS U UX ITpeoOpa3oBaHue.

VYpaBHEHUs 1 HEPaBEHCTBAY pABHEHUSI H HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEH KBaJapaTHOTO ypaBHEHUS.
Teopema Buera. Perienue ypaBHEHUM, CBOASAIINXCS K JJUHENHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIBHBIE YPABHEHMUS.

['padrueckas uHTEpHpeTalys ypaBHEHUN C IByMs MIEPEMEHHBIMU U CUCTEM
JVHEWHBIX YpaBHEHHW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUN C IByMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHONM MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CurcreMbl TMHENHBIX HEPABEHCTB C OJJHOM NIEPEMEHHOM.

DyHKIUU

[Tonsitue ¢ynkiuu. OOIacTh ONpEAENCHUs M MHOXKECTBO 3HAYCHHH
¢bynkuun. CnocoObl 3a1aHus QyHKIUH.

I'padux ¢ynkuuu. Yrenne coiicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEaTbHBIE MPOIECCHI.

@DyHKIMY, ONHUCHIBAIOIIME NPSIMYI0 MU OOpaTHYI MPOMOPLHOHAIBHBIE
3aBHCHMOCTH, HX rpadukn. Oyukuun y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJIACC

YucJa 1 BbIYUCIEHUS

PanmonanpHbie unciia, UPPAMOHAIBHBIC YUCIIA, KOHEYHbIE M O0€CKOHEYHBIC
JeCATHYHBIC APOOH. MHOXKECTBO JIEUCTBUTEIBHBIX YHCEI, ICHCTBUTEIIBHBIC YUCIA
KaKk OCCKOHEUHBIC JCCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHE

MEXKIY MHOKECTBOM JIEMCTBUTEIIBHBIX YUCEII U KOOPJIMHATHOM TIPSIMOU.



CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JEWCTBUTEILHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXAIOLIETO MHUPA, AJIUTEIBHOCTh IHPOIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpuOnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOUYHOCTh NMPpUOIMKeHus. OKpyrieHue
yuces. [Ipuknka 1 o1eHKa pe3ysIbTaToB BIYMUCICHUM.

YpaBHeHMS U HEPABEHCTBA

JInneriHoe ypaBHeHUE. Pelienrue ypaBHEHUM, CBOISIIUXCS K JIUHEHHBIM.

KBagpaTHoe ypaBHeHHe. PemieHne ypaBHEHUN, CBOASIIMXCS K KBaApPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPETbEW U YETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHne TeKCTOBBIX 3a/1ay
anreOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ ABYyMs NEPEMEHHBIMU M €ro rpaduk. PemieHue cucrem aByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTteM 1ByX ypaBHEHHUM,
OJJHO M3 KOTOpbIX JIMHEIlHOe, a Jpyroe — BTopol creneHu. ['paduyeckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3aj1ay alre0pandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW INEpeMEeHHOM. Pemienue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

OyHKIMnPYyHKUUH

KBagparuunas ¢ynkuus, €€ rpaduxk u cBoictpa. [lapabona, KOOpAHHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MAPaA0OJIBI.

Ipaduxu dyuxumit: y =kx, y=kx +b, y=k/x, y=x3, y =Vx, y = |x| , u ux

CBOWCTBA.



YucnoBble  mocieaoBaTeabHOCTUYHCI0BBIE  MOCJIEI0BATEIBLHOCTH H
Nporpeccuu

IlonsiTHE 4YHMCIIOBOM MOCJICAOBATEILHOCTH. 3aJlaHHE I10CJIEI0BATCIHLHOCTH
pPEKyppEeHTHOH (popMyIoit u GopMyIoi N-ro diieHa.

Apudmernueckass U reoMmerpuueckas mporpeccur. Popmysbl N-ro yjaeHa
apupMETHIECKON U TEOMETPUIECKON MTPOTPECCH, CYMMBI IMIEPBBIX N YJICHOB.

N300paxeHne 4YIeHOB apuUPMETHUECKON W TE€OMETPHUYECKOW Mporpeccuit
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCIOHEHUHUAIBHBIM POCT.

CI1oXHBIE IPOLIEHTBI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS MPOrpaMMbl  yuyeOHOro Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBIICHUEM HMHTEpeca K IPOUUIOMY M  HACTOALIEMY POCCUHCKOU
MaT€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCHUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHMKEHUM B IPYIHX HayKax U MPUKIAAHBIX chepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO O0S3aHHOCTEN I'pa)<IaHWHA U peau3al ero
npaB, MPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (HYHKIHOHUPOBAHUS
pa3MuYHBIX CTPYKTYp, SBJICHHUH, IpOLEAyp I'pa)xJAaHCKOro olIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIeM, CBI3aHHBIX
C IPAKTUYECKHUM IPUMEHEHUEM JTOCTHMIKEHUW HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTMBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BA)KHOCTH MaTEMaTHYECKOTO
oOpa3oBaHUsl Ha TMPOTSHKEHUM BCEH JKU3HU I YCHEMIHOW TpodeccHoHanbHON
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4YecKoe BOCIIUTAHUE:



CHOCOOHOCTBIO K OMOLMOHAIBHOMY M  ACTETHYECKOMY BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHH, PacCyXICHUW, YMEHHUIO BHJIETh
MaTeMaTUYeCKhe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

OpUEHTallMed B JEATEILHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs YENIOBEKA, MPUPOJILI U
o0IiecTBa, MOHUMAHHUEM MaTEeMaTHYECKON Hayku Kak cdepbl UYeIOBEUYECKOM
JESATEIbHOCTH, JTANOB €€ Pa3BUTUS W 3HAYUMOCTH JJIsi Pa3BUTHS LIMBUIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MaTHUYECKOW KYJbTypOWl Kak CPEJICTBOM
MO3HAHUA MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HAaBBIKAMH HCCIIEI0BATEIBCKON
NEATEIbHOCTH;

6) ¢usuyeckoe BocnuTanue, (GOpMHMPOBAHHE KYJIbTYPbl 310pPOBbS H
IMOLMOHAJIBHOI0 0J1ArONOTy YU :

TOTOBHOCTBIO IPUMEHATH MaTEMaTHYECKHME 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbsl, BEIEHHS  3J0pOBOro  o0pa3a JKU3HU  (340pPOBOE  IHUTAHUE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATHUM W  OTAbIXa, peryjspHas (Qu3nueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pEQIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'o )K€ MpaBa Ipyroro 4YeJI0BeKa;

7) 3K0JIOTHYECKOe BOCIIUTAHME:

OpUEHTalMel Ha TPUMEHEHUE MaTeMaTUYECKUX 3HAHUU JJI PEIIeHUs 3a1ay
B 00JacTh COXPAaHHOCTH OKpYXaroullell cpenbl, IIaHUPOBAHMUS IMOCTYIKOB H
OLICHKM WX BO3MOJKHBIX IMOCJIEICTBUI [JIsl OKPYXalolleld Cpenbl, OCO3HAHHEM
IJI00aJIBHOTO XapaKTepa 3KOJOTUYECKHUX MPOOJIeM U MyTel UX PellCHNUS;

8) ajanTanus K M3MEHSIOUNIUMCH YCJIOBHSIM COLUMAJIBHON W NMPUPOIHON
cpeabl:

TOTOBHOCTBIO K JECHCTBUSAM B YCIOBUSAX HEONPEIEIEHHOCTH, IOBBIIICHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH 4YE€pPE3 NMPAKTHUECKYIO AEATEIbHOCTb, B TOM YHUCIIE
YMEHUE YUYUThCA y JAPYTHUX JIOAEH, MpUOOpeTaTb B COBMECTHOM AESATENbHOCTU

HOBBIC 3HAHUS, HABBIKWU U KOMIICTCHIIMU W3 OIIbITA APYTUX]



HEOOXOJUMOCTBIO B (OPMHUPOBAHUU HOBBIX 3HAHWW, B TOM YHCIE
dbopMynTupoBaTh UJIEH, TOHATHSA, TUIIOTE3bI 00 0OBEKTAX U SABJICHUSAX, B TOM UHCIE
paHee HEU3BECTHBIX, OCO3HaBaTb Je(QUUUTBI COOCTBEHHBIX 3HAaHUH W
KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYKD  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYyIOIIMHA KOHTPMEp, KOPPEKTHPOBATh
IPUHUMAEMbIE PEIICHUS] U ACHCTBUSA, (POPMYIHpPOBAaTH M OLEHUBATH PUCKUA U
HOCIIEACTBUSL, (POPMHUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornyeckue AecTBU:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, MOHSATUN, OTHOLICHUNA MEXIY MOHATHIMHU, (HOPMYIUPOBATH
OTpEeNeNCHNUS  TOHATHH, YCTAHABIWBATh CYIIECTBCHHBIA  TMPHU3HAK
KJaccu(uKanuy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTpPUIIATENbHBIC, €AMHUYHBIC, YaCTHbIE U oOOIIue,
YCIIOBHBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAOMIOJACHUSX W YTBEPKICHUSX,
npemyiaraTh  KPUTEPUM  JUIA  BBISBICHHS ~ 3aKOHOMEPHOCTEH |
MIPOTHUBOPEUHNIL;

e JleJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJITFOUCHHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

e pa30upaTh JI0Ka3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUHN (TPSMBIEC B OT

HpOTI/IBHOFO), IMPOBOJAUTE CaAMOCTOATCIBHO HCCIOXHBIC OOKA3aTCJIbCTBA



MaTeMaTH4ecknx (aKkToB, BBICTpAWBaTh APTYMEHTAIMIO, MPUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIIeHUs, BHIOMpATh HamboJee MOAXOAAIIMK ¢ Yy4ETOM

CaMOCTOATCIIbHO BBIACIICHHBIX KpI/ITepI/ICB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCIIOJIB30BaTh BOMPOCHI KaK HCCIIECIOBATEIbCKU MHCTPYMEHT IMO3HAHUS,
dbopMyapoBaTh BOMPOCH], (UKCHUPYIOLIUE MPOTHBOpPEUYUE, MpoOiIemy,
CaMOCTOSITEJIbHO yCTaHABJIMBaTh HCKOMOE U JaHHOE, (OpMHUPOBATh
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

MPOBOAUTH IO CaMOCTOSITEIbHO COCTABJICHHOMY IUJIAHY HECIOXKHBIN
AKCIEPUMEHT,  HEOOJIbIIOE  MCCIEAOBaHME 1O  YCTAHOBJICHUIO
OCOOEHHOCTEM MaTeMaTUYeCKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy coOOi;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTUE IPOIECCA, a TAKKE BBIABUTATH

IMPCAIIOJIOKCHUA O €I'0 PAa3BUTHHU B HOBBIX YCJIOBUAX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTaTOYHOCTh W HM30BITOYHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOIMMBIX JIJIsl PEIICHMS 3a]a4H;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH W WHTEPIPETUPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MpPEICTaBICHHUS;

BbIOMpaTh (opMy TMpeACTaBiIeHUS HHPOpMALMM M WILIIOCTPUPOBATH
perraemMbie 3ala4yd  CX€MaMH, JuarpaMMaMH, WHOW Tpadukod U uxX
KOMOWHAIUSAMU,

OLICHMBAaTh HAAEKHOCTh WH(MOPMAIMU MO KPUTEPHUSM, MPEATI0KEHHBIM

YUUTCIIEM WA C(I)OpMy.HHpOBElHHBIM CaMOCTOATCIIBHO.



KoMMmyHMKAaTHBHBIE YHHBeEpCaJbHbIe y4eOHbIe JeHCTBHS:

BOCIIPUHUMATh W (QOPMYIHpPOBATH CYXKIECHHUS B COOTBETCTBHU C
YCIOBUSIMHU U TETISIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PCHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS IO
X0y peIIeHus 3a7a9i, KOMMEHTHPOBATh IMOTYYCHHBIN pPe3yibTarT;

B X0/ OOCYKJEHHS 3a7]aBaTh BOMPOCHI TI0 CYIIECTBY O0CYKIAaeMON TEMBI,
POOJIEMBI, perIaeMou 3a/1a4uu, BEICKAa3bIBaTh UCH, HAIICJICHHBIC HA TIOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHS C CYXICHUSMH JPYTUX
YYaCTHHKOB JHaiora, OOHapyKHWBaTh Pa3IMdie W CXOJCTBO ITO3WIIMHA, B
KOPPEeKTHOU popMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHSI,
NPEACTaBIATh  pPE3yJbTaThl  pEIICHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCJENOBAHMs,  NPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3aJ1ay NIPE3EHTAIMU U OCOOCHHOCTEH ayAUTOPUH;
NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUIYyAIbHOH paOOThl TIPH PEMIeHWH YYEOHBIX MaTeMaTHYCCKUX
3a/1ay;

MPUHUMATH 1IETh COBMECTHOM JEATEILHOCTH, IIAHUPOBATh OPraHU3AIIHIO
COBMECTHOW paloThl, pacmpenensiTb BHUABI padOT, TOTOBAPUBATHCH,
00CyXIaTh IPOIIECC U Pe3yIbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH

y4acTBOBaTh B TPYyNIoOBBIX (opmax pabotsl (oOCyxaeHus, oOMEeH
MHEHUSIMHM, MO3TOBBIE INTYPMBI W JPYTH€), BBITIOJHITH CBOK YacTh
paboTHI M KOOPIMHUPOBATH CBOM JCHCTBUS C APYTMMHU WICHAMHA KOMaH]IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,

c(hopMyJIMPOBAaHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHBIC YHHBeEpcaJbHbIe yueOHbIe NeiCTBUSA

Camoopranuzamnus:

CaMOCTOATCIIbHO COCTABJIATH ILJIAH, aJITOPUTM PCHICHUA 3aJadu (I/I.HI/I €ro

4acTh), BBIOMpATh CIOCOO pEIICHUS C y4ETOM HUMEIOIINXCS PECYPCOB U



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

e BIAAETh CHOCOOAMHM CaMONPOBEPKH, CaMOKOHTpOJII Ipouecca H
pe3yibTaTa peleHuss MaTeMaTHYeCKON 3a/1a4u;

e IPEABUAECTH TPYIHOCTH, KOTOPBIE MOI'YT BO3HUKHYTh IIpU pELICHUHU
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOATENBCTB, HAWJEHHBIX OLIMOOK, BBISIBIIEHHBIX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBHUE PE3YyJIbTATa NEATEIBHOCTH MOCTABICHHOMN LIENIH
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHKEHUS WM HEJOCTHKEHHUS LEIH,

HaXOIUTb OI]II/I6Ky, AaBaTb OLCHKY HpI/IO6pCTéHHOMy OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy oOyueHus B 7 KJjacce OOy4arOUUUHCS TMOJYYUT CIEIYIONTUE
MpEeAMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

BrImoniHATh, coYeTass YCTHbIE M MHChbMEHHBIE MPUEMBI, apudMETHUECKHe
JEUCTBUS C pallMOHATIBLHBIMU YUCIIaAMHU.

Haxonuth 3Ha4eHUS YUCIOBBIX BBIPAKECHHM, MPUMEHITh pPa3zHOOOpa3HbIC
CriocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYEHUN JAPOOHBIX BBIPAKEHUN, COJEPIKALINX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoauTth OT 0omHOM (HOPMBI 3aMHMCH YUCEN K JAPYyroi (mpeoOpa3oBHIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO JECATUUHYIO IPOOBH).

CpaBHUBATH U YIIOPSIOYMBATH PAIIOHATILHBIC YHCTIA.

OKpyrJsTh yncia.



BbINOMHATH TPUKUAKY U OLIEHKY PE3yIbTaTa BHIUMCICHUH, OIIEHKY 3HAaYCHUM
YHCIIOBBIX BBIPAXKEHUW. BBITOMHATH AEHUCTBUA CO CTENEHSIMU C HATypaJIbHBIMU
MOKA3aTEISIMH.

[IpumeHAT,  OpU3HAKK ~ JEJTUMOCTH,  PAa3J0XKEHHWE HA  MHOXHWTEIH
HaTypaJbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTHUPOBAHHBIE 337a4YM, CBA3aHHBICE C OTHOLIEHUEM
BEJIMYUH, MPOMOPUAOHAIBHOCTBI) BEJIWYWH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3aad C YYETOM OIPAHUYECHHUM, CBS3aHHBIX CO CBOMCTBAMH
paccMaTpUBaEMbIX OOBEKTOB.

AJuiredOpanyecKue BbIPpaKEeHUA

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B IIpoLecce OCBOCHUS YUeOHOro MaTepuarna.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAKEHUM TPHU 3aJaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

Beimonuate  mpeoOpa3oBaHUsT — IIE€JOTO  BBIPAXKEHHUS] B MHOTOWICH
MPUBEJACHUEM TTOJIOOHBIX CJIAra€MbIX, PACKPHITUEM CKOOOK.

BpInoNHATE yMHOXKEHHME OJHOWICHA HAa MHOIOWIEH M MHOTOYJIEHa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBbI U KBaJIpaTa pa3HOCTH.

OcCylIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXHUTEIA C TIOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXUTENS, TPYNIUPOBKU CJaraemsix,
npuMeHeHus: GOPMYJT COKPAIIEHHOTO YMHOKEHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
W3 MAaTe€MAaTUKH, CMEXHBIX TPEAMETOB, U3 PEATHLHOMN MTPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU IIOKA3aTEIsIMHU IS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOW, NPUMEHSS IpaBUIIa
nepexojia OT UCXOJTHOTO YPABHEHUSI K PABHOCUIILHOMY eMy. [IpoBepsiTh, sBisieTCA

JIX YUCJIO KOPHCM YPAaBHCHUA.



[TpumensTh rpaduueckre METO bl IPU PEIICHUH JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[logOupaTe npuUMepbl Map 4YHKCEN, SBIAIONIMXCS PEIICHHEM JMHEHHOTrOo
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JUHEHHOTO YpaBHEHUS C
JIBYMSl TIEPEMEHHBIMH, TOJIb3YSICh TI'paUKOM, MPUBOAUTH MPUMEPHI PELICHUS
yYpaBHEHUSL.

Pewmats cuctemsl IBYX JIMHEMHBIX YPABHEHUN C ABYMS IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YpAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH IO YCJIOBHUIO 3aJa4d, WHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4y NOJIyYeHHBIN Pe3yJIbTar.

DOyHKUIMHA

N300paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbI, 3AMCHIBATH YACIOBBIE IPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OtmeyaTh B KOOPAMHATHOW TJIOCKOCTH TOYKH MO 33JaHHBIM KOOpJMHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LI€HA, KOJUYECTBO, CTOMMOCTD,
MIPOU3BOUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIUU 10 3HAYEHHIO €€ apryMeHTa.

[Tonumats rpaduueckuid cocoO MpeACTaBiICHUS W aHaiIM3a MHGOpMaIUH,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIINIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xonmy oOyuenus B 8 KJjacce 0Oydaroumuiics TMOMYYUT CIETYIONTHE
IIPEIMETHBIE PE3YJIbTATHI:

YucJia 1 BLIYUCJICHUSA



Hcnonb30BaTh HayajdbHbIE MPEJACTABICHHUS O MHOECTBE JEHCTBUTEIBHBIX
yucen ISl CPaBHEHMSI, OKPYTJIEHUS U BBIYMUCIECHUI, N300pa)aTh JIEHCTBUTEIbHbBIC
4yycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumeHaTh TOHSATHE apU(METUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAMMOCTH KAJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEMU.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITHYHBIX
npobOeit u crenere uncna 10.

AJuiredOpanyecKue BbIPpaKEeHUA

[IpyMEHATh TOHATHE CTENEHU C IEJNbIM IOKa3aTEJIEM, BBINOJIHATh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPIKALIUX CTENEHH C LIEIbIM MOKa3aTesIeM.

BhITIONHATE TOXIECTBEHHBIE MPE0oOpa30BaHUs PAIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MMPaBUJI ACUCTBUIN HAJl MHOTOUYJICHAMH U alre0pandyecKuMu ApoOsiMu.

PackmnanpIiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[TpumensTh npeodpa3oBaHus BEIPAKEHUM JIs1 pEIICHUST PA3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATHHOU MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pewiats JMHEHBIE, KBAJIpaTHbIE YPAaBHEHUS W pallMOHAJIbBHBbIC YpaBHEHHS,
CBOJISILIIMECS] K HUM, CUCTEMBI JIByX YPaBHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUN U CHUCTEM YPaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IrpadUyuecKuX NpeICTaBIeHU (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPAaBHEHUU PEIICHUS, €CIIM HMMEET, TO CKOJIBKO, H
npoyee).

[lepexoauTh OT cioBeCHON (HOPMYIMPOBKU 3ajaduu K €€ anreOpandeckoiu
MOJEIM C TIOMONIBIO COCTABJIECHUS YPAaBHEHUSI WM CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJYYEHHBIN pe3yybTarT.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB /I CPaBHEHHUSA, OILICHKH,

peliaTh JIMHEWHbICE HEPABEHCTBA C OJIHOM TMEPEMEHHOW M HMX CUCTEMBI, J1aBaTh



rpauyueckyr0 WILIIOCTPAlMI0 MHOXECTBA PEIICHUH HEPaBEHCTBA, CUCTEMBI
HEPaBEHCTB.

DOyHKIMHA

[Tonnmaths ¥ UCMONB30BaTh (DYHKIIMOHAIBHBIC MOHSATUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUEHMsI), ONPEACNATh 3HaUYeHHE (YHKIHUU TO 3HAYEHUIO
aprymMeHTa, OrpeesiaTh CBOMCTBa (PYHKIMU 10 €€ rpaduky.

Ctpouts rpaduKu AMeMEHTAPHBIX PYHKIMNA BUA:

y=k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBaTb CBOICTBA YHCIOBON
dbyHkiuu 1o e€ rpaduxy.

K xoHiy oOyueHuss B 9 kJiacce oOyYarolmMiiCs TMOJIYYUT CIIEIYIOIINUE
IIPEIMETHBIE PE3YJIbTATHI:

Yuca 1 BbIYMCICHUS

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALIMOHAIBHBIE YHCIIA.

BoimonHaTh  apudMeTHYeCKUe JEUCTBUS € PalMOHAIBHBIMU YHCIIAMH,
couetas YCTHbIE W TMCbMEHHBIE TMPUEMBI, BBINOJHATH BBIYUCIEHUSA C
UppalMoOHaIbHBIMU YUCIAMU.

Haxonute 3HaueHHWs CTENEHEW C LENbIMU T[OKa3aTels MU U KOPHEW,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKECHUI.

OKpyrJisiTh  EWCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY pPE3yjbTaTa
BBIUHCIICHUI, OLICHKY YMCIIOBBIX BBIPAXKEHU.

YpaBHeHMS U HEPABEHCTBA

PemaTe nuHeHbIE W KBaJpaTHbIE YpPaBHEHUS, YpaBHEHUS, CBOMSIIHECS K
HUM, IPOCTENIINE APOOHO-PAIIMOHATIBHBIE YPABHEHHS.

Pemlare cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPHIX OJJHO YPABHEHHUE HE SIBIIACTCS JTUHEHHBIM.

Pemarp TekcTOBBIE 3amayM  aireOpanvdeckuM CIOCOOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUM C IBYMSI IEPEMEHHBIMU.

IIpoBoauTE IpOCTEUIINE UCCIIEAOBAHUS YPABHEHUM U CUCTEM YPaBHEHUH, B

TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX MpeacTaBliIeHn (yCTaHABIMBATh, UMEET



JU ypaBHEHUE WM CUCTEMAa YPABHEHUM pELIEHUs, €CIIM HUMEET, TO CKOJbKO, U
npouee).

Pemarp sMHeliHblE HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paxkaTb
pElICHNE HEPAaBEHCTB HA YMCIIOBOM NPSIMOM, 3aIUCBHIBATh PEIICHHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMBl  JMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, U300pa)xkaThb pEIICHHE CHUCTEMBI
HEPaBEHCTB Ha YMCIIOBOM IPSIMOM, 3aIIMChIBATH PELIEHUE C IIOMOLIBIO CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MPU PEILICHUN PA3IUYHbIX 3a7a4.

DOyHKIUU

Pacno3naBaTh (QyHKIMM U3y4eHHBIX BHJO0B. Iloka3piBaTh cxemMaTHUeCKU
pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKIm Buga: y = KX, y
=kx+b,y=kix,y=ax2 + bx +c,y=x3, y=1x,y = |x|, B 3aBucumoctu ot
3HaYeHUH K03(h(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.

Crpouth ¥ HM300paxaTb CXEeMaTUYECKU TpaPUKHA KBAIPATUUHBIX (DYHKIIHIA,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 10 UX IpaduKaM.

Pacno3naBaTh KBaApaTUyHy0 (PYHKIHUIO 1O (opmysie, IPUBOAUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PUIUKU, TEOMETPHUH.

Yucii0BbIe MOCTECA0BATEILHOCTH H IIPOTPEeCCHH

Pacno3naBaTh apu@METHUYECKYI0O M TE€OMETPUYECKYI0 TMPOrpPEeCcCHH MpHU
pa3HbIX CIIOCO0aX 3a/laHuUs.

BbBIMONHATS  BBIYMCIEHHS C  HCIOJIB30BaHHEM (OpPMYJ N-ro  4jieHa
apu(PpMETUIECKOI U T€OMETPUUECKON MPOrPeCCHii, CYMMbI IEPBBIX N YJIEHOB.

N300paxaTh YIEHBI MOCIEIOBAaTENIbHOCTH TOYKaMU Ha KOOPJIWHATHOU
MJIOCKOCTH.

Pematpe 3amaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEIOBATEIBHOCTSIMHU, B TOM
qHCclie 337aui U3 pealbHON JKU3HU (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, [UPPOBIX

TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC

KoJsun4yecTBo 4acos JJIeKTPOHHbIE
Ne HaumeHoBaHue
(undposbie)
n/  pasgeaoBuTeM Bcer  KoHTposbHbIE
oOpa3oBaTe/ibHbIE
n NPOrpamMMmsl 0 padoThI
pecypcsbl
Yucna n
O bubmuorexa [JOK
] 25 1 https://m.edsoo.ru/7f415b9
PannonansHubie 0
qrcia -
bu6mmoreka [IOK
Aarebpartiecin 27 1 https://m.edsoo.ru/7f415b9
€ BbIPAXKCHU A 0
VpaBHCHIS 1 bu6mmoreka [IOK
P 20 1 https://m.edsoo.ru/7f415b9
HEPaBCHCTBA 0
Koopaunats! u bubnuorexa [IOK
rpadukH. 24 1 https://m.edsoo.ru/7f415b9
Ddynkumn 0
o oneme i 1 Bu6moreka [IOK
P 6 (mpomexxyTouHas https://m.edsoo.ru/7f415b9
0000meHue
aTTeCcTaIus) 0
OBIIEE
KOJIMYECTBO
102 5
YACOB IIO

I[TPOT'PAMME
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8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/  pasgenoBuTeM Bcer  KoHTpoubHbIe IpakTuueck
oOpa3oBaTe/ibHbIE
n NporpamMmbl 0 padoThI ue padoThbl
pecypchl
Yucna n
O bubnunoreka LIOK
1 ' 15 https://m.edsoo.ru/7f417af
KBanpatubie 8
KOpHU B
Yucna n
BBIYHMCJICHHSL. bubnunoreka LIOK
2 Crenens c 7 https://m.edsoo.ru/7f417af
HEITBIM 8
MoKa3aTeaemM
AnreOpandecku
o BEIDAKCLILS bubnunoreka LIOK
3 PACCHIT. 5 1 https://m.edso0.ru/7f417af
KBanpatubiii 8
TpEXWIECH B
AnreOpandecku
o BLIDAKCLILS bubnunoreka LIOK
4 P ' 15 1 https://m.edso0.ru/7f417af
AnreOpandecka 3
st 1po0b -
YpaBHeHus u
HeDABCHCTE bubmuoreka [{OK
5 P ' 15 1 https://m.edsoo.ru/7f417af
KBagparusie 8
ypaBHEHHU B
YpaBHeHuUs u
HeDABCHCTE bubmuoreka [{OK
6 P ' 13 https://m.edsoo.ru/7f417af
CucreMsl 8
ypaBHEHUN B
VYpaBHeHus u bubnnorexa [JOK
7 HEpaBEHCTBA. 12 1 https://m.edsoo.ru/7f417af
Hepasencrtpa 8
OyHKIUN. bu6muoreka [JOK
8 OcHoOBHBIE 5 https://m.edsoo.ru/7f417af
MOHSTHS 8
OyHKIUN. bu6muoreka [JOK
9 YucnoBbie 9 https://m.edsoo.ru/7f417af
byHKIMH 8
10 [ToBTOpEeHME U 6 1 bu6muoreka [IOK
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00061eHne (mpoMexyTOo4Hast https://m.edsoo.ru/7f417af
arTecTarys) 8
OBLIEE
KOJIMYECTBO
YACOBIIO 102 >

[NPOT'PAMME
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9 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaunmenoBanue
(undposbie)
n/ pa3iesioB H TeM Konrpoubnsr = IIpakrnueck
Bcero oOpa3oBaTe/ibHbIE
n NPOrpaMmblI € padoThl ue padoTsl
pecypcsbl
Yucna n
O — bubmuorexa [JOK
. ’ 9 https://m.edso0.ru/7f419d
JlelicTBUTENbHBIE 08
qucia o
YpaBHeHus u
HEpPaBEHCTBA. bubnuorexa [JOK
VYpaBHeHus C 14 1 https://m.edsoo.ru/7f419d
OJIHOM 08
MEPEMEHHOM
YpaBHeHus u
HeDABCHCTEA bu6mmoreka [IOK
P ‘ 14 1 https://m.eds00.ru/7f419d
Cucremsl 08
YpaBHEHUN o
VYpaBHeHus u bubnuorexa [JOK
HEPABEHCTBA. 16 1 https://m.edsoo.ru/7f419d
HepaseHctaa 08
bu6mmoreka [IOK
OyHKIIH 16 1 https://m.edsoo.ru/7f419d
08
Yucnoskle bu6mmoreka [JOK
MMOCJIEI0BATENLHO 15 1 https://m.edsoo.ru/7f419d
CTH 08
IToBTOpEHME, 1
00606mIeHNEe (mpoMexyTou bubmorera [JOK
’ 18 https://m.edsoo.ru/7f419d
CHUCTEMaTH3aITUs Hast 08
3HAHWUI aTTecTauus) o
OBILEE
KOJIMYECTBO
© ¢ 102 6 0
YACOB IO

[TPO'PAMME
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