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MOSACHUTEJIBbHASI BAITMCKA

Anrebpa sBIS€TCS OIHWM €3 OMNOPHBIX KypCOB OCHOBHOTO OOIIETO
o0Opa3oBaHMsI: OHA 00ECTIeYNBACT U3YUCHUE IPYTUX TUCIUILINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO ISt
IPOJOHKEHUS 00pa30BaHUS M B MOBCEAHEBHON XU3HU. Pa3BuTHE y 00yUaronmxcs
HAyYHBIX TIPEJCTABICHUH O TMPOUCXOXKICHUM U CYIIHOCTH alreOpamdecKux
abcTpakiuii, cnocode OTpakeHUs MATEMaTUIECKOW HAYKOH SIBIICHUI U MPOIIECCOB
B MPUPOJEC W OOIIECTBE, POJU MaTEMaTHYECKOTO MOJCIHUPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIICHHUS, HEOOXOIUMBIX JIUIS aJIalTalldd B COBPEMEHHOM ITU(POBOM
obmectBe. M3ydeHue anreOpbl oOecreyrMBaeT pa3BUTHE YMEHHS HaOII0/IaTh,
CpaBHHMBaTh, HAaXOJWUTh 3aKOHOMEPHOCTH, TPEOYeT KPHUTHUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yTBepKAcHH. OCBOSHUE Kypca anreOpbl 00eCIieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIICHHUSI OOYYaroIIMXCSA: OHHM HCIOJB3YIOT JACIYKTUBHBIC U
WHIYKTUBHBIE PacCyXIIeHUs, 0000IIeHINEe U KOHKPETH3AIHNIO, a0CTparupoBaHue H
agaornto.  OOydueHue  anreOpe  mpeArojaraeT  3HAYUTCIBHBIA  00BEM
CaMOCTOSITENIbHOM  JIEATEIBHOCTH  OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 SBIISETCS peaan3alueii e TeTbHOCTHOTO MPUHIIAITA O0YICHHUS.

B crpykrype mnporpamMmbl y4eOHOTO Kypca «Auredpa» s OCHOBHOTO
o01mero o0pa3oBaHus OCHOBHOE MECTO 3aHHMAIOT COAEPKATEIbHO-METOANYECKIE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandeckie BhIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3YYCHUS Kypca, B3aUMOACHCTBYS C
JPYyTUMHU €ro JuHusMU. B Xxonae wu3ydeHuss ydeOHOro kKypca o0Oydaromumcs
MPUXOJUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3pIK. B CBsI3M ¢ 3TUM B TporpaMMmy Yy4eOHOTO Kypca «Airedpa» BKIIOUSHBI
HEKOTOPBbIC OCHOBBI JIOTWKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX paseiax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJILHOTO MaTeMaTHUecKoro s3bika. CojaepkarenpHOW |
CTPYKTYpHOM OCOOEHHOCTBIO y4eOHOTro Kypca «AnreOpa» sBISETCA €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxanne JWHHH «YWCTa W BBIYHCIACHUS» CIYXXHT OCHOBOW IS
JATBHEUIIIETO M3YyYEHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYCCKUX HABBIKOB, HEOOXOAMMBIX JJIsI IIOBCEIHEBHOM
JKU3HU. Pa3BuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBLHBIMM M HMPPALHMOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM
MPEJCTABICHUN O JIEUCTBUTEIBHOM YHCIE. 3aBEPUICHUE OCBOCHMSI YHCIIOBOMU
JIMHUY OTHECEHO K CpeaHeMy 00I1IeMy 00pa30BaHHUIo.

ConepxkaHue IBYX aNreOpanmdecKux JIMHAN — « ANreOpandecKue BhIPasKESHUSD)
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTeMaTHYeCKOro amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXKHBIX IPEIMETOB U TPAaKTHKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 0011ero o0pa3oBaHUsl y4eOHBIH MaTepuana TPYNIUPYETCS BOKPYT



palroHaNbHBIX BBIpAXKEHUN. AJredpa AeMOHCTPUPYET 3HAUCHHE MaTEeMaTUKH Kak
A3bIKa U1 TOCTPOEHUS MATEMATHYECKUX MOJEIEH, ONMUCAaHMUS IPOLIECCOB U
SBJICHMM peanbHOTO Mupa. B 3agaunm oOydeHust ainreOpe BXOIAT TaKKe
JanbHeilee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUSA, HE00XO0AUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWHGOPMATHKW, M OBJAJCHHE HaBbIKAMU
JNeAYKTUBHBIX paccyxaeHuid. [Ipeodpa3oBaHne CUMBOIBHBIX (POpM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEHN K MaTEMaTUYECKOMY TBOPUYECTRBY.

Conepxanne GyHKIIMOHATBHO-TpahUUECKON JTMHUM HAIleJIEHO Ha MOJy4YeHHE
OOy4arolUMHUCS 3HAHUM O (QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTUYeCKOW MOJIEIH
JUISL OTIMCAHUS M UCCIIEIOBAaHUS Pa3HOOOPA3HBIX MPOIECCOB U SBJICHUIN B IPUPOJIE
u obmectBe. M3ydyenne matepuana cCrnocoOCTBYET Pa3BUTHIO Yy OOYyYaroIIMXcs
YMEHUS UCTIOIb30BATh PA3JIMYHBIE BBIPA3UTENIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUM O POJIM MATEMATUKHU B PA3BUTUU LIUBUJIN3ALMNHU U KYJIbTYPHI.

CornacHo yueOHOMYy IUlaHy B 7-9 Kiaccax u3ydaercss Yy4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3fesibl COJCpPKAHUS:
«Yucna u BBIUKCIEHUS», «ANTEOpanyecKUe BBIPAXKEHUS», «YPAaBHEHHS U
HEpPaBEHCTBa», « DyHKIIUN.

Ha u3yuenue yuebHoro kypca «Anredpa» orsoaurcsa 306 yacos: B 7 kinacce —
102 gaca (3 yaca B Heneno), B 8 kitacce — 102 yaca (3 gaca B Hezienio), B 9 kiacce
— 102 4gaca (3 gaca B HeACIIO).



COJEP XAHME OBYUYEHUA
7 KIIACC

Yuciaa v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECSATHYHBIE, MEPEX0A OT OAHOW (POpPMBI 3aIUCH
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPS0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMOHAIIBHBIMUA YMCiIamMu. Pelienue 3agad u3 peaJlbHOW NPAKTUKU HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypaJbHBIM [IOKa3aTeJeM: ONpEeIeNIeHue, NpeoOpa3oBaHUE
BBIPKEHHUII HA OCHOBE ONPENENECHUs, 3auch O0NbIIKUX yncen. [IpouenTsl, 3anuch
IPOIEHTOB B BHUJE ApoOU U ApoOU B BHIE MPOLEHTOB. TpH OCHOBHBIE 337aud Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnE TIPU3HAKOB  JIEIMMOCTH, PA3JIOKEHHE Ha  MHOXKUTEIU
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM uucie ImpsmMas U oOpaTHas
IIPOIIOPLIMOHAIIBHOCTH.

AuredpanvyecKue BbIPpAKEHUSA

IlepeMeHHBIE, YUCIOBOE 3HAYCHUE BBIPAXKEHUs C NIEPEMEHHOU. JlomycTumeble
3Ha4YeHUsA NepeMeHHbIX. [Ipencrasienue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
¢dopmyibl. Beruucnenus no ¢popmynam. IlpeodpazoBanue OyKBEeHHBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHHS, MpaBWiIa MpPeoOpa3oBaHUs CyMM U
MPOU3BECHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX CIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTEIEM.

OpHowieHsl 1 MHOTOWIeHbl. CTeneHb MHOrowieHa. CioKeHue, BhIUUTAHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApaTr pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxeHue
MHOI'OYJICHOB Ha MHOKUTEJIHN.

YpaBHeHMS U HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHS, IpaBujia NpeoOpa3oBaHUS ypaBHEHUS,
PAaBHOCHJIBHOCTb YPaBHEHUM.

JluHeniHOe ypaBHEHME C OJHOM IEPEMEHHOM, YHWCIO KOPHEW JIMHEWHOTO
YpaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. PenieHne TeKCTOBBIX 3a/1a4 C IIOMOILBIO YPABHEHUM.

JIluneliHoe ypaBHEHUE C ABYyMS NepeMEHHBIMU U ero rpaduk. Cucrtema AByX
JIVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PemieHue cucrem ypaBHEHUU
CocOOOM TMOACTaHOBKHU. IIpumMepbl pemieHusi TEKCTOBBIX 3aJad C MOMOIBIO
CHUCTEM YpaBHEHUU.

DyHKIMHA

Koopaunara Touku Ha npsMon. YHCIoBbIE TPOMEXKYTKU. PaccTosiHre MEXITy
JIByMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cucteMa koopauHaT, ocu OX u Oy. AOcuucca u opauHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMU.
Yrenune rpadukoB peanbHbiX 3aBucumocted. llonartue ¢ynkuuu. I'paduk
¢bynkun. CpoiictBa Qpynkumii. Jluneitnas gynkuus, e€ rpaduk. ['padux pynkimu



y = [x|. I'paduueckoe pemieHne NTMHEWHBIX ypaBHEHUN M CHUCTEM JIMHEHWHBIX
YPaBHCHUU.

8 KIIACC

Yuciaa v BIYMCICHUA

KBagparubeiii kopenb u3 uyucna. IloHsTue 00 uppalMOHATBLHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBbHBIX yucen. CBoiicTBa apuMeTUYECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHUE K MPEe0OPa30BAHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1enbIM TTOKazaTeneM U e€ cBoricTBa. CTaHapTHAS 3alKCh YKCIA.

AsiredOpanyecKue BbIPpaKeHUs

KBagpaTHbeiii  TpEX4EH, pPa3jIOKEHUE  KBAaJpaTHOrO  TpEXWIEHAa Ha
MHOHUTEJIH.

AnreOpanyeckas JpoOb. OCHOBHOE CBOMCTBO anreOpandeckodl apooOu.
CrnoxxeHue, BBIUMTAHHE, YMHOXKEHHE, JCJICHHE airedpandeckux JapoOei.
PanronanbpHbIe BRIpaXXEHHS U UX ITpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBaapatHoe ypaBHeHue, popMmyiia KOpHEH KBaJApaTHOTO ypaBHeHUs. Teopema
Buera. Pemenue ypaBHEHUH, CBOIAIIMXCSA K JIMHEWHBIM W KBaJIpPaTHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIC YPABHEHHUS.

['paduueckas uHTEpHIpeTalMs YPAaBHEHUHN C JABYMSI MEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpAaBHEHHW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U X CBOMCTBA. HepaBEeHCTBO C OHON MEPEMEHHOM.
PaBHOCMIIBHOCTh HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHON IEPEMEHHOM.

DOyHKUIMHA

[Tonsitue ¢ynknuu. OOnacTe omnpenerneHUuss W MHOXKECTBO 3HAYCHUU
dbynkuun. CrocoOb! 3a1anus PyHKITUH.

I'padpux dynkmum. Ytenue cBoicTB QyHkiuu mo e€ rpaduxy. [Ipumepsr
rpadukoB GYHKIIHA, OTPAKAIOIMINUX PEeATbHBIE TPOIECCHI.

OyHKIUY, ONUCHIBAIOIINE TPSMYI0O U OOpaTHYIO MPOMOPIIMOHAIBHBIE
3aBHCHMOCTH, UX rpaduxi. ®yukmun y = X2,y = X3,y = VX, y=|x|. [paduaeckoe
pelIeHNe YPAaBHEHUN U CUCTEM YPABHEHUM.

9 KJIACC

Yucjaa 1 BbIYUCJIEHUA

PanonanpHbie Ynclia, UppalMoHaIbHbIE YHMCiIa, KOHEYHbIE U OECKOHEUYHBIE
JECATHYHBIC APOOH. MHOXKECTBO JCHCTBUTEIBHBIX YHCEN, ICHCTBUTEIbHBIC YHCIIa
KaKk OECKOHEUHBbIE eCATUYHBIC IpoOu. B3anMHO OIHO3HAYHOE COOTBETCTBHUE
MEXKI1Y MHOKECTBOM JEHUCTBUTEIIBHBIX YUCEN U KOOPAUHATHOMN MPSAMOM.

CpaBHEHHE JICUCTBUTENBHBIX YHCEN, apuMeTHUYeCKue JEHCTBHS C
JICUCTBUTEILHBIMH YHCIAMH.



Pasmeppl OOBEKTOB OKPYKAIOIIETO MHpPA, AJIUTEIBHOCTh IMPOIECCOB B
OKpPY’KaIOIIEM MHUpE.

[TpubnmxéHHoe 3HaYeHUE BEIUYHMHBI, TOUHOCTh NMpUOIMmKeHus. OKpyrieHue
yucen. [Ipuknka u olieHKa pe3yJIbTaTOB BEIYMCIECHUN.

YpaBHeHUs U HEPABEHCTBA

JIunerinoe ypaBHeHUE. Pelienrue ypaBHEHUM, CBOISIIUXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIMXCS K KBaJIpPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pemenus ypaBHEHUN TPETbEW U YETBEPTOU
CTEIIEHEN PA3JI0KEHNEM HAa MHOKUTEIIH.

Pemenue npoOHO-pallMOHANIBHBIX ypaBHEHUH. PelleHne TeKCTOBBIX 3aaad
anreOpanyeckuM METOIOM.

VYpaBHeHUE ¢ OByMs NEPEMEHHBIMU U ero rpaduk. Pemienue cucrem nByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pellienne cucTteM 1ByX ypaBHEHHUM,
OJJHO M3 KOTOpbIX JIMHEHHOE, a Jpyroe — BTOpoW creneHu. ['padpuyeckas
VHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crnocooom.

HucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

PemieHre JIMHENHBIX HEPABEHCTB C OJHOW mHepeMeHHOM. Pemienue cucrem
JUHENHBIX HEPAaBEHCTB C OJHOM mepeMeHHOoW. KBanpaTHele HEpaBEeHCTBA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DOyHKIUU

KBagparnuynas ¢ynkuus, e€ rpadgux u cpoiictBa. IlapaGona, kKoopauHaThI
BEPIIMHBI 11apadOoJIbl, 0Cb CAMMETPHUH MApaOOJIbI.

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

YuciioBbIe MOCIE10BATEILHOCTH U IPOrPeccum

[loHsiTHE 4YKMCIIOBOM NOCIENOBATENBHOCTH. 3aJaHHUE MOCIEA0BATEIIBHOCTH
peKyppeHTHOI dopmMynoii U HGopmysoit N-ro wieHa.

Apudmernueckass U reoMerpuueckas mnporpeccur. Popmysbl N-ro diieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300pakenne 4ieHOB apu(METHUECKOW U TEOMETPUYECKOW MpOTpeccuit
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHECHIUAIBHBIN POCT.
CIoHBIE NPOLIEHTBHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Ppe3yJbTAThl OCBOCHHUS MPOrpaMMbl  y4yeOHOro  Kypca
«Anredpa» XapaKTepu3yroTCs:

1) maTpuoTnyecKoe BOCIUTAHHE:

IPOSIBJICHUEM HHTEpeca K TMPOIUIOMY M HACTOAIIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHUSIM  POCCUHCKHX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHX
JOCTHKEHHUM B IPYTHX HayKax M MPUKIAJAHBIX chepax;

2) rpakIaHCKOE U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITTOJIHEHHIO 00SI3aHHOCTEN I'pa’KJaHUHA U pealn3aluu ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYXACHHUIO THUYECKUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKHM IPUMEHEHHEM JIOCTM)KECHUN HAyKH, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIMTAHME:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE€ B pELICHUM NPAKTUYECKHUX 3a]ad
MaTE€MaTUYECKOM HANpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTUYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS yCNEIMHON MNpodeccrOoHaIbHOM
NEATEIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM MHIMBUyAIbHON TPACKTOPUHM O0OpAa30BaHUs U )KU3HEHHBIX IIJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCITUTAHME:

CHIOCOOHOCTBIO K SMOIIMOHAJIBHOMY W 3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHMA:

OpUEHTalMel B JEATENBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpEeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UeI0BEYECKOi
NEeATEIbHOCTH, JTANoOB €€ pa3BUTUSA W 3HAYMMOCTU JUISl PA3BUTHUS LMBUIIM3ALINM,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypOoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeSTEeIbHOCTH;

6) pusnueckoe BocnHUTaHWE, (OPMHPOBAHUE KYJIbTYPbI 310POBbSI H
IMOLMOHAJIBLHOIO 0JIaronoJy4ms:

TFOTOBHOCTBIO IPUMEHATh MATEMAaTHYECKUE 3HAHUS B HHTEPECaX CBOETO
3M0pOBBS,  BEIEHUS  37A0pPOBOro  obOpa3a Ku3HM  (3M0pOBOE  TMHTAHUE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Qu3nueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa IPYroro YeI0BeKa;

7) 3koI0rMYecKoe BOCIUTAHHE:



OpUEHTalMEl Ha MPUMEHEHHE MAaTEMAaTUUECKUX 3HAHUM I pelIeHus 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLIEHKM HX BO3MOXHBIX IIOCJIEICTBUN JI OKpPYXKAIOIIEH Cpeabl, OCO3HAHUEM
r7100aJIpHOTO XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTeH X PELeHUS;

8) amanTanus K M3MEHAIOUIUMCS YCJIOBHSIM CONHATBHOW W NMPHUPOIHOM
cpenbl:

TOTOBHOCTBIO K JEHCTBHUSM B YCJIOBUSAX HEONPEAEIEHHOCTH, MOBBIILIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUTHCA y OPYTHX JIOJAEH, MpuoOpeTaTh B COBMECTHOW AESITENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHILIMH U3 OIbITA IPYTHUX;

HEOOXOIUMOCTBbIO B (OPMHpPOBAHMHM HOBBIX 3HAaHUH, B TOM YHCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 0OBEKTaX U SABJIECHUSAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaThb CTPECCOBYIO CUTYallUl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIMHA KOHTPMEp, KOPPEKTUPOBATH
OPUHUMAEMble pPELIEHUs U JAEUCTBUA, (POPMYIUPOBAaTH U OLIEHUBATh PUCKH U
HOCIIEACTBUSL, (POPMHUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATDBI
ITo3HaBaTe/IbHbIE YHMBeEPCAJIbHbIE YUeOHbIE el CTBUSA
ba3oBbie jjornueckue aeiicTBUA:

o BBIABJIATh UM XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKM MATEMATHUECKHUX
OOBEKTOB, TOHSITHI, OTHOIICHWH MEXIY HOHATUAMH, (GOPMYITUPOBATH
ONpEeNeNeHUs]  TOHSTHH, YCTaHABIMBATh  CYIIECTBEHHBIH  IMPHU3HAK
KJaccu(ukanuy, OCHOBAaHMS i OOOOUIEHUS W CpaBHEHUS, KPUTEPUU
IPOBOIMMOIO aHAJIN3a;

e BOCHPUHUMATh, (OPMYIUPOBATH W  NIPEOOPA3OBBIBATH  CYXKIACHMS:
yTBEpAUTENIbHbIE U OTpULATENIbHbIE, €IUHUYHBbIC, YacTHble M 0OIIue,
YCIIOBHBIE;

o BBIABIATH  MAaT€MaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
OpoTUBOpeurss B (akTax, MJaHHBIX, HAOMIOJEHUSAX U YTBEPXKICHUSX,
npeyiaraTb KpUTEPUH 7151 BBISIBICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNH;

e JENaTh BBIBOABI C HCIOJIB30BAaHHWEM 3aKOHOB JIOTHKH, ICIYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

e pa3dmpaTh JOKa3aTeNbCTBA MAaTEMATHUYECKUX YTBEP)KICHUH (TMpSMBbIE U OT
POTUBHOTO), TMPOBOJUTH CAMOCTOSITEIILHO HECJIOXKHBIE JOKAa3aTeIbCTBA
MaTeMaTHUeCKuX (akToB, BBICTpaWBaTh apPTyMEHTAIMIO0, TMPUBOAUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BBIOMpaTh CMOCOO perieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BapMAaHTOB pEIIEHUS, BBHIOMpaTh Haubonee MOAXOMAUIMN ¢ yd4€ToM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).
ba3oBble ucciaenoBarejbcKue 1eHCTBUA:

¢ HCIOJB30BaTh BOIPOCHI KaK HMCCIEAOBATEIbCKUNA HWHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (UKCHUPYIOLIME MPOTUBOPEUYUE, MpodIeMy,



CaMOCTOSITENIFHO ~ yCTAHABJIMBaTh HCKOMOE M JaHHOE, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATh CBOIO MO3UIMIO0, MHEHHUE;

IPOBOJUTH IO CaMOCTOATENBHO COCTABJICHHOMY IUIAHY HECIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAHUE IO YCTAHOBJICHUIO OCOOEHHOCTEMN
MaTEeMaTU4YECKOro 00bEKTa, 3aBUCUMOCTENH 00BEKTOB MEXKTYy COOO0I;
CaMOCTOATENbHO (HOPMYIUPOBATH O0OOIIEHUSI U BBIBOJIBI MO pe3yjbTaTam
MPOBENEHHOTO HAOJIOJEHUs, HCCIEAOBaHUS, OICHUBATh JOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXHOE pa3BUTHE INIpOLECCa, a TaKKE BbIJBUraTh
IPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ uHpopmanueii:

BBISIBIISAITb HEJAOCTATOYHOCTh M M30BITOYHOCTh HMH(GOPMALMH, JaHHBIX,
HEOOXOIMMBIX JJIS PEIICHUS 3a1a4H;

BBIOMpATh, AaHAJIU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uHGOPMAIUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BBIOMpaTh (QopMy mpencTaBieHus HWHDOpMAIMM W WIUIIOCTPUPOBATH
pelaeMbie  3ajJlaud  CXeMaMH, JuarpaMMaMiy, WHOW rpadukod U uX
KOMOMHAIIMSIMHU;

OLICHMBATh HANEKHOCTh HH(OPMAIMU MO KPUTEPUSIM, MPEAJIOKECHHBIM
YUUTENIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA:
BOCIIPUHUMATh U (OPMYJIHPOBATH CYKICHHUS B COOTBETCTBHM C YCIOBHSIMHU
U LeJIIMHA OOILEHUs, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U MHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOAY pEUICHUS
3aJ1a4yu, KOMMEHTUPOBATh MOJyUYECHHBIN pe3yJIbTaT;

B X0/l 00CYXKJI€HHUsS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
mpoOIeMBbl, peraeMoil 3a/1auu, BbICKA3bIBATh WJICU, HAIICJICHHBIE Ha TMOUCK
pElIeHUs, CONOCTABIIATH CBOM CYXKIECHHMS C CYXACHHSAMU JIPYrUX
YYaCTHUKOB Juajora, OOHApYKUBaTh pa3IU4Me U CXOJICTBO TO3WIIMH, B
KOPPEKTHOM Gopme popMyIupoBaTh pa3HOIIaCUs, CBOM BO3PAKECHHUS;
MPEACTABIIATh PE3YIbTATHI PEUICHUS 33/1a4, SKCIIEPUMEHTA, UCCIETOBaHMUSI,
POEKTa, CAMOCTOSITEIbHO BHIOUpATh (hOpMaT BBHICTYIIJICHHS C YUETOM 3aja4
NpEe3eHTALUN U OCOOEHHOCTEN ayTMTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U UHAMBUIYaJbHON
paboThI MpHU pelIeHNH YIeOHBIX MaTeMaTHYECKHUX 3a/1aY;

NPUHUMATh 1eJIb COBMECTHOM NEATETbHOCTH, IMJIAHUPOBATH OPTraHU3ALNIO
COBMECTHOM paboThl, pacnpedensTb BUAbI padoOT, JA0OroBapuUBaThCH,
o0CyXaTh MPOIIECC U pe3yabTaT paboThl, 0000IIATh MHEHUS HECKOJIBKHUX
JIIOJICH;

y4acTBOBaTh B TpymnmoBbeIX (opmax paboTel (0OCyxIeHus, oOMeH
MHEHHUSIMHU, MO3TOBBIE IITYPMbI U APYTHE), BBHITIOJHATH CBOIO YacTh PabOThI
U KOOPAMHUPOBATH CBOM JIEUCTBUS C JAPYTMMHM 4YI€HaMH KOMaHJBbl,
OLICHMBAaTh KAadyeCTBO CBOET0 BKJIaga B OOMIMHA MPOAYKT IO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKaMH B3aUMOICHCTBUS.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS



Camoopranusanus:

e CaMOCTOSITEJIHO COCTABJISITH IUIAH, QJITOPUTM pEIICHUs 3ajaud (WIH ero
4acTh), BBIOMpATh CMOCOO pEIICHHS C Yy4ETOM HMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBAaTb U KOPPEKTUPOBATh
BAapUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

e BIIQJIETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS Ipoliecca U pe3ysibTaTa
peleHns MaTeEMaTHIECKOM 3a/1a4u;

e MPEABUAECTH TPYAHOCTH, KOTOPBIE MOT'YT BOZHUKHYTbH IIPU PELIEHUN 3a/1a4H,
BHOCUTH KOPPEKTHBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HalICHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBHE PE3YJbTATa NEATEIBHOCTH ITOCTABICHHOW LENU U
YCIIOBUSIM, OOBSCHATh NPUUYUHBI JOCTHKEHUS WA HEAOCTUKEHUS IEJH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyueHus B 7 Kjacce oOydaOMIMICS TOIYYUT CIETYIOIINE
MPEAMETHBIE PE3YIIbTATHI:

Yucaa 1 BBIYUCTCHUSA

BoinonHsaTh, coueras yCTHbIE M NMUCBMEHHBIE TPHUEMBI, apupMETHUUECKHE
NEUCTBUS C pallMOHATILHBIMU YUCTIAMU.

HaxoauTh 3HaueHMs YUCIOBBIX BBIPAXEHUM, MPUMEHATH Pa3HOOOpa3HbIC
CriocoObl M MPUEMBI BBIYUCIICHUS 3HAYEHUN JAPOOHBIX BBIPAXKEHUN, COJACPIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoauTh OT OAHON (OPMBI 3aMKMCH YHCEN K ApYyroi (mpeoOpa3oBbIBATH
NECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOH).

CpaBHUBATH U YNOPSAIOYUBATH PALIMOHAIIBHBIC YUCIA.

OKpyrJsITh yncna.

BpINOMHAT MNPUKUAKY UM OLEHKY pE3yJbTaTa BBIYUCICHUM, OIEHKY
3HQYEHWM YHCJIOBBIX BBIPAXKEHUW. DBBINONHATH IEUCTBUS CO CTENEHSAMHU C
HaTypaJbHBIMU MTOKA3aTEISIMH.

[IpuMeHsTh NOpU3HAKK  JEIUMOCTH, PA3JIOKEHHE HA  MHOXKUTEIU
HaTypaJbHBIX YHCET.

Pemate mpakTUKO-OpUEHTHUPOBAHHBIE 3aJlaud, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPOMOPIHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PELMICHUS 3a/1a4 C YYETOM OTPAHUYCHUH, CBSA3AHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AJire0panvecKue BbIPaKEeHUs

Hcnonp3oBath anredpanyeckyro TEPMHUHOJIOTUIO U CUMBOJIUKY, TIPUMEHSITh
e€ B Ipoliecce OCBOEHUS yueOHOro MaTepuaia.

Haxoguth 3HaueHusi OYKBEHHBIX BBIPAXKEHUN NPHU 33JaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BeimonasaTe  mpeoOpa3oBaHUsS — IENIOTO  BBIPAKEHHS B MHOTOWICH
MIPUBEACHUEM TTOIOOHBIX CIATa€MbIX, PACKPBITHEM CKOOOK.



BBINONHATE YMHOXEHUE OJHOYJIEHA HAa MHOTOYJIEH M MHOIO4YJIeHa Ha
MHOTOYJIEH, IPUMEHTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCyIecTBIATh PA3J0KEHUE MHOTOYJICHOB HAa MHOMKUTEIM C IIOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEr0o MHOMHUTENs, TPYNIUPOBKU  CIaraéMslXx,
IpUMEHEHUs (HOPMYJI COKPAILIEHHOTO YMHOKEHUSI.

[TpumeHsTh IPe0Opa30BaHUsl MHOTOWIECHOB Ul PEIIEHUS Pa3IMyHbIX 3a/1a4
13 MAaTeMaTHKH, CMEXHBIX IPEIMETOB, U3 PEAIbHON TPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypPaJIbHBIMU ITOKA3aTEISAMM IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHNs U HEPABEHCTBA

Pemars nuHElHbIE ypaBHEHUS C OJHOW NEPEMEHHOW, NMPUMEHSA IPaBUJIa
nepexoaa OT UCXOJHOIO YPAaBHEHMs K paBHOCWIBHOMY eMy. IIpoBepsaTs, siBisieTcs
JIM YUCIIO KOPHEM YPAaBHEHUS.

[IpumensTh rpaduueckue METOAbl NPU PELIECHUHN JMHEHHBIX ypaBHEHUU U
UX CHUCTEM.

[lonbupate mpuMepsl Hap 4YHCEN, SIBIAIOMIMUXCS PEHICHUEM JIMHEWHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CrpouTh B KOOPJIMHATHOW IUIOCKOCTH TpauK JIMHEWHOTO YpaBHEHMS C
JBYMsI TNEPEMEHHBIMH, IMOJIb3YSACh TpauKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
YpaBHEHHUS.

Pemare cuctempl AByX JMHEWHBIX YPaBHEHHMM C JBYMS NEPEMEHHBIMHU, B
TOM 4YHciie TpaduuecKH.

CocTaBisiTh W peliaTh JHHEHHOE ypaBHEHUE WM CUCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCIOBUIO 33Jauyd, WHTEPOPETHPOBATH B COOTBETCTBUHM C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBbIN Pe3yJbTar.

DOYyHKIUU

N300paxkaTh Ha KOOPAWHATHOM MPSAMOW TOYKH, COOTBETCTBYIOIINE
3aJlaHHBIM KOOpAMHATaM, Jy4Yd, OTPE3KH, MHTEPBAJIbl, 3alMChIBATH YHCIIOBBIE
IPOMEXYTKH Ha aJIreOpandeckoM si3bIKE.

OtMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH I10 33/laHHBIM KOOPIHWHATAM,
CTpouTh Tpaduku THHEHHBIX GyHKIUNA. CTpouTh rpaduk QyHKIUHU y = [X|.

OnuceiBaTh € TOMOIIBIO (YHKIMA HW3BECTHBIE 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, LI€HA, KOJWYECTBO, CTOUMOCTb,
MPOU3BOJAUTENILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuthb 3HaueHne PyHKIMU IO 3HAUEHHIO €€ apryMeHTa.

[Tonumats rpaduueckuii crnocod NMpencTaBlCHUs W aHaIM3a UHPOPMALIUH,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIIUIO U3 IPAPUKOB peabHbIX MPOLECCOB
Y 3aBUCUMOCTEM.

K koHmy oOyuenus B 8 kiacce oOydarOImUiCs TMOJYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucsia ¥ BIYMCICHUSA

Hcnonp30BaTh HavalbHBIE NPEICTABICHUS O MHOXECTBE JCHMCTBHUTEIIBHBIX
YHCell JJIl CPaBHEHUs, OKPYTJICHHUs U BBIUMCICHUM, N300pakaTb AEHCTBUTEIbHBIC
YyYCJ1a TOYKaMHA Ha KOOPAMHATHOU MPSAMOM.



[IpumeHATh TIOHATHE apU(PMETHUECKOTO KBAIPATHOTO KOPHS, HAXOAWTH
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAMMOCTH KAJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEM.

Hcnonb3oBath 3anmucu OOJIBIIMX M MAJIBIX YHMCENl C TTOMOUIBIO JECITUYHBIX
npo0Oeit u creneneit yucia 10.

AJuireOpandecKkue BbIPaKeHUSA

[IpuMeHsTh TOHSITUE CTENEHH C IeJbIM [OKa3aTejieM, BBIOIHATh
npeoOpa30BaHus BRIPAXKCHUH, COAEPIKAIUX CTETICHH C IEITBIM MOKa3aTesIeM.

BBINOMHATH TOXIECTBEHHBIE MPEOOPA30BAHUS PAlMOHATBLHBIX BBIPAXKEHUM
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMu APOOSIMHU.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOYKUTEIIH.

[IpumeHsTh TpeoOpa3oBaHUs BRIPAKEHUIN IS PEUICHUS] Pa3IMYHBIX 3a/1ad
U3 MaTEMATHKHU, CMEKHBIX IPEAMETOB, U3 PEAIbHOW MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemars nuHelHbIE, KBaApaTHbIE YPABHEHUS U PALMOHAIBHBIE YPAaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUM C IByMsI IEPEMEHHBIMH.

[IpoBOaUTH MpOCTENIINE UCCIEAOBAHNS YPABHEHHUI U CUCTEM YPAaBHEHUN, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/icTaBlIeHn (yCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[TepexoauTh OT CJIOBECHON (DOPMYIMPOBKH 3aJauu K e€ airedpandeckoin
MOJIEIM C TIOMOIIBIO COCTABJICHUS YPaBHEHUS WM CHUCTEMbl YpaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJTYYEHHBIN pe3ynbTarT.

[IpuMeHsTH CBOMCTBA YHCIOBBIX HEPABEHCTB JJISI CPAaBHEHUS, OLICHKH,
pellIaTh JUHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKUUHA

[ToHumMaTh ¥ UCIOJIB30BaTh (PYHKIIMOHAIIBHBIE TOHSATUS U A3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O03HAYCHWsI), OMPEACNATh 3HaUYeHHE (YHKIUHU TIO0 3HAYCHUIO
apryMeHTa, ONpeeNIATh CBOMCTBA (PyHKITH 10 €€ rpaduKy.

Ctpouth rpaduku dJIeMEHTApHBIX (YHKIIUIA BUIA:

y = kix, y = x2, y = X3,y = [x|, y = VX, onuchbIBaTh CBOICTBA YHCIOBO}
dbyukiuu no e€ rpaduxy.

K xoHiy oOydeHuss B 9 kJjacce oOydarouuiicss TOJYYUT CIETYIOLINE
MPEIMETHBIE PE3YJIbTATHI:

Yucjaa v BLIYUCTICHUS

CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAJIBHBIC U UPPALlMOHATIBHBIE YHCIIA.

BoeimonasaTe  apudmMernyueckue ACHCTBUS C  PAIlMOHATBHBIMU  YWCIIAMH,
coyeTas YCTHbIE M NUCbMEHHbIE MNPUEMBI, BBINOJHIATH BBIYHACICHUSA C
VppalHOHAIBHBIMH YHCJIAMH.

Haxonute 3HaueHuss creneHed ¢ UEIbIMH I[IOKAa3aTeassMU W KOPHEH,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.



OKpyrisiTh JE€WCTBUTENIBHBIE YHWCIA, BBINOJHATH NPUKUAKY PE3YJIbTATa
BBIYMCIICHUN, OLICHKY YHCIJIOBBIX BBIPAKCHUIA.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHElHbIE M KBaJpaTHBIE ypaBHEHUS, YPAaBHEHMS, CBOISAIIMECS K
HUM, NIPOCTENIINE TPOOHO-PAllMOHAIBHBIE YPABHEHMUS.

Pemate cuctempl JBYyX JMHEHMHBIX YPAaBHEHHH C JBYMsI IIEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pemate TekcTOBBIE 3amaudM  aiareOpaMdecKuM CIOCOOOM €  TTOMOIIBIO
COCTABJICHHSI YPAaBHEHUS UM CUCTEMBI IByX YPABHEHUN C ABYMsI IEPEMEHHBIMH.

[IpoBoauTE MpOCTENUIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPABHEHHM, B
TOM YHCII€ C TPUMEHEHUEM TrpadUuecKuX MpeACTaBlIeHUH (yCTaHaBIMBaTh, UMEET
JU ypaBHEHUE WM CUCTEMAa YPABHEHUM pELICHUs, €CJIM HUMEET, TO CKOJbKO, U
npouee).

Pemarp nuHelHbIE HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh
pEelIEHUE HEPABEHCTB HA YMCIIOBOW MPSAMOM, 3allMCHIBATh PEILICHUE C MOMOLIBIO
CHUMBOJIOB.

Pemate cucTeMBl JIMHEWHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB,
BKJIIOYAIOLUE KBaJPAaTHOE HEPABEHCTBO, H300pa)xkaTb pEIICHUE CUCTEMBI
HEPaBEHCTB Ha YMCJIOBOM IPSIMOM, 3alIMChIBATH PELIEHUE C IIOMOLIBIO CHMBOJIOB.

Hcrnons30BaTh HEPABEHCTBA MIPU PELICHUH Pa3IUYHBIX 3a1a4.

DOYyHKIUU

Pacno3naBaTh (PyHKIIMM W3y4yeHHBIX BUAOB. lloka3pIBaTh CXEeMAaTHYECKH
pacmoyio)KeHMe  Ha  KOOPJAMHATHOM  IUJIOCKOCTH  TpadukoB  (yHKUUN
Buga: Yy = kx,y =kx+b,y=k/x,y=ax2 +bx+c,y=x3,y= vx,y= |x|, B
3aBUCUMOCTH OT 3Ha4Y€HUN KO3 PUIIMEHTOB, OMUCHIBATh CBOMCTBA ()YHKLIUMA.

Ctpouth U M300pakaTh CXeMaTHYECKU rpauKU KBAAPATUYHBIX (QYHKIIMA,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacnio3naBaTh KBaJpaTHUHYO (PYHKIHIO IO (OopMyJie, TPUBOIUTE IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUH.

YuciioBbIe NMOCTIEA0BATEILHOCTH M IIPOrPEeCCHH

Pacno3naBaTh apuMeTHYecKyl0 M T'€OMETPHYECKYI0 MpPOrpeccHuu IMpu
pa3HBIX CIIOCO0aX 3a/laHuUs.

BbInONMHATE  BBIYMCIEHUS C HUCHOJb30BaHHMEM (QOpMYyJT n-To 4ieHa
apru(PpMETUIECKON U TreOMETPUUECKOM MPOrpeccuii, CyMMbl IEPBBIX N UJICHOB.

N300paxaTh YjieHbl MOCIEAOBATEIbHOCTH TOYKAMU Ha KOOPAMHATHOM
MJIOCKOCTH.

Pewmate 3amauu, CBA3aHHBIE C YUCIOBBIMU IOCJIEI0BATEILHOCTSIMU, B TOM
YUCIIE 3a/1a4d U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPA, UM POBBIX
TEXHOJIOTHH).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Ne | HaumeHoBaHUe pa3/ieioB KoJunyecTBo 4yacoB JyeKkTpoHHbIe (LM pPOBbLIE)
n/n U TeM MPOrpaMMbl Bcer | Konrpo | IIpakTtuu | o0pa3oBaTesbHBbIE PeCypChl
0 JIbHbIE ecKkmne
padoTsl | padoThl
1 | Yucna v BeIUKCIICHHS. 25 2 0 bu6mmoreka [JOK
PanpoHabHbIC YHCIIa https://m.edsoo.ru/7f415b90
2 | Anrebpanueckue 27 1 0 bubmuoreka [JOK
BBIPAXKCHUS https://m.edsoo0.ru/7f415b90
3 | YpaBHEHHS 1 HEpaBEHCTBA 20 1 0 bubmuorexa [JOK
https://m.edsoo.ru/7f415b90
4 | KoopauHaTel U rpaduKH. 24 1 0 bubnnoreka [JOK
OyHKIMN https://m.edsoo0.ru/7f415b90
5 | IloBTOpenwue u 0600mEeHNE 6 1 0 bubnmoreka [JOK
https://m.edsoo.ru/7f415b90
OOmee xkommuectBo wacoB mo | 102 6 0
porpamMmme
8 KVIACC
Ne | HaumeHoBaHUe pa3/ie/ioB KoJunyecTBo 4yacoB JuiekTpoHHbIE (UG POBbIE)
n/n H T€M NPOrpamMMbl Bcer | Konrpo | IIpakTnu | o0pa3oBaTejibHBIC peCypChl
0 JIbHbIE ecKkue
padoTsl | padoThl
1 | Yucna v BeIUKCIICHHS. 15 1 0 bu6mmoreka [IOK
KBajpaTHble KOpHH https://m.edsoo.ru/7f417af8
2 | Yucna v BEIYUCIICHHS. 7 0 0 bubmuoreka [JOK
CrerneHs ¢ 1eJIbIM https://m.edsoo.ru/7f417af8
roKazareneM
3 | Anrebpandeckue 5 1 0 bubmmoreka [JOK
BeIpaskeHUs1. KBagpaTHbiit https://m.edsoo.ru/7f417af8
TPEXWICH
4 | AnrebGpanyeckue 15 1 0 bu6nuorexa [IOK
BBIPAKCHUSI. https://m.edsoo.ru/7f417af8
Anrebpanueckas 1poOb
5 | YpaBHeHHs 1 HEpaBEHCTBA. 15 1 0 bubmuorexa [JOK
KBanpaTHble ypaBHEHUS https://m.edsoo.ru/7f417af8
6 | YpaBHEHHS U HEPABEHCTBA. 13 0 0 bubnmorexa [JOK
CucTteMbl ypaBHEHH https://m.edsoo.ru/7f417af8
7 | YpaBHEHHS ¥ HEpABEHCTBA. 12 1 0 bubmuorexa [JOK
HepaBencTBa https://m.edsoo.ru/7f417af8
8 | ®yakumu. OCHOBHBIE 5 0 0 bu6moreka [IOK
MOHSITUS https://m.edsoo.ru/7f417af8
9 | Oyskun. Yucnosbie 9 0 0 bu6morexa [IOK
byHKIIMU https://m.edsoo.ru/7f417af8
10 | IToBTopeHnue u 0600IIEHE 6 1 0 bubmuorexa [IOK
https://m.edsoo.ru/7f417af8
OOmee xkonuuectBo wacoB mo | 102 6 0

porpamMmme

9 KVIACC
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Ne

HaumeHoBaHue pa3ieioB

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM (pPOBbLIE)

n/n U TeM MPOrpaMMbl Bcer | Konrpo | IIpakTuu | o0pa3oBaTe/bHBIEC PeCypChI
0 JIbHbIE ecKkmne
padoTsl | padoThl
1 | Yucna v BeIUKCIICHHS. 9 1 0 bu6mmoreka [JOK
JlelicTBUTENIbHBIC YHCIIA https://m.edsoo.ru/7f419d08
2 | YpaBHEHHS ¥ HEpABEHCTBA. 14 1 0 bubmuorexa [JOK
YpaBHEHUS ¢ OJTHOM https://m.edsoo.ru/7f419d08
TIepEMEHHOMN
3 | YpaBHEHUS U HEPABEHCTBA. 14 1 0 bubnmoreka [JOK
CHCTeMbI ypaBHEHHIA https://m.edsoo.ru/7f419d08
4 | YpaBHECHHS U HEPABCHCTBA. 16 1 0 bubnmoreka [JOK
HepaBenctpa https://m.edsoo.ru/7f419d08
5 | ®OyHKIHUH 16 1 0 bu6mmoreka [JOK
https://m.edsoo0.ru/7f419d08
6 | UucioBsle 15 1 0 bubmuoreka [JOK
110CJIeI0BATEIILHOCTH https://m.edsoo.ru/7f419d08
7 | IToBTOpeHue, o6odIIECHNE, 18 1 0 bu6mmoreka [JOK
CHCTEeMaTH3alus 3HAHUI https://m.edsoo.ru/7f419d08
OOmee koanuyectBO 4acoB 1o | 102 7 0

IIporpaMme
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