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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa dABiseTCSs OJHHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa30BaHMs: OHAa 00ECTIEYMBAET U3YUYECHUE JPYTUX JUCLUILINH, KAK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMAaHHTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
IPOJOJKEHN 00pa30BaHUs U B OBCEIHEBHOM kMU3HU. PazButre y o0ydaromumxcs
HAy4YHBIX MPEACTABICHUNH O IPOUCXOKACHUU U CYIIHOCTH anreOpanyecKux
abcTpakiuii, cnocode OTpakeHUs MATEMaTUYECKOW HAYKOH SIBJIEHUI U MPOLIECCOB
B NPUPOAE U OOILECTBE, POJIM MAaTEMaTHUYECKOIO MOJEJIMPOBAHHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y KayeCTB MBIIUIEHUS, HEOOXOAUMBIX JJIs aJanTalid B COBPEMEHHOM LU(PPOBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0/1aTh,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATh CBOW JEHCTBUS M BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYyYalolUXCsA: OHU UCHOJIB3YIOT JE€IYKTUBHBIE U
UHAYKTUBHBIE PAcCyXJIeHUs, 0000IIeHNEe U KOHKPETU3allio, a0CTparupoBaHue U
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBIE  00BEM
CaMOCTOATENLHON JAESTENIbBHOCTH 00yYarouuXxcsi, MO3TOMY CaMOCTOSTEIbHOE
pelieHue 3a1a4 ABJIAETCS pealnu3alunen e TeIbHOCTHOIO MPUHIMIA O0OyUYEeHHUS.

B crtpykrype mnporpammbl ydeOHOro Kypca «Anredpa» s OCHOBHOIO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKHE
auHUM: «Yucaa v BBIYMCICHUSY, «ANreOpandeckie BhIpaXKEHUs», «YPaBHEHUS U
HepaBeHCTBa», «DyHkiun». Kaxnas U3 3TUX coaepKaTelbHO-METOIMYECKHX
JMHUM pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3yUEHHUs Kypca, B3aUMOJEHCTBYS €
IpyTMMHM €ro JHHUAMH. B Xone wu3yueHuss y4deOHOro Kypca 0O0ydaromumcs
IPUXOJIUTCS JOTHUECKHU PacCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TMUM B Mporpammy ydeOHOro Kypca «AJredpa» BKIIOYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, TMpPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3zfenax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHMBEPCAJIBHOIO  MareMaThdeckoro s3bika. ColepkaTelbHOH U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTro Kypca «AnreOpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapakTep.

Copnepxanve nuMHUM «YuWcia W BBIYMCICHUS CIYXUT OCHOBOM IS
JaNbHENIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTHYECKOTO MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIsI IOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATUSA O YUCIIE HA YPOBHE OCHOBHOIO OOHIEr0 0Opa3oBaHUS
CBSI3aHO C PALMOHAIBHBIMM M HPPALUOHAIBHBIMHM YHCIaMM, (HOPMHPOBAHUEM
NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeHeMY 0011eMy 00pa30BaHUIo.



Copeprkanue AByX anreOpandecKux JIMHUNA — «AJreOpandecKue BhIPAKEHUSD)
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEeMaTHYeCKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
paIMOHAIBHBIX BBIpAKCHUH. ANreOpa JeMOHCTPUPYET 3HAUYCHUE MAaTEMATHKHA KaK
A3bIKa ISl TIOCTPOEHHUS MaTeMaTUYECKUX MOJeNed, OMUCAaHUS TPOIECCOB U
SBJICHMM peanbHOTO Mupa. B 3agaum oOydeHust anreOpe BXOIAT TaKKe
JanbHeilee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS, HE00XO0AUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWHGOPMATHKW, ¥ OBJAJCHUE HaBBbIKAMU
JeAYKTUBHBIX paccyxacHuii. [IpeoOpa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEHN K MAaTEMaTHIECKOMY TBOPUECTBY.

Coneprkanve pyHKIIMOHAIBHO-TPAPUUECKON JTMHUY HAIEICHO Ha MOJIyYCHHE
OOy4JaronIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEeW MaTeMaTHYECKON MOJENH
JUTSL OTIMCAHUS M UCCIICIOBAHMS Pa3HOOOPA3HBIX MPOIECCOB U SBJICHUIN B IPUPOJIE
u oOmectBe. M3ydyeHue marepuana CIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCs
YMEHUS UCTIOIh30BaTh PA3IMYHBIC BRIPA3UTEIIBHBIC CPEICTBA S3bIKA MATEMATUKHA —
CIIOBECHbBIC, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (HopMupoBaHHe
MPEICTABIICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH [IUBUJIM3AIIUU U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anrebpa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC Pa3felibl COICpPIKAHUS:
«Uucna © BBIUKACIEHUS», «ANTEOpanyecKue BBIPAKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DYHKIIHI.

Ha uzydenne yuebHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezieuni0).

COJEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciia ¥ BBIYUCTICHUSA

Jpo6u OOBIKHOBEHHBIE M JECSTHYHBIE, IEPEXOA OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. [loHaTHe panuMOHANBHOTO 4YHCIA, 3aluCh, CpaBHEHUE,
yOOPSA0OYMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndeckue JEHCTBUS €
palMOHAIBHBIMUA YKCIIaMH. Pemenne 3axad U3 peaslbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb C HaTypallbHbIM I[IOKa3aTeleM: OIpelesieHue, IMpeoOpa3oBaHue
BBIPQXEHHUI HA OCHOBE OIpeeIeHUs, 3aUCh 0oNbpIKX yucen. [IpouenTsl, 3anuch
IPOLIEHTOB B BHUJE ApoOU U ApoOU B BHIE MPOLEHTOB. TpH OCHOBHBIE 337aud Ha
MIPOLIEHTHI, PELICHNE 3aa4 U3 PEaTbHON IPAKTHKHU.



[IpumMeHeHne TPU3HAKOB  ACIMMOCTH, pPA3JIO)KEHHME HAa  MHOMKHTEIHN
HaTypaJIbHBIX YUCEIL.

PeanpHple  3aBUCMMOCTM, B TOM 4HCIe OpsMas HW  oOparHas
IIPOIIOPLIMOHAIBHOCTH.

AnredOpandecKkue BbIPAKEHUS

[lepemeHHBIE, YNCITOBOE 3HAYECHUE BBIPAKEHUSA C IEPEMEHHOU. JlomycThMBbIe
3Ha4YEeHUS NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
(dopMmyiibl. Beruucienus no gpopmynam. IlpeodpazoBanue OyKBEeHHBIX BbIpaKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBUia NpPeoOpa3oBaHUs CYMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBOMICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpHowiensl 1 MHOTOWIEHBl. CrenieHp MHOrowieHa. Ciio)KeHue, BBIYUTAHUE,
YMHOXXEHHE MHOTOWICHOB. DOpMyJbl COKpAIEHHOIO YMHOXKEHHMS: KBaApar
CyMMBI M KBaapaT pasHocTH. PopMmyna pa3sHOCTH KBaApaToB. PasioxeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHEHUE, KOpPEHb YpaBHEHHs, IpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCWJIBHOCTb YPABHEHUI.

JluHenHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pEIICHHE JIMHEWHBIX YypaBHeHHU. COCTaBJIEHHWE YpPABHEHHU 110
YCJIOBHIO 3a7jauu. Pemenne TeKCTOBBIX 3a/1a4 C TOMOIIbIO YPaBHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMs NEPEMEHHBIMH U ero rpadpuk. Cuctema aByX
JVHENHBIX YPaBHEHUW C JBYMs IEpEeMEHHbIMU. PermieHune cucrem ypaBHEHUU
cnocoOboM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3alad € IOMOIIbBIO
CUCTEM YPaBHECHUI.

DOyHKIUU

Koopaunara Touku Ha npssMou. UncioBsle IPOMEXYTKU. PaccTosiHne Mexay
JIBYMSI TOYKaMU KOOPJIMHATHOW MPSIMOM.

[IpssimoyrosibHast cucteMa koopauHat, ocu OX u Oy. AGcuucca v opauHaTa
TOYKHU Ha KOOpJAWHATHOM TiockocTh. [IpumMepsl rpadukoB, 3aaHHBIX (popMyaMu.
Yrenne rpadukoB peanbHbIX 3aBUcuMocTel. [lonarue @ynkuuu. ['paduk
dbynknuu. CroiicTBa pyuknuii. JInnerinas ¢ynkius, e€ rpaduk. ['padux dyakmmm
y = [x|. I'paduueckoe pemieHne IMHEWHBIX ypaBHEHUHW M CHCTEM JIMHEWHBIX
YPaBHEHHUM.

8 KUIACC

Yucsa ¥ BIYMCICHUS

KBanpatueiii kopenb u3 uucia. [loHstue 00 uUpPpAMOHATIBLHOM YHUCIE.
JecsTuunbie TpUOIMKEHUST HppAIMOHANBHBIX ynce. CBoHCTBa apuMEeTHIECKIX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K TPEOOPa30BaHUIO YUCIOBBIX BHIPAKEHUIN
Y BBIYMCIICHUAM. [IeiCTBUTEIBHBIEC YHCTIA.



Crenens ¢ 1enbIM NOKazaTeneM U e€ cBoricTBa. CTaHIapTHAS 3aMKUCh YKCIA.

Anrebpandeckue BRIpaKCHUSIAJTreOpandeckue BbIpakeHusl

KBagpaTHblil  TpEXwieH, pa3loKEHHE KBAaJPAaTHOIO TPEXWIEHA HaA
MHOKHUTEIIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CnoxeHue, BbIYMTAHHE, YMHOXEHHE, [I€JICHHE alreOpandeckux ApoOeH.
PannonanpHbIC BRIpOXKEHUS U UX ITPeoOpa3OBaHHE.

VYpaBHeHUS U HEPABEHCTBAY pABHEHNSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEH KBaJIpaTHOTO ypaBHEHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIC YPABHEHHUS.

['paduyeckas uHTEpHpeTalysi ypaBHEHUN C ABYMs MEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpAaBHEHHW C JBYMsS IIepeMEHHBbIMHU. lIpumepnl pemreHns cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

YHucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOW.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

OyHKIMNPYyHKIUA

[Tonstue @ynkuuu. OOnacTh oONpeAeNeHus W MHOMXECTBO 3HAYCHHM
¢bynkunn. CnocoObl 3a1aHus PyHKIUH.

I'padpux dynkuun. Yrenuwe coilcTB (yHKuMH no €€ rpaduky. IIpumepst
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEATbHBIE MPOIECCHI.

@DyHKIUK, OMUCHIBAIOIIME TPSIMYI0 M OOpaTHYIO MPOIMOPIHMOHAIBHBIC
3aBHCHMOCTH, X rpadukn. Oyukuun y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pEILICHUE YPABHEHUN U CUCTEM YPABHECHUM.

9 KNIACC

Yucjaa 1 BLIYUCJTIEHUA

PanmonanpHbie unciia, UPpAMOHAIBHBIC YUCIIA, KOHEYHbIE M O€CKOHEYHBIC
JeCATUYHBIC APOOH. MHOXKECTBO JIEUCTBUTEIBHBIX YHCE, ICUCTBUTEIbHBIC YHCIIA
KaKk OCCKOHEUHBIC JACCATUYHBIE ApOOH. B3aMMHO OJHO3HAYHOE COOTBETCTBHC
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCENT U KOOPAUHATHOM MIPSMOM.

CpaBHeHUE JICMCTBUTENBHBIX 4HCEN, apudmeTuyeckue JeHUCTBUS C
JICUCTBUTEILHBIMM YMCJIAMU.

Pasmepsl 0OOBEKTOB OKPYXAIOMIET0 MHpA, UIMTEIBHOCTh TIPOIIECCOB B
OKPYKaOIIEM MUPE.

[Tpubnmk€HHOEe 3HAYCHNE BEIMYUHBI, TOYHOCTh MpUOIKeHus. OKpyTIIeHHE
yucedn. [Ipuknaka u oeHka pe3yibTaTOB BEIYUCICHUM.

YpaBHeHUs U HEPABEHCTBA



JIunelinoe ypaBHeHME. Pemienne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelmieHus ypaBHEHUN TPETbEW U YETBEPTOU
CTEIIEHEHN Pa3JI0KEHUEM HA MHOKUTEIIN.

Pemenne npoOHO-paliMOHaIbHBIX ypaBHEHUH. PelieHue TEKCTOBBIX 3ajad
anreOpanyeckuM METOIOM.

YpaBHEeHHE ¢ ABYMs MEPEMEHHBIMU M ero rpaduk. Pemenue cucrem aByX
JIMHENHBIX YPaBHEHUH C ABYMs IIEpEMEHHBIMU. PellleHne cucreM IByX ypaBHEHUH,
OJJHO M3 KOTOpBbIX JIMHEIHOe, a Jpyroe — BTOpoW creneHu. I'padpuyeckas
UHTEpIIpETalys CUCTEMBl YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienue JIMHEMHBIX HEPABEHCTB C OJHOW IEpEeMEHHOM. PemeHue cucrem
JMHENHBIX HEPAaBEHCTB C OJHOM IepeMeHHOW. KBanpaTHele HEpaBEeHCTBA.
['papriueckas wHTEpHpeTanys HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

OyHKIMNPYyHKIUHA

KBagpartnunas ¢ynkuus, e€ rpadpuk u cBoictBa. IlapaGona, KoopauHATHI
BEPUIMHBI 1apadOoJIbl, 0Ch CAMMETPHHU MAPA0OJIBI.

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

Uucnosele  mocinenoBaTelbHOCTUHYHCI0BbIE  MOCJHEI0BATEILHOCTH U
Iporpeccuu

[loHATHE 4YHCIIOBOM IOCIEAOBATEIBHOCTH. 3aJaHUE IIOCIIEIOBATEIIBHOCTH
pEKyppeHTHOH (opmynoi u Gpopmysoil N-ro uieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMynbl N-ro 4ieHa
apru(PpMETUYECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300pakeHrne WICHOB apu(PpMETHYSCKON U TEOMETPUYECKON MpOorpeccuit
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWMHBIA M SKCIIOHCHUIMUAJIbHBIA POCT.
CnoxHbIE NPOLICHTBHI.

IINIAHUPYEMBIE  PE3YJIbTATbBI OCBOEHHUA  ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTAaThl OCBOCHHMS MpOrpamMMbl y4yeOHOrO Kypca
«Anredpa» XapaKkTepu3yrTCs:



1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY H  HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, ULEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHUM B IPYIHX HayKaX U NPUKIAAHBIX chepax;

2) rpa;kaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEN IpakIaHUHA U pean3alii €ro
opaB, IMPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'PakAaHCKOro oOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 0OCYX/IEHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHHH NPAKTUYECKHUX 3ahad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMaTHYECKOTO
o0Opa3oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCIEMHON NpodecCHOHaTbHOM
JEATEIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBHUAYATbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTalUuel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJbI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKOM HayKd Kak cdepbl uenoBeuecKOon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypOoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NeSTEIbHOCTH;

6) ¢usuuyeckoe BocnuTaHue, (popMHpOBaHHE KYJIBTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO TNPHUMEHSATh MaTeMaTHYEeCKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  obOpa3a KM3HM  (300pOBOE  IMMTAHUE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Qu3nueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPYroro 4YeI0BeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTalMel Ha IPUMEHEHUE MaTEMaTUYECKUX 3HAHUU U PELICHUS 3a1ad
B 00JacTH COXPAaHHOCTH OKpPYXAaloUleil cpenabl, IJIaHUPOBAaHUS TMOCTYNKOB U



OLICHKM MX BO3MOXHBIX IIOCIEACTBUM I OKPYXAIOIIEH Cpenbl, OCO3HAHHEM
rJ100abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIEM U MyTel UX PEIlIeHuUs;

8) ajanTanus K M3MEHAOUWUMCH YCJIOBHAM COLUMAIBHON ¥ NPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JACUCTBUSIM B YCJIOBHUAX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO AEATEIBHOCTh, B TOM YHCIIE
YMEHHE YUUTHCA y IOPYTHX JIOJAEH, MpuoOpeTaTh B COBMECTHOU AESITENbHOCTU
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHUCIE
(bopMyIupoBaTh UJIEU, HOHATHSA, TUIIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM UHCIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIMHA KOHTPMEp, KOPPEKTHPOBATh
IPUHUMAEMbIe pEIIeHUs] U ACHCTBUSA, (POPMYIMpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIBTATHI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE eiiCTBUS

ba3zoBble jornyeckue AecTBUS:

* BBISIBJISITh U XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMATHYECKUX
OOBEKTOB, TOHATUN, OTHOUIEHWH MEXIYy IOHATHAMH, (OPMYIHPOBATH
OTIpeNICNICHUS]  TOHSATWUW, YCTAHABIMBATh CYIICCTBCHHBIA  TPHU3HAK
KJaccu(uKanmy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIUMOTO aHAJTN3a;

e BOCIIPUHUMATh,  (OPMYIHpPOBATH ¥  NIPEOOPa30BBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHBIC W oOIIue,
YCIIOBHEBIC;

eBBISIBJISITh ~ MAaT€MaTUYeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopeursi B (akTax, MaHHBIX, HAOMIOJACHUSX W YTBEPKICHUSX,
npemyiaraTh  KpUTEPUH  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e ICTIATh BBIBOJBI C HCIIOJIH30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTUH;

e pa3bUpaTh JOKA3aTEIHLCTBA MATEMATHUYECCKUX YTBEPXKACHUH (MPSAMbBIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIbBHO HECIOXKHBIEC JI0Ka3aTesIbCTBa
MaTeMaThyecKux (aKkToB, BBICTpaUBaTh APrYMEHTAILMIO, TPUBOIUTH
MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;



e BBIOMpATh Crmoco0 pemieHus: y4eOHOM 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUS, BBIOMpPATh HaAMOOJEE TMOAXOANIMN ¢ y4ETOM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

e ICTIOJI30BATh BOMPOCHI KaK HCCIEIOBATEIbCKAN WHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOIPOCH], (UKCUPYIOLIUE MTPOTUBOpPEUHE, MpolIeMy,
CaMOCTOATENILHO YCTAaHABIIMBaTh KMCKOMOE W JaHHOE, (opMUpOBATH
TUIO0TE3Y, apryMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHUE;

e IPOBOJUTH TI0 CAMOCTOSITEJILHO COCTABJIEHHOMY TUIAHY HECIOKHBIN
OKCIIEPUMEHT,  HEOOJIBIIIOE  HCCIEAOBAHME  TI0  YCTAHOBJIICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKTy COOO0M;

e CAMOCTOSITEILHO (POPMYJIMPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3yjbTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTATOB, BEIBOJIOB U 000OIIECHUI;

o IPOTHO3MPOBATh BO3MOXKHOE pAa3BHTHE TPOIECCa, a TaKKe BBIIBUTATH
MIPEAIOJI0KEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

¢ BBISIBJISITh  HEJIOCTATOYHOCTh M M30BITOYHOCTh HMHGOPMAIMH, JTaHHBIX,
HEOOXOMMBIX IS PEIICHUS 3a1a49H;

e BBIOWpaTh, AaHAIM3UPOBATH, CHUCTEMATH3WPOBATh W WHTEPIPETUPOBATH
uHGOPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

e BBIOMpaTh (opMy TmpeAcTaBieHUS UWHGOPMAIMM U WUIIOCTPUPOBATH
pelaemMbpie 3aJladyd  CXeMaMH, JuarpaMMam#, WHOW TrpaduKod M HX
KOMOMHAILIMSIMU;

¢ OIICHWBATh HAIEKHOCTh HWH(POPMAIMKM TIO KPUTEPHUSAM, TPEII0KESHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHuKaTHBHBbIE YHHBeEPCAJIbHbIE YUeOHbIE NeiCTBUS:

¢ BOCIIPUHUMATh U (POPMYJIUPOBATH CYKJCHUS B COOTBETCTBUU C YCIIOBUSIMHU
U TEenIMU OOIIEHUsS, SICHO, TOYHO, T'PAMOTHO BBIPAXKaTh CBOIO TOYKY
3peHUs B YCTHBIX W NMHCHMEHHBIX TEKCTaX, JaBaTh MOSCHCHHS IO XOIy
peIIeHus 3a7]a4, KOMMEHTHUPOBATh MOTYUYEHHBIN pe3yIbTaT;

B XOJIe 00CYXICHHS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOU TEMBI,
POOJIEMBI, pelIacMoM 3a/1auy, BEICKAa3bIBaTh UJCH, HAIICIICHHBIC Ha TIOUCK
pelIeHus, COIMOCTaBJISATh CBOM CYXKIEHUS C CYXKICHUSIMH JIPYyTUX
YYaCTHHKOB JHAiora, OOHAPYKMBATh PAa3IMUAE U CXOJICTBO IO3WIINH, B
KOPPEKTHOU opme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHSI,

o PEJICTABIISATH PE3YJIbTAThI PEIICHUS 33/1a4H, YKCIIEPUMEHTA, UCCIICIOBAHUS,
MPOEKTa, CAMOCTOSITENIbHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C YYETOM
3aJlay Mpe3eHTAMU U 0COOEHHOCTE! ayAUTOPUY;



e IOHUMATh U HCIOJb30BATh MPEUMYLIECTBA KOMAHIHON U MHAUBUIYAJIBbHON
paboTHI NPU PENICHUN YUEOHBIX MaTEeMaTHYECKUX 3a/aY;

e IPUHUMATh LIE€Jb COBMECTHOM NEATEIBHOCTH, IJIAHUPOBATH OPraHU3ALMIO
COBMECTHOI paboThl, pacupelessTb BHUABI pPadOT, JOroBapuUBaThCA,
o0Cy>KIaTh IPOLECC U Pe3yJIbTAaT paboThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

ey4acTBOBaTh B TPYNIOBbIX (opmax paboTel (0OcyxneHus, OOMeH
MHEHHUSIMH, MO3TOBBI€ IITYPMBl U JPYTUE), BBINOJHATH CBOK 4YacTb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/IbI,
OLIEHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMN NMPOAYKT MO KPUTEPHUSAM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PerynsiTuBHbBIE YHHBepcaJbHbIe y4eOHbIe NeiiCTBHSA
Camoopranuzamnus:

e CAMOCTOSITEIBHO COCTABJIATh IUIAH, QITOPUTM pEUICHUS 3aJadyu (WU €ro
4acTh), BbIOMpATh CIOCOO pEIICHHS C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTUPOBATH
BAapUaAHThI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

* BJIAJIETh CIIOCOOaAMHU CaMOIPOBEPKHU, CAMOKOHTPOJISL IIpoLiecca U pe3ysibTara
penieHus: MaTeMaTUYeCKOH 3a1auH;

e IPEJBUJIETH TPYAHOCTH, KOTOPHIE MOTYT BOBHUKHYTh MPU PELICHUH 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHNMBATh COOTBETCTBUE PE3YJIBTATA JESITEIBHOCTH IOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHATH NMPUYUHBI JTOCTHKEHUSI WU HEAOCTUXKEHUS LIEJIH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOYyYarONIMICS TOJYYHUT CICTYIOIIHE
MPEIMETHBIC PE3YyJIbTATHI:

Yucia v BBIYUCICHUSA

BeImToHATE, coYeTas YCTHBIE WM THChbMEHHBIC NPUEMBI, apu(MeTHdecKue
JIEUCTBUS C PAIMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAa4eHWS YUCIOBBIX BBIPAKECHUM, MPUMEHSTH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYMCIICHUS 3HAYCHUI TPOOHBIX BBIPAKEHUN, COIAEPIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexomuTh OT oAHON (HOPMBI 3aMKMCH YUCEN K APYyroM (mpeoOpa3oBbIBATH
NECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JCCATUIHYIO TPOOBH).

CpaBHUBATh U YIOPSIOYMBATH PALIMOHATIbHBIE YKCTIA.



OKpyrasTh yKcIa.

BBINOMHATS NPUKHUIKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUM, OLIEHKY 3HAYCHUU
YUCJIOBBIX BBIPAKCHHWU. BBINOIHATE AEUCTBHS CO CTENEHSAMH C HATYpaJIbHBIMU
[I0OKA3aTEIIMM.

[IpyuMeHATs  NpU3HAKU ~ ACIMMOCTH,  DPa3jOKEHUE HAa  MHOXKUTEIH
HaTypaJIbHBIX YUCEIL.

Pemate mpakTHKO-OPUEHTHPOBAHHBIE 337a4M, CBA3aHHBIC C OTHOLICHUEM
BEJIMYMH, MPONOPLMOHAIBHOCTBIO BEJIMYMH, IPOLEHTAMU, HHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUA 3aJay C y4ETOM OIPAHUYECHUM, CBA3AHHBIX CO CBOMCTBAMMU
paccMaTpuBaeMbIX OOBEKTOB.

AJuiredOpanyecKue BbIPaKEeHUA

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoguts 3HaueHHss OYyKBEHHBIX BBIPQXKEHHUH IPU 3aJaHHBIX 3HAYCHMSIX
IIEPEMEHHBIX.

BelmonHAT,  mpeoOpa3oBaHusi  LEJIOT0  BBIPAXKEHUS B MHOTOYJIEH
MPUBEAECHUEM NTOJIOOHBIX CIIAra€MbIX, PACKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYWIEHA HA MHOIOWIEH M MHOIOWIEHAa Ha
MHOT'OYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIeCTBIATh PA3J0KEHUE MHOTOWICHOB HAa MHOMKHTEIH C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOILIEro MHOXWTENsS, TIPYNNUPOBKU  ClAraeMbiX,
npUMEHEHHUs (HOPMYII COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYWIEHOB ISl PELICHUS Pa3IMYHBIX 33]a4
13 MaTEMAaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHON ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJdbHbIMU TOKa3aTEISIMH IS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHbIE ypaBHEHUsI C OJHOM IEPEMEHHOW, NPUMEHSS IpaBUIIa
Iepexo/ia OT UCXOAHOTO YPABHEHUS K PAaBHOCHIIBHOMY eMy. [IpoBepATs, sABIsIETCSA
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METO/IbI IPHU PELICHUU JIMHEWHBIX YPABHEHUM U UX
CUCTEM.

[TonGupate mnpumepbl Map 4YHCElN, SBIAIOMIMXCS pPEIIeHUEM JUHEHHOro
YPaBHEHHUS C ABYMS IEPEMEHHBIMM.

CrpouTh B KOOPIMHATHOW IJIOCKOCTU TIpaduK JIMHEHHOTO YpaBHEHUS C
JIBYMsI TIEPEMEHHBIMH, MOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YPaBHEHUS.

Pemats cucrtemsl IByX JIMHEMHBIX YPABHEHUN C ABYMs IIEPEMEHHBIMU, B TOM
quciie rpadu4ecKu.



CocraBisaTh W peniaTh JHUHEMHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX
YpaBHEHUH IO YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 ITOJTyYECHHBIN pe3yJIbTar.

DOyHKIMHA

N300pakath HaA KOOPAMHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAWHATaM, JTy4H, OTPE3KU, UHTEPBaJIbl, 3alIUCHIBATH YHCIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKoM si3bIKE.

OTMeuaTh B KOOPJIAMHATHOW IIOCKOCTH TOYKH IO 3aJaHHBIM KOOpPIAWHATAM,
CTpouTh rpaduky TMHEHHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUHU y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXITY
BEJIMYMHAMHU: CKOPOCTb, BPEMs, PACCTOSIHME, II€HA, KOJWUYECTBO, CTOUMOCTB,
IIPOU3BOAUTENIBHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMHU MO 3HAUCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocod MpeACTaBICHHUS W aHalu3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH HH(OPMALUIO U3 TPaUKOB pPEATbHBIX MTPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIIECAYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Yucaa v BBIYMCICHUSA

Hcnonb30BaTh HayallbHbIE MPEACTABICHUS O MHOXKECTBE JIEHCTBUTEIbHBIX
YyuceN JJIs CpaBHEHUsS, OKPYTJICHHUS] U BBIUUCIICHUH, N300paKaTh IEUCTBUTEIbHBIC
4yycila TOYKaMU Ha KOOPAWHATHOU IIPSIMOM.

[IpumensaTe moHsTHE apUMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAWThH
KBaJIpaTHbIE KOPHH, UCIIOJIB3Ysl MPU HEOOXOAMMOCTH KAJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUN, COAEP)KAIIMX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEMN.

Hcnonp30BaTh 3amucu OOJIBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUYHBIX
npobeii u crenieHeit uucia 10.

AuredpanvyecKue BbIPAKEHUA

[IpyMeHATH, TOHSTHE CTENEHU C IeJNbIM IOKa3aTeJIeM, BBIMOJHATh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETBIM MOKa3aTesIeM.

BEITIONHATE TOXIECTBEHHBIE MPEOoOpPa30BaHUs PANMOHATBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACUCTBUIN HAJ MHOTOUYJICHAMH U alreOpandecKuMu APOOsIMHU.

PacxiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTENU.

[TpumeHsTh npeodpa3oBaHus BHIPAXKEHUM IJIs pEeICHUsI PAa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHMS U HEpaBeHCTBA

Pemiath nMHENHBIE, KBaJIpaTHbIE YpaBHEHUS U PallMOHAJIbLHBIE YpaBHEHUS,
CBOISIILMECS K HUM, CUCTEMBI JIByX YPABHEHHUM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTHE MPOCTEUIIINE UCCIIEIOBAHUSA YPABHEHUM U CUCTEM YPABHEHWM, B
TOM YHCJIE C IPUMEHEHUEM TpadUuecKuX MpeICcTaBlIeHn (YCTaHABIMBATh, UMEET



JM ypAaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIU HUMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT cioBecHOW (OPMYITHPOBKH 3amadul K €€ anreOpamdecKoiu
MOJEIN C IIOMONIBIO COCTABJIEHUS YPABHEHUS WM CHCTEMbl YpPaBHEHHI,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBII pe3yybTarT.

[IpuMeEHAT, CBOWMCTBA YHCIOBBIX HEPABEHCTB [UJI1 CPABHEHUSA, OLICHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpauyuecKky0 WUTIOCTPALIMI0 MHOMKECTBA PEIICHUH HEpPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DOyHKUIMHA

[loHrMaTh W UCMHOJB30BaTh (PYHKIIMOHAJIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAYCHUS), ONpEACsaTh 3HAUYCHHE (PYHKIHUM IO 3HAYCHUIO
aprymMeHTa, OlpeeiaTh CBOMCTBA (PYHKINH 10 €€ rpaduky.

Crtpoutsb rpaduku dJeMEeHTapHBIX (QYHKIIUA BUA:

y=k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBaTb CBOICTBA YHCIOBON
dbyHkuuu o e€ rpaduky.

K xoHiy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJYYUT CIIECAYIOIINE
IIPEIMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHHBATh M YHOPSAOUYNBATH PALIMOHAIBHBIE U UPPALIMOHATIBLHBIC YHCIIA.

Breinmonuate apudmeTudyeckue JEHCTBUS C  pallMOHAIBHBIMU  UYHCIIAMH,
coyeTasg YCTHbIE M NUCbMEHHBIE TNPUEMBI, BBINOJHITH BBIYHACICHUSA C
UppalMOHaIbHBIMU YUCIAMHU.

HaxoguTh 3HaueHWsI CTENEHEW C MEIbIMU IOKA3aTeIsIMU M KOPHEM,
BBIYUCIISITh 3HAYECHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyraiaTh JI€UCTBUTEIbHBIC YHMCJA, BBINOJHATH MPUKUJKY peE3yJibTaTa
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHMs U HEPABEHCTBA

Pemiath JMHEHbIE W KBaJApaTHbIC YPaBHEHUS, YPaBHEHHUS, CBOMSIIUECST K
HUM, POCTENIIINEe TPOOHO-pallMOHATIbHBIE YPaBHEHUS.

Pemate cucrtemel ABYX JIMHEHWHBIX YPaBHEHUH C JBYMs IIEPEMEHHBIMU U
CHUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JINHEWHBIM.

PemaTe TeKCTOBBIE 3amauyM aiareOpamdyeckuM CIocOOOM C  TTOMOIIBIO
COCTAaBJICHUS YPABHEHMUS UIIA CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEUIIINE UCCIICNOBAHUSA YPABHEHUM U CUCTEM YPABHEHWM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHUi (YCTaHABIMBATh, UMEET
JM ypAaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIM HMEET, TO CKOJBKO, U
npouee).



PemaTe nMHENHbIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paKaTh
pelIeHre HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3aIIMCHIBATH PEIICHHE C IOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMBl  JMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOUAIOLIME KBAJPAaTHOE HEPABEHCTBO, H300pa)kaTb pPEIICHUE CHUCTEMBbI
HEPABEHCTB HA YUCJIOBOM NPSMOM, 3aIIMCHIBATh PELIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELIEHUN PA3JIMYHBIX 331a4.

DyHKIMHA

Pacno3naBaTe (QyHKIMM HU3y4eHHBIX BHJOB. Illoka3piBaTh cxemMaTHUECKU

pacIoyio’keHNe Ha KOOPAMHATHON TUIOCKOCTH TpadukoB pyHKImit Buga: y = KX, y
=kx+by=kix,y=ax2+bx+c,y=x3,y= Vx, y = |X|, B 3aBHCHMOCTH OT
3HaYeHUH K03(h(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIMA.

Crpouth U HM300paxaTb CXEMaTUYECKU TpaPUKHA KBAIPATUUHBIX (DYHKIIHIA,
OMKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIUHI MO UX TpaduKam.

Pacno3naBaTh KBaJpaTUuHy0 QYHKIUIO 110 (opMylie, TPUBOJIUTH PUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

Yuc/ioBble MOCIEA0BATEILHOCTH H IPOTPeCcCHu

Pacnio3naBaTh apu@METHUYECKYI0 M TE€OMETPUYECKYI0 TMPOrpPEeCcCHH MpHU
pa3HbIX CIIOCO0aX 3a/laHuUs.

BbINONMHATE  BBIUMCIACHHUS C UCHOJb30BaHUEM (OpMYyNI n-ro 4jieHa
apuPMETUIECKON 1 T€OMETPUUECKON MPOTrPECCHii, CYMMBI TIEPBBIX N YJICHOB.

N300pakath 4Yj€Hbl IMOCJIEI0BATEILHOCTH TOYKAMU HA KOOPJIWHATHON
MJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMU, B TOM
qyclie 3a7aud U3 pealbHON KU3HM (C UCIIOJIb30BAaHUEM KaJbKYJISTOpa, HU(POBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Kourpoubnbie IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edso0.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PpaBHCHILA 1 HEpaBeHCTBa 20 1 https://m.edsoo.ru/7f415b90
bu6nmoreka [JOK
4 KoopuHatet i rpaguii. Gynkin 24 1 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
IT 1
> OBTOpeHHE 1 000DICHHE 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bubmuorexa [JOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM - bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
AnrebpanyecKue BhIPAKCHHUS. bubnuorexa [JOK
3 L 5 1
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaKEHHUS. bubnnorexka [JOK
4 15 1
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o Oynicuun. HHCI0BbIE pyHKLMH o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 HosTopenne u obobmene 0 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5} 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8

9 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 Uucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubnuoreka [{OK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PABHECHHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
) 1 1
> YHKHHH 6 https://m.eds00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3ALIHS 18 1 bu6nmorexa LIOK
3HaAHUU https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Marematuka. Anre6pa : 7 kiacc : 6a30BbIi ypoBeHb : yueOHuk / FO. H.
MakapsiueBa, H. I'. Munnrok, K. 1. Hemkosa, C.b. CyBoposa ; nox pen.C.A.
TenskoBckoro. — 15- e uzn., mepepad. — Mocksa : [Ipocsemienue, 2023. —
255 c.

Marematuka. Anreodpa : 8 kiacc : 0a30Bbli ypoBeHb : yueOHuk / FO. H.
MakapsiueBa, H. I'. Munniok, K. Y. Hemkosa, C.b. CyBoposa ; nox pen.C.A.
TemsikoBckoro. — 17- e uzn., ctep. — Mocksa : [IpocBemenue, 2024, — 319
c.

Marematuka. Anredpa : 9 kimacc : 6a30BbIi ypoBeHb : yueOnuk / FO. H.
MakapsrueBa, H. I'. Munarok, K. U. Hemkosa, C.b. CyBopoga ; noa pen.C.A.

TensikoBckoro. — 15- e uzn., nepepad. — Mocksa : [Ipocsemenue, 2023. —
255 c.

METOANYECKHUE MATEPUAJIBI JIJISA YUUTEJIA
Marematuka. Anredpa : 7—9-¢ kiacchl : 6a30BbIi YPOBEHB : METOJIUYECKOE
nocoOue K npeaMeTHou TuHun yueOHuKoB no anreope 0. H. Makapsiuesa, H.

I'. Munmrok, K. U. HemikoBa u ap./ — 2 € u3a., crep. — Mocksa :
[Ipocsemenne, 2023. — 54 c.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bu6nuoreka [IOK



