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MNOACHUTEJIBHAA 3AIINCKA

Anrebpa sABIsSETCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHus: OHA 00ECIeUnBaeT U3yUeHUE APYIUX JAUCLHUIUIMH, KaK €CTECTBEHHO-
HAay4YHOr0, TaK W TYMAaHUTApPHOIO LMKIOB, €€ OCBOCHHE HEOOXOAUMO s
IPOJODKEHNs 00pa30BaHUs U B ITOBCEHEBHOM *U3HU. Pa3BuTue y o0ydaromumxcs
HAyYHBIX TPEJCTABICHUNH O TMPOUCXOXKACHUM U CYLUIHOCTH alreOpandecKux
abcTpakuuii, cnocobe oTpakeHHs MaTeMaTHYeCKOM HAYKOMW SBICHUHN U MPOILIECCOB
B IpUpOJE W OOIIECTBE, POJIM MATEMaTHYECKOTO MOJECIUPOBAHUS B HAYYHOM
NO3HAaHUM U B IPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHMUS
M Ka4eCTB MBIILJICHHS, HEOOXOIUMBIX AJIs aAaNTallid B COBPEMEHHOM IIU(POBOM
oOmectBe. M3yueHue anreOpbl oOecleUMBAET pa3BUTHE YMEHHUs HaOII0JaTh,
CpaBHMBaTh, HAXOAWTb 3aKOHOMEPHOCTH, TpeOyeT KPUTHUUHOCTH MBILUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHSI U BBIBOABI,
dopmynupoBath yTBep)kaeHH. OcBOEHUE Kypca alredpbl 00ecneurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUIEHUST OOYYalolUXCs: OHM MCHOJIB3YIOT JI€IyKTUBHBIE U
UHAYKTUBHBIE PacCyKJeHus, 0000LIEHNE U KOHKPETU3AIUI0, abCTparupoBaHue u
aHaioruto. OOyuenue  anrebpe  mpenanoyaraeT  3HAYUTENIbHBIH  O00BEM
CaMOCTOSITENIbHON ~ JI€ATEIbHOCTH OOYyYalolUXCsl, IO3TOMY CaMOCTOSATEIbHOE
pelIeHune 3aa4 SIBISIETCS peau3aliuei 1eaTeIbHOCTHOTO MPUHILINAIIA 00YUYEHUS.

B crpykrype mnporpammbl yueOHOro Kypca «Anaredpa» uisi OCHOBHOTO
o0miero o6pa3oBaHHsi OCHOBHOE MECTO 3aHHMAIOT COAEPKATeIbHO-METOANYECKUE
auHUM: «Hucna ¥ BBIYKCIEHUS», «ANTeOpandecKue BhIPAKEHUS», «YPaBHEHUS U
HepaBeHCTBa», «Dynkiumy. Kaxnas u3 3TUX COAepKaTeIbHO-METOIUYECKUX
JVHUH pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YUYEHUsI Kypca, B3aUMOAECUCTBYS C
ApPYyTMMH €ro JHHHUSIMH. B Xone wu3ydeHuss ydeOHOro Kypca O0O0ydaroImumcs
OPUXOOUTCS JOTMYECKU PACCYKJATh, HUCIIOIb30BAaTh TEOPETHKO-MHOKECTBEHHBIM
A3bIK. B CBA3M ¢ 3TUM B mporpaMMy y4yeOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3jeiax
MaTeMaTHIECKOro 00pa3oBaHUS U CIIOCOOCTBYIOIINE OBJIAJCHUIO 00YyYaIOIIUMUCS
OCHOB  YHUBEpCaJIbHOro Mmaremarudeckoro s3pika. CopepkaTenbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Anredpa» SBIsSETCAS €ro
VHTETPUPOBAHHBINA XAPAKTEP.

Copepxanne nuHMM «Yuclia W BBIYUCICHUS» CIYKUT OCHOBOW MJis
JANbHEHNIIEro U3y4YeHUs MaTeMaTHKU, CIOCOOCTBYET Pa3BUTHIO y OOYyYarOIIUXCS
JIOTUYECKOTO MBIIIIEHUS, (POPMUPOBAHUIO YMEHHS MOJIB30BATHCS aJrOpUTMaMHu, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCEIHEBHON
KHU3HU. Pa3BUTHE MOHATHA O YMCIe HAa yPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBA3aHO C PAlMOHAJIBLHBIMU W HWPPALMOHAIBHBIMU YHCIIaMU, (OPMUPOBAHUEM



MPEJICTaBJICHUN O JEHUCTBUTEIBHOM YHCJE. 3aBEpIICHHE OCBOCHHS YHCIIOBOU
JIMHUU OTHECEHO K CpeIHEMY 00I1eMy 00pa30BaHUIo.

ConepxaHue IByX ainreOpandeckux JUHUN — « AIre0pandecKue BhIPaKSHUS
U «YpaBHEHUS] U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO y OOYyYArOIIUXCS
MaTEMaTUYECKOTO arrmapara, HeOOXOJAMMOTrO JiS PelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o00pa3oBaHMsl y4eOHBIM MaTepuas TPYHIUPYETCS BOKPYT
paIlMOHANIBHBIX BRIpAXKEHUHN. ANreOpa JEMOHCTPUPYET 3HAUCHHWE MAaTEMATUKH Kak
S3bIKa IS TIOCTPOCHUSI MAaTeMaTH4YEeCKUX MOJIeNIeH, OMUCAHUSl MPOIECCOB H
ABJICHUN peanbHOro Mupa. B 3agaun oOydeHus anreOpe BXOIAT TaKKe
JanbHeilee pa3BUTHE AJNTOPUTMUYECKOTO MBIIIIEHUS, HE00X0IUMOro, B
YaCTHOCTH, JJIS OCBOCHHS Kypca WH(OpPMATHUKHA, M OBJAJCHUE HaBBIKAMHU
JIeNyKTUBHBIX paccyxkaeHuid. [Ipeodpa3oBanne cUMBOJIBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUs, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxkanue GyHKIMOHATBHO-TPAPUUECKON IMHUM HAIIEJICHO Ha MOJIyYeHHE
oOy4JaronMMucs 3HaHUW O (PYHKIMSAX KaK Ba)KHEHIIeW MaTeMaTuuecKod MOJAeNn
JUISL ONMCAHUsS M UCCIENOBaHUS pa3HOOOPa3HBIX MPOLECCOB U SIBJICHUN B IPUPOAE
u obmiectBe. M3yueHue marepuana crnocoOCTBYET PA3BUTHUIO y OOyYarOUIUXCs
YMEHUS UCTIOIH30BaTh PA3JIMUHbIE BBIPA3UTENIbHBIE CPEICTBA SI3bIKA MATEMATUKUA —
CJIIOBECHBIC, CHMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaa B (OpMUpPOBAHUE
MPEACTABICHUN O POJIM MATEMATHUKHU B PA3BUTUU LIMBUIIU3AIUU U KYJIbTYPBHI.

CornacHo ydeOHOMYy IlaHy B 7-9 Kiaccax wH3ydaercsi Y4eOHBIM Kypc
«Anrebpa», KOTOpBIN BKIIOYAET CIEAYIOIIUE OCHOBHBIE pPAa3/eNibl COJAEPIKAHMS:
«Yucna ¥ BBIYHUCICHUN», «ANTreOpandeckre BBIPAKEHUS», «YPaBHCHHUS U
HEPABEHCTBA», « DYHKIUW.

Ha uzyuyenue yuebHoro kypca «Anredpa» orBoaurcs 306 yaco: B 7 kiacce
— 102 4gaca (3 ygaca B Hemento), B 8 kimacce — 102 gaca (3 waca B Heneno), B 9
kiacce — 102 4gaca (3 yaca B HeZleli0).



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Yucia 1 BHIYHCICHUA

Jpobu OOBIKHOBEHHBIE M JAECATUYHBIC, MEPEXO] OT OJHOW (OPMBI 3amMHUCH
npobeit k gpyroil. IloHsTHe panMOHaIBLHOrO 4YHCJA, 3aluch, CpPaBHEHHUE,
yHOPSAOYMBAaHUE  PALMOHAIBHBIX uuced. Apudmernueckue JeicTBUS €
palMOHAIBHBIMY 4YMclIamMu. Pemenue 3aga4 U3 peaJbHOW IIPAKTHKM HA 4acTH, HA
IpoOu.

CreneHb C HaTypaJbHBIM IIOKa3aTeJEeM: OIpeAelieHue, MpeoOpa3oBaHUe
BBIPXKEHUI HAa OCHOBE OIpeNeeHUs, 3aIUCh 00apIMX yucel. [IpoueHTsl, 3anuce
IPOLEHTOB B BHUJE ApoOU U JpoOU B BHUJIE MPOLEHTOB. TpU OCHOBHBIC 33J]aud Ha
IIPOLIEHTHI, PEIICHUE 3a1a4 U3 PEaIbHON IPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JIEIMMOCTH, PAa3JIOKEHUE HAa  MHOXHUTEIU
HATypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4YHCiIe T@psMas ©  oOparHas
IPONOPLIHOHAIBHOCTH.

AuredpanvecKkue BbIPaKeHUs!

[IepeMeHHBIE, UMCIOBOE 3HAYEHNUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBbIE
3Ha4YeHUs nepeMeHHbIX. lIpeacraBnenne 3aBUCMMOCTH MEXAY BEIUYMHAMU B BUJIE
dopmyinbl. Beruucienus no popmynam. [IpeodpazoBanne OyKBEHHBIX BbIPAXKEHUMH,
TOXKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuUia MpeoOpa3oBaHUs CYMM H
IIPOM3BENICHUH, TTpaBUjIa PaCKPbITUS CKOOOK U IIPUBEIEHUS OJOOHBIX CIIaracMbIX.

CBoiicTBa CTENEHH C HATYPAIbHBIM [TOKA3aTEIEM.

OnHounensl 1 MHOrouwneHbsl. CreneHp MHOrowieHa. CinoKeHue, BBIYUTAHHUE,
YMHOXXEHHE MHOIOWICHOB. DOpMyJbl COKpAlEHHOIO YMHOXKEHHs: KBaapar
CyMMBl M KBajgpar pasHoctu. Popmyna pa3HOCTH KBaAparoB. Pazmoxenue
MHOT'OYJIEHOB HA MHOKHUTEIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBujia IpeoOpa3oBaHMsl YpPaBHEHUS,
PABHOCWIBHOCTb YPaBHEHUU.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YUCIO KOPHEH JMHEHWHOIO
YPaBHEHHMS, pEIICHHE JIMHEWHBIX YypaBHEHHU. CocCTaBlIEHUME YpPaBHEHHU 110
YCJIOBHIO 3aJ1ayi. PeleHne TeKCTOBBIX 3a/1a4 ¢ IIOMOILbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMs NEPEMEHHBIMH U ero rpa¢uk. Cucrema IByX
JIMHEWHBIX YPAaBHEHHMU C JByMs INEPEMEHHBIMH. PemeHue cucrem ypaBHEHHU
Ccroco0OM TOJCTAaHOBKU. [Ipumepbl peleHuss TEKCTOBBIX 3a/ad C IOMOIIbIO
CHUCTEM YPaBHEHHUM.

DOyHKIUU



Koopaunara Touku Ha npssmMon. UucinoBsle TpoMeXyTKU. PaccrosiHue mexay
JIBYMsI TOUKAMU KOOPAMHATHOMN IIPSAMOM.

[IpsimoyronpHas cucrema xkoopauHat, ocu OX u Oy. Alciucca U opauHaTa
TOUYKH HAa KOOPAMHATHOM I10cKoCcTH. [IpuMepsl rpadukoB, 3a1laHHBIX (GOpMYJIaMu.
Urenne rpadukoB peanbHbIXx 3aBucuMocTeil. [lonstne dynkuuu. [paduk
¢ynkuuu. CoiictBa pyHkumil. JIunelinas ynkuus, e€ rpaduk. ['padux pyHkumn
y = |X|. I'padmueckoe pelieHue TUHEWHBIX YPAaBHCHUH M CUCTEM JIMHCHHBIX
YPaBHEHUM.

8 KUIIACC

Yucia 1 BBIYUCICHUSA

KBagparuelii kopeHb u3 uucia. [loHsTHe 00 HppaLMOHAIBEHOM YHCIIE.
HecsaTuunbie TpUOIMKEHUST UpPAIMOHANIBHBIX yucen. CBoiicTBa apuMeTHYeCKuX
KBaJIPATHBIX KOPHEW U X MPUMEHEHUE K MPeoOPa30BaHUIO YHCIIOBBIX BBIPAXKEHUMN
Y BBIYHMCJIEHUSM. JIeHCTBUTEIIbHBIE YHCIIA.

Crernenb ¢ 1eNbIM MoKa3zaresieM U €€ cpoiictBa. CTaHaapTHAS 3alUCh YKCIa.

AuredOpandecKkue BbIPAKEHUS

KBagparnpii  TpéxuineH, pas3ioK€HUE KBAAPATHOTO  TpPEXUJEHAa Ha
MHOXUTEIIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOWMCTBO ajreOpanveckoil apoowu.
CrnoxeHue, BbIUMTAHHE, YMHOXEHUE, [IeJICHHE alreOpandeckux ApoOeH.
PanronanbsHbIe BRIpaXXEHUS U UX MPEe0Opa3OBaHHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmylia KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Penienue ypaBHEHUM, CBOASAIINXCS K JUHENHBIM U KBaJIPATHBIM.
[Ipocreitmme qpoOHO-paIrOHATBHBIC YPaBHEHHUSI.

I'paduaeckas nHTEpHIpETAS YPaBHEHUH C ABYMS IIEPEMEHHBIMU U CHCTEM
JUHEWHBIX YpAaBHEHUW C JBYMsS NepeMeHHbIMHU. l[Ipumepnl pelieHus cucreM
HEJIMHEWHBIX YPABHEHU C IByMs IEPEMEHHBIMU.

Pemenre TekCTOBBIX 3a7a4 aareOpandecKuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWMCTBA. HepaBeHCTBO ¢ 0OHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DOyHKIMHA

[Tousitue ¢ynkuuu. OOgacTh ONpeAeieHUuss W MHOXKECTBO 3HAYCHHM
bynkiuu. CriocoOsl 3a1aHust PYyHKITHA.

I'padux dyukmuu. Yrenue coiictB dyHkiuu mno e€ rpaduky. [Ipumeps
rpadukoB PyHKIHN, OTpAXKAIOIIUX PEAbHbBIE MPOIECCHI.



@OyHKIIMY, ONMUCHIBAIONIME TMPSAMYI0 ¥ OOpaTHYH TPOMOPIUOHATBHEIC
3aBHCHMOCTH, HX rpaduki. OyHkuun Y = X2, y = X3, y = VX, y=|x|. Ipaduueckoe
pelICHNE YPABHEHNUN U CUCTEM YPAaBHEHUM.

9 KJIACC

Yucaa 1 BIYUCTCHUA

PanmonansHble yncia, UppalMoOHATBHBIC YUCIIA, KOHEYHbIC U OCCKOHEUHBIC
JecATUYHBIE ApoOU. MHOKECTBO AEMCTBUTENBHBIX YUCEN, AEHCTBUTEIbHBIC YHCIIA
KaKk OCECKOHEUHbIC JEeCATUYHBIE ApoOM. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
MEXKy MHOKECTBOM JIEUCTBUTEIBHBIX YACEN U KOOPJAUHATHOU MPSIMOIA.

CpaBHEHHE JEUCTBUTEIBHBIX 4HCEN, apuPMETHUECKUE JIEHCTBUS C
JNEUCTBUTEILHBIMH YHCIIAMU.

Pa3mepsl OOBEKTOB OKPY’KAIOIIETO MHUPA, [JIUTEIBHOCTh IMPOIIECCOB B
OKpY>KarOLIEM MHpE.

[TpubnuxEHHOE 3HAUCHUE BEIUYMHBI, TOYHOCTh NpuOIKeHus. OKpyrieHune
yucen. [Ipuknaka u oneHka pe3ynbTaToOB BEIYUCICHUM.

YpaBHeHUs] 1 HEPABEHCTBA

JIunenHoe ypaBHeHUe. PellieHrne ypaBHEHUN, CBOASIIUXCA K JIUHEUHBIM.

KBanparnoe ypaBHeHue. Peunienue ypaBHEHUM, CBOASAIINUXCS K KBAJIPAaTHBIM.
bukBanparnoe ypaBHeHue. Ilpumepsl pemieHnus ypaBHEHUM TPETbEd U YETBEPTOU
CTEIEHEN PA3TI0KEHUEM HA MHOKUTEIIH.

Pemenue npoOHO-paliMOHANBHBIX YpaBHEHHM. PeleHune TEKCTOBBIX 3aaad
anredOpanyeckuM MEeTOIOM.

VYpaBHeHue ¢ AByMsl MIEpeMEHHbIMU U €ro rpaduk. PemieHue cucrem IBYyX
JIMHEWHBIX YPABHEHUM C IByMS [IEPEMEHHBIMU. PellieHne cucrteM IByX ypaBHEHUH,
OJIHO W3 KOTOPBIX JMHEWHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
WHTEPHPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMHU.

Perienune TeKCTOBBIX 3a/1a4 anredpandeckuM CrocoooM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHEHHBIX HEPABEHCTB C OJAHOM IepeMEHHOW. Pemenne cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HEpaBeHCTBA.
I'paduueckas uHTEpHpeTalnyss HEPABEHCTB W CHUCTEM HEPABEHCTB C ABYMS
IIEPEMEHHBIMM.

DOyHKIMHA

KBagparnunas ¢ynkums, e€ rpadguxk u cpoiictBa. [lapabona, KoopaHHATHI
BEPIIMHBI TapadOoJIbl, OCh CAMMETPHUH MAPaAOOJIbI.

I'padukn dyuxmmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux
CBOMCTBA.

Yucii0BbIEe IOCIEA0BATEIBHOCTH M MPOrPeCcCUH



[loHsiTME 4YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHuE IOCIEH0BATEIbHOCTH
pEKyppeHTHOI (opmMyioi u Hhopmysoil N-ro wieHa.

Apudmernueckas U reoMerpuueckas mnporpeccud. @opmyibl N-ro 4jieHa
apu(pMeTUYECKON U reOMETPUUECKOI MPOTrPeCCHii, CyMMbI IIEPBBIX N UJICHOB.

N3o0pakeHue 4ieHOB apuPMETHIECKON 1 T€OMETPUUECKON TTPOTPECCHIA
TOYKaMH Ha KOOPJAMHATHOU MIIOCKOCTH. JINHENHBIN U DKCIIOHEHIMAJIBHBIN POCT.
CI10HBIE TPOLIEHTHI.

IHNIAHUPYEMBIE  PE3YJIbTATBI OCBOEHHA  ITPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJ/IBTATDBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«Anrebpa» XxapaKTepU3yHOTCS:

1) matpuoTHyecKoe BOCIMTAHHE:

IIPOSIBJICHUEM HHTEpeca K [POLUIOMY M  HACTOALIEMY POCCUUCKOU
MaTeMaTUKH, IIEHHOCTHBIM  OTHOIIEHHWEM K JIOCTHDKCHHSIM  POCCHICKHX
MAaTe€MaTHKOB U POCCHMCKOM MAaTEMATHYECKOM IIKOJbI, K MCIOJb30BAHUIO JTHUX
JOCTHKCHUM B IPYTUX HayKaX W MPUKIAAHBIX chepax;

2) rpaskaaHcKoe H JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN IrpaklaHWHA U pealii3aliu ero
mpaB, TMPEJICTABICHUEM O MaTeMaTHYEeCKUX OCHOBax (yHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYD, SBICHUHN, MPOIEAYP TPakIaHCKOTO 00IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO 3TUYECKHUX MPOOJIEM, CBI3aHHBIX
C TMPAaKTUYECKUM IPUMECHEHUEM JOCTHMKEHHUM HAyKW, OCO3HAHUEM Ba)KHOCTH
MOPAIbHO-3THYECKUX TPUHIUIIOB B IESITEIbHOCTU YYEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha AaKTUBHOE YyYacTH€ B PEHICHUHM NPAKTHUYECKUX 3aj]ay
MaTeMaTUYECKOW HAaIMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMAaTHYECKOIO
o0pa3oBaHMsl Ha TMPOTSHKCHUHM BCEH JKU3HU I YCHEHIHOW TpodecCHOHATbHON
NEATeIbHOCTH W Pa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJUBUIYATHHON TPACKTOPUU 00pa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) acTeTMYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY M  O3CTETHUYECKOMY BOCIPHUSATHIO
MaTeMaTUYECKUX OOBEKTOB, 3ajiau, PEIICHUN, pacCyXIeHUW, YMEHHUIO BUJIETH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NO3HAHHUSA:



OpUEHTALMEd B JIEATEIBHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
IPEACTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, IPUPOJIBI U
oOlecTBa, MOHMMAaHMEM MATEMATHYECKOW HAyKdM Kak cdepbl YeloBEeUeCKOu
NESTEIbHOCTH, ATAOB €€ pa3BUTHUS U 3HAYUMOCTU JJI Pa3BUTHUS LMBWIN3ALNH,
OBJIAJICHUEM SI3bIKOM MATEMATHKM M MATEMATHYECKOW KYJBTYpPOW Kak CPEICTBOM
NO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HAaBBIKAMHU HCCIEI0BATEIBCKON
NesTENbHOCTH;

6) ¢usmuyeckoe BocnuraHue, (opMHpoBaHHMEe KYJbTYPHI 310POBbS H
3MOLMOHAJIBHOIO 0J1arOMOyYHusi:

TOTOBHOCTBIO MPHUMEHSATH MaTEMaTHYECKUE 3HAaHUS B HMHTEPECAX CBOETO
3I0pOBbsl, BENEHUS  370pOBOro  oOpa3a KU3HM  (310pOBOE  IMTAHUE,
cOaaHCUPOBAaHHBIA PEXUM 3aHATUH U OTAbIXa, peryjspHas (Quznueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa peQieKCHM, MPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO )K€ MpaBa JPyroro 4ejaoBeKa;

7) 3ko/10rMYecKOe BOCIINTAHME:

OpHUEHTAlled Ha MPUMEHEHUE MaTeMaTUYECKUX 3HAHUN Ui pelleHus 3ajad
B 00JIACTU COXPAaHHOCTH OKPY>KAIOIIEH Cpeapl, IUIaHUPOBAHHUS MOCTYNKOB U
OLICHKM WX BO3MOXXHBIX MOCIEACTBUU I OKPYKAIOIIEH Cpeabl, OCO3ZHAHUEM
rJ1I00aJIbHOTO XapaKTepa SKOJOTMYECKUX MPOOJIEM U yTeN UX PEIICHUS;

8) aganTanusi K M3MEHAIIUMCS YCJIOBHAM COLMAJIBHONW M NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBHUSAX HEOMNPENEIEHHOCTH, MOBBIIICHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTHUUECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUTbCA y IPYTHX JIojed, MpuoOperarb B COBMECTHOM JAEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHLUU U3 OIbITA IPYTUX;

HEOOXOAUMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHMA, B TOM YHCIE
(opMyIupOBaTh UJIEU, OHATHUSA, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTb JCQUIUTHl COOCTBEHHBIX 3HAHUN U
KOMITETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO  CHUTYalUIO, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMIl KOHTpPMEp, KOPPEKTUPOBATH
IPUHUMAaeMble pEIICHUsT U ACUCTBUSA, (OPMYyIHUPOBATH M OIICHUBATh PHUCKU U
NOCJIEICTBUSL, POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATDI
Io3HaBaTe/ibHBbIE YHHBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

Ba3oBble JJoruueckue aeicTBUA:



BBISIBJISITh M XapPaKTEPHU30BaTh CYLIECTBEHHbBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, MOHSTHI, OTHOIICHUN MEXIy MOHATUSIMHU, (POPMyIUpOBaAThH
ONpPENECICHUS] TOHATUN, YCTAHABIMBATh  CYIIECTBCHHBIM  IPU3HAK
KJaccu(UKaluy, OCHOBAaHUS JUIsi OOOOIIEHUS M CpPaBHEHMS, KPUTEPUU
MIPOBOJIMMOTO aHAIU3A;

BOCIIPUHUMATh, (POPMYJHUPOBATH M  MPEOOpPa3OBbIBATH  CYKIACHUS:
YTBEPJUTEIbHBIC U OTpHULIATENIbHBIC, €IWHUYHBIC, YaCTHBIE W OOIIHE,
YCJIOBHBIE;

BBISIBJISAITH ~ MAaTEMAaTUYECKME  3aKOHOMEPHOCTH,  B3aUMOCBA3U U
npoTuBopeursi B (dakTax, JaHHBIX, HAOMIOACHUSAX U YTBEPKICHUSX,
npeiaratb ~ KpUTEpUM Uil BBIABICHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUHI;

JIeJIaTh BBIBOJBI C HCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JIE€IYKTUBHBIX W
MHAYKTUBHBIX YMO3AKIIOUEHUN, YMO3AKIFOUYEHUH 110 aHAJIOTUH;
pa30uparh JI0Ka3aTeNIbCTBA MATEMATUUECKUX YTBEPXKIECHUHN (TIpsIMbIE U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSATENIHO HECIOXXHBIEC JI0KAa3aTeIbCTBA
MaTeMaTU4eCKuX (PaKkToB, BBICTpAaUBATh AapryMEHTAIUIO, IPUBOJIUTH
MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYK/ICHHUS;
BBIOMpATh CIOCOO pemieHusi yd4eOHOM 3amauu (CpaBHHUBATh HECKOJIbKO
BApUAHTOB pEIleHUs, BBIOUpATh HaMbOJee TMOAXOIANMN ¢ Yy4ETOM
CaMOCTOSITEJILHO BbIJICJICHHBIX KPUTEPUEB).

ba3oBbie uccienoBare/ibCKue JeiCTBUS.

MCIIOJIb30BaTh BOMPOCHI KaK MCCIENOBATEILCKUM MHCTPYMEHT MO3HAHMS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIHME MPOTUBOpEUne, Mpodiaemy,
CaMOCTOATETILHO YCTAaHABIIMBAaTh HMCKOMOE U JaHHOE, (HOPMHUPOBATH
TUII0TE3Y, apTYMEHTHPOBATh CBOIO TTO3UIINI0, MHCHHCE,

MPOBOJIUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECJIOXKHBIH
OKCIEPUMEHT,  HEOOJbIIOE  HCCIEAOBAHME IO  YCTAHOBJICHUIO
OCOOCHHOCTEHI MAaTEeMaTHYECKOTO OOBEKTa, 3aBHCHMOCTCH OOBEKTOB
MEXy CoOOM;

CaMOCTOATENIHLHO (POPMYJIMPOBATH 000OIIEHUS U BBIBOJIBI 110 PE3yJibTaTaM
NPOBEAEHHOTO HAONIONECHUS, UCCIEIOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOIECCa, a TaKKE BbIJIBUTATh
MPEANOIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢c nuHpopmanueit:

BBIABJIATHE HCEJOCTATOYHOCTh H N30BITOYHOCTD PIH(l)OpMaI_[I/II/I, JaHHBIX,
H€O6XOI[I/IMBIX I pCIICHUA 3ada49u,



BbIOMpaTh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(OpMALMIO PAa3IUYHBIX BUJOB U (POPM MPEACTABICHHUS;

BbIOMpATh (GOpMy TMpEACTaBICHUS HHPOpMAUMU M HWILTIOCTPUPOBATH
pelaeMble 3aJayd CXeMaMH{, JauarpaMMaMH, HWHOM rpadukoil U ux
KOMOMHAIUSAMU;

OLICHMBATh HAAEKHOCTh MH(OpPMAIMU MO KPUTEPUSM, NPETIOKEHHBIM
YUHUTENIEM WU CHOPMYITHUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHKaTHBHbIE YHMBeEpPCAJIbHbIE Y4eOHbIe TelCTBUS:

BOCIIpUHUMATh W (GOPMYJIHpPOBATH CYXKICHUS B COOTBETCTBUU C
YCJIOBUSAMH U 1EISIMU OOIIEHUs, ICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MHUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly pelIeHus 3aa4l, KOMMEHTHUPOBATh MTOJYUYEHHBIN PE3YJIbTAaT;

B X0JI¢ OOCYXKJIEHUS 3a/1aBaTh BOIIPOCHI TIO CYIIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, pelliaeMoi 3a/1auu, BhICKa3bIBaTh UJI€H, HAIICJICHHBIC HA TTOUCK
pELICHUs, COIOCTAaBJIATh CBOM CYXXIEHUA C CYXICHUSIMH JIPYTUX
YYaCTHHKOB JUaiora, oOHapy>KMBaTh Pa3jMuhe U CXOJACTBO TO3HIIHH, B
KOPPEKTHOU popme (GopMyIMPOBATH pa3HOTIIACHS, CBOM BO3PAKEHUS;
NPEACTaBIATh  PE3yJbTaThl  pelIeHUs  3a7auyd,  OKCIEPUMEHTA,
UCCJIEIOBaHMS,  NPOEKTa,  CaMOCTOATENbHO  BBIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1a4 IIPE3EHTAIMU U OCOOCHHOCTEH ay TMTOPUU;
MOHMMATh W  MCHOJIb30BaTh  MPEUMYILIECTBA  KOMaHAHOM U
WHJIUBUAYAIBHOM pabOThl TpPU pEHIeHWH Y4YeOHBIX MaTeMaTHYECKUX
3a/1ay;

MPUHUMATh 1€ COBMECTHOM JESATEIbHOCTH, MIJIAHUPOBATh OPraHU3ALNIO
COBMECTHOM paboOThl, pachnpenensiTb BUIBI padOT, JOrOBapUBATHCA,
00Cy>KIaTh MPOIIECC U PE3ybTaT padOThl, 0000IIaTh MHEHUSI HECKOIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax pabotel (oOcyxkaeHus, 0oOMEH
MHEHUSIMH, MO3TOBBIE€ IITYpMbl W JIPYTHE), BBINOJHITH CBOIO YacTh
paboOThI M1 KOOPUHUPOBATH CBOM JCUCTBUS C APYTUMHU WICHAMHU KOMaH/IbI,
OLICHMBATh KAa4€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMyITMPOBAHHBIM YYACTHHKAMU B3aUMOJICHUCTBHSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eliCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJIATh IJIaH, aITOPUTM pELIeHUs 3a7aud (UM ero
4acTh), BbIOUpATh CIIOCOO pPELICHUS C YYETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBaTb U KOPPEKTUPOBATH
BAapUAHTHI PEIIEHUN ¢ YI4ETOM HOBOM MHMOPMAIIHH.

CaMOKOHTpOJIb, AMOIMOHAJIbHBbIN HHTE/JIEKT:



e BIQJAETh CHOCOOAMHM CaMONPOBEPKH, CAMOKOHTPOJISI Ipolecca H
pe3yabTara peleHnss MaTEMaTHIEeCKOM 3a1a4u;

e MPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIpU PELICHUH
3a7la4i, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
0OCTOSITENLCTB, HAWJEHHBIX OUIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTH ITOCTABICHHOW LIEIU
U YCIIOBUSIM, OOBSICHSITh MPUYUHBI JOCTHKEHUS UM HEJOCTHXKEHUS LIEIH,
HaXOJUTh OIIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOydenuss B 7 kjacce OOyyaroluics TMOJYYUT CIEAYIOIIUE
PEIMETHBIC PE3YJIbTATHI:

Yucaa v BbIYUCTIEHUS

BrImonHATh, coyeTass yCTHBIE W THChMEHHBIE NPUEMBI, apuMeTHUIeCKue
JENUCTBUA C PAIlMOHAIBHBIMU YHCIIAMHU.

Haxonuth 3Ha4YeHUs YUCIOBBIX BBIPAKECHHM, MPUMEHSITH pPazHOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIUMCIICHUS 3HAYCHUH NPOOHBIX BBIPAKECHUM, COIEPIKAIINX
O0OBIKHOBEHHBIC U JIECATUYHBIC IPOOH.

[Tepexoauts OT oAHON (hOpMBI 3amuCcH Yucen K Apyrou (mpeoOpa3oBbIBaTh
JECATHUYHYIO JpoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHHBATh U YIOPSA0YMBATH PAIlMOHAJIbHBIE YHCTIA.

OKpyrisaTh yucia.

BBIMOTHATE IPUKUIKY U OIIEHKY PE3yJIbTaTa BRIYUCICHUH, OIICHKY 3HAYCHUN
YHUCJIOBBIX BBIPAXKCHUHN. BBIMOMHATE JAEHCTBUSA CO CTENECHSIMH C HATYPAIbHBIMU
MOKa3aTeJISIMH.

[IpuMeHATh  TpPU3HAKK  JCIUMOCTH, PAa3IOKEHUE HA  MHOXKUTEIHU
HATypaJbHBIX YHCEL.

Pemarp mpakTHKO-OpUEHTHPOBAHHBIE 3a7a4d, CBS3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOMOPIUOHAIBHOCTHIO BEJIMYMH, MPOLEHTAMU, HWHTEPHPETUPOBATH
pe3yIbTaThl PEIICHUS 337a4 ¢ YUYETOM OTPAaHWYCHHH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX 0OBEKTOB.

AuredpanvecKkue BbIPaKeHUs!

Hcnonb3oBarh anredpanyeckyto TEPMUHOJIOTHIO U CUMBOJUKY, MPUMEHSTH
e€ B mpoliecce OCBOCHUS yueOHOro MaTepuara.

Haxomute 3HaueHuss OYKBEHHBIX BBIPDQXKCHHI TPH 3aJaHHBIX 3HAUYCHUIX
IIEPECMCHHBIX.

BoeimonHsaTe  mpeoOpa3oBaHusi  I[EJOTO  BBIPAXKEHUS B MHOTOYJICH
IPUBECHUEM TTOIOOHBIX CJIATA€MBIX, PACKPBITHEM CKOOOK.



BBINONHATE yMHOXEHHE OJHOWIEHa HAa MHOIOWIEH M MHOIO4YWIEHAa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJpaTa CyYMMBbI M KBaJipaTa pa3HOCTH.

OcCymecTBIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOUIBIO
BBIHECEHHUsSI 3a CKOOKM OOIIEro MHOXHWTENs, TIPYNIUPOBKU  CIAraeMslx,
IpUMEHEHUs (OPMYJI COKPAILIEHHOTO YMHOKEHUSI.

[IpuMeHnaTh npeodpa3oBaHUs MHOTOUYIEHOB JJI PEIEHUs pa3JIMYHBIX 3a7a4
U3 MaTeMaTHKHU, CMEXHBIX PEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHENM C HATypaJIbHBIMU II0OKa3aTEIsAMHU IS
peoOpa3oBaHus BEIPAKCHUH.

YpaBHeHUs M HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOW, NMPUMEHss INpPaBHIIA
nepexoja OT UCXOJHOIO YPAaBHEHHs K PaBHOCWIBHOMY eMy. IIpoBepsTs, sBiseTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[IpuMenaTh rpaduyueckrie METOIbl IPU PEIICHUH JTUHEHHBIX YPABHEHUIN U HX
CUCTEM.

[TonOupars npuMepsl Map 4YHUCEN, SBISIFOIIUXCSA PEIICHUEM JIMHEHHOTrOo
YPaBHEHUS C IBYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JIMHEMHOTO YpPaBHEHHUS C
IBYMsI IEPEMEHHBIMH, MOJIb3YACh TpaUKOM, NPUBOIUTH IMPUMEPHI PEIICHUs
yYpaBHEHUSI.

PewmaTte cuctemsl 1ByX JTMHEHHBIX YPABHEHUH C IBYMs IEPEMEHHBIMH, B TOM
qucie rpaduyecKu.

CocTaBisATh M pelIaTh JIMHEMHOE YpPaBHEHHWE WIH CHUCTEMY JIMHEHHBIX
YPaBHEHUH IO YCIOBUIO 3aJayd, WHTEPHPETHUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 ITOJy4EHHBIN pe3yJIbTar.

DOyHKIMHA

N300pakaTh Ha KOOPIMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 3a/1aHHBIM
KOOpJMHATaM, JIy4Hd, OTPE3KH, HHTEPBAJIbI, 3AMMCBHIBATh YHCIOBBIE IPOMEXKYTKH Ha
anreOpanveckoM si3bIKE.

OtrMeuaTh B KOOPAMHATHOW IIJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpJAUHATaM,
CTpOUTH rpaduku TMHEHHBIX GyHKIUA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh € TMOMOIIBI0 (YHKIMI HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, IEHA, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOJAUTENBHOCTD, BpEMsI, 00bEM PaOOTBHI.

Haxonuts 3HaueHne (GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnoco0 MpeACTaBICHUS U aHaIW3a MH()OpMaLUH,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMALIMIO U3 TPAPUKOB peabHbIX MPOIECCOB
Y 3aBUCUMOCTEM.



K xoHmy oOyuenuss B 8 kjacce oO0y4aromMiicsi MOMYYHUT CIEAYIOIIHE
IPEAMETHBIE PE3YIIbTATHI:

Yucaa v BbIYUCTICHUS

Hcnonp30BaTh HadaJIbHBIE TMPEICTABICHUS O MHOMXECTBE JACHCTBUTEIIBHBIX
YUCeN ISl CPAaBHEHHS, OKPYTJICHUS U BBIYUCICHUN, N300paXKaTh JACHCTBUTEIBHBIC
YyUCJIa TOYKaMHA Ha KOOPJIANHATHOW MPSMOU.

[IpuMeHaTh TOHATHE apU(PMETUUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpAaTHbIE KOPHU, UCIIONB3YS MPU HEOOXOAMMOCTHU KAJIbKYJSATOP, BBIMOJIHSITH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIUX KBAAPATHBIE KOPHU, HCIOIb3YS
CBONCTBA KOpPHEHN.

Wcnonb3oBark 3anmucu OOMBIIMX M MaJIbIX YUCET C MOMOIIBIO JECATUYHBIX
npobeii u creneHelt yucia 10.

AJsiredOpanvecKue BbIPpaKeHUs1

[IpuMeHATh MOHATHE CTENEHH C IEJbIM I[I0Ka3aTeeM, BBIIOIHATh
npeoOpa3oBaHus BbIPAKEHHM, COAEPKAIINX CTETIEHHU C IEIbIM MTOKa3aTeNIeM.

BrINonHATE TOXIIECTBEHHBIE MPE0Opa30BaHUS PAIIMOHATBHBIX BBIPAKEHUN
Ha OCHOBE IPAaBUJI ICVCTBUI HaJl MHOTOYIEHAMH U aJIr€OpanyecKUMH IPOOSIMH.

PacxitanpiBaTh KBagpaTHBIN TPEXWIEH HA MHOXKUTEIIN.

[IpuMeHaTh npeoOpa3oBaHMs BHIPAKEHUM I pEICHUsT PAa3IMYHBIX 3a/1a4 U3
MaTE€MaTUKH, CMEXHBIX MTPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeiHbIe, KBaJpaTHbIE YpaBHEHUS U palMOHAIbHBIE ypaBHEHUS,
CBOJISILLIMECS] K HUM, CUCTEMBI IByX YPABHEHUI C IBYMS IEPEMEHHBIMU.

[IpoBoauTe mpocrermme UCCAEA0BaHUS YPABHEHUM U CUCTEM YpPAaBHEHUH, B
TOM YHCJIe C TPUMEHEHHEM TrpaduuecKuX MpeCTaBICHUN (yCTaHABINBATh, HMEET
JY YpaBHEHUE WIM CHCTEMAa YPAaBHEHUM PELICHMS, €CIIM UMEET, TO CKOJBKO, U
npoyee).

[TepexoauTs OT ciiOBeCHOW (HOPMYIMPOBKH 3adadud K €€ anredpanmdecKon
MOJENU C IIOMOLIBIO COCTABJIECHUS YPAaBHEHUS WM CHCTEMBI YpPaBHEHUU,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33Ja4M MOJIYYEHHBIN pe3ybTaT.

[IprMeHsATh CBOWCTBAa YHCIIOBBIX HEPAaBEHCTB I CpPAaBHEHUS, OLICHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOW M UX CHUCTEMBI, JaBaTh
rpa@uyuecKyr0 WJUIIOCTPALMI0 MHOXXECTBA PEIICHU HEpPaBeHCTBA, CHUCTEMbI
HEPaBEHCTB.

DOyHKUIMHA

[ToHumaTe U UCHOJIB30BaTh (HYHKIIMOHAIBHBIE MOHSATUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYEHMS), OMPENEATh 3HAYCHUE (PYHKIMU IO 3HAYEHUIO
apryMeHTa, ONpeAeisaTh CBOMCTBA PYHKIMU 1O €€ rpaduKy.

Ctpouts rpadvku dJ1IeMEeHTapHBIX (QYHKIIUA BUIA:



y = kiX, y = X2,y = x3y = |X|, y = VX, OIHCBIBaTh CBOHCTBA YHCIOBOI
dbyHnkiuu 1o e€ rpaduxy.

K xoHmy oOyuenuss B 9 kjacce 0Oy4arolMiiCsl TMOMYYHUT CIEAYIOIIHE
peAMETHBIC PE3YIbTaTHhI:

Yuciaa v BLIYUCTCHUS

CpaBHUBaTh U yNOPAI0YMBATH PAIHOHAJIBHBIE U UPPALMOHATIBHBIE YU CIIA.

BreimonasaTe  apudMeTnyeckne JACUCTBUS C  PAlMOHAIBHBIMUA  YHCJIAMH,
coyeTrass YCTHbIE W TIMCbMEHHBIE MPUEMBI, BBINOJIHATH BBIUYUCICHUS C
UppaLMOHATbHBIMU YUCIaMHU.

Haxonute 3HadyeHHs CTENEHEW C LEJbIMU MOKa3aTelsAIMAd W KOPHEH,
BBIYUCIISITh 3HAUEHUSI YUCITIOBBIX BBIPAXKEHUM.

OKpyrisTh JEUCTBUTENbHBIC YHCIIA, BBIMOJHITh MPUKUIKY pe3yJibTara
BBIYMCJIEHUI, OLIEHKY YMCIIOBBIX BBIPAKCHUM.

YpaBHeHUs] U HEPABEHCTBA

Pemats nuHelHbIEe W KBaJpaTHbIC YpPaBHEHUS, YpPaBHEHUS, CBOJSIIMECS K
HUM, NIPOCTENIINEe JPOOHO-pallMOHATIBHbBIE YPABHEHHS.

Pemats cuctembl ABYX JIMHEMHBIX YpaBHEHUW C ABYMSI MEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUI, B KOTOPBIX OJTHO YPAaBHEHUE HE SBJISIETCS JIMHEUHBIM.

Pemiath TekcTOBBIE 3ajaun  ajreOpamyeckuM CIocoOOM C  MOMOIIbIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUM C JIByMS IEPEMEHHBIMH.

[IpoBoauTe mpocrenme UCCIEN0BaHUS YPABHEHUM U CUCTEM YpPaBHEHUH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUuecKuX MpeaIcTaBIeHn (YCTaHABIUBATh, UMEET
JU ypaBHEHHE WJIM CHUCTEMa YPAaBHEHUN PEIICHUs, €CIM UMEET, TO CKOJIbKO, U
npoyee).

Pemare nuHeliHbIE HEpPAaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, HU300pakaTh
pelIeHne HEPABEHCTB HA YHUCJIOBOM MpPSIMOM, 3alUCHIBATH PEIICHUE C MOMOIIBIO
CHMBOJIOB.

Pemiatb  cucTEMBl ~ JTUHEWHBIX  HEPABEHCTB, CUCTEMbl HEPaBEHCTB,
BKJIIOYAIONIME KBAJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMbI
HEPABEHCTB Ha YUCJIOBOM MPSIMOM, 3alKUCHIBATh PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb3oBaTh HEpaBEHCTBA MPU PEIICHUU PA3JIMYHBIX 3a]1a4.

DOyHKUIMHA

Pacnio3naBate (yHKIMM u3ydeHHBIX BHAOB. [loka3bBaTh CXeMaTHYECKU

PAaCIIONOKEHNE HA KOOPAMHATHOM IUI0CKOCTH TpadukoB GyHKuui Buga: y = KX, y
=kx+b, y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |x|, B 3aBucHMOCTH OT
3HaYeHUH KOd(P(YUIUEHTOB, ONKMCHIBATH CBONCTBA (DYHKIIHIA.

Ctpouth U u300paxaTh CXeMaTHYECKU rpadUKU KBaJAPATUYHBIX (PYHKIUH,
OMHCHIBATh CBOMCTBA KBAIPATUYHBIX (PYHKIIUN MO UX TpaduKam.



Pacnio3znaBathe kBaapaTHuHyo (QyHKIUIO 110 (HopMyJie, TPUBOJUTH TPUMEPHI
KBaIpaTUYHBIX (DYHKLHIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

YucoBble N0CJIE10BATEILHOCTH M NIPOIPeCcCHH

PacnozHaBath apu(MeTHUYECKyl0 U TE€OMETPUYECKYH0 MPOTrpeccurd Ipu
Pa3HbBIX CIIOCcO0ax 3a/1aHusl.

BbIMONHAT  BBIYMCIEHHS C HCIOOJB30BaHHEM (opmMysn N-ro 4ieHa
apu(pMETUYECKON U T€OMETPUUECKOM MPOTrPeccuii, CyMMbI MEPBHIX N YICHOB.

N300paxkaTh uiI€HBl IOCJIEI0BAaTENbHOCTH TOYKAMU Ha KOOPAWHATHOM
IIJIOCKOCTH.

Pemath 3amauyu, CBs3aHHBIE C YMCIIOBBIMHU I1OCIJIEIOBATEIBHOCTSMHU, B TOM
quclie 3a7a4i U3 peaibHON JKU3HM (C UCIIOJIb30BAHUEM KaJBKYJSTOPA, IUPPOBBIX
TEXHOJIOTU).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM ungpoBbie
Ne ni/m P Kontpouabnbie | IIpakTnueckmne (nupp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
1 Yucna u BelunclieHus. PalinonanbHbie o5 1 bu6mmorexa [IOK
qucna https://m.edso0.ru/7f415b90
butmmoreka [IOK
2 A 27 1
ArCOPAHHCCKHE BHIPAKCHIA https://m.edso0.ru/7f415b90
bub6nuoreka [IOK
20 1
3 ¥ paBHeHILL i HepaBercTsa https://m.edso0.ru/7f415b90
bu6nmoreka [IOK
4 K . D 24 1
OOPAMHATH 1 rpaduKn. PyHKiHH https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
> losTopenye u 0dodmenHe 6 ! https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB IIO 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 KUIIACC

KoanuectBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM undpoBbIe
Ne n/m P Konrpoabubie | IIpakTHyeckue (mupp )
NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypcbl
bu6mmorexa [IOK
1 q .K 1
ucna v Beuucienus. KBagparasie KOpHI 5 httos://m.edsoo.ru/7f417af8
5 Yucna u Berunciienus. CTeneHb ¢ 1eNIbIM 7 bu6mmorexa [IOK
II0Ka3aTeyieMm https://m.edso0.ru/7f417af8
3 AnrebpanyecKkre BhIPaXKCHUSI. 5 1 bubnmnorexa [JOK
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaXKEHHUS. 15 1 bubnmnorexa [JOK
AnreGpanueckas ApoOb https://m.edsoo.ru/7f417af8
5 YpaBHeHHs 1 HepaBeHCTBA. KBapaTHbie 15 1 bubnmnoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CUCTEMBI 13 bubnuotexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
but6mmoreka [{OK
7 .H 12 1
YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O .0 S)
YHICIUH. LCHOBHRIC HOMITHA https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
9 () 4 9
yHKUHH. THCI0BLIE GyHKLAH https://m.edso00.ru/7f417af8
bu6mmorexa [IOK
10 II 606 6 1
OBTOpEHIE 1 000bIetHE https://m.edso0.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 102 5 0



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

9 KIIACC

KoanuectBo yacos JIeKTPOHHBbIE
HaumeHoBaHHe pa3/ie/ioB U TeM undpoBbie
Ne n/m P Konrpoabubie | IlpakTHyeckue (mupp )
NporpamMmblI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchl
1 Yucna u BeruucieHus. JlecTBUTEIbHbBIC 9 bubmuorexa [JOK
qyucia https://m.edso00.ru/7f419d08
5 VYpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnuorexa [JOK
OJTHOM MIEpEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bubnmnorexa [JOK
YpaBHEHHUU https://m.edsoo0.ru/7f419d08
bu6nuoreka [JOK
. 16 1
4 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHCcTBa httos://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
1 1
> Pyniunn 6 https://m.eds00.ru/7f419d08
bubmuorexa [JOK
1
6 YucioBkIe MOCIIEA0BATEIHLHOCTH 15 https://m.edso00.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AITIS 18 1 bu6mmorexa [IOK
3HAHUU https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 6 0



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




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Anre6Opa, 7 knacce/ MakapsiueB FO.H., Munarok H.I'., HemikoB K.U. u npyrue
2022r, AkumonepHoe obiiectBo «M3aaTenscTBo «IIpocBemienne»

KHM 1o anredpe k yueoOnuky Maxkapsruena FO.H.

METOANYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
yueOHuKH 110 anredpe 7-9 knaccel Makaperue FO.H. 2022r
KWM no anredpe k yuedbnuky Makaperuesa FO.H. 2022r

[Toco6ue st moaroroku yuanmuxcs k OI'D nox penakiueit SAmenko 1.B.

2023r

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

HTTPS://RESH.EDU.RU/

HTTPS://SKYSMART.RU

HTTPS://IWWW.Y AKLASS.RU/

HTTPS://UCHI.RU
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