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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sABIsSETCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOI'O OOIIETOo
o0Opa3oBaHus: OHA 00ECIeUnBaeT U3yUeHUE APYIUX JAUCLHUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTAPHOTO IIMKIOB, €€ OCBOEGHHE HEOOXOAMMO s
IPOJODKEHNs 00pa30BaHUs U B ITOBCEHEBHOM *U3HU. Pa3Butue y oO0ydaromuxcs
HAYYHBIX TPEJCTABICHUNH O TMPOUCXOXKACHUM U CYIIHOCTH alredpanvecKux
abcTpakuuii, cnocobe oTpakeHHs MaTeMaTHYeCKOM HAYKOMW SBICHUHN U MPOILIECCOB
B TPUPOJEC W OOIIECTBE, POJIM MaTEeMaTHYECKOTO MOJCIUPOBAHMS B HAYYHOM
NO3HAaHUM U B IPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHMUS
¥ Ka4eCTB MBIILICHHUS, HEOOXOIUMBIX I aJanTallid B COBPEMEHHOM LU(POBOM
oOmectBe. M3yueHue anreOpbl oOecleUMBAET pa3BUTHE YMEHHUs HaOII0JaTh,
CpaBHMBaTh, HAaXOAWTb 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTU MBIILUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHSI U BBIBOABI,
dopmynupoBath yTBep)kaeHH. OCBOEHUE Kypca airedpbl 00ecneunBaeT pa3BUTHE
JOTUYECKOTO MBIIIJICHUS] OOYYaroIUXCs: OHM HUCHONB3YIOT JACIyKTUBHBIE U
UHAYKTUBHBIE PACCyXJEeHUs, 0000LIeHNEe U KOHKPETU3alnio, a0CTparupoBaHue u
anaioruto. OOyuenue  anrebpe  mpeanoiiaraeT  3HAYUTENbHBIH  O00BEM
CaMOCTOSITENIbHON ~ JI€ATEIbHOCTH OOYyYalolUXCsl, IO3TOMY CaMOCTOSATEIbHOE
pelIeHune 3aa4 SIBISIETCS peau3aliuei 1eaTeIbHOCTHOTO MPUHILINAIIA 00YUYEHUS.

B crpykrype mnporpammbl y4eOHOro kypca «Anredpa» ajis OCHOBHOTO
o0miero o6pa3oBaHHsi OCHOBHOE MECTO 3aHHMAIOT COAEPKATeIbHO-METOANYECKUE
auHUM: «Hucna ¥ BBIYKCIEHUS», «ANTeOpandecKue BhIPAKEHUS», «YPaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxmas U3 3THX CoJep)KaTeIbHO-METOTUIECKIX
JVHUH pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YUYEHHUs Kypca, B3aUMOAECUCTBYS €
ApPYyTMMH €ro JHHUSIMH. B Xonae wu3ydeHuss ydeOHOro Kypca O0O0ydaromuMmcs
IPUXOIUTCS JIOTHYECKH PACCYKAaTh, UCIONb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBsA3M ¢ 3TUM B mporpaMMy y4yeOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3jeiax
MaTeMaTHIECKOro 00pa3oBaHUs U CIOCOOCTBYIOIIHE OBJIAJCHUIO 00YyYarOMIUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMaTudeckoro s3bika. CoaepkaTelbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO ydeOHOro Kypca «Anredpa» SBISETCA €ro
VHTETPUPOBAHHBINA XAPAKTEP.

Copepxanne nuHMM «Yuclia W BBIYUCICHUS» CIYKUT OCHOBOW MJis
JaJIbHEUIIeT0 U3y4YeHUs] MaTeMaTUKH, CIIOCOOCTBYET PA3BUTHIO Yy OOYYaroIIMXCS
JOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS TIOJIB30BATHCS alTOPUTMAaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl TIOBCEIHEBHON
XKU3HU. Pa3BUTHE MOHATUSA O YMCIE HA YPOBHE OCHOBHOI'O OOLIEro oOpa3zoBaHUs
CBS3aHO C pPAMOHAIBHBIMH M HMPPANHOHATBHBIMU YHCIaMH, (OPMHUPOBAHHUEM



MPEJICTaBJICHUN O JEHUCTBUTEIBHOM YHCJE. 3aBEpIICHHE OCBOCHHS YHCIIOBOU
JIMHUU OTHECEHO K CpeIHEMY 001IeMy 00pa30BaHUIO.

Conepxanue IByX anreOpandecKux JUHUM — « AJITeOpandecKue BhIPAKESHUS
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 o00pa3oBaHMs y4eOHBI MaTepuasn TPYNIUPYETCS BOKPYT
paIlMOHANIBHBIX BRIpAXKEHUHN. ANreOpa JEMOHCTPUPYET 3HAUCHHWE MAaTEMATUKH Kak
S3bIKa IS TIOCTPOCHUSI MAaTeMaTH4YEeCKUX MOJIeNIeH, OMUCAHUSl MPOIECCOB H
ABJICHUN peanbHOro Mupa. B 3amaun oOydeHus anreOpe BXOIAT TaKXKe
JnanbHeilIee pa3BUTHE AJNTOPUTMUYECKOTO  MBIIUICHUS, HEOOXOAMMOro, B
YaCTHOCTH, JJIS OCBOCHHS Kypca WH(OpPMATHUKHA, M OBJAJCHUE HaBBIKAMHU
JIeNyKTUBHBIX paccyxkaeHuid. [Ipeodpa3oBanne cUMBOJIBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpAXKEHUs, CHOCOOHOCTEN K MAaTEMAaTUHYECKOMY TBOPYECTBY.

Conepxanne GyHKIMOHATBHO-TPaUUECKON JTMHUM HALIEJIEHO Ha MOJIy4YeHUe
oOy4JaronuMMucs 3HaHUNW O (PYHKIMSAX Kak Ba)KHEHIIEW MaTeMaTuuecKoW MOJENn
JUISL ONMCAHUsS M UCCIENOBaHUS pa3HOOOPAa3HBIX MPOLECCOB U SBJIEHUN B MPUPOJIE
u obmiectBe. M3yueHue marepuana crnocoOCTBYET PA3BUTHUIO y OOyYarOUIUXCs
YMEHUS UCTIOIB30BATh PA3JIMYHbIE BBIPA3UTEIbHBIC CPEACTBA S3bIKA MATEMATUKU —
CJIIOBECHBIC, CHMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaa B (OpMUpPOBAHUE
MPEACTABICHUM O POJIM MATEMATUKHU B PA3BUTUU LIMBUIU3AIMYU U KYJIbTYPBHI.

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

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



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Yucia 1 BHIYHCICHUA

Jlpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEX0] OT OAHOW (hopmbl 3ammcu
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 ¢ HaTypaJbHbIM IOKa3aTeleM: OIpejelieHue, MpeoOpa3oBaHue
BBIPQXKEHHUI HAa OCHOBE OIpENIEIeHUs, 3aUCh 00NbIINX yucel. [IponenTsl, 3anuck
IPOLEHTOB B BHUJE ApoOU U JpoOU B BHUJIE MPOLEHTOB. TpU OCHOBHBIC 33J]aud Ha
IIPOLIEHTHI, PEIICHUE 3a1a4 U3 PEaIbHON IPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, DPAa3j0oKEHUE Ha  MHOXKHUTEIH
HATypaJIbHBIX YUCEIL.

PeanpHble  3aBuCMMOCTH, B TOM 4YHcie 1mpsmMas u  oOparHas
IPONOPLIHOHAIBHOCTH.

AuredpanvecKkue BbIPaKeHUs!

[IepeMeHHBIE, UMCIOBOE 3HAYEHNUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBbIE
3Ha4YeHUs NepeMeHHbIX. [IpeacraBnenne 3aBUCMMOCTH MEXK1y BEJIMYMHAMU B BUJIE
(dopmyinbl. Beruucnenus no popmynam. IIpeodpazoBanue OyKBEHHBIX BhIPAXKEHUH,
TOXKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuUia MpeoOpa3oBaHUs CYMM H
IIPOM3BENICHUH, TTpaBUjIa PaCKPbITUS CKOOOK U IIPUBEIEHUS OJOOHBIX CIIaracMbIX.

CBolicTBa CTENEHH C HATYPAJIBbHBIM [TOKA3aTEJIEM.

OnHounensl 1 MHOrouwneHbsl. CreneHp MHOrowieHa. CinoKeHue, BBIYUTAHHUE,
YMHOXEHHE MHOrOwIeHOB. DOopMmyJbl COKpAIEHHOIO YMHOXEHHMs: 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, YHWCIO KOPHEH JMHEWHOIO
YPaBHEHHMS, pEIICHHE JIMHEWHBIX YypaBHEHHU. CocCTaBlIEHUME YpPaBHEHHU 110
YCJIOBHIO 3a/1ayi. PerieHre TeKCTOBBIX 3a/1a4 C IIOMOILBIO YPABHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMs NEPEMEHHBIMH U ero rpa¢uk. Cucrema IByX
JMHEWHBIX YPaBHEHHMM C JByMs NEPEMEHHBIMH. PemieHue cucrem ypaBHEHHU
CrIocoOOM MOJACTaHOBKH. lIpuMepsl peleHus TEKCTOBBIX 3aJad C IOMOUIbIO
CHUCTEM YPaBHEHHUM.

DOyHKIUU



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

[IpssmoyronpHas cuctema xkoopaunat, ocu OX u Oy. AGciucca u opauHaTa
TOUYKH HAa KOOPAMHATHOM I10cKoCcTH. [IpuMepsl rpadukoB, 3a1laHHBIX (GOpMYJIaMu.
Urenne rpadukoB peanbHbIXx 3aBucuMocTeil. [lonstne dynkuuu. [paduk
¢ynkuuu. CoiicTBa pyHkumil. JIunelinas pynkuus, e€ rpapuk. ['paduk pynxuun
y = |X|. I'padmueckoe pelieHue TUHEWHBIX YPAaBHCHUH M CUCTEM JIMHCHHBIX
YPaBHEHUM.

8 KUIIACC

Yucia 1 BBIYUCICHUSA

KBagparuelii kopeHb u3 uucia. [loHdarne 00 uWppalMOHAIBLHOM YHCIIE.
HecsaTuunbie TpUOIMKEHUST UpPAIMOHANIBHBIX yucen. CBoiicTBa apuMeTHYeCKuX
KBaJIPATHBIX KOPHEW U UX MPUMEHEHHE K MPe0oOpPa30BaHUI0 YHCIOBBIX BBIPAXKEHUN
Y BBIYHMCJIEHUSM. JIeHCTBUTEIIbHBIE YHCIIA.

Crerniens ¢ 1eNIbIM MOKa3zaTeneM U e€ cpovicTBa. CTanaapTHas 3aluch YUCIA.

AuredOpandecKkue BbIPAKEHUS

KBagparnpii  TpéxuineH, pas3ioK€HUE KBAAPATHOTO  TpPEXUJEHAa Ha
MHOXHUTEIIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOWMCTBO ajreOpanveckoil apoowu.
CrnoxeHue, BbIUMTAHHE, YMHOXEHUE, [IeJICHHE alreOpandeckux ApoOeH.
PanmonanbsHbIe BRIpaXeHUS U UX MPeoOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

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

I'paduueckas uHTEpHpeTalvsi YpaBHEHUN C JBYMSI IEPEMEHHBIMU U CHUCTEM
JUHEWHBIX YpAaBHEHUW C JBYMsS NepeMeHHbIMHU. l[Ipumepnl pelieHus cucreM
HEJIMHEWHBIX YPABHEHUM C IByMs] IEPEMEHHBIMH.

Pemenre TekCTOBBIX 3a7a4 aareOpandecKuM CriocoOoM.

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

DOyHKIMHA

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

I'padux dynkmuu. Urenue cpoiictB (yHkuuu mo e€ rpaduky. [Ipumepsr
rpadukoB PyHKIHN, OTpAXKAIOIIUX PEAbHbBIE MPOIECCHI.



OyHKIIMY, ONUCHIBAIONINE TPSAMYIO M OOpaTHYH NpPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpaduki. OyHkuun Y = X2, y = X3, y = VX, y=|x|. I'paduaeckoe
pelICHNE YPABHEHNUN U CUCTEM YPAaBHEHUM.

9 KJIACC

Yucaa 1 BHIYUCICHUA

PanmonansHble yncia, UppalMoOHATBHBIC YUCIIA, KOHEYHbIC U OCCKOHEUHBIC
JecATUYHBIE ApoOH. MHOXKECTBO AEUCTBUTENBHBIX YNCEN, JEHCTBUTEIbHBIE YK CIIA
KaKk OCECKOHEUHbIC JEeCATUYHBIE ApoOM. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
MEXIYy MHOKECTBOM JICHCTBUTEIBHBIX YACENl U KOOPAUHATHOM MPSMOM.

CpaBHEHHE JEUCTBUTEIBHBIX 4HCEN, apuPMETHUECKUE JIEHCTBUS C
JNEUCTBUTEILHBIMH YHCIIAMU.

Pa3mepsl OOBEKTOB OKPYKAIOIIETO MHUPA, JIUTEIBHOCTh MPOIECCOB B
OKpY>KarOLIEM MHpE.

[TpubnuxEHHOE 3HAUCHUE BEIUYMHBI, TOYHOCTh NpuOIKeHus. OKpyrieHune
yucen. [Ipuknaka u onieHka pe3ynbTaToOB BEIYMCIECHUM.

YpaBHeHUs] 1 HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHeHUM, CBOISIIMXCS K JIMHEUHBIM.

KBanparnoe ypaBHeHue. Peunienue ypaBHEHUM, CBOASAIINUXCS K KBAJIPAaTHBIM.
buksanparnoe ypaBHeHue. IlpumMepsl pemieHnst ypaBHEHUN TPETbe U 4ETBEPTOU
CTEIEHEN PA3TI0KEHUEM HA MHOKUTEIIH.

Pemenue npoOHO-paliMOHANBHBIX YpaBHEHHM. PeleHune TEKCTOBBIX 3aaad
anredOpanyeckuM METOI0M.

VYpaBHeHue ¢ AByMsl MIEpeMEHHbIMU U €ro rpaduk. PemieHue cucrem IBYyX
JIMHEWHBIX YPABHEHUI C IBYMS [IEPEMEHHBIMU. PellleHre cucTteM JByX ypaBHEHHI,
OJIHO W3 KOTOPBIX JMHEWHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
WHTEPHPETALNS CUCTEMBI YPABHEHUH C IByMS IEPEMEHHBIMU.

Perienune TeKCTOBBIX 3a/1a4 anredpandeckuM CrocoooM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJAHOM NepeMeHHOM. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HEpaBeHCTBA.
I'paduueckass uHTEpHpeTalysi HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMM.

DOyHKIMHA

KBagparnunas ¢ynkums, e€ rpadguxk u cpoiictBa. [lapabona, KoopaHHATHI
BEPIIMHBI TapadO0JIbl, OCh CAMMETPUHU MapaOOJIbI.

I'padukn dyukmmit: Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = || u ux
CBOMCTBA.

Yucii0BbIC MOCIE10BATEILHOCTH U IPOrPECCHH



[ToHsiTHE YKMCIIOBOW MOCIEAOBATEIBLHOCTU. 3aJaHuE IOCJIEeI0BaTEIbHOCTH
pPEKYppEeHTHOM (hopMyJioil 1 popMyJIOi N-To YjeHa.

Apudmerrnueckass U reoMmerpuueckas mporpeccuud. Popmysibl N-ro yjeHa
apru(pMETUYECKON U T€OMETPUUECKOM MPOTPECCUit, CyMMbI MEPBHIX N YIICHOB.

N3o0paxkeHne uieHOB apuMETHYECKON M TEOMETPUYECKON MpOorpeccuit
TOYKaMU Ha KOOPJAWHATHOM IIOCKOCTH. JIMHEMHBIN U 3KCIOHEHUIUAIBHBINA POCT.
CI10HBIE TPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUHSA TIPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHLIET'O OBPA3OBAHUA

Pabouas npoepamma no ancebpe cghopmuposana c¢ yuémom paboueli
npocpammul eocnumanusi MOY «Manopeuenckas wikona um.noiHo2o Kasanepa
opoena Cnasvl A.A.J[udxcu» 2opooa Anywmoel, ymeepowcoénuou . 202 2.,
npu3eana obecneyums 00CmMudICeHue TUYHOCMHBIX Pe3)Ibmamos:

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE Ppe3yabTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«Anredpa» xapaKTepHu3yrOTCs:

1) naTrpuoTHYecKOe BOCIUTAHME:

NpOSIBIEHHUEM HWHTEpeca K TMPONUIOMY M HACTOSIIEMY POCCUHCKOM
MaTeMaTUKH, 1EHHOCTHBIM OTHONIEHHWEM K  JIOCTHXKEHHUSIM  POCCHICKHUX
MAaTEMATUKOB U POCCHUMCKOM MAaTEMATUYECKOM IIKOJIbI, K HMCIIOJIb30BAHUIO 3TUX
JTOCTHXKEHUM B IPYTUX HayKaxX U MPUKJIAJAHBIX cepax;

2) rpaxkIaHCKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJIHEHUIO O0SI3aHHOCTEHN T'pakJaHWHA U pealin3alluu €ro
npaB, TMpPEJICTABJICHUEM O MaTeMaTUYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBJICHUU, MPOIEAYp TPakKIAHCKOro OO0IIecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOIIEM, CBI3aHHBIX
C TMPaKTUYECKUM TMPUMEHEHUEM JOCTHUXKEHUM HAyKd, OCO3HAHUEM BaKHOCTHU
MOPAIbHO-3TUYECKUX MTPUHIIUIIOB B IESITEILHOCTH YUEHOTO;

3) TpyAoBOE BOCIIMTAHHE:

YCTAHOBKOII Ha AaKTUBHOE YyYacTUE€ B PEIICHUU MNPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HaMpaBIC€HHOCTH, OCO3HAHUEM Ba)XHOCTH MAaTEMaTHYECKOIO
o0pa3oBaHMsl Ha MPOTSHKEHUM BCEH KU3HU I YCHEMIHOW IpodeccruoHanbHOU
NESTEIPHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM UHIUBUAYAIIBHON TPACKTOPUU 00PA30BAHUS U KU3HEHHBIX IIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CIIOCOOHOCTBIO K OMOIIMOHAJFHOMY M  3CTETHMUYECKOMY BOCHPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/iau, PEUICHUW, pPaCCYXKIECHUW, YMEHHUIO BUJETb
MaTeMaTU4YECKHe 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUSL:

OpUEHTalMel B JEATEIbHOCTH HAa COBPEMEHHYID CHUCTEMY HAayYHBIX
MIPEICTABJICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIIOBEKA, MPUPOIBI U
oO1ecTBa, MOHMMAHUEM MaTEeMaTUYeCKOM Hayku Kak cdepbl YeIoBeYeCKOn



JEeSITEIbHOCTH, ATANOB €€ Pa3BUTHS W 3HAYMMOCTH I Pa3BUTHS MBUJIA3ALUU,
OBJIQJICHUEM SI3BIKOM MAaT€MAaTUKA M MATEMATHYECKOW KYJBTYpOWU KAK CPEICTBOM
MO3HAHUS MHPA, OBJAJCHHEM MPOCTEHUIIMMH HABBIKAMU HCCIEA0BATEIbCKON
JESITEILHOCTH;

6) ¢usmueckoe BocnuTanume, GopmMmHpoBaHMe KYJbTYPbl 310POBbsSl H
IMOLUMOHAJIBHOIO 0JIArOMOJIYyYHs:

FOTOBHOCTBHIO TMPHUMEHSITh MAaTEMATHYECKUE 3HAHUS B HMHTEpPECax CBOETO
37I0pPOBbsl, BEJAEHUS  370pOBOro  oOpa3a JKM3HM  (340pOBOE  IIMTAHME,
cOaaHCUPOBAHHBIA PEXKUM 3aHATHM M OTHbIXa, peryisapHas Qu3ndeckas
AKTUBHOCTbH), C(POPMHUPOBAHHOCTHIO HaBblKa pedIEKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OITMOKY U TaKOTO0 e IpaBa JPYroro 4ejaoBeKa;

7) 3K0JIOTHYECKOe BOCITUTAHUE:

OpHUEHTAIlMEd HA MPUMEHEHHE MAaTEeMaTUYECKUX 3HAHWM JUIsl PEUICHUS 3a/1a4
B 00J1aCTH COXPAHHOCTHU OKPY>KaIOIIEeH Cpeabl, IMIAaHUPOBAHUS TIOCTYNKOB U
OLICHKA MX BO3MOXXHBIX TMOCJIEACTBUN [JIsi OKPY’)KAIOIIEW Cpeabl, OCO3HAHUEM
rI00abHOTO XapaKTepa KOJIOTHISCKHUX MPOOJIeM U IIyTEH X PeIICHHUS,;

8) ajanTanus K M3MEHAKINUMCH YCJOBHSAM COLMAJBLHOM U NMPHUPOAHOU
cpeabl:

FOTOBHOCTBIO K JICCTBUSAM B YCJIOBHUSAX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pPE3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCJIIC
YMEHHUE YUYUTHCS Yy JIPYyTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEILHOCTH
HOBBIC 3HAHUS, HABBIKK U KOMIIETCHIIMU U3 OIbITA IPYTUX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpOBaTh UJEH, IIOHITHS, TUIIOTE3bI 00 00BEKTAX U SBJICHHUSAX, B TOM YHCIIE
paHee HEWU3BECTHBIX, OCO3HaBaTh Je(UIUTHI COOCTBEHHBIX 3HAHUUA U
KOMIIETEHTHOCTEN, IUIaHUPOBATH CBOE Pa3BUTHE;

CITIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIlMi0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOUIUNA KOHTPMEP, KOPPEKTUPOBATH
NpPUHUMAEMbIe pEIICHUs] U JeUCTBUS, (GOPMYJIUPOBATh U OIEHUBATh PUCKU U
MOCJIEACTBUS, (POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATDBI

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue aeiicTBU:
 BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKA MATEMATHYCCKUX
OOBEKTOB, TOHATUN, OTHOIICHWHA MEXKIY TMOHSTHIMH, (HOPMYIUPOBATH
ONpeAeNieHUs]  TMOHITHH, YCTaHABIMBAaTh CYHICCTBCHHBIH  MPHU3HAK
KJaccu(ukanuy, OCHOBaHUS JUisi OOOOIICHHS W CpaBHEHHUS, KPUTEPHUH
MIPOBOIMMOTO aHAJIN3A;



e BOCTIIpUHUMATh,  (OPMYJIHPOBATH H  NPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPJUTENbHBIE U OTPULIATENIbHBIC, €IUHUYHBIC, YAaCTHBIE W OOIIUE,
YCIIOBHBIE;

* BBISIBJISITD MaTEeMaTUYECKUEe  3aKOHOMEPHOCTH, B3aUMOCBSI3U
npoTuBopeursi B (akTax, JaHHBIX, HAOIIOJEHUSX U YTBEPKICHUSX,
npejjiarath ~ KpUTEpUM  JUIS  BBIABJICHUS  3aKOHOMEPHOCTEM U
IIPOTUBOPEYMI;

e ICTIATh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKIIFOUSHHH 110 aHAJIOTHH;

e pa3bupaTh JOKa3aTEIbCTBA MATEMATHYECKUX YTBEPKICHUU (MpPSMbIE U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSATENIHO HECIOXXKHBIE JI0KAa3aTeJIbCTBA
MaTeMaTU4ecKux (haKToB, BBICTPAWBATh APTYMEHTAIUI0, MPUBOAUTH
MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHUS;

e BBIOMpaTh crnoco® peleHns ydeOHOM 3anayu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB peIlIeHUs, BbIOMpaTh HauboJIee MOAXOMAUMI ¢ Yy4€ToM
CaMOCTOSITEJIbHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarebcKue JeCTBUS:

* ICTIOJIb30BAaTh BOIPOCHI KaK HCCIEIOBATEIbCKUNA WHCTPYMEHT IO3HAHMS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTUBOpEUne, MpodIemy,
CaMOCTOATENFHO YCTAaHaBIUBaTh MCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIMI0, MHEHUE;

e IPOBOAUTH IO CAMOCTOSITEJIBHO COCTaBJIEHHOMY IUIAHY HECIOXKHBIN
OKCIIEPUMEHT,  HEOOJbIIOE  HCCIAEAOBAaHHME MO  YCTAaHOBJICHHUIO
OCOOEGHHOCTEHI MaTeMaTHYECKOTO OOBEKTa, 3aBHCHUMOCTEM OOBEKTOB
MEKy cOOOH;

e CAMOCTOSITENNHLHO (HOPMYIUpPOBaTH 000OIIEHUSI U BBIBOJBI IO PE3yJbTaTam
MPOBEAEHHOTO HAOJIOEHUS, WCCIEI0BAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

e IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE MPOLECCa, a TaKKE BbIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmaumei:

 BBISIBJISITH  HEJIOCTATOYHOCTh W HW30BITOYHOCTH HWH(POPMAIMH, JaHHBIX,
HEOOXOIMMBIX JJIsl PEIICHUS 3a/1auu;

e BBIOMpaTh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH W HUHTEPHPETUPOBATH
uH(OpMaIUIo pa3TUYHBIX BUIOB U (POPM IIpeICTaBICHNUS;

e BbIOMpaTh (OopMy MpeAcCTaBiICHUS HHGOPMALMM U HWUIFOCTPUPOBATH
periaeMble 3aJlaud CXeMaMHM, JIuarpaMMaMH, HHOM rpadukoil u uX
KOMOHMHAIIUSAMU;



* OLICHMBATh HAAE&KHOCTh HMH(DOPMALMU TIO KPUTEPHUSAM, MPEATOKEHHBIM

YUHUTENIEM WU CPOPMYITHUPOBAHHBIM CAMOCTOSTEIBHO.
KoMMyHUKaTHBHBbIC YHUBEPCAJIbHbIC YYeOHbIC ACHCTBHSA:

e BOCTIPUHUMATh U (POPMYJIMPOBATH CY>KJIEHUSI B COOTBETCTBUM C YCIOBHUSIMHU
U 1easMU OOLIEHMs, SCHO, TOYHO, IPAMOTHO BBIpaXKaThb CBOIO TOUYKY
3pEHUs] B YCTHBIX M NMHCBbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOIYy
pElIeHUs 33]]a4l, KOMMEHTUPOBATh MOJTYUYEHHBIN pe3ysbTaT;

*B X0/ie€ 00CYX/I€HHUs 33/aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
poOJIEMBI, peIIaeMoil 3a/1a4M, BBICKA3bIBATh UJECH, HAIICJICHHBIE HA IIOUCK
pELICHUs, COIMOCTAaBIATh CBOM CYXKIEHUS C CYXICHUSIMH JPYTUX
YYaCTHUKOB JUanora, oOHapy>KUBaTh Pa3jIMuhe€ U CXOJACTBO TO3HIIUH, B
KOPPEKTHOH opme PopMyIUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKECHHUS,

e IPEJICTABIIATh PE3YJIbTAThl PEIICHUS 33/1a4M, SKCIIEPUMEHTA, HCCIIEIOBaHUS,
IIPOEKTa, CAMOCTOSTENBHO BBIOMPATH (POpPMAT BBICTYIUIEHUSA C Y4YETOM
3aJlay Mpe3eHTalMu U 0COOEHHOCTEN ayJUTOPUH;

e [IOHMMATh U HMCIOJB30BATh MPEUMYLIECTBA KOMAaHIHON U WHIUBULYAJIbHON
paboThI NPU PEIICHUH YYEOHBIX MAaTEMAaTUUECKUX 33714,

e IPUHUMATh LE€Jb COBMECTHOW JESATENbHOCTH, TUIAHUPOBATH OPraHU3ALIMIO
COBMECTHOM palOThl, pachpeAeyiaTb BUIb paldoT, I0roBapuBaTHCH,
00CyXKIaTh IPOIIECC U PE3yIbTaT pabOThI, 0000IIaTh MHEHUSI HECKOIBKUX
JIIOICH;

e y4acTBOBaTh B TIpYNNOBBIX (opmax paboTel (0OCykJaeHus, oOMeH
MHEHHSIMM, MO3TOBBIE HITYPMbl W JPYTHE), BBIIOJIHATH CBOK YacThb
paboThl U KOOPAMHUPOBATH CBOM JICHCTBUS C APYTUMHU WICHAMU KOMaH/Ibl,
OLICHMBATh KAa4e€CTBO CBOETO BKJIaJa B OOIMIMN MPOAYKT MO KPUTEPHUSM,
c(hOpMyIMPOBAHHBIM YYACTHUKAMHU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE [1efiCTBUSA
Camoopranusanus:

e CAMOCTOSITEIBHO COCTAaBJIATh IUIAH, AITOPUTM pEUIEHUs 3aJadyd (WU ero
4acTh), BbIOUpATh CIOCOO pEeIIeHUsI ¢ YU4ETOM HMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapUaHTHI pEIIEHUH C y4€TOM HOBOW WH(OpMAaIuu.

CaMOKOHTPOJ/Ib, IMOLMOHAILHBIA HHTEJVICKT:

e BJIAJIETh CIIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJISI TIpoliecca U pe3yJibTara
pELIeHUsT MaTEMaTUYECKOM 3a1a4H;

e IPEBUJIETH TPYAHOCTU, KOTOPHIE MOTYT BOZHHKHYTh IPU PELICHUH 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JI€ITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIHUOOK, BBISIBICHHBIX TPYIHOCTEH;



* OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa ACATEIBHOCTH IOCTABICHHOM LIEIU U
YCIIOBHSIM, OOBSCHATH MPUYUHBI JTOCTHIKEHUS WM HEAOCTUKEHUS LIEJH,
HaXOJIUTh OMIMOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HPEJMETHBIE PE3YJIbBTATBI

K xoHmy oOydeHuss B 7 kJjacce OOydYarOIIMHCA MOJYYUT CIAEAYIOIINE
IPEAMETHBIE PE3YIIBTATHI:

Yucsa 1 BBIYUCICHUSA

BrimonHsaTh, codyeTass yCTHBIE W THChMEHHBIE MPUEMBI, apuMeTHIecKue
NEUCTBUA C PAllMOHAIBHBIMU YHCIIAMHU.

Haxonuth 3HayeHUsI YUCIOBBIX BBIPAKEHHUM, MPUMEHSTh pazHOOOpa3HbIe
CrocoObl ¥ MPUEMBI BBIUMCIICHUSI 3HAYEHUN JPOOHBIX BBIPAKECHHM, COIEPKAIINX
OOBIKHOBEHHBIC U JIECATUYHbBIC IPOOU.

[lepexoauTth OT oAHOW (hOpMBI 3amUCcH Yucen K Apyroi (mpeoOpa3oBbIBaTh
JECATUYHYIO0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JECATUIHYIO IPOOB).

CpaBHMBATh M YIOPSAA0YMBATH PAllMOHAIBHBIC YHCIIA.

OKpyrisaTh yucia.

BpInonHATE MPUKUIKY U OLIEHKY PE3yJIbTaTa BbIUUCICHUHN, OLIEHKY 3HAYCHUN
YHUCJIOBBIX BBIPAKCHHUU. BBINONHATE AEHCTBHUS CO CTENEHSIMU C HATypajlbHBIMU
NOKa3aTeJIsIMHU.

[IpyuMeHATh  NpPU3HAKK  ACIUMOCTH,  Pa3IOKEHUE HA  MHOXHUTENIH
HaTypaJbHbIX YUCEIL.

Pemate NpakTUKO-OPUEHTHPOBAHHBIE 3aa4M, CBS3AHHBIE C OTHOLUEHUEM
BEJIMYMH, MPONOPIMOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJIbTaThl PEUICHUS 3aa4y C YYETOM OTPAHMYEHHH, CBS3aHHBIX CO CBOMCTBAMH
paccMaTpUBaeMbIX OOBHEKTOB.

Asire0OpanyecKue BbIpaKeHUs

Hcnonb3oBarh anredpanyeckyro TEPMUHOJIOTUIO U CUMBOJIMKY, TPUMEHSThH
e€ B mpoliecce OCBOEHUS yueOHOT0 MaTepuarna.

Haxonuth 3HaueHus OYKBEHHBIX BBIPDQXCHHI MPH 3aJaHHBIX 3HAUEHUAX
EepPEMEHHBIX.

BoinonHsaTe  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXEHUS B MHOIOYIEH
IPUBEJCHUEM TTOIOOHBIX CIAraeMbIX, PACKPHITUEM CKOOOK.

BpINOMHAT, yMHOXKEHHE OJHOYJIECHA HAa MHOTOWIEH W MHOTO4YlIeHa Ha
MHOTOYJICH, TPUMEHSTh (POPMYJIBI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymecTBIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOUIBIO
BBIHECEHUS 3a CKOOKM OOIIEro MHOXWTENS, TPYNIUPOBKH — CIIAracMbIX,
IpUMEHEHHUs HOPMYII COKPAIIEHHOTO YMHOKEHUSI.



[IpumensaTs npeoOpazoBaHUsI MHOTOUICHOB JJISl PEIICHUS Pa3IMYHBIX 33]a4
U3 MAaTEMAaTHKH, CMEKHBIX IIPEIMETOB, U3 PEaJIbHON IPAKTHKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEH C HATYpPaJbHBIMU NOKA3aTEISAMHU JUIS
nmpeoOpa3oBaHus BbIPAKECHHI.

YpaBHeHUs] U HEPABEHCTBA

Pemare nuHENHHBIE ypaBHEHHsS C OJHOM IEPEMEHHOW, NMPUMEHSA IpPaBUIIA
[IepeEX0/1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIbHOMY eMmy. [IpoBepsATh, ABIsIETCS
JIM YUCJI0 KOPHEM YpaBHEHUS.

[IpumensaTs rpaduueckrie METOIBI IPU PEIICHUH JTMHEWHBIX YPaBHEHUN U MX
CUCTEM.

[TogOupate npuMepbl Map YKCEN, SBISIONIMXCS PEIICHHEM JUHEHHOTO
YPAaBHEHMUS C IByMs [IEPEMEHHBIMM.

CTtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JIMHEHMHOIO YPaBHEHHUS C
IBYMSlI TI€PEMEHHBIMH, MOJIb3YsSCh TpaUMKOM, MNPHUBOIUTH HPHUMEPHI PpPELIEHUs
YpPaBHEHUS.

Pemars cucremsl AByX JIMHEHHBIX YPAaBHEHUN C JBYMs IIEPEMEHHBIMU, B TOM
qucie rpaduyecKu.

CocraBnsaTe M pemaTh JHMHEHHOE YPaBHEHUE WM CUCTEMY JIMHEHMHBIX
YPaBHEHUW II0 YCIOBUIO 3aJa4d, HHTEPOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 I1OJy4EHHBIM pe3yJIbTarT.

DOyHKIUU

N300paxkath HA KOOPAMHATHOM MPSIMOM TOYKHU, COOTBETCTBYIOIIHNE 33/ IaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KU, HHTEPBAJIBI, 3aIIMCHIBATH YU CIIOBBIEC IIPOMEXYTKH Ha
anreOpanvaecKoM SI3bIKeE.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM IO 3a/JlaHHBIM KOOpJUHATaM,
CTpOUTH rpadguku TMHENHBIX QyHKUUA. CTpouTh rpaduk GyHKIMH Y = [X].

OnuceiBaTh C TMOMONIBIO (YHKUHUNA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSHME, IE€HA, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOAUTEIBLHOCTD, BpEMsl, 00BEM paOOTHI.

Haxonuthb 3HaueHne QyHKIMU 10 3HAUEHHIO €€ apryMeHTa.

[Tonumate rpaduueckuii cnoco0 MpeACTaBiICHUS U aHaIM3a WHQOpPMAIUH,
U3BJIEKATh U MHTEPIPETUPOBATHh MH(POPMALINIO U3 TPAPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xonny oOydenuss B 8 kjacce o0Oyyarolmuics TMOJYYUT CIEAYIOIIUE
IIPEAMETHBIE PE3YIIbTATHI:

Yuciia 1 BBIYHCICHUSA

Hcnonp30BaTh HavaJIbHBIE TNPEICTABICHUS O MHOXECTBE JIEMCTBUTEIBHBIX
YuCceN JUIsl CPAaBHEHMS], OKPYTJICHUS U BBIYUCICHUN, N300paXkaTh JACHUCTBUTEIbHBIC
YyyCJla TOYKaMHU Ha KOOPJAMHATHOM ITPSIMOM.



[IpuMeHaTp mTOHSATHE apU(METHUUECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE KOPHHU, UCIOJB3Ysl MPU HEOOXOJUMOCTH KaJbKYJSTOP, BBIOIHSATH
npeoOpa3oBaHUsl BBIPAXKEHUM, COACPKAIIUX KBAJApPATHbICE KOPHU, HCIOJIb3YS
CBOMCTBA KOPHEM.

Hcnonps3oBarh 3amucu OONBIIMX M MaJBIX YKCEN C MOMOIIBIO JECATUYHBIX
npoOeit u crenenelt yucna 10.

AuredpanvecKkue BbIPaKeHUst

[IpuMeHATP TOHATHE CTENEHUM C LEJIbIM II0KAa3aTeleM, BBIIOIHATH
npeoOpa30BaHus BRIPAKECHHM, COACPKAIINX CTETICHHU C TEIBIM MTOKa3aTeIIeM.

BrINoNHITE TOXAECTBEHHBIE MPEOOpa3OBaHUsl PALMOHAIBHBIX BBIPAKEHUM
Ha OCHOBE MPaBUJI ICHUCTBUI HaJl MHOTOYWIEHAMH U aJIreOpanyecKUMM IPOOSIMH.

PacknanpiBaTh KBaIpaTHBIA TPEXWIEH HA MHOKUTEIIH.

[IpumensTh mpeoOpa3oBaHUs BBIPAKECHUH SISl pEIICHUS PA3IMYHBIX 3a7a4 U3
MAaTeMaTHKH, CMEXHBIX MTPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHHUs] 1 HEPABEHCTBA

Pemats nuHEHbIE, KBaJlpaTHbIE YPaBHEHUS M PallMOHAJIbHBIE YPaBHEHHS,
CBOJISIIIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUU C IByMs IEPEMEHHBIMU.

[IpoBOOUTE MpOCTENIIINE UCCIIETOBAHUS YPABHEHUM U CUCTEM YpPaBHEHUWH, B
TOM YHCJIE C IPUMEHEHUEM IrpaduuecKuX MpeIcTaBlieHu (yCTaHaBIMBATh, UMEET
JY ypaBHEHUE WJIM CUCTEMA YPABHEHUU DPELICHHS, €CIIM UMEET, TO CKOJIBKO, U
npouyee).

[lepexoauTs OT cioBecHON (POPMYIMPOBKM 3a7auu K e€ ainredpanyeckoit
MOJEIA C IIOMOILIBID COCTABJICHUS YPAaBHEHUS WM CHUCTEMBl YPaBHEHUU,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4U MOJYYEHHBIA PE3yJIbTAaT.

[IpriMeHATh CBOMCTBAa YHMCIOBBIX HEPABEHCTB JUISI CPABHEHUS, OLIEHKH,
pelaTh JMHEMHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM M MX CHUCTEMbI, JaBaTh
rpa@uyUecKyr0 WJUTIOCTPAIIMI0 MHOXXECTBA PEIICHUM HEPaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKIUU

[ToHuMaTh U HUCMOIB30BATH (PYHKIIMOHAIBHBIE MOHSATUS U A3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYECHMS), OMPENENsATh 3HaueHUE (PYHKIUU IO 3HAYCHHIO
apryMeHTa, ONPEACNISITh CBOMCTBA (PYHKITUHU 10 €€ rpaduKy.

Crtpouts rpaduku 31eMeHTapHbIX QyHKIMA BUIA:

y = kiX, y = X2,y = x3,y = |X|, Y = VX, OIHCBIBaTh CBOHCTBA YHCIOBOI
dbyHnkiuu 1o e€ rpaduxy.

K xonmy oOydenuss B 9 kJjacce OOy4aromUMWCS TOTYYUT CIEAYIONINE
MPEIMETHBIE PE3YJIBTATHI:

Yucia 1 BBIYUCICHUA

CpaBHUBaTh U yNOPAI0YMBATH PAIMOHAJIBHBIE U UPPALMOHATIBLHBIE YUCIIA.



BreimonasaTe  apudMeTnyeckue JAEUCTBUS €  PAlMOHAIBHBIMUA — YHCJIAMH,
codyeTrass YCTHbIE W TIMCbMEHHBIE MPUEMBI, BBINOJIHATh BBIYUCICHUS C
UpparoHaIbHBIMU YUCIaMHU.

HaxomuTe 3HaueHus creneHeld ¢ LEeNbIMH TMOKa3aTelsIMU U KOPHE,
BBIYUCIISITh 3HAYEHUS YUCITOBBIX BBIPAXKEHHUI.

OKpyrisTh JEUCTBUTENbHBIC YHCIA, BBIMOJHITh MPUKUIKY pe3yJibTara
BBIUKMCJICHUH, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUs] U HEPABEHCTBA

Pemiats nuHelHbIE W KBaJpaTHbIE YpaBHEHUS, YPaBHEHHMS, CBOJISAIIUECA K
HUM, POCTENIINEe JPOOHO-pallMOHATBHBIE YPABHEHUS.

Pemats cuctembl NByX JIMHEMHBIX YpPaBHEHUN C ABYMsSI NMEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJTHO YPAaBHEHUE HE SBJISIETCS JIMHEUHBIM.

Pemiats TekcTOBbIE 3ajauu  aireOpamnyeckuM CrnocoOOM C  TMOMOIIbBIO
COCTaBJICHUS YPABHEHUS UM CUCTEMBI JIBYX YPaBHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOOUTH MpOCTEUIINE UCCIIEIOBAHUS YPABHEHU U CUCTEM YpPaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM TrpaduuecKuX MpeicTaBlieHnui (YCTaHaBIMBATh, UMEET
JU ypaBHEHUE WIM CHCTEMa YPAaBHEHUU PEIICHUs, €CIIM HUMEET, TO CKOJIbKO, U
npouee).

Pemate nuHelHbIE HEpPABEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, HM300paXkaTh
pelIeHHe HEPABEHCTB HA YHUCJIOBOM MpPSMOM, 3alUCHIBATH PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemath  cuctemMbl  JTUHEWHBIX ~ HEPABEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, M300pa)xkaTh PEIICHUE CHUCTEMbI
HEPABEHCTB Ha YUCJIOBOM MPSIMOM, 3alMChIBATh PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEpABEHCTBA MPU PEUICHUU PA3IMYHbBIX 3a]1a4.

DOyHKIMHA

Pacnio3naBate (yHKIMM u3ydeHHBIX BHAOB. [loka3biBaTh CXeMaTHYECKU

pacrojoXeHnue Ha KOOPIUHATHOM IUIOCKOCTH TpadukoB GyHKImi Buga: y = KX, Yy
=k« +b, y=kix,y=ax2 + bx + ¢,y =x3, y = VX, Y = |x|, B 3aBHCHMOCTH OT
3Ha4YEeHUI KO3(PPUIMEHTOB, ONUCHIBATH CBOMCTBA (PYHKIIUH.

Ctpouth 1 n300paxkaTb CXEMaTUYECKH TpaUKH KBaJApPaTUYHBIX (PYHKIUH,
OINMCHIBATh CBOMCTBA KBaIpaTUUHBIX (PYHKIUH MO UX rpaduxam.

Pacnio3znaBathe kBajpaTHuHy0 (QyHKIUIO 110 (opMyJie, TPUBOJUTH IPUMEPHI
KBaJIpaTUUHBIX QYHKINI U3 peanbHOM XU3HH, (PU3UKH, TEOMETPHUH.

YucaoBbie MOCIe0BATEIbHOCTH U IPOrPeccHun

Pacno3naBath apu(MeETHUYECKYyI0 M TE€OMETPUUYECKYIO IPOTPECCUM IpH
Pa3HBIX CIIOCO0ax 3a/1aHuUs.



BbInonHATe  BBIYMCIEHUS C€ HUCHOJB30BaHWEM (opMmyn N-ro ujeHa
apu(PMETUYECKON U T€OMETPUUECKON MPOTrPecCuii, CyMMbI ITEPBBIX N YIECHOB.

N3o00paxarh YjeHbl MOCIEA0BATEILHOCTH TOYKAMH Ha KOOPAWHATHOM
IJIOCKOCTH.

Pemars 3amaym, CBs3aHHBIE C YUCIOBBIMHU IIOCJIEIOBATEIBHOCTSMHU, B TOM
YHCIIE 3a/1a4M U3 PEaIbHOM KM3HU (C MCIOIb30BaHUEM KAJIbKYJIATOPA, HU(POBBIX
TEXHOJIOTUH).



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
ArCOPAHHECKHE 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 I1O ITPOI'PAMME 102 5 0
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbI VI YHEHUKA

Marematuka. AnreOpa: 7-i kimacc: 0a30BbIM YpPOBEHb: Yy4eOHHUK. 15-¢
u3nanue, nepepadorannoe / MaxkaperaeB FO.H., Munarok H.I'., Hemkos K.W. u
npyrue; mox pex. Temskockoro C.A. M.: [Ipocsemenue, - 2022.

Marematuka. Anre0Opa: 8-i kimacc: 0a30BBIM YpOBEHb: ydeOHHK. 16-€
u3nanue, nepepadoranHoe / MakaperiueB FO.H., Munarok H.I'., HemkoB K.W. u
npyrue; nmox pex. Tenskockoro C.A. M.: [Ipocsemenue, - 2022.

Marematuka. AnreOpa: 9-ii kimacc: 0a30BbIi YpOBEHb: yueOHUK. [5-€
u3ganue, nepepadorannoe / Makaperaes FO.H., Munmrok H.I'., Hemxos K.W. u
npyrue; nox pex. Tenskockoro C.A. M.: [Ipocsemienue, - 2022.

MaremaTtuka. BeposSTHOCTh U cTaTUCTHKA: 7-9-€ KilacChl: 0a30BbIi yPOBEHbD:
yueOHuK: B 2 yacTsax / Beicoukuii 1.P., Slmenko U.B.; mox pex. SAmenko U.B. M.:
[Tpoceemenue, - 2022

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Anrebpa. 7-9 kiacc: noypouHnsie 1iansl 1o yueOnuky FO.H. Makaprruesa,
H.T". Munniok, K.W. Hemikosa,, C.b. CyBopoBoii / aBt.-coct. T.}O. Jromuna, A.A.
MaxonuHna. — Boarorpaza: Yuurens, 2011

AnrebOpa. 7-9 kjacchl: pa3BEepHYTOE TEMAaTHUYECKOE IUIAHHUPOBAHUE TIO
nporpamme FO.H. MakapeiueBa / aBt.-coct. JILA. Tammnmua. — Bousrorpan:
Vuurens, 2012.

Anrebpa 7-9 wmacc. 3amaHus Ay OOyYCHUS W Pa3BUTHS ydamuxcs. /
Jle6emunnieBa E.A., benenkora E.}O. — M.: UaTemnekr-nentp, 2013.

Hunaktudeckue Marepuaibl o anredpe: 7-9 kmacc / JIL.U. 3BaBuu, H.B.
JpsikonoBa. — M.: Dxk3ameHn, 2013.

CamocTosiTenbHbIE U KOHTPOJIbHBIE pa0bO0THI 10 anredpe ansa 7-9 knacca. — 8-
e u3nanue, ucnp. u pon. / Epmosa A.I1., 'ono6opoasko B.B., Epmosa A.C. — M.:
NIJIEKCA, 2013.

Anrebpa. 7-9 knaccel. Tpenaxep. TemMaTuueckue TECTbl U UTOTOBbIE PAOOTHI
/ mon pepakuueit @.D. JIvicenko, C.1O. Kynabyxosa. — PoctroB-na-/{ony: Jleruos,
2013.

Koutpoinbnbie usmepurenbasie Mmatepuaisl (KMIM) o anredpe: 8-9 kiacchbl
/ FO.A. I'na3koB. — M.: Dx3ameHn, 2014.

Marematuka. BeposTHOCTB U cTatucTKa: 7-9-€¢ Kilacchl: 0a30BbIM YPOBEHD /
nox pexn. U.B. Slmenko. — M.: [Ipocsemenne, 2022.

Kpyxok no Teopun Bepositnocteit / V.P. Beicoukuit. M.: MITHMO, 2017.

Kombunaropuka / Packuna 1.B., [llanoanor A.B. M.: MITHMO, 2020.



IMAUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET
bubnuoreka LIOK https://m.edsoo.ru/7f415b90
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