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HOACHUTEJBHASA 3AIIMCKA

AnreOpa sBIS€TCS OJHUM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 00eCIeYnBACT U3YUYCHHUE APYTUX JAUCIMIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTApHOTO IIMKIOB, €& OCBOCHHE HEOOXOIUMO IS
MPOJOHKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM Xu3HU. Pa3BuTHe y o0yyaronuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXONKIACHUM M CYHUIHOCTH alireOpanyecKux
abcTpakiuii, cnoco0e OTpakKeHHsT MAaTEMAaTHUYEeCKOM HAyKOU SIBIIGHUN M MPOIIECCOB
B NpUpOJIE U OOMIECTBE, POJIA MATEMATHYECKOTO MOJIETUPOBAHMS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX I aJaNnTallid B COBPEMEHHOM LU(pOBOM
obOmectBe. M3yuenue anreOpsl oOecreurMBaeT pa3BUTHE YMEHHS HaOII0IaTh,
CpaBHMBaTh, HAaXOAWUTb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBILIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOM JCHCTBUSI M BBIBOJIBI,
dbopmynupoBath yrBepxkaAcHUsA. OcBOeHHE Kypca anreOpbsl 00ecrieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUSI OO0YYaloONIMXCsA: OHH HCIIONB3YIOT JEAyKTUBHBIE H
MHAYKTUBHBIE PAacCyXJIeHUs, 00001eHNe U KOHKPETU3al1io, abcTparupoBaHue U
aHasiornto. OOydeHue  anreOpe  HpeanojiaraeT  3HAUUTEIbHBIA  00BEM
CaMOCTOSITENIFHOM ~ JIeATENBHOCTH OOYYaIOIUXCS, I03TOMY CaMOCTOSITETEHOE
penieHue 3a7a4 ABIsIeTCs peaau3alnei 1e1TeIbHOCTHOrO MPUHIUIIA 00yUEeHUS.

B cTpykrype mnporpamMmbl yd4eOHOro Kypca «Airedpa» naiasi OCHOBHOTO
o0uiero o0pa3oBaHHs OCHOBHOE MECTO 3aHMUMAIOT COJEpPKaTENbHO-METOINYECKUE
auHUM: «Yucnaa ¥ BBIYUCIECHUN», «ANreOpanyeckue BbIpaKeHUs», «Y paBHEHUS U
HepaBeHCTBay, «DyHkuuuy. Kaxmas w3 STUX copep aTelbHO-METOAHMYECKUX
JMHUHA pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YUEHUS Kypca, B3aUMOJICHCTBYSI C
ApyTMMU €ro JUHUAMH. B Xone wu3ydeHus ydeOHOro Kypca OOydaroIMMcs
OPUXOJUTCS JOTHUECKH PaCCy’KJIaTh, MCIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIH
sa3bIK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOPBIE OCHOBBI JIOTHKH, TPEICTAaBICHHBIE BO BCEX OCHOBHBIX pasiesax
MaTeMaTH4ECKOro oOpa3oBaHUs U CIIOCOOCTBYIOIIME OBJAJCHUIO O0YyYaIOIUMUCS
OCHOB  YHUBEpPCAJIBHOTO  MareMaTudeckoro s3bika. CoaepkaTelnbHOM U
CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Auredbpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Yuclia W BBIYUCICHUS» CIYXKUT OCHOBOW MJis
JaJIbHEHIIIET0 M3YYCHHS] MaTeMAaTHUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYUYAIOIIUXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS TIOJIB30BATHCS allTOPUTMAMH, a
TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEIHEBHOM
KHU3HU. Pa3BUTHE NMOHATHSA O YMCIEe HAa ypOBHE OCHOBHOIO O0IIEro oO0pa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMH M HMPPALMOHAIBHBIMU YHCIaMH, (OPMHUPOBAHUEM



MIPEACTABICHUM O JEHCTBUTEIBHOM YHCJE. 3aBEPLICHUE OCBOEHHS YHUCIOBOM
JIMHUU OTHECEHO K cpeHeMy 00111eMy 00pa30BaHHMIO.

Copeprkanre IByX anreOpandecKux JUHUN — « AreOpandecKrue BEIPKCHU
U «YpaBHEHHs] U HEPABEHCTBa» CMOCOOCTBYET (DOPMHUPOBAHUIO Y OOYUAIOIIUXCS
MaTEMaTUYECKOro amnmapara, HeoOXOAUMOTro IS PEIICHUs 3a7a4 MaTEeMaTUKH,
CMEXHBIX TMPEAMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOrO 00mIero o0pa3oBaHHs y4eOHBIM MaTepuall TPYIIUPYETCS BOKPYT
paloHaIbHBIX BBIpKEHUN. AnreOpa JEMOHCTPUPYET 3HAUEHUE MATEeMaTUKHU KaK
A3bIKa JUISI TIOCTPOEHHUS MATEMaTUYECKUX MOJENIC, ONMCAaHUS IPOLIECCOB H
ABJICHUM peanbHOrOo Mupa. B 3amaum oOydeHuss anredpe BXOIAT TakxKe
JaJbHENIIee pa3BUTUE ANTOPUTMHUYECKOTO  MBIIUIEHUS, HEOOXOIMMOro, B
YaCTHOCTH, MJIsI OCBOEHUSI Kypca HH(POPMATUKH, W OBJAJCHUE HABBIKAMH
JNEAYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHue CUMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXeHUs!, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTRY.

Conepxanue (pyHKIMOHAIbHO-Tpa(UYECKON JIMHUU HALlEJICHO Ha MOIy4YeHHE
oOy4aroluMuUCs 3HaHUM 0 (PYHKIMAX Kak BaKHEWIIEH MaTeMaTH4eCKOW MOJeNnu
JUTSl OMUCAHUSL U UCCIEAOBaHUS pa3HOOOPa3HBIX MPOLECCOB U SBJICHUN B MPUPOJIE
n obuiectBe. M3yueHue marepualia CIOCOOCTBYET Pa3BUTHIO Y OOy4YarOMIMXCA
YMEHHUSI UCTI0JIb30BaTh Pa3IMYHbIC BHIPA3UTEIbHBIE CPEACTBA S3bIKA MATEMATUKHU —
CJIOBECHBIE, CHUMBOJIMYECKHE, TIpauyeckue, BHOCUT BKJIaJ B (HOpPMHUPOBAHHE
IPEICTaBICHUN O POJIM MAaTEMATHUKH B PA3BUTUN IUBWIM3ALMHI U KYJIbTYPBI.

CornacHo yuebHOMY TutaHy B /-9 Kjaccax wu3ydaeTcss y4eOHBIM Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIIEAYIOIIME OCHOBHBIE DPA3/€ibl COJCpPKAHMS:
«Uucna ¥ BBIUMCICHUS», «ANreOpandyeckue BBIPAKECHUS», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIIUI.

Ha uzyuenue yuebHoro kypca «Anredpa» orsoautcs 340 vacoB: B 7 kiacce
— 136 vacoB (4 yaca B Henento), B 8 kiacce — 102 ygaca (3 vaca B Hefaento), B 9
kiacce — 102 gacos (3 yaca B HEZIEIIO).



COILEPKXAHUE OBYYEHUA
7 KIIACC

Yucaa 1 BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXO OT OJHOM (OPMBI 3aIUCH
npobeit k apyrou. IloHATHe panuOHANBPHOTO YHCIA, 3aluCh, CpaBHEHUE,
yHOPSIOYMBAHUE  PAlMOHAIBHBIX  yucel. ApudMernyeckue ACHCTBUS C
palMOHAIBHBIMHA YMCIIaMu. PelieHne 3aaad U3 peaibHOW NMPaKTUKWA HAa 4acTH, Ha
Ipoow.

CreneHb C HaTypaJbHbIM IIOKa3aTeleM: OIpeJesieHne, Npeodpa3zoBaHue
BBIPKEHHI HA OCHOBE OIPEAEIICHHUs, 3alnuch 00apIMX uncel. [IponeHTsl, 3anuch
IOPOLEHTOB B BUJE ApoOU U ApoOU B BUJE MPOLEHTOB. TpU OCHOBHBIE 33Jja4d Ha
IIPOLICHTBI, pELICHUE 3a7a4 U3 PEalbHON IIPAKTUKHU.

[IpumMeHeHnE TPU3HAKOB  JACIUMOCTH, pA3JO0KEHHUE HAa  MHOKHUTEIH
HATypaJIbHBIX YUCET.

PeanbHble  3aBUCMMOCTH, B TOM 4Mcie TmpsiMas U oOparHas
MIPONOPLIMUOHAIBHOCTH.

AuredOpanvecKue BbIPAKEeHUs

IIepemeHHbIE, UMCIOBOE 3HAYEHUE BBIPAXKEHUS C IEpeMEeHHOU. JlonmycTumbie
3Ha4YeHUs NepeMeHHbIX. [IpencraBnenne 3aBUCMMOCTH MEXAY BEIUYMHAMHU B BUJIE
(dopmynbsl. Beruucienus no ¢popmynam. [IlpeodpazoBanre OyKBEHHBIX BBIPAKEHUI,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, MpPaBWIa MpPeoOpa3oBaHUsl CyMM U
POU3BE/ICHUH, TPaBUIIa PACKPBITUS CKOOOK U MPUBEAEHUS MOJOOHBIX CllaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

OpnHowiensl U MHOTOWIEHBI. CTeneHb MHOTOWIeHa. CloKeHue, BHIYUTAHHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMynbl COKpPAIIEHHOTO YMHOXKEHHMS: KBaApar
CyMMBl W KBagpaT paszHocth. Dopmylia pa3sHOCTH KBaApaTtoB. PasnoxeHune
MHOT'O4JICHOB HA MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHsA, NpaBuia MpeoOpa3oBaHUS YypaBHEHUS,
PaBHOCUJIBHOCTDb YPaBHEHUN.

JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIO KOPHEW JIMHEHHOIO
YPAaBHEHUS, pELIEHUE JIMHEWHbIX ypaBHEeHUH. CocTaBleHUE YpaBHEHUH IO
YCJIOBHIO 3a71auu. Pelenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO YPAaBHEHUM.

JIuneiitHoe ypaBHEHHE C ABYMS MEPEMEHHBIMH U ero rpaduk. Cucrema IByX
JIVHEMHBIX YPaBHEHUW C JBYMS IIEPEMEHHBIMU. PelieHwe cHUCTeEM YpaBHEHHM
Croco0OM TMOACTaHOBKU. [Ipumepbl pelieHuss TEKCTOBBIX 3a/ad C IMOMOIIbIO
CHUCTEM ypaBHEHUHU.

DyHKIUU



Koopaunara Touku Ha npssMou. UnciioBble NPOMEXKYTKH. PaccTosinue mexny
IBYMs TOYKaAMU KOOPJAHNHATHOMN MPSIMOIA.

[IpsimoyronbHas cucrema koopaunat, ocu OX u Oy. AGcuucca u opauHaTa
TOYKH Ha KOOPAUHATHOM miiockocTu. [Ipumepsl rpadukoB, 3aaHHBIX GOpMyTIaMu.
Utenune rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkumn. I['paduk
¢bynkuuu. CoiicTBa hynkuuii. Jlunelinas ¢pynkuus, e€ rpapuk. 'paduk dyHKIUN
y = [|x|. I'padudeckoe perieHne TUHEHHBIX YpPaBHCHHM M CHUCTEM JIMHEHHBIX
YPAaBHEHUM.

8 KJIACC

Yucsia v BBIYHCITIEHUS

KBagpatueiii kopeHb u3 uucia. [loHarue o0 uppalnMoOHAILHOM YHCIIE.
JecsTuunbie TPUOIMKEHUST UpPAIMOHAIBHBIX yncen. CBoicTBa apudMeTHuecKux
KBaJ[paTHBIX KOPHEN U MX MPUMEHEHHUE K MPeoOpa30BaHUIO YHCIOBBIX BHIPAKECHUM
Y BBIYMCJIEHUSM. J|eHCTBUTEIIbHBIE YUCIIA.

Crenens C HeNbIM MOKa3aresieM 1 €€ cBoiictBa. CTaHIapTHAS 3alliCh YKCTIA.

AaredpanvecKue BbIPAKEHUS

KBampaTHbpiii  TpEXuieH, pas3loKEHUE KBAAPATHOIO TpEXWIeHa Ha
MHOKHUTEIH.

Anrebpandeckast JpoOb. OCHOBHOE CBOWCTBO alreOpanvyeckod ApoOwu.
CrnoxeHue, BbIYMTAaHHE, YMHOXXCHHE, [IeJICHUE alreOpaudeckux JIpoOeid.
ParmonanbHbIe BRIpOKEHUS U UX TIpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, GQopmysa KOpHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiine qpoOHO-paMOHATbHBIE YPABHEHUSI.

['padrueckas uHTEpHpeTalvsl YPAaBHEHUN C IBYMsI TIEPEMEHHBIMU M CHCTEM
JIVHEMHBIX YPaBHEHUW C JABYMsI II€pEMEHHbIMHU. [IpuMepnl pelieHus Ccucrtem
HEJIMHEWHBIX YPABHEHUU C IBYMS IEPEMEHHBIMM.

Peliienrie TEKCTOBBIX 3a1a4 alireOpandecKuM CII0COO0OM.

YuciioBble HEPABEHCTBA M UX CBOMCTBA. HEpaBEHCTBO ¢ OHOM NTEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DyHKUMH

[lonsitue Qynknuu. OO6nacTh ONpENeNeHUsST W MHOXECTBO 3HAYCHUU
¢ynakiuu. CiocoOb! 3a1anus QyHKITUI.

I'padux Pynkuuu. Urenune cBoictB ¢pyHKuuu no €€ rpaduky. [Ipumepsr
rpa@uKoB QYHKIMMA, OTPAXKAIOIIUX PEATTbHBIE MPOLECCHI.



OyHKIMKA, ONUCHIBAIOIIME TIPIMYI0 ¥ OOpaTHYIO IPOIOPIIUOHATLHBIC
3aBHCHMOCTH, HX rpaduki. Oyukuun Y = X2, y = x3, y = \x, y=|x|. ['paduueckoe
pEIIeHUE YPaBHEHUN U CUCTEM YPABHECHUMU.

9 KJIACC

Yucia ¥ BBIYUCICHUSA

PannonanbpHble 4YMClia, UppallOHAIbHBIE YKCIIA, KOHEYHbIE U OECKOHEUYHBIE
JEeCATUYHBIE IpoOH. MHOXKECTBO NEMCTBUTENIBHBIX YUCEN, AEHCTBUTEIbHBIE YHCIIA
Kak OECKOHEUYHBbIe JeCATUYHBbIe ApoOH. B3auMMHO OJHO3HAYHOE COOTBETCTBHE
MEXKy MHOKECTBOM J€HCTBUTEIBHBIX YACENI U KOOPAUHATHOMN MPSMOM.

CpaBHeHME JIEHCTBUTENBHBIX 4YHCEN, apuMeTuyecKkue JEeWCTBUA C
NEUCTBUTEIBHBIMU YUCIAMU.

Pa3mepsl OOBEKTOB OKPYKAIOIIETO MHUpPA, JJIUTENIbHOCTH IPOLECCOB B
OKpY’KaIOILEM MUPE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [ Ipuknaka u orieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JlunentHoe ypaBHeHMe. PemieHue ypaBHEHUH, CBOISIIUXCS K JIMHEUHBIM.

KBaapatHoe ypaBHeHMe. PelieHne ypaBHEHUH, CBOJSIIMXCSA K KBAaJPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHnsi ypaBHEHUW TPETbEU U YETBEPTOU
CTETIEHEN Pa3JI0)KEHNEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHM. PenieHue TEeKCTOBBIX 3aaad
anredpandyeckuM METOJIOM.

VYpaBHeHHe ¢ AByMs NepeMEHHBIMU U ero rpaduk. Pemenue cuctem nByx
JMHEWHBIX YPABHEHHU C ABYMs IEPEMEHHBIMU. Pelienue cucrem 1ByX ypaBHEHUH,
OIHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Perenne TeKCTOBBIX 3a71a4 anreOpanyeckuM CrocoOOM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne JMHENHBIX HEPABEHCTB C OJHOM IepeMeHHOW. PemeHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TmepeMeHHOW. KBagpaTHble HepaBeHCTBA.
I'paduueckas uHTEepHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

DyHKIUU

KBaapartnunas ¢yskiusa, e€ rpaguk u cBoricta. [lapabona, koopauHaThI
BEPIIMHBI TapaboJIbl, 0Ch CAMMETPUH MapadOJIbI.

I'padukn Gpynxumit: y = kx, y = kx + b, y = k/x, y = x3, y =Vx, y = |X| n ux
CBOKCTBA.

YucsioBbIe MOCTEA0BATEIBHOCTH M IIPOIPEeCCHH



[loHaTHE YHCIOBOM MOCHEAOBATEIBHOCTH. 3a/laHHE MOCIEI0BATEIbHOCTH
peKyppeHTHOH hopMyIioi u GopMysI0il N-To WiIeHa.

Apudmernueckas u reoMeTrpudeckas mnporpeccur. PopMynbl N-ro 4ieHA
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPECCHiA, CyMMBI TIEPBBIX N YJICHOB.

N3o0paxkeHne 4jaeHOB apu(METHUYECKOH M TeOMETPHUUYECKOM MPOTrpecCHid
TOYKaMH HAa KOOPJIMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIIOHCHUIHUAJIBHBIN POCT.
CI10HBIE TPOLICHTBHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHoCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4yeOHOTO Kypca
«Anre0Opa» XapaKTepU3yIOTCs:

1) naTpuoTHYECKOE BOCIIMTAHME:

IIPOSIBICHUEM HMHTEpeca K TMPOLNUIOMY W  HACTOSALWIEMY POCCUHCKOU
MaT€MaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K JIOCTHKEHUSM  POCCHUHCKHX
MAaTEMAaTUKOB M POCCHUHCKONM MaTeMaTHYECKOM IIKOJIBI, K HMCIOJIb30BAHUIO ITHUX
JOCTHXKEHUM B IPYTUX HayKaX W MPUKIAAHBIX cdepax;

2) rpakAaHCKOe H TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN I'paXKAaHWHA U pealu3alii ero
1paB, NPEICTABICHHEM O MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHHPOBAHUSA
Pa3IMYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYXJIEHUIO STHUECKUX MPOOJIEM, CBA3aHHBIX
C IPaKTUYECKUM IPHMEHEHHMEM JOCTWIKEHUN HAyKH, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B JEATEIbHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha aKTHBHOE Yy4yaCTHE€ B pEIIEHUWU MPAKTUYECKUX 3a7ad
MaTEMaTUYECKOM HalNpaBICHHOCTH, OCO3HAHHEM BAXKHOCTH MaTEMaTHYECKOrO
o0pa3oBaHMsI Ha TPOTSDKEHUHM BCEHM JKU3HU MJIs YCHEIIHOW TpodeccHoHaIbHOM
NEeSATEIbHOCTH M Pa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BbIOOPOM U
MOCTPOEHUEM UHJMBUIyAIbHOW TPAEKTOPUHU 00pa30BaHUs M )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K SMOILMOHAIBHOMY UM  3CTETHYECKOMY BOCHPUSATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJad, pPEUIeHUH, pacCyX ACHUI, YMEHHIO BUJIETh
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEeHHOCTH HAYYHOT'0 O3HAHMSI:

OpUEHTaUMel B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HbBIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJbI U
oOlecTBa, MOHMMAHMEM MATEMAaTHYECKOW HAyKW Kak cdepbl 4YeloBeuecKou
NEATEIbHOCTH, ITANOB €€ pa3BUTUS W 3HAYMMOCTH I PA3BUTHS LMBHIM3ALNH,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKW U MAaTEMAaTHYE€CKOW KyJIbTYpPOW Kak CpeICTBOM
MIO3HAHHUS MHpA, OBJIAJCHUEM MPOCTEHIIMMH HAaBBIKAMU HCCIEN0BATEIBCKON
NEATENBHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GopMUpPOBAHHE KYJILTYPbl 310POBbSI H
IMOLMOHAJBHOIO 0J1ar0MOTy YU

TOTOBHOCTBIO IPUMEHATh MaTeMAaTUYECKUE 3HaHUs B HHTEpEcax CBOETO
3I0pOBbs, BEAEHUS  370poBOro oOpa3a JKUM3HM  (340pOBOE  IHUTAHUE,
cOaMaHCUPOBAHHBIA PEXKUM 3aHATUH U OTABIXA, peryisipHas QuznyeckKas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, MPU3HAHHEM CBOETO
[paBa Ha OLIMOKY U TAKOT'O K€ IIpaBa JIPyroro 4eJioBeKa;

7) IK0JIOTHYECKOE BOCTIUTAHUE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUN JJI pelleHus 3ajad
B 00JacTH COXPAaHHOCTH OKpPYXKAaloUIeH cpenapl, IMJIaHUPOBAaHUS IOCTYIIKOB U
OLICHKM WX BO3MOXHBIX MOCIEACTBUH I OKPYXKAIOIIEH Cpellbl, OCO3HAHUEM
IJI00aJIBbHOTO XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MyTEN UX PELIEHUS;

8) apanTanusi K M3MEHSIOIMMCS YCJIOBHSAM COUMAJIBHON M NMPUPOTHOI
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSAM B YCIIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUUThCA y IPYIHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JIESATENbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMHUPOBAHMU HOBBIX 3HAHHW, B TOM YHUCIE
(bopMyIMpOBATH UIEH, TOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUUA U
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMlO, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATH
MIPUHUMAEMBbIE pelIeHus] U JeHCTBUA, (OPMYIUPOBATh U OLIEHUBATh PUCKU U
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeqbHBIC YHHBEPCAIbHbIC YUeOHbIE NeHCTBUA

ba3oBble 1ornueckue AecTBU:

e BBIBIISITH U XapAKTEPU30BATH CYIIECTBEHHBIC MPU3HAKN MATEMAaTHUYECKUX
O00BEKTOB, TOHATHH, OTHOIICHWH MEXIy MOHATHAMH, (HOPMYIHPOBATH
OTpENCICHUS  TOHSATHUW, YCTAHABIIMBATh CYIICCTBEHHBIA  IPU3HAK
KJaccu(uKayM, OCHOBAHUS JUIsi OOOOIIEHUS M CPAaBHECHMS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, €IUHUYHBIC, YAaCTHBIE W O0O0Iue,
YCIIOBHEIE,



BBISIBIIAITH ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (akTax, JaHHBIX, HAOMIOJNEHUAX U YTBEPKICHUSX,
npeiaratb  KpUTEpUM Uil BBISIBJICHHA ~ 3aKOHOMEPHOCTEH  H
MIPOTUBOPEYMH;

JIeJaTh BBIBOABI C MCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKIFOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;
pa3dupaTh J10Ka3aTeabCTBA MaTEMAaTHYECKUX YTBEPKICHUH (MIPSIMBIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIBHO HECIOXHBIE JI0KA3aTENbCTBA
MaTeMaThyeckux (akToB, BBICTpaMBaTh APTYMEHTAIIMIO, TPUBOJIUTH
IpUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh crnoco0 penieHus ydyeOHOM 3ajauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HauboJee NOAXOMANUNA C Y4ETOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejabCcKue 1eMCTBUSA.

WCITOJIB30BaTh BOMPOCHI KaK WCCJIEIOBATEILCKUI HHCTPYMEHT MO3HAHUS,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIKME MPOTUBOpPEUUE, MpoldIemMy,
CaMOCTOATENIHO YCTaHaBIIMBaTh MCKOMOE U JaHHOe, (HOpPMUPOBATH
TUIO0TE3Y, apryMEHTHUPOBATh CBOIO TTO3UIMIO0, MHEHHUE,

MPOBOJUTH IO CAMOCTOSTEIBLHO COCTABICHHOMY IUIAHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJIBIIIOE  HCCIEOBAaHUE IO  YCTAaHOBJICHHIO
OCOOCHHOCTEH MaTeMaTHYECKOTO0 OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHSI U BBIBOJBI 110 pe3ysibTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAaHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TPOIIECCa, a TaKKE BBIIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh M HW30BITOUHOCTH HMH(OpPMALMM, TaHHBIX,
HEOOXOUMBIX JIJIsl peLIeHUs 3a4a4u;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATH3UPOBATH M HUHTEPIPETHPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MpEICTaBICHHUS;

BbIOMpaTh (GoOpMy TMpeACcTaBiIeHUS HHPOPMALUU U WILIIOCTPUPOBATH
peliaemMple 3aJadyd CXeMaMH, JuarpaMMaMmH, WHOM rpadukod U HX
KOMOWHAIUSIMU;

OLICHMBATh HAAEKHOCTh WH(OPMALUKM TO KPUTEPUSIM, MPEII0KECHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMmyHnKkaTHBHBbIE yHUBEPCAJIbHbIE y4eOHbIe 1eiicTBUS:



BOCIIPUHUMATh W (POPMYIHPOBATH CYXKICHHS B COOTBETCTBUU C
YCIIOBUSIMHU U HEJISIMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX U MUCHBMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATH MOJTYYEHHBIN pe3ysIbTaT;

B X0J1€ 00CY>KJIeHUs 3a1aBaTh BOIIPOCHI MO CYHIECTBY 00CYKIaeMOM TEMBI,
npoOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHBIC HAa TIOUCK
pELICHMs, COIMOCTAaBIATh CBOM CYXKIEHUA C CYXKICHHSIMH JIPYTUX
YYaCTHHKOB JUaiora, OOHapy>KMBaTh pa3IiMuyue U CXOJCTBO IO3HIIMHA, B
KOPpEKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,
NPEACTaBIATh  Pe3yJbTaTbl  pEHIeHUs  3a/Jadd,  JKCIIEPUMEHTA,
UCCJIEIOBAHUs,  TNPOEKTa,  CaMOCTOSATENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCHOJb30BaTh  IMpEUMYyIIECTBA  KOMaHIHOM U
WHIWBUIYyAIbHOH paOOThl TIPH PEMIEHWH YYEOHBIX MaTEeMaTHIECKUX
3aj1ay;

MPUHUMATH 11€Jb COBMECTHOM JIEATENbHOCTH, TNIAHUPOBATH OPTraHU3AINIO
COBMECTHOM pabOThl, pachpeneisiTh BUIbI padoOT, JAOTrOBapUBaThCA,
00CyX)aTh MPOIIECC U Pe3ybTaT pab0Thl, 0000IaTh MHEHUSI HECKOJIBKUX
JIFO/ICH

y4acTBOBaTh B TPYNIOBBIX (opmax pabotsl (oOCyXaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMbl M JPYTU€), BBHINOJHATH CBOK YacTh
paboThl U KOOPIUHUPOBATH CBOU JEHUCTBHUS C IPYTMMH YJI€HAMU KOMAaH/IbI,
OLICHMBATh Ka4yeCTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YYaCTHHUKAMHU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIE HeHCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIAThH IJIaH, AJITOPUTM PEIIeHUs 3a7adyu (U ero
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4éTOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh H KOPPEKTUPOBATh
BAapUAHTHI pEUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIUOHATbHBIA HHTEJJICKT:

BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJISI Ipoiecca U
pe3yJibTaTa pelICHUsI MaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IpPHU PELICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIHCTB, HAWIEHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIHLHOCTH MOCTABJICHHOW ILIEJIN
U YCIIOBUSIM, OOBSCHSITH MPUYUHBI JOCTHKCHUS WIIM HEIOCTHKEHUS LIEIIH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



HPEJMETHBIE PE3YJIbTATBI

K koHmy oOydenus B 7 Kjacce OOyyaroUIMiiCsl MOMYYHUT CIEAYIOLIUE
IpEeIMETHBIE PE3YJIbTaThI:

Yuciaa 1 BBIYUCTICHUSA

BeImonHsaTh, codeTas yCTHbIE M MUChMEHHBbIE TPUEMBI, aprUPMETHUYECKHE
JEUCTBUA C PAllMOHAIbHBIMU YU CIIAMH.

HaxoauTh 3HaueHMs YUCIOBBIX BBIPAKEHUN, NMPUMEHSTH pPa3HOOOpa3HbIE
CHOCO0bI U MPUEMBI BBIYHUCICHUS 3HAUEHUN JPOOHBIX BBIPAKEHUI, COJEpKaLINX
OOBIKHOBEHHBIE U JIECITUYHBIEC IPOOH.

[lepexoguTh OT 0AHOW (hOPMBI 3alKMCH 4YUCEN K Apyroi (mpeoOpa3oBbIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSATHYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO JECATUUHYIO IPOOB).

CpaBHHBATh U YIIOPSAOYMBATH PALlMOHAIBHBIC YUCIIA.

OKpyrasTh yucIIa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BEIYMCICHUN, OLIEHKY 3HAUCHHI
YUCJIOBBIX BBIPAXKEHUN. BBINOMHATH AEHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
NIOKA3aTeISIMMU.

[IpumMeHATh  NPU3HAKU  JEJIMMOCTH,  pa3JIOKEHUE Ha  MHOXKUTEIU
HaTypaJIbHBIX YHUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOUIEHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, NPOLUEHTAMU, WHTEPIPETHPOBATH
pe3ynbTaThl PeIIeHUs 3a1a4 ¢ YYETOM OTPaHUYEHMH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTprUBaeMbIX OOBEKTOB.

AuredOpanvecKue BbIPAKEHUS

Hcnonp3oBaTh anredpanyecKkyr0 TEPMHUHOJIIOTHIO U CUMBOJIMKY, IPUMEHSTH
e€ B Mpoliecce OCBOEHUsI yueOHOro MaTepuasa.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPDRXKEHUN IPHU 3aJaHHBIX 3HAYEHMSIX
NEPEMEHHBIX.

BolmonHsATh  mpeoOpa3oBaHUs  LEIOr0  BBIPAKEHHUS B MHOTOWIEH
IPUBEACHUEM MOJIOOHBIX CIIara€MbIX, PACKPBITUEM CKOOOK.

BBINTONHATE YMHOKEHHE OJIHOWIEHa HAa MHOTOWIEH M MHOIOWIEHa Ha
MHOTOYJIEH, MPUMEHSTH (POPMYJIbI KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCylIecTBIATh PA3JIOKEHUE MHOTOWIEHOB HAa MHOXHTEIM C IOMOIIbIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXHTENS, TPYNIUPOBKUA CllaraeMbix,
NpUMEHEHUs (HOPMYII COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpa3zoBaHUsI MHOTOUICHOB ISl PEIEHHUS Pa3iIMyYHbIX 3a/1ad
U3 MaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMHU IOKA3aTEIsIMHU IS
peoOpa30BaHus BbIPAXKEHUII.



YpaBHeHMs U HEPAaBEHCTBA

Pemats yiMHEMHBIE YpaBHEHUs C OJHOM NEPEMEHHOW, NMPUMEHSSA IpaBUia
[Iepexo1a OT UCXOAHOTO YPABHEHUS K PAaBHOCHIBHOMY emy. IIpoBepATs, sABisieTCS
JIX YUCJIO KOPHEM YpaBHEHHS.

[IpumeHsTh rpaduyecKkue METOJIbI IPU PEIICHUH JIMHEHHBIX YpaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl MNap 4YUCEN, SBIIOMIMXCA PEIICHUEM JHHEHHOro
YPaBHEHUS C ABYMSI IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOW IJIOCKOCTH TIpadUK JIMHEHHOTO YpaBHEHHUS C
JIBYMSl TIEPEMEHHBIMU, TOJIB3YACh TI'pa(pUKOM, MNPUBOJIUTH HPUMEPHI PEUICHUS
YpaBHEHHS.

PemaTp cucteMbl 1ByX JIMHEHMHBIX YPaBHEHUH ¢ IByMs IEPEMEHHBIMU, B TOM
qucie rpauuecKu.

CocTaBnsATh M pellaTh JHUHEHMHOE YpaBHEHHWE WIA CHUCTEMY JIMHEHHBIX
YPaBHEHUI 1O YCJIOBHMIO 3a/Jaud, HWHTEPHPETUPOBAaTH B COOTBETCTBUU C
KOHTEKCTOM 33]1a4y NIOJly4YE€HHBIN PE3yJIbTaT.

DyHKUMH

N300paxaTh Ha KOOPAUHATHON MPSIMON TOYKH, COOTBETCTBYIOIINE 3a/1aHHBIM
KOOpJMHATaM, Jy4H, OTPE3KH, NHTEPBAJIbl, 3aIIMChIBATh YHCIOBBIE IPOMEKYTKH Ha
anreOpanyeckoMm si3bIKe.

OtmeyaTh B KOOPAMHATHOW TMJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpAUHATaM,
CTpOUTh rpaduku TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUHU y = [X|.

OnuceiBaTh C TMOMONIbIO (YHKUMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU: CKOpPOCTb, BpPEMS, PACCTOSHHE, LIEHA, KOJWYECTBO, CTOMMOCTD,
IPOU3BOIUTEILHOCTD, BpeMsi, 00BEM padOTHI.

Haxonutb 3HaueHre (yHKIHMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuid cnoco® TpeAcTaBiIeHUs] U aHadu3a UH(opManuwy,
U3BJIEKaTh U UHTEPIPETUPOBATH MHPOPMALIHIO U3 TPapUKOB peabHbIX MPOIECCOB
Y 3aBUCHUMOCTEM.

K xoniy oOyueHuss B 8 kJjacce OOyYarOIIMICA TMOJYYUT CIICAYIOIINE
peIMETHbIE PE3yJIbTAThI:

Yucaa v BBIYUCTICHUSA

Hcnonb3oBaTh HayalbHbIE MPEACTABICHHS O MHOMXECTBE JEHCTBUTEIBHBIX
quceN JUIsl CPAaBHEHMSI, OKPYTJICHUSI U BBIUMCIECHUM, N300paXKaTh ACHUCTBUTEIbHBIC
YyCJia TOYKaMH Ha KOOPAWHATHOM IIPSMOM.

[TpumeHsaTh TOHATHE apU(METHUYECKOrO0 KBAaJAPATHOTO KOPHS, HAXOAMTh
KBaJIpaTHbIE KOPHM, UCIOJb3Ys MPU HEOOXOJUMOCTH KAJIbKYJSITOP, BBIMNOJIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEP)KAIIUX KBAAPATHBIE KOPHHU, HCIOIb3YA
CBOMCTBA KOPHEHN.



Hcnonp30BaTh 3amucu OONBIIUX W MaJbIX YHCEN C MOMOIIBI0 JECATHUYHBIX
npo0eii u creneHelt uucna 10.

AJiredpanyecKkue BbIPAKEHUS

[IpuMEHATh TMOHATHE CTENEHW C ILEIbIM IIOKA3aTENIEeM, BBINOJHIThH
npeoOpa3zoBaHus BbIPAXKEHUH, COAEPKAIIUX CTETICHH C LIEJIBIM MOKa3aTesIeM.

BBITIONHATE TOXKJIECTBEHHbIE NMPEOOPA30BAHMS PALMOHAIBHBIX BBIPAKEHUI
Ha OCHOBE MMPAaBWJI ACHCTBUI HAJ MHOTOYJIEHAMH U alre0OpandyecKuMu Apo0siMu.

PacknanpiBaTh KBaApATHBIN TPEXWICH HA MHOKUTEIIH.

[IpumeHsATh npeoOpa3oBaHMs BEIPAXKEHHUN JIs pENICHUS Pa3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEKHBIX ITPEAMETOB, U3 PEATbHOW IMPAKTUKH.

YpaBHeHNs 1 HEPABEHCTBA

Pemate nuHEWHbIE, KBaJpaTHbIE YpPABHEHUS U palMOHAIbHBIE ypaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUU C ABYMS IIEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIICIOBAHNUS YPABHEHUM M CHCTEM YPAaBHEHHI, B
TOM YHCJI€ C IPUMEHEHUEM IpapUuecKuX MpeAcTaBIeHUl (yCcTaHaBIMBaTh, UMEET
JY ypaBHEHHE WJIA CUCTEMAa YPABHEHUN PEIIEHUs, €CIIM MUMEET, TO CKOJBbKO, U
npouee).

[lepexoauTh OT CIIOBECHON (POPMYJIHMPOBKH 3a/auu K €€ anredpanyecKou
MOJIEIM C TIOMOLIbIO COCTAaBJICHHsS YPAaBHEHHsS WIM CHCTEMBl YpaBHEHHH,
MHTEPHPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33/]1a4M MOJYyYEHHBIN pe3yJIbTarT.

[IpuMeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB JJISI CPaBHEHMS, OLICHKH,
pelIaTh JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM M MX CHCTEMBI, JaBaTh
rpaHuuecKkyl0 HWIUTIOCTPAIMI0 MHOXKECTBA PEIICHUHHEPABEHCTBA, CHCTEMBbI

HEPABEHCTB.

DyHKUMH

[ToHumMaTh ¥ KCMONB30BaTh (PYHKIIMOHAIBHBIC TOHSATUS U SI3bIK (TEPMUHBI,
CUMBOJINUECKHUE OOO3HAYECHUS), ONPENEsATh 3HAUeHUE (PYHKIUU MO 3HAYCHUIO
apryMeHTa, ONpeAeNsaTh CBOMCTBA PYHKIUU O €€ rpaduKy.

Crpoutb rpad@uku 31eMeHTapHbIX (YHKIHWNA BUA:

y=k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBAaTh CBOWCTBA YHCIOBON

dbyHkiuu 1o e€ rpaduxy.

K xoHiy oOyueHuss B 9 kJiacce o0OydarOUuics TMOJYYUT CICAYIOIIUE

peIMETHbIE PE3yJIbTAThI:

Yucaa v BBIYUCTICHUSA

CpaBHUBAaTh W YHOPSAOYMBATH PAMOHAIBHBIE M HUPPALMOHAIBHBIE YHCIIA.

BoimonusaTe apudmernueckue AEUCTBUS C  pallMOHAIBHBIMH  YHCIIAMH,

coueras YCTHbIE U TIUCbMEHHBIE MPUEMBI, BBINOJHATH BBIUUCICHUS C
MPPALMOHATIBHBIMHU YHACIAMU.



Haxonute 3HaYeHHWs CTENEHEWM C LEIbIMA TMOKA3aTeIsIMA W KOPHEH,
BBIYUCIISIT 3HAYEHUS YUCTIOBBIX BBIPAKCHUH.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKHUAKY pPE3yIbTaTa
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUU.

YpaBHeHUS H HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIC YPABHEHHWS, YPABHEHUS, CBOIAILIMECS K
HUM, TTPOCTEUIITNE APOOHO-PAIIMOHAIEHEIE YPaBHCHHUS.

Pemate cuctembl IBYX JIMHEHHBIX YPABHEHHH C JABYMsI NEPEMEHHBIMU U
CHUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISCTCS JIMHCUHBIM.

Pemath TekcTOBbIE 3a7auu  aireOpandeckuM CIOCOOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHMS WJIM CUCTEMBI IBYX YPABHECHUU C IBYMS IIEPEMEHHBIMHU.

[IpoBOAUTE MPOCTEHIINE UCCIIETOBAHUS YPABHEHUM M CUCTEM YPAaBHEHUWU, B
TOM YHCJI€ C IPUMEHEHUEM T'paUUECKUX MPeACTaBICHUN (yCTaHABINBATh, UMEET
JI1 ypaBHEHUE WJIM CHUCTEMA YPABHEHUW PELICHMS, €CIM HUMEET, TO CKOJIbKO, U
npouee).

Pemate nuHeliHbIE HEpaBEHCTBA, KBaJpaTHBHIC HEPABEHCTBA, H300pakaTh
pEIICHUE HEPABEHCTB HA YHWCIIOBOW MPSMOM, 3alUCHIBaTh PEIICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate  cHUCTEMBI  JIMHEMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOUAIOIIME KBaJpaTHOE HEPAaBEHCTBO, H300pa)kaTh PEIICHUE CHCTEMBI
HEPABEHCTB HA YHCJIOBOM MPSMOM, 3aMMCHIBATH PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPAaBEHCTBA IIPU PEIIIEHUM PA3JIMYHBIX 33/1a4.

DyHKUMH

Pacrio3HaBaTth (PyHKIIMHM HW3Y4YeHHBIX BHJIOB. IloKa3bIBaTh CXeMaTHYECKH

pAacIoIOKEHUE Ha KOOPAWHATHOM TIOCKOCTH rpadukoB GyHKIME Buaa: Y = KX, y
=kx+b y=klx,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBUCUMOCTH OT
3HaUYCHUN KOA()PUITUEHTOB, OMMCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U M300paxaTh CXEMAaTUYECKHU TpaUKU KBAJIPaTUUHBIX (DYHKIIHA,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIUN MO UX TpaduKaM.

Pacno3naBaTh KBaipaTUUHYIO PYHKIHMIO 110 (OpMYJIe, MPUBOIUTH IPUMEPDI
KBaIpAaTUYHBIX (YHKUIMNA U3 peaTbHOM KU3HU, PUZUKH, TEOMETPHH.

Yuc/ioBble OC/I€10BATEIBHOCTH U MPOrPeccum

PacnioznaBaTh apuMeTHyeCKyr0 M TE€OMETPUYECKYI0 MPOrPEeCcCUu IpHU
Pa3HBIX CI0CO0aX 3a/1aHMs.

BbINONMHAT,  BBIYMCIEHUST C  HCMOJb30BaHMEM (opMmyda N-ro  4ieHa
apu(pMeTHUYECKON U TeOMETPUUECKON MPOTrpecCHii, CyMMBI IIEPBBIX N YJICHOB.

N300paxkaTh WIEHbl MOCJIEJOBATEIBHOCTH TOYKAMU HA KOOPJIMHATHOU
IUIOCKOCTH.



PemaTte 3amaum, CBS3aHHBIE C YHCIOBBIMH IOCJIEAOBATEILHOCTSIMUA, B TOM
qrclie 3a7a9d U3 peaqbHON KU3HH (C MCIIOJIb30BAaHUEM KalbKYJISTOPA, ITUGPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecrBo yacos DJIEKTPOHHBIE
HanmMeHnoBaHue pa3iesioB U TeM NPOrpaMMbl (uudgposbie)
Ne i/ Konrtpoasnbie | IIpakTHueckue
Bcero o0pa3oBartejibHbIE
padoThbI padoThbI
pecypcsl
1 [ToBTOpeHue. 21 1
5 Yucna v BerunciieHusd. ParinoHansHbIe yncia o5 1 bubmmoreka [JOK
https://m.edsoo.ru/7f415b90
bubnnorexa [JOK
A 27 1
3 ArCOPANICCKHE BIPAACHH https://m.edsoo.ru/7f415b90
bu6mmotexa I1IOK
2
4 ¥ PaBHCHILA 1 HEpaBeHCTBa 0 1 https://m.edso0o.ru/7f415b90
bu6nmmoteka [IOK
. 24
° Koopunarst u rpaguki. Dywkin 1 https://m.edsoo.ru/7f415b90
bu6nmotexa [IOK
6 I1 19 1
OBTOPCHHE  0000MICHHE https://m.edso00.ru/7f415b90
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 6 0
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8 KJIACC

KoJsun4yecTBo 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne n/n P Kontpoanueie | Ilpakruyeckue (mucpp )
NMPOrpamMmbl Bcero o0pa3zoBaTejbHbIE
padoThI padoThI
pecypchbl
bubnuoreka [IOK
1 UYucina u Beraucienus. KBaapaTHeie KOpHU 15 httos://m.edsoo.ru/7f417af8
9 Yucna u Berauciieans. CTEIeHb C HeJIbIM 7 bubmuoreka [JOK
1oKaszaresieM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKue BhIPaKEHUS. 5 1 bubmmoreka [IOK
KBanparsslii TpéxuseH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BHIPaKEHHS. 15 1 bubnuorexa [LIOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBajpaTHbIe 15 1 bubnnorexa [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHcTBa. CHCTEMBI 13 bubnnoreka [IOK
YPaBHEHUM https://m.edsoo.ru/7f417af8
bu6nmmorexka [IOK
7 VYpaBHeHus u HepaBeHcTBA. HepaBeHcTBa 12 1 httos://m.edsoo.ru/7f417af8
but6mmoreka [JOK
o .
8 YHKLUHH. OCHOBHEIC MOHSATHS > https://m.edsoo.ru/7f417af8
bubnunoreka [IOK
o DyrKumn. Hncnossie pyniH o https://m.edsoo.ru/7f417af8
bubnunoreka [IOK
10 II 6 1
OBTOpeHHE H 0bobweHHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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9 KJIACC

KoJsun4yecTBo 9acoB JIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uugpoBbIie
Ne n/n P Kontpoabusie | Ilpakruyeckue (mupp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
1 Uucna u Beruncienus. JleiicTBUTEIbHbIE 9 bubmuotexa [JOK
yucia https://m.edso0.ru/7f419d08
9 YpaBHEHUS ¥ HEPABEHCTBA. Y PABHEHUSI C 14 1 bu6nunoreka [IOK
OJIHOM MEepPEMEHHOM https://m.edso0.ru/7f419d08
3 VYpaBHeHuUs U HepaBeHCTBA. CUCTEMBI 14 1 bubnuorexa [JOK
YPaBHEHUI https://m.edso0.ru/7f419d08
bu6mmoteka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 httos://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
) 1 1
> Y 6 https://m.edsoo.ru/7f419d08
bu6nmmoreka [JOK
6 Uucnoble NOCIE10BaTENBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 00001IeHNEe, CUCTEMATU3AITUS 18 1 bu6nmmoreka [IOK
3HAHUU https://m.edso0.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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