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IHHOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIsSeTCS OAHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOINEro 0OOpa3oBaHUS: OHA
obecrieurBaeT U3y4eHUE JIPYTrUX JUCIUILTIH, KaK eCTECTBEHHO-HAYYHOTO, TaK U TYMaHUTAPHOTO IIUKJIOB,
e€ ocBoeHHE HEOOXOMUMO JUTS TPOJOJKCHUS 00pa3oBaHUs M B TIOBCEJHEBHOW JXM3HU. PaszButhe y
00yJaroIuXcsi HAYYHBIX MPEJCTABICHUI O MPOUCXOXKACHUH U CYIIHOCTH alreOpandecKux aOCTpaKIvi,
crocobe OTpaKeHUs] MaTeMaTHYeCKOW HAyKOH SBIEHHH W TPOIECCOB B TPHUPOAE M 0OIIecTBe, pOIU
MaTeMaTHYeCKOr0 MOJICTUPOBAHUS B HAYYHOM ITO3HAHWU M B MPAKTUKE CHOCOOCTBYET (HOPMHPOBAHUIO
HAYYHOTO MHUPOBO33PEHUSI W KadyeCTB MBIIIICHUS, HEOOXOJUMBIX JUIS aJalTallid B COBPEMEHHOM
ugppoBoM obmiecTBe. M3ydenne anreOpsl oOecrieurBaeT pa3BUTHE YMEHHS HaOIOIaTh, CPaBHUBATH,
HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO
000CHOBBIBaTh CBOWM JEWUCTBHUS W BBIBOIBI, (POPMYJIHPOBATh yTBepkaeHHs. OcBOeHHE Kypca anreOpbl
obecrieyrBaeT pa3BUTHE JIOTMYECKOTO MBIINUICHHSI OOYJYaroIUXCs: OHU HCIONB3YIOT JCAYKTUBHBIC W
WHAYKTUBHBIE pacCyXIeHus, 00001eHne 1 KOHKpeTHu3aluio, abcrparupoBanue u aHanoruto. Odydenue
anrebpe MpeanonaracT 3HAYUTEIbHBIH 00bEM CAMOCTOSATENLHON JESATEIBPHOCTH 00YUYAIOIIUXCS, TO3TOMY
CaMOCTOSITETIbHOE PEIICHUE 3314 SBISCTCS pean3anuei JesTeNbHOCTHOTO MPHHITUIA 00yICHUSI.

B crpykType mporpamMmbl y4eOHOTO Kypca «Anredpa» s OCHOBHOTO OOIIEro oOpa3oBaHUS
OCHOBHOE MECTO 3aHHMAIOT COJCPKATEILHO-METOIUYCCKUE JHHUU: «Uncna W BBIYHCICHUSY,
«AnreOpanyeckre BbIpaXKCHUs», «YpaBHEHHS W HepaBeHCTBa», «DyHkumuy. Kaxmas w3 3THX
COJICPXKATEIbHO-METOTUUCCKUX JIMHUN pa3BUBACTCS HA TPOTHKCHHHM TPEX JIET W3Y4YCHHs Kypca,
B3aUMOJICHCTBYsT C JPYTHMH €ro JIMHUSAMH. B Xoje wW3ydeHHs Y4eOHOTO Kypca oOydaromumcs
TIPUXOJUTCS JIOTHYECKH PACCyKAATh, HCIOIh30BATh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B CBS3M ¢ 3TUM B
nporpaMMy y4eOHOTO Kypca «AJredpa» BKIIOUCHBI HEKOTOPbIC OCHOBBI JIOTMKH, MPEICTABICHHBIC BO
BCEX OCHOBHBIX pa3fellax MaTeMaTh4eckoro oOpa3oBaHHSA W  CIIOCOOCTBYIOIIME  OBJAJCHHIO
00yYaroIuMICsS OCHOB YHUBEPCAIBHOIO MaTeMaTHUeCKOro s3bika. ComepikaTeNnbHOH U CTPYKTYPHOM
0c0OEHHOCTBIO yueOHOTr0 Kypca «Airedpay sIBISICTCS €r0 HHTETPUPOBAHHBIN XapakTep.

COIICp)KaHI/Ie JMHUKN «YHucna W BBIYUCICHUSY CIIYKUT OCHOBOM JJIsL I[aﬂbHeﬁHleFO N3y4YCHUA
MaTeMaTHKH, CIOCOOCTBYET Da3BHTHIO Y OOYYarOIIUXCSl JIOTUYECKOTO MBIIUICHHS, (HOPMHPOBAHHIO
YMC€HHA IOJIb30BAaThCA AJITOPUTMAaMH, a TAKKE HpI/IO6peTeHI/IIO IMPAKTUYCCKUX HABBLIKOB, HCO6XO):[I/IMI)IX
JUISL TIOBCEJHEBHOW XKM3HHW. Pa3BuTHE MOHATHS O YUCIEe Ha YPOBHE OCHOBHOTO OOINEr0 OOpa3oBaHUs
CBA3aHO C palyvOHAJIBHBIMHU W HWppalluOHAJIbHBIMHU YHCJIAMU, q)OpMI/IpOBaHI/IeM HpeIlCTaBJ'IeHI/If/'I (6]
JEHCTBUTETIHHOM 4Hclie. 3aBeplieHHe OCBOCHHS YHCIOBOW JIMHUM OTHECEHO K CpeJHeMy o0Iemy
00pazoBaHMUIO.

Conepxanue JBYX anreOpanyecKux JHHUH — «AnreOpandecKue BHIPOKEHHS» U «YpaBHEHHUS H
HEpaBEHCTBA»  CIOCOOCTBYET (OPMHPOBAHUIO y  OOYYalOIMXCS MaTeMaTHYecKOro —ammapara,
HeO6XOZII/IMOFO U peIICHUA 3aJad MaTEMaTUKU, CMCKHBIX MPEAMETOB U IMMPAKTUKO-OPUEHTHUPOBAHHBIX
3agady. Ha ypoBHE OCHOBHOro oO0mero o0pa3oBaHHsS Y4YeOHBI MaTepuan TPYHNIHPYETCS BOKPYT
panroHaNbHBIX BRIpAKEHUH. AlreOpa JeMOHCTPUPYET 3HAUCHHE MaTEMATHKN KaK SI3bIKa JIJISl TIOCTPOCHHS
MaTeMaTHYeCKHX MOJIENCH, OMMCAaHMs TPOLECCOB W SIBICHUI peajbHOr0 Mupa. B 3amaum oOydeHUs
anrere BXOISAT TaKXE HaHBHeﬁmee Pa3BUTUC AJITOPUTMHUYCCKOTO MBINIJICHHUA, HeO6XOI[I/IMOFO, B
YaCTHOCTH, IJIA OCBOCHHUSA Kypca I/IH(i)OpMaTI/IKI/I, " OBJIaJICHUC HaBbIKAaMH NCAYKTUBHBIX paCCY)KIIeHI/Iﬁ.
[IpeoOpazoBaHrue CHMBOJIBHBIX (OPM CIIOCOOCTBYET pAa3BHTHIO BOOOpPaXKCHHs, CIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Copnepxanne (yHKIHOHANBHO-TpAQUUECKOH JHMHUM HAalENeHO Ha TOoNydeHHe OOydYaromuMHCS
3HAaHUA O (PYHKIMAX KaK BaKHEWINEH MaTeMaTW4eCKOW MOJAENH Jisi OIUCAaHWS W WCCIICOBAaHUS
PasHOOOpPa3HBIX HPOLECCOB W SIBICHUI B Ipuponae M obmiecTBe. M3yueHne MaTtepuana CocoOCTBYET
PasBUTHIO Yy OOYYaIOIIMXCS YMEHHs HCIOJb30BaTh PAa3IUYHbIE BBIPA3UTEIbHBIE CPEIACTBA S3bIKA
MaTeMaTHKH — CJIOBECHBIE, CHUMBOJHMYECKHE, TrpaduuecKkue, BHOCHUT BKJIaJ B (OpMHpPOBaHUE
MIPEJICTABJICHUH O POJIM MATEMAaTHUKH B PA3BUTHH [TUBWIIN3ALUN U KYJIbTYPHI.



CornacHo ydeOHOMYy IulaHy B 7-9 Kjaccax H3ydaeTcs Y4eOHBIM Kypc «AnreOpay», KOTOpBIH
BKJIIOYAET CIIEAYIOIIUE OCHOBHBIC Pa3lielibl colepxaHus: «Uncna U BBIYUCICHHS», «ANTreOpandecKue
BBIPKEHUSI», «YPaBHEHHS U HEPABEHCTBA», « DyHKIHNY.

Ha uzyuenne yuebnoro kypca «Anredpa» oroautcst 306 yacos: B 7 kiacce — 102 yaca (3 yaca B
Hezeno), B 8 kiacce — 102 yaca (3 waca B Henenro), B 9 kiacce — 102 vaca (3 Jaca B HEJIEIIO).



COJEP)KAHUE OBYYEHUSA
7 KJIACC

Yucna ¥ BBIYUCICHAS

Hpobu OOBIKHOBEHHBIE W ICCSATHYHBIC, IIEPEXO0] OT OAHON (opmbl 3ammcu npobei K APYTow.
[lonsTre panvOHANBHOTO 4YHCIA, 3alHCh, CpPaBHEHHE, YIOPAJOYMBAHHE pALMOHANBHBIX YHCEI.
Apudmernueckre ASHCTBUS ¢ palMOHAIBHBIMHE YHCIaMd. PemeHue 3amad W3 peanbHOW MPAKTUKU HA
4acTH, Ha Jpo0u.

CreneHb ¢ HaTypajJbHBIM TMOKa3aTeleM: ONpeielicHre, MpeoOpa3oBaHNe BHIPAKECHUN Ha OCHOBE
ompeJiesieH s, 3anuch Oombmmx 4ncen. [IpoleHTsl, 3amiuch NPOLEHTOB B BHIE APOOM U APOOH B BHIC
MpOLEHTOB. Tpu OCHOBHBIE 3a/1a4M Ha POLIEHTHI, PELLICHUE 3a/1a4 U3 pealbHOM MPAaKTUKH.

IIpumeHeHue NpU3HAKOB AEIMMOCTH, Pa3lioKeHNE Ha MHOKUTENN HATYPaJIbHBIX YUCEIL.

PeanbHbie 3aBUCHMOCTH, B TOM YHCIIE MpsiMasi 1 0OpaTHast MPOIOPLUOHAIEHOCTH.

Auare0panvecKkue BbIPasKeHHS

[lepemeHHbIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUA C TMEepeMeHHOH. JlomycTumble 3HA4YeHUs
nepeMeHHbIX. [IpelcTaBieHne 3aBUCHMOCTH MEXIY BEIMYMHAMU B Buae (Gopmynbl. Beruucnenus mo
¢dopmynam. IIpeobpasoBaHre OYKBEHHBIX BBIpOKEHHH, TOXKICCTBEHHO paBHBIC BBIPAKEHUS, MpaBHia
npeoOpa3oBaHus CyMM U TpPOHM3BEICHHN, MpaBWIa PACKPBITHS CKOOOK M TPHUBEICHHS IOJAOOHBIX
CJIaraeMbIX.

CBoiicTBa cTENEHH ¢ HaTypaJbHBIM MTOKa3aTeleM.

Opnownensl u MHOrowieHsl. CremeHb MHorowieHa. Cro)keHHe, BBIYMTAHUE, YMHOXKEHHE
MHOTOWIeHOB. POpMyJIbl COKPAIIEHHOIO YMHOXKEHUS: KBaJpaT CyMMBI M KBaJpar pazHocTH. Popmyna
pa3HoCTH KBaJpaToB. Pa3nokeHne MHOrOWJIEHOB HA MHOXKHUTEIH.

YpaBHeHNs 1 HEPABEHCTBA

YpaBHEHHE, KOpEHb YpaBHEHHs, IIpaBUjiIa MpeoOpa3oBaHUsl YpaBHEHHs, PaBHOCHIBHOCTD
YpaBHEHUI.

JluneiiHoe ypaBHEHHE C OJHON MEPEMEHHOU, YUCIIO KOpHEH JIMHEWHOTO YpaBHEHUs, PELICHUE
JMMHEHHBIX ypaBHeHMH. CocTaBieHHME ypaBHEHHH IO YCJOBUIO 3agadd. PemieHne TEKCTOBBIX 3afad C
MOMOIIBIO YPaBHEHHH.

JluneiiHOe ypaBHEHHE C ABYMS IEPEMEHHBIMH U ero rpaduk. Cucrema IBYX JTMHEHHBIX ypaBHEHUI
C IByMs NepeMeHHbIMU. PerieHue cucteM ypaBHEHHMH crocoOoM moiacTaHoBkH. Ilpumeps! pernenus
TEKCTOBBIX 3314 C IOMOILBI0 CUCTEM ypaBHEHHI.

DOyHKIUH

Koopnunara Touku Ha mpsMod. UucloBble NPOMEXYTKH. PaccTosHue Mexay AByMsI TOUYKaMH
KOOPJIMHATHOM MpsSIMOM.

IIpsmoyroneHast cucrema koopauHaT, ocu OX m Oy. AOcoucca W opAMHAaTa TOYKH Ha
KOOpAMHAaTHON miiockocT. Ilpumeps! rpadukoB, 3amaHHbIX (opmynamu. YTeHue rpaukoB peaybHBIX
3apucumoctedd. [lonarue ¢ynkumu. I'padux ¢ynkuuu. CpolictBa ¢yHkuumil. Jlunelinas dynkums, eé
rpaduk. I'padux dyakium y = |X|. [paduueckoe pemieHne TUHEHHBIX yPaBHEHUH M CHCTEM JIMHEHHBIX
YPaBHEHHUI.

8 KVIACC

Ymucna v BBIYUCICHAS

KBanpataslit kopeHb u3 uncna. [lonstre 00 uppanuoHanbHOM uncie. JlecaTuaHbpie mpuOImKeHns
UppauuoHanbHEIX yuced. CBoicTBa apu(@METHYECKHX KBaJIpaTHBIX KOpHEHM M HX MNPHUMEHEHHE K
MPeoOpa30BaHMUIO YNCIOBBIX BRIPAKEHUH M BEIYHCICHUAM. J[efiCTBUTEIbHBIE YHCTa.

Crenens ¢ 1ebpIM NOKa3areneM 1 e€ cBoicTBa. CTaHAapTHAas 3aKCh YHCTa.

Anrebpandeckre BeIpaXeHUIATredpanieckue BbIpasKeHUs1

KBazapatHblil TpEXUIIEH, pa30KEHHE KBAAPATHOTO TPEXUJIEHA HA MHOKUTEH.



Anrebpandeckast ApoOb. OCHOBHOE CBOMCTBO anredOpandeckoil apoou. CloKeHUE, BbIUUTAHHE,
YMHOXEHHE, JielieHue anredpandeckux qpobeii. PanroHanbHbIe BRIpOKEHHS U HX ITPeoOpa3oBaHue.

VYpaBHeHUs U HEPABEHCTBAY PABHEHUS] M HEPABEHCTBA

KsanpaTtHoe ypaBHeHme, ¢opmyia KOpHeH KBaapaTHOTO ypaBHeHus. Teopema Buera. Pemenne
YpaBHEHUH, CBOSIINXCS K TUHCHHBIM U KBaJIpaTHBIM. [IpocTeiine qpoOHO-pallioHaIbHBIC YPABHECHUS.

I'padmyeckast MHTEpIIpETaLUs YPAaBHEHHUH C IBYMS MMEPEMEHHBIMH U CHCTEM JIMHCHHBIX YPaBHCHUN
¢ ABYMsl IepeMEHHBIMU. [IprMephl pereHus CUCTEM HEJTMHEHHBIX YPABHEHHUH C JBYMs IEPEMEHHBIMU.

Pemienue TekCTOBBIX 3a/1a4 aNreOpanvdeckKuM CriocoOoM.

YucnoBble HEpaBEeHCTBa W MX CBoMcTBa. HepaBeHCTBO ¢ 0JHOM mepeMeHHOW. PaBHOCHIIBHOCTH
HepaBeHCTB. JIuHelHbIe HEpaBeHCTBA ¢ OAHOU mepeMeHHOo#. CHcTeMbl TUHEHHBIX HEPaBEHCTB C OJHOM
MIEPEMEHHOM.

OyHKIMNDYHKINH

[Nonsitue ¢pynkumuu. OONACTh ONpPENSICHNUS U MHOXKECTBO 3HaYeHH (yHKIH. CriocoOb!l 3a1aHus
(GyHKITHIA.

I'paduk pysakumu. Urenwne cporictB ¢yHKmu no e€ rpaduxy. [Ipumepsr rpadukoB QyHKIWH,
OTpaXKaIOIIUX peabHbIE MPOLIECCHI.

OYHKINY, ONMUCHIBAIOIINE MPSMYI0 U 00pPaTHYIO MPOIOPIUOHATBHBIE 3aBUCUMOCTH, HX TPaUKH.
Oynkun Y = X2,y = X3, y = VX, y=|X|. ['padudeckoe peleHne ypaBHEHHH U CHCTEM ypPABHEHHiA.

9 KJIACC

Yucna v BBIYUCICHAS

PanmonaneHble 4ncia, HppandoOHANbHBIE YUCIA, KOHEUHbIE U OSCKOHEUHBIE JECATHYHBIC OPOOH.
MHOXecTBO AEHCTBUTENBHBIX YHUCENl, ACHCTBUTENbHBIC YHCa KaKk OECKOHEYHBIE IECSATUYHBIE APOOH.
B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM JEHCTBUTEIBHBIX YHCEN M KOOPAMHATHOU
IpsIMOiA.

CpaBHeHHe NeHCTBUTEIBHBIX YHCEN, apuPMETHIECKUE NEHCTBYS C JEHCTBUTEIbHBIMH YHCIAMHU.

Pa3mepbl 00BEKTOB OKPYKAIOLIETO MUPA, JJIUTEIBHOCTh IIPOLIECCOB B OKPY>KAIOLIIEM MHPE.

[TpubnmwxEHHOE 3HaYCHNE BEIMYMHBI, TOYHOCTh NpuOmmkeHus. OxkpyriieHne uncen. [Ipukunka u
OILICHKA pe3yJIbTaTOB BBIUNCIICHUH.

YpaBHeHNs 1 HEPABEHCTBA

Jluneiinoe ypaBHeHue. Penienne ypaBHeHH, CBOISIIUXCS K JIMHEWHBIM.

KBanparHoe ypaBHeHue. PemieHue ypaBHEHMI, CBOJAIIMXCS K KBaJpaTHbIM. bHkBaapaTHOe
ypaBHeHue. [lpumepsl pelleHus ypaBHEHHMH TpeTbed M YeTBEPTONW CTENEHEH pas3lloKEeHUEM Ha
MHO>KUTEIIN.

Pemenne npoOHO-pallMOHANBHBIX YpaBHEHMH. PemieHne TEKCTOBBIX 3ahad  anreOpanyecKuM
METOJIOM.

YpaBHeHHE ¢ ABYMsI IEPEMEHHBIMHU U ero rpaduk. Pemenne cucteM AByX JMHEHHBIX YpaBHEHUH C
JIByMsI TIEpeMEHHBIMHU. PelieHne cucTeM ABYX YpaBHEHMH, OZHO W3 KOTOPBIX JIMHEMHOE, a Apyroe —
BTOPO# crenenu. ['paduueckast ”HTEPIPETALUs CUCTEMB] YPAaBHEHUH € IByMs IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 anreOpandecKuM CIocoOOM.

HucioBble HEPABEHCTBA U UX CBOMCTBA.

Peuienne TMHENHBIX HEPABEHCTB C OJIHOM NIEPEMEHHOM. PerieHne cucTeM JIMHENHBIX HEPABEHCTB C
onHOW mepeMeHHO. KBamparHble HepaBeHcTBa. ['paduueckas WHTEpHpeTanyss HEPaBEHCTB M CHUCTEM
HEPABEHCTB C IByMSI IEPEMEHHBIMH.

OyHKIMNDYHKINH

Keanpatuunas Qyukuus, eé rpaduk u cBoiictBa. [lapabomna, KOOpAMHATHI BEPUIMHBI MapadoIbI,
0Ch CHMMETpPHH TapaboIIbl.

Ipaduxu dyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| , u ux cBoiicTsa.

UwncnoBble Mocie0BaTeTbHOCTHUNCI0BbIE MOCIeA0BATEIHLHOCTH H TPOrpeccun



IloHATE YHCIIOBOM TIOCIEAOBATEILHOCTH. 3ajaHWe IIOCIEAOBATEILHOCTH PEKYPPEHTHOMH
dbopMmyJioit U hopMyJIOH N-TO UiCHA.

Apudmerrueckas U TeOMETpUUSCKas mporpeccur. DopMynbsl N-ro WieHa apuQMETHYCCKOW U
T€OMETPUYECKON IPOrpecCuii, CyMMbI IEPBBIX N YIEHOB.

N3o0pakeHne diICHOB apu(METHYECCKOH W TIeOMETPHYECKOM MpOrpeccHii TOYKaMU Ha
KOOPJIUHATHOM MIIOCKOCTH. JIMHEHHBIN U SKCIOHEHITUANBHBIA POCT. CI0KHBIE MPOIICHTHI.



IINTIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHsS IPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3y/IbTaThl OCBOCHUS IPOrpaMMbl yUeOHOro Kypca «Anredpa» XapakTepu3yrTcs:

1) naTpuoTH4YecKoe BOCTIMTAHHE:

MPOSIBIEHMEM HHTEpeca K MPOIUIOMY M HAaCTOSIIEMY POCCHUMCKON MaTeMaTHUKH, LEHHOCTHBIM
OTHOIIIEHHUEM K JOCTHMKEHHSAM POCCHUMCKMX MAaTeMaTHKOB M POCCHMCKOW MaTeMaTHYeCKOH IIKOJIBI, K
MCIIOJIb30BaHMIO ATUX JOCTHKEHHUH B IPYTrUX HayKax W MPHUKIAAHBIX chepax;

2) rpakaaHcKoOe M IyXOBHO-HPABCTBEHHOE BOCIINTAHHE:

TOTOBHOCTBIO K BBINIOJHEHHIO O0OS3aHHOCTE TpaKAaHWHA W peaju3allid ero Ipas,
NpEeACTaBICHUEM O MAaTEeMAaTHYeCKUX OCHOBaX (YHKIMOHWUPOBAHUS PAa3IUYHBIX CTPYKTYp, SIBICHHH,
IpoLenyp TpakIaHCKOTO oOIIecTBa (HampuMep, BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO
STHYECKHX MPOOJieM, CBS3aHHBIX C TMPAKTUYECKUM MPUMEHEHHWEM AOCTHKCHUN HayKd, OCO3HAHHEM
BAXXHOCTHU MOPAJIBbHO-3THYCCKUX NPUHIIUIIOB B ACATCIIbHOCTH y‘léHOFO;

3) TpyaoBOe BOCTIMTAHHE:

YCTAaHOBKOM Ha aKTHBHOE Yy4acTHE€ B pEIIEHHUM MPAaKTUYECKUX 3aJad MaTeMaTH4ecKou
HaNpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEeMaTHUECKOro 00pa3oBaHMs HA MPOTSHKCHUU BCEH KU3HU
JUTSL YCHCIIHOM MpodecCHOHaIbHON JCSITeILHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHUU, OCO3HAHHBIM
BBIOOPOM U TOCTPOSHHEM WHIUBHIYaIbHON TpaeKTOpHH 00pa30BaHMs U )KM3HEHHBIX TUIAHOB C yYETOM
JMYHBIX HHTEPECOB U OOIECTBEHHBIX TIOTPEOHOCTEH;

4) 3cTeTUYeCKOe BOCIUTAHME:

CIOCOOHOCTBIO K OMOIMOHAJIHLHOMY M 3CTETHUECKOMY BOCIPHATHIO MaTEMAaTHYECKHUX OOBEKTOB,
3aja4, pelIeHnH, pacCyKICHNN, YMEHHIO BUIETh MaTEMaTHYeCKIE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 IO3HAHUSL:

OpHEHTAalMEel B IEATEIFHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HbIX MPEJICTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHA YeJIOBEKa, IPUPOABI M O0IIECTBa, TOHUMAHUEM MaTeMaTH4eCKOM HayKH Kak
cepbl YeNOBEUECKON NESITENbHOCTH, 3TANOB €€ pa3BUTHSA U 3HAYMMOCTHU JUIS Pa3BUTHS LIMBHIM3ALIUH,
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKH W MAaTEMaTHYECKOW KYyJBTypOM KakK CpeICTBOM IO3HAHUS MHPAa,
OBJIAJICHUEM MTPOCTEMITMMH HaBBIKAMH HCCIIEN0BATENBCKOM IEATENBHOCTH;

6) ¢usuyeckoe BocnUTaHUe, (GOPMHPOBAHHE KYJbTYPbl 3A0POBbSI M 3MOLMOHAJIBHOIO
OaromoJsryuusi:

TOTOBHOCTBIO TNPHUMEHATH MAaTEMAaTHYECKHE 3HAHMS B HMHTEPECAX CBOETO 3/I0pOBBA, BEACHUS
3I0pOBOTO 00pasza XW3HU (340pPOBOE IMUTAHUE, COANAHCHPOBAHHBIM PEXUM 3aHSATHUH W OTIBIXA,
peryisipHast (u3ndeckass aKTHBHOCTh), COPMUPOBAHHOCTHIO HaBbIKa pediieKcHy, MPU3HAHUEM CBOETO
npaBa Ha OLIMOKY U TaKOTo Xe MpaBa JAPYroro 4eloBeKa;

7) 3K0JI0THYECKOe BOCTIMTAHUE:

OpHEHTalMell Ha MPUMEHEHHWE MAaTeMaTHYECKMX 3HAaHUM JJs pelleHus 3ajad B 00JIacTH
COXPAHHOCTH OKPYXaloIled Cpenbl, TNIAHUPOBAHUS MOCTYNKOB M OLEHKH MX BO3MOXKHBIX MOCIENCTBUI
JUISL OKPYXAaloWeH Cpeabl, OCO3HAHMUEM TJI00ATBHOrO XapakTepa SKOJOTHUECKHX MPOOJIeM W MyTed HX
pelIeHus;

8) ananTanus K U3MEHSIOUUMCS YCI0BUSIM COLUATbHONW M IPUPOIHOI Cpelbl:

TOTOBHOCTBIO K JEMCTBHAM B YCJIOBHUAX HEONPEIEIEHHOCTH, TOBBIIECHUIO YpPOBHSA CBOEH
KOMIIETEHTHOCTH 4epe3 NMPAKTHUECKYIO AESITEIbHOCTh, B TOM YHCIE YMEHUE YUUTHCS Y APYTUX JIIOJEH,
HpI/IO6peTaTB B COBMECTHOI1 ACATCIIbBHOCTH HOBBIC 3HAHUA, HABBIKW U KOMIICTCHIIMU U3 OIIbITa APYTUX;

HEOOXOIMMOCTHIO B (DOPMUPOBAHUH HOBBIX 3HAHUH, B TOM 4Hcie (hOpMyIUpOBaTh UAEH, IOHATHS,
TUIIOTE3BI 00 OOBLEKTaX U ABJICHUAX, B TOM 4YHCJIEC paHCC HCU3BCCTHBIX, OCO3HABAaThb Jle(i)I/IHI/ITBI
COOCTBEHHBIX 3HAHHH U KOMIIETEHTHOCTEH, TUIAHUPOBAThH CBOE Pa3BUTHE;



CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAllMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYalUIO Kak
BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTHPOBATH MPUHUMAEMBbIE PELICHUS U eiicTBuUS, POpMyIHpoBaTh U
OLICHUBATh PUCKHU U MOCIEACTBUS, HQOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHbIe YHHBEpPCaJIbHbIe YieOHbIe AeiicTBUA

Ba3oBLIe JJornuecKkue AeicTBHusA:

BBISBIISITh U XapaKTEPH30BaTh CYLIECTBEHHbBIC IPU3HAKY MAaTEMAaTHUECKUX OOBEKTOB, IOHATHH,
OTHOILIEHUH MEXAY IHOHATHUAMH, (POpPMYyIHpPOBATH OIpEleNeHHs IOHATHH, yCTaHABIMBATH
CYLIECTBEHHBIM IPU3HAK KIacCU(PUKALNU, OCHOBAHUSA U1 0000IIEHHS U CPaBHEHUS, KDUTEPUU
IPOBOAMMOTO aHAJIN3a,;

BOCIIPHHUMATh, (OPMYIMPOBaTh W NpPeoOpa3oOBBIBATH CYXKIEHHS: YTBEpAHUTENbHBIE H
OTpHLIATENIbHbIEC, EANHUYHBIE, YACTHBIC U 00IIUE, YCIOBHBIE;

BBIABJIAT MATEMAaTUYCCKUE 3aKOHOMCPHOCTH, B3aWMMOCBA3U W MPOTUBOPCUYHA B (I)aKTaX,
JaHHBIX, Ha6HIO)ICHI/I$IX U YTBCPKACHHUAX, npeajiaratb KpUTCPUM  JIA  BBISABJIICHHA
3aKOHOMEPHOCTEN U TPOTUBOPEYHIA;

JenaTb BBIBOABI C HCIOJNb30BAHUEM 3aKOHOB JIOTMKH, NEIYKTUBHBIX W HMHIYKTUBHBIX
YMO3aKJIIOUEHHH, YMO3aKIIOUeHHUH 110 aHAJIOTHH;

pa3bupare JOKA3aTeIbCTBA MATEMAaTHUYECKHX YTBEPXKIEHHH (IpsMblE M OT IPOTUBHOIO),
NPOBOAWTE CaMOCTOATENIFHO HECJIOXKHBIE JIOKAa3aTeJbCTBA MaTeMaTHYeCKUX  (DaKToB,
BBICTPAauBaTh AapryMEHTAlMI0, NPUBOAUTH IIPUMEPbl M KOHTPIPUMEPHI, OOOCHOBHIBATH
CcOOCTBEHHBIE PaCCYKICHHUS;

BEIOHMpATh CIIOCOO perieHnst yueOHO# 3amadu (CpaBHMBATh HECKOJIBKO BAPHUAHTOB DPEIICHWS,
BBIOMpATh HanOoJIee MOAXOAAIINI ¢ yYETOM CaMOCTOSITEIbHO BBIICIEHHBIX KPUTEPUEB).

Ba3oBble HcciieaoBaTeJIbCKHe JeHCTBHSA.

UCIIOJIB30BaTh BOIMPOCHI KaK HCCIIEAOBATEIbCKHI HHCTPYMEHT MO3HaHUs, (OPMYIHpOBaTH
BOIIPOCHI, (DPUKCHPYIOIIME TPOTHBOpEYHe, NpoOJIeMy, CaMOCTOSTENFHO YCTaHABJINWBAaTh
MCKOMOE U JTaHHOE, (HOPMUPOBATH THIIOTE3Y, APIYMEHTHPOBATH CBOO MO3UIIHMIO, MHEHHE;
MPOBOJIMTH MO CAMOCTOSITEIFHO COCTaBIIEHHOMY IUIAHY HECIIOKHBIN 3KCIIEPUMEHT, HEOOIbIIOe
UCCIIEIOBAHNE TI0 YCTAHOBJIGHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro O0OBEKTa, 3aBHCUMOCTEH
00BEKTOB MEXIY COOOM;

CaMOCTOSTEIBHO (OPMYIMPOBAaTh OOOOMICHUS M BBIBOJBI IO pe3yiIbTaraM HpPOBEAEHHOTO
HaOJrO/IeHNsI, UCCIIEJOBAaHMs, OIIEHMBATh JJOCTOBEPHOCTh MOJMYYEHHBIX PE3YJIBTATOB, BEIBOJIOB
1 00001IEHHNIA;

IPOTHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIABHIATH MPEAINOIOKEHHS O €T
Pa3BUTHH B HOBBIX YCIOBHSIX.

PaGora ¢ nundopmanueii:

BBISIBIISITH HEJIOCTATOYHOCTh M HM30BITOYHOCTh WH(OPMAIMH, JAHHBIX, HEOOXOJUMBIX IS
pelieHus 3a1a4y;

BBIOUpATh, AHAIM3UPOBATh, CHCTEMATH3UPOBATh W HWHTEPIPETHPOBATH HHMOPMAIIHIO
Pa3INYHBIX BUJIOB U OPM TIPE/ICTABICHYS

BBIOMpaTh (opMy mpencTaBieHus HHOOpPMAMU M WUTIOCTPUPOBATH pEIIaeMble 3aJa4d
CXeMaMH, IMarpaMMaMu, HHOW rpaiKoi 1 UX KOMOUHAIUSIMI;

OLIGHUBATh HaJA&KHOCTE MHGPOPMALKMK IO KPUTEPHSIM, NPEAJIOKEHHBIM YUHTENIEM WM
c(hOpMyIHPOBaHHBIM CAMOCTOSITEIBHO.

KoMMyHHKaTHBHBIC YHUBeEPCAJIbHBIE y4eOHbIEe IeliCTBHS:

BOCIIpUHUMATL U (bOpMy.TH/IpOBaTB CYKACHHUA B COOTBCTCTBHU C YCIOBUSAMU U LCISAMHU
O6H_IGHI/I$I, SICHO, TOYHO, I'paMOTHO BbIpaKaTb CBOKO TOYKY 3pPCHHUA B YCTHBIX U IMHUCBMCHHBIX



TEKCTaX, AaBaTh IMOSICHEHHA IO XOJy peIleHHs 3aAadd, KOMMEHTHPOBATh IIOJyYEHHBIH
pe3yabTar;

B XoJfle OOCYXIEeHHS 3a/JaBaTh BOMIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOIEeMEI,
perraemMoil 3a71a4n, BHICKA3bIBaTh WIEH, HAIlEIEHHBIE HAa TIOMCK PEIICHHS, COTIOCTABISATh CBOU
CY)XICHUS C CY)KICHUSIMHU JPYTHX YYaCTHHUKOB JHAJOra, OOHAPYKMBATh PA3IN4ne M CXOJCTBO
HO3UINHI, B KOPPEKTHOH hopme hOopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHHS;
NPEACTABIATh pe3yJabTaThl peIIeHUs 3aJayd, OJKCIIEPUMEHTa, WCCIEAOBaHUs, IPOEKTa,
CaMOCTOSITETTBHO BBIOMpATh (OpPMAT BBICTYIUIGHHS C y4ETOM 3agad IpPe3eHTAlud W
0COOEHHOCTEW ayTUTOPHH;

MOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAaHAHOM W WHAWBUAYAILHOW pabOTHI IpH
peleHny Y4eOHbIX MaTeMaTH4ecKuX 3aj1ay;

NPUHAMATH [eJNb COBMECTHOW JAEATEIbHOCTH, IUIAHUPOBATh OPTaHHM3AIMI0 COBMECTHOM
paboThl, pacmpeaeisTh BUABI paboT, JOTOBapHBATHCS, OOCYKAAaTh TPOLECC U PE3yJIbTaT
paboThl, 00001IaTh MHEHHUST HECKOJIBKUX JIFOJICH;

y4acTBOBAaTh B TPYMIOBHIX ¢opMax padoTel (0OCyknaeHws, 0oOMEH MHEHHSMH, MO3TOBBIE
IITYPMBI U JIPyTHE), BBHIIOJHATH CBOIO 4acTh PabOTHl W KOOPAMHHPOBATH CBOHM IEHUCTBHUS C
JIPYTHMH 4JICHAMH KOMAaHJIBI, OICHMBATH KadeCTBO CBOETO BKJIAJa B OOMIMH HPOIYKT IO
KPHUTEPHSIM, CHOPMYITHPOBAHHBIM y4aCTHUKAMH B3aHMOICHCTBHSI.

PeryasiTuBHBIE YHHBEPCAJbHbIE yYeOHbIE TelHCTBUSA
Camoopranu3aums:

CaMOCTOSITETIbHO COCTaBJIATH IUIAH, aJrOPUTM pPELICHUs 3a7aud (WM ero 4acTh), BHIOMpaTh
crnoco0 pemieHnss ¢ Y4€TOM MMEIOIIMXCS PECYpCcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBaTh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ yu€TOM HOBOM MH(pOpMaLUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJIEKT:

BJIaJETh CIOCO0aMHM CaMONPOBEPKH, CAMOKOHTpOJISI TIpolecca W pe3yibTara pelleHUs
MaTeMaTHIeCKOM 3a1auM;

MpEeIBUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IPH pEIIEHHWH 3aJaud, BHOCHUTH
KOPPEKTHUBBI B JICATENBHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, HAWJICHHBIX ONIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIGHMBATh COOTBETCTBHE pE3yJbTaTa JESITEIbHOCTH MOCTABICHHON L€ M YCIOBHSM,
OOBSICHATh TPUYUHBI JOCTHXKCHUS WU HEJIOCTIKEHUS LeNH, HaXOAWUTh OIIMOKY, aBaThb
OIIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATBI

K xoniy oOyuenust B 7 Kiaacce o0ydaromuics MOMYYHT CISAYIOIIUE TPEeIMETHBIE PE3yIbTaTHI:
Yuciia 1 BbIYUCTCHUS
BeimonHsaTh, coderas yCTHbIE H NHCbMEHHbIE NPUEMBI, apudMeTHdeckue JeHcTBUS ¢

panroOHaJIbHBIMHA YK CJIaMU.

HaxomuTh 3Ha4YeHUS YUCIOBBIX BBIPAKCHUH, MPHUMEHSTh Pa3HOOOpasHble CIOCOOBI W MPHEMBI

BBIUMCIICHNS 3HaYCHUH APOOHBIX BRIPAXKEHUH, COIEPKAIIX OOBIKHOBEHHBIE U IECATHYHBIE APOOH.
[epexoauts OT OHOW (HOPMBI 3aIMCH YUCEN K JIpyroi (IpeoOpa3oBHIBATh JACCATHYHYIO IPOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH B OECKOHEYHYIO JECSITHIHYIO APOOBb).

CpaBHUBATH U yNOPSIOUYNBATH PAIlMOHATBHBIE YHCIIA.

OKpyriTh Yrcya.

BpINONHATE NPUKUAKY M OLEHKY pE3yJbTaTa BBIYMCICHUN, OLICHKY 3HAYEHHM YHCIOBBIX

BBIpa)I(eHHi/’I. Bremonsars JIGf/iCTBI/IS[ CO CTCIICHAMU C HATYpPaJIbHBIMU IMOKa3aTCIIAIMH.

HpI/IMeHSITB IIpU3HaKU JCJIMMOCTH, PA3JIOKCHNUE HAa MHOKHUTEIN HATYpaJIbHbBIX YUCCIL.



Pemate  IpakTHKO-OPHEHTHPOBAaHHBIE  33/Jayd, CBS3aHHBIE C OTHOLIECHWEM  BEJIMYMH,
MIPONOPIUOHANBHOCTBIO BEJIUYMH, TNPOLEHTaMH, HHTEPIPETHPOBATh pPE3yIAbTAThl pPELICHUS 3a1ad C
yu€TOM OrpaHUYCHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPHUBAEMBIX OOBEKTOB.

Auare0panvecKkue BbIpaskeHHS

Hcnonp3oBaTh anreOpanveckyd TEPMHHOJOTHIO W CHUMBOJHKY, MPHUMEHITH €€ B mpolecce
OCBOEHHs y4eOHOr0 MaTepHaa.

HaxonuTh 3Ha4eHns1 OyKBEHHBIX BBIPKEHUH MIPH 331aHHBIX 3HAYCHUSX EPEMEHHBIX.

BoimonHATe mpeoOpa3oBaHUsl LEJNOTO BBIPAKEHUS B MHOTOWIEH MPUBEACHHUEM MMOJOOHBIX
ClIaraeMbIX, PaCKPBHITHEM CKOOOK.

BBINONHATE YMHOXEHHE OJHOYIEHA HA MHOIOYIEH M MHOIOYIEHA HAa MHOTOYIEH, IIPUMEHSTh
(dopMyIbI KBagpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCyHIecTBIATh Pa3lOKEHUE MHOTOWICHOB HA MHOXHTENIU C IOMOIIBIO BBIHECEHHS 32 CKOOKH
00111er0 MHOKUTETIS, TPYIITUPOBKH ClIaraeMbIX, IPUMEHEHUs (pOpMyIT COKpaIIEHHOTO YMHOKEHHSI.

[Tpumenars npeoOpa3oBaHMsT MHOTOWICHOB AJISl PELICHUS Pa3iMyHBIX 3aJad U3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEAIBHON IIPAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTEMEHEW C HATypalbHBIMH [OKa3aTelsiMd JJisl 1peoOpa3oBaHUs
BBIPAKECHUH.

YpaBHeHHs U HEpaBeHCTBA

Pemate nuHeliHbIe YpaBHEHUS C OJHOM NIEPEMEHHOM, PUMEHSIS IIPABWIIA IIEPEX0JIA OT UCXOIHOTO
YPAaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, SBISETCS JIM YUCIO KOPHEM YPaBHEHUSI.

[TpumensTs rpaduyeckre METOAbI IPU PELICHUHN JIMHEHHBIX YPaBHEHUH U UX CHCTEM.

[TonOupate mpuUMepbl Map YHCEN, SIBISIOLIMXCS PELICHUEM JMHEHHOIO YpPaBHEHHS C IOBYMS
MIEPEMEHHBIMH.

Crpouth B KOOPAMHATHOM IJIOCKOCTH TpaduK JTUHEHHOIO ypaBHEHHUS C ABYMs II€PEMEHHBIMH,
NOJIB3YSCH IPa)KOM, IPUBOJUTE IPUMEPHI PEIICHHs ypaBHEHUSI.

Pemrate cucteMbl BYX JIMHEHHBIX YPaBHEHHUH ¢ IByMS IIEPEMEHHBIMH, B TOM YHUCIIE IpadUuecKu.

CoCTaBsATh U pelIaTh JIMHEHHOE YPAaBHEHUE WM CUCTEMY JIMHEHHBIX YPAaBHEHUH IO YCIOBHIO
3a/1a4¥, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJja4d MOJTYYEHHBIN pe3ybTarT.

DyHKIUH

N300paxarh Ha KOOPIAMHATHON MPSMOM TOUKH, COOTBETCTBYIOLIHNE 33JaHHBIM KOOpAUHATAM, JIy4H,
OTPE3KH, HHTEPBAJIbI, 3AIMCHIBATH YMCIOBBIE IPOMEXKYTKH Ha ajaredpanyeckoM si3bIKeE.

OTtMedaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH MO 3aJaHHBIM KOOpIMHATaM, CTPOUTH Tpaduku
nuHeHHbIX GpyHKuui. Ctpouts rpaduk GyHKUuM Yy = [X|.

OnuceiBaTh € MOMOMIBIO (QYHKIOUH HM3BECTHBIE 3aBHCUMOCTH MEXAY BEIWYMHAMH: CKOPOCTb,
BpEMs1, paCCTOSIHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb, IIPOU3BOIUTENLHOCTD, BpEMS, 00BEM PadbOTHI.

HaxonuTs 3HaueHne QyHKIMHU 110 3HAYEHHUIO €€ apryMeHTa.

Ilonumate rpaduueckuii cHnoco0 TNpeAcTaBleHUS W aHajdu3a WHGPOpPMAlUWHU, HW3BIEKaTb U
MHTEPIPETUPOBATh HHPOPMALMIO U3 TPAQHUKOB peaIbHBIX IPOLIECCOB U 3aBUCUMOCTEH.

K xoniy o0yuyenus B 8 ki1acce 00yyaromuics MOMYUIHUT CIACAYIOIIUE IPEIMETHBIE PE3yIbTaThL:

Yucia 1 BbIYUCTCHUS

Hcnonbs30BaTh HaYaJIbHBIE NPEACTABICHUS O MHOYKECTBE JACHUCTBUTENBHBIX YUCEN ISl CPABHEHUS,
OKpYTJICHUS U BBIYHCIICHUH, N300paxaTh JICHCTBUTENHLHBIE YUCIIA TOYKAMH Ha KOOPJAWHATHOM MPSMO.

[IpumensTh TOHATHE apU(PMETHUECKOTO KBAJPAaTHOTO KOPHS, HAXOIUTh KBaJpaTHBIE KOPHH,
WCIIOJIB3YSl IPU HEOOXOIMMOCTH KAJIBKYJISITOD, BBIIOIHATH MPEOOpa30BaHMUs BBIPAKEHHUN, COIEPIKAIINX
KBaJpaTHbIE KOPHHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX M MAJIBIX YHCENT C MOMOIIBIO JIECSITUYHBIX Mpo0eil U crereHeit
yucna 10.

Aaredpanyeckue BbIPasKeHHs

IIpuMeHATh TOHATHE CTENEHH C IENBIM MOKa3aTeNeM, BBITOJIHATH MPeoOpa3oBaHus BHIPAKEHUH,
COJIEPIKAIIMX CTEIIEHH C LEJBIM ITI0KA3aTENEM.



BEINONHATE TOXIECTBEHHBIE MPeoOpa3oBaHMs PAalMOHANBHBIX BBIPAKCHUH HAa OCHOBE IMPaBUI
JeHCTBUI HaJl MHOTOWICHAMH U alreOpanyecKuMU APOOSMU.

PacknanpiBaTh KBaapaTHBIN TPEXUWICH HA MHOKHTEIH.

[Tpumenars mpeoOpa3oBaHMsl BHIPRKEHUH U PELICHUS DPa3IMYHBIX 3a/ad W3 MaTeMaTHKH,
CMEXHBIX MTPEAMETOB, U3 peabHON MPAKTHUKH.

YpaBHeHHs U HEpaBeHCTBA

Pemate nuHeliHbIC, KBaJpaTHBIC YPaBHEHUs M PalMOHANILHBIE YpPaBHEHHS, CBOJSIIUECS K HUM,
CHCTEMBI IByX YpaBHEHHH C IByMs TIEpEMEHHBIMHU.

IIpoBoauTh mpocTeillne HCCIENOBAHMS YpaBHEHUH W CUCTEM YpaBHEHHH, B TOM 4HCIE C
NpUMEHEeHueM rpaduvyeckux MpencTaBieHud (YCTaHABIMBaTh, MMEET JIM ypaBHCHHE WM CHUCTEMa
ypaBHEHUH pelIeHus, €ClIi UMEET, TO CKOJIBKO, U IIpoyee).

[TepexoauTh OT cIOBECHOM (HOpMYIMPOBKH 3afaudl K €€ anreOpanvdeckoil MOJETH C MOMOIIBIO
COCTaBIJICHHsI YPaBHEHUsI WM CHUCTEMbl ypaBHEHHUH, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJa4M MOJyYEHHBIN pe3ysbTar.

[TpuMeHAT, CBOWCTBa YHCIOBBIX HEPABEHCTB JUISI CPaBHEHWS, OLIEHKH, pellaTh JIMHEHHbIC
HEpaBEHCTBA C OJHOW MEPEMEHHOW M WX CHCTEMBI, aBaTh rpadUYecKyr0 WLTIOCTPALUI0 MHOXKECTBa
peleHni HepaBeHCTBA, CUCTEMbI HEPaBEHCTB.

DyHKINH

[ToHumath W HCIONB30BAaTh (YHKIMOHAIBHBIE TOHSATHA W SI3bIK (TEPMHUHBI, CHMBOJIHYECKHE
0003HaYCHHUs), OMpeNeNATh 3HaueHHe QYHKIWMU 10 3HAYCHHIO apryMeHTa, ONpEeAessaTh CBOWMCTBA
¢GbyHKIIH 110 €€ TpaduKy.

Crpouts rpaduku deMeHTapHbIX QYHKINH BUA:

y=k/X,y =X2,y = X3,y = x|, y = VX, OIIHCBIBATH CBOMACTBA YHCIOBOIT (PYHKIHH 110 &8 rpaduKy.

K xoniy oOyuenus B 9 kiaacce o0ydaromuics MOMYUYHUT CIASAYIOIIUE MTPEIMETHBIE PE3yIbTaThI:

Yucaa ¥ BbIYMCIEHHSA

CpaBHUBATh U YNOPSIOUNBATh palliOHATIBHBIE U HPPALlMOHATIbHBIE YHCIIA.

BeimonHsaTe  apupMeTHdeckue IEWCTBHSI C PAalMOHAIBHBIMH YHCIaMH, COYeTas yCTHBIE W
MUCbMEHHBIE TPUEMBI, BBITIONHSATH BEIYMCIICHUSI ¢ UPPAOHATBHBIMH YHCIIAMHU.

Haxoguth 3HaueHHMs cTemeHeW C ILENbIMH TIOKa3aTelsiMH M KOPHEH, BBIYHMCIATH 3HAUYEHUS
YUCIIOBBIX BBIPAXKEHUM.

OKpyrysiTh EHCTBUTENBHBIE YHCIIA, BBINOJNHATH NPUKUAKY pe3yibTaTa BBIYMCICHUH, OLEHKY
YHCIIOBBIX BBIPAKECHUH.

YpaBHeHNs 1 HEPABEHCTBA

Pemate nuHeiHBIE W KBaJpaTHbIE YpaBHEHHWS, YPaBHEHHs, CBOISIIMECS K HHUM, HpocTeimiue
JIpoOHO-palOHAIbHBIE YPaBHEHUSI.

Pemate cucTembl IBYX JIMHEWHBIX YPaBHEHMH C JByMsS HEPEMEHHBIMH M CHUCTEMBI IBYX
YpaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBIACTCS JTMHEHHBIM.

Pemate TexcTOBBIE 3a/1aun anreOpandeckuM crocoOOM C TTOMOLIBIO COCTABIICHUS! YPABHEHHUS WIIH
CHCTEMBI IByX YPaBHEHHH C IByMs IIEPEMEHHBIMHU.

IIpoBoauTh mpOCTEHIINE HCCIEOOBAHMS YPAaBHEHMH M CHCTEM YPaBHEHHWH, B TOM YHCIE C
NpUMEHEHUEeM Trpaduvyeckux MNpencTaBleHud (yCTaHABIMBaTh, MMEET JIM YpaBHEHHE WM CHUCTEMa
YpaBHEHUH peIIeHHs, €CJIM UMEET, TO CKOJIBKO, U TIPOYee).

Pemrates nuHeiiHbIE HEPaBEHCTBA, KBaApaTHbIE HEPABEHCTBA, N300paXkaTh pellleHHe HEPaBEHCTB Ha
YHCIIOBOM MPSMOIA, 3aIUCHIBAThH PEIICHHUE C TOMOIIBI0 CHMBOJIOB.

Pemrate cucTeMbl JIMHEWHBIX HEPaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIOYAIOIINE KBaJpaTHOE
HEPaBEHCTBO, N300paXkaTh PEeLIeHNE CUCTEMbl HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3alIMCHIBATD PELICHUE C
MTOMOIIIBIO CHMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA NP PEILICHUN PA3IMYHBIX 33/1a4.

DOyHKIUH



PacriozHaBaTh (yHKIMM W3y4eHHBIX BHAOB. [lOKa3plBaTh CXEMaTHYECKH pACIOJNOKEHHE Ha
KOOPJMHATHOM TIOCKOCTH rpaukoB GyHKumi Buna: y = kx, y =kx + b,y = k/x,y=ax2 + bx +c,y =
X3,y =X, y = |X|, B 3aBHCHMOCTH OT 3HaUYECHHI KOIDPHIUEHTOB, OMHCHIBATH CBOMCTBA (YHKIIHIA.

Crtpouts 1 H300paxarh cXeMaTHYeCKd rpadUku KBaJpaTUYHBIX (PYHKIIMH, OMHCHIBATH CBOWCTBA
KBaJIPaTHYHBIX (PYHKIINH 10 UX TpaduKam.

Pacnio3HaBaTh KBaJpaTH4Hy0 (QYHKIHIO TO (opMmyse, MPHUBOAUTH MHPUMEPHI KBaJIPaTHUHBIX
(GYHKIWIA U3 peaTbHON )KU3HH, (PU3UKH, TEOMETPHUH.

YucioBbIE MOCTE0BATETLHOCTH U POTPecCuu

Pacno3HaBaTh apu(hMETHYECKYIO ¥ TEOMETPHUYCCKYIO MPOTPECCHU MPH Pa3HBIX CIIOCO0aX 3aJaHHS.

BEHITIONHATE  BBIYHCICHUS C HCIONB30BaHWEM (OpMyn N-ro uieHa apudMeTHYECKOH WU
TEOMETPHYCECKOM MPOTPECCHIA, CYMMBI IIEPBBIX N YJICHOB.

N300paxath 4ieHbl OCISIOBATEILHOCTH TOYKAMH Ha KOOPJAUHATHON TIOCKOCTH.

Pemarp 3amaun, CBS3aHHBIC C YHCIOBBIMHU ITOCIEAOBATCIILHOCTSIMH, B TOM YHUCIC 3aJla4dl U3
peaIbHOM XKU3HU (C UCTIONH30BAHUEM KaJIbKYJIATOPA, MUDPOBBIX TEXHOJIOTHH ).



TEMATHUYECKOE IIVIAHUPOBAHUE

7 KIIACC
KounvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Kourposbnble IIpakTHyeckue (1ubp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbi
1 Yucna u BeIUMCIeHU. PalimoHanbHbIE o5 1 bubmuorexa [JOK
qyucia https://m.edso00.ru/7f415b90
bubmuorexa [JOK
2 AnrebpandecKkue BbIpaKCHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ paBHeHHS H HEpaBeHCTBa 20 . https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 Koopanwatst u rpaguici. Gymiuin 24 ! https://m.edso00.ru/7f415b90
bu6mmoreka [JOK
IT 1
° OBTOpeHHE 1 000DuICHHE 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'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 KJIACC

KoanuectBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne ni/m P Konrpoubnble IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 Uucna u Beluncnenus. KBaapatabie KOpHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTEeHb ¢ 1ebIM 7 bu6mmorexa [IOK
MOKa3aTeleM https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaKEHHUS. bubnuoreka [IOK
3 S 5 1
KBagpartsslii TpéxusneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BhIPAKECHHUS. 15 1 bubnuorexa [JOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 1 bubnuotexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
VYpaBueHus u HepaBeHCTBa. CHCTEMBI bubnmnorexa [JOK
6 . 13
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
8 DyHKIHH. OCHOBHBIC IOKATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
) Y
o YHKUHH. THCIOBbIE QYHKLHAH o https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
1 IT 1
0 OBTOPCHHE i 0000LICHHE 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



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

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne ni/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 Yucna v BeruncieHus. JleicTBUTENbHBIE 9 bubnuorexa [IOK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnnorexa [JOK
OJHOM NIEPEMEHHOU https://m.edso00.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
YpaBHEHUN https://m.eds00.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHuenus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubmmoteka IIOK
° Dynxuun 16 1 https://m.edso00.ru/7f419d08
bu6nmorexa LIOK
6 YucioBble OCIE0BATENBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3AIHS 18 1 bubmmnoreka HOK
3HaHUU https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



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