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IHHOACHUTEJIBHASA 3AIINCKA

AnreOpa SBISETCS OJHUM W3 OTOPHBIX KYpPCOB OCHOBHOTO 0O0IIEro oOpa3oBaHWs: OHA
O6eCHe“H/IBaeT HU3YUYCHHUC APYTUX OUCHUILINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMAaHUTApHOTI'O
IUKJIOB, €€ OCBOCHUE HEOOXOMMO ISl TPOJIOJDKCHUSI 00pa30BaHMs M B MMOBCEIHEBHOW JKU3HH.
Pa3Butne y oOywarouuxcs Hay4yHbIX [PEICTaBICHUM O NPOUCXOXKJIEHUU U CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocode OTpaKEHUS MaTeMaTHYEeCKOM HAayKOW SBJICHUH U
NPOIIECCOB B TPUPOJIC M OOIIECTBE, POJM MAaTeMaTHYECKOTO MOJICIIMPOBAHUS B HAyYHOM
MO3HAHUU U B IMpPAaKTHKE CIOCOOCTBYET (POPMHUPOBAHMIO HAYyYHOTO MHPOBO33PEHHSI U KAayeCTB
MBIIIUICHUS, HEOOXOMUMBIX JJI aJanTalud B COBPEMEHHOM HH(poBoM olmiecTBe. N3ydeHune
anreOpsl 00ecreunBaeT pa3BUTHE YMEHHUS HAOII0aTh, CPABHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHUYHOCTH MBIIJICHHA, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBAaTH CBOU
JeUCTBUS U BBIBOJBI, (GOPMYIHPOBaTh yrBepxkAcHUs. OCcBOeHHE Kypca anreOpbl oOecrieuuBaeT
Pa3sBUTHUC JIOTUYCCKOTO MBIIIJICHUSA 06yt1a}01111/1xcs1: OHM HCIIOJIB3YIOT AOCAYKTHBHBIC U
WHJIYKTUBHBIC PACCYKJCHUS, 0000IICHHE U KOHKPETH3AIHI0, a0CTparkpoBaHHE W aHAJIOTHIO.
OOyuenue anrebpe mpeArnoiaraeT 3HAYUTEIbHBIM OOBEM CaMOCTOSTEIBLHOW JIESITEIBHOCTH
00ydJaroImuxcs, TMO3TOMY CaMOCTOSITEJIbHOE —peIlleHHe 3a7ad  sBISCTCS — pealu3aluei
ACATCIIBHOCTHOI'O MPpHUHIMWIIA 06y’~I€HI/I$I.

B cTpykType nmporpaMmbl yueOHOTO Kypca « Aredpay st OCHOBHOTO 00111eT0 00pa30BaHMsI
OCHOBHOE MECTO 3aHUMAIOT COJAEpKAaTeIbHO-METOAUYECKUEe TUHUM: «YUucia U BBIUYHCICHUS,
«AnreOpanyuecKkue BBIPAKEHUS», «YPaBHEHUS W HEpaBeHCTBa», «DyHKIuny». Kaxmas u3 3tux
COJIepKaTeIbHO-METOIUUECKHUX JIMHUN Pa3BUBACTCS HA MPOTSIKEHUU TPEX JIET U3ydEeHUs Kypca,
B3aUMO/ICHCTBYS C APYTMMHU €ro JUHHUSAMH. B Xone n3ydeHus yueOHOro Kypca oOydaroniumcs
MIPUXOJAUTCS JIOTUYECKU PACCYXkaTh, UCIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN s3bIK. B cBs3n
C 3TUM B MporpamMmy y4eOHOro Kypca «Anredpa» BKIIOYEHbI HEKOTOpPHIE OCHOBBI JIOTHKH,
MpPE/ICTAaBJICHHbBIE BO BCEX OCHOBHBIX paslelax MaTeMaTHYecKoro oOpa3oBaHUS U
CIOCOOCTBYIOLIUE OBJIA/ICHUIO 00YYaIOIIMMUCS OCHOB YHUBEPCAIBHOTO MAaTEMAaTUYECKOTO S3bIKA.
CopepxaTenbHOM U CTPYKTYPHOH OCOOCHHOCTBIO Y4eOHOTO Kypca «Auredpay SBISETCS €ro
MHTErPUPOBAHHBIN Xapakrtep.

ConepmaHHe JIMHUH «YHci1a 1 BEIYUCIICHUS CIIY)KUT OCHOBOM JJIA z[anLHeﬁmero HN3y4YCHUS
MaTCMaTHUKU, CHOCO6CTBy€T Pa3BUTHIO y 06yqaronmx051 JJOTHYCCKOI'O MBIIJICHH A,
q)OpMI/IpOBaHI/IIO YMCHHA I10JIB30BATHCA AJITOPUTMAMM, a TAKIKE HpI/IO6peTeHI/IIO MPAKTHUYCCKUX
HAaBBIKOB, HeO6XOI[I/IMbIX JUIA HOBCCI[HCBHOﬁ J)KU3HHU. Pa3BuTue MOHATHUS O 4MCIIEe Ha YPOBHC
OCHOBHOI'O O6I_HCFO 06pa30BaHI/I$I CBsA3aHO C pallMOHAJIbHBIMHU W HUppaluOHAJIbHBIMHU YUCIIAMH,
q)OpMI/IpOBaHI/ICM HpeI[CTaBJ'IeHI/Iﬁ (6] HeﬁCTBHTeHLHOM YHUCIJIC. 3aBepI_HCHI/IC OCBOCHHUS YHCIJIOBOM
JIMHUHU OTHECCHO K CPCAHEMY O6H.[€My O6p2130B8.HI/IIO.

Conepxanue JByX anreOpandeckux JUHHM — «AnreOpandyeckue BBIPAXKEHUS» W
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy 00yUAIOIIUXCS MAaTEMATHYECKOTO
anmapara, HeoOX0MMOTO Ul PELIeHUs 3a7a4 MaTeMaTUKU, CMEXHBIX IMPEJIMETOB U MPaKTHKO-
OpUEHTUPOBAHHBIX 3a7ay. Ha ypoBHe OCHOBHOro o0uero obpa3oBaHus y4eOHBIH MaTepHai
IPYNIUPYETCs BOKPYT PpAlMOHAIbHBIX BBIpaXEHHUH. Anredpa JE€MOHCTpUPYET 3HAadYEeHUE
MaTEeMaTHUKU KaK SI3bIKA U MOCTPOEHUS MATEMATUUYECKUX MOJENIEH, OMMCAHMsS NPOLECCOB U
ABJICHUH peasibHOrO MHpa. B 3amaum oOyueHus anreOpe BXOAAT Takxke AajbHEWIIee pa3BUTHE
AITOPUTMUYECKOTO  MBIIUIEHUS,, HEOOXOIMMOro, B YaCTHOCTHM, JUIsI OCBOGHHMS Kypca
nHGOpPMATUKHU, W OBJAJEHHE HaBbIKAMU JEIyKTUBHBIX paccyxaeHuil. I[IpeoOpaszoBanue



CHUMBOJIBHBIX (DOPM CIIOCOOCTBYET Pa3BUTHIO BOOOpa)KEeHUsI, CIOCOOHOCTEH K MaTeMAaTHYECKOMY
TBOPYECTBY.

Cognepxanne  (QyHKIMOHATHHO-TpaQUUYECKOW  JIMHUM  HAIEICHO HA  MOJyYeHHE
00yJaronMMuUCs 3HaHUHN 0 QYHKIUSX KaK BOKHEHIICH MaTeMaTHIeCKON MOJIEIN JJIsl OTIUCAHUS U
HCCIIEIOBAaHUSl Pa3HOOOpa3HbIX NPOLECCOB U SBICHUW B Ipupojae U obmectBe. M3ydeHue
Marepuaia CIOCOOCTBYET pPa3BUTHIO y OOYHYaIOIIMXCS YMEHHS HCIIOJIb30BAaTh pPa3judHbIC
BBIPA3UTEIIBHBIC CPEJICTBA SI3bIKA MATEMAaTHKH — CIIOBECHBIC, CUMBOJIMYCCKHUE, TpaduuecKue,
BHOCHT BKJIaJl B (JOPMUPOBAHUE TPECTABICHUI O POJIM MATEMATHKH B PA3BUTUU IIUBIIIN3AIUN U
KYJIbTYpHI.

CornacHo yueOHOMY IU1aHy B 7—9 Kilaccax u3ydaeTcsi yueOHBIN Kypc « Anredpay, KOTOPHbIi
BKJIIOUAET CJIEAYIOIME OCHOBHBIE paslienbl cojepkaHus: «Yuciaa ¥ BBIUKCICHUSY,
«Anredpanyeckue BbIpaXEHUs», «YpaBHEHUS U HEPABEHCTBA», «DyHKIIUI.

Ha u3yuenue yueOHOro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 yvaca (3
yaca B Heenmo), B 8 kimacce — 102 vaca (3 waca B Henenmo), B 9 kimacce — 102 yaca (3 yvaca B
HEJIETH0).

COILEP KXAHUE OBYUYEHUA

7 KJIACC

Yucia 1 BLIYUCTICHUA

Jpo6u 0ObIKHOBEHHBIE U IECATUYHBIE, IEPEX0]T OT OAHOU (GOPMBI 3aITUCH JPOOEii K IPYTroi.
[TonsiTHe palMOHANIBHOTO YHUCIA, 3aMUCh, CPABHEHUE, YNOPSAJOYMBAHUE PAIIMOHATIBHBIX YHUCEIL.
Apudmernueckue NeHCTBUS C pallMOHAIBHBIME YicliaMu. Penienue 3aa4u U3 peanbHOM MPaKTUKU
Ha 4acTH, Ha IPOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM: ONpeleseHHe, NpeoOpa3oBaHUE BBIPAKEHUM Ha
OCHOBE OIpeAETIeHUs, 3aIich 00bIINX yncen. [IponenTsl, 3an1ch IPOLEHTOB B BUJE IpoOU U
IpoOu B BUJIE MPOLIEHTOB. TpU OCHOBHBIE 33aJjaull Ha MPOLIEHTHI, PELICHUE 3aJjay U3 peabHON
MPAKTUKH.

[IpuMmeHeHne NPU3HAKOB AEITUMOCTH, Pa3JI0KEHUE HA MHOKUTENIN HATYPaJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpsAMasi U 00paTHasi MPONOPIHOHAIBHOCTH.

AuredpanyecKme BbIPaKeHHs

IlepemeHHbIE, UMCIIOBOE 3HAYEHHE BBIPAXKEHUS C MEpeMeHHOW. JlomycTuMmble 3HAYEHUS

NEPpCMCHHBIX. HpeI[CTaBJICHI/IC 3aBUCUMOCTHU MCKY BCIIMYMHAMHA B BUJIC (I)OpMYJ'ILI. Brrunciaenus
10 (bopMleaM. Hp606p3.30BaHI/IC 6YKBGHHLIX BLIpa)KeHHﬁ, TOXJICCTBCHHO PABHBIC BBIPAXKCHUS,



mpaBmwiIa peoOpa3oBaHUs CyMM W MPOU3BEACHUMN, MPaBUIIA PACKPBITUS CKOOOK M TPUBEICHUS
0J1I00HBIX CllaraeMablX.

CBoiicTBa CTENEHU C HATYPaJIbHbIM [10KA3aTEJIEM.

OI[HO‘-I.HGHI)I 1 MHoroujaeHsl. CTerneHb MHOTOYJIEHA. CJIO)KGHI/IG, BbIYUTAHUC, YMHOXKCHHC
MHOTI'OYJICHOB. q)OpMy.HI)I COKpaHIéHHOFO YMHOXCHUSA: KBaApaT CYMMbI W KBaJpaT Pa3sHOCTH.
dopmyiia pa3HOCTH KBaJIpaToB. Pa3nokeHrne MHOrOWICHOB HA MHOKHUTEIIH.

ypaBHeHl/lﬂ U HEPABCHCTBA

VYpaBHeHHEe, KOpEHb ypaBHEHHS, MpaBuja NMpeoOpa3oBaHMs ypaBHEHUS, PaBHOCHIBHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOM IIEPEMEHHOM, YHCIO0 KOPHEH JIMHEMHOrO YpaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHHMI. CocTaBieHHME ypaBHEHUM IO YCIOBHUIO 3ajaud. PerieHue
TEKCTOBBIX 3a/1a4 C IIOMOLIBIO YPABHEHUM.

JluneiiHoe ypaBHEHHE C JIByMs NepeMeHHbIMU M ero rpaduk. Cucrema OBYX JUHEHHBIX
ypaBHEHUW C ABYMs TepEeMEHHBIMHU. PelieHne cucteM ypaBHEHHM CIOCOOOM IOJCTaHOBKH.
[Ipumeps! penieHust TEKCTOBBIX 3a4a4 € MOMOIIBIO CUCTEM YPaBHEHHM.

LORIN1700

Koopnunara Toukum Ha mnpsmoil. UHCIIOBBIE NMPOMEXYTKU. PaccrosHue Mexay AByms
TOYKaMU KOOPJIMHATHOU MPSMOiA.

[IpsimoyronpHas cuctema koopauHaT, ocu OX m Oy. AOciucca W opAMHATA TOYKH Ha
KOOpAMHATHOM TuiockocTu. [IpuMmepsl rpadukoB, 3amaHHbix dopmynamu. UteHue rpadukon
peanbHBIX 3aBucuMocTel. [lonarue pynknuu. 'padux pynkuu. ColictBa Gynkumii. JInneiinas
¢bynakuus, e€ rpaduk. I'padux dynkuun y = [X|. I'padmyeckoe perieHue TMHEHHBIX YPaBHCHUH 1
CUCTEM JIMHEHHBIX YPaBHEHUM.

8 KVIACC

Yuciaa v BLIYUCIECHUSA

KBampatusiit kopenb u3 umcna. llonsarue o0 wupparnuoHadbHOM uwmcine. JlecsTuyHbie
MPUOTIKEHUST UPPAMOHANBHBIX uncen. CBoiicTBa apupMeTHYeCKUX KBaJAPaTHBIX KOPHEH U UX
MpUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAKEHHH M BBIYUCIEHUSM. JlelicTBUTEIbHBIC
qucIa.

Crermnens ¢ LIEJIBIM MOKa3aTelleM U €€ CBOICTBA. CTaH)IapTHaH 3aIlluCh YHCa.

Auredpanyeckue BbIPaKeHH



KBagparHblil TpEXWIEH, pa3yIoKEHUE KBAAPATHOTO TPEXUIICHA HA MHOKUTEIIHN.

AnreOpandeckas 1poOb. OcCHOBHOE CBOWCTBO anreOpamveckoid napobu. CroxeHue,
BbIUMTaHHE, YMHOKCHHUE, JCJICHUE anreOpandeckux ApoOeil. PammnoHanbHbe BBIpaXEHUS U UX
npeobpa3oBaHue.

YpaBHe}mﬂ U HEPABCHCTBA

KBanparHoe ypaBHeHue, Qopmyia KOpHEH KBaJapaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHM, cCBOIALIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocreiimine 1poGHO-
palOHAIbHBIE YPABHEHUS.

I'padmueckas mHTEprpeTanyus ypaBHEHMH C JBYMSI NEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YPaBHEHUH C AByMs IEpeMEHHBIMU. [[puMepsI pelieHus: CHCTEM HEJIMHEMHBIX YPAaBHEHUH € IBYMS
IIEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a1a4 aNreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA M UX CBOWcCTBA. HepaBeHCTBO ¢ OJHOW TEPEMEHHOI.
PaBHOCWIBHOCTE HepaBeHCTB. JIMHENHBIE HEPAaBEHCTBA C OJHOM NepeMeHHOW. CHcTeMbl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

D yHKUUHA

[Tonsarue dynkmuu. OO61aCTh ONMpENeIeHUs] 1 MHOXKECTBO 3HadeHUN (PyHKIuH. CriocoOs
3aanus QyHKITUH.

I'padux Pynkmouu. YUrenue cpoiictB ¢yHKIMU 1o €€ rpaduky. [Ipumepsl rpaduxor
(GYHKIUH, OTpaKAIOIUX PEeaTbHBIC TPOIECCHI.

OYHKIMH, OMUCHIBAIOIINE MPAMYI0 U OOPAaTHYIO MPOMOPLHOHAIbHBIE 3aBUCHUMOCTH, UX
rpaduku. OyHKIHM Y = X2,y = X3,y = VX, y=|x|. I'paduueckoe pericHre ypaBHEHHUI U CHCTEM
YpaBHEHUU.

9 KJIACC

Yuciaa 1 BLIYUCIECHUSA

ParnmonanbHble 4ncia, UppaliOHAIbHBIE YMCIIAa, KOHEUHble U OECKOHEUYHbIE JECATUYHBIC
npoOu. MHOXKECTBO JICHCTBUTENBHBIX YHCEN, JEHCTBUTENbHbIE 4YHCIa KaK OeCKOHEUHbIe
JecATUYHbIE 1po0H. B3anMHO 0THO3HAYHOE COOTBETCTBUE MEXTy MHOKECTBOM JEHCTBUTEIbHBIX
4KCeJl U KOOPAUHATHOU MIPSMOM.

CpaBHeHHE NEMCTBUTENBHBIX YHCEN, apu(METHYeCKHe AEHCTBHS C JI€HCTBUTENbHBIMU
YHUCIIAMH.



PazMepsl 00bEKTOB OKPYKAIOILIETO MUPA, JITUTEIBHOCTh MPOLIECCOB B OKPYKAIOIIEM MHPE.

[TpubnmxénHoe 3HAYCHHE BEIWYHMHBI, TOYHOCTh NPHUOMKEHHs. OKpYTiIeHHe YHCel.
[Ipuknaka v OLleHKa PEe3yJIbTaTOB BHIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JInneiinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOJAIUXCS K JIMHEHHBIM.

KBagparHoe ypaBHeHue. Pemienne ypaBHEHUM, CBOIAIINXCS K KBAJAPaTHBIM. bUKBagpaTHoe
ypaBHeHue. [Ipumepsl penieHus ypaBHEHHIM TPETbEH M YETBEPTOM CTENEHEW pa3IOKEHUEM Ha

MHOXHTCIIN.

Pemrenne npoOGHO-palinoHaNIBHBIX YpaBHEHUN. PellieHre TeKCTOBBIX 3a/1a4 alNreOpandecKum
METOJIOM.

VYpaBHeHue ¢ AByMsI MEpEeMEHHBIMH U ero rpaduk. PemieHue cuctem IBYX JTUHEHWHBIX
YpaBHEHUN C JABYMS NEPEMEHHBIMHU. PellleHHe CHUCTeM JBYX YpPaBHEHHM, OJHO M3 KOTOPBIX
JUHEHOoe, a Ipyroe — BTOpOoil cTeneHu. I'paduueckas MHTEpHpETalus CUCTEMbl ypaBHEHUH ¢
JIBYMSI IEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a71a4 aNTreOpandecKuM CIIOCOOOM.

YucnoBble HEpPABEHCTBA M KX CBOMCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OJIHOM NEpeMEHHOW. PelieHue cucTeM JMHEHWHBIX
HEpPaBEHCTB ¢ OAHOW mepemeHHOU. KBanparHeie HepaBeHCTBa. ['paduueckas HMHTEpIIpeTaIs
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMU.

D yHKUUHA

KBamparuunas ¢ynkuusi, e€ rpapux u cBoictBa. [lapabona, KoOpAWHATHl BEPILUHBI
napaboJibl, 0Ch CAMMETPUU NapalOJIbL.

[paduku Gyrximit: v =kx, y=kx + b, y=k/x, y=x3, y=Vx, y =|x| , u ux cpoiictsa.
YucioBble MOCIeA0BATETbHOCTH U IIPOrPEecCHU

[TonsiTHE YKCIOBOM MOCIENOBATENLHOCTU. 3aJlaHUE IMOCIEI0BATEILHOCTU PEKYPPEHTHOM
dbopmynoit u popmynoi N-ro uieHa.

Apudmernueckas 1 reomeTpudeckas mporpeccu. @opMyisl N-ro yieHa apupMeTHIecKoi
Y TEOMETPUYECKOM NPOTPECCU, CYMMBI IIEPBBIX N YJIECHOB.

N3o0pakenue uineHoOB apuMeTHdyeckoil M TeOMETPHUYECKOW MpOTpeccHii TOYKaMu Ha
KOOPAMHATHOU MIOCKOCTH. JIMHENWHBIN 1 3KCOHEHIIMAIbHBIA POCT. CI0KHBIE MPOLEHTHI.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOTI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA



JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHUS IpOrpaMMbl  ydyeOHOro Kypca «Amnredpa»
XapaKTePU3YIOTCA:

1) naTpuoTHYECKOE BOCIIMTAHME:

MPOSBJICHUEM HHTEpECa K MNPOLIJIOMY W HACTOSIIEMY POCCUUCKOM MaTEMaTHKH,
LIEHHOCTHBIM OTHOILIEHHEM K JIOCTHKEHHUSIM POCCHHUCKMX MATEMaTUKOB M POCCHUUCKOM
MaTeMaTHYE€CKOM MIKOJIbI, K UCTIOJIb30BAHUIO 3TUX JTOCTUKEHUH B IPYTHX HAyKaxX W MPUKIATHBIX

chepax;
2) rpa’kIaHCKOe M IYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEHW TpaKJaHWHA W peaM3alliil €ro Tpas,
MPEACTABICHUEM O MAaTeMAaTHYeCKUX OCHOBaX (PYHKITMOHUPOBAHHS PaA3IUYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPaXKIAAHCKOTO oOIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPAJTbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTaHOBKOW Ha aKTHBHOE y4YacTHE B PEUICHUM MPAKTUYECKUX 3a/Jad MaTeMaTH4ecKou
HaIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTUYECKOTO 00pa30BaHMUs Ha MPOTSKEHUH BCel
XKU3HU JJIS1 YCHEIHON Mpo¢deCcCHOHANbHON AEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM WHIAMBUAYaJIbHON TpaekTopuu oOpa3oBaHHUs W
KU3HEHHBIX TUIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OSMOIHOHAJIIBHOMY H 3CTETHYCCKOMY BOCIPUATHIO MATEMATHUYCCKUX
O6’BCKTOB, 3aJa4, peHICHHfI, paccync/:[eHHﬁ, YMEHHUIO BUACTh MAaTEMATHYCCKNEC 3aKOHOMEPHOCTHU B
HCKYCCTBC;

5) HeHHOCTH HAYYHOI 0 MO3HAHUS:

OpHeHTaHHCﬁ B JACATCIBHOCTH HAa COBPEMCHHYIO CHUCTEMY HAYYHBIX HpeI[CTaBJ'IeHI/Iﬁ 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPa3BUTHUA UYCJIOBCKA, IIPUPOIAbI H O6I_HCCTB8., INIOHMMAaHUuEM
MaTeMaTHU4EeCKOM HAayKH KakK C(i)epbl YeJIOBEYECKOH ACATCIIBHOCTH, OTaIlOB eé pPa3BUTHA U
SHAYUMOCTHU JJId pa3BUTHA NUBUIIN3AlUH, OBJIAJICHUCM A3BIKOM MATCMATUKH U MaTeMaTHUYECKOM
Ky.]'[LTypOﬁ Kak CpC€ACTBOM IIO3HAHUA MHPQA, OBJIAACHHUEM HpOCT@ﬁIlIHMPI HaBbIKaMH
HCCIIeN0BaTEIbCKOM ACATCIIBHOCTH,

6) ¢pusnueckoe BocnuTanue, popMupoBaHue KYJIbTYPhI 310POBbS H IMOLIUOHATIHLHOIO
Os1aromosy4usi:

TOTOBHOCTBIO IPUMEHSTh MAaTEMaTUUECKUE 3HAHMS B HHTEPECAaX CBOETO 3/I0POBbS, BEICHUS
310pOBOTO 00Opa3a KU3HU (370pOBOE MUTAHHE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTHABIXA,



perynsipHasi (puznyecKas aKTUBHOCTbH), COOPMHPOBAHHOCTHIO HaBBbIKAa pedIeKcHH, MPU3HAHUEM
CBOETo IIpaBa Ha OMIMOKY U TAKOT'O K€ IIpaBa JApyroro 4ejIoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpHEHTAIMCH Ha MPUMEHECHHE MATeMaTHYECKUX 3HAHUH Ui pelIeHUs 3a7ad B 00JacTh
COXPAHHOCTH OKpYXarolied Cpefpl, IUIAHUPOBAHHS IOCTYIIKOB M OIEHKH HX BO3MOYHBIX
MOCJIEJCTBUI ISl OKPY)KAIOIICH Cpefibl, 0CO3HAHMEM TJI00aJIBHOIO XapakTepa JKOJOTHYECKUX
po0JIeM U IyTeH uX peliecHus;

8) aJjanTtanusa K UISMCHAIOIHUMCA YCJIOBUAM COIMAIbHOI 1 l'lpHpOIlHOﬁ Cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIOBHSIX HEONPEICIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO IEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUYHUTHCS y OPYTUX
J0JIeH, MpuoOpeTaTh B COBMECTHOM JIEATEIILHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIUHU U3
OIBITA IPYTHX;

HE0OX0IMMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAHUU, B TOM 4Hcie GOpMYyIUPOBATH UIEH,
MOHATHS, TUIOTE3bl 00 00BEKTaX M SIBICHUSAX, B TOM YHUCJIE PaHEe HEU3BECTHBIX, OCO3HABATh
NeQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIINI0, BOCIPUHUMATh CTPECCOBYIO CUTYAIUIO
KaK BbI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTHpPOBaThb MPUHUMAEMBbIE pEIIEHUS U JACUCTBUSA,
(GbopMynHUpOBaTh U OLICHUBATH PUCKHU U MOCIEACTBU, (OPMUPOBATH OMBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUueOHbIe 1eliCTBHS

Ba3oBrble JJornyeckue aefcTBUA:

e BBUBJIATH U XapaKTEpU30BaTh CYIIECTBEHHbIC NPU3HAKU MATEeMAaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXIy HOHATUSAMH, (OPMYIUPOBATH OIpPENEIeHUs] MOHATHH,
yCTaHaBJIMBATh CYLIECTBEHHBIN NMPU3HAK KJIacCH(PUKALIUU, OCHOBAHMS A1 00001IeHNUs U
CPaBHEHUs1, KPUTEPUU IIPOBOIUMOTO aHAIN3a;

e BOCHPUHUMATH, (POpMyIHpOBaTh M NPeOOpPa3OBBIBATH CYXKACHUS: YTBEPAUTENIbHBIE U
OTpHILIATENIbHBIE, €IMHIUYHBIE, YACTHBIE U 00I1E, YCIOBHEIE,

e BBIABJIATH MaTeMaTH4YeCKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOpPEUHs B (PaKTax,
JAHHBIX, HAOJIONEHUSAX M YTBEPXKACHUSX, TIpelaraTb KPUTEPUM JUIS BBISBICHUS
3aKOHOMEPHOCTEH U TPOTUBOPEUUIL;

e JIeNIaTh BBIBOJBI C MCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX U HHIYKTUBHBIX
YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHUH 110 aHAJIOTUU;



e pa3duparh JAOKa3aTeNbCTBA MATEMATUYECKUX YTBEP)KICHHM (TIPSMBIE U OT MPOTUBHOIO),
MPOBOJIUTH CAaMOCTOSITEIILHO HECJIOXKHBIE JO0Ka3aTelIbCTBA MAaTEeMaTHYeCKUX (DaKToB,
BBICTPaMBaTh APTYMEHTAIMIO, MPUBOJUTH HMPUMEPHI M KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE PACCYKICHHUS,;

e BBIOMpaTh crocob pemeHus yd4eOHOW 3amaun (CpaBHHUBATh HECKOJIBKO BapHaHTOB
pelieHusi, BEIOUpaTh HanOosee MOAXOASIINI C YIETOM CaMOCTOSITENTBHO BBIIEICHHBIX
KpUTEPUEB).

Bba3oBble nuccienoBarebCKHe AeiiCTBHS.

e  HCIIOJH30BATh BOIIPOCHI KaK UCCIICIOBATEILCKU HHCTPYMEHT TIO3HAHUS, ()OPMYITUPOBATH
BOIPOCHI, (HPUKCHPYIONIHE TPOTUBOPEUHE, MPOOIEMY, CaMOCTOSTEIBHO YCTAaHABJIUBATH
HMCKOMOE U JJaHHOE, (JOPMHUPOBATH THIIOTE3Y, ApPTyMEHTHPOBATH CBOIO TTO3UIUIO, MHCHHCE,

e TPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUTAHY HECJIOKHBIA DSKCIICPUMEHT,
HEO0O0JIBIIIOE UCCIIEOBAHUE TI0 YCTAHOBIIEHUIO OCOOEHHOCTEN MAaTeMaTUueCKOro 00beKTa,
3aBUCUMOCTEN 00BEKTOB MEXK Yy CO0O0ii;

e  CaMOCTOSITEIILHO (POPMYITHPOBATH 000OIIEHUS U BBIBOJIBI TI0 PE3yIbTaTaM IMPOBEAEHHOTO
HaAOJTIOJICHUS, WCCIICIOBAHUsS, OIICHHBATh JOCTOBEPHOCTH ITOJIYYEHHBIX PE3YJbTATOB,
BBIBOJIOB M 0000IICHHIA;

e TMPOTHO3HMPOBATH BO3MOXHOE Pa3BUTHE MPOIECCa, a TAKIKE BBIJBUTATH MTPEIITOIOKECHUS O
€r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Patora ¢ undopmanmeii:

e BBISIBJISITh HEIOCTATOYHOCTH U M30BITOYHOCTh MH(OPMALINH, JTAHHBIX, HEOOXOAUMBIX IS
pelIeHUs 3a/1a4H;

e BBIOMpATh, AHANU3UPOBATH, CHUCTEMATU3UPOBATH M HUHTEPIPETUPOBATh HHGOPMAIUIO
Pa3IMYHbBIX BUJIOB U (POPM MpEACTaBICHUS;

e BpIOUpaTh opMy MpencTaBiIeHHs] HHGOPMALMK U WILIIOCTPUPOBATh pellaeMble 3ajauu
cXeMaMu, AuarpaMMaMu, HHOM rpadukoi U MX KOMOUHALUSAMU;

e OILIGHUBATh HAAEKHOCTh MHMOPMALIMU 10 KPUTEPUSAM, MPEIJIOKEHHBIM YYUTENEM WU
chOpMyITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTUBHbIE YHUBeEpPCAJIbHbIE y4eOHbIe e CTBUSA:

e BOCHPUHHUMATH U (POPMYJIHPOBATH CYXJICHHS B COOTBETCTBHH C YCIOBHSMH U ILEISIMH
0OIIIeHU S, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOKO TOUKY 3PCHHUS B YCTHBIX U MUChMEHHBIX
TEKCTaX, JaBaTh MOSCHCHUS MO XOJy PEIICHUS 3a7ayl, KOMMCHTUPOBATh TOJTY4CHHBIN
pe3yibTarT;

e B X0jJie¢ 00CYXJICHUs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAeMOW TEMBI, IPOOIEMBI,
pelraeMoi 3ajauu, BbICKa3bIBaTh MJICH, HAIlCJICHHBIC HA MOMCK PEIICHHS, COMOCTaBIATh
CBOM CY)KJICHUS C CYXKACHUSIMH JIPYrUX YUaCTHUKOB JHANIOTa, OOHAPYKUBATh pa3uiue U
CXOACTBO TMO3UIMH, B KOpPpeKTHOW (opme QopmMyarpoBaTh pa3HOTIACHS, CBOU
BO3paKECHHUS;

e TMPEACTaBIATH PE3YyIbTAThl pPEIICHUS 3aJauyd, HKCIEPUMEHTA, UCCIEeIOBaHUS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (OpMAT BBICTYIUIEHHUS C Y4ETOM 3a/ad TMPE3CHTAllUU |
0COOCHHOCTEH ayIUuTOPUU;

e TOHMMATh M UCIOJIF30BATh MPEUMYIIECTBA KOMAHIHON W WHIANBUAYAILHON pabOThI IpH
pelieHnn y4eOHbIX MaTeMaTHYeCKHX 3a7a4;

e TMPUHUMATH IIe]Ib COBMECTHOU IESITeNbHOCTH, TUIAHUPOBATH OPraHU3aIlMI0 COBMECTHOU
paboThI, pacipeaensTh BUIbl paboT, TOrOBApPUBATHCS, OOCYKIATh MPOIECC U PE3YAbTAT
paboTel, 060011aTH MHEHHSI HECKOJBKUX JTIOJICH;



e y4YacTBOBATh B IPYMIOBBIX (hopMax paboThl (00CYKIeHUS, 0OMEH MHEHHUSIMH, MO3TOBbIE
HITYPMBI U IPYTHE), BBITIOIHATH CBOIO YaCTh paObOTHI M KOOPAWHUPOBATH CBOU ACHCTBUS C
JIPYrUMH 4JIeHaMH KOMaH[bl, OIICHUBATh KAYeCTBO CBOETO BKJaJa B OOIIMK MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMU B3aUMOJICHCTBUSI.

PeryisiTuBHbIE YHHBEpPCAJIbHbIE YUeOHbIe NelicTBUS
Camoopranmu3anus:

e  CaMOCTOSITEIBHO COCTABIIATH IUIaH, AITOPUTM PELICHUS 3a/1a4 (WM €T0 YacTh), BRIOMPATh
croco0 pemeHust ¢ y4ETOM HMEIOMIMXCS PECYypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHHH ¢ y4ETOM HOBOI HH(OpMALIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIA HHTEJIEKT:

e BIAJETh CIOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJIA Ipolecca U pe3yibTaTa pelieHus
MaTeMaTUYEeCKOM 3a1a9Hu;

e TMPEABUAETHh TPYIHOCTH, KOTOPbIE€ MOTYT BO3HMKHYTh MpPH PELICHUHU 3a/adi, BHOCHUTH
KOPPEKTHUBBI B JAEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, HAMIEHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

e OILIEHUBATh COOTBETCTBUE pE3yJIbTaTa JAEATEIbHOCTH IMOCTABJICHHOMN LIETH M YCIOBHUAM,
OOBSACHATH MPUYUHBI TOCTHKEHUS WK HEAOCTU)KEHUS LIEIH, HAXOJAUTh OLIMOKY, AaBaTh
OIIEHKY TPUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATDBI

K koHmy oOyuenus B 7 KkJjacce OOy4yaromMiicss MOJYYUT CHEAYIOUIUE IPEAMETHBIC
pe3yIbTaThI:

Yuciaa v BLIYUCIECHUSA

BLIHOJ’IHHTB, coucTasd YCTHBIC U IMHUCBMCHHBIC HpI/IéMLI, apI/I(bMeTI/I‘leCKI/Ie ,Z[eﬁCTBHH C
pallnOHAJIbHBIMU YUCJIaMH.

HaxoauTe 3Ha4Y€HHS YHCIOBBIX BBIan(eHHﬁ, NPUMCHATDH pa3Hoo6pa3HLIe CIIOCOOBI U
HpI/IéMH BBIUUCIICHHUS 3HA4Y€HHUH ):[pO6HLIX BLIpa)KeHHfI, CoACPIKAIUX OOBIKHOBEHHBIC U
ACCATUYHBIC ,[[pO6I/I.

[lepexoauTe OT 0HOW (OPMBI 3amUCU YHCEN K Ipyroi (mpeoOpa3oBHIBaTh AECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B OECKOHEUYHYIO

JECITUYHYIO IpOOB).

CpaBHI/IBaTB " YIIopsAA04YUBaTh palluOHAJIbHBIC YU CJIA.



Oxpyriarh yucna.

BBINONHATE NPUKUAKY U OLICHKY pe3ysbTaTa BBIYMCICHUH, OLIEHKY 3HAYEHUN YHUCIIOBBIX
BBIPAKCHUM. BBINOJIHATE JEHCTBUS CO CTENEHSIMHU C HATypaJIbHbIMU IIOKA3aTEIISIMH.

[IpuMeHATh pU3HAKK JEIUMOCTH, PA3JIOKEHUE HA MHOKUTEIN HATYPAIBHBIX YUCEI.

Pemrate npakTHKO-OPUEHTUPOBAHHBIE 33J1a4M, CBS3aHHBIE C OTHOLICHUEM BEJIUYMH,
MIPONOPLUUOHAIBHOCTHIO BEJIMYUH, IIPOLICHTAMH, UHTEPIPETUPOBATh PE3YJIbTATHI PELICHUS 3a4a4
¢ y4€TOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTpUBAaEMbIX OOBEKTOB.

Aaredpanyeckue BbIpaKeHHs

Hcnonb3oBath anredbpandeckyo TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B IIpoLecce
OCBOEHHS y4eOHOI0 MaTepuara.

HaXOILI/ITB 3Ha4YCHUA 6yKBeHHI)IX BI)Ipa)KeHI/Iﬁ IIpH 3a1aHHbIX 3HAYCHHUAX IIEPECMCHHBIX.

BoinonHaATe npeoOpa3oBaHus LIEJOTO BBIPAXKEHHUSI B MHOTOUIEH NMPUBEICHUEM MOJ00HBIX
ClIaraeéMbIX, pacCKpbITHEM CKOOOK.

BBIMONHATE yMHOXXEHHME OJHOWIEHAa HAa MHOTOYIEH W MHOIOYI€Ha Ha MHOTOWIEH,
MPUMEHTH POPMYIIBI KBaJlpaTa CyMMbI U KBaJIpaTa pa3HOCTH.

OcymiecTBiATh pa3ioK€HHE MHOTOUYJICHOB Ha MHOXHUTENIM C TMOMOIIbIO BBIHECEHHUS 3a
CKOOKHM OOIIIero MHOXHTENs, TPYNIUPOBKU CJIaraeMbiX, MpUMEHEHUs (GOpMYJ COKPAIEHHOTO

YMHOXCHUA.

[IpumensTs mnpeoOpa3oBaHMs MHOTOYICHOB JJIsSi PpEUICHUs pa3IWYHbIX 3aJad U3
MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEAIbHOM MPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEW ¢ HATYypalbHBIMHU TOKa3aTeNIIMU JUIsl peoOpa3oBaHus
BBIPAKCHUM.

YpaBHeHUs] M HEPABEHCTBA

Pematp nuHeliHble ypaBHEHHsI C OJHOW MEpeMEHHOW, MPUMEHssl MpaBuUiia MEpexoaa OT
HCXOJHOTO ypaBHEHUS K pPaBHOCWIBHOMY eMmy. I[IpoBepsiTh, SBISETCS U YUCIO KOPHEM
ypaBHEHHUSI.

[IpumensTh rpaduueckre METO bl IPH PEIICHUH TUHEWHBIX YPaBHEHUI 1 UX CHCTEM.

HO,Z[6I/IpaTL MMPUMCEPHI ITap YUCCII, ABJIAOIINUXCA PCHICHUEM JIMHEMHOTr O YpaBHCHUSA C IBYMS
NNEpCMCHHBIMU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH Tpaduk JIMHEHHOrO YypaBHEHHUS C JABYMS
NepEeMEHHBIMH, NOJIb3YACh TPaPUKOM, IPUBOIUTH IPUMEPHI PEILICHUS YPaBHEHMUS.

Pemate cucteMbl JBYX JIMHEHHBIX YpaBHEHHMH C JBYyMs MEPEMEHHBIMH, B TOM YHCIIE
rpaduuecKy.



CocraBnaTh M pelaTh JIMHEHHOE YPAaBHEHHME WM CHUCTEMY JMHEHHBIX ypaBHEHHI IO
YCIIOBHUIO 3a/1a4d, WHTEPIPETUPOBATH B COOTBETCTBUHM C KOHTEKCTOM 3aJauM I1OJIy4CHHBIN
pe3yibTar.

DyHKUUHA

N300paxkxaTh Ha KOOPAMHATHOW TPSAMOW TOYKH, COOTBETCTBYIOIIHME 33JaHHBIM
KOOpAMHATAM, JIy4Hd, OTPE3KH, WHTEPBaJIbl, 3alMCHIBATH YHUCJIOBBIE IIPOMEKYTKH HaA

IreOpanvdecKoM SI3bIKE.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM I10 3aJaHHBIM KOOpAMHATAaM, CTPOUTH
rpaduku muHeRHbIX QyHKUKNA. CTpouTh rpaduk QyHKIUHN y = |X|.

OnuceiBaTh C TOMOIIBIO QYHKIMHM N3BECTHBIE 3aBUCUMOCTH MEKTy BETMUMHAMU: CKOPOCTb,
BpeMsi, pacCTOSIHUE, [IeHa, KOJIMYECTBO, CTOUMOCTD, IPOU3BOIUTEIBHOCTD, BpEMsl, 00BEM pabOTHI.

Haxouts 3HaueHne (pyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpadudeckuid crocod MpeaCTaBICHUS W aHadu3a WHPOpPMAIMU, WU3BJICKATh U
MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TpaUKOB PEaTbHBIX MPOIECCOB U 3aBUCHMOCTEH.

K xonmy oOydyeHus B 8 KJjacce oOydarOmuiicss TOJYyYUT CIEAYIONIME TPEIMETHBIC
pe3yIbTaThl:

Yucsia u BBIYUCTIEHUS

Hcnonb3oBaTh HayvajgbHbIE MPEACTABICHUS O MHOXXECTBE ACHCTBUTEIBHBIX YHCEN IS
CpPaBHEHHMSI, OKPYIJICHHUS M BBIYMCICHUH, HM300pa’kaTh ACWCTBUTEIbHBIE YMCIA TOYKAMH Ha
KOOPJIMHATHOM MPSIMOHA.

[TpumeHsTh NOHATHE apUPMETHUECKOTO KBaIPATHOTO KOPHS, HAXOAUTh KBaJpaTHbIE KOPHH,
UCIOJIb3YSl TPU HEOOXOJAUMOCTH KalbKYJSATOp, BBIMONHITH MPeoOpa3oBaHUsl BBIPAKEHUH,

COJACPpKaAIUX KBAAPATHBIC KOPHU, UCIIOJIb3YA CBOMCTBA KOpHeﬁ.

Hcnonp3oBath 3amycy OOJBIIMX M MaJIbIX YHMCET C TOMOIIBIO JIECATHYHBIX JpoOed u
crenenei yucia 10.

AuredpanyecKkue BbIPaKeHH

HpI/IMeHHTB HNOHATHC CTCIICHU C M[OCJIBIM IIOKa3aTCJICM, BBIIIOJHATH Hp606p330BaHI/I${
BLIan(eHHﬁ, coeprKauX CTCIICHU € TCJIBIM ITOKAa3aTCJIICM.

BEINOIHATE TOXKIECTBEHHBIC HpCO6p8.30BaHI/I$I paruOHAJIBbHBIX BLIpa)KCHI/II\/'I Ha OCHOBC
IpaBUJI JeicTBUI HaJ MHOTOYJICHAMH U aﬂre6pal/lquKI/IMI/I ,Z[pO6$IMI/I.

PacknanpiBaTh KBa,Z[paTHLIf/'I TpéX‘-IJ'ICH Ha MHOKHUTCIIN.



[TpumensTh MpeoOpa30BaHUs BEIPAKECHUH IS pEIICHHS Pa3IMYHbIX 337324 U3 MAaTEMaTHUKH,
CMEXHBIX [IPEAMETOB, U3 PEAIbHON IIPAKTUKH.

ypaBHeHHﬂ N HEPABCHCTBA

Pemrate nMHElNHbBIE, KBaJpaTHbIE YPAaBHEHHS U PALlMOHAJIBHBIE YPABHEHMSI, CBOJSIIMECS K
HUM, CUCTEMBI JBYX YPAaBHEHUH C ABYMs [IEPEMECHHBIMM.

[IpoBoauTH MpOCTENIINE UCCIECIOBAHNS YPABHEHUN U CUCTEM YPaBHEHHM, B TOM YHCIIE C
IIpUMEHEHHEM I'pauUeCKUX IPEACTaBICHNN (YCTaHABINBATh, UMEET JIU ypaBHEHUE UJIU CUCTEMA
YpaBHEHUH pEILIEeHUs], €CIIU UMEET, TO CKOJIbKO, U IPOYEe).

IlepexoauTe OT CIOBECHOM (DOPMYIMPOBKH 3a1aud K €€ anreOpanyeckod MOJEIu ¢
IIOMOIIBI0 COCTaBJICHWsS ypPAaBHEHMS WM CUCTEMbl YpaBHEHUH, MHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4H NIOJIyYCHHBIA PE3YIIBTAT.

[IpuMeHATH CBOMCTBA YHMCIOBBIX HEPABEHCTB JUISl CPABHEHUS, OLICHKH, PEIIATh JIMHEIHBIE
HEpaBeHCTBA C OJIHOM MEpPEeMEHHOM W WX CHCTEMBbI, JaBaThb TI'paUUEecKyl0 HLUIIOCTPALUIO
MHOY»ECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

LORIN700

[ToruMaTh 1 UCIOB30BaTh (YHKIIMOHATBHBIC TIOHATHS U S3bIK (TEPMUHBI, CAMBOJNICCKIEC
0003HaueHHMST), OTIPENIEIATh 3HAYCHNE (DYHKIIMU 110 3HAYCHHUIO apryMeHTa, ONpeesaTh CBOWCTBA
dbyakMn M0 €€ rpaduKy.

CtpouTth rpaduku 2IeMEHTapHBIX (PYHKITUN BUJIA:

y = kiX, y = X2, Y = X3,y = |x|, y = VX, OnHCBIBaTh CBOICTBA UHCIOBOH (YHKIHH IO €&
rpaduky.

K koHmy oOyuenus B 9 kiacce oOyyaromuiicss MOJYYUT CHEAYIOUIUME IPEAMETHBIC
pE3yIbTaThI:

Yuciaa 1 BLIYUCIECHUSA
CpaBHMBATh U YIOPSAAOUYMBATH PALIMOHAIBHBIE U UPPALIMOHAIIBHBIC YHUCIA.

BrInoaHaTh apI/I(l)MeTI/I‘-IeCKI/Ie JEHCTBHSA C padOHAJIIbHBIMU YHUCJIaMU, COUYCTAasA YCTHBIC U
IIMCBbMCHHBIC HpI/IéMH, BBITIOJIHATH BBIYHUCIICHUA C UPPALIMOHAJIBHBIMU YUCIIaMU.

HaxoauTe 3HadyeHUs CTEIEHEH C ILIeNBIMU ITOKa3aTesIMU U KOpHCfI, BBIYHCJIATH 3HAUCHUA
YHCJIOBBIX BBIpa)KeHHﬁ.

OprrJBITL JIECTBUTEIIbHEIE qucja, BBIMNOJIHATL IPUKUAKY PE3yJibTaTa BBIQHCHCHHﬁ,
OIICHKY YHCJIOBBIX BBIpa)KeHPIIZ.

YpaBHeHHUS U HEPABEHCTBA



Pemraty quHeliHbIe U KBaApPAaTHBIC YPABHCHUS, YPABHCHH A, CBOAAIIHUCCA K HUM, HpOCTeﬁIHPIe
IPOOHO-PANMOHAIBHEIC YPABHCHHUS.

Pemrats cucreMbl IBYX JIMHEHHBIX YPaBHEHUHN C IBYMs IIEPEMEHHBIMU U CHCTEMBI ABYX
YPaBHEHUH, B KOTOPHIX OJJHO YPAaBHEHUE HE SBIIACTCS JIMHEHHBIM.

Pemate TEKCTOBEIC 3aJa4u aﬂF€6paI/I‘ICCKI/IM CII0OCOOOM C IIOMOIIBIO COCTAaBJICHUA
YpaBHCHUA UK CUCTEMBI IBYX ypaBHeHI/Iﬁ C ABYyMs IICPCMCHHBIMU.

[IpoBOoAUTHE MpPOCTENIINE UCCIECAOBAHNS YPABHEHUN U CUCTEM YPaBHEHUW, B TOM YHCIIE C
IIPUMEHEHHEM I'paUUeCKUX IPEICTaBICHUN (YCTaHABINBATh, UMEET JIU ypPaBHEHUE UJIU CHUCTEMA

YpaBHEHUH pellIeHus], €CIIU UMEET, TO CKOJIbKO, U MPOYEe).

Pemars nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh peIlIeHUe
HEpaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alIMCBhIBATh PEIIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemath cucteMbl TMHEMHBIX HEPABEHCTB, CUCTEMbBI HEPABEHCTB, BKIIIOYAIOIINE KBaIpaTHOE
HEPaBEHCTBO, M300pa)kaTh PELIEHUE CHCTEMbl HEPABEHCTB Ha YMCJIOBOM MPsAMOil, 3aIUCHIBAThH
pelIeHre ¢ TOMOIIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBeHCTBA P PELICHUH Pa3IMYHBIX 3a1a4.

DyHKUUHA

Pacnio3naBate (hyHKIIMU U3ydeHHBIX BUIOB. [I0Ka3bpIBaTh CXEMATHYECKH PACIIONIOKECHUE HA
KOOPJAMHATHOU TIJIOCKOCTH rpadguKoB GyHKIHHA

puna: Y =kx, y =kx+b,y=kix,y=ax2+bx+c,y=x3,y= Vx,y= |x|, B

3aBUCHMOCTH OT 3HAYCHHU I KOA(PPUIIUESHTOB, OTIMCHIBATh CBOMCTBA () YHKITUH.

Crpoutb U u300pakaTb cXxeMaTHyecKu Tpaduku KBaApaTUUHBIX (DYHKIMI, OMUCHIBATH
CBOMCTBA KBaJpaTUYHBIX (PYHKIUHI MO UX rpadukam.

PacrioznaBath KBagpaTuyHyI0 GYHKIIHIO 110 GOpMYyJie, TPUBOIUTH IPUMEPHI KBaIPpaTUYHBIX
GyHKIMN U3 peadbHOU KU3HU, PU3UKU, TEOMETPUH.

YucaoBble MOCJI€10BATEIbHOCTH U Iporpeccumn

Pacrnio3naBatse apI/ICI)MeTI/I‘{eCKYIO U TCOMCECTPUUCCKYIO IPOTPECCHUU IIPHU PA3HBIX crocobax
3aJaHHnA.

BBINONHATE BBIUMCIEHHS C HMCHOJb30BAaHHEM (bOpMy.]I n-ro 4jacHa apH(I)MeTquCKOﬁ n
reOMeTquCCKOﬁ nporpeccnﬁ, CYMMBI IICPBLIX N YICHOB.

I/I306pa)KaTb YJICHBI IMOCJICA0BATCIBHOCTH TOYKAaMHM Ha KOOp,Z[PIHElTHOfI IIITIOCKOCTH.

Pemats 3a1auu, CBA3aHHBIE C YMCIOBBIMU ITOCIIEJOBATEIBHOCTAMH, B TOM YHCIIE 3aJJa4U U3
peanbHOM )KU3HHU (C UCTIOIB30BAHUEM KATBKYIATOPA, HUPPOBBIX TEXHOJIOTH).



TEMATHYECKOE IIVTIAHUPOBAHUE
7 KJIACC

Ne HaumMeHoBaHUe pa3/iesioB U TeM KosinuecTBOo yacoB JnekTpoHHbIe (U pOBbIe) 06pa30BaTEbHbIE
n/m porpaMMel Bcero| KoHTpo/bHbIE [lpakTHYecKue PeCypehl
paboThI paboThI
1 Yucna v BeuMcaeHus1. Panmonanbublie| 25 1 Bu6anoTeka IIOK https://m.edsoo.ru/7f415b90
qycia

2 Anre6panyeckre BbIpaKeHUsI 27 1 bu6saunoTeka I1OK https://m.edsoo.ru/7f415b90
3 YpaBHeHUs U HepaBEeHCTBA 20 1 Bub6auoTeka LIOK https://m.edsoo.ru/7f415b90
4 KoopauHaTb! u rpaduku. OyHKIUU 24 1 Bub6auoTeka LIOK https://m.edsoo.ru/7f415b90
5 [ToBTOpeHue U 0600611eHHE 6 1 Bub6auoTeka LIOK https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOTPAMME



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

Ne HaumMeHoBaHUe pa3/iesioB U TeM KosinuectBO yacoB JnekTpoHHbIe (U pOBbIe) 06pa30BaTEbHbIE
n/m porpaMMel Bcero| KoHTpoJibHbIE [lpakTHyeckue pecypehl
paboThI paboThI
1 Anre6panyeckue BbIpaKeHHUsI. 10 1 Bu6auoTteka LIOK
Anre6panyeckast 1po6b https://m.edsoo.ru/7f417af8
2 Yucsa v BerurcaeHus. KBagpaTtHele 14 bubanoreka IOK
KOpHHU https://m.edsoo.ru/7f417af8
3 YpaBHeHus U HepaBeHCTBA. KBazipaTHbeie | 15 1 BubanoTeka LIOK
ypaBHeHUS https://m.edsoo.ru/7f417af8
4 Anre6panyeckue BbIpaKeHHUs. 10 1 Bu6auoTteka LIOK
KBazipaTHbIN TpéxusieH https://m.edsoo.ru/7f417af8
5 YpaBHeHUd 1 HepaBeHCTBA. CUCTEMBI 14 Bub6anoTeka LIOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
6 YpaBHeHus U HepaBeHCTBA. HepaBeHcTBa | 15 1 Bub6anoTeka LIOK
https://m.edsoo.ru/7f417af8
7 ®yHkuuu. OCHOBHbIE IOHATHUSA 5 bu6bauoTteka [JOK
https://m.edsoo.ru/7f417af8
8 ®dyukuuu. YucioBble QYHKIUU 5 bu6bauoTteka [JOK
https://m.edsoo.ru/7f417af8
9 Yucnaa v BeiurcaeHus. CTeneHs C 1eJ1bIM 8 bu6smoTteka LIOK
rloKa3aTesieM https://m.edsoo.ru/7f417af8
10 [loBTOpEHME U 060061IEHHE 6 1 bu6snoTreka LIOK
https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME | 102 5 0
9 KJIACC
Ne HavmMmeHoBaHMe pa3/iesi0B U TeM NPOrpaMMbl KosnnyectBo yacoB AnekTpoHHbIe (MbpPOBbIE) 06pa3oBaTeIbHbIE
n/m Bcero| KoHTpoJbHbIE IlpakTUyecKue pecypeepl
paboThl paboThl
1 Yucia 1 BelyMcaeHus. JledcTBUTebHbIE YU CIA 9 bubaunoreka [IOK
https://m.edsoo.ru/7f419d08



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08

Ne HauMeHoBaHMe pa3/iesioB U TeM NMPOrpaMMbI KosinyecTBO 4acoB AnekTpoHHbIe (IMbpPOBBIE) 06pa30BaTeIbHbIE
n/n Bcero| KoHTposibHBIE [IpakTHYecKHe PeCypChl
paboThI paboThI
2 OyHKIUU 16 1 bu6auoTteka LIOK
https://m.edsoo.ru/7f419d08
3 YpaBHeHUs U HepaBeHCTBA. YpaBHEHUs C OJJHON 14 1 Bbub6anoTeka LIOK
nepeMeHHON https://m.edsoo.ru/7f419d08
4 YpaBHeHHUs ¥ HepaBeHCTBa. CUCTeMbl ypaBHeHun | 14 1 bu6aunoTteka [IOK
https://m.edsoo.ru/7f419d08
5 YpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 16 1 Bub6anoTeka LIOK
https://m.edsoo.ru/7f419d08
6 YucioBbIe IOC/IE0BATEIbHOCTH 15 1 bu6saunoTteka I[JOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpeHUEe, 06061eHHEe, CUCTEMATH3AIUA 18 1 bubaunoreka LIOK
3HAHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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MPOBEPSEMBIE TPEGOBAHMSA K PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHON

MNPOIr'PAMMBI
7 KJIACC
Kon - o
T IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHsI OCHOBHOI 00pa3oBaTe/bHOI
AT NMpoOrpaMMbl OCHOBHOTI'0 0011[er0 00pa30oBaHusl
1 Yucna v BeIYMCIEHUS
11 BeimonuATh, coderass YCTHbIE M INHCBMEHHBIE NPUEMBI, apH(QMETHUECKHE JEHCTBHUS C
' panoHATBHBIMH YHCIAMHU
HaxonuTh 3Hau€HHs YUCIIOBBIX BBIPAXKEHUH, IPUMEHSATh Pa3HOOOpa3HbIe CIIOCOOBI M MPHEMBI
1.2 BBIUMCIICHUS 3HAYCHUI IPOOHBIX BBIPAKCHMH, COXEPXKAIINX OOBIKHOBCHHBIC M JAECSITUYHBIC
Jpobu
[Tepexoautb OT O/HOIM (HOPMBI 3aMKUCH YHCEN K Ipyrou (mpeodpa3oBhIBATh AECATHYHYIO IpOoOb
13 B OOBIKHOBCHHYIO, OOBIKHOBEHHYIO B JICCSITUYHYIO, B YACTHOCTH, B OECKOHEUHYIO IECSITUUIHYIO
Ipo0b)
1.4 CpaBHMBATh U YIOPSIIOYMBATh PALlMOHAJIbHBIE YK CIIa
15 OKpyrsiTh Uncna
16 BEIONHATE NPUKHUIIKY 1 OLIEHKY pe3yIbTaTa BEIUMCICHHUH, OLIEHKY 3HAYCHUI YHCIIOBBIX BEIpaXke-
' HUil. BRIMOTHSTE NEHCTBHUS CO CTENEHSIMH C HATYPAJILHBIMH [TOKA3aTEIISIMH
1.7 [IpuMeHSTh IPU3HAKK AETUMOCTH, Pa3JI0’KCHNE HA MHOKUTEIH HATYPAJIbHBIX YHCETT
Pemate mpakTHKO-OpHEHTHUPOBAaHHBIC 3aJadd, CBSA3aHHBIC C OTHOIICHWEM BEINYHH,
1.8 MIPOTIOPITHOHATIFHOCTHIO BETUYNH, TPOLIEHTAMHU, HHTEPIIPETHPOBATE PE3YIIbTATHl PEIICHUS 33144
C y4€TOM OrpaHWYEHHI, CBSI3AHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX OOBEKTOB
2 AnrebpandecKue BHIPAKEHUS
91 Hcnonp3oBate anredpanyeckyro TEPMHHOJIOTHIO W CHMBOJIMKY, IPHMEHSATH €€ B Iporecce
' OCBOEHHSI y4eOHOro MaTepuana
2.2 Haxonmuts 3HaueHnss GyKBEHHBIX BBEIPAKCHHH IIPH 3aJaHHBIX 3HAUCHHUSIX MEPEeMEHHBIX
93 BemmonuaTe mpeoOpa3oBaHUs IIETIOr0 BBIPAKEHUS B MHOTOWICH IIPHBEICHUEM ITOTOOHBIX
' CIIaraeMbIX, PaCKPBITHEM CKOOOK
24 BEImOnHATE YMHOKEHHE OJHOWIEHA Ha MHOIOWICH W MHOTOWICHA Ha MHOTOWIEH, IPHMEHSTDH
' (hopMyITBI KBaJ[paTa CyMMEBI U KBaJIpaTa pa3HOCTH
OcCyImecTBIATE Pa3IoKEHNE MHOTOWICHOB HA MHOXHTEIH C TIOMOIIBIO BEIHECCHHS 32 CKOOKH
25 O0IIero MHOXHTENS, TPYIIUPOBKH CllaraeMbIX, MPUMEHEHHUS (OPMYJT COKPAmEHHOTO
YMHOKCHHS
26 [IpumensaTs npeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHHUS Pa3IHYHBIX 3a7ad U3 MAaTEMaTHKH,
' CMEXHBIX IPEIMETOB, 3 PEaTbHON MPaKTUKU
97 Hcnonk3oBaThk CBOICTBA CTEIIEHEN ¢ HATYPaTbHBIMH ITOKA3aTeIIMHU IS TipeoOpa3oBaHus BEIpa-
' JKCHHUI
3 YpaBHEHHS 1 HEPABEHCTBA
31 PemaTs tuHelHbIE ypaBHEHUS ¢ OJHOM IEpeMEHHOM, IPUMEHsIsl IPaBUIIa EPEX0/ia OT UCXOAHOr0
' ypaBHEHHUS K paBHOCWIIbHOMY eMy. [1poBepsTh, ABIsIeTCs JIM YHCIIO KOPHEM YPaBHEHUS
3.2 [IpuMensTs rpadguyeckre METO B! IPH PeNIeHNH JTMHEHHBIX YPaBHEHUH 1 X CHCTEM
33 [oxOupaTs MpUMepHI ITap YHCe, SBIAIONIMXCS PEIICHHEM JIMHEHHOTO YpaBHEHHS C ABYMS Iepe-
' MEHHBIMH




Kog,

IIpoBepsieMble NMpeIMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa3oBaTeJLHOM

MPOBEPHEMOTo NPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHust
pe3yJabTaTa
34 CtpouTh B KOOPAMHATHON IIOCKOCTH TpaUK JTMHEHHOTO YpaBHEHUS C JBYMs IEPEMEHHBIMU;
' MOJIb3YSICh MPa(hIKOM, IPUBOJUTE IPHMEPBI PEIICHUS YpaBHEHHUS
3.5 PemaTth cucteMsl IBYX JMHEHHBIX YPAaBHEHUH C BYMsI IEPEMEHHBIMH, B TOM YHCIIE TpaduIecKu
36 CocTaBiATh U pelaTh JUHEIHOe ypaBHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHUIl IO yCIOBHIO
' 3a]jau, HHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4M NOITYyYCHHBIH pe3yabTaT
4 Koopaunats! u rpaduxu. OyHKIun
41 N300pakaTs Ha KOOPAWHATHOW MPSAMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpIMHATAM,
' JIy4H, OTPE3KH, HHTEPBAJIBI, 3AIIUCHIBATH YHCIOBBIC IPOMEXKYTKH Ha aareOpandecKkoM si3bIKe
4.2 OTMeuaTh B KOOPAWHATHON IIIOCKOCTH TOYKH MO 3aJJaHHBIM KOOpPJIMHATAM
4.3 CtpouTth rpacduku JuHEHHbIX GyHKIMHA. CTpouTs rpaduk GyHKIHH y = |X|
44 OnuceIBaTh C MOMONIBIO (DYHKIMM HM3BECTHBIC 3aBHCUMOCTH MEXAY BEIMUYMHAMU: CKOPOCTH,
' BpEMsi, PACCTOSIHUE, IICHY, KOJINIECTBO, CTOMMOCTb, IIPON3BOANUTEIILHOCTD, BpeMsl, 00bEM pabOTHI
4.5 HaxonmuTs 3HaueHne QyHKIINM 10 3HAYCHHUIO €€ apryMeHTa
46 [lonumate rpacduueckuil crocod MpPEACTaBICHHUS | aHAIM3a HH(OpMAalnWH, H3BIEKATh U
' HWHTEPIPETHPOBATH HHPOPMAITHIO U3 TPa(UKOB peatbHBIX IPOIECCOB U 3aBUCHMOCTEH
8 KJIACC
Kon N o
TG IIpoBepsieMble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHUsI OCHOBHOI 00pa3oBaTe/iLHOIi
AT NPOrpamMMbl OCHOBHOT'O 00111ero 00pa3oBaHus
1 Yncra v BEIYUCIEHUS
Hcnonp3oBaTe HadaNbHBIE IPEICTABICHUS O MHOKECTBE JEUCTBUTEIBHBIX YMCEN ISl CPABHEHIIS,
11 OKPYTJICHHSI W BBIYHCICHHN, M300pa’kaTh ACHCTBUTENBHBIC YHCIA TOYKAMH HAa KOOPIUHATHON
TIPSIMON
[IpumenaTs moHATHE apUPMETHIECKOrO KBAaIpAaTHOTO KOpHS, HAXOOWTh KBaJApaTHBIC KOPHH,
12 HCIIONB3Ys TIPH HEOOXOAUMOCTH KaJbKYJISATOP, BHIMIOJHATH MpeoOpa3oBaHus BhIPAKEHUM, coaep-
JKaIIX KBaJIpaTHBIE KOPHH, MCIIONB3Ys CBOMCTBA KOPHEH
13 Hcnonp3oBats 3anmucu OONBIINX W MAIBIX YHCEN C TIOMOIIBIO AECATUIHBIX qpo0ei U CTereHe! Jrc-
' na 10
2 AnrebpandecKkue BRIPAKEHUS
21 [IpuMeHATs TOHATHE CTETIEHH C IENBIM ITOKa3aTeIeM, BEIIONHATH MIPeoOpa3oBaHUs BHIPAKEHUMH,
' COZEPIKAIINX CTENCHH C [ENBIM ITOKa3aTeIeM
9 BEITOTHATE TOXXKAECTBEHHBIE IPE0OPA30BAHNUS PAIIHOHATFHBIX BRIPAKCHUH HAa OCHOBE IIPABIII JICH -
' CTBHI HAJl MHOTOWICHAMH 1 alTreOpandecKuMu APOoOsSMHU
2.3 PacknanpiBaTh KBaJIpaTHBIN TPEXWIECH HA MHOYKHUTEIN
24 [pumensaTs npeoOpa3oBaHusI BEIPAXKSHHH IS PSIICHUS PAa3IMIHBIX 337a4 U3 MaTEMATHKH, CMEX-
HBIX IPEAMETOB, U3 PEAIbHON NPAKTUKU
3 YpaBHEHHUS U HEPABEHCTBA
31 Pemats nuHeiliHbIEe, KBaJpaTHbIE YpaBHEHMsI U PALUOHAIbHBIE YPABHEHHS, CBOASIIMECS K HUM,
CHCTEMbI IBYX YPABHEHUI C IBYMs IEPEMEHHBIMU




Kog,

IIpoBepsieMble NMpeIMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI 00pa30BaTe/IbHOM

MPOBEPHEMOTo NPOrpaMMbl OCHOBHOT'0 0011ero 00pa3oBaHust
pe3yJabTaTa
IIpoBoauTh mpocTeiiliue HCCIENOBAHUS YPaBHEHMH U CUCTEM YpPaBHEHUH, B TOM YHUCIE C
3.2 MIPUMEHEHHEM I'paMUeCKUX Ipe/CTaBICHUH (yCTaHABINBATE, UIMEET JIM YPaBHEHHE UM CUCTEMA
ypaBHEHUI! pelIeHus], €CIIM UMEET, TO CKOJIBKO, U IIpoYee)
[lepexoautk 0T cioBeCHOH (HOPMYIHUPOBKU 33Jauu K e€ anreOpandeckoil MOAENHU ¢ TOMOIIBIO CO-
3.3 CTaBJICHUS yPaBHEHUsI UM CUCTEMBI yPaBHEHHH, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJauy MOTY4YEHHBII pe3yabTaT
[IpuMeHsTE CBOMCTBA YHCIOBBIX HEPABEHCTB ISl CPABHEHUSI, OLICHKH, PEIaTh JINHEHHbIEC HEpaBeH-
3.4 CTBa C OJHOM TNEPEMEHHONW M UX CHCTEMBI, JaBaTh IpaHMUECKyI0 HILTIOCTPALMIO MHOXECTBA
pelICHUi HEpaBEHCTBA, CHCTEMbI HEPABEHCTB
4 ODyHKIUU
[lonumate W HCIONB30BaTh (YHKIMOHANBHBIC MOHATHS M S3bIK (TEPMUHBI, CHUMBOIUYECKUE
4.1 0003HauUEHMS ), ONMPENENIATh 3HaUeHHe (PYHKIUH 10 3HAYEHUIO apryMeHTa, ONpeAeisTh CBOWCTBA
¢yHKIMHI 110 e€ Tpaduky
4 Crpouts rpaduku 3JIEMEHTAPHbIX GbyHKIHIA BHJIA!
' y=k/xy=klx , y =x2, y = x, y = |x|, onucsiBath cBoiicTBa uncI0BOM QYHKIMH MO €€ rpaduKy
9 KJIACC
Koxn . .
IIpoBepsiemble nMpeaMeTHBbIE Pe3yJIbTAThl 0CBOCHUS OCHOBHOM 00pa3oBaTebHOI
NpOBEPHEMOTO NMPOrpamMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
1 Ynca v BEIYHCICHUS
1.1 CpaBHHMBaTbh M YHIOPSAOYNBATH PAIMOHAIBHbIE H HPPAIOHAIBHBIC YK CIIa
19 BemmonHATe apudMeTHueckue NeHCTBUS ¢ PAalMOHAIBHBIMH UHCIAMH, COYEeTasl YCTHBIE M IHCh-
' MEHHBIC PUEMBI, BEITOIHATH BBIYHCIICHHSI C HPPAIlOHAIHBIMU YHCIAMH
13 HaxoanTs 3Ha4eHNs CTENeHeH ¢ IeNbIMU MTOKa3aTesIMU ¥ KOPHEH, BBIYUCIISTh 3HAYCHHST YHCIOBBIX
' BBIPKCHHUN
14 OKpyTsATh NeHCTBUTEIBHBIC YHCIA, BEITOTHAT IPUKUKY Pe3yJIbTaTa BEIYMCICHHH, OLCHKY YHC-
' JIOBBIX BBIPAXKCHHI
2 YpaBHEHHUS 1 HEPABEHCTRA
21 Pemare nuHEHHBIE W KBaJpaTHBIE YpaBHEHHS, YPABHEHHMs, CBOASIIMECS K HHUM, IIpOCTEHIIHNe
' JIPpOOHO-paniOHAIBHBIC YPaBHEHHS
99 Pemats cucTeMbl ABYX JIMHEHHBIX ypaBHEHHH C IBYMsI IIEPeMEHHBIMHU M CHCTEMBI IBYX YpaBHEHHIH,
' B KOTOPBIX OJJHO YPABHEHHE HE SBISCTCS THHEHHBIM
23 Pemate TekcTOBBIE 3ajaUn aNreOPanIecKUM CIIOCOOOM C ITOMOIIBIO COCTaBIICHUS YPaBHEHHS WITH
' CHCTEMBI JIBYX YPaBHEHUH C ABYMs IEPEMEHHBIMHU
IIpoBoauTh mpocCTEHINE UCCIENOBAHUS YPABHEHUI U CHCTEM YpaBHEHUM, B TOM 4YHCJE C MpH-
2.4 MEHEHHEM Tpa(UvecKuX NMpeICTaBICHUH (HampuMep, yCTaHABIMBATh, UMEET JIM ypaBHEHHE WIIN
CHCTEMa YPaBHEHUH PEIEHMs], €CIH UMEET, TO CKOJIbKO)
25 Pemars nuHelHBIC HEpaBEeHCTBA, KBAaJpaTHbIE HEPAaBEHCTBA, H300paXaTh PEIIeHNEe HEPaBEHCTB Ha
' YK CI0BOM NPSIMOM, 3aIMChIBATh PEHICHUE C TIOMOILBIO CHMBOJIOB




Kox

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM 06pa30BaTeJ’ILHOI7I

NpoBepPsIeMOro
nmporpaMmmbl OCHOBHOI'O 06[1161"0 06p330BaHI/Iﬂ
pe3yJibTara
Pemate cucTeMBl JHHEHHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIIOYAIOIINME KBaApPaTHOE
2.6 HEpaBEHCTBO, M300pakaTh pPEIICHHE CHCTEMBl HEPABEHCTB HA YHCIOBOM MpPSMOM, 3alHCHIBAThH
pelIeHue ¢ TOMOIIBI0 CHMBOJIOB
2.7 Vlcnonb30BaTh HEPABEHCTBA MPH PEHICHUH Pa3IUYHBIX 337134
3 OyHKIMH
PacnosHaBath (yHKIMM H3y4eHHBIX BUAOB. [loKa3bIBaTh CXEMAaTHYECKH PACHOJIOXKCHHE Ha
3.1 KOOPIMHATHOW  TUIOCKOCTH  TpadukoB  ¢GyHkuuii  Buma:  y=kx,  y=kx+b,  y=k/x,
y=ax?+hx+c, B 3aBUCHMOCTH OT 3HaUCHHUI K02 DUIMEHTOB, OMMUCHIBATH CBOMCTBA (DYHKITHI
32 [Toka3pIBaTh CXeMaTUYECKH PACTIONIOKEHUE HA KOOPMHATHOM MIIOCKOCTH rpadukoB QpyHKIMI BIIa
' y = VX, y = || 1 onuchIBaTh CBOIMCTBA PYHKIMH
33 CrpouTh 1 n300pakaTh CXEMAaTHUECKH I'paUKH KBaAPATUIHBIX (PYHKIMH, OMHUCHIBATH CBOWCTBA
' KBaJIpaTHYHBIX (QYHKIMH 110 UX rpadrKam
3.4 PacrioznaBate kBajpaTHuHyr0 (QyHKIHIO 10 (GoOpMyie, NPHBOIUTH MPUMEPbl KBaJpPAaTHUHBIX
' (YHKIUH U3 peaTbHOM XU3HH, (PU3UKU, TECOMETPUN
4 ApudmeTnieckasi 1 TeOMETPHUYECKast IPOrPECCHH
4.1 PacrozHaBath apudMeTHyecKyo ¥ reOMETPHUIECKYIO IPOTPECCHH MPH PA3HBIX COCO0aX 3aIaHUs
42 BEIMONHATE BBIYUCIEHHS C UCTIONB30BaHUEM (POPMYII N-TO WieHa apu(PMETHIECKOH U TeOMETpH-
' YECKOM MPOTPECCHI1, CYMMBI IEPBBIX N YICHOB
4.3 M300pakaTh YIeHBI MOCIEI0BATEIILHOCTH TOUKAMH HA KOOPAMHATHOM TJIOCKOCTH
a4 Pemarte 3amaum, CBSI3aHHBIE C YHCIOBBIMH IIOCIENOBATEIBHOCTAMH, B TOM YHCIE 3aJadyd H3
' peanbHON KHU3HU (C HCITOB30BAHUEM KaJIbKYJISTOPA, IIM(PPOBBIX TEXHOJIOTHIA)

IMPOBEPAEMBIE 9JIEMEHTBI COOEPKAHUSA

7 KJIACC

Kon ITpoBepsieMblii 3J1eMeHT cOEpPKAHUS
1 Ywcna v BRIYUCICHIS

11 JpoOu OOBIKHOBEHHBIC M JECATHYHBIC, IEPeXoi OT OMHOH (HOpMBI 3amuch Ipodel K Apyrou.
' [ousTHE paIOHATHHOTO YMCIIA, 3AITUCh, CPABHEHHE, YIIOPSIOYNBAHIE PAIIIOHATHHBIX YHCEN

12 ApudpmeTniecKie JeHCTBIS ¢ palliOHAIFHBIME YHCIaMu. Pemenne 3a1ay u3 peaabHOH MPaK THKH
' Ha YacTH, Ha Jpoou

13 CrerieHb ¢ HaTypallbHBIM ITOKa3aTeNIeM: OIpeeieHue, mpeodpa3oBanre BEIpa)KEHUH Ha OCHOBE
' OIpeeNeHus, 3alNCh OONBIINX YHCEI

14 [IpomeHTHI, 3amKCh POLICHTOB B BUAE JPOOH M APOOH B BHIIE MPOIICHTOB. TpH OCHOBHBIE 3a1a9U
' HA MPOIIEHTHI, PEIIeHUe 3aa4 U3 PeaTbHON MPaKTHKA

1.5 [IpuMeHeHNEe TPU3HAKOB ACIUMOCTH, PA3JIOKCHHE HA MHOKUTEIH HATYPAIBHBIX YHCEI

1.6 PeanpHBIC 3aBHCUMOCTH, B TOM YHCJIE IpsiMasi 1 00paTHas! IPOMOPIIOHATIEHOCTH
2 AJreOpandecKre BRIPAKCHUS




Kog,

IIpoBepsieMblii 3J1eMeHT COJepPKAHMUS

21 [lepemeHHBIC, YMCIOBOE 3HAYEHHE BBIPAXKEHHsS C MepeMeHHOH. JlomycTuMble 3Ha4YeHUS
' TepeMeHHBIX

2.2 [IpencraBiieHue 3aBICUMOCTH MEXKAY BETMYMHAMHU B BUAE GopMyiibl. Beruncienus no gopmynam

2.3 [Ipeobpa3oBanne OYKBEHHBIX BBIPAKEHH, TOXKIECTBEHHO PaBHBIC BHIPAYKEHUS

2.4 CBOHCTBA CTENEHU C HATYPaJIbHBIM ITOKA3aTENeM

25 OpHouniensl ¥ MHoOrowieHsl. CreneHb MHorowieHa. CloKeHHE, BBIYMTAHUE, YMHOXXEHHE
' MHOTOYJIEHOB

26 DopMyIIbl COKpPAIIEHHOTO YMHOKEHHUS: KBaIpaT CYMMBI U KBaJ[paT pasHocTH. Dopmyra pasHOCTH
' KBaJpaToB. Pa3oxeHne MHOTOWICHOB HA MHOXKUTEIH
3 YpaBHEeHUS

31 YpaBHEHHE, KOPEHb YpaBHEHUS, MpaBWiia MPeoOpa3oBaHMs YpaBHEHUS, PaBHOCHUIBHOCTh ypaB-
' HEHU

3. JIuneliHOe ypaBHEHHE C OJHOH IEPEMEHHOM, YUCIIO KOPHEM JIMHEHHOrO ypaBHEHMS, pPELICHHE
' JIMHEHHBIX ypaBHEHUN

3.3 CocraBiieHHE YpaBHEHHUH 10 YCIOBHIO 331a4H. PerieHne TeKCTOBBIX 3a1a4 € TOMOIIBI0 ypaBHEHUN

3.4 JluHeiHOE ypaBHEHHE C IBYMsI IEPEMEHHBIMH U €T0 rpaduk

35 Cucrema IByX JIMHEHHBIX YPaBHEHUI C JByMs IN€peMEHHBIMU. PellleHue cucreM ypaBHEHUi
' CIIO0COOOM TIOJICTAHOBKH. [IpuMephI pelieHrs TEKCTOBBIX 3a7[a4 C MMOMOIIBI0 CUCTEM ypaBHEHUH
4 Koopnuuate! u rpaduxu. OyHKIMN

4.1 KoopnuHarta To4kH Ha npssMoi

4.2 YucnoBble mpoMexXyTKH. PaccTosinne Mexny IByMsI TOUKaMHU KOOPJIMHATHOM MPSIMOM

43 [IpsimoyronpHas cucrema koopamHat, ocu OX m Oy. AlOcumcca W OpJAWHATA TOYKH Ha KOOP-
' JTMHATHOM TIOCKOCTH

4.4 [Tpumeps! rpadukoB, 3aaHHBIX hopMmynaMu. UTeHne rpa iKoB peabHBIX 3aBUCHMOCTEH

4.5 [onsitne dynknmu. ['paduk Gyrkmum. CBoiicTBa QyHKIMIA

4.6 Jluneiinas ¢ynkus, e€ rpaduk. ['paduk GyHkmn y = ||

4.7 I'padmyeckoe penieHre TMHEHHBIX YPAaBHEHUH W CUCTEM JIMHEHHBIX YpaBHEHUIA

8 KJIACC

Kon ITpoBepsieMblii 3J1eMeHT CO/IeP:KAHUS
1 Ypca v BEIYHCICHUS

11 Keanpataeiii kopeHs u3 uncna. [loasrue o6 uppanuoHarsHOM gucie. JecITHIHbIe TPUOITHKCHUSL
' HpPaOHANBEHBIX YHCEI

12 CaolicTBa apu(pMETHICCKIX KBAIPATHBIX KOPHEH U UX IPUMEHEHHE K TPe0o0pa30BaHUIO YHCIOBBIX
' BBIPA)KCHHUH W BBIYHACICHUAM. J[eHCTBUTENBHBIC YHCTIA

1.3 CrerieHb ¢ IIeTIBIM MTOoKa3aTeneM U e€ cBoiictBa. CTaHmapTHasI 3aIMCh YUCIIa
2 AJreOpandecKre BRIPAKCHUS

2.1 KBanpaTHbIil TpEXWICH, pa3ioKeHNE KBAIPATHOTO TPEXWICHA HA MHOKUTEIIH

2.2 Aunre6pandeckast 1poob. OCHOBHOE CBOHCTBO aNreOpandecKoi Apoou

2.3 CrnoxeHue, BEIYATaHUE, YMHOKEHUE, IeJICHUE alreOpanieckux Apooei

2.4 ParmonanpHbIC BEIPAXKECHUS U UX Ipeo0pa3oBaHme




Kog,

ITpoBepsieMblil 3J1eMeHT COleP:KAHUSA

3 YpaBHEHHUS U HEPABEHCTBA
3.1 KBagpaTHoe ypaBHeHUe, opMyna KOpHEN KBaApaTHOro ypaBHeHus. Teopema Buera
3.2 Pemienne ypaBHeHUH, CBOISIINXCS K IMHEHHBIM U KBaAPATHBIM
3.3 IIpocteiimme 1poOHO-palOHATIbHbIE YPABHEHHS
I'paduueckas uHTEpIpeTaIisl ypaBHEHUH C ABYMS IIEPEMEHHBIMU U CUCTEM JIMHEWHBIX YPaBHEHUIH
3.4 C JAByMsl TepeMeHHbIMH. [IpuMepsl pelleHus CHCTEM HETUHEHHBIX YpaBHEHUI C ABYyMs
MePEeMEHHBIMU
3.5 Penrenre TEKCTOBBIX 3a/1a4 anreOpanvdeckuM Crocooom
3.6 UncnoBsle HEPAaBEHCTBA U X CBOMCTBA
3.7 HepaBeHCTBO ¢ 0fHOM IIEPEMEHHOM
3.8 PaBHOCHIJIBHOCTD HEPABEHCTB
3.9 JluHeiHbIe HEPaBEHCTBA C OHOM NEPEMEHHON
3.10 CucTeMbl JIMHEMHBIX HEPABEHCTB C OJHON IEPEMEHHOM
4 OyHKIIUU
41 [onstre pynxunn. OONACTb onpeneneHusI 1 MHOXECTBO 3HaUeHNH (yHKIMH. CriocoOb! 3a1aHuUs
' GhyHKIHIA
4.2 I'padux pynkuun. Yrenue cBoiCTB (yHKINH 10 e€ rpaduxy
4.3 [Tpumeps! rpaukoB QyHKINH, OTpaXKAIONIHX peaIbHbIC POIECCH
4.4 OyYHKIIMY, OMUCHIBAIOIINE TPSAMYIO U 00PaTHYIO MTPOMOPIMOHAIBHBIC 3aBUCUMOCTH, UX IpaduKu
4.5 Oynknum y =x2,y = X3
4.6 Oynknuu y = [1X, Y = |x]
4.7 I'padmyeckoe penieHre ypaBHEHUI U CHCTEM YpaBHEHUH
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Ypca v BEIYHCITCHUS
1.1 ParrioHaIbHBIC YKCIIa, HppalMOHAIBHBIC YMCIIa, KOHEUHBIC H OCCKOHEUHBIE HeCSATHYHBIC APOOH
MHOXECTBO JNEHCTBUTENBHBIX YHCEN, NEHCTBUTEIBHBIC YHCIA KaK OCCKOHEUHBIC NECATUYHEIC APOOH.
1.2 B3anMHO OmHO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM ICHCTBHTENBHBIX UHCEN M KOOPAMHATHOM
npsimoii. CpaBHEHHE JEHCTBUTENBHBIX YHCEI
1.3 Apudmerndeckre TSHCTBUS ¢ ACHCTBUTEILHBIMH YHCIAMU
Wzmepenns, mpuOImkeHns, OeHKH. Pa3Mepbl 00beKTOB OKPYKAIOIIEro MUpa, JITHTEIEHOCTD IPOIIECCOB
14 B OKpyxaromeMm mupe. [IpnOmmkéHHoe 3HAUYCHHWE BEIHYWHBI, TOYHOCTh MpUOMmKeHus. OKpyTieHHe
grceln. [Ipukumka u OlleHKa pe3yabTaTOB BEIYMCICHUI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 YpaBHEHUS C OTHOM MTEPEMEHHOMN
2.2 JInneitHoe ypaBHeHHe. PereHrie ypaBHEHH, CBOASIINXCS K JTMHEHHBIM
2.3 KganpaTHoe ypaBHeHUe. Pelienne ypaBHEHUIA, CBOASIIINXCS K KBAAPATHBIM
54 bukBanpatHoe ypaBHeHHe. [IpuMeps! pelieHns ypaBHEHUN TPEThEH U 4ETBEPTOM CTENEHEHN Pa3NOKEHUEM
' Ha MHOKHTEIN
2.5 Pemenne n1poOHO-paniMoOHANBHBIX YpaBHEHHH




Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHMS
2.6 Cucremsbl ypaBHEHUI
2.7 YpaBHEHHE C IByMsI TEPEMEHHBIMH U €ro Ipaduk
2.8 Pemenue cucteM NBYX JIMHEHHBIX YPaBHEHUH ¢ IBYMS TIEpEMEHHBIMU
2.9 Pemienne cucteM AByX YpaBHEHMH, OHO U3 KOTOPBIX JINHEHHOE, & APYTOE — BTOPOI CTENEHU
2.10 I'padmueckas MHTEpIpeTalys CUCTEMbl YPaBHEHHUH C NBYMS IIEpeMEHHBIMU
211 Penrenre TEKCTOBBIX 3a/1a4 alNTreOpanvdeckuM CriocoooM
2.12 UncnoBble HEPAaBEHCTBA U X CBOMCTBA
2.13 Pemenue nMHENHBIX HEPABEHCTB C OHON NIEPEMEHHOM
2.14 Pemenue crcreM JMHEHHBIX HEPABEHCTB C OJHOW MEepeMEHHOM
2.15 KBazpaTHble HEpaBEHCTBA
2.16 I'papuueckas nHTEpIpETAINS] HEPABEHCTB U CHCTEM HEPABEHCTB C IByMs NTEPEMEHHBIMU
3 DyHKIMN
31 Ksangpatnunas ¢ynkius, e€ rpagux u cBoiicta. Ilapabona, KOOpAWHATHI BEPUIMHBI NapaboNbl, 0Ch
' CUMMETPHH NapaboJIbl
3.2 I'padukn byuxnmii y=KX, y=Kx+b u ux cBoiicta
3.3 Ipaduku pyukumii y=k/X, y = X° u ux coiicTsa
3.4 I'papuxm yHKIMIA , ¥ UX CBOHCTBA
4 UncoBbIE TOCIEIOBATEIEHOCTH
41 Omnpenencare W CHIOCOOBI 3aJaHUSI YMCIIOBBIX IMOCIEAOBATEIBHOCTEH. 3amaHKe MOCIIET0BATEIFHOCTH
' pexyppeHTHOH (hopMyioi u GopMyIoii N-ro YieHa
42 Apudmerndeckas mnporpeccus. DopMyinbl N-T0  4WieHA apuUPMETHYECKOH MPOTPEeCcCHU, CYMMBI
' HEePBLIX N YJIEHOB
43 l'eomerpuueckast mporpeccus. @opmMynsl N-TO  Wi€HA TE€OMETPUYECKOM IMPOrpecCUH, CYMMBI
' HEPBBIX N YJICHOB
44 N3o0paskeHne 4ICHOB apru(pMETHYECKONH M TeOMETPHYCCKOH MPOrpeccCHil TOYKaMHd Ha KOOPAMHATHOW
' TTOCKOCTH. JINHEWHBIN U SKCIIOHEHITUATBHBINA POCT
45 CHoXHBIE MPOIECHTHI

MHPOBEPSAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHO# OBPA30OBATEJBHOM ITPOI'PAMMbI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemble TPeOOBAHNS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUSI OCHOBHOM
NPoBePSIEMOro o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHMs HA OCHOBE
TpeOOBaHUS orocC

YMeHue onepupoBaTh MOHATUAMU: MHOXECTBO, TIOJMHOXECTBO, ONEpalld HaJl MHOXKECTBaMH;
YMEHHE OIEpUPOBATh MOHATHAMH: Tpad, CBS3HBIA Tpad, AEpeBO, IHUKI, NMPHMEHATh HX IIPH
PEHICHUH 3a7a4; YMCHHE HCIIOIb30BaTh rpa)UIecKoe MPEICTABICHUE MHOKECTB [UIS ONMHCAHUS
peaybHBIX MPOIIECCOB U SBICHUHN, TPU PEIICHAUH 3a/1a9 U3 IPYTUX YISOHBIX IPEIMETOB

YmeHue OMNEpUpPOBATH MOHATUAMU: OIMPECACICHUC, aKCHOMa, TEOPEMaA, NOKA3aTCIIbCTBO, YMCHHUC
pacrnodHaBaTb HWCTHUHHBLIC W JIOXKHBIC BbICKA3bIBAHUA, IMPUBOAUTL IMPUMCEPLI W KOHTPIPHUMEPHI,

CTPOWTH BBICKA3bIBAHWA U OTPUIIAHWA BBICKA3bIBAHUI




Kon
NPoBePSIEMOro
TpeOoOBaHUs

HpOBepﬂeMble TpeﬁoBaHl/IH K IIPE€IMETHBLIM pe3yjJbTaTaM OCBOCHUS OCHOBHOI1
06pa30BaTeJ’le0ﬁ nporpaMmmMmbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ Ha OCHOBE€
Proc

YMeHne oneprupoBaTh MOHATUIMU: HATypaJlbHOE YHCIIO, TPOCTOE M COCTABHOE YHCIIO, ACTUMOCTb
HaTypaJbHBIX YUCEl, IPU3HAKH JIEIMMOCTH, LIEI0e YKCII0, MOIYJIb YUCIa, OOBIKHOBEHHAs APOOb U
JecATUYHAasl ApoOb, CTaHIAPTHBIA BUJ 4YMCIA, PAllMOHAIBLHOE YHCIO, WPpPAllMOHAIbHOE YHCIIO,
apudmernyeckuii KBaJpaTHBI KOpPEHb, YMEHHE BBINONIHATH NEHCTBHS C YHCIAMH, CPAaBHUBATh
Y yIOpS0YMBATh YHCIa, TPEACTaBIATh YMCIAa HAa KOOPAMHATHOH MPSIMOHM, OKPYTJIATh YHCHA;
YMEHHUE JIeNaTh MPUKUJIKY U OLIEHKY pe3yJbTaTa BEIYUCICHUN

YMeHue oneprupoBaTh HOHSATHUSMU: CTEIICHD C LIEJIBIM ITOKa3aTesleM, apu(pMETHUECKUN KBapaTHBIA
KOpPEHb, MHOTOWIEH, anredpandeckast Opo0b, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM
CTEICHHU OOJIbIIIE SIMHUIBI; YMEHHE BRITOTHSTE PAacUEThl 110 (hopMyiaM, MpeoOpa3oBaHUs HEIbIX,
JIPOOHO-PAllMOHATBHBIX BBIPAXKCHUI M BBIPAXECHUH C KOPHSIMHM, pas3IOXKEHHE MHOTOWIEHAa Ha
MHOXKUTEJIH, B TOM YHCJIE C UCIOIB30BaHNEM (POPMYN pa3HOCTH KBaJpaTOB U KBaJpaTa CyMMBI U
Pa3sHOCTH

YMeHue omnepupoBaTh MOHATHUSIMM: YHCIOBOE PABEHCTBO, YpaBHEHHE C OJHOW MEpEeMEHHOM,
YHCJIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM; YMEHHE peliaTh JUHEHHbIE U KBaJpaTHBIC
ypaBHEHUS, APOOHO-PAllMOHATILHBIE YPAaBHEHUS C OMHOW MEPEMEHHOM, CUCTEMBI JIBYX JIMHEH HBIX
YpaBHEHWH, JIMHEWHbIE HEPABEHCTBA M HMX CHCTEMbI, KBaJpaTHbIE W JIPOOHO-palOHAIEHBIC
HEpaBEHCTBA C OJIHOM MEPEMEHHOW, B TOM YHCIIE MPU PEIICHUU 3a7ad U3 JAPYTUX MPEIMETOB U
MIPAKTUUYECKUX 33]1a4; YMEHHE UCII0Ib30BATh KOOPAUHATHYIO IPSIMYIO U KOOPAUMHATHYIO IIJIOCKOCTh
JUTS U300paKeHUs pellieHUI YpaBHEHUI, HEPAaBEHCTB U CUCTEM

YMeHHe ornepupoBaTh MOHATUSAMU: QYHKIUs, rpaduk (QyHKIUH, HyTH (QYHKIUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, IPOMEKYTKH BO3pacTaHus, yObIBaHUS, HAUOOIbIIIee U HAMMEHbIIIee 3HAYCHHUS
(GYHKIMH; YMEHHE OIepUPOBATh HOHATHSIMU: IPSIMasi IPOMOPLIHOHATIBHOCTh, THHEHHAS QYHKIHS,
KBaJIpaTU4Hast GyHKIMs, 00paTHas MPOIOPIHOHAIBHOCTD, Tapadoia, runepooia; yMeH|e CTPOUTh
rpadukn  (QYHKIUH, WCIONB30BaTh TPaQUKA Ui OINpENeJCHUS CBOWCTB TIPOIIECCOB U
3aBUCHMOCTEH, ISl pelieHusl 3a/1ad U3 JPYTUX yueOHbBIX MPEIMETOB U PeajbHOMN KU3HH, YMEHHE
BBIpaXath HOpPMYIIaMi 3aBHCHMOCTH MEX]y BENHYNHAMHU

YMeHne oneprpoBaTh MOHATHUSAMHE: ITOCIENOBATEIBHOCTD, apU(pMETHIECKasi U TeOMETPUIECKas
MIPOTPECCHU; YMEHHE HCIIONb30BATh CBOMCTBA MTOCICAOBATEIBHOCTEH, OPMYIIBI CYMMBI I OOIIETO
YIICHA TIPH PEIICHUH 33149, B TOM YHCIIE 3a/1a9 U3 APYTUX YICOHBIX MPEIMETOB U peaTbHON JKI3HH

YMeHne pemaTh 3a1auil pa3HBIX THUIOB (B TOM YHCJE Ha TPOICHTHI, JOJU M YacTH, ABIDKECHHE,
paboTy, IeHy TOBapOB M CTOMMOCTH HOKYIIOK M YCIIYT, HAJIOTH, 3aJa9 U3 00JIAaCTH YIpaBICHUI
JTUYHBIME U CeMEHHBIMH (PMHAHCAMH); YMEHUE COCTABISATH BEIpa)KEHHsI, ypaBHEHHS, HEPaBEH CTBA
W CHCTEMBl IO YCIOBHIO 3aJadyd, HCCIENOBATh IIONY4YEHHOE PEIIEHHEe U OLEHUBATh
MPaBIONOA00HOCTH MOTYICHHBIX PE3yIbTATOB

YMeHne onepupoBaTh MOHITHSMH: (UTypa, TOUKA, OTPE3OK, MpsMasi, JIyd, JOMaHas, IO,
MHOTOYTOJIbHUK,  TPEYrONbHUK, PABHOOCAPEHHBIH W  PaBHOCTOPOHHHH  TPEYrONbHUKH,
OPAMOYTOJbHBIA ~ TPEYyrONbHHUK,  MeQuaHa, OWCCEeKTpHCa ©  BBICOTA  TPEYrOJbHHKA,
YeTBIPEX YT ONIBHUK, TapajjiesiorpaMM, poMO, MPSIMOYrONbHUK, KBAJAPAT, TPALCIHS;, OKPYKHOCTB,
KpYT, KacaTeJbHasi; 3HAKOMCTBO C IPOCTPAHCTBEHHBIME (PUT'YPaMH; YMEHHE PellaTh 331241, B TOM
YKCIie U3 MOBCEAHCBHOW JKHM3HHU, HA HAXOXKICHHE IEOMETPHYCCKUX BEJIUYHMH C MPHUMCHEHHEM
W3YUYCHHBIX CBOWCTB (puryp u (HhakToB

10

YMeHue  omepupoBaTh  IOHATUSMHU:  PaBEHCTBO  (UTYp, PaBEHCTBO  TPEYTOJIHHHUKOB;
MapajuleIbHOCTh M MEPIEeHAUKYISPHOCTh MPSAMBIX, YrOJd MEXKIY NPSMBbIMU, TMEPIEeHIUKYIIP,
HAKJIOHHAs, TPOCSKIHS, MOoJ00ue (GUryp, MomoOHBIC TPEYTONBHUKH, CUMMETPHS OTHOCHTEIHHO




Kon
NPoBePSIEMOro
TpeOoOBaHUs

HpOBepﬂeMble TpeﬁoBaHl/IH K IIPE€IMETHBLIM pe3yjJbTaTaM OCBOCHUS OCHOBHOI1
06pa30BaTeJ’le0ﬁ nporpaMmmMmbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ Ha OCHOBE€
Proc

TOYKM M NPAMON; YMEHHE paclo3HaBaTh pPaBEHCTBO, CHUMMETpPUI0O M 1opobue Quryp,
MapajyIeNIbHOCTh U NEPIEH IUKYJIIPHOCTD MPSIMBIX B OKPY>KaIOIIEM MUpPE

11

YMeHue onepupoBaTh MOHATHSAMHU: UIMHA, PACCTOSHUE, YTOJ (BETUYMHA YIila, CHHYC U KOCHHYC
yria TpEeyroibHHUKA), IUIOUIa/lb; YMEHHE OIICHUBAaTh pa3Mepbl MPEIMETOB U OOBEKTOB B
OKpY’KalolleM MUpe; YMeHHe MPUMEHSATh (GOpMyJIbl TIepuMeTpa U IUIOUIaJAd MHOTOYTOJIbHUKOB,
JUIMHBL OKPYXXHOCTH W IUIOUIaJM Kpyra, o0beMa MpsMOYTOIBHOIO MapallleNieNuIea; YMeHHne
MIPUMEHSITh IPU3HAKU PAaBEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CYMME YTJIOB TPEYTOIbHUKA, TEOPEMY
[Tudaropa, TpUroHOMETpHUYECKHE COOTHOIIEHUS JUIsSl BRIYMCIICHUS JJIMH, PACCTOSTHUH, TuToaaei

12

YMeHune n300paxkaTh INIOCKHUE (PUTYpBI M UX KOMOMHAIIUH, TPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH, C
MIOMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJCTB 110 TEKCTOBOMY UM CUMBOJIBHOMY

OIMMCaHUIO

13

YMeHue onepupoBaTh MOHATUAMU: NPSAMOYrojbHAasi CUCTEMa KOOPAMHAT;, KOOPAUHATHI TOYKH,
BEKTOP, CyMMa BEKTOPOB, IIPOM3BEACHHUE BEKTOPA HA YHCIIO, CKAJIIPHOE IIPOU3BENECHUE BEKTOPOB;
YMEHHUE UCIOJIb30BaTh BEKTOPBI U KOOPAMHATHI Ul IIPEACTABICHNUS JaHHBIX U PELICHUS 3a/1ad, B
TOM YHCJIC U3 APYTUX yICOHBIX MPEAMETOB M PEATbHON KU3HU

14

YMeHHe onepupoBaTh MOHATHSIMHU: CTOJIOMKOBBIE M KPYTOBBIC JUATrPaMMBbI, TaOIUIIbI, CpelHEE
apudmernyeckoe, MeJrana, HauOOIbIIEe U HAMMEHBIIICe 3HAUCHHMS, pa3Max YHCIOBOro Habopa;
yYMEHHE U3BJIEKaTh, HHTEPIPETHPOBATh U MPEeoOpa30BBIBATh MH(POPMALINIO, MPEACTABICHHYIO B
TabNMIIaX U HA AWarpaMMax, OTPa)kalolIylo CBOMCTBA M XapaKTEPHCTHKH PEAbHBIX MPOIECCOB U
SBJICHUI; YMEHUE pacllO3HaBaTh U3MEHYMBbIE BETMUMHBI B OKPYXKAIOIIEM MUpPE

15

YMeHHe oneprupoBaTh MOHATHIMU: CIIyYalHBIN OMBIT (CIYyYaiiHbIN SKCIIEPUMEHT), JJIeMEHTapHOE
coObITHE (3TIEMEHTAPHBIN UCXO0JT) CITyYaHOTO OITBITA, CTy4aifHOe COOBITHE, BEPOITHOCTD COOBITHS;
yMEHHE HaXOIUTh BEPOSITHOCTH CITy4aiHBIX COOBITHI B OIBITaX
C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHSMH; YMEHHUE PeIaTh 3aJa9d METOIOM OPraHU30-
BaHHOTO Tepedopa M ¢ UCIIONb30BAaHUEM MPABIIA YMHOKEHHS, YMCHHE OILICHUBATH BEPOSTHOCTU
pearbHBIX COOBITHH W SBJICHUH, MOHUMATh POJIb MPAKTHUECKH TOCTOBEPHBIX M MAJIOBEPOSTHBIX
COOBITHI B OKPY)KAIOIIEM MHPE W B XXM3HH; 3HAKOMCTBO C MOHSTHEM HE3aBHUCHMBIX COOBITHIA;
3HAKOMCTBO C 3aKOHOM OOJIBIIINX YHCEN M €70 PONBI0 B MACCOBBIX SIBICHHUSIX
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YMeHne BEIOMpATh MOAXOMSAIINN M3yIeHHBIH METOM IS PeIICHHS 3aa4d, IIPHBOAUTD IPUMEPHI
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B IPUPONE U JKU3HHU, PAacClO3HABATH INPOSBIIEHUE 3aKOHOB
MaTeMaTUKU B UCKYCCTBE, OIMCHIBATh OTAEIbHbIE BBIIAIOIINECS PE3yJIbTaThl, IOIy4YE€HHBIE B X0/1€
pa3BUTHUSA MaTEMAaTUKU KaK HaAyKH, IPUBOAUTE IPUMEPbl MATEMAaTUUECKUX OTKPBITHI U HX aBTOPOB
B OT€YECTBEHHOW W BCEMUPHOU UCTOPUU

HEPEYEHDB 2JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMBIX HA OI'D 11O MATEMATHUKE

Kon IIpoBepsieMbIH 3J1€MEHT COAEPKAHUSA
1 Yucna ¥ BEIYUCICHUS
1.1 HaTypa.]'[I)HI)Ie H [OCJIbIC YHCia. HpI/I3HaKI/I JACIUMOCTH LCJIbIX YHUCCII
1.2 OOBIKHOBEHHEIE U JACCATUYHBIC ,E[pO6I/I, ITPOLCHTHI, OCCKOHCYHBIC TICPUOANICCKHNC ,I[pO6I/I
1.3 PaI_II/IOHaJ'II)HBIe qucia. ApI/I(bMeTI/I‘{eCKI/Ie Ornepanru ¢ pallMOHaJIbHBIMH YK CJIaMH




Kox

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUN

1.4 JeticTButenpHble yrcnaa. ApuMeTHIeCKre Oepanuu ¢ JeHCTBUTEIEHBIME YHCITaAMHU
1.5 [TpubmkEHHbBIC BEIYMCIICHISI, TIPABIJIA OKPYTJICHUS, PUKHUJIKA M OIICHKA Pe3yJIbTaTa BBIYUCICHHUH
2 AJreOpanvecKre BRIPAKCHUS
2.1 BykBeHHBIC BBIpaXKECHUS (BBIPAKCHUS C IEPEMEHHBIMH)
2.2 CreneHb ¢ 11eNbIM NTokazateseM. CTeneHb ¢ pallioHaIbHBIM Moka3aTeneM. CBOICTBA CTeNeHN
2.3 MHorousieHbl
2.4 Anrebpandeckas 1poOb
95 Apudmerndeckuii KOpPEHb HaTypaJIbHOU CTEIICHHU. HeiicrBus
' ¢ apu()METHYECKUMHU KOPHSIMH HATYPaJIbHOM CTEIICHH
3 YpaBHEHHUS U HEPABEHCTBA
3.1 Lenble 11 [poOHO-paniMOHANIbHBIE YpaBHEHUS. CHCTEMBI i COBOKYITHOCTH YPaBHEHHH
3.2 Ienbie u qpoOHO-panoHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPaBEHCTB
3.3 Penienne TeKcTOBBIX 3a/1a4
4 UmcIioBbIe MOCIIEI0BATENBHOCTH
4.1 ITociemoBaTeIbHOCTH, CITOCOORI 3aJaHUs ITOCIIEN0BATEIbHOCTEN
4.2 Apudnmerndeckasi 1 TeoMeTpryeckas nporpeccu. @opmysia CIOKHBIX IPOLIIEHTOB
5 DyHKIMN
OyHkus, crmocoObl 3amanus ¢GyHkumd. ['paduk yHkmuu. OOnacTh omnpenejcHUS W MHOXKECTBO
51 3HaueHnid ¢yHkumud. Hymn ¢ynkouu. [IpomexxyTku 3HaKONOCTOSHCTBA. [IpOoMEKyTKH MOHOTOHHOCTH
o ¢dbyHKIIMA. MakcuMyMbl 1 MUHUMYMbI QyHKIMH. HanOonbliiee 1 HanMeHbIlee 3HaYeHne (QYHKIIMH Ha
MIPOMEKYTKE
6 Koopaunate! Ha nmpsiMO¥ U TJIOCKOCTH
6.1 KoopnuHaTtHas npsmas
6.2 JlekapToBBI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerpudeckue GUrypsl U MX CBOHWCTBA
7.2 TpeyronbHUK
7.3 MHOTroyroJIbHUKH
7.4 OKpPYXHOCTh U KPYT'
7.5 M3mepeHne reoMeTpHYeCKiX BeJTHYNH
7.6 BekTopbl Ha TUIOCKOCTH
8 BeposiTHOCTh M cTaTHCTHKA
8.1 OmnmcaTenpHas CTATHCTHKA
8.2 BepositHOCTh
8.3 KombunHaToprka
8.4 MHuoxecTBa
8.5 I'padur




YUYEBHO-METOJMYECKOE OBECIEYEHUE OEPA3OBATEJBHOI'O
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OBSI3ATEJILHBIE YYEBHBIE MATEPUAJBI /151 YYEHUKA
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