Ipuiio:xxkenune 6
®egepanbHas padoyasi mporpaMma y4e0HOro Kypca
"Auareopa" (0a30Bblil yPOBEHb)
[TosicHuTenpHas 3anucka

Anrebpa SBIIETCS OJHUM U3 OIMOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa3oBaHus: OHA 00eCIeunBacT
HU3YUYCHUC APYIrux AUCHUIIIMH, KaK €CTCCTBCHHO-HAYYHOI'O, TAK U T'YMAaHUTApHOTIO HHKJIOB, e€ ocBOCHUE
HE00X0IUMO JIJIsl TPOIOJHKCHHSI 00Pa30BaHMSI M B TOBCEHEBHOM KU3HU. Pa3BuTHE Y 00yUaIONINXCsl HAYIHBIX
MPEJICTABICHUA O TMPOMCXOXKICHUM M CYIIHOCTH alre0pandeckux aOCTpakimid, Ccrocode OTpakeHUS
MaTEeMaTHYeCKOH HAyKOW SBIIGHUH W TIPOIECCOB B MPUPOJE M OOIIECTBE, POIH MAaTEMaTHYECKOTO
MOJICTIMPOBAaHUS B HAyYHOM TMO3HAHUM U B MPAKTHKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHHUS 1 KAUECTB MBIILJICHHUS, HEOOXOIUMBIX ISl afanTallud B COBPEMEHHOM IU(PPOBOM OOIIIeCTBE.
N3yyenue anredpbl obecrieynBacT pa3BUTHE YMEHUs HaOII0aTh, CPABHUBATH, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHUYHOCTH MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEWUCTBUSA H
BBIBOJIbI, (JOPMYIUPOBATh yTBepkaeHU. OCcBOeHUE Kypca anredpbl 00ecrieunBaeT pa3BUTHE JIOTUYECKOTO
MBIIUICHHUS] 00yYalOIIUXCsl: OHU MCTOJIb3YIOT JeIyKTUBHbIE U WHIAYKTUBHBIE PAcCyXIeHHUSA, 0000IIeHne U
KOHKpeTH3aIuio, abcTparupoBanue u ananoruto. O0yueHue anredpe mpeanosiaraet 3HaYUTEIbHbIH 00bEM
CaMOCTOSITENILHOM JEATENbHOCTH O00y4YaroluXcsi, MO3TOMY CaMOCTOSTEIbHOE pEIIeHUE 3a7ay SBISIETCA
peanuzanueii JesTeIbHOCTHOTO MPUHIIUIIA O0yUYeHUSI.

B ctpykType nporpamMMbl yaeOHOTO Kypca « AnreOpay 171si OCHOBHOTO 00111ero 00pa3oBaHusi OCHOBHOE
MCCTO 3aHHUMAIOT COACPKATCIbHO-MCTOAUUCCKUE JIMHUU: «YUncma un BBIYUCIICHUS), «Anre6panqecmzle
BBIPAXKCHUSAY, ((ypaBHGHI/ISI U HCPAaBCHCTBa», «q)}IHKIII/II/I». Kan(z[as[ M3 3TUX COACPKATCIbHO-MCTOANYCCKUX
JIMHUW Pa3BUBAECTCS Ha MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJEHCTBYS C IPYTHUMHU €ro JUHUAMU. B
X0A€ HU3YUYCHHA y‘-Ie6HOFO Kypca O6y‘laIOHH/IMC$I MPUXOANUTCA JIOTMYCCKU pacCyKaaTb, HMCIOJb30BaTh
TEOPETHUKO-MHOKECTBEHHBIH S3bIK. B CBsI3M ¢ 3TMM B mporpammy y4eOHOTO Kypca «AnreOpay BKIIOYECHBI
HEKOTOpbIE OCHOBBI JIOTHKH, MPEICTaBIEHHbIE BO BCEX OCHOBHBIX pa3ziesiaXx MaTeMaTHYeCKOro 00pa3oBaHMs
U CHOCOOCTBYIOIIME OBJIAJICHUIO OOYYAIOUIMMHUCS OCHOB YHHMBEPCAJIBLHOI'O MaTEMaTHYECKOIO SI3BIKA.
ConepxaTenbHOM UM CTPYKTYpHOH OCOOEHHOCTbIO Yy4eOHOro Kypca «AnreOpa» sBISETCS  €ro
MHTETPUPOBAaHHBIN XapakTep.

Copnepxanne naMHUM «YMcna YW BBIYUCIECHUS» CIYKUT OCHOBOM JUISl JAJIbHEWIIETO H3YUYEHMS
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y 00YYarOMIUXCS JIOTUYECKOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHHUS
IMOJIB30BATLCA AJITOpUTMaMH, a TaKKe HpI/IO6pCTeHI/IIO MPAKTUYCCKUX HAaBLIKOB, HCO6X0)II/IMI)IX JJIA
MOBCEHEBHOM KU3HU. Pa3BUTHE MOHATHS O YKCIe HA YPOBHE OCHOBHOTO OOMIET0 00pa30BaHUS CBSI3aHO C
palluOHAJIBHBIMHA W HUppalUOHAJIBHBIMH YHCJIaMU, q)OpMHpOBaHI/IeM HpeI[CTaBJ'IeHI/II\/II (0] HeﬁCTBHTeﬂbHOM
yucIie. 3aBepIIeHNEe OCBOCHUSI YHCTOBOM JIMHUMA OTHECEHO K CpelHeMY o0I1eMy 00pa30BaHUIo.

Copnepkanue AByX aireOpanyecKux JMHUH — «Ajiredpanyeckue BBIpaXKEHUS» U «YPaBHEHUS U
HEPaBEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy 0O0YHAIOIIUXCSA MAaTEMaTHUECKOTO arapaTa, Heo0X0AMMOT0
JUIS pEIlIeHus 3aJa4 MaTEMaTHKH, CMEXHBIX MPEIMETOB U NPAKTHUKO-OPUEHTUPOBAHHBIX 3a1a4. Ha ypoBHe
OCHOBHOTO 00111ero 00pa3oBaHMs y4yeOHBIM MaTepuan IpyniupyeTcs BOKPYT pallMOHATbHBIX BBIPaKEHUH.
Anrebpa JEeMOHCTPUPYET 3HAYCHHE MAaTEMaTUKH KaK s3bIKa JUUIsl MOCTPOSHHSI MAaTeMaTHUYECKUX MOJIENEH,
OIMCaHMs MPOLIECCOB U SBJICHUN peasbHOro Mupa. B 3amaun oOyueHus anredpe BXOJAT TakKe AalibHeiiee
pa3BUTHE AITOPUTMUYECKOTO MBIIUICHUS, HEOOXOAMMOT0, B YaCTHOCTH, JJISl OCBOCHUS Kypca MH(POPMATUKH,
U OBJIaJICHUE HaBBIKAMM JIETYKTHUBHBIX paccyxjeHui. [IlpeobpazoBanue cCUMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUsI, CHOCOOHOCTEH K MAaTeMaTUYECKOMY TBOPYECTBY.

Conepxanrie GyHKIMOHATBHO-TpAQUUECKOW JUHUW HAIEJIEHO Ha TOJYyYCHHE OOyJarOIIMMUCS
3HAHUH O (YHKIUAX KaK BaKHEHIIEW MaTeMaTHYeCKOW MOJENM MJisi OINHUCAHWUS W HCCICIOBAHMS
pa3HOOOpa3HBIX MPOILIECCOB W SBJICHHWM B TpUpoJe U oOmiectBe. M3ydeHue marepuana crnocoOCTBYET
Pa3BUTHUIO y OOYYAIOIIMXCST YMEHUS UCTIOIh30BaTh PA3TUYHBIE BHIPA3UTEIILHBIC CPEJICTBA SI3bIKA MATEMATUKHI



— CIIOBECHbIE, CHMBOJHMYECKHE, Tpaduiyeckue, BHOCUT BKJIal B (OPMUPOBAHHE MPEICTABICHUNH O POIH
MaTEMaTHKHU B Pa3BUTHH LUBUIN3ALUU U KYJIbTYPHI.

Cornacno yueObHOMY I1aHy B 7—9 Kjlaccax U3y4aercsi yueOHbIH Kypce « Anredpay, KOTOPBIN BKIIOUAET
CJIENYIOIME OCHOBHBIE pa3fieiibl coaepkaHus: «Huciaa U BbIYMCIEHUSNY, «AJreOpandyeckue BBIPAKEHUSNY,
«YpaBHEHUS U HEPABEHCTBA», « DyHKIIUW.

Ha u3yuenue yuyeOHOro Kkypca «Anredpa» orsoautcst 306 yacos: B 7 kiacce — 102 gaca (3 yaca B
Heneno), B 8 kitacce — 102 gaca (3 yaca B Hezenio), B 9 kitacce — 102 gaca (3 yaca B HeIenio).

COJEPXAHUE OBYYEHUA
7 KIIACC

Yucna v BIYMCICHUS

JpoOu 0ObIKHOBEHHBIE U AECATUYHBIE, IEPEXO]] OT OHOM (opMbl 3amucu 1pobdei k npyroii. [lonsatue
palMOHAIBHOIO 4YMCJA, 3allUCh, CPABHEHUE, YINOPSJOYMBAHHME PALMOHAIBHBIX 4Hceld. Apudmernueckue
JeWCTBUS C pallMOHATIBHBIMU yhciaMu. Perienue 3a1a4 u3 peaabHOM NPaKTUKU HA YacTH, Ha IPOOH.

CreneHp ¢ HaTypaJbHBIM I[IOKa3aTeJeM: OIpeAeicHHe, MnpeoOpa3oBaHUE BBIPAXKEHUN Ha OCHOBE
OTIpeJIeJICeHUs], 3alUCh OONBIIMX 4Hcel. IIpomeHTsl, 3amuch MPOIEHTOB B BHIE OpOoOW M IpoOH B BUIEC
IIPOLICHTOB. Tpy OCHOBHBIE 33/1a4U HAa IIPOLIEHTHI, pELICHUE 33]1a4 U3 PEAIbHON ITPAKTHUKHU.

IIpuMeHeHre NPU3HAKOB JAECIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HATyPAJIBbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPONOPLIMOHATBHOCTH.

AnrebpanuecKue BEIPAKCHHS

IlepemeHHBIE, UNCIOBOE 3HAYEHUE BBIPAKECHHUS C IEPEMEHHOM. J[OITyCTUMBIE 3HAYEHUS IEPEMEHHBIX.
[IpencraBnenne 3aBUCHMOCTH MEXIy BeIMYMHAMHU B BHIE (opmynbl. Beruucienus mo ¢opmynam.
[TpeoOpa3oBanne OYKBEHHBIX BBIPRKEHHUH, TOXXJIECTBEHHO paBHBIC BBIPAKECHUS, MPAaBUJIA MPEOOPa3OBAHHS
CYMM H MIPOU3BEJICHNH, IPaBUIIAa PACKPBITHS CKOOOK U MPUBEICHUS IMOJTOOHBIX CIIaracMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpnowieHsl M MHorouwieHsl. CteneHb MHorowieHa. CIlO)KEHHE, BBIUMTAaHUE, YMHOXECHHE
MHOTro4iIeHOB. DOpMyJIBI COKPAIEHHOIO YMHOXKEHMS: KBaJApaT CyMMbl M KBajpar pasHocTh. Popmyia
Pa3HOCTH KBaApaToB. Pa3oxkeHne MHOTOWICHOB Ha MHOXKUTEH.

YpaBHEHMs U HEPABEHCTBA

YpaBHeHUe, KOPEHb YpaBHEHUS, [TpaBUiIa IpeoOpa3oBaHus ypaBHEHUS, PaBHOCUIBHOCTb YPaBHEHUH.

JIuneliHOe ypaBHEHHE C OJHOM IIEPEMEHHOM, YHMCIIO KOPHEH JIMHEWHOIO YpPaBHEHUs, DEILICHUE
JTUHENHBIX ypaBHeHMH. CoOCTaBlIeHHME YpaBHEHMI IO YCIOBHIO 3ajayd. PelnieHne TEKCTOBBIX 3a4ad C
[IOMOILBIO YPaBHEHU.

JluHeliHOe ypaBHEHHUE C IByMsI IEpEeMEHHBIMU U ero rpaduk. Cucrema JByX JMHEHHBIX YpaBHEHUH ¢
JBYMs IEpeMEHHBIMU. PelieHue crucreM ypaBHEHHH ClIOCOOOM 1MoIcTaHOBKU. [IprMeps! perieHHst TEKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHUM.

DyHKIMU

Koopnnnara Toukum Ha mnpsMon. UucnoBele NMpOMeEXyTKH. PaccrosHue Mexay IOByMs TOYKaMU
KOOPJIMHATHON IPSIMOIA.

[IpsimoyronbHas cucrema koopauHatr, ocu Oxu Oy. AOciucca U opauHaTa TOYKH Ha KOOPJUHATHON
wiockoctd. Ilpumeps! rpaduxos, 3amaHHbIX Qopmyiamu. UTeHue rpa@uKoB peasbHBIX 3aBHCHUMOCTEH.
[lonstue gynkuuu. I'padux dynkuuu. CpoiictBa QyHkuuil. Jluneiinas ¢ynkuus, e€ rpadpuk. I'padpuk
¢bynkuun y = [x|. ['paduueckoe pernienre TMHEHHBIX ypaBHEHUN U CUCTEM JIMHEHHBIX YPaBHEHUU.
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Yucna ¥ BIYUCICHUS

KBanpatHslit kopenb u3 uucna. [lonstue o6 mppannoHaabHOM yHcie. JlecsaTuuHble TpUOIMKEHUS
uppanMoHanbHbIX uucen. CBoiicTBa apudMeTHUeCKUX KBaJApPaTHBIX KOpPHEH W UX MpPHUMEHEHHE K
peoOpa30BaHUIO YHUCIIOBBIX BHIPAKEHUN U BBIYMCICHUSAM. [[eficTBUTEIbHBIE YHCIIA.

CrerneHs ¢ 1eNbIM IT0Ka3aTeneM U e€ cBoiicTBa. CTaHgapTHas 3alKch YHCIA.



Anrebpanyeckue BbIpaKeHHs

KBaapatHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOTO TPEXWICHA HA MHOXKHUTEIH.

Anrebpanueckass npo6b. OCHOBHOE CBOMCTBO aireOpamveckoil apoow. CrokeHue, BBHIYUTAHHE,
YMHOKEHUE, JIelIeHne anredpandeckux apooeii. PanimonanbHbie BoIpaKeHUS M UX IPeoOpazoBaHue.

VYpaBHEHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysia KopHeW KBajapaTHOro ypaBHeHHs. Teopema Buera. Pemenue
YPaBHEHUM, CBOAAIIUXCS K IMHEHHBIM U KBagpaTHbIM. [Ipocreiinne 1poOHO-palluoOHaIbHBIE YPABHEHMSL.

['paduueckas MHTEpHIpETALUS YPAaBHEHUHN C ABYMS IIEPEMEHHBIMU U CUCTEM JIMHEHHBIX YPaBHEHUI C
IBYMsI IepeMEHHBIMU. [IprMeps! pelieHns: CUCTEM HEIMHEWHBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMH.

Pemenmne TeKCTOBBIX 3a/1a4 alreOpanyecKuM CriocoOOM.

YucnoBble HEpaBEHCTBA M HMX CBOWCTBAa. HepaBeHCTBO C OAHOM NEpeMEHHOW. PaBHOCHMIBHOCTH
HepaBeHCTB. JIMHelHble HEpaBEHCTBA C OJHOM nepeMeHHOH. CucTeMbl JIMHEWHBIX HEPABEHCTB C OJHOU
[IEPEMEHHOM.

DyHKUIMH

[Tonsitre ¢pynkuuu. OOnacTh ompeseNeHrss U MHOXKeCTBO 3HaueHW (QyHkmmu. CrocoObl 3amaHus
GbyHKIHHA.

I'paduk dynknuu. Urtenune cpoiictB QyHkumu mno e€ rpaduxy. IIpumepsr rpadukoB QyHKIHH,
OTPaXKaKOIIKX PEAbHBIE IPOLIECCHI.

OYHKINH, ONUCHIBAIOIINE MPIMYIO M OOpaTHYIO HMPOMOPIMOHAIBHBIC 3aBUCUMOCTH, X Tpaduku.
OyHKIEHE y = X2, y = X3, y = VX, y=|x|. ['paduueckoe pelieHne ypaBHEHHil 1 CHCTEM YPaBHEHHIA.
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Yucna v BIYKCICHUS

PannonanpHbple ymclia, UppalMOHANbHBIE YUCIA, KOHEUHblE U OECKOHEYHbIE JIECATUYHBIE JIPOOH.
MHOX€eCTBO JEWCTBUTEIbHBIX YHUCEN, JICUCTBUTENIbHBIE 4YMCIAa KaK OECKOHEYHbIE AECATUYHBIE IpOoOu.
B3anMHO OAHO3HAa4YHOE COOTBETCTBHUE MEKIY MHOKECTBOM JIEHCTBUTENIBHBIX YHCEI M KOOPAUHATHOU
IIPSAMOM.

CpaBHeHuE 1eHCTBUTENbHBIX YUCEN, apu(MeTHIeCKUe NeUCTBUS C IeHCTBUTEIbHBIMU YHCIAMH.

Pa3meprl 00bEKTOB OKPYKAIOIIEr0 MUpPa, JUIUTEILHOCTh IIPOLECCOB B OKPYKAIOIIEM MHUPE.

[TpuOmmk€HHOE 3HAUEHHE BEIMYMHBI, TOYHOCTh NpubmmkeHus. Oxpyrienue uucen. [Ipukunka u
OIIEHKA Pe3yJIbTAaTOB BHIYUCICHUM.

YpaBHEHMs U HEPABEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEWHBIM.

KBanpatHoe ypaBHeHue. PemnieHuwe ypaBHEHM, CBOJSIIMXCSA K KBaJgpaTHbIM. buKBagpaTtHoe
ypaBHeHue. lIpuMepsl pellieHns ypaBHEHUN TPEThEN U YETBEPTOM CTEIICHEN PAa3/I0KEHUEM Ha MHOXKHUTEIIHN.

Pemenue 1poGHO-paliMoHaNbHBIX YpaBHEHHUH. PelieHne TeKCTOBbIX 3a/1a4 aJlre0pandeckKiuM METOJIOM.

VYpaBHeHUE ¢ JByMs NEpeMEHHBIMU U ero rpaduk. Pemenue cucreM IByX JIMHEHHBIX ypaBHEHUH C
IBYMs IIEPEMEHHBIMU. Penienue cucreM AByX YpaBHEHMM, OHO U3 KOTOPBIX JIMHEHWHOE, a Ipyroe — BTOpO
creneHu. ['papuueckas MHTEpIIpeTalus CUCTEMbl YPAaBHEHUH ¢ ABYMS MIEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a/a4 aJIreOpanyeckiuM CIocoOoM.

YucIioBble HEPABEHCTBA U UX CBOMCTBA.

PelieHne TMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. Perienune cucTem JIMHEMHBIX HEPAaBEHCTB C
onHoM mnepemeHHoW. KBanpaTtHble HepaBeHcTBa. ['paduueckas uHTepnperanusi HEPaBEHCTB U CHCTEM
HEPABEHCTB C JIByMsI [IEPEMEHHBIMHU.

DyHKIMU

KBanparuunas ¢ynkuus, e€ rpadux u cBoiicta. [lapaGona, KoopiMHATHl BEPIIMHBI TapadoJIbl, OCh
CUMMETPHUU NapadoJIbl.

I'paduxn dyskmmit: y =kx, y =kx + b, y =k/x, y =x3, y =X, y = |x| , 1 ux cBoiicTBa.

YucioBble OCIEN0BATENBHOCTH U IPOTPECCUN

[TonsiTHE YMCITOBOM MOCIIEIOBATENLHOCTH. 3aJjaHue TOCIEA0BATEIbHOCTH PEKYpPEHTHOM (Popmynoi
1 GopMyJIOH n-ro YseHa.



Apudmerndeckass u reoMmerpuyeckas mporpeccud. DopMysbl n-ro WieHa apuPMETHYECKONH H
F€OMETPUYECKON MPOrPeCCHid, CYMMBI NEPBBIX N YICHOB.

N3o0pakeHne WieHOB apu(PMETHIECKON M TEOMETPUIECKON MTPOTrPECCHil TOUKaMU Ha KOOPAMHATHON
IJIOCKOCTH. JIMHEHHBIN U SKCOHEHIUATIBHBIN pocT. CII0KHbBIE TPOLECHTHI.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHSA IIPOTPAMMbBI VYEBHOI'O KVYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIET'O ObPA30OBAHUW A

JIMYHOCTHBIE PE3VIJIBTATHI

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHUS MPOTPaMMBbI yUeOHOTO Kypca «AJredpay XapakTepu3yrTCs:

1) narproTHYECKOe BOCIUTAHHE:

IIPOSIBJIECHUEM HMHTEpeca K INPOIUIOMY M HACTOSIIEMY POCCHUHCKOM MaTEMaTHKH, LEHHOCTHBIM
OTHOIIEHUEM K JOCTH)KEHUSAM DPOCCUICKHX MATEMaTUKOB M POCCUHCKOM MaTeMaTUYECKOW IIKONIBI, K
HCIOJIb30BAHUIO ATUX JOCTHXKEHUH B IPYyTUX HAayKax U MPUKIAAHBIX cepax;

2) TpakAaHCKOE U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE!

TOTOBHOCTBIO K BBIMOJIHEHUIO 00s3aHHOCTEN Tpask[JaHUHA U peau3ally ero Mpas, MpeCTaBlIeHueM
0 MaTeMaTUYECKUX OCHOBAX (DYHKIIMOHHPOBAHHUS PA3JIMYHBIX CTPYKTYP, SIBICHUH, IPOLEAYDP IPAXKIAAHCKOTO
ob1ecTBa (Harpumep, BEIOOPHI, OIPOCHI), TOTOBHOCTBIO K OOCYKACHUIO 3TUUYECKUX IPOOIIEM, CBSI3aHHBIX C
IIPAKTUYECKUM IPUMEHEHNUEM IOCTHKEHUH HayKH, OCO3HAHUEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX IIPUHLIUIIOB
B JICATEIILHOCTH Y4YEHOTO;

3) Tpy10BOE BOCIIMTAHUE:!

YCTAaHOBKOM Ha AaKTHMBHOE YyYacTME€ B pEIICHWHM IPAKTHYECKUX 3a1ad  MaTeMaTU4YECKOU
HaIPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTU MAaTEMaTH4YECKOI0 00pa30BaHUs Ha MPOTSKEHUU BCEH MKU3HU IS
yCIenTHOH MpoEeCCHOHATBHON NEeSITEIbHOCTH U PA3BUTHEM HEOOXOIUMBIX YMEHHUI, OCO3HAHHBIM BHIOOPOM
U NOCTPOCHHEM HUHAMBHUAYAJIbHON TpPAaeKTOpUU OOpa3oBaHHUS M JKU3HEHHBIX IUIAHOB C YUYETOM JIMYHBIX
MHTEPECOB U 00ILIECTBEHHBIX IOTPEOHOCTE;

4) acTeTUYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K AMOLIMOHAJIBHOMY M 3CTETUYECKOMY BOCHPHUATHIO MAaTEeMAaTUYECKUX OOBEKTOB,
3a/1a4, peIeHN, PaCCyKACHU, YMEHUIO BUJIETh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) IEHHOCTU HAYYHOTO TTO3HAHMUS:

OpUEHTAIe B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HBIX MPEACTABIECHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX pa3BUTHs YeJOoBeKa, MPUPOAbI U OOIECTBa, TOHUMAHUEM MAaTEeMAaTHYECKON HayKH Kak
cepbl 4eTOBEUECKON [eATENbHOCTH, ITANOB €€ pa3BUTUS M 3HAYMMOCTU JJIs Pa3sBUTHsS LUBUIN3ALUY,
OBJIAZICHUEM SI3bIKOM MATE€MaTUKM M MaTEMaTHUYECKOM KyJIbTypOM KaK CpEACTBOM IIO3HAHUS MHpA,
OBJIAJICHUEM IIPOCTEHIIIMMU HAaBBIKAMU HCCIIE0BATENBCKON ACATEIBHOCTH;

6) pusnueckoe BocruTaHue, POPMUPOBAHUE KYIBTYPhI 310POBbs U IMOILIMOHAILHOTO OJIarOMOITyYHs:

TFOTOBHOCTBIO IIPUMEHATH MAaTEMaTUYECKUE 3HAHHMS B HMHTEPECAX CBOECTO 3J0pPOBbs, BEACHUSA
3JI0pOBOT0O 00pa3a *HU3HH (3A0pOBOE MHUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHI U OTIbIXa, PEryJspHas
¢bu3nyeckas akTHBHOCTb), CQOPMHUPOBAHHOCTHIO HaBbIKa peIIeKCUH, TPU3HAHUEM CBOETO MIPaBa Ha OIINOKY
U TAKOI'O K€ IIpaBa APYroro 4eloBeKa;

7) DKOJIOTUYECKOE BOCIIUTAHHE:

OpHUEHTAaIel Ha MPUMEHEHNEe MaTeMAaTHYEeCKUX 3HAHUM IS peIIeHus 3a/1a4 B 00J1aCTH COXPAaHHOCTH
OKpPY’KaroIlle! Cpe/ibl, INIAHUPOBAHUS IOCTYIIKOB M OLIEHKH MX BO3MOXKHBIX ITOCIIEICTBUM JJI OKPYXKarOIIEn
Cpelbl, 0CO3HAHUEM TTI00aTbHOI0 XapaKkTepa dKOJOTHUYEeCKUX PoOsieM U MyTel X peleHus;

8) amanTarus K U3MEHSIOIUMCS YCIOBHSIM COI[MAIBHON U PUPOIHON CPEIIbI:

TFOTOBHOCTBIO K JICWCTBUSAM B YCIOBHUAX HEOINPEACIEHHOCTH, IIOBBIIICHUI YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JIEATEIBHOCTh, B TOM YHCJIE YMEHHE YYHUTHCS y APYIHX JIFOJAEH,
pUOOpPETaTh B COBMECTHOM J1€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 ONbITA APYTHUX;

HEO00X0UMOCThIO B (POPMUPOBAHUN HOBBIX 3HAHUHU, B TOM 4ucCiIe (OPMYIUPOBATH UIEH, MOHSITHS,
rUnoTe3bl 00 00BbEKTax U SBJICHUSAX, B TOM YHCIIE PaHEEe HEU3BECTHBIX, OCO3HABATh 1€(DULIUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, MIJIAHUPOBATH CBOE Pa3BUTHE;



CITOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYaIlMI0, BOCIPUHUMATH CTPECCOBYIO CHUTYAIlUIO Kak
BBI3OB, TPEOYIONUN KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHUS W JEUCTBUS, (HOPMYIUPOBATH H
OIICHUBATh PUCKHU U TTOCIICCTBUSI, POPMUPOBATH OTIBIT.

METAIIPEJIMETHBIE PE3YJIbTATHI

[To3HaBaTenbHBIC YHUBEPCATbHBIC YUCOHBIC ACHCTBUS

bazoBrie 1orndeckue nqeMCTBUS:

. BBISIBJISTH U XapaKTEPU30BATh CYIIICCTBCHHBIE TPU3HAKYA MATEMATHIECKUX 00 BEKTOB, TOHATHH,
OTHONICHUN MEXIy MOHSATUSMHU, (POPMYIUPOBATH ONPEACICHUS MMOHSATUH, YCTAHABINBATH CYIIECTBEHHBIN
MpHU3HAK KJIAcCU(PUKALIMU, OCHOBAHUS JIJIs1 OOOOIICHHS U CPABHEHHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

. BOCIIPUHUMATh, (OPMYJIHPOBaTh M TPeoOpa3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE H
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;
. BBISIBIIAITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTHBOpeuYHs B (pakrax,

JAHHBIX, HAOMIONEHUSAX W YTBEPXKICHUSIX, MpPEIJaraTh KPUTEPHUH ISl BBIABICHHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYU;

. JienaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTHUBHBIX M WHIYKTHUBHBIX
YMO3aKJIOYEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;
. pa3buparh I0Ka3aTeIbCTBA MATEMAaTHUECKUX YTBEPKIACHHH (MpsMble U OT MPOTHUBHOIO),

MIPOBOJMTh CaMOCTOSTEIIBHO HECIOXKHBIC JIOKA3aTebCTBA MaTeMaTHYeCKHX (DAaKTOB, BBICTPAMBATh
apryMEHTAIUIO, IIPUBOUTH IPUMEPHI K KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS,

. BBIOMpPATh croco0 pemieHust y4eOHOW 3ajauu (CpaBHHBATh HECKOJIbKO BApUAHTOB PEIICHHS,
BBIOMPATh HAHOOJIEE MOIXOASIINI ¢ YYETOM CaMOCTOSITEIIPHO BBIZICIICHHBIX KPUTEPHEB).

Ba3oBrle ncciienoBaTenbCcKue JeHCTBHUS:

. WCIIOJIB30BaTh BOIPOCHl KaK HMCCIIEIOBATEIbCKUNA MHCTPYMEHT TO3HaHUS, (HOPMYIHPOBATH
BOIIPOCHI, (PUKCHPYIOIIKE MPOTUBOPEUNE, MPOOIIEMY, CAMOCTOSATEIILHO YCTAHABIMBATH HCKOMOE M JIaHHOE,
(bopMHpOBATh THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIIHI0, MHCHHE;

. MIPOBOJIUTH TI0 CAMOCTOSTEIBHO COCTABIICHHOMY TIAaHY HECJIOKHBIH KCIIEPUMEHT, HEOOJIIIIOE
UCCIICIOBAHKE 110 YCTAaHOBJICHHUIO OCOOCHHOCTEH MAaTEeMaTHUECKOTO 00bEKTa, 3aBUCMOCTEH 00bEKTOB MEXTY
co0oii;

. CaMOCTOSITENIbHO (POpMyYJIUpOBaTh OOOOILIEHUS W BBIBOJBI 1O pe3yjbTaTaM IPOBEIEHHOTO
Ha0JII0/IeHUs, UCCIIeI0BaHUS, OLIEHUBATh JJOCTOBEPHOCTD MOJYUYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U O0OOIICHMIA;
. MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCA, a TAK)KE BBIABUTATh MPEIOJI0KEHUS O €ro

Pa3BUTHU B HOBBIX YCJIOBUAX.
PaGota ¢ undopmanueii:

. BBISIBJISITH HEIOCTATOYHOCTh M U30BITOYHOCTH MH(OpPMAIUM, JAaHHBIX, HEOOXOAMMBIX JUIS
peuieHus 3a1a4u;

. BbIOMpaTh, AaHAJIM3UPOBAaTh, CHCTEMAaTU3UPOBaThb M HMHTEPIPETUPOBATH HHPOPMAIIHIO
Pa3IMYHbIX BUJOB U (DOPM IMpeICTaBICHMUS;

. BbIOMpaTh (hopMy MpeiacTaBieHUs HHQOPMALMM M WUIIOCTPUPOBATH pELIaeMble 3a/lauu
cXeMaMH, AMarpaMMaMH, HHOH rpadukoil 1 uX KOMOUHALUAMHY;

. OLIEHUBATh HAAEKHOCTh HMH(POPMALMU IO KPUTEPUSM, NPEAJIOKCHHBIM YUHUTEIEM WU

chOpMyIIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKATHBHBIC YHUBEpPCAIbHBIC YUEOHbBIE IEHCTBUS:

. BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKJEHUS B COOTBETCTBUU C YCJIOBHSIMH W ILETSMHU
OOIIeHHsI, ICHO, TOYHO, TPAaMOTHO BBIpa)kaTh CBOIO TOUYKY 3pEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUSI 110 X0y PEeIIeHHs 3a/1a4i, KOMMEHTHPOBATh MOyUYEeHHBIH Pe3ybTaT;

. B XOA€ OOCYXXJEHHS 3a/laBaTh BOIMPOCH IO CYIIECTBY O0OCYXIaeMOW TeMbl, MPOOIEMBI,
penaeMoii 3a7auu, BbICKa3bIBaTh MJICU, HAIEJICHHBIE HA MOUCK PEIICHHUs, COTIOCTABIISITh CBOU CYXKIEHUS C
CYKICHHUSIMH JIPYTHUX YYaCTHUKOB JHANiora, OOHAPYKUBATh Pa3U4Me U CXOACTBO MO3UIUI, B KOPPEKTHON
dhopme popMyIHpOBATh pa3HOTIACHS, CBOM BO3PAKCHHS;

° NpEACTABIATE PE3yJabTaTbl PEIICHUA 3aJadd, OKCIICPUMCHTA, HCCICAOBAHHA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMPATh (popMaT BHICTYIUICHHUS C YUETOM 3a/1a4 IPE3EHTALlUN U 0COOEHHOCTEN ay IUTOPUH;



. MOHUMATh U HCIIOJIb30BAaTh MPEUMYILIECTBA KOMAaHIHOM M HMHIMBUIYaTbHOW pabOThl MpH
pelIeHnr yueOHbIX MaTeMaTHUYeCKHX 3a/1ay;

. MPUHUMATh 1I€7b COBMECTHOM JESTeNbHOCTH, IJIAHUPOBAaTh OpPraHU3aIMi0 COBMECTHOMN
paboThI, pacpenessaTh BUIbI PabOT, TOTOBAPUBATHCS, 00CYKIAaTh MPOIIECC U Pe3yabTaT padoThl, 00001IaTh
MHEHUS HECKOJIbKHX JIFOJICH;

. y4acTBOBaTh B TPYMNNOBBIX (opmax paboThl (0OCYX)IACHHUS, OOMEH MHEHUSMH, MO3TOBBHIC
HITYPMBI U IPYTHE), BBIMOIHITH CBOIO YaCcTh Pa0OTHI M KOOPIUHUPOBATH CBOU JACHCTBHSI C APYTUMU YJICHAMH
KOMaH/Ipl, OIICHHBATh KAa4eCTBO CBOETO BKJIAJa B OOMIMIA MPOAYKT MO KPUTEPHSIM, CPOPMYITUPOBAHHBIM
Y4aCTHUKAMH B3aMOJICHCTBHUSI.

PerynstuBHbBIC YyHUBEpCATbHBIC yUCOHBIC TCHCTBUS

Camoopranu3zanus:

. CaMOCTOSITENILHO COCTaBIATH IUIAH, &JITOPUTM PEUICHUs 3a/a4d (WIM €rO 4acTb), BRIOMpPATh
Croco0 pemieHusi ¢ y4€TOM HMMEIOIIMXCS PEeCYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh H
KOPPEKTHPOBATh BapUAHTHI PEIICHUI ¢ yu€TOM HOBOW MH(pOpMALIUH.

CaMOKOHTPOJIb, SMOIIMOHATIbHBI HHTEIUIEKT:

. BJIAJIETh CIOCOOAMHM CaMOIPOBEPKH, CAaMOKOHTPOJISL TMpollecca W pe3ysbTaTa pEIICHHS
MaTeMaTHYECKOH 3a1a4H;

. MpEeIBUIIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh TpU PELICHUH 3a/layd, BHOCHUTH
KOPPEKTHUBBI B JCATCIBHOCT Ha OCHOBE HOBBIX OOCTOSATENBCTB, HAWJIEHHBIX OIIMMOOK, BBISBICHHBIX
TPYAHOCTEH;

. OLICHUBATh COOTBETCTBUE pe3yJibTaTa JAEATEIbHOCTH TIOCTAaBJICHHOW IIEU M YCIOBUSM,

OOBSICHATh TNPUYMHBl JOCTHXKEHUS MM HEAOCTHXKEHMsI LeNH, HAaXOOUTh OIIMOKY, JaBaThb OLEHKY
IPUOOPETEHHOMY OIBITY.

[TPEJIMETHBIE PE3VJIbTATbBI

K koH1y 00y4eHus B 7 ki1acce 00y4aromuiics MoIyduT caelyrolue NpeMEeTHbIE Pe3yIbTaThl:

Yucna ¥ BIYUCIICHUS

BEImonHATE, coYeTast yCTHbIE M TUCHbMEHHBIC TPUEMBI, apH(PMETHIECKHE IEHCTBHS C palliOHATBHBIMA
YHCIIaMU.

Haxoauth 3Ha4eHMs] 4YMCIOBBIX BBIPAKEHUH, NPHUMEHSATH pa3HOOOpa3HbIe CIOCOOBI U TMPUEMBI
BBIUHCIICHUS 3HAUEHUN APOOHBIX BBIPAXKEHHH, COEepPKAIUX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexonuTe OT 01HON (POpMBI 3amucu 4uced K Apyro (mpeoOpazoBbIBaTh IECATUUYHYIO IpoOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECTHUHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUUHYIO POOb).

CpaBHUBATH U YIIOPSIOYMBATH PallMOHAIbHbBIE YHCIIA.

OxpyriasTh yncnia.

BEIMOTHATE MPUKUIKY U OLIEHKY pe3yJIbTaTa BEIYUCICHNUN, OIICHKY 3HAUE€HUH YHCIIOBBIX BBIPAYKCHHIA.
BbInonHATE AeWCTBUS CO CTENEHSIMU C HATypaJbHBIMU MTOKA3aTEISIMH.

[TpuMeHATH MPU3HAKK JETUMOCTH, Pa3JI0’KEHNE HA MHOXKUTENIN HATyPaJIbHbIX YHCEIL.

Pemate  MpakTUKO-OPMEHTHPOBAaHHBIC  33Ja4yM, CBA3aHHbIE C  OTHOIIEHHEM  BEJHMYHH,
MPONOPIMOHATIBHOCTHIO BETMYMH, MPOLIEHTAMH, HHTEPIPETUPOBATh PE3YNbTaThl PELICHUS 33jau C YUETOM
OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

AnrebpanuecKue BhIpaXKEHUS

Hcnonb30Bath anreOpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHSTH €€ B MPOLIECCE OCBOCHUS
yueOHOro MaTepuaia.

HaxonuTe 3HaueHus1 OyKBEHHBIX BBIPAKEHUH MPH 3aJaHHBIX 3HAYEHUSIX NTEPEMEHHBIX.

BoInoasaTh NpeoOpa3oBaHMs EIOT0 BEIPAXKEHUS B MHOTOWIEH NTPUBEICHHUEM MOJ00HBIX ClIaraeMbIX,
PacKpBITHEM CKOOOK.

BbBINOAHATE YMHOXEHHE OJHOWIEHAa HAa MHOTOWIEH W MHOTOWIEHAa HAa MHOTOWIEH, IPUMEHSTb
(dbopMyIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

Ocy1ecTBISTh pa3iokKeHHe MHOTOUJICHOB HA MHOKUTENH C TIOMOIIBIO BEIHECEHHUS 32 CKOOKH 00111ero
MHOKUTEJNS], TPYIIUPOBKH CIaraeMblX, MpuMeHeHus: GOpMyJI COKPAIEHHOTO YMHOXKEHUSI.



[TpumensaTs npeoOpa3oBaHUS MHOTOWIEHOB JJS PELIEHHs pa3IM4YHBIX 3a7ad W3 MaTeMaTHKH,
CMEKHBIX ITPEIMETOB, U3 PEaIbHON IIPAKTUKH.

Hcnonp30BaTh CBOWCTBAa CTEMEHEH C HATypaJlbHBIMA TIOKa3aTesIMU  JJIsI  TIPeoOpa3oBaHUs
BBIPAYKCHHUIA.

VYpaBHEHHS U HEPABEHCTBA

Pemare sinHElHBIE ypaBHEHHS C OJHOM IIEPEMEHHON, MPUMEHSA MIpaBWiIa MEPEXoaa OT UCXOJHOTO
YPaBHEHHUsI K paBHOCWJIbHOMY eMy. [IpoBepsTh, SIBIISIETCA 1M YUCIIO KOPHEM YPAaBHEHUSI.

[TpumeHsTH rpaduvyeckre METOIbI IPH PEIICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOupars mpuUMepbl Map YHUCEN, SBISIOUIMXCS PEHICHUEM JUHEWHOrO0 YpaBHEHHS C ABYMS
IIEPEMEHHBIMH.

Ctpouth B KOOPAMHATHON IUIOCKOCTH TpadyK JMHEHHOTO YpaBHEHHS C JABYMS NEPEMEHHBIMH,
MOJIB3YSICh IPpa)MKOM, IPUBOIUTH MPUMEPHI PELICHUS YPAaBHEHHUS.

Pemate cuctembl AByX JTMHEHHBIX YPaBHEHHH C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE TpadUUeCKH.

CocTaBisTh 1 pelaTh JMHEWHOE ypaBHEHUE WU CUCTEMY JIMHEHHBIX YpPAaBHEHUH 110 YCIOBHIO 3a/1a4H,
UHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M [1OJIy4EHHBIN pe3ysbTar.

DOyHKIMHU

N300pakaTh Ha KOOPAMHATHOM MPSAMON TOYKH, COOTBETCTBYIOLIME 33JaHHBIM KOOpAUHATAM, JIy4H,
OTpPE3KH, HUHTEPBAJIbI, 3aIIMCHIBATh YHUCIIOBBIE IPOMEKYTKH Ha aIreOpandeckoM s3bIKe.

OTtmeyarh B KOOPJMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTh Ipaduku
TUHEHHBIX QyHKIui. CTpouTh rpaduk GyHKIMHU Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (YHKIMN M3BECTHBIE 3aBUCUMOCTH MEXKIY BEIUYMHAMH: CKOPOCTb, Bpems,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTD, IPOU3BOAUTEIBHOCTD, BpEMs, 00bEM paboThI.

Haxonuth 3HaueHune GyHKIMU 10 3HAYEHUIO e€ apryMeHTa.

[Tonumars rpaduueckuii cmocod NpeACTaBiIeHUs M aHadM3a HHQOpPMALUHM, U3BIEKATh U
MHTEPIPETUPOBATH HHPOPMALIMIO U3 TPa(QUKOB peabHbIX IPOLIECCOB U 3aBUCUMOCTEH.

K koH1y o0y4enus B 8 kiacce 00y4aromuiics MoayyuT ciaeyromue NpeIMEeTHbIE Pe3yIbTaTh:

Yucna v BIYMCIECHUS

Hcnonp30BaTh HavajgbHbIE MPEICTABICHUS O MHOXECTBE JIEHCTBUTENIbHBIX YHCEN AJIi CPaBHEHMS,
OKpYTIJIEHUS U BBIYMCIIEHUH, H300pakaTh AEUCTBUTEIbHBIC YHCIIa TOUKAMHU Ha KOOPIAUHATHON HPSIMOI.

[IpumeHsTh TOHSTHE apU(PMETHYECKOro KBaJApaTHOIO KOPHS, HAaXOAWThb KBaJlpaTHbIE KOPHH,
UCIOJIb3Ysl MPU HEOOXOAMMOCTH KaJbKYJISITOP, BBINOJHATH MPEOOPa30oBaHMs BBIPAXKEHUN, COAEpIKAILIUX
KBaJIpaTHbIE KOPHHU, UCTIOJIb3Yys CBOWCTBA KOPHEH.

Hcnonp30Bath 3anucu O0bIINX U MaJIbIX YHCEN ¢ TOMOIIbIO AECATUYHBIX Ipo0el U cTeneHel uncia
10.

Anrebpanyeckue BbIpaKeHHs

[IpyMeHsTh MOHSTHE CTENEHU C LENbIM I0Ka3aTelleM, BBIIOJHATh MpeoOpa3oBaHMs BBIpAKEHU,
COJZIep KAIMX CTENEHHU C LEIbIM IT0KA3aTEIEM.

BBINONHATE TOXIECTBEHHBIE MPEOOpa30oBaHUs pallMOHAIBHBIX BBIPAKEHUH Ha OCHOBE MpaBUII
JeWcTBUI HaJl MHOTOWIEHAMH U anreOpanyecKuMHU ApoOsMu.

PackiiagpiBaTh KBasipaTHBIN TPEXUIEH HA MHOKUTEINH.

[TpumeHsTH TpeoOpa30oBaHus BBIPAKECHHUN IS peIlIeHUs pa3InYHbIX 3a7ja4 U3 MaTeMaTUKH, CMEXHBIX
IIPEIMETOB, U3 pPEAIbHON IIPAKTHKH.

YpaBHEHMS U HEPaBEHCTBA

Pemate nMHeENHbIE, KBaJApaTHbIE YPABHEHMsI M pallMOHAJIBHBIE YPaBHEHMs, CBOJAIIUECS K HHM,
CHCTEMBI JIBYX YPAaBHEHHH C ABYMsI IEPEMEHHBIMHU.

IIpoBoaMTH TpPOCTEMIINME HCCIECJOBAHMS YpPAaBHEHUN W CHUCTEM YpaBHEHUH, B TOM 4YHCIE C
pUMEHEHHEM IrpauYecKuX MpeaCTaBICHUN (yCTaHABINBATh, UMEET JIM YpaBHEHHE HIIM CUCTEMa YPaBHEHUI
pelleHH s, €ClIU UIMEET, TO CKOJIBKO, U ITPoYee).

[lepexonuTe OT cinoBecHOM (OPMYIHPOBKM 3amaud K e€ anreOpanuyeckoid MOJEIH C MOMOILbIO
COCTaBJICHUS yPaBHEHUS UM CUCTEMbI YPaBHEHHM, HMHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3ajaun
ITOJTyYEHHBIN pe3yJIbTar.



[TpuMeHATH CBOMCTBA UMCIIOBBIX HEPABEHCTB JUISI CPaBHEHMs, OLIGHKM, pelaTh JIMHEWHbIE
HEPaBEHCTBA C OAHOI IEPEMEHHOM 1 MX CUCTEMBI, 1aBaTh IPa(pUUECKYI0 MIUTIOCTPALIMIO MHOKECTBA PEILICHUI
HEpPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKIMU

[ToHumaTh M HCNONB30BaTh (YHKUMOHAJIBHBIE IOHATHS M S3bIK (TEPMMHBI, CHMBOJIMYECKHE
0003HaYeHHUs), ONIPEENIATh 3HaUeHHe (YHKLNU 110 3HAYEHUIO apTyMEHTa, ONIPeIeNIATh CBOMCTBA ()YHKILIMH 110
e€ rpaduky.

Crtpoutsb rpaduku 371eMeHTapHbIX (YHKIUN BUIA:

y=kix,y=x2,y=x3,y=[x|,y= X, OIHUCHIBATH CBOJCTBA YHCIIOBOM byHKIIMYU 0 e€ TpaduKy.

K xony o0y4enus B 9 kiacce 00y4aromuiics MoIyduT CAeIyIOIUe MPEIMETHbBIE Pe3yIbTaThL:

Yucna v BBIYKCICHUS

CpaBHMBATh ¥ YHOPSI0YMBAThH PAllHOHAIEHBIC M HPPALIIOHAIBHBIC YHCIIA.

BrImonssaTh apudmeTnyeckue IeiCcTBUS ¢ palliOHAIEHBIMU YHCIIAMH, COYETas yCTHBIC U MUChbMEHHBIC
PUEMBI, BBITIOJTHATH BHIYHUCIICHUS C HPPALIIOHAIEHBIMU YHCIIaMHU.

HaxonuTe 3HaYeHHs CTENEHEW C IeNbIMU MMOKA3aTeNsIMH U KOPHEH, BEIYUCIATh 3HAYCHUST YUCIIOBBIX
BBIPa)KCHU.

OKpyriiiTh JEUCTBUTENbHbIE 4YHCIA, BBINOJHATh NPUKUAKY pe3yjbTaTa BBIYMCICHUN, OLEHKY
YHCIIOBBIX BBIPAKEHUI.

VYpaBHEHMs U HEpAaBEHCTBA

Pemiate nuHelHbIe U KBaJpaTHbIC YpaBHEHUsI, ypaBHEHUS, CBOJSILMECS K HUM, ITpocTeiine JpoOHo-
panMoHaIbHbIE YPABHEHUS.

Pemiate cuctembl 1ByX JIMHEHHBIX YpaBHEHUH C IBYMs IEPEMEHHBIMU U CUCTEMBI IBYX YPaBHEHUH, B
KOTOPBIX OJIHO YPaBHEHUE HE SIBJISETCS JINHEHHBIM.

Pemate TekcTOBBIE 33Jjaun aNreOpanvyeckKuM CIOCOOOM C MOMOIIBbIO COCTABJIECHUS YPAaBHEHUS WM
CHCTEMBI IBYX YPAaBHEHHH € IByMsI IEPEMEHHBIMHU.

[TpoBoauTh mnpocTeiiline Hccae0BaHUS YpaBHEHHMM M CHUCTEM YpaBHEHUH, B TOM YHCIE C
IIPUMEHEHHEM IrpaduyecKuX MpeICTaBICHUN (YCTaHABIMBATh, UMEET JIM YPABHEHUE WIIM CUCTEMA YPaBHEHU I
pEeIIeHus, €CIIU UMEET, TO CKOJIbKO, U ITpoYee).

Pemrate nuHENHBIE HEPaBEHCTBA, KBAaIpaTHBIC HEPABEHCTBA, M300pakaTh PEIICHHE HEPABEHCTB HA
YHUCJIOBOM IIPSIMOM, 3aITMCHIBATh PELICHHUE C IOMOIIBI CUMBOJIOB.

Pemate cucTeMBl JMHEHHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKJIIOYAIONINE KBaJPaTHOE
HEPaBEHCTBO, N300pakaTh PEIICHWE CUCTEMbl HEPABEHCTB Ha YHCIIOBOHM MPSIMOI, 3alMCHIBATH PEIICHUE C
MTOMOLIbIO0 CUMBOJIOB.

Hcronp30BaTh HEpaBEHCTBA NP PEIICHUH Pa3IMYHBIX 33]1ad.

DyHKIMU

Pacnio3HaBaTh (yHKIMM W3Y4YeHHBIX BHUIOB. [loKa3piBaTh CXEMaTHUECKH pACIOJIOKEHHWE Ha
KOOpJMHATHOM IUIOCKOCTH rpadukoB pyHkimil Buna: y =kx, y=kx+b,y=k/x,y=ax2 +bx +c,y=x3,y
=X, y = |x|, B 3aBHCHMOCTH OT 3HaUeHNI KO3)DUIHEHTOB, ONMUCHIBATH CBOMCTBA ()YHKIIHIA.

Crpouth M n300pakaTh CXeMaTHUECKU I'padUKd KBaJApaTU4YHBIX (YHKLUH, ONUCHIBATH CBOICTBa
KBaJPaTUYHBIX QYHKLUH 110 UX rpadukam.

Pacnio3HaBath KkBaipaTHYHYIO (PYHKIUIO 110 (hopMyJie, TPUBOIUTH IPUMEPbI KBaJJPATHUHBIX (QYHKIHHA
U3 pearbHOH XKU3HU, PU3NKH, TEOMETPHH.

YucoBble OCIE0BATEILHOCTH U IPOTPECCUU

Pacnio3naBate apupMeTHUYECKYIO0 U T€OMETPUYECKYIO IPOTPECCUH TP Pa3HBIX CIIOCO0aX 3aaHMs.

BBINOAHATE  BBIYMCICHUS C HCIOJNB30BaHMEM (QOpMyN n-ro wieHa apudmerndecko u
reOMETPHUECKON MPOTrpeccuii, CyMMBI IMEPBBIX N YJICHOB.

N300pakaTh 4wieHbl MOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON TIOCKOCTH.

Pemrate 3agaum, cBS3aHHBIE C YMCIOBBIMH MTOCIIEI0BATEIBHOCTSIMU, B TOM YHUCIIE 3a/1a41 U3 PEATbHOM
YKU3HHM (C UCTIOIH30BAaHUEM KAIBKYJISITOPA, TU(GPOBBIX TEXHOJIOTHH).



TEMATHYECKOE INTAHUPOBAHUE

7 KJ1acc

HaumeHoBaHue pa3ieioB

KoaunuyecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIE pecypchl

Ne ni/mn
U TeM NPOrpaMmabl
Bcero K/P np/p
Yuca 1 BEIYUCICHUS. 75 1 bu6mmoreka [JOK
PaunonansHble uncna https://m.edsoo.ru/7f415b90
AnreOpandeckue 7 1 bubmuorexka [JOK
BBIPAKEHUS https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
¥ PABHEHHS U HEPABEHCTBa 20 ! https://m.eds00.ru/7f415b90
Koopaunats! u rpaduxy. o4 1 bubnnoreka [JOK
OyHKIMH https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
Hosropenne 1 odobuienne 6 ! https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB 102 5 0
[1O ITPOI'PAMME
8 Kyacc
JyeKkTpoHHBbIE (HU(PPOBBIE)
No HauMenoBauue pa3aeJioB U KoaunuecTBo yacoB OﬁpaSOBaTeJILHI)Ie PeCypcChl
n/n | TeM NPOrpaMmbl
Bcero K/P I1P/P
Yucna U BBIYUCIICHHUS. 15 bu6mmoreka [IOK
KBanparsble KopHU https://m.edsoo.ru/7f417af8
e B LOK
HOKA3ATENEM https://m.edsoo.ru/7f417af8
Anrebpanyeckue BoIpaKEHUSI. 5 1 bubnuotexa [JOK
KBaznpaTHblil TpEXUIeH https://m.edsoo.ru/7f417af8
Anrebpanueckue BhIpaKeHHUs. 15 1 bu6nuorexa [IOK
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
YpaBHEHUs 1 HEPABEHCTBA. 15 1 bubnuoteka [JOK
KBanpaTtHble ypaBHEHUs https://m.edsoo.ru/7f417af8
YpaBHEHUS U HEPABEHCTBA. 13 bubnmnoreka [JOK
CucreMbl ypaBHEHUH https://m.edsoo.ru/7f417af8
YpaBHEHHUS U HEPABEHCTBA. 12 1 bubnmnoreka [JOK
HepasenctBa https://m.edsoo.ru/7f417af8
®yHkmU. OCHOBHBIE 5 bubmuorexa [JOK
MTOHATHS https://m.edsoo.ru/7f417af8
®yHkuuu. Yucnoseie 9 bubmunorexa [JOK
byHKIMHA https://m.edsoo.ru/7f417af8




bubmuoreka [JOK
10 Tosropenne u 0dodmenne 6 ! https://m.edS(I)_E).ru/7f417af8
OBUIEE KOJIMYECTBO YACOB 102 5 0
I10 ITPO'PAMME
9 knacc
DJIeKTpOoHHbIe (LM (ppoBbIE)
Ne HaumenoBanue pasaesnop u | Koanvecrso yacos o0pa3oBaTe/IbHbIE PeCYpPChI
n/m TeM MPOrpamMMbl
Bcero K/P IIp/p
1 Yucna v BBIYKCIICHHUS. 9 bubmuoreka [JOK
JleMicTBUTEIbHBIE YHCIIa https://m.edsoo.ru/7t419d08
, | Y. || o LOK
. https://m.edsoo.ru/7f419d08
MePEMEHHOMN
3 YpaBHEHUsI U HEPABEHCTBA. 14 1 bubnunoreka [JOK
Cucrembl ypaBHEHUN https://m.edsoo.ru/7t419d08
4 YpaBHEHUs 1 HEPABEHCTBA. 16 1 bu6mmoreka [IOK
HepaBeHncrtpa https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
> Dynxunn 16 ! hup&ﬁnledsiijufﬂﬁl9d08
6 YucnoBbie 15 1 bubmuoreka [JOK
MOCJIEI0BATECIILHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpenwue, 0600mEeHNE, 13 | bubmuoreka [JOK
crucTeMaTHu3alus 3HaHui https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB 102 6 0
1O ITPOT'PAMME

[TPOBEPAEMBIE TPEBOBAHNA K PE3VJIBTATAM

OBPA3OBATEJIbHOU I[TPOI'PAMMEI

OCBOEHUS OCHOBHOU

7 Kiacc
Kox .
AT IIposepsiembie NpeIMeTHbIE Pe3yJIbTATh 0CBOCHHs OCHOBHOI
AT T o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
1 Uucna v BBIYUCICHUS

11 BB\I’HOJ'IHHTB, coyerass yCTHbI€ M TNHCbMEHHbIE NPHUEMBI, apUPMETHUYECKHE
JIEMCTBYS C palliOHAIbHBIMU YHCIAMU
HaxomuTth 3HaueHUS YUCIIOBBIX BBIPAXKEHUN, MPUMEHATH pazHOOOpa3HbIe

1.2 CcrocoObl M MPUEMBI BBIUMCICHUS 3HAYEHUH JPOOHBIX BBIPAKEHUH, CO-
Jiep KaliX OOBIKHOBEHHbIE U IECATHYHBIE APOOH
[lepexonuth OT 0nHOI (OPMBI 3allMCU YHUCEN K Apyroi (mpeoOpa3oBbIBATH

1.3 JECSITUUHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO IECSITUYHYIO APOOB)




Kon

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM

MPOBEPHEMOTO o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yabTara
1.4 CpaBHUBATh U YIIOPSI0UMBATH PALIMOHAJIbHBIE YHCIIA
1.5 OKpyTJIsiTh Ynciia
BBINOIHATE NPUKUAKY U OLEHKY PE3YyJIbTaTa BEIYMCIICHUH, OLICHKY 3HAYCHUI
1.6 YHUCJIOBBIX BBIPAXKCHUM. BBINOIHATE AEWCTBUSA CO CTENEHAMHU C HATYPaJIbHBIMHU
IOKa3aTeJsIMU
17 [IpuMeHATHh IPU3HAKU ACITUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYpaIbHBIX
yyCell
Pemare NpakTHKO-OPHEHTUPOBAHHBIE 3a/a4y, CBSA3AHHBIC C OTHOILICHHUEM
1.8 BEJIMYHH, [TPOIOPLUOHAIBHOCTBIO BGJ‘II/.I"II/IH, IIPOLIEHTAMH, fIHTepnpeTHpOBaTL
pe3yapTaThl peueHus 3axad ¢ y4€TOM OIPaHMYEHMM, CBS3aHHBIX CO
CBOWCTBAMH PacCMaTPUBAEMBIX OOBEKTOB
2 AnreOpandyecKkue BeIpaKEHUS
71 Hcnonp30BaTh alreOpandeckyo TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTD €&
B IIPOIIecCe OCBOCHHUs yueOHOro MaTepuasa
29 HaxonuTth 3HaueHus OyKBEHHBIX BBIPAKEHMH IPH 3aJaHHBIX 3HAYEHUSAX
IIEPEMEHHBIX
23 BoimonsaTe npeoOpa3oBaHus LENOro BbIPaXKEHUs B MHOTOUWIEH IIPUBEICHUEM
110JIOOHBIX CIaraeéMbIX, paCKpbITHEM CKOOOK
24 BpINONHATE YMHOXKEHME OJHOWIEHA HAa MHOIOYIEH M MHOIO4YIeHa Ha
MHOT'OWIEH, IPUMEHATh (POPMYJIbI KBaIpaTa CYMMBI U KBaJpaTa pa3sHOCTH
OcCyluecTBIATh Pa3lIOKEHHE MHOTOWIEHOB HA MHOXMTEIU C IIOMOIIBIO
2.5 BBIHECEHMSI 3a CKOOKM OOIIEro MHOXHTENS, TPYIIUPOBKH CIAraeMblX,
IpUMEHEHUsI POpPMYIT COKPAIIEHHOTO YMHOXKEHHUS
26 [TpumensaTh IpeoOpa30BaHUS MHOTOUJIEHOB JUIS PemeHHﬂ pa3IMYHBIX 3a/1a4 U3
MaTEMaTHKHU, CMEKHBIX IPEIMETOB, U3 peaJIbHON MPAKTUKH
27 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypaJlbHBIMHM IOKAa3aTENAMM IS
peoOpa3oBaHus BIpAKEHHH
3 YpaBHEHMsI U HEPABEHCTBA
Pemarp nnHeliHBIE ypaBHEHHs C OAHOM IIEPEMEHHOM, NPUMEHsAsA IpaBHIIa
3.1 Iepexosa OT MCXOJHOTO YpaBHEHMs K paBHOCHIbHOMY eMmy. IIpoBepsrs,
SIBJISIETCS] JIM YMCJIO KOPHEM YPABHEHUS
39 [TpumeHnsaTh rpaduuecKkue METOABI MPH PELICHUH JIUHEHHBIX YPAaBHEHUH U UX
CUCTEM
3.3 [lonOupars mnpuMepsl Map 4YHUCEIN, SBISIIOMIMXCA PEUICHHUEM JHHEHHOro
] YPaBHEHHUSI C ABYMsI IEPEMEHHBIMU
CTpouTh B KOOPAMHATHOH IMIIOCKOCTH I'pauK JMHEHHOTO YPAaBHEHUS C ABYMS
34 MEPEeMEHHBIMH; TOJIb3YSACh TIpaUKOM, TMPUBOAUTH TPUMEPHI PEIIECHUs
YpaBHEHUS
35 Pematp cuctemsl 1ByX JTMHEMHBIX YpaBHEHUH € ABYMsI IEPEMEHHBIMH, B TOM
yrciie rpadhudeckn
CocraBnATh W pemare JHHEWHOE YpPaBHEHHE WM CHUCTEMY JIMHEHHBIX
3.6 YPAaBHEHUH 110 YCJIOBMIO 3a]a4d, UHTEPIPETUPOBATh B COOTBETCTBUU C KOH-

TCKCTOM 3aJa4H HOHy‘lCHHBIfI PE3YJILTAT




Koxa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM

8 Kiacc

MPOBEPHEMOTO o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
4 Koopaunatsl 1 rpaduku. OyHKIMN
N300paxaTh Ha KOOPJUHATHOW MPSIMOM TOYKHU, COOTBETCTBYIOLIHME 3a/laHHBIM
4.1 KOOpJAUHAaTaM, Jy4d, OTPE3KH, HWHTEpBajbl, 3allAChIBaThb YHUCIIOBBIE IIPO-
MEKYTKH Ha JIT€OPanIeCcKOM SI3bIKe
4.2 OTMmeuaTs B KOOPAMHATHOM INIOCKOCTH TOYKHM 110 3aJaHHBIM KOOPAWHATaM
4.3 Ctpouts rpaduku JuHeHHbIX GyHKImid. CTpouts rpadux GyHkmm y = [x|
OnwuceiBaTh € TMOMOIIBIO (YHKIMIA HM3BECTHBIE 3aBHCUMOCTH  MEXKIY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMs, PACCTOSIHUE, LICHY, KOJIMYECTBO, CTOUMOCTb,
IIPOU3BOIUTEIILHOCTD, BpeMsl, 00bEM pabOThI
4.5 HaxonuTs 3HaueHne QyHKIMH 110 3HAYCHUIO e€ apryMeHTa
IlonnmaThs rpaduueckuii crocod NpencTaBleHUs U aHaIM3a HHGOpPMAIUH,
4.6 W3BJIEKAaTh M MHTEPIIPETUPOBATh HH(POPMAIMIO M3 TPAPHUKOB pEaTbHBIX MPO-
L[ECCOB M 3aBUCUMOCTEN
Koxn .
AT IIpoBepsiembie NpeIMeTHbIE Pe3yJIbTAThl 0CBOCHHs OCHOBHO
T o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
1 Yuciia 1 BBIYUCIICHUS
Hcnonp30BaTh HayallbHbIE NPEJCTABICHUS O MHOXKECTBE JIEHCTBUTEIIbHBIX
1.1 qucen A CPaBHEHUS, OKPYIJICHMS M BBIYUCIEHHM, M300paxarh JeHCTBU-
TEJIbHBIE YHCIIAa TOYKaMH Ha KOOPAWHATHON IPSIMON
[IpumeHsTh TMOHATHE apUPMETHUYECKOr0 KBaApPaTHOIO KOpPHSA, HaXOAWUTh
10 KBaJpaTHble KOPHHM, HCIONB3ys MpU HEOOXOAMMOCTH  KaJbKYJATOP,
BBINOJIHATE MPe0Opa30BaHusl BBIPAXKEHUH, COAEPIKALINX KBaJpaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEHN
13 Wcnonp30Barh 3amucu OONBIIMX M MalbIX YHUCET C MOMOIIbIO JECSITHYHBIX
' npoOei u crenienel uncia 10
2 Anrebpanyeckue BbIpaKeHUsI
21 IIpuMeHsATh TOHATHE CTENEHW C LENbIM  IOKA3aTeJeM, BBIIIOJIHATH
peoOpa3oBaHus BRIPAKEHHH, COAEP KAIMX CTENEHH C IIeJIbIM M0Ka3aTeIeM
29 BbINOMHATE TOKIECTBEHHBIE TPEOOPa30BaHNUs pallMOHAIbHBIX BBIPAXKEHUN Ha
’ OCHOBE IPaBUJI ICWCTBUN HaJ MHOTOWIEHAMHU U ajIre0panyecKuMu ApoOsiMU
2.3 PackiiagplBaTh KBaipaTHbIN TPEXUIIEH HA MHOYKUTEIH
24 [IpumensTh MpeoOpa3oBaHus BRIPAXKEHUN TS PEIICHUs PA3IMYHBIX 3a/1ad U3
’ MaTEMATHKHU, CMEKHBIX IPEAMETOB, U3 PEAJIbHOMN NPAKTUKH
3 YpaBHEHMsI U HEPABEHCTBA
31 Pemarp nuHeliHble, KBaJpaTHbIE YpPaBHEHHUS M pallMOHAJIbHbIE YpaBHEHMS,
’ CBOJIAIIMECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU
3 [IpoBomuTh mpoCTENIINE UCCAEAOBAHUS YPAaBHEHUN M CUCTEM YPABHEHUWH, B

TOM YHCJI€ C NMPUMEHEHHEM rpapuyecKux MpeacTaBiIeHUI (yCTaHABJIMBATh,




Koxa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM

9 kiacc

MPOBEPHEMOTO o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
UMEeT JUM YpaBHEHHME WJIM CUCTEMA YpPAaBHEHUM pEIICHHUS, €CIU HMEET, TO
CKOJIBKO, U IIPOYEE)
[lepexonuTh OT cioBecHOW (GOpPMYIUPOBKH 3afaud K e€ anreOpandeckoin
3.3 MOJIEIM C IIOMOIIBIO COCTAaBJICHHUS YPAaBHEHUS WU CHCTEMBI ypaBHeHm”IU,
UHTEPIPETUPOBATL B COOTBETCTBUM C KOHTEKCTOM 33Jaud IMOJIYYEHHBIN
pe3yabTaT
[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsl CPABHEHHUSI, OCHKH, PEIIATh
34 JIMHEHHBbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM M HUX CHUCTEMBI, [aBaThb
’ rpadUUecKyr0 MIUTIOCTPAIIMI0 MHOXKECTBA PEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB
4 DOyHKIHUU
[Tonumarh ¥ UCHONB30BaTh (DYHKIMOHANBHBIC MOHSATUS U S3BIK (TEPMUHBL,
4.1 CUMBOJIMYECKUE 0003HAUCHUS ), OIPEENIATh 3HaUeHHEe (DYHKINU 1O 3HAYCHHUIO
apryMeHTa, ONpeelsiTh CBOMCTBA DYHKINH 10 e€ rpaduky
Crpouts rpaduku 3JIEMEHTaPHBIX byHKIUR BHJA:
4.2 y=k/xy=k/x , y =x?, y = x* y = |X|, ONMCBIBaTh CBOWCTBA YHUCIOBON (PYHKIINU 1O
e€ rpaduxy
Koxn .
AT IIpoBepsiembie NpeIMeTHbIE Pe3yJIbTATbl 0CBOCHHS OCHOBHO
AT T o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
1 UYuciia 1 BBIYUCIICHUS
1.1 CpaBHUBATh U YIIOPSAI0YNBATH PALIMOHAJIBHBIE M HPPALIMOHAJIBHBIE YHCIIA
BoinonusaTe apudmernyeckue 1eHCTBUS C pallMOHAIbHBIMU YHCIIAMH, COUeTast
1.2 YCTHBIE M TUChbMEHHbIE TNPUEMBI, BBINOIHITH BBIUKUCICHUS C Hppa-
LMOHAJIbHBIMH YHCJIAMU
13 HaxoauTs 3HaueHus creneHel ¢ HelbIMU [T0Ka3aTeIsiMU U KOPHEH, BBIYUCIISATh
] 3HAYEHUS YUCIIOBBIX BHIPAKEHUN
14 OkpyrisTh JEMCTBUTENBHBIE YHNCIA, BBIIOJHATH NPUKHUIKY pe3ysbTara
] BBIYHCIICHH, OLICHKY YHCJIOBBIX BBIPAXKCHUM
2 YpaBHEHHUsI M HEpABEHCTBA
1 Pemartp nuHeiHbIe U KBaJIpaTHbIE YPaBHEHUS, YPAaBHEHUS, CBOASILINECS K HUM,
] pocTenire ApoOHO-PaMOHATbHbIE YPAaBHEHUS
Pemarp cucreMpl OBYyX JIMHEWHBIX YpPaBHEHUH C IByMS IIEPEMEHHBIMH U
2.2 CUCTEMBI JBYX YpPaBHEHMH, B KOTOPBIX OJIHO YPAaBHEHUE HE SBIAETCA

JIMHENHBIM




Kon

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM

MPOBEPHEMOTO o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus
pe3yjabTarta
Pemarp TekcTOBBIC 3amaud  alreOpaMdecKMM CIOCOOOM C  MOMOIIBIO
23 COCTaBJICHUS] YpPaBHEHUS WIM CUCTEMbl JIByX YpaBHEHHH ¢ JByMs
NIePEMEHHBIMH
[IpoBoauTh mpOCTEHIINE UCCIEAOBAHUS YPABHEHUNW U CUCTEM YPaBHEHUN, B
54 TOM 4YHCIE€ C IpPUMEHEHHEeM TIpapUuecKuX IpeAcTaBIeHUN (Hampumep,
’ yCTaHaBJIMBATh, UMEET JIM YPABHEHUE WIIM CUCTEMA yPaBHEHUN PEIICHUS, €CITU
HMEET, TO CKOJIBKO)
Pemare nuHelHble HepaBEHCTBA, KBaJpaTHblE HEPABEHCTBA, H300paxkaTh
2.5 pellIeHrEe HEPaBEHCTB Ha YHCIIOBOMU MPSMOM, 3aIIMCBIBATh PELLIEHUE C IOMOLIBIO
CHUMBOJIOB
Pemiate cucteMbl JIMHENHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIIIOYAIOIIHE
2.6 KBaJ[paTHOE HEPaBEHCTBO, M300pa)kaTh pEIICHHE CHUCTEMbl HEPABEHCTB Ha
YUCJIOBOW ITPSIMOM, 3aIIMCHIBATh PEIICHHUE C TOMOIIBIO CHMBOJIOB
2.7 Vcnonb30BaTh HEPAaBEHCTBA IPU PEIICHUH PA3JIMUHBIX 3a/1a4
3 DYHKIUU
Pacnio3naBate (yHKIMHM W3y4eHHBIX BUAOB. IlOKa3bpIBaTh CXEMaTHUECKU
31 pacroio’keHue Ha KOOPJMHATHOU TNTIOCKOCTH TpaduKoB GpyHKIMA Buaa: y=kx,
y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HaYeHUIl KO3((HULINEHTOB,
OTMCBIBATH CBOMCTBA (DYHKITHIA
19 [loka3biBaTh CXEMaTHYECKH PACIIOJIOKEHHE Ha KOOPAMHATHON IIOCKOCTU
] rpadukoB Gynkuumii Buga y = VX, y = |x| u onuceiBaTh cBOKWCTBa (hYHKIIUHT
13 Crpouth M u300pakaTb cXeMaTHYeCKH I'padUKd KBaJpaTUYHBIX (DYHKIUI,
] OIMCBIBATh CBOMCTBA KBAIPATUYHBIX (DYHKIMH 10 MX Tpaduram
34 Pacnio3HaBath KBaJpaTuuHyr0 (QYHKIHIO 1O (Gopmyle, TIPUBOAUTH NMPUMEPHI
] KBaJIPaTUYHBIX (YHKIUH U3 peaibHON JKU3HHU, PU3UKH, F€OMETPHU
4 ApudmeTrnueckas 1 reoMeTpuyecKasi Iporpeccuu
41 Pacrnio3HaBath apupMeTHIEeCKyI0 U T€OMETPHYECKYIO IIPOTPECCHH MTPU Pa3HBIX
] croco0ax 3a1aHus
40 BBINONHATE  BBIUMCIEHUS C  HUCMOJNb30BaHUEM  (QOpPMyJd n-ro  4ieHa
] apuMeTHyecKoil U reoOMeTPUUECKON NPOTPECCH, CyMMbI IEPBHIX N UJIEHOB
43 N300pakaTh WIEHBl IOCIEIOBAaTEIbHOCTH TOYKAMH Ha KOOPAMHATHOM
] TIOCKOCTH
Pemrate 3amaum, CBSI3aHHBIE C YMCIOBBIMH IIOCIIEAOBATEILHOCTSIMH, B TOM
4.4 Yuclie 3aJa4d M3 PEaThbHOW JKU3HU (C MCIOJIb30BAaHWEM KaJIBKYJIATOPA,
1IU(POBBIX TEXHOJIOTU)

[TPOBEPAEMBIE ODJIEMEHTBI COAEP)KAHMA

7 Kjacc




Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

1 Yucna v BBIYMCIICHUS
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIE, MEPEX0] OT OAHOM (hOpMBI 3amUCU
1.1 npobeit k apyrou. IloHsTHE palMOHAJIBHOrO YHWCJA, 3allUCh, CPAaBHEHME,
YHOPSIA0YMBAHUE PAIIMOHAIbHBIX YN CEIl
12 Apudmernueckue neicTBUS ¢ palMOHANbHBIMM YnciIaMu. Penenune 3anau u3
peanbHON NPAaKTUKU HA YaCTH, HA IpOOH
13 Crenenb C HaTypaJbHBIM TIOKa3aTeJeM: OIpe/elieHue, NpeoOpa3oBaHue
BBIPQ)KEHUI Ha OCHOBE ONpPEAEICHHUs, 3aI1Ch OOIbIINX YHUCEII
14 IIponeHTsl, 3aIUCh MPOLEHTOB B BUJIE IpOOU U IpoOU B BUJIE NPOLEHTOB. Tpu
] OCHOBHBI€ 3a/1a4l Ha IPOLIEHTHI, PELIEHHUE 3a/1a4 U3 PEaJbHON IPAKTUKU
15 IIpumeHeHre NpPU3HAKOB  JENMMOCTH, Pa3jOXKEHUE Ha  MHOXKUTEIU
HaTypaJIbHbIX YUCEIl
16 PeanpHble  3aBUCHMOCTM, B TOM  4Mcle mpsMas U oOparHas
] IPONIOPLIMOHAIBHOCTH
2 AnreOpandyecKkue BeIpaKEHUS
721 [IepeMeHHBIE, YMCIIOBOE 3HAUYECHUE BBIPAXKECHUS C IEpEMEHHOM. JlomycTumble
] 3HAYEHUS IEPEMEHHBIX
29 [IpencraBnenne 3aBHCHMOCTH MEXIy BEIMYMHAMH B BHIE (OPMYJIHL.
) Brrarcnenus o hopmynam
2.3 IIpeoOpa3oBaHue OYKBEHHBIX BBIPaKEHUH, TOKIECTBEHHO PaBHbIE BEIPA)KEHUS
24 CBOIiCTBa CTENIEHU C HATYPaJIbHBIM I10Ka3aTeJIeM
25 Opnowiensl U1 MHOrowieHsl. CreneHb MHoOrowieHa. Cllo)KeHHE, BBIYMTAHUE,
YMHOKEHUE MHOTOWICHOB
26 ®opMyJibl COKPAIIEHHOIO YMHOKEHUS: KBaJpaT CyMMBI U KBaJpaT Pa3HOCTH.
Dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHrne MHOTOWIEHOB HA MHOYKUTEIIH
3 YpaBHEHM
31 VYpaBHeHHE, KOpEHb ypanHeHmI, IpaBwia MpeoOpa3oBaHUs YypaBHEHMS,
PaBHOCWJIBHOCTb YPABHEHH
3 JIuneliHOE ypaBHEHHE C OJHOW IMEPEMEHHOW, YUCIO KOPHEW JIMHEWHOIO
' YpaBHEHUS, PEUIEHUE JIMHEHBIX YPABHEHUHN
33 CocraBiieHne ypaBHEHUI IO YCJIOBUIO 3aJauu. PelleHne TEKCTOBBIX 3ahad C
] ITOMOLIBIO YPAaBHEHUN
3.4 JluneiiHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema [ByX JMHEMHBIX YpaBHEHUH C JByMs IEpEMEHHBIMU. PemieHue
3.5 CHCTEM YpaBHEHUH CHOCOOOM IMOJCTaHOBKU. IIpuMephl pemeHus: TeKCTOBBIX
3a/1a4 C IOMOILIBIO CUCTEM YPaBHEHUU
4 Koopaunats! 1 rpaduku. OyHKIMN
4.1 KoopannaTa TOUKH Ha IpsiMoit
49 Yucnossle TpoMeXyTKH. PaccrosiHne Mexay AByMs TOUKaMU KOOPJAMHATHON
' IPSIMOi
43 [IpsimoyronbHas CI/ICTell/Ia koopauHat, ocu Ox u Oy. Abcuucca U opauHaTa
TOYKH Ha KOOPJMHATHOM IJIOCKOCTH
A4 [Tpumepsr l“pil(l)l/IKOB, 3aaHHbIX QopMmynamu. UteHue rpaukoB peasbHBIX
3aBHUCHUMOCTEM
4.5 [onsitue dpynkuuu. I'paduk dyukiuu. CoiicTBa GpyHKIMN




Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

8 Kiacc

4.6 Jluneiinas pynkiys, e€ rpaduk. I'padux Gynkimm y = [x|
47 r pa@mqeci(oe pellIeHHE JIMHEHHBIX YyPaBHEHUHM W CHUCTEM JIMHEUHBIX
ypaBHEHUH
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BBIYUCIICHUS
11 KBagparHblii kopeHb u3 umcia. [loHsTe 00 HppalMOHAIBHOM YHUCIIE.
] JlecsTHUHbIe TPUOJIMKEHUSI UPPALIMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUeCKUX KBaJpaTHbBIX KOpPHEH M UX IPUMEHEHHE K
1.2 peoOpa30BaHMIO YUCIIOBBIX BBHIPAKCHHH U BBIYMCICHHAM. JleHCTBUTEIBHBIC
qucia
1.3 Crenens C 11eJIbIM TTOKa3aresieM U e€ cBoiicTa. CTaHmapTHas 3aluch YKUCIIa
2 AnreOpandecKue BhIpaKEHUS
2.1 KBazpaTHblil TpEXUsIEH, pa3aoKEeHUE KBAPATHOroO TPEXWIEHAa HA MHOXKUTEIN
2.2 Anrebpanyeckasi 1poOb. OCHOBHOE CBOMCTBO aJireOpandeckor apoou
2.3 CrnoxeHue, BBIYUTaHUE, YMHOXKEHUE, IeJICHUE anreOpanyeckux Ipooeit
2.4 ParyoHanbHble BEIpaXKEHUS M UX TpeoOpa3oBaHue
3 YpaBHEHMsI U HEPABEHCTBA
31 KBangpatHoe ypaBHeHHe, popMya KOpHEH KBaApaTHOTO ypaBHEeHuUs. Teopema
' Buera
3.2 Pemienue ypaBHeHUH, CBOJSAIIMXCS K JMHEWHBIM U KBAIPATHBIM
3.3 [Ipocreiimue qpoOHO-paloOHaJIbHbIE YPABHEHHUS
I'paduueckas uHTEpHpeTanus ypaBHEHUH C IByMsl NEPEMEHHBIMH M CHCTEM
34 JMHENHBIX YpaBHEHUHN C JByMs NepeMeHHbIMH. [IpuMepsl peleHus cucrem
HEJIMHEWHBIX YPaBHEHUH C IBYMS IEpEMEHHBIMU
3.5 PenieHne TeKCTOBBIX 33]a4 aJIre0pandeckuM cocoOom
3.6 UrcioBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCUJIBHOCTH HEPABEHCTB
3.9 JIuHeliHble HEpAaBEHCTBA C OJJTHON IEPEMEHHOU
3.10 CHcTeMBbl TMHENHBIX HEPABEHCTB C OJIHON MEPEMEHHON
4 DOyHKIUA
41 [Tonsarue Gynkiuu. O61acTh ONpeesIeHUs] U MHOXKECTBO 3HAYeHUH (YHKINU.
Crioco6bI 3a1aHus PyHKIUI
4.2 I'paduk pyHkumu. YreHne cBONCTB GYHKIMU 110 €€ rpaduxy
4.3 ITpumeps! rpadukoB GYHKIKHN, OTPAKAIOUMX PeaTbHbIE TPOIECCHI
44 OyHKIMM, ONMCHIBAIOUIME TMPSAMYI0 M OOpaTHYIO MPONOPIHOHAIbHbBIE
’ 3aBHCUMOCTH, UX rpaduku
4.5 DyHKIMH y =x7, y = x7
4.6 Oyukimu y = [x, y = |x|
4.7 I'paduueckoe penieHre ypaBHEHUN 1 CUCTEM YpaBHEHUH




9 kiacc

Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 Yucna v BBIYUCICHUS
11 PanyonanbHbple 4uca, UppalMOHATIBHBIE YKMCIIA, KOHEYHblE U OECKOHEUYHbIE
JECSITUYHBIE IPOOU
MHOXECTBO  ACUCTBUTENBHBIX YHUCEN, JCUCTBUTEIBHBIE YHCIA  KaK
12 OeCKOHEUHbIe z[eCHTHqHHve npodu. B3aumHO opHO3HAUHOE COE)TBGTCTBI/{G
MEXJly MHOXXECTBOM JICHCTBUTENBHBIX YHMCEI U KOOPAWHATHOM IIPSMOM.
CpaBHEHHE JIEHCTBUTENIBHbBIX YHCEI
1.3 ApudmeTraeckne IeCTBH ¢ NEHCTBUTEILHBIMHA YUCIAMU
W3mepenus, npubIvkeHus, OUEHKU. Pa3mepbl OOBEKTOB OKpYXKaroILEro
14 MHUpa, JITUTEIBHOCTh IMPOILIECCOB B OKpyXkaromem wmupe. [IpubmmkénHoe
3HaYCHWE BEJIMYUHBI, TOYHOCTh NpUOMKeHUs. OKpyriaeHue 4Yucedn.
IIpuKuaKa 1 OLEHKA Pe3yJIbTaTOB BHIYMCICHUI
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 YpaBHEHHUsI C OHON IEPEMEHHON
2.2 Jlunelinoe ypaBHeHue. PelieHne ypaBHEHUM, CBOASIIIUXCS K JIMHEHHBIM
2.3 KBanpaTtHoe ypaBHeHue. PelieHue ypaBHeHH, CBOASIIIMXCS K KBaJPATHBIM
24 EI/IKBfmanTHoe ypavBHeHI/Ie. IIpumepsl pelieHuss ypaBHEHUH TPETbEHd U
4eTBEPTOM CTENEHEHN pa3yIoKEHUEM Ha MHOXKHUTEIN
2.5 Pemenue 1poOHO-palliOHaIbHBIX YPABHEHUN
2.6 Cucrembl ypaBHEHUN
2.7 YpaBHeHUE ¢ ABYMs IEPEMEHHBIMH U €ro Irpaduk
2.8 Pemienue cuctem ByX JUHEHHBIX YPAaBHEHUM C ABYMs IEPEMEHHBIMU
29 PemeHVHe CUCTEM JIBYX YPABHEHUH, OJHO U3 KOTOPBIX JIMHEWHOE, a IPyTroe —
BTOPOH CTENEHU
2.10 I'padrueckasi HHTEpIIpeTaIUsl CUCTEMbl YPAaBHEHUH ¢ ABYMS IEpEMEHHBIMU
2.11 Perrenre TeKCTOBBIX 33714 alNreOpanyecKuM CrocoooM
2.12 UuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 PelreHne TUHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOU
2.14 PemeHne cucteM JTMHEHHBIX HEPABEHCTB C OAHOW IIEPEMEHHON
2.15 KBaspaTHble HEpABEHCTBA
)16 I'padnueckas mHTEprpeTalyisi HEPABEHCTB U CHUCTEM HEPABEHCTB C JIBYMs
] IePEMEHHBIMH
3 DyHKIMH
31 KBanpatuunas ¢ynkuwms, e€ rpadpux u coiicrBa. Ilapabona, KoopAMHATEI
BEPLINHBI 1apabdoJibl, 0OCb CHMMETPUHU NapadoJIbl
3.2 I'paduku Gynkimit y=kx, y=kx+b 1 ux cBOHCTBa
3.3 I'paduku pynkumit y=k/x, y = x° 1 ux cBoiicTBa
3.4 I'paduku GyHKIMI, ¥ UX CBOMCTBA
4 UuciioBble OCIIEI0BATENLHOCTH
Omnpenenenre M CHocoObl 3alaHUsl YHCIOBBIX IOCIEI0BATEIBHOCTEH.
4.1 3amaHue Mmocie10BaTeIbHOCTH peKyppeHTHON (hopMmyioi u popmyioii n-ro

YJICHA




Kon

IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS

49 Apudmerrnueckas mporpeccusi. Dopmyinbl n-ro  4ieHa apudMeTHdYecKoit
MIPOTrPECCUU, CYMMBbI IIEPBBIX 71 YWICHOB

43 I'eomerpuueckas nporpeccus. QPOpMyIbl n-T0  4WiIE€HA TI'€OMETPUYECKON
IIPOrPECCUU, CYMMBI IEPBBIX /2 WICHOB
N3o0pakeHue dieHOB apuMETHUYECKOW W TE€OMETPHUUYECKON IPOrpeccHit

4.4 TOYKAMHU HAa KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIA M SKCHOHEHUHUAIbHBIN
pocT

4.5 CJ10’KHbBIE TPOIECHTHI

[TPOBEPSIEMBIE HA OI'D [10 MATEMATUKE TPEBOBAHUS K PE3VJIbTATAM
OCBOEHU S OCHOBHOU OBPA30BATEJIbHOU ITPOTPAMMBI

Kox
NMPoBePSIEMOro
TpeOOBaHUS

IIpoBepsiemble TpeGOBAHUS K MPEIMETHBIM Pe3y/JbTATAM OCBOEHUSI
OCHOBHOI1 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTI'0 00111ero
oOpa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHIMHU: MHOXECTBO, ITOAMHOKECTBO, Oll€paluu
Ha/I MHOKECTBAMHU; YMEHHE OTIEPHPOBATH MOHATUAMHU: Tpad, CBA3HBIN rpad,
JIepEBO, LUKJI, IPUMEHATh UX IPU PELICHUU 3a/1a4; YMEHHUE HCIOJIb30BAThH
rpaduyeckoe NpeaCcTaBICHUe MHOKECTB JJIsl OMUCAHUS PEaTbHBIX MTPOLIECCOB
U SIBJICHUH, IPU PEIICHUH 3a]a4 U3 IPYIHX YUYEOHbIX IPEAMETOB

YMeHHe OmnepupoBaTh IOHATUSAMM: OIPEICIEHUE, AaKCUOMa, TeopeMa,
JI0OKa3aTelIbCTBO; ~ YMEHHE  PAclO3HaBaTb  HCTUHHBIE UM JIOXKHBIE
BBICKA3bIBAaHUs, IIPUBOAUTH IIPUMEPHI U KOHTPIIPUMEPBI, CTPOUTH BBICKA3bI-
BAHMS M OTPULIAHUS BBICKA3bIBAHUMN

YMeHue oIepupoBaTh IOHATUSAMM: HATYpajJbHOE YKCIIO, IIPOCTOE U
COCTaBHOE YMCJO, ACIUMOCTb HAaTYypPAJIbHBIX YUCEN, IPU3HAKU JIEITUMOCTH,
L[EJI0€ YMCII0, MOAYJIb YMCiIa, OOBIKHOBEHHAsl ApoOb U JecATUYHasl IpoOb,
CTaHJApPTHBIA BHJ YMCIIA, PALIMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIIO,
apu(pMeTHYeCKUl KBaJgpaTHBIH KOPEHb; YMEHHE BBIOJIHATH ACUCTBUS C
YUCJIAMM, CPaBHUBATH M yNOPAJOYMBATH YHWCIA, IPEACTABIATH 4YUCIA Ha
KOOPJAMHATHOW NPSIMOW, OKPYIVIATh YHMCIA; YMEHHUE JelaTh NPUKUIKY U
OLICHKY pe3yJIbTaTa BIYMCICHUN

YMeHue onepupoBaTh MOHATUSAMHU: CTEMEHb C LENbIM [OKa3aTeleM,
apudmeTnyecKuil KBaJpaTHbI KOPEHb, MHOTOWIEH, ainredpandeckas Apoob,
TOXK/IECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOH CTENICHN OOJIBIIE €TMHHIIBI;
YMEHHUE BBINOJHATh pacuéThl Mo QopmynaM, HpeoOpa3oBaHUS IIEIbIX,
JIpOOHO-PALIMOHATIBHBIX BBIPAXKEHUN U BBIPAKEHHUH C KOPHIMH, Pa3JIoKeHHe
MHOTOWIEHAa Ha MHOXHTEJHW, B TOM YHCIIE C HCIIOJIb30BAaHHEM (OPMYI
pPa3HOCTH KBAJIPATOB M KBAJIpaTa CYMMBI M pa3HOCTH

YMeHue onepupoBaTrh MOHATUAMU: YUCIIOBOE PABEHCTBO, YPAaBHEHUE C OJTHON
IIEPEMEHHOM, YNCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOMN; YMEHHUE
pelmars JMHEWHbIE M KBaJpaTHbIE YpaBHEHUS, JPOOHO-palloHaIbHbIE
YpaBHEHHUS C OJHOH NMEPEMEHHOH, CUCTEMBI JIBYX JIMHEWHBIX ypaBHEHUH,
JUHEWHBbIE HEpPaBeHCTBA M MX CHCTEMBl, KBaJpaTHble U JPOOHO-

palliOHAJIbHBIC HCEPABCHCTBA C OHHOfI nepeMeHHoﬁ, B TOM 4YHCJIC IIPHU




Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TpeOGOBaHMS K MPeIMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'O 0011er0
oOpa3zoBanus Ha ocHoBe PI'OC

pelieHuu 3a1ad U3 APYruxX MOpeIMETOB M MPAKTUUYECKUX 3aJlay; YMEHUE
WCIOJIb30BaTh KOOPAMHATHYIO MPSAMYI0 M KOOPIUHATHYIO IJIOCKOCThH JUIS
M300payKeHUs pelIeHHi ypaBHEHUH, HEPABEHCTB U CHCTEM

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKUUA, rpaduk (OyHKIUH, HYIHA
(GYHKIMH, TPOMEKYTKH 3HAKOIOCTOSHCTBA, IMPOMEXYTKH BO3PACTaHHS,
yObIBaHUs, HAWOOJIbIIICE M HAWMEHbIIEE 3HAYCHUs (DYHKIUH, yMEHUE
ONEpPUPOBATh TMOHATHSAMM: TpsiMasl TMPOMOPLHOHAIBHOCTh, JIMHEHHAS
¢byHkumsa, KkBagpatuyHas (yHKIUS, oOpaTHas MPONOPLUOHAIBHOCTD,
napaboa, runep0oosa; yMeHHe CTPOUTh Ipaduku (yHKIHUHA, UCIOJIB30BATh
rpaduKd IS ONpeeNiCHHUs] CBOWCTB MPOIIECCOB W 3aBUCUMOCTEH, IS
peleHs 3a/1a4 U3 JPYTUX yU4eOHBIX IPEAMETOB U PeabHON )KU3HU; YMEHUE
BBIpaXaTh (OPMYITaMHU 3aBUCHMOCTH MKy BETHUYNHAMHU

YMeHue onepupoBaTh MOHATHSIMU: I10CIE10BATEIbHOCTh, apupMeTHYEeCKast U
reoMeTpHuYecKas  NPOrpeccuH;  yYMEHHE  HCIIOJIb30BaTh  CBOMCTBa
ocJieIoBaTeabHOCTEH, (POPMYJIbI CYMMBI U OOLIEro WieHa IpHU pEeLIeHUU
3aJ1a4, B TOM YHCJIE 33/1a4 U3 JPYTUX YUeOHBIX IPEAMETOB U PEAJILHOM KU3HU

YMeHue pemaTh 3aJauu pasHbIX TUIIOB (B TOM YHCIIE€ HA MPOLEHTHI, JOIU U
4yacTH, JIBU)KEHUE, paboTy, LIEHY TOBAPOB U CTOMMOCTb IMOKYNOK U YCIYT,
HaJOr¥, 3aJayd M3 oO0JacTu yHpaBJIEHUS JMYHBIMM M CEMEHHBIMU
(uHaHCaMH); YMEHHUE COCTABIISATh BBIPAXKEHUS, YPAaBHEHMsI, HEPABEHCTBA U
CUCTEMBI II0 YCIOBUIO 3aJayM, MCCIECIOBaTh II0JYyYEHHOE pEIICHUE U
OLICHUBATh IPABI0N0I00HOCTH ITOTYUEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUAMU: (UTYpa, TOYKA, OTPE30K, MpsAMas, Jyd,
JIOMaHas, yrojl, MHOTOYIOJIbHHUK, TpPEyrojbHUK, paBHOOEIPEHHBIH WU
PaBHOCTOPOHHHI TPEYTOJBHUKH, MPSIMOYTOIBHBI TPEyroJbHUK, MEIHaHa,
OMCCEeKTprCa U BBICOTA TPEYTOJIbHHUKA, YETHIPEXYTOIBHUK, TapalIeIorpaMM,
poMO, MpPSAMOYTOJIBHUK, KBaJpaT, Tpameuus; OKPYXHOCTb, KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHbIMH (UTYpaMu; yMEHHe
pemaTh 3aadd, B TOM YHCIE U3 TOBCEIHEBHOW JXU3HU, HA HAXOXICHHUE
TE€OMETPUYECKUX BEIMYMH C NMPUMEHEHHEM HM3yYeHHBIX CBOWCTB (QUTYp H
(akToB
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YMeHue omnepupoBaTh MOHATUSIMH: PaBEHCTBO  (QUIYp, PAaBEHCTBO
TPEYTOJIbBHUKOB; MapajuIeIbHOCTh M NEPHEHAMKYJSPHOCTh MPSAMBIX, YIOJI
MEX1y MPSAMBIMHU, IEPIEHANKYJIISAP, HAKIOHHAS, IPOEKLIUs, noaooue ¢uryp,
MoJI00OHBIE TPEYTrOJIbHUKH, CUMMETPHs OTHOCHUTEIBHO TOYKH U MPSIMOIi;
YMEHHUE paclo3HaBaTb pPABEHCTBO, CHMMETpUI0O M mojobue ¢uryp,
MapaJUIEIbHOCTh U NEPIIEHIUKYIJIIPHOCTh NPSIMBIX B OKPYKAIOIIEM MUPE

11

YMeHue onepupoBaTh NMOHATHSAMM: AJIMHA, PACCTOSIHWE, Yroi (BeIWYMHA
yria, CHHYC U KOCHUHYC YIJIa TPEYTrOJIbHHUKA), IIJIOUIAa/lb; YMEHHE OLICHUBATh
pa3Mepsl IpeIMETOB U O0BEKTOB B OKPYIKAIOLIEM MHUPE; YMEHHE PUMEHSTh
(hopMyIbI IEpUMETpa U IJIOMAIN MHOTOYTOJIbHUKOB, IJTUHBI OKPY>KHOCTH U
IUIOIIAJN Kpyra, oObemMa NpsSMOYTOJILHOTO THapajulelienunesa; yMeHHue
IIPUMEHATh IIPU3HAKU PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJIOB




Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TpeOGOBaHMS K MPeIMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'O 0011er0
oOpa3zoBanus Ha ocHoBe PI'OC

TpeyrojbHUKa, Teopemy [Iudaropa, TpHroHOMETpHUYECKUE COOTHOIICHUS TSI
BBIYMCIICHUS JUIMH, PACCTOSIHUM, IJTOMIAeH

12

Ymenne  u3zoOpakaTh  miockue  Gurypsl W UX ~ KOMOHMHALUW,
MPOCTPAHCTBEHHBIE (UTYPBl OT pPYKH, C TOMOLIbI0  YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB MO TEKCTOBOMY HJIM CHMBOJIEHOMY
OITMCAHUIO
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YMeHue onepupoBaTh MOHATUAMH: MNPSIMOYTOJBHAS CHCTEMA KOOPJWHAT;
KOOpJAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOpPA Ha
YUCII0, CKAJIPHOE IPOU3BEICHUE BEKTOPOB; YMEHHUE UCII0JIb30BaTh BEKTOPBI
Y KOOPAUHATHI [l IPEACTABICHUS JaHHBIX U PELICHUS 3a]a4, B TOM YUCIe
W3 IPYTUX YU4E€OHBIX MPEAMETOB M peaTbHOMN KU3HU

14

YMeHue onepupoBaTh MOHATUAMU: CTOJIOMKOBBIE U KPYT'OBbIE TUArpaMMBl,
TaOJMILIbI, cpeiHee apudMeTHUecKoe, MeinaHa, HanboJbllee 1 HauMeHbllIee
3Ha4eHUs,  pa3Max  YUCIOBOrO  Habopa;  yMEHHE  WU3BICKaTh,
HMHTEPIPETUPOBATh U MPe0Opa3oBbIBaTh MH(OPMALINIO, IPEICTABICHHYIO B
TabJIMIIAX U Ha AMarpaMmax, OTPaKalol[yl0 CBOWCTBA U XapaKTEPUCTUKH
pEaIbHBIX IPOLIECCOB M SIBICHUIN; yMEHHME paclo3HaBaTb W3MEHYHBbIE
BEJIMYHHBI B OKPY’KaOIEM MHUPE

15

YMeHue omnepupoBaTh MOHATHSAMH: CIYYallHBIA  OMNBIT  (CIIy4aiHbII
AKCIIEPUMEHT), JIEMEHTapHOE COOBITUE (IJIEMEHTAPHBIN UCXO/) CITy4alfHOTO
OIbITa, CIy4allHOE COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHE HAXOIWTh
BEPOSTHOCTH CIIy4aHBIX COOBITHI B OIIBITax
C PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITHSIMH; YMEHHUE pPeliaTh 3aJa4uu
METOJIOM OpraHM30BaHHOTO TMepedopa M C UCHOIB30BaHHWEM IIpaBHIIa
YMHOXXCHHS; yYMEHUE OIICHUBAaTh BEPOSTHOCTH pPEAIbHBIX COOBITUH U
SIBJICHUM, MOHUMATh POJb MPAKTHUYECKH JOCTOBEPHBIX M MAIOBEPOSTHBIX
COOBITHI B OKpY’KAalOLIEeM MHpPE U B KM3HH; 3HAKOMCTBO C MOHSITHEM
HE3aBHCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEI U €r0 POIIBIO
B MacCCOBBIX SIBJICHUSIX
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YMeHne BbIOMpATh MOAXOMSIINA U3YYEHHBIM METOM IS PEIICHUS 3aJlayH,
IPUBOJIUTH IPUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEM B NIPUPOIE U
JKA3HU, DPACIIO3HABATh IIPOSIBICHUE 3aKOHOB MATEMAaTHKU B HCKYCCTBE,
ONUCHIBATh OTJIEJIbHBIE BBIIAIOIIAECS PE3YJbTAThl, IOJIYYECHHBIE B XOJE
pa3BUTHUSI MAaTEMAaTUKU KaK HAyKH, NMPUBOJHWTH MPUMEPHl MAaTE€MAaTUYECKUX

OTKpBITI/Iﬁ 1 X aBTOPOB B OTE€YECTBCHHOU U BCCMHpHOfI HCTOPUU

I[NEPEYEHb OJIEMEHTOB COIEPXAHMA, IIPOBEPJAEMBIX HA OI'D IIO

MATEMATUKE
Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA
1 Uucia v BBIYUCIICHUS
1.1 HatypasibHble U nenbie yncia. [Ipu3Haky AeIMMOCTH LEIIbIX YUCEl




Kon

IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS

OOBbIKHOBEHHBIE M JCCATHYHBIE JApPOOH, MPOIEHTHI, OECKOHEUHBIE

1.2
epUoInYecKue Apoou
13 Parmonanbueie uncna. ApupMeTHUECKHEe ONepalud C paluOHaTbHBIMU
] YHCIIAMA
14 JlelicTBUTenbHBIE Ynciaa. ApuMETHYSCKHUE ONEPalluK C JIeHCTBUTEIbHBIMU
] JHCIIAMA
L5 [TpubnuxEHHbIC BBIYMCICHUSA, MPaBUJIA OKPYTJCHUSA, NMPUKUAKA U OLEHKA
] pe3yJbTaTa BRIYMCICHUN
2 AnreOpandecKkue BbIpaKEHUS
2.1 ByKBeHHbIE BBIPAXKEHMSI (BBIPAYKEHUSI C IEPEMEHHbBIMHU)
29 Crenenp ¢ nensiM nokasareneM. CTeleHb C palMOHaJIbHBIM IOKA3aTEJIEM.
] CBoiicTBa cTENEHH
2.3 MHoOro4JIeHb!
2.4 Anrebpandeckas 1po0b
)5 Apudmernaeckuit KOpEHb HaTypaJIbHOU CTCIICHU. Jencreus
] C apu(pMETHUECKUMHU KOPHSIMH HAaTypaJbHOU CTENIEHU
3 YpaBHEHUs U HEPAaBEHCTBA
31 Llenble m apoOHO-panMoHaNbHBIE ypaBHEHHs. CHUCTEMbI U COBOKYIHOCTHU
] ypaBHEHHI
19 Ilenble n apoOHO-paLMOHaNbHbIE HepaBeHCTBA. CUCTEMBbI U COBOKYIHOCTHU
’ HEPABEHCTB
3.3 Penienuie TeKCTOBBIX 3aa4
4 UrcoBble OCIEI0BATEIHHOCTH
4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 33aHUs IOCIEJ0BATEILHOCTEN
40 Apudmernueckas u reomerpuueckas mnporpeccuu. Dopmyna CIO0XKHBIX
’ MIPOIICHTOB
5 DyHKIMH
@Oynkuus, cnocoObl 3amanus  QyHkuuu. ['padux  dynkmumn. OOnacte
ONpeNieIeHus W MHOXecTBO 3HaueHud ¢yHkumu. Hymm  ¢yHkuumm.
5.1. [IpoMexyTku 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIHH.
MaxkcumyMbl 1 MUHUMYMBI QyHKIMU. HanOomnbIiee 1 HauMeHblIee 3HaYeHUe
(YHKIIMY Ha IPOMEKYTKE
6 KoopauHaTs! Ha IpsIMO M INIOCKOCTH
6.1 Koopaunathas npsimast
6.2 JlexapTOBbI KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue Gurypsl U UX CBOCTBa
7.2 TpeyroabHUK
7.3 MHOroyrojabHUK1
7.4 OKpY’>KHOCTb U KPYT
7.5 M3MepeHne reoMeTpu4eckux BEITUUYUH




Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

7.6 BekTophl Ha JIOCKOCTH

8 BeposTHOCTB U cTaTUCTHKA
8.1 OmnuncarenbHas CTaTHCTHKA
8.2 BeposiTHOCTB
8.3 KombunaTtoprka
8.4 MuoxxecTBa
8.5 I'padmr
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