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INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISETCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIEro oOpa3oBaHHsS: OHA
oOecreurBacT U3yUeHUE IPYTUX TUCIUIUIMH, KaK €CTCCTBCHHO-HAYYHOT0, TaK U TYMaHUTapHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOAMMO AJIsi MPOJOHKEHUS 00pa30BaHUs U B MOBCETHEBHOM JKU3HU.
PazButne y oOyuaromuxcs Hay4yHBIX [PEACTAaBICHUN O MPOUCXOXKACHUU M CYIIHOCTU
anreOpandyeckux aOcCTpakiuii, crnocobe OTpakeHHs MaTeMaTHYeCKON HayKoil sBIEHUN U
IpOIIECCOB B TpUpOAE U OOIIecTBE, POJIM MAaTeMaTHUYECKOTO MOJAEIMPOBAHUS B HAYYHOM
MO3HAHUKM U B TPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHIO HAYYHOTO MHPOBO33PCHHUS M KAYECTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aalTaliyd B COBpEeMEHHOM IuppoBoM obuiectBe. M3yuenue
anreOpbl o0ecreunBaeT pa3BUTHE YMEHUS HAOI01aTh, CPABHUBAThH, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JEHCTBHUS W BBIBOJIBI, GopMyIHUpoBaTh yTBepkacHUS. OCBOCHHE Kypca aireOphl oOecrieunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYy4YaloluXcs: OHM HCHOJB3YIOT JEAYKTUBHBIE U
WHAYKTUBHBIE PACCYXACHHS, 00OOIICHHEe M KOHKPETH3AIUI0, a0CTparupoOBaHUE U AHAJIOTHIO.
OOyuenune anreOpe mMpeArnonaraeT 3HAYUTEIBHBIA OOBEM CaMOCTOSTENLHON NEATEeIhHOCTH
o0OydaroIuxcsi, TMO3TOMY CaMOCTOSITENIbHOE pEIIeHHWEe 3ajad  sBISETCS  peaju3aunuen
JESTEIbHOCTHOT'O IPUHIINIIA O0yYEHUSI.

B crpykrype mporpamMmbel ydeOHOro Kypca «Aunredpa» Uis OCHOBHOTO OOILEro
0o0pa30oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJEp)KATEIbHO-METoAWYecKue IuHuM: «Yucna u
BBIYHCIICHHSY, «ANTeOpandecKue BBIPpAKCHUSN», «YpaBHEHUS M HEPaBEHCTBa», «DyHKIHUN».
Kaxxgas u3 3TUX coaepKaTeIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSHKEHUHU TPEX JIeT
U3YyYEeHUS Kypca, B3aUMOJICUCTBYS C APYTUMU €ro JHHHUSIMH. B X0/1e u3ydeHus yueOHOTro Kypca
00y4JarOIUMCS TPUXOIUTCS JJOTHIECKH PACCYKIATh, UCIIOJIB30BATh TEOPETUKO-MHOXKECTBEHHBIN
s3BIK. B CBsI3W ¢ 3TUM B mporpamMmy y4eOHOTO Kypca « Anredpay BKIIOYCHBI HEKOTOPHIC OCHOBBI
JIOTUKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTH4ecKoro oOpa3oBaHUs U
CIOCOOCTBYIOIME OBNAJACHUIO OOYYArOIIMMHCS OCHOB YHHBEPCAJIbHOIO MAaTEMaTHYECKOTO
si3pika. CopepKaTelbHOW U CTPYKTYPHOW OCOOEHHOCTBIO yU4eOHOTO Kypca «Anredpay sBIsSeTCS
€ro MHTETPUPOBAHHBIN XapaKTep.

Copepxanune nuHUU «Yucia W BBUKCICHHS» CIYXXKUT OCHOBOM [UIsl JajbHEHIIero
U3YYECHHUS MaTEeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYAIOMIMXCS JIOTMYECKOTO MBIIUICHUS,
(OPMUPOBAHUIO YMEHHSI TOJIb30BATHCS AITOPUTMAMHU, & TAKXKE MPHOOPETEHUIO MPAKTHUECKUX
HABBIKOB, HEOOXOJUMBIX JUIS TIOBCEIHEBHOW XH3HU. Pa3BUTHE TOHATHS O YHCJIC Ha ypPOBHE
OCHOBHOTO 00111ero 00pa3oBaHMs CBS3aHO C PAMOHAIBHBIMH M HWPPALMOHAIBHBIMU YHCIIAMHU,
dbopMUpOBaHUEM MPEACTABICHUN O JEHCTBUTENHLHOM 4YHCIE. 3aBEpIICHHE OCBOSHUS YUCIOBOM
JIMHUAW OTHECEHO K cpellHeMY 00IeMy 00pa30BaHUIo.

CoxepxaHue JBYyX alreOpamdecKux JUHUH — «AnreOpandeckue BBIPAKEHUS) U
«YpaBHEHUSI M HEpPaBEHCTBa»  CHocoOCTByeT  (GOPMHUPOBAHHIO y  OOyYarommxcs
MaTEeMaTHYECKOTro anmnapara, HEOOXOAMMOTO sl pEelIeHUs 3a7ad MaTEeMaTHKH, CMEXKHBIX
MIPEIMETOB U MPAKTHKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO 00IIeTro oOpa3oBaHus
y4eOHBIH  MaTepuan TPYNIHPYETCSs BOKPYT  pallMOHAIBHBIX  BBIpOKEHHH.  AnreOpa
JEMOHCTPHUPYET 3HAUCHUE MATEeMAaTHUKH KaK S3bIKa JJIi MOCTPOCHUS MAaTEMaTHUYECKUX MOJIENECH,
OTIHMCAHUs TIPOLIECCOB W SIBJICHUN peanbHOro mMupa. B 3amaun oOydeHust anreOpe BXOMIT TaKKe
JTaJBHEUINIee Pa3BUTHE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOJUMOTO, B YAaCTHOCTH, IS
OCBOEHHUSI Kypca HUH(GOPMATUKHU, U OBJAJCHHE HaBBIKAMHU JIEAYKTHBHBIX PAaCCYXICHHIA.



[IpeoOpazoBanre CUMBOIBHBIX (POPM CIIOCOOCTBYET PAa3BUTHUIO BOOOpAXKEHUs, CIIOCOOHOCTEH K
MaTeMaTH4YeCKOMY TBOPUYECTRBY.

Conepxanne  (QyHKIMOHAIbHO-TpAaQUUECKOW JIMHUM  HAIEJIGHO HA  MOJy4YeHHE
00y4JarOIUMUCS 3HAHUH O QYHKIUSAX KaK BaKHEHIICH MaTeMaTHYECKONH MOJCIH Il OIUCAHUS
U HCCIIeIOBaHUsl pa3HOOOpa3HBIX IMPOLIECCOB M SIBJICHHM B mpupoje U obmiectBe. M3yuenue
MaTepuaiga CHOCOOCTBYET pAa3BUTHIO y OOydYalOmIUXCs YMEHHS HCIIOJNb30BaTh Pa3UYHbIC
BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MAaTEMaTUKHA — CIIOBECHBIC, CHMBOJWYECKHUE, rpaduueckue,
BHOCHUT BKJIJ B (JOPMUPOBAHUE MPECTABICHUNA O POJIM MAaTEMAaTUKH B PA3BUTHH LIUBWIIM3AIIUN
U KYJIbTYPBI.

CornacHo yueOHOMYy IUIaHy B 7-9 Kiaccax u3ydaercs Y4eOHBIH Kypc «Anredpay,
KOTOPBIM BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3/ielibl coaepkanus: «Uucia U BBIYHCICHUS,
«AnrebpandecKkue BEIPOKECHUS, « Y paBHEHUS U HEPABEHCTBA», « DyHKIIMI.

Ha w3ydenne ydeOHOTO Kypca «Anrebpa» B 7 kiacce orBoautcs 102 daca (3 yaca B
Hezeno), B 8 kiacce — 102 gaca (3 daca B Heziento). B ¢Bsi3u ¢ mpa3aHUKaMH, BBITIAIAIOIIMMU Ha
Oymuue aau (30 cenTsOps, 4 HOAOPsI, 23 derpans, 11 Mas), a Takke MEPEHOCOM BBIXO/IHBIX Ha 3
HOs10ps, 31 nexabps, 9 mapra, 13 anpens, 12 mas, Ha uzydyeHue yueOHOro Kypca «l'eomerpus» B
7 ximacce paktuyecku otBoauTcs 98 yacos, B 8 kiacce (hakTHIECKH OTBOAUTCS 97 4acos.



COJEP)KAHUE OBYYEHUA
7 KJIIACC

Yucia v BbIYUCTICHUSA

JpoOu OOBIKHOBEHHbBIE M JECSATUYHBIE, MEPEX0]] OT OAHOM (OpMBI 3amUcH Jpodel K
npyroi. IlonsaTHe panuoHaIbHOrO 4MCia, 3alKCh, CPABHEHUE, YIIOPSAIOUYNBAHNE PAllMOHAIBHBIX
yrcen. ApudmMerndeckue ASUCTBUS ¢ PallMOHATIBHBIMHU YucliaMu. Penenue 3amay U3 peanbHOM
IIPAKTUKU Ha YacCTH, Ha ApoOu.

CreneHp ¢ HaTypajJbHBIM IIOKa3aTelieM: OIpelesieHHe, peoOpa3oBaHue BbIpaKEHUHM Ha
OCHOBE ONpeAeeHUs, 3anich 00abIuX ynucen. [IponeHTsl, 3anuch MPOLEHTOB B BUJIE IPOOH U
IpoOu B BHJE MPOLEHTOB. TpHU OCHOBHBIC 33[a4d HAa MPOILEHTHI, PELICHUE 33a]a4 U3 peallbHOU
HPAKTHKU.

ITpuMeHeHne NPU3HAKOB JAECIUMOCTH, PA3JIOKEHNE HA MHOXKHUTEIN HATYPAJIBHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIE MIPsIMasi U 00paTHAast IPONOPLHUOHATILHOCTH.

Anredpanyeckne BbIpaKeHUs

IlepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUSA C NEPEMEHHOM. JlommycTUMBbIE 3HA4YEeHUS
nepeMeHHbIX. IlpencraBneHue 3aBUCHMOCTM MEXIY BEIMUYMHAMM B BUAE (HOPMYJIBL
Boruncnenus no gpopmynam. [IpeobpazoBaHne OyKBEHHBIX BBIPAKEHUH, TOKIECTBEHHO paBHBIE
BBIPa)KEHUS, TIPAaBUIIa NPeoOpa30BaHUsl CyMM M TPOM3BEICHUM, MMpaBHia PACKPBITUS CKOOOK U
IPUBEICHUS TOJIOOHBIX CIaraeMbiX.

CBolicTBa CTENEHU C HATYPAJIBHBIM I10Ka3aTEIEM.

OpHowieHbl 1 MHOrowieHsl. CteneHs MHOrouieHa. Cllo)kKeHHE, BBIUNTAHUE, YMHO)KEHHE
MHOTOWICHOB. @OpMyJibl COKPAIIEHHOIO YMHOKEHHMs: KBagpaT CyMMBbl M KBaJpaT pPa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3inokeHne MHOTOWICHOB HA MHOKUTEIIH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHUe, KOPEHb YpaBHEHUS, MIpaBUia NMpeoOpa30BaHUs ypaBHEHHs, PaBHOCHIBHOCTh
YpaBHEHUM.

JluneliHoe ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIIO KOPHEW JIMHEWHOIO YypaBHEHUS,
penieHne JMHEHHbIX ypaBHeHUM. COCTaBlIEHHME YypaBHEHHWI MO YCJIOBHIO 3ajadyu. PerieHue
TEKCTOBBIX 3a7]a4 C TIOMOIIBIO YPaBHEHUH.

JluHeliHOe ypaBHEHHE C ABYMs MEpeMeHHBIMHU U ero rpaguk. Cucrema AByX JIMHEHHBIX
YpaBHEHHU C JIByMsl TNEPEMCHHBIMHU. PelieHne cHUcTeM ypaBHEHUH CIOCOOOM ITOACTAaHOBKH.
[TpumMepsl perieHrs TEKCTOBBIX 3a7au ¢ TOMOIIBIO CUCTEM YpaBHEHUH.

DOyHKUUH

Koopaunara Toukn Ha npsmol. UucinoBbele NpoMexyTKu. PaccrosHue Mexay AByMs
TOYKaMHU KOOPJAMHATHOU IIPSIMOM.

[MpsmoyronpHast cuctema koopawHat, ock OX m Oy. Alcmucca u opauHaTa TOYKHA Ha
KoopauMHaTHOM miockocTu. Ilpumeps! rpadukoB, 3agaHHbIX (opmyiaamu. UYreHue rpadukoB
peanpHbIX 3aBUcuUMOcTei. [lonstue ¢ynkuun. I'padpux ¢ynkumu. CpoiicTBa  (QyHKIMIL.
Jluneitnas Qyukuus, e€ rpaduk. ['padux GyHkimu y = |X|. ['paduueckoe pelieHne THMHEHHBIX
YpPaBHEHUH U CUCTEM JIMHEHHBIX YPABHEHH.

8 KJIACC

Yucaa ¥ BLIYUCIEHUS



KBaapatueiii kopeHb u3 uucia. [lonstue 00 wuppanmoHaabHOM uYucie. JlecsTuaHbie
NpuOIMKEHUsT UppalMoHaIbHbIX yncen. CBoiicTBa apupMETHYECKUX KBAJApPaTHBIX KOpHEH U UX
OpUMEHEHHEe K MpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHUM M BbIUUCIEHUSAM. [lelicTBUTENbHBIC
YyHCIIa.

Crernens ¢ 1enbIM I10Ka3aTeaeM U €€ cBoiicTBa. CTaHgapTHas 3alych YKCIa.

Anredpanyeckne BbIpaKeHUs

KBaapatHbIi TpEXUIIEH, pa3I0KEHUE KBAIPATHOTO TPEXWICHA HA MHOKUTEIH.

Anrebpanueckass JapoOb. OcHOBHOE CBOMCTBO anredpanyeckoit npobu. CroxeHue,
BBIUUTAHUE, YMHOXKEHUE, JIeJIeHNue airedpanueckux Apodeil. PannoHanbHble BBIpaXKEHUS U MX
npeoOpa3oBaHueE.

YpaBHeHus U HepaBeHCTBA

KBanpatHoe ypaBHeHue, (opMyia KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHMH, CBOJMIIMXCA K JIMHEHHBIM H KBaapaTHbIM. [Ipocteiimme apoOHO-
paluOHaIbHbIE YPaBHEHUS.

['padmyeckas uHTEpHpeTaluss ypaBHEHUN C JIByMs MEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YpPaBHEHUN C JBYMs I€peMEHHBIMU. lIpuMepbl pemeHus CUCTEM HENMHEMHBIX YPAaBHEHHM C
JBYyMsI IEPEMEHHBIMHU.

Pemienue TekcTOBBIX 3a7au alreOpandeckuM CrioCoOOM.

UuciioBble HEpaBeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OAHOW IEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIuHeEiHbIE HepaBEeHCTBA C OJHOM IepeMeHHOW. CHucTemsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKUUHA

[Tonsitue @ynkuuu. O6nacTh onpeaesneHns U MHOXKECTBO 3HaueHul ¢GyHKiuu. CrnocoOs
3anaHus QyHKIUH.

I'papuk ¢dynkuun. Yrtenue cBoiicTB QyHkiuu no e€ rpaduky. Ilpumepst rpadukos
(GYHKIHMH, OTpaXXaloLUX pealbHbIe IPOLECCHI.

@OyHKIUY, ONKUCHIBAIOIINE MPSIMYI0 M OOpaTHYO MPONOPIMOHAIBHBIE 3aBUCUMOCTH, MX
rpadukn. @yuximn y = X2, y = X3, y = VX, y=|x|. ['padudeckoe pemenne ypaBHEHHIT # CHCTEM
YPaBHEHHUHU.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBHIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS NPOrpaMMbl ydeOHOro Kypca «Anredpa»
XapaKTepU3yIOTCH:

1) narprnoTn4yecKoe BOCIIUTAHUE:

IpOsIBIEHUEM MHTEpeca K IMPOLUUIOMY M HACTOSIIEMY pPOCCHUIICKOM MaTeMaTuKH,
LICHHOCTHBIM OTHOIIEHHWEM K JIOCTH)KEHUSAM POCCUHCKHX MAaTEeMAaTUKOB M POCCUICKON
MaTeMaTUYECKOM LIKOJIbI, K UCTIOIb30BAHUIO 3TUX JTOCTHIKEHUH B IPYTHX HayKax M MPUKIIAJIHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TFOTOBHOCTBIO K BBIMOJHEHUIO OOA3aHHOCTEH TIpakJaHMHA M pealn3aluu ero Ipas,
OpEeJCTaBICHUEM O MaTEeMAaTUYeCKMX OCHOBaX (YHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYD,
SIBJICHUH, TPOIIEyp TPa)KIaHCKOTro olmiecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXJIEHUIO 3TUYECKUX MPOOJIEeM, CBA3AHHBIX C NPAKTHMYECKUM IPUMEHEHUEM JOCTHKEHUMN
HayKH, OCO3HAHUEM Ba)KHOCTU MOPAJIbHO-3TUYECKUX IPUHIIUIIOB B JESITEIHOCTH YUEHOIO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOW Ha aKTUBHOE y4acTHE B PELUECHUM MPAKTUYECKUX 3a/Jad MaTeMaTUYECKOU
HAIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMAaTUYECKOT0 0Opa30BaHUsl HAa MPOTSKEHUH BCel
KHU3HU I YCHEIHONW NMpo(ecCHOoHaNbHOM AEeSITeNbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHH,
OCO3HaHHBIM BBIOOPOM U TIOCTPOCHHEM WMHIMBHIyaJbHOH TpaeKTOpUM OOpa30BaHUS U
KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTMYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K SMOLIMOHAIBHOMY M 3CTETHUECKOMY BOCIPHITHIO MAaTEeMAaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHUH, pacCyKJICHHH, YMEHUIO BHJIETh MaTeMaTHIECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 NO3HAHHUSA:

OpHUEHTAle B JIEATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuyHBIX MpeACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSA 4YeJIOBeKa, MPHPOJBl MU 0OIIecTBa, NOHUMaHHEM
MaTeMaTHYeCKOM HayKH Kak cdepbl YelOBEUeCKOW JesTeIbHOCTH, ATAloOB €€ pa3BUTHUA U
3HAYUMOCTH JUISl Pa3BUTHUS LIMBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTHYECKON
KyJIbTYypOH Kak CpeICTBOM T[IO3HAHHUS MHUpPA, OBJIAJIEHUEM MPOCTEHIIMMH HaBbIKAMU
UCCIIEI0BATENIbCKON AESATEIbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (¢GopMHpPOBaHME  KYJbTYPbl  310POBbS W
IMOLMOHAJIBLHOIO 0J1aronoJIy4us:

FOTOBHOCTBIO TPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax CBOEro 3J0POBbS,
BEJICHUS 3[J0POBOTO 00paza KM3HM (370pOBOE NMUTaHHUE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U
OTIbIXa, peryiisipHas (QHU3MUEcKass aKTUBHOCTBH), CPOPMHPOBAHHOCTHIO HaBbIKa pediIeKcuw,
IIpU3HAHUEM CBOETO IIPpaBa Ha OIIMOKY M TaKOI'o K€ MpaBa JPYroro 4yejloBeKa;

7) 3K0JIOTHYECKOe BOCTIUTAHUE:

OpHEHTale Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HaHMU NI peleHus 3aiad B 001acTH
COXPAHHOCTH OKpYXalolled cpelpl, MJIaHUPOBAaHUS IIOCTYIIKOB M OLEHKM HMX BO3MOJKHBIX
HOCHEACTBUM JUIsl OKpY’Karollel cpefbl, 0OCO3HAaHUEM TJI00aNbHOIO XapakTepa 3KOJIOTHYEeCKHX
npo0JIeM U MyTel UX peleHus;



8) aganTanms K H3MEHAIMMCS YCI0BHAM COIUAILHON M IPUPOAHOIi Cpeabl:

TOTOBHOCTBIO K JICHCTBUSAM B YCIOBMSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 NPAKTHUECKYIO JESATEIBHOCTb, B TOM YHUCJIE YMEHUE YUUTHCS Y APYIHX
Jro/Iel, MPUOOpETaTh B COBMECTHOM JESTEILHOCTH HOBBIC 3HAHWS, HABBIKM W KOMIICTCHIIH W3
OIbITa IPYTHX;

HE0O0XOIMMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHHM, B TOM 4ucie (GOpMyIUpPOBATh UJEH,
HOHATHS, TUIIOTE3bl 00 OOBEKTaxX W SIBJICHUSAX, B TOM YHUCIIE paHEe HEH3BECTHBIX, OCO3HABATh
neuIUThl COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CHOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CUTYalMIO, BOCIHPUHUMATh CTPECCOBYIO
CUTYyallMI0O KaK BbI30B, TpeOylOIIMH KOHTpMEp, KOPPEKTHPOBATh MPUHUMAEMblE pELICHUS U
neicTBus, pOpPMyINPOBATH U OLIEHUBATH PUCKH U TIOCIEACTBHS, (POPMHUPOBATH OIIBIT.

METAINPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTeIbHBIE YHUBEpPCAJIbHbIE y‘leﬁHBle JeicTBUA

Ba3zoBble JJornueckue neiicTBuA:

® BBUIBJISATH M XapaKTEpU30BaTh CYILIECTBEHHbIC MPHU3HAKM MAaTEeMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUNA MEXAY MOHATHAMHU, (POPMYyIMPOBATH ONPEACICHUS MOHSATHIHA,
YCTaHABJIMBATh CYLIECTBEHHbIN NMPU3HAK KJIACCU(PHUKALMU, OCHOBAHUSA AJIsl 0000IIEHUS
U CpaBHEHMS, KPUTEPUU IIPOBOJMMOIO aHAJIN3a;

® BOCIPUHHUMATH, (hOPMYyIMPOBaTH W MPEOOPA30BHIBATH CYXKIACHUS: YTBEPIUTEIbHBIC U
OTpHILIATENIbHbIE, €IMHUYHBIE, YACTHbIE U OOIINE, YCIOBHBIE;

®  BBIIBIIATH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aHMOCBSI3H U TIPOTUBOpPEYHS B (haKTax,
JTAHHBIX, HAOMIONEHUSX W YTBEPKICHUAX, IpelyiaraTb KPUTEPUH ISl BBISABICHHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

e JlefaTh BBIBOJBI C MCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, ACIYKTHBHBIX M MHJYKTHBHBIX
YMO3aKIYEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

e pa3dupaTh JOKa3aTeNbCTBA MAaTEeMAaTUYECKUX YTBEpXKJIEHHH (MpsiMble H  OT
MIPOTHBHOTO), MPOBOAUTH  CAMOCTOSITEIBHO  HECIOXKHBIE  JI0Ka3aTeJbCTBa
MaTeMaTHYeCKUX (AaKTOB, BBICTPAWBaTh AapryMEHTAIMIO, TPUBOIUTH TPUMEPHI U
KOHTpIpUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCyKICHHUS;

e BBIOMpaTh croco0 pemieHus y4eOHOHM 3amaun (CpaBHHUBATh HECKOJIBKO BapUaHTOB
peleHus, BEIOUpaTh HanbosIee MOIXOAALINNA ¢ YYETOM CaMOCTOSTENbHO BBIAEICHHBIX
KpUTEPUEB).

Ba3oBble uccienoBare/bckue 1eCTBUSA:

® CNONB30BaThb  BOIPOCHI  Kak  HUCCIIEOBATEIbCKUNA  MHCTPYMEHT  IO3HAHUS,
dbopMyupoBaTh BOITPOCHI, ¢dukcupymomue MIPOTUBOpEYHE, npobiemy,
CaMOCTOSITEJIbHO yCTaHABJIMBaThb MHCKOMOE M JaHHOe, (OpMHUpPOBATh THUIIOTE3Y,
apryMEHTHPOBAaTh CBOIO MO3ULIMIO, MHEHUE;

® [POBOJUTH IO CAMOCTOSTEIbHO COCTABJICHHOMY IUIAHY HECJIOKHBIA SKCIEPHUMEHT,
HEOOJIBIIIOE MCCIIEJIOBAHUE 110 YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTU4ecKoro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXK]Ty COOOM;

® CaMOCTOATENBbHO (opMynupoBaTh OOOOIIEHHMS H  BBIBOJABI IO  pe3yJbTaTaM
MIPOBEIEHHOTO HAOJIOJEHUSI, UCCIIEJOBAHUS, OLEHUBATh JOCTOBEPHOCTh IMOJIYYEHHBIX
Pe3yIBTAaTOB, BBIBOJIOB U 000OIICHMIA;
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MPOrHO3UPOBATH BO3BMOKHOC PAa3BUTUC NPOLCCCA, 4 TAKIKC BbIIBUTATH ITPCATIOJIOKCHHUA
O €ro pa3sBUTHUH B HOBLIX YCJIOBHAX.

Paborta ¢ unopmanmeii:

BBISIBJIATh HEJIOCTATOYHOCTh U HU30BITOYHOCTH MH(POPMAIIMH, TAHHBIX, HEOOXOIUMBIX
JUTS pEIICHUS 3a]1a4H;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGPOPMAIUIO
pa3IMYHbIX BUJOB U (DOPM MpeACTaBICHHUS;

BbIOMpaTh GOpMy IpeaCcTaBiIeHUs UH(POPMALIMK U UJUTIOCTPUPOBATH pelllaeMble 3a7aun
CXeMaMHu, IuarpaMMaMu, UHOU rpaduKoi U X KOMOMHAIIUSIMU;

OIICHUBATh HAJEKHOCTh MHGOPMAILIUU IO KPUTEPUSIM, MPEATOKEHHBIM YUUTEIEM MU
c(OpMyYITMPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHUKATHBHBIE YHHBepcaJlbHble Y4eOHbIe el CTBHA:

BOCIIPUHUMATh U (OPMYIIHPOBATH CYXJACHUS B COOTBETCTBUU C YCIOBHUAMHU M LEISAMU
oOlIeHMs], SICHO, TOYHO, I'PaMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MMOSCHEHUS M0 X0y pelIeHUs 3a7aul, KOMMEHTHPOBATh
MOJIyYEHHBIH pe3ysbTar;

B X0J1e 00CYX/IeHUS 337aBaTh BOMPOCHI [0 CYIIECTBY 00CYKIaeMOW TeMbI, IPOOIEMBI,
pemaeMOi  3aJayM, BbICKa3blBaTh MJIEH, HAICJIEHHblE Ha TIOMCK peIleHus,
COIOCTABJIATh CBOM CYXKIEHUS C CYXACHHUAMHU JPYIMX YYacTHUKOB JMAJIOra,
0oOHapy>KuBaTh pa3jIMyuue U CXOJICTBO MO3UIMI, B KOPPEKTHOH (hopme popMyIupOBaTh
pasHoracusi, CBOM BO3PAKEHUS;

MIPEJICTaBIATh Pe3yIbTaThl pEeUICHUs 3a7aud, SIKCIEPUMEHTa, UCCIEI0BaHUs, TPOEKTa,
CaMOCTOSITENILHO BBIOMpATh (opMaT BHICTYIUICHHMSI ¢ YYETOM 3ajad Mpe3eHTalud U
0CcOOEHHOCTEH ay TUTOPHH;

MOHMMATh M HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAMBHUAYaNbHON pPabOTHI
NIPY PEUIeHNU Y4eOHBIX MaTeMaTUIECKHX 3a/1a4;

IIPUHUMATD 1I€JIb COBMECTHOM IE€ATEIbHOCTH, IJIAHUPOBATh OPraHU3al[Ml0 COBMECTHON
paboThl, pacmpenensTh BUABI padOT, OrOBapUBATHCSA, OOCYXIaTh TpOLECC U
pe3yabTaT paboThl, 000011aTh MHEHUST HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (OOCYKICHHS, OOMEH MHCHHSIMH,
MO3TOBBIE IITYPMbI M JPYTHUE), BBIOJIHATH CBOIO YacTh pabOThl U KOOPIWHUPOBATH
CBOM JICHCTBUS C JIPYTUMH YJ€HAMH KOMaH[bl, OIICHUBATh KaueCTBO CBOErO BKJIaJa B
00K MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHble YHUBepPcaJbHbIE YUeOHbI€ 1eHCTBUS
Camoopranmu3anusi:

CaMOCTOSITENIbHO COCTABJISITh IIJIaH, aJTOPUTM pEIIEeHUs 3aJaud (WIM €ro 4YacTh),
BbIOMpaTh CIOCOO pelIeHHs C y4E€TOM HMEIOLIUXCS PECYpcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHUPOBATh BapUaHThl PELICHUH C y4ETOM
HOBOH MH(OpPMAIHH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJICKT:

BIIQJIETh CITOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI TIPOIiecca U pe3ysIbTaTa PelIeHus
MaTeMaTUYeCKOH 3a1adn;
HpGI[BI/IILGTI) TPYI[HOCTI/I, KOTOpI)IC MOFYT BO3HI/IKHYTI) HpI/I peIIICHI/II/I 3a1a4u, BHOCUTH
KOPPEKTUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIHCTB, HAHJACHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;



® OILICHUBATh COOTBETCTBHUE pPE3yJIbTaTa JEATEIbHOCTH MOCTABICHHON 1IEJIM U YCIOBUSM,
OOBSCHATh TMPUYUHBI JOCTHIKEHUS WM HEJAOCTHIKEHUS IIeJIM, HAXOAUTh OIIHOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY .

NNPEIMETHBIE PE3YJ/IBTATbBI

K xoniy obOydenuss B 7 kJjacce OOydYarOIIMICS MOJYYUT CICAYIOMINUE TMPEIMETHBIE
pE3yJIbTaThI:

Yucia v BbIYHMCICHUSA

BrimonHATe, couyeTas yCTHbIE M NHCbMEHHBbIE NPUEMBI, apu(MeTHdecKue IeHcTBUS C
palMOHAIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHMs] YMCIOBBIX BBIPAKEHWH, NMPUMEHATh Pa3HOOOpa3Hble CHOCOOBI U
npuéMbl  BBIYUCIICHUS 3HAYEHWH JPOOHBIX BBIPAXKEHUH, COAEpIKALIMX OOBIKHOBEHHbIE U
JeCSTUYHBIE TPOOH.

[lepexonuTh OT 01HOM (HhOPMBI 3amUCH YUCeN K JIpyroi (peoOpa3oBbIBaTh JECATUUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATUYHYI, B YaCTHOCTH B OECKOHEUYHYIO
JECATUYHYIO IpO0OB).

CpaBHUBATh U YIIOPSAI0UMBATH PALIMOHAIBHBIE YHCIIA.

OKpyriasTh yucia.

BBINOIHATE NPUKUAKY M OLICHKY pe3yJbTaTa BBIYMCIEHUH, OLIEHKY 3HAYEHUN YHMCIIOBBIX
BBIPAXEHUI. BBINIOIHATE NEUCTBUS CO CTENEHSIMU C HATYPAJIbHBIMU [TOKA3aTEISIMHU.

[IpumeHsTh IpU3HAKK JETMMOCTH, Pa3I0KEHNE Ha MHOXKUTEIN HAaTypaJbHBIX YHCEL.

Pemarh npaKkTHKO-OpUEHTUPOBAHHBIE 3ajaud, CBS3aHHbIE C OTHOILEHUWEM BEJUYMH,
IIPONOPLHOHAIBHOCTHIO BEIMYNH, IPOLEHTAMH, HHTEPIIPETUPOBATh PE3YJIBTATHI PEIICHUS 3aaa4
C Y4€TOM OTpaHUYECHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMaTPUBAEMBIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUSs

Hcnonp30BaTh anredpanyeckyo TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpoliecce
OCBOCHMS yUeOHOT0 MaTepuania.

HaxoauTe 3HaueHust OyKBEHHBIX BBIPRXKEHUH MPH 33 JaHHBIX 3HAYECHUSAX [TEPEMEHHBIX.

BrmonsaTe npeoOpa3oBaHus 1EJI0r0 BRIPAKEHUS] B MHOTOWICH MPUBEICHUEM TOA0OHBIX
CJIaraeéMbIX, paCKpbhITHEM CKOOOK.

BBINONHATE YMHO)KEHHE OJHOYJICHA HAa MHOTOYIEH M MHOIOYJIEHAa Ha MHOTOYJIEH,
OPUMEHSTH (POPMYJIIBI KBaJpaTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcyLecTBIATh Pa3ioKEHNE MHOTOWIEHOB HA MHOXKUTEIM C IOMOIIbIO BBIHECEHUS 3a
CKOOKHM OOIIero MHOXHUTEJs, TPYyNIUPOBKU ClaraeMblX, IpUMEHEHUs: (HOpMys COKpaIIEHHOTO
YMHOKEHUS.

[TpumensaTs mnpeoOpa3oBaHUsl MHOTOWICHOB Ui pELICHWs pa3iuyHbIX 33734 U3
MaTEMaTHKH, CMEKHBIX MPEIMETOB, U3 PEATILHOU MPAKTUKU.

Hcronp30BaTh CBOMCTBA CTETICHEW ¢ HATypaJIbHBIMU MOKA3aTEISIMU JJI MPEe0Opa3oBaHUs
BBIPAKCHU.

YpaBHeHUs1 1 HEPABEHCTBA

Pemate nuHENHHBIE ypaBHEHUS C OJHOW MEPEMEHHOMW, NMPUMEHss MpPaBWIA MEPEXona OT
HUCXOOHOIO YPaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepATh, SBISETCS 1M YUCIO KOPHEM
YPaBHEHHS.

[TpumeHsTH rpaduueckue MeTObI P PEIICHUH JTMHEHHBIX YPAaBHEHUH U UX CHCTEM.



[TonGupats mpUMepsI Map YUCel, SBISIOLIMXCS PEIIEeHUEM JTJMHEHHOTO YPaBHEHHUS C IByMsI
HepEeMEHHBIMH.

Ctpoutb B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHS C JBYMS
NIepEMEHHBIMH, TI0JIB3YSCh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUSI.

Pemate cucrembl ABYX JMHEHHBIX YpPaBHEHUH C JIByMsl NE€PEMEHHBIMH, B TOM 4YHCIE
rpau4ecKu.

CocTaBisiTh M pemath JUHEHHOE ypaBHEHHE WIM CHUCTEMY JIMHEHHBIX YpPaBHEHUH IO
YCIIOBUIO 3aJlayM, HWHTEPIPETHUPOBAaThH B COOTBETCTBHMM C KOHTEKCTOM 3a/ayd MOJIY4YEHHBIN
pe3yJbTar.

DOyHKUUHA

N300pakaTh Ha KOOPIMHATHOM TPSAMOW TOYKH, COOTBETCTBYIOIIME 3aJIaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3alKiChIBaTh YHUCJIOBBIE NPOMEXKYTKH Ha
areOpanyeckoM s3bIKe.

OrmedaTh B KOOPAMHATHOM IIJIOCKOCTM TOYKM M0 33JaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHbIX QyHKIuid. CTpouts rpaduk GyHKIuN Y = [X|.

OnuceiBaTh € NOMOIIBIO (YHKIMHA W3BECTHBIE 3aBUCHUMOCTH MEXKIY BEJIMYMHAMHU:
CKOpPOCTb, BpEeMs, PAcCTOSHUE, L€Ha, KOJUYECTBO, CTOMMOCTb, IPOM3BOJUTEIBHOCTb, BPEM,
00BEM paboOTHI.

Haxoauts 3Hauenue GpyHKIMM 10 3HAYCHUIO €€ apTyMeHTa.

[Tonumates rpaduyeckuil cnoco0 NpeCTaBICHUS U aHaIu3a MHPOpMAIUH, U3BJIEKATh U
UHTEPIPETUPOBATH HHPOPMALIMIO U3 IPa(QUKOB peanbHbIX IPOLIECCOB U 3aBUCUMOCTEH.

K xoHumy oOydenuss B 8 kiacce oOyyaromiuiicsi HOJIYYUT CIEOYIOIIHME IPEAMETHBIE
pe3yIbTaTHhI:

Yuciaa v BBIYMCTIEHUS

Hcronb30BaTh HadalbHBIE MPEACTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX YWCET IS
CpPaBHEHHMSI, OKPYTJIEHUS M BBIYHCICHUHN, M300pakaTh [EHCTBUTENIbHBIE YHUCJIa TOYKAMHU Ha
KOOPJMHATHOM IIPSIMOM.

[IpumeHATh TOHSATHE apUPMETHUECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIE
KOPHH, MCTIOJIB3YSI P HEOOXOAMMOCTH KaIBKYJISATOP, BBITIOJIHATH MPE0Opa30BaHUs BEIPAKCHHH,
CoZIepXKalIuX KBaJpaTHbIe KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHE.

Hcnonp3oBarh 3amucu OOJBIIMX W MaJbIX YHCEN C MOMOIIBIO JIECATHUYHBIX JpoOed u
cremneneit uncna 10.

AulredpanyecKkue BbIpasKeHUs

[IpuMeHsSTh TOHSITHE CTENEHH C IEJBIM TOKa3aTelieM, BBIMOIHATh MpeoOpazoBaHUs
BBIPKEHHM, COJEPIKAIUX CTETICHH C IIEJIBIM TTOKa3aTelIeM.

BBITIOTHATE  TOXAECTBEHHBIE MPEOOpa30BaHUSI PAIMOHATBHBIX BBIPAKECHHN Ha OCHOBE
MpaBWJI ICUCTBUI HAJ MHOTOYJICHAMH U alreOpanvdecKuMU IPOOsSMH.

PacknanpiBaTh KBapaTHBIA TPEXUIIECH HA MHOXKHUTEIH.

[Ipumensats mpeoOpa3oBaHMsl BBIPAXKEHUW IS PEIICHHUs] Pa3IMYHBIX 3a1ad U3
MaTEeMaTHUKH, CMEKHBIX TIPEIMETOB, U3 pPeaJTbHOMN MPAKTHUKH.

YpaBHeHusi U HEpaBEeHCTBA

Pemiats nuHeliHble, KBaJpaTHbIE YPaBHEHUS U pPallMOHAIbHBIC YPABHEHUS, CBOISIINECS K
HUM, CUCTEMBI IBYX YPaBHEHHH C IBYMsI IEPEMEHHBIMH.
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[IpoBOaMTH MpOCTENIINE UCCIIEAOBAaHNS YPABHEHUN U CUCTEM YPAaBHEHUI, B TOM YHUCIE C
NpUMEHEHHEM TrpaHuuecKux IMpeacTaBiIeHui (ycTaHaBIMBaTh, HMEET JIM YpaBHEHHE WU
CUCTEMA YPaBHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexonuTh OT ciioBeCHOW (OPMYJIHMPOBKM 3aJaud K €€ anredpandyeckol Mojaenu ¢
MOMOIIbI0 COCTABJIGHUS YPaBHEHMsI WJIM CHUCTEMbl YpaBHEHUI, HMHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3a/1a4y MOJIYUYEHHBIN PE3yJIbTaT.

[TpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLICHKH, PEIATh JIMHEHHbIE
HEPAaBEHCTBA C OJIHOM NEPEeMEHHOM M HUX CHUCTEMbl, JaBaThb I'paUUYECKy0 HIUIIOCTPAIUIO
MHO>KECTBa PEIlICHUI HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lornMath © WCHONB30BaTh (YHKIMOHAIBHBIC TOHSATUS U S3BIK  (TEPMUHBL,
CUMBOJIMYECKHE O003HAUYEHHUS), ONPEAENATh 3HAaueHHE (QYHKIHMM [0 3HAYEHHUIO apryMEHTa,
OTIpeIeIIATh CBOMCTBA (pyHKIMHU 1O € TpaduKy.

Ctpouts rpaduku 3JIeMEHTapHBIX (QYHKIIUHI BHJIA:

y = kix, y = x2, y = X3,y = |X|, Y = VX, OIICBIBATh CBONCTBA YHCIOBOI (DYHKIUH IO €&

rpadukxy.
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TEMATHUYECKOE INTAHUPOBAHUE
7 KIIACC

HanmeHoBaHMe pa3/ie/ioB U TeM
Ne ni/m
NPOrpamMMbl

Yucna 1 BEIYKUCICHUS. PaHI/IOHaJ'IBHBIe
qucia

Anreb6panyeckue BbIPaKEHUS
VYpaBHeHUs U HEpaBEHCTBA
Koopaunate! u rpaduku. OyHkimm

[ToBTropenue u o6o0IIEHUE

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4yecTBo 4acoB

Bcero

15

35

19

18

11

98

12

KoHTpoJbHbIe
padoThbI

IIpakTHYeckue
padoThl

DJIEeKTPOHHBIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [JOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [JOK
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
https://m.edsoo.ru/7f415b90

8 KITIACC

Ne i/

10

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

HanmeHoBaHMe pa3/ie/ioB U TeM
NPOrpamMMbl

Yucna 1 BEIYKUCICHUS. KBaI[paTHI)IG KOPpHH

Uncna n BeranciaeHus. CTeneHs ¢ OCJIbIM
IIoOKa3aTejieM

AnrebpanyuecKue BHIPAKCHHUS.
KBagpatsslii TpEXuiieH

Anrebpanueckue BbIPaXKEHHUS.
Anrebpanueckas 1pooOb

VYpaBHeHus u HepaBeHCTBa. KBajpaTHbie
ypaBHEHUS

VYpaBHeHus u HepaBeHCTBa. CHCTEMBI
ypaBHEHUH

VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa
@ynkunun. OCHOBHBIE TOHATHUS
OyHk1MH. YncaoBble QyHKINH

[ToBTOpeHmMe u 060061IeHNE

KoanuyecTBO 4acos

Bcero

14

12

14

11

12

97

13

KoHTpoJbHbIe
padoTsI

IIpakTHYeckue
padoTsbI

JJIeKTPOHHBbIE
(uudgpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [{OK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [{OK
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/7f417af8

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHON TPOT'PAMMBI

7 KJIIACC

Kon
MpoBepPsAEeMOro
pe3yJjabTara

1

11

1.2

1.3

1.4
1.5

1.6

1.7

1.8

2.1

2.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus

Yucia U BEIYMCIIEHUS

BLIHOHHHTL, coucrasa YCTHBIC u IIMCHbMCHHBIC HpI/IéMBI,

apI/I(bMeTI/I‘IeCKI/Ie I[GﬁCTBPIH C pallMOHAJIbHBIMHA YHCJIaMHU

Haxonute  3HAa4YeHWS  YHCJIOBBIX  BBIPAKCHUH,  HPUMEHATDH
pa3HooOpa3Hble crIOCOObI U MPUEMBI BRIYUCICHHS 3HAYCHUN JAPOOHBIX

BBIpa)KCHHfI, COoACPIKAINX OOBIKHOBEHHEIE U JCCATHYHBIC I[pO6I/I

[lepexomuts OT omHOM (QOpPMBI 3amUCH  YUCET K  JPYyrou
(mpeoOpa3oBBIBaTh  JAECATUYHYI)  ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0 B JCCATHYHYIO, B YAaCTHOCTH, B OCCKOHEYHYIO

JECATUYHYIO ApOOb)
CpaBHHBATH M yIIOPSIOYUBATH PAIIMOHATIBHBIC YUCIIA
OKpyIJIATh YKCiIa

BBINONHATE NPUKUAKY M OLICHKY pe3ylbTaTa BBIYHUCICHHM, OLECHKY
3HAYEHUM 4YHUCIIOBBIX BBIPDAKCHWI. DBBITONHAT  JEHCTBHUS €O
CTENECHAMH C HaTypaJIbHBIMU I10Ka3aTesIMU

IIpuMeHATh NpU3HAKU ACIUMOCTH, Pa3JIOKEHHE Ha MHOXHUTEIU
HaTypAJIbHBIX YNCEI

Pemarp  NpakTUKO-OpUEHTHPOBAHHBIE  3aJadyM, CBS3aHHBIE C
OTHOILLIEHHEM BEJINYUH, IIPONOPIUOHAIBHOCTBIO BEJINYUH,
IIPOLEHTaMH, HWHTEPIPETUPOBATh pE3yNbTAaThl pPEIICHUs 3aJad C
Y4ETOM OTpaHWYEHUM, CBS3aHHBIX CO CBOMCTBAMHU PAacCCMaTPHUBAEMBIX
00BEKTOB

Anrebpanyueckue BbIPAKCHUS

Hcnonb3oBaTh anreOpanyeckyr0 TEPMUHOJIOIMIO M CHUMBOJHKY,

IIPUMEHATH €€ B IIPOLIECCE OCBOEHUs y4eOHOro Marepuaia

Haxomuth 3HaueHUs OYKBEHHBIX BBIPAKEHUH TMpPU  3aJlaHHBIX

SHAYCHUAX IICPEMCHHBIX
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2.3

2.4

2.5

2.6

2.7

3.1

3.2

3.3

3.4

3.5

3.6

4.1

4.2

BbimonHATe mpeoOpazoBaHMs IEJIOTO  BBIPAXKEHHUS B MHOTOUYWICH

MPUBEICHNEM MOJIOOHBIX CIaraeMbIX, pACKPBITHEM CKOOOK

BbINONMHATE YMHOKEHHE OAHOWIEHAa HA MHOTOYJIEH M MHOTOWJIEHA Ha
MHOT'OWIEH, NPUMEHATh (OpMyJbl KBajapara CyMMbl M KBajpara

pa3HOCTH

OcCy1ecTBISATh pa3ioKeHUE MHOTOUJIEHOB Ha MHOKUTEIHN C TIOMOIIIbIO
BBIHECEHHSI 32 CKOOKHM OOIIEr0 MHOXHTENS, TPYIIUPOBKHU CIaraeMbix,
IpUMEHEHHUs (HOPMYIT COKPAILIEHHOTO YMHOKEHUS

[TpumeHsaTH peoOpazoBaHKsI MHOTOUWICHOB JJISl PELICHUS Pa3IUYHBIX
3a/1a4 U3 MAaTEMaTUKH, CMEXKHBIX ITPEIMETOB, U3 pealbHON IPAKTUKU
Hcnonbp30BaTh CBOMCTBA CTENEHEW C HATypajdbHBIMU IIOKA3aTEISAMU
JUTSI TIpeoOpa3oBaHusl BRIPAKCHUN

VYpaBHEHMS U HEPABEHCTBA

Pemate JIMHEWHbIE ypaBHEHUsS C OJHOM IIEPEMEHHOMW, IIPUMEHSS
IIpaBUJjIa Mepexoa OT UCXOJHOIO YPAaBHEHMSI K PABHOCWIBHOMY €MY.
IIpoBepsTH, ABIAETCSA JIU YUCIO KOPHEM YPABHEHUS

[TpumensaTs rpaduueckue METOAbl MNPH  PELICHUHM JIMHEHHBIX
YPaBHEHUU U UX CUCTEM

[TonGupate mpuMepsl Hap Yucen, ABISIOUIMXCS pelIeHHeM JTUHEHHOTO
YPaBHEHUs C JBYyMs [IEPEMEHHBIMU

CTpouTh B KOOPAMHATHOM IMIIOCKOCTH I'pauK JMHEHHOIO YpaBHEHHUS C
JIBYMS TIEPEMEHHBIMHU; TIOJIB3YSCh TPadUKOM, NMPHUBOJUTH MPUMEPHI
pEILIeHNs] ypaBHEHUS

Pemartp cucTeMbl ABYX JTMHEWHBIX YPaBHEHHUH C ABYMsI [IEPEMEHHBIMH,
B TOM YHCJIE TpauIecKu

CocTaBiATh U pelmaTh JMHEMHOE YPaBHEHUE WM CUCTEMY JIMHEHMHBIX
YPaBHEHUH 10 YCJIOBHIO 3a7ja4M, HHTEPIIPETUPOBATh B COOTBETCTBHHU C
KOHTEKCTOM 3aJa4y ITOJy4YEHHBIN pe3yJIbTaT

Koopaunats! u rpadpuku. @yHKumun

N300pakaTh Ha KOOPAMHATHOW NPSAMOM TOYKH, COOTBETCTBYIOIIHE
3aJaHHBIM KOOPAMHATaM, JIy4H, OTPE3KH, WHTEPBAJbl, 3alMCHIBATh

YHCIIOBbIE TPOMEKYTKH Ha aNre0pandeckoM si3bIKe

OrMeyaTh B KOOpﬂHHaTHOﬁ IINIOCKOCTH TOYKHM IIO0 3aJdHHBIM

KOOpAUHATAM
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4.3

4.4

4.5

4.6

8 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

11

1.2

1.3

2.1

2.2

2.3

Ctpoutb rpaduku TuHeHHbIX GyHKUUH. CTpouTh rpaduk QyHKIUHN Y
=[x

OnwuceiBaTh ¢ MOMOIIBI0 (PYHKIWH W3BECTHBIC 3aBHCHUMOCTH MEXITY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, pAacCTOSHHUE, LEHY, KOJIUYECTBO,

CTOUMOCTb, ITPOU3BOUTENILHOCTD, BpeMsi, 00bEM padbOThI
Haxoauts 3HaueHne GyHKIUH 110 3HAYEHHIO €€ apryMeHTa

[Tonumars rpaduueckuil crmocod NpPEACTaBICHUS U aHalIM3a
UHpOpMAaLlMK, H3BJIEKaTh M HUHTEPHPETHPOBATH HHMOPMALUIO U3

rpaMKOB peabHBIX MPOIECCOB M 3aBUCUMOCTEH

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUN OCHOBHOM
06pa303aTe.111)H0171 nmporpaMmbl OCHOBHOI'O 0o01ero Oﬁpa?aOBaHl/lﬂ

Yucia U BEIYMCIIEHUS

Hcnons3oBaTh  HadaJbHBIE  MPEJACTABICHUS O  MHOYXECTBE
JIEUCTBUTEIIBHBIX YUCEN Il CPABHEHUs, OKPYIVICHUS U BBIYHUCIICHUH,
n300paxarh JEHCTBUTENbHBIE YHCIAa TOYKAMU Ha KOOPAMHATHOMN
IpsIMOI

[IpuMeHsATh NOHATHE  APUPMETUYECKOTO  KBAJAPaTHOTO  KOPHS,
HaXOJIUTh KBAJpaTHbIE KOPHHU, HCIONB3ys TPH HEOOXOAMMOCTU
KaJIbKYJISITOP, BBITOJIHATH IPE0Opa30BaHUs BBIPAKEHUH, colepKaIX

KBaJpaTHbIC KOPHH, HCIIOJIb3Ysl CBOMCTBA KOPHEU

Hcnonp30BaTh 3amycH  OONBIIMX KM MAaJlbIX YHCEIT C IIOMOIIBIO

JIECATUYHBIX Opo0el u cTeneHel uncna 10
Anrebpanyeckue BbIpaXXeHUS

[IpuMeHsATh TOHSATHE CTEMEHH C LEJbIM TMOKa3aTeJIeM, BBINOJIHSITh
npeoOpa3oBaHus BBIPAXKEHHUM, COIEPKAIIUX CTEHEHH C IEJIBIM
ImokKa3aTreijieM

BrIONMHATE  TOXKAECTBEHHBIE  MpeoOpa3oBaHMsI  PaIlMOHAIBHBIX
BBIDQKCHHII HA OCHOBE IIPaBWJ JCUCTBHM HAJ MHOIOWICHAMHU U

anre0pandecKuMu IpoosMu

PacknanpiBate KBagpaTHbIA TPEXUIIEH HA MHOKHUTEIN
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2.4

3.1

3.2

3.3

3.4

4.1

4.2

k/x

[TpuMeHsaTh TIpeoOpa3oBaHUsl BBIPAKEHUN IS PEICHUS Pa3IUYHbIX

3a/1a4 U3 MAaTEMaTUKH, CMEKHBIX ITPEIMETOB, U3 PealbHON IPAKTUKU
VYpaBHEHMS U HEPABEHCTBA

Pemate JsMHEVHBIC, KBaJpaTHbIE YpPaBHEHUS W PALMOHAIBHBIE
YPaBHEHUS, CBOASAILIMECS K HUM, CUCTEMBI JBYX YPABHEHUU C IBYMs

MNEPEMEHHBIMU

[IpoBoanuTh NpPOCTEHININE WCCIECIOBAHUS YPAaBHEHUHM W CHUCTEM
ypaBHEHMH, B TOM 4HClI€ C NPUMEHEHHEM TIpapuuecKux
IIpeJICTaBICHUN (yCTaHABIMBATh, UMEET JIM yPAaBHEHUE WIH CHUCTEMA

YpaBHEHUI pelIeHus], €CIIU UMEET, TO CKOJIbKO, U IIpoyee)

[lepexonuts OT ciOBecHOM  (OpPMYIHpPOBKM 3adaud K €€
anreOpanvyeckod MOJIENM C MOMOILBIO COCTABJICHUS YpPaBHEHUS WIIU
CUCTEMbl ypaBHEHUN, HWHTEPIPETUPOBATh B COOTBETCTBUM C

KOHTEKCTOM 33/1a4M ITOJYUYCHHBIN pe3yJIbTaT

[IpuMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB I CPABHEHUS, OLICHKH,
pelaTh JUHEMHbIE HEPABEHCTBA C OJHOM MEPEMEHHOW U UX CHUCTEMBI,
JMaBaTh  rpauuecKkyr0  WDIIOCTPAlMI0O  MHOXKECTBA  PEIICHUN
HEpPaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIU

[TonumMaTte W WCHONAB30BaTh (YHKIMOHATIBHBIE TIOHSATHS U SI3BIK
(TepMUHBI, CHUMBOJHMYECKHE OOO3HAYCHHMsI), OMPEACNATh 3HAUYCHUE
(GYyHKIHHM TIO 3HAYEHUIO apryMEHTa, OMpPENeNsiTh CBOMCTBA (DYHKITUH
o e€ rpaduky

Ctpoutb rpaduKu dJeMEHTAPHBIX PYHKIIUN BH/IA:
y=k/x

, Y =X%, Yy = X3, Y = |X|, onuCBIBaTh CBONCTBA YUCIOBON (YHKIMHU O €&

rpaduky
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon
1

11

1.2

13

14

1.5

1.6

2.1

2.2

2.3

2.4

2.5

2.6

3.1

3.2

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUA

Yucia ¥ BEIYMCIIEHUS

Jpobu OOBIKHOBEHHbBIE W JECATUYHBIE, NEPEXO] OT OJHOM (OopMbI 3amucu
npobeit k apyroi. IloHsTHe palMOHANBHOTO 4YHCIA, 3allCh, CPaBHEHUE,

YHOpAAOUYUBAHUC pallMOHAJIBHBIX YHUCEII

Apudmernueckue AeMCTBUS ¢ pallMOHAIbHBIMU unciaamu. Perenue 3anayu u3

peaﬂLHOﬁ IMMPAKTUKHU HAa 9aCTH, HaA I[pO6I/I

CreneHb C HaTypaJIbHBIM IIOKa3aTCJICM: OIIPCACICHUC, npeo6pa30BaHHe

BBIP)KEHUI Ha OCHOBE OTPEICIICHNUS, 3aIHCh OOIBIINX YHUCEI

[TponeHThI, 3aMCh MPOLEHTOB B BHAE IpoOM U IpoOHM B BUIE MPOICHTOB.

TpI/I OCHOBHBIC 3aJa4Md Ha IIPOUCHTHI, pCHICHUC 3a1a4 U3 peaﬂbHOﬁ IMPaKTHUKH

HpI/IMeHeHI/Ie IIPHU3HAKOB JCIINMOCTHU, Pa3I0KEHUC Ha MHOXUTCIIN

HATypaJIbHBIX YUCCII

PeanbHbie 3aBUCHUMOCTH, B TOM qHucCJe npamas )51 O6p aTHasd

POTIOPIMOHATFHOCTH
AnreGpanyeckre BbIpaKeHUs

[IepeMeHHBIE, YKMCIIOBOE 3HAUECHUE BBIPAXKECHUS C IepeMeHHOM. JlomycTumble

3HAUYCHUA IMICPEMCHHBIX

HpeﬂCTaBHeHI/IC 3dBUCUMOCTH MCXKAY BCIWYHMHAMHU B BHJC (bOpMy.]'ILI.

Brraucnenus o opmyinam

[IpeoOpazoBanne  OYKBEHHBIX  BBIPAKEHUM, TOXKICCTBEHHO  pPaBHBIC

BBIPAXCHUS
CBolicTBa CTENEHU C HATYpaJIbHBIM IOKA3aTEIEM

O}IHO‘—IJ’IGHBI n MHOroujeHsl. CTeIeHb MHOTOYJICHA. C.]'IO)KCHI/IG, BBIYUMTAHUEC,

YMHOKCHHUEC MHOTOYJICHOB

DopMyIbl COKPAIEHHOTO YMHOKEHHUS: KBapaT CYMMBI U KBaJpaT Pa3HOCTH.

dopmya pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKUTEIN
YpaBHeHust

VYpaBHeHUe, KOpEHb YpaBHEHHUs, IpaBWia NpeoOpa3oBaHUS YpaBHEHUS,
PaBHOCUIILHOCTh ypaBHEHUH

JluHeitHOe ypaBHEHME C OJIHOW NEPEMEHHOM, YMCIO KOpPHEH JIMHEHHOTO
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3.3

3.4

3.5

4.1

4.2

4.3

4.4

4.5
4.6

4.7

8 KJIACC

Kox
1

11

1.2

1.3

2.1
2.2

YPaBHEHUs, PEILICHNE JINHEUHBIX YPaBHEHUU

CocraBneHue ypaBHCHI/Iﬁ 10 YyCJIOBHIO 3a/1avH. Pemenne TeKCTOBBIX 3a7a4 ¢

IIOMOILBIO YPAaBHEHUI
JluneiiHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpauK

Cucrema JByX JMHEMHBIX ypaBHEHUH C JByMs IepeMeHHbIMU. Pemenue
CHCTEM ypaBHEHUH CHOCOOOM IMOJACTaHOBKHU. IIpumepsl pemeHus: TeKCTOBBIX

3a/1a4 ¢ IOMOIIBIO CUCTEM YPaBHEHHUU
Koopaunats! u rpaduku. OyHkuun
KoopanHara To4kM Ha IpsIMOit

YucnoBble TPOMEXYTKH. PaccTosiHue MeXIy IBYyMs TOYKaMH KOOPIMHATHOM
PAMOM

[TpsmoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca u opanHaTa
TOYKH Ha KOOPJAMHATHOM IJIOCKOCTH

[Tpumepsl rpadukoB, 3amaHHBIX (GopMmynaMu. UTeHue rpadukoB peaabHBIX

3aBUCHMOCTEN

[Tonstue pynkmun. I'padux Gpynkuuu. CpoiicTBa QyHKIHIA

Jluneiinas gynkuus, e€ rpaduk. ['padux pyHkuuum y = [x|

I'paduueckoe pemnieHne AUHEHHBIX YpaBHEHUHM UM CHCTEM JIMHEWHBIX

ypaBHEHUU

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Yucna 1 BEIYUCIIEHUS

Ksagparueiii kopenb u3 uucina. [loHstne 00 wuppanuoHATHLHOM YHCIIC.

I[CC}ITI/I‘{HLIC l'IpI/I6J'II/I)KCHI/I$I HPppalUOHAIBHBIX YUCCII

CpoiicTBa apuMeTHUECKUX KBaJIpPAaTHBIX KOpPHEH M HX MpPUMEHEHHE K
PeoOpPa30BAHUIO YUCIIOBBIX BBIPAKEHUI M BBIYHCICHUSM. JelCTBUTEIBHBIE

qucna
Crenens c 1eTbIM MOKazaTesnaeM U e€ cBoiicTBa. CTaHgapTHAs 3allKCh YHCa
Anrebpanyeckue BhIpaKEHUS

KBanpathblil TpéxuieH, pa3ioKeHHe KBaIpaTHOTO TPEXUICHa Ha MHOXKUTENN

Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO are0pandeckoit 1poou
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2.3
2.4

3.1

3.2
3.3

3.4

3.5
3.6
3.7
3.8
3.9
3.10

4.1

4.2
4.3

4.4

4.5
4.6
4.7

Crnosxenue, BBIYUTaHNUE, YMHOXKCHHE, JICTICHUE aNTeOpandecKux apooei
PanmonanbHblie BRIpa)KEHUS U X TIPeoOpa3oBaHue
YpaBHEHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢GopMmyia KOpHEH KBaJIpaTHOTO YypaBHEHHUS.

Teopema Buera
Pemienue ypaBHeHUH, CBOIAIINUXCA K IMHEWHBIM U KBAJIPATHBIM
[Ipocreiime qpoOHO-pallMOHAILHBIC YPABHCHHUS

I'paduueckas uHTEpIpEeTaLUsl yPAaBHEHUNA C ABYMS MEPEMEHHBIMH M CUCTEM
JIMHEWHBIX YPaBHEHUH C JBYMs NepeMEHHbIMU. [IprMepsl pemeHus cucrem

HEJIMHEHHBIX YPaBHEHUN C ABYMS IEPEMEHHBIMU

Pemennie TeKCTOBBIX 337124 alredpandeckum crocodbom

UucnoBble HEPaBEHCTBA U UX CBOMCTBA

HepaBeHcTBO ¢ 0/1HOM NTepeMeHHON

PaBHOCUIIBHOCTH HEPABEHCTB

JIuHeiiHbIe HEPABEHCTBA C OJHON EPEMEHHOM

CucTeMbl TMHEWHBIX HEPABEHCTB C OJJTHOM MEPEMEHHOM

OyHKIUU

[lonsitne dynkuuu. OOmacTh omnpeneneHus W MHOXKECTBO 3HAYCHUH
¢ynkuuu. CriocoOsl 3a7aHus QyHKIUN

I'paduk pynkmuu. Urenue cBoicTB QyHKINHU IO €€ rpaduKy
[Tpumeps! rpa@uKoB GYHKIIHM, OTpakKarOMINX peajJbHble TPOIECCHI

OYHKIIMY, OMHCHIBAIOIIMNE TMPAMYH) H OOpaTHYIO MPOIMOPIMOHAIBHBIE

3aBHCUMOCTH, UX rpauKu
Oyukuuu y =x7 y = X?
Oyukmuu Y = (X, Y = |x|

I'padmyeckoe penieHne ypaBHEHUI U CUCTEM YpaBHEHHIH
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ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJILHOMN ITPOT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA30OBAHUA

Kon
NpoBepPsSIEeMOro
TpedoBaHMS

IIpoBepsiemble TPeOGOBAHUSA K NMPEIMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O
o0mero oopazosanusi Ha ocHoBe ®PI'OC

YMeHue onepupoBaTh MOHATHSMHU: MHOXECTBO, IOJIMHOXECTBO,
omepalnuu HaJ MHOXECTBAMM, yMEHHUE OIEepUPOBATh MOHATUIMHU:
rpad, cBsa3HBIA Tpad, AepeBO, LUK, NPUMEHATH UX MPU PELICHUU
3a]]a4; YMEHHE HCIIOIB30BaTh rpauyeckoe MnpecTaBlIeHIe MHOKECTB
JUTSL ONTMCAHUS peajbHBIX MPOIECCOB U SBICHUI, MPU PEUICHUH 3ada4

U3 APYTUX y4eOHBIX MPEIMETOB

YMeHue onepupoBarh MOHATUSAMM: OIIPENCIICHHUE, aKCMOMa, TEOpEMa,
JIOKa3aTeNbCTBO; YMEHHE paclo3HAaBaTb HWCTUHHBIE W JIOXKHbBIE
BBICKA3bIBAaHUsA, IPUBOJUTH IIPUMEpPbl U KOHTPIPUMEPBIL, CTPOUTH

BBICKA3bIBAHUA U OTpULAHUS BBICKA3bIBaHUI

YMeHue onepupoBaTh MOHATUSAMHU: HATypaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YHUCIJIO, JEIUMOCTb HATypPaJIbHBIX 4YHUCEJN, IIPU3HAKU
JeIMMOCTH, 1I€J0€ YHCIIO0, MOAYJb 4YKcia, OOBIKHOBEHHas Apo0b U
JeCSITUYHAs IpoOb, CTAHJAPTHBIA BUJ YWCIA, PAlMOHAIBHOE YHUCIIO,
UpPpALMOHATIFHOE YHUCJIO, apu(METHYECKHIl KBaJpaTHBIH KOPEHb;
YMEHHE  BBIIOJIHATH JEWCTBUS € UYWCIAaMH, CpaBHHUBATb U
YIOPSIOYMBATh YWCIA, MPEACTABIATH YHCJIA HAa KOOPAWHATHOU
IPSAMOM, OKPYIUIATH YHUCIIA;, YMEHHE JeNaTh IPUKUIKY U OLICHKY
pe3yJibTaTa BEIYMCIEHUN

YMeHHne onepupoBaTh MOHATUSAMM: CTENEHb C LEIbIM IOKa3aTeseM,
apu(pMeTHYECKUI KBaJpaTHBI KOpEHb, MHOTOUJIECH, anredpanyeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HaTypajbHOW CTENEeHU
Oosbllle €AMHUIIBI; YMEHHME BBIOMHATH PACUYETl MO (opMysaM,
npeoOpa3oBaHus LENbIX, JAPOOHO-PAllMOHANBHBIX BBIPAXKEHUN U
BBIPDAKCHUM C KOPHSAMM, Pa3iIOKCHUE MHOIOYJICHA HAa MHOXKUTEIH, B
TOM YHCJIE€ C HCIOJb30BaHUEM (GOPMYJT pPA3HOCTH KBAApaToOB MU

KBaJpaTa CyMMBI U Pa3HOCTH

YMeHue OIICpHUPOBATH NMOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHHUC C

OJIHOI TMEepEeMEHHOM, 4YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
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[IEPEMEHHOM; YMEHUE pellaTh JIMHEHMHBIE U KBAaJApPATHBIC ypaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHOM IEPEMEHHOM, CUCTEMBI
JIByX JIMHEUHBIX ypaBHEHUH, JIMHEUHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble M JpOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YUCJIE IIPU PELIECHUN 3aa4 U3 IPYTUX NPEeIMETOB
U TIPaKTUYECKUX 3a7ad; YMEHHE HCIOJIb30BAaTh KOOPAMHATHYIO
IpSIMYI0 M KOOPJMHATHYIO IUIOCKOCTb JJIsl M300pa)K€HUsSl pElEeHUM

YpPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh MOHATUAMH: QYHKIMS, rpaduk QyHKIUU, HYIU
byHKUMY, IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKH
BO3pacTaHus, yObIBaHUS, HauOosblliee W HaUMEHbIlee 3HAYCHUS
byHKUIMY; yMEHHE OIepUpOBATH HOHATUSAMU: npsimast
MPONOPLUUOHAILHOCTD, JUHEHHAs (PYHKUMS, KBaJpaTU4Has (QyHKLHUSA,
oOpaTHas NPOMNOPLUOHATIBHOCTb, Mapabojia, rumepdbona; yMeHHue
cTpouTh rpaduku GyHKINN, UCTIONB30BaTh TpadUKH AJI ONPEACICHHS
CBOMCTB NPOLIECCOB U 3aBUCUMOCTEH, Ul PEUICHMs 3a7ad U3 APYTUX
y4eOHBIX TPEIMETOB U pPEaJbHOM JKU3HU; YMEHHE BbIPAXKATh

(I)OpMleaMI/I 3aBUCUMOCTH MCIKY BCIIMUINHAMU

Ymenue OIIEpUpOBaTh MOHSTUAMMU: MIOCJIEI0BATEIBHOCTD,
apudmernueckass M TeOMETpUYECKass  IPOrPECCUU;  YMEHUE
UCIOJIb30BaTh CBOICTBA MOC/ENOBaTENIbHOCTEH, (HOPMYJIBI CyMMBI U
o0l1ero ujieHa Npy pelIeHUU 3aJad, B TOM YHCIE 33Jad U3 APYTUX

y4eOHBIX IPEIMETOB U PEabHOM KU3HU

VYMeHue pelaTth 3aJlaud pa3HbIX TUIOB (B TOM 4YMCJE Ha MPOLEHTHI,
JOIM M YacTH, JBWXKEHHE, paboTy, IIEHy TOBAapOB M CTOMMOCTb
MOKYIIOK U YCIIYT, HAJIOTH, 3a/1a4M U3 00JIaCTH yIPABJICHUS JINYHBIMU U
CeMEeWHBIMH  (MHAHCAMM); YMEHHME COCTaBISITh  BBIPAKEHUS,
YpPaBHEHUs, HEPAaBEHCTBA M CHCTEMbl II0 YCJIOBHUIO 3aJayu,
UCCIIEI0BaTh MOIYYEHHOE PEIICHUE U OLIEHUBATh IPaBJONOJ00HOCTh

IMMOJIYYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHSAMU: (QUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jy4, JOMaHasi, yrojl, MHOIOyTOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHUN TPEYTOJBHUKH, NPSAMOYTOJIBHBIM TPEYrOJbHUK,
MeauaHa, OMCCeKTpUca M BBICOTA TPEYTOJbHMKA, YETHIPEXYTOIbHHUK,

napajuieiorpaMMm, pomMO, TPSIMOYTOJBHHUK, KBaJpar, Tpamnemus;
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10

11

12

13

14

OKPY>KHOCTb, KPYyT, KacarelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
dburypamu; yMeHue pemaTh 3aadyd, B TOM YHCJIE M3 MOBCEIHEBHOI
JKU3HHU, Ha HAXOXKJIEHUE T'€OMETPUYECKUX BEIMYUH C MPUMEHEHUEM

M3YUYEHHBIX CBOUCTB PUTYp U (PaKTOB

YMeHue onepupoBarh IMOHSATUSMU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; IapajuIeIbHOCTh U IEPHCHAMUKYJISIPHOCTh IPSIMBIX,
Yrojd MeXIy MNpsAMbIMH, IEPIECHIUKYJSAP, HAKIOHHAs, IPOCKIUs,
nogobue ¢puryp, noo0HbIe TPEYTrOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M NPSAMOW; YMEHHE DPACIO3HAaBAaTh PAaBEHCTBO, CUMMETPHUIO U
nogobue ¢Guryp, napamieNbHOCTh U MEPHEHIUKYIIIPHOCTD NMPSMBIX B

OKpYXalolieM MUpe

YMeHHne onepupoBaTh IOHATUSAMH: JUIMHA, PACCTOSHUE, YIOJ
(BemMuMHA yTia, CUHYC W KOCHHYC YIJIa TPEYTrOJIbHHKA), IUIOIIAb;
YMEHHE OLIEHUBATh Pa3MEpPbl IPEIMETOB U OOBEKTOB B OKPYKAIOILEM
MHUpE; YMEHHE NpUMEHATh (OpMyJbl TIepUMeTpa U IUIOLAaU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPY>KHOCTH U IUIOIIAIU Kpyra, oObema
IPSIMOYTOJIBHOTO IIAapaJUIENIENUIENa; YMEHUE INPUMEHATh IPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyYMME YIJIOB TPEYTOJIbHHUKA,
teopemy Iludaropa, TpUroHOMETpHUECKHE COOTHOLICHHS  JUIS

BBIYMCIICHUS JUIUH, PACCTOSHUM, IIJIOIIAEH

YMmeHne wu300pakaTh IUIOCKHME (UTYpl W WX KOMOWHAIUH,
NPOCTPAaHCTBEHHbIE (UTYpBI OT PYKH, C TIOMOINBI0 YEPTEKHBIX
WHCTPYMEHTOB ¥ JJIGKTPOHHBIX CPEJICTB IO TEKCTOBOMY WIIH

CUMBOJIbHOMY OITMCAHUIO

YMeHue onepupoBaTh  NOHATHAMM:  NPSAMOYTOjbHas  CHCTEMa
KOOPJMHAT, KOOpPJAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BEJIEHNE BEKTOPA HA YUCIIO, CKAIIIPHOE MPOU3BEACHUE BEKTOPOB;
YMEHHE HCIOJIb30BaTh BEKTOPBI M KOOPAMHATHI Ul NPEACTABICHUS
JaHHBIX W pELIeHHs 3ajJady, B TOM 4YHCIE U3 JAPYyTruxX YydeOHBIX

IIPEAMETOB U PEajbHOMN KU3HU

YMeHue OomnepupoBaTh TMOHSATUSMHU: CTOJIOMKOBBIE U KPYTOBBIC
IUarpaMMmbl,  TaOJHIBI, cpeaHee  apudMeTHYecKoe, MeauaHa,
HauOoJpIllee M HAaUMEHbLIeEe 3HAYCHHUsS, pa3Max YHUCIOBOr0 Habopa;
YyMEHHE  W3BJICKaTh, HMHTEPIPETHPOBATH W  MPEOOPa3OBHIBATH

uHpOpPMaLIMIO, TPEACTABICHHYI0 B TaliMIax M Ha JUarpaMmax,
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15

16

OTPa)KAIOIYI0 CBOMCTBA U XapaKTEPUCTUKU pEATbHBIX IPOLECCOB U
SBJICHUH; yMEHHE paclo3HaBaTh M3MEHYMBBIC BEJIMYHMHBI B

OKpY’KaroIlleM MUpe

YMeHue OomnepupoBaTh MOHATHUAMHU: CIy4alHBIH ONBIT (CIy4alHBIN
AKCIIEPUMEHT), DJJIEMEHTapHOE COObITHE (3JIEMEHTApHbI HCXO0J)
CIly4yalfHOrO OIbITa, CiIyd4ailHOE€ COOBITHE, BEPOSATHOCTH COOBITHS;
YMEHHE HaXOIUTh BEPOATHOCTH CIIyYalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHUE pelaTh
3aJjaud METOJIOM OpPIaHM30BaHHOIO Iepedopa U C HCIOJIb30BAHHEM
IIpaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBATb BEPOATHOCTH PEaIbHBIX
COOBITUH U SIBICHUN, NMOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKpYXaloIleM MHUpPEe U B IKU3HHU;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIUX YKHCEN B €T0 POJIbIO B MAaCCOBLIX ABJICHUAX

YMeHue BbIOMpaTh NOAXOAALIMM H3YyUEHHBIH METOJ Ul pEeLIeHUs
3a/1a4d, NPUBOJUTH IPUMEPBI MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJE U KU3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB MAaTEMAaTHUKU B
HUCKYCCTBE, OIIMCHIBATh OTIEIbHBIE BBIJAIOIMIMECS  PE3YJbTATHI,
[IOJIyYEHHBIE B XOJ€ pa3BUTUSA MAaTEMaTUKU KaK HAayKH, IPUBOIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUH M UX aBTOPOB B OTEYECTBEHHOM

Y BCEMUPHOH UCTOPUH
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INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D ITO

MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHMS

1 Yucna v BBIYUCTICHUS

11 Harypanbnslie u nensie yucina. [Ipu3Haky AeIMMOCTH HEIbIX YUCEI

19 OOBIKHOBEHHBIE M JIECATHYHBIE  JpOOM,  HPOLEHTH, OECKOHEUHbIE
' MepUoIuYecKue 1podu

13 Panmonaneupie uncia. ApudmMeTrnyeckue omnepanuud ¢ palroOHAIbHBIMU
. yuCIaMu

14 [etictButenbHble uyncia. ApupMeTHYECKHE ONEpalMk C ACHCTBUTEIBLHBIMHU
- yuCIaMu

15 [TpuOnmkE€HHbIE BBIUMCICHMS, MpaBUa OKPYIJICHUS, NPUKUAKA U OICHKA
- pe3yJbpTaTa BbIUUCICHUN
2 AnreGpanueckre BbIpaXeHHs

2.1 bykBeHHbIE BbIpa)KeHUS (BBIPaXKEHUS C IEPEMEHHBIMU )

29 Crenenp ¢ uenbiM nokazareneM. CTeNeHb € palMOHAIbHBIM IIOKA3aTENIEM.
' CBoiicTBa cTeneH!

2.3 MHorousneHbl

24 Anrebpanyeckas 1po0b

25 Apudmernueckuit KOpPEHb HaTypaJIbHOU CTEIICHHU. [enictBus c
' apu(pMeTHYECKUMU KOPHAMHU HaTypaJlIbHOM CTETIEHU
3 VYpaBHEHUs 1 HEPABEHCTBA

31 Llensle u npoOHO-palMoOHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYMHOCTH
- YpaBHEHUU

39 Llensle u npoOHO-panoHaiIbHblE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
- HEPaBEHCTB

3.3 Pemienue TekcTOBBIX 3a1a4
4 YucnoBsle NOCIEA0BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33JaHUS MTOCIIEOBATEILHOCTEH

4.2 Apudpmernueckass W reomMeTpuueckas mporpeccuu. dopmyna  CIOKHBIX
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5.1

6.1
6.2

7.1
7.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

IIPOLIEHTOB
OyHKIU
@Oyukiusa, crmocoObl  3amanus  QyHkuumu. [paduk  pynkumu.  OOnacts
OIpesieIeHnsl U MHOXKecTBO 3HaueHuil ¢pyHkuuu. Hymn gynkuuu. IIpomexytku
3HAKOMOCTOSHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (YHKIMU. MakcUMyMbl U
MUHUMYMBl (pyHKIMH. HanGonbinee W HamMmeHblliee 3HAUeHUE (YHKIMHM Ha

MIPOMEKYTKE
Koopaunatsl Ha IpsIMOi U MJIOCKOCTH
Koopaunarnas npsimast

JlekapToBBI KOOPMHATHI HA ITNTIOCKOCTH
I'eomerpus

I'eomeTrpuueckue Gurypsl U UX CBOMCTBA
TpeyrosnbHuK

MHOTOyronsHUKH

OKpY>KHOCTb U KPYT

N3mepenne reoMeTpuiIecKuX BETMIUH
BekTopsl Ha 10CcKOCTH

BeposiTHOCTB 1 cTaTHCTHKA
OnucarenbHas CTaTUCTUKA

BepositHoCTh

KomOunaropuka

MHuoxecTBa

I'pader
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JISA YYEHUKA

Anrebpa.7xnacc: yueonuk/aBrop: F0.H. Maxkapsrues, H.I'. Munarok, K.H. Hemikos,
C.b. CyBopoga/- M.:IIpocsemenue, 2022.

Anre6pa.8knacc: yueOnuk/astop: FO.H. Makapserues, H.I'. Muniok, K.H. Hemmxkos,
C.b. CyBoposa/- M.:IIpocsemenue, 2022.

Anrebpa. JIlunakruueckue marepuainsl. 7 kinace /JI.1.3BaBuy, JI.B. Ky3uernosa u ap./ -
M.: IIpocBenienue

AnrebOpa. Jlunaktuaeckue marepuaisl. 8 kinacc /JI.1.3Basuy, JI.B. Ky3nenosa u ap./ -
M.: IIpocBenienue

METOAUYECKHUE MATEPHUAJIBI I YUUTEJIA

CamocTosaTeNnbHbIE U KOHTPOJIBHBIE pabOTHI 10 anredpe 1 reoMeTpHH Jist 7 Kiacca
/Tono6oponsko B.B., Epmosa A.IL. u np./ - M.: Unekca
CaMocTosiTeTbHBIE M KOHTPOJIbHBIE paOOTHI MO anredpe U reoMeTpuu A 8 Kiacca
/Tomo6opoarsko B.B., Epmiosa A.I1. u np./ - M.: Unekca

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

bubnauoreka [1OK https://urok.apkpro.ru/
«SKmnaccy https://www.yaklass.ru/

MATEPUAJILHO-TEXHUYECKOE OBECHEYEHUE OBPA3OBATEJLHOIO
MPOLIECCA

MynbsTUMeTMAHBINA KOMITBIOTED;
Ckanep;

IIPUHTEP JIa3EPHBIN;
KOIIMPOBAJIbHBIN anmapar;
CPEICTBA TEJIEKOMMYHHUKALUU
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