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MOSICHUTEJIbHAS 3AITUCKA

Anrebpa sBISEeTCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOTO oOmiero o0Opa3oBaHMsA: OHa
o0ecrieyrBaeT M3y4YEeHUE JAPYTHX AMCUUILUIMH, KaK €CTECTBEHHOHAYYHOTO, TaK M T'YMaHUTApHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO Ui MPOAOIDKEHHS 0Opa3oBaHHS W B MOBCEIHEBHOM JKH3HU.
PazButne y oOydYarmmuxcs HAyYHBIX NPEIACTABICHUA O MPOUCXOXKICHUM U  CYIIHOCTH
anredpandeckux a0CTpaKIHiA, CIOCO0E OTPAKEHUSI MATEMATHYECKON HAYKOH SBJICHUH U MPOIIECCOB
B NPHUPOJIC W OOIIECTBE, POJIM MAaTEMATHYECKOrO MOJCIMPOBAHUS B HAyYHOM IIO3HAHWH H B
MPAKTUKE CIOCOOCTBYeT (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS M KadeCTB MBIIUICHUS,
HEOOXOJMMBIX Ul aJanTalid B COBpeMeHHOM mudpoBom oOmiectBe. M3ydenue anreOps
o0ecrieynBaeT pa3BUTUE yMEHUS HAOIIOJaTh, CPAaBHUBATH, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOM JICHCTBHUS W
BBIBOZIBI, (hopMynHpoBaTh yTBepxkaeHus. OcBoeHHE Kypca anreOpbl oOecreurBaeT pa3BHTHE
JIOTHYECKOTO MBIIUICHUSI OOYyYaroIUXCs: OHU MCIOJB3YIOT JCAYKTUBHBIE M WHIYKTUBHBIC
paccyxaeHus, 0000IeHne 1 KOHKPETH3allnio, adcTparupoBanue u anajgoruto. OdydeHue anredpe
NpeIoiaracT 3HAYUTEIBbHBIH 00BEM CaMOCTOSATENBHON NEATEIBHOCTH OOYYaIOUIMXCS, MMO3TOMY
CaMOCTOSITENIbHOE PEUICHHE 33134 SIBIISICTCS peain3aliei JesiTeIbHOCTHOTO MPUHIIUTIA 00YIeHUSI.

e B pabouyro nporpamMmy ObUIM BHECEHBI U3MEHEHMSI TPUKa3 MUHUCTEPCTBA POCBEIIECHUS
Poccun ot 09.10.2024 N 704 «O BHECEHUH U3MEHEHHI B HEKOTOPbIE TPUKA3bI
MunucrepcTBa npocBetieHus Poccuiickoit denepariuu, kacarouecs GpeaepaibHBIX
00pa3oBaTesIbHBIX TPOTpaMM HayaJIbHOTO 00111eT0 00pa30BaHMsl, OCHOBHOT'O OOIIIETO
00pa3zoBaHUs U CPEAHETO 00IIEr0 00pa30BaAHM.

B crpykType mporpamMmbl y4eOHOTO Kypca «Anredpa» s OCHOBHOTO 00IIero oopazoBaHUs
OCHOBHOE MECTO 3aHHUMAKOT COJICPKATEIbHO-METOAMUYECKUE JMHUKM: «YWCiia W BBIYUCICHUSY,
«AnreOpanyuecKkue BBIpAKEHUS», «YpaBHEHUS W HepaBeHCTBa», «DyHkium». Kaxnas w3 3tux
COJICPKATEIIPHO-METOJUUCCKUX JIMHUM pPa3BHBACTCS Ha NPOTSHKEHHHM TPEX JIET M3YYEHHUsS Kypca,
B3aMMOJICHCTBYSl C JPYrUMHU €ro JuUHUSAMHU. B xone m3yueHus y4yeOHOro kKypca oOydaromumcs
HOPUXOJUTCS JIOTMYECKH pacCyXJaTh, UCIOIb30BATh TEOPETUKO-MHOXKECTBEHHBIH sI3bIK. B cBsA3M ¢
3TUM B TIporpamMmy Yy4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
IpeJCTaBICHHbIE BO BCEX OCHOBHBIX pa3jieiax MaTeMaTHYecKoro o0pa3oBaHUs M CIIOCOOCTBYOLIHE
OBJIA/ICHUIO OOYYAIOMIMMHUCS OCHOB YHUBEPCAIBHOTO MaTeMaTHYeCKOro si3bika. ConepkaTeTbHON U
CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOTO Kypca «AnreOpa» SBISETCS €ro WHTETPUPOBAHHBIN
Xapakrep.

Copnepxanue nuHUM «Yucaa U BBIYMCIEHUS» CIY>)KUT OCHOBOM JJisl JAJdbHEMILEro M3y4deHHs
MaTeMaTHKH, CIOCOOCTBYET PAa3BUTHIO Y 00YYaIOLIUXCS JIOTHUECKOTO MBIIIICHUS, (OPMUPOBAHUIO
YMCHHUSA TI0JB30BATHCA aJITOPUTMAaMH, a TaKKe HpI/IO6p€T€HI/IIO MPAKTUYCCKUX HABBIKOB,
HEOOXO/IUMBIX ISl TOBCEIHEBHOW XHM3HHU. Pa3BUTHE MOHATHS O 4YHCIE HA YPOBHE OCHOBHOI'O
o0u1ero o0pa3oBaHUs CBSI3aHO € PallMOHAIIBHBIMU U HPPALMOHATIBHBIMU YU CIaMU, (OPMUPOBAHUEM

NpeCTaBICHUN O ACHCTBUTEIHLHOM YHCIe. 3aBEpLIeHHE OCBOSHUS YHCIOBOM JIMHUHM OTHECEHO K
cpenHeMy ob1eMy oOpa3OBaHHMIO.

Conepxkanue IByX alreOpandecKux JIMHUN - «ANTreOpandecKkue BBHIPKEHUS» U «YPaBHEHUS U
HEPAaBEHCTBa» CIIOCOOCTBYET (OPMHUPOBAHHIO Yy OOy4aIOIIUXCsl MaTeMaTHYecKOro arrmapara,
HEOOXOMMOro JUIs pelleHus 3a7ady MaTeMaTHKH, CMEXHBIX IpPEIMETOB U  IPaKTHKO-
OpPUEHTHPOBAaHHBIX 3a7ad. Ha ypoBHe OCHOBHOTO oOImero oOpa3oBaHHs YYEOHBIM MaTepHal
TPYNIHUPYETCS BOKPYr PALMOHAIBHBIX  BBIPAKEHUH. AnreOpa JIEMOHCTPUPYET 3HAa4YCHUE
MAaTEMAaTUKNU KaK A3bIKa OJId ITOCTPOCHHA MATEMATHYCCKUX MO}ICJ’ICﬁ, OIMMCAaHUA IMPOLECCOB U
SBJICHUN peanbHOro Mupa. B 3amaum oOydeHus anreOpe BXOIAT TakXKe JalibHEHIIee pa3BUTHE
AITOPUTMHUYCCKOI'O MBIIIJICHWA, HCO6XO)II/IMOFO, B YaCTHOCTHU, OJId OCBOCHHA KypcCa I/IHCbOpMaTI/IKI/I,
U OBJIaJICHUE HAaBBIKAMH JIeAYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHue CHUMBOJBHBIX (hopMm
CIOCOOCTBYET Pa3BUTHIO BOOOpaXEHHsI, CIIOCOOHOCTEN K MaTEMaTHUYECKOMY TBOPUYECTBY.

Copnepxanme (QyHKIIMOHATBHO-TpAUUECKON JTMHUM HAlleJeHO Ha MOJY4YeHHE O0YJaroIIUMHCS
3HaHWN O (PYHKIMAX KaK Ba)KHEHIIEH MaTeMaTHYECKOW MOJIETH JJIS ONMUCAHUS M HCCIICIOBAHUS
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pa3HOOOpa3HBIX MPOIECCOB U SBIEHUM B mpupone u oOuiectBe. M3yueHwe wmarepuaia
CIIOCOOCTBYET Ppa3BUTHIO Yy OOYyYalOUIMXCS YMEHMsI KCIIOJIb30BATh DPA3IMYHBIE BbIPA3UTEIIbHBIE
CpeICTBa $3bIKa MaTEMaTHKU — CIJIOBECHBbIC, CHUMBOJMYECKHE, rpaduueckue, BHOCHT BKIJIAJ B
(dopMHpOBaHKE MPEACTABICHUH O POJIM MATEMATUKH B Pa3BUTUN LIUBHIN3AINH U KYJIbTYPHI.

CormacHo yueOHOMY IUTaHy B 7—9 Kjaccax H3ydaeTcsi y4yeOHBIM Kypc «Anredpay», KOTOPBIH
BKJIIOUAET  CJIEAYIOIME OCHOBHBIE  pa3ienbl  coaepkaHus: «Uucima W BBIYHUCICHUS,
«AnreOpanyeckue BhIpaKEHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha u3yuenne yuebHOro kypca «Anredpa» orsoaurcs 306 gacos: B 7 kiacce -102 yaca (3 yaca B
Heneno), B 8 kiacce - 102 gaca (3 yaca B Heneno), B 9 kimacce - 102 vaca (3 yaca B Hezelro).

COJAEP/KAHUE OBYYEHUA

7 KJIIACC

Yuciia ¥ BBIYHMCTICHUSA

Jpobu OOBIKHOBEHHBIE U JECATUYHBIC, MEPeXo]] OT OJHOW (HOPMBI 3amUCH Ipo0eil K Ipyrou.
[TonsiTMEe palMOHAIBHOIO 4YMCJIA, 3alHUCh, CPABHEHUE, YIOPSAJOUYMBAHWUE PALMOHAIBHBIX YHCEIN.
ApudmeTrndeckue NEHCTBUS ¢ pallOHaIbHBIMU YKciaamMu. PelieHue 3ai1ay U3 peaabHOUM MPaKTUKU
Ha YacTH, Ha JPOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJIeM: OIpesielieHue, Mpeodpa3oBaHue BBIPAKEHUH Ha OCHOBE
OTIpeNieNIeHus], 3auch 0ONbIUX unceln. [IponeHThl, 3anuch MPOLEHTOB B BHIE ApoOU W ApoOH B
BUJIE ITPOLICHTOB. Tpu OCHOBHBIE 33/1a4d HA IMPOLIEHTHI, pEHICHUE 33]1a4 U3 PEaIbHON MTPAKTUKHU.

[TpyuMeHeHre TPU3HAKOB JI€IMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYpaIbHBIX YHCEN.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpAMas U 00paTHAs MPOMOPLHUOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHUs

IlepemeHHbIE, 4YHMCIOBOE 3HAYEHUE BBIPAXKEHUA C IepeMeHHOH. J[lomycTumble 3Ha4YeHUs
nepeMeHHbIX. [IpencraBienne 3aBUCHMOCTH MEX/y BEIHMUYMHAMU B BUAE (HopMyibl. Beraucienus
no ¢opmynam. IIpeobpazoBanue OYKBEHHBIX BBIPAKEHUN, TOKIECTBEHHO PAaBHBIC BBIPAKEHHS,
npaBuWiIa MpeoOpa3oBaHUs CyMM W TPOHM3BEACHUH, MpaBUia PACKPBITUS CKOOOK W TPUBEICHUS
NOJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTeeM.

OpnowieHbl u MHoOrowieHsl. CreneHb MHOrowieHa. CrokeHUE, BBIYMTAHHME, YMHOXECHHE
MHOTO4JIeHOB. POpMyJibl COKpAIIEHHOIO YMHOMKEHHUS: KBaJpaT CYMMbI M KBaJpaT pPa3HOCTH.
dopmysa pa3HOCTH KBaJpaToB. Pa3noxeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHusI U HepaBEeHCTBA

VYpaBHeHUe, KOpEHb YypaBHEHHUs, INpaBuwia NpeoOpa3oBaHUS YpaBHEHUS, PAaBHOCUIBHOCTb
YpaBHEHUM.

JIuneliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YHUCIO KOPHEU JIMHEMHOIO ypaBHEHUs, PELICHUE
JTUHENHBIX ypaBHeHUH. CocTaBlieHnEe ypaBHEHUH 10 YCIOBUIO 3a1aul. Pernenre TeKCTOBbIX 3a1a4 ¢
MIOMOUIBIO YPaBHEHUM.

JluneitHoe ypaBHeHHE C JBYMsl NEpeMeHHbIMM M ero rpaduk. Cucrema IBYX JIMHEHHBIX
YpaBHEHMI C JByMs IEpeMEHHbIMH. PelieHue cucteM ypaBHEHHH CIIOCOOOM IOACTAHOBKH.
[Tpumeps pernieHns: TEKCTOBBIX 3a7jad ¢ TOMOIIBIO CUCTEM ypaBHEHUH.

DOyHKIUH

Koopannara Toukn Ha mpsMoi. UucioBble MpoMexyTKu. PaccTossHue Mexy IBYyMs TOYKaMHU
KOOPJIMHATHOW IIPSIMOM.

[IpsamoyronbHas cuctema koopauHat, ocu Oxu Oy. AOcmucca W OpIuHaTa TOYKH Ha
KoOpAMHAaTHOM TuiockocTH. [lpumepbl rpadukoB, 3agaHHBIX ¢GopMmynamu. YUteHue rpa@ukoB
peanbHbIX 3aBucuMocTeil. [lonstue Qynkiuu. I'padpuk Qynkmnuu. CpoiictBa ¢yHkuui. JluneiHas
byukuus, e€ rpapuk. ['padpuk pynkuuu y = [x|. ['paduyeckoe pemnieHre JUHEHHBIX ypaBHEHUN U
CHCTEM JIMHEHWHBIX YPaBHEHHU.

8 KJIACC

Yucsa v BbIYUCICHUSA

KBagpatueiii kopeHb wu3 uucina. I[lostne o0 wuppanwoHamsHOM uucie. JlecaTuanbie
npuOJIMKEHUST UPPALMOHANBHBIX Yncen. CBoWCTBa apu(METHUECKUX KBAJAPATHBIX KOPHEW M HMX
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IPUMEHEHHE K IPeoOPa30BaHHUIO YUCIOBBIX BBIPAXKEHUHN U BHIUNCIIEHUSAM. JleHCTBUTEIbHBIC YUCIIA.

Crernens ¢ 11e7bIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKUCIa.

Anredpanyeckne BbIPaKeHUs

KBagparHblil TpEXUWIECH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckas apoob. OCHOBHOE CBOMCTBO anreOpamdeckoil apoou. CiokeHue, BEIYUTAHHE,
YMHOXXEHUE, JIeTIeHHe anreOpanyeckux Apooeil. ParmonanbHbie BRIpakeHUs U UX TpeoOpa3oBaHue.

YpaBHeHus1 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, popmyia KOpHEH KBajpaTHOTO ypaBHeHHs. Teopema Buera. Pemenune
YPaBHEHM, CBOASALIMXCSA K JIMHEHHBIM M KBaJapaTHbIM. [Ipocteiimme npoOHO-palMoOHaNbHbIE
YpaBHEHU.

I'paguueckass uHTEpHpeTalys YpaBHEHHH C JByMs I[EPEMEHHBIMH W CUCTEM JIMHEWHBIX
YPaBHEHUU C ABYMS IEpEMEHHBIMU. [IpuMepsl peleHns CucTeM HEIMHEMHBIX YPaBHEHUN C IBYMs
IIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKiuM CocoOoM.

Uucnosble HEpaBEeHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 01HOM NepeMeHHOM. PaBHOCWIIBHOCTB
HepaBeHCTB. JIMHelHble HepaBeHCTBa ¢ OJHOM mepeMeHHOW. CHucTeMbl JIMHEHHBIX HEPAaBEHCTB C
OJIHOM NEpEMEHHOM.

DOyHKIUHA

[Tonsatue ¢ynkuuu. OOGnacTh oONpeneneHuss U MHOXECTBO 3HaueHuil ¢yHkuuu. CrnocoObl
3amanus QyHKIUH.

I'paduk dbynkiuu. Ytenue cBoiictB ¢ynkiuu mno e€ rpaduxy. [Ipumeps! rpaduxos GyHKIuUi,
OTPAKAOIIUX PEAIBHBIE IIPOLIECCHI.

OyHKIUY, ONKCHIBAIOIIME TPAMYIO M OOpaTHYIO MPONOPLHUOHANBHBIE 3aBUCUMOCTH, WX
rpabuxu. Oynxuun Y= X2, y= x3,y= Vx, y=|X|. [paduueckoe peureHne ypaBHEHHH ¥ CHCTEM
YpPaBHEHUU.

9 KJIACC

Yuciia 1 BbIYUCICHUA

PannonaneHble yncna, uppalMoHaIbHbIE YUCIA, KOHEUHbIE U OECKOHEYHBIE JECSITUUHBIE IPOOu.
MHOXecTBO JIeHICTBUTENBHBIX 4YMCEN, ICHCTBUTENbHBbIE 4YMCIa Kak OECKOHEUYHbIE JeCATHUYHBIE
npobu. B3anMHO OJHO3HAUYHOE COOTBETCTBUE MEKIY MHOKECTBOM JEHCTBUTENIBHBIX 4YHMCEN U
KOOPJAMHATHOU IIPSMOM.

CpaBHeHuE IeHCTBUTENBHBIX YUCEIl, apu(pMeTHYecKue NeUCTBUS C IeHCTBUTEIbHBIMU YHCTIAMH.

Pa3zmMepbl 00bEKTOB OKPYKAIOIIET0 MUPA, ATUTEIBLHOCTh IPOLECCOB B OKPYXKAIOIIEM MUPE.

[TpuOnmx€HHOE 3HAUYEHNE BEIMUYMHBI, TOUHOCTh MpuoOamxenus. Okpyrienue yucen. [Ipukuaka
U OLICHKA PE3YJIbTATOB BBIUUCICHUM.

YpaBHeHHUsI M HEpABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCA K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. PemeHne ypaBHEHMI, CBOASIIMXCS K KBaJApaTHBIM. bUKBajgpaTHOE
ypaBHeHue. IIpuMmepsl pelieHuss ypaBHEHUN TPETbEH M UYETBEPTOM CTEIEHEH pPa3jIOoKEHHEM Ha
MHOHUTEIH.

Pemenne npoOHO-pallMOHANIBHBIX YpaBHEHUH. PerieHue TEKCTOBBIX 3agau aureOpandecKum
METOJIOM.

VYpaBHeHHe ¢ IByMs IEpeMEHHBIMU U ero rpaduk. Pemenue cucreM AByX JTMHEWHBIX YpaBHEHUN
C IByMs IIEpEMEHHBIMU. Perienue cucreM IByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEHHOE, a IPYyroe
— BTOpO# crenenu. ['paduueckas uHTEpIIpeTalusl CUCTEMBI YPaBHEHUH C IByMS IIEpEMEHHBIMU.

Pemrenune TeKCTOBBIX 3a/1a4 areOpanyeckiuM CocoOoM.

YuciioBbIE HEPABEHCTBA U UX CBOMCTBA.

PemieHne 7nMHEHHBIX HEpPAaBEHCTB C OJHOW IEpeMEHHOW. Pemenue cucreM JHMHEHHBIX
HEpaBeHCTB C OjAHOM mnepemeHHOW. KBaapaTHble HepaBeHcTBa. ['paduueckas uHTEpHperanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

DOyHKIUHA

KBanparnunas Qynkius, e€ rpaduk u cBoiictBa. [lapaboia, KoopaIuHATHI BEPIIUHBI MapadoIbL,
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0OCh CUMMETPHUH TTapaboIbl.

I'paduku pyskmmit: y= kx, y= kx+ b, y= k/x, y= x%, y= Vx, y= |x|u ux cBoiicTa.

YuciioBbIe NOCI€I0BATEILHOCTH U NPOTPECcCUM

[TonsiTue YMCIIOBOM TOCIENIOBATENIBHOCTH. 3aJaHME I10CIEJOBATEIbHOCTH PEKYPPEHTHOM
dbopmyroit u popMyItoi N-To YIIeHa.

Apudmerndeckass U reomerpudeckas mnporpeccud. @opMyinel N-ro wieHa apuPMETHIECKON |
F€OMETPUUYECKON MTPOrPeCCUil, CyMMbI IIEPBBIX NUJICHOB.

N300pakeHre 4ICHOB apu(METHYECKOW W T'€OMETPHUYECKOM MPOrpeccHii TouyKamMHu Ha
KOOPJMHATHOM IJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHIMAIbHBIN poCT. CII0KHBIE IPOLEHTHI.



INIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUSA

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE  pe3yJabTaThl  OCBOCHHS  TNPOrpaMMbl  y4eOHOro  Kypca  «Anrebpar
XapaKTEepU3YIOTCS:

NATPHOTHYECKOE BOCIIUTAHHUE:

IIPOSIBJICHUEM HMHTEpeca K IPOLUIOMY M HACTOSAIIEMY POCCHHCKONM MAaTEMAaTHKH, LIECHHOCTHBIM
OTHOILLIEHUEM K JIOCTHXKECHUSM POCCHUMCKUX MAaTEMaTUKOB U POCCHMCKOM MATEMATHUYECKOW IIKOJIBI,
K UCIOJIb30BAHUIO 3TUX JOCTHXKEHUI B JPYTruX HayKax U MPUKIAJHBIX cepax;

rPaKIAHCKOE U JYXOBHO-HPABCTBEHHOE BOCIITAHME:

TFOTOBHOCTBIO K BBINOJIHEHUIO OOSI3aHHOCTEH TIpaKAaHWHA W pealu3allud  ero Ipas,
NPEJCTaBICHUEM O MATEMAaTHYECKUX OCHOBAX (DYyHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SBJICHUH,
Ipolenyp IpakAaHCKOro o0IecTBa (HampuMmep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKAECHUIO
ATUYECKUX MPOOJIEM, CBA3aHHBIX C IPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUM HayKH, OCO3HAHUEM
BaXHOCTU MOPAJIbHO-3TUUYECKUX IPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

TPYAOBOE BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTHUBHOE YYacTHE€ B PEIICHUU IPAKTUYECKUX 3aJad MaTeMaTU4YeCKOU
HAIpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTHM MAaTEMaTHYECKOIo OOpa30BaHMS Ha MPOTSKEHUM BCEH
KHU3HU /ISl YCHEIIHOW NMpOo(ecCHOHAIBHONW NESATEIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHUH,
OCO3HAHHBIM BBIOOPOM U MOCTPOEHUEM MHAMBUAYaJIbHON TPAEGKTOPUU OO0pa30BaHUs U KU3HEHHBIX
IUIAHOB € YYETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

3CTeTHYeCcKOe BOCIINTAHME:

CHOCOOHOCTBIO K SMOLIMOHAIBHOMY U 3CTETHUECKOMY BOCIPHUATHIO MAaTEMaTHYECKUX OOBEKTOB,
3a/1a4, pelieHul, pacCyKICHUI, yMEHHUIO BUAECTh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

LeHHOCTH HAYYHOI'0 NO3HAHHUSA:

OpUEHTAallel B JAEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX NpPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS 4YeJOBEKa, NPUPOABI M OOLIeCTBa, IOHUMaHHEM
MaTeMaTUYeCKON HayKu Kak c@epbl 4YeIOBEYECKOM MAEsITeNbHOCTH, 3TanoB €€ pa3BUTUS H
3HAYUMOCTH JUIsl Pa3BUTHs LIUBHUIIN3ALMHU, OBJIAJACHUEM S3bIKOM MAaTEMATHKH M MAaTEMaTH4YECKOU
KyJIbTYpOH Kak CpEJICTBOM IIO3HAaHUS MHpa, OBJIAJEHHUEM MPOCTEHIIMMH  HaBbIKaMU
MCCIIEI0BATEIBCKOM 1EATENbHOCTH;

(pu3uyeckoe BocnUTaHHe, (POopMUpPOBaHHE KYJIbLTYPbI 3A0POBbS H 3MOLHMOHAJIBLHOIO
Os1aromosty4usi:

TOTOBHOCTHIO NPUMEHATh MAaTEeMAaTUYECKUE 3HAHHSA B HMHTEPECAaX CBOETO 370POBbs, BEIEHUS
3I0pOBOTO 00pa3a >XU3HHU (340pOBOE MHUTAaHUE, COANAHCHUPOBAHHBIM PEXHUM 3aHATHH M OTIbIXa,
perymnsipHasi u3nyeckass aKTHUBHOCThH), C()OPMUPOBAHHOCTHbIO HaBbIKa peQIeKCHUHU, MPU3HAHUEM
CBOETO IpaBa Ha OIIMOKY M TAaKOTO e MpaBa Jpyroro 4eioBeka;

IKO0JI0THYecKoe BOCIINTAHHE:

OpHEHTallMell Ha NpPUMEHEHHE MaTeMaTW4YeCKMX 3HaHMW Ui pelleHus 3ajad B 001acTH
COXPaHHOCTH OKpYKalollleld Cpeapl, IJIaHUPOBAaHUS TIOCTYNIKOB M OLEHKH HX BO3MOXKHBIX
MOCJEICTBUM JIi OKpYXaromlel cpeapl, OCO3HAHHWEM TIJI0O0ATbHOTO XapakTepa 3KOJIOIMYECKHX
npo0JieM U ImyTel X peleHus;

ajanTanys K U3MEHSIOIHUMCS YCJIOBHAM COLMAIbHON M IPUPOAHOI cpelbl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHUSX HEOIPENEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO AESITEIbHOCTb, B TOM YHCJIE YMEHUE YUHUThCA Yy APYTHUX
Jrofiel, mpuodpeTaTb B COBMECTHOW NEATEIbHOCTH HOBBIE 3HAHMS, HAaBBIKM U KOMIIETEHIIMH W3
OIbITA IPYTHX;

HEOOXOIUMOCThIO B (OPMUPOBAHMU HOBBIX 3HaHWI, B TOM 4wucie (OpMyIHpOBATh HJIEH,
MOHATHUS, THUMOTE3bl 00 OOBEKTaX M SIBJICHUAX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATh
Ne(QUIUTEI COOCTBEHHBIX 3HAaHUH U KOMIIETEHTHOCTEH, IIIAaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBHIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIHIO KaK
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BBI30B, TpeOYIOLIMI KOHTPMEp, KOPPEKTHPOBAaTh IPUHUMAaEeMble pELIEHUs U JeicTBHA,
(dbopMyIHpOBATh M OIICHUBATH PUCKHU H MOCIIEICTBHS, (HOPMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTenbHBIC YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBrble Jiornueckue aeiicTBuA:

BBISBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMAaTUYECKUX OOBEKTOB, MOHSATHIA,
OTHOLIEHUH MEXAYy MOHATUAMH, (OPMYIUpPOBaTh OIpPENEIECHUs] IOHITUH, YCTAHABIMBATh
CYIIECTBEHHBIN MpHU3HAK KiIacCU(UKALUN, OCHOBAHUS Ui OOOOIICHUS M CPAaBHEHHS, KPUTEPUHU
IIPOBOAMMOIO aHAJIN34;

BOCIIPHHUMATh, (OPMYyIUpOBaTh U MPEOOPa3OBBIBATH CYXKICHUS: YTBEpAUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISBIISITH MAaTEMATHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEUHs B (paKkTax, TaHHBIX,
HaOJIOAECHUAX M YTBEPXKICHMAX, MpengaraTb KPUTEpUU JJs BBIABICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JIeJIaTh  BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JACIYKTUBHBIX UM HMHIYKTHUBHBIX
YMO3aKJIIOUEHHM, YMO3aKJIFOUEHH 110 aHAJIOTUH;

pa3buparh Jl0Ka3aTeIbCTBA MaTEMAaTUYECKUX YTBEPKICHUH (IpsAMble M OT HPOTHBHOIO),
IPOBOJIUTH CAMOCTOSITEIIFHO HECIIOKHBIE JI0KA3aTeNbCTBA MaTeMaTHYECKUX (PaKTOB, BBHICTPAMBATH
apryMEeHTaluI0, TMPUBOJUTH IPUMEPbl M  KOHTPHIPUMEpPHI, OOOCHOBBIBaTH COOCTBEHHBIE
paccyXJIeHHUs;

BbIOMpATh CHOCOO pelieHus: y4eOHOW 3ajaud (CpaBHHUBATh HECKOJIBKO BapUAaHTOB PELICHMS,
BbIOMpaTh HanboJIee MOAXOAIINN C YIETOM CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

ba3zoBble nccienoBarebCcKue JeHCTBHUSA:

UCTIOJIB30BaTh BOIPOCHI KaK HMCCIENOBATEIILCKANH HHCTPYMEHT MO3HAaHUA, (OPMYIHPOBATH
BOIPOCHI, (pUKCHUpYIOLIME MPOTUBOpEUre, IPoOIeMy, CAMOCTOSTEILHO YCTaHABIMBATh HCKOMOE U
JIaHHOe, GOPMUPOBATH TMIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO0, MHEHUE;

IPOBOJUTH 1O CaMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY HECIIOXKHBIA HSKCHEPUMEHT, HEOOIbIIoe
UCCJIEJOBAaHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTHMYeCKOro OO0BEeKTa, 3aBUCHUMOCTEN
00BEKTOB MEXY COOOM;

CaMOCTOSITENIbHO (OopMyIUpOBaTh O0OOLIEHUS M BBIBOJBI IO pe3ysibTaTaM MPOBEAEHHOIO
HaOJIOIeHUs, UCCIIEI0OBaHMs, OLEHUBATh JJOCTOBEPHOCTb MOJYYEHHBIX PE3YJIbTAaTOB, BBIBOJIOB U
000011IeHHI];

IIPOrHO3MPOBATh BO3MOXHOE PA3BUTHUE IPOIECCA, a TAK)KE BBIIBUIaTh MPEATOIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HMHQOpPMAIMM, JAHHBIX, HEOOXOAMMBIX JUIS
pELIeHNUs 3a]a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIPETUPOBATh HH(POPMALIHIO PA3TMYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

BbIOUpaTh (opMy TpeIcTaBiIeHUs HHPOPMAMM U WUIIOCTPUPOBATH peElIaeMble 3ajadu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOWHAIUSIMU;

OLICHUBAaTh HAAE&KHOCTh HMHGOPMALMU IO KPUTEPHUSAM, NPEUIOKEHHBIM YYUTENIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

BOCIIPUHUMATh U (POPMYIMPOBATH CYXKACHUS B COOTBETCTBUHU C YCIOBUSMHU U LIEISIMHU OOLICHHUS,
SCHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHBMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHHUSI 110 XO/ly PELICHHMs 3a/1a4ul, KOMMEHTHUPOBATH MIOJyYE€HHBIH PE3yJIbTaT;

B XxoJe OOCYyXIeHHs 3aJaBaTb BOINPOCHI IO CYIIECTBY OOCYKIAaeMOW TeMbl, MpOOJIeMBbl,
pemaeMoil 3ajadd, BBICKA3bIBaTh WJIEW, HALCJICHHbIE HAa IOWCK pELIEHMS, COINOCTABIATH CBOU
CYXKJIEHHUSl C CYXJECHUSAMH IPYTUX YYaCTHHMKOB JAMANOra, OOHAapyXXHMBAaTh pPa3IM4ue M CXOACTBO
MO3HLIMH, B KOPPEKTHOU popme HopMyTHpOBaTh Pa3HOIIACHs, CBOM BO3PAKEHHUS,;



NPEJCTaBIATh PE3ydbTaThl pPELICHUS 3aJauyd, »SKCIEPUMEHTa, WCCIeIOBaHUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPaTh (pOpMaT BBICTYIUICHHUS C YYETOM 3a/ad MPE3CHTALUU U OCOOCHHOCTEH
ayJUTOPUH;

NOHMMAaTh W HCIOJIB30BaTh NPEUMYIIECTBA KOMAHIAHONH M WHIMBUAYaJbHOW pabOTHI MpH
peleHnn y4eOHbIX MaTeMaTHUeCKUX 3a/1ay;

NPUHUMATD 1eJIb COBMECTHOM JESTEIbHOCTH, TNIAHUPOBATh OPraHU3AIMI0 COBMECTHOW PabOTHI,
pacnpeaensaTs BUAbl padoT, 10roBapuBaThCs, 00CYKIaTh MPOLIECC U Pe3ylabTaT paboThl, 0000IaTh
MHEHHS HECKOJBKUX JTIOACH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (00CYXkAcHUS, OOMEH MHEHHSIMH, MO3TOBBIC
IITYPMBI U APYTHE), BBIIOIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATH CBOM JICHCTBHS C APYTUMHU
YlIeHaMd KOMaHJbl, OLEHHWBAaTh KAayeCTBO CBOEr0 BKJaJa B OOIIMNA MPOAYKT IO KPUTEPUSM,
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIe YUeOHbIE 1eliCTBHS

Camoopranusauus:

CaMOCTOSITENIbHO COCTAaBJIATH IUIAH, ATOPUTM peIlleHus 3ajadyu (WIM €ero 4acTh), BbIOUPATh
crnocod pemeHuss ¢ Y4€TOM HMEIOLIUXCS pPECYpCcOB U COOCTBEHHBIX BO3MO>KHOCTEM,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BApUAHTHI PEUICHUI ¢ yuéTOM HOBOM HH(OpMALIHH.

CaMOKOHTPOJIb, IMOLIUOHAIbHBIH HHTEJVIEKT:

BJIQJIETh CIOCO0AaMHM CaMOIIPOBEPKH, CaMOKOHTPOJIA TMpolecca W pe3ylbTaTa peleHUs
MaTeMaTHYCCKOM 3aa49H;

NpeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh TMpU pEIICHUU 3aJayd, BHOCHUTH
KOPPEKTHBBI B IEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAIEHHBIX ONIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTU TIOCTABJICHHOM IEJIW M YCIOBUSM,
OOBSCHATh MPUYUHBI JOCTHKEHUS WIM HEAOCTM)KCHUS e, HAXOAWTh OIMIMOKY, /1aBaTh OLICHKY
NpPUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATHBI

K xoniy o0y4uenus B 7 kjiacce o0y4Jarouuics MoyquT CICAYIONTUE TPEIMETHBIE PE3YIbTATHI:

Yucsia v BLIYUCICHUSA

BoinonusATe, coyerass yCTHbIE M TNHCbMEHHbIE TpPUEMBI, apudmMeTnyeckue AeUCTBUSA C
paroHaIbHBIMU YHCIIAMHU.

HaxonuThe 3HaueHMsI YMCIIOBBIX BBIPAXKEHWM, IPUMEHSTHh pa3HOOOpa3Hble CIOCOObI U MPUEMBI
BBIUMCJICHHSI 3HAUEHU APOOHBIX BBIPAXKEHHM, COIePKAINX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[TepexonuTh OT OJJHON (POPMBI 3aMMCH YUCEI K APYroi (MpeoOpa3oBbIBAaTh JECATHUHYIO APOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO JECATHYHYIO
JpoOBb).

CpaBHMBATh U yNOPSAAOUHUBATH PALIMOHATIBHBIE YHCTA.

OKpyrJTh 4ncia.

BBINOAHATE TPUKUIKY W OLEHKY pe3yJbTaTa BBIYMCICHHM, OLEHKY 3HA4eHHM YHCIOBBIX
BbIpaX€HHU . BBIMOMHATE AEHCTBUS CO CTENIEHSMHU C HATYPaJbHBIMU MTOKA3aTEIsIMHU.

[IpuMeHATh pU3HAKK JEIUMOCTHU, Pa3I0KEHNE Ha MHOKUTEIN HATYPAIbHBIX YHCEIL.

Pemars mnpakTUKO-OpUEHTHpPOBAHHBIE 3aJlauM, CBA3aHHbIE C OTHOIIEHHWEM BEJIMYHH,
MPONOPIUOHAIBHOCTBIO BEJIMYUH, NMPOIIEHTaMU, HHTEPIPETUPOBATh PE3YJIbTATHl PEIICHUS 3a/1ay C
y4€TOM OrpaHUYECHU, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMbIX OOBEKTOB.

Auredpanyeckune BbIPaKeHHUs

Hcnonp3oBaTh anreOpanveckyr0 TEPMUHOJIOTMIO M CHUMBOJIMKY, NPUMEHATH €€ B Ipolecce
OCBOCHMS yueOHOT0 MaTepuania.

HaxoauTs 3HaueHus: OyKBEHHBIX BBIPAKEHUN MPU 3aJaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BoimonHATe mpeoOpa3oBaHMs LEIOT0 BBIPAXKEHHS B MHOTOWIEH MPHUBEICHHEM MOJ00HBIX
CJIaraeMbIX, paCKpbhITHEM CKOOOK.

BrpINonaHATE YMHOXKEHUE OJHOYJICHA HA MHOTOWIEH U MHOTOYJIEHA HAa MHOTOWIECH, TPUMEHSTh
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(dopMyIbl KBaipaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCymiecTBIATh Pa3IoKEHHEe MHOTOYJICHOB Ha MHOXKUTENU C TOMOUIbIO BBIHECEHHS 32 CKOOKHU
00I11er0 MHOXKHTEJSI, PYNITUPOBKHU CJIaraeMbIX, IPUMEHEHHsI (HOPMYIT COKpPAIIEHHOTO YMHOXKEHHUS.

[TpuMeHsTh MPeoOpa3oOBaHMsI MHOTOWICHOB JJISl PEUICHUS PAa3JIMYHBIX 33]a4 W3 MaTEMaTHKH,
CMEKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKHU.

Hcnonb30BaTh CBOMCTBAa CTEMEHEH € HATypaJbHBIMU IIOKa3aTeNsIMU Ui MpeoOpa3oBaHuUs
BBIPAXKEHUI.

YpaBHeHusI 1 HEPaBEHCTBA

Pemarp JsMHElHBIE ypaBHEHHMs C OIHOW IIEPEMEHHOM, NPUMEHAA IIpaBWia IEepexoia OT
HCXOJIHOTO YPAaBHEHUS K PAaBHOCUIBHOMY eMy. IIpoBepATh, ABIISIETCS JIM YUCIIO KOPHEM YPaBHEHHUS.

[TpumensTh rpaduyeckre METOIbl IPU PELICHUHN JINHEHHBIX YPAaBHEHUH U UX CUCTEM.

[TonOuparh mpuMepsl Mmap YHCes, SBISIONIMXCS PEIICHHEM JHMHEHHOrO ypaBHEHHS C JIBYMs
IIEPEMEHHBIMH.

CrtpouTh B KOOPAWHATHOM TUIOCKOCTH Tpa(uK JMHEHHOTO YpaBHEHHs C JBYMs IEpEMEHHBIMH,
HOJIb3YSCh T'paKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemate cucreMbl JBYyX JMHEMHBIX YpaBHEHUH C JIByMsl NEpEMEHHBIMHM, B TOM 4YHCIIE
rpagu4ecKy.

CocTaBisTh U pemniaTh JUHEHHOE YpaBHEHUE WJIM CUCTEMY JIMHEWHBIX YPaBHEHUU I10 yCIIOBUIO
3aJ]a4M, MUHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4y MTOJIyYE€HHBIN pe3yJIbTaT.

DOyHKIUHA

N300pakaTb Ha KOOPAMHATHOM MpPSIMOM TOYKH, COOTBETCTBYIOIIUE 33aJaHHBIM KOOpAMHATaM,
Jy4H, OTPE3KH, UHTEPBAJIbl, 3aIIUChIBATH YHCIOBbIE IPOMEKYTKU Ha AJIr€OpandecKoM s3bIKE.

OTmeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKH IO 33aJJaHHBIM KOOpJIMHATaM, CTPOUThb I'papuKu
muHeHHBIX QyHKIMA. CTpouTh rpaduk GyHKIUU Y= [X|.

OnuceiBaTh C NOMOIIBIO (PYHKIUI H3BECTHBIE 3aBUCUMOCTH MEXIY BEJIMYMHAMHU: CKOPOCTb,
BpEMsI, pacCCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTh, IPOU3BOAUTEIBLHOCTD, BpeMs, 00BEM pabOThHI.

HaxonuTh 3HaueHune GyHKIMU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii crnoco0 TMpeACTaBiICHUS € aHaIu3a HHPOPMAIMM, H3BIEKaTh U
UHTEPIPETUPOBATH MHPOPMAIUIO U3 IPa(UKOB PeabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniry o0y4yenus B 8 kiacce o0yJaronuics MoyquT CIEAYIONTUE TPEIMETHBIC PE3YIbTATHI:

Yucsia v BLIYUCICHUSA

Hcnonb30BaTh HadalbHBIE MPEACTABICHUS O MHOXECTBE JACHCTBUTEIBHBIX YHCEN JUISA
CpaBHEHMs, OKpYIJIEHHs M BBIYMCICHHMH, H300pakaTh JEHCTBUTEIbHBIE YMCIA TOYKAMU Ha
KOOPJIMHATHOMU IIPSIMOM.

[TpuMeHATh MOHATHE apU(PMETUYECKOrO KBAJpPAaTHOIO KOPHs, HAXOAWUTh KBAJpaTHbIE KOPHH,
UCIIONB3YSl MpPU HEOOXOAUMOCTH KaJIbKYJISTOp, BBIIOJIHATh NPEoOpa3oBaHUsl BBIPAKECHUH,
CoJIepKallnX KBaJpaTHbIE KOPHHU, UCIIOJb3Yys CBONCTBA KOPHEN.

Hcnonp30Bath 3anucu OO0NBIIMX M MaJIbIX YHCE C MOMOUIBIO AECSITUYHBIX ApoOel U cTerneHen
gucna 10.

AuiredpanuecKkue BbIpasKeHUs1

[TpuMeHATH MOHATHE CTEMEHHU C LENbIM IT0Ka3aTeNIeM, BBIOTHATH MPeo0pa3oBaHMsl BhIPAKEHHIH,
COJZIEpKAIIMX CTEIEHHU C LEIbIM ITOKa3aTeIeM.

BbINONHATE TOX/IECTBEHHbIE MPEeoOpa30BaHUsl PAMOHANBHBIX BBIPAXKEHUI HAa OCHOBE MpPaBUII
JeNCTBUI HaJl MHOTOUIEHAMHU U aIreOpandecKiuMU JIpoOsSMHU.

PackiiagpiBaTh KBasipaTHBIN TPEXUIEH HA MHOXKHUTEIH.

[TpumensTh npeoOpa3zoBaHUs BBIPAXKEHMM M7 pEIIEHUS pa3IMYHBIX 3a]ad U3 MaTeMaTHKH,
CMEKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKHU.

YpaBHeHUs1 M HEpaBEHCTBA

Pemats snHeliHbIE, KBaJipaTHBIE YPABHEHUS U PAallMOHAIbHBIE YPAaBHEHUS, CBOJSLIMECS K HUM,
CUCTEMBI IBYX YPABHCHHH C JBYMs IEPEMCHHBIMHU.

IIpoBoaUTH IIpOCTEHIINE WCCIECIOBAHUS YPAaBHEHUM M CUCTEM YpPAaBHEHHMH, B TOM 4YHUCIE C
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NpUMEHEHHEM TpadUYecKuX MPeICTaBICHUH (YCTaHABIMBATh, UMEET JIM YPaBHEHUE WM CUCTEMa
YpaBHEHUI PELICHUS, €CII UMEET, TO CKOJIBKO, U TIpOYee).

[lepexoauth OT cioBecHOW (HOPMYIHPOBKH 3a7aul K e€ alreOpandeckoil MOJENU ¢ TIOMOIIBIO
COCTaBJICHUSl YpPaBHEHUS WJIM CUCTEMbl YpPaBHCHHUIl, HHTEPHIPETHPOBATh B COOTBETCTBHH C
KOHTEKCTOM 3aJ1a41 TIOJYYCHHBIA PE3yJIbTaT.

[IpuMeHATh CBOWMCTBA YHCIOBBIX HEPABCHCTB JUIS CPAaBHEHUS, OLICHKH, PELIATh JIMHEHHBIC
HEPaBEHCTBA C OJIHOM TEPEeMEHHOH M MX CHCTEMbI, JaBaTh TpapUUECKyH) HWILTIOCTPAIUIO
MHO>KECTBA PEIICHHI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[loHMMaTh M HUCMOJIL30BATh (YHKIIMOHAJIBHBIC TOHSATUS M S3BIK (TEPMHHBI, CHMBOJIMYCCKUEC
0003HaueHHMsI), ONPECATh 3HaUCHHE (DYHKIIMHM N0 3HAYCHUIO apryMEHTa, OINPEIENATh CBOWCTBA
dbyHKIMY 10 e€ rpaduky.

CrtpouTth rpadmku JIEMEHTAPHBIX GYHKIIUN BUIA:

y=k/x, y= X2, y= x3,y= |X|, y= VX, OIHCHIBATb CBONCTBA YHCIOBOI (DYHKIMH MO €& TpaduKy.

K koHiry 00y4eHust B 9 kjacce 00yJarOIIUIiCs MOIYYUT CICTYIONIUE IPSIMETHBIC PE3yIbTAThI:

Yuciaa v BBIYHCTEHUS

CpaBHHBATh U YIOPSIOUYMBAThH PAIlHOHAILHBIC ¥ UPPAI[IOHAILHBIC YHCIIA.

Beinonusate  apudmMernyeckue ACUCTBHS C PAlMOHAIBHBIMH YHCIIAMH, COYETash YCTHBIC U
MUCHMEHHBIC TIPUEMBI, BBITIOIHSTH BEIYUCICHHSI C UPPAIIMOHATIBHBIMH YHCIAMH.

Haxomuth 3HAueHMs CTENEHEH C IENbIMH IOKA3aTeNIIMH U KOPHEH, BBIYUCIATH 3HAYCHHUSI
YHCJIOBBIX BBIPOKEHHIA.

OKpyrJIATh JACHCTBUTEIBHBIC YHMCIA, BBIMOIHATh NMPUKHIKY PE3YJIbTaTa BBIYMCICHUH, OIICHKY
YHCJIOBBIX BBIPOKEHUIA.

YpaBHeHHsI U HEPAaBEeHCTBA

Peurate nuHEHHBIC W KBaJpaTHBIC YpPaBHEHUs, YPaBHCHUs, CBOJIIMECS K HUM, MPOCTEHINNE
JIpOOHO-paLlMOHANIbHBIE YPABHEHHUS.

Pemate cucrtempl ABYX JMHEWHBIX YpaBHEHUI C JBYMsI NEPEMEHHBIMH W CHCTEMBI JBYX
yYpaBHEHUIA, B KOTOPBIX OJIHO YPAaBHEHUE HE SBJISICTCS TMHCHHBIM.

Pemate TekcToBBIE 3aqauM anreOpanvdecKuM CHOCOOOM C MOMOIIBIO COCTaBIICHHS ypaBHEHHUS
WM CUCTEMBI JIBYX YPaBHEHHH C ABYMsI IEPEMECHHBIMH.

[IpoBoauTh TpoOCTEWIINE WCCIENOBAaHHS YPAaBHEHHH M CHCTEM YpaBHEHHH, B TOM YHUCIE C
NpUMEHEHHEM Tpaduyeckux mpecTaBlieHuid (YCTaHABINBATh, UMEET JIM YPaBHEHHE WM CHCTEMa
YpaBHEHUI pElIeHUs, €CIIH UMEET, TO CKOJIBKO, U TIpoYee).

Pemiath nuHEHbIC HEpaBEHCTBA, KBaJpaTHbIC HEPABCHCTBA, W300pakaTh pelllcHHE HEPABCHCTB
Ha YHUCIIOBOM MPSAMOIi, 3alIMCHIBATh PELICHUE C TIOMOIIBIO CHMBOJIOB.

Pemath cHuCTeMbl JTMHEHHBIX HEPABEHCTB, CHUCTEMbI HEPABCHCTB, BKIIOYAMOIIME KBAIPaTHOE
HEpPaBEHCTBO, M300pa’kaTh PEIICHWE CHCTEMbl HEPAaBEHCTB HAa YHUCIOBOH IPSIMOM, 3amiCHIBATH
pElIeHUE C MOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPaBEHCTBA MPH PELICHUH PA3IMYHBIX 33/1a4.

DOyHKIUHA

PacriozHaBate (yHKIMM W3y4eHHBIX BUAOB. [lOKa3bIBaTh CXEMaTHYECKH PaCIOJOXKECHUE Ha
KOOPJAMHATHOM TUTOCKOCTH TpadukoB GyHKIMi Buaa: y= KX, y= kx+ b, y= k/x, y= ax? + bx+ c, y=
x%,y=Vx, y= |X|, B 3aBHCHMOCTH OT 3HaueHHH KO>)DUIHEHTOB, ONUCHIBATH CBONCTBA ()YHKIIHIA.

CtpouTh ¥ M300pakaTh CXeMaTUYeCKU rpapuKu KBaJPATUIHBIX (QYHKIHIA, OMMCHIBATH CBOMCTBA
KBaJIPaTUYHBIX QYHKIUH 110 UX rpadukam.

Pacrio3HaBaTh KBaIpaTHUHYIO (GYHKIHIO MO (GopMyse, NPUBOIUTH HMPUMEPHl KBAJPATHUHBIX
(GYHKIMI U3 peaTbHOM KHU3HU, QU3NKH, TEOMETPUH.

YuciaoBble MOCIET0BATETLHOCTH U POTPECCHH

PacriozHaBate apu@MeTHYECKYI0 M TE€OMETPUYECKYI0 NpPOTPECCHH TPU pasHbIX CIIOCO0ax
3aJIaHuUS.

BBIMOMHATE BBIYKMCICHUS C HUCIOJNB30BaHMEM (opMyn n-ro wieHa apuMETHYecKod u
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T€OMETPUUYECKON TPOrpeCCUii, CyMMBbI EPBBIX NUJICHOB.

N300pakars 4eHbl MOCIEA0BATEILHOCTH TOUKAMU Ha KOOPJAUHATHOM TIOCKOCTH.

Pemarp 3amaum, CBSi3aHHBIE C YMCIOBBIMH IOCIIE€OBATEIBHOCTSAMU, B TOM 4YHCIIE 3aJaud W3
peaybHOM JKU3HU (C UCTIONB30BaHUEM KAJIBKYIATOPA, IU(PPOBBIX TEXHOJIOTHH).

[TpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OCHOBHOM
00pa3oBartesibHOU MporpamMmel (7 Kiacc)

Kon [IpoBepsieMble ~ mpeAMETHbIE  Pe3yabTaTbl  OCBOCHHUS  OCHOBHOMU
IPOBEPSEMOTr0 | 00pa30BaTEIBHOM MPOrpaMMBl OCHOBHOTO 001IIeTO 00pa3oBaHus
pe3ynbTarta

1 Yucna v BRIYUCICHUS

BLIHOJ'IHHTB, CouCTasA YCTHBIC W IMHUCBMCHHBIC IIPUCMBI, apI/I(bMeTI/I‘IeCKI/IC
I[GIZCTBI/I?[ C palMOHAJIbHBIMHU YU CJIaMU

11

HaxomuTh 3Ha4eHUs YHCIOBBIX BBIPAKEHUH, MPUMEHATH pa3HOOOpa3HbIC
1.2 CrocoObl W TPUEMbl BBIYHCIICHHS 3HAYCHUH JPOOHBIX BBIPAKCHHM,
coJiepKalnx OOBIKHOBEHHBIE U JECATUYHBIE TPOOH

Ilepexoauts OT 0JHOM (HOPMBI 3aMIUCH YHCEN K APYroi (IpeoOpa3oBbIBATH
1.3 JECSITUUHYIO Jp0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHUHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO IpOOb)

14 CpaBHMBATH M YIIOPSI0OYUBATh pallMOHATIbHBIE YUCIIA

1.5 OxpyryTh uncia

BbINONHATE NPUKUIAKY M OLEHKY pe3yibTaTa BBIYUCICHHUH, OLICHKY
1.6 3HAQYEHHUM YMCIIOBBIX BBIPAKCHUN. BBINOIHATE IEHCTBUS CO CTENEHSIMU C
HaTypaJIbHBIMU ITOKa3aTEIIAMHU

HpI/IMeHHTB MNPpU3HAKHW  JCJIMUMOCTHU, PaA3JIOKCHHUEC HAa  MHOXUTCIN

1.7
HaATYpaJIbHBIX YHCEI
Pemrate mpakTHKO-OpHEHTUPOBAHHBIE 337a4yM, CBSI3aHHBIE C OTHOIICHHEM
18 BEJIMYMH, IPOMOPLUOHATBHOCTHIO BEJINYMH, MPOLICHTaMH,
' WHTEPIPETHPOBATh PE3YNIbTAThl PEIICHUS 3a/ad C YU4eTOM OrpaHHYCHHH,
CBSI3aHHBIX CO CBOMCTBaMHU pacCMaTPUBAEMBIX OOBEKTOB
2 AnrebpanuecKue BHIPAKCHHS
21 Hcnonp3oBath  anreOpanveckyrd  TEPMHHOJIOTHIO W CHMBOIIUKY,
' MIPUMEHSTH €€ B POLIECCe OCBOEHHsI yUeOHOT0 MaTepuana
29 HaxoauTe 3HaueHus: OYKBEHHBIX BBIPQKEHHUH NMPH 3aJaHHBIX 3HAYEHUSX
' MIEPEMEHHBIX
2.3 BreimonHATe  mpeoOpa3oBaHUsS  IIEIOTO0  BBIPAKEHHS] B~ MHOTOUYICH
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MIPUBEICHUEM TIOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK

BremoaHATh YMHOXCHHUEC OJHOYJICHA Ha MHOI'OYJICH W MHOI'O4JICHAa Ha

2.4
MHOTO4JIEH, IPUMEHATh (POPMYJIbI KBaJIpaTa CyMMbI U KBajipaTa pa3HOCTH
OcCyIecTBIATh pa3I0KEHUE MHOTOYICHOB HAa MHOMKUTENIHM C ITOMOILBIO
2.5 BBIHECEHHSI 32 CKOOKHM OOIIEro MHOXXUTEJNS, TPYNIHUPOBKH CIIaraeMbIX,
IpUMEHEHUs (POPMYJIT COKPALIEHHOTO YMHOXKEHUS
26 [TpumensTs mpeoOpa3oBaHUsT MHOTOWICHOB JUIS PEHICHUS Ppa3IMYHBIX
' 3a/1a4 U3 MAaTEMaTUKH, CMEKHBIX IIPEIMETOB, U3 PealbHON IPAKTUKU
27 Hcnonbp30BaTh CBOWCTBA CTENEHEH € HATypaJbHBIMU IIOKA3aTECIAMU UL
' npeoOpa3oBaHus BBIPAKCHHIA
3 YpaBHEHUS U HEPAaBEHCTBA
Pemate nuHelHbIE ypaBHEHUS ¢ OJHOW NEPEMEHHOW, IPUMEHsIS IIpaBuia
3.1 repexosia 0T UCXOAHOIO YpaBHEHHMS K pPaBHOCWIBHOMY eMy. lIposepsts,
SIBJIIETCS JIM YUCIIO KOPHEM YpaBHEHUS
32 [TpumensTh rpaduveckue METObI IPU PEIICHUH JIMHEHHBIX YPaBHEHUH U
' UX CUCTEM
33 [lonGuparh mpumepsl Map 4YMCEN, SBIAIOLIMXCS PELICHUEM JMHEHHOTO
' YpaBHEHHUSI C ABYMs IEPEMEHHBIMU
CrpouTh B KOOpAMHATHOM IJIOCKOCTU TpauK JMHEHHOTO ypaBHEHUS C
3.4 JIBYMsl TIEPEMEHHBIMM; IOJIB3YsCh TIpaUKOM, MPHUBOAUTH IPUMEPHI
pelIeHus ypaBHEHUs
35 Pemarp cuctemsl OByX JIMHEHHBIX YPAaBHEHUH C JIByMs NIEPEMEHHBIMU, B
' TOM uucie rpadpuyecku
CocTaBnaTh M pemiath JMHEHHOE ypaBHEHUE WU CHUCTEMY JIMHEWHBIX
3.6 YPaBHEHHUI IO YCIOBHMIO 33Jaud, MHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4¥ MOJIY4YEeHHbIN pe3ynbTar
4 Koopaunats! u rpapuku. ®yHkunu
N3o0pakaTh Ha KOOPAWHATHOW TPSAMOW TOYKH, COOTBETCTBYIOIIHE
4.1 3aJaHHBIM KOOpJWHAaTaM, JIy4d, OTPE3KH, HWHTEpBajbl, 3alUCBIBATH
YHCIIOBBIE TPOMEKYTKH Ha alNredpandeckoM s3bIKe
4.2 OTmeuaTh B KOOPAMHATHOM IMJIOCKOCTH TOYKHU IO 3a/IaHHBIM KOOpJIMHATaM
4.3 Crpouts rpaduku TuHeHHbIX QyHKUIKUNA. CTpOuTh rpa@uk GyHKIUHN Y = [X|
OnuceiBaTh C MOMOUIbIO (QYHKIMH HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMS, pacCTOSHUE, LIEHY, KOJIMYECTBO,
CTOMMOCTb, MPOU3BOIUTEIHHOCTD, BpeMsl, 00beM pabOThI
4.5 HaxonuTs 3HaueHune yHKIMU MO 3HAYEHUIO €€ apryMeHTa
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4.6

[Tornmars rpadudeckuii cnocod MpeaCTaBICHUS U aHATN3a HHPOPMAIIHH,
U3BJIEKaTh U WHTEPIPETHPOBATH HHPOPMAINIO U3 IpadUKOB peabHbBIX
MPOLECCOB U 3aBUCUMOCTEMN

ITpoBepsiemble AiI€eMEHTHI coepkanus (7 Kiacc)

Kon [IpoBepsieMblil AIEMEHT COAEPKAHUS
1 Uucna v BBIYUCICHUS
Jpobu OOBIKHOBEHHBIE UM JECSITHYHBIC, IEpPeXoJ OT OAHOW (opMbI 3amucu
11 npobeit k apyroil. IloHATne palMOHANBbHOIO 4YHCIHA, 3alUCh, CPABHEHMUE,
YIOPSI0YMBAHUE PALMOHAIBHBIX YHCEI
19 ApudmeTrnueckue ASHCTBHUS C pallMOHAIBHBIMH 4HuclaMu. Pemienue 3amgau u3
' peaJibHOM MPAaKTUKK HA 4acTH, Ha IpOOH
13 CreneHb C HaTypaJbHBIM IIOKa3aTeJeM: OIpeaelieHHe, NpeoOdpa3oBaHue
' BBIPKEHUI HA OCHOBE OMpeeNIeHus, 3aMUCh OOJBIINX YUCEI
14 [IpouieHTsl, 3anKch MPOIEHTOB B BUAE IpoOH U ApoOu B BUAE MPOIEHTOB. Tpu
' OCHOBHBI€ 33/1a4M Ha IIPOLICHTHI, PEIICHUE 3a/1a4 U3 PEalbHOU NIPAKTUKU
15 [IpuMeHeHne NMPU3HAKOB JEIMMOCTH, PA3JIOKEHUE HA MHOKUATEIN HAaTypalbHbIX
' qyuceln
1.6 PeasbHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi U 0OpaTHasi pONOPLUOHATIBHOCTH
2 Anrebpanyeckue BbIpaXKEHUS
21 IlepemeHHBIE, YMCIOBOE 3HAYEHHE BBIPAKEHMS C NepeMeHHOH. [lomycTtumbie
' 3HAYEHUS TIEPEMEHHBIX
29 [IpencraBneHre 3aBUCUMOCTH MEXJIy BeIMYMHAMH B BHUAE (OPMYIIBL.
' Brruucnenus mo popmynam
2.3 [IpeoOpa3oBanre OYKBEHHBIX BBIPAXKEHUM, TOXKAECTBEHHO PaBHbIE BHIPAKEHUS
24 CBoIiCTBa CTETICHU C HATYPAJIbHBIM MTOKa3aTEIeM
25 Opnownensl U MHorowjeHsl. CreneHb MHorowieHa. CiokeHue, BBIYMTAHUE,
' YMHOXXEHHE MHOTOWJIEHOB
26 @opMysbl COKPALIEHHOIO YMHOXKEHHS: KBaJpaT CyMMbl M KBaapaT Pa3HOCTH.
' dopmyiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOWICHOB HA MHOKUTEIIN
3 VYpaBHeHUs
31 VYpaBHeHHe, KOpEHb YpaBHEHHUS, MpaBWia NpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHH
3.2 JluHeitHOe ypaBHEHHME C OJHOM TIEPEMEHHOM, YHUCIO KOpPHEH JIMHEHMHOTO

ypaBHEHHUS, PELICHNE JIMHEHHbBIX ypaBHEHUH
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CocraBiieHHe ypaBHEHUH IO YCIOBHUIO 3aJaud. PelieHue TEeKCTOBBIX 3ajad C

3.3 o
MTOMOMUIBIO YpaBHEHUN
3.4 JluneliHoe ypaBHEHHUE C IBYMS IEPEMEHHBIMH U €T0 TpaduK
CucreMa JByX JIMHEHHBIX YPAaBHEHUU C JBYMs MepeMeHHbIMU. Perienue cucrem
3.5 ypaBHEHHI CHOCOOOM MOJCTaHOBKHU. [IpuMepsl pelIeHusi TEKCTOBBIX 3a1ad C
MTOMOIIBIO CUCTEM YPaBHEHHI
4 Koopaunats! u rpadpuku. @yHkuun
4.1 Koopaunara Touky Ha mpsmMoin
47 Uucnosble NpomMexyTku. PaccrosHue Mexnay IByMs TOYKaMH KOOPAMHATHOU
' psAMOi
43 [IpsmoyronbHast cucremMa koopauHaT, ocu Ox u Oy. AOcuucca M opAuHATa
' TOYKHM Ha KOOPJIAUHATHOMN IIOCKOCTH
44 [Tpumepsr rpadukoB, 3amaHHbBIX (Qopmynamu. YreHHe rpadUKOB pealbHBIX
' 3aBUCUMOCTEHN
4.5 [Tonstue pynkuuu. I'paduk dpynxun. CroiicTBa GyHKINH
4.6 Jluneitnas pynkuus, ee rpaduk. I'padux dyHkimm y = [X|
4.7 I'paduueckoe penieHne JINHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX YpaBHEHHHA

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTenbHON MPOrpamMMBbI § Kiacca

Kon IIpoBepsieMble  mpeaMeTHblE  pe3yibTaThl ~ OCBOEHUS ~ OCHOBHOM
MIPOBEPSIEMOT0 | 00pa30BaTEIBHOM MPOTPaMMbI OCHOBHOT'O 00I1IETO 00pa3oBaHus
pe3yibTara
1 Yucna u BBIYMCICHUS
Vcnonb30BaTh HayaabHbIE NPECTABICHNUS O MHOKECTBE JAEHCTBUTEIbHBIX
11 yucen JJis CpaBHEHMS, OKpYIJIEHMsI M BBIYMCIEHUH, HU300paxarhb
JeWCTBUTENbHBIC YNCIIa TOYKAMH HAa KOOPIUHATHOW MPSIMOi
[TpuMeHsaTh MOHATHE apU(PMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOJIUThH
19 KBaJpaTHbIE KOPHH, WCIONB3Yysl TIPU HEOOXOJUMOCTH KaJbKYJISATOD,
' BBIMOJIHATE NPEOOpa3oBaHMs BBIPAKEHHUM, COJEpKALIMX KBaJpaTHbIE
KOpHH, UCIIOJIb3YysI CBOMCTBA KOPHEHN
13 Vcnonp30BaTh 3ammcu OOJBIINX W MAJIBIX YHCET C TIOMOIIBIO JECITUIHBIX
' npobeii u creneneii yncna 10
2 Anrebpanyeckue BEIpaKCHUS
[IpuMeHSATh TOHSATHE CTENEHH C IEeJbIM II0Ka3aTeseM, BBITIOIHSTh
2.1 npeoOpa3oBaHusl  BBIP@KEHUI, cOAEpXKAIlMX CTENeHH C  LENbIM
oKa3aresem
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2.2

BBITIONTHATE TOXKIECTBEHHBIE TPEOOPA30BAHUS PAITMOHATHHBIX BBIPAKCHHUN
Ha OCHOBE IpaBWJI JIEHCTBUH HaJ MHOTOWICHAMH M alreOpanmdecKuMHU
IpoOsSMHU

2.3

PacknanpiBaTh KBagpaTHBIA TPEXYJIEH HA MHOKHUTEIN

2.4

[TpumensTh npeoOpa30BaHus BEIPAKECHUHN JUIS PEIICHUS Pa3JIMYHbIX 3a/1a4
U3 MaT€MaTHKH, CMEKHBIX [IPEIMETOB, U3 PEAIbHON NPAKTUKU

YpaBHEHHUs U HEPABEHCTBA

3.1

Pewmrate nuHENHbIE, KBaApAaTHBIE YPABHEHUS U PAallMOHAJIbHBIC YPAaBHEHMUS,
CBOJAILMUECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IByMs IIEPEMEHHBIMU

3.2

[IpoBoauTh mpoOCTENIINE UCCIAEN0BAHUS YPABHEHUN U CUCTEM ypaBHEHUH,
B TOM 4YHUCJIE€ C DPUMEHEHUEM TIpaUuUecKux MpeCTaBICHUN
(ycraHaBiIMBaTh, UMEET JIM YpaBHEHUE WIN CUCTEMa YPaBHEHUH peleHMs,
€CJIM UMEET, TO CKOJIbKO, U IIPOYEE)

3.3

[lepexoauTh OT croBecHOW (POPMYTUPOBKHM 33aaud K €€ anredpamdecKon
MOJIETIM C TIOMOIIbIO COCTaBJICHUSI YPAaBHEHUS WJIM CUCTEMbl YpaBHEHHI,
WHTEPIPETUPOBATh B COOTBETCTBUHM C KOHTEKCTOM 3aJa4M IMOTYYCHHBIN
pe3ynbTat

3.4

[IpuMeHATh CBOKCTBA YHUCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pelarh JIMHEHHbIE HEPAaBEHCTBA C OJHOM NMEPEMEHHOM M UX CHUCTEMBI,
JaBaTh rpadUuecKyro WILTIOCTPAIMI0 MHOXKECTBA PELICHUI HEepaBEeHCTBA,
CHUCTEMbI HEPABEHCTB

OyHKIIU

4.1

[Tonumarsp ¥ UCHONB30BaTh (PYHKIMOHAIBHBIE TIOHATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAYCHMs), ONpEeAesATh 3HaueHue (YHKIMM IO
3HAYEHUIO apTyMEHTa, OINPEAENsATh CBOMCTBA (PYHKIIMHU 1O ee rpaduKy

4.2

k

y =
Ctpoutb rpaduku 31eMEeHTapHbIX GYHKLIUH BUA: X, y=Xx2,y=x3,y
= |x|, onuchIBaTH CBOMCTBA YUCIOBOM (QYHKIUU 1O €€ rpauKy

[IpoBepsiembie 371eMEHTHI coaiepkanust (8 Kiacc)

Kon IIpoBepsieMblii 2IEMEHT COJEPKAHUS
1 Yucna v BBIYUCIEHUS
11 KBagpatublif kopeHb u3 uuncna. [lonarne o0 uWppanoOHAIBHOM YHCIE.
' JlecsiTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CpoiicTBa apupMETHYECKHX KBAJpaTHBIX KOpPHEH W HX MpPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHMCIOBBIX BBIPQKEHUH U BBIYMCICHUAM. JleWCTBUTEIbHBIE
qucia
1.3 Crenens ¢ 1eqbIM [T0Ka3aTeIeM U ee cBoiicTBa. CTaHaapTHas 3aluch Yucia
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AnreOpanueckre BbIpaXeHUs

2.1 KBagpaTtHbliii TpexuiieH, pa3iokeHue KBaIpaTHOTO TPEXWICHA HA MHOKHUTEIH

2.2 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO alnredpandeckoi 1poou

2.3 CrnoxeHue, BBIYMTAaHUE, YMHOKEHHE, JICICHUE allreOpandecKux apooei

24 PanmionansHbIe BRIpaKEHUS U UX TIPEOOpa30BaHUe

3 VYpaBHEHUS U HEPAaBEHCTBA

31 KBagpatHoe ypaBHeHHe, (opMyna KOpHEeH KBaapaTHOro ypaBHeHus. Teopema
Buera

3.2 Pemenue ypaBHeHMi, CBOOAIIMXCA K JUHEWHBIM U KBAIPATHBIM

3.3 [Ipocreiimme ApoOHO-paMOHATBHBIE YPAaBHEHHS
I'paduueckas mHTEpHpeTalMsi ypaBHEHUH C JIBYMs INEPEMEHHBIMH WU CHCTEM

3.4 JMHEWHBIX YpaBHEHHH C JByMs IepeMeHHbIMH. llpumepsl pelieHus cucreMm
HEJIMHEHHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMU

3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocodom

3.6 YucioBble HEPAaBEHCTBA U UX CBOMCTBA

3.7 HepaBeHCTBO ¢ 01HOM NTEpeMEHHON

3.8 PaBHOCHIIBHOCTH HEPABEHCTB

3.9 JInHelHbIe HEPABEHCTBA C OJJHON IIEPEMEHHOU

3.10 CucTeMbl TMHEWHBIX HEPABEHCTB C OJIHOM MepeMeHHON

4 OyHKIIUU

41 [Tonsitue Qynkiuu. OO6MacTh ONMpeAeieHus 1 MHOXKECTBO 3HAUYCHHMH (YHKIIUU.
CrniocoObI 3a1anust PyHKIHIA

4.2 I'padux ¢pynkuuu. UreHre cBOMCTB GYHKIMU 1O €€ TpaduKy

4.3 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOUINX PeaTbHbIE TPOLIECCHI

44 @DyHKIIMY, ONUCHIBAIOUIME TPSAMYI0 U  OOpaTHYI0 IMPONOPLUOHATIBHBIE
3aBHUCHUMOCTH, UX TpapuKu

4.5 OyHKIIMK y = X2,y = X3

4.6 Oynxupn Y = Vx VY =X

4.7 I'padnueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHHM
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[TpoBepsieMble TpeOOBaHUS K pe3yabTaTaM OCBOCHHUSI OCHOBHOM
o0OpasoBaresbHON TTporpamMmsl (9 Kiacc)

Kon IIpoBepsiemble  OpeAMETHBIE  PE3YyJbTAaTbl  OCBOCHHS  OCHOBHOM
poBepsieMoro | 00pa3zoBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3ynbTaTa
1 Yucna v BBIYKCICHUS
11 CpaBHUBATH U YIIOPSAI0UYNBATH PALlMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIA
Beimonuate apudpmernyeckue ACUCTBUS C PAlMOHAIBHBIMU YHCIIAMH,
1.2 coderas YCTHbIE U NHUCbMEHHBIC IPUEMBI, BBIIOJHATH BBIYUCIEHUS C
UpPpaLMOHAIbHBIMU YU CIAMU
13 Haxonuth 3HaueHuss cCTeneHEW C LEJIBIMH TOKA3aTeNsIMU U KOPHEH,
' BBIYHCIIATh 3HAYEHUS YUCIIOBBIX BBIPAXKEHUMN
14 OKpyrisiTh JEHCTBUTENBHBIE YHCIIA, BBINOJHATH NPUKHIKY pe3yibTara
' BBIYHCIICHU, OLIEHKY YMCIIOBBIX BBIPAXKEHUN
2 YpaBHEHHUS 1 HEpABEHCTBA
21 PemaTe nuHeliHbIE U KBaJApaTHbIE YPAaBHEHUS, YPABHEHUS, CBOISIINECS K
' HUM, IPOCTEUIINE TPOOHO-PALIMOHAIbHBIE YPABHEHUS
Pemath cucrembl ABYX JIMHEHHBIX YpaBHEHHUU C JIBYMSI MEPEMEHHBIMU U
2.2 CUCTEMBI JIBYX YpPaBHEHHH, B KOTOPBIX OJHO YpPaBHEHHE HE SBIIAETCS
JIMHEVUHBIM
Pemate TekcTOBBIE 3amaun  anreOpanyecKHM CIOCOOOM € TIOMOIIBIO
2.3 COCTaBJICHUS YPAaBHEHHs WJINM CHCTEMBl JBYX YPaBHEHUH C JByM:
NePEMEHHBIMU
IIpoBONTH ITpOCTENIINE UCCIIEIOBAHNS YPABHEHNN U CUCTEM ypaBHEHUH,
24 B TOM YHCJIe C MPUMEHEHHEM TpapHUuecKuX MpeACTaBiICHUN (Hampumep,
' yCTaHaBJIMBATh, UMEET JIM YpAaBHEHUE WM CHCTEMa yYpaBHEHHUI pelIieHus,
€CJIM UIMEET, TO CKOJIBKO)
Pemate nuHeiiHble HepaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paXkaTh
2.5 pellleHne HEpaBeHCTB Ha YHWCIOBOM NpPSIMOM, 3allMChIBATh PEIIEHHE C
MIOMOUIbIO CUMBOJIOB
Pemars cuctembl JIMHEHHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB,
26 BKJTIOYAIOIIME KBaJIpaTHOE HEPaBEHCTBO, U300pakaTh PEIICHHE CHCTEMbI
' HEPAaBEHCTB Ha YMCIIOBOW MPSAMOM, 3allMChIBaTh pPELIEHHE C IOMOIIBIO
CHUMBOJIOB
2.7 Hcnonp30BaTh HEPABEHCTBA IIPH PELICHNN PA3JIMYHBIX 3a7a4
3 OyHKIIH
3.1 Pacno3naBate QyHKIIMM U3ydeHHBIX BUAOB. [loKa3pIBaTh cXeMaTH4ECKU
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pacrosoKeHnue Ha KOOPAUHATHOM MIOCKOCTH rpadukoB GyHKUUN BUAA: y

k

= kx, y = kx + b, X,y =ax2 + bx + ¢ B 3aBUCUMOCTH OT 3HAYCHHI
K03 PHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DyHKIIUI

IIoka3eiBaTh CXeMaTHUYECKU PacIoJIOKCHHUE Ha KOOpﬂHHaTHOﬁ IIJIOCKOCTH

3.2 ~Jx
rpadukos dynxumii Buga Y — VX |y = x| u onmceiBaTh cBoiicTBa hyHKIMIT
33 CrtpouTth 1 U300paxarb CXeMaTHIECKU IrpauKy KBaJAPATUIHBIX (PYHKITHH,
' OIKCBIBATh CBOMCTBA KBaAPaTUYHbIX (PYHKIMH IO UX rpaduKam
Pacno3HaBaTh KBaJpaTWU4YHYK (QYHKLIUIO 10 (opMmyse, IPUBOAUTH
3.4 OpUMEpPbl  KBAJPaTUYHBIX (YHKIMA W3 peanbHON JKU3HU, (H3HKH,
reoOMeTpUH
4 Apudmernueckas 1 reoMeTpudecKas Iporpeccuu
41 Pacnio3HaBaTh apu(METHYECKYI0O U TI'€OMETPUYECKYI0 IPOTrpPecCUd Ipu
' Pa3HBIX CIIOCO0ax 3aTaHus
BBINONHATE  BBIUUCIEHHMS C HCHOJb30BaHHEM (OPMYNIT Nn-TO YJeHa
4.2 apuQMETUYECKOl U TeOMETPUYECKON Mporpeccuid, CyMMbl MEPBBIX N
YJICHOB
43 N300pakaTh 4J€HbI MOCIEJOBATEIbHOCTH TOYKAMU Ha KOOPJIMHATHOM
' IUIOCKOCTH
Pemate 3amaum, cBsA3aHHBIE C YHCIOBBIMH MOCJIEIOBATEIBHOCTSIMHU, B TOM
4.4 quciae 3aJauyd M3 pealbHOM JKU3HU (C MCIOJIb30BAaHUEM KaJbKYyJIATOpA,

U (POBBIX TEXHOJIOTHI)

ITpoBepsieMble sneMeHTHI cosiepxkanus (9 kiace)

Kon IIpoBepsieMblii 37IEMEHT COJIEPHKAHUS
1 Yucna v BIYUCICHUS
11 PannonanbHple 4yMcna, UppalUMOHAJIbHBIE YHWCIA, KOHEYHbIE M OECKOHEUYHbIE
' JIeCATUYHbIE JpoOu
MHOXecTBO NEHCTBUTENBHBIX YHCEN, IEHCTBUTENIbHBIE YUCIAa KaK 0ECKOHEUYHbIE
12 JecATUYHbIe 1poOH. B3aMHO 0THO3HAaYHOE COOTBETCTBHE MEXIY MHOXKECTBOM
' JIEMCTBUTEINIBHBIX YMCENI U KOOPAMHATHOW NpsiMoil. CpaBHEHUE AEMCTBUTENBHBIX
quCell
13 Apudmernueckne 1eHCTBUS ¢ AEHCTBUTEIbHBIMU YUCIAMU
W3mepenus, npubImkeHus, olleHKH. Pa3zMepbl 0ObEKTOB OKPYXKAoIero MHpa,
14 JUINTETILHOCTh TPOLIECCOB B OKpyXkaromem wmupe. [IpubnmkeHHoe 3HadeHHe

BEJIMYMHBI, TOYHOCTh mpuoOmmxkeHus. OxkpyriaeHue uyucen. [Ipukuaka u oleHka
pPE3yJIbTATOB BEIYUCIICHUI
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VYpaBHEHUS U HEPABEHCTBA

2.1 VYpaBHEHUs ¢ OAHOU ITepEMEHHON

2.2 JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAIIUXCS K TUHEUHBIM

2.3 KBanparnoe ypaBHenue. Pemienue ypaBHeHUI, CBOASIINXCS K KBaJPaTHBIM

24 EHKBa;[pflTﬂoe ypaBHeHue. [Ipumeps! perieHuss ypaBHEHUNM TPETbeW U YETBEPTOU
CTEeNeHEe| pa3ioKeHNEeM Ha MHOKUTEIH

2.5 Pemenue qpoOHO-paliioHaNbHBIX YPaBHEHHI

2.6 CucTtembl ypaBHEHUT

2.7 YpaBHeHHe ¢ ABYMsI IEPEMEHHBIMU U €T0 rpadux

2.8 Pemenuie cuctem IByX TUHEHHBIX YPaBHEHU C ABYMS MIEPEMEHHBIMU

29 PemeHUI/Ie CUCTEM JBYX YpaBHEHMH, OJHO M3 KOTOPBIX JIMHEWHOE, a ApYyroe -
BTOPOU CTETIEHU

2.10 I'padmueckas mHTEpHIpETALINS CUCTEMBI YPAaBHEHUH C ABYMS IIEPEMEHHBIMA

211 Pemenre TekCTOBBIX 3a71a4 anreOpanyeckKuM Criocooom

2.12 YuciioBble HEPABEHCTBA U UX CBOMCTBA

2.13 Perienue nTMHENHBIX HEPABEHCTB C OJTHOM MEpEeMEHHOMN

2.14 Pemenue cucteM JTMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHON

2.15 KBanparHble HepaBeHCTBA

216 ['padmyeckas uHTEpIIpeTalis HEPABEHCTB M CHCTEM HEPAaBEHCTB C JBYMS
MIePEeMEHHBIMHU

3 OyHKIIH

31 KBamparnunass ¢yskius, ee rpapuk u cBoiictBa. [lapaboma, KoopIuHATHI
BEPIINHBI TapaboIIbl, 0Ch CHMMETPUH TTapadoIIbI

3.2 I'padukm pynknuii y = kx, y = kx + b u ux cBoiicTsa

k

3.3 =—
I'paduku pyHkumit X,y =x3 u ux CBOMCTBa

3.4 I'paduku pyHKIMI y= Vx , Y = [X| 1 ux cBoiicTBa

4 YucioBeie IOCIEI0BATEIFHOCTH

41 Ornpenenenne U CrocoObl 3aJaHusl YMCIOBBIX TOCIEAOBATEIILHOCTEN. 3amaHue

MOCJIEI0BATEIbHOCTH PEKYPPEHTHOM (hopMysoit 1 popmMyIioif n-ro dieHa
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42 Apudmernueckas nporpeccus. Dopmyasl n-ro 4YjaeHa apupMeETHYECKOH
' IIPOIPECCUH, CYMMBI IIEPBBIX N WIEHOB

43 I'eomerpuyeckas mnporpeccus. @PopMyssl n-ro  4ieHa I'E€OMETPUYECKON
' IIPOrPECCUH, CYMMBI IIEPBBIX N YWICHOB

44 N3o0pakeHne dieHOB apuMETHYECKOW W T'E€OMETPUYECKOW Iporpeccuit
' TOYKaMU HAa KOOPJAMHATHOM IIJIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIUAJIBHBINA POCT

4.5 CroxHbIE TPOLIEHTHI

JUis 1poBeNEHUS OCHOBHOI'O TOCYAApCTBEHHOIO 3K3aMeHa 10 Mmaremaruke (mamee - OI'D mo
MaTeMaTHUKE) HCIOJIb3YeTCsS TepeueHb (KoaudukaTop) MPOBEpSEMbIX TpPeOOBaHMM K pe3ysbTaTaM
OCBOGHHUSI OCHOBHOH 00pa3oBaTeNbHON MpOrpaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHUs U SJIEMEHTOB
COJIepIKaHUSI.

[Iposepsiembie Ha OI'D 1o maremaruke TpeOOBaHUS

K pe3y/ibTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM MTPOrpaMMBbl

OCHOBHOT0 00111eT0 00pa30BaHMs

Kon [TpoBepsiemble TpeOOBaHHMS K TMPEAMETHBIM pe3yiabTaTaM OCBOCHUS
MIPOBEPSIEMOT0 | OCHOBHOM 00pa30BaTeNIbHON MPOTPaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus
TpeboBaHUs Ha ocHoBe ®I'OC

3 VYMeHue onepupoBaTh MNOHATHSAMHU: HATypajbHOE YMCIO, MPOCTOE U
COCTaBHOE YUCJIO, JETMMOCTh HATYPAJIbHBIX YKCEII, TPU3HAKU JIETUMOCTH,
[eJI0e YUCIIO0, MOIYJb YKcia, OOBIKHOBEHHAs IpOOb U JIECATUYHAS ApOOb,
CTaHJIAPTHBIA BUJ YMCIIA, PAMOHAIBHOE YHCIIO, UPPALUOHAIBHOE YHCIIO,
apuMeTHUeCKUil KBaJpaTHBI KOPEHb, YMEHHUE BBIMIOIHATH NEHUCTBUS C
YucCiaMM, CpaBHUBATb W YyHOPAAOYHMBATHL 4YMCJIa, NPCACTABIATH YHCJIAa Ha
KOOPAMHATHOW NPSAMOM, OKPYIJIATH YUCIA; YMEHUE JAENaTh NPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

4 YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C IEJIbIM IOKa3aTeseM,
apu(MeTHUeCKUl KBaJpaTHBIH KOpPEHb, MHOIOYJIEH, airedpandeckas
Ipo0b, TOXK/IECTBO; 3HAKOMCTBO ¢ KOPHEM HaTypajlbHOW CTENeHH OoJiblIe
€/IMHUIIbI; YMEHHUE BBINOJHATh pacdyeTsl Mo (opmynam, mpeodpa3zoBaHus
LENbIX, IPOOHO-PALIMOHANIBHBIX BBIPAKEHUN M BBIPAKEHUH C KOPHIMH,
pa3I0KEeHNE MHOTOYIEHA HA MHOXKUTEINN, B TOM YHUCIIE C UCIIOJIb30BAaHUEM
dbopMyI pa3HOCTH KBaJpaTOB U KBaJpaTa CyMMbl U Pa3HOCTH

5 VYMeHne onepupoBaTh MOHATHSAMHU: YHCIOBOE PAaBEHCTBO, YPaBHEHHE C
OJIHOW NIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHON;
YMEHHME pellaTh JIMHEWHble W KBaJpaTHbIE YpaBHEHUs, JPOOHO-
palMOHAIbHBIE YPAaBHEHUS C OJHOM IIEPEMEHHOM, CHUCTEMBI JBYX
JVUHENHBIX YpPaBHEHWW, JIMHEHHBIE HEPABEHCTBA M HX CHCTEMBI,
KBaJ[paTHbIE U IPOOHO-PAIIMOHAIBHBIE HEPABEHCTBA C OJHOM MEepeMEHHOM!,
B TOM YHCJIE IIPU PELICHUU 33Ja4 U3 APYTHX MPEAMETOB U MPAKTHYECKUX
3a/1a4; YMEHHUE HCIOJb30BaTh KOOPAUHATHYIO IPIMYI0 U KOOPAUHATHYIO
IUIOCKOCTh J1J1s1 U300pakeHusl pellieHuil YpaBHEHU, HEPABEHCTB U CUCTEM

6 YMeHue onepupoBaTh MOHATHAMHU: (QyHKUMS, Tpaduk (QyHKUHH, HYIH
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(GYHKIINU, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, MPOMEKYTKH BO3pPaCTaHWUS,
yObIBaHUs, HauOOJbIIEe W HAMMEHbLIEe 3HAYCHHUS (DYHKIUH, YMCHHE
ONEPHPOBATh TMOHATUSAMH: TpsSMas MPONOPIHMOHAIBLHOCTh, JIMHEHHAS
bynkuus, KBaxpatuyHas QYHKLIUSA, oOpaTHas MPONOPLUUOHATBHOCTb,
napa6oJa, runep0oia; yMeHUE CTPOUTh Ipauku PyHKIIUN, UCIIOIB30BaTh
rpaduKy JUIS ONpEeIeNeHHs] CBOWCTB MPOIIECCOB M 3aBUCHUMOCTEH, IS
pelieHus 3a1ad W3 JPYruxX y4eOHBIX MPEIMETOB M PEATBbHOW IKH3HH;
YMEHHUE BBIpaXaTh (HOpMyIaMH 3aBHCUMOCTH MEXIY BETUYNHAMH

YMeHue OICprUpOBaATH IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apupMeTHuecKas U reoMeTpHuecKasl NMPOrpecCuM; YMEHUE HCIOIb30BaTh
CBOWCTBA TOCJIEOBATEIBHOCTEH, (POPMYIBI CYMMBI M OOIIETO YJ€HA MPH
pelIeHUH 3ajla4, B TOM 4YHCIe 3a4a4d U3 APYrMX y4eOHBIX IPEAMETOB U
pEATbHOM KU3HU

YMeHue pemiarh 3ajauM pa3HbIX TUIIOB (B TOM YHCJIE Ha MPOLIEHTHI, JOIH
U YaCTH, ABMXKEHHE, paboTy, LIEHY TOBApOB U CTOUMOCTb IOKYIOK U YCIIYT,
HAJIOTH, 3a/Ja4d W3 OO0JAaCTH YNPABJICHUS JIMYHBIMH M CEMEWHBIMU
(duHaHCAMM); YMEHHE COCTABJIATh BBIPAXKCHMSI, YpaBHEHHsI, HEPABEHCTBA U
CHUCTEMBI IIO YCJIIOBHUIO 3aJa4yd, MCCIENOBATh IIOJyYEHHOE PELICHHE U
OLIEHUBATh MIPABJIONOA00HOCTb NOJYYEHHBIX PE3yJIbTaTOB
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YMeHnue BbIOMpaTh NOAXOAAIINN U3YUEHHBIH METOJI Ul pelleHus 3aauu,
IIPUBOAUTH NPHUMEPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B NPHUPOAE H
JKU3HHU, paclo3HaBaTb IPOSBICHUE 3aKOHOB MAaTE€MaTHKU B HCKYCCTBE,
ONUCHIBaTh OTJEIbHBIE BBIJAIOIINECA PE3YJbTaThl, NOJYYEHHBIE B XOJE
pa3BUTHSA MAaTEMaTUKHU KaK HAayKH, IPUBOAUTH IIPUMEPHI MATEMAaTUYECKUX
OTKPBITHH U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHOU HCTOPUHU

[Tepeuens aeMeHTOB cofiepxkaHusl, mpoBepseMbix Ha OI'D
10 MaTeMaTuke (aiaredpe)

Kon ITpoBepsieMBlii 2IEMEHT COJIEP/KaHUS

1 Yucna v BBIYUCIEHUS

11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI

1.2 OOBIKHOBEHHbBIE U JIECATHYHbIE IPOOH, POLEHTHI, 0ECKOHEUHbIE IEPUOANUECKIE
npodu

13 ParnmonanbHeie yncia. ApudMeTHuecKue onepanyy ¢ paloHaIbHBIMU YUCIIaMHU

14 JlelicTBuTenpHble 4Mcaa. ApU(MeTHYECKHE Olepaluud ¢ JACHCTBUTEIbHBIMU
YyHCIIaMu

1.5 [TpuOnkeHHbIEe BBIYMCIEHUS, MpaBUia OKPYIJIEHMs, MNPUKUIKA M OLEHKa
pe3yJsipTaTa BBIYUCICHUN

2 AnrebGpanyeckue BbIpaKeHHs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHHSI C TEPEMEHHBIMHU )
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2.2

Cremenb ¢ menbIM mokazaTteseM. CTENEeHb € PalMOHAIBHBIM ITOKA3aTeIIeM.
CBoiicTBa cTereHu

2.3 MHorousneHsl

24 AnreGpanueckas Apoob

2.5 Apudmernueckuii  KOpPEHb HaTypaJIbHON CTETEHH. JeiicTBus C
apuQMeTUYECKUMHU KOPHSIMH HAaTypalbHON CTEEHH

3 YpaBHEHUS U HEPAaBEHCTBA

3.1 Llensie u JpoOHO-panoHaNIbHBIE ypaBHEHHS. CHCTEMBI U COBOKYITHOCTH
yYpaBHEHUU

3.2 Llenbie u apoOHO-panMoHanbHBIE HepaBeHCTBA. CHUCTEMBI U COBOKYIHOCTHU
HEPaBEHCTB

3.3 Pemenne TekCTOBBIX 3a1a4

4 UYmcnoBbie MOCIEI0BATEIBHOCTH

4.1 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs [TOCIEI0BATEILHOCTEN

4.2 Apudmernueckas U reomeTpuueckas nporpeccun. Dopmyna  CIOXKHBIX
MIPOLIEHTOB

) OyHKIMH

5.1. OyHKusg, cnocodbl 3amaHus  QyHkuuu. ['padux  ¢ynknuu. OO6nacTh

ofpesieNieHusl 1 MHOXKeCTBO 3HaueHud ¢yHkumuu. Hymu dynxmuu. I[Ipomexytku
3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (QYHKIMH. MakCUMyMbl U
MUHUMYMbl (QyHKUnMU. HambGonbliee M HauMmeHbllee 3HaYeHHE (QYHKLIHMU Ha
IIPOMEXKYTKE

TEMATHYECKOE INIAHUPOBAHME 7 KJIACC (Aareopa)

KoiMuecTBO 4acoB DJIeKTPOHHBIE
HanmenoBanue (undpossie)
o0pa3oBaTe/ibHbIE
Ne m/m |paznesnon H TeM Konrtpoanh [IpakTuuec
Bcero pecypcbl
NporpaMMel ble padoThl [KHe padoThI
1 Uucna ©  BBIYHMCIICHHS. o5 1 bubanoreka IIOK
PanyoHabHbIE YKHCIIa thQSZ// ml-_,“ I
) AnreGpandeckue 07 1 bubmmorexa LIOK
3 YpaBHEHUS Moo 1 bubnnorexa [JOK
HEpaBEHCTBA hEtQSZ// m.
4 Koopaunaret u rpadukm., , 1 bubmuorexa [IOK
OynkIMH hEtQS:// ml. -
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5 [ToBTOpEHUE He bu6mmoteka [JOK

00001IeHIEe https://m.
OBILEE KOJIMYECTBO 102 7
YACOB I10 I[TPOTPAMME
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8 KJIACC

Kom4yecTBo 4acoB JuexkTponHbie (UHPpPOBLIE)
o0pa3oBaTejbHbIE PeCypPChl
Ne /it HanmeHoBaHue pasaeiioB Kontpous [[IpakTn
U TeM NporpamMMbl Bcero HbIe JyecKue
padoTsl  [PadoThI
Uucima W BBIYHMCICHUS.
1 KBagpaTHbie KOpHU 15 brbmiorexa LIOK
p p https://m. edso00.ru/7f417af8
Uucia W BBIYHMCICHUS. Bu6suorexa LIOK
2 Crenenp ¢ uembin’ https://m. edsoo.ru/7f417af8
AnreOpandeckue
3 BmpamIZ:Hm[ 5 1 bubmuorexa [JOK
L https://m. edsoo.ru/7f417af8
AnreOpandeckue
4 - 15 1 bubmuorexa [JOK
s ) - https://m. edsoo.ru/7f417af8
YpaBHEHUS u
o HepaBeHcTBAa. KBangparHsle 15 1 BH6JI_HOTeKa 0K
vvvvvvvvvvv - https://m. edsoo.ru/7f417af8
YpaBHEHUS u
6 HEpPaBEHCTBA. Cucrempi13 BH6JI_HOTeKa 0K
vvvvvv . https://m. edsoo.ru/7f417af8
7 Y paBHCHHU 1o 1 bubnuorexa [JOK
HepaBeHcTBa. Hepasencrsa https://m. edso0.ru/7f417af8
8 DyHKIHH. OcHoBHbIE 5 Butmuorexa [JOK
[TOHATHS https://m. edsoo.ru/7f417af8
9 DyHKIUY. YucioBslie 9 Bubimoreka LIOK
(yHKIHH https:/m. edsoo.ru/7f417af8
10 [ToBTOpeHHe U 0600IEeHHE (6 1 bubdmiorexa [IOK
https://m. edsoo.ru/7f417af8
OBILEE KOJIMYECTBO 102 5 0
UACOB I10 ITPOTPAMME
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9 KJIACC

KoJsinvecTBO 4acoB JJIEKTPOHHBIE
HaumeHoBaHue f)%ng):}.)o%abl:) e
Ne i/m1 [pasnesioB " TeM KOHTpOIbH IpakTHye eg c:l TCABHEBI
nporpaMmbl Bcero L1e paGoTE! cKHe pecyp
padoThI
1 Uucia 1 BEIYHUCICHUS. bubnunoreka LIOK
JleiiCTBUTENbHBIE YKCIIA https://m.eds00.ru/7f419d08
YpaBHEHUS U
2 HCpaBCHCTBA. 14 1
YpaBHEHUS C OAHOM bubmroreka [JOK
[IepeMEHHOMI https://m.edsoo.ru/7f419d08
YpaBHEHUS U
3 HepaBeHcTBa. Cucremsl (14 1 bubnanoreka HOK
ypaBHEHUI https://m.edso0.ru/7f419d08
YpaBHEHUS U
4 HEpaBEHCTBA. 16 1 Bu6mmorexa [LIOK
HepagencTsa https://m.eds00.ru/7f419d08
5 DyHKUMH 16 1 bubmuorexa [JOK
https://m.eds00.ru/7f419d08
6 ncioBsie 15 1 bubmuorexa [JOK
10CIIEI0BATEIbHOCTH https://m.edso0.ru/7f419d08
[loBTOpEHME,
bubanoreka [JOK
600 ,
/ SHST:;;T:I;HM 18 . https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO 102 6 0
YACOB I10 [TPOT'PAMME

YUYEBHO-METOANYECKOE OBECIHEYEHUE OBPA30OBATEJIBHOT'O ITPOLIECCA
[MND®POBBLIE OBPA3OBATEJIbHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
Poccuiickas anekTponHas mmkosa. https://resh.edu.ru/

«Yuu.py» — https://uchi.ru/

«Sunexc. YueObuuk» https://education.yandex.ru/home/

«SKmace» . https://www.yaklass.ru/

doxcdopn https://foxford.ru/about

«Cupuyc. Onnaitay . https://edu.sirius.online

«MapxkeTmieiic 00pa3oBaTeIbHBIX YCIYT»

«Aupexke», «1Cy», «Yun.py», «Ckaitenry, «Koasapacy,

u3narenseTBo «IIpocBemenne» u apyrue. https://elducation.ru/

«UuTepHerYpox» —. https://interneturok.ru/

OopasoBarenpHas miaTdopma «Jlekray . https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/
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