MUWHWCTEPCTBO IMPOCBEIEHUS POCCUMCKOM ®EJIEPAIINN
MuHuCTEPCTBO 00PA30BAHUSA M HAYKH AJITAliCKOr0 Kpas

Komuret nmo o6pazoBanuio ropoaa bapuayaa

MBOY "COII Ne68"
;ACCMOTPEHO YIBEPXKJIEHO
€JIarOTHYECKUM COBETOM F K MBOY: «COLIL No68»
MBOY «COIII Ne68» ( W " Oroda M ﬂ.emm)i
[potokon Ne_/ or«Zl » OF 2024 [pukas ot « 2= OF 2004% LA
COI'JIACOBAHO €23 porywenon)2 2 2]
Y IpaBisiomuM COBETOM ‘ “} /

MBOVY «COIII Ne68»
[Tpotokon Ne / or« 2L » 0F 2024

MognucaHo udPoBOI NOAMUCHIO:
MYHUUMNAJTIbHOE BIOAMETHOE
OBLLEOBPA3OBATEJIbHOE YYPEXIAEHWE
"CPEQHAA OBLLEOBPA3OBATEJIbHAA

PABOYAS IPOI'PAMMA arar 20240822 09417249 40700
(ID 292856)

Y4eOHOro Kypca «AJjredpa»

TSt 00yJaronuxcs 7-9 kiaccon

r. bapnaya 2024



INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMA: OHA
o0ecreynBaeT U3yuyeHue JIPyrux AUCLUILINH, KaK €CTECTBEHHO-HAayYHOI'0, TAK U T'YMaHUTAPHOIO
LIUKJIOB, €€ OCBOEHHE HEOOXOAMMO AJIs IMPOJOJIKEHUsI 00pa30BaHMs U B TIOBCEIHEBHON KU3HMU.
PazButne y oOydaromuxcs HayyHBIX TIPEACTABICHUH O TPOUCXOXKICHHH M CYIIHOCTH
anreOpanyeckux aOCTpakIMid, crocode OTpaKeHUS MaTeMaTHYeCKOW HayKo SBJICHUH U
IPOLIECCOB B TNPUPOAE U OOLIECTBE, POJM MATEMaTHYECKOTrO0 MOJAEIMPOBAaHMS B HAyYHOM
IIO3HAHUU U B NPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS U KA4eCTB
MBIIICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpPEMEHHOM mudpoBom obmecTtBe. M3yuenue
anreOpsl o0ecrieynBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJIEHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JecTBUS U BBIBOJBI, (GOPMYIHPOBaTh yTBepKIeHUs. OcBOeHUE Kypca aireOpbl o0ecrneunBaeT
pasBUTHE JIOTHYECKOTO MBIIIICHUS OOYYalOUIMXCSA: OHM HCIONB3YIOT JIEAYKTUBHBIE U
MHAYKTUBHbBIE PacCyXJeHUs, 0000IIeHEe M KOHKpPETH3aluIo, a0CTparupoBaHUE U AHAJIOTHIO.
OOyuenue anrebpe mnpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTU
o0yyaroIuxcsi, IO3TOMY CaMOCTOSITEIbHOE pELIeHHWEe 3a7ay  SBISIETCS  peanu3aunueit
JeSITeTLHOCTHOTO TIPUHIINTIA O0YYEHUSI.

B crpykrype mnporpammel y4eOHOro Kypca «AnredOpa» ais OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTeNbHO-METOAMYECKUe JIMHUM: «Hucna u
BBIUUCIICHUS», «AJreOpandeckue BbIPRKEHUS», «YpaBHEHHUS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas 3 3Tux comep’kaTeabHO-METOANYECKIX JIMHUIM pa3BUBACTCS HA MPOTHKECHUU TPEX JIeT
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTHMH €ro JIMHUSAMH. B xo1e n3yueHus yueOHOTo Kypca
00yJaroImuMcs IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B nporpamMmy yueOHOro Kypca «Anredpay» BKJIIOUEHBI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3leliax MaTeMaTHYecKOro OoOpa3oBaHUS H
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAJIHHOTO MAaTEMAaTHYECKOTO
a3bika. CopepxKaTeabHOM U CTPYKTYPHOM OCOOEHHOCTBIO yUeOHOIo Kypca «Anredpay» sBisercs
€ro MHTETPUPOBAHHBINA XapakTep.

Conepxanne nMHMM «UMcaa W BBIYUCIEHHS» CIYKUT OCHOBOHM JUIsl JasibHEHIero
U3y4eHHs] MaTeMAaTHKH, CIIOCOOCTBYET Pa3BHTHIO Y OOYYarOIIUXCS JIOTUYECKOTO MBIIIICHUS,
(GOpMHUPOBAHUIO YMEHHSI MOJB30BATHCS ANTOPUTMAMHU, & TAKKe MPUOOPETEHUIO MPAKTHYECKHX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XHU3HHU. Pa3BUTHE MOHATHSA O YMCIEe Ha YpPOBHE
OCHOBHOT'O 00I1[ero 0oO0pa3oBaHUsl CBSI3aHO C PAllMOHAIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUN O JEHCTBUTEIHHOM YHMCIE. 3aBEPIICHHE OCBOCHUS YMCIIOBOM
JUHUW OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Conepxanue JByX anreOpaueckux JHMHUH — «AJnreOpanyeckue BBIPAXKECHUA» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHUPOBAHUIO Yy  OOydarOIIMXCS
MaTeMaTHYECKOTo ammapaTra, HEOOXOTUMOTO IS pelIeHHs 3aJad MaTeMaTHKH, CMEKHBIX
NPEMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 00IIIero oopa3zoBaHus
yuyeOHbI  MaTepuajg TIpyNIUpyeTcs BOKPYr  palMOHAIbHBIX  BbIpakeHUH.  Aunrebpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK S3bIKa JUIS MOCTPOEHHS] MaTEMAaTUYECKUX MOJETeH,
OTIMCAHMsI TIPOIIECCOB U SIBIICHUH peabHOro Mupa. B 3amaun oOyueHus anreOpe BXOISAT TakkKe
JanpHEHIIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOT0, B YacTHOCTH, IS
OCBOCHMS Kypca HWH(GOpPMATUKH, M OBJIQJCHUE HABBIKAMU JIEAYKTUBHBIX PaCCYKICHUM.



[IpeoOpa3zoBanre CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUs, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTBY.

Cognepxanne  (QyHKIMOHAIBHO-TpAQUYECKOW JIMHMM  HAIEICHO Ha  IOJIyYCHHUE
0o0y4JaromuMucs 3HaHUN 0 QYHKIMIX KaK BayKHEHIIed MaTeMaTUYeCKON MOJAENH ISl ONMUCaHUS
U HCCJIEeIOBaHUSl pa3HOOOpa3HBIX IMPOILIECCOB U SIBJICHHM B mpupoje U obmiectBe. M3yueHue
MaTepuanga CIoCOOCTBYET PAa3BUTHUIO Yy OOYYaIOMIUXCS YMEHHUsS HCIIOJIBb30BAaTh Pa3IUYHBIC
BBIPA3UTEIbHBIC CPENICTBA S3bIKA MAaTEMaTHUKHW — CIIOBECHBIC, CHMBOJWYECKHUE, rpaduyueckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHKE MPEICTABICHUN O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJBTYpBI.

CornacHo ywyeOHOMy IutaHy B 7-9 Kkiaccax wu3ydaercs Y4eOHBIH Kypc «AunreOpay,
KOTOPBI BKIIIOYAET CIEAYIONINE OCHOBHBIE pa3feNbl coiepxaHus: «Uuciaa U BBIYUCICHHSY,
«AnreOpanyeckue BbIpaKEHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha mn3yuenue yuebHoro Kypca «Anredpa» orBoautcs 306 dacos: B 7 kinacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 yaca (3 ygaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia ¥ BLIYMCICHHA

JpoOu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEXoa OT OAHOM (GopMbI 3ammcu Apodei K
apyroi. IloHsTHE palMOHAIBHOTO YKCIIA, 3allMCh, CPABHEHUE, YIIOPSAIOUYMBAHNE PALlOHAJIBHBIX
yucen. Apudmernueckue IEHCTBUS ¢ PallMOHAIbHBIMU 4YKMcIaMU. Pemienue 3a1ad u3 peaabHON
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpeJesieHHe, NpeoOpa3oBaHNe BBIPAKEHUH Ha
OCHOBE OTpE/ICICHHUS, 3aUCh OOIBIINX Yncel. [IponeHTsl, 3anich MPOIEHTOB B BUIE IpoOU U
IpoOu B BHJIE MPOLEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOILECHTHI, PEUICHUE 3a]ad U3 peabHOU
IIPAKTUKH.

IIpuMeHeHne TPU3HAKOB AE€IMMOCTH, PA3JI0KEHNE HA MHOXKUTENIN HATYPAJIBHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPLMOHATBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. JlomycTumble 3Ha4eHUs
nepeMeHHbIX. IIpencraBieHue 3aBUCUMOCTHM  MEXIY BeIMYMHAMU B BHUAE  (DOPMYIIBL.
Beraucnenus o gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO paBHBIC
BBIpQXEHMSI, IIpaBUJIa MIPEOOpPa30BaHUs CYMM U IPOM3BEIEHUI, IpaBUila PaCKpbITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CIIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpHowienbl U1 MHorouiaeHbl. CteneHb MHorousaeHa. Ciio)kKeHHEe, BBIUYUTAHUE, YMHOXKEHHE
MHOroujeHoB. DopMynbl COKpaIIEHHOIO YMHOKEHUS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
®opmyna pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUs! M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHS, IIpaBuiia MpeoOpa3oBaHMsl ypaBHEHUS, PaBHOCUIBLHOCTD
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellleHue JIMHEHHBIX ypaBHeHHI. CocCTaBlI€HHME YpaBHEHHUH IO YCIOBHUIO 3ajJadd. PemieHue
TEKCTOBBIX 3aJ1a4 C TIOMOIIIbIO YPAaBHEHUH.

JluneitHOe ypaBHEHHE C ABYMs IepeMEHHBIMU M ero rpaduk. Cucrema JBYyX JIMHEHHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMHU. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAHOBKH.
ITprmeps! peleHns: TEKCTOBBIX 3a7jad ¢ IIOMOILBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopannara Toukm Ha mnpsMod. UucinoBsle IpPOMEXYTKH. PaccrosHue Mexay AByMs
TOYKaMU KOOPAMHATHOU IIPSMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcmucca W opauHAaTa TOYKU Ha
KOOpAMHATHOM IuiocKocTH. Ilpumeps! rpadukoB, 3amaHHbIX (Qopmyinamu. UteHue rpapukon
peanbHbIX 3aBUcuMoOcTed. Ilonatue Qynkuuu. I'paduk ¢yaknuu. CpoicTBa  (QYHKIMIA.
JluneitHas QyHkims, e€ rpapuk. ['padux Gynkumn y = |X|. ['paduueckoe pemeHne JTMHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.

8 KUIACC

Yuciia 1 BLIYUCICHUA



KBaaparueiii kopeHb u3 uucia. [lonstue 00 wuppanuoHanpbHOM dwmcie. [lecaTuuHbie
NpUOIKEHUS UPPAMOHATBHBIX uncen. CBolcTBa apuMEeTHYECKUX KBAJAPATHBIX KOPHEH U UX
IPUMEHEHHE K IMpeoOpa30BaHUI0 YMCIOBBIX BBIPQXKEHUHW W BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
YHcla.

Crernens ¢ 1enbIM MOKa3aTesaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKUCHa.

AulredpanyecKkue BbIpasKeHUs

KBagparHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIHN.

Anrebpanueckas apoOb. OCHOBHOE CBOWCTBO anreOpanyeckod npobu. CroxkeHue,
BbIUWTAaHUE, YMHOXKEHHE, JelieHUue aiaredpandyeckux apoOeil. PanmuoHanbHble BBIPAXKEHUS U UX
peoOpazoBaHue.

YpaBHeHus1 M HEpaBeHCTBA

KBanparnoe ypaBHeHue, (opMmyna KOpHEHl KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHEHUIA, CBOOAIIMXCA K JWHEWHBIM M KBaapaTHbIM. I[Ipocreiimue apoOHO-
paloHaIbHbIE YPaBHEHUS.

['paduueckass mHTEpIpEeTAlMsl YPABHEHUM C JBYMSI MIEPEMEHHBIMU M CHCTEM JIMHEHHBIX
YpaBHEHUU C JOBYMs MepeMeHHbIMU. [Ipumepbl pelieHus CUCTeM HEeNMHEWHBIX ypaBHEHHH ¢
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CriocoOoM.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NIEPEMEHHOM.
PaBHOCHIIBHOCTH HepaBeHCTB. JIMHelHbIEe HepaBEeHCTBA € OJHON mnepeMeHHOH. CHCTeMbl
JUHEHHBIX HEPABEHCTB C OJHON TIEPEMEHHOM.

DOyHKUUHA

[Tonstne ¢pynkuuu. OOMACTh ONMpeaeieHUs] 1 MHOXKECTBO 3HaYeHHH (QyHKImH. CriocoOb
3a1aHus QYHKIIHIA.

I'paduk ¢dynkuuu. Ytenue cBoiictB Pynkumu no e€ rpaduky. [Ipumeps rpadukon
(GyHKIHMH, OTpa)karoUIX peaabHble IPOLECCHI.

@YHKINY, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPONOPIHOHAIbHBIE 3aBUCUMOCTH, HX
rpaduxu. Oynxupn y = X2,y = X3, y = VX, y=|x|. ['padutueckoe pemeHne ypaBHeHH i CHCTEM
YpaBHEHUM.

9 KJIACC

Yuciia 1 BbIYMCICHUSA

PannonanbHble yncna, uppaloHaIbHbIE YHCIIa, KOHEUHbIE U OECKOHEUHbIE JECATUYHBIE
npodu. MHOXECTBO JEHCTBUTENBHBIX 4YHCEN, ACUCTBUTEIbHBIE 4YHCIAa KaK OECKOHEYHbIe
JecaTU4Hble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JIEHCTBUTEIIBHBIX YNCET U KOOPAUHATHOU MPSIMOM.

CpaBHeHuE JEHCTBUTENBHBIX YHUCEN, apu(pMETHUYECKUe NEUCTBUS C JAECUCTBUTEIbHBIMU
YHUCIIAMH.

Pasmepsl OOBEKTOB OKPYKAIOLIET0 MHpPA, IUTEIBLHOCTH IPOLECCOB B OKPYXKAIOIEM
MUpE.

[TpubOmmk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh MpuOIKeHus. OKpyrieHHe 4YHcell.
IIpukuaka v OLlEHKA pPe3yJIbTaTOB BEIYMCICHUMN.

YpaBHeHHUs M HEPABEHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEHUN, CBOASAIIMXCS K JIMHEUHBIM.



KBampatHoe ypaBHeHue. Pemienue ypaBHEHHU, CBOISAIIMXCA K  KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. IIpumeps! penieHuss ypaBHEHUN TpeTbeld M 4YETBEPTOM CTENEHEU
Pa3I0KEHUEM Ha MHOKUTEIIN.

Pemienne  npoOHO-pallMOHANBHBIX  ypaBHEHUH.  PemieHme — TEKCTOBBIX — 3a7ay
areOpanyeckuM METOOM.

VYpaBHeHUe C ABYMS NEpeMEHHBIMH U ero rpaduk. PemieHue cuctem ABYX JTUHEWHBIX
YpaBHEHUM C JBYMsSl NEPEMEHHBIMU. PemieHne cucrteM IBYyX YpaBHEHHUM, OJHO M3 KOTOPBIX
JUHENHHoe, a Jpyroe — BTOpOM cTeneHu. I'paduueckas MHTEpHpeTalnus CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue JUHEHHBIX HEPABEHCTB C OJHOM NEpPEeMEHHOW. PellleHne cucTeM JIMHEUHBIX
HEpaBeHCTB C OJHOW mepemMeHHOW. KBaapaTtHble HepaBeHcTBa. ['padmueckas MHTeprpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMsI [IEPEMECHHBIMH.

DOyHKUUHA

KBangpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabona, KoOpAMHATBI BEpPLIMHBI
napaboIIbl, 0Cb CAMMETPHH [apadoJIbl.

I'paduxn dyrkrmit: Yy = kx, y = kx + b, y = k/ix, y = x3, y = VX, y = [X| 1 ux cBoiicTsa.

Yucii0BbIe NMOCIEI0BATEIbHOCTH U NPOrPECcCUH

[TonsiTe YMCIOBON MOCIENOBATEIBHOCTH. 3aJaHUE MOCIIENOBATEIbHOCTH PEKYPPEHTHON
dbopmynoit u hopmynoit N-ro dieHa.

Apudpmernueckass U reomerpuueckas — mnporpeccur.  ®Dopmynsl N-ro  4jeHa
apuQMETUYECKON U FreOMETPUUECKON MPOTrPECCUii, CyMMBbI IIEPBHIX N YJICHOB.

N300pakeHre 41wieHOB apu(PMETHUECKOM M TeOMETPUYECKOM IpOorpeccuii TOYKaMu Ha
KOOPJAMHATHOM IUIOCKOCTH. JINHENHBIN U SKCIIOHEHIUAIbHBINA POCT. CI10KHBIE IPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS NPOTpaMMbl Yy4eOHOTO Kypca «Anredpa»
XapaKTEepU3YIOTCSL:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOsIBIICHUEM MHTEepeca K MPOLUUIOMY U HACTOSIIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHUSIM POCCHICKHX MaTeMaTUKOB U POCCUHCKOMN
MaTEMaTUYECKOH IIKOJIbI, K CIIOJIb30BAHUIO 3TUX JIOCTHIKEHUH B APYTUX HAYKax U MPUKIIATHBIX
chepax;

2) rpaKIaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
IPEJICTaBICHUEM O MaTEeMaTHYEeCKUX OCHOBAaX (IYHKIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO oO0IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUYECKUM HPUMEHEHUEM JOCTHKEHUMN
HAyKH, OCO3HAHUEM BaKHOCTH MOPaJIbHO-3THUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) Tpya0BO€E BOCHIUTAHME:

YCTAaHOBKOM Ha AaKTHUBHOE y4YacTHME B PEUICHUM IMPAKTUYECKUX 3a/lady MaTeMaTU4ecKOi
HANPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCeil
JKU3HU JJIs1 YCHEIIHON MpOoQecCUOHANBHON IeATEeIbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M IOCTPOCHHEM WHIUBUAYAIbHOH TpPAaeKTOPUM OOpa3oBaHUA U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) acTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHATHIO MaTEeMAaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUN, pPacCyKI€HUIN, YMEHUIO BUJETh MATEMaTHUYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHMA:

OpHUEHTAIle B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX MpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOAbBI U O0OIIeCTBa, MNOHWMaHUEM
MaTeMaTUYeCKOll Hayku Kak cdepbl YelIOBEYECKOM [eATeNbHOCTH, 3TaloB €€ pa3BUTUS U
3HAUMMOCTH JJIs1 Pa3BUTHUS [IUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTEeMaTUKH U MaTeMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM NPOCTEUIIMMH HaBBIKAMU
HCCJIEIOBATEIbCKOM 1€ATENbHOCTH;

6) ¢usnueckoe BocnuTanue, ¢(opMHMpPOBaHMEe  KYJAbTYpPbl  3/0POBbI U
3MOLMOHAJIBHOIO 0JIArONOJIYYH S :

TFOTOBHOCTBIO NPUMEHATH MAaTEMaTHYECKHE 3HAaHUS B MHTEpPEcax CBOErO 3J0POBbs,
BEJICHUS 3/J0POBOr0 00pasa KU3HU (30pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTIIbIXa, peryispHas (Qu3uyeckass aKTHUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBBIKAa pediiekcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPyroro 4elIoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTalel Ha MpUMEHEHHe MaTeMaTHYeCKUX 3HAHUM JUIs pellleHus 3ajad B obsactu
COXPaHHOCTH OKpY)KaloIleW cpeibl, IJIaHUPOBAHHUS MOCTYINKOB U OLEHKH HMX BO3MOJKHBIX
MOCJEACTBUM Il OKpY’Karolled cpesibl, 0CO3HAHHEM TIJI00aIbHOTO XapakTepa 3KOJIOTHYECKUX
npo0JieM U yTel X pelieHus;



8) apanTanus K U3MEHAIOIMMCS YCJIOBUAM CONUAIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTHHO K IIGfICTBPIHM B YCJIOBUAX HCOHpCIICJIéHHOCTI/I, IMOBBIIICHUIO YPOBHSA cBoen
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTH, B TOM YUCJIC YMCHUC YUUTHCA Y APYTrUx
JroJiel, mpuoOpeTaTh B COBMECTHOW NEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU M3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4ducie (GOPMYIHPOBATH UEH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYAlMIO0, BOCHPUHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUN KOHTPMEP, KOPPEKTHPOBATb NPUHHMAEMBbIE PELICHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U MOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI

ITo3HaBaTeabHbIE YHUBEPCAJBbHBIC y‘leﬁHLIe JeHCTBUA

ba3oBble Jjornueckue a1elcTBUA:

® BBIABISTH U XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKKM MATEMAaTHYECKUX OOBEKTOB,
MOHSTHUI, OTHOIICHUH MEXIy MOHITUSIMH, (HOPMYIHPOBATH OMpEICNCHUs MOHSITUH,
yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccu(PUKAIMN, OCHOBAHUS sl 00001eHus
Y CpaBHEHUS, KPUTEPUHU ITPOBOIMMOIO aHAJIU3A;

® BOCIPHHHUMATH, (HOPMYIHUPOBATh U MPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpUIATEIIbHBIC, AMHIYHBIC, YACTHBIC U OOITUE, YCIIOBHBIC,

® BBIBIATH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MTPOTUBOPEUHS B (haKTax,
JAHHBIX, HAONIOJIGHUSX W YTBEPXKIACHUSAX, MpeajiaraTb KPUTEPUU ISl BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e JieNaTh BBIBOJABI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e pa3duparh JI0Ka3aTeIbCTBA MATEMAaTUYECKHX YTBEPXKACHHH (MpsMble U OT
MIPOTUBHOTO), MPOBOJIUTH CaMOCTOSITEIIBHO HECJIOKHbIE JI0Ka3aTeNIbCTBA
MaTeMaTH4ecKux (HakToOB, BBICTpAaUBaTh apryMEHTALUI0, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTH Croco0 perieHuss y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
petieHus1, BEIOMpaTh HanbOoJIee MOIXOIANIUN ¢ YUETOM CAMOCTOSITEIbHO BBIJEICHHBIX
KpUTEPUEB).

ba3zoBbie ucciieqoBaTe/bCKHe 1eHCTBUSA

® CIOJIb30BaTh  BOIMPOCHI  KAaK  HMCCIEAOBATEIIbCKUW  WMHCTPYMEHT  TO3HAHUA,
dbopmynupoBath BOIIPOCHI, bukcupyromme MIPOTUBOPEYHE, npobiemy,
CaMOCTOSITENILHO YCTaHABIMBATh MCKOMOE H JlaHHO€, (HOpPMHUPOBATh THUIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHEHUE;

® [POBOJUTH MO CAMOCTOSITEIBHO COCTaBIIEHHOMY IIJIAHY HECIOXXHBIA HKCIIEPUMEHT,
HeOOJIbIIOE HCCIE0BaHWE IO YCTAHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTHYecKOIo
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTYy COOO0M;

® CamMOCTOATENHHO (opMyaupoBaTh OOOOIIEHUS W BBIBOJALI IO  pe3yjbTaTam
MPOBENEHHOTO HAOTIOCHMS, UCCIEAOBaHUSA, OIEHUBATh JOCTOBEPHOCTH MOMYUYEHHBIX
pe3yNIbTaTOB, BEIBOJIOB U 00OOIICHHIA;



MPOrHO3UPOBATE BO3BMOXKXHOC Pa3BUTHUC MPOLECCCA, 4 TAKKC BEIABUTATH ITPCATIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(OPMALIUU, AAHHBIX, HEOOXOIUMBIX
JUIsl pELIEHNUs 3a]1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPHPETUPOBATH MH(POpPMAILIHIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh hopMy MpecTaBlieHUss HHGOPMALIMK U UIUTIOCTPUPOBATH pPelllaeMble 331a4u
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAAEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKECHHBIM YUUTEIIEM HIIU
c(OpMyYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSIMH U LEISIMHU
oOmIeHus], SICHO, TOYHO, T'PAMOTHO BBIpaXKaThb CBOIO TOYKY 3PEHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIleHUs 3a/1a4i, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0J1¢ 00CYX/IeHUS 337aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMON TEMBbI, MPOOIEMBI,
pemiaeMoil  3ajauM, BbICKA3bIBaTh WUJEHM, HALEJICHHbIE HA IIOUCK PpELICHMS,
COMOCTABJISITh CBOU CYXKICHHS C CYXACHUAMHU JPYIHMX YYaCTHHUKOB JHAJIOra,
0oOHapyXUBaTh Pa3IMUUE U CXOJICTBO MO3UIIHIA, B KOPPEKTHOU dopMme popmynupoBath
pa3HoOracusi, CBOU BO3pPaKEHUS;

MPEJICTABIIATh Pe3yNbTaThl PEUIeHHs 3a7aud, IKCIEPUMEHTa, UCCIEAOBaHUS, TPOCKTa,
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C Yy4ETOM 3ajad Ipe3eHTAlUU U
0COOEHHOCTEHN ayAUTOpUY;

NOHMMATh U MCIOJIb30BaTh NPEUMYILECTBA KOMAaHIHON M MHIAUBUAYAJIbHON pabOThI
IIPU peIIeHNN y4eOHbIX MaTeMaTHUECKUX 3a71ay;

IPUHUMATD 11€JIb COBMECTHOMN J1€ATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIIMI0 COBMECTHOM
paboThl, pacnpenensaTh BUAb padbOT, JAOrOBapHBaThCA, OOCYXKJAaTh MPOIECC U
pe3yiabTaTr paboThl, 00001aTh MHEHHS HECKOJIBKUX JIFOJIeH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (oOcyxkaeHus, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMbI M JIPYTHE), BHITOIHATH CBOK YacTh pabOThl U KOOPAUHUPOBATH
CBOM JIEHCTBUS C JAPYTUMH YJ€HAMH KOMAaH[bl, OLICHUBATh KaueCTBO CBOEro BKJIaJa B
00N MPOYKT MO KPUTEPHUSAM, CPOPMYJIMPOBAHHBIM YHaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIaH, aJrOPUTM pELIeHHs 3aJaud (MM €ro 4acTb),
BBIOMpPATh CHOcO0 pemeHus: ¢ y4€TOM HMEIOUIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJ’IL, IMOLMOHANbHBIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOaMM CaMOIPOBEPKH, CAMOKOHTPOJIS MpoIecca U pe3ysibTaTa peleHus
MaTeMaTUYECKOM 3a/1auu;
MPEABUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MPU PEIICHUU 337a4d, BHOCUTH
KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJECHHBIX OLIHOOK,
BBISBJIEHHBIX TPYJIHOCTEW;



® OLICHUBATb COOTBETCTBUE PE3ysbTaTa AEATEIbHOCTH IIOCTABICHHOMN LIEJIU U YCIOBUSM,
OOBSICHATH MPUUYMHBI JOCTHXKEHHUS WM HEJOCTHDKEHHUS 1eJIM, HAaXOOUTh OIIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 7 KJjacce 0OydYaroIIMiics TMOMYYHUT CIEAYIOUIUE IpEeIMETHbIC
pe3ynbTaThl:

Yuciia 1 BLIYUCICHUA

BbImonHsaTe, coueTas yCTHbIE W NHCbMEHHbIE NpPUEMBI, apudmeTnyeckue IEHCTBUS C
pauMOHaIbHBIMH YHCIIAMHU.

HaxoauTe 3HaueHMWs] YHCIOBBIX BBIPAKEHHUH, NMPUMEHSTH Pa3sHOOOpa3HbIE CHOCOOBI U
npuéMbl BBIYUCICHHS 3HAYCHWH JPOOHBIX BBIPAXKECHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JECSTUYHBIE TPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3aMKUCH YUCEN K ApYroi (ImpeoOpa3oBLIBaTh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHMBATh U yNOPSAAOYUBATH PALIMOHATIBHBIE YHCTA.

OxpyrisTh uucna.

BbINONHATE NPUKUAKY U OLEHKY pe3yjbTaTa BBIYMCICHUM, OLEHKY 3HAYEHWM YMCIIOBBIX
BBIPAKEHUM. BBIMOIHATE JEMCTBUA CO CTENEHSAMH C HATypaJIbHBIMH IIOKA3aTEISIMH.

[IpuMeHATh NpU3HAKK JEIUMOCTH, PA3JI0KEHUE Ha MHOKUTEIHN HATYPAJIbHBIX YHCEIL.

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 3a/aud, CBS3aHHBIE C OTHOIIEHHEM BEJIMYUH,
IIPONOPUMOHAIBHOCTBIO BEJIMYMH, IPOLIEHTAMH, UHTEPIIPETUPOBATh PE3YNbTAThl PELICHUS 3a1a4
C Y4ETOM OrpaHUUYEHU, CBSI3aHHBIX CO CBOICTBaAaMM paccMaTpUBaEMbIX OOBEKTOB.

Auredpanyeckue BbIPaKeHHUs

Hcnonb3oBatek anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHSATH €€ B Ipoliecce
OCBOCHMS yueOHOT0 MaTepuana.

HaxonuTh 3HaueHNs OyKBEHHBIX BbIPAXKEHHUM MTPH 3a/1aHHBIX 3HAYCHUSIX IEPEMEHHBIX.

BoinonHaTe npeobpazoBaHus 1EI0r0 BhIPaXEHUs] B MHOTOWIEH MPHUBEAEHUEM MOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINIONIHATE yMHOXKEHHE OJHOYWICHA HAa MHOIOYIEH M MHOIOWIEHAa HAa MHOTIOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh pa3ioKEeHNE MHOTOWIEHOB HA MHOMKUTEIM C IOMOIIbIO BBIHECEHHS 3a
CKOOKM 0OIIero MHOKHUTENS, TPYNIMUPOBKH ClIaraeMbIX, IpUMeHeHHUs (HOpMyT COKpamEéHHOro
YMHOKCHHS.

[IpumensiTh TpeoOpa3oBaHUS MHOTOWIEHOB U pEUIeHHs pPa3MyHBIX 3a1ad U3
MaTE€MaTHKH, CMEXXHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH Il IpeoOpa3oBaHuUs
BBIPAKCHU.

YpaBHeHUs1 M HEpaBEHCTBA

Pemars nuHelHBbIE ypaBHEHHUSI C OJHON MEPEMEHHOM, MPUMEHsISl MpaBuiia Mepexoaa OT
UCXOJHOTO YpPaBHEHHUS K pPaBHOCUIBHOMY eMy. lIpoBepsATb, sBIIAE€TCS JIM YHUCIO KOpPHEM
YPaBHEHHS.

[TpumeHnsTh rpadpuueckre METO bl IPH PEIICHNN JIUHEWHBIX YPAaBHEHUN U UX CHCTEM.



[TonGupats mpUMepbI Map YUCEI, SBJISIOLUINXCS PEIIEHUEM JJMHEHHOTO YPaBHEHHUS C ABYMS
NIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHON IJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JBYMS
HEPEMEHHBIMHU, TOJIb3YACh I'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemare cucreMbl IByX JIMHEHHBIX YPaBHEHHMM C JByMs IIE€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBisiTh M pemath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHWM IO
YCIIOBUIO 3a/la4d, HMHTEPIPETUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3alayd IOJIY4YCHHBIN
pe3yJIbTarT.

DOyHKUUHA

N300paxarb Ha KOOPAMHATHOW NPSIMOM TOYKH, COOTBETCTBYIOUIME 3aJJaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3alliCbIBaTh YHUCIOBBIE IIPOMEXKYTKH Ha
areOpanyeckoM s3bIKe.

OtmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKuuid. CTpouts rpaduk GyHKIMH Y = [X|.

OnwuceiBaTh C MOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIYy BEJIMYMHAMU:
CKOPOCTb, BpeMs, PacCTOSIHME, LI€HAa, KOJIMYECTBO, CTOMMOCTb, HPOU3BOIUTEIBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuil crocod NpeAcTaBiIeHUs M aHalIW3a MHPOPMALUU, U3BIEKaTh U
UHTEPIPETUPOBATH MHPOPMALIUIO U3 IPa(UKOB PeaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonimy oOydenuss B 8 kJiacce 0OOydarOmMICS MOJYYUT CIEAYIOIIHME TPEIMETHBIE
pe3yabTaThI:

Yucsia ¥ BBIYUCICHUSA

Hcnonp30BaTh HayaJIbHBIE NPEACTABJICHUS O MHOXECTBE JCHCTBUTENBHBIX YHMCEN IS
CPaBHEHMsSI, OKPYIJIEHUS M BBIYMCIEHUHN, HU300pa)kaTh JEHCTBUTEJIbHBIE YHUCIIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHYECKOrO KBaJpPaTHOTO KOPHS, HAXOIUTh KBaJpaTHBIE
KOPHH, UCIIOJIb3Ys MIPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH PeoOpa30oBaHus BhIpaKEHHH,
coJIepKalliX KBaJpaTHbIE KOPHHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3anmucu OOJIBIIUMX M MaJlbIX YMCEN C MOMOIIbIO JECATUYHBIX IpoOeil u
creneHen yucia 10.

AuredpanyecKkne BbIPaKeHUs

[IpuMeHsTh TMOHATHE CTENEHH C IeJIbIM II0Ka3aTelieM, BBIIOJHATh MpeoOpa3oBaHUs
BBIPQXEHH, COIEPIKALUX CTENEHU C LIEIbIM ITOKA3aTEJIEM.

BBINONHATE TOXIECTBEHHBIE MPeoOpa3oBaHUs palMOHAIBHBIX BBIPRXKEHUH HA OCHOBE
npaBuiI JeHCTBUN HAaJl MHOTOUJIEHAMH U alredpanyecKuMH JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensTh mnpeoOpa3oBaHUsl BBIPAKEHUW JJs  pEIIeHUs Ppa3IMyHbIX 3a]ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOM TPAKTHKU.

YpaBHeHUs M HEPABEHCTBA

Pemarp nuHeiHbIe, KBaJpaTHbIE YPaBHEHUS U PallMOHAJIbHBIE YPaBHEHUS, CBOJASIIUECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IByMS IEpEMEHHBIMH.

ITpoBoauTH IpOCTENIINE UCCAEA0OBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM UYHUCIIE C
OpUMEHeHHeM TIpadUUecKuX TIpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
CUCTEMa YpaBHEHUM pelleHus], €CIIU UMEET, TO CKOJIbKO, U IIpoYee).



[TepexoauTh OT CIOBECHON (GOPMYIHPOBKH 3amaur K €€ anreOpandeckod MoJenu C
MOMOIIBI0 COCTABIICHUS YPAaBHEHHSI WJIM CHCTEMBbl ypaBHEHHWI, WHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33Ja4M TMOJTY4YEHHBIN pe3ysbTaT.

[TpuMeHSTHh CBOWCTBA YKMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OIICHKHU, PelIaTh JIMHEHHBIC
HEPaBEHCTBA C OJHOM TEPEeMEHHOW WM HMX CHCTEMBI, JaBaTh TIpadUYecKyl0 HILTIOCTPAIUIO
MHOYECTBa PEIICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumMaTh ® WCHOJB30BaTh  (YHKIMOHAIBHBIC TIOHATHS M SI3BIK  (TCPMUHBI,
CHUMBOJIMYECKUE OOO3HAYCHUs1), OMpEACATh 3HaYeHHWE (YHKIMHA 1O 3HAYCHUIO apryMeEHTa,
OTIpeNeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpaduku 371eMeHTapHbIX (GYHKIUN BUIA:

y = k/x, y = x2, y = X3y = [X|, Yy = VX, oruchIBaTh CBOHCTBA YHCIOBOI DYHKIMH O €&
rpaduxy.

K koHiy oOyueHuss B 9 kjacce oOydaromMiics MOJIYYHUT CICIYIONIUE IPEIMETHBIC
pe3yabTATHI:

Yucjia ¥ BBIYHCIEHHUSA

CpaBHHBATh U YIOPSIOUYMBAThH PAllHOHAILHBIC ¥ HPPAIIHOHAILHBIC YHCIIA.

BbinonHATh apudMeTHUeCKUe NESHCTBHS ¢ PallMOHAILHBIMU YHUCIIAMH, COYETasi YCTHBIC U
NUCHbMEHHBIC TIPUEMBI, BBITIOIHSITH BEIYUCICHUS C UPPAIIMOHAIEHBIMU YHCIIAMH.

Haxoaute 3HaueHMs cTENEHEeH ¢ MeNbIMU TOKa3aTeIsIMUA M KOPHEH, BBIYHUCIIATH 3HAYCHUS
YHCIIOBBIX BBIPOKEHHIA.

OKpyriisiTh JICHCTBUTEIBHBIC YHUCIIA, BBIOJIHATH IMPHUKHUAKY pE3yJIbTaTa BBIYHCICHUH,
OLICHKY YHMCIIOBBIX BBIPAKCHUH.

YpaBHeHUSs] U HEPABEHCTBA

Pemmate nuHeliHbIE ¥ KBaJpaTHbIE YypaBHEHHS, YpPaBHEHHs, CBOJIIMECS K HHM,
npocTeime ApoOHO-PalMOHAIbHbIE YPaBHEHHUS.

Pemarh cuctembl IBYX JIMHEWHBIX YpPaBHEHHMH C JBYMsI IEPEMEHHBIMH U CHCTEMBI JABYX
YpaBHEHHIA, B KOTOPHIX OJHO YpaBHEHHE HE SIBIISICTCS TMHEHHBIM.

Pemrate TekcToBBIe 3amaunm  anreOpanmdecKMM CrnocoOOM C TOMOMIIBIO COCTaBJICHUS
YpaBHEHHUS WJIM CUCTEMBI IBYX YPaBHEHUH C IBYMS MEpPEMEHHBIMU.

[TpoBoaUTH MpoOCTENIIME UCCIEIOBAHNS YPABHEHUI U CUCTEM ypaBHEHMH, B TOM UYHUCIIE C
NpUMEHeHHEeM TpadUYecKuX TpeACTaBICHUI (yCTaHABIMBATh, WUMEET JIM YpaBHEHHE WIIH
crcTeMa YpaBHEHUH pelIeH s, €ClIi IMEET, TO CKOJIBKO, B TIpovee).

Pemars nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)xarTh pelICHHE
HEpaBEHCTB Ha YMCIIOBON MPSAMOI, 3aITUCBHIBATh PEIlIEHHE C TTOMOIIbI0 CHUMBOJIOB.

Pemate cucTemMpl JTMHEWHBIX HEPAaBEHCTB, CHCTEMbl HEpPABEHCTB, BKIIFOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEIICHHE CHUCTEMBbI HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3aIMMCBIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IMYHBIX 3a7ad.

DOyHKIUHA

PacriozHaBaTh QyHKIIMHM HU3y9eHHBIX BHIOB. [IoKa3pIBaTh CXEMaTHYECKH PACIIOIOKEHUE Ha

KOOPJMHATHOMH MI0cKOCTH TpadukoB GpyHkImil Buga: ¥y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y= VX, Yy = |X|, B 3aBUCMMOCTH OT 3HA4YEHUI KOA(PPUIIMESHTOB, ONMUCHIBATH CBONCTBA

GyHKIHIA.



Ctpouts M nM300pakaTh CXEMaTW4YeCKH TpadUKH KBAAPATUYHBIX (YHKIUH, ONHMCHIBATH
CBOMWCTBA KBaIPATUYHBIX (DYHKIMNA MO UX TpadrKaMm.

Pacno3naBare  kBazpatnyHyro (QyHKIMO 1o  ¢Gopmyie, TPUBOAUTH  MPUMEPHI
KBaJIpaTUYHBIX (QYHKINHI U3 peanbHON KU3HH, QU3HKH, TEOMETPHH.

YucioBble MOCI€10BATETLHOCTH U IPOTPECCHH

Pacnio3naBare apu(METHUECKYI0O M TEOMETPUUECKYIO MIPOTPECCUU MPU PasHBIX CIIOCO0ax
3aJjaHus.

BBIMONHATE BBIYMCICHHS C WCIONB30BaHUEM (GOpPMYN N-TO 4ieHa apu(pMETHYECKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI MEPBBIX N YJICHOB.

N300pakaTh WieHbI NOCIEI0BATEIBHOCTA TOYKAMH HA KOOPIMHATHOM IIIOCKOCTH.

Pemate 3amaun, CBSi3aHHBIC C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSMHU, B TOM YHUCIIE 3a7a4d
U3 peasibHOM KHU3HHU (C UCIOIb30BaHHEM KAJIBKYJISATOPA, IU(PPOBBIX TEXHOJIOTHN).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
. HaumeHnoBaHue pa3aesioB U TeM (mudpoBsbie)
Ne i/ OpOrpaMMbE Beero KOﬁHTpOJILHLIe HpﬁaKTuquKue 0Bpa30BATEIBHBIE
padoTbl padoThbI pecypeI

1 Yucna v BeIYHUCICHUS. PalinoHaabHbBIEe YHUCIIa 25 1 EES?‘I;I/?YTIGGEZ(I)_E)(?SN £415b90
bu6anorexa LIOK

2 AnreOpandecKue BhIPaKCHUS 27 1 httos://m.e dS(I)_E).ru 17415090
bu6anorexa IIOK

3 YpaBHEHUs U HEPABEHCTBA 20 1 hitps://m.e dS(I)_E).ru 17£415b90
bu6aunorexa LIOK

4 Koopunaret u rpaguicu. ®ynKim 24 1 https://m.edS(I)Jc:).ru/7f415b90
bubmuoreka [JOK

5 Iosroperme 1 0bobmerHe 6 1 https://m.edso0.ru/7f415b90

OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 5 0
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8 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 0GPA30BATETbHBIE
padoThI padoThI pecypesI
bu6mmoreka [JOK
1 Uwucna u Beruucinenus. KBagpaTHeie KOpHU 15 hitps://m.edsoo.ru/7f417af8
9 Uucna u Beruncienusi. CTeneHp ¢ 1eabiM 7 bubnmoreka [JOK
HOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreOpanyeckue BoipakeHus. KBaapaTHbIit 5 1 bubnnoreka [JOK
TpEXUICH https://m.edsoo0.ru/7f417af8
4 AnreOpanyecKkue BbIpaKEHUSI. 15 1 bubnmoreka [JOK
Anrebpanueckast JpooOb https://m.edsoo.ru/7f417af8
5 VYpaBuenus u HepaBeHcTBa. KBagparHbie 15 1 bubnmoreka [JOK
ypaBHEHHUSI https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoreka [JOK
ypaBHEHUIA https://m.edso0.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHCcTBA 12 1 https://m.edso0.ru/7f417af8
bu6mmoreka [JOK
8 DyHKIHH. OCHOBHEIC IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
o DyrKim. Huciossie dyricimn o https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 TosTopenne 1 obodwenHe 6 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM K n (undpoBbie)
n/n NMPOrpaMmblI Bcero OﬁﬂTpO‘m’m’le [%aKanecxne o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
1 Yucna u Beruncienus. JleHcTBUTENbHBIC YHCa 9 bubmorexa LIOK
: https://m.edsoo.ru/7f419d08
2 YpaBHEHHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnmoreka [JOK
OJTHOM TIEPEMEHHOM https://m.edso0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnunoreka [JOK
ypaBHCHHIA https://m.edsoo.ru/7f419d08
bubmuoreka [JOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.eds0o.ru/7f419d08
bubmuoreka [JOK
° PyHKLHH 16 . https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
6 YUCII0BBIE ITOCIEN0BATEIBHOCTH 15 1 hitps://m.eds00.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 bu6mmoreka [IOK
3HaHHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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