INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa» Ha ypOBEeHb OCHOBHOTO OOIIET0 0O0pa3oBaHUs
st ooygaronuxcst 7-9-x kiaccoB MbOY «CIII Ne 4 . Kimroumn» pa3paboTaHa B COOTBETCTBUH C
TpeOOBAHUSIMU:

DdenepanpHoro 3akona ot 29.12.2012 No 273-®3 «O6 obpazoBanuu B Poccuiickoii
Denepauuny;
npukaza MunnpocBemennst or  31.05.2021 Ne 287 «O6 yTBepx)aeHUU (HenepaabHOro
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAaPTa OCHOBHOI'O O0ILEro 00pa3oBaHUs»,;
npukaza MunnpocsemeHus  oT  18.05.2023 Ne 370 «O6 yrBepkaeHuu (enepaabHOM
00pa30BaTeNbHON MPOTrpaMMBbI OCHOBHOTO 00IIIEro 00pa3oBaHUM;
npukaza Munnpocsenienus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsiaka opraHu3anum
U OCYIIECTBJIEHUS 00pa30BaTENbHON MEATEIBHOCTH IO OCHOBHBIM 00I11€00pa30BaTEIbHBIM
mporpaMMaM — 00Opa30BaTeIbHBIM MIPOrpPaMMaM HA4aJbHOTO OOIEro, OCHOBHOTO OOIIETro U
cpenHero odmiero oopa3zoBaHUs»;
CIT  2.4.3648-20 «CaHUTapHO-3MIUAEMHOJIOTHYECKHEe  TpeOOBaHUS K  OpraHU3alMsSIM
BOCIIUTaHUSI W OOy4YeHHUs, OTAbIXa W  O3JI0POBJIICHHUS  JE€Tel W  MOJIOJIEKN»,
YTBEPKJICHHBIX OCTAHOBJIEHUEM IJIABHOTO CAHUTAPHOrO Bpaya ot 28.09.2020 Ne 28;
CanlluH 1.2.3685-21 «'urueHnyeckne HOpMATHBBI M TpeOOBaHHA K 00ECICUCHHIO
O0ce3zonmacHOCTH M (WIM) OE3BPEIHOCTH JUIs deloBeKa (aKTOPOB CpPeIbl OOUTAHHS»,
YTBEPKJICHHBIX IOCTAHOBJIEHUEM IIaBHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne 2;
KOHIENIUN Pa3BUTHs MaTeMaTH4YeCKOro 00pa3oBaHUs, YTBEPIKICHHOH pacropsKeHUem
[IpaButensctBa o1 24.12.2013 No 2506-p;
denepanbHON paboueli MporpaMMbl y4eOHOTO Kypca «Anredpa», KOTOPhIH BXOIUT B COCTaB
yueOHoro npeamera «MaTtemaTukay.
PabGouass mporpamma OpUEHTHpOBAaHA Ha I1IEJIEBbIe TMPUOPUTETHI, CPOPMYIHPOBAHHBIE B
denepanbHOl paboueit mporpaMme BOCHUTaHUS W B paboueit mporpamme BocnuTanus MbOY
«CI Ne 4 . Kirouny.

Anrebpa SBISIETCS OJHUM M3 OIOPHBIX KYpCOB OCHOBHOTO OOIIETro OOpa3oBaHMS: OHA
oOecrieunBaeT HU3YUYCHUC JPYIrUX JUCHUININH, KaK CCTCCTBCHHO-HAYYHOI'0, TAK U TYMaHUTAapPHOIO
IIUKIIOB, €€ OCBOEHUE HEOOXOIAMMO AJIs MPOJOHKEHUS 00pa30BaHUsl U B MOBCEAHEBHON KU3HU.
PazButne y oOyuaromuxcss Hay4YHBIX MPEACTABICHUN O MPOUCXOKIECHUH U CYIIHOCTH
anreOpanveckux aOCTpakiMii, Crmoco0e OTpaXKeHUs MaTEeMaTHYECKOW HAyKOW SIBICHUA U
IPOIIECCOB B TIpUpOAE W OOIIeCTBE, POJIM MATEMaTHYECKOTO MOJCITHPOBAHUS B HAyYHOM
MO3HAHUHM U B TPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PECHHS U KayeCTB
MBIIUICHHS, HEOOXOAUMBIX ISl aaliTallid B COBPEMEHHOM ImdpoBoM oOmiectBe. M3yueHue
anreOpbl 00eCIIeUNBaET PAa3BUTHE YMEHUS HAOIOIaTh, CPABHUBAThH, HAXOAWTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTUYHOCTU MBINIJICHUA, CIIOCOOHOCTH APTYMCHTUPOBAHHO 000OCHOBBIBAaTh CBOH
JIENCTBUS W BBIBOJBI, (OPMYITUPOBaTh yTBEpkAeHUs. OCBOCHHE Kypca anredOpbl o0ecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYy4YaloUIuXcs: OHHU UCHONB3YIOT JEAYKTUBHBIE U
WHIYKTUBHBIE PacCYXJICHHS, 0000NMICHHEe M KOHKPETH3AIUIo, a0CTparkpoBaHUE W AHAJIOTHIO.
OOyueHnue anrebpe mpeanoyiaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIHHOW JESITEIBHOCTH
0o0y4aroImuxcsi, IMO3TOMY CaMOCTOSITEIbHOE pEIICHHWE 3a7ad  SBISIETCS  peanu3anueit
ACATCIIBHOCTHOI'O MPUHIUIIA 06yquH51.

B crpykType mnporpammbl y4ueOHOro Kypca «Anredpa» Uil OCHOBHOTO OOIIETO
00pa30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COJCPKATEIbHO-METOAMYECKUE JIMHUM: «Yucna u
BBIUUCIICHUS», «ANreOpandeckue BBIpXCHUS», «YPaBHCHHS U HEPABEHCTBA», «DYHKIHH.
Ka)KI[aH N3 3TUX COACPIKATCIBbHO-MCTOAUYICCKUX JIMHUHU Pa3BHUBACTCA Ha MPOTAKCHUU TpéX JIET
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U3YYEHHUS Kypca, B3aUMOJICHCTBYSI C IPYTUMH €ro JUHUSIMH. B Xo1e u3ydenus ydyeOHOro Kypca
00yyaromuMcs IPUXOANUTCS JOTMUYECKH PacCyXAaTh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBS3M ¢ 3THM B mporpaMmy y4eOHOTo Kypca «Aiaredpay BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKU, TPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3zfellax MaTeMaTU4ecKoro oO0pa3oBaHUSA U
CIOCOOCTBYIOLIME OBJAJCHUIO OOYYAIOIIMMHUCA OCHOB YHHUBEPCAJIBHOIO MaTeMaTHYecKOro
si3pika. CopepKaTelbHON U CTPYKTYPHOW OCOOEHHOCTHIO y4eOHOTO Kypca «AJredpay sBIsSeTCS
€ro UHTETPUPOBAHHBIN XapaKTep.

Copepxanue nuHUU «Yucia W BBIUMCICHUS» CIYXKHT OCHOBOW [UIsl JajbHeiIiero
U3YYEHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYYAIOIIMXCS JIOTUYECKOTO MBIILICHUS,
(OpMHPOBAHNIO YMEHHSI MOJB30BATHCS ANTOPUTMAMHU, & TAKXKE NMPHUOOPETEHHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MTOBCEJHEBHOM KHM3HH. Pa3BUTHE MOHATHA O YHMCIE Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3oBaHUs CBS3aHO C PAMOHAIBHBIMH M HUPPALMOHATIBHBIMU YHCIIAMHU,
dbopMupoBaHUEM MPEACTABICHUN O JEHCTBUTENHLHOM 4YHCIE. 3aBEpIICHHE OCBOSHUS YUCIIOBOM
JIMHUU OTHECEHO K CpeHeMY 001IeMy 00pa30BaHHUIo.

Conepkanue JBYX aireOpamdeckux JHHHUN — «AJreOpandeckue BBIPAXKEHUS» U
«YpaBHEHUSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QopMHUpOBaHHIO y  OOydYaromIUXCs
MaTeMaTHUYeCKOro ammnapara, HeoOXOAMMOro MJisi pelIeHUs 3aJad MaTEeMaTHKH, CMEXKHBIX
IIPEIMETOB U MPAKTUKO-OPUEHTUPOBAaHHBIX 3a7a4u. Ha ypoBHe ocHOBHOro 0011ero oopa3zoBaHus
yueOHBI  MaTepuan TpPYNIUPYETCs BOKPYT  palMOHAIbHBIX  BbBIpaXeHUH.  Auredpa
JEMOHCTPHUPYET 3HAUCHUE MATeMAaTUKH KakK S3bIKa JJIS MOCTPOCHHS] MaTeMaTHYECKHX MOJETEH,
OTMCaHUS MPOLIECCOB U SIBICHUN peanbHOro mupa. B 3amaun oOydeHus anreOpe BXOAAT TaKKe
JanbHEeWIee pa3BUTHE ANTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOJMMOIOo, B YAaCTHOCTH, MJIs
OCBOEHHUSI Kypca HWHGOPMATHUKH, M OBJaJE€HUE HAaBBIKAMU JENYKTUBHBIX PaCCYXICHUM.
[TpeoOpa3oBaHue CUMBOJIBHBIX (HOPM CHOCOOCTBYET Pa3BUTHIO BOOOpaXKeHHUs, CIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepkanrie  GyHKIMOHATBHO-TpAUUECKOW  JMHWM  HAIEJIGHO Ha  TOJIyYCHHUE
oOydJaronuMucs 3HaHUN 0 QYHKIMIX KaKk BaKHEUIIEH MaTeMaTHYECKON MOJIEIN ISl ONUCAHUS
U HCCIIeIOBAaHUS Pa3HOOOPA3HBIX IMPOLIECCOB M SIBIEHUI B mpupone u oduiectBe. M3ydeHue
MaTepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOLIMXCS YMEHHUsS MCIIOJIb30BaTh pa3MuHbIe
BBIPAa3UTEIbHBIE CPENCTBA SI3bIKA MaTEMaTHUKU — CIIOBECHBbIE, CUMBOJMYECKHUE, TpauuecKue,
BHOCHT BKJIaJ] B (hOpPMHUPOBAHKME NPEJICTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTHH LIUBUIN3ALUU
U KYJIBTYpPHI.

CornacHo ywyeOHOMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «AunreOpay,
KOTOPBIM BKIIIOYAET CJEAYIOUINE OCHOBHBIE pa3flienbl coiepxaHus: «Huciaa U BBIUMCICHUS,
«AnreOpanyeckue BhIpaKEHUN», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 yaca (3 yaca B Hegeno), B 9 kiacce — 102 yaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia 1 BLIYMCICHHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (GopMBbI 3amucu Apodeilt K
npyroi. IloHsTHE palMOHaIBHOTO YKCIIA, 3alMCh, CPABHEHUE, YIIOPSAIOUYMBAHNE PALMOHAJIBHBIX
yucen. Apudmerndeckue AEHCTBUS ¢ PaLlMOHAIBHBIMY yMciIaMu. Perienue 3a1a4 U3 peanbHOM
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CremneHb ¢ HaTypajlbHBIM IOKa3aTeJIeM: ONpEENICHUE, IPeoOpa3oBaHuE BBIPAXKEHUN Ha
OCHOBE OIpE/EICHHUs, 3aIUCh OOIBIINX Yncen. [IponenHTsl, 3anich MPOIEHTOB B BUJE IpoOH U
IpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33[]aul HAa IPOLIEHTHI, pellIeHHE 3a/lad U3 PealbHOi
IIPAKTUKU.

[TpyuMeHeHre TPU3HAKOB I€IMMOCTH, Pa3I0KEHNE HA MHOXKUTEIN HATYpaIbHbIX YHCE.

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

Anredpanyeckne BbIPaKeHUs

IIlepeMeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHUSA C NEpeMEHHOW. JlomycTumble 3Ha4eHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCMMOCTH MEXAY BeIMYMHAMH B  BHIE (OPMYIIBL.
Beraucnenus o gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO paBHBIC
BBIp@)KEHUS, TPaBUIa NPeoOpa3oBaHus CyMM M IPOM3BEAEHUI, NMpaBUila PaCKpPBITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CJIaraeMblX.

CBolicTBa CTENEHU C HATYpaJbHBIM ITOKa3aTeeM.

OpHounenbl 1 MHOrowleHbl. CteneHb MHorouieHa. CliokeHHe, BBIUUTAHUE, YMHOXKEHHE
MHOro4eHOB. DOopMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaZpaT CyMMBbl M KBaJpaT Pa3HOCTH.
@dopmyna pa3HOCTH KBaJgpaToB. Pa3inoxkeHne MHOrOWIEHOB HA MHOKUTEH.

YpaBHeHusI 1 HepaBEeHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMsI, IIpaBUiia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHUH. CocTaBlieHUE YpaBHEHMH IO YCJIOBHIO 3ajnadu. Pemienue
TEKCTOBBIX 33/1a4 C TIOMOIIIbIO YPaBHEHUH.

JluneliHOe ypaBHEHHE C JBYMs MEpEeMEHHBIMH M ero rpadguk. Cuctema JIBYX JTHMHEHHBIX
yYpaBHEHMI ¢ JBYMs NepeMeHHbIMH. PemieHue cucreM ypaBHEHHH CIOCOOOM IOACTAaHOBKH.
[Tpumeps pelnieHns: TEKCTOBBIX 3aj1ad ¢ TOMOIIbIO CUCTEM ypaBHEHUH.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. UucioBele npomMexyTku. PaccrossHue Mexay IByMs
TOYKaMHU KOOPAMHATHOU IIPSAMOM.

[MpsmoyronbHas cuctema koopamHaT, ocu OX m Oy. AOcmuicca W opauHATAa TOYKM Ha
KOOpAMHATHOM IuiockocTH. Ilpumepsl rpadukoB, 3amaHHbIX (Qopmyinamu. UrteHue rpapukon
peanbHbIX 3aBucuMmocTed. [lonstue ¢ynxkuun. I'padux ¢ynkuuu. CpoiictBa  (QyHKIMIA.
JluneitHas QyHkums, e€ rpapuk. ['padux Gynkuuun y = |X|. ['paduueckoe pemieHne THHEHHBIX
YpaBHEHUH U CUCTEM JIMHEHHBIX YPABHEHHUM.

8 KUIACC

Yuciia 1 BLIYUCICHUA



KBagparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHaabHOM dYHcie. JlecaTuunbie
npuOJIMKEHUST UPPALMOHANBHBIX Yncell. CBOWCTBA apupMETHIECKUX KBAJIPATHBIX KOPHEH U MX
IPUMEHEHHE K MpeoOpa30BaHUIO YHMCIIOBBIX BBIPAXKEHHM M BBIYMCIECHUSAM. JlelicTBUTEIbHBIE
qucia.

Crernens ¢ 1eNbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3alych YKUCIa.

Anredpanyeckue BbIPaKeHUs

KBaznpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckas apoOb. OCHOBHOE CBOWCTBO anreOpandeckord napoodu. CroxeHue,
BBIUUTAHUE, YMHOKEHHE, JIeJIeHne airedpanyeckux aApoOeil. PannoHanbHble BBIpaXKEHUS U MX
peoOpazoBaHueE.

YpaBHeHusI U HepaBEeHCTBA

KBanpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHMl, cBoAlIMXCA K JMHEMHBIM UM KBaapaTHbIM. Ilpocreiimme npoGHO-
paloHaIbHbIEC YPaBHEHUS.

I'paduueckas uHTEpHpeTalusl YpaBHEHUH ¢ ABYMS NEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YPaBHEHHUH C JByMs NepeMEHHbIMU. [Ipumepbl pelleHus CUCTEM HENMHEWHBIX ypaBHEHHUH ¢
JBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 areOpanyecKiuM CrocoOoM.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OJHOU ITIEPEMEHHOM.

DOyHKIUH

[Tonstue ¢pynkuuu. OOGnacTb ONpereseHUuss 1 MHOXKECTBO 3HaueHUH pyHKuHU. CriocoObl
3aanus QyHKIUH.

I'papux Qynxiuu. UYtenue cBoicTB ¢(yHKIMM 1o e€ rpaduky. Ilpumepsl rpadukos
(GYyHKLUH, OTpaXKaIOLINX pealbHbIe POIIECCHI.

@OYHKINY, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPOMOPIMOHAIbHBIE 3aBUCUMOCTH, HX
rpaduxu. Oynxupn y = X2,y = X3, y = VX, y=|x|. ['paduteckoe pemreHne ypaBHeHH i CHCTEM
YpaBHEHUM.

9 KUIACC

Yucsa v BbIYUCICHUSA

PanmonaneHble uncia, UppallMOHANbHBIE YHMCIA, KOHEYHbIE U OECKOHEYHBIE IECATUUHbIE
npobu. MHOXeCTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE 4YHCIAa Kak OECKOHEUHbIE
NecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXXECTBOM
JIEHCTBUTEIIBHBIX YNCE U KOOPAUHATHOU IPSIMOM.

CpaBHeHue JEHCTBUTENBHBIX YHUCEN, apupMeTHUYeCKHe IEUCTBUSA C JAEUCTBUTEIbHBIMU
YUCIIaMHU.

Pa3mepsl OOBEKTOB OKPYXKAIOIIEro MHpa, IUTEIBHOCTh MPOLIECCOB B OKPYKAIOIIEM
MUpe.

[TpubnnxEHHOE 3HAUYE€HUE BEIMYUHBI, TOYHOCTh MNpuOMMKeHUs. OKpyrjaeHue yucel.
[Ipukuaka v olieHKa pe3yJIbTaTOB BHIYMCICHUIM.

YpaBHeHHUS M HEPaABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUHN, CBOASIIMXCA K JIMHEHHBIM.



KBagpatHoe ypaBHeHue. Pemenue ypaBHEHMI, CBOJAIIMXCS K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl penieHuss ypaBHEHUN TpeTbed M 4YETBEPTOM CTENEHEU
Pa3I0KEHUEM Ha MHOKHUTEIIN.

Pemenne  apoOHO-pallMOHAIBHBIX  ypaBHEeHUW.  PemieHwe — TEKCTOBBIX  3ajay
anredpandeckuM METOAO0M.

VYpaBHeHHE C ABYMS NEpeMEHHBIMH U ero rpaduk. Pemenuwe cuctem AByX JMHEHHBIX
YpaBHEHUN C JBYMS INEPEMEHHBIMU. PemieHue cucreMm JABYX YpaBHEHHM, OJHO M3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JIBYMsI [IEPEMEHHBIMU.

Pemienune TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne JMHEMHBIX HEPABEHCTB C OJHOW NEpPEeMEHHOW. PemieHue cucreM JIMHEMHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBampatHble HepaBeHcTBa. ['padumyeckas MHTepHpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOYyHKIUH

KBanparuunas ¢ynkius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'padukn dyskmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x|, u ux cBoiicTsa.

YuciioBbIe NMOCI€I0BATEIBHOCTH U NPOTrPeCcCUm

[ToHsiTHEe YMCIIOBOM MOCTIEAOBATEIBHOCTU. 3aJaHue TOCIEI0BATEIILHOCTH PEKYPPEHTHOM
dbopmyroit u popMyIoi N-To wiieHa.

Apudpmernueckass U reomerpuueckas — nporpeccur.  ®dopmynsl N-ro  4jeHa
apu(pMeTUYECKO U FeOMETPUUECKON MPOTrPECCHii, CyMMBbI IIEPBHIX N YJICHOB.

N300paxeHne 4jIeHOB apU(PMETHUECKOH M TeOMETPHUYECKOM MpOorpeccuil TOYKaMU Ha
KOOPJAMHATHOMU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBbHBIA pocT. CII0KHBIE MPOIIEHTHI.



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

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHoCTHBIE PpPe3yabTaThl OCBOCHHUS MPOTpaMMbl ydeOHOro Kypca «Aunredpay
XapaKTEepPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLLIOMY W HACTOSAIIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOWIEHUEM K JOCTHXKEHHSIM PpPOCCUMCKMX MATEMaTUKOB M POCCUUCKOMN
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUM B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:KIaHCcKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHMHA W peaM3allid €ro Ipas.,
MPEJICTAaBICHHEM O MAaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3IMYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYp TPaKIaHCKOTO oOIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OO0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM HPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3TUUECKHUX MMPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMHM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYECKOTO 00pa30BaHUs Ha MPOTSIKEHUU BCel
JKU3HH JIJIS1 YCTIETHOM Mpo(deCcCHOHATBHON IEATeTbHOCTH U Pa3BUTHEM HEOOXOJAMMBIX YMEHUMH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHJUBHUAYATHHOM TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TUTAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K SMOIMOHAJIBHOMY M JCTETHYECKOMY BOCIHPHUSITHIO MaTEMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAIIMEN B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX MPECTaBIECHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS YeEJIOBEKa, NPHUPOJLI W O0OIIeCTBa, MOHUMAaHUEM
MaTeMaTHYeCKON HayKu Kak c(epbl UYeIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTHU JJIs1 Pa3BUTHUS LIUBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOl KaK CpEICTBOM IIO3HAHHWS MHUpPA, OBJAJACHUEM IMPOCTEUINIMMH HaBBIKAMU
HCCIIeIOBATEIIBCKOM MeITeIIbHOCTH;

6) ¢usnueckoe BocnuTaHue, ¢GopMHpoBaHMe  KYJbTYPbl  310POBbS M
3MOIMOHAJIBLHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO TPHUMEHATh MaTEMaTHYECKHE 3HAaHHWs B HWHTEPECaX CBOETO 3J0POBBS,
BEJICHUS 37J0POBOTO 00pasa >Ku3HU (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHATUH U
OTIIbIXa, peryispHas Qu3uyeckas aKTUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBBIKA pe(IIeKCHUH,
MpU3HAHUEM CBOETO TpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4eIoBeKa;

7) 3KoJI0rnYecKoe BOCIIUTAHUE:

OpHUEHTAIMEH HAa MPUMEHEHHWE MaTEeMaTUUYECKHX 3HAHWM U1 pelieHus 3ajad B 00JacTH
COXPAHHOCTH OKpYXKAIOIIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB W OLIEHKM HMX BO3MOXHBIX
MOCTIEACTBHIA ISl OKPYXKAIOMIEH Cpebl, OCO3HAHUEM TJI00AIILHOTO XapaKTepa dKOJIOTHUYECKUX
npo0JIeM U yTeH UX PEIICHHUS;



8) apanTanus K U3MEHSIOIMMCS YCJIOBUSAM COIUAJIbHON U IPUPOAHOI Cpeabl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HCOHPCI[CJIéHHOCTI/I, IOBBINICHUIO YPOBHSA cBOci
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTHCA Y APYTrUX
JH0Jiel, MpuoOpeTaTh B COBMECTHON JESATEIHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4Yucie (GOPMYIHPOBATH UJECH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCHPHUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATHh IPUHUMAEMBbIE PELICHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC yqeﬁnble JeHCcTBUA

Bba3zoBble Jioruyeckue eiicTBUS:

® BBUIBISITh M XapPaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKH MAaTEMAaTHYECKUX OOBEKTOB,
MOHSTHUI, OTHOIICHUH MEXIy MOHSITUSIMH, (HOPMYIHUPOBATH OMpEIENICHUs MOHSITUH,
yYCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIMU, OCHOBAHHUSA AJsl 0000IIEeHUS
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHbBIE H
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIEC U 00IIUE, YCIOBHEIE,

® BBIIBIIITH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTHBOPEUHs B (haKTax,
JAHHBIX, HAONIONEHUSAX W YTBEPXKACHUSAX, Ipeararb KPUTEPUH ISl BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JlenaTh BHIBOZBI C HMCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX W MHIYKTHBHBIX
YMO3aKTIOYeHUN, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e pa3duparh JIOKa3aTENbCTBA MATEMaTHYECKUX YTBEPXKICHHWHA (TmpsiMble ©  OT
IPOTUBHOTO), POBOJUTH CaMOCTOSITENIEHO HECJIO)KHBbIE  JIOKA3aTelIbCTBa
MaTeMaTHYeCKUX (HaKTOB, BBICTpAWBATh APTryMEHTAIMIO, TPUBOJHWTH IMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYK/ICHNUS,

e BbIOMpaTh cnocob pemieHHus y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUaHTOB
pelieHus, BbIOMpaTh Hanbosee MOAXOASAIMNN ¢ YIETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA !

® UCMOJb30BATh  BONPOCHl  KAaK  HCCIIEAOBATENIbCKUNH  MHCTPYMEHT  IO3HAHMS,
dbopMynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOPEYHE, npobuemy,
CaMOCTOSITENIbHO YCTaHaBIMBaThb MCKOMOE M JlaHHOe, (OpMHpOBATh THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

® [POBOJUTH IO CAMOCTOSITENIbHO COCTABJIEHHOMY IUIaHY HECIIOXHBIH SKCIIEPUMEHT,
HeOOJIbIIOE HCCIAEOBAaHWE IO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYecKOro
00BeKTa, 32aBUCUMOCTEH 00BEKTOB MEXYy COOOI;

® CaMOCTOATENBHO (OopMyaupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaM
NPOBEAEHHOTO HAOJIIOJICHNS, UCCIIEAOBAaHMS, OLEHUBATh JIOCTOBEPHOCTh MOJTYYEHHBIX
PE3ybTaTOB, BBIBOJIOB M 000OIIICHHMIA;



MMPOTrHO3UPOBATH BO3BMOKHOC Pa3BUTUC NMPOLECCA, 4 TAKIKC BBIABUTaATh NPCAIIOJIOKCHUA
0 €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBJIATh HEJIOCTATOYHOCTh U U30BITOYHOCTh MH(OpPMAIMM, AAHHBIX, HEOOXOAMMBIX
JUISl peLLieHUs 3a1a4H;

BbIOMpATh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(DOPMALUIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (hopMy IpeACTaBICHUs MHOOPMALMK U WILTIOCTPUPOBATh pellaeMble 3aauu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAJEKHOCTh MHPOPMAILIUH TI0 KPUTEPUAM, HPEITIOKEHHBIM YUUTEIEM WIIN
c(OpMyYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

BOCIIPHHUMATh U (POPMYITHPOBATH CY)KJIEHHSI B COOTBETCTBUH C YCIOBUSIMHU U IEIISIMHU
oOIIeHus, SICHO, TOYHO, TPaMOTHO BBbIp@XaThb CBOIO TOYKY 3pEHHMs B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a/1a4i, KOMMEHTUPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0/ 00CYXJIEHHs 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYKAaeMOI TeMBI, IPOOJIEMBI,
pemiaeMoil  3ajauM, BbICKA3bIBaTh WJEHM, HALEJIEHHbIE HA IIOMCK PpELICHMS,
CONOCTABJIATh CBOU CYKIEHUS C CYXACHUAMM JPYrMX YYacTHUKOB JHUAJIOra,
0oOHapyKUBaTh Pa3IMuue U CXOJACTBO MO3ULUI, B KOPPEKTHOH Gopme GpopMyrupoBaTh
pa3HoIJIacusi, CBOM BO3PAKEHMUS,;

IIPEJICTaBIISITh PE3YNbTAaThl PEUICHUS 3a7aud, SIKCIEPUMEHTA, UCCIEN0BAHNA, TPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (opMaT BBICTYIJICHUS C YY4ETOM 3aJad IMpe3eHTaluu U
0COOEHHOCTEHN ayAuTOpUH;

MOHMMATh U MCMOJb30BaTh MPEUMYILECTBA KOMAaHIHOW M MHAWBHUIYaJIbHON pPabOTHI
IIPU peIIeHNN y4eOHbIX MaTEMaTHUECKUX 3ajiay;

INPUHUMATH 1I€JIb COBMECTHON JI€ATEIbHOCTH, IUIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOM
paloThl, pacnpenensaTb BUIbl padOT, I0roBapuBaThcsd, OOCYXIaTh IpoLEcC U
pe3yiabTatr paboThl, 00001aTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TpyHmoBbIX ¢GopMax paboTbl (00CykaeHHsS, OOMEH MHEHHUSIMH,
MO3TOBBIE IITYPMBl U JPYTHE), BBIIOJIHATH CBOIO YacTh pabOThl M KOOPIMHHPOBATH
CBOM JIEHCTBUS C APYTUMH YJE€HAMH KOMAaH[Ibl, OIIECHUBATh KaueCTBO CBOEr0 BKJIaJa B
o0l MPOIYKT MO KPUTEPHUSAM, CPOPMYIUPOBAHHBIM YHaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIBHO COCTaBJIATh IUIAH, AJTOPUTM pEIIEHHs 3ajadd (MM €ro 4acTb),
BBIOMpPATh CHoco0 pemeHus ¢ y4€TOM MMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJ’Ib, AMOLMOHAIbHBIA HHTEJLJIEKT:

BIIJICTh CIIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS MPOIecca U pPe3ysibTaTa PeuieHus
MaTeMaTHUYeCKOM 3aJ1auu;
NPEIBUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PELICHHUM 3aJa4H, BHOCUTh
KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJECHHBIX OLIHOOK,
BBISBJICHHBIX TPYJIHOCTEW;



® OLICHMBATb COOTBETCTBUE pe3ysbTaTa JEATEIbHOCTH IIOCTABJICHHOM LICJIM U YCIOBUAM,
OOBSICHATh NMPUYMHBI JOCTHKEHHUS WM HEJOCTMXKEHUS 1M, HaXOAMUTh OILUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K koumy oOyuenuss B 7 kJjacce OOydalOUIMiiCS MOMYYUT CJEIYIOIIME MpeAMETHBIC
pE3yJIbTaThL:

Yuciia 1 BBIYUCJICHUSA

BeinonHaATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(MeTHUecKue ACUCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxonuTe 3HaueHHs 4YHCIOBBIX BBIPAXKEHUN, NPUMEHATH pPa3HOOOpa3HbIE CIOCOOBI U
OpuéMbl  BBIYUCIEHHUS 3HAYeHUH JPOOHBIX BBIPAXKEHHUH, COJEpXKALIMX OOBIKHOBEHHbIE U
JeCATUYHbIE JPOOH.

[lepexonuTh OT 0AHOM (POPMBI 3aMCH YUCEN K JIpYyrod (IpeoOpa3oBbIBATh NECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JECATHUYHYIO IPOOB).

CpaBHUBATH U YIIOPAJOYNBATE PALIMOHAJIBHBIC YHACIIA.

OxpyrisTh uncna.

BbINoNHATE NPUKUIKY U OLIEHKY pe3ysbTaTa BBIYMCICHUHM, OLIEHKY 3HAUEHUN YUCIIOBBIX
BbIpaXCHUI. BBINOMHATE AEHCTBUS CO CTENEHSIMU C HATYpajIbHBIMU OKA3aTEISIMHU.

[TpyMeHATh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEI.

Pemars npakTHMKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIIECHUEM BEJIWYMH,
PONOPLUOHAILHOCTHIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJbTAThl pEIICHUs 3a7a4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBaAaMM pacCMaTpuBaeMbIX OOBEKTOB.

AuredpanyecKkune BbIPaKeHUs

Hcnonb30Bath anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHUS y4eOHOr0 MaTepuara.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHMSIX IEPEMEHHBIX.

BeinonHsATe npeoOpa3oBaHusl 1IEI0I0 BBIPAKEHHS B MHOTOWIEH MPUBEIEHUEM MOT00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONMHATE yYMHOKEHHE OJHOYJIEHa Ha MHOTOWIEH W MHOrOuYJleHa Ha MHOTOYIEH,
MPUMEHSTH (POPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcylecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM OOIIero MHOKHUTENS, TPYHIMPOBKH ClaraeMblX, MPUMEHEHHs! (OpPMYJ COKpAIIEHHOTO
YMHOXEHHUS.

[IpumensTh npeoOpa3oBaHUST MHOTOWIEHOB U pEUIeHHs pa3IMyHbBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHOU MTPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH JUIs IpeoOpa3oBaHuUs
BBIPAKCHUI.

YpaBHeHUs1 1 HEPABEHCTBA

Pewats yMHENHbIE ypaBHEHUS C OJHOW IEPEMEHHOM, NMPUMEHss MpaBWIa IIepexona OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCSd 1M YHUCIO KOPHEM
YPaBHEHHS.

[TpuMeHsATH rpaduyeckre METOIbl TP PELICHUH JIMHEHHBIX YPAaBHEHUN U UX CHCTEM.



[TonGupats mpUMepsI Map YUCE, SBISIOLIMXCS pEIIEeHUEM JMHEHHOTO YPaBHEHUS C ABYMS
IIEPEMEHHBIMH.

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

Pemare cucreMbl ByX JIMHEHHBIX YpaBHEHUH C JBYMs II€PEMEHHBIMH, B TOM YHUCIIE
rpadu4ecKy.

CocTaBiATh M pemath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHWH IO
YCIIOBUIO 3a/layM, WHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4YCHHBIN
pe3yJbTarT.

DOyHKUUHA

N300paxarb Ha KOOPAMHATHOM HpPSIMOH TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE IIPOMEXKYTKH Ha
aJreOpanyeckoM s3bIKe.

OtmeuaTh B KOOPAMHATHOM IJIOCKOCTUM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKuuid. CTpouts rpaduk GyHKINHT Y = [X|.

OnuceiBaTh € IOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, Bp€Ms, pacCTOsHME, LI€HAa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENIBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuil crocod MpeicTaBiIeHUs U aHAIW3a MHPOpPMALUH, U3BICKaTh U
MHTEPIPETUPOBATH HHPOPMALIUIO U3 IPa(UKOB PeabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOyueHuss B 8 kJiacce 0oOydarOmMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3yabTaThI:

Yuciia 1 BbIYUCICHUA

Hcnonp30BaTh HayallbHbIE TPEICTABICHHUS O MHOXECTBE JCHCTBUTENBHBIX YHMCEN IJIS
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, HM300pakaTh [EHCTBUTENbHBIE YHCIIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHUYECKOrO KBaJpPaTHOTO KOPHS, HAXOAUTh KBaJpaTHbIC
KOpPHH, UCHOJIb3Yys PU HEOOXOAUMOCTH KaJIbKYIATOP, BHIIOIHATH IPeoOpa3oBaHus BhIpAKEHHH,
CoJIepKalIMX KBaApaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

Hcrnonb3oBarh 3amucu OONBIIMX W MaJbIX YHCEN C TMOMOIIBI0 JECATUYHBIX IpoOed u
crenenel uucina 10.

Auredpanyeckune BbIPaKeHHUs

[IpuMeHsTh TOHSATHE CTENEHH C IeJIbIM II0Ka3aTesieM, BBINOJHATH IPeoOpa3oBaHUs
BBIPAKEHMM, COAEPIKALIUX CTEIEHH C LIEJIBIM ITOKA3aTeNIEM.

BBINONHATE TOXJECTBEHHBIE NMPEOOpPa3OBaHMs PAMOHANBHBIX BBIPAKEHUH Ha OCHOBE
IpaBuiI JEHCTBUN HAaJl MHOTOYJICHAMH M alredpanyecKuMH JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIICH HA MHOXKUTEIH.

[IpumensTh mpeoOpa3oBaHUsl BBIPAKEHUW s pEIIeHUs Ppa3JIMyHbIX 3a]ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU MTPAKTHKU.

YpaBHeHHUS M HEPaABEHCTBA

Pemare nuHeiHble, KBaApaTHbIE YPABHEHUS U PALIMOHAJIBHBIC YPABHEHHS, CBOASAIINECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMS IICPEMEHHBIMH.

IIpoBOIUTE MPOCTEUIINE UCCIENOBAHNS YPABHEHUNM U CUCTEM YPAaBHEHHM, B TOM YHUCIE C
OpUMEHeHHEM TIpadUUecKuX TMpeACTaBICHUN (ycTaHaBIMBaTh, MMEET JHM YpaBHEHUE WU
cucTeMa YpaBHEHUI pelleHts, €ClIi UMEET, TO CKOJIBKO, U IIpoYee).
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[TepexoauTh OT cioBecHOW (GOPMYITMPOBKH 3amayvl K €€ anreOpanyeckod MOJENId C
IOMOIIIBIO  COCTaBJICHUS ypaBHEHHUS WM CHUCTEMbl YpPaBHEHUH, HMHTEPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33/1a4 TOJTYYECHHBINA Pe3ysIbTaT.

[TpuMeHSTH CBOWCTBA YMCIIOBBIX HEPABEHCTB JIJISl CPABHEHUS, OLICHKH, pellaTh JIMHEHHBIC
HEPaBEHCTBA C OJHOM TEPEMEHHOW M HMX CHCTEMBI, JaBaTh TIpadUYecKyl HILTIOCTPAIUIO
MHOYECTBa PEIICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumMaTh ® WCHONB30BaTh  (DYHKIMOHAIBHBIC TIOHATHS M SI3BIK  (TCPMUHBI,
CHUMBOJIMYECKHE OO0O3HAYCHUS), ONPENeIATh 3HAYeHHWE (QYHKIMUA 10 3HAYCHUIO apryMeHTa,
OTIpeNIeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpaduku 3eMeHTapHbIX (YHKINN BUIA:

y = kIx, y = x2, y = x3,y = |X|, y = VX, OnucBIBaTh CBOMCTBA YHCIOBON (PYHKIUHU 110 €&
rpaduxky.

K koHiy oOyueHuss B 9 KkJjacce OOydaroNMiiCs MOJIYYHUT CICIYIOIIUE TMPEAMETHBIC
pe3yabTATHI:

Yucjia ¥ BBIYHCIEHHSA

CpaBHHBATh U YIOPSIIOUYMBAThH PAllHOHAILHBIC ¥ UPPAI[HOHAILHBIC YHCIIA.

BbinonHsATe apudMeTHUecKue NSHCTBHSI ¢ pallMOHAILHBIMU YHUCIIAMH, COYETasi YCTHBIC U
NUCHbMEHHBIC TIPUEMBI, BBITIOIHSITH BEIYUCICHHS C MPPAMOHATIHHBIMH YHCIIAMH.

Haxoaute 3HaueHMs cTENEHEH ¢ HEeNbIMU TOKa3aTeIsIMA M KOPHEH, BBIYUCIIATH 3HAYCHUS
YHCIIOBBIX BBIPOKEHHIA.

OKpyrisTh AEWCTBUTENbHBIC YHCIA, BBHIMOIHATH MPUKHIAKY pe3yabTaTa BBIYUCICHUH,
OIIEHKY YHMCIIOBBIX BBIPAKECHUH.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHelHBIE W KBaJpaTHBIE YypPaBHEHWs, YpPaBHEHHS, CBOJIIIMECS K HHM,
npocTelme ApoOHO-PalMOHAIbHbIE YPaBHEHHUS.

Pemath cuctembl IBYX JMHEWHBIX YpPaBHEHHMH C JBYMsI IEPEMEHHBIMH U CHCTEMBI JABYX
YpaBHEHHIA, B KOTOPHIX OJHO YpaBHEHHE HE SIBIISICTCS TNHEHHBIM.

Pemrate TekcToBBIe 3amauM  anreOpandecKMM CIOCOOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHHUS WJIM CUCTEMBI IBYX YPaBHEHUH C IByMS MIEpEMEHHBIMHU.

[TpoBoaUTH MpOCTENIIINE UCCIEIOBAHNS YPABHEHUH U CUCTEM YpaBHEHMM, B TOM YHUCIIE C
NpUMEHeHHEeM TpadUYecKuX TPEICTaBICHU (yCTaHABIMBAaTh, WMEET JM YpaBHEHHUE WU
cucTeMa YpaBHEHUI peIIeHus, €CIId UMEET, TO CKOJIBKO, U ITpovee).

Pemarr nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh pEIICHHE
HEpaBEHCTB HA YMCJIOBOW MPSAMOI, 3aITUCHIBATh PEIIEHHE C TIOMOIIbIO CHMBOJIOB.

Pemrate cucTeMBl JHMHEHHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEIIeHHE CUCTEMbI HEPAaBEHCTB HA YMCIIOBOW TPSIMOW,
3aIMCBIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnons30BaTh HEPABEHCTBA MPH PEIICHUN PA3IMYHBIX 3a7ad.

DOyHKIUHA

Pacrnio3HaBaTh PyHKIINHM HU3y9eHHBIX BHIIOB. [I0Ka3bIBaTh CXEMAaTHYECKH PACIIONOKECHHUE HA

KOOPJAMHATHOMH MI0cKkocTh rpadukoB GyHkiuit Buga: ¥y = kx, y = kx + b, y = k/x, y = ax2 + bx +

C,y=x3,y= VX, Yy = |X|, B 3aBUCUMOCTH OT 3HA4YCHUI KOA(PPHUIIMEHTOB, OMUCHIBATH CBOMCTBA
G YHKIIHA.
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Crtpouts W nM300paXkaTh CXeMaTH4YeCKH TpadUKH KBAaAPATUYHBIX (YHKIUH, OIUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMNA MO UX TpaduKam.

Pacno3naBare  kBazpatnyHyro (QyHKIUIO 10  (Gopmyie, NPUBOAUTH  MPUMEPHI
KBaJIpaTUYHBIX (QYHKIMH U3 peanbHON KU3HH, QU3HKH, TEOMETPHH.

YucioBble MOCI€10BATETLHOCTH U IPOTPECCHH

Pacno3naBate apu(METHUECKYI0O M TEOMETPUUYECKYIO MPOTPECCHH MPH Pa3HBIX CHOco0ax
3aJjaHus.

BBIMONHATE BBIYMCICHHS C HCIONB30BaHUEM (GOpPMYN N-TO 4ieHa apu(pMETHYECKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI MIEPBBIX N YJICHOB.

N300pakaTh WieHbI NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON TIOCKOCTH.

Pemates 3amaun, cBA3aHHBIE C YHUCIOBBIMU IOCTEIOBATEIBHOCTSIMU, B TOM UYHUCIIE 33Ja4d
U3 peasibHO KHU3HHU (C HCIIOIb30BaHHEM KAJIBKYJISATOPA, IU(PPOBBIX TEXHOJIOTHN).
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ Konrpouabnbsie IIpakTnyeckue
NMPorpamMmbl Bcero o0pa3oBaTeJibHbIE
padoTshI padoThI
pecypchl
1 Yucna W BREUMCICHUA. PalMoHanbHBIE o5 1 bubanoreka HOK
qrciaa https://m.edsoo.ru/7f415b90
bubnnoreka LHOK
2 A 27 1
ArCOPANTICCKHC BIPWKCHHA https://m.edsoo.ru/7f415b90
bubnuoreka HOK
2 1
3 ¥ PaBHEHIs H HEPABCHCTBa 0 https://m.edsoo.ru/7f415b90
bubnuoreka HOK
4 K . D 24 1
OOPAWHATEI H rpaguick. DyHiuin https://m.edsoo.ru/7f415b90
bubnmoreka HOK
IT 1
> OBTOpEHHE 1t 0G0bente 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB 1o 102 5 0
ITPOI'PAMME
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pas3gejioB H  TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bubnuorexa LHOK
1 Uwucna u Beruucinenus. KBagpaTHeie KOpHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u BeauciacHusa. CTEeNeHb C IIEJIBIM 7 bubnnoreka LHOK
HIOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreOpandeckue BBIPAXKEHUS. 5 1 bubnnoreka HOK
KBaapartuslii TpéxuiieH https://m.edsoo.ru/7f417af8
AnreOpandeckue BBIPAXKEHUS. bubnuoreka HOK
4 15 1
Anrebpanueckast JpooOb https://m.edsoo.ru/7f417af8
VpaBHenuss u HepaBeHcTBa. KBajpaTHble bubnuoteka HOK
3) 15 1
ypaBHEHUS https://m.edso0.ru/7f417af8
6 VpaBHeHuss u HepaBeHCTBA. (CHCTEMBI 13 bubnuoreka HOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bubnmmoreka HOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bubnmmoreka HOK
) .
8 YHKIUH. OCHOBHBIC HOHSTHA > https://m.edsoo0.ru/7f417af8
bubnuorexa LHOK
9 ) 4 9
yuiiH. uCi0BbIC pyHKLHH https://m.edsoo.ru/7f417af8
bubnnoreka IHOK
10 IT 6 1
OBTOpelHe i 0000uIeHIe https://m.edsoo0.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB 1o 102 5 0
[TPOTPAMME
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9 KJIACC

KounvecTBO yacoB JIeKTPOHHbIE
HaumenoBanmue pa3aesioB ]| TeM (undposBbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Uucnma wu  BeuMciacHHSA. JleHCTBUTEILHBIC 9 bubnuoreka HOK
qucIia https://m.edsoo.ru/7f419d08
5 VYpaBHEHUS] W HEPABEHCTBA. YPABHEHHUS C 14 1 bubnmoreka LHOK
OJTHO¥ MepeMEeHHON https://m.edsoo0.ru/7f419d08
3 VpaBHeHuss u  HepaBeHCTBAa. CHUCTEMBI 14 1 bubnmnoreka LHOK
ypaBHEHUI https://m.edsoo.ru/7f419d08
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 ﬁ::g:j/(;:zioolru 1754 113';)()12
bubnuoreka [HOK
> Dyt 16 1 https://m.edsoo.ru/7f419d08
6 YucioBbIe MOCIEN0BATEIBHOCTH 15 1 bubmorexa LOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o060O0IIEHUE, CUCTEMATH3AIIUS 18 1 bubmnoreka [HOK
3HaHHH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME = 102 6 0
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

Anrebpa, 7 kiacc/ Makapsrues FO.H., Munmiok H.I'., Hemiko K.W. u apyrue 2023r,
AO UznarenbctBO «lIpocBemienne

KHM 1no anrebpe k yueOnnky Maxkapsruesa FO.H.

Pabouas Tterpanp mo anredbpe MaxkapwrueB FO.H., Munarok H.I', HemkoB K.W. u npyrue
Mocksa «IIpocsemnienue» 2023r

Anrebpa , 8 ximace/ Mep3msak A.I'. Tlonouckumii B.B., Skup M.C. M3narenscTBO «BeHTaHa-
I'padp» 2019 1

Anrebpa: 8 kinacc: IMJaKTHUECKUE MaTepuallbl: COOPHUK 3a/1a4 U KOHTPOJIbHBIX padot/ AT
Mepznsk, B.B. [lomonckwii, M.C. Slkup WznatenscrBo «Benrtana-I'padg» 2019 r

Anrebpa , 9 xmace/ Mep3msak A.T'. Tlonouckuii B.B., Slkup M.C. U3ngarenscTBO «BeHTaHa-
I'padp» 2019 1

Anrebpa: 9 kinacc: IUJaKTHUECKUE MaTepualbl: COOPHUK 3a/1a4 U KOHTPOJIbHBIX padot/ A.T.
Mepznsik, B.B. [lononckuii, M.C. Slkup WznatenscrBo «Benrtana-I'padg» 2019 r

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Anrebpa. Meronuueckue  peKoMeHmamMM. 7  Kiacc ©  y4eb. mocobue s
obmeoOpazoBarenpHbix  opranmzammii / H. I'. Munmiok, U. C. IllnsikoBa. — M. :
[Tpoceemenue, 2023 ©

Anrebpa : 8 kiacc: meroauueckoe nocooue / E.B. bynko, A.I'. Mep3amsk, B.b. ITononckui,
M.C. Sxup. — M.: Bentana —I'pag, 2015

Anrebpa : 9 kmacce: meroaudeckoe mocooue / E.B. bymko, A.I'. Mep3isk, B.b. [Tonouckuid,
M.C. Skup. — M.: Benrana —I'pad, 2015

ITocobue nist moaroroBky ydanmxcs k OI'D oz penakuueit Amenko U.B. 2023r

HOUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl MW PECYPCbl CETH
HUHTEPHET

https://education.yandex.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://edu.skysmart.ru/
https://resh.edu.ru

[1OC Moz IlIkona (myschool.edu.ru)
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