AHHOTaIUsA K padoyeii mporpamme

yueOHOro npeamera «AJjaredopa», 7-9 kjaaccbl

PaGouas mnporpamma ydeObHOrOo TmipeaMera «Anredpa» 00s3aTebHON
npeaMeTHod obnactu  «Marematuka u  uHboOpmaTukay pa3zpaboTraHa B
cootBeTcTBUM ¢ MyHKTOM 32.1 ®T'OC OO0 u peanuzyercs B 2024—2025 yu.r. B 7—
9 knaccax.

PaGouas nmporpamma pa3paboTaHa yuyuTeaeM B COOTBETCTBHH C MOJIOXKEHUEM
0 pabouux mporpaMMax U OIpeaeseT OpraHu3alui 00pa3oBaTEIbHOU
NEATEIbHOCTH YYUTEJIEM B ILIKOJIE [0 JAHHOMY y4eOHOMY MpEAMETY.

PaGouas mporpamma yueOHoro mpeamera spisercs dactbio OOIT OOO,
OIPENEIAIOLIEH:

- COJIEPIKAHNUE;

- IUIaHMpYEMble  pe3yJibTaTbl  (JIMYHOCTHBIE,  METalpeIMEeTHble U
peaMETHBIC);

- TEeMaTHUYECKOE IIAHUPOBAHUE C YUETOM pabouelt mporpaMMbl BOCIIUTAHUS U
BO3MOKHOCTBIO Hcnonb3oBanusg JOP/IIOP.

[Ipn peanuzanuu MPOTpaMMbl HCIOJIB3YETCS CIEIYIONIEE MaTepUalibHO-
TEXHUYECKOE 00ecreYeHHe:

- 1udpoBas mabopaTopusi s IMIKOIRHUKOB llentpa o0OpazoBaHUs
€CTECTBEHHO-HAYYHOM HampaBIeHHOCTH « To4ka pocTay;

- HoyTOyku IleHTpa 00pa3oBaHMsI €CTECTBEHHO-HAYYHOM HaNpaBIE€HHOCTHU
«Touxku pocray;

- UHTEepakTWBHas mnaHenb lleHTpa  00pa3oBaHMs €CTECTBEHHO-HAYYHOMU
HaIpaBJIeHHOCTH « TOUKH pocTay.



MUHUCTEPCTBO MNPOCBEIEHUA POCCUNCKON ®EJEPALIUA

Munucrepcrso oopazoBanus SpociaBckoi 001acTH

YnpasJjienue o0pa3zoBanusi AAMUHUCTPAUMN YTranuckoro MP

MOY COII Ne5 uM. 63-10 YrJIMUCKOro nNexoTHOro moJjika

PaccmoTtpeHa Ha negaroru4eckom COBETe VYTBepxkaaro:
MOY COLI Ne5 uMm. 63-ro Yriamdckoro Hupextop MOY COLL Ne5 um. 63-ro

IEXOTHOI'O II0JIKa

[Tporokon Ne 1 ot 29.08.2024

VYTINUCKOro IeXOTHOIO MOJIKa
ITarannema H.JL.
[Tpuka3 Ne77/01-09 ot 30.08.2024

PABOYAS ITPOTPAMMA
(ID 2056078)

y4eOHOro Kypca «AJiredopa»

JU1s1 oOyuarommxcs 7-9 kiaccon

VYrauy, 2024



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Yucia 1 BHIYHCICHUA

Jlpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEX0] OT OAHOW (hopmbl 3ammcu
npobeit k gpyroil. IloHsTHe panMOHaIBLHOrO 4YHCJA, 3aluch, CpPaBHEHHUE,
yHOPSAOYMBAaHUE  PALMOHAIBHBIX uuced. Apudmernueckue JeicTBUS €
palMOHAIBHBIMY 4YMclIamMu. Pemenue 3aga4 U3 peaJbHOW IIPAKTHKM HA 4acTH, HA
IpoOu.

CreneHb ¢ HaTypaJbHbIM IOKa3aTeleM: OIpejelieHue, MpeoOpa3oBaHue
BBIPXKEHUI HAa OCHOBE OIpeNeeHUs, 3aIUCh 00apIMX yucel. [IpoueHTsl, 3anuce
IPOLEHTOB B BHUJE ApoOU U JpoOU B BHUJIE MPOLEHTOB. TpU OCHOBHBIC 33J]aud Ha
IIPOLIEHTHI, PEIICHUE 3a1a4 U3 PEaIbHON IPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, DPAa3j0oKEHUE Ha  MHOXKHUTEIH
HATypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4YHCiIe T@psMas ©  oOparHas
IPONOPLIHOHAIBHOCTH.

AuredpanvecKkue BbIPaKeHUs!

[IepeMeHHBIE, UMCIOBOE 3HAYEHNUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBbIE
3Ha4YeHUs NepeMeHHbIX. [IpeacraBnenne 3aBUCMMOCTH MEXK1y BEJIMYMHAMU B BUJIE
dopmyinbl. Beruucienus no popmynam. [IpeodpazoBanne OyKBEHHBIX BbIPAXKEHUMH,
TOXKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuUia MpeoOpa3oBaHUs CYMM H
IIPOM3BENICHUH, TTpaBUjIa PaCKPbITUS CKOOOK U IIPUBEIEHUS OJOOHBIX CIIaracMbIX.

CBolicTBa CTENEHH C HATYPAJIBbHBIM [TOKA3aTEJIEM.

OnHounensl 1 MHOrouwneHbsl. CreneHp MHOrowieHa. CinoKeHue, BBIYUTAHHUE,
YMHOXXEHHE MHOIOWICHOB. DOpMyJbl COKpAlEHHOIO YMHOXKEHHs: KBaapar
CyMMBl M KBajgpar pasHoctu. Popmyna pa3HOCTH KBaAparoB. Pazmoxenue
MHOT'OYJIEHOB HA MHOKHUTEIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBujia IpeoOpa3oBaHMsl YpPaBHEHUS,
PABHOCWIBHOCTb YPaBHEHUU.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YUCIO KOPHEH JMHEHWHOIO
YPaBHEHHMS, pEIICHHE JIMHEWHBIX YypaBHEHHU. CocCTaBlIEHUME YpPaBHEHHU 110
YCJIOBHIO 3a/1ayi. PerieHre TeKCTOBBIX 3a/1a4 C IIOMOILBIO YPABHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMs NEPEMEHHBIMH U ero rpa¢uk. Cucrema IByX
JIMHEWHBIX YPAaBHEHHMU C JByMs INEPEMEHHBIMH. PemeHue cucrem ypaBHEHHU
CrIocoOOM MOJACTaHOBKH. lIpuMepsl peleHus TEKCTOBBIX 3aJad C IOMOUIbIO
CHUCTEM YPaBHEHHUM.

DOyHKIUU



Koopaunara Touku Ha npssmMon. UucinoBsle TpoMeXyTKU. PaccrosiHue mexay
JIBYMsI TOUKAMU KOOPAMHATHOMN IIPSAMOM.

[IpsimoyronpHas cucrema xkoopauHat, ocu OX u Oy. Alciucca U opauHaTa
TOUYKH HAa KOOPAMHATHOM I10cKoCcTH. [IpuMepsl rpadukoB, 3a1laHHBIX (GOpMYJIaMu.
Urenne rpadukoB peanbHbix 3aBucuMocTeil. [lonstue dynkuuu. [paduk
¢ynkuuu. CoiictBa pyHkumil. JIunelinas ynkuus, e€ rpaduk. ['padux pyHkumn
y = |X|. I'padmueckoe pelieHue TUHEWHBIX YPAaBHCHUH M CUCTEM JIMHCHHBIX
YPaBHEHUM.

8 KUIIACC

Yucia 1 BBIYUCICHUSA

KBagparusiii kopeHb u3 uwucia. [loHarue o0 uppaldOHAIBLHOM YHCIE.
JlecaTrunble TPUOIMXKEHUST UPPALIMOHANIBHBIX uncen. CBoilcTBa apuMEeTHUECKUX
KBaJIPATHBIX KOPHEW U X MPUMEHEHUE K MTPEoOPa30BaHUIO YHCIIOBBIX BBIPAKEHUMN
Y BBIUHMCJIEHUSM. JIeCTBUTEIIbHBIE YKCIIA.

Crenensb ¢ 1eNbIM NToKa3aTesaeM U e€ cBoricTBa. CTaHapTHAs 3allUCh YHUCIIA.

AuredpanvecKkue BbIPaKeHUs!

KBampaTHpli  TpEéXuieH, pas3jloKeHUE KBAAPATHOIO  TpEXwWwieHa Ha
MHOXHUTEIH.

AnreOpanyeckass ApoOb. OCHOBHOE CBOWMCTBO aireOpanveckoil apoowu.
CroxeHue, BbIUMTAHHE, YMHOXKEHHE, JIeJIeHHE alreOpamdecKkux ApoOer.
PanrionanbsHbIe BRIpaXXEHUS U UX MPeoOpa3oBaHUeE.

YpaBHeHUA U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmylia KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHUM, CBOAAIIMXCS K JIMHEHHBIM U KBaJPATHBIM.
[Ipocreitmume qpoOHO-palOHANTbHBIC YPaBHEHUSI.

I'paduueckas uHTEpnpeTalysi ypaBHEHUM C ABYMsI IEPEMEHHBIMU U CUCTEM
JVHENHBIX YPAaBHEHUW C JABYMs NEpPEMEHHBIMH. [IpuMepsl pemieHuss cucrem
HEJIMHEWHBIX YPABHEHU C IByMs IEPEMEHHBIMU.

Pelienune TeKCTOBBIX 3a/1a4 anreOpandyeckuM CrocoooM.

HucnioBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OHOM MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM TEPEMEHHOM.

DOyHKIMHA

[Tousitue ¢ynkuuu. OOMacTh ONpeAeiaeHUss W MHOXKECTBO 3HAYCHHI
dbynakuuu. CriocoOsl 3a1aHust PyHKITUH.

I'padux dynkuuu. UYrenue cBoiicTB (yHkumMu mno e€ rpaduky. [Ipumepsr
rpaduKoB QYHKIIHA, OTPAKAIOIINX PEATbHBIE TTPOIIECCHI.



@OyHKIIMY, ONMUCHIBAIONIME TMPSAMYI0 ¥ OOpaTHYH TPOMOPIUOHATBHEIC
3aBHCHMOCTH, HX rpaduki. OyHkuun Y = X2, y = x3, y = VX, y=|x|. I'paduaeckoe
pelICHNE YPABHEHNUN U CUCTEM YPAaBHEHUM.

9 KJIACC

Yucia 1 BIYUCTCHUA

PanmonansHble yncia, UppalMoOHATBHBIC YUCIIA, KOHEYHbIC U OCCKOHEUHBIC
JeCATUYHbIE APOOU. MHOXKECTBO JIEUCTBUTEIBHBIX YUCEN, JICUCTBUTEIbHBIE YKCIIa
KaKk OCECKOHEUHbIC JEeCATUYHBIE ApoOM. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
MEXIYy MHOKECTBOM JICHCTBUTEIBHBIX YACENl U KOOPAUHATHOM MPSMOM.

CpaBHEHHE JEUCTBUTEIBHBIX 4HCEN, apuPMETHUECKUE JIEHCTBUS C
JNEUCTBUTEILHBIMH YHCIIAMU.

Pa3mepsl OOBEKTOB OKPY’KAIOIIETO MHUPA, [JIUTEIBHOCTh IMPOIIECCOB B
OKpY>KarOLIEM MHpE.

[TpubnuxEHHOE 3HAUCHUE BEIUYMHBI, TOYHOCTh NpuOIKeHus. OKpyrieHune
yucell. [I[puknaka u olieHKa pe3yJbTaToOB BHIYMCICHUM.

YpaBHeHUs] 1 HEPABEHCTBA

JIunenHoe ypaBHeHUe. PellieHrne ypaBHEHUN, CBOASIIUXCA K JIUHEUHBIM.

KBanparnoe ypaBHeHue. Peunienue ypaBHEHUM, CBOASAIINUXCS K KBAJIPAaTHBIM.
buksanparnoe ypaBHeHue. IlpumMepsl pemieHnst ypaBHEHUN TPETbe U 4ETBEPTOU
CTEIEHEN PA3TI0KEHUEM HA MHOKUTEIIH.

Pemenue npoOHO-paliMOHANBHBIX YpaBHEHHM. PeleHune TEKCTOBBIX 3aaad
anredOpanyeckuM MEeTOIOM.

VYpaBHeHue ¢ AByMsl MIEpeMEHHbIMU U €ro rpaduk. PemieHue cucrem IBYyX
JIMHEWHBIX YPABHEHUI C IBYMS [IEPEMEHHBIMU. PellleHre cucTteM JByX ypaBHEHHI,
OJIHO W3 KOTOPBIX JMHEWHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
WHTEPHPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMHU.

Perienune TeKCTOBBIX 3a/1a4 anredpandeckuM CrocoooM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJAHOM NepeMeHHOM. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HEpaBeHCTBA.
I'padmueckass uHTEpHnpeTalss HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMM.

DOyHKIMHA

KBagparuunas ¢ynkums, e€ rpadpuxk u cBoictBa. Ilapaborna, koopAauHATHI
BEPIIMHBI TapadO0JIbl, 0Ch CAMMETPHUHU MapadOJIbI.

Ipaduxu pynxmmit: Y = kx, y = kx + b,y = k/x, y =x3, y = VX, y = x| , u ux
CBOMCTBA.

YucaoBble MOCJIe10BATEILHOCTH M MPOIrPECcCHH



[loHsiTME 4YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHuE IOCIEH0BATEIbHOCTH
peKyppeHTHOM hopmysioit u popmylioi N-ro ujieHa.

Apudmernueckas U reoMmerpuueckas mnporpeccur. @opmysbl N-ro ujieHa
apu(pMeTUYECKON U reOMEeTPUUECKOI MPOTrPECCHid, CyMMBbI IIEPBBIX N UJICHOB.

N3o00paxeHue 4ieHOB apU(PMETUYECKOH M T'€OMETPUUYECKON MpOorpeccuit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIA M SKCIIOHEHIIMAIBHBIA POCT.
CI10HBIE TPOLIEHTHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUHSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE Ppe3yabTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«Anrebpa» XapakTepU3yrOTCS:

1) naTpuoTHYEeCcKOe BOCIMTAHME:

IIPOSIBJICHUEM HHTEpPECa K NPOLUIOMY M HACTOALIEMY POCCHUCKOU
MaT€MaTHKH, [IEHHOCTHBIM OTHOIIEHHEM K  JIOCTHKEHHSIM  POCCHUCKUX
MAaTEMATUKOB U POCCHUMCKOM MAaTEMATUYECKOM IIKOJIbI, K HMCIIOJIb30BAHUIO 3TUX
JOCTHXKEHUM B IPYTUX HayKaxX U MPUKJIAJAHBIX cepax;

2) rpa:xkIaHCKoe 1 JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEHN TpakJaHUHA U peaji3alluy ero
npaB, TMPEJICTABICHUEM O MaTeMaTHYECKHMX OCHOBaX (PyHKIIMOHHPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHUU, MPOIEAYp TPakKIAHCKOro oOIIecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOIIEM, CBI3aHHBIX
C MPAKTUYECKUM MPUMEHEHUEM JOCTMKEHUNW HAyKH, OCO3HAHUEM BAXKHOCTHU
MOPAJIbHO-3THYECKHUX TPUHLHUIIOB B IESITEIbHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTMBHOE YYacTHE B PEIICHUM NPAKTUUECKUX 3a4ad
MAaTeMaTH4YE€CKOW HAIPAaBIEHHOCTH, OCO3HAHHEM BAXXHOCTH MAaTEMaTHYECKOIO
o0pa3oBaHMsl Ha MPOTSHKEHUM BCEH JKU3HU I YCHEHIHOW MpodeccHOHaTbHON
NESATEIPHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM UHIUBUIYAIHBHON TPACKTOPUU 00PA30BaAHUS U KU3HEHHBIX IIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CIIOCOOHOCTBIO K JMOIIMOHAJLHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajJiau, PEUICHUN, PaCCYXXIEHUW, YMEHHUIO BUJETb
MAaTeMaTH4YE€CKUE 3aKOHOMEPHOCTH B UCKYCCTBE;



S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalMe B JEATEIbHOCTH HAa COBPEMEHHYIO) CHUCTEMY Hay4YHBIX
NpeACTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YeJOBEKa, IPUPOJILI U
oOlecTBa, MOHMMAHMEM MAaTeMAaTUYECKOW HayKu Kak cdepbl 4YeloBEeYECKON
NEATEIbHOCTH, JTANoOB €€ Pa3BUTHUS W 3HAYMMOCTH ISl Pa3BUTHS LUBHIM3ALINH,
OBJIQJICHUEM SI3IKOM MaTeMaTUKH U MATEeMaTUYECKOW KyJIbTYypOW KakK CpPeACTBOM
MO3HAHUS MHPA, OBJIAJICHUEM TMPOCTEUINIMMU HAaBBIKAMU HCCIIEI0BATEIHCKON
NEeATENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHE KYJIbTYPbl 310POBbSI H
IMOLUMOHAJIBHOIO 0JIAr OOy YU

TOTOBHOCTBIO MPUMEHATh MAaTeMaTUYECKHE 3HAHUsS B HHTEPECax CBOETO
3I0pOBBS, BEACHHS  370pOBOr0  oOpa3a JKM3HH  (37I0pOBOE  TUTaHUE,
cOQTaHCUPOBAHHBIN PEXKUM 3aHITHA W OT/AbIXa, perysipHas duzndeckas
AKTUBHOCTbB), C(POPMHUPOBAHHOCTHIO HaBbIKa pedIEKCUU, MPU3HAHUEM CBOETO
paBa Ha OLIMOKY M TAKOTO K€ MpaBa JPYyroro 4eaoBeKa;

7) 3K0J10THYeCcKOe BOCIIUTAHNE:

OpHUEHTaIlMel HAa MPUMEHEHNE MATEeMaTUUYECKUX 3HAHUM NIl penieHus 3ajay
B 00J1aCTH COXPAHHOCTU OKPY’KAIOIIEH Cpeabl, IJIaHUPOBAHUS TOCTYNKOB U
OLIEHKM HMX BO3MOYKHBIX MOCJIEICTBUN ISl OKPY)KAIOIIEH Cpeabl, OCO3HAHUEM
IJI00aBHOTO XapaKTepa dKOJIOTMUECKUX MPoOJieM U MyTel UX PeIICHNUS;

8) ajanTanusa K M3MEHAKWIIMMCH YCJOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSIX HEOINPEAECIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JIEATEIbHOCTh, B TOM YHCIIE
YMEHUE YYUTHCS Yy APYTHX JIOACH, MpUoOpeTaTb B COBMECTHOW ACSITEIBHOCTH
HOBBIE 3HAHUS, HABBIKK U KOMIIETEHIIUHU U3 OIBITA JIPYTHUX;

HEOOXOAUMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHUW, B TOM YHUCIE
dbopMynHpOBaTh MACH, OHSITHS, TUIIOTE3bl 00 00BEKTAX U SBICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, MIJIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYyallMlO, BOCHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOUIUUA KOHTPMEP, KOPPEKTUPOBATH
NpUHUMAEMbIe pelIeHUs] U JeHUcTBUS, (OPMYJIUPOBATh U OIEHUBATh PUCKU U
NOCJIe/ICTBUSL, POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI

Io3HaBaTe/ibHBbIE YHHBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3oBble JJornueckue a1ecTBUs:



BBISIBJISITh M XapPaKTEPHU30BaTh CYLIECTBEHHbBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, MOHSTHI, OTHOIICHUN MEXIy MOHATUSIMHU, (POPMyIUpOBaAThH
ONpPENECICHUS] TOHATUN, YCTAHABIMBATh  CYIIECTBCHHBIM  IPU3HAK
KJaccu(ukanmy, OCHOBAaHUS JUIsi OOOOIICHUS W CpaBHEHHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAIU3A;

BOCIIPUHUMATh, (POPMYJHUPOBATH M  MPEOOpPa3OBbIBATH  CYKIACHUS:
YTBEPJUTEIbHBIC U OTpHULIATENIbHBIC, €IWHUYHBIC, YaCTHBIE W OOIIHE,
YCJIOBHBIE;

BBISIBJISAITH ~ MAaTEMAaTUYECKME  3aKOHOMEPHOCTH,  B3aUMOCBA3U U
npoTuBopeursi B (dakTax, JaHHBIX, HAOMIOJACHUSX U YTBEPXKICHUSX,
npeiaratb ~ KpUTEpUM Uil BBIABICHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUHI;

JIeJIaTh BBIBOJBI C HCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JIE€IYKTUBHBIX W
MHAYKTUBHBIX YMO3AKIIOUEHUN, YMO3AKIFOUYEHUH 110 aHAJIOTUH;
pa30uparh JI0Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPXKICHUN (MpsIMbIE U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOATEIHHO HECIOXXHBIC JI0KAa3aTeIbCTBA
MaTeMaTU4eCKuX (PaKkToB, BBICTpAaUBATh AapryMEHTAIUIO, IPUBOJIUTH
MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYK/ICHHUS;
BBIOMpATHh CIOCOO perieHus yuyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIleHUs, BBIOUpATh HaMbOJee TMOAXOIANMN ¢ Yy4ETOM
CaMOCTOSITEJILHO BbIJICJICHHBIX KPUTEPUEB).

ba3oBbie uccienoBare/ibCKue JeiCTBUS.

MCIIOJIb30BaTh BOMPOCHI KaK MCCIENOBATEILCKUM MHCTPYMEHT MO3HAHMS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME TMPOTUBOpEUre, MpodiieMy,
CaMOCTOATETILHO YCTAaHABIIMBAaTh HMCKOMOE U JaHHOE, (HOPMHUPOBATH
TUII0TE3Y, apTYMEHTHPOBATh CBOIO TTO3UIINI0, MHCHHCE,

MPOBOJIUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECJIOXKHBIH
OKCIEPUMEHT,  HEOOJbIIOE  HCCIEAOBAHME IO  YCTAHOBJICHUIO
OCOOCHHOCTEHl MAaTEeMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXy CoOOM;

CaMOCTOATENIHLHO (POPMYJIMPOBATH 000OIIEHUS U BBIBOJIBI 110 PE3yJibTaTaM
NPOBEAEHHOTO HAONIONECHUS, UCCIEIOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pPAa3BUTHE MPOIECCa, a TAKKE BBIABUTATH
MPEANOIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢c nuHpopmanueit:

BBIABJIATHE HCEJOCTATOYHOCTh H N30BITOYHOCTD PIH(l)OpMaI_[I/II/I, JaHHBIX,
H€O6XOI[I/IMBIX I pCIICHUA 3ada49u,



BbIOMpaTh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(}OpMaALUIO Pa3IUYHBIX BUIOB U (POPM IIPEICTABICHHUS;

BbIOMpATh (GOpMy TMpEACTaBICHUS HHPOpMAUMU M HWILTIOCTPUPOBATH
pelaeMble 3aJayd CXeMaMH{, JauarpaMMaMH, HWHOM rpadukoil U ux
KOMOMHAIUSAMU;

OLICHMBATh HAAEKHOCTh MH(OpPMAIMU MO KPUTEPUSM, NPETIOKEHHBIM
YUHUTENIEM WU CHOPMYITHUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHKaTHBHbIE YHMBeEpPCAJIbHbIE Y4eOHbIe TelCTBUS:

BOCIIpUHUMATh W (GOPMYJIHpPOBATH CYXKICHUS B COOTBETCTBUU C
YCJIOBUSAMH U 1EISIMU OOIIEHUs, ICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MHUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly pelIeHus 3aa4l, KOMMEHTHPOBATH MOJIyYEHHBIN PE3YIIbTaT;

B X0JI¢ OOCYXKJIEHUS 3a/1aBaTh BOIIPOCHI TIO CYIIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, pelliaeMoi 3a/1auu, BhICKa3bIBaTh UJI€H, HAIICJICHHBIC HA TTOUCK
pELICHUs, COIOCTAaBJIATh CBOM CYXXIEHUA C CYXICHUSIMH JIPYTUX
YYaCTHHKOB JUaiora, oOHapy>KUBaTh Pa3jIMuue€ U CXOJACTBO TO3HIINH, B
KOPPEKTHOU popme (GopMyIMPOBATH pa3HOTIIACHS, CBOM BO3PAKEHUS;
NPEACTaBIATh  PE3yJbTaThl  pelIeHUs  3a7auyd,  OKCIEPUMEHTA,
UCCJIEIOBaHMS,  NPOEKTa,  CaMOCTOATENbHO  BBIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1ay IIPE3EHTAIMU U OCOOCHHOCTEH ayUTOPHUH;
MOHMMATh W  MCHOJIb30BaTh  MPEUMYILIECTBA  KOMaHAHOM U
WHJIUBUAYAIBHOM pabOThl TpPU pEHIeHWH Y4YeOHBIX MaTeMaTHYECKUX
3a/1ay;

MPUHUMATh 1€ COBMECTHOM JESATEIbHOCTH, MIJIAHUPOBATh OPraHU3ALNIO
COBMECTHOM paboOThl, pachnpenensiTb BUIBI padOT, JOrOBapUBATHCA,
00CyXKIaTh MPOIIECC U Pe3ybTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax pabotel (oOcyxkaeHus, 0oOMEH
MHEHUSIMH, MO3TOBBIE€ IITYpMbl W JIPYTHE), BBINOJHITH CBOIO YacTh
paboOThl M KOOPIAUHUPOBATH CBOU JACUCTBUS C IPYTUMHU YWiICHAMH KOMaH/IbI,
OLICHMBATh KAa4€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMyITMPOBAHHBIM YYACTHHKAMU B3aUMOJICHUCTBHSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eliCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJIATh IJIaH, aITOPUTM pELIeHUs 3a7aud (UM ero
4acTh), BbIOUpATh CIOCOO pELIEHUs C YYETOM HMEIOIIMXCS PECYpPCcCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBaTb U KOPPEKTUPOBATH
BAapUAHTHI PEIIEHUN ¢ YI4ETOM HOBOM MHMOPMAIIHH.

CaMOKOHTpOJIb, AMOIMOHAJIbHBbIN HHTE/JIEKT:



e BIQJAETh CHOCOOAMHM CaMONPOBEPKH, CAMOKOHTPOJISI Ipolecca H
pe3yabTara peleHnss MaTEMaTHIEeCKOU 3a1auu;

e MPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIpU PELICHUH
3a7la4i, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
0OCTOSITENLCTB, HAWJEHHBIX OUIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3yJIbTaTa JACATEIBHOCTH MOCTABIECHHOMN ILIENH
U YCIIOBUSIM, OOBSICHSITh MPUYUHBI JOCTHKEHUS UM HEJOCTHXKEHUS LIEIH,
HaXOJUTh OIIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOydenuss B 7 kjacce OOyyaroluics TMOJYYUT CIEAYIOIIUE
PEIMETHBIC PE3YJIbTATHI:

Yucaa v BbIYUCTEHUS

BrImonHATh, coyeTass yCTHBIE W THChMEHHBIE NPUEMBI, apuMeTHUIeCKue
JENUCTBUA C PAIlMOHAIBHBIMU YHCIIAMHU.

Haxonuth 3Ha4YeHUs YUCIOBBIX BBIPAKECHHM, MPUMEHSITH pPazHOOOpa3HbIE
CIOCOOBI ¥ MPUEMBI BBIUUCIICHUS 3HAYECHUH NPOOHBIX BBIPAKCHHM, COMEPIKAIINX
O0OBIKHOBEHHBIC U JIECATUYHBIC IPOOU.

[Tepexoauts OT oAHON (hOpMBI 3amuCcH Yucen K Apyrou (mpeoOpa3oBbIBaTh
JECATHUYHYIO JpoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHHBATh U YIOPSA0YMBATH PAIlMOHAJIbHBIE YHCTIA.

OKpyrisaTh yucia.

BBIMOTHATE IPUKUIKY U OLIEHKY pe3yJbTaTa BHIYMCIICHHUM, OIICHKY 3HAYCHUN
YHUCJIOBBIX BBIPAXKCHUHN. BBIMOMHATE JAEHCTBUSA CO CTENECHSIMH C HATYPAIbHBIMU
MOKa3aTeJISIMH.

[IpuMeHATh  TpPU3HAKK  JCIUMOCTH, PAa3IOKEHUE HA  MHOXKUTEIHU
HATypaJbHBIX YHCEL.

Pemarp mpakTUKO-OpHEHTHPOBAHHBIC 3aJa4M, CBS3aHHBIE C OTHOILICHHEM
BEJIMYMH, MPOMOPIUOHAIBHOCTHIO BEJIMYMH, MPOLEHTAMU, HWHTEPHPETUPOBATH
pe3yIbTaThl PEIICHUS 337a4 ¢ YUYETOM OTPAaHWYCHHH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX 0OBEKTOB.

AuredpanvecKkue BbIPaKeHUs!

Hcnonb3oBark anredpanyeckyto TEPMUHOJIOTHUIO U CUMBOJHMKY, TPUMEHSThH
e€ B mpoliecce OCBOCHUS yueOHOro MaTepuara.

Haxomute 3HaueHuss OYKBEHHBIX BBIPDQXKCHHI TPH 3aJaHHBIX 3HAUYCHUIX
epPEeMEHHBIX.

BoeimonHsaTe  mpeoOpa3oBaHus  IE€JOTO  BBIPAKEHUST B MHOTOYJICH
IPUBECHUEM TTOIOOHBIX CJIATA€MBIX, PACKPBITHEM CKOOOK.



BBINONMHATE yMHOXXEHHME OJHOWIEHa HAa MHOIOWIEH M MHOIO4YIEHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJpaTa CyYMMBbI M KBaJipaTa pa3HOCTH.

OcCymecTBIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOUIBIO
BBIHECEHHUsSI 3a CKOOKM OOIIEro MHOXHWTENs, TIPYNIUPOBKU  CIAraeMslx,
IpUMEHEHUs (HOPMYJI COKPAILIEHHOTO YMHOKEHUSI.

[IpuMeHnaTh npeodpa3oBaHUs MHOTOUYIEHOB JJI PEIEHUs pa3JIMYHBIX 3a7a4
U3 MaTeMaTHKHU, CMEXHBIX PEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHENM C HATypaJIbHBIMU II0OKa3aTEIsAMHU IS
peoOpa3oBaHus BEIPAKCHUH.

YpaBHeHUs M HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHUs C OJHOM IEPEMEHHOW, IPUMEHss IpaBHIIA
nepexoja OT UCXOJHOIO YPAaBHEHHs K PaBHOCWIBHOMY eMy. IIpoBepsTs, sBiseTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[IpuMenaTh rpaduyueckrie METOIbl IPU PEIICHUH JTUHEHHBIX YPABHEHUIN U HX
CUCTEM.

[TonOupars mnpuMepsl Map 4YHUCEN, SBIAIOMIMXCS pPEIICHUEM JIMHEHHOro
YPaBHEHUS C IBYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JIMHEMHOTO YpPaBHEHHUS C
IBYMsI IEPEMEHHBIMH, MOJIb3YACh TpaUKOM, NPUBOIUTH IMPUMEPHI PEIICHUs
yYpaBHEHUSI.

PewmaTte cuctemsl IByX JTMHEHHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMH, B TOM
qucie rpaduyecKu.

CocTaBisATh M pelIaTh JIMHEMHOE YpPaBHEHHWE WIH CHUCTEMY JIMHEHHBIX
YPaBHEHUH IO YCIOBUIO 3aJayd, WHTEPHPETHUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 ITOJy4EHHBIN pe3yJIbTar.

DOyHKIMHA

N300paxkaTh Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIME 33 JaHHBIM
KOOpJMHATaM, JIy4Hd, OTPE3KH, HHTEPBAJIbI, 3AMMCBHIBATh YHCIOBBIE IPOMEXKYTKH Ha
anreOpanveckoM si3bIKE.

OtrMeuaTh B KOOPAMHATHOW IIJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpJAUHATaM,
CTpOUTH rpaduku TMHEHHBIX GyHKIUA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh € TMOMOILIBI0 (YHKIMI HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, IEHA, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOJAUTENBHOCTD, BpEMsI, 00bEM PaOOTBHI.

Haxonuts 3HaueHne (GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuili cnoco0 MpeACTaBICHUS U aHaNIM3a WH(QOpMaLuH,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMALIMIO U3 TPAPUKOB peabHbIX MPOIECCOB
Y 3aBUCUMOCTEM.



K xoHmy oOyuenuss B 8 Kkjacce oO0y4aromuiicsi MOMYYHUT CIEAYIOIIHE
IpEeIMETHBIE PE3YJIbTATHI:

Yucaa v BbIYUCTICHUS

Hcnonp30BaTh HAdalbHBIE TMPEICTABICHUS O MHOXECTBE JI€MCTBUTEIBHBIX
YUCeN ISl CPAaBHEHHS, OKPYTJICHUS U BBIYUCICHUN, N300paXKaTh JACHCTBUTEIBHBIC
YyUCJIa TOYKaMHA Ha KOOPJIANHATHOW MPSMOU.

[IpuMeHaTh TOHATHE apU(PMETUUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpAaTHbIE KOPHU, UCIIONB3YS MPU HEOOXOAMMOCTHU KAJIbKYJSATOP, BBIMOJIHSITH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIUX KBAAPATHBIE KOPHU, HCIOIb3YS
CBONCTBA KOpPHEHN.

Wcnonb3oBark 3anmucu OOMBIIMX M MaJIbIX YUCET C MOMOIIBIO JECATUYHBIX
npobeii u creneHelt yucia 10.

AJsiredOpanvecKue BbIPpaKeHUs1

[IpuMeHATh MOHATHE CTENEHH C IEJbIM I[I0Ka3aTeeM, BBIIOIHATh
npeoOpa30oBaHus BbIPAKEHHM, COAEPHKAIINX CTEIIEHU C LEIbIM MTOKa3aTeJIeM.

BrINoHATE TOXIIECTBEHHBIE MPE0Opa30BaHUS PAIMOHATBHBIX BBIPAKCHUN
Ha OCHOBE IPAaBUJI ICVCTBUI HaJl MHOTOYIEHAMH U aJIr€OpanyecKUMH IPOOSIMH.

PacxitanpiBaTh KBagpaTHBIN TPEXWIEH HA MHOXKUTEIIN.

[IpuMeHaTh npeoOpa3oBaHMs BHIPAKEHUM I pEICHUsT PAa3IMYHBIX 3a/1a4 U3
MaTE€MaTUKH, CMEXHBIX MTPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeiHbIe, KBaJpaTHbIE YpaBHEHUS U palMOHAIbHBIE ypaBHEHUS,
CBOJISILLIMECS K HUM, CUCTEMBI IByX YPABHEHH C IBYMSI IEPEMEHHBIMH.

[IpoBoauTe mpocrermme UCCAEA0BaHUS YPABHEHUM U CUCTEM YpPAaBHEHUH, B
TOM YHCJIe C TPUMEHEHHEM TrpaduuecKuX MpeCTaBICHUN (yCTaHABINBATh, HMEET
JY YpaBHEHUE WIM CHCTEMAa YPAaBHEHUM PELICHMS, €CIIM UMEET, TO CKOJBKO, U
npoyee).

[TepexoauTs OT ciioBecCHOW (HOPMYITUPOBKM 3amadu K €€ anreOpandecKoin
MOJENU C IIOMOLIBIO COCTABJIECHUS YPAaBHEHUS WM CHCTEMBI YpPaBHEHUU,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33Ja4M MOJIYYEHHBIN pe3ybTaT.

[IprMeHsATh CBOWCTBAa YHCIIOBBIX HEPAaBEHCTB I CpPAaBHEHUS, OLICHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJHOM INMEPEMEHHOW M MX CUCTEMBI, JaBaTh
rpa@uyuecKyr0 WJUIIOCTPALMI0 MHOXXECTBA PEIICHU HEpPaBeHCTBA, CHUCTEMbI
HEPaBEHCTB.

DOyHKUIMHA

[ToHumaTe U UCHOJIB30BaTh (HYHKIIMOHAIBHBIE MOHSATUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYEHMs), ONPENeNsITh 3HAUeHHE (PYHKIHMH MO 3HAYEHUIO
apryMeHTa, ONpeAesiTh CBOMCTBA GYHKIUHU 110 €€ rpaduKy.

Ctpouts rpadvku dJ1IeMEeHTapHBIX (QYHKIIUA BUIA:



y = kiX, y = X2,y = x3y = x|, Y = VX, OIHCBIBaTh CBOHCTBA YHCIOBOI
dbyHnkiuu 1o e€ rpaduxy.

K xoHmy oOyuenuss B 9 kjacce 0Oy4arolMiiCsl TMOMYYHUT CIEAYIOIIHE
peaMETHbBIC PE3YIbTaTHhI:

Yucaa 1 BBIYUCICHUA

CpaBHUBaTh U yNOPAI0YMBATH PAIHOHAJIBHBIE U UPPALMOHATIBHBIE YU CIIA.

BreimonasaTe  apudMeTnyeckne JACUCTBUS C  PAlMOHAIBHBIMUA  YHCJIAMH,
coyeTrass YCTHbIE W TIMCbMEHHBIE MPUEMBI, BBINOJIHATH BBIUYUCICHUS C
UppaLMOHATbHBIMU YUCIaMHU.

Haxonute 3HadyeHUs CTENEHEW C [EeJNbIMU MOKa3aTeasaMUd W KOPHEH,
BBIYUCIISITh 3HAUEHUSI YUCITIOBBIX BBIPAXKEHUM.

OKpyrisTh JEUCTBUTENbHBIC YHCIIA, BBIMOJHITh MPUKUIKY pe3yJibTara
BBIYMCJIEHUI, OLIEHKY YMCIIOBBIX BBIPAKCHUM.

YpaBHeHUs] U HEPABEHCTBA

Pemats nuHelHbIEe W KBaJpaTHbIE YpaBHEHUS, YPaBHEHMS, CBOJSIIUECS K
HUM, NIPOCTENIINEe JPOOHO-pallMOHATIBHbBIE YPABHEHHS.

Pemats cuctembl ABYX JIMHEMHBIX YpaBHEHUW C ABYMSI MEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUI, B KOTOPBIX OJTHO YPAaBHEHUE HE SBJISIETCS JIMHEUHBIM.

Pemiath TekcTOBBIE 3ajauu  aJreOpamdeckuM CrocoOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUM C JIByMS IEPEMEHHBIMH.

[IpoBoauTe mpocrenme UCCIEN0BaHUS YPABHEHUM U CUCTEM YpPaBHEHUH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUuecKuX MpeaIcTaBIeHn (YCTaHABIUBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPaBHEHUM PEIICHHS, €CIIM UMEET, TO CKOJbKO, U
npoyee).

Pemare nuHeliHbIE HEpPAaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, HU300pakaTh
pelIeHne HEPABEHCTB HA YHUCJIOBOM MpPSIMOM, 3alUCHIBATH PEIICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemiatb  cucTEMBl ~ JTUHEWHBIX  HEPABEHCTB, CUCTEMbl HEPaBEHCTB,
BKJIIOYAIONIME KBAJpaTHOE HEPABEHCTBO, W300pa)xkaTh PEIICHUE CHUCTEMbI
HEPABEHCTB Ha YUCJIOBOM MPSIMOM, 3alKUCHIBATh PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb3oBaTh HEpaBEHCTBA MPU PEIICHUU PA3JIMYHBIX 3a]1a4.

DOyHKUIMHA

Pacnio3naBate (yHKIMM u3ydeHHBIX BHAOB. [loka3bBaTh CXeMaTHYECKU

PAaCIIONOKEHNE HA KOOPAMHATHOM IUI0CKOCTH TpadukoB GyHKuui Buga: y = KX, y
=kx+b, y=kix,y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBucHMOCTH OT
3HaYeHUH KOA(P(UIUEHTOB, ONKCHIBATH CBOWCTBA (DYHKIIMIA.

Ctpouth 1 u300paxkaTh CXeMaTH4YECKU rpaduKu KBaJAPATUYHBIX (PYHKIUH,
OMHCHIBATh CBOMCTBA KBAIPATUYHBIX (PYHKIIUN MO UX TpaduKam.



Pacnio3znaBathe kBaapaTHuHyo (QyHKIUIO 110 (HopMyJie, TPUBOJUTH TPUMEPHI
KBaIpaTUYHBIX (DYHKLHIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

YucoBble N0CJIE10BATEILHOCTH M MPOIPecCHH

PacnozHaBath apu(MeTHUYECKyl0 U TE€OMETPUYECKYH0 MPOTrpeccurd Ipu
Pa3HbBIX CIIOCcO0ax 3a/1aHusl.

BbIMONHAT  BBIYMCIEHHS C HCIOOJB30BaHHEM (opmMysn N-ro 4ieHa
apu(pMETUYECKON U T€OMETPUUECKOM MPOTrPeccuii, CyMMbI MEPBHIX N YICHOB.

N300paxkaTh uiI€HBl IOCJIEI0BAaTENbHOCTH TOYKAMU Ha KOOPAWHATHOM
IIJIOCKOCTH.

Pemath 3amauyu, CBs3aHHBIE C YMCIIOBBIMHU I1OCIJIEIOBATEIBHOCTSMHU, B TOM
quclie 3a7a4i U3 peaibHON JKU3HM (C UCIIOJIb30BAHUEM KaJBKYJSTOPA, IUPPOBBIX
TEXHOJIOTU).

Ilpu peanu3anuu nMporpaMMsbl UCHOJb3yeTcsl CeAyIolee MATePUAIbHO-
TeXHHYecKkoe odecrneyeHue:

- uudpoBas naboparopusi nans ImKoJbHUKOB LleHtpa oOpazoBaHus
€CTECTBEHHO-HAy4YHOU HanpaBiIeHHOCTH «Touka pocTay;

- HoyTOyku lLlentpa oOpa3oBaHMsI €CTECTBEHHO-HAyYHOW HANpaBICHHOCTH
«Touku pocray;

- UHTepakTuBHas mnaHenb lLleHTpa  00pa3oBaHUS €CTECTBEHHO-HAY4YHOMU
HaIpaBJIEHHOCTH « TOYKH pocTay.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE Peanusanus nporpamMMbl
Ne HaumenoBanue pa3iesioB u (undpossbie) BOCITUTAHUS
KonTtpoJsbHbIie
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTesibHbIE
padoTsbl
pecypcsbl
1 Uucna v BBIYUCITICHHUS. o5 1 bu6nmoreka [JOK dopMupoBaHUE ICTETUUECKON KYIIBTYPhI
PannoHa bpHBIC YKCIIa https://m.edso0.ru/7f415b90 | Ha OCHOBE POCCHUCKHX TpaTHIHOHHBIX
JTyXOBHBIX IIEHHOCTEH, TPUOOITIICHIE K
2 AnTreGpantecKue BHIPAKEHHS 27 1 bubnmorexa IIOK JTy4IIUM 00pa3iaM OTeueCTBEHHOTO
https://m.edso00.ru/7f415b90 | MmupoBoro uckyccrTa
Bu6morexa LIOK - Bocniuranue yBaxeHus K Tpyay,
3 YpaBHEHHS © HEPABCHCTBA 20 1 _ TPYAAIIMMCS, PE3yJIbTaTaM Tpyaa
https://m.edso0.ru/7f415b90 (CBOETO M IpYTHX TrojIeit)
4 Koopaunate! u rpaduxmu. 24 1 Bbubnuorexa IIOK - @OpMHUPOBAHUE IKOJIOTUYECKOU
OyHKIIUU https:/m.eds00.ru/7f415b90 | XY IPTYPPI, OTBCTCTBEHHOTO, 6epe’KH(Zr0
- 10K OTHOILIEHUS K IIPUPOJE, OKPYIKAIOILEH
NOJINOTEKA cpene
5 HOBTOp eHne 1 obobmeHue 6 1 https://m.edsoo0.ru/7f415b90 | - Bocnuranue ctpemieHus K NO3HAHUIO
cebst u THUX JIIOAEH, IPUPOIBI U
OBLLEE KOJIMYECTBO YACOB 110 107 ; il hia e
I[TPOI'PAMME




8 KUIIACC

KoaunuyecTBo yacoB

Peanu3auus nporpamMmsl

Ne HanmeHnoBaHue pa3ieiioB u JJyieKTPpOHHBIE (LU poBbIE)
KonTposbHbIe BOCIIHTAHAS
n/n TeM MPOrpamMMbl Bcero o0pa3oBaTebHbIE PECYPChI
padoThI
1 Yucna 1 BEIYUCICHUS. 15 bubmuoreka [JOK dopMHUpOBaHHE ICTETUIECKON
KBajparHsie KOpHU https://m.edsoo.ru/7f417af8 KYIBTYpBI Ha OCHOBC
POCCHUIMCKUX TPaJIUIIMOHHBIX
2 CrerneHs C eIbIM 7 _ NPUOOIIEHHE K JIYYIIUM
—— https://m.edsoo0.ru/7f417af8 06pasiiaM OTeHeCTBEHHOTO 1
MHPOBOT'O UCKYCCTBaA
Anrebpaunyeckue Bu6morexa LIOK - Bocriuranue yBaxkeHus K
3 BbIpaxkeHus1. KBaipaTHbIii 5 1 _ TPYAY, TPYASIIAMCS,
TPEXUIICH https://m.edsoo.ru/7f417af8 pesymbTaTamM TI))yHa (cBOETO I
JIpYTrux JIojaen
Ajre0panueckue )
4 BbI a}Kr;HI/ISI 15 1 bubmmorexa [JOK ) OOI())MHp;Bi)H“He
. KOJOTHUYCCKOU KYJIBTYPhI
P https://m.edsoo.ru/7f417af8 YARTYPRL,
Anrebpanueckas 1poOb OTBETCTBEHHOT0, OEPEKHOTO
5 YpaBHEHHS 1 HEPABEHCTBA. 15 1 bubmmoreka [JOK
KBanpartubsie ypaBHeHUS https://m.edsoo.ru/7f417af8
6 VYpaBHEHUS 1 HEPABEHCTBA. 13 bubnmnorexa [JOK
Cucrembl ypaBHEHUN https://m.edsoo.ru/7f417af8
YpaBHEHUS 1 HEPABEHCTBA. bubamnorexa [JOK
7 12 1
HepasencrtBa https://m.edso0.ru/7f417af8
8 @®yHkunu. OCHOBHbIE 5 bubnumoreka [IOK
MOHSTHUS https://m.edso0.ru/7f417af8
9 @ynkuuu. Yucnosele 9 bubmmorexa [IOK
byHKIIUU https://m.edsoo.ru/7f417af8
10 [ToBTOpenue u 06001IeHUE 6 1 bub6mmorexa [IOK




https://m.edsoo.ru/7f417af8
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9 KIIACC

KounuecTBo yacos JIEKTPOHHBIE Peanuzanus nporpamMmsl
Ne HanmenoBanmue pa3jiesioB u (uudpossbie) BOCHHUTAHUS
KoHnTpoibHbIie
n/n TeM MPOrpaMMBbl Bceero o0pa3oBaTesibHbIE
padoThI
pecypcsl
1 Yucna u BBIYUCIICHUS. 9 bu6mmorexa [IOK DopMUPOBAHUE ICTETUUECKON
JlefCTBUTENBHBIE YUCTIA https://m.eds00.ru/7f419d0g | XY/ITYPbI Ha OCHOBE POCCHHCKUX
TpaAUIIMOHHBIX JYXOBHBIX
YpaBHEHMS U HEPABEHCTBA. LEHHOCTEH, NPUOOILEHHE K JIyUIIUM
2 YpaBHEHUSI C OTHOU 14 1 BH6J_IHOTeKa HOK o0pasuam OTeYEeCTBEHHOTO U
HepeMeHHOi https://m.eds00.ru/7f419d08 | \ynoporo nekycersa
- Bocniuranue yBakeHus K Tpy1y,
3 VYpaBHEHHs U HEPABEHCTBA. 14 1 bubnuorexa [IOK TPYASIAMCS, Pe3yIbTaTaM Tpyaa
CucTeMbl ypaBHEHHUIA https://m.eds00.ru/7f419d08 | (cBOEro u APYrHX JIHOACH)
- ®opMUPOBAHHE IKOJIOTUUECKOU
4 YpaBHEHHS 1 HEpABEHCTBA. 16 1 bubnmoreka [JOK KYJTHTYbl, OTBETCTBEHHOIO
Hepasencrsa https://m.edso0.ru/7f419d08 SepexHOro
bu6mmorekxa [IOK
) o 16 1
YHIHIH https://m.edso0.ru/7f419d08
bu6mmorexa [IOK
6 YucnoBeie IOCIEI0BATEIBHOCTH 15 1
HEHOBBIC HOCICAOBATENRH https://m.edso0.ru/7f419d08
7 [ToBTOpenwue, o600mIEeH e, 18 1 bu6mmnoreka [JOK
CHCTEMaTHU3alUs 3HAHUI https://m.eds00.ru/7f419d08
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