MHUHUCTEPCTRBO ITPOCBEIEHIS POCCUINCKON ®EJIEPAITAN

Munucrepcrso oopaszosanus Ilenzenckoi odaacTu

PACCMOTPEHO
Ha llenarornueckom
COBETE

HporokoaNel ot 29.08.2024 .

»»»»»»»»»»»»»»»»

AFBERIIEHO

=

JAMUPEKTOP /i

o) / WMapanos A3,
~7IIpukas Nek5-0 ot 29.08.2024 1.

PABOYAS TIPOTPAMMA
(ID 3062480)

Y4eOHOro Kypca «AJsredpa»

Ju1st oOyyaromuxcst 7-9 KjaccoB

. Kpacnoe Iloabuo, 2024



INOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIAE€TCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHAa 00ECIIeYnBAET U3YUCHHUE IPYTUX TUCIUILINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO [IJIst
MPOJIOJKEHUS 00pa30BaHUs U B MOBCEIHEBHOM kU3HU. Pa3BuTHe y 00y4arommuxcs
HAyYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH alreOpandecKux
abcTpakimii, cnoco0e OTpaKEHHUsI MAaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MPUPOJE W OOIIECTBE, POJIU MaTEMaTHYECKOTO MOJCIUPOBAHMS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
¥ KaueCTB MBIIUICHUS, HEOOXOAUMBIX /Ui aJanTallid B COBPEMEHHOM IU(GPOBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHUS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dopMmynupoBath yTBepkAeHUs. OcBOEHUE Kypca aare0pbl 00ecneunBaeT pa3BUTHe
JOTHYECKOI0 MBIIUIEHUS] OO0YyYarolMXCs: OHM HCIHOJB3YIOT JACIAYKTUBHBIE U
WHAYKTUBHBIE PACCYXJEHUs, 0000IIeHIEe W KOHKPETU3AINIO, a0CTparupoBaHue u
anajgoruto. OOyueHwe  aireOpe  MOpPEANoJaraeT  3HAYUTEIBbHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH  OOYyYarolIMXcs, IO3TOMY CaMOCTOSITEJIbHOE
pelIeHre 3aa4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

B cTpykType nporpammsl yueOHOTO Kypca «Aredpay» i1 OCHOBHOTO OOIIEro
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COACPKATeIbHO-METOANYECKUE JINHUU:
«Yncna W BBIYUCICHUA», «ANredpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxgas u3 3TUX coJep)KaTelbHO-METOIUYECKUX
JVHUH pa3BUBAECTCs Ha NPOTSHDKEHUU TPEX JIET U3yUEHUs Kypca, B3auMOJIEHCTBYsI C
JPYyTUMH €ro JuHusMU. B Xonae u3ydeHuss ydeOHOro Kypca oOy4aromiuMmcs
MPUXOJUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYECKOro 00Opa3oBaHUs U CIOCOOCTBYIOIIME OBJIAICHUIO 00YUYaIOIIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMmaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «Auredpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMM «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM st
JABHEHIIIETO M3y4YeHUs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYarOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PALMOHAIBHBIMM WU HPPALMOHAIBHBIMH YHCIaMH, (HOPMHPOBAHHEM



MIPEICTABIICHUI O IEUCTBUTEIILHOM UKciie. 3aBepIIeHHE OCBOCHUSI Y CIIOBON TUHUU
OTHECEHO K cpefiHeMy 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUN — «AJIreOpanyecKke BhIPaKEHUsD
U «YpaBHCHHsI U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUAIOIIHUXCS
MaTEeMaTHYeCKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXKHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO
oOmrero oOpazoBaHusi y4eOHbI MaTepHall TPYNIUPYETCS BOKPYT paliOHAIBHBIX
BBIpXEHUN. Anredpa JAEMOHCTpUPYET 3HAUCHHE MaTEMaTHKU KakK S3bIKa s
MOCTPOCHUS MaTEeMaTHYEeCKHX MOJEJCH, OMUCaHUs TPOIECCOB U  SABICHUMN
peanibHOTO Mupa. B 3amaun oOyuenus anredpe BXOIAT TaKkKe JabHEHIIIee pa3BUTHE
QITOPUTMHYECKOTO MBILUICHHS, HEOOXOIMMOTO, B YACTHOCTH, JUIsl OCBOCHHUS Kypca
uHQOpMATUKHA, ¥  OBJIAJICHUE HaBbIKAMU  JICIYKTUBHBIX  PACCY>KICHUHU.
[IpeoOpazoBaHre CUMBOIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKeHUS,
CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTBY.

Conepxanue QyHKIMOHANBHO-TpaUUYECKON JIMHUU HALEJIIEHO Ha MOJIyY€HUE
OOy4YaroNIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEeW MaTeMaTHYECKON MOJEIH
JUISL OTIMCAHUS ¥ UCCIIEI0OBAaHUS pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJE U
oOmecTBe. M3yueHne maTepuaa cnocoOCTBYET pa3BUTHIO y OOYHAIOIINXCSI YMEHUS
UCTIONb30BaTh pa3jMyYHbIe BBIPA3UTEIbHBIC CPEACTBA S3bIKA MAaTEMaTUKA —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIal B (opmupoBaHHE
MPEICTABICHUM O POJIM MaTEeMaTUKU B PA3BUTHH [IUBUIN3ALMU U KYJIbTYPHI.

CornacHo yuyeOHOMY IIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbIH Kypc
«AnreOpa», KOTOPBIA BKIIOYAET CIICAYIOIIME OCHOBHBIE Pa3feNbl COICPIKAHUS:
«Yncna W BBIYUCICHUA», «ANredpandyeckue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DYHKIIHI.

Ha usydenue yue6HOro Kypca «Anredpa» orBoautcst 306 yacos: B 7 kinacce —
102 yaca (3 yaca B Hefeno), B 8 kiacce — 102 yaca (3 yaca B Heeno), B 9 kinacce
— 102 gaca (3 yaca B HezieIIO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopmbl 3ammcu
npobeit k gpyroil. IloHsTwe palMOHAIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
yIOPSAOYMBAHUE  PALMOHANBHBIX — 4Ynced. Apudmernyeckue JEHCTBUS ¢
palMOHAIBHBIMYA YHMCiIaMu. PelieHue 3agad u3 peaibHOW NPaKkTUKW HA 4acTH, Ha
JpoOH.

CreneHb ¢ HaTypaJbHBIM I[IOKa3aTeJeM: OMpeielieHne, Npeodpa3oBaHue
BBIPKEHHUI HA OCHOBE ONPENENEHUs, 3auCch O0NbIIKX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 3a7aud Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEaIbHON IIPAKTUKU.

IIpuMeHeHne NPU3HAKOB  JCIMMOCTH, PAa3JIOKEHHME HAa  MHOMXKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTM, B TOM 4HCIe TOpsimMas MW oOparHas
IIPOIIOPLIMOHAIIBHOCTH.

AaredpanvyecKue BbIPpAKEHUA

[lepemeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUSA C IEPEMEHHOMU. JlomycThMBbIe
3HA4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BHJIE
bopmynbl. Beraucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJICCTBEHHO paBHbIC BBIPAXECHHS, TNpaBWiIa MpPeoOpa3oBaHUs CyMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowIeHa. CiioKeHue, BHIYUTAHMUE,
YMHOXEHHUE MHOTOWICHOB. POPMYJIbI COKPALIEHHOIO YMHOXKEHUS: KBaIpaT CyMMBI
Y KBaApar pasHocTu. Popmyiia pa3HOCTHU KBaIpaToB. Pa3iioxkeHre MHOIOWICHOB Ha
MHOYKUTEIIN.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHs, IpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHJIBHOCTb YPAaBHEHUM.

JluHeniHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHUCIO KOPHEH JIMHEHMHOIO
YPaBHEHMUS, pEUIEHUE JINHENHBIX YpaBHEHUN. COCTABIICHHE YPABHEHU IO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 € MOMOLIBIO YPABHEHUH.

JIuneiiHoe ypaBHEHUE C IBYMs IEpEMEHHbIMU U ero rpaduk. Cuctema JIByx
JVMHEMHBIX YPaBHEHUW C JBYMS INEPEMEHHBIMU. PelieHwe cHUCTEM YypaBHEHHM
criocoboM noAcTaHoBKU. [IpuMepsl perieHnst TEKCTOBBIX 3a/1a4 ¢ TOMOIIBIO CUCTEM
YPaBHEHUM.



DOyHKIMHA

Koopnunara Touku Ha npsimoit. HucinoBble MpoMexkyTKH. PaccTosiHue Mexy
JIByMSI TOUKaMU KOOPJUHATHOU MPSMOH.

[IpssmoyrosbHas cuctema kKoopauHat, ocu Ox u Oy. Abciucca U opanHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMU.
Urenue rpadukoB peanbHbIX 3aBUcuMocTell. [Tonsitue pynkuuu. I'paduk GyHkmm.
CpoiictBa (yukumii. Jluneitnas Qynkuus, e€ rpadux. I'paduk dynkuum y = |x|.
['paduyeckoe pelieHue JIMHEHHBIX YPaBHEHUIN U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KVIACC

Yucaa v BBIYMCICHUSA

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST HUppalMOHAIBHBIX yucen. CBolcTBa apupMETHUYECKUX
KBaJIPAaTHBIX KOPHEW U X MPUMEHEHUE K TPEOOPa30BaHUIO YHCIOBBIX BhIPAXKEHUI
Y BBIUHCJIEHUSM. J|eiICTBUTEIIBHBIE YUCTIA.

CrerneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricta. CTaHmapTHas 3alKCh YNCIA.

AuredpanvyecKue BbIPpAKEHUSA

KBaapaTHbIil TpEXUIIEH, pa3IOKEHUE KBAPATHOIO TPEXUIEHA HA MHOKUTEIIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoll JpoOu.
CnoxeHue, BBIYUTAHHUE, YMHOXEHUE, JEJCHUE alreOpandeckux ApoOei.
PanronanbHble BhIpaXXEHHUS U UX TpeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBaaparHoe ypaBHeHue, (hopMysa KOpHEH KBaJApaTHOTO ypaBHeHUs. Teopema
Buera. PemeHne ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM W KBaJpPaTHBIM.
[Tpocreiimure ApoOHO-pallMOHATIbHBIE YPABHEHUS.

['padmueckas uHTEpIIpeTalvs YPaBHEHUNH C JBYMsI IEPEMEHHBIMU U CHUCTEM
JVHEWHBIX YpaBHEHHW C JBYMsS IIepeMEHHbIMHU. lIpumepsl pemreHns cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWMIBHOCTh HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

DyHKIUU

[Tonsitue pynkuuu. OOIacTh ONpeAesieHrs U MHOXKECTBO 3HAUEHUI (PYHKIUH.
CrnocoObl 3aanus QyHKIIHIA.

I'padux ¢ynkumuu. Yrenune coilcTB ¢yHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHMA, OTPAXKAIOIMIUX PEATbHBIE MPOIECCHI.



OyHKIMY, OMUCHIBAIONIME TPSIMYI0 U OOpaTHYIO TPOIMOPIMOHAIBHEIC
3aBHCHMOCTH, UX rpaduki. OyHkuun y = x2, y = x°, y = \x, y=|x|. [paduueckoe
pelIeHre ypaBHEHUH U CUCTEM YpaBHEHHIA.

9 KVIACC

Yuciaa v BBIYMCICHUA

ParnmonanpHpie yKcna, UppallMOHAIBHBIC YHCIIA, KOHEYHBIE U OCECKOHEUHBIE
JecTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YUCEN, JCUCTBUTEIHHBIC YHCIIA
KaKk OECKOHEUHBbIE JAeCATUYHbIE JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEXIy MHOXKECTBOM JIEUCTBUTENBHBIX YACET U KOOPAUHATHOU MPSMOM.

CpaBHEHHME [JIEWCTBUTENIbHBIX 4HCEN, AapU(PMETUUYECKUe JEHCTBUS C
JNEUCTBUTEIbHBIMU YU CIIAMH.

Pa3mepbl OOBEKTOB OKPYXKAIOWIEr0 MHPA, UIMTEIBHOCTh IPOLIECCOB B
OKpPY’KaroleM MHUpE.

[TpubnmxE€HHOE 3HAUEHUE BEIIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u oneHka pe3ysbTaTOB BEIYUCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PerieHre ypaBHEHUN, CBOJSIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHME. PenieHue ypaBHEHM, CBOASIINUXCSA K KBaJpPaTHBIM.
buksanparHoe ypaBHeHue. lIpumepsl perieHnsi ypaBHEHUM TPETbEN U 4ETBEPTOU
CTETICHEN Pa3JI0KEHNEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TeKCTOBBIX 3aaad
aNredpanvyeckuM METOJIOM.

VYpaBHeHHe ¢ ABYyMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem aByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM 1ByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEHHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a71a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHENMHBIX HEPABEHCTB C OJHOW INEpeMEHHOM. Pemenue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padmyeckas uHTEepHpeTalrs HEPABEHCTB M CHCTEM HEPABEHCTB C JIByMs
IIEPEMEHHBIMH.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. Ilapabona, KoopaAuHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CUMMETPHUH MAPaAOOJIBI.

I'padukn byrkmmit: y =kx, y=kx + b, y=k/x, y=x%, y=Vx, y = [x|, u ux
CBONCTBA.



YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCum

[IoHsiTHE YHCIIOBOM IIOCIENOBATEIBHOCTH. 3aJaHME IIOCIIEN0BATEIBHOCTH
peKkyppeHTHO (popMyoit u hopmysol n-ro YieHa.

Apudmernueckass U reoMerpuueckas nporpeccud. @opmyibl n-ro 4jieHa
apu(pMeTHYECKON U TEOMETPUUYECKON MPOTrPEeCCHii, CyMMBI IIEPBBIX 71 UJICHOB.

N300paxeHne 4IE€HOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY H© HACTOSIEMY POCCUHCKOU
MaTeMaTUKH, [IEHHOCTHBIM OTHOIIEHWEM K  JIOCTIKCHHSIM  POCCHICKHX
MAaTEMATHUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH TrpakIaHUHA U peali3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKUMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NIPUMEHEHUEM JIOCTUKEHUM HAyKHW, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsI Ha TPOTSDKEHUM BCEW >KM3HM JJIsl YCIENMIHON MpodeccruoHaIbHOM
JEATCIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHMM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCTIUTAHHUE:

CIIOCOOHOCTBIO K OMOIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHUM, pPacCYXXIECHUM, YMEHHUIO BHUJIEThH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTAIMEd B JIESITEIBHOCTA HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MIPECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs UeIOBEKa, IPUPOJIbI U
oOllecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HaykKH Kak cQepbl YelloBeueCKOMn
JEATEeIIbBHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl PA3BUTHUS ITUBWIM3AIINU,
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHUKH U MAaTEeMaTUYECKOW KyJIbTYypOW KakK CpPeACTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIINMHU HaBBIKAMU HCCIIEI0BATEIbCKON
JeATEIIbHOCTH;



6) ¢usmueckoe BocnuTtanue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbS H
IMOUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO MPUMEHATh MATEMAaTHUUYECKHE 3HAHUA B MHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHABIXa, pErysapHas ¢uznueckas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO0 K€ MpaBa JAPYroro 4ejioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHEHTALIMEN HA MPUMEHECHUE MATEMATUUECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOMIEH CPEe/Ibl, TUIAHUPOBAHMSI IOCTYITKOB M OIEHKH
UX BO3MOXXHBIX MOCIICJICTBUI JJISl OKPYKAIOIIEH Cpejibl, OCO3HAHUEM TJI00aTBbHOTO
XapakTepa dKOJOTHUECKUX MPOoOJIeM U IMyTel UX PEeIICHUS;

8) ajanranus K U3MEHSAIIMMCS YCJIOBHSAM COLMAJIBLHOM M NMPUPOAHON
cpeabl:

FOTOBHOCTBIO K JCHUCTBHUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEU KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTHX JIIOJIeH, MpUOOpeTaTh B COBMECTHOM JEATECIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIUpOBaTh WJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC pEIICHUs W JeHCTBUS, (OPMYJIHPOBATh WU OIICHMBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aeficTBuA:

e BBIIBILITh U XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TMOHSATUNA, OTHOLIEHUH MEXIY MOHATHIMHU, (HOPMYIUPOBATH
ONpENeNeHUs]  TMOHSATUM, YCTAaHABIMBATH CYIIECTBEHHBIA  MpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJAMMOI0 aHAJIN3a;

e BOCIPUHUMATH, (POPMYIUPOBATH U  MPeoOpa3OBBIBATh  CYXKICHUS:
YTBEPAUTENIbHBIE W OTpPULIATENIbHbIE, €IUHUYHbIC, YACTHbIE M O0OIIHe,
YCIIOBHBIE;



BBISBJISITh ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSA3M U
OpoTUBOpeuMss B (akTax, JAHHBIX, HAONIONECHUSAX U YTBEPKICHUSX,
npejyiaraTb KpUTEPUU AJIs BBIABIICHUS 3aKOHOMEPHOCTEHN U POTUBOPEUNIA;
JienaTh BBIBOABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTWKH, JEAYKTUBHBIX U
VMHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHH 110 aHAJIOTUH;
pa3bupath J10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKIECHUH (IIPSIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITENIbBHO HECJIOXHbBIE JOKa3aTeJIbCTBA
MaTeMaTHYeCKux (PakToB, BBICTpaMBaTh AapTryMEHTALMIO0, TPUBOAUTH
IpPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CIOcO0 pemeHuss y4yeOHOW 3aaauyd (CpaBHUBATH HECKOJIBKO
BApUAaHTOB pEUIEHMs], BbIOMpaTh HaubOosiee NOAXOASAIUNA C YUYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

UCITI0JIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKU MHCTPYMEHT IO3HAHMS,
(GopMyIupoBaTh BOIPOCHI, (PUKCUPYIOLIUE NPOTUBOpPEUHE, MpoOIeMy,
CaMOCTOSITEJIbHO yYCTAHABJIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, ApTYMEHTUPOBATh CBOKO TIO3ULUIO, MHEHHUE;

IPOBOJUTH IO CAMOCTOSITEJIBHO COCTABICHHOMY IUIAHY HECIOKHBIN
DKCIIEPUMEHT, HEOOJIBIIOE NCCIIET0BAaHUE IO YCTAHOBIIEHNIO OCOOEHHOCTEN
MaTEeMaTHYECKOTr0 00OBEKTA, 3aBUCUMOCTEN O0BEKTOB MEKIY CO00ii;
CaMOCTOSITENILHO (POpMYIHPOBATh 0000ILEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IPOBEAEHHOIO HAOJIIONEHUS, UCCIIECJOBAHUS, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE MPOLECCA, a TAKKE BbIABUTAThH
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

BBISIBJISITH HEJOCTATOUYHOCTh W W30BITOYHOCTH HMH(pOpMAIH, TaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATh U WHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHNUS,

BBIOMpaTh (GopMy TMpeACTaBiIeHUS HHPOpMAlMM U WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMH, WHOM Trpapukod U HX
KOMOMHAIIMSIMHU;

OIICHMBATh HAAEKHOCTh WHOOPMAIMU TIO KPUTEPHUSM, MPEITI0KEHHBIM
yauTesneM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATH U (1)OpMy.TII/IpOBaTB CYXKIACHUA B COOTBCTCTBUU C YCIIOBUSAMU
H CJIsIMHA O6H_ICHI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIPAKaTb CBOIO TOUKY 3pCHUS



B YCTHBIX M MUCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PEIICHUS
3a/1a4i, KOMMEHTHUPOBATh MOJyUYEHHBIN PE3yJIbTaT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI O CYIIECTBY 00CYK/1aeMOM TEMBI,
npo0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh MU, HAIICJICHHbBIC Ha TIOUCK
peIlleHusl, COMOCTABISATh CBOM CYXICHHUS C CYXICHHUSIMH JPYTHX
YYaCTHUKOB Juaiora, oOHapy>KMBaTh pa3inuve U CXOJCTBO IMO3WIIHM, B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
OPEJICTaBIsITh  pPE3yJNbTaThl  pEeHIeHHs  3a/Jayd,  OKCIepUMEHTa,
MCCJIETOBAHMSI, MPOEKTA, CAMOCTOSITENILHO BRIOMPATh (pOpMAT BBICTYILICHHUS
c y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEN ayAUuTOpUH;

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBHUIYaTIbHOM
paboTHI ITPU PEIICHUN YYEOHBIX MaTEMaTUUECKHX 3aJ1ay;

NPUHUMATH 11€Ib COBMECTHOW JESATENbHOCTH, TUTAHUPOBATh OPTraHU3AIUIO
COBMECTHOM pabOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padoThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TPyNIoBbIX (opmax pabotsl (oOcCykaeHus, oOMeH
MHEHHUSIMHU, MO3TOBBIE IITYPMbI U APYTHE), BHITIOIHATH CBOIO YacTh PabOTHI
U KOOPJMHHUPOBATH CBOM JACUCTBHS C JAPYTMUMH YICHAMU KOMAaH/IBI,
OLIEHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSAM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTABJISTh IJIaH, aJITOPUTM peIIeHUs 3aAadu (WU ero
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ YU4ETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIecca U pe3ysibTara
peleHns MaTeMaTUIeCKOM 3a/1auu;

IIPEABUAETH TPYIHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH IIPU PEIICHUU 3a4a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA IESITEIBbHOCTH ITOCTABICHHON LIENIN U
YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTHIKEHHSI WU HEIOCTHKEHHUS LEH,
HaXOJUTh OMIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



ITPEAMETHBIE PE3YJIBTATDBI

K xoHmy oOyuenuss B 7 kJjacce OOydYarolMiiCsi TMOJYYUT CIIECAYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yucjia ¥ BBIYUCICHUSA

BoInonHATh, codyeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apudMeETHUECKHe
JEUCTBUS C pallMOHATIBLHBIMU YUCIIaAMU.

HaxoauTh 3Ha4YeHUsI YHUCIOBBIX BBIPAKEHUH, MPUMEHSITh Pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUH TPOOHBIX BBIPAKEHUN, COICPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT omHOM (HOPMBI 3aMKMCH YUCEN K JAPYyroil (mpeoOpa3oBHIBATH
JECATUYHYIO TPOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECITUUHYIO, B YACTHOCTHU
B OECKOHEYHYIO ACCATUUHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOUYNBATH PALlMOHAIIbHBIC YUCIIA.

OKpyrJisTh yncia.

BBINOTHATS TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUI, OIIEHKY 3HAaYCHUI
YUCJIOBBIX BBIpAKCHHUU. BBIMONHATE ACHCTBHUS CO CTENEHSMU C HATypajlbHBIMU
MOKa3aTeIsIMH.

[IpuMEHATh IPU3HAKU IETMMOCTH, PA3JIOKEHNE HA MHOKUTEIIA HATYPaIbHbIX
quced.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 337a4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPOMOPIHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIIeHUs 3a7ad ¢ y4€TOM OTPAHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0ObEKTOB.

AuredpanvyecKue BbIPAKEHUSA

Hcnonb3oBaTh anredpandeckyro TEPMUHOIOTUIO U CUMBOJIUKY, TPUMEHSITH €€
B MPOIECCE OCBOCHUS YUeOHOI0 MaTepHaia.

Haxonuth 3HadeHUs: OyKBEHHBIX BBIPAKECHMM TPU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

BrImonHITh peobpa3oBaHus 1IEI0T0 BHIPAXKEHHUS B MHOTOWICH MTPUBEICHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITHEM CKOOOK.

BBIMONMHATE yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH W MHOTOWIeHa Ha
MHOTOWICH, IPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OcCylIecTBIATh PA3JI0KEHUE MHOTOWICHOB HAa MHOXHUTEIM C IMOMOUIBIO
BBIHECEHUSI 32 CKOOKH OOIIEr0 MHOXKUTES, TPYIITUPOBKH CllaraeMbIX, IPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHKH, CMEKHBIX TIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAIBHBIMU I[OKA3aTEISAMHU IS
npeoOpa3oBaHUsl BRIPAKECHUI.



YpaBHeHUs U HEPABEHCTBA

Pemate nuHeHbIEe ypaBHEHHUS C OJIHOM MEPEeMEHHOW, NMPHUMEHss MpaBuia
nepexoa OT UCXOJIHOTO YPaBHEHMsI K paBHOCWIbBHOMY eMy. [IpoBepsiTh, sBisieTcs
JIM YUCJIO KOPHEM YpaBHEHHUS.

[IpumeHsTh rpaduyecKre METOIbI IPHU PEIIEHUN JIMHENHBIX YPABHEHUN U UX
CUCTEM.

[logOupaTe mnpuUMepbl Map 4YUCEN, SBISIONIMXCS PEIICHHEM JMHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CTpouTh B KOOPAWHATHON TJIOCKOCTH Tpa UK TMHEHHOTO YPaBHEHUS C TBYMSI
MIePEMEHHBIMH, TTOJIB3YAICh TPaPUKOM, IPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

PemiaTe cucteMbl 1ByX JIMHEHHBIX YpaBHEHUH C IBYyMsl IEPEMEHHBIMU, B TOM
quciie rpa@uuecKu.

CocTaBisaTh W pemiaTh JUHEHHOE YpaBHEHUE WM CHUCTEMY JIMHEHHBIX
YpaBHEHUI MO YCIOBUIO 3a7a4M, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3a/1a4y MOJTYYECHHBIN pe3yJIbTar.

DOyHKUIMHA

N3006pakath Ha KOOPAMHATHON MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KU, HHTEPBAJIbI, 3alIMCHIBATH YUCIOBBIC IPOMEXKYTKHU Ha
anreOpanyecKoM si3bIKE.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTA TOYKHU IO 33JJaHHBIM KOOPJWHATAM,
CTpouTh rpaduky TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C MOMOIIBI (YHKIIMH HW3BECTHBIC 3aBUCUMOCTH MEXKIY
BEJIMUMHAMU: CKOPOCTb, BPEMs, PACCTOSHHUE, I1I€HA, KOJIUYECTBO, CTOUMOCTb,
MIPOU3BOJIUTEIIBHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHne PyHKIINHU MO 3HAUCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHalW3a WHOOpMAaIuH,
W3BJIEKATh U UHTEPIPETUPOBATh UHGOPMAIIUIO U3 TPadUKOB peabHbBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenns B 8 kJjacce oOydYaromMIACS TIOIYYUT CIICIYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUA

Wcnonb30BaTh HayajdbHbIE TMPEIACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
quces JJI1 CPaBHEHUS, OKPYTJICHUS] Y BBIUUCIICHHUH, N300pakaTh IEUCTBUTEIbHbBIC
YHCJIAa TOYKAMHU HA KOOPAWHATHOM MPSAMOM.

[IpumensaTy moHATHE apUMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJ[paTHbIC KOPHH, MCIOJIB3Ysl MPU HEOOXOJUMOCTH KaJbKYJATOP, BBITTOJIHATH
npeoOpa3oBaHusl BBIPAKECHUM, COACpKAIMX KBaJApaTHbIE KOPHU, HCIOIb3Ys
CBOWCTBA KOPHEH.



Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIbIO JECITHYHBIX
npoOeit u creneneit uncna 10.

AnredOpandeckue BbIPAKEHUS

[IpuMeHATh TOHSTHE CTENEHU C IEJbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa30BaHus BRIPAXKCHUH, COAEPIKAINX CTETICHH C IEITBIM MOKa3aTesIeM.

BbITIONHATE TOXAECTBEHHBIE MPE0Opa30BaHUs pallUOHATBHBIX BBIPAXKEHUN HA
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOUYJIEHAMU U alredpandyecKuMu ApoosimMu.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKUTEIH.

[IpuMeHsTh peoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMYHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEKHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewmiats nMHENMHBIE, KBAJpaTHBIE YPAaBHEHUS W PAlMOHAIbHBIC YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPaBHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHUui (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKH 3aJaul K €€ anreOpandeckoi
MOJIEIM C TIOMOIIBIO COCTABJICHUS YpPaBHCHUS WM CHUCTEMbl YpaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIYYEHHBINA PE3YJIbTAaT.

[IpuMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB /ISl CDABHEHU S, OLICHKHU, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJIHOM IEPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)MueCcKyIo
WJUTFOCTPAIIUI0 MHOKECTBA PEIICHUM HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUU

[TornmaTe ¥ KCMONB30BaTh (DYHKIIMOHAIBHBIC TIOHSATHUS U SA3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O3HAYEHMsI), ONMPEACNATh 3HAUYCHHE (YHKIUU TIO0 3HAYCHUIO
aprymMeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIIUNA BUJIA:

y=k/x, y=x% y=x%y = x|, y = VX, OIIHCBIBATb CBONCTBA YHCIOBON (PYHKIIHH
o e€ rpaduky.

K xoHmy oOydenus B 9 kJjacce oOydYaromMiCs TOJYYUT CIICIYIOIIHNE
MpeAMETHbIE PE3YJIbTaThI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPAIlMOHAIBHBIE YHCIIA.

BrimonHITh apudMeTruueckue JeHCTBUS C palliOHATBHBIMUA YU CIIAMH, COUETas
YCTHBIE U MHUCbMEHHbBIE MPUEMBI, BBINOJIHATh BBIYHCICHUS C UPPALMOHATIBLHBIMU
YUCJIaMHU.

HaxoauTe 3HaueHust CTENEHEN ¢ IeIbIMU MTOKAa3aTeIIMU U KOPHEH, BBIUUCIATH
3HAUYEHUS] YUCIOBBIX BHIPAKECHU.



OKpyrasaTe JOEHCTBUTEIIBHBIE YHCIIA, BBIIOIHATh IPUKUIAKY pE3ysbTara
BBIYMCIICHUN, OLICHKY YHCIJIOBBIX BBIPAKCHUI.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHeNHbIE U KBapaTHbIE YPABHEHUS, YPABHEHHUSI, CBOSIIHUECS K HUM,
pocTelIne APOOHO-PALMOHAIIBHBIE YPABHEHHS.

Pemarp cucreMbl IByX JIMHEHHBIX YPaBHEHHU C JBYMsI IIEPEMEHHBIMH H
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJTHO YPABHEHUE HE SIBISACTCS JTUHEHHBIM.

PemaTte TEKCTOBBIE 3amadyM aidreOpaMdecKuM CIIOCOOOM C  TTOMOIIBIO
COCTABJICHHSI YPAaBHEHUS UM CUCTEMBI IByX YPABHEHUN C IBYMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHHEM TpaduuecKuX MpPeICTaBICHNUN (yCTaHABINBATh, UMEET
JU ypaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUS, €CJIM MUMEET, TO CKOJIbKO, U
npouee).

PemaTe nuHEWHbIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaThb
pelIeHUE HEPABEHCTB HA YMCIIOBOM IMPSAMOM, 3aIllMCHIBATh PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMBl JMHEHHBIX  HEPAaBEHCTB, CHUCTEMBbl HEPABEHCTB,
BKJIIOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHCTEMBbI
HEPaBEHCTB Ha YMCIOBOM MPSIMOM, 3aIIMChIBATh PEMIEHUE C TOMOUIBIO CHMBOJIOB.

Hcronb30BaTh HEPABEHCTBA IIPU PEIIEHUH PA3JIMYHBIX 3aa4.

DOyHKUIMHA

Pacno3naBaTh (QyHKIMM U3y4eHHbIX BHUIO0B. Illokas3piBaTh cxemMaTHUeCKU

pacroiokKeHHe Ha KOOPJAMHATHOM TJI0CKOCTH rpaduKkoB QyHKIMM BUAA: y = kx,
y=ke+b y=kixy=a’+bx+c y=xy=13x y=|x|, B 3aBuCHMOCTH OT
3HauYeHUN KOA(DPUITMEHTOB, OMMCHIBATH CBONCTBA (DYHKIIHIA.

Crtpouth U H300pakaTh CXEMATHYECKU TpapUKU KBAJIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIMH 10 UX TpaduKam.

Pacno3naBaTh KBajgpaTHuHyto (QYHKIUIO 110 (opMyIie, MPUBOJUTE PUMEPHI
KBaJIpaTHYHBIX (QYHKIUI U3 peanbHON KU3HU, (PU3UKU, TEOMETPHUH.

YucioBble MOCT€10BATEILHOCTH H POrpeccuu

Pacno3naBaTh apupMETHUECKYIO U TEOMETPUUYECKYIO POTPECCUN MPU PA3HBIX
croco0ax 3a7aHusl.

BBIMONMHATE  BBIYMCICHHWS C  UCHOJIB30BaHUEM (OpPMYNIT N-ro 4JeHa
apu(PpMETUIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh YIEHBI TMOCIEIOBATEILHOCTY TOYKAMH Ha KOOPIAWHATHOU
IUIOCKOCTH.



Pemarp 3amaum, CBSi3aHHBIE C YUCIOBBIMH TOCIIEIOBATEIHHOCTSIMHU, B TOM
qHCIie 3a/1a4U U3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJIbKyJIsATOpa, IUPPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuyecTBO 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3iesioB H TeM muppoBLIe
Ne /it P Kontpoabnbie | IpakTuueckue (upp )
NporpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
| Yucna v BeIYUCIIEHUS. PaluoHaIbHEIE 75 1 bu6mmoreka IIOK
4yHcia https://m.edsoo.ru/7f415690
bubmnoreka IIOK
2 AnreOpandecKkue BbIpaKCHUS 27 1 hitps://m.cdsoo.rw/7f415590
bubnuorexa [IOK
3 Y PaBHEHNS U HEPABCHCTBA 20 ! https://m.edsoo.ru/7{415b90
bu6nuorexa [IOK
4 Koopaunater u rpaduk. dyHKimm 24 1 https://m.edsoo.ru/71415b90
bu6anoreka LIOK
IT 1
> OBTOpEHHE 1 0000menHe 6 https://m.edsoo.ru/7f415690
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
ITPOI'PAMME




8 KUIACC

KosnuuyectBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne /i Kontpoabnbie | IpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
bubnunoreka LIOK
1 Uucna u Beruucienus. KBajparubie KOpHU 15 hitps://m.cdsoo.ru/7f417af8
) Uucna u BeruucieHus. CTeneHsp ¢ UeIbiM 7 bubnnorexa [IOK
IOKa3aTeyieM https://m.edsoo.ru/7{417af8
3 AnrebpanyecKie BEIPaKCHUS. 5 | Bbu6motreka [JOK
KBanpaTHbiii TpEéxuieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKie BEIPaKCHUS. 15 | bubnuoreka [IOK
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus v HepaBeHcTBa. KBagpaTHbie 15 1 bubnmnorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI bubmuoreka [JOK
6 . 13
YpaBHEHUU https://m.edsoo.ru/7f417af8
bub6anoreka LIOK
7 YpaBHeHus U HepaBeHCTBa. HepaBeHcTsa 12 1 hitps://m.cdsoo.ru/7f417af8
bubnunorexa LIOK
8 DyHKuH. OCHOBHEIE IOHATHS > https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
? DymKupi. HCHOBbIE yHKIHH ? https://m.edsoo.ru/7f417af8
bub6mmorexa [IOK
IT 1
10 OBTOpeHHe 1 0600menKe 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

[TPOI'PAMME




9 KUIIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne /i P Kontpoabnbie | IpakTuueckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
| Yucna u BeuncieHus. JleicTBUTEIbHBIC 9 bu6mmoteka [IOK
yucia https://m.edsoo.ru/7f419d08
) YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C 14 | bubnmnoreka [HOK
OJHOM NEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnmnoreka [HOK
ypaBHEHUH https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
4 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 16 1 hitps://m.cdsoo.ru/7f419d08
bu6nmorexa [IOK
o 1 1
> YHIHHH 6 https://m.edsoo.ru/7f419d08
bubanoreka LIOK
q 1 1
6 HCJIOBBIE TTOCIIEIOBATEIILHOCTH 5 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS 13 | bubanoreka LIOK
3HaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA3OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

® Anrebpa, 7 knacc/ Makapbiyes H0.H., Mungiok H.I'., Hewkos K.W. u apyrue, AKLuMoHepHoe 0bLLecTBo
«M3patenbcTBo «lpocselleHmne»
® Anrebpa, 8 knacc/ Makapbiyes H0.H., Mungiok H.l'., Hewkos K.W. u apyrue, AKuMoHepHoe obLecTBo

«M3patenbcTBo «lpocselleHmne»
e Anrebpa, 9 knacc/ Makapbives HO.H., MuHatok H.T., Hewkos K.WU. n apyrue; noa pegakumei

Tenskosckoro C.A., AKupoHepHoe obuectso «M3aaTtenbctBo «lpocBeLLeHne»

METOINYECKHUE MATEPHUAJIBI 1JI1 YYUTEJIA

® Anrebpa, 7 knacc/ Makapbiyes H0.H., Mungtok H.I'., Hewkos K.W. u apyrne, AKuMoHepHoe obLLecTBo
«M3patenbcTBo «lpocBelteHme»
* Anrebpa, 8 knacc/ Makapbiyes H0.H., Munatok H.l'., Hewkos K.W. n apyrue, AKunoHepHoe o611ecTso

«MN3paTenbcTBO «l1pocBeLLeHmne»

e Anrebpa, 9 knacc/ Makapbives HO.H., MuHatok H.T., Hewkos K.WU. n apyrue; noa peaakumei
Tenakosckoro C.A., AkumMoHepHoe obulecTtBo «M3aatenbcTBo «lpocseleHne»

¢ MeTogmyeckoe nocobume K npeamMmeTHOM NMHUKM yaebHUKoB no anrebpe K. H. MaKapblyesa,

H. . Munatok, K. U. Hewkosa un gp

*7 KNACC

[npaktnyeckne matepuasnbl no anrebpe ana 7 knacca/3sasud J/1.M., KysHeuosa J1.B., Cysoposa C.b., -
M., MpocseLieHune, 2015r

CamocTosATe/IbHbIe U KOHTPOJIbHblE PaboTbl No MmaTemaTuke ans 7 knacca/ Epwosa A. T,
fonobopoabko B.B., -M., Unekca, "015r.

*8 KNACC

Oupaktnyeckme matepumansl. Anrebpa 8 knacc, B.U. ¥oxos, H0.H. Makapsbiues, H.I. Munatok, M.,

MpocseweHmne, 2018r.



TemaTnueckme Tectbl. Anrebpa . 8 Knacc. t0.MN. AyanuuuH, B.J1. KpoHrays, M., MpocseleHne, 2016r.
9 K/TACC
MaTemaTtuKa 9 Knacc.OlN3, Tunosble BapmaHTbl 3K3aMeHaLUMOHHbIX 3a4aHuKi nog pegakumei U. B.

AweHkKo.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

bubmmoreka ITOK https://m.edsoo.ru/7f415b90

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

bu6mmoreka [{OK https://m.edsoo.ru/7f419d08

7 KNACC https://resh.edu.ru/ https://uchi.ru/

8 KNACC https://resh.edu.ru/ https://uchi.ru/

9 KNACC https://resh.edu.ru/ https://uchi.ru/
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

OBPA30OBATEJBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHME pocka, skpaH, npoekTop, Tabauupl, npubopbl.
OBOPYJOBAHME Ui TPOBEJAEHUSA TIPAKTHYECKUX PABOT gocka, akpaH,

npoeKkTop
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