MyHunumnazpHoe Or0KeTHOE 00111e00pa30BaTeNbHOE YIPEKICHUE
«OTkpbITast (cMeHHast) 001eo0pa3oBaTenbHast mKoxa Ne65»

JIOKYMEHT ITOAIMUCAH
SJIEKTPOHHOM IMOAITUCHIO

CBEJEHWA O CEPTUOWKATE 3N
CeptudukaTt: 499210F594B83ABEAT12437FB16379EB8

Y1Bepxaaro

NO aupexkropa MBOY
«O(c)OLLINe65
Xagwuzona JI.P.

Bnapeneuy: Xadwsosa llyn2a PuHacoBHa
HeictevteneH ¢ 06.10.2025 o 30.12.2026

PABOYAS ITPOT'PAMMA
(1D 8028398)
y4eOHOro Kypca «AJiredopa»

[Tpuka3 Nel86 ot 01.09.2025 r.
IIpuHATO Ha EAArOrMYECKOM

COBETe
IIporokos Nel ot 29.08.2025r.

JU1s1 oOyuarommxcs 7-9 Ki1accoB

Haobepe:xxubie UerHbl
2025 .



MHNOACHUTEJIBHASA 3AIIMCKA
Anrebpa sBISETCS OJHUM M3 OIOPHBIX KYpPCOB OCHOBHOTO o0O0IIero oOpa3oBaHHs: OHaA
o0ecrieynBaeT U3yuyeHue IPYTrux AUCHHUILINH, KaK €CTECTBEHHO-HAyYHOT 0, TaK ¥ TyMaHUTAPHOTO
LIUKJIOB, €€ OCBOCHHE HEOOXOIUMO AJIS MPOJOJHKEHUST 00pa30BaHMs U B ITOBCEIHEBHOMN >KHU3HU.
PazButne y oOydaromuxcs HaydyHBIX TPEACTABICHUNH O TPOMCXOXKIECHUH M CYIIHOCTH
anreOpanyeckux adCTpakiMid, crocode OTpaKeHUs MaTeMaTU4eCKOM HayKoi sBJIEeHUH u
IPOIIECCOB B TPHUpPOAE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
IIO3HAHUU U B INPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAa4eCTB
MBIIICHHSI, HEOOXOAUMBIX JJISl aJalTallid B COBpPEMEHHOM mudpoBom obmecTtBe. M3yuenue
aireOpbl o0ecrieunBaeT pa3BUTUE YMEHMs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBHIBATH CBOM
JeMcTBUS U BBIBOJBI, (OPMYIUPOBaTh yTBepKIeHUs. OcBOeHUE Kypca anreOpbl odecrneunBaer
pasBUTHE JIOTUYECKOTO MBIIUICHUS OOYYalOUIMXCSA: OHM HCIOJB3YIOT JIEAYKTUBHBIE U
UHIYKTHBHBIE PACCYXAEHUs, 0000IIEHNEe M KOHKPETH3aluio, adCTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anrebpe mpenanoyaraeT 3HAYUTEIbHBIH OO0BEM CaMOCTOSTEIHHON JEATEIbHOCTH
o0yyaroImuxcs, IO3TOMY CaMOCTOSITEJIbHOE pELIeHHWe 3a7ay  SBJSIETCS  peanu3aunuei
JeSITeTbHOCTHOTO TIPUHIINATIA O0YYEHUSI.
B crpykType mporpammsbl yueOHOTo Kypca «Anredpa» ajii OCHOBHOIO oOIIero oOpa3zoBaHMs
OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIbHO-METOANYECKHE JTUHUM: «YuClia U BBIYHCICHUSY,
«Anrebpanyeckue BbIpAXKEHUA», «YpaBHEHHUs U HepaBeHCTBa», «DyHkium». Kaxnas u3z atux
COJIepKATEIbHO-METOIMUYECKUX JTMHUN pa3BUBACTCS Ha MPOTSHKEHUHU TPEX JIET M3YyUeHHs Kypca,
B3aUMOJICHCTBYSl C IPYTMMH €ro JUHUAMHU. B Xone m3ydeHus yuyeOHOro kypca oOydaromuMcs
INPUXOIHUTCS JIOTHYECKH PAcCyKIaTh, HCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBs3M
C 3TUM B NPOrpaMMy yuyeOHOro Kypca «AireOpa» BKIIOUEHBI HEKOTOpPBIE OCHOBBI JIOTHKH,
NpPEJCTAaBICHHbIE BO BCEX OCHOBHBIX pas[eliax MaTeMaTH4ecKoro oOpa3oBaHUsS U
CHOCOOCTBYIOIIME OBJIAJICHUIO OO0YYaIOUIMMMCA OCHOB YHHUBEPCAJIbHOI'O MaTEeMaTHYEeCKOIro
s3p1ka. CoziepyKaTeIbHOM U CTPYKTYPHOH OCOOCHHOCTBIO YUeOHOTO Kypca «Anredpay sBIsIeTCs
€ro MHTErPUPOBAHHBINA XapakTep.
Conepxanne JMHUM «YWCTa W BBIYUCICHUS» CIY’)KUT OCHOBOHW JUIS JTAJBHEHIIETO HM3Y4eHUS
MaTeMaTHKH, CHOCOOCTBYET Ppa3BUTHIO y OOy4aroIUMXcs JIOTMYECKOTO  MBIIIICHMS,
(bOopMHpPOBaHNIO YMEHHSI TOJIB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOIMMBIX JJIsi MOBCEJHEBHOHN XHU3HHU. Pa3BUTHE MOHATHUA O YMCIEe Ha YpPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMU M UPPANMOHATHHBIMH YHCIIAMH,
(dbopMHpOBaHUEM MPEJCTABICHUN O JEHCTBUTENLHOM YHCIE. 3aBEepLICHHE OCBOCHUS YMCIOBOM
JIMHUU OTHECEHO K CpeHeMY o0IeMy 00pa30BaHHUIo.
Coneprxanue IByX aiareOpanyeckux JMHUN — «Anredpanyeckue BBIPAXKEHUS» U «YpaBHEHUS U
HEPAaBEHCTBa» CHOCOOCTBYeT (HOPMHPOBAHHUIO y OOydarOIIMXCsl MaTeMaTHMYeCKOIo armapara,
HEOOXOMMOro JJIsi pelieHHs] 3ajjad MaTeMaTUKHM, CMEXHBIX MPEAMETOB U IPaKTHKO-
OpPUEHTHPOBAaHHBIX 3ama4y. Ha ypoBHe OCHOBHOro oOImiero ooOpa3oBaHUs y4eOHBIN MaTepHal
IpYNIUpYeTcs BOKPYT pAalMOHAIbHBIX BBIpOKEHMH. Asnredpa JIeMOHCTpUpYET 3HAa4YeHHE
MaTeMaTHKH KaK S3bIKa JJIS TIOCTPOCHUS MATEeMaTHYECKHUX MOJEJICH, ONMMUCAHUs TPOILECCOB U
SBJICHUH peanbHOro Mupa. B 3amaum oOyueHus anreOpe BXOAAT TakKe AajbHEMWIIee pa3BUTHE
QITOPUTMUYECKOTO  MBINUICHUS, HEOOXOAWMOTO, B YaCTHOCTH, /I OCBOGHHS Kypca
UHPOPMATUKH, M OBJIAJCHHE HaBbIKAMU JEAYKTUBHBIX paccyxiaeHuil. I[IpeobpazoBanue
CUMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHHsI, CHOCOOHOCTEM K MaTeMaTHYECKOMY
TBOPYECTBY.
Conepxanme (QyHKIIMOHATBEHO-TPAUIECKON JHHUW HAIEJICHO Ha TOJTYYEeHHE OOYJaroIIMMHUCS
3HaHUHM 0 (PYHKIMAX KaK BaXKHEUIIeH MaTeMaTHU4ecKOd MOJEIH JJISi ONMCAHUS U MCCIIEeTOBAHUS
pa3sHOOOpa3HBIX TIPOIECCOB W SBJICHWH B Tpupojae u obOmiecTBe. V3ydeHnme Matepuana
CHOCOOCTBYET Pa3BUTHIO Y OOYYAIOLIMXCS YMEHHs HCIOJIb30BAaTh PAa3IMUHbIE BBIPA3UTEIbHBIE
CpeACTBa sI3bIKa MAaTEMATHKH — CIIOBECHBIC, CHMBOJIMYECKHE, Tpaduueckre, BHOCHT BKIJIA] B
(dbopMHpOBaHUE MPEACTABICHUH O POJIM MATEMAaTUKH B Pa3BUTUU LIUBUIIN3AIMU U KYJIbTYPBI.



CornacHo y4yeOHOMY IutaHy B 7-9 Kiaccax m3ydaeTcs y4eOHBIH Kypc «Anredpay, KOTOPBIH
BKITIOYAET CIICAYIONIME OCHOBHBIC pa3lenbl coaepkaHus: «Yucna W BBIYUCICHUS,
«AnredpanyuecKue BEIPAKEHHS», «Y paBHECHHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha uzydenue yue6HOTO Kypca «Anredpa» otBoautcs 238 yacoB: B 7 ki1acce — 68 yacos
(2 yaca B Henenmo), B 8 kiacce — 68 yacoB (2 yaca B Hezmenmo), B 9 kimacce — 102 gaca (3 yaca B

HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
7 KJIACC

Yucna v BbIYMCICHUSA
JpoOu OOBIKHOBEHHBIE U JIECATUYHBIE, NIEPEX0] OT OJHOW (hopMbl 3amucu Apoleil K Apyroil.
[ToHsiTE paLMOHAIBHOIO YHCIIA, 3alMCh, CPABHEHHE, YHNOPSAJOUYMBAHUE PAL[MOHAIBHBIX UYHUCEIL.
Apudmerndeckne AEHCTBUS C pallMOHAJIBHBIMU 4HcClIaMu. PemieHue 3agad u3 peanbHOU
NPaKTUKU Ha 4acTH, Ha APOOH.
CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJIeM: ONpe/ieieHue, Ipeodpa3oBaHne BbIPa)KEHUI Ha OCHOBE
OTIpeieNIeHus], 3aIUCh OONBIINX yrcen. [IponenTsl, 3anuck MPOIEHTOB B BUIE ApoOU U IpoOH B
BU/JIC IPOLICHTOB. Tpu OCHOBHBIE 33]a4X HA IIPOLEHTHI, PELICHHUE 3a/1a4 U3 PEAIbHON MPAKTUKH.
[TpuMmeHeHne NPU3HAKOB JIEIMMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATYpaIbHbIX YHCEI.
PeasibHble 3aBUCMMOCTH, B TOM YHCIIE NIpsiMasi U 00OpaTHasi MPOIOPLMOHAIILHOCTH.

Auredpanyeckue BbIpasKeHUs
IlepeMeHHBIC, YNCIOBOE 3HAYEHUE BBIPAXKECHUSA C IEPEMEHHOM. JlONMyCTHMBIE 3HAa4YCHUS
nepeMeHHbIX. [IpencraBieHne 3aBUCMMOCTH MEXAY BeIMYMHAMH B  BHIE (OPMYIIHI.
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpQXEHMSI, IIPaBUJIa MIPEOOPa30BaHUS CYMM U IPOM3BEIEHUH, IpaBUila PaCKPbITUS CKOOOK U
HPUBEJCHUS IOJJOOHBIX CJIaraeMblX.
CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeJIeM.
Opnowiensl u MHoOrowieHsl. CreneHb MHoOrowieHa. (Cio)keHuE, BBIYMTAHUE, YMHOXKEHUE
MHOroujeHoB. DopMynbl COKpaIIEHHOIO YMHOKEHUS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
dopmysa pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHus U HepaBeHCTBA
VYpaBHEHHE, KOpEHb YpaBHEHHUS, IpaBWia NpeoOpa3oBaHUS YPAaBHEHUS, PABHOCUIBHOCTb
YpaBHEHUM.
JIuneiiHOe ypaBHEHHME C OAHOW MEPEMEHHOMW, YMCIIO KOPHEH JIMHEHHOrO YpaBHEHUS, PEIICHUE
TuHEHHbIX ypaBHeHuM. CocTaBieHHWE ypaBHEHHMI MO YCIIOBHIO 3aja4yd. PelieHne TEeKCTOBBIX
3aJa4 ¢ IOMOLIbIO yPaBHEHUM.
JluneiiHoe ypaBHEHHE C JBYMs NEpeMEHHbIMM M ero rpaduk. Cucrema JIBYX JIMHEHHBIX
yYpaBHEHMI ¢ JByMs NepeMeHHbIMH. PemieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAaHOBKH.
[Tpumepsl pelieHnst TEKCTOBBIX 3a7ayu ¢ TIOMOIIBIO CUCTEM ypaBHEHUI.

DOyHKIUH
Koopannara Toukn Ha npsMoil. UucnoBsle NpOMEXyTKU. PaccTositHue Mexay IByMs TOYKaMU
KOOPJMHATHOU IIPSIMOM.
[IpsmoyronbHast cucrema koopamHaT, ocu OX m Oy. Abcumcca W opauHaTa TOYKH Ha
KoopanHaTHOM miockocTH. Ilpumeps! rpadukoB, 3agaHHbIX (opMmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTei. I[lonstue ¢ynknuu. I'padpuk ¢ynxnuu. CpolicTBa  (QYHKIIMIMA.
Jluneiinas ¢yukuus, e€ rpaduk. I'padux dynkuun y = |X|. [paduueckoe perieHne TUHEHHBIX
YpaBHEHUM U CUCTEM JIMHEWHBIX YPABHEHHUM.
8 KUIACC

Yucna v BbIYMCICHUSA
KBanpatHslii kopeHb wu3 uucia. [lonstue o0 wuppaunoHadbHOM uuche. JlecATHUHBIE
npUOIMKEHNs UppalMoHaIbHBIX uncen. CBolcTBa apudMeTHYecKuX KBaJpaTHBIX KOPHEH U UX
OpUMEHEeHHe K MpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHH M BbIYUCIEHUSIM. JleHCTBUTEIbHBIE
YHCla.
Crenens ¢ 1enbIM II0Ka3aTeaeM U e€ cBoiicTBa. CTaHaapTHas 3alnch YHCa.

AJiredpanyeckue BbIpaKeHUs!
KBazpaTHblil TpEXUIIEH, pa3I0kKEHUE KBAAPATHOTO TPEXWIEHA HA MHOKHUTEIH.
Anrebpanueckasi 1podb. OCHOBHOE CBOMCTBO anredpandeckoil 1podu. CioxeHue, BBIYUTaHUE,
YMHOXXEHHUE, JeJeHHe anredpamdeckux JpobOell. PanmoHanbHble BBIpAKEHUS U HX
npeobpazoBaHue.



YpaBHeHNS U HEPABEHCTBA
KBaapatHoe ypaBHeHue, (popmyna KOpHEH KBaapaTHOTO ypaBHeHHs. Teopema Buera. Permenue
YPaBHEHUH, CBOJAIIMXCSA K JIMHEHHBIM M KBajpaTHbIM. IIpocteiimine npoOHO-pannoHalbHbIE
YPaBHEHHS.
['paduueckas WHTEpHpeTanus YpaBHEHHH C JABYMsI TEPEMEHHBIMH W CHCTEM JIMHEHHBIX
YPaBHEHHH C JByMs NEepeMEHHbIMU. [IpuMepbl pelleHus CUCTEM HENMHEWHBIX ypaBHEHHH ¢
JBYMsI IEPEMEHHBIMU.
Permienue TekCTOBBIX 3ajau anredpandeckuM CrocoOoM.
Hucnosble HEPABEHCTBA U UMX CBOMCTBA. HepaBeHCTBO ¢ OJHON NEpEeMEHHOW. PaBHOCUMIIBHOCTH
HepaBeHCTB. JIuHeliHble HepaBEeHCTBA ¢ OJHON nepeMeHHOM. CHCTEMBbI IMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM.

DOYyHKIUH
[Tonstue ¢ynkuuu. OOMACTh OINpeNeNeHUs W MHOXKECTBO 3HaueHH ¢yHkunu. CrocoObl
3a1aHusl PyHKITUH.
I'padux ¢pynkuuu. Yrenue cBoiicTB ¢pyHkuuu mo e€ rpaduky. [Ipumeps! rpadukoB GyHKIHIA,
OTPa)KAIOIIUX PeabHbIE IPOLIECCHI.
@YHKIMY, ONUCHIBAIOIIME MPSAMYIO M OOpaTHYI MpPONOPLUOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxu. OyHkuuu y = X2,y = X3,y = VX, y=|x|. Tpadudeckoe peurerme YPaBHEHHUH U CUCTEM
YpaBHEHUM.
9 KUIACC

Yucna v BbIYMCICHUSA
PanyonanpHble ynciia, UppallMOHAIbHBIC YHCIIA, KOHEUHbIE U OECKOHEUYHbIE JE€CATUUHBIE TPOOH.
MHO€ecTBO JEMCTBUTEIBHBIX YHCEN, AEMCTBUTEIbHBIE YUCIIA KaK OECKOHEUHbIE JECATUYHBIC
npobu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXIY MHOXECTBOM JI€HCTBUTENbHBIX YHCEN U
KOOPJMHATHOMU IIPSIMOM.
CpaBHeHHUe IeHCTBUTEIbHBIX YHCell, apu(METHUECKUE TEeHCTBUS C NEHCTBUTEIbHBIMU YHCIIAMHU.
Pa3mepsl 00bEKTOB OKPYKAIOIIETO MUPA, JITUTEILHOCTH IMPOLIECCOB B OKPYKAFOIIEM MHPE.
[TpubnnxEHHOE 3HaYEHHE BEJIMYMHBI, TOYHOCTH NMpuOmmkenus. Okpyriaenue uucen. [lpukuaka
Y OLICHKA PE3YJIbTATOB BBIYHCICHU.

YpaBHeHHS U HEPABEHCTBA
JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUN, CBOAAIMXCS K JIMHEWUHBIM.
KBanpatHoe ypaBHeHMe. PemieHue ypaBHEHMI, CBOJAIIMXCSA K KBaJApaTHBIM. bukBagpaTtHOE
ypaBHeHuE. [IpuMepsl pelieHust ypaBHEHUM TPETbel M YETBEPTOWM CTENEHEH Pa3fioKEHUEM Ha
MHOKHTEJH.
Pemienne npoOHO-pallMOHANBHBIX YpaBHEHUN. PelieHne TEKCTOBBIX 3a/iay ainre0pandecKkum
METOJIOM.
VYpaBHeHMe ¢ IByMsI IEpEMEHHBIMHU U ero rpaduk. Pemenue cucreM ABYX JTMHEWHBIX YpaBHEHUN
C IByMs NIIEpEMEHHBIMM. PellleHue cucTeMm ABYX ypaBHEHHUH, OJHO M3 KOTOPBIX JIMHEHHOE, a
JIpyroe — BTOpPOW cTemeHu. ['paduueckas WHTEpIpEeTalMsi CUCTEMbl YpaBHEHHH € JAByMS
NIEPEMEHHBIMH.
Pemienne TeKCTOBBIX 337124 aIreOpandeckuM CriocoOoM.
YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.
Pemenne JnMHENHBIX HEPaBEHCTB C OJHOW IIEpEMEHHOM. PemieHue CUCTEM JMHEHHBIX
HEpaBEHCTB C OJHOW mepemMeHHOW. KBaapaTtHble HepaBeHcTBa. ['padmueckas MHTEpIpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS [IEPEMEHHBIMH.

DOYyHKIUH
KBaaparnunas ¢ynkmnus, e€ rpaduk u cBoiictBa. [lapaGosa, KOopIMHATH BEPIIUHBI TapaOOIIbI,
0Chb CUMMETpPUHU TTapaboIIbI.
I'paduku Gyskmmit: y = kx, y = kx + b, y = k/x, y = x%, y =X, y = |X| , i ux cBoiicTsa.

YucnosBblie NOCAEA0BATEIBLHOCTH U NPOrPecCHn



[lonsiTie YKCIOBOM TMOCHENOBATEIBHOCTU. 3aJaHUE IOCIEI0BATEILHOCTH PEKYPPEHTHOU
dbopmyroit u popMyIioi N-To YiIeHa.

ApudmeTrndeckass U reoMeTpuueckas mnporpeccud. @opmynabsl N-To wieHa apudMETHIECKOW U
F€OMETPUUYECKON MPOTrPECCUil, CyMMBbI IIEPBBIX N YICHOB.

N300pakeHre 4IEHOB apu(METHYECKOW W T€OMETPHUYECKOW TMPOrPeccCHii TOYKaMU Ha
KOOPJMHATHOM IIOCKOCTH. JINHEHHBIN U SKCOHEHIUAIbHBIN poCT. CI0KHBIC MPOLIEHTHI.



IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA TIPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUSA
JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE Ppe3yJbTAaThl OCBOCHHUS IMPOrpaMMbl y4eOHOro Kypca «Auredpar
XapaKTEepU3YIOTCSL:
1) narpuoTnyeckoe BOCIIUTAHUE:
IIPOSIBJIEHUEM HMHTEpeca K IPOILUIOMY M HACTOSLIEMY POCCUHCKONM MaTeMAaTHUKH, LIEHHOCTHBIM
OTHOIICHHEM K JIOCTIKEHUSIM POCCUMCKMX MAaTeMaTHKOB M POCCUICKON MaTeMaTH4ecKoil
IIKOJIBI, K HCITOJIb30BAHUIO ATUX JOCTHKEHHM B IPYTHX HAyKaX U MPUKIATHBIX cepax;
2) rpakIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:
TOTOBHOCTBIO K BBIMOJIHEHUIO OOS3aHHOCTEH TpaKAaHWHA W pealu3allid  ero Impas,
MpEJICTaBJICHUEM O MaTeMaTHYeCKHX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPaKIaHCKOTO oO0IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O00CYXKJIEHUIO ITUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JOCTHKEHUI
HayKH, OCO3HAHMEM BaKHOCTU MOPaJIbHO-3TUUYECKHUX IIPUHLIUIIOB B I€ATEIBHOCTH YUEHOIO;
3) TpyAOBOE BOCIMTAHHE:
YCTAaHOBKOM Ha AaKTUBHOE YYacTHE€ B PEIIEHUU IMPAKTUYECKUX 3a]ady MaTeMaTH4yecKou
HAINPaBIEHHOCTH, OCO3HAHMEM BaXKHOCTH MATEMaTUYECKOro 00pa3oBaHUsS HA MPOTSHKEHUU BCeil
YKU3HU JJIs1 YCHEIIHON MpOo(eCcCUOHANbHOMN JI€ATENbHOCTU U Pa3BUTUEM HEOOXOIMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIAYATbHOW TPAaGKTOPHUH OO0pa3oBaHUsA U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEH;
4) acTeTHYECKOE BOCIIUTAHHE:
CIIOCOOHOCTBIO K AMOLMOHAILHOMY U ACTETUYECKOMY BOCIIPUSATUIO MAaTEMATUYECKUX OOBEKTOB,
3aj]a4, pELICHUH, pacCyXJeHUW, YMEHHUIO BUJETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;
5) neHHOCTH HAYYHOI'0 MO3HAHMA:
OpUEHTAIlMel B JAEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4yHBIX IPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIeCTBa, MOHUMaHUEM
MaTeMaTUYeCKOll Hayku Kak cdepbl 4elIOBEYECKOM [eATeNbHOCTH, 3TaloB €€ pa3BUTUS U
3HAUMMOCTH JJIs1 Pa3BUTHUS [IUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTeMaTUKH U MaTeMaTUYeCKOU
KyJIbTYpOH Kak CpeICTBOM IIO3HAHUS MHUpPA, OBJAJACHUEM NPOCTEHIIMMU HaBbIKAMU
HCCJIEI0BATEIBCKOM 1€ATENbHOCTH;
6) ¢usuyeckoe BocmuTaHUe, (POPMHPOBAHHE KYJIbTYPbI 310POBbSI U IMOLHOHAJIBLHOIO
Os1aromostyqust:
TOTOBHOCTHIO NPUMEHATh MAaTeMAaTUYECKUE 3HAHUS B HMHTEPECAax CBOETO 3J0POBbs, BEIEHUS
310pOBOTO 00pa3a *KHU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHITHNA U OTABIXA,
perynsipHasi pusudeckas akTUBHOCTb), C(hOPMHUPOBAHHOCTHIO HABBIKA pe(IEeKCUU, TPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JPYroro 4eJoBeKa;
7) IK0JI0THYecKoe BOCIIUTAHUE:
OpUEHTaIle Ha NpPUMEHEHHWE MaTeMaTHYeCKHX 3HaHWUW [ pelieHusl 3a1ad B 00IacTH
COXPaHHOCTH OKpY)KaloIleW cpenbl, IJIaHUPOBaHHUS IMOCTYNKOB U OLEHKH MX BO3MOXHBIX
MOCJEACTBUM Il OKpY’Karolled cpesibl, 0CO3HAHHEM TJI00aIbHOTO XapakTepa 3KOJIOTHYECKUX
po0JieM U IyTel X peleHus;
8) amanTanus K N3MEHAIUMCS YCJIOBUSIM COUMATbHOM M IPUPOJAHOM Cpeabl:
TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHUSAX HEOIpPENeIEHHOCTH, IOBBIILIEHUIO YPOBHSI CBOEH
KOMIIETEHTHOCTH 4€pe3 MPaKTUUYECKYIO JEATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JIPYTUX
Jrojiel, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3
OTBITA IPYTHUX;
HEOOXOJUMOCThIO B (OPMUPOBAHMU HOBBIX 3HaHWI, B TOM 4wucie (OPMYyJIHpPOBATH HJIEH,
MOHSITHSI, THUIIOTE3bI 00 0OBEKTaxX W SBICHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATh
neuIUThl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;



CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYyallU0, BOCIPUHUMATL CTPCCCOBYHKO CUTYAIIMIO KaK

BBI3OB,

TpeOyIoImMii KOHTPMEp, KOPPEKTHPOBAaTh MPUHUMAEMble pEIICHUs U JIeHCTBUS,

(bOopMyIUpPOBATh U OLIEHUBATH PUCKU H MOCICACTBUS, JOPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHbIE YHHBePCcAIbHbIE YUueOHbIe 1eiCTBUS
Ba3oBrble JJornueckue aeicTBus:

BBISBIISITh U XapPaKTEPU30BATh CYIIECTBEHHBIC MPH3HAKH MAaTEeMaTHYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXIy MOHITUSIMH, (HOPMYIHPOBATH OMpEICNICHUs MOHSITUH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(PUKAINUU, OCHOBAHUS JJ1s1 0000IIeHUs
U CpaBHEHUS, KPUTEPUU MPOBOJIMMOTO aHATIU3a;

BOCIIPHHUMATh, (DOPMYIUpPOBaTh U MPE0OPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBIC U
OTpHIIATENbHBIC, €TUHIUYHBIC, YACTHBIEC U 00IUE, YCIOBHEIC,

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOpEUHs B (pakTax,
JTaHHBIX, HAOMIOACHUSIX W YTBEPNKACHUSX, MpejiaraTh KPUTEPUU [UIsl BBIABICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUI;

JIeNIaTh BBIBOJBI C KCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKTIOUEeHUN, YMO3aKIFOUEeHUH 110 aHAJIOTUH;

pa3buparh JOKa3aTeJbCTBA MATEMAaTHMYECKUX  YTBEp)KIEHUN (mpsiMble U OT
IIPOTUBHOTO), IPOBOJUTH CaMOCTOSITENILHO HECJIOXKHbIE JI0Ka3aTeIbCTBa
MaTeMaTHU4ecKux (HakToOB, BBICTpAaUBATh apPryMEHTALUIO, MPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOUpaTh crmoco0 pemieHusi yuyeOHOM 3amaud (CpaBHMBATh HECKOJIBKO BapHUaHTOB
peleHus, BbIOMpaTh Hanbosee MOAXOASIIUN ¢ YIETOM CaMOCTOSTENIbHO BBIJICICHHBIX
KpUTEPUEB).

bBa3oBrle uccienoBaTelLCKUE AeiiCTBHS .

UCTIOJIB30BaTh  BONPOCHI ~ KAaK  HCCIEAOBATENCKUH  WHCTPYMEHT  IO3HAHUS,
dbopMynupoBaTh BOIIPOCHI, ¢dukcupyroume IIPOTUBOpEYHE, npobuemy,
CaMOCTOSITENIbHO YCTaHAaBIMBATh MCKOMOE M JlaHHO€, (HOpPMHUPOBATh THUIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHEHHE;

MPOBOANUTH TIO CAMOCTOSITENIHO COCTAaBICHHOMY IUJIaHY HECIOKHBIM HSKCIEPHUMEHT,
HEOOJIBIIIOE HCCIIEZIOBAHUE 110 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTYy COOO0I;

CaMOCTOSITeNIbHO  (popMynupoBaTh 0000IEHHsST M BBIBOABI 1O  pe3yJbTaTaM
NPOBENEHHOTO HAOIIOICHHS, UCCIIEAOBAaHMS, OLEHNBATH JIOCTOBEPHOCTh MOJTYYSHHBIX
pe3ysabTaTOB, BEIBOJOB U 0000IEHHI];

IIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE TPOIIECCA, & TAK)KE BBIIBUTATH MPEATIONI0KEHUS
0 €ro pa3BUTUH B HOBBIX yCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTHh MH(OPMALIMU, AAHHBIX, HEOOXOJIUMBIX
JUISl peIlIeHus 3a/1a4H;

BBIOMpATh, aHAJTU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(OPMAIUIO
pa3INYHBIX BUAOB U (POPM IPECTABICHHUS;

BbIOMpaTh opMy MpeAcTaBlIeHUs: HHPOPMALMK U UIUTIOCTPUPOBATH pelllaeMble 331a4u
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi U MX KOMOMHALMSIMH;

OLIEHUBATh HAJEKHOCTh MH(DOPMAIIUK 110 KPUTEPUSAM, NMPEATIOKEHHBIM YUUTEIIEM HIIU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENIHLHO.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

BOCIPUHUMATh U (POPMYIUPOBATh CYKJIEHUS B COOTBETCTBUH C YCIOBHUSIMHU U LIETIMU
oOlIeHus], SICHO, TOYHO, T'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U



MUCHhMEHHBIX TEKCTaX, aBaTh MOSICHEHUS TI0 XOAY PEIleHUs 3a/1a4i, KOMMEHTHPOBATh
MOJTYYECHHBIN pe3ysbTaT;

e B X0JIe 00CYX/IEHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY 0OCYKIaeMOM TeMBbI, TPOOIEMBI,
pemaeMoil  3a7aud, BbICKa3bIBaThb UJAEHU, HAICJICHHbIE Ha TOUCK pPEIICHUs,
COIIOCTABJIATh CBOM CYXACHUS C CYXICHHSAMU JAPYrUX YYaCTHUKOB JIMAJIOTa,
oOHapyXHUBaTh Pa3IMUUe U CXOJICTBO MO3UIIMIL, B KOppEKTHOU dopme popmynrpoBaTh
pa3HOIJIACHsI, CBOU BO3PAKCHHUS;

® [IPEACTaBIATH PE3yJbTAThl PEIICHUS 3aJla4M, SKCIIEPUMEHTA, UCCIEOBaHMs, MPOCKTa,
CaMOCTOSITENIbHO BBIOMPATh (opMaT BBICTYIJICHUS C y4€TOM 3ajqad Mpe3eHTAlUd U
O0COOEHHOCTEHN ayAUTOPUH;

® [IOHMMaTh U HUCIOJIL30BaTh MPEUMYIIECTBA KOMAaHAHON W HHIWBUIYaJIbHOU pabOThHI
IIPU pEIIeHNU Y4eOHbIX MaTeMaTHUECKUX 3a71ay;

® [IPUHUMATH IIeJIb COBMECTHOM JIeSITEIbHOCTH, IUIAHUPOBATH OPTaHU3AIMIO COBMECTHOM
paboThl, pacmpenensTh BHIBI PabOT, JOTOBAPUBATHCS, OOCYXKAaTh WPOIECC U
pe3ynbTaT paboThl, 000011aTh MHEHHST HECKOIBKUX JIFOJICH;

e y4YacTBOBaTh B TPYNHOBBIX (opmax paboTel (0OCYKACHUs, OOMEH MHEHHIMH,
MO3TOBBIC IITYPMBI M JIPYTHE), BBITIOJHATH CBOI YacTh PabOThI U KOOPIUHUPOBATH
CBOM JICHCTBUS C APYTUMU YJIC€HAMH KOMAaH[bI, OLICHUBATh Kaue€CTBO CBOErO BKJIaJa B
OOIIM MPOYKT O KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YIACTHHKAMH B3aUMO ICHCTBUSI.

PeryasiTuBHble YHHBepcaJbHbIe yueOHbIe 1eiicTBUS
Camoopranusauus:

® CaMOCTOSTEIbHO COCTaBIATh IUIAH, AITOPUTM peIIeHHs 3aJayd (WU ero 4acTh),
BBIOUpaTh CHOCOO pelleHus C Y4€TOM UMEIONIUXCS PECypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEIICHUN C yIETOM
HOBOU WH(pOpMaIUH.

CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:

® BIAJETh CIOCOOaMU CaMOIMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yabTaTa pelIeHUs
MaTeMaTHYeCKOH 3a7auu;

® MpEeABHICTH TPYTHOCTH, KOTOPHIC MOTYT BO3HUKHYThH IPH PEIICHUH 3a7a4d, BHOCHTH
KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWJECHHBIX OLIHOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

® OIEHUBATh COOTBETCTBUE PE3yNbTaTa JACATEIHLHOCTH MOCTABICHHOMN 1IETH U YCIOBUSM,
OOBSACHATh TMPHUYMHBI JOCTHIKEHUS WU HEAOCTH)KEHUS IIeJIM, HaXOIUTh OIIUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

MNPEIMETHBIE PE3YJIBTATHI

K xonity o0y4yeHus B 7 kijacce o0yJarouuics MoJyquT CICIYIONTUE TPEIMETHBIE PE3YJIbTATHI:
Yuci1a 1 BLIYUCICHUA

BeImonHATh, coYeTras yYCTHBIE ¥ TMHCBMEHHBIC MPUEMBI, apu(MeTHYecKue JeHCTBUS C

parroHaIbHBIMU YHCIIAMHU.

HaxomuTs 3HAYeHHS] YUCIIOBBIX BBIPAKCHHMA, TPUMEHSITH Pa3HOOOPa3HBIE CIIOCOOBI M MPUEMBI

BBIUMCJICHHSI 3HAYEHUI APOOHBIX BBIPAKECHUN, COAEPKAIUX OOBIKHOBEHHBIC U JIECATUYHBIC

Tpoowu.

[TepexonuTh OT OHOM (POPMBI 3aMKMCH YUCEIN K APYroi (MpeoOpa3oBbIBATh JECATHYHYIO TPOOH B

OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCATUYHYIO, B YAaCTHOCTH B OECKOHEYHYIO JICCATHUIHYIO

IpOOB).

CpaBHUBATH U YIIOPSI0YNBATH PAIIMOHAIBHBIC YUCITA.

OKpyTIsTh YUCIHa.

BBINOMHATE TPUKHIKY W OIEHKY pe3ysibTaTa BBIYUCICHUN, OIEHKY 3HAYCHHN YHCIIOBBIX

BBIpaXXCHHI. BBIIOMHATE AEMCTBUS CO CTEMEHSIMHU C HATYPaJIbHBIMU MTOKA3aTEISIMH.

[TpuMeHSTh IPU3HAKH JCITUMOCTH, PA3JIOKCHHE HA MHOXKUTEIIA HATYPATbHBIX YHCEIT.



Pemath NpaKkTUKO-OPUEHTHUPOBAaHHBIE 3a/ayd, CBSI3aHHBIE C OTHOUIEHMEM BEJIMYMH,
MPONOPUMOHAIBHOCTHIO BETUYNH, IPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YNIbTaThl PELICHUS 3a7a4
C Y4ETOM OrpaHMUYEHU, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpUBaeMbIX OOBEKTOB.
AnredOpanyeckue BbIpasKeHM sl
Hcnonb30BaTe anreOpandeckyrd TEPMUHOJOTHIO M CHMBOJIMKY, NPUMEHSATH €€ B mpolecce
OCBOEHHS y4eOHOr0 MaTepuarna.
Haxoaute 3HaueHus1 OyKBEHHBIX BBIPAKEHUH MPH 3aJaHHBIX 3HAYCHUSAX [TEPEMEHHBIX.
BeimonusaTe mnpeoOpa3zoBaHUs IIEJIOT0 BBIPAKEHHUS B MHOTOWIEH TMPUBEICHUEM IOJOOHBIX
CJIaraeMbIX, PaCKPbITHEM CKOOOK.
BBINIONHATE YMHOKEHHE OAHOUYIEHA Ha MHOTOWIEH U MHOIOYJIE€HAa HAa MHOTOWIEH, IPUMEHSATh
(dbopMyIbI KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.
OcyiecTBISATh pPa3iokKeHNEe MHOTOUJICHOB HA MHOXHTEIU C MOMOIIbIO BHIHECEHMS 32 CKOOKHU
O0IIer0 MHOMHUTENS, TPYNIHPOBKH CIIATa€MbIX, TMPUMEHEHUS (OPMYIT COKPAIIEHHOTO
YMHOKEHHS.
[TpuMeHsTh MPeoOpa3oBaHUsT MHOTOUWICHOB JJISl PEHICHUS PA3JIMYHBIX 33]a4 U3 MAaTEMaTHKH,
CMEXHBIX [IPEAMETOB, U3 PEATILHON IIPAKTUKH.
Hcnonp30BaTh CBOMCTBA CTENEHEM € HATypaJbHBIMHM IIOKa3aTeasMU JUIs NpeoOpa3oBaHUs
BBIPKEHHUM.
YpaBHeHHsI M HEPABEHCTBA
PewaTte nuHElHbIE ypaBHEHUS C OJHOM NEPEMEHHOW, NpHUMEHss IpaBuUja Iepexoja OT
HCXOJIHOTO YpaBHEHUS K pPaBHOCUIBHOMY eMy. lIpoBepsATh, fABISETCS JIM YUCIO KOpPHEM
YpaBHEHUS.
[TpumeHsTH rpaduyeckre METOIBI TPH PEIICHUHN JIMHEHHBIX YPABHEHUH U UX CUCTEM.
[TonGupath mpUMepbl Map YKCEN, SBISIOMIMXCS PEHICHHEeM JHMHEHHOrOo ypaBHEHHUS C ABYMS
[IEPEMEHHBIMM.
Ctpouth B KOOPAMHATHOM IJIOCKOCTH TpaduK JMHEHHOTO ypaBHEHUS C JIByMS M€PEMEHHBIMU,
HOJIB3YACh TPAaPUKOM, TIPUBOIUTH IPUMEPHI PEIICHUST YPAaBHEHUSI.
Pemate cucreMbl JABYX JMHEHHBIX YpaBHEHUW C JBYMs NE€PEMEHHbIMU, B TOM YHCIE
rpaduyecku.
CocTaBiATh M pemnars JUHEHHOE YPaBHEHUE WM CHUCTEMY JIMHEWHBIX YPABHEHHMH 10 yCIOBHIO
3a/1a41, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M ITOJIy4EHHBIN pe3yibTart.
DOyHKIUH
N300pakath Ha KOOPAMHATHOW TPSIMOM TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM KOOpJWHATaM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3aIIMChIBATh YHUCIIOBBIE IPOMEXKYTKH Ha aIreOpandyeckoM si3bIKe.
OtmeudaTh B KOOPAMHATHOM IMJIOCKOCTH TOYKH IO 3a/laHHBIM KOOpJMHATaM, CTPOUTH IpaduKu
auHeHHbIX QyHKIMH. CTpouTh rpaduk GyHKIuU Y = [X|.
OnucelBaTh € MOMOUIBIO (PYHKIMIM H3BECTHBIE 3aBHCHUMOCTH MEXAY BEJIWYMHAMM: CKOPOCTH,
BpeMs, pAacCTOSHUE, l€Ha, KOJWYECTBO, CTOUMOCTb, INPOU3BOAMTEIBHOCTb, BpEMs, OO0BEM
paboTHL.
HaxonuTh 3HaueHune GyHKIMU 1O 3HAYEHUIO €€ apryMeHTa.
[Tonumate rpaduueckuii crnoco0 TMpejCTaBiICHUS W aHaIW3a HHPOPMAIUM, H3BIEKaTh U
UHTEPIPETHPOBATH HHPOPMAIIUIO U3 TPa(GUKOB peanbHbIX MPOLIECCOB U 3aBUCUMOCTEH.
K xoniy o6y4uenus B 8 kiacce 00yJaroniuiics MoyIuT CICIYIONTUE TPEIMETHBIC PE3YIbTATHI:
Yucia v BbIYUCTICHUA
Hcnonb30BaTh HavalbHBIE MPEACTABICHUS O MHOXKECTBE JCMCTBUTENBHBIX YHCENT JUIS
CpaBHEHMsI, OKpYIJIEHUS M BBIYUCICHHHA, M300pa)kaTh JIEHCTBUTENbHbIE YMCIa TOYKAMH Ha
KOOPJIMHATHOW IIPSIMOM.
[TpuMeHATh MOHATHE apUPMETHYECKOr0 KBAJAPATHOTO KOPHS, HAXOAWUTh KBaJpaTHbIE KODPHHU,
UCIONIb3YSl TIPU HEOOXOJMMOCTH KaJbKYJATOp, BBIINOJHATH NPeoOpa3oBaHUSl BbIPAKEHUH,
CoZIepKaIIMX KBAaPAaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.



Hcnonb30BaThk 3anKcy OONBIIMX M MaJIbIX YHCEN C MIOMOUIBIO ECATUYHBIX IpoOel U cTerneHei
yucna 10.

AJredpanyeckne BbIpasKeHHsI
[TpuMeHsTh MOHATHE CTEMEHHU C IIeJIbIM MOoKa3aTelieM, BBIIOIHATh TPeoOpa3oBaHus BbIPAKEHUH,
COJIePIKAIINX CTETIEHH C IEJIBIM MOKa3aTeIeM.
BbINOTHATE TOXAECTBEHHBIE MPEOOpa30oBaHMsl PAMOHAIBHBIX BBIPAXKEHUM HAa OCHOBE MPaBUII
JNEHCTBUI HAJl MHOTOYWICHAMH U aJITeOpanvdeCcKUMHU JIPOOSMHU.
PacknaapiBaTh KBaJIpaTHBIN TPEXUICH HA MHOKUTEIH.
[TpumeHsTh TpeoOpa3oBaHMs BBIPAKECHUN IS PEUICHUs Pa3IMYHBIX 3a]ad W3 MaTeMaTHKH,
CMEXHBIX MPEIMETOB, U3 pEabHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA
Pemarp nuHeliHble, KBaJpaTHbIE YPaBHEHUS U PAallMOHAIbHBIC YPaBHEHUS, CBOJSIINECS K HUM,
CHCTEMBI JBYX YPaBHEHHH C ABYMsI IEpEeMEHHBIMHU.
[IpoBoauTh TpoCTeilIne HCCIeIOBAHUS YPABHEHMM U CHUCTEM YpaBHEHUN, B TOM YHUCIE C
OpUMEHeHHEM TIpadUYecKuX TpeACTaBICHUI (ycTaHABIMBAaTh, MMEET JHM YPaBHEHUE WU
CUCTEMa YPaBHEHMI peIlIeHusl, €CIIi UMEET, TO CKOJIbKO, U IIpoYee).
[Tepexoauth OT caoBecHON (HOPMYITHPOBKH 3a7audl K €€ anreOpandeckoil MOJeNu ¢ TOMOIIBIO
COCTaBIICHUS] ypaBHEHUS WM CHUCTEMbl ypaBHEHUH, UHTEPIPETHUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a]1a41 TIOJTY4YECHHBINA Pe3ysIbTaT.
[IpuMeHsTh CBOWCTBAa YHCIOBBIX HEPABEHCTB [UIsI CPABHEHUS, OILICHKH, pEIlaTh JIHMHEHHbIE
HEpaBEHCTBA C OJHOM TEPEeMEHHOW M HMX CHCTEMBI, JaBaTh TIpadUYecKyl0 HILTIOCTPAIUIO
MHO>KECTBa pelICHII HepaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUH
[Tonnmath U HCIONB30BATh (PYHKIIMOHAIBHBIE TOHATUS U A3BIK (TEPMHHBI, CHMBOJIHUYECKHE
0003HaYCHMSI ), ONIPEISIIATh 3HAYCHHE (PYHKIIMH 110 3HAYCHUIO apryMEHTa, ONPEACIIsAThH CBOHCTBA
byHkmK 1o e€ rpaduky.
CrtpouTtsb rpaduku JIeMEHTAPHBIX (YHKINN BUIA:
y =k/X,y=x2,y=x3,y = |X|, y = VX, OIHCHIBATH CBOJCTBA YHCIOBON bynkiuu no e€ rpaguky.
K xoniy o0y4yeHus B 9 kiacce o0yJarouuics MoyquT CICIYIONTUE TPEIMETHBIE PE3YJIbTATHI:

Yuci1a 1 BLIYUCICHUA
CpaBHHBATh ¥ YIOPSIIOYMBATH PAlHOHAIEHBIC M HPPAIIHOHAIEHBIC YHCIIA.
Bremonusate apudmernueckue ACHCTBHS C PpalMOHANBHBIMU YHCIAMH, COYeTas YCTHBIE H
MUCHMEHHBIC TIPUEMBI, BBITIOIHSTH BEIYUCICHHS C MPPAMOHATHHBIMH YHCIIAMH.
HaxonuTh 3HaueHMs CTeleHell ¢ IeIbIMU I0Ka3aTesIIMU M KOPHEH, BBIUMCIATH 3HAUYEHUS
YHCIIOBBIX BBIPAKEHUI.
OKpyrisTh AEMCTBUTENBHBIC YMCIA, BBIIOJIHATH MPUKUIKY PE3yJIbTaTa BBIUMCICHHM, OLEHKY
YHCIIOBBIX BBIPAKEHUI.

YpaBHeHHS U HEPABEHCTBA
Pemate nuHEWHBIE W KBagpaTHBIC ypaBHEHHsS, YPAaBHEHHS, CBOMSIIMECS K HHUM, MPOCTEUIIHE
JpOOHO-pallMOHATIbHBIE YPABHEHUS.
Pemate cucteMbl NBYX JMHEHHBIX YPaBHEHHH C JBYMS TIEPEMEHHBIMH W CHUCTEMBI JIBYX
YpaBHEHMI, B KOTOPBIX OJHO YpaBHEHHE HE SIBJISETCS TMHEHHBIM.
Pemrate TeKCTOBBIC 3aaul anreOpanvecKuM CIIOCOOOM C TIOMOIIBIO COCTABIICHHS YpaBHEHUS
WM CUCTEMBI IBYX YPaBHEHHH C IByMsI IE€PEMEHHBIMHU.
IIpoBoNTH TpOCTEWIINE HUCCIENOBAHMUS YPABHEHUN M CHCTEM YpaBHEHUH, B TOM 4YHUCIE C
NpPUMEHEHHEeM TrpauuecKux TMpeAcTaBlIeHU (yCTaHABIMBAaTh, HMMEET M YpaBHEHUE WU
crcTeMa YpaBHEHUI peIIeHs, €CIIi IMEET, TO CKOJIBKO, B TIpovee).
Pemate nuHeliHbIE HEpAaBEHCTBA, KBAaJpaTHbIC HEPABEHCTBA, M300pakaTh pElIeHNE HEPAaBEHCTB
Ha YKMCIIOBOM IIPSIMOM, 3aIIMChIBAaTh PEIICHHUE C TOMOIIBI) CUMBOJIOB.



Pemate cucTeMbl JMHEHHBIX HEPABEHCTB, CHUCTEMBbl HEPABEHCTB, BKIIIOYAIOIIME KBaJIpaTHOE
HEPaBEHCTBO, N300pakaTh pEIEHHE CHUCTEMbl HEPABEHCTB Ha YMCIOBOH IMpPSIMOM, 3alUCBIBATh
pELIEHHUE C IIOMOIIBI0 CUMBOJIOB.
VMcnonb30BaTh HEpaBEeHCTBA P PEIICHUH Pa3IMYHbIX 33/au.

DOYyHKUUH
Pacnio3HaBaTh (DyHKIMM H3ydyeHHBIX BUJIOB. IloKa3bIBaThb CXEMaTHUECKH pACIOJIOKEHUE Ha
KOOPJMHATHOM TUIOCKOCTH TpadukoB Gpynkumid Buna: y = kX, y =kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X, y = ||, B 3aBHCHMOCTH OT 3HAUYeHHi1 KOIDDUIHEHTOB, ONMUCHIBATH CBOHCTBA
byHKUINH.
CrpouTth 1 U300paxarh CXeMaTUUECKU IrpaduKu KBaJpaTUUHBIX (YHKLMH, ONHUCHIBATh CBOMCTBA
KBaJPAaTUYHBIX (GYHKLUH 110 UX rpaduxam.
Pacnio3HaBaTh KBajpaTHuHyl (yHKIUIO 10 (opMyse, NMPUBOAUTH IPUMEPHl KBaJpaTUYHBIX
(byHKUMN U3 pealbHOW KU3HH, PU3UKU, TECOMETPUH.

YucJi0BbIe N0CJIEA0BATEILHOCTH M IIPOIPecCHH
Pacno3naBare apu(METHUYECKYI0O U TE€OMETPHUYECKYIO IPOTPECCHH IPH Pa3HBIX CIocobax
3aJlaHuA.
BBINMONHATE BBIYMCIEHUS C HCIOJNB30BaHUEM (OpMyl N-TO UiIeHa apu(QMETHYEeCKOH W
reOMEeTPUYECKOM porpeccuii, CyMMbI IEPBBIX N YJIECHOB.
N300pakaTh 4ieHbI OCIEI0BATEIBHOCTH TOYKAMH HA KOOPJHHATHON TUIOCKOCTH.
Pemate 3amaun, CBA3aHHBIE C YMUCIOBBIMU I1OCIEA0BATEIbHOCTSIMM, B TOM YHUCIIE 3a/aud M3
peaIbHOM >KU3HM (C UCIOIb30BAaHUEM KAJIbKYJISATOPA, HUPPOBBIX TEXHOJIOTUN).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Nen/m  HaumenoBanue pasjienos H TeM K i (uudposrie)
NporpamMMbIl Bcero 061-ITp0.JILHI>Ie pﬁaKT"quK"e o0pa3oBaTejibHbIE
padoThbl padoThbI pecypeI
bubnuoreka LHOK
1 Yucia 1 BeruuciaeHus. Panmonansaeie yucna | 11 1 hitps://m.eds0o.ru/7f415090
bubnuoreka LHOK
2 AJIreOpanieckue BLIpakenns 20 1 https://m.edso00.ru/7f415b90
bubnuoTeka HOK
3 Y PaBHEHNS U HEPABCHCTBA 14 1 https://m.edso00.ru/7f415b90
bubnmmoreka HOK
4 Koopaunarst u rpaduxu. Gynkuun 17 1 https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHME M 000OIIEHNE 6 1 Eubmorexa HOK

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 68 9)

https://m.edso0.ru/7f415b90



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

8 KVIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
Ne i/m | HaumeHoBaHue pa3ieioB U TeM Kontpobupe  IpakTHueckue (uudposBbie)
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
1. Yucna u Beruncnenus. KBaapatasie KopHH 8 BHGJ_IHOTeKa LOK
https://m.edsoo.ru/7f417af8
5 Yucina u Beruncienus. CTeneHp ¢ UenbIM 6 bubnmoreka [JOK
' [I0Ka3aTesleM https://m.edsoo.ru/7f417af8
3 AnreOpanueckue BeipaxeHus. KBaapaTHbrii 5 bubnnoreka [JOK
' TpEéXuiieH https://m.edsoo.ru/7f417af8
4 AnreGpanyeckue BhIpaXeHHs. 11 bubmmoreka [JOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHuenus u HepaBeHcTBa. KBanpaTHbie 13 bubmmoreka [JOK
YpaBHEHUs https://m.edsoo.ru/7f417af8
6 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 7 bubnnoreka [JOK
' YPaBHEHHUH https.//m.edsoo.ru/7f417af8
7. VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 9 Egggﬁﬁfg&%gﬁ%f 117af8
8. Oynkunn. OCHOBHbBIE TOHATUS 3 Egggﬁ;f;;ggﬁf 1174f8
0. Oynkiuu. YucnoBeie PyHKITUN 7 Egggﬁ;f;;ggﬁf 1174f8
10. [ToBTOpenue u 0600IIEHNE 2 Egggﬁ&f&%ggﬁf 417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Nen/m  HaumeHoBaHuMe pa3aesioB U TeM K n (uudposbie)
NPOrpaMmbl Bcero 0;[ TPOJIBHBIC pglKTI/I‘lGCKI/Ie o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesi
1 Yucna u BeluncieHus. JleicTBUTEIbLHbBIC 9 bubmuorexa [JOK
' yucna https://m.edsoo.ru/7f419d08
5 VYpaBHEHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnmoreka [JOK
' OJIHOM MepeMEeHHON https://m.edso00.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnuorexa [HOK
' ypaBHEHUU https://m.eds0o.ru/7f419d08
bubnnoreka IIOK
4. YpaBHeHus 1 HepaBeHCTBa. HepaBeHCcTBa 16 1 https://m.edsoo.ru/7§419d08
bubnnoreka IIOK
> PyHKiH 16 . https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
6. YucnoBble MOCIEA0BATEIBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 18 1 bu6nmoreka [IOK
' 3HaAHUUN https://m.edso0o.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KJIIACC
Kon .
1poBepsieMOro IIpoBepsiembie _NpeIMeTHBIE  Pe3yJILTAThl - 0CBOEHUs  OCHOBHOI
pe3ybTaTa 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT0 00111er0 00pa30BaHusI
1 Yucna v BBIYUCIICHUS
11 Bb{HOJ‘IHﬂTB, coueTasi yCTHbIE U TUCbMEHHbIE TPUEMBI, apuPMETHIECKHE
JEHCTBUS C pAIlMOHATBLHBIMU YHCIIAMU
Haxonuts 3HAYCHUS YHCIIOBBIX BBIpXKCHUH, MPUMCHSIT
1.2 pPa3HOOOpa3HbIe CIIOCOOBI W MPUEMBI BBIUMCICHUS 3HAYCHHH JPOOHBIX
BBIPXCHHH, COIEPKAIUX OOBIKHOBEHHBIC U ACCATHUYHBIC APOOH
[lepexoguts oOT oxHOW (OpMBI  3amuMcCH  4YUCENl K  JIPYrou
13 (mpeoOpa3oBBIBaTh  JECATUYHYIO  JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0O B JECATHYHYIO, B YaCTHOCTH, B OECKOHEYHYIO
JECATUYHYIO IPO0Bb)
1.4 CpaBHUBATH U YIOPSAIOUYMBATH PALIMOHAIBHBIE YUCIIA
1.5 OKpyrJTh uncia
BBINONMHATE TPUKUAKY U OLEHKY pe3yjibTaTa BBIYMCICHUH, OLIEHKY
1.6 3HAYEHUI YMCIIOBBIX BBIPAKEHUI. BBINMONHATH OEHCTBUS CO CTEMEHIMHU
C HaTYPAIbLHBIMH [TOKA3aTEIISIMHU
17 [IpuMeHSITh TPU3HAKH JIETMMOCTH, Pa3lIOKCHHEe Ha MHOXKUTEIH
HATYypaJIbHBIX YUCEIl
Pemarp  mpakTUKO-OPHEHTUPOBAHHBIE  33/a4d,  CBA3aHHBIE  C
18 OTHOLICHHUEM BEIMHH, NPONOPLUHOHATLHOCTIO BEHIHH, NPOLCHTAMH,
UHTEPIPETUPOBATH PE3YNIbTAThI PEIICHUS 3a/1a4 ¢ YIETOM OrpaHUYCHHUIA,
CBSI3aHHBIX CO CBOMCTBAMHU PACCMATPUBACMBIX OOBEKTOB
2 Anrebpanyeckue BhIpaXeHUs
21 Hcnonp3oBaTh  anreOpamyecKyrd TEPMHHOJOTHIO H  CHMBOJIHUKY,
MIPUMEHSITH €€ B IPOIIECCe OCBOCHUS yUeOHOT0 MaTepHana
99 Haxonuth 3HaueHUs: OyKBEHHBIX BBIPAKEHHUH MPU 3aJaHHBIX 3HAYCHHIX
TIEPEMEHHBIX
23 BremonHsATe mpeoOpa3oBaHUs 1I€TIOTO  BBIPAKEHHUS B MHOTOUJICH
MIPUBEICHUEM TI0JIOOHBIX CIIAraeMBbIX, PACKPBITHEM CKOOOK
BBIOTHATE YMHOKEHHE OJHOWICHA HA MHOTOWICH W MHOTOYICHA Ha
24 MHOTOYJIEH, TPUMEHATH (QOpMyJbl KBaJpaTa CyMMbl M KBajpara
pa3HOCTH
OCyIEeCTBISITh Pa3I0KEHUEe MHOTOWICHOB Ha MHOYKHTEIIA C ITOMOIIBIO
2.5 BBIHECEHUS 32 CKOOKHM OOIIEro MHOKUTEJNS, TPYNIHUPOBKU CIIaraeMbIX,
MIPUMEHEHUS (HOPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [TpuMeHsTh TTPeoOpa3OBaHUsT MHOTOUYICHOB JUIS PEIICHNS PasIIIHEIX
3aJ1a4 U3 MaTeMaTUKU, CMEKHBIX MTPEIMETOB, U3 PEATbHON MPAKTHKU
57 Hcnons30BaTh CBOWCTBA CTETIEHEH ¢ HATYPATbHBIMH MOKA3aTEISIMH IS
npeoOpa30BaHUsI BRIPAKEHUN
3 YpaBHEHUS 1 HEPaBEHCTBA
31 Pemate JMHEVHBIE YpaBHEHHS C OJHOW IIEPEMEHHOM, IIPUMEHSA

mpaBujia nepexoJa OT UCXOAHOI'0 YpaBHCHHUA K PABHOCHIIBHOMY €MY.




[TpoBepsTh, SIBISETCS JIM YUCIIO KOPHEM ypaBHEHUS

[TpumensaTh rpadudeckue METOABI TP PEIICHUH JTUHEHHBIX YPaBHCHUM
1 UX CUCTEM

3.2

33 [TonGuparh mpuMephl Hap YUCEN, SBISIOMIUXCS PEHICHUEM JHHEHHOTO
' YPaBHEHHs € ABYMs IEPEMEHHBIMU

Ctpouth B KOOPJUHATHON IUIOCKOCTH IpadUK JIMHEHHOTO YpaBHEHHUS C
3.4 JIBYMsl TIEPEMEHHBIMU; MOJb3YACh TpaQHUKOM, NPUBOIUTH HPUMEPHI
pelIeHUs] ypaBHEHUS

Pemarthb cucteMbl IBYX JTUHEHHBIX YpaBHEHHI C JBYMsI IEPEMEHHBIMU, B

3.5
TOM YHcJIIe rpaduiecKu

CocraBiATh M pelaTh JUHEHHOE YPaBHEHHE WJIM CHUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH 110 YCIOBHIO 3aJ1a4M, UHTEPIPETUPOBATh B COOTBETCTBUHU C
KOHTEKCTOM 3aJa4 IOJYYEHHBIN pe3yabTaT

4 Koopaunate! u rpadpuku. yHKIMN

I/I306pa>1<aTb Ha KOOpI[PIHB.THOfI HpHMOﬁ TOYKH, COOTBCTCTBYHOLIUC
4.1 3aJaHHbIM KOOpAWHAaTaM, JIy4dd, OTPC3KH, HHTCPBAJIbI, 3allUCbIBATbH
YU CJIOBBIC IPOMCIKYTKH Ha anre6pa1/1quKOM SA3BIKC

OtrMmedaTh B KOOPAMHATHOW IIJIOCKOCTHM TOYKM 1O  3aJaHHBIM
KOOpAWHATAM

4.2

Crpouts rpaduxu muHeiHbIX QyHKIUH. CTpouTth rpaduk pyHkuum y =

4.3
[X]

OnuceiBaTh € MOMOIIBIO (PYHKUIMH H3BECTHBIE 3aBUCUMOCTH MEXIY
4.4 BEIMYMHAMU: CKOPOCTb, BpEMs, pacCcTOSHHE, LIeHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOIUTEIILHOCTD, BpeMsl, 00BEM padOThI

4.5 HaxonuTh 3HaueHune HyHKIMK IO 3HAYEHUIO e€ apryMeHTa

[Tonumate rpaduueckuwii crmocod TMpencTaBleHUS ¥ aHAJIHM3a
4.6 uHpOpMallMY, U3BJIEKATh W HUHTEPIPETHPOBATH HHPOPMALUIO U3
rpaMKOB peabHbBIX MMPOLIECCOB U 3aBUCUMOCTEN

8 KUIACC
Koxa .
HpoBepsIeMoro IIpoBepsiemble _NpeIMETHbIE  Pe3yJILTATHL  OCBOGHHA  OCHOBHOH
pe3ybTaTa 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 06pa3oBaHusA
1 Uucna u BBIYUCIECHUS
Hcnonp30Bath HavaJbHbIE MIPEICTABIICHHS 0 MHOYECTBE
11 JNEHCTBUTENFHBIX YHCEN ISl CpaBHEHHS, OKPYIJICHHUS W BBIYUCIICHHH,
n300pakaTh JCHCTBUTENIbHBIE YHCIIA TOYKAMH HA KOOPIMHATHONW IPAMOi
[TpuMeHATH MOHATHE apU(PMETUYECKOTO KBAJPATHOTO KOPHS, HAXOAWUTh
19 KBaJpaTHbIE KOPHH, HCIONB3ysd TPU HEOOXOJUMOCTH KaJbKYJSATOP,
BBINOJIHATE PeoOpa3oBaHusl BBIPAKEHUH, COJEp)KAlIMX KBaJpaTHbIE
KOpHH, UCIIOJIb3ys CBOMCTBA KOPHEM
13 Hcnonp30BaTe 3amuick  OONBIIMX ¥ MajJbIX YHCET C TIOMOIIBIO
JIeCATUYHBIX ApoOeil u creneHei yncna 10
2 AnrebpanuecKue BbIPAXKEHUS
21 [IpuMeHATh TOHATHE CTENEHH C ILeNbIM I[OoKa3aTeJeM, BBINOJIHATh

npeoOpa3oBaHMsl  BBIPAXKECHHUH, COACpKAIIUX CTENEHH C  IEJIBIM




ImoKasarcjicM

BrimonusaTe TOXKIECTBEHHbBIE npeoOpa3oBaHus paroHaIbHbBIX

2.2 BBIDQKECHUI HA OCHOBE MpaBWJl JCHCTBUM HAJ MHOTOYWIEHAMH U
anreOpanvdecKuMHu IpoOSMH
2.3 PackmanbiBaTh KBaApaTHBIA TPEXUICH HA MHOKUTEIH
24 [IpumeHaTh TpeoOpa3oBaHUs BBIPAKESHUN IS pemelinﬂ Pa3IUYHBIX
3a/1a4 U3 MaTeMaTUKU, CMEXHBIX MMPEAMETOB, U3 PEAIbHON MPAKTUKHU
3 YpaBHEHUS U HEPABEHCTBA
Pemate nuHEWHBIC, KBagpaTHbIC YpaBHEHUS W  palldOHAIbHBIC
3.1 yYpaBHEHUs, CBOJAIIMECS K HHUM, CHUCTEMBI JBYX YpPaBHEHHHl C JIByMs
MepEeMEHHBIMHU
[IpoBOUTh MpOCTEHINME WCCICIOBAHUS YPaBHEHUW U  CHCTEM
39 YpaBHEHHUIA, B TOM YHCJIEC C MPUMEHEHHEM TrpapUueCcKuX MpeICTaBICHHIMA
' (ycraHaBnmMBaTh, HMMEET JM YpaBHEHHWE WJIM CHCTEMa ypaBHEHUU
pEIIeHUs, €CJIU UMEET, TO CKOJIBKO, U TTpoUee)
[TepexoauTh OT ciiOBECHON (OPMYITHPOBKH 3a7auu K €€ anredpanyeckon
33 MOJIEJIM C MOMOIIBI0 COCTABIICHUSI YPABHEHUS WM CUCTEMBI ypaBHeHHﬁv,
WHTEPIPETUPOBATh B COOTBETCTBHUU C KOHTEKCTOM 3a/layd TOJY4YECHHBIN
pe3ynbTaT
[IpuMeHATh CBOWCTBA YHCIIOBBIX HEPABCHCTB JJIA CPaBHEHUS, OIICHKH,
34 pelmaTh JUHEWHbIE HEPABEHCTBA C OJHOM MEPEMEHHOW M HMX CUCTEMBI,
' JaBaTh rpaUuecKylo WILTIOCTPALUI0 MHOXKECTBA PEIICHUI HEPABEHCTBA,
CHUCTEMBI HEPABEHCTB
4 OyHKIIUU
[Tonnmath ¥ HKCHONB30BaTh (DYHKIHMOHAIBHBIE TOHATUS U S3BIK
41 (TepMHUHBI, CUMBOJIMYECKHME OOO3HAYEHHUsI), ONPEAENATh 3HAUCHUE
' GYHKIIMH TI0 3HAYEHUIO apryMEHTa, OMpEeeNaTh CBOWCTBA (YHKIUU IO
e€ rpaduxy
42 CrpouTth rpaduku 3j1eMeHTapHbIx GyHKIUN Buga: y = k/x; y=k/X, y =x2,
y = X3, y = [x|, onmHiCchIBaTh CBOMCTBA YMCIOBOM (PyHKIIMHU IO €€ TpaduKy
9 KJIACC
Kona .
A ——— IIpoBepsiembie UnpenMeTHHe pe3yabTaTbl  OCBOEHHMSl  OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHUs
pe3yJabTara
1 Uucna v BEIYHUCICHUS
11 CpaBHMBATh U yNOPSAJOUYUBATH PALIMOHAIBHBIE U HPPAllMOHAIbHBIEC YUCIIA
BeimonaaTe apudmeTndeckue MEHWCTBHS € pallMOHATBHBIMH YHCIAMH,
1.2 coueras YCTHbIE U MHUCHbMEHHBIE MPHUEMBI, BBINOJHATH BBIUKUCIEHUS C
HUPPAMOHATIEHBIMU YU CIIAMA
13 HaxoanTe 3HaueHHWs CTeNeHEH C HeJ'H)IMI:I MOKa3aTeJsIMA M KOPHEW,
BBIYHCIISTh 3HAYEHUS] YUCIIOBBIX BBIPAXKEHUN
14 OKpyriTh uﬂeﬁCTBHTeHBHBIe 4uca, BLIHOJEHSITB MPUKUJIKY pe3yJsbTara
BBIYHCIICHHM, OIEHKY YMCJIOBBIX BBIPAXKEHUN
2 YpaBHeHUs 1 HEpaBEHCTBa
2.1 Pemate nuHelHbIE U KBaJApaTHBIE YPAaBHEHUS, ypaBHEHUS, CBOISIIINECS K




HUM, POCTENIINE TPOOHO-pAllMOHANBHBIE YPABHEHHUS

2.2

PemaTte cucteMbl IBYX JTUHEWHBIX YPaBHEHUU C ABYMS TIEPEMEHHBIMH U
CHUCTEMBI JIByX YpaBHEHHH, B KOTOPBIX OJIHO YPaBHEHHUE HE SIBIIACTCA
JIMHEHHBIM

2.3

Pemate TekcTOBBIE 3aJauM aireOpandeckMM CIOCOOOM C IOMOMUIbIO
COCTABJICHUSl YPaBHEHHs WM CHUCTEMBI JBYX YPaBHEHHM C JBYMs
[IEPEMEHHBIMU

2.4

2.5

2.6

2.7

3.1

[IpoBoguTh DIpOCTEHMIIME HCCIENOBAaHUS YPaBHEHHH M CHCTEM
YpaBHEHHIA, B TOM YHCIE ¢ IPUMEHEHNEM Ipa)UuecKUX MpeICTaBICHUH
(HampuMep, yCTaHaBIMBAaTh, HUMEET JM YypaBHEHHWE WIM CUCTEMaA
YPaBHEHUH PELLIEHUs, €CIIU UMEET, TO CKOJIBKO)

Pemate nuHelHbIE HEPABEHCTBA, KBapPAaTHBIC HEPABEHCTBA, N300paXKaTh
pEIIEHNE HEPABEHCTB HA YMCIOBOM NIPSIMOM, 3allUChIBaTh PELICHHUE C
IIOMOILBIO CUMBOJIOB

Pemrate cuctemMbl ITUHEHHBIX HCPAaBCHCTB, CHCTCMbl HCPABCHCTB,
BKJIIOYAOMUME KBAAPATHOC HEPABCHCTBO, 1/1306pa>1<aTb pPECIICHUC CUCTCMbI
HCPAaBCHCTB Ha YHCI0BOM HpHMOﬁ, 3allMCbIBATh PCHICHHUC C IMOMOLIBIO
CHMBOJIOB

Vcronp30BaTh HEPABEHCTBA NP PEIICHUH PA3IMYHbBIX 3324

OyHKINU

Pacrio3naBath (QyHKIMK M3y4eHHBIX BUIOB. [I0Ka3bIBaTh CXEMaTHYCCKH
pacIoyio’KeHNEe Ha KOOPIUHATHOM IJIOCKOCTU TpaduKoB (PyHKIMIA BHA:
y=kx, y=kx+b, y=k/x, y=ax*+bx+C, B 3aBHCUMOCTH OT 3HAYCHHI
K02 (UIIMEHTOB, OMICHIBATh CBOMCTBA (DYHKIIUN

3.2

[Toka3bIBaTh CXeMaTHYECKH PACIIOJIOKEHNE Ha KOOPAWHATHON TNIOCKOCTH
rpapukoB ¢yHkmmii Buga Y = VX, Y = |[X| U ommcHIBaTH CBOWCTBA

byHKIMI

3.3

3.4

4.1

Crpouth ¥ wu300pakaTh CXeMaTW4YeCKH TpauKu KBagpaTHUHBIX
GyHKUMH, ONHMCHIBATH CBOMCTBAa KBaJPaTHUHBIX (YHKIUH MO MX
rpaduxkam
PacniosHaBath KBampaTuuHyro (QYHKOHIO 10 ¢GopMyse, NPUBOIUTH
OpUMEpbl KBaJpaTUYHbIX (QYHKUMNA M3 peaJbHOM KHU3HH, (U3UKH,
TeOMETPHH

ApudmeTrndeckasi U reOMeTpUYeCcKas IpoOrpeccuu

Pacno3naBaTh apudmMeTHyecKyr0 M TeOMETPUYECKYIO0 IMPOTpecCUr MpH
pasHbIX crioco0ax 3aJaHus

4.2

BBINONHATE BBIYUCIEHHS € WCHOJb30BaHUWEM (QOpMysI N-ro wieHa
apuQMEeTHYECKOll U TEOMETPUYECKOM Mporpeccui, CymMmbl MHEpPBHIX N
YJICHOB

4.3

N300pakath 4WiieHbl TOCIEIOBATEIIPHOCTH TOYKAMHU HAa KOOPIMHATHOU
IUIOCKOCTH

4.4

Pemarp 3agaun, CBA3aHHBIE C YMCIOBBIMU I1OCJIEOBATEIBbHOCTSIMHM, B
TOM 4YHCJI€ 3aJayd M3 peaJbHOM JKUM3HU (C  HCIOJIb30BAaHUEM
KaJIbKYJISTOPa, IU(POBHIX TEXHOJIOTHIA)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KITACC
Kon IIpoBepsieMblii 31eMeHT cOAepP/KAHUSA
1 Yucna u BBIYUCIECHUS
JpoOu OOBIKHOBEHHBIE M JECATUYHBIE, MEPEX0] OT OAHOM (OPMBI 3alUCH
11 npobeit xk apyroi. IloHsTHE palMOHANBHOTO YHCIA, 3alUCh, CPaBHEHHE,
YIOPSIOYUBAHUE PALMOHATIBHBIX YHCEI
19 Apudmerndeckue IeMcTBUS ¢ pallMOHAIBHBIMU YnciaMu. Pemenue 3agay u3
peaybHOM MPaKTHUKU HA YaCTH, Ha 1poou
13 CreneHp C HaTypaJbHBIM IIOKa3aTeJeM: OIpEleleHue, NpeoOpa3oBaHUE
BBIPa)KEHUI1 Ha OCHOBE OINPEIEEeHNUs, 3aUCh OOJIBLINX YUCEll
14 [TponieHThl, 3amUCh MPOLEHTOB B BUJE IpoOM U JIpoOM B BUAE IPOLICHTOB.
Tpu OCHOBHBIE 33/1a4 HA MTPOLIEHTHI, PELLICHUE 33/1a4 U3 PEaJIbHON IPAKTUKU
15 [IpumeHeHHe TPU3HAKOB  JEJIMMOCTH, Pa3JIOKEHHE Ha  MHOXKUTEIH
HaTypaJbHbIX YHCENT
16 PeanbHble  3aBucMMOCTH, B TOM 4ucie mpsMas U oOpaTHast
IPONOPLHUOHAIBHOCTH
2 Anrebpanyeckue BhIpaXeHUs
21 [TepemenHble, YMCIOBOE 3HAUCHHE BBIPAXKEHUS C MepeMeHHOU. JlomycTuMble
3HAYCHUs IEPEMEHHBIX
29 [IpencraBieHne 3aBUCUMOCTH MEXJY BEIMYMHAMU B BUIE (HOPMYIIBL.
Beruucnenus no gpopmynam
23 [TpeoOpa3oBanue  OYKBEHHBIX  BBIPDAKEHHH, TOXIECTBEHHO  DPAaBHBIC
BBIPA)KEHUS
2.4 CBoIiCcTBa CTENEHU C HATYPaJIbHBIM I1OKa3aTelIeM
o5 OpHounensl 1 MHOrowieHsl. CteneHb MHorowieHa. CioxeHue, BBIYMTaHUE,
YMHOXE€HHE MHOTOWJIEHOB
26 ®opMysbl COKpAIIEHHOTO YMHOXKEHUS: KBaJApaT CyMMbI U KBaJpaT pa3HOCTH.
dopmyna pazHOCTH KBaapaToB. Pa3nokeHue MHOrOYIEHOB Ha MHOXKHUTEIH
3 YpaBHeHUs
31 VYpaBHeHHe, KOpEHb YPABHEHNs, NpaBuia npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCUJIBHOCTb YpaBHEHUN
3.2 JIuneliHOe ypaBHEHHE ¢ 9}1H0171 nepeMeIiHoﬁ, YUCJIO KOPHEW JIMHEWHOIO
yYpaBHEHMsI, PEeLIEHNE JIMHEHHbBIX YpaBHEHUI
33 CocraBnenue ypaBHevHI/Iﬁ [0 YCJIOBHUIO 3a/1auM. PelieHue TeKCTOBBIX 3a/ay C
MOMOIIBIO YpaBHEHUH
3.4 JluneliHOE ypaBHEHUE C JBYMsl IEPEMEHHBIMH U €ro rpaduk
Cucrema NBYyX JIMHEHHBIX YpaBHEHUIH C JByMsl IepeMEeHHbIMH. Pemenue
3.5 CUCTEM YpaBHEHHI criocoOoM MoJACTaHOBKH. [IpuMepsl perieHus: TeKCTOBBIX
3a]1a4 ¢ IOMOIIbIO CUCTEM YPaBHEHUN
4 Koopaunats! u rpadpuku. @yHkuun
4.1 Koopaunara Touku Ha npsMOM
4.9 III/IcnmEBIe IIPOMEXYTKH. PaccTossHMe Mekay NBYyMs TOYKaMU KOOpPIWHATHOMN
IpSMOi
43 [TpsamoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca u opanHaATa

TOYKH Ha KOOpJIHHaTHOfI IIJIOCKOCTH




[Tpumepsr rpadukoB, 3amaHHBIX (GopMyrnamu. UTeHne rpaduKoB peaqbHBIX

4.4 .
3aBUCUMOCTEN
4.5 [Tonstue pynxuun. I'padux Gpynkiun. CoiicTBa HyHKIMN
4.6 Jlunetinas gynkuus, e€ rpaduk. ['padux yHkum y = [x|
47 Fpa(blzlqecicoe pELICHUE JIMHEMHBIX YPAaBHEHUM M CUCTEM JIMHEHMHBIX
ypaBHEHHH
8 KUIACC
Kona IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
1 Yucna u BBIYMCICHUS
11 KBangparupiii kopenb u3 uucna. llonste 00 WppanMOHAIBHOM YHCIIE.
JlecaTuuHble NPUOJIMKEHUS UPPALMOHATIBHBIX YHCEII
CpoiicTBa apudMeTHUeCKUX KBaJIpaTHBIX KOPHEH M MX IPUMEHEHUE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIPAKCHUN M BBIYHUCICHUSAM. JleficTBUTENbHBIC
qucia
1.3 CreneHsb ¢ 1eabIM MoKaszareseM 1 e€ cBoiicTBa. CTanaapTHas 3allUCh Yyucia
2 AnrebpandyecKkue BoIpaKeHUS
2.1 KBaapaTHbiil TpEXuiieH, pa3io)keHUe KBaIPaTHOro TPEXUICHA HA MHOKUTEIH
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO aliredpandeckon qpoou
2.3 CrnoxeHue, BBIYMTAaHUE, YMHOKCHHE, JICTICHNE alNre0panveckux Ipodei
2.4 PannonasibHbIe BbIpayKEHUS U UX IIpeoOpa3oBaHue
3 YpaBHEHUS U HEpaBEHCTBA
31 KBagpatHoe ypaBHeHme, ¢Gopmyia KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
Teopema Buera
3.2 Perienue ypaBHeHH, CBOISAIIMXCS K TMHEHHBIM U KBaIPaTHBIM
3.3 [Ipocreiimme ApoOHO-pallMOHATIBHBIE YPAaBHEHHS
I'padmueckas uHTEpnpeTanysi ypaBHEHUI C ABYMSI IEPEMEHHBIMU U CHUCTEM
3.4 JUHEWHBIX ypaBHEHUH ¢ IByMs nepeMeHHbIMU. [Ipumepsl peleHus cuctem
HEJIMHEWHBIX YpPAaBHEHUH C IBYMS IEPEMEHHBIMU
3.5 Perrenne TeKCTOBBIX 3a7a4 aNredpanyecKuM CrocoooM
3.6 UYmncioBbie HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpeMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JInHelHbIC HEPABEHCTBA C OJJHOM IIEPEMEHHOU
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHON IIEPEMEHHOM
4 OyHKIMH
41 Ilonartue ¢ynkuun. OOnacTe oOmNpeAereHUs U MHOKECTBO 3HAYCHHUH
¢bysaxuu. CriocoObl 3aJaHus PYHKIMMA
4.2 I'paduk pynkuun. YreHue cBOMCTB GyHKIIUH 1O e€ rpaduxy
4.3 [Ipumeps! rpadukoB GYHKIIHM, OTpaXkaroUX peaibHble IPOLECCH
44 @DyHKIIUM, OMUCHIBAIOIIME TMPSAMYI0 U OOpaTHYI MPONOPLUOHATIbHbIE
3aBUCHUMOCTH, UX TpapuKu
4.5 @yHkuu y =X y = X?
4.6 Oyukuuu y = [x, y = |x|
4.7 ['padmyeckoe penieHne ypaBHEHUH U CUCTEM ypaBHEHUI




9 KVIACC

Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucna v BBIYUCIICHUS
11 ParnronanbHple uucna, HppalMOHATIbHBIE YWCIA, KOHEYHbIE U OECKOHEUHbIE
JECATUYHBIE POOH
MHOKeCTBO JICUCTBUTEIHHBIX YHCE, ICHCTBUTEIBHBIC YHCTIa KaKk OeCKOHEYHBIE
12 JecsTHUHbIe ApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEXY MHOKECTBOM
JEHCTBUTENBHBIX YMCEN U KOOPAUHATHOMN npsMoil. CpaBHEHME 1E€HCTBUTENIBHBIX
yucell
1.3 Apudmerndeckue 1HUCTBUS C ACHCTBUTEILHBIMHI YACIAMU
Wzmepenusi, npuOimxeHus, oleHKH. PazMepsl 00bEKTOB OKpPYKAOILEro MHPA,
14 JUINTENILHOCTh TPOLECCOB B OKpyXkamomeMm wmupe. [IpubnmxénHoe 3HaueHue
BEJIMYMHBI, TOYHOCTh NpuOmmkenus. Okpyriaenue yucen. [Ipukuaka u orneHka
pe3yJIbTaTOB BBIYMCIIEHUI
2 YpaBHEeHHs 1 HEPaBEHCTBA
2.1 YpaBHEHHUsI C OHON TEpEMEHHON
2.2 JluneitHoe ypaBHeHue. PenieHne ypaBHeHH, CBOASIIUXCS K TIMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. PelieHue ypaBHeHHI, CBOASIIIMXCS K KBaIPATHBIM
24 BI/IKB"aL[anTHoe ypaBHeHze. [Ipumepsl pemieHus ypaBHEHHMH TpeTbe U
4eTBEPTOH CcTeNeHel pa3IoKeHHEM Ha MHOKUTEIH
2.5 Pemenne npoOGHO-paliiOHANBHBIX YpaBHEHUN
2.6 Cucremsl ypaBHeHUH
2.7 YpaBHeHHe ¢ ABYMs NIEPEMEHHBIMH U €ro rpaduk
2.8 Pemienue crucrem AByX JTMHEHHBIX ypaBHEHUI ¢ IBYMsI IEpEMEHHBIMU
29 PemeHUI/Ie CUCTEM JBYX YpaBHEHHUU, OJHO U3 KOTOPBIX JUHEHHOE, a apyroe —
BTOPOU CTETIEHU
2.10 I'padmuaeckas HHTEpIIpETAIINS CHCTEMBI YPAaBHEHUH C ABYMS IIEPEMEHHBIMA
2.11 PenieHune TeKCTOBBIX 3a/1a4 aJIreOpanyeckiuM cnocobom
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 PelieHre TMHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU
2.14 Pelienne cucteM ITUHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU
2.15 KBazpaTHble HepaBeHCTBA
216 ['padmyeckass uHTepHIpeTaysi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMS
MIePEMEHHBIMHU
3 OYHKIIH
31 KBamparnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapabona, kKoopAHHATHI
BEPIINHBI TapaboITbl, OCh CHMMETPUH TTapadoIIbI
3.2 I'padukn pynxiuit y=kx, y=kx+b u ux cpoiictea
3.3 I'paduku Gyrkimit y=K/X, y = X’ 1 ux cBOWCTBa
3.4 I'paduku byHKIHIT , 1 UX CBOMCTBA
4 YucnoBble NOCIEI0BATEIBHOCTH
41 Omnpeznenenue u crocoObl 3aJaHUSI YUCIOBBIX MOCIEI0BaTeNbHOCTEH. 3amanue
MOCIIEI0BATENbHOCTH PEKYPPEHTHOU hopmyInoit U popmyioii N-To uieHa
42 Apudmernueckass mporpeccus. Dopmynbl N-ro  uieHa apuPpMETHIECKOM
IPOTPECCUH, CYMMBI NEPBBIX N YJICHOB




I'eomeTpuyeckas mnporpeccus. Popmynbl N-TO 4Wi€HAa TIE€OMETPUUYECKOM

4.3 MIPOTPECCUH, CYMMBI TIEPBBIX N WICHOB

44 N3o0paxkenue wieHOB apU(PMETHUECKOM W TeOMETPUYECKOH MpOrpeccHii
TOYKAMHU Ha KOOPJMHATHOM MIIOCKOCTHU. JIMHEWHBINA U SKCITOHEHIIMATBHBINA POCT

4.5 CI1oXHBIC TTPOTICHTHI




IPOBEPSIEMBIE HA OI'D IO MATEMATHUKE TPEBOBAHHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJILHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Koxa
NpoBePSIEeMOro
TpedoBaHus

IIpoBepsiemble TpeOOBaHUSI K NPeAMETHBIM pPe3y/JbTATaM OCBOECHUS
OCHOBHOH o0o0pa3oBaTeJIbHOM NPOrpaMMbl  OCHOBHOIO  00MIero
oOpa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUSMU: MHOKECTBO, TIOJIMHOXECTBO, ONEpaIlu
HaJ MHOXECTBAMH; yMEHHE OIEPUPOBATH MOHATUSMHU: Tpad, CBIZHBIMA
rpad, naepeBo, IMKJI, NPUMEHSTh HUX IMpPH pEIICHUU 3a]ay; yMEHUE
UCIIONIb30BaTh TpaUUYecKoe MPEACTABICHHE MHOXECTB [UISl OINHCAHUS
pealIbHBIX MPOLIECCOB U SBJICHUH, IPU PELICHUH 33/1a4 U3 APYTrUX y4eOHBIX
MPEAMETOB

YMeHue onepupoBarh IOHATUSIMHU: OIPEICICHUE, aKCUOMa, TeopeMa,
JI0KA3aTeNbCTBO;  yYMEHHWE  pacrno3HaBaTh  HUCTUHHBIE UM JIOKHBIC
BBICKA3bIBAaHUS, TMPUBOJIUTH TPUMEPBl M KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS M OTPHIIAHUS BHICKa3bIBAHUI

YMeHue omnepupoBaTh MOHATUSIMHU: HATYpPaJbHOE YHCIO, IPOCTOE H
COCTaBHOE YMCJIO, JEIMMOCTh HAaTYypAJIbHBIX YHCEI, IPU3HAKU AEITUMOCTH,
1eJn0e YKUCIo, MOAY/b YKcia, OOBIKHOBEHHAs JIpoOb U AecATUYHas ApoOb,
CTaHJAPTHBIA BHUJ YHUCJIA, PALMOHAIBHOE YKCIIO, UPPALUOHAIBHOE YHCIIO,
apuMeTHUeCKUi KBaJIpaTHBI KOpPEHb; YMEHHE BBIMOJIHATH JIEHUCTBUS C
qucjaMu, CpaBHUBATb W YIIOPAAOYMBATH YMUCJIA, NPCACTABIIATH 4YHCJIA Ha
KOOPJMHATHOW MNPSAMOM, OKPYIJATh YHUCIA; YMEHHUE JelaThb NPUKUAKY U
OLCHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue omnepupoBaTh MOHSATHSIMM: CTENEHb C LEJIbIM II0Ka3aTeleM,
apudMeTHUeCKUl KBaJpaTHBIH KOpEHb, MHOIOYJEH, ajredpanyeckas
po0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOM CTENeHH OOoJblle
eIMHUIIbl; YMEHHUE BBINOJHATh pacy€Thl Mo (opmynam, npeoOpa3oBaHUs
LENbIX, JAPOOHO-pAllMOHANBHBIX BBIPAKEHUN W BBIPAKEHUN C KOPHSIMH,
pa3jI0KEeHUE MHOTOWIEHA Ha MHOXKUTENN, B TOM YHUCJIE C UCIOJIb30BAHUEM
(dbopMyJ1 pa3HOCTHU KBaJIpaToOB U KBaJpaTa CyMMbI U pa3HOCTH

YMeHue onepupoBaTh MOHSATHUSIMHU: YHCIOBOE PAaBEHCTBO, YPaBHEHHUE C
OZHOM NEPEMEHHOM, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOM;
yMEHUE pemiaTh JIMHEWHbIE W  KBaJpaTHbIE ypaBHEHUS, JIPOOHO-
palMOHAJIIbHBIE YPaBHEHUS C OJHOM IEPEMEHHOW, CHUCTEMBI JIBYX
JMHEWHBIX ypaBHEHWH, JIMHEHHBIE HEPAaBEHCTBA W WX CHUCTEMBI,
KBaJIpaTHbIE U APOOHO-pallMOHAILHBIE HEPABEHCTBA C OJHON MEPEMEHHOM!,
B TOM YMCJIE NIPU PEUICHUM 3a/1a4 U3 JIPYTUX MPEIMETOB U MPAKTUYECKUX
3a71a4; YMEHHE MCIIOJIb30BaTh KOOPJAMHATHYIO NPSAMYIO U KOOPIUHATHYIO
MIJIOCKOCTH JIJIsI M300pakeHHsI pEelIeHN YpaBHEHHH, HEPABEHCTB M CUCTEM

YMeHue onepupoBaTh MOHATUSAMH: (QYHKUUS, Trpaduk (QYHKIUH, HYIH
GYHKIMHA, TPOMEXKYTKHA 3HAKOMOCTOSHCTBA, MPOMEKYTKH BO3pacTaHUS,
yObIBaHUs, HauOoOJbllIee W HaWMEHbIIee 3HAaYeHHUs (YHKIHUH; yMEHHE
ONEprupoOBaTh IOHATUAMU: IIpdAMasd HTPOINOPHHUOHATIBHOCTD, JIMHEHHAS
bynkuus, KkBagpaTtuuHas (yHKIMS, oOpaTHas MPONOPIHUOHAIBHOCTS,
napaboia, runep0osia; yMeHue CTPOUTh rpa@uKu QYHKIHM, HCIIOIB30BATh
rpaduKd A7 ONpeAENeHUs CBOWCTB IPOLIECCOB M 3aBHUCUMOCTEH, JUIA
pelieHus 3a1ad M3 APYrux Yy4eOHbIX MPEAMETOB U PEaJbHOW >KU3HU;




yYMEHHE BbIpakaTh GOopMyJIaMU 3aBUCUMOCTH MEXAY BEIHUYNHAMU

YMeHue onepupoBaTh MOHIATHIMU: TOCIEI0BATEIBHOCTD, apudmMeTnyeckas
U TEeOMETpUYECKass MPOrpecCUd; YMEHHE HCIO0JIb30BAaTh CBOWCTBA
nocieAoBaTenbHOCTeH, (POPMYIBI CYyMMBI U OOILEro 4jieHa MPH PEIIeHUN
3aja4, B TOM 4YHCIE 337a4 U3 JPYruxX Y4eOHBIX MPEIMETOB U peabHOM
YKU3HU

10

11

12

VYMeHue pemarh 3aJa4u pa3HbIX TUIOB (B TOM YHCIIE HA MPOLEHTHI, A0JIU U
YacTH, IBUKEHUE, pabOTy, IIEHy TOBAPOB U CTOMMOCTh MOKYIIOK M YCIIYT,
HQJIOTH, 3a7ayd M3 00JacTU yNpaBlIeHUs JIMYHBIMM M CEMEHHBIMU
¢uHaHCAMH); YMEHHUE COCTABIATH BBIPAKEHUS, YPAaBHEHHsI, HEPAaBEHCTBA U
CUCTEMBI II0 YCIIOBUIO 3aJaud, HCCIIENOBaTh IIOJyYEHHOE pELICHUE U
OLIGHUBATh MPABJIONOA00HOCTh OJTYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh NOHATUAMU: (pUTYpa, TOUKA, OTPE30K, MpsAMast, Ty,
JOMaHasi, yroj, MHOTOYTOJIFHUK, TpPEYrOJIbHUK, PaBHOOEAPEHHBIH W
PaBHOCTOPOHHHIA TPEYrOJIbHHUKH, PSIMOYTOJILHBIA TPEYrONbHUK, MEeIMaHa,
Ouccekrpuca u BBICOTA TPEyroJbHUKA, YeTHIPEXYTOJILHHK,
napajjieniorpaMM, — poM0O,  NPSAMOYTOJBHHUK,  KBajpaT,  Tparenus;
OKpPYXHOCTb, KpYT, KacaTelbHas; 3HAKOMCTBO C IIPOCTPAaHCTBEHHBIMHU
durypamu; yMeHue pemaTh 3a/1a4H, B TOM YHUCIIE U3 TOBCEAHEBHOM JKU3HH,
Ha HAXOX/IEHHE T'€OMETPHYCCKHX BEIMYMH C NMPUMEHEHHEM H3Y4YEHHBIX
CBOWCTB Guryp u pakToB

YMeHHe omepupoBaTh IMOHSATHUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapaJlIeIbHOCTh M NEPIEHIUKYISAPHOCTh MPSMBIX, YroJl
MEXIYy MPSAMBIMU, TMEPHEHAMKYISAP, HAKIOHHAS, MPOEKIHs, moao0ue
¢uryp, momoOHBIE TPEYrOJIbHUKH, CUMMETPHS OTHOCHUTEIBHO TOYKH H
MpsIMOM; YMEHHE paclio3HaBaTh PaBEHCTBO, CHMMETPHIO U Mogooue Guryp,
[apaJuIeJIbHOCTD U NEPIIEHIUKYISIPHOCTD IPSIMBIX B OKPY’KAIOLIEM MHpE

YMmeHune OINICpHUPOBATH TMOHATHAMU: MJIWHA, PACCTOSAHHUEC, YIroJl (BGJ’II/ILII/IHa
yria, CHHYC U KOCHHYC yIJla TPeyroJbHUKa), TUIONIA/Ib; YMEHHE OLIEHUBATh
pa3Mepbl IpeIMeTOB U OOBEKTOB B OKPYXAlOIIEeM MHpE; YMEHHE
OPUMEHSTh (QPOpPMYJBl MEpUMETpa U TUIOMIATd MHOTOYTOJIbHUKOB, JITHMHBI
OKPY)KHOCTH W IJIOMaad  Kpyra, oObemMa  OPSMOYTOJIbHOTO
napajiejenunesa; yMEHUE  MNPUMEHATh  MPU3HAKU  PABEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME€ YIJIOB TpPEYTrOJIbHHKA, TEOpeEMY
[Tucparopa, TpUrOHOMETPHUUECKHE COOTHOIICHUS Al BBIUMCICHUS [IHH,
pacCTOSAHUH, TJIOIIAACH

YMenue  wuzoOpakaTh  IUIOCKME  GUIYpbl M UX  KOMOHMHAIMH,
IPOCTPAaHCTBEHHbIE (UTYpbl OT pYKH, C TIOMOLIbIO YEepPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB [0 TEKCTOBOMY WJIM CUMBOJIBHOMY
OINMCAHUIO
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YMeHue onepupoBaTh MOHATUSAMU: NMPSMOYTOJIbHAsl CUCTEMA KOOPAMHAT;
KOOpJMHATBl TOUKH, BEKTOpP, CyMMa BEKTOpPOB, MPOU3BEACHNE BEKTOpa Ha
YHMCJI0, CKaJSIPHOE IIPOU3BENECHHUE BEKTOPOB; YMEHHME HCIOJIb30BaTh
BEKTOPbl U KOOPAMHATHI JUIsl IPEACTABIECHUS JAHHBIX U PEIIeHUs 3aJad, B
TOM YHCJI€ U3 APYTUX y4EOHBIX MPEAMETOB U PEATbHOM KU3HH

14

YMeHue onepupoBaTh NOHATUSIMHU: CTOJIOUKOBBIE U KPYTOBBIE JUATPaAMMBbI,
TaONuIBI, CpeaHee apudMeTHueckoe, MeauaHa, HauOoJbIIee |
HAaUMEHbIIIEe 3HAYEHUS, pa3Max YHCIOBOTO Habopa; yMEHHE HW3BIIEKATbh,
MHTEPIPETUPOBATH U NMPeoOPa30BbIBATh HHPOPMAIIHIO, TPEJICTABICHHYIO B




TaOIMIAX M Ha AMarpamMmax, OTPakarolyl0 CBOWCTBA U XapaKTEPUCTUKU
pEaIbHBIX MPOLIECCOB W SIBJIEHUH; YMEHHME paclo3HaBaTb H3MEHYMBBIC
BEJIMYMHBI B OKPYKAIOIEM MUPE

15

YMeHue omnepupoBaTh TOHATHSAMHU: CIyYalHBIA ONBIT  (CITyJaHBIHA
OKCIIEPUMEHT),  DJIEMEHTAPHOE  COObITHE  (DJIEMEHTAPHBIA  MCXOJ)
CIIy4aifHOTO OIIBITa, CIydyallHOE COOBITHE, BEPOSITHOCTh COOBITHS; YMEHHUE
HaXOJUTb  BEPOSITHOCTH  CIy4YalHbIX  COOBITMMI B OmBITaX C
PaBHOBO3MOKHBIMU AJIEMEHTAaPHBIMU COOBITUSMU; YMEHHE pellaTh 3ajauu
METOZIOM OPTraHU30BAHHOTO Iepedopa M C HUCIOJIB30BAHUEM IpaBHUIIA
YMHOXEHUS; YMEHHE OLIEHHBATh BEPOSITHOCTU pEaJbHBIX COOBITHH H
ABJICHUHM, TIOHUMAaTh POJb MPAKTUYECKU IOCTOBEPHBIX U MaJOBEPOSITHBIX
COOBITHII B OKpYXKaloUleM MHUPE U B JKU3HH; 3HAKOMCTBO C IOHSATHEM
HE3aBUCHMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJBIINX YHCEN M €ro
POJIBIO B MACCOBBIX SIBJICHUSIX

16

VYMeHue BbIOMpaTh MOAXOASIIMI N3yYeHHBIH METOJ AJIs peIleHus 3a/lauu,
IIPUBOAUTH INPUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
JKU3HHU, PAacloO3HaBaTh IIPOSBICHHE 3aKOHOB MAaTEMaTHKU B MCKYCCTBE,
OIMCBHIBAaTh OT/ACIIbHBIC BBIJAIOIINAECS PE3YJbTATHI, IOJYYEHHBIE B XOJE
pa3BUTHs MATEMAaTUKU KaK HAayKd, IPUBOJUTH IPUMEPBl MATEMaTUYECKUX
OTKPBITHM U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHOU HCTOPUH




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

11O MATEMATHKE
Kox IIpoBepsieMblii 3JIeMeHT COAePKAHUA
1  Ywucna u BelYMCICHUS
1.1 HatypanbHble u nenble yuciaa. [Ipu3Haku JeTuMOCTH LeNbIX YHCell
19 OOBIKHOBEHHBIE M JECSATUYHBIE OPOOHU, MPOLEHTHI, OECKOHEUHbIE MEPUOINYECKHE
npodu
1.3  PammonanbHble yncna. ApudMeTHUECKUE ONIepaAIHH C PAIIHOHAIBHBIMU YHACIAMHU
14 JleiicTBuTenbHbIe unciaa. Apudmernyeckue ornepanuu ¢ JeHCTBUTCIbHBIMH
quCcIaMU
15 [TpubmmxEénnpie BBIMMCICHUS, TpAaBUIA OKPYIICHUS, HPUKMAKA M OLCHKA
pe3yJbTaTa BBIYUCICHUN
2 AnreOpandyecKkue BhIpaKeHUS
2.1 | bykBeHHbIE BbIpaKeHUS (BBIPAKEHUSI C IEPEMEHHBIMH )
29 Crenenp ¢ wenbiM mnokazateneM. CTeneHb C PpalMOHAIBHBIM IOKa3aTeJeM.
CaoiicTBa cTeneHU
2.3  MHuorouneHsl
2.4  Anrebpamueckasi 1poOb
25 Apudmernueckuit KOpeHb HaTypanbHOH crenenu. [leiictBus ¢ apudmMeTnueckumu
KOPHSIMH HAaTypaJIbHOW CTETICHU
3  YpaBHEHHUS U HEPABEHCTBA
31 Lenbre n IpOOHO-pallMOHABHBIE  ypaBHEHUs. CHCTEMBI W  COBOKYITHOCTH
ypaBHEHUH
39 Llenbie u npoOHO-palMoHalbHBIE HepaBeHCTBA. CHCTEMBbl U COBOKYMHOCTH
HEPaBEHCTB
3.3 | Pemenne TeKCTOBBIX 3a1a4
4 YwmcnoBble MOCIe0BATEILHOCTH
4.1  TlocrnenoBaTelbHOCTH, CIIOCOOBI 3a/1aHUS MOCIIEA0BATEIbHOCTEH
4.2  Apudmernyeckas u reomerpuyeckas nporpeccuu. @opmysa cIoxKHBIX POIIEHTOB
5 OyHKIMH
Oynk1us, crocoos! 3ananus GyHkiun. ['paduk pynkunu. O6nacts onpeneneHus u
51  MHOXECTBO 3HaueHuil ¢pyHkiuu. Hynu ynkuun. [IpoMexyTki 3HaKOOCTOSHCTBA.
IIpoMexxyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl U MHHUMYMbI (DYHKITUH.
Haubonbiiee u HanMeHblee 3HaueHNEe (QYHKIIUU Ha IPOMEKYTKE
6 Koopannats! Ha IpsIMOi1 U INTIOCKOCTH
6.1 KoopaunarHas npsimast
6.2  JlexkapTOBBI KOOPIAUHATHI HA TNIOCKOCTH
7 Teomerpus
7.1 Teomerpuueckue GUTyphl U UX CBOHCTBA
7.2  TpeyroyibHUK
7.3  MHOroyroibHUKH
7.4 | OKpyXHOCTb U KpyT
7.5 | H3mepeHune reoMeTpu4e€CKUX BETUUYUH
7.6 | BekTopsl Ha IIOCKOCTH




BeposiTHOCTB 1 cTaTucTHKa

8.1  OmnmucarenpHasi CTaTUCTHKA
8.2 | BeposTHOCTH

8.3 | KomOunaropuka

8.4  MuoxecTBa

8.5 Ipadw




YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

» AnreGpa, 9 knacc/ MakapsiueB FO.H., Munnatok H.I'., Hemmkos K.W. u ap.; mox
penakuuei TensikoBckoro C.A., AkunonepHoe o61ectBo «3naTenscTBo
«IIpocBerieHue»

* MaTtemaruka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEeHb: yUeOHHK; 15-¢ n3nanue,
nepepaborantoe, 7 knacc/ MakaperaeB F0.H., Munmarox H.I'., Hemkos K.W. u ap.;
noA penakuuen TenskoBckoro C.A., AkiinoHepHoe o01iecTBo «M31arenbeTBo
«IIpoceemenue»

* Marematuka. Anredpa: 8-i kiacc: 6a30BbI YPOBEHB: yUueOHUK; 16-¢ u3ganue,
nepepaboranHoe, 8 knacc/ MakaperueB F0.H., Munmarox H.I'., Hemxos K.W. u ap.;
noA penakuuen TenmsakoBckoro C.A., AkupoHnepHoe o0iiecTBo «M31aTenscTBO
«IIpocBemieHue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Anrebpa. 7 kiace. Jlunaktuueckue matepuaisl. 7 kinacc. ABTopsl: 3BaBud JI.I.,
Kysuemnona JI.B., CyBoposa C.b.

Anrebpa. 8 kiace. JlunakTudaeckue MaTepraiibl kK yueOHuky Makaperuesa FO.H. -
3BaBuu JI.U., [IpsikonoBa H.B.

Hupaktuyeckue Matepuaisl mmo anredpe. 9 kiacce - 3saBuy JI.U., JIpsikonoBa H.B.
Anrebpa.Tematuueckue Tecthl. 7 kinacc. ABropsl: Jynauisia FO. I1.,
Kponray3B.JI.

Anrebpa. Tematuueckue tecthl. 8 kiace - dynuuipia FO.I1., Kponrays B.JIL.
Anrebpa. Tematuueckue tecthl. 9 kiace - dynuuisia FO.I1., Kponrays B.JI.
Mertonnueckue pexkomeHaannu. 7-9 knaccel. ABropsl: MunarokH.I',
[InsixoBall.C.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPChHI CETU
UHTEPHET

POIII poccuiickast 3JIeKTPOHHAS IIKOJIA

OO6pazoBaTenbHBIN MOPTAT I MOATOTOBKHU K 9k3ameHaMm CIIAM I'HNA: Pemry
BIIP

OO6pazoBaTenbHBINA TOPTAT I MOATOTOBKHU K 9k3ameHam CIIAM I'NA: Pemry
ors



