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1.INIOACHUTEJIBHASA 3AIIMCKA

AnantupoBaHHas paboyasi mporpamma Jyis yJamuxcs ¢ TSHKEJIBIMUA HapyIIEHUSIME PEUH 110
yueOHOMY Kypcy «Anrebpa» (naee — anredpa, THP) 7-9 kimaccoB ¢ THP paspaborana Ha
ocHoBe ®I'OC OOO, oaHAKO NpU ITOM YUUTHIBAIOTCS T€ HEAOCTATKU PEYEBOTO U HEPEUEBOTO
pa3BUTHSA, KOTOPbIE HOCAT COUYETAaHHBIN WIIM BTOPUYHBIN XapakTep. HeobxonumocTs
NPUMEHEHHS CIeUaTbHBIX METOJIOB U TPUEMOB 00yUdeHUs anreOpsl 00yCIOBIEHO, B YACTHOCTH,
npobiieMaMu HeC(OPMUPOBAHHOCTH MPOCTPAHCTBEHHBIX U KBA3UIIPOCTPAHCTBEHHBIX
OTHOILICHHIA, B psAJIE CITy4aeB HATMUYMEM TUCKAIBKYJIMUECKUX PACCTPOMCTB, HEJOCTATOYHBIM
ypOoBHEM C(HOPMHUPOBAHHOCTH CIOBECHO-JIOTUYECKOTO MBIIUIEHUS, TPOOIeMaMu YCBOCHUS
a0CTpPaKTHOM JIGKCUKU (HAITpUMEDP, MATEMAaTHUYECKOM TEPMUHOJIOTHUH ). MaTemaTudeckas
JESITEIbHOCTH CIIOCOOCTBYET Pa3BUTHUIO HATIIAHO-ICHCTBEHHOTO, HATJISAHO-00pa3HOro,
BepOAIbHOJIOTHYECKOT0 MbIuteHus yyanmuxcs ¢ THP. Ona naeT BO3MOKHOCTh CPOPMHUPOBATH U
3aKpenuTh abCTpaKTHbIC, OTBICUYECHHBIE, 0000IAONTNE TOHATHUS, CTIOCOOCTBYET Pa3BUTHIO
IPOIIECCOB CHMBOJIM3AINH, HaBbIKa TOHUMaHHUS WH(POPMAIINH, IPEICTABICHHON pa3HbIMU
crocobamu (TeKCT 3aAa4uu, GopMyIUPOBKa MpaBUia, TAOIUIIbI, AITOPUTM JACUCTBHM U T.11.),
(OopMHPOBAHUIO MATEMAaTHYECKON JTEKCUKH, TOHUMAHUIO U YIOTPEOICHHUIO CIIOKHBIX JIOTHKO-
rpaMMaTHYeCKUX KOHCTPYKIIUN, CBSI3HON YCTHOW U MUCbMEHHON peyH (IIOpOKIEHUE CBI3aHHOTO
y4eOHOTO BBICKA3bIBAHMUS C HCIIOIB30BAaHUEM MATEMAaTHYECKIX TEPMUHOB U ITOHSITHI),
obecrnieunBaeT MPOGUIAKTUKY AUCKAIBKYIUH. Y POKH aare0phbl pa3BUBAIOT HAOIIOJaTEIbHOCTD,
BOOOpakeHUE, TBOPUYECKYIO aKTUBHOCTh, 00yUYaIOT MPUEMaM CAMOCTOSITEIIbHOW PabOTHI,
CHOCOOCTBYIOT ()OPMHUPOBAHUIO HABBIKOB CAMOKOHTPOJISL.

OBIIASA XAPAKTEPUCTHUKA
Anrebpa SBISIETCS OJTHUM U3 OMIOPHBIX KypPCOB OCHOBHOTO OOIIET0 00pa30BaHMs: OHA
o0ecreunBaeT U3yueHue JPyrux JUCHUIUINH, KaK €CTECTBEHHO-HAyYHOI0, TAK U TYMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOJIOJKEHHUST 00pa30BaHMS U B TIOBCETHEBHON KU3HH.
Pa3Butue y ydanuxcst Hay4HbIX MPeICTaBIEHUI O MPOUCXO0XKIEHUH U CYILIHOCTH
anredpandeckux adCTpakiMii, CIoco0e OTpaKeHHsI MaTeMaTHYECKOW HAyKOW SIBIEHUN U
IPOIIECCOB B IPUPOJIE U OOIIECTBE, POIM MATEMATHYECKOTO MO/IETIMPOBAHNUS B HAYYHOM
MO3HAHUU U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KaUueCTB
MBILIIEHHS], HEOOXOAUMBIX JUIs QAN Tallii B COBPEMEHHOM IuppoBoM ol1iecTe. M3yuenue
anreOpsl 0OecTieunBaeT pa3BUTHE YMEHUS HAOMIOAaTh, CPABHUBATh, HAXOUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTHU MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO 0OOCHOBBIBATH CBOU
JIEHCTBUSI M BBIBOJIBI, JOPMYIHPOBATh yTBepkaeHH. OCBOCHHE Kypca anreOphsl 00ecieunBaeT
pa3BUTHE JOIMYECKOTO MBIIIICHHS YYAIIUXCSl: OHU UCIOIb3YIOT AETYKTUBHbIE U HHIyKTUBHbIC
paccyxieHust, 0000IeHNE U KOHKPETU3AIHNI0, abcTparupoBanue u anamoruio. O0yueHue
anreOpe mpe/rnosiaraeT 3HaYUTeIbHBIN 00BEM CaMOCTOSITENBHOMN 1EATETFHOCTH YUaIUXCs,
MIOATOMY CaMOCTOSITEIEHOE PEIICHHE 3a71ay SIBIISICTCS peasin3alueil e TeTbHOCTHOTO IPUHIINATIA
o0ydeHusl.

Ienu u 3aga4n o0y4yeHus anredopol

[TpropuTeTHBIMHU 1IENAMU 00y4eHus anredpe B 7-9 kiaccax sBISIOTCS:
(dbopMHpOBaHUE IICHTPATHHBIX MATEMAaTHIECKUX MTOHITUH (YHCII0, BEIMYMHA, IEPEeMEHHas,
(I)yHKI_[I/IH), O6€CHC‘II/IBaIOH_II/IX MNPECMCTBCHHOCTD U NICPCIICKTUBHOCTL MATCMATUUCCKOT'O
00pa30BaHUs yYaIUXCs; MOABEICHUE yUaIUXCsl Ha TOCTYITHOM JUTSI HUX YPOBHE K OCO3HAHHIO
B3aUMOCBA3U MAaTCMAaTUKH U OKPYKAOIICTO MHPA, IOHUMAHUC MATCMATHKHU KaK 9aCTU 06H.[CI>1
KYJIbTYpBI YeJIOBEUECTBA; Pa3BUTHE HHTEIICKTYAIBHBIX M TBOPYECKHX CIIOCOOHOCTEH ydaruxcs,
I03HaBaTeIbHOU AKTUBHOCTH, HCCIICAOBATCIBbCKUX YMCHHﬁ, KPUTHUYHOCTH MBIIJICHUA, UHTCPCCa
K U3YYEHHUIO MaTeMaTUKH; (hopMUpoBaHue (HyHKIIMOHATEHOW MAaTEeMaTHUECKOW IPaMOTHOCTH:
YMCHUA pacClio3HaBATh IMPOABJICHUA MATCMATUUCCKUX HOHSITPIﬁ, OGLGKTOB n 3aKOHOMepHOCTeﬁ B



pealbHBIX KU3HEHHBIX CUTYAIUSIX U IPU U3YYEHUHU APYTUX YUEOHBIX PEIMETOB, IPOSBICHUS
3aBHCUMOCTEH U 3aKOHOMEpPHOCTEH, (POpMYyITUPOBATh UX HA S3bIKE MATEMATUKH U CO3/1aBaTh
MaTeMaTHU4eCKHUe MOJIEIH, IPUMEHITh OCBOCHHBIN MaTeMaTHYEeCKHU anmapat JIsl peleHus
IIPAKTUKO-OPUEHTUPOBAHHBIX 33]a4, UHTEPIIPETUPOBATH U OLICHUBATD [1OJIyYEHHBIE PE3YJIbTATHI.
B cTpykrype nporpaMmMsl yaeOHOTO Kypca « Anredpay At OCHOBHOTO 00I1ero 00pa3oBaHus
OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOANUECKNE JIUHUN: «HUCIIa U BEIYUCIICHUSD,
«AnreOpanyeckue BhIpaKEHUs», « Y paBHEHUS U HepaBeHCTBay, «Dynkuuny. Kaxnas u3 atux
COJIEpKaTENbHO-METOUUECKHX JIMHUN Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca,
B3aMMOJICHCTBYS C APYTUMHU €T0 JIMHUAMU. B X071e n3yueHus yueOHOTo Kypca yJamumces
IIPUXOJUTCS JIOTHUECKU PACCYKJ1aTh, UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN s3bIK. B cBA3M
C 3TUM B IIPOrpaMMy y4eOHOTo Kypca «Anredpa» BKIIIOUEHBI HEKOTOPHIE OCHOBHI JIOTUKH,
IIPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3Jielax MaTeMaTUYECKOro 00pa3oBaHus 1
CIOCOOCTBYIOIIME OBNAJCHHUIO YYAIIUMUCS OCHOB YHHUBEPCAIHLHOTO MaTEMaTHUECKOTO S3bIKA.
CopepxaTelbHON U CTPYKTYPHOI 0COOCHHOCTBIO YIeOHOTO Kypca « Anre0pay» SBISETCS ero
WHTETPUPOBAHHBIN XapakTep.
Conepxanue nuHUM «Yurcna ¥ BBIYUCICHUS CIIYKUT OCHOBOM IS JaJIbHEHIIIETO U3YUYEHUS
MaTeMAaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y YUAIIUXCS TIOTUYECKOTO MBIIIICHUS, POPMUPOBAHUIO
YMEHHMS 110JIb30BATHCS AITOPUTMAMH, @ TAK)KE IPUOOPETEHUIO ITPAKTUUYECKUX HaBBIKOB,
HEOOXOUMBIX JIJIsl TOBCETHEBHOM KU3HU. Pa3BUTHE MOHITHS O YUCIIE HA YPOBHE OCHOBHOTO
o0u1ero 00pa3oBaHus CBA3aHO C pallMOHAIIBHBIMU U UPPALMOHAIBHBIMU YUCIIAMH,
dbopMupOBaHHEM MPEJICTABICHUI O IEHCTBUTEIBHOM UKCcie. 3aBepIICHIE OCBOCHHS YHUCIOBOM
JMHUU OTHECEHO K CpeHeMy o01IeMy 00pa30BaHHUIO.
Copneprkanue IBYX anredpandeckux JUHUNA — « AnreOpandeckue BhIpaKEHHUs» U « Y paBHEHUS U
HEPaBEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Y YUALIUXCS MaTEMaTHUYECKOI0 anmnapara,
HE00XO0IMMOTO JJIsl pelIeHus 3a/1a4 MaTeMAaTUKH, CMEXKHBIX IPEMETOB U MIPAKTUKO-
OPUEHTHPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO 00111eT0 00pa3oBaHus y4eOHbIN MaTepHra
IPYNIUPYETCsl BOKPYT PallMOHAJIBHBIX BBIPAXKEHUI.
Anrebpa JEeMOHCTPUPYET 3HAUEHUE MaTEMaTUKH KaK SI3bIKa JJIsl IOCTPOEHUSI MaTEMATUYECKUX
MoJieniel, OIMcaHus MPOLECCOB U SBJIEHHUH peaabHOro mupa. B 3amaun o0ydenus anrepe
BXOJIAIT TaKXKe JanbHeWIlee pa3BUTHE AITOPUTMUYECKOTO MBIIIJIEHHSI, HEOOX0IMMOT0, B
YaCTHOCTH, /11 OCBOCHUS Kypca HH(POPMATUKH, U OBJIa/IEHUE HaBbIKAMU JIeTyKTHBHBIX
paccyxaenuil. [IpeoOpa3oBanre CUMBOJIBHBIX (POPM CLIOCOOCTBYET pa3BUTHIO BOOOpaXKEHMS,
CHOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUECTBY.
Copnepxanue pyHKIMOHAIBHO-TpapUUEeCKON JIMHUN HAIEJIEHO HA MOJIyYeHHE yYalluMHUCS
3HaHUH O PYHKUMAX KaK BaKHEHIIeH MaTeMaTHUECKOM MOJIeNHN JJIsl ONTMCAHUS U UCCIIEIOBAHUS
pa3zHOO0Opa3HBIX MPOIIECCOB U SIBICHUN B IpUpoJie U ob1iecTBe. M3yuenue marepuana
CIOCOOCTBYET Pa3BUTHIO Y YUALIUXCS YMEHHSI UCIIOJIb30BaTh PA3JIMUHbIE BEIpA3UTEIbHbIE
CpEJICTBA SI3bIKAa MATEMATUKH — CIIOBECHBIE, CUMBOJIMYECKHUE, Ipapuueckre, BHOCUT BKJIAJ] B
(dbopMHpOBaHUE MPEACTABICHUI O POJIM MAaTEMATUKU B Pa3BUTUHU LIMBUIIM3AIMU U KYJIBTYPBI.
MecTo Kypca B y4eOHOM ILIaHe

VYueOHbIi penmMeT «AnreOpa» peanusyercs Kilaccax 3a cueT 00s3aTebHON 4acTH yueOHOTo
JIaHa.

B pamkax amantupoBanHON oOpa3oBaTenbHON mporpaMmel 1uis aereit ¢ THP Ha uzyuenue anreOpsl ¢ 7 1mo 9

kiacc otBoautcs 306 yacoB: B 7 kiacce — 102 gaca (3 waca B Hezento), B 8 kiacce — 102 gaca (3 yaca B

Henento), B 9 knacce — 102 gaca (3 yaca B HefenI0).



2.COOAEP KXAHHUE OBYYEHMUAA

7 KJIACC

Yucia 1 BLIYMCICHHUA
JpoOu 0OBIKHOBEHHBIE U IECATHYHBIE, IIEPEXO0]] OT OJHON (POPMBI 3aHCH APOOEH K IpyTOil.
[TonsiTHe palMOHANIBHOIO YHCIIA, 3aIIMCh, CPABHEHHUE, YIIOPAAOYMBAHUE PALIUOHAIBHBIX YUCEI.
Apudmernueckue IeHCTBHS ¢ pallMOHAIBHBIMY YHCIaMu. Pemenne 3aqay u3 peaibHon
IPAaKTUKU Ha 4acTHu, Ha ApoOHu.
Crenenb ¢ HaTypaJbHBIM MTOKa3aTeJIeM: ONpeIeIeHUe, IPeoOdpa30BaHNe BRIPAKEHUI HA OCHOBE
oIpeieNIeHus, 3anuch O0NbIIMX Yncell. [IpoueHTsl, 3anuch NPOLEHTOB B BUE ApoOu 1 Jpodu B
BHJIE ITPOLICHTOB. TpU OCHOBHBIE 33/1a4 Ha IPOLIEHTHI, pELICHUE 3a]a4 U3 PEAJIbHON ITPAKTUKHU.
ITpuMeHeHne TPU3HAKOB AE€IMMOCTH, Pa3JIOKEHUE HA MHOKHUTEIN HATYPAJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IIpsiMasi U 0OpaTHas MPONOPLHUOHATIBHOCTH.

Anredpanyeckne BbIPaKeHUs
IlepemeHHBIE, UNCIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOM. J[OITyCTUMBIE 3HAYEHUS
nepeMeHHbIX. [IpeicTaBienue 3aBUCUMOCTH MEX/y BEIMYMHAMU B BHJI€ (POPMYIIbI.
Brrancnenus o ¢popmynam. [IpeoOpazoBanre OYKBEeHHBIX BBIPKEHHI, TOKIECTBEHHO PaBHBIE
BBIpa)KEHUSI, [TpaBUiIa IPeoOpa30BaHUs CYMM M ITPOU3BEICHUM, IPAaBUIIa PACKPBITHS CKOOOK U
IIPUBE/ICHUS TOJJOOHBIX CIIaracMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIIEM.
OpnHowienbl 1 MHOTOwIeHbl. CreneHb MHOrowieHa. CiaoeHue, BBIYMTaHuEe, YMHOKEHHE
MHOr04JI€HOB. POpMyJIbl COKPAILEHHOTO YMHOKEHHUS: KBalpaT CyMMBI U KBaJlpaT pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIIH.

YpaBHeHHUs! M HEPABEHCTBA
VYpaBHeHMEe, KOPEHb YPaBHEHHUSI, IPaBUIia IPeoOpa30BaHusl ypaBHEHUS, PaBHOCHIIBHOCTh
YPaBHEHUM.
JInneliHOE ypaBHEHHE C OAHOW NTEPEMEHHOM, YACIO KOPHEW JIMHEHHOTO YPABHEHUS, PEIICHHE
JUHENHBIX ypaBHeHUH. CoCTaBlIeHNE YPaBHEHUI 110 YCIOBHIO 3aJjaui. Pelenne TeKCTOBBIX
3a71a4 C MOMOIIbIO YPaBHEHUH.
JluHeliHOe ypaBHEHHUE C JBYMs IEpEMEHHBIMU U ero rpaduk. CucreMa JByX JIMHEHHBIX
ypaBHEHUH ¢ ABYMS IEpeMEeHHBIMH. Perienne cuctem ypaBHEHUM CIOCOOOM MOACTAaHOBKH.
IIpuMepsl peleHns TEKCTOBBIX 3a4a4 ¢ TOMOILBIO CUCTEM YPAaBHEHU.

DOyHKIUHA
Koopaunara Touku Ha npsiMoii. YuciioBele MpoMeXyTKHU. PaccTosiHue MexXay AByMsI TOUKaMHU
KOOPJIMHATHOW ITPSIMOM.
[TpsamoyronbHas cucreMa koopauHat, ocu OX u Oy. AGciucca 1 OpJMHATa TOUYKH Ha
KOOpAMHATHOM mitockocTu. [Ipumeps! rpadukoB, 3agaHHbIx popmynamu. Urenue rpadukos
peanbHbIX 3aBucuMocteil. [Tonarue ynkuun. ['papux pynkuuu. CoiicTBa QyHKIMIHA.
Jluneitnas pynkuus, e€ rpaduk. ['paduk dynkuuu y = |X|. [padudeckoe pereHne TMHSHHBIX
YPAaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUM.

8 KUIIACC

Yucaa ¥ BLIYUCIEHUS
KBanpartuslit kopeHb u3 yncina. [lonstue o0 upparmonaabHOM Yuciie. JecaTuanbie
MPUOJIMKEHUS UPPAIIMOHATILHBIX uyncesl. CBOHCTBa apu(METHUECKUX KBAIPATHBIX KOPHEH U MX
MPUMEHEHHE K TPE0O0Pa30BaHUIO YUCIOBBIX BBIPAKEHUI M BHIYHCICHUSM.
JlericTBUTEIBbHBIC YHCTIA.

Crenens c 1es1bIM TTOKa3atesieM U €€ cBoicTBa. CTaHAapTHAs 3aMUCh YUCIA.

Anredpanyeckue BbIPaKeHUS
KBanpaTHblil TpEXUIIEH, pa3I0KEHUE KBAAPATHOIO TPEXUWIEHA HA MHOXKHUTEIIN.



Anrebpanueckas 1po0b. OCHOBHOE CBOMCTBO ayiredpandeckoit 1poou. CiioxkeHue, BEIYUTaHUE,
YMHOXXEHUE, JiefieHHe anreOpandeckux Apooeid. ParronanbHbie BRIpAKEHUS U UX
npeoOpa3oBaHueE.

YpaBHeHusI 1 HepaBeHCTBA
KBaapatHoe ypaBHeHHE, popMyia KOpHEH KBagpaTHOro ypaBHeHus. Teopema Buera. Pemenue
YPaBHEHUH, CBOAALIMXCA K IMHEHHBIM U KBaapaTHbIM. [IpocTeiimume qpodHOpanoHaibHbIe
YpaBHEHHUS.
['paduueckas MHTEpIIpETAINs YPAaBHEHUH C ABYMS IIEPEMEHHBIMU M CUCTEM JTMHEHHBIX
YpaBHEHHUH ¢ ABYMs NepeMeHHbIMU. [Ipumepbl penieHus cucteM HeJIMHEWHBIX YpaBHEHUH C
JBYyMsI [IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 33714 alNredpandeckum crocoooM.
YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0/1HOM nepeMeHHON. PaBHOCHIIBHOCTh
HepaBeHCTB. JIMHEeHbIe HEpaBEHCTBA C OAHON nepeMeHHOoM. CrcTeMbl TUHEHHBIX HEPABEHCTB C
OJIHOM ITIEPEMEHHOM.

DOyHKIUH
[Monstue pynkiuu. O6IacTh ONpeneIeHnss 1 MHOKECTBO 3HaueHUH pyHKImH. CriocoOb
3agaHus QYHKITHI.
I'padux Gpynkumu. UreHune cBoiicTB pyHKIMU 10 e€ rpaduky. [Ipumeps! rpadukoB ¢pyHKINH,
OTpaXKAIOIIUX peabHbIE MPOIECCHI.
@YHKIMH, ONUCHIBAOLIUE NMPSMYIO U 00paTHYIO MPONOPIHMOHATIbHBIE 3aBUCUMOCTH, UX
rpaduxu. OyHKUU Yy = X2,y = X3,y = VX, y=|x|. Tpadudeckoe pemenne YpaBHEHUU U CUCTEM
YPaBHEHUM.

9 KUIACC

Yuciia 1 BbIYUCICHUA
PannonanbHble yncna, uppaloHaIbHbIE YHCiIa, KOHEUHbIE M OECKOHEUYHbIE IECATUYHBIE APOOH.
MHOkecTBO JeMCTBUTENBHBIX YUCEN, I€HCTBUTENbHBIE YHCIA KaK OECKOHEUHBIE JIeCATUYHbIE
Ipobu. B3auMHO 01HO3HAYHOE COOTBETCTBHE MEKIY MHOKECTBOM JIEHCTBUTENIBHBIX YUCEN U
KOOPJAMHATHOU IIPSMOM.
CpaBHeHuE IeHCTBUTENBHBIX YUCEll, apu(MeTHYecKue 1eUCTBUS ¢ JeMCTBUTEIbHBIMU YHCIAMU.
Pa3zmMepbl 00bEKTOB OKPYKAIOILIET0 MUPA, ATUTEIBHOCTH IPOLECCOB B OKPYKAIOIIEM MUPE.

[TpuOnmxE€HHOE 3HAUEHUE BEIMYUHBI, TOUHOCTh NpUOIkeHus. OKpyriieHne Yrced.
[Tpukuaka v OLEHKa pe3yIbTaTOB BEIYUCICHUM.

YpaBHeHUsI M HEPABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEWHBIM.
KBagparHoe ypaBHeHMe. Pemienne ypaBHeHHN, CBOIAIIMXCS K KBaAPAaTHBIM. bUKBagpaTHoe
ypaBHeHue. [Ipumepsl pelleHrs: ypaBHEHUM TPETbel U YETBEPTOU CTEIICHEN pa3IoKEHUEM Ha
MHOHUTEIH.
Pemenune npoOHO-paiMoOHaNIbHBIX YpaBHEHUI. Perenue TeKCTOBBIX 3a1au alre0pandeckum
METOJIOM.
YpaBHeHUe ¢ AByMS IEpEeMEHHBIMU U ero Tpaduk. Perenne cucteM IByX JIMHEHHBIX ypaBHEHUH C
JIByMsI [IEpEMEHHBIMU. Penienne cucTem AByX ypaBHEHUH, OJTHO U3 KOTOPBIX JINHEWHOE, a IPyroe —
BTOpOH crerneHu. I'paduueckas MHTEPIIpETAUs CUCTEMbI YPaBHEHUH ¢ ABYMS IIEpEMEHHBIMU.

Pemenne TeKCTOBBIX 3a7a4 aNreOpandecKuM CIIocoOOM.

YucIioBble HEPABEHCTBA U UX CBOMCTBA.
Pelienne MMHEHHBIX HEPABEHCTB C OJHOM MEpEMEHHOM. Pelienne cucTeM JTMHEMHBIX HEPABEHCTB
¢ oaHoil mepemenHoi. KBaspaTHbie HepaBeHCTBa. [ paduueckas HHTEpHIpeTanus HEpaBeHCTB U
CHUCTEM HEPABEHCTB C JBYMs IIepeMeHHbIMUA. DYHKIMH
KBanpatnunas ¢pynkuus, e€ rpaduk u cBoiicta. [lapabosa, KoopAWHATHI BEpIIUHEI TapadoJIbl,
OCh CUMMETPHUH TTapaboIbl.

I'paduku pynkimit: y = kx, y =kx + b,y =k/x,y =x3,y = VX, y = |X| , ¥ ux cBo¥icTRBa.



YucoBble MOCIAEA0BATEIbHOCTH U IPOTPECCHHU
[TonsiTHE YMCIIOBOM MOCIIEIOBATEIBLHOCTH. 3aJaHUE TIOCIEI0BATEIILHOCTH PEKYPPEHTHOM
dbopmysoit 1 GopMyII0ii N-TO YJIeHa.
Apudmerndeckas i reoMeTpuyecKas nporpeccuu. DopmyIibl N-ro 4jeHa
apupMeTUYECKON U TEOMETPUUECKON TPOTrPECCHil, CYMMBI TIEPBBIX N YJICHOB.
N300pakeHne 4ieHOB apu(hMETHIECKON U TEOMETPUYECKON POrpeccHii TOUKaMu Ha
KOOPJMHATHOM IIOCKOCTH. JIMHEHHBINA U SKCIOHEHIHAIbHBIN pocT. CII0KHbBIE TPOLECHTHI.

KOPPEKLIMOHHO-PA3BUBAIOILIASI HAITIPABJIEHHOCTD
OcBoeHune yaeOHOro Marepuana Befercs TupGepeHInpOBaHHO C BKIIOYEHUEM dJIEMEHTOB
KOPPEKIIMOHHO-Pa3BUBAIOLINX TEXHOJIOTHIA, OCHOBAaHHBIX HA PUHIUIIAX YCHICHHS
NPaKTHYECKOH HANPaBICHHOCTH M3y4aeMOT0 MaTepHaa; Oopbl Ha )KU3HEHHBIN OIBIT
YUaIIUXCsl; OPUEHTALMU Ha BHYTPCHHHUE CBSI3M B COJIEPYKAaHUH U3y4aeMOro MaTepraia Kak B
paMKax OJHOTO MpeMeTa, TaK U MEXy IpeAMEeTaMHu; HeOOXOIUMOCTH B JOCTaTOYHOCTH B
orpenieNieHnu 00bEMa H3y4aeMoro MaTepualia; BBEACHUS B COACP)KaHUE YICOHBIX ITPOrpamMm
KOPPEKLUMOHHBIX 3a/IaHHH, IPEyCMAaTPUBAIOIINX aKTHBH3ALIUIO T03HABATEIBHOM IEATEILHOCTH.
OcHoBHas Gopma opraHu3aluy y4eOHOTro 3aHATHA: ypOoK. VIcnonabp3yroTes HHANBUAYJIBHEBIE,
IpYIIOBBIE, HHANBUAYAIBHO.
KoppeknuonHast HanpaBJIeHHOCTh Kypca « Anredpa» TOCTUTAETCS 3a CUET: PasTPy3Ku
y4eOHOTr0 MaTepuaia IyTeM BbIICIICHHS 00513aTeIbHOTO U JOCTATOYHOTO
MUHHMYyMa YMEHUH, MPeoOpa3oBaHus TEKCTOBBIX 33134 (BBEJCHHUE TPaPUUECKUX TUIAHOB, CXEM,
JPYTUX CPEJCTB HATJISAHOCTH, AITOPUTMOB PELLICHU, HCII0JIb30BaHUE ITpUeMa KBAaHTOBAHMS
TeKcTa U JIp.),
YBEJIMYEHUS KOJUYECTBA yUeOHOI0 BpPEMEHH, OTBOAMMOTO Ha aKTyalU3aluio U
KOPPEKIIMIO OTIOPHBIX 3HAHUH yUaIIUXCs; HEIeHAPaBICHHOTO (POPMUPOBAHUS MBICTUTEIHHBIX
ornepauuii (aHanu3, CUHTE3,
0000611eHme, KiaccuuKaIys) 1 MpoIeccoB (IeyKIIHs, CPaBHEHHE, a0CTparupoBaHue);
pa3sBUTHsI BHUMaHMs, TaMATH (OCBOEHUE MAaCCHBa HOBBIX TEPMUHOB U MIOHATHIA),
BoOOpakeHus (mpeoOpa3zoBaHNE CUMBOJIMUYECKUX (GOPM); pa3BUTHSI KOMMYHUKATUBHBIX YMEHUMN:
y4acTBOBAaTh B IUCKYCCUU (YMEHHE TPAMOTHO IOCTaBUTh BONIPOC BBIPA3UTh U JJOHECTU CBOIO
MBICITb JI0 COOECETHIKA); KPATKO ¥ TOYHO OTBEYATh HA BOIIPOCHI; UCTIOIH30BaHUS METO/IOB
JuQpepeHIIMPOBaHHON PabOTHI C YYaLIUMHUCS: TOBTOPEHHE, aHAJIU3 U YCTpaHEeHHe OLIHOOK,
pa3paboTKa ¥ BBITIOTHEHHE HEOOXOAMMOTO MUHUMYMA 3aIaHUH [T JTHKBHUIAIIAH
WH/IMBUYaJIbHBIX MPOOEIIOB, CUCTEMAaTH3ALIHS
WH/IMBUIYAIBHBIX 33/IaHUH U Pa3BUBAIOIINX YIIPAKHEHUH, CTUMYJIHPOBAHUE YICOHOM
JeSITeIbHOCTH: MTOOIIPEHNE, CUTYallusl ycIexa, o0y IeHHe K aKTHBHOMY T pyay,
IMOIMOHANBHBIA KOM(OPT, J0OPOKENATEILHOCTh Ha YPOKE; NCIOIH30BAHMUS CTIEIIHATBHBIX
IPUEMOB U CPEICTB O0YUYEHHS, IPUEMOB aHAIN3a U MIPE3EHTAL[IM MAaTEMaTHYEeCKOTO TEKCTOBOTO
Marepuaia, 00eCIeunBaIONINX peaTu3alliio METOIa «00XOIHBIX MyTei», KOPPEKIIMOHHOTO
BO3/ICUCTBUS Ha PEUYEBYIO JAEATEIbHOCTD, IOBBIIIEHHE KOHTPOJIS 32 YCTHOM U MMCbMEHHON
peuslo.



3.JINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI
JIM4HOCTHBIE pe3yabTaThl OCBOCHHS IPOrpaMMbl Y4eOHOTO Kypca « Anredpar»
XapaKTepU3YIOTCSL:

l) NaTpUOTHYECKOe BOCIIUTAHUE:
MPOSIBIICHUEM MHTEpEca K MPOIUIOMY U HACTOSIIEMY POCCUMCKON MAaTEMAaTUKH, IEHHOCTHBIM
OTHOUIEHUEM K JOCTHUKEHHUSIM POCCUMCKUX MATEMATUKOB U POCCUICKONM MATEMAaTUYECKOM
IIKOJTBI, K UCIIOJIb30BAHUIO 3THX JOCTH)KCHUN B IPYTUX HayKaxX M MPUKIAIHBIX chepax;

2) rpasaaHCcKoe U yXOBHO-HPABCTBEHHOE BOCIUTAHME:
TOTOBHOCTBIO K BBITIOJTHEHUIO 0053aHHOCTEH IpakJaHWHA M pealTu3aliy ero Ipas,
IPEJCTaBICHUEM O MaTeMaTHYECKUX OCHOBAX ()YHKLIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYP,
ABJIEHUH, MPOLIETyp I'PaXkIaHCKOr0 o01IecTBa (HapuMep, BHIOOPHI, OTIPOCHI), TOTOBHOCTBIO K
00CYX/IEHUIO 3TUYECKUX MPOOIIEM, CBSI3aHHBIX C IPAKTUYECKUM NTPUMEHEHHEM JOCTHKEHHH
HAyKH, OCO3HAHUEM BaKHOCTHU MOPAIbHO-ITHUECKUX IMPUHIUIIOB B JIEATEIBHOCTH YUEHOIO;

3) TpynoBoe BocnuTaHMe:
yCTaHOBKOﬁ HaA aKTUBHOC y‘{aCTI/Ie B peHIeHI/II/I HpaKTI/IquKHX 3a1a4 MaTeMaTI/II‘IeCKOf/i
HAIPABJICHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMaTHUECKOTr0 00Opa30BaHUs HA MPOTSHKCHUH BCeil
JKU3HHM JUISL yCIENIHOM NpOo(eCCHOHATBEHOM NESTENLHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHMI,
OCO3HAHHBIM BHIOOPOM H MOCTPOCHUEM MH/MBHIYAIbHOH TPAGKTOPHH 00pa30BaHUs 1
JKU3HEHHBIX TUIAHOB C YUYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE; 4)
IcTeTHYecKoe BOCIUTAHME:
CIIOCOGHOCTBIO K SMOIMOHAIEHOMY U 3CTETHYECKOMY BOCIIPHATHIO MATEMATHUECKHX 0OBEKTOB,
3aj1a4, peleHuil, paccyKAeH i, yMEHNIO BHIETh MaTEMAaTHIECKHE 3aKOHOMEPHOCTH B
HICKYCCTBE;

5) neHHOCTH HAYYHOT0 O3HAHMS:

OpHEeHTaIHel B IeATETHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HEIX MPECTaBIEeHUH 06
OCHOBHBIX SaKOHOMepHOCTﬂX pa3BI/ITI/I${ YCJIOBCKaA, HpHpOHBI n 06HIGCTBa, IIOHUMAHUCM
MaTeMaTHYecKol HayKH Kak c(ephl YeTOBEUECKOil IeATeNBHOCTH, ITANOB €8 Pa3BUTHS U
3HAYUMOCTHU IJIA pa3BI/ITI/15[ OUBHUJIN3AallUH, OBJIAACHUEM SA3BIKOM MaTEMaTHUKHU U MaTeMaTI/IquKOﬁ
KyJbTYpOii KaK CPEJICTBOM TIO3HAHMS MUPA, OBJIaJ€HUEM MPOCTEHITIMHI HABBIKAMH
HCCITeJOBATEIbCKOM JESITEIBHOCTH

6) pusuueckoe BocnuTanue, hOPMHUPOBAHHE KYJILTYPhI 310POBbS H
IMOLMOHAJIBLHOIO 0JIArONOJIyYns:
TOTOBHOCTBHIO IPUMEHATh MATEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 310POBbsI, BEICHUS
3JI0pOBOT0 00pa3a *U3HU (340POBOE MUTAHKE, COaTaHCUPOBAHHBINA PEKUM 3aHATUN U OTAbIXA,
peryisipHast pu3nvecKas akTHBHOCTh), COPMHUPOBAHHOCTHIO HaBbIKA pedIeKCHU, TPU3HAHHEM
CBOETO MpaBa Ha OUIMOKY U TAKOTO K€ MpaBa APYroro 4eJoBeKa;
7) sKosI0rHYECKOE BOCTIUTAHME:
OpHEHTAlMeN Ha NIPUMEHEHNE MaTEMATUYECKUX 3HAHUM JUIsl pEIIeHUs 3a/1a4 B
00JacTl COXPaHHOCTHU OKPY>KaIoIel Cpe/ibl, IUIAHWPOBAHUS TIOCTYIIKOB U OLIEHKH UX
BO3MOXHBIX MTOCTIEICTBHH IS OKPY>KaIOLIeH Cpe/bl, 0CO3HAHUEM TIII00ATBHOTO XapaKTepa
9KOJIOTUYECKUX MPOOJIEM U ITyTeH UX pelICHus;

8) ananTanus K M3MEHAIOIUMCS YCIOBHAM CONMAIBLHOI M IPUPOIHOIi Cpeab:
TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEOIPEEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO AE€ATEIbHOCTD, B TOM YHCJIE YMEHUE YUUTHCS Y APYTUX
Jrofiel, MpHoOpeTaTh B COBMECTHOM J1€ATEIbHOCTH HOBBIE 3HAHMSI, HABBIKM U KOMIIETEHLIUU U3
OTIBITA APYTUX; HEOOXOAUMOCTHIO B (POPMHUPOBAHNHU HOBBIX 3HAHUH, B TOM YHCJIE



dbopMyMpoBaTh UAEH, MOHITHS, TUTIOTE3bI 00 0O0bEKTaX U SBJICHUIX, B TOM YHCIIE paHee
HEHM3BECTHBIX, OCO3HABATH 1€(UIIUTH COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, INITAHUPOBAThH
CBOE pa3BUTHE; CIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMAThH CTPECCOBYIO
CHUTYAIIHIO KaK BBI30B, TPEOYIONINI KOHTPMEp, KOPPEKTUPOBATh IPUHIUMAEMBbIE PEIICHUS U
neicTBUs, GOPMYIUPOBATH U OLIEHUBATH PUCKH U TOCIEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEMETHBIE PE3YJbTATbBI
Ilo3naBaTe/ibHBbIE YHUBePcaibHbIEe YueOHbIe AeiicTBUs ba3oBble
JOrnuecKue nefcTBu:

* BBISIBIISATh U XapaKTEPHU30BATh CYIIECTBEHHBIC TPU3HAKA MAaTEMATHIECKIX O0OBEKTOB,
MOHSTHI, OTHOIIEHUN MEX]Ty TOHATUSAMU, POPMYIUPOBATH ONPEAEIICHUS TOHATUH,
YCTaHABIIMBATH CYIIECTBEHHBINA MPU3HAK KJIACCH(PUKAIIUN, OCHOBAHHUS [Tl 000OIICHUS U
CpaBHEHUs, KPUTEPUU TPOBOJMMOI0 aHAJIN3A;

* BOCIIPMHUMATB, (OPMYIIMPOBATH M TPEOOPA3OBHIBATH CYKJCHHS: YTBEPAUTEILHBIC U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00ILUE, YCIOBHBIE,;

* BBISIBIIATh MATEMATHYECKHAE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M IPOTUBOPEYUS B (haKTax,
JIAHHBIX, HAOTIOJCHUSX U YTBEPKACHUSX, IPEIaraTb KPUTEPUU JJIs1 BHISIBICHUS
3aKOHOMEPHOCTEH U TPOTUBOPEUUIL;

¢ 1eJ1aTh BBIBOJKI C UCIIOJIL30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U HUHAYKTUBHBIX
YMOSaKHIOquHﬁ, YMO38.KJ'IIO‘I€HI/II‘/‘I 110 aHaJIOTHH,

* pa30upaTh JOKa3aTeIbCTBA MATEMATHUECKUX YTBEPXKACHH (TIPSIMBIE M OT IPOTHUBHOTO),
IPOBOJUTH CAMOCTOSATEIILHO HECJIOXKHBIE JOKA3aTeIbCTBA MaTEMAaTUYECKUX (haKTOB,
BBICTpauBaTh apryMEHTAIMIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh
COOCTBEHHBIE PACCYKACHHUS;

* BBIOUpATH crIOCcO0 perieHns yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB
peleHus, BEIOUpaTh HanboIee MOAXOAIIMN ¢ Y4ETOM CaMOCTOSATENIBHO BbIIETICHHBIX
KpUTEPUEB).

Bba3zoBrble ucciaenoBarebcKkue 1eHCTBUS:

® KCII0JIb30BaTh BOIPOCHI KaK UCCIIE0BATENbCKUIM HHCTPYMEHT IMO3HAHUS,
(bopMyIMpOBaTH BONIPOCH], GPUKCUPYIOIIUE TPOTUBOPEUNE, TPOOIEMY, CAMOCTOSTEILHO
YCTaHABIIMBATh UCKOMOE U JaHHOE, (OPMHUPOBAThH TUIIOTE3Y, ApPTYMEHTUPOBATh CBOIO MO3ULIUIO,
MHEHHUE;

* POBOJIUTH TI0 CAMOCTOSTEIIEHO COCTABICHHOMY IIJIaHY HECJIOXKHBINA IKCIICPUMEHT,
HEOOJIBIIIOE UCCIET0BaHUE TI0 YCTAHOBICHHIO 0COOEHHOCTEH MAaTEMAaTHUECKOT0 00BEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKIY COOOI;

® CaMOCTOATEIHHO (HOPMYITHPOBATH OOOOIIEHHS U BBIBOJIBI 110 pe3yIbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, MCCIIEIOBAHMSI, OIIEHUBATh JIOCTOBEPHOCTH MOJYUYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U
0000I1IEHHI;

® IMPOTrHO3UPOBATH BO3ZMOXKHOC Pa3BUTHUEC IPOLECCA, a TAKKE BBIABUTATH NPCAIIOIOXKCHUSA O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

PabGora ¢ undopmanmeii:

® BBISIBIISAATH HEJAOCTATOYHOCTh U M30BITOYHOCTh HH(DOPMAILIMH, JAHHBIX, HEOOXOIUMBIX JIJIs
pelleHus 3aauu;

* BEIOMpATh, aHATM3UPOBATh, CHCTEMATU3HPOBATh M HHTEPIIPETUPOBATH HH(OPMAITHIO
pa3IMYHbIX BUJOB U (hOPM IpE/ICTaBICHHUS,

* BEIOMpaTh (hopMy MpeaCcTaBIeHUS HHPOPMALIUU U WIUTIOCTPUPOBATH pellaeMble 3a/1a4H
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U X KOMOMHALIUSIMH;

® OIICHUBAThH HAAEKHOCTh MHPOPMALIUH 110 KPUTEPHUSAM, MTPEIOKEHHBIM YUUTEIEM WIN
c(hOpMyJIUPOBAHHBIM CAMOCTOSITENTLHO.



KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

* BOCIIPMHUMATD U (POPMYJIUPOBATH CY)KICHHS B COOTBETCTBUU C YCIOBUSIMH U LIEIISIMUA
00IIIeHus, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOKO TOUKY 3PEHUS B YCTHBIX M MHCHMEHHBIX
TEKCTax, JaBaTh IMOSICHEHUS 110 X0y PEIICHHS 3a1a4l, KOMMEHTHPOBATH HOTYYEHHBIH
pe3yJbTar;

* B X0JI¢ 00CY KICHHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOI TEMBI, IIPOOJIEMEI,
peliaeMoii 3a/1auu, BICKa3bIBaTh UJICH, HAIICJICHHBIC HA MIOMCK PEIICHUS, COTIOCTABIISATH CBOM
CYXKIEHUS C CY)KICHUAMH IPYTHX YYaCTHHUKOB JHaora, 00HApyKUBATh Pa3jIMIUe U CXOJICTBO
MO3UIINI, B KOPPEKTHOU (hopme HOpMYTUPOBATh Pa3HOIIACHS, CBOM BO3PAKCHHSI,

® IPEJICTABIIATEH PE3YJILTAThl PEIICHHUS 3a1a4H, SKCIIEPUMEHTA, UCCIICAOBaHuS, TPOCKTa,
CaMOCTOSTEIILHO BHIOMPATh (hOpMAT BBICTYIUICHHS C YUETOM 3a/1a4 MPE3CHTAIIUH U
0COOCHHOCTEH ayIMTOPHH;

* [IOHMUMATh ¥ UCIIOJIH30BAThH IPEUMYIIIECTBA KOMaHAHON U UHANBUAYaIbHON pabOTHI PH
pelIeHUH yu4eOHBIX MATEMATHIECKUX 3a/1aY;

* IPUHUMATh 11E€JIb COBMECTHOM JCATEIIPHOCTH, INITAHMPOBATH OPTaHU3AIMI0 COBMECTHOM
paboThI, pactpeaessaTh BUIbI PadOT, J0rOBAPUBATLCS, 00CYKIATh MPOIECC U PE3YJIbTAT PabOThI,
0000111aTh MHEHUS HECKOJIIBKUX JIIOIEI;

® y4aCTBOBATH B IPYMITOBBIX opMax paboThl (00CYKICHNUSA, 0OOMEH MHEHHUSIMU, MO3TOBBIC
HITYPMBI U IPYTHE), BBITIOIHATH CBOIO YacTh PabOThI U KOOPMHUPOBATH CBOU JICHCTBHS C
JIPYTUMH YWiIeHAMHU KOMaH/Ibl, OICHUBATh Ka4eCTBO CBOCTO BKJIa/a B OOIIHUi TPOILYKT MO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YUYaCTHUKAMHU B3aUMO/ICHCTBHUS. PeryjiiTHBHbBIE
YHUBepcaJIbHbIe YueOHbIe nelicTBuss CaMoopraHu3amms:

® CaMOCTOSITEIBHO COCTABIIATH IIJIaH, AITOPUTM PEIICHHUs 3a1a4u (U €ro 4acTh),
BBIOUPATH CIIOCO0 PEIICHHSI ¢ YYETOM UMEIOIIMXCSI PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUH ¢ yU€TOM HOBOM HH(BOPMAIIHH.

CaMOKOHTPOJIb, YMOIHOHATbHBII HHTEJJIEKT:

® BJIaJIETh CIIOCO0AMHU CAaMOIIPOBEPKH, CAMOKOHTPOJIS MTPOIECCa U pe3yibTaTa PEIIeHUs
MaTeMaTHYECKOH 3a/1a4u;

® IPEIBUICTH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH ITPU PELICHUN 3374, BHOCHTH
KOPPEKTHBBI B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, HAWJICHHBIX ONIHOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OI[CHMBATh COOTBETCTBHE PE3YJIbTaTa JCATEIILHOCTH MOCTABICHHOM 1M U YCIIOBUSM,
OOBSICHATH IPUYMHBI JOCTH)KEHUS MM HEAOCTHIKCHHS 1IEJIA, HAXOUTh OIIUOKY, 1aBaTh OICHKY
npUOOPETEHHOMY OTIBITY.

NPEJMETHBIE PE3YJIbTATHI
K xoHIry 00y4eHus B 7 Kjiacce yJanuiics MOJyduT CIEIYIONUe TPEIMETHBIE PE3YIIbTATHI:

Yuciia ¥ BbIYHCICHUA
BeImonHATE, coueTasi yCTHBIE U TTHCEMEHHBIE TPUEMBI, apu()METHUECKUE IEHCTBHS C
palMOHATIBHBIMHU YUCIIAMH.
HaxonuTh 3HaUSHHS YMCIOBBIX BBIPAKEHUH, TPUMEHAITH Pa3HOOOpa3HbIE CIIOCOOBI M MTPHEMBI
BBIYUCIICHUS 3HAYCHUH APOOHBIX BBIPAXKEHUH, COIEPIKAIINX OOBIKHOBEHHBIE U JIECITUYHBIE
JIpo0wu.
[TepexoanuTs OT OJJHOM (OPMBI 3aIMCH YUCEI K APYToH (peoOpa3oBbIBaTh NECATHYHYIO IpOOb B
OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JIECITUUHYIO, B YACTHOCTU B OECKOHEUHYIO JIECTUYHYIO
IpOOB).

CpaBHMBATh U yHOPSI0YMBATh PallMOHAIBHBIC YNCIIA.

OxpyrasaTh yncna.



BBINIONMHATE TPUKUIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUN, OLIEHKY 3HAYEHUN YUCIIOBBIX
BbIpaXEHUU. BBINIOIHATE AEMCTBUSI CO CTENIEHSMHU C HATYPAJIbHBIMU [10KA3aTEISIMHU.

[IpuMeHATh NpU3HAKK JEIUMOCTH, Pa3JI0KEHUE HA MHOYKUTEIN HATypPaJIbHbIX YUCEIL.
Pemath npakTHKO-OpUEHTHUPOBAHHBIE 33/1a4H, CBA3aHHbBIE C OTHOLIEHUEM BEJINYMH,
MPONOPLUMOHAIBHOCTHIO BEJIMUKH, ITPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a/1a4
C Y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMBIX OOBEKTOB.
Anredpanyeckne BbIPaKeHUs
Hcnonb30Bath anredpanveckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Tpoliecce
OCBOEHHS yueOHOr0o MaTepuana.

HaxoauTe 3HaueHust OyKBEHHBIX BHIPRXKEHUH MPH 3aJaHHBIX 3HAYCHUSAX [TEPEMEHHBIX.
BrinonuaTe mpeoOpa3zoBaHus 11€JI0T0 BBIPAXKEHUS B MHOTOWIEH MPUBEIECHUEM MOJOOHBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BbINONMHATE YMHOKEHHUE OJJHOUWIEHA HA MHOTOYJIEH M1 MHOTOWJIEHA Ha MHOTOWIEH, IPUMEHSATh
(dopMyJibl KBaZpaTa CyMMBbI M KBaJipaTa pa3HOCTH.

OcCy1ecTBIATh Pa3joKEHUE MHOTOWICHOB HA MHOKHTEIH C IIOMOIIIBIO BBIHECEHHSI 32 CKOOKH
00IIeT0 MHOXKHTEJISI, TPYNITUPOBKH CIIaraeMbIX, IPUMEHEHHs (OpMYyIT COKpaIEHHOTO
YMHOKEHHUS.

[TpumeHsTh IpeoOpa3oBaHMsI MHOTOWIECHOB JUJISl PELICHUs Pa3IMYHbIX 334 U3 MAaTEMaTUKH,
CMEXHBIX [TPEAMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonp30BaTh CBOICTBA CTENEHEN C HaTypalbHBIMU NOKA3aTEISIMU JUIs IPEOOPa30BaHUS
BBIPKEHUM.

YpaBHeHusI 1 HePaBeHCTBA
Pemarts nuHEiHBIE YpaBHEHUS C OAHON IIEPEMEHHOM, TPUMEHSSI IpaBUIIa IEPEX01a OT
MCXOJHOI0 YpPaBHEHHUS K paBHOCUIbHOMY eMy. IIpoBepsTh, ABISETCS JIU YUCIO KOPHEM
YpaBHEHUS.

[TpumeHsTh rpaduueckre METO bl IPH PEIICHNUN JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.
[TonGupath mpuMepsl nap Yuce, ABISIOIINXCS PEIICHUEM JIMHEHHOTO YpaBHEHUS C IBYMs
NEPEMEHHBIMH.

CtpouTh B KOOPAUHATHOHN MJIOCKOCTH I'padyK JIMHEHHOTO ypaBHEHUs C ABYMS IEPEMEHHBIMH,
MO0JIb3YACh I'paKOM, IPUBOAUTDH IPUMEPHI PEIICHNs YPaBHEHUS.

Pemartb cucremsl IBYX JIMHEWHBIX YPAaBHEHUN C IByMS IEPEMEHHBIMU, B TOM YHUCIIE
rpaduyecku.

CocTaBisATh U pelaTh JIMHEHHOE YPABHEHUE WM CUCTEMY JIMHENHBIX YPABHEHUM 10 YCIIOBHIO
3aJ]a4uM, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/J1a4M MOJyYeHHbIN pe3yibTar.

DOyHKIUUH
N300pakath Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIINE 3aIaHHBIM KOOPJIMHATAM,
Jy4H, OTPE3KHU, UHTEPBAIIbI, 3aIIMCHIBATH YNCIIOBBIE MPOMEKYTKH Ha aJreOpanuecKkoM si3bIKe.
OtmeudaTh B KOOPJAMHATHOM TIOCKOCTH TOUYKH IO 33JaHHBIM KOOPAMHATaM, CTPOUTH Ipauku
auHEeHHBIX QyHKIUi. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceIBaTh ¢ TOMOIIbIO (PYHKIIMI U3BECTHBIE 3aBUCUMOCTH MEXK/1y BEIIMUYMHAMMU:
CKOPOCTBb, BPEMS, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOMMOCTD, IIPOU3BOAUTEIBHOCTD, BPEMSI,
00BEM paboTHI.

HaxonuTe 3HaueHune QyHKIMM MO0 3HAYEHUIO €€ apryMeHTa.

[Torumate rpadgudeckuii crocod MpeACTaBICHHUS U aHAIM3a HH()OPMAITUHU, U3BJICKATh 1
UHTEPIPETHPOBATH HHPOPMAIUIO U3 TPa(UKOB peaNbHBIX MPOIECCOB U 3aBUCUMOCTEH.
K Konuyy odyuenusn 6 8 knacce yuawuiica nojiydyum ciedyroujue npeomMemmsle pe3yiomamnol:

Yucsa v BBIYUCICHUSA
Hcnonb30BaTh HavadbHBIE IPEACTABICHUS O MHOKECTBE IEHCTBUTEIbHBIX YACEI AJIS
CpaBHEHHUsI, OKPYTJICHUS U BBIYUCICHUH, N300pakaTh IEHCTBUTEIbHBIC YHCIA TOUKAMHU Ha
KOOPJAUHATHOU MPSIMOIA.



[TpuMeHATh MOHATHE apU(PMETHUUECKOTO KBAaIPpaTHOTO KOPHS, HAXOAUTh KBaIpaTHBIC KOPHH,
UCTIOJB3YS TIPU HEOOXOUMOCTH KaJIbKYJISITOP, BBITIOIHATH MPE0oOpa30BaHMsI BIPAKEHUH,
CoepKallNX KBaJIpaTHbIE KOPHH, UCIIOJIb3Ys CBOMCTBA KOPHEH.
Hcnons30BatTh 3aycy OONBIINX M MAJIBIX YMCEN C TTIOMOIIBIO ICCATUYIHBIX IPO0CH U cTeneHei
guciaa 10.
AuiredpanyecKkue BbIpasKeHUs
[IpuMeHATh MOHATHE CTEIIEHHU C IEIBIM IT0KAa3aTeJIeM, BBITOIHATH MPE0oOpa30BaHMsI BRIPAKEHUH,
COJIEpXKAIINX CTEMEHHU C LEJIbIM IOKa3aTesIeM.
BBITIOTHATE TOXK/IECTBEHHBIE TPEOOPa30BaHUS PAIMOHATBHBIX BEIPAKCHUM Ha OCHOBE TIPABHUIT
JNEHCTBUI HAJl MHOTOWICHAMH U aJIreOpandecKUMH JPOOSMHU.
PacknanpiBaTh KBaJpaTHBIN TPEXUIIEH HA MHOXKHUTEIH.
[IpumensaTs npeodpa3oBaHus BEIPAKEHUM JIJIS PEIICHUS PA3IMYHBIX 33/1a4 U3 MaTEMaTHKH,
CMEKHBIX MTPEMETOB, U3 PEaIbHON MPAKTUKH.
YpaBHeHus1 M HEpaBeHCTBA
PewaTte nuHelHbIe, KBapaTHbIC YPABHEHUS U PALIMOHAJIbHBIE YPABHEHMSI, CBOAILIUECSA K HUM,
CHUCTEMBI JIByX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.
[IpoBoauTh npoCTEiIINe UCCIEOBAaHUS YPABHEHUN U CUCTEM YPABHEHUI, B TOM UHUCJIE C
IPUMEHEHUEM TpadUUIeCKUX MPeICTaBICHIN (YCTaHABINBATh, HMECT JIM YPAaBHCHUE WIIH
CUCTEMa YpaBHEHMI PEIlIeHusl, €CIIi UMEET, TO CKOJIbKO, U IIpoYee).
[TepexouTh OT CIIOBECHOM (POPMYITUPOBKH 33/1a49H K €€ aIreOpandecKoi MOIENH ¢ ITOMOIIBIO
COCTaBJICHUS] YPABHEHUS WJIM CUCTEMbl YPABHEHUM, HHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3341 MOJTYUYEHHBIN pe3yJIbTar.
[IpuMeHATH CBOMCTBA YUCIOBBIX HEPABEHCTB VISl CPABHEHUS, OLIEHKH, PEIIaTh JINHEUHbIE
HEpaBEHCTBA C OJHOU MEPEMEHHON U UX CUCTEMBI, 1aBaTh T'paUUeCKyI0 WILTIOCTPALIUIO
MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbl HEPAaBEHCTB. DYHKIMH
[TonuMaTh 1 UCTIONIB30BaTh (DYHKIIMOHABHBIE TIOHSTHS | SI3bIK (TEPMHUHBI, CHMBOJIHUYECKHE
0003Ha4YeHHsI ), OTIPEAEIATh 3HaUeHHE (DYHKIIMU 110 3HAYEHUIO apTyMEHTa, ONpeesaTh CBOWCTBA
byHkMH 10 e€ rpaduky.
Ctpouts rpaduku eMeHTapHbIX GyHKIUi Buma: Y = K/X, y =x2,y =x3,y =[x,y = VX,
ONMCHIBATh CBOMCTBA YMCIIOBOM (PYHKIIMHU IO
e€ rpaguxy.
K xonuy odyuenus ¢ 9 knacce yuawuiica nojyuum cieoyroujue npeomennsle pe3yibmanol:
Yucaa 1 BLIYMCTIEHUS
CpaBHHMBATH W yIOPSAI0YUBATH PAIIMOHATIBLHBIE U HPPAIIMOHAIBHBIC YUCIIA.
Brimonuate apudmeTnueckue AeUCTBUS C palliOHATILHBIME YUCIIAMHU, COYETasi YCTHBIC U
MMMCbMEHHBIC TPUEMBI, BBITIOTHATH BEIUUCIECHUS C UPPAITHOHAILHBIMU YUCIIAMH.
Haxoauts 3HaueHus cTeneHei ¢ HelnbIMU MOKa3aTeIsIMU U KOPHEH, BBIYUCIATh 3HAUYCHUS
YUCJIOBBIX BBIPAYKECHUM.
OKpyIJTh 1€UCTBUTENbHBIC YHICIIA, BHIIOJIHITH MPUKUIKY PE3YyJIbTaTa BHIYMCICHHH, OLIEHKY
YUCJIOBBIX BBIPAYKECHUM.

YpaBHeHUsI M HEPABEHCTBA
Pemiats nuHENHBIE U KBaIpaTHBIC YPABHEHUS, YPABHEHUS, CBOASAILIMECS K HUM, IIPOCTEUIIINE
JIpOOHO-pallMOHATIbHBIE YPABHEHUS.
Pewmats cucreMsl ABYX JTUHEHHBIX YPABHEHUN C ABYMs IIEPEMEHHBIMU U CUCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABJIACTCS JIMHEUHBIM.
Pemrate TekcTOBBIE 33aUM aIreOpanuecKuM CIIoCOOOM C MTOMOIIBIO COCTABJICHUS YPaBHEHUS
VI CHCTEMBI IBYX YPABHEHUH C IByMS IICPEMEHHBIMH.
IIpoBOAUTE MPOCTENIINE UCCIENOBAHUS YPABHEHUIN U CUCTEM YPAaBHEHMI, B TOM YHUCIIE C
IPUMEHEHHEM IpadUuecKuX NpeAcTaBlIeHUH (yCTaHaBINBaTh, UMEET JIM YpPaBHEHUE WU
CUCTEMA YPaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).



Pemiate nuHelHbIE HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paXkaTh PEIIEHNE HEPABEHCTB
Ha YMCIIOBOM IIPSIMOM, 3aIIMChIBAaTh PEIICHHUE C TIOMOILBI CUMBOJIOB.
Pemiate cuctembl IMHEHHBIX HEPABEHCTB, CHCTEMBbl HEPABEHCTB, BKIIFOYAIOIINE KBAIPATHOE
HEpPaBEHCTBO, U300pakaTh PEIICHUE CUCTEMbI HEPABEHCTB HA YHCIIOBOM MPSIMOH, 3aMChIBATh
peLIeHHE C TOMOLIbIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUN PA3INYHBIX 331a4. PyHKIHK
Pacnio3HaBaTh (pyHKIMYM H3y4eHHBIX BUIOB. [IoKa3pIBaTh cXxeMaTUYECKH PACIIOIOKEHUE Ha
KOOPJMHATHOM TI0OCKOCTU rpadukoB GyHkuumil Buaa: Y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y =X,y = |X|, B 3aBHCHMOCTH OT 3HaueHHi1 KO>(PHUIIMEHTOB, OMUCHIBATH CBOHCTBA
(byHKIHHA.
Crpouth 1 n300paXkaTh cCXxeMaTHYECKU IpaUKK KBaIpaTUYHbIX (GYHKLIUH, OIMCHIBATh CBOMCTBA
KBaJPAaTHYHBIX (QYHKIWH 110 UX Tpadukam.
PacniozHaBaTh KBaipaTUYHYIO (PYHKIMIO 110 (hopMyJie, IPUBOAUTH IPUMEPhI KBaIPATUYHBIX
GyHKIMI U3 peanbHON )KU3HU, (PU3UKH, TEOMETPUH.

YucJi0BbIe MOCJIe10BATEIbHOCTH H POTIPeCcCUH
Pacno3naBate apupMeTHYECKYIO0 U TE€OMETPUIECKYIO IPOTPECCHH TP Pa3HBIX Crlocobax
3aJlaHuUs.
BBINOTHATE BRIYUCIEHHS C UCIIOJIb30BaHIEM (hOpMYJI N-TO WieHa apuPMETHIECKON 1
reOMEeTPUYECKOM porpeccuii, CyMMbI EPBBIX N UIECHOB.

N300paxarh 4ieHbl NOCIEI0BATEIbHOCTH TOUKaMH Ha KOOPIMHATHON IJIOCKOCTH.
Pemiate 3a1aun, CBI3aHHBIE C YMCIOBBIMU [IOCIIEI0BATEIBHOCTSIMU, B TOM YHUCIIE 33/1a4H U3
peaIbHOM >KU3HM (C UCIIOIb30BAaHUEM KaJIbKYJISATOPA, HUPPOBBIX TEXHOJIOTUM).

OLEHUBAHUE PE3YJIBTATOB OCBOEHUS ITPOI'PAMMBI
IIpu npoBepke yCBOEHHUsI MaTepuaa BbIABIAETCS MOJHOTA, IPOYHOCTh YCBOCHUS yUAIIUMUCS
T€0pI/II/I 158 yMeHI/ISI HpI/IMCHﬂTI) €C Ha HpaKTI/IKe B 3HAKOMBIX U HE3ZHAKOMBIX CI/ITyaHI/ISIX.
OcHoBHBIMHU (hOpMaMU IPOBEPKHU 3HAHUHN M YMEHHUH yJalluXcsl 10 MAaTEeMaTHUKE SBIISIOTCS
MUCbMEHHBIE PA0OTHI 1 YCTHBIN OTBET.
IIpu o1leHKE MHUCBMEHHBIX U YCTHBIX OTBETOB YYUTEND B IIEPBYIO OUEPE/Ib YUUTHIBAECT
ITIOKA3aHHBIC yanII/IMI/ICSI 3HAHUSA U YMeHI/ISI. OIIGHKa 3aBHUCUT OT HAJINYHUA U xapaKT epa
IIOIPEIIHOCTEM, JOMYIIEHHBIX yYalllUMHUCS.
OTBeT Ha TEOPETUUECKUI BOIIPOC CUUTACTCS O€3yIPEUHBIM, €CIIH IO CBOEMY COJEP>KaHUIO
MOJTHOCTBIO COOTBETCTBYET Bompocy. Coep:KUT Bce HEOOXOANMBIE TeOpeTHUecKre (haKkThl U
06OCHOBaHHBIe BBIBOJbI, @ €I'0 U3JI0OKCHUEC U ITMCbMCHHAA 3alIMCh MaTEMAaTHYCCKHU l"paMOTHI)I 158
OTJIMYAIOTCS TIOCJIEN0BATENBHOCTBIO M aKKYPATHOCTBIO.

OueHka yCTHBIX OTBETOB YUaluxcs no ajareope. Orser

OLICHMBACTCH OTMETKOM «5», eC/IM yYauumcs:
MIOJTHO PACKPBUI COJIEpKaHUE MaTepHasia B 00beMe, MPeTyCMOTPEHHOM ITPOrPaMMOM
¥ Y4eOHMKOM; U3II0KUI MaTepHall TPAMOTHBIM SI3bIKOM, TOYHO HCIIONB3YsI MATEMATHUECKYIO
TEPMHHOJIOTHIO U CUMBOJIUKY, B OIIPEACICHHOMN JIOTHYECKOU MOCIIeI0BATEIbHOCTH;
- IPaBWJIBHO BBITOJTHIII PUCYHKH, YEPTEKH, TpaduKH, COMMyTCTBYIOINIUE OTBETY; MOKa3all yMEHUE
WJUTFOCTPUPOBATH TEOPHUIO KOHKPETHBIMU IPUMEPAMH, IPUMEHATh €€ B HOBOW CUTYyalluu IIPH
BBITIOJIHEHUH IIPAKTUYECKOTO 3aJaHusl; - IPOJEMOHCTPUPOBAII 3HAHUE TEOPUH PAHEE U3YUYEHHBIX
COMYTCTBYIOIIMX TeM, C(OOPMUPOBAHHOCTD U YCTOMUNBOCTD UCIIOIB3YEMBIX IPH OTBETE YMEHHI
U HABBIKOB;
OTBEYAJI CAMOCTOSITEIbHO, 0€3 HaBOIAINX BOTIPOCOB YUUTEJS; ~-BO3ZMOXHBI OJTHA — JIBE
HCTOYHOCTHU HpI/I OCBCILICHUC BTOpOCTGHCHHbIX BOHpOCOB WM B BBIKJIaJAKax, KOTOpLIe yanHHfICH
JIETKO UCTIPABUJII TTOCJIE 3aMEUYAHUS YUUTEIIS.

OTBeT OlIeHMBAETCSI OTMETKOM «4», eCJIM YAI0BJIETBOPSeT B OCHOBHOM TPe0OBAHMSAM Ha
OLIEHKY «5», HO MPH 3TOM MMeeT OJIMH U3 HeI0CTATKOB:
B N3JI0KCHUUN ,Z[OHYH_IGHBI HGGOJIBIJ_II/IG Hp06em>1, HC NCKA3UBIICC MATEMATHNUYCCKOC



COJIepKaHWE OTBETA; JOIYIICHBI OAMH — 1B HEJ0UETa MTPH OCBEIICHUH OCHOBHOTO COJICPKAHUS

OTBETA,
WCITPaBJICHHBIC ITOCJIC 3aMEUaHUs YUUTEIIS;, JOMYIIEHbI ONOKa UK 00JIee IBYX HEA0UYETOB IPH

OCBEIICHUU BTOPOCTEIIEHHBIX
BOITPOCOB MJIM B BBIKJIAJIKAX, JIETKO UCIIPABICHHBIC MTOCE 3aMedyanus yantelsa. OTmerka «3»

CTABUTCH B CJEIYIOIIHX CIy4dasix:
HEIOJTHO PaCKPBITO COJIepKaHUE MaTepHaiia (Colep)aHue U3JI0KeHO (pparMeHTapHO, HE BCeraa
MOCIIEI0BATEIHHO), HO TIOKa3aHO 00IIiee MOHMMAaHUE BOMIPOCA U TIPOJAEMOHCTPUPOBAHBI YMEHUS,
JIOCTaTOYHBIC JIJIs1 YCBOCHUS ITPOrPAMMHOTO MaTepHalia; MUMEIUCh 3aTPYAHEHUS W TOMYIICHBI
OIIMOKY B OMPEACIICHUN MAaTEMaTUIECKOW TEPMHUHOJIOTHH, YEPTEKAX, BBIKJIAKAX,
WCITPaBJIEHHBIC MTOCTIE HECKOIBKUX HABOISAIIMX BOIIPOCOB YUUTEIIS; YUAIIHICS HE CIIPABUIICS C
MIPUMEHEHUEM TEOPHH B HOBOU CUTYaIlUU TIPHU
BBIMIOJTHEHUH MMPAKTUYECKOTO 3a/1aHus1, HO BBITIOJIHIII 3aJaHUs 0053aTeIbHOT0 YPOBHS
CJIO’)KHOCTH TI0 JIaHHOHM TeME; TIPH I0CTATOYHOM 3HAHUH TEOPETUUYECKOTO MaTepuaia
HEJIOCTATOYHO
000CHOBAaHHOCTH OCHOBHBIX YMEHHUI U HABBIKOB.

OTMeTKa «2)» CTABUTCA B CJIEAYIOIIMX CIAYy4asix: HE

PACKpBITO OCHOBHOE COJIEp KaHHE YUYeOHOT0 MaTepHaa;

0o0Hapy»XEHO HEe3HaHWE yJyaluMcs OOJbIIe niin Hanbomee

BaKHOHM 4acTH y4eOHOTO
MaTepuaa; JOMylIeHbl OIIMOKY B ONPEACICHUH MMOHATUH, IPH UCIIOIb30BAHUH
MaTeMaTUYeCKOW TEPMUHOJIOTHH, B PUCYHKAX, YePTEkKaxX WK rpauKax, B BIKIAAKAX, KOTOPHIC
HE UCITPaBJIEHBI I1OCJIE HECKOJIBKUX HABOASIIMX BOIIPOCOB YUUTEIIA.

Ilpumeuanue
[To okOHYaHMM YCTHOTO OTBETA y4alllerocs NeAarorom Jaércs KpaTKui aHalu3 OTBETA,
OOBSBIISIETCS MOTUBUPOBaHHAs OIICHKA. BO3MOXKHO MpUBIICUEHNE IPYTUX YUAIIUXCS TS
aHaJn3a OTBETA, CAMOAHAIIN3, IPE/IOKEHNE OLIEHKH.
OrnieHMBaHUE YCTHBIX OTBETOB OCYIIIECTBIISIETCS 0€3 yueTa HapyIIeHUH S3bIKOBBIX/ PEUEBBIX
HOPM, CBSI3aHHBIX C HEJIOCTaTKaMH MPOU3HOCUTEIHHON CTOPOHBI peur (IPOU3HOIICHHE 3BYKOB,
BOCITPOM3BEJICHUE CIIOB CJI0KHOM CIIOTOBOM CTPYKTYPhI, UHTOHAIIMOHHBIX M PUTMHYECKHX
CTPYKTYD U Jp.).

Ouenka NUCbMEHHBIX PadoT yyalmuxcs no ajareope.

OTBeT OLIEHUBAETCS OTMETKOMH «5», ecJIn:

paboTa BHITIOJIHEHA IMOJTHOCTHIO; B IOTUUECKHUX PACCYKICHUSX U 00OCHOBAHUH PEIICHUS

HET MpoOeJIOB U OIMHNOOK; B PEIICHUH HET MAaTEMAaTUYECKUX OMIMOOK (BO3MOXHA OJHA

HETOYHOCTD, OITHCKA,
KOTOpasi He SIBJISIETCS CIIEICTBUEM HE3HAHUS WIIM HEMOHUMaHUs y4eOHOro MaTepuana).
OTMeTKa «4» CTABUTCA B CJEAYIOIINX CIydasax: padoTa BBITIOJIHEHA MOJTHOCTHIO, HO
000CHOBaHHUS IIArOB PEUICHHs HEOCTATOUHHBI (€CJIM YMEHHEe 000CHOBBIBATh PACCYKIICHUS HE
SIBJISJIOCH CTIEIIAATLHBIM O0OBEKTOM MTPOBEPKH ); AOIYIICHBI OJHA ONTHOKA WIJIH €CTh JIBa — TPH
Helo4ETa B BBIKJIQIKAX, PUCYHKAX, YepTexax Wwin rpadukax (€ciu 3TH BUABI paObOT He SBIISITUCH
CIeNUaTbHBIM 00BEKTOM MPOBEPKH). OTMETKA «3)» CTABUTCH, €CJIU:
JOTIYIIeHo Oosiee 0IHOM omuOKY Ui 0oJiee ABYX — TPEX HEIOYETOB B BRIKJIAIKAX, UEPTEkKAX
Wi Tpadukax, HO ydanuics o0agaeT o0s3aTeIbHBIMA YMEHUSIMH 110 TIPOBEPSIEMOM TEME.
OTMeTKa «2» CTaBHTCH, €CJIH:

JIOTYIIIEHBI CYIIIECTBEHHBIE OMUOKH, MTOKAa3aBIIKe, YTO yYalUics He 001amaeT
00s13aTeNbHBIMA YMEHUSMH 110 TAHHOUM TeMe B TIOJTHOW Mepe.



n/n

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

HaumeHoBaHue pa3jieioB U
TeM MPOrpaMMBbl.

KoauuecTBO 4acoB.

Bcero

KoHTpoJibHbIE
padoThI

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTeJibHbIE

pecypchl

Buabl gesiTeJIbHOCTH 00y4AKOIIMXCSH €
yueToM padoyeil NporpaMMbl BOCIIMTAHUS

Yucia ¥ BLIUHCIIEHUS.
PaumonanbHble ynciaa
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[loHnmatp cMbIC 3anMCH OOJIBIINX YHCE C
ITOMOIIIBIO IECATUYHBIX APOOEH U cTeneHen
ymcna 10, IpUMEHATh UX B pealbHbBIX
cutyanusx. [IpuMeHsITh IPU3HAKU JAETTMMOCTH,
PasJIoKEeHHU Ha MHOXKHTENN HaTypaJIbHBIX
yrcen. PemaTs 3aauu Ha 4acTH, MPOLEHTEL,
IPOTOPLUH, Ha HaXOXKAeHUe NpoOu (IpoleHTa)
OT BEJINYMHBI ¥ BEJTMYHUHBI 10 €€ 1podu
(mpotieHTy), 1poOu (MIPOLIEHTA), KOTOPHIHA
COCTaBJISIET OJIHA BEJIMUUHA OT APYIoil.
[IpuBonuTsH, pa3dupaTh, OLCHUBATEH PA3IUIHbIC
peILeHH s, 3aICH PEIIeHHI TEKCTOBBIX 3aad.
PacrioznaBaTh 1 00BSACHSATH, ONIUPasICh HA
OTIpeIeJICH s, TIPSIMO TPOTIOPIIUOHAIIEHBIE 1
00paTHO NPONOPLMOHATILHBIE 3aBUCUMOCTH
MEXY BEIMYMHAMU; TIPUBOJUTH IPUMEPHI ITHUX
3aBHCUMOCTEN U3 peasibHOTO MUPA, U3 IPYTUX
y4eOHBIX npeaMeToB. PermaTth npakTuko-
OPHEHTUPOBAHHBIE 3a/1a41 Ha APOOH, MPOLIEHTHI,
IPSIMYIO U OOpaTHYO MPOMOPIUOHAITEHOCTH,
TPOTIOPITUH

AnrebpanyuecKue BbIPAKCHUS

27

but6mmoreka [IOK
https://m.edsoo.ru/7f415b90

Ogunaziets anredpanyueckol TEPMUHOIOTHEH 1
CUMBOJIMKOH, TPUMEHATH €€ B IIpolLECcce
ocBoeHHs yueOHoro marepuana. Haxonuts
3HaYeHUS OyKBEHHBIX BBIPAKEHUH MTPH
3aJaHHBIX 3HAYEHUAX OYKB; BHIIIOJIHSITD
BBIYHMCIIEHUS IO popmMyiaM. BeImonHsaTh
peoOpa3oBaHus IEJIOTO BRIPAKCHHUS B
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YPaBHeHI/IH 1 HCPABCHCTBA
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MHOTOYJICH IIPUBEICHUEM TTOA00OHBIX
ClTaraeMbIX, PaCKPBITHEM CKOOOK. BBITIOIHATE
YMHOXEHHE OJTHOUJICHA Ha MHOTOYJICH U
MHOT'OYJICHa HA MHOTOYJICH, IPUMEHSTh
(hopMyJIBI KBaIpaTa CyMMBI U KBajgparta
pasHocTH. OCyIECTBIATD PA3NIOKECHHE
MHOTOYJICHOB Ha MHOYKHUTEITH ITyTEM BBIHECCHUS
3a CKOOKH O0INEro MHOXHUTEIIS, MPUMECHECHUS
(hopMyJIBI pa3HOCTH KBAAPATOB, HOPMYJT
COKpAIIEHHOTO YMHOXKEHUSI. [IpUMEHATh
peoOpa3oBaHNEe MHOTOUWICHOB JIJIsl PEIICHUS
PAa3IMYHBIX 3a1a4 U3 MaTEMAaTUKHU, CMEKHBIX
MPEMETOB, U3 PEATLHON TPAKTHKH.
3HAKOMUTBLCA C UCTOPUEH Pa3BUTHUS MAaTEMaTHUKHU

Pewiate nuHeitHOE ypaBHEHHE C OAHOU
MEpPEMEHHOM, NPUMEHSS MPaBUIIa MEPEeXoaa OT
HCXOAHOTO YPAaBHEHHUS K PABHOCUIILHOMY EMY
0onee mpoctoro Buna. [IpoBepsTs, ssBHseTCS TN
KOHKPETHOE YHCIIO KOPHEM YPaBHEHUS.
[TonOupath NpUMEpHI AP YUCE, SBISIFOIIUAXCSI
peLIeHUEM IMHEWHOTO YPaBHEHHUS C IBYMS
nepeMeHHbIMU. CTPOUTH B KOOPJAUHATHOU
IUIOCKOCTH I'pavK JMHEWHOTO YPABHEHUS C
JIByMsI IEPEMEHHBIMH; MTOJIb3YSACh TPAPUKOM,
MPUBOJUTH IPUMEPHI PELLICHUSI YPABHEHHUSI.
Haxoauth perieHrue cucTemMsl IByX JUHEUHBIX
ypaBHEHUH C NByMs repeMeHHbIMH. COCTaBISATh
U pellaTh ypaBHEHUE WM CUCTEMY YPABHEHUIN
10 YCJIOBUIO 33/1a4M, HHTEPIIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3aJa4u
MOJIYYCHHBIH Pe3yJIbTaT

Koopaunats! u rpaguku.
OyHKIMU
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N3006paxars Ha KOOPAWHATHOM MPSAMON TOYKH,
COOTBETCTBYIOLIHE 3alaHHBIM KOOpANHATaM,
JIy4H, OTPE3KH, MHTEPBAJIbI; 3aIMCHIBATh UX HA
anredOpanveckoM sizpike. OTMEUaTh B
KOOPJAMHATHOM MIOCKOCTH TOYKH IO 3aJlaHHBIM
KOOpAMHATaM; CTPOUThH I'pauKH HECTIOKHBIX



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

3aBHCUMOCTEH, 3aJJaHHBIX (QOPMYJIaMH, B TOM
YHcIie ¢ TOMOIIBIO UPPOBBIX J1a00PATOPHIA.
[IpumensTh, U3y4aTh NPEUMYIIECTBA,
HHTEPIPETHPOBATE TpadUISCKHUMA CITOCO0
NpeACTaBICHUS U aHaIu3a Pa3sHOOOpa3HOH
Kn3HeHHOU nHpopMari. OcBanBaTh OHITHE
(hyHKITMH, OBNaeBaTh (PyHKIIMOHATHLHON
TepMUHOJIOTHEN. Pacnio3HaBaTh JIMHEHHYIO
¢bynkmio Y = KX + b, onmceiBaTh €€ cBOiCTBA B
3aBUCUMOCTH OT 3Ha4eHui K03 durmerros K u
b. Crpouts rpaduku nuHeitHON QyHKIINH,
¢yskuum y =| x |. Ucnons3oBats nudpoBbie
pecypChl s TOCTpOoeHHS TpaduKoB GyHKIHA U
Hu3y4yeHus ux cBoucts. [IpuBoauTHs NpUMeEpHI
JIMHENHBIX 3aBUCUMOCTEN B PEAJIBHBIX
Iporueccax U sIBICHUAX

[ToBTOpenue u o6o01IEHNE

bubmuorexa [JOK
https://m.edsoo.ru/7f415b90

Br10upats, MpUMEHSITH OLIEHUBATH CIIOCOOBI
CPaBHEHUS YHCEN, BEIYUCICHUH,
npeoOpa3oBaHU BEIPAKECHUH, PELLICHUS
ypaBHeHU#. OCyIIECTBISATh CAMOKOHTPOJb
BBINOJIHSIEMBIX JEHCTBUN U CAMOIIPOBEPKY
pe3yJbTaTa BEIYMCIICHUH, TpeoOpa3oBaHuil,
IIOCTpoeHuH. Pemars 3anaun U3 peaibHON
JKU3HU, TPUMCHATHh MAaTCMAaTUUCCKUC 3HAHUA JIJIA
pelieHns 3a1a4d u3 Apyrux npeaMeTos. Pemate
TCKCTOBBIC 3aJa4u, CPaBHUBATD, BLI6I/IpaTI)
CIIOCOOBI pEIICHHUs 331a9u

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

102
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n/n

8 KUIACC

HaumeHoBaHue pa3jieioB u
TeM MPOrpaMMbl

Yucna u BBIYMCICHHUS.
KBagpaTHbie KOpHU

Yucna u Beruncieausda. CTeneHb
C LIEJIBIM ITOKa3aTeleM

KoaunuyecTBO 4acoB

Bcero

15

KonTpoJbHbIE
padoThI

DJIeKTPOHHbIE
(umdposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6nunoreka [IOK
https://m.edsoo.ru/7f417af8

but6mmoreka [IOK
https://m.edsoo.ru/7f417af8

Buabl gesiteJIbHOCTH 00y4AKOIIMXCSH €
yueToM padoyeil mporpaMMbl BOCIIMTAHUS

DopMyIHpPOBaTh ONpPEAEIIEHNE KBaAPATHOTO KOPHS
U3 YUCIIa, apuQMETHUECKOTO KBaJAPATHOTO KOPHSL.
[IpuMeHATh onepanuio U3BJIeYEHHU KBaIpaTHOTO
KOPHS U3 YUCIIa, UCIIONIB3YS IPH HEOOXOJUMOCTH
KanbKyJsTop. OLleHUBaTh KBaApATHBIE KOPHH
LEJIBIMU YUCIIAMH U IECSITUIHBIMU APOOSMH.
CpaBHUBATH U yNOPSIOUMBATh PAllUOHATBHEIE U
HAppalOHAIbHBIE YNCIIA, 3AITUCAHHBIE C TOMOIIBIO
KBaJ[paTHBIX KOpHEH. MccienoBarb ypaBHEHHE X 2
= @, HaXOJUTh TOYHBIC U MPUOIMKEHHBIE KOPHU
npu a > 0. MccnenoBath cBOMCTBA KBaAPATHBIX
KOPHEH, IPOBOJSl YUCIIOBBIE SKCIIEPUMEHTBI C
HCITOJIb30BAaHUEM KaJIBKYJISITOpa (KOMITBIOTEPA).
Jloka3pIBaTh CBOHCTBA apu(METUIECKUX
KBaJIpaTHBIX KOPHEH; IPUMEHSATH UX IS
npeoOpa3oBaHus BEIpaKEHUH. BRITOTHATE
IpeoOpazoBaHMsl BEIPAKEHHUH, COAEPKAIINX
KBaJIpaTHbIE KOPHU. BeIpa)kaTh NepeMEHHBIE U3
FEOMETPHUYECKUX U (PU3NIECKUX POPMYJI.
BrruncnsaTe 3HaYEHUS BBIPAXKEHUMN, COAEPKALUX
KBaJIpaTHbIE KOPHH, UCTIOJIb3Ys MIPU
HEOO0XOIUMOCTH KalbKyJsiTop. Mcrons3oBats B
XO/JI€ pelIeHNs 33124 DJIEMEHTapHbIe
NpEeACTaBICHUs], CBI3aHHbBIE C TPUOIKEHHBIMU
3HAYEHUSAMH BEJTMYHH. 3HAKOMUTHCSI C UCTOPHEN
pa3BHUTHS MAaTEeMAaTHKH

DopMyIHPOBAThH ONPEIEICHUE CTEIICHU C LIEbIM
mokazaresieM. [IpencTapisaTs 3amuch OONBITUX U
MaJIbIX YHMCEJl B CTaHAapTHOM Buje. CpaBHUBATh



https://m.edsoo.ru/7f417af8
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YHUCJIa U BEJIMYHMHEI, 3aIIHCAaHHbBIE C
ucnoiab3oBanueM crernenu 10. Mcmons3oBaTh
3aIUCh YKCeN B CTAHAAPTHOM BUJIC JJIs1 BHIPAXKCHUS
pasMepoB 00BEKTOB, JITUTEIBHOCTH IPOIIECCOB B
OKpykaroieM mupe. DopMyIupoBaTh, 3aUCHIBAT
B CUMBOJIMYECKOI (hopMe U HILTFOCTPUPOBATH
MPUMEPaMU CBOICTBA CTETICHU C TEJTBIM
noka3zatesieM. [I[puMeHsITh CBOMCTBA CTEIICHH IS
peoOpa30BaHUs BRIPAKCHHIMA, COJCPIKAIIUX
CTETICHH C IIeJIBIM MoKa3aTeneM. BrInomHATh
ﬂeﬁCTBI/Iﬂ C YyncCJiaMH, 3allMCaHHBIMU B CTAHAAPTHOM
BUJIc (YMHOKCHUE, JICTICHUE, BO3BEICHUE B
CTETICHbB)

AnrebpanyecKue BhIPAKECHHUS.

KBagpartsslii TpéxuineH

Anrebpanyeckue BhIpaXKeHHU .

Anrebpanueckast 1poOb

VYpaBHEHHUsI U HEPABEHCTBA.
KBagparusle ypaBHEHUS

15

15

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

bu6nuoreka [IOK
https://m.edsoo.ru/7f417af8

but6mmoreka [IOK
https://m.edsoo.ru/7f417af8

Pacno3naBaTh KBapaTHBIN TPEXUIIEH,
yCTaHaBJIMBATh BO3MOKHOCTB €T0 Pa3JIOKEHUS Ha
MHOXHTENU. PackiaapiBaTh HA MHOKUTEIH
KBaJIpaTHBIN TPEXUJIEH C HEOTPULIATENbHBIM
JUCKPUMHHAHTOM. 3aIlUCHIBATh aJIreOpandecKue
BeIpaskeHHs. Haxoaute obnacTe onpeneneHus
PalMOHATILHOTO BBIPaKEHHSI. BBITOTHATE YHCIIOBBIE
MOJCTaHOBKH U BBIYMCIIATH 3HAYCHUE IpOOHU, B TOM
YHcIie ¢ TOMOIIBIO KalbKymaTopa. @opMyIupoBarthb
OCHOBHOE CBOWMCTBO aJIr€0OpandecKoi ApooH n
NPUMEHSTH €ro JJIs MpeoOpa3oBaHust JpoOei.
BrimonHaATh neiicTBus ¢ aredpaniecKuMu
npobsimu. [TpumensaTs mpeodpa3zoBaHusl BEIPAKESHUIHA
JUTSL pelIeHus 3a/ia4. Boipaxkarh niepeMeHHbIe U3
hopmy (pU3NIECKUX, TEOMETPUIECKUX,
OTMCHIBAIOIINX OBITOBBIE CUTYAIUH)

Pacnio3znaBaTh KBaipaTHBIE YPaBHEHHUS. 3aIIUCBIBATh
(hopMyiTy KOpHEH KBaIpaTHOTO YPaBHEHHUSI;, peniaTh
KBaJIpaTHbIE YPaBHEHUS — IIOJIHBIE U HETIONHEIE.
[IpoBoauTh mpoCTENIINE HCCIEOBAHNS
KBaJIpaTHBIX ypaBHeHUU. PemaTe ypaBHeHus,
CBOJAIINECS K KBAJIPATHBIM, C TOMOIIIBIO
peoOpa3oBaHUi 1 3aMEHOM MTEPEMEHHOM.
HabmtonaThs v aHaIM3UPOBATH CBA3b MEKIY
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YpaBHEHHUsI U HEPABEHCTBA.
Cucremsbl ypaBHEHUN

VYpaBHEHHUsI U HEPABEHCTBA.
Hepasencraa

13

12

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

bu6mmoteka [IOK
https://m.edsoo.ru/7f417af8

KOPHSIMH U K03 pHImeHTaMu KBaIpaTHOTO
ypaBHeHus. DopmynupoBaTh TeopeMy Buera, a
TaKXe 00paTHYIO - TeOpeMy, IPUMEHSTh ITH
TEOpEMBI JIJIsl pellieHHs 3a1a4. Perrath TeKCTOBbIe
3aJauu anredpanyeckuM CrocoOoM: MEPEXOAUTh OT
CJIOBECHOM (hOPMYIIUPOBKHU YCIIOBHS 33]]a9U K
anreOpanvecKoi MoJIeIU MyTEM COCTABIICHUS
YpaBHEHUS; pelaTh COCTABICHHOE YPaBHECHUC;
WHTEPIPETUPOBATh PE3yNIbTaT. 3SHAKOMHUTBCS C
HACTOPHEH pa3BUTHS aTeOPBI

Pacno3naBaTh nHHENHBIE YPABHEHHUS C IBYMS
riepeMeHHBIMHA. CTPOUTH TPaUKU TUHEHHBIX
YpaBHEHHH, B TOM YHUCIIE UCIOB3YS UPPOBEIC
pecypcsl. Paznnyars napasienbHble H
MepECEKAIOIINECS MPSIMBIE IO X YPABHEHUSIM.
Pemrates cucteMsl 1ByX JIMHEHHBIX YPAaBHEHHM €
JIByMsI IEPEMEHHBIMH TT0JICTAHOBKON U CIIOKEHUEM.
Pewate npocreimme cUCTEMbl, B KOTOPBIX OJIHO U3
ypaBHEHUH He siBisieTcsl TnHeHHbIM. [IpuBoanTH
rpaMuecKyro HHTEPIPETAINIO PEIICHNUS
YPaBHEHUS C IByMsI IEPEMEHHBIMH U CHCTEM
YpaBHEHHUH C IByMs IEpEMEHHBIMH. Pemrats
TEKCTOBBIC 331U aJIreOPanyeCKUM CIIOCOOOM.

DopMyIHPOBATH CBONCTBA YHNCIOBBIX HEPABEHCTB,
WUTFOCTPUPOBATh UX HA KOOPAUHATHON IIPSIMOIA,
JTIOKa3bIBaTh anredpandecku. [[puMeHsITh CBOMCTBA
HEpaBEHCTB B XOJIe pelieHus 3aaad. Pemartp
JIMHEHHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOM,
n300paxkaTh pelieHre HEPaBEHCTBA HA YHCIOBON
npsMoil. Pemiate cucTemMbl TMHEIHBIX HEPABEHCTB,
n300paxarh pelieHre CUCTEMbl HEPABEHCTB Ha
YUCIIOBOM IIPSIMOU

CDYHKI_[I/II/I. OCHOBHbBIC TTOHATHS

bu6nuoreka [IOK
https://m.edsoo.ru/7f417af8

Hcnonb3oBaTh QyHKIIMOHATBHYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY. BBIUncnsaTs 3HaueHus: pyHKIMH,
3aJaHHBIX GopMynamu (IpH HEOOXOIUMOCTH
UCIIOJIb30BaTh KaIBKYJIATOP); COCTABIISATH TAOJIHIIBI
3HadeHuil GpyHkmH. CTPOUTH IO TOYKaM rpaduKu
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(hynkiuii. OnuceBaThH CBOWCTBA (DYHKITMH HA
OCHOBE ¢€ rpa)MuecKoro MpeCTaBICHUS.
Hcnonp3oBaTh GyHKIHOHATBFHYIO TEPMHHOJIOTHIO U
cuMBONHKY. MccnenoBats mpuMepsl TpaguKoB,
OTPaXKAIOIIUX peabHbIC MPOLIECCHI U SBICHUS.
IIpuBoAUTH IPUMEPHI MPOIIECCOB U SBJICHUM C
3aJlaHHBIMU CcBoMcTBaMu. Mlconib3oBaTh
KOMITBIOTEPHBIE TIPOTPaMMBI IJIs1 TOCTPOCHUS
rpadukoB (GYHKIUI U U3yYEHUS] MX CBOWCTB

Oyukimu. Yucnosbie PyHKIMH

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

Haxonuts ¢ momomipto rpaduka GyHKIUU
3HAa4YECHUE OJHOW U3 pacCMaTPUBAEMBbIX BEJIMYUH I10
3HAQUEHHUIO APYroil. B HECIOXKHBIX CITydasix
BBIpaXaTh (POPMYJIION 3aBUCUMOCTDH MEXKITY
BenurMHaMu. ONHCHIBATH XapaKTep N3MEHEHUS
OJTHOHM BETMYMHBI B 3aBUCUMOCTH OT U3MEHEHUS
Ipyroii. Pacrio3HaBaTh BU/bI H3y4aeMbIX (DYHKIIWH.
[Toka3bIBaTh cXeMaTHYECKH MOJIOKEHHE Ha
KOOPJMHATHOM IIOCKOCTH TpadUKOB (yHKITHHA
BI/I,I[aZy=X2,y=X3,y=\/x,y=|X|.
Hcnonb3oBaTh QyHKIMOHATBHO-TpadUUECKHE
NpPEACTaBICHUS VIS PELICHHS U UCCIIEOBAHUS
ypaBHEHUH U cucTeM ypaBHeHU. [IpuMeHaTs
UQPOBEIE PecypChl Il TOCTPOCHUS TpaduKoB
dyHKIIUH

10

[ToBTOpenue u o6o0IIEHNE

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

but6mmoreka [IOK
https://m.edsoo.ru/7f417af8

Br1Oupats, MpUMeHsITh, OLICHUBATH CIIOCOOBI
CPaBHEHUS YHCEJ, BEIYMCICHNH, PeoOpa3oBaHUi
BBIPaXCHHH, pelieHns ypaBHEHUM. OCyIIeCTBIIATh
CaMOKOHTPOJIb BBITIOJIHSAEMBIX I€UCTBUN U
CaMOIIPOBEPKY pe3yJIbTaTa BEIYUCIEHHH,
npeoOpazoBaHmii, moctpoeHuil. Pemare 3amaun u3
peanbHO KU3HHU, MPUMEHITh MaTEMaTHYECKUE
3HAHUA JJIS PELISHHS 3a/1a4 U3 JPYTUX MPEIMETOB.
Pemrate TekcTOBBIE 334K, CPAaBHUBATH, BEIOMPATH
CHOCOOBI peleHus 3aJa9u
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n/n

9 KUIIACC

HaumeHoBaHue pa3jieioB u
TeM MPOrpaMMbl

Yucna ¥ BLIYUCIIEHUS.
JlelicTBUTENBbHBIC YKCIIA

KoaunuyecTBO 4acoB

Bcero

KonTpoJbHbIE
padoThI

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f419d08

Buabl gesiteJIbHOCTH 00y4AKOIIMXCSH €
yueToM padoyeil mporpaMMbl BOCIIMTAHUS

Pa3BuBaTh NpencTaBiIeHAS O YUCIIAX: OT MHO)KECTBA
HAaTypaJIbHBIX YHUCEJI JO MHOXKECTBA
JeHCTBUTENBHBIX Yrcen. O3HAKOMUTHCS C
BO3MOKHOCTBIO ITPENICTABIECHUS AEHCTBUTENBHOTO
gucia Kak 0ECKOHEYHOH JIEeCATUIHOMN MpooH,
NPUMEHSATH IECATHYHBIC TPUOIIKEHUS
palMoOHaNIbHBIX U UPPAlMOHATIBHBIX YHCEIL.
N3o0paxarh neiicTBUTENBHBIE YUCIIA TOYKAMHU
KOOPJIMHATHOM MpsAMOU. 3aMnChIBaTh, CPABHUBATE U
YHOPSI0YMBATh AEHCTBUTENBHBIE YHCTIA.
BrInonHATh, codeTas yCTHBIE M INCEMEHHBIE
npuéMbl, apuQMeTHIECKHE ASHCTBUS C
panMoOHaTbHBIMH YHCIIaMHU; HAXOJIUTh 3HAUEHUS
CTENEHEH C IETBIMU NIOKA3aTeNsIMU U KOPHEH;
BBIUNCIISITh 3HAYEHHS] YUCIIOBBIX BBIPAXKEHUM.
ITonyuuTs npeacTaBIeHUE O 3HAUUMOCTH
JIEHCTBUTEIIBHBIX YUCEIl B IPAKTUYECKOMN
JIEATENIBHOCTH YeNI0BeKa. AHAIN3UPOBATh U ETaTh
BBIBOJIBI O TOYHOCTH MPUOIHKEHUS
JIEHCTBUTEIBLHOIO YHCIIa IPU PEIICHUH 331a4.
OKpyTJSITh AEMCTBUTENBHBIE YUCIIA, BBITOIHATh
MPUKHUJKY Pe3yIbTaTa BEIYMCIECHUH, OLIEHKY
3HAYEHUH YMCIOBBIX BRIpAKEHUI. 3HAKOMHUTHCS C
UCTOpPHEN pa3BUTHS MATEMaTHKU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHUS C OTHOU
IIEpEMEHHOMN

14

but6mmoreka [IOK
https://m.edsoo.ru/7f419d08

OcBanBaTh, 3alIOMUHATH U TPUMEHSTH
rpaduyeckue MEeTO Ikl P PEIICHUN YPaBHEHUH,
HEPaBEHCTB U UX cucteM. Pacro3HaBath 1iefnble u
JIpOOHBIC ypaBHEHUs. PeliaTh TMHEHHbBIC 1
KBaJIPAaTHBIE YPABHEHHUsI, YPABHEHUS, CBOJSLLUECS K
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HUM, NPOCTeHIIMe APOOHOPAIIMOHAIBHEIC
ypaBHeHus1. [Ipeayiarate BO3MOXKHBIC CIIOCOOBI
pelIeHust TEKCTOBBIX 3a7a4, 00CYKIaTh UX U
peIaTs TEKCTOBBIE 33]a91 Pa3HBIMH CIIOCOOaMH.
3HAKOMUTKCS C UICTOPUEH pa3BUTHUS MATEMATHKHU

YpaBHEHHUsI U HEPABEHCTBA.
Cucremsbl ypaBHEHU

YpaBHEHUS U HEPABEHCTBA.
Hepasencraa

14

16

bubmuorexa [JOK
https://m.edsoo.ru/7f419d08

bubmuorexa [JOK
https://m.edsoo.ru/7f419d08

OcBauBaTh U MPUMEHATH MPUEMBI PEIICHHS
CHCTEMBI JIByX JINHEHHBIX yPaBHEHUH C IByMs
MIepeMEHHBIMU U CHCTEMBI IBYX yPaBHEHHH, B
KOTOPBIX OJIHO YPABHCHUE HE SIBIISCTCS JINHCHHBIM.
Hcnonb3oBaTh QyHKIMOHATBHO-TpadUUECKHIE
MIPEICTAaBIICHUS ISl PELICHHS M UCCIIEe0OBaHUS
YpPaBHEHUH U CUCTEM. AHAJIU3UPOBATh TEKCTHI
3ajad, pemaTh X are0pandecKuM CrocoOoM:
MIEPEXOUTH OT CIIOBECHOU (POPMYITHPOBKH yCIOBHS
3a7a4M K anreOpandeckoil Moaen myTéM
COCTaBIICHHSI CUCTEMBI YPaBHEHHIA; PelIaTh
COCTABJICHHYIO CUCTEMY YpPaBHEHUI;
HMHTEPIPETHPOBATH PE3YNIBTAT. 3HAKOMHUTHCS C
MCTOpHEH Pa3BUTHS MaTeMaTHKH

Yurate, 3aUCHIBATH, TOHUMATB,
HMHTEPIPETUPOBATh HEPABEHCTBA; UCITOIB30BATh
CUMBOJIUKY M TEPMHUHOJIOTHIO. BBIMONHATE
npeoOpa3oBaHMs HEPABEHCTB, UCIIOIb30BATh IS
npeoOpazoBaHMs CBONCTBA YUCIIOBBIX HEPABEHCTB.
PacrioznaBaTh TUHEHbBIE U KBaJIpaTHbIE
HEPaBEHCTBA. PelaTh TMHENHBIE HEPABEHCTBA,
CUCTEMBI JINHEIHBIX HEPABEHCTB, CHCTEMBI
HEPaBEHCTB, BKJIIOYAIONINX KBaJIpaTHOE
HEpaBEHCTBO, U peIaTh UX; 00CYyXIaTb
NoJy4eHHbIe pemeHns. M300paxaTs perenne
HEPaBEHCTBA M CHCTEMBI HEPABEHCTB HA YHCIIOBOM
TIPSIMOH, 3aIMCHIBATh PEIIEHUE C TOMOIIBIO
CUMBOJIOB. Pemats kBaJipaTHbIE HEPABEHCTBA,
UCTIOJNB3YS rpaduvecKue MpeCTaBICHNSI.
OcBauBaTh 1 MPUMEHATH HEPABEHCTBA MPHU
pELIeHNN pa3InYHbIX 33Ja4, B TOM YUCIIE
MIPaKTUKOOPUEHTUPOBAHHBIX



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

OyHKIUU

YucaoBsle MOCIEA0BATENILHOCTH

16

15

bu6nmoreka [IOK
https://m.edso00.ru/7f419d08

bubmmorexa [JOK
https://m.edsoo.ru/7f419d08

Pacnio3HaBaTh BUABI H3y4aeMbIX (QyHKINH;
WILTIOCTPUPOBATH CXEMATHYECKH, OOBACHSTD
PacIiooKeHne Ha KOOPJUHATHOM MII0CKOCTH
rpadukoB ¢yukimii Buga: Y = KX,y =kx + b,y =k
X,Yy=x2,y=x3,y=1x, y=|x|B3aBucumoctu
OT 3HAYCHHH KOA(PPHUITMEHTOB; OMMUCHIBATEH UX
cBoiicTBa. Pacrio3HaBaTh KBagpaTUIHYIO (yHKIIHIO
no ¢popmyne. [IpuBoAUTE MPUMEPHI KBaAPaTHIHBIX
3aBHCUMOCTEN U3 peabHOM KU3HH, HUIUKH,
reoMeTpud. BRISIBIATE 1 00001IaTh 0COOEHHOCTH
rpaduka KBaapaTuyHON GyHKIMH Y = ax2 + bx + C.
CTtpouth 1 U300paXkaTh CXeMaTn4ecKu rpaduku
KBaJIpaTUUHBIX QYHKUNH, 3aJaHHBIX (opMyaamu
Bumay =ax2,y=ax2+q,y=a(Xx+p)2,y=ax2
+ bX + C. AHaJIM3UPOBATH U IPUMEHSTH CBOWCTBA
W3YYCHHBIX (QYHKIHH AJIS1 UX TOCTPOCHHUS, B TOM
YHCcIie ¢ TTOMOIIBIO HU(POBBIX PECYPCOB

OcBauBaTh ¥ IPUMEHATH HHJICKCHBIE 0003HAYCHHS,
CTPOUTH peUeBbIC BHICKA3bIBAHMUS C
UCIIOJIb30BaHUEM TEPMHUHOJIOTHH, CBSI3aHHOM C
HOHSTUEM TI0CIIeIOBATEIbHOCTH. AHAIM3UPOBATh
(bopMyiTy N-ro WieHa NOCIe0BATeIbHOCTH WITH
PEKYPPEHTHYO (POPMYITY ¥ BEIYUCIISATH YICHBI
MOCJIeIOBATENILHOCTEH, 3aJaHHBIX 3TUMH
(dopmynaMu. Y cTaHaBIMBATh 3aKOHOMEPHOCTh B
MIOCTPOCHUH TMOCTIEIOBATEIILHOCTH, €CITH BBITTHCAHBI
IIEPBbIE HECKOJIBKO €€ WiIeHOB. PacniosHaBath
apuPMETHYECKYIO ¥ TEOMETPHUYECKYIO IPOTPECCUH
IpU pa3HbIX crioco0ax 3amaHus. PemaTs 3agauu ¢
UCIIOIb30BaHNEM (OpPMyYJIT N-TO WieHa
apu(METHIECKOI U TeOMETPUIECKON POTPECCHH,
CYMMBI IEpBBIX N WwieHOB. M300pakaTh YieHbI
MOCJIeIOBATENILHOCTH TOYKAMU Ha KOOPIMHATHON
TUIOCKOCTH. PaccMaTpuBaTh mpuMepsl POIIECCOB U
SIBIICHUN U3 peabHOM KU3HH, WILUTIOCTPUPYIOLINE
U3MEHEHHUe B apu(hMETUIECKOH MPOTrpeccui, B
reOMEeTPUUYECKOM MPOrpeccHy; H300paxarTh
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COOTBETCTBYIOIINE 3aBUCUMOCTH I'paQUECKH.
Pemrate 3aaun, cBSI3aHHBIE C YHCIOBBIMU
MIOCJIEIOBATEILHOCTSIMH, B TOM YHCIIE 3a/1a9H U3
peanbHOM KHU3HU € UCIOIB30BaHNEM IU(PPOBBIX
TEXHOJIOTHH (IEKTPOHHBIX TaOJIUL, TpapruecKoro
KaJbKyJIsTOpa U T.11.). Pemare 3agaun Ha CIIOXKHbIE
MIPOLICHTHI, B TOM YHCJIE 3aa4H U3 peabHON
NPaKTUKH (C HCIIOIb30BAaHUEM KaIbKYIIATOPA).
3HAaKOMHTHCS C UICTOPUEH PA3BUTHSI MATEMATHKH

[ToBTOpenue, o6o0mIEeHNE,
cucTeMaTu3alus 3HaHu|

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

18

102

bubmmorexa [JOK
https://m.edsoo.ru/7f419d08

OneprpoBaTh HOHATUSIMHU: MHOXKECTBO,
MTOIMHOKECTBO, OTEpaIi HaJ MHOKECTBaMU;
HCHOJIBb30BaTh rpauuecKoe NPeACTaBICHUE
MHO>KECTB JIJIS1 OIIMCAHUS PEaIbHBIX IIPOLECCOB U
SIBIICHUH, TP PELICHNH 3a/1ad U3 IPYTUX yu4eOHBIX
MIpeIMETOB. BBINOIHATE NEHCTBHS, CPABHUBATE U
YIOPSAIOYHUBATH YUCIIA, IPEACTABIISATH YHCIA HA
KOOPJAMHATHOM NPSAMOM, OKPYIJIATh YUCIIA;
BBITIONHATH IPUKUAKY U OLEHKY pe3ysbTaTa
BBIUMCIIEHNH. PemaTs TeKCTOBBIE 3a7a4n
apudmeTnyeckum crocooom. Pemarth
MIPAKTUYECKUE 3a/1a4H, COEPIKaIe TPOLIEHTHI,
JIOJIY, YaCTH, BBIPAXKAIOIUE 3aBUCUMOCTH:
CKOPOCTb — BpEMSI — PACCTOSIHUE, LIEHA —
KOJINYECTBO — CTOMMOCTh, 00BEM paboThl —
BpeMsi — IPOU3BOAUTENBHOCTD TpyAa. Pa3oupats
peanbHbIe )KU3HEHHBIE CUTYaIluH, (OPMYJINPOBATH
UX Ha SI3bIKE MaTEMaTHKH, HAXOJUTh pPelIeHHe,
MIPUMEHSI MaTEMATUYECKUH anmnapar,
HUHTEPIPETUPOBATh PE3yNIbTaT.
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YYEBHO-METOJINYECKOE OBECITEYEHUE OBPA30OBATEJIBHOTIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VISl YYEHUKA

» Anrebpa, 7 knacc/ MakaperaeB FO.H., Munmgiok H.I'., HemkoB K.W. u apyrue; nmox penaxkiuen

TemsikoBckoro C.A., AkunonepHoe oomectBo «M3narensctBo «lIpocBemenne»

» AnreOpa, 8 kiracc/ Maxkapserue FO.H., Munaiok H.I'., HemkoB K.W. u apyrue; nox penakuuei

TemsikoBckoro C.A., AkunonepHoe oomectBo «M3narensctBo «IIpocBenienne»

» Anrebpa, 9 kiracc/ Maxkapserue FO.H., Munaiok H.I'., HemkoB K.W. u apyrue; non penakuuei

TemsikoBckoro C.A., AkunonepHoe oomectBo «3narensctBo «IIpocBenienne»
METOAUYECKHUE MATEPUAJIBI J1JIs1 YUUTEJIA

1. Ucnionb3oBanue yueOHnKoB aBTOpoB: MakaperueB FO.H., Munarox H.I'., Hemkos K.W. u op./ Iox
pen. Tensakosckoro C.A. Matemaruka. Anreopa. 7,8,9 kinacc. ba3zoslii ypoBens; AO "U3narenscTBo
"IIpocBemenue", 2023 rox.15-e uznanue, nepepadoTaHHOE.

2.Meronuyeckoe mocodue npeaHasHaueHo YUUTENIM, BeayIuM npenogaBanue no Y MK «Anre6pa. 7
KJacc», «Anrebpa. 8 kimacey», «Anredpa. 9 ximace» HO. H. Makaperaesa, H. I'. Munmiok, K. WM. Hemikosa,
C. b. CyBopogoii nox pepakuueid C. A. TensikoBCKOro.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
1. MunuctepcTBo o6pazoBanust P®, — https://edu.gov.ru

2. ®enepanpHbiil moptan. Poccuiickoe obpasoBanue, - https://www.edu.ru

3. Poccuiickas 3eKTpoHHas 1mKoa, - https://resh.edu.ru

4. JluctaHIMOHHOE 00pa30BaHKe ISl IIKOJIBHUKOB M JIETeH B MHTEPaKTUBHOM dopme, - https://uchi.ru
5. Enunas kosuiekius nupoBeIx 00pa3oBaTeabHBIX pecypcos, - http://school-collection.edu.ru
6. O01ako 3HaHUiT — 00pa30BaTENBHbIA CEPBUC [UIS YUAIMXCS M MPEroIaBaTenei Ko, -
https://oblakoz.ru

7. CoBpemMeHHOE 00pa3oBaHNe HA OCHOBE TexHoNorui Annekca. SAuaexc YueOHuk, —
https://education.yandex.ru

8. [Tudposoit obpazoBarenbHbIil pecypc s mkoi. SKimace, -https://www.yaklass.ru

9. Menuateka usnarenscrBa «Ilocsemenuey, - https://media.prosv.ru

10. Perry BITP 7 xnacc, - https://math7-vpr.sdamgia.ru/

11. Pemry BITP 8 xnacc, - https://math8-vpr.sdamgia.ru/

12. Poccuiickas 3/eKTpOHHAs IIKoJa, - https://resh.edu.ru/

13. www.mathvaz.ru - doChe MIKOIBHOTO YYUTENST MaTEMATHKH

JTokyMeHTaIwst, paboune MaTeprasIbl IS YUUTENST MaTEMaTHKH

14. www.it-n.ru"Cetp TBOpUECKUX y4HTEINCH"

15. www .festival.1september.ru dectuBans negarorndeckux uacH "OTKPBITHIH



