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I[TOACHUTEJIbHAA 3AIINCKA

Pabouass mporpamma mo anrebpe ans OOydYaroOUXCSl C 3aJePXKKOH MCHUXHUYECKOTO
pa3Butus (nanee — 3[1P) Ha ypoBHE OcHOBHOrO 00I1Ier0 00pa3oBaHuUs MOATOTOBIEHA HA OCHOBE
@®enepalibHOIO  TOCYJapCTBEHHOIO  OOpa30BaTENbHOIO  CTaHAapTa OCHOBHOIO  OOILEro
obpazoBanus (IIpukaz Munmnpocsemenuss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
Munuctepcrom roctuninu Poccuiickoit @enepannu 05.07.2021 r., per. Homep 64101) (nanee —
®dI'OC O00), amanTUpOBaHHOW OCHOBHOW 00pazoBaTEIBbHOW MPOTrpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBaHmsl 00ydJaIONIUXCS C 3aJIePKKOM mcuxmueckoro passutus (manee — [TAOOIT OOO
3I1P), pabGoueli mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs MO MpeaMeTy «Maremarukay,
MPOrpaMMBbl BOCIIUTAHUS, C YIETOM PacCHpeesIEHHBIX 0 KJIacCaM MPOBEPSIEMBIX TPeOOBaHUN K
pe3yinbraTraM OCBOCHHS AJanTHUPOBAHHON OCHOBHOW 00pa30BaTelIbHOM MPOrpaMMbl OCHOBHOTO
obmiero 00Opa3oBaHMsl OOY4YaIOIIMXCS C 3aJCPKKONW TMCHUXWYECKOTro pa3BuTHi. B paboueit
porpaMMe y4TeHbl Ujeu U NojokeHus KoHuenuu pa3BuTis MaTeMaTH4eckoro o0pa3oBaHusl B
Poccuiickoit @enepanuu.

OO0mas xapakrepucTuka yuedHoro npeamera « MaremaTuka

VYuebublil npenMer «MaremaTuka» BXOAUT B IPEIMETHYIO 00jacTb «MaremaTtuka u
uHpopmatuka». OH CHOCOOCTBYET pa3BUTHUIO BBIYMCIUTEIBHON KYIBTYPbl M JIOTUYECKOTO
MBILUIEHHS, (OPMUPOBAHUIO YMEHHS MOJb30BAThCS AJITOPUTMAMM, a TaKXKE HPUOOPETEHUIO
NPAaKTUYECKUX HABBIKOB, HEOOXOMUMBIX B ITOBCETHEBHOM KM3HU oOywarommxcs ¢ 3IIP.
VYuebHblil mpeAMeT pa3BUBAET MBILUICHHE, IPOCTPAHCTBEHHOE BOOOpaXKeHHe, (PYHKINOHAIbHYIO
IrpaMOTHOCTh, YMEHHUS BOCHPUHUMATh W KPUTHYECKH AaHAJM3UPOBATh HH(GOPMALHIO,
NPEACTaBICHHYIO B Pa3InYHbIX (hOpMax.

OOyyenne mMareMaTnke IaéT BOSMOXKHOCTH pa3BuBaTh y oOyuatommxcs ¢ 3[1P tounyto,
paLMOHANIBHYIO U MH(POPMATUBHYIO pedb, yMEHHE OTOUpaTh Hanbosee MOAXOASIIME SI3bIKOBbIE,
CUMBOJIMYECKUE, TIpaUuyecKue CpeACTBa JUIS BBIPAXKEHMSI CYXIEHUH U HADISJHOIO HX
IPEICTaBICHHUS.

HeoOxonuMbpIM KOMIIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJKOBAHUU SIBISIETCS
o011ee 3HaKOMCTBO C METO/IaMH IO3HAHHs JEHCTBUTENBHOCTH, MPEICTaBIECHHE O MpeaMeTe U
METOAaX MareMaTHKH, UX OTIIMYUI OT METO/IOB APYIUX €CTECTBEHHBIX U TYMaHUTAPHBIX HayK, 00
0COOEHHOCTSX NMPUMEHEHUS] MaTEeMAaTHKHU JJIS PELICHUs] HAayyHBIX M MPHUKIATHBIX 3a1ad. Takum
o0pa3oM, MaTeMaTu4eckoe 00pa3oBaHUE BHOCUT CBOW BKJIaJA B (hOPMUPOBaHKE OOIIEH KYIbTypbl
4eJI0BEKa.

N3ydeHne mareMaTWKH TakKe CIOCOOCTBYET ICTETHMUECKOMY BOCIUTAHHUIO YEIOBEKA,
NOHMMAHMIO  KpacoThl W  U3AIIECTBAa MaTeMaTW4YeCKUX  PacCyXAECHUH, BOCHPUATHIO
reoMeTpuyYecKux GopM, YCBOCHHUIO UJIEU CUMMETPHUH.

IIporpamma oTpaxaer cojepxkaHue oOydeHus mnpeamery «MaTemMaTuka» C y4eToM
0COOBIX 0Opa3zoBaTenbHbIX MOTpeOHOcTer oOyuaromuxcst ¢ 3I[IP. Osnagenue y4eOHBIM
npeaMeToM «MareMaTuka» MpeACcTaBIsAeT ONPEAEIEHHYIO CI0XKHOCTh i ydamuxces ¢ 3[IP. ¥V
obyuatonuxcsi ¢ 3[IP wambosiee BBIpaXEHBI OTCTABaHUS B PA3BUTHH CJIOBECHO-TOTUYECKHUX
(dbopM MBIILICHHS, TIO3TOMY a0CTPAKTHBIE M OTBJIEUCHHbIE KaTETOPUH UM TPYIHOIOCTYIHBEL B
TOKE€ BpeMs MpHU CleUuaIbHOM OO0yYyeHHMH OOydaroluecss MOTYT BBINOJHATH 3a/aHus IO
anroput™My. OHH BOCHPUMMYHUBBEI K TIOMOIIM, MOTYT BBIIIOJHUTH MEPEHOC Ha AaHAJIOTMYHOE
3aJJaHuE€ YCBOEHHOro crmocoba perieHus. CHIDKEHHE Pa3BUTHUS MBICIUTEIbHBIX OINepanuil u
3aMeJIJICHHOE CTaHOBJIEHUE JIOTUYECKUX JAEMCTBUM NPUBOJAT K HEAOCTATOYHONW OCMBICIEHHOCTH
coBeplIaeMbIX Y4eOHBIX JAeMcTBHM. Y oOyyaroumxcs 3aTpyJHEHbl CUETHbBIE BBIYHCIEHUS,
OPOM3BOMMBbIE B yMe. B NHCbMEHHBIX BBIUMCIEHUSX OHHM MOTYT MpPONYCKaTh OAMH U3
POMEXKYTOUHBIX 1aroB. [Ipu paboTe ¢ YUCIOBBIMU BBIPAKEHUSIMU, BEIUMCICHUEM UX 3HAUEHUS
MOTYT HE€ YAEp)KHMBaTh IMPaBWIbHBIA MOpANOK aedcTBuil. Ilpu ympomeHuu, npeodpazoBaHUU
BblpaxkeHH ywammecs ¢ 3[I[P He MOryr caMOCTOSTENbHO TMPHUHATH pELIEHUE O



IIOCJIEI0BATEIBbHOCTH BBINOJIHEHUS 1eUCTBUN. KOHKPETHOCTh MBIIIIEHUS OCJIOKHSAET YCBOSHUS
HaBbIKAa pEIICHHWS YpaBHEHWH, HEPABEHCTB, CHUCTEMbl ypaBHeHUH. MM MamogocTymHoO
COBEpIIICHHE 0OPATUMBIX OTICPAIIHIA.

Huskuii ypoBeHb pa3BUTHS JIOTMYECKUX ONEpalui, HEIO0CTaTo4yHas O000OIEHHOCTh
MBILIUICHHUS 3aTPYIHSIOT H3ydeHHe TeMbl «DYHKIUM»: TpPU ONPEACTICHUH (YHKIHOHATIHHON
3aBUCUMOCTH, TIpU ONHUCaHUM TpaduyecKoill CHUTyallMH, HCIOIb3yd TI'€OMETPUUYECKUH,
anreOpanyeckuii, (GyHKIMOHANBHBIN S3bIKH. Hepeako yuammecs HE BHIAT Pa3HUIBI MEXIY
00J1aCThIO OoTpeesieHus] GYHKIIUU U 00JIaCThIO 3HAYCHHH.

Pemrenue 3aa4 coOnpspkeHO € TPYIHOCTAMH O(GOPMIICHHS! KPATKOW 3allMCH, POBEICHUS
aHalM3a YyCJOBWs 3aJaud, BblAeNeHusi cymectBeHHoro. ObOyuvaromuecs ¢ 3[IP 3arpymusitorcs
c/lenaTh YMO3AKJIIOUEHHE OT OOLIero K YacTHOMY, HEPEIKO BBIOMPAIOT HepalroHaIbHbIC
CHOCOOBI pelIeHHs], UHOT]a OTPaHUYUBAIOTCS MAHUITYJISILIUSIMU C YHCIIAMU.

[Ipu m3yueHun reomeTpuueckoro marepuana odydatommmecs ¢ 3I[IP cramkuBaioTcs
TPYAHOCTBIO JIeNaTh JIOTMYECKHE BBIBOJABI, CTPOUTH IOCIEIOBATEIbHBIE PACCYXKICHUS.
Henpounsle 3HaHHMSA OCHOBHBIX TEOPEM TI'E€OMETPUU MPHUBOJUT K OMMOKaM B pPELICHUU
reoMeTpuueckux 3agad. OOydaromuecs MOTYT MOAMEHUTH (OPMYITy, HETIPAaBUIHHO IPUMEHUTH
teopemy. K cepbe3HbIM OmMOKaM B pPEIICHHH 33134 NPUBOAAT HEJOCTATOYHO PA3BHUTHIC
MPOCTPAHCTBEHHbIE MPEACTaBICHUA. VIM CIOXKHO BBINOJIHUTH YEPTEXK K YCIOBUIO, B
MUCbMEHHBIX pad0TaXx OHU HE MOTYT IIPUBECTH OOBSICHEHUE K YEPTEXKY.

ToyHOCTh 3alOMHHAHMSA W BOCHPOHM3BEICHHS Y4YeOHOTrO MarTepHalia CHIKEHBI 110
npuYrHE C1a00CTH MHECTUYECKOU ACSITeNbHOCTH, Cy)KEeHUs oObeMa maMatu. OO0ydaronmmcst ¢
3IIP tpebyetcst Gomnbliie BpEMEHH Ha 3aKperuieHne MaTepuala, akTyalu3anus 3HaHUi 1o orope
IIPU BOCIIPOU3BEICHUU.

Jis mpeojonieHUsT TPYAHOCTEH B wu3yuyeHUM YydeOHoro mpeamera «MaTemaTukay
HeoOxoauMa ajanTtanus o0beMa M XapakTepa ydyeOHOro marepuajia K I103HaBaTeIbHbIM
BO3MOXKHOCTsIM yuanmmxcsi ¢ 3IIP. Cnenyer y4yeOHbIN MaTepuan MpPernoJAHOCUTH HEOOIbIIUMU
HOPIHSIMA, YCIOXKHSS €0 MOCTENEHHO, M3BICKUBATh CIIOCOOBI aJanTallid TPYAHBIX 3aJaHHA,
HEKOTOpblE TEMbI JlaBaThb KaK O3HAKOMUTENbHBIC; HWCKIIOYaTh OTAETbHBIE TPYIHBIC
JI0Ka3aTeNNbCTBA; TEOPETUUECKUIM MaTepHrall peKOMEHIYeTCsl U3y4aTh B MPOIECCEe MPaKTHYECKON
JEATEIIBHOCTH 10 pelIeHHI0 3afad. OpraHnyeckoe €IMHCTBO IPAKTUYECKOM M YMCTBEHHOMU
JESATENIbHOCTH y4alluXcs Ha ypoKaX MAaTeMaTUKH CHOCOOCTBYIOT NMPOYHOMY M CO3HATEIbHOMY
YCBOEHHIO 0a3MCHBIX MaTEMAaTUUYECKUX 3HAHUN U YMEHUH.

Henn u 3aga4n u3ydyeHusi yaeOHoro npeamera «MaremaTuka»
[IpuoputeTHbIMU Yyeramu 00ydeHHUs] MaTeMaTuKe B 7—9 Kiaccax sIBISIFOTCS:

* (opMHpOBaHHE ULEHTPAIbHBIX MareMaTWYeCKUX TMOHATUN  (YMCIIO, BEJIMYMHA,
reoMerpudeckas ¢urypa, nepeMeHHas, GyHKIus), 00eCIednBaONIUX MPEEMCTBEHHOCTh
U TIEPCIEKTUBHOCTh MareMaTnyeckoro oopasoBanus odyyaromuxcs c 3I1P;

* noxaseneHue oOydaromuxcst ¢ 3[IP Ha nocTymHOM 1 HUX YpPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAareMaTHK{ M OKPYXXAlOUIET0 MHUpa, IOHUMaHUE MAareMaTHKW KaK 4acTH
o011ei KyJIbTypbl 4EJIOBEUECTBA;

" pa3BUTHE HHTEUIEKTYaJIbHBIX M TBOPUYECKUX crocobHocTel oOyudatomuxcs ¢ 3IIP,
M03HABATENIbHOM AKTUBHOCTH, HCCIIEOBATENbCKUX YMEHUN, KPUTUYHOCTU MBILIUICHUS,
MHTEpECA K U3YUEHHIO MaTeMaTHKU;

* (popmupoBaHHe PYHKIIMOHAIBHON MaTeMAaTUYECKON IPAaMOTHOCTU: YMEHHUSI paclio3HaBaTh
MPOSIBIICHUS] MaTeMaTW4YeCKUX TMOHATHH, OObEKTOB M 3aKOHOMEPHOCTEH B peaslbHBIX
KU3HEHHBIX CUTYyallUsiX U MPH U3yYEHUU JPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpPMYIHpPOBATh HMX Ha S3bIKE MaTeMaTUKH U
CO3/1aBaTh MaTeMaTU4YE€CKUE MOJEIHN, IPUMEHATh OCBOEHHBIM MareMaTHYeCKHil ammapar
JUI PELIEHUS IPaKTUKO-OPUEHTHPOBAHHBIX 3aJad, HMHTEPIPETUPOBATb U OLEHUBATh
MOJTy4YEHHBIE PE3YNIbTaThI.



JIoCTHXKEHHE THX LieJIel 00eCieunBaeTCsl PEIICHUEM CIeAYIOIUX 3a0ay.

» ¢opmupoBarb y obydaromuxcs ¢ 3[1P HaBbIKM yueOHO-TTO3HABATEILHON NIEATEIbHOCTH:
IUTAHUPOBaHKUE PAOOTHI, IOUCK PAIlMOHAIBHBIX MyTEH €€ BBIMOJHEHUS, OCYIIECTBICHUS
CaMOKOHTPOJIS;

" CHocoOCTBOBATh MHTEIIEKTYaJIbHOMY Pa3BHTHIO, (JOPMUPOBATh KaueCTBa, HEOOXOIUMBIC
YeJOBEKY [UId TIOJHOLGHHOM JKM3HM B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIE
MaTeMaTU4eCKOM  JEATEIbHOCTU: SCHOCTM M  TOYHOCTH  MBICIM, HHTYMIIHH,
IIPOCTPAHCTBEHHBIX MPEICTaBIECHUH, CHOCOOHOCTH K IPEOJOIECHUIO TPYIHOCTEMH;

* (opMHpOBATh KIIOUEBHIC KOMIIETECHIIMM YYalIMXCS B paMKax MPEeIMETHOW o0iacTu
«Maremaruka 1 UH(pOpMaTHKay;

" pa3BUBAaTh NOHATHIHOE MbIIUIEHUS oOydatonmxcs ¢ 3I1P;

" OCYIIECTBISATH KOPPEKLHIO IO03HABATENIbHBIX MpoueccoB oOywatromuxca ¢ 3IIP,
HEOOXOIMMBIX JUII OCBOEHUS MPOTPaMMHOI0 MaTepHasa 1o yaeOHOMY IpeaMETy;

" [IpedycMaTpuBaThb BO3MOXHOCTh KOMIIEHCAllMM 0OOpa3oBaTelbHbIX JAePULUUTOB B
OCBOEHUHU IPEAIIECTBYIOIIET0 MpOrpaMMHOro marepuana y oOywarouuxcs c¢ 3IIP u
HE/IOCTATKOB B UX MareMaTu4eCKOM Pa3BUTUU;

* copMHpOBaTh YCTONUMBBIN UHTEPEC yUAIIUXCS K IPEAMETY;

" BBIIBIIATH M Pa3BUBAaTh MaTEMAaTHUECKHUE U TBOPUYECKHE CIIOCOOHOCTH.

OcHOBHbIE JIMHUM COJEpXaHUS Kypca MareMatuku B 7-9 kiaccax: «Yucna u
BBIUUCIICHUS», «Anredpa» («Anredpanyeckue BbIpaKEHHs», «YpaBHEHHUS M HEPAaBEHCTBAY),
«Dynkuuny», «l'eomerpus» («l'eomerpuyeckue ¢Gurypsl U HMX cBoiicTBay, «M3mepeHue
IE€OMETPUUECKUX BEIUYUH»), «BeposTHOCT, M cTarucTUKa». [laHHbIE JMHUM pa3BUBAOTCS
napajulesIbHO, KaXKJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJJHAKO HE HE3aBUCHMO OJ[HA OT
Jpyroi, a B TECHOM KOHTakTe W B3aumopencTBuu. Kpome 3TOro, ux oObeAMHSAET JIOTMYECKas
COCTaBJIAOILAsA, TPAAULIMOHHO MPHUCYIAasi MaTEMATUKE U IIPOHU3BIBAIOIAsl BCE MAaTEMAaTUYECKUe
Kypcsl M conepxarenbHble JuHUM. ChopmynupoBaHHoe B PenepaabHOM TOCYIapCTBEHHOM
o0Opa3oBarejbHOM CTaHAAPTE OCHOBHOro o0mero oOpa3oBaHMsl TpeOOBaHHE «YMETh
ONEpUpOBaTh IMOHATUSMU: OINpENEIeHUEe, AaKCuoMa, TeopeMma, [OKa3aTesIbCTBO; YMEHUe
pacrio3HaBaTh MCTHHHBIE M JIOKHBIC BBICKA3bIBaHUS, NMPUBOJUTH TMPUMEPHl U KOHTPIPUMEPHI,
CTPOMTH BBICKA3bIBAaHMS M OTPHUIAHMS BBICKA3bIBAHUH» OTHOCHTCA KO BCEM Kypcam, a
(dbopMupOBaHUE JIOTUYECKUX YMEHUHN paclpeneisieTcsl Mo BCeM rojaM OOydeHHusi Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMUs.

Conepxanne 0o0Opa30BaHHs, COOTBETCTBYIOIIEE IPEIMETHBIM pE3YyJIbTaraM OCBOCHHS
[TpumepHoOil pabouelt mporpaMmbl, paclpeneléHHbIM MO0 rofaM OOydeHUs, CTPYKTypHUpOBaHO
TakuM 0O0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPUHIUIHAIBHBIM BONpOcaM OOy4arouiuecs
oOpamianuch HEOJHOKPAaTHO, YTOOBI OBJAJEHUE MAaTEeMAaTMUECKUMHU MOHATHSMM WM HaBBIKAMHU
OCYUIIECTBIIJIOCh ~ MOCJENOBAaTeIbHO U IOCTyNAaTelbHO, C  COONIONEHHWEM MpPUHIUIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAaHUS BKJIIOYAJIUCh B OOIIYI0 CHUCTEMY MaTreMaTH4eCKHX
npenctaBieHnid  oOywatouuxcss ¢ 3[IP, pacmmpsas u  ymiyOmsist e€, o0Opasyst NpoyHbIe
MHOXKECTBEHHbIE cBs3M. OOmme uenu wusydyeHuss ydeOHoro mpenmera «MaremaTuka
npencTanieHsl B [IpumepHoit paboueil mporpaMme 0CHOBHOTO 0OIIEro 00pa3oBaHUsl.

OcobenHocTy 0TOOPA M afanTaluy y4eOHOro Marepuaia o MaTeMaTuke

OObyuenue yueOHOMY mpeameTy «MareMaTHka» CTPOMTCS Ha CO3/aHUU ONTHUMAaJIbHBIX
YCIIOBUH JJIS1 YCBOEHUS ITPOrpaMMHOro Marepuaina obyvarommumucs ¢ 3I1P. bonbimoe BHuMaHue
yaensercs oTrOopy y4deOHOro marepuaia B COOTBETCTBUU C IPHUHIMUIIOM JOCTYIMHOCTU HpHU
COXpaHEeHHUHU o0Iero 0a30BOT0 YpPOBHs, KOTOPBIA JOJDKEH IO COAEP)KAaHUI0 M 00beMy OBITh
aJanTHPOBAaHHBIM A1 oOyuatonuxcs ¢ 3[1P B cooTBeTcTBUU € X 0COOBIMH 00Pa30BaTEIbHBIMU
norpedHocTsIMU. CrenyeT oOJIeryuTh OBNAJeHHE MarepuanoMm oOyuatommmucs ¢ 3I1P
MOCPEACTBOM €ro JETAJIbHOI0 OOBSICHEHHMSI C CHCTEMaTHYeCKUM MOBTOPOM, MHOTOKpPAaTHOMN
TPEHUPOBKHU B NMPUMEHEHHM 3HAHWH, UCHOJB3Ysl MPHEMBbl aKTyalu3aluH (BU3yasbHas OIOpa,
MaMsATKa).



IIpumepnass mporpamma IpPEeAyCMarpuBacT BHECCHUE  HEKOTOPBIX  M3MEHEHMIA:
YMEHbIIIEHHE 00beMa TEOPETHUECKUX CBEIEHHUH, BBIHECEHHE OTAEIbHBIX TEM WU LENbIX
pasnenoB B MaTepualibl Uit 0030pHOTO, 03HAKOMUTEILHOTO H3y4YEHUSI.

HN3menenuss nporpamMmmsbl B 7-9 Kiaccax

Anzebpa

B 03HaKOMHUTEIBHOM IIJaHE  PEKOMEHIYETCSd  U3y4aTb  CIEAYIOIIAE  TEMBI:
«ppaunonanbuble uyucna. JlelicTBurenbHble uncia», «CpaBHEHUE JEHCTBUTENIBHBIX 4YHCED,
apupMeTHuecKue AEUCTBUS C ACHCTBUTENbHBIMU dHcIaMu», «HaxoxneHue npuOIMKEeHHbBIX
3HA4YCHUI KBaJApaTHOro KopHm», «Teopema Bueray, «PemeHns ypaBHEHUN TPETbed U 4ETBEPTOMU
cTeneHeii pasnokeHHeM HAa MHOKHUTEIM», «DyHKuua y =VX u ee rpadux», «[lorpemnocts u
TOYHOCTh MpUOIKEHUs», «UeTHbie U HeueTHbIe QYHKIMNY, «DyHKIWs y=Xx"», «DyHKIHI y=
ax?, ee rpaduk u cBoiicta. I'paduku GyHkumii y= ax? + N u y=a(x-M)?, «YpaBHEeHHE C ABYMs
NepeMeHHbBIMH U ero rpaduk», «['paduueckuii crmocod pemeHus CUCTEMBbl YpPaBHEHU»,
«300paxkeHue 4YiICHOB apU(PMETHYECKOM M TIeOMEeTpUYECKOH mporpeccuid TOouyKaMH Ha
KOOpPJMHATHOM IIOCKOCTHU. JINHENHBIN 1 SKCIOHEHLUAIbHBIN POCT. CII0KHBIE IPOLIEHTHI).

Cnenyer yMEHBIIMTH KOJIMYECTBO 4YacoB Ha u3ydeHHe TeM: «Dopmyis»,
«JlokazarenbcTBO TOXKIECTBY, «JIMHEHHOE ypaBHEHHE C ABYMS HEHM3BECTHBIMMY», «l'padux
JUHEHHOrO YypaBHEHMsI C JIByMsl IepeMeHHbIMu», «['paduyeckoe pelieHne JHHEHHbIX
YpaBHEHHI U CHCTEM JIMHEWHBIX YpaBHEHHIT», «CBOMCTBA KBaApaTHUHON (DYHKIIUN.

BricBoOOAMBIIMECST Yachl PEKOMEHJIYETCS HCIOJIb30BaTh: M JIydlled HpopaboTKu
HaubOosee BaXHBIX TeM Kypca: «PemieHue ypaBHeHui», «PelieHne CUCTEM YypaBHEHUI»,
«CoBMecTHbIE AEUCTBUS ¢ ApoOsmMu», «IIpumeHeHue cCBOWCTB apu(METHUECKOro KBaapaTHOIO
KOpHs»; Ha IIOBTOpPEHME, pElIeHHE 3a7ady, I[peoOpa3oBaHME BBIPAKEHUM, a TakkKe Ha
3aKpEIJICHUE U3YYEHHOIO MaTepuana.

Buabl  pesarenbHoctn  oO0ywarommxes ¢ 3IIP, oOycioBiaeHHble  0COOBIMH
o0pa3oBaTe/IbHBIMH NOTPeOHOCTAMH M oO0ecleyuBaOIIMe OCMBICJEHHOE OCBOEHHME
cojiep:KaHMM 00pa3oBaHMs 1O npeaMeTy «MaTemMaTuKa»

Copepxanue BUIOB AesrenbHocTH oOywatommxcs ¢ 3IIP ompenensercs ux ocoObIMU
oOpa3oBaTenbHbIMU OTpeOHOCTIMU. [ToMumo mupoko ucnonbzyembix B OOIT OO0 o6mux s
BCEX 00YYarOIIMXCS BUAOB JAEATEIbHOCTU CIEAYET YCUIIUTh BHUJIbI JEATEIBHOCTH Clienu(UUIHbIE
JUIs JAaHHOM KaTeropuu JeTei, oOecrnedynBarolliie OCMBICIEHHOE OCBOCHHME COJepKaHUs
00pa3oBaHMs 0 IPEIMETY: YCUIIEHUE MPEIMETHO-IPAKTUUECKON AESITEIbHOCTU C aKTUBU3ALUEN
CCHCOPHBIX CHUCTEM; 4YEpEJOBaHME BHUJOB JACATEIBHOCTH, 3aJCHCTBYIOIIMX Ppa3INYHbIE
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepHaja C OIOpPOi Ha aJIrOPUTM; «IIOIIArOBOCTh» B U3yUYEHUU
MaTepHala; UCIOIb30BaHKE JIOTIOJIHUTENILHON BU3yalbHON OMOpPHI (CXEMBI, MIAOJOHBI, OMOPHBIE
TaOJIMILIbI); PEYEBOM OTUET O MPOLIECCe U Pe3ybTaTe AESITEIbHOCTH; BBIMOIHEHHE CHEIMaTIbHbIX
3aJjaHuii, 00ecreunBaIOLINX KOPPEKLUIO PEryyalun y4eOHO-TIO3HABATEIbHON AEATENbHOCTH U
KOHTPOJIb COOCTBEHHOT'O pe3yibTara.

Temarnueckas u TepMuHoOIOrnyeckas jekcuka coorsercrsyer OOIT OOO.

s oOyuatomuxcst ¢ 3I1P cymiecTBeHHBIM SIBISIFOTCSI IPUEMBI padOTHI € JIEKCUYECKUM
marepuajoM 1o npeamery. IIpoBomutcs crnenuanbHass paOoTa MO BBEACHHIO B aKTHUBHBIN
CJIOBaph OOYyYalOIIUXCsl COOTBETCTBYIOLIEH TEPMHUHONOTHH. V3yyaemble TEpMHUHBI BBOJSTCS Ha
MOJIICEHCOPHON OCHOBe, 0O0s3aTeibHa BH3yalbHas MOJAEPKKA, aITOPUTMbI paboOTHl C
oTpezieNIieHuEM, OIIOPHBIE CXEMBbI JJIsl aKTyallu3allii TEPMUHOJIOTHH.

esn u3yyenusi yueOHOro Kypca

AnreOpa sBisieTcs OJHUM M3 OMOPHBIX KYpCOB OCHOBHOHM MIKONBI: OHA OOecredynBacT
HU3YUCHUC APYTUX AUCHUINIMH, KaK €CTCCTBCHHOHAYYHOI'O, TaK WU T'YMAHUTAPHOI'0 LUKIIOB, eé
OCBOEHHE HEOOXOAMMO ISl TIPOIOJDKEHUsT 00pa30BaHUS U B MOBCEAHEBHOW kU3HU. Pa3BuTue y
o0ydJaronmxcs Hay4HBIX MpEeICTaBICHUIN o] MPOUCXOXKIAECHUHU



U CYHIHOCTH anre0panveckux aOCTpakuuif, croco0e OTpaKeHHs MaTeMaTHYecKOW HayKon
SBJIGHUN W TPOLECCOB B MpUpOJEe U OOIIeCTBE, POJU MATEeMaTHYECKOrO MOJEIHPOBAHUS B
HAYYHOM TO3HAaHUM M B MPAKTUKE CIOCOOCTBYET (POPMHPOBAHMIO HAYYHOTO MHUPOBO33PEHUS U
KaueCTB MBIIUICHHs, HEOOXOAUMBIX JI aJanTallii B COBPEMEHHOM LH(pOBOM OOIIECTBE.
W3ydeHne anreOppl €CTECTBEHHBIM OOpa3oM OOECIeurMBaeT pa3BHTHE YMEHUS HaOJIOIaTh,
CpaBHHMBaTh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOYyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHUCTBHS M BBIBOJBI, (POPMYIHUPOBATH YTBEPKICHUS.
OcBoenue Kypca anreOpbl 00ecreunBaeT pa3BUTHE JIOTMUECKOTO MBIIUICHHUS 00Yy4alOIIUXCsl: OHU
UCTIONB3YIOT JEAYKTUBHBIE M WMHIYKTUBHBIE DPACCYXACHUS, 000OOIICHHE W KOHKPETH3AlHUIO,
abctparupoBanue u aHanoruto. OOydeHue anredpe mpeAnosgaraeT 3HAYUTENbHBIA 00BEM
CaMOCTOSITENIBHON J1€ATENbHOCTH O0y4aroUIMXcs, MO3TOMY CaMOCTOSITENIbHOE pPELIEHUE 3ahad
€CTECTBEHHBIM 00Pa30M SIBIISIETCS peain3anueil 1eaTeIbHOCTHOrO MPUHITUIA 00YUEeHHUS.

B crpykrype mporpammbl yuyeOHOro Kypca «AnreOpa» OCHOBHOHM IIKOJBI OCHOBHOE
MECTO 3aHUMAIOT  COJEpXKaTelIbHO-METOAMYeCKUe JIMHUU: «Yucaa U BBIYUCICHUNDY;
«AnrebOpanyecKkue BBIpAXECHU»; «YPaBHEHUS U HEpaBeHCTBay; «DyHkuum». Kaxmas u3 sTHx
COJIepKaTEIbHO-METOMYECKHUX JIMHUNA Pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3yueHUs Kypca,
€CTECTBEHHbIM 00pa3oM IEpeIvieTasch U B3aUMOJEHCTBYsSI C APYrMMHU €ro JuHusMU. B xone
M3YYEHHUS Kypca 00ydaromuMcs IPUXOAUTCS JIOTUYECKH PACCYKIaTh, UCIOIb30BaTh TEOPETHKO-
MHO’KECTBEHHBIH fA3bIK. B CBsI3u ¢ 3TUM 1enecoo0pa3sHO BKIIOUWUTH B IPOrpaMMy HEKOTOpHIE
OCHOBBI JIOTUKH, MPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3felibl MaTeMaTHYeCKOro oOpa3oBaHUs U
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYaIOUIMMHCS OCHOB YHHUBEPCAJIBHOTO MAaTEMaTHYECKOTrO
sa3pika. Takum 00pa3oM, MOXXHO YTBEpXKIaTh, 4YTO COAEPKATENBbHONM W CTPYKTYpPHOMU
0COOEHHOCTBIO Kypca «AJredpa sBISETCS €r0 MHTErPUPOBAHHbBIN XapakTep.

Copepxanne JnuHUM «Yucaa W BBIYHUCICHUS» CIYKUT OCHOBOW [IJISl JAJbHEUIIETrO
U3YYEHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYYArOIIMXCS JIOTMYECKOTO MBIILICHUS,
(GbOpMHUPOBAHUIO YMEHHUSI TMOJIb30BATHCA AITOPUTMAMH, a TAK)KE MPUOOPETECHUIO MPAKTUYECKUX
HABBIKOB, HEOOXO/IMMBIX JJI MOBCEIHEBHOM KM3HU. Pa3BUTHE MOHATHUS O YMCIIE B OCHOBHOM
IIKOJIE CBSI3aHO C pAalMOHAIBHBIMH W HMpPpAlOHATBHBIMU 4WCIaMH, (OPMUPOBAHUEM
MPEJICTABICHUN O IEHCTBUTEIBHOM YHCIIE. 3aBEpIIEHNE OCBOECHUS YMCIOBOM JIMHUUA OTHECEHO K
CTapIIeMy 3BeHYy 0011ero oopa3oBaHus.

Conepxanne JAByX anreOpanyecKux JIMHUA — «AJNTeOpanyeckre BBIPOKECHUS» H
«YpaBHEHUSI U HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBaHMIO Yy  OOydaroluxcs
MaTeMaTUYeCKOro ammnapara, HEOOXOAMMOIOo /Jisi pElIeHUs 3a7ad MaTeMaTHKH, CMEXHBIX
IOPEeIMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 3a7ay. B OCHOBHOHM IIKoje Y4eOHBIH MaTepHuan
TPYNIUPYETCST BOKPYr pPAallMOHANBHBIX BbIpaKEHUH. AnreOpa JOEeMOHCTPUPYET 3HAUYECHHE
MaTEMaTUKU KakK sI3bIKa JJI1 [TOCTPOCHMSI MATEMAaTUYECKUX MOJEINIEH, ONHUCAaHUs MPOLECCOB U
ABJICHUHN peallbHOTO Mupa. B 3amaunm oOydeHust anredbpe BXOAAT TAaKKe JajbHeEilllee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS,, HEOO0XOAMMOro, B YaCTHOCTH, JJS OCBOEHHS Kypca
MH(OPMAaTUKHU, U OBJAJIEHUE HaBbIKaMHU JEIyKTHUBHBIX paccyxiaeHuil. IIpeobpazoBanue
CHUMBOJBHBIX (OPM BHOCHUT CBOM crHeuuduyeckuil BKJIaJ B pa3BUTHE BOOOPAKEHMS,
CIIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxxanve  (GYHKIMOHAJIbHO-TpaQUUECKOW JIMHUM  HAlEJIeHO Ha  IOJIyueHHe
IIKOJTPHUKAMH 3HAHUHN O (PYHKIMAX KaK BOKHEUINEH MaTEeMaTHYSCKON MOJIEIH JJIsl ONUCAHUS 1
UCCIIEIOBaHMsI pa3HO-00pa3HbBIX MPOLECCOB U ABJICHUN B MpHpoJie U obmiecTBe. M3ydeHue 3Toro
MaTepuaia CHOCOOCTBYET pPa3BUTHIO Yy OOyYaIOIIMXCS YMEHHS HCIOIb30BaTh DPa3IMYHbBIC
BbIpa3UTENbHbIE CPEACTBA A3bIKAa MAaTEeMaTHKU — CIIOBECHbIE, CUMBOJIMYECKUE, rpaduyeckue,
BHOCHT BKJIaJ] B (hOpMHUPOBaHHME MPEICTABICHUN O POJIM MAaTEMATUKHU B Pa3BUTHH LUBUIN3ALUU
U KYJIbTYpHI.

MecTto y4eOHOro Kypca B y4eOHOM ILJIaHE
CormacHo ydeOHOMY TUTaHy B 7-9 Kjaccax wH3ydaercs y4deOHBIM Kypc «Anredpay,



KOTOPBII BKIIIOYAET CIEAYIOIINE OCHOBHBIE pasfiesibl cofepxaHus: «Yuciaa ¥ BBIYHCICHUSN»,
«AnreOpandecKue BRIPAKCHU», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIMN.

VYueOHbIN TIIaH HAa KM3ydeHue anreOpbl B 7-9 kilaccax OTBOAUT HEe MeHee 3 yueOHBIX
94acoB B HEJEIIO B TEUCHHE KAKIOTO rofa 00y4eHUs, BCEro 3a TPU Troja oOydeHHs — He MEeHee
306 y4eOHBIX 4aCcOB.

COHAEPXAHUE YVYEBHOI'O KYPCA (I10 TOJAM OBYYEHUNA)

7 KUIIACC

Yucna u éviuucnenus

PanyoHajJnLHBIE YHCJIA

JlpoOu OOBIKHOBEHHBIE U JECATHYHBIC, MEPEXOA OT OAHON (OopMBI 3amucu Apodei K
apyroi. IloHsATHE palMOHAIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIOPAJIOYNBAHUE PALMOHAIBHBIX
qrcen. ApudMeTHuecKkue NeHCTBUS ¢ pallMOHANIBHBIMU YHMCIaMu. PemieHne 3amad u3 peainbHOM
NPaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HaTypaJlbHBIM IIOKa3aTeJIeM: OIpeJlleIeHue, NpeoOpa3oBaHUe BBIPAKEHUM Ha
OCHOBE OIpe/IEIEeHMs], 3aI1Ch OOJIBILINX YUCEIL.

[IpoueHTsl, 3anuch NPOLEHTOB B BUJE ApoOU U ApoOU B BUJIE MPOLEHTOB. Tpu OCHOBHBIE
3aJja4M Ha IPOLEHTHI, PELICHHE 3a/1a4 U3 PealbHON IIPAKTUKHU.

[IpumeHeHne NpU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOXKUTEIU HATYPAJIbHBIX YUCEN.

PeasibHble 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00paTHas MPONOPLIUOHAIBHOCTH.

Anzebpauueckue eviparxceHusn

IlepeMenHble, YNCIOBOE 3HAUEHHE BBIPAKEHHS C NEPEMEHHOM. JlomycTUMBbIE 3HAYECHMUS
nepemMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEX1y BETMYMHAMH B BUIE (popMyJbl. Berancienus
o hopmymam.

[IpeoOpa3zoBanue OYKBEHHBIX BBIPRKECHHH, TOKISCTBEHHO PAaBHBIC BHIPAKEHHS, MPaBUIIA
npeoOpa3oBaHusl CyMM U IIPOM3BENCHUH, NPABUIAa PACKPBITUSA CKOOOK M IMPUBEIEHHS MOJOOHBIX
CJIaracMbIX.

CBolicTBa CTENEHU C HATYPAIBHBIM [TOKA3aTEIIEM.

OpHowieHbl 1 MHOTOWIeHbl. CTeneHb MHOrouseHa. CloXeHne, BBIYUTaHHE, YMHOXKEHNE
MHOro4eHOB. DOpMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIIH.

Ypasnuenus

VYpaBHeHMe, KOPEHb ypaBHEHUS, ITpaBUiia IPeoOpa30BaHusl YpaBHEHUsI, paBHOCUILHOCTD
YpaBHEHUM.

JIuneliHOE ypaBHEHME C OHOW NEPEMEHHOW, YMCIO KOPHEM JIMHEMHOrO ypaBHEHWS,
pellleHue JIMHEHWHBIX ypaBHeHHI. CocTaBl€HHME YpaBHEHHH IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 33/1a4 C TIOMOIIbIO YPaBHEHUH.

Jlunetinoe ypasnenue ¢ 06ymsa nepemennvimu u e2o epagux'. Cucrema JAByX JMHEHHBIX
ypaBHEHUW C JABYMsI TIepeMEHHBIMHU. PeleHue cucremM ypaBHEHHH CIIOCOOOM IMOJCTaHOBKH.
ITpumeps! penieHns: TEKCTOBBIX 3a7ad ¢ IIOMOIIBIO CUCTEM YpaBHEHUH.

Koopounamut u zpagpuxu. @ynxyuu

Koopaunarta Touku Ha npsiMoil. UucnoBble NPOMEXYTKU. PaccTosiHMe Mexay AByMs
TOYKaM{ KOOPJAMHATHON MIPSMOM.

[IpsmoyronbHast cucrema koopaunat, ocu OX m Oy. AOcrucca M opIuHaTa TOYKH Ha
KOOpAMHATHOM TuiockocTH. [Ipumepsl rpadukoB, 3aaaHHbBIX (opmyiamu. YreHue rpadukoB
peaIbHBIX 3aBUCUMOCTEN.

[onstue ¢ynkuun. I'papux ¢ynkumu. CsoiictBa ¢QyHkimid. Jlunelinas ¢ynkuus, eé




rpaduk. I'paduk dyakuun y = kx + b. Ipaguueckoe pewenue nunelinvlx ypaernenuii u cucmem
JUHEUHBbIX YPAGHEHULL.

8 KVIACC
Yucna u éviuucnenusn
KBanpatHslii kopeHb u3 uncina. [lonamue 06 uppayuonanvrhom uucie. [lecamuunvie
NPUOIUNICEHUS UPPAYUOHATLHBIX Yucen. CBOWCTBA apU(PMETHIECKUX KBAAPATHBIX KOPHEH 1 NX
IIPUMEHEHHE K IPeoOpa30BaHUIO YMCIIOBBIX BBIPAXKEHUN M BBIYUCIEHUAM. [[eticmeumenvHuvle
yucaa.

Crenens ¢ nenslM 1okasaresneM 1 e€ coiictsa. CTaHgapTHas 3alnch YHUCIIA.

Anzebpauueckue eviparxcenus

KBanpaTHblil TpEXWIEH; pa3I0KEHNE KBAIPATHOTO TPEXUYIICHA HA MHOKUTEIH.

Anrebpanueckas apoOb. OCHOBHOE CBOWCTBO anredpandeckoil apobu. CroxxeHue,
BBIUUTAHUE, YMHOKEHHE, JIeJIeHne airedopanueckux aApoOeil. PannoHanbHble BBIpaXXEHUS U MX
peoOpazoBaHue.

Ypasnenusn u nepasencmea

KBaznparnoe ypaBHenue, Qopmynia KOpHEH KBagpaTHOTO ypaBHEHUs. Teopema Buema.
Pemienne ypaBHeHUWi, CBOAIIMXCA K JIMHEMHBIM U KBajpaTHbIM. llpocreiime npoOHO-
palroOHaIbHbIE YPaBHEHHUS.

I'pagpuueckas unmepnpemayus ypagneHuil ¢ 08yMs NepeMeHHbIMU U CUCMEM TUHEUHbIX
ypasHenuii ¢ 08ymsa nepemeHnnvimu. llpuMepsl pelleHus CHUCTEM HEJIMHEWHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3324 aNreOpandeckuM CrIoCOOOM.

YucnoBble HepaBeHCTBA M HX CBoMcTBAa. HepaBeHCTBO ¢  OJHOW IEPEMEHHOM.
PaBHOCunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA € OJHOM mnepemMeHHOW. Cucremsl
JIMHEMHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

Dyukyuu

ITonarue ¢pynkuuu. O6nacTb ONpeneNeHuss U MHOKECTBO 3HaueHu ¢pyHkunu. Criocoobl
3aaHus QyHKIUH.

I'papux ¢ynkuun. Yrtenue cpoiicTB ¢yHkuuu no e€ rpaduky. [Ipumeps! rpadpukos
(GyHKIMH, OTpa)XarolMx peaibHble IPOLECCHI.

DyHKIUM, OMUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPOIMOPLHOHAIbHBIE 3aBUCUMOCTH, UX

rpapuku. @Oyaxkiuu Y = X5, y = x5,y = 4k, Yy = S I'paguueckoe pewenue ypasnenuii u

cucmem ypasHeHui.

9 KJIACC

Yucna u eviuucienun

JeiicTBUTEeIbHBIE YMCJIA

PanmonaneHble YuCna, UppayuoHaivbHsle YUCIA, KOHeUHble U DeCKOHeyHble 0ecamuinbie
O0podu. Muoocecmeo OelicmeumenbHbIX UYucel;, OelcmeumelbHble YUCIA KAK OecKOHeyHvle
Odecamuunvle Opodu. Bzaummo ooHnozmaunoe coomeemcmeue  MeHcOy — MHOHCECTBOM
OelicmeUmenbHbiX Yucesl U KOOPOUHAMHOL NPIMOLL.

Cpasnenue OeticmeumenbHulX Yucen, apu@memudeckue 0etcmeus ¢ 0etucmsumelbHbIMu
yucIamu.

HN3mepenus, npudInKeHusl, OLEeHKHU

Pa3mepbl OOBEKTOB OKPYKAIOMIETO MHpPA, ATUTEIBHOCTh MPOIECCOB B OKPYKAIOIIEM
MUpE.

[Tpubnmx€HHOE 3HAYCHHWE BEIWYMHBI, TOYHOCTb NpUOIMKeHus. OKpyriaeHHe 4YHcedn.
IIpukuaka ¥ OLEeHKa pe3yJIbTaTOB BEIYUCICHUI.

Ypasenuenus u nepasencmea



YpaBHeHHd ¢ OHO NTepeMeHHOH

JIuneitHoe ypaBHeHUe. PelieHue ypaBHEeHH, CBOIAIIMXCA K JTMHEHHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOIALIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepsl peuwieHus ypasHeHuu mpemovel U Yemeeépmou cmenexer
PAasnodceHuem Ha MHOJICUmMenu.

Pemenue npoOHO-pallMOHANBHBIX YPaBHEHUH.

Pemrenue TeKCTOBBIX 33a4 aNreOpandeckuM METOAO0M.

CucreMbl ypaBHeHHM

VYpaBHeHHE ¢ JABYMS NMEPEMEHHBIMU U ero rpaduk. PemeHue cucteMm ABYX JTHHEWHBIX
YpaBHEHUN C JByMs INEpEMEHHbIMU. PelleHne cucreMm [ByX ypaBHEHUH, OJIHO M3 KOTOPBIX
JUHEWHHOe, a Apyroe — BTOPOH creneHH. I'paduueckas MHTEPIIPETAIUs CUCTEMbI YpaBHEHHH €
JIBYMsI [IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 33729 alNreOpandecKum Crocooom.

HepaBencrBa

UYucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nMHENHBIX HEPABEHCTB C OJHOM NEpPEeMEHHOW. PelieHue cuUCTeM JIMHEWHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBagparHble HepaBeHCTBa. I'padmueckas MHTepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

Dyukyuu

KBanpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. I[lapaGona, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Ch CAMMETPHUH TapaOoIIbL.

I'paduku byHKIHIA: y = kX, y = kx + b, y = X2,
y = Vx,y = SI/II/IX CBO¥iCTBA.

Yucnoevle nocnedosamenpHocmu

Onpenesienne U cnocoObI 3aIaHUS YN CJIOBBIX MOCIE0BATEILHOCTEN

[TonsiTHE YKMCIIOBOM MOCTIEAOBATEILHOCTH. 3aJaHue TOCIEI0BATEIIbHOCTA PEKYPPEHTHOM
dbopmynoit u hopmyoit N-ro dieHa.

ApudmMernyeckasi U reoMeTpuYecKasi MPoOrpeccum

ApudmeTrnueckas ©u  reomeTpuyeckas — mporpeccud. @Dopmynsl  N-ro  uJeHa
apu(pMeTUYECKO U FeOMETPUUECKON MPOTPECCHii, CyMMBI IIEPBBIX N UJICHOB.

Hszo0bpasicenue unenos apugpmemuueckou u 2eoMempuieckol npospeccuti moukamu Ha
KOOpOUHamuou niockocmu. Jluneunwiil u s3xcnoneHyuaivHolil pocm. CrodicHvie npoyeHmai.

KoHTpoJIbHO-N3MepHuTeIbHbIE MATEPHAJIBI

[IpoBeneHMe OIEHKH OCTHKEHUN TUIAHUPYEMBIX PE3yJbTaTOB OCBOECHHUS Yy4eOHOTO
npeaMeTa MpOoBOAMTCS B (opMe TEeKylero U pyOeHOro KOHTPONS B BUJE: KOHTPOJIbHBIC
paboThl, CaMOCTOSITENIbHBIE pPa0OThI, 3a4eThl, MAaTEMATHUYECKHUE JTUKTAHTHI, MPAKTUUECKHE
paboThl, TUCHMEHHBIN OTBET MO WHIANBUAYAIBHBIM KapTOUKaM-3aJaHHsIM, TECTUPOBAHUE.

s oOyuatomuxest ¢ 3[IP BOo3MOXHO uH3MEHEHHE (QOPMYIUPOBKH 3aJaHUN Ha
«TIOIIATOBYIO»,  aJalTallMi0 MpeajgaraeMoro oO0y4aromeMmycsi TeCTOBOTO (KOHTPOJIBHO-
OIICHOYHOT'0) MaTepuaia: MCIOJb30BAHUE YCTHBIX M MHUCHMEHHBIX WHCTPYKIUH, YIPOIICHHE
JUTMHHBIX CJIOXKHBIX (POPMYIMPOBOK WMHCTPYKIUH, pElIEeHWE ¢ OMOpON Ha alropuTM, obOpaserll,
MCIIOJIb30BaHUE CIPABOYHON MH(POPMAIUH.

[INIAHMPYEMBIE PE3VIJIbTATBI OCBOEHMA YUEBHOI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBLIE PE3VJIBTATDI:
MOTHBaIMsl K OOy4eHHIO MaTeMaTHKe U LeJeHANpaBiIeHHONW I103HAaBaTEIbHOM
JESTEIILHOCTH;




IMOBBINICHUC YPOBHA CBOCH KOMIIETCHTHOCTH gcpe3 IMPAKTHYCCKYHO JCATCIbHOCTD,
TpeOYIOIIYI0 MaTeMAaTHIECKIX 3HAHUH, B TOM YUCJIe YMEHUE YIUTHCS Y IPYTHX JHOJCH;

CIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, OBITh TOTOBBIM JEWCTBOBATH B
OTCYTCTBHE rapaHTHi ycIiexa,

cioco6HOoCcTh oOyuaromuxcs ¢ 3[IP k oco3HaHWIO CBOMX JA€DUIIMTOB U TPOSIBICHUE
CTPEMIICHHUS K UX TIPEOJIOTICHHIO;

CIIOCOOHOCTE K CaMOpPa3BUTHUIO, YMCHUC CTABUTb JOCTUXXUMBIC LICIIN,

YMEHHE pa3inyaTh ydeOHbIE CHUTyallMd, B KOTOPBIX MOXXHO JICHCTBOBAaTh
CaMOCTOSITENILHO, U CHTYalluH, TJIe CJIeyeT BOCHOJIb30BaThCs CHPABOYHON MH(OpMALUEH HiIH
JIPYTUMH BCIIOMOTaTeIIbHBIMU CPEICTBAMH;

CIIOCOOHOCTh TIEPEHOCUTH IMOJYYCHHbIE B XOi€¢ OOYy4YCHUS 3HAHUS B AaKTyaJbHYIO
CHUTYaIHUIO (P PEIICHHUH KUTEHCKUX 3a1a4, TPEOYIOINX MaTeMaTHUECKUX 3HAHUH );

CIOCOOHOCTh ~ OPHUEHTHUPOBATbCA B  TPEOOBAaHHMSAX W NpaBUIaxX  IPOBEACHUS
IPOMEKYTOUHOI U UTOrOBOH aTTeCTaLlUH;

OBJIaJICHUE OCHOBaMHU (PMHAHCOBOW IPaMOTHOCTH.

METAIIPEJIMETHBIE PE3VYJIbTATHI

Osnadenue yHugepcaibHoIMU Y4eOHBIMU NOZHACAMENbHBIMU 0CUCHBUAMU:

YCTaHABIIMBATh TPHYUHHO-CJICICTBEHHBIC CBS3M B XOJIC€ YCBOCHHUS MaTeMaTHYECKOTO
MaTepHaa;

BBISIBJIATH IS(DUIINAT JAHHBIX, HEOOXOIMMBIX JIJISl PEIICHHS IOCTABJICHHOM 3a/1a4H;

C MOMOIIBIO0 YYUTENS BHIOMPATh CIIOCO0 pelIeHHus] MaTeMaTHUeCKO# 3a1auu (CpaBHUBATh
BO3MO>KHBIC BApUAHTHI PCIICHU);

MIPUMEHATh M MPEeOOpPa30BbIBATh 3HAKW W CHMBOJIBI B XOJI€ PEIICHUS MAaTeMaTHYECKUX
3aj1ad4;

yCTaHABIMBATh UCKOMOE U JIaHHOE MPH PEIICHUH MaTEeMaTHUeCKOH 3a1auu;

MOHWUMATh W HMHTEPIPETHPOBATH HWH(OOPMAIMIO PA3IUYHBIX BHJIOB U (opM
MIPE/ICTABJICHHS;

WUTIOCTPUPOBATH PelIacMble 3a71a9u TpaUIeCKUMU CXEMaMU;

3¢ (HEeKTHUBHO 3aIOMUHATh U CUCTEMATU3UPOBATh MHPOPMAIIHIO.

MOHWMATh W WCIOJB30BaTh MaTEMaTHYECKHE CpPEJCTBA HATBIMHOCTH (Tpadukw,
JUarpamMmbl, TaOJIHUIIBI, CXEMBI U Jp.) A7 WIITIOCTPAllii, HHTEPIPETALlUHU, apTyMEHTAIIHH.

Osnadenue yHueepcatbHoIMU Y4eOHBIMU KOMMYHUKAMUGHBIMU 0CUICHBUAMU:

OpPraHHU30BBIBATH YU4E€OHOE COTPYJHUYECTBO M COBMECTHYIO JEATEIHHOCTh C YUUTENEM U
CBEPCTHUKAMHU B TIPOIIECCE PEIICHUS 3a]1a4;

B3aMMO/ICHICTBOBATh U HAXOUTh OOIIHE CIIOCOOBI pabOThI; paboTaTh B TPyIIe: HAXOAUTH
oOiiee pemieHHe M paspeniaTh KOH(DIMKTHI HAa OCHOBE COIJIACOBAHMS TMO3UIUNA U ydéra
WHTEPECOB; CIyIIaTh NapTHEPA; POPMYTUPOBAThH, APTYMEHTUPOBATH U OTCTANBATh CBOE MHEHHE,

MPOTHO3MPOBATh BO3HUKHOBEHHWE KOH(MDIMKTOB NMPH HAIMYUU Pa3HBIX TOYCK 3pCHUS U
pazpemniaTh KOHGIUKTHI HA OCHOBE Y4€Ta HHTEPECOB U MO3UIINN BCEX YUaCTHUKOB;

apryMEHTHUPOBATh CBOIO TIO3WIIMIO W KOOPAWHHPOBATH €€ C TMO3WIUSAMH TApTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIET0 PEIICHUS B COBMECTHON ACSITENLHOCTH;

BBITIOJTHATH CBOKO  9acTh pa0OThl, JIOCTHTaTh KAYeCTBEHHOTO pe3ysbrata |
KOOPJMHHUPOBATH CBOU JACUCTBUS C APYTUMHU WICHAMHU KOMAH/IbI,

OIICHUBATh Ka4e€CTBO CBOETO BKJIa/Ia B OOIIHI MPOAYKT.

Osnadenue yHueepcantbHbIMU Y4eOHBIMU PEZYTAMUBHBIMU OCHUCMBUAMU:

CTaBUTHh II€TM, BBHIOWpPATh H CO3JaBaTh AJNTOPHTMBI JUIS pEIICHHS YYeOHBIX
MaTeMaTHYECKUX MPoOIIem;

IUIAHUPOBATh W OCYIICCTBIIATH JICATEIHHOCTh, HAIPABJICHHYI0 Ha pEIICHUE 3aad
HCCIIEIOBATENILCKOTO XapaKTepa.



dbopMynupoBaTh W yOep)KMBaTh  y4eOHYIO  3ajady, COCTaBlsATh IUIAaH U
MMOCJIEIOBATEILHOCTE JCHCTBUM;

OCYIIECTBISATH KOHTPOJIb IO 00pa3ily ¥ BHOCUTh HEOOXOUMbIC KOPPEKTHBEI;

KOHTPOJIMPOBATH MIPOIIECC U PE3YNIbTAT YICOHOM MaTeMaTHUECKOM IeITeIbHOCTH;

aJICKBAaTHO OIICHUBATh MPABHIBLHOCTH WU OIMIMOOYHOCThH BBHITIOJHEHHS Y4eOHOU 3amavu,
€€ 00BEKTHBHYIO TPYJHOCTh M COOCTBEHHBIE BOBMOXXHOCTH €€ pEIICHUS;

ClIMYaTh CHOCO0 MEHCTBUS M €ro pe3ylbTaT ¢ 3aJaHHBIM DJTaJOHOM C IENbI0
0OHapy>XCHHS OTKJIOHCHUI W OTJIMYHMHA OT ATAJIOHA.

MPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MIPH PEIICHUN YU4eOHOU 3a1a4H;

MMOHUMATh TPHUYMHBI, IO KOTOPHIM HE OBUI JOCTUTHYT TpeOyeMbIi pe3ynbTaT
JESITEIIbHOCTH, ONPEENIATh MO3UTUBHBIC U3MEHEHUS U HANIPABIICHUs, TPEOYIONUe JanbHEeHIIen
paboTHI;

PETYJIUPOBATH CITOCOO BBIPAKCHUS SMOIIHIA.

[MPEJJMETHBIE PE3VJIbTATBI

PesynpraTel ocBoeHus ydyeOHOro mpenmera «Martemaruka (BKiIrouas —anreopy,
TEOMETPHUIO, BEPOSTHOCTb H CTAaTUCTHUKY)», pacupelelieHHble IO TrogaM OOy4YeHHs,
(GOpMYyIHpYIOTCS TO NPUHLOMIY I00aBICHHS HOBBIX pPE3YJbTaTOB OT Troja K TOAYy, YXKe
Ha3BaHHBIC B NPEABLAYIIMX TOJaX IMO3UIMH, KaK IPaBHIO, JOCIOBHO HE MOBTOPSIOTCS, HO
YUYUTBHIBAIOTCSL  (PE3yNIbTaThl OYEPEJAHOrO TojAa 1O YMOJYAHHIO BKIIOYAIOT pE3yJIbTaThl
IPEbIIYILNX JIET).

[IJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATbI OCBOEHMS PABOYEN
[TPOI'PAMMBI KYPCA «AJITEBPA» (ITO TOJAM OBYUYEHU )
OcBoenne yueOHOTO Kypca «Aurebpa» Ha YpPOBHE OCHOBHOIO OOIEro oOpa3oBaHUs
JIOJDKHO 00€CIIeunBaTh JOCTHIKCHUE CIICIYIOIINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB:

7 KUIIACC

Yucna u éviuucnenusn

BbInonHATE, coueTass yCTHbIE M NMUCHMEHHBIE NPUEMBI, apU(PMETHUYECKUEe IEHCTBUS C
palMOHAIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHUs YUCIIOBBIX BBIPAXKEHUH; MPUMEHSTHh pazHOOOpasHbIE CIIOCOOBI M
OpUEMBl  BBIYMCICHUS 3HAUYEHUN JIPOOHBIX BBIPAXKEHUH, COJEp)KAIIMX OOBIKHOBEHHBIE U
JECATUYHBIE IPOOH.

[lepexomuth OT omHOM (QOpMBI 3amucH yucen K Apyroil (mpeoOpa3oBbIBaTh IECITUUHYIO
JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUYHYIO Apo0b). CpaBHUBATH U YHOPSAJOYUBATH
paloHalIbHbIE YNCIA.

OxpyrisTh yucIa.

BBINOMHATE NPUKKUIKY U OLICHKY Pe3yJbTaTa BBIYMCIEHUH, OLICHKY 3HaYEHHUI YU CIOBBIX
BBIPAKCHUI.

BbInonHATE AEHCTBUS CO CTEMEHSAMU C HaTypajJbHBIMU IIOKa3aTesssMU (C OMOpOH Ha
CIIPaBOYHYI0 HH(POPMAIIHIO).

IIpyuMeHsTh IPU3HAKK JEIMMOCTH, Pa3JI0KEHNE HA MHOKUTENIN HATypaJIbHbIX YU CEIL.

Pemare mpocTeiinye MnpakTUKO-OPUEHTHPOBAHHBIE 3aJlaud, CBS3aHHBIE C OTHOIIEHUEM
BEJIMYMH, TPONOPIMOHAIBHOCTBIO BEIWYMH, IPOLEHTAMH; WHTEPIPETUPOBATh PE3YNIbTAThI
pelieHus 3afady ¢ Y4€TOM OrpaHMYEHHUH, CBSI3aHHBIX CO CBOICTBAaMHM paccMaTpUBaEMBIX
00OBEKTOB.

Anzebpauueckue gviparicenus

OpueHTHpOBATECS B MOHATHUAX M ONEPHPOBATh Ha 0a30BOM YpOBHE ainreOpandeckoit
TEPMHUHOJIOTHEN U CUMBOJIMKOM.



HaxomuTh 3HaueHns OYKBEHHBIX BBIPAKEHUN TIPH 33JAHHBIX 3HAYCHUSX TIEPEMEHHBIX.

BoinonHATe peoOpa3oBaHus LEJI0T0 BRIPAXKEHNUS B MHOTOUIEH MPUBEICHUEM MOJOOHBIX
CJIaraeMbIX, PaCKPbITHEM CKOOOK.

BbINONHATE yMHOXXEHHE OJHOWIEHAa HAa MHOIOWIEH M MHOIOYJI€HAa Ha MHOTOYJIEH,
OpUMEHATh (OPMYIBI KBaJIpaTra CyMMbl M KBaJpara pa3sHOCTH (C OMOpOi Ha CIPaBOYHYIO
nHpopMaIu).

OcCyiecTBIATh Pa3yioKEHHE MHOIOWIEHOB HAa MHOXXMTEIU C IOMOIIBIO BBHIHECEHUS 3a
CKOOKHM OOIIero MHOXKUTEJIS, TPYINIUPOBKU ClIaraeMbIX, MPUMEHEHHUs1 (HOPMYJ COKpAIIEHHOTO
YMHOKEHHS (C OTIOPO Ha CIIPaBOYHYIO HH(POPMALIUIO).

[IpumensTh mnpeoOpa3oBaHHs MHOTOUYICHOB JJIs pEUICHHS pa3jMyYHbIX 3a7ad u3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATILHON TPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEN ¢ HATypalIbHBIMU MOKA3aTEISIMU JIJIs1 IpeoOpa30BaHUs
BBIPXCHHH (C OMOPOH Ha CIIPaABOYHYIO HHPOPMAITHUIO).

Ypasnenus u nepasencmea

Pemare nMHENHBIE YypaBHEHUSI C OAHOUW MEPEMEHHOM, MPUMEHSS MpaBUia MEPEX0Ja OT
HCXOJIHOTO YpaBHEHUSI K paBHOCWIbHOMY eMy. lIpoBepsATh, sBIISE€TCS JIM YHUCIO KOpPHEM
YpaBHEHHUS.

Nwmets npencrasienue o rpadguueckux METOAax MpU PElIeHUH JTUHEHHBIX YpaBHEHUH U
UX CHUCTEM.

[TonOupare mpuMepbl Map YUCEN, SBIAIOIIMXCS pPEUICHHEM JIMHEHHOTrO ypaBHEHUS C
JIBYMsI TI€PEMEHHBIMHU.

Ctpouth B KOOPAMHATHON IUIOCKOCTH TpaduK IJWHEHHOTO YpaBHEHHUS C JBYMs
NIEPEMEHHBIMHU; MTOJIB3YSICh IPauKOM, TPUBOAUTE IIPUMEPHI PELICHUS yPAaBHEHHUS.

Pemate cuctemMbl JBYX JMHEHWHBIX YpPaBHEHUH C JABYMsSl IEPEMEHHBIMH, B TOM YHUCIIE
rpaduvecky (C Ormopoil Ha aNTOPUTM YIEOHBIX JCHCTBUI).

CocTtaBndats (Iociie COBMECTHOTO aHAIK3a) U pellaTh JMHEHHOE YpaBHEHUE UITH CHCTEMY
JMHENHBIX YPaBHEHHUH 10 YCJIOBMIO 3aJjaul, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4yl NOJIyYeHHBIN pe3yibTarT.

Koopounamut u zpagpuxu. @ynkyuu

N300pakaTh Ha KOOPAMHATHOM TMpPsIMOM TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM
KOOpJMHATaM, JIy4Md, OTpPEe3KH, WHTEpBaJlbl; 3alUChIBaTh YMCJIOBBIE MPOMEXKYTKH Ha
areOpanyeckoM s3bIKe.

OtmeuaTh B KOOPJIMHATHOW IJIOCKOCTHM TOYKM MO 33JaHHBIM KOOpAMHATaM; CTPOUTH
rpaduku nuHeHbIX QyHKIUi. CTpouTts rpaduk GpyHkuuu y = kx + b.

OnuceiBaTh C MOMOUIbIO (PYHKIMH W3BECTHBIE 3aBUCHMOCTH MEXJy BEIUYMHAMU (I10
ITOPUTMY Y4EOHBIX JIEHCTBMIA): CKOPOCTb, BPEMs, PACCTOSIHUE; 11€HA, KOJIUYECTBO, CTOUMOCTH;
MIPOU3BOUTENBHOCTb, BpEMsI, 00bEM PabOTHI.

HaxoauTs 3HaueHune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumatp rpaduueckuii cmocod MpeacTaBlIeHus] U aHaIN3a UHPOpPMaAIIUK;, U3BIIEKATh U
UHTEPIPETUPOBATH HHPOPMALIUIO U3 TPa(QUKOB peabHbIX MPOLIECCOB U 3aBUCUMOCTEH.

8 KUIACC

Yucna u eviuucnenus

Hcnonp30BaTh HayalbHBIE IIPEICTABICHHUS O MHOKECTBE IEHCTBUTEIBHBIX YHUCEN UL
CPaBHEHMsI, OKPYIJIEHUS M BBIYHMCIEHUHN; H300pa)kaTh AEUCTBUTENbHBIE YHCIIA TOYKAMU Ha
KOOPJMHATHOU IIPSIMOM.

[IpumeHsTh MOHATHE apU(PMETUUYECKOTO KBAJAPATHOTO KOPHS; HAaXOOUTh KBaJpaTHBIE
KOpDHHM, HUCHOJb3YSd TpPH  HEOOXOIUMOCTH  KaJbKYyJSATOP;  BBIOJHATH  IPOCTEHIINE
npeoOpa3oBaHus BBIPAXKEHUI, COIepKaIUX KBaJApaTHbIe KOPHH, UCIIOIB3YS CBOMCTBA KOPHEH.

Hcnonp30Bark 3amuck OOJBIIMX M MaJlbIX YHCEN C MOMOILNBIO JECITUYHBIX JIpoOel u
creneHer yucia 10.



Anzedbpauueckue evipasrcenus

[IpuMeHATh MOHATHE CTENEHH C LENbIM I0Ka3aTeleM, BBINOIHATE NpeoOpa3oBaHUs
BBIPQXEHUM, COJEp/KalMX CTENEHHU C LEIbIM I0Ka3aTeseM (C MCIOJb30BaHUEM CIIPAaBOYHOMN
uHpopmanun).

BbINONMHATE HECIIOKHBIE TOXIECTBEHHBIE NPEOOPAa30BaHMs PALMOHAIbHBIX BBIPAXKEHUN
Ha OCHOBE MpaBWJI ACUCTBUI HaJ MHOTOWIEHAMH U aJlre0pandecKuMu ApOOsiMH.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH.

[IpumensTh 1npeoOpa3oBaHUsl BbIPAXKEHUN JUIsI pPELIEHHMs Ppa3IM4YHBIX 3a1ad M3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHON TPAKTUKU.

Ypasnuenun u nepasencmea

Pemarp nuHelHBbIE, KBaJApaTHbIE YypaBHEHHs (C HCIOJb30BAaHUEM CIPABOYHOMN
UH(pOpPMAaLMU) U PALMOHAIbHbBIE YPABHEHUS, CBOJAIIMECS K HUM, CUCTEMbI JABYX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU.

IIpoBoauTh MpOCTEUIINE UCCIIEOBAHNS YPABHEHUI U CUCTEM YPABHEHMI, B TOM 4HCJIE C
OpUMEHEHHEM TpadUUecKuX TMpEACTaBICHUHN (ycTaHABIMBaTh, MMEET JHM YpaBHEHUE WU
cucTeMa ypaBHEHUH PELIeHHUs, €ClId UMEET, TO CKOJIBKO, U TIp.) C OIOPOM Ha aJlrOpPUTM y4eOHBIX
JICHCTBHM.

Ilepexoautb OT cioBecHON (OPMYIMPOBKHM 3aJauM K €€ anreOpanyeckoill MoJenu ¢
IIOMOUIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl ypaBHEHHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3aa4y IIOJyYEHHBIN PE3yJIbTaT.

[IpuMeHsITh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsi CPABHEHHUS, OLICHKH; pelIaTh JIUHEHHbIE
HEpaBEHCTBA C OJHOM MEepeMEHHOW M HX CHCTeMbl; JaBaTh TIpadUUYEcKyl0 HIUTIOCTPALIUIO
MHO’KECTBA PELICHUI HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

Dyukyuu

OmnepupoBarb Ha 0a30BOM ypoBHE (YHKIIMOHAJIBHBIC TMOHATHA M S3BIK (TEPMHUHBI,
CHUMBOJIMYECKHE O003HAu€HUs); ONpeAessATh 3HaueHUWEe (YHKLUMU O 3HAYEHUIO apryMeHTa;
OTIpeNIeNIATh CBOMCTBA (PyHKINH 110 € rpaduky.

. k

Ctpouth rpaduKu >jIeMeHTapHbIX GYHKIMHA Buga , Y = X5, ¥ = X3,y = /x , Y= =

X

ONUCHIBaTh CBOMCTBa 4YHMCIOBOM (yHKMM 1o e€ rpaduky (mIpu HEOOXOAUMOCTH C
HaIpaBJIAIOIIEeH TOMOIIBIO).

9 KJIACC

Yucna u evtuucnenusn

CpaBHUBaTh U YIOPSAJ0YMBATh PAllMOHAJIbHBIE U HPPALIMOHAIILHBIE YHCIIA.

BeInonHATe apudmeTndeckue eiCcTBUS C pallMOHANIBHBIMU YHCIIaMH, COYeTasi YCTHbIE U
MIACbMEHHBIE TPUEMBI, BBIITOIHATH BBIYUCICHUS C HPPALMOHAIBHBIMU YUCIIAMH.

HaxoauTs 3HaYeHMs CTETIEHEN € LIETIBIMU IT0KA3aTEIsIMU U KOPHEH; BBIUMCIIATH 3HAYECHHUS
YHUCJIOBBIX BBIPAKEHUM.

OKpyrJTh NEWCTBUTEIBHBIE YHCIIA, BBINOJIHATH NPUKUIKY pPE3yJbTaTa BBIYMCIICHUH,
OLICHKY YMCJIOBBIX BBIPA)KEHUH.

Ypasnuenus u nepasencmea

Pemate nuHEWHbIE W KBaJApaTHBIE YpPAaBHEHMs, YpPaBHEHHUs, CBOJSILMECS K HUM,
npocTelme ApoOHO-palliOHATIbHbBIE YPaBHEHHUSL.

Pemarp mpocrelimme cucTeMbl IBYX JUHEMHBIX YPAaBHEHMM C JBYMsI IEPEMEHHBIMU U
CUCTEMBI JIByX ypaBHEHHI, B KOTOPHIX OJIHO YpaBHEHHUE HE SIBJIIETCS JTUHEWHBIM (110 BU3YyaJIbHOMN
ornope).

Pemarp mnpocTeiiiine TEKCTOBBIE 3aayll alreOpandeckuM CIocoOOM ¢ IOMOIUIBIO
COCTAaBJIEHUS YPaBHEHUS WJIM CUCTEMBI IBYX YPAaBHEHHMH € ABYMs [IEPEMEHHBIMHU.

[IpoBoNTH IpOCTENIINE NCCIAEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
OpUMEHeHHEeM TIpadUUecKuX TMpeaAcTaBleHuil (ycTaHaBIMBAaTh, MMEET JIM YpaBHEHUE WM



CHCTEMa YpaBHEHHI PEIICHHsI, €CIIH UMEET, TO CKOJIBKO, U TIp.).

Pemiath nuHeiHbIE HEpPaBEHCTBA, KBaIpaTHBIC HEPABCHCTBA, H300pa)kaTh pEIICHUE
HEPABEHCTB Ha YMCIOBOU HPAMOM, 3aITUCHIBAT PEIICHHE C TOMOIIBIO CHMBOJIOB.

Pemath cHCTeMbl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAOIIHE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PELICHHE CHCTEMBI HEPABCHCTB Ha YHCIOBOM MPAMOM,
3aIMChIBATH PEIICHUE C TIOMOIIIBIO CHMBOJIOB.

Hcrons30BaTh HEPABEHCTBA MPH PELICHUH PA3IHUYHBIX 3a/1a4.

Dyukyuu

Pacrio3HaBath (YHKIMHM H3Y4CHHBIX BHIOB. [I0Ka3bIBaTh CXEMATHYECKH PACIIOIOKEHHE
Ha KOOPAMHATHOH MIOCKOCTH rpadpukoB (GyHKIHi Buaa: Y =KX, y =kx + b, ,y=ax? + bx +c,y =

k . . .
X2y = x, y= ~ B 3aBHCUMOCTH OT 3HaYCHUH KOX((UITMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKIIHA.

Ctpoutpb u n300paXkaTb CXEMaTHUECKU TpaUKH KBaJIpaTUUHBIX (DYHKIHMNA, OMUCHIBATH
CBOWCTBA KBaIpaTUYHbIX (DYHKIMHA IO UX IpaduKaMm.

Pacnio3HaBaTh  KBaJpaTW4HYl0 (QYHKOMIO TIO QopMmyne, TMNPUBOJUTH PUMEPHI
KBaJPaTUYHBIX QYHKLUI U3 peabHON JKU3HHU, (PU3UKHU, FEOMETPHH.

Apugpmemuueckan u ceomempuyeckan npozpeccuu

Pacrnio3HaBaTh apu(MeTHUECKYI0 U TEOMETPUUECKYIO NPOIPECCUU MPHU pasHbIX crocobdax
3aJjaHus.

BBINONHATE BBIUMCIIEHUS C MCIOJIb30BaHUEM (OpMyN N-ro uieHa apudMeTHuecKo u
FEOMETPUUYECKON IMporpeccuif, CyMMbl MEpPBbIX N ujleHOB (C OMOpOH Ha CHPaBOYHYIO
nHpopMaIu).

Pemrates 3amaum, CBS3aHHBIC C YUCIOBBIMH ITOCIIEAOBATEILHOCTSIMH, B TOM YHCIIE 33/1a41
U3 peasibHOM XKU3HHU (C HCIIOJIb30BAHUEM KAJIbKYIISTOPA, IU(PPOBBIX TEXHOJIOTHA).



TEMATUYECKOE INTAHUPOBAHUE YUEBHOI'O KYPCA «AJIT'EBPA» (I1IO TOAM OBYYEHUA)

TemaTtnveckoe IUTAHUPOBAHUE M KOJIMYECTBE YAacOB, OTBOAMMBIX Ha OCBOCHHE KaXIOW TEMbI Y4YeOHOTO Kypca «Amredpa»
alalTUPOBAHHOW OCHOBHOH 00pa30BaTebHOW MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHHs OOYYAIOIIUXCS C 3aJCPIKKON TCUXUIECKOTO
pa3BHUTHS, B IEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM pa3ielioM pabodeld MporpaMMbl ydeOHOro Kypca «Anredpa» o0Opa3oBaTelbHOMN
POrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus

7 KJIACC
KosunuyecTBO 4acos DJIeKTPOHHbBIE
HaumeHnoBaume pa3aesoB U TeM nudpoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (mupp )
NMpoOrpamMmbl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
1 Yucia u BeIYKCIICHU. PalnoHaibHbIC o5 1 0 bu6mmorexa [IOK
Juciia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
0
2 AJIre0Opanteckue BhipaeHns 27 1 https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
0
3 Y PABHCHHA 1 HEPABCHCTBA 20 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopaunats! u rpapuku. OyHkuuu 24 1 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
0
S ToTopenne u 06odmennue 6 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 5 0



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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
. 0 0
1 Uucna u Beruncienus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
Uucna u Beruncienus. CTeneHsp ¢ 1ebiM bubmuorexa [JOK
2 7 0 0
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKCHHUS. 5 1 0 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 0 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 0 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 0 0 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
. 0
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
. 0 0
8 DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
. 0 0
o Oynicuun. HHCI0BbIE pyHKLMH o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 IT 6 1 0
OBTOpCHHE  0dodmeHHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0 0

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 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 0 0 bubmuorexa [IOK
yucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y pABHEHUS C 14 1 0 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 0 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
. 0
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
) 1 1 0
° YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCIOBBIE TTOCJIEN0BATEILHOCTH 5 0 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 0 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 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

7 kaacc (He menee 102 u)

Ha3Banue
pa3naesa (TemMbl)
Kypca (4uciio

OcHoOBHOE co/lep:KaHue

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCHA

4acoB)
Yucna u [TonsiTHe pallMOHAIBHOTO YKCIA. CucTeMaTH3HPOBATH M 000ralaTh 3HAHUS 00 OOBIKHOBEHHBIX
BbIYMCJICHUS. Apudmerndeckue neHCTBUS ¢ palluOHATBLHBIMH YUCTAMHU. U IECATUYHBIX APOOSX.
PanmnonanbHbie CpaBHeHue, YyIOPSI0YMBAHUE PAIMOHAIBHBIX YHCEIL. CpaBHUBATH M YNOPSAA0YUBATH APOOU, TpeoOpPa30BbIBAs MPU
yHciaa CreneHb ¢ HATYpaATbHBIM MTOKA3aTEIIEM. HEOOXOTUMOCTH  JECSITUYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 u) Pemienne ocHOBHBIX 3a7a4 Ha JIpoOU, MPOIEHTHI U3 PEATbHON | OOBIKHOBEHHBIE B JIECATUYHBIC, B YACTHOCTH B OECKOHEUYHYIO

IIPAKTUKU.
IIpu3Hakm  IE€IUMOCTH,  PA3JIOKEHUS
HaTypaJIbHBIX YHCEIl.
Peanbuble 3aBUCUMOCTH. [Ipssmas
IIPONOPLIUOHAIBHOCTH.

Ha MHOXUTCIIN

u oOpatHas

JIECATUYHYIO APOOb.

IpumenssTe  pa3HoOOpa3Hble  CHOCOOBI M NPHEMBI
BBIYMCJIEHHS 3HAYEHHIl APOOHBIX BbIPAMKEHUM, COIEpKAIINX
OOBIKHOBEHHbIE U  JECATUYHbIE JApPOOU: 3aMEHATh IpU
HEOOXOJUMOCTH  JIECATUYHYIO  JpoOb  OOBIKHOBEHHOM U
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJUTH BBIpaXKeHHE K (opme,
HaubOosnee ynoOHOM uid  BBIYMCIEHUH, TPeoOpa3oBBIBATH
JIpOOHBIE BBIPAKEHHUS HA YMHOXXEHHME M JIEJICHUE JEeCATUYHBIX
Ipo0eil K IEHCTBUAM € LENIBIMU YUCIIaMU (TIpU HEOOXOJMMOCTH C
HaMpaBJIsIONIEi TOMOUIBIO).

IIpuBoauTHL 4HCJI0BbIe U OYKBeHHbIe NMPUMeEpPbI CTEIEHHU C
HaTypaJbHBIM IOKa3aTeneM, OOBSCHSS 3HAYeHUs OCHOBAHUSA
CTETNIEHH M IOKa3aTessl CTENEeHU, HaXOAWTh 3HAYEHMs CTeleHen

Bia a (a — moGoe palMOHAIBHOE YUCII0, N — HATYpaJbHOE
YHUCJI0) C ONIOPOH Ha CIIPABOYHYIO HH(POPMAIIHIO.

[Tonumath cMblIc 3anMcH OOJIbIIMX YHCEJ € MOMOIIbIO

AeCATUYHBIX Apodeil U cTeneHel ynciaa 10, npumMeHaTs UX B

peajbHBIX CUTYallHAX.

IIpuMeHATH IPU3HAKYU AECTMMOCTH, Pa3I0KEHHS HA MHOXKHUTEIH
HaTypaJIbHBIX YHCEIL.

Pemates npocreiinue 3a1a41 Ha 4aCTH, IPOLIEHTHI, TPOIIOPLUH,




Ha HaXOXKJIeHUE IpoOH (MPOLIEHTA) OT BEJIMYUHBI U BEJIMYUHBI 11O
e npobu (TpoIeHTy), IpoOu (MPOIIEHTa), KOTOPBIH COCTaBISET
ogHa BenuuuHa OT Jgpyrod. IlpuBoautb, pa3dupark,
OIIEHUBATH PA3IIUYHBIC PEIICHUS, 3alMCH PEIICHUN TEKCTOBBIX
3ajad.

Pacno3zHaBaTh U 00BSICHATH, ONIMPASCh HA ONIPEACTICHUS, TPSIMO
MPOIMOPLUOHANIbHBIE U o0OpatHO MPOIMOPLUOHAIILHBIE
3aBHCHMOCTH MEXKIY BEIHYMHAMU; MPUBOAUTH MPUMEPBI dTUX
3aBHUCHUMOCTEl M3 pealbHOTO MHpa, W3 JPYTHX Y4eOHBIX

IIPEIMETOB.
Pemarp npocreiile NMpaKTHKO-OPHMEHTHPOBAHHbIE 3aJa4HU
Ha  apo0W, TNPOLEHTbI, TMNpPAMYKW H  00paTHYIO

NPONOPUHOHAIBLHOCTH, MPONOPLHH.

Aaredpanuyeckue
BbIpaKeHUsl
(27 )

bykBenHbIe BelpaxkeHus. [lepemennsie. JlonmycTUMBIE 3HAUEHUS
nepeMeHHbIX. POpMyIIbL.

[TpeoOpa3oBanue OYKBEHHBIX BBIPRXEHUH, paCKpBITHE CKOOOK
U TIPUBEJICHUE MOAOOHBIX CllaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTeeM.
MHOro4IeHBI. Cnoxenue, BBIYUTAHUE, YMHOKEHUE
MHOTOWIEHOB.  DOpMyabl  COKPAIIEHHOIO  YMHOKEHHS.
Pa3noxxeHne MHOTOWIEHOB Ha MHOXKUTEH.

OBaanern Ha 0azoBoM YPOBHE anreOpanvecKoi
TEPMHUHOJIOTHEH W CHMBOJHMKOH, MPUMeEHATH e B Tpolecce
OCBOEHHS yueOHOr0o MaTepHarna.

Haxoauth 3HaueHHs OyKBEHHBIX BBIPQKEHMH IpPU 3aJJaHHBIX
3HAYECHUSIX OYKB; BBITIOJIHATH BHIYMCIICHUS 110 (hOpMyIaMm.
BbinosHATL npeoOpa3oBaHus 1EJIOT0 BbIPAXKEHHSI B MHOTOWJIEH
MIPUBEJICHUEM TTOJO0HBIX ClIaraéMbiX, pACKPBITHEM CKOOOK.
BbINOJHATL yMHOXKEHHE OJHOYIEHA HAa MHOIOWIEH U
MHOTIOWJIeHa Ha MHOTOYJICH, NMPUMEHATh (HOopMysbl KBajpaTa
CyMMBbl M KBaJpaTa pa3HOCTH C OINOpPOW Ha CIPaBOYHYIO
MH(pOpPMALIHIO.

OcymecTBaATh pPa3lokKEHHNE MHOTOWIEHOB HAa MHOXHTEIN
yTEM BBIHECEHUS 32 CKOOKM OOIEro MHOXKHUTENS, TPUMEHEHHS
dbopMynbl  pa3HOCTH KBaJpaToB, (QOPMYJT COKpAIIEHHOTO
YMHOXKEHUS C OTIOPOIl Ha CIIpaBOYHYIO HH(POPMALIUIO.
IIpumensiTe mnpeoOpa3oBaHHE€ MHOTOYIEHOB JUISl pEeIleHUs
Pa3IMYHBIX 3aaa4 H3 MAaTCeMAaTHKH, CMCEXKHBIX HNPCIMETOB, H3
peanbHON NMPAKTHUKHU.

3HAKOMMTBCS € MCTOPHUEH Pa3BUTUS MAaTEMATHUKH.




YpaBHeHus
U HEPaBeHCTBA
(20 u)

VYpaBHeHue, IpaBuja npeoOpazoBaHus yYpaBHEHUS,
PaBHOCUJIBHOCTb YPaBHECHMUIA.

JIuHeitHoe ypaBHEHHUE ¢ OJJHOM IEPEMEHHOMN

IIEPEMEHHOM, PEIICHNE JIMHEWHBIX ypaBHEHUN. Pemenne 3anau
C IOMOLIBIO YPaBHEHUM.

Jlunelinoe ypagHnenue c 08yMs NEPEeMEHHbIMU U e20 2papuk.
Cucrema 1ByX JIMHEWHBIX YPAaBHEHUU C ABYMS IIEPEMEHHBIMH.
Pemenune cucrem ypaBHEHHI CIOCOOOM TMOJCTAaHOBKH U
CIIOCOOOM CIIOKEHHS.

Pemiate nuHEHHOE YpaBHEHHE C OJHOM IIEPEMEHHOU, IPUMEHAS
NpaBHJIA [IepeX0Ja OT UCXOAHOTO YPAaBHEHUS K PABHOCUIIBHOMY
eMy Oozee nnpocroro Buja. IIpoBepsiTh, siBIseTCS 1M KOHKPETHOE
YKCJIO KOPHEM YPaBHEHUS.

ITopOupars npuMepsl map 4Yucell, SBISIOLUXCS PELICHHEM
JIMHEHHOTO YPAaBHEHUS C IBYMsI [IEPEMECHHBIMH.

CTponTh B KOOPAWHATHOH IUIOCKOCTH TpaduK JUHEHHOTO
YpaBHEHHsI C JBYMs IEPEMEHHBIMH (TP HEOOXOJUMOCTH C
UCIOJIb30BAHUEM CMBICIIOBOM OMOpPBI); MOJNB3YACh TpaduKoM,
NPUBOAUTH IPUMeEPHI PELICHUS YPABHEHUS.

HaxoauTh pemieHue CHUCTEMBI JBYX JIMHEHMHBIX YPaBHEHHH C
JIBYMs1 [IEPEMEHHBIMH C OLIOPO Ha aIrOPUTM YUEOHBIX AEHCTBUI.
CocTaBJiAITh U pemiaTh YpaBHEHUE WM CUCTEMY YPaBHEHUH 110
YCIIOBUIO 33Jaud, HWHTEPIPETUPOBATh B COOTBETCTBHM C
KOHTEKCTOM 3a/1auyd IIOJy4CHHBIH pE3yJbTaT C OINOpOH Ha
BOIIPOCHBIN IUIaH.

Koopannarsl
U rpaguku.
DOyHKIUUHA
(24 )

Koopaunara Touku Ha npsiMoid. YnucI0BbIE IPOMEXKYTKH.
PaccrosiHue Mexay 1ByMs TOYKaMHU KOOPAUHATHOU NPSMOU
IIpssMoyrosibHas cucTeMa KOOpAWHAT Ha IJIOCKOCTH. [Ipumepst
rpauKoB, 3aJaHHbIX (hopMyaamu. UTeHue rpaiKkoB pealbHbIX
3aBUCUMOCTEHN.

[Tonsitue Qynkuuu. I'papux ynkunu. CBoicTBa (QYHKIIHIMA.
Jluneiinas  ¢ynkuus. IlocTpoeHue rTpaduka JTUHEHHOM
bynkimu. ['paduk Gyaknuun y = kx + b.

H3o0paxath Ha KOOPJMHATHOU IpsAMOM TOYKH,
COOTBETCTBYIOIIME 33aJaHHBIM KOOpIHMHATAM, JIy4d, OTPE3KH,
MHTEpBAJIbI; 3aMIMCHIBATh UX HA AJIT€OpPandecKoM sI3bIKE.
OTtmeuyaTh B KOOPAMHATHON NMJIOCKOCTH TOYKH IO 3aJlaHHBIM
KOOpJAWHATaM; CTPOUTHh Tpa)UKHA HECIIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (OPMYJIaMH, B TOM YHCIIE C TIOMOIIBIO IH(POBHIX
nabopaTopuil.

I[pumensiTh, M3y4yaTh NPEeUMYIIECTBA, MHTEPNPETHPOBATH
rpaduuecKuil crocod NnpencTaBlIeHUs U aHaIN3a pa3sHooOpa3HOi
KU3HEHHOH MH(pOpMAIIHH.

OcBauBaTh Ha 0a30BOM YPOBHE NMOHATHE (QYHKIUH, OBJIAIEBATh
(GYHKIIMOHAJIBbHOW TEPMHUHOIOTHEH.

Pacno3naBath nuHelHy0 QyHKIMoO Y = KX + b, omuchiBaTh
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHUH kodppuunentos K u b
(mpu HEOOXOAMMOCTH C OMIOPOM HA ANTOPUTM MPABUIIA).
Crpoutsh rpaduku auHelHON GyHKInd, QyHKIH Y = KX + D




Hcnoab3oBaTh nugpoBbie pecypcebl i IOCTPOSHHS IpaduKoB
(GYHKIMA ¥ U3y4eHUs UX CBOMCTB.

[TpuBOIUTH MpUMEPHI JIMHEHHBIX 3aBUCUMOCTEH B PeaTbHBIX
npoleccax U sSBICHUSX.

IloBTOpEHUE
H 000011IeHTE
(6 1)

[ToBTOpEHHE OCHOBHBIX MOHSATHH M METOIOB Kypca / Kiacca,
00001IEeHE 3HAHUHA.

BpiOuparb, npUMEHATHL  CHOCOOBI  CPAaBHEHUS  YHCEI,
BBIUUCIICHUM,  NpeoOpa3oBaHU  BBIPAKEHHH,  pEIICHUS
ypaBHEHUN IPU HEOOXOJMMOCTH C HAMPABJIAIOIIEH TOMOIIIBIO.
OcyumiecTBIAATh CAMOKOHTPOJIb BBIIOJHAEMBIX JEUCTBUM U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCICHUH, MPeoOpa3oBaHUM,
ITOCTPOEHHUH.

Pemats npocreiimme 3aga4u U3 peagbHOU )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHUSl Ui DELICHUs 3aJad U3 JPYrux
MIPEAMETOB.

Pemats mnpocreiilmime TeKCTOBbIE 3a/Ja4M,
BbIOUPATH CIOCOOBI PEILICHUS 3a/1a4H.

CpaBHUBATDb,

8 kmacc (a#e menee 102 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE coaep:xaHue

OcHOBHbIE BUbI 1€ATEJIbHOCTH 00y4aI0IIUXCH

4acoB)
Yucaa u KBaznpatHslit kopeHb u3 uucna. [lonamue 06 uppayuonansHom | @opmMyJIMpoBaTh OINpeae/ieHHe KBaIPaTHOTO KOPHS M3 4HCIa,
BbIYHCJICHHS. yucne. /lecamuunvle npubIUMCEHUS UPPAYUOHATILHBIX YUCEIL. apu(mMeTnyecKkoro KBaJpaTHOrO KOPHS MpPHU HEOOXOAMMOCTH C
KBanparnsie Heticmeumenvnuie uucna. CpasHenue oelicmeumenvhsix Yucesl. | BU3yaabHON OIMOPOM.

KOPHHU

Apudmernueckuil KBapaTHBIN KOPEHb.

HpI/IMeHHTb onepanruio MU3BJICYCHHUA KBAJAPATHOTO KOpHA U3




(15 u) VpaBHeHue Buja X> = a. YHCIIa, HCMOJIb3Ysl TPU HEOOXOMMOCTH KAJIbKYJISITOP.
CoiicTBa apudMeTHIeCKuX KBaJ[PaTHBIX KOpHell. | OueHUBaTh  KBaJpaTHbIE KOPHU IEIbIMH  YHCIAMH |
[IpeoOpa3oBaHue  YHCIOBBIX  BBIPAKECHUH,  COJEPIKAIIUX | IECATUYHBIMU IPOOSIMH.
KBaJpaTHbIC KOPHH. CpaBHUBaTL M  YNOPSA0YHUBATH  pallMOHAJbHBIE U
MppalMOHATIbHBIEC YHCIIa, 3alMCaHHbIe C TTOMOIIbIO KBaJPaTHBIX
KOpHEH NpH HE0OXOAUMOCTH C HANPABJISIOIIEH TOMOIIBIO.
HccaenoBarh ypaBHEHHE x2 = a, HaxOQUTh TOYHBIE U
npuOMKEHHBIC KOpHU Tpu @ > 0.
HccaenoBarh CcBOMCTBA KBAJpPAaTHBIX KOPHEW, IPOBOAS
YHCIIOBBIE HKCIIEPUMEHTHl C WCIOJIB30BaHUEM KaJbKYJIATOpPA
(KOoMTIBIOTEPA).
IIpumensaiTh cBolicTBA apuMeTHYECKMX KOpHel s
npeodpa3oBaHNs BbIPAKEHHI.
BbinoyHATL mpocTeiiline mnpeo0pa3oBaHUsl  BHIPAKCHHUI,
coJepXKalmx KBaJgpaTHbIE KOPHH. BbIpakaTh NepeMEHHBIC U3
reOMETPHUECKUX M (PU3NIECKUX (HOpMYI MPH HEOOXOIUMOCTH C
OIIOpPOM Ha MPABUJIO.
BorunciasaTe 3HaYeHHs BBIPAKCHUN, COJIEPKAINX KBaJpaTHBIC
KOPHH, UCTIOJIB3Ys TP HEOOXOIUMOCTH KAIIBKYIISATOP.
Hcnoab3oBaTh B XOIE peIICHUS 3a1ady  DIIEMEHTapHBIC
MPEJICTABICHUSI, CBSI3aHHBIE C MPUONMKEHHBIMUA 3HAUYCHUSIMU
BEJIMYKH.
3HaKOMUTHCS C UCTOPHEN Pa3BUTHA MATEeMATHKHU.
Yucaa u Crenenb ¢ 11enbIM nokaszareneM. CTaHgapTHas 3anuch yucia. | @opMyJIMpoBaTh onpeie/ieHne CTEIICHH C IIeTBIM TI0Ka3aTeineM
BbIYHUCJICHHS. Pa3zmepsl 00bEKTOB OKpYXKaroIero Mupa (0T 3JIeMEHTapHBIX | (IIpU HEOOXOAUMOCTH 110 BU3YyaJIbHOM omope).
Crenensn YacTHUIL 10 KOCMUYECKHX 00BEKTOB), JUIMTEIBHOCTH TpolieccoB | [IpeacTaBiasiTh 3anuch OOJBIIMX W MAJTBIX YUCEIT B CTAHIAPTHOM
¢ HeJIbIM B OKPY’KarOIIeM MUpE. Bujge. CpaBHUBATHL 4YHCIAa ¥ BEJIWYMHBI, 3alUCaHHBIE C
nokasarteJjieM CBoIiCTBa CTETIEHU C IIEJIBIM TIOKA3aTEeNIEM. UCTOJb30BaHueEM crernenu 10.
(7 9) Hcnonb3oBaTh 3anmmMch 4YWCeT B CTAaHAAPTHOM BUAE IS

BBIPQXEHHUSI pa3MepOB OOBEKTOB, IJIUTEIBHOCTH IMPOLIECCOB B
OKPY’KaIOIIEM MUDE.
®opmy/IMpOBaTh, 3aNMCHIBATL B CUMBOJHYECKOl (opme u




NI CTPUPOBATL IIPUMEPpaAaMu CBOICTBa CTEIICHU C OCJIbIM

nokaszareneM  (IIpy  HEOOXOJUMOCTH C  MCHOJIb30BAaHUEM
BHU3YyaJIbHOU OMOPBHI).
IIpuMensiTe  cBoOlicTBAa  CcTemeHHW JUIsl  IpeoOpa3oBaHUs

BBIPOKEHHM, COJEpKAIIMX CTEHNEHU C IEIbIM TOKa3aTelieM C
UCIIOJIb30BaHUEM  CNPaBOYHON uHMOpManuu. BbINOJIHATH
AeMCTBUSl C YKCIAMHU, 3aMHCAaHHBIMM B CTaHJAAPTHOM BHUJIE
(YMHOXEHHE, [ICJICHUE, BO3BEICHHE B CTEIICHB).

Aareopanyeckne | KBanparueii TpéxwieH. PasnojkeHne kBaapaTHOro TpéxuicHa | Pacmo3naBaTh — KBaJpaTHBIM — TpEXUYeH,  YCTaHABJIMBATh

BbIPAsKEHUSsI. Ha MHOXHTEIH. BO3MOXKHOCTh €T0 Pa3NIOKEHUSI HA MHOXKHUTEIH.

KBaaparublii PackinagpiBaTh HA MHOMKHTEIHM KBaJpaTHBIM TPEXWIEH C

TPéxwieH HEOTPULATENIbHBIM JAUCKPUMHUHAHTOM IIPU HEOOXOJUMOCTH C

(5 9) OIOPO¥i Ha aJITOPUTM ITPABHJIA.

Aareopaunyeckue | AnreOpamdeckast ApoOb. [lomycTHMBble 3HaYEHUS IIEPEMEHHBIX, | 3anuchbIBaTh areOpanyeckue Boipaxkenus. HaxoauThb o6nacth

BbIPAsKEHUSI. BXOJIAIINX B anredpandeckue BoipaskeHuss. OCHOBHOE CBOMCTBO | OTIPEAETICHUS PAllMOHAIBEHOTO BBIPAKEHUS.

Adaredpanyeckasi | anreOpanyeckoit 1poou. CokpaiieHue apooeil. BbInoJHATL YHCIIOBBIE MOJCTAHOBKU W BBIYMCJIASATH 3HAUYCHHE

ApoOL CrnoxeHue, BBEIYHTAHUE, YMHOXEHHE u JIeJIeHre | JpoOH, B TOM YHCJIE C IOMOIIBIO KAJIbKYJISTOpA.

(15 9) anrebpanyeckux apoOeii. IIpeoOpazoBanue BbIpakeHUi, | @opMyJIMPOBATH OCHOBHOE CBOMCTBO alreOpandecKoi 1poou u

coJiepKalux anreopanyeckue Jpoou. NPUMEHSATH €ro i IpeoOpa3oBaHus JpoOei.

BbInoyHATL JelicTBUSL ¢ anreOpandyeckuMH JpoOsIMH  TIpH
HEOOXO/JMMOCTH C Hampapisiomed mnomousio. [IpuMeHsaTs
npeoOpa3oBaHus BBIpAKEHUHN NJis1 pelieHus 3ajad. Buipaxarh
nepeMeHHble U3  (Gopmyn (PU3NYECKUX, TEOMETPUUYECKHX,
OTNHUCHIBAIONIUX OBITOBBIC CHUTYyallMHM) TPH HEOOXOIUMOCTH C
HaIIPaBJIAIOLIEH TOMOILBIO.

YpaBHeHnust KBanpatHoe ypaBHeHue. Henonnoe kBagpaTHoe ypaBHeHHE. | Pacmo3HaBaTh KBaJpaTHBIC YPAaBHEHHUS.

U HepaBeHCTBA. ®opmyia KOpHER KBapaTHOTO ypaBHEeHUs. eopema Buema. |3anucebiBaTh (OpMYJy KOpHEH KBaJpaTHOIO YpaBHEHHUS;

KBanparHbie Pemenne ypaBHenmii, cBoasmuxcs K kBagpaTHsIM. [IpocTeiine | pemiaTs KBaJpaTHble YPaBHEeHHMs — TIOJHbIE U HEMOJHbIE (C

YPaBHeHUA JIpOOHO-PallMOHAIBHBIE YPABHEHHUS. UCIIOJIb30BaHUEM CIIPABOYHON HHPOPMALIUH).

(159) Pemenne TEKCTOBBIX 3aJad € TOMOIIbIO KBajapaTHbIX |[IpoBoauTH mpocTeiiliue  MccaeA0BAHMA  KBaJAPAaTHBIX




YpaBHEHUH.

YpaBHEHUH.

Pemath ypaBHeHus1, CBOASIINECS K KBaJApPaTHBIM, C IOMOUIbIO
npeoOpa3oBaHM U 3aMEHOM IMEPEMEHHON C OIOPOH Ha aITOPUTM
MpaBuIIa.

Ha0aopats ¥ aHAJIM3MPOBATBH CBSI3b MEXKIY KOPHSIMHU H
K03 pHLIMEeHTaMU KBAJPAaTHOTO YpaBHEHUSI.

Ipumenamo meopemy Buema ol peuienus
3a0au (¢ ucnonvzosanuem oopasya).

Pemiath TekcTOBBIe 3agauM anreOpanyeckuM CHOCOOOM:
MEPEXO/IUTh OT CJIOBECHON (HOPMYIHMPOBKU YCIOBHUS 3aJaud K
ayireOpanveckod MOJENIu MYTEM COCTaBJICHHS ypaBHEHHS (Ipu
HEOOXOIUMOCTH C  HalpaBJSIOMIed TOMOINIbIO);  peliaTh
COCTaBJIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATh PE3YJIbTaT.
3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHS aIreOpBhI.

YpaBHeHnus JluneitHoe ypaBHEHHE C JBYMsI MEPEMEHHBIMHU, €ro rpaduk,|Pacmo3HaBaTh JTUHCHHBIC YPAaBHEHUS C IBYMSI IIEPEMEHHBIMHU.
U HepPaBeHCTBA. IIPUMEPHI PELIEHUS YPABHEHUH B LIEJIBIX YUCIAX. Crpouth rpaduKu JIMHEHHBIX YpPaBHEHHH, B TOM YHCIIE
Cucremsl Pemenune cucteM JByX JIMHEHHBIX YpPaBHCHHWHA C JBYMsI|HCHOJIb3ysi HUGpPOBbIe pecypebl (P HEOOXOJUMOCTH C
YPaBHEHUM NEpEMEHHBIMH. [IpUMepbl PEIICHUsST CHCTEM HEIMHEHHBIX | ONOPON Ha aNrOPUTM Y4EOHBIX AEHCTBHM).
(13 v) YpaBHEHUH C IBYMsI IEPEMEHHBIMH. Pazimyares napanienbHble U MEPECEKAIIUECS MPSIMbIE MO UX
I'paguueckass  ummepnpemayus  ypaeuenus ¢  08YMs|ypPaBHEHUSIM.
nepemMeHHbIMU U CUCTEM YPABHEHUL C 08YMsl NepeMeHHbLMU. Pemiats cucrtembl [ABYX JIMHEHHBIX YPaBHEHUW C JBYMs
Pemenne TeKCTOBBIX 3a/1a4 C MOMOIIBIO CUCTEM YPABHEHHIA. MEPEMEHHBIMU MOJICTAHOBKOMW U CIIOKEHUEM.
Pemars npocreiiniye cucTeMsl, B KOTOPBIX OJHO U3 YpaBHEHUH
HE SBJSIETCS JTUHEHHBIM MPU HEOOXOIMMOCTH C HampaBISIONICH
ITOMOIIBIO.
Ilpueooums  zpagpuueckyro  unmepnpemayur)  peuieHus
VPasHeHust ¢ 08YyMsl NePeMeHHbIMU U CUCTEM YPAGHEHULL C 08YMs
nepemeHHbLMU.
Pemiath TeKCTOBBIE 32/1a4H aITeOpanyecKuM CIIOCOOOM.
YpaBHeHus UucnoBble HEPABEHCTBA U UX CBOWCTBA. DopMyIMPOBATH CBOliCTBA YU CIOBBIX HEPABEHCTB,

1 HepaBeHCTBA.

HepaseHnctBo ¢ oiHOM nepeMeHHON. JIMHETHBIE HEPABEHCTBA C

WJUTFOCTPUPOBATH NX HA KOOPAMHATHOW MPSMOM.




HepaBencrBa OJIHOW TNEepeMeHHOM U ux peunieHue. CHucTeMbl JTUHEHHBIX IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/1a4.
(12 v) HEPaBEHCTB C OJHOW IIEPEMEHHOM U UX pELICHUE. Pemiate JMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
N3o00paxenue pemeHus JMHEHHOro HEpaBEHCTBA U UX CUCTEM | M300pakaTh pellICeHUE HEPABEHCTBA HA YMCIOBOU MPSIMOM.
Ha YUCJIOBOM MPSMOM. Pemathb cucTeMbl TUHEHHBIX HEPABEHCTB, H300pakaTh PEIICHHUE

CHCTEMBI HEPABEHCTB Ha YHUCIIOBOW MPSIMO IPH HEOOXOAUMOCTH
C BU3YaJIbHOM OIIOPOM.

DyHKIHH. [Tonsatne ¢ynkuuu. O6sacTh ONMpEENIEHUS] U MHOXECTBO Hcnonb3oBaTh  QYHKIMOHAIBHYIO ~ TEPMHHOJIOTHI0O U

OcHoBHBIC 3HayeHu# QyHKuu. CriocoOb! 3a1aHus QYHKIUI. CHMBOJIMKY.

MOHSITUS I'padux pynkiun. CpoiicTBa QyHKIMH, UX OTOOpakeHHE Ha | BLIMMCJIATH 3HAYeHHs1 QYHKIUH, 33aHHBIX (opMynaMu (Tpu

(5 9) rpaduke. HEOOXOAMMOCTH  MCIIOJIb30BaTh  KalbKYJIATOP); COCTABJIATH
Ta0TUIbI 3HAYeHUIT QYHKITUH.
CTpouTh 10 TOYKaM rpadpuku ¢yHKIHA.
OnucepiBaTh CBOMCTBa (YHKLIUU HAa OCHOBE €€ Irpauueckoro
IPEJICTaBICHUsT P  HEOOXOOUMOCTH C  HallpaBIISIOIIEH
[TOMOLUIBIO.
Hcnoab3oBaTh  QYHKUMOHAIbHYIO  TEPMHHOJOTMI0O W
CHMBOJIMKY.
HccaenoBarh mpuMepbl IpaduKoB, OTPaKAIOUIMX peasibHbIe
npoueccsl U sineHus. IlpyBoauTh NMpHMeEpPbI IPOLECCOB U
SBJICHUM C 3aJaHHBIMHM CBOWCTBaMH.
Hcnonb3oBaTh KOMNBIOTEPHbIE POTPAMMBI ISl TOCTPOCHHUS
rpadukoB QyHKIMI U U3yUYEeHUS] X CBOWCTB

DyHKIMH. Yrenne wu moctpoeHue rpapukoB ¢yHkuui. IIpumeps! | Haxoquts ¢ moMombio rpaguka GyHKIMHM 3HAYCHUE OJTHOU U3

Yucnosble rpadukoB QpyHKUINN, OTpasKaOLIUX PEAIbHBIE POLIECCHI. paccMaTpUBaEMBIX BEIMUYUH 10 3HAYEHUIO APYTOM.

pynxuun DyHKIUH, OIIMCHIBAIOIINE MPSAMYIO u o0paTHyIO | B HECIOKHBIX CIy4asx BbIpazKaTh (OpMYJIoi 3aBHCHMOCTH

(9 v) IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. ['unepbona. |Mexay BeIUIHMHAMHU.

I'paduk pyskmmm y = X2,
dyaxmun Yy = X2,y = X3,y = /x,Y =k 2pagduueckoe

X
peuienue ypasHeHuti U cucmem ypasHeHull.

OnuceiBaTh XapakTep HW3MEHEHMsI OIHOU
3aBUCUMOCTH OT U3MEHEHUS IpYyron

Pacno3snaBatrs Buapl u3ydyaeMblx QyHKuui. Iloka3biBaTh
CXeMATHYEeCKH II0JI0)KEHHE Ha KOOPAMHATHOM IIJIOCKOCTH

rpadukoB GyHKIW Buma:y = X2, y = X3,

BCINMYHUHBI B




y= \/-)a y = k;

Hcnonb3oBaTh QyHKIUOHAIBHO-TPadUYeCKHE
NpeacTaBJIeHus JIsl pEeIICHUS U UCCIEAOBaHUS YPABHEHUHN 1
CHUCTEM YpaBHEHU.

I[IpumensTe uudpoBLIe pecypchl s MOCTPOSHUS TpadUKOB

G YHKIHA.

IToBTOpEHHE
M 00001IeHNE
(6 1)

[ToBTOpEHNE OCHOBHBIX TMOHSATHH M METOIOB KypcoB 7 u 8
KJIaCcCOB, 0000IIEHE 3HAHUHN.

IIpuMeHATH €HMOCOOBI CPAaBHEHUSI YMCEN, BBIYUCICHU,
npeoOpa30BaHM BEIpAXKEHUH, pEIICHUSI YPABHEHUA.
OcyumecTBIAATh CAMOKOHTPOJIb BBIIOJHAEMbIX JEUCTBUM U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCICHUHN, MPeoOpa3oBaHUM,
MOCTPOCHUH.

Pemiatp 3agauM M3 peaJibHOM KU3HHM, TNPHMEHATH
MaTeMaTUYeCKUe 3HaHUs [UIs pelieHus 3aJad W3 JIPyrux
MPEIMETOB.

Pemiath TeKcTOBBIE 321a4H, CPABHUBATH, BHIOMPATH CIIOCOOBI
pELICHHUS 3a/1a4u.

9 knacc (He menee 102 )

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOe cofepsKkaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKIIHUXCS

4acoB)
Yucaa u PanmonaneHble 4HCla, UppayuoHaivbHble 4ucid, KoHeuuvie u|Pa3BUBaTh TpeACTABJEHMS O YHCIAX: OT MHOXECTBA
BBIYMCJICHHS. beckoneunvie oecamuunbie opoou. MHnooicecmso | HATYpaIbHBIX YHACENT IO MHOXKECTBA JICHCTBUTEIBHBIX YHCEIT.
JleficTBUTEIbHBIE |Oelicmeumenvublx — yucen,  Oelcmeumenvhvie yucia Kak|O3HAKOMHUTBCS c BO3MOKHOCTBIO MIPEJICTaBICHUS
ypcaa beckoHeuHvle Oecamuunvle Opoou. Bzaumno oOHo3HaAUHOE JIEHCTBUTEIILHOTO YHCIIa KaK OCCKOHEYHOU JECSITHYHON Jpodu,




(9 v) coomeemcmeaue Mexncoy MHOACECMBOM OeliCEUMEeNbHbIX Yucel | IPUMEHATb  JICCATHYHBIC TPUOJIMKCHUS PAIMOHATIBHBIX U
U MHOJICECMBOM MOUeK KOOPOUHAMHOU NPAMOU. UPPALMOHATIBHBIX YNCET.
Cpaenenue  OelicmeumenvHulX  uucen,  apu@memudeckue |3anucvléams, cpasrHueamao u ynopaoouueamao
oelicmeusl ¢ 0eucmeumenbHbIMu YUCIamu. OelicmsumenvHbie YUCa.
[TpubinxEHHOE 3HaUEHUE BETMYMHBI, TOYHOCTh IPUOIMKEHUS. | BLINOJHATB, coueTass YCTHbIE M IMHCHbMCHHBIC TNPUEMBI,
Oxpyrnenue wuucen. [lpukuaka U OLEHKAa pe3yJabTaToB|apudmMeTnyecKkHe IeCTBHA C pPANUOHAIBHBIMH YHCIIAMU;
BBIYHCIICHUM. HAXOAMUTb 3HAUYEHUS CTENEHEH C LeJbIMU IOKa3aTelIMU U
KOPHEH; BBIYUCJIATH 3HAYCHHS YUCIOBBIX BBIPAKECHUH.
[Honyyutrs mnpeacTraBjieHHe O 3HAYUMOCTH JEHCTBHUTEIIbHBIX
YHCEJI B MPAKTUYECKOU I€ATEIbHOCTH YEJIOBEKa.
AHaUM3MPOBaTh M JeJaTh BbIBOAbI (110CI€ COBMECTHOIO
aHaJIN3a) O TOYHOCTU MNPUOJIMKEHHS AEHCTBUTEIBHOIO 4HCIa
P PEILICHUH 3a/1a4.
OKpyrisiTh JEHCTBUTEIBHBIE YKCIA, BBINOJIHATH NPUKHIAKY
pe3ynbTaTa  BBIYHMCICHHUW, OLEHKY 3HAYEHWHW  YHCIOBBIX
BBIPA)KCHU.
3HaKOMUTBCS C UCTOPUEH PA3BUTUSI MATEMATHKH.
YpaBHenust JInneliHoe ypaBHeHue. Penienre ypaBHEHHM, CBOISAIIMXCS K OcBauBaTh, 3aNOMMHATL W MNPUMEHSATH TrpaduyecKue
U HEPaBEHCTBA. JIMHEHHBIM. MeTObl IIPU PEIICHUH ypaBHEHUM, HEPABEHCTB U MX CUCTEM
YpaBHenust KBanpatHoe ypaBHeHue. Pemienue ypaBHEHWH, CBOASIIUXCS |(MPU HEOOXOJUMOCTH C OMOPOMl HA alroOpuT™M yUeOHBIX
¢ OHOM K KBaJpaTHbIM. bUKBaipaTHbIE ypaBHEHUS. JeNCTBUN).
nepeMeHHOH Ilpumepovr  pewenuss ypasnenuti mpemvei u uemeépmou | Pacnmo3HaBath 1ebie U IpOOHBIC ypPaBHEHUSI.
(14 g) cmeneHell pa3nodHceHueM Ha MHONCUMETU. Pemath JnHeiinble U KBaJApaTHble YPaBHEHUS, YPaBHCHMUS,
Pemenue qpoOHO-paninoHabHBIX YPaBHEHHH. CBOJSIIMECS K HHM, TMPOCTEUIINE APOOHO-pAIlMOHATBLHBIC
Pemenne TekCTOBBIX 3a1a4 alreOpandeckKiuM METOIOM. YpaBHEHUS.
IIpennaraTs BO3MOXXHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX 3ajad,
o0cyk1aTb MX H PpemlaTb TEKCTOBBbIE 3aJa4d pa3HBIMU
croco0amH.
3HAKOMUTBCS ¢ HCTOPHEH PA3BUTHS MATEMATHKU
YpaBHenust JluneitHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €ro rpa@uk. | (OcBauBaTh M MPUMEHSITh PUEMBI PEIICHUS CUCTEMBI JIBYX

1 HepaBeHCTBA.

Cucrema ABYX JIMHENHBIX ypaBHCHI/Iﬁ C IBYMs NIEPCMCHHBIMHA 1

JIMHEUHBIX ypaBHeHI/IfI C IByMs NIEPEMCHHBIMU U CUCTEMBI JIBYX




Cucrembl eé€ peuieHue. Pemenne cucteM AByX ypaBHEHMi, OJTHO U3 YPaBHEHUH, B KOTOPBIX OJIHO YPABHEHHE HE SIBJISETCS TMHEHHBIM
YPaBHEeHU KOTOPBIX JINHEMHOE, a IPyro€ — BTOPOU CTEIECHH. (o BU3yaJIbHOM omope).
(14 ) ['padmyeckas MHTEpIpeTALIMs CUCTEMB] YPAaBHEHUH C IBYMS Hcnoab3oBaTh (QYHKIIMOHATBHO-TPApUUECKUE TPEICTABICHHS
[IEPEMEHHBIMM. JUISL peLlleHUs1 M UCCJIeI0BAHNSA YPABHEHUN U CUCTEM.
Pemennie TeKCTOBBIX 3a7a4 aJIreOpandecKiuM CIIOCOOOM. AHaJIM3MPOBATh TEKCTHI 33124, peliaTh UX alreOpandyeckum
CHoco0OM: MePeXouTh OT CIOBECHOH (HOPMYITUPOBKU YCIIOBHS
3aJlauM K aredpanvyeckord Moy MyTéM COCTaBIICHUSI CUCTEMBbI
YPAaBHEHUN; pelaTh COCTAaBICHHYIO CHCTEMY YpPaBHECHM;
HHTEPIPETHPOBATH PE3YJIbTAT.
3HAKOMHTBCS ¢ HCTOPUEH Pa3BUTHS MATEMATHKU
YpaBHeHnust YuciioBble HEPABEHCTBA U UX CBOKCTBA. Yurarh, 3anucbiBaTh, MOHMMATbh, WHTEPHPETHPOBATH
U HEPaBEeHCTBA. JIuneiinble HEPAaBEHCTBA C OJHOW NIEPEMEHHOM U UX PELICHHE. |HEPaBEHCTBA; UCIIOIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrBa CucreMbl JTMHEMHBIX HEPABEHCTB C OJHOW MEPEMEHHON U uX | BIMOJIHATH mpeoOpa3oBaHUs HEPABEHCTB, HCMOJIL30BATH IS
(16 ) peuicHue. peoOpa3oBaHus CBOWCTBA UNCIOBBIX HEPABEHCTB.
KBaapaTHble HEpaBEHCTBA U UX PEIICHUE. Pacno3HaBaTth JIMHEWHBIC U KBAIpaTHbIC HEPABEHCTBA.
I'paduyeckas  uHTEprpeTanys HEpPaBEeHCTB U cucreM |Pemath  JUHEHHBIE HEpPaBEHCTBA, CHCTEMBI  JIMHEHHBIX
HEPaBEHCTB C JBYMs IIEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIIUX KBAIPaTHOE
HEPABEHCTBO, U PEIIaTh UX; 00CYAKAATH [1OJTYUECHHbIE PEIICHNUS.
M300paxkaTh pelieHne HEPAaBEHCTBA U CHCTEMbI HEPABEHCTB Ha
YUCJIOBOM TPSMOW, 3alNMCbIBATH PEIICHUE C IMOMOUIBIO
CHUMBOIJIOB.
Pematb kBajpaTHbIE HEPaBEHCTBA, UCIONb3Yys I'paduyecKkue
IIPEICTABJICHHUSL.
OcBaunBaTh W NPHUMEHATh HEPABEHCTBA IIpU PEIICHUU
Pa3IMYHBIX 33/1a4, B TOM YUCJIE€ IPAKTUKO-OPUEHTUPOBAHHBIX.
DyHKIUN KBagpatnunas ¢yHkuus, e€ rpadux u cpoiictBa. [lapabona, | Paco3dHaBaTh BUABI M3y4aeMbIX (YHKIWH; WILTIOCTPHPOBATH
(16 ) KOOpJMHATHI BEPIIMHBI 1apa0doJIbl, OCb CHMMETPHUH Mapadoibl. |CXeMaTHYeCKH, 00BSICHATH PACIOIOKEHNE HAa KOOPJIWHATHOU

CreneHHble QYHKIUH C HATYPATbHBIMH TIOKA3aTeNsIMU 2 U 3, HX
rpaduku 1 CBOMCTBA.
Ipaduku pysxumit: y =kx,y = kx + b,,y = ax?,y = ax®,y

=Vxy =k

TUIOCKOCTH rpaduKkoB pyHKIwmid Bupa:y = kx,y = kx + b,,y =

ax®, y = ax,

Y = VX, Y = — B 3aBHCHMOCTH OT 3Ha4€HUH KOO HUIMEHTOB;
X

OIHUCHIBATL UX CBOMCTBA.




Pacno3naBaTh KBajpaTHUHYIO (QYHKIHIO 110 hopmyIIe.
IIpuBoauTL mNpUMepPbl KBAIPATHYHBIX 33aBUCUMOCTEH U3
peanbHOM JKU3HHU, (PU3HKH, TEOMETPHH.

BoisiBasiTh 1 00001maTh 0COOCHHOCTH TpaduKa KBaJIpaTUIHOU
byakmmm y = ax? + bx + C (Ipu HEOOXOOUMOCTH C
HAIPAaBJIAIOIIEH TOMOIIBIO).

CTpouts M H300paxkaTh cXeMaTHYeCKH rpaUKH KBaAPATUIHBIX
(ynkmmii, 3ananHpIX popMynmamu Bugay = ax’,y = ax? + q, Y
=ax + p)l, y = ax® + bx + ¢ (mpu HEOOXOAUMOCTH C
BU3YaJIbHOW OIOPOiA).

AHAJTU3MPOBATH M IPUMEHSAITH CBOMCTBA N3YUYECHHBIX (DYHKIIHIA
JUIs WX TOCTPOEHUs, B TOM 4YHCIE C IMOMOIIBIO LU(POBBIX

pPeCypCOB.

YucioBble
noCJIe0BaTEeIbHOC
™

(15 4)

ITonsATHE YU CIIOBOM NOCIENOBATEIIBHOCTH.

3aaHue IOCJIEN0BATEIbHOCTH PEKYPPEHTHOU (opMysioil u
dbopmynoit N-ro uneHa.

Apudmernueckas u reomeTpudeckas nporpeccuu. Popmyisl N-
ro wieHa apu@MeTHUYecKOl M TeOMETPUYECKOW MpOorpeccui,
CYMMBI IIEPBBIX N YICHOB.

H3o0bpadicenue unenos apugmemuueckol u 2eoMempuyecKkot
npocpecculi mouKamu Ha KOOPOUHAMHOU NIOCKOCTU.
Jlunetinwiii u IKCNOHEHYUAILHBLU POC.

Cnooicnvle npoyenmeul.

OcBauBaTh M NPUMEHSATH UHJIEKCHbIE 0003HAYEHHUS, CTPOUTH
peuyeBble BbICKA3bIBAHUSI C UCIOJIH30BAHUEM TEPMHHOJIOTHH,
CBSI3aHHOM C TIOHSITHEM MOCJIEA0BATEILHOCTH.

AHaam3upoBaTh GpopMyIry N-ro ujeHa nocaea0BaTeIbHOCTH UK

PEKYPPEHTHYIO bopmyny " BBIYHCJIATH YJIEHBI
MOCJEA0BATENbHOCTEN,  3aJaHHBIX  ATUMH  (popMyramH.
YcranasiauBatb 3aKOHOMEPHOCTh B IIOCTPOECHUHU

IIOCJIEIOBATEIIbHOCTH, €CJIM BBINMCAHbl NEPBBIE HECKOJIBKO €€
YJICHOB.

PacnoznaBatp  apupMETHUECKYI0 U TE€OMETPUYECKYIO
MIPOTPECCUU NPH pa3HBIX crloco0ax 3alaHusl.

Pematrs 3amaun ¢ wucnonb3oBaHHEeM (GOpMyl N-ro  uieHa
apu(pMETUYeCKOH U TEOMETPHUUECKOW MPOrPecCHil, CyMMBI
NEPBBIX N YIEHOB C ONOPON Ha CIIPABOYHYIO HH(OPMAIIHIO.
H3o00pasicams  unenvl nOCIE008AMENLHOCU  MOYKAMU — HA
KOOPOUHAMHOUL NJIOCKOCTU.

PaccmaTpuBarhs NpuMepbl NPOLECCOB U ABJICHUN U3 pealbHOU
KHU3HH, WUIIOCTPUPYIOIIME HU3MEHEHHEe B apuMeTHUecKon
IPOrPeccuu, B FreOMETPUUIECKON IPOTrPECCUN; U300padicams




coomeemcmayrowue 3a8UCUMOCMU 2pApuUecKi.

Pemats mnpocreiilume 3agauM, CBS3aHHBIE C YHCIOBBIMH
HOCJICIOBATENBHOCTSIMA, B TOM YHCIIE 3aJaddl M3 pPealbHON
KM3HM €  WCIONB30BaHHMEM  LUQPOBBIX  TEXHOJOTHH
(37EKTPOHHBIX Ta0NHUI, TPahUIECKOTO KAIBKYIIATOPA U T.I1.).
Pewams 3a0auu na ciodxchvle npoyenmol, 8 Mom Yucie 3a0adu
U3 peanvHoU NPAKMUKY (C UCNONb308AHUEM KATbKYIAMOPA).
3HAKOMHUTHCS ¢ HCTOPHUeEll Pa3BUTHS MAaTEMATHKH.

IToBTOpEHUE,
00001IEHME,

CucTeMaTu3anus

3Hann1711

(18 u)

Yucina v BbIUMCIeHMS (3alUCh, CpaBHEHHUE, NEHCTBUS C
JEHCTBUTENbHBIMU YWCIAMM, YHUCIIOBas MpsiMasi; MPOLEHTHI,
OTHOLIEHHUSI, IPOIOPLUH; OKPYIJIEHUE, IPUOJINKEHHE, OLIEHKA;
pelleHne TeKCTOBBIX 3a/1a4 apu(METHIECKIM CIIOCOOOM).

AJiredpanyeckue BbIpaKeHHsI (mpeoOpazoBaHme
areOpanyecKux BbIPpaKEHUH, JONYCTUMbIE 3HAYCHHUS).
@OyHknuu (IOCTpOEHHE, CBOMCTBA H3YYEHHBIX (DYHKIIMIA;
rpaduyeckoe peleHre ypaBHeHUH U UX CUCTEM).

OnepupoBarh MNOHATHAMH. MHOXECTBO, IOAMHOKECTBO,
orepanuy HaJl MHOXXECTBAMH; MCMOJIB30BaTh rpaduyeckoe
MIPEACTABICHUE MHOKECTB /151 OUCAHUS PEaIbHBIX IIPOLIECCOB U
SIBJICHHH, IPY PEIICHUH 3324 U3 IPYTUX y4eOHBIX MMPEIMETOB.
AKTYyaJIM3MpOBAaTh TEPMHHOJIOTHIO M OCHOBHBbIE /1€l CTBHS,
CBSI3aHHbIE C YMCJIAMH. HATypaJIbHOE YHCIIO, IPOCTOE U
COCTaBHOE 4YHCla, JEIMMOCTb HATypaldbHBIX YMCEN, MPU3HAKU
JEIMMOCTH, 1I€JI0€ YMCIIO0, MOJYJIb YUCIa, OOBIKHOBEHHAs U
JecsTUYHAs ApoOU, CTAaHIAPTHBIN BU YKcla, apupMETHISCKHA
KBaJPaTHBI KOPEHb.
BoinoHATS JeiicTBUS, CPABHUBATH U YIOPSA0YUBATH YKCIIA,
MPEACTABIATh YWCIA Ha KOOPAMHATHOM MPSMOM, OKpPYIJIATH
YHCJIa; BBINOJHATh NPUKHAKY M OIEHKY pe3yibTaTra
BBIYMCIICHUM.
Pemath TexkcroBblie 3a1a4M apu(METHIECKUM CIIOCOOOM.
PemaTh npakTu4yeckue 3aa4u, CoJiepKalliie NPOLEHTHI, JOJIH,
YacTH, BbIpaXarolIUe 3aBUCUMOCTU: CKOPOCTh — BpEMsSI —
paccTosHUe, IIeHa — KOJHMYECTBO — CTOMMOCTb, OO0BEM
paboTel — BpeMsi — MPOU3BOAUTEIHLHOCT TPYAA.
Pa3oupartp peanbHble )KU3HEHHBIE CUTYallUU, (P)OPMYTHPOBATH
UX Ha S3bIKE MAaTeMaTHK{, HAXOAMThb pEIIeHHE, MPUMEHSS
MaTeMaTUYeCKHI anmapar, HHTEPNPeTHPOBATh PE3yJIbTAT
OnepupoBaTh NOHSATHUSIMH. CTENEHb C IIEJIBIM IOKa3aTeNIEeM,
apru(METHYECKUA KBaJAPAaTHBIH KOPEHb, MHOTOYJIEH,




anrebdpanydeckast 1poOb, TOKIAECCTBO.

BbINOJHATL  OCHOBHBIE  /IefiCTBHSA.  BBIOJHATH
pacuétel mo (Qopmynam, MpeoOpa3OBbHIBATH IIEIIbIE,
JIPOOHO-PAIIMOHANBHBIE BBIPAKEHUS M BBIPAKEHUS C
KOPHSIMH, PEaJM30BbIBATH PA3JIOKEHUE MHOIOWIEHA Ha
MHOKHTEJH, B TOM YHCIIE C HUCIOJb30BaHUEM (OpMYIT
Pa3HOCTH KBaJpaTOB U KBaJpaTa CyMMBI U Pa3HOCTH (C
OTMOpOW Ha CHPaBOYHYIO HWH(OPMAINIO); HAXOIUTh
JOIYCTUMbIE 3HA4YeHHs] TMEPEMEHHBIX JJs JApoOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MopenupoBatb ¢ TIOMOIIBIO (QOpPMYT peasbHbIE
MIPOLIECCHI U SIBJICHHUSI.

OnepupoBarb  nousiTusiMu:  QyHkuus, rpaduk
byHKIIH, HYJITH GyHKIHIH, IPOMEKYTKH
3HAKOITOCTOSIHCTBA, MIPOMEXKYTKH BO3pacTaHMSI,
yObIBaHUsI, HaWOOJNIbIlIee U HAUMEHbBIIEEe 3HAYCHHS

GyHKIHIH.
AHAJIM3MPOBATH, CPABHUBATH, O0CYKIAaTh CBOWCTBA

dynKumi,

CTPOMTDb UX IPaUKH.

OnepupoBatb MOHSATHSIMU: npsiMast
MIPOTOPIIMOHAIIBHOCTb, oOpaTHas
PONOPLMOHATIBHOCTD, JTUHEeWHas GyHKIHS,

KBaJpaTH4Has pyHKLus, napaboia, runepooa.
Hcnonb3oBars rpauku il ONpPENCIICHUS CBOWCTB,
MPOIIECCOB M 3aBUCHUMOCTEH, ISl pEUIeHHWs 3ajad W3
JIpyrux Y4eOHBIX TPEAMETOB M peaJbHOM JKU3HU;
MOJEJHPOBATh C TOMOIIbI0 TpadUKOB pealbHbIE
MIPOIIECCHI U SIBJICHUSI.

Boipazkatb  (opMysIamMu  3aBUCHUMOCTH  MEXNY|
BEJIMYMHAMU.







		2023-09-29T08:24:10+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ПЕСЧАНОКОПСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА №2




