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HOACHUTEJIBHAA 3AIINCKA

Pabouass mporpamma mo amrebpe Ui OOydaOUIUXCS C 3aJCPKKON TMCUXUYECKOTO
paszButus (nanee — 3I1P) Ha ypoBHE OCHOBHOrO 00II€T0 0Opa30BaHUs MOJArOTOBJIEHA HA OCHOBE
@denepaibHOTO  TOCYJAPCTBEHHOTO  00pa3oBaTeNbHOTO  CTaHAapTa OCHOBHOTO  OOIIero
obpazoBanus (Ilpukaz Munnpocsemenus Poccun ot 31.05.2021 . Ne 287, 3apeructpupoBan
MunuctepctBoM toctuninu Poccuiickoit @enepannu 05.07.2021 r., per. Homep 64101) (nanee —
dI'OC 000), amanTUPOBAHHOW OCHOBHOUM 00Opa30BaTEIbHON MPOTPAMMBI OCHOBHOTO OOIIETo
oOpa3oBaHus 00yJaroOmmXCsl ¢ 3aAepKKOU Tcuxuueckoro passutus (naree — [TAOOIT OOO
3I1P), pabGodyeil mporpaMmbl OCHOBHOTO 0OIero oobpaszoBaHusi 1Mo mpeamery «MaremaTukay,
IIPOrpaMMbI BOCIIUTAHHS, C YUYETOM PACIPEIEICHHBIX 10 KJIacCaM MPOBEPSIEMBIX TPeOOBaHHHA K
pe3ynbTaTaM OCBOEHHUS ANanTHUpPOBAaHHONM OCHOBHOM 0Opa30BareiabHOW MpOrpamMmbl OCHOBHOTO
obmiero oOpa3oBaHusi OOyYalOUIUXCS C 3aJEPKKOM TCHUXWYECKOTO pa3BuTus. B paboueit
porpamMMme y4TeHbl HeH | TOJIOKeHHs KoHlenmu pa3BUTHS MareMaTuieckoro 00pa3oBaHus B
Poccuiickoit @enepanuu.

OO0mas xapakTepucTuKa y4yeOHOro npeamera «MaremaTuka»

VYueOnplii npeamer «MaremaTuka» BXOJIUT B MPEAMETHYIO obOnacTth «MaTtemaTuka u
nHpopmatukay. OH CMOCOOCTBYET PA3BUTHIO BBIYHCIUTEIBHON KYIBTYpbl M JIOTHYECKOTO
MBITIUICHUSI, (DOPMUPOBAHUIO YMEHHS TOJIb30BAThCS aNTOPUTMaMH, a TakKke MPHOOPETEHHIO
MPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX B TIIOBCETHEBHOW Xu3HHM oOydatomuxcs ¢ 3IIP.
VY4eOHbIi nMpeAMeT pa3BUBACT MBIILIEHHE, IPOCTPAHCTBEHHOE BOOOpaKEHHNE, PYHKIIHOHAIbHYIO
TPaMOTHOCTh, YMEHHsI BOCIPUHUMATh MW KPUTHYECKH aHAIM3UPOBaTh WH(OpMAIHIio,
MIPEJCTABICHHYIO B Pa3IMYHBIX opMax.

OO0yueHne mMaremMaruke Aa€T BOSMOXXHOCTHh pa3BuBarTh y oOydatrommxcs ¢ 3[1P tounyto,
paloHaIbHYI0 U UHPOPMATUBHYIO pedb, YMEHHE OTOMpaTh HauboJiee MOAXOSIINE SI3bIKOBBIC,
CUMBOJIMYECKUE, TrpaduuecKhe CpeicTBa JUIsl BBIPAKEHUS CYKICHUM UM HADISAIHOTO HX
MIPEICTABIICHHUS.

Heob6xomumMbpiM KOMIIOHEHTOM OOIIEH KylIbTyphl B COBPEMEHHOM TOJIKOBAaHUM SIBJISETCS
oOmiee 3HAKOMCTBO C METOAAMHM IO3HAHUS JCHCTBUTEIBHOCTH, MPEACTABICHUE O MpeaMeTe U
MeTOoJIaX MaTeMaTUKU, UX OTIIMYUN OT METOJOB JPYIUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAyK, 00
O0COOCHHOCTSAX MPUMEHEHHUs MAaTeMaTUKU JUIsl PELICHUS HAyYHBIX U MPHUKIAIHBIX 3a/ad. Takum
o0Opa3omM, MaTeMaTuyeckoe 00pa3oBaHuE BHOCUT CBOM BKJIaJA B (hopMUpOBaHUE OOIIEH KyIbTYphI
YeJI0BeKa.

N3ydyenne mareMaTHKH TakKe CIIOCOOCTBYET ACTETHMUECKOMY BOCIHUTAHHUIO YEJOBEKa,
MMOHMMAHUIO  KPAacoThl W  M3ALIECTBA MATEMaTHYECKUX  PaCCYKIEHUU, BOCIHPHUATHUIO
reOMeTpPUUYECKUX POpPM, YCBOCHHIO HIeH CUMMETPUU.

[Iporpamma oTpakaeT coiepxaHue oOydeHHsS mpeaMery «MaremaTuka» ¢ y4eToM
0co0bIX 00pa3oBaTenbHbIX MOTpeOHOcTel oOyyatommxcs ¢ 3IIP. Osnagenue y4deOHBIM
npeameTom «MaTemaTuka» MPEeACTABISIET ONPEACICHHYIO CI0KHOCTh s ydyamuxes ¢ 3[1P. ¥V
obOyuatontuxca ¢ 3[IP naunbonee BbIpa’keHbl OTCTaBaHUS B PA3BUTUU CIOBECHO-JTOTHYECKHX
(GhopM MBIIUIEHUS, TOATOMY aOCTPAaKTHBIE U OTBIICUYEHHBIE KaTErOPUU UM TPYAHOIOCTYIHBI. B
TOXKE BpeMsl MpH CHEeIHaTbHOM OOy4eHHH OOydaromuecs MOTYT BBITIOJHATH 33/JaHus IO
anroputMy. OHU BOCIPHUMMYHUBBI K TOMOIIM, MOTYT BBIIIOJHUTh MEPEHOC HA AHAIOTUYHOE
3aJlaHUEe YCBOGHHOTO crocoOa pemieHus. CHUKEHHE Pa3BUTHS MBICIUTENbHBIX OMepanuil u
3aMEIJICHHOE CTAHOBJICHHE JIOTUYECKUX JIEUCTBUI MPUBOJAT K HETOCTATOUYHON OCMBICIEHHOCTH
COBEpIIAeMbIX YUEOHBIX JAEUCTBUN. Y OOyYaromMXcsi 3aTpyJHEHbl CYETHBIC BBIYHCICHUS,
MPOU3BOJUMbIE B yMe. B NHCBbMEHHBIX BBIUMUCICHUSX OHM MOTYT MPONMYCKaThb OJWH H3
MPOMEXYTOYHBIX maroB. [Ipu paboTe ¢ YMCIOBHIMU BBIPAKECHUSMU, BEIYUCICHUEM HX 3HAUCHUS
MOTYT HE YAEpKUBaTh MPABUIBHBIA TOPSAOK AeiicTBuii. [lpu ymporieHun, mpeoOpazoBaHUU
BolpakeHUl yudamuecs ¢ 3[IP He MOryr camMOCTOSTEIbHO MNPUHATH pEUIEHUE O



IIOCJIEJOBATEILHOCTH BBINIOJIHEHUS eHCTBUN. KOHKPETHOCTh MBIIIJIEHUS! OCIOKHSAET YCBOCHHUS
HaBbIKa pCEIICHUsS YPAaBHEHWMN, HEPaBEHCTB, CUCTEMbl ypaBHeHMU. M MmanozoctynHo
COBEPIIICHHE 0OPATUMBIX OTICPAIIH.

Huskuii ypoBeHb pa3BUTHS JIOTMUECKUX OIEpalui, HEIOoCTaToyHas OOOOLIEHHOCTh
MBIIUICHUS. 3aTPYIHSIOT U3ydeHHe TeMbl «DYHKIMH»: TpU ONpeAeieHud (YHKIHOHAIBHOU
3aBHCUMOCTH, TIpH OINUCAaHWW TPapUUECKON CHUTyallMH, WCIOJb3yd TI'E€OMETPHUYECKHA,
anreOpandyeckuid, (yHKIMOHATIBHBIN SI3bIKH. Hepenko ydamuecs He BUAAT PAa3HHUIBI MEXIY
00JacThIO OTpeIeICHIsI PYHKIIMU U 00JIACThIO 3HAUCHUH.

Pemenune 3aa4 conpsiKeHO ¢ TPYTHOCTAMHU O(OPMIICHUS KPAaTKOM 3aIKCH, MPOBEICHUS
aHaM3a yCJIOBHS 3a/lau, BBIIENEHUs cymecTBeHHoro. ObOyuatommecs ¢ 3IIP 3aTpymastoTcs
CleNaTh YMO3AKIIOYEHHE OT OOLero K YacTHOMY, HEPEIKO BBIOMPAIOT HepalroOHAIbHBIC
CHOCOOBI PEeLIeHHs], UHOTJa OTPAaHNYMBAIOTCS MAHUITYJIALUAMHU C YUCTIaMHU.

[Ipn um3yueHum reomerpuueckoro martepuaina oOyuarommecs c¢ 3I[IP cramkuBarorcs c
TPYOHOCTBIO JieNaTh JIOTUYECKHE BBIBOJbI, CTPOUTH IOCIEIOBATENIbHBIE PACCYXICHUS.
HenpouHble 3HaHUS OCHOBHBIX TEOPEM TI€OMETPUM MPHUBOJUT K OMIMOKaM B pelIeHUuu
reoMeTpuueckux 3aaad. OOyuaroiuecss MOTyT MOJAMEHUTh (popMyIly, HEPABUILHO MPUMEHUTH
teopeMy. K cepbe3HbIM ommOkaM B pELIEHHM 3aJady HPUBOJAT HEJOCTATOYHO pa3BUTHIE
MIPOCTPAHCTBEHHbIE TMpeJCTaBieHUs. MM CIOXKHO BBIMOJIHUTH YEPTEXK K YCIOBHIO, B
MUCBMEHHBIX pad0Tax OHU HE MOTYT MPUBECTU OOBSICHEHHE K YEPTEKY.

TouHOCTHP 3amOMUHAHUS M BOCHPOU3BENEHUS Y4eOHOTO MaTepuana CHUXKEHbI I10
MpUYrHE cIa00CTH MHECTUYECKOH JESITeNbHOCTH, CyXeHUsl oobeMa naMatu. O0ydaromumes ¢
3I1P tpebyetcst Ooublile BpeMEHHU Ha 3aKperieHre MaTepuaia, akTyajau3alus 3HaHU| 10 orope
MIPU BOCIIPOU3BEACHUU.

Jlnst mpeosioyieHnsl TPYAHOCTEH B U3YYCHHHM Y4yeOHOTo TmpeameTra «MareMaTukay
HeoOxoauMa anmanrtanust oObeMa W XapakTepa y4eOHOro MaTepuaia K T03HaBaTEIIbHBIM
Bo3MOKHOCTsIM ydamuxcsa ¢ 3[IP. Crnenyer yueOHBIN MaTepuan MPENOTHOCUTH HEOOJIBITUMU
MOPLUHUSAMHU, YCIOXKHAS €ro MOCTENEHHO, M3bICKUBATh CHOCOObI aJanTaluu TPYAHBIX 3aJaHUM,
HEKOTOpble TEMbl JaBaTh KakK O3HAKOMUTENIbHbBIC; HCKIIOYAaTh OTHENIbHBIE TpPYAHBIE
JI0Ka3aTeNIbCTBA; TEOPETUUECKUM MaTeprall peKOMEHAYETCsl U3ydaTh B Mpoliecce MPaKTHUECKON
NEeSTeNbHOCTH MO pelIieHuto 3afady. OpraHndyeckoe €IWHCTBO MPAKTHUECKONM M YMCTBEHHOM
JEeSITeIbHOCTH yYallluXcsl Ha YpOKaX MaTeMaTHKU CIIOCOOCTBYIOT MPOYHOMY U CO3HATEIHLHOMY
YCBOCHHIO 0a3MCHBIX MaTeMaTUUYECKUX 3HAHUN U YMEHUI.

esn u 3agaumn u3yuyeHust yueOHoro npeamera «MaremaTuka
[IpuoputeTHbIMU Yyeramu 00ydeHHsl MaTeMaTuke B 7—9 Kiaccax siBISIFOTCS:

= (QopmMupoBaHHE LEHTPAIBHBIX MareMaTHYeCKHX TMOHATUH  (YUCIIO, BEJIMYMHA,
reomerpuueckas Qurypa, nepemeHHasi, GyHKIHs), 00eCIIeUNBAIOIINX TPEEMCTBEHHOCTh
Y TIEPCIIEKTUBHOCTh MaTeMaTHueCcKoro oopazoBanus odyuatomuxcs ¢ 3I1P;

= noxaseneHue oOyvarommxcss ¢ 3[IP Ha mocTymHOM [ HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3U MaTeMaTHKU U OKPYXKAIOIIero MHpa, MOHUMaHUE MAaTEMAaTUKH KaK 4acTH
oO11eil KynbTyphbl 4eJIOBEUECTBA;

" pa3BUTHE WHTEUIEKTyalbHBIX M TBOPUECKHUX crHocoOHocTel oOywarommxcs ¢ 3IIP,
[03HABATEJIbHOM aKTUBHOCTH, MCCJIEI0BATEIbCKUX YMEHUN, KPUTUYHOCTH MBILIJICHUS,
HMHTEpeca K U3yYEHUI0 MaTeMaTuKH;

= (popmupoBanue GyHKIHOHATHHONW MaTeMaTUYECKON IPaMOTHOCTH: YMEHHUS pacro3HaBaTh
MIPOSIBIICHUS] MAaTEMaTHYECKUX TOHATUH, OObEKTOB M 3aKOHOMEPHOCTEH B peallbHBIX
KU3HEHHBIX CUTYaIlUSX W TMPU H3YUYEHUHU JPYTHX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (opMynupoBaTh HMX Ha S3bIKE MAaTEeMAaTUKH U
co3/1aBaTh MAaT€MaTUYECKUE MOJENHU, MPUMEHITh OCBOCHHBIM MareMaTUYeCKHUil ammapar
JUIsL pelIeHus] MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4, HWHTEPIPETHUPOBATH M OLIEHUBATH
MOJTy4E€HHbIE PE3YIIbTATHI.



JlocTrxeHue 3TUX Lenel 00eceYMBaeTCs PELIEHUEM CIEAYIOLUX 3a0ay.

= ¢opmupoBath y oOydaromuxcs ¢ 3I1P HaBbIkM y4eOHO-TIO3HABATEIHHOU JIEATEIBHOCTH:
IUTAHUPOBaHKUE PAOOTHI, OUCK PALMOHAIBHBIX IyTEH €e BBIIOJIHEHUS, OCYIECTBICHUS
CaMOKOHTPOJIS;

" CrnocoOCTBOBATh MHTEIUICKTYAJIbHOMY Pa3BUTHIO, (POPMHPOBATH KauecTBa, HEOOXOAUMBIE
YeJIOBeKy Ul TIOJHOIICHHOW JKM3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIC
MaTeMaTUYCCKONH  JCATeTBbHOCTH: SICHOCTH WM  TOYHOCTH  MBICIH, HMHTYHIIHH,
MIPOCTPAaHCTBEHHBIX MPEICTABICHUM, CIOCOOHOCTH K MPEOIOJICHHUIO TPYIHOCTEH;

* (opmupoBarh KIIOYEBBIE KOMIETCHIMHM Y4YallMXCS B paMKax MNPEAMETHOW oOiacTtu
«Maremarrka 1 HHHOPMATHKAY;

® pa3BUBaTh MOHATUIHOE MbILUIEHUS oOydaromuxcs ¢ 3I1P;

" OCYILECTBISATh KOPPEKIMUIO [I03HABaTENbHBIX TMpoleccoB oOyuatouuxcs ¢ 3IIP,
HE0OXOIMMBIX /111 OCBOEHHUS TPOrPaMMHOI0 MaTepuaia 1o yueOHOMY MpeaMeTy;

" [peaycMaTpuBaTh BO3MOXKHOCTH KOMIIGHCAIIMM 0Opa30BaTeNbHBIX JCPHUIUTOB B
OCBOCHMM TMPEALIECTBYIOIIEr0 MporpaMMHOro Martepuaina y oOywatommxcst ¢ 3IIP wu
HEIOCTAaTKOB B UX MaTEMaTHYECKOM Pa3BUTHUH;

* chopMUPOBATh YCTOHIMBBIA HHTEPEC YUAIIUXCS K TIPEIMETY;

" BBISBJIATH M Pa3BUBATh MaTeMaTHYeCKHe U TBOPUYECKHE CIIOCOOHOCTH.

OcCHOBHBIE JIMHHUH COJEpKaHMS Kypca MareMatuku B 7-9 xknaccax: «Ywuema u
BBIYUCIICHU», «Anrebpa» («AnreOpandeckie BBIPOXECHHS», «YPAaBHEHHUS W HEPABEHCTBAY),
«Dyukuuny, «leomerpus» («l'eomerpuyeckue ¢GuUrypsl M UX CcBoilcTBa», «M3MepeHue
T€OMETPUUECKUX BEIUYNH»), «BeposTHOCT, M cratrcThkay. JlaHHBIE JIMHUW DPa3BHBAIOTCS
napajuiesibHO, KaXK/1asi B COOTBETCTBHU C COOCTBEHHOM JIOTHKOH, OJJHAKO HE HE3aBUCHMO OJ[HA OT
Jpyroi, a B TECHOM KOHTaKTe M B3amMoJielcTBUU. Kpome 3T0or0, mX oOBeAMHSET JOrHYecKas
COCTAaBIIAIOIIAsA, TPAJUIIMOHHO MPHCYILlas MaTeMaTHUKE W MPOHU3BIBAIONIAs BCE MaTeMaTHUECKHe
Kypcbl U cojaepkarenbHble JuHUH. ChopmynupoBanHoe B denepanbHOM TocylnapcTBEHHOM
00pa3zoBaTreIbHOM  CTaHJApTE OCHOBHOTO OOIIero oOpa3oBaHHWs TpPeOOBaHHE «YMETh
OTepUpOBaTh TMOHATHUSAMHU: OIpEIesIeHne, aKCMOMa, TeopeMa, J0Ka3aTelbCTBO; YMEHHE
pacrno3HaBaTh HCTUHHBIE U JIOXKHBIE BBICKA3bIBaHUS, MPHUBOJAUTH MPUMEPHl U KOHTPIPUMEPHI,
CTPOUTh BBICKAa3bIBAHUS W OTPHUIAHUS BBICKA3bIBAaHUID» OTHOCUTCS KO BCEM KypcaM, a
(dbopMUpOBaHUE JIOTMYECKHX YMEHUH pacIpenensercss Mo BceM rojaM oOydeHHs Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa30BaHMUsL.

Conepxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE IPEIAMETHBIM pe3ylbTaTaM OCBOCHUS
[IpumepHoil paboueld mporpamMMmbl, paclpeneN€HHbIM 0 rojaMm OO0y4eHHUs, CTPYKTYPHUPOBAHO
TakuM oO0Opa3oM, 4YTOObl KO BCEM OCHOBHBIM, NPUHIUIHAIBHBIM BOMpOCaM 0O0ydaroniuecs
oOpalaaiuch HEOJHOKPATHO, YTOOBI OBIAJCHHE MAaTEMAaTUYECKUMHU TOHSATHUSMH U HaBBIKAMH
OCYIIECTBIISJIOCh ~ MOCHENOBAaTeIbHO M IMOCTyHNarelbHO, C  COONIONEHHEM MpUHIUIA
MIPEEeMCTBEHHOCTH, a HOBBIE 3HAHUSA BKJIIOYAIHCH B OOIIYI0 CHUCTEMY MaTeMaTHUYeCKHX
npenctaBinenuid  obywarommuxcsi ¢ 3[IP, pacumpsas u ymiyOnss e€, oOpasys MpoyHbIe
MHOKECTBEHHBIE CB3u. OOmmue wnenu wu3ydeHus ydeOHoro mpenmera «Maremarukay
npencTaniensl B [IpuMepHoii paboueii mporpaMmme 0CHOBHOTO 0011Iero 00pa3oBaHus.

OcobenHoctu 0TOOpa M aanTauy yueOHOro MaTepuana Mo MaTeMaTHKeE

OOyuenue yueOHOMY TpeaMeTy «MaremaThKa» CTPOMTCS Ha CO3JIaHUU ONTHUMATbHBIX
YCIOBUH /711 YCBOGHHS MPOTpaMMHOT0 Matepuaia odyuatoutumucs c¢ 3I1P. bonbiioe BHuManue
yaensieTcss oTOopy y4eOHOro marepuaia B COOTBETCTBUU C MPHUHIMUIIOM JOCTYIMHOCTH TIPU
COXpaHEHUHU O00IIero 06a30BOT0 YpPOBHsI, KOTOPBIH NOJKEH MO COJAEPKAaHHIO U 00beMy ObITh
aJlanTUPOBaHHBIM AJisl oOyuatomuxcs ¢ 3[1P B cooTBeTcTBUU ¢ X 0COOBIMH 00pa30BaTEIbHBIMU
norpebHocTsamMu. Crenyer oOneryuTh OBJajeHHe MarepuaioM oOyuatomumucs ¢ 3[IP
MOCPE/ICTBOM €0 JIETAIBHOTO OOBSICHEHUS C CHCTEMAaTHYeCKHMM IOBTOPOM, MHOTOKPAaTHOM
TPEHUPOBKU B TPUMEHEHUH 3HAHUM, UCIIONB3Yd MPHEMbl aKTyalu3aluu (BU3yaldbHas OMopa,
MaMsTKa).



IIpumepHas mnporpamMmMa IpeAyCMarpUBacT BHECEHUE  HEKOTOPBIX  M3MCHEHUM:
YMEHbIIEHUE O00bEMa TEOPETUYECKUX CBEICHMM, BBIHECEHHE OTIECJIBHBIX TEM WJIM LEJbIX
paszenoB B Marepuaisl Uit 0030pHOT0, 03HAKOMUTEIBHOTO H3YUCHHSL.

HN3menennst nporpammsel B 7-9 kiaccax

Anzeopa

B o3HakoMHTENBHOM  IUIAHE  PEKOMEHIYETCs  U3ydaTb  CIEAYIOLIIUME  TEMBI:
«Uppaunonanbubie uucna. JlelictBurenbHble uncia», «CpaBHEHHE JEHCTBUTENIBHBIX YHCET,
apu(pMeTHYECKHe AEUCTBHS C ACUCTBUTENBHBIMH YHCIaMmn», «HaxoxxaeHue mpuOIMKEHHBIX
3HA4YECHHUI KBAJApPaTHOIO KOpH», «Teopema Buera», «PemieHns ypaBHEHMI TPETbEH M 4ETBEPTOM
cTeneHeil pa3okeHHeM Ha MHOUTemm», «DyHkuus y =X  u ee rpaduk», «[lorpemsocts u
TOYHOCTh MPUOTKEHUs», «UeTHble U HedeTHbIe GYHKIUM», «DyHKIuA y=x"», «DyHKIHI y=
ax?, ee rpaduk u cBoiicTBa. I'paduku pynkmumii y= ax? + N u y=a(x-m)?, «YpaBHeHHE ¢ ABYMs
NepeMEeHHbIMU U ero rpapuk», «['padpuueckuil crnocod pemeHusi CUCTEMbI YpaBHEHHID,
«300parkeHne uiIeHOB apU(PMETUYECKON U TeOMETPUYECKOW MpPOTrpeccHil TouKaMHM Ha
KOOPJAMHATHOM MJIOCKOCTH. JINHEWHBIN M SKCIOHEHITUAIBHBINA POCT. CII0KHBIE TPOIICHTHI.

Cnenyer yMEHBIINTH KOJMYECTBO 4YacoB Ha u3ydeHHe TeM: «DopMyibly,
«Jloka3aTenbCcTBO TOXIECTBY», «JIMHEWHOE ypaBHEHUE C JBYMs HEM3BECTHbIMMW», «I'padux
JUHENHOrO0 YypaBHEHMsI C JABYMs IepeMeHHbIMU», «['paduyeckoe penieHHe JHHEWHBIX
YpaBHEHUU U CUCTEM JIMHEMHBIX ypaBHEHUI», «CBONCTBA KBaAPaTUUHON (DYHKIIUI.

BricBoOoauBIIMECS Yachl PEKOMEHAYETCS HCIOJb30BaTh: Ui JIydlled MpopaboTKu
Haumbojee BaXHBIX TeM Kypca: «PemieHune ypaBHeHui», «PerieHne cucteM ypaBHEHHID,
«CoBMecTHbIE JeicTBUS ¢ poOsimuy, «lIpuMeHeHne cBOWCTB apu(METHUECKOTO KBAJpPaTHOTO
KOpHS»;, Ha IMOBTOpPEHHE, pelleHHe 3ajady, MpeoOpa3oBaHUE BBIPAKEHUI, a Takke Ha
3aKpEIJICHUE H3YYEHHOIO MaTepHasa.

Buabl  fgesitesbHOocTH  oOywawmmxesas ¢ 3IIP, o0ycioBiieHHble  0COOBIMH
o0pa3oBaTe/IbHBIMM IOTPEOHOCTAMH H  o0ecleYMBAOIIMEe OCMBICJICHHOEC OCBOCHHE
co/lep;KaHuM 00pa3oBaHus Mo npeaMery «MaTeMmaTuka»

Copepxanue BUIOB JesTenbHocTH oOywatoniuxcsa ¢ 3IIP ompenensiercs ux ocoObiMu
o0OpasoBaTesbHBIMU NTOTpeOHOCTAIMHU. [ToMuMo mmpoko ucnosbdyeMbix B OOIT OOO o6mux st
BCEX 00YYaIOIIUXCS BUAOB JCSITEIBHOCTU CIEAYET YCHUJIMTh BHUJIbI IESTEIBHOCTH ClieU(UIHbIC
JUIs JTaHHOW KaTeropuu JAeTed, o0OecredyrBalollle OCMBICICHHOE OCBOCHHE COJIep>KaHus
o0pa3oBaHus MO MPEIMETY: YCUIICHUE MPEAMETHO-IIPAKTUUECKOH JAeATEeIbHOCTH C aKTUBU3ALIUEH
CEHCOPHBIX CHCTEM; 4YepeJOBaHHE BHUIOB JEATEIbHOCTH, 3a/ICHCTBYIOIIUX pa3iIHyYHbIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaja ¢ OMopoil Ha allTOPUTM; «IIOIIATOBOCThY» B U3yYCHHUH
MaTepuana; UCIoIb30BaHUE JOMOJIHUTEIHLHON BU3YallbHOM OMOPHI (CXeMBbI, 11a0JIOHbI, OTIOPHBIE
TabJIMIIbI); PEYEBOM OTUET O MpoIlecce U pe3yabTaTe AesITeNbHOCTH; BHIIIOJHEHHE CHEIHATbHbBIX
3a/laHui, 00eCIeYNBAIONINX KOPPEKIUIO PETyIsSUU y4eOHO-TI03HABATEIBHON NIEATENbHOCTH U
KOHTPOJIb COOCTBEHHOTO PE3y/bTata.

Temartnueckas u TepMuHoJIoTHYecKas Jiekcuka coorsercTeyer OOIT OOO.

s obyuatomuxcs ¢ 3P cyiiecTBEeHHBIM SBISIFOTCS MPHEMBI paOOTHI C JIEKCUYECKUM
MatepuaaoMm Mo mpenmety. llpoBoauTtcs crenuanbHas paboTa MO BBEACHUIO B AKTHUBHBIM
CJIOBaph OOYUAIOIINXCA COOTBETCTBYIOIIEH TEPMUHONOTHU. V3ydaemble TEpPMHHBI BBOJSTCS Ha
MOJINCEHCOPHOW OCHOBE, o00s3aTenbHa BU3YallbHAas TOIACPKKA, AITOPUTMBI  pabOTHI C
ONpe/IeJIEHUEM, OTIOPHBIE CXEMBI JIJIs1 aKTyaJIM3alUd TEPMUHOJIOTUH.

PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA». 7-9 KJIACCbI

Henn u3yyenus yueOHOro Kypca

AnreOpa sBIsieTCS OJHUM M3 OMOPHBIX KYpCOB OCHOBHOHM IIKOJIBI: OHA OOecreyuBaeT
U3Y4YEHHUE JIPYTUX AMCLMIUIMH, KaK €CTECTBEHHOHAyYHOTO, TaK M T'YMaHMTAPHOIO IMKIIOB, €&



OCBOCHHE HEOOXOMMO JIJIsl POJIOJDKEHUST 00pa30BaHMs U B TIOBCETHEBHOW KU3HU. Pa3Butue y
oOyyJaromuxcs Hay4YHBIX IIPEACTABICHUI 0 MPOUCXOKICHUU
U CYIIHOCTH anre0pandeckux aOCTpaKIuii, Crnoco0e OTPaKeHUsS MATeMAaTHYCCKOW HayKOU
SIBJIEHUU U nmpouccCcoB B HIpUPOAC U O6H.[€CTB€, poJin MaTEMAaTUYCCKOTO MOZACIIMPOBAHUS B
HAyYHOM IO3HAHUU U B MPAKTUKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS U
KaueCTB MBIIUICHHUs, HEOOXOJAUMBIX ISl aJanTalid B COBPEMEHHOM ILHM(GPOBOM OOIIECTBE.
N3yuenue anredOpbl ecTeCTBEHHBIM 00pa3oM oOecleyuBaeT pa3BUTHE YMEHHsI HaOIIOIaTh,
CpaBHHMBAaTb, HaXOAWTb 3aKOHOMCPHOCTH, Tpe6yeT KPUTHUYHOCTHU MBIIIJICHUA, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATh CBOM JICHCTBHSI U BBIBOJBI, (POPMYITHPOBATH YTBEPIKICHHSI.
OcBoeHune Kypca ajire0pbl 00€CIeunBaeT Pa3BUTHE JIOTHYECKOTO MBIIIICHUS 00YJYarOIUXCsl: OHU
UCTIOJB3YIOT JEAYKTUBHBIE M HMHIYKTUBHBIE DPACCYXACHHUS, O0OOIIEHHE W KOHKPETH3AIHIO,
abctparupoBanue u aHaioruto. OOydeHue anrebpe mpeanosaraeT 3HAYUTENBHBIA O0BEM
CaMOCTOSITENIbHOM J1eATENbHOCTH O0y4aromuxcsl, MO3TOMY CaMOCTOSITENIbHOE PpEIIeHHE 3aaady
€CTECTBEHHBIM 00pa30M SIBJISIETCS pealin3alueil 1eITeIbHOCTHOTO MPUHITAIIA O0YICHHUS.

B crpykType mporpammbl yueOHOro Kypca «AnreOpa» OCHOBHOM IIKOJBbI OCHOBHOE
MECTO 3aHMMAIOT  COJIepPKATeIIbHO-METOANYECKUEe JIMHUHM: «Yucia W BBIYHCICHUS;
«Anrebpanyeckre BBIpAXKEHUS»; «YpaBHEHUS U HEpaBeHCTBa»; «DyHkiumy». Kaxmas u3 stux
COJIEPKATEIBHO-METOAUYECKUX JIMHUN Pa3BUBACTCS HA NMPOTSHKEHUH TPEX JIET U3y4eHUs Kypca,
€CTECTBEHHBIM 00pa30M TMeperuieTasiCh U B3aUMOJICUCTBYS C JAPYTHMMHU €ro JHUHUSAMHU. B xone
HU3YUCHUA Kypca O6y‘-IaIOHII/IMC$I IPUXOAUTCA JIOTHICCKH PACCYXKAAaTh, UCIIOJIB30BATh TCOPETHUKO -
MHOYXECTBEHHBIN s3bIK. B CBSI3W ¢ ATUM 11€7€CO00pa3HO BKIIOUUTH B MPOTPAMMY HEKOTOPHIS
OCHOBBI JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIC pa3/ieibl MAaTEMaTHYECKOTO OOpa3oBaHUS U
CHOCOOCTBYIOLIME OBJAJACHUIO OOYYaIOIIMMHUCA OCHOB YHUBEPCAJIBHOIO MaTeMaTUYECKOTro
s3bIka. Takum 00pa3oM, MOKHO YTBEp)KIaTh, YTO COACPXKATEIBHOM W CTPYKTYPHOU
0COOEHHOCTBIO Kypca «Anre0pay sSBISETCS €ro MHTErPUPOBAHHBIN XapakTep.

Conepxanve JUHUM «Yucaa W BBIUMCICHUS» CIY)KUT OCHOBOM JUISl JTaJbHEUIIEro
M3Y4YEeHHUS MaTeMaTHKH, CHOCOOCTBYET Pa3BUTHIO Yy OOYYarOIIMXCS JIOTMYECKOTO MBIIUICHUS,
(hOpMHUPOBAHHUIO YMEHHMSI MOJB30BATHCS aITOPUTMAMU, a TAKKe MPHOOPETEHUIO0 MPAKTHUECKUX
HABBIKOB, HEOOXOJMMBIX Ui MOBCEIHEBHOM KM3HU. PazBUTHE MOHSATHUS O YUCIIE B OCHOBHOM
IIKOJIE CBSI3aHO C pPALMOHAIBHBIMH W HUPPAlMOHAIBHBIMU  4YUCIaMH, (OPMUPOBAHUEM
MIPeJICTaBJICHUI O IeHCTBUTEIBHOM YHUCIIE. 3aBEepIIEHUE OCBOCHUS YMCIOBOM JIMHUHM OTHECEHO K
cTapuieMy 3BeHY 00IIero 00pa3oBaHuUslL.

Copepxanue naByX aireOpanyecKux JHUHUA — «AsreOpandeckue BBIPAKECHUS» U
«YpaBHEHHSI M  HEpPaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBAHUIO y  OOydaroluxcs
MaTeMaTHUYeCKOro ammapara, HeoOXOAMMOTO Ui pEIIeHHs 3aad MaTeMaTHKH, CMEXKHBIX
MPEeIMETOB U MPaKTUKO-OPUEHTHPOBAHHBIX 3a1ady. B OCHOBHOW mikone y4deOHBIN Marepual
TPYNIUPYETCS BOKPYr pPAlMOHANBHBIX BBIpOKEHHH. Ajredpa JIeMOHCTPHpPYET 3HAuCHUE
MaTeMaTHKU KaK SI3bIKa JUIS MOCTPOSHUS MaTeMAaTUYECKUX MOJeNied, OMUCaHUs MPOIECCOB U
SBJICHUN peasibHOTO Mupa. B 3amaum oOydenus anredpe BXOAAT TakKe AajbHEiIIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIIJICHHs, HEOOXOJMMOro, B YaCTHOCTH, JJs OCBOCHHS Kypca
uHQOpPMATUKK, U OBJAJCHUWE HABbIKAMHU JEIyKTHBHBIX paccyxaeHuil. IIpeoOpazoBanue
CUMBOJIBHBIX (OpM BHOCHUT CBOM crenupuyeckuii BKIaJ B pPa3BUTHE BOOOpaKEHUS,
CIIOCOOHOCTEH K MAaTeMaTHYeCKOMY TBOPYECTBY.

Cogepxanne  (QyHKIMOHAIbHO-TpAaQUUYECKOW JIMHMM  HaIlEIeHO Ha  TMOJIy4YeHHue
IIKOJIbBHUKAMH 3HaHUN O PYHKIHMAX KaK BaKHEWIEH MaTeMaTU4eCKOW MOJENH JJIsl ONMUCAHUS U
MCCIIeIOBAHUS Pa3HO-00pa3HBIX MPOLIECCOB U SBICHUI B MpUpoe U obmecTse. M3ydueHne 3Toro
MaTepuaga CHOCOOCTBYET pa3BUTHIO Yy OOydaloluxcs YMEHHUS HCIOJIb30BaTh pa3luYHbIE
BBIPA3UTENIbHBIE CPEACTBA S3bIKA MATEMATHKU — CIOBECHBIE, CUMBOJUYECKHE, rpaduuecKue,
BHOCHUT BKJIaJl B (hOpMHpOBaHUE MIPEICTABICHUI O POJIM MAaTEMATHKU B Pa3BUTUU [IMBHIN3ALIAN
U KYJIbTYPBI.



Mecrto yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY IulaHy B 7-9 Kiaccax wu3ydaercsi y4eOHBIH Kypc «AunreOpay,
KOTOPBIM BKJIIOUAET CIEAYIOLUIME OCHOBHBIE pa3lienbl cojepkaHus: «Yucina v BBIYMCICHUSY,
«AnredbpanyecKue BHIPAKEHHS», «YPaBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

VYueOHbIl miaH Ha u3ydeHHe anreOpel B 7-9 Kiaccax OTBOAUT HE MeHee 3 yuyeOHBIX
4acoB B HEJEII0 B TEUCHHE KaXJOro rojga oOydeHusl, BCEro 3a TpHU roja oOy4yeHHs — HE MEHee
306 y4eOHBIX YacoB.

COAEPXAHUME YYEBHOI'O KYPCA (I10 TOJAM OBYYEHUA)

7 KJIIACC

Yucna u eviuucnenus

PauuonanbHbIe yncia

JlpoOu OOBIKHOBEHHBIE M JECSITUYHBIE, MEpexoi OT OJHOW (opMbl 3amucu Apoded K
npyroii. IloHsiTHE pallMOHAIBLHOIO YMCIIa, 3alMCh, CPABHEHUE, YIOPSAJOUYMBAHUE PALIMOHATIBHBIX
yrcen. ApudmMernyeckue AeHCTBUS C pallOHaIbHBIMU YMciIaMu. PemieHue 3ajad u3 peanbHOR
MPaKTUKHU HAa YaCTH, HA JPOOH.

Crenenb ¢ HaTypaJlbHbIM IOKa3aTeJIeM: OIpe/eeHne, NpeoOpa3oBaHue BBIpAKEHUH Ha
OCHOBE OMPEIETICHHUS, 3aIHCh OOJIBIINX YHCEL.

[IpoueHTsl, 3anKch MPOLIEHTOB B BUJIE APOOU U JpoOH B BUE MPOLIEHTOB. Tpu OCHOBHBIE
3a/lauM Ha MPOLIEHTHI, pelIeHUE 3a/1a4 U3 PeabHON MPAKTUKH.

[IpumeHeHne NpU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HaTypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE MIpsiMasi U 0OpaTHast MPOTOPLHUOHAIBHOCTH.

Anzedopauueckue sviparxcenus

[TepemenHble, YMCTOBOE 3HAYECHHE BBIPAKEHHUS C NepeMeHHOM. JlomycTumble 3HaYEHUS
nepeMeHHbIX. [IpencraBieHe 3aBUCUMOCTH MEXIy BEIMYMHAMU B BUJe GopMyiibl. Boruncnenus
o opmysam.

[IpeoOpazoBanne OyKBEHHBIX BBIPRKEHUH, TOXKIECTBEHHO PaBHbIE BBIPAKEHUS, MpaBUiia
peoOpa3oBaHus CyMM U MPOU3BEICHUMN, MpaBUiia PacKphITUS CKOOOK M MPUBEICHUS MOJ00HBIX
CJIaraeMbIXx.

CBoiICTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

OpnHouneHbl 1 MHOrowieHsl. Crenenb MHOTOWwIeHa. ClloKeHUe, BBIYMTaHUE, YMHOKECHHE
MHOTO4JI€HOB. POPMYIbl COKPAIIEHHOTO YMHOXKEHHMS: KBAaJpaT CyMMbl M KBaJpaT PAa3HOCTH.
dopmyiia pa3HOCTH KBaapaToB. Pa3noxeHrne MHOTOWIEHOB HA MHOKHUTEIH.

Ypasnuenusn

VYpaBHeHHE, KOPEHb YpaBHEHUS, MMPaBUiIa IPeoOpa30BaHusl YpaBHEHUS, PABHOCUIHLHOCTh
YPaBHEHUM.

JIuneliHoe ypaBHEHME C OJHOM NEPEMEHHOM, YMCIO KOpPHEH JIMHEHHOIO YpaBHEHUS,
peuieHue JNUHENMHBIX ypaBHeHHMM. CocTaBieHHE YpPaBHEHUW M0 YCIOBUIO 3ajaud. PeuieHue
TEKCTOBBIX 3a/1a4 C IOMOLIbIO YPABHEHUH.

Jlunetinoe ypaenenue ¢ 06yms nepemennvivu u e2o zpaguxt. Cucrema JByX JTMHEHHBIX
ypaBHEHHUH € JByMs MNEepeMeHHbIMHU. PelieHue cucreM ypaBHEHHMH CHOcOOOM IOACTAHOBKH.
IIpumeps! perieHns TEKCTOBBIX 3a7a4 C IOMOILBIO CUCTEM YPABHEHHM.

Koopounamut u cpagpuxu. @ynukyuu

Koopaunata Touku Ha npsMoil. UMcoBble NPOMEXYTKH. PaccTosHHe Mexay IBymMs
TOYKaMH KOOPAUHATHOU MPSMOMU.

[IpsimoyroneHast cuctema koopauHat, ocu Ox u Oy. Abcmucca U opAMHATA TOYKH Ha
KOOPJMHATHOM mockocTH. IIpumepsl rpadukoB, 3amaHHbIX ¢opMmyiaamu. YUreHue rpadukos




pealbHbIX 3aBUCUMOCTEN.

[onsitue Qynkmmu. I'paduk dynkuum. CpovictBa (ynkimid. Jluneitnas Qynkuus, eé
rpaduk. I'paduk Gynkuun y = kx + b. Ipaguueckoe pewenue nunetinvlx ypagrenuii u cucmem
JIUHEUIHbIX YPAGHEHUII.

8 KVIACC
Yucna u eviuucnenus
KBanpatublit kopeHb u3 uucina. [louamue 06 uppayuonanrbHom yucie. /lecaimuunule
npubaudCcerus uppayuoranbHulx yucen. CBoMCTBa apupMETHIECKUX KBAIPATHBIX KOPHEH 1 UX
MIPUMEHEHHE K ITPEOOPa30BAHUIO YNCIIOBBIX BBIPAKEHUM U BBIUUCICHUSIM. /lelicmeumenshbie
yucna.

Crenens ¢ 11eNbIM [TOKa3zaTeneM U e€ cBoiicTBa. CTaHAapTHAs 3alIUCh YHCTIA.

Anzebpauueckue 6blparx;ceHus

KBagpatHbiii TpEXUICH; pa3lioxKEHUE KBAIPATHOTO TPEXUWICHA HA MHOKUTEIH.

AnreOpandeckass ApoO6b. OCHOBHOE CBOWMCTBO anreOpanueckoit apobu. ClioxeHue,
BBIYHTAHUE, YMHOXKEHHUE, JIEJICHUE alreOpandeckux ApooOeil. PannoHanbHbIe BBIpAXKEHUS M UX
npeoOpa3oBaHHUe.

Ypaenenusn u nepasencmea

KBagparHoe ypaBHeHHe, (GopMmyna KOpHEH KBaapaTHOTO ypaBHeHHs. Ieopema Buema.
Pemenne ypaBHeHWi, CBOIMIIMUXCA K JMHEWHBIM H  KBaapaTHeIM. [Ipocteiimue apoOHO-
paroHaAIbHBIC YPaBHEHUSI.

I'pagpuueckas unmepnpemayusi ypagHeHuti ¢ 08YyMsi NEPEMEHHbIMU U CUCEM JIUHEUHbIX
ypasHeHuii ¢ 08yms nepemeHHvimu. [IpuMepbl pernieHHs CUCTeM HEIMHEMHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a71a4 aNTreOpandecKuM CIIOCOOOM.

YucnoBble HEpaBEeHCTBA W HX CBOWCTBAa. HepaBeHCTBO ¢ OAHOM MEpEeMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEWHBIE HEpaBEHCTBA € OJHON TmepeMeHHOW. CucTteMbl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

Dynkyuu

[Monsitne dpynkuu. O6nacTe onpeneaeHusl 1 MHOXKECTBO 3HaueHu GyHKIuU. CrocoObl
3aaHusl PyHKITUH.

I'padux ¢ynknuu. Urtenue cBoiictB ¢GyHKIuU mo e€ rpaduky. Ilpumepsl rpadukos
(GYHKIHMA, OTpaXKaroUINX peaabHbIe MTPOLECCHI.

OYHKIMH, ONHUCHIBAIOIINE NPSIMYI0 U OOpaTHYIO MPONOPIHUOHATIBHBIE 3aBUCUMOCTH, UX

rpadukn. Oyakmun Y = X2, y = X3, y = 4/x, y = S I'papuueckoe pewenue ypasnenuil u

cucmem ypasHeHul.

9 KJIACC

Yucna u eévivucienus

JlelicTBUTEIbHBIE YHCIA

PanvioHanbHbIC YUCHA, UppayuoHaIvbHble YUCIA, KOHEUHble U OeCKOHeuHble 0eCAmudHble
opobu. Mmuodcecmeo OelicmeumenvbHblX 4ducel;, OelcmeumesnvbHble 4YUcCid KAK OecKOHeuHbvle
oecamuunvie Opobu. BzaumHo 00HO3HAYHOe coomeemcmeue Mexcoy  MHOMCECMEOM
OeticmeumenbHulX Yucesl U KOOPOUHAMHOU NPIMOLL.

CpasHenue OelicmsumenvHblx yucel, apugpmemudeckue O0elucmsaus ¢ OeticmeumenbHbvlMU
YUCTIAMU.

N3mepenus, npudaukeHns, OLEeHKH

Pa3mepbl 00BEKTOB OKPYKAIOMIErO0 MHpPA, JATUTEIBLHOCTh MPOIIECCOB B OKPYXKAIOIIEM
MHUpE.

[Mpubmmk€HHOe 3HAYEHHE BEIMYMHBI, TOYHOCTH NpuOIMmkeHus. OKpyrieHHe 4Yucel.



IIpuknka 1 OLEHKA PE3yIbTaTOB BHIYMCIICHUM.

Ypaeénenus u nepasencmea

YpaBHeHud ¢ OHOI NTepeMeHHOMI

JInneiiHoe ypaBHeHHUe. PellieHne ypaBHEHUH, CBOAAIUXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOAAIIUXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepst peuwieHus ypasHeHuu mpemvel u Yemeepmou cmeneHet
DpasnodiceHuem Ha MHONCUmenu.

Pemenne npoOHO-paiMOHANBHBIX YPABHEHHH.

Pemenune TeKCTOBBIX 3a7jau alNre0pandeckum METOJOM.

Cucrembl ypaBHeHUH

VYpaBHeHHE ¢ ABYMS MEPEMEHHBIMH W ero rpaduk. PemeHue cucteMm IBYX JTHHEWHBIX
YpaBHEHUH € JByMsI NepeMeHHbIMU. PemieHue cucreM ABYX ypaBHEHHMH, OJHO W3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOPOH creneHu. I'paduyeckas WHTEpHpeTausl CUCTEMbl YpaBHEHUN ¢
JBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIOCOOOM.

HepaBencrBa

YucnoBsle HEPaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHEHHBIX HEPaBEHCTB C OJHOM NEPEMEHHOW. PemieHme cUCTEM JIMHEWHBIX
HEpaBeHCTB ¢ oJHOW mnepeMmeHHOU. KBanparnelie HepaBeHcTBa. ['paduueckas wHTEpmperanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

Dyukyuu

Ksagpatnunas ¢ynkmus, e€ rpaduk u cBoiictBa. [lapaGoma, KOOpAMHATHI BEPITHHBI
mapadoJIbl, 0Cb CHMMETPHUH TTapadOoJIbL.

Ipapuxu pynxmmii: y = kx,y = kx + b,y = X3,y = {/x,y = SHHX CBOWCTBA.

Yucnoewvie nocnedosamenvHocmu

Omnpenesienue 1 cnocoobI 3aJaHUS YHCI0BBIX N10CJIe10BATEIbHOCTEH

[ToHsiTHE YMCIOBOI MOCIEIOBATEIIBHOCTH. 3aJaHUE MTOCIEI0BATEIBHOCTH PEKYPPEHTHOM
dhopmyroit 1 popMyIoi N-TO WIeHa.

Apudpmernyeckasi 1 reoMeTpUYeCKas MPOrpeccuu

Apudmernueckas W reomerpuyeckas — nporpeccud. DopMmynsl  N-ro0 uieHa
apu(MeTHyecKoil 1 reOMeTPUUECKOM MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

Uszobpasicenue unenos apugmemuueckol u ceomempuieckol npozpeccuti moukamuy Ha
KOOpOuHammou niockocmu. Jlunetinolil u 3xkcnonenyuanvHul pocm. Crodichvle npoyeHmsi.

KoHTpoJ/IbHO-N3MepuTeIbHbIEe MAaTePHAJIbI

[IpoBenenue OLEHKU MOCTIKEHUN IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS YueOHOTO
mpeaMeTa MPOBOTUTCS B (QopMe TEKYLIEro W pyOeKHOro KOHTPOJIA B BUJE: KOHTPOJbHBIE
paboThl, caMOCTOsTENbHBIE pPAOOTHI, 3a4eThl, MATEeMATUYECKUE JAUKTAHTHI, MPAKTHYECKUE
paboThl, MUCEMEHHBIN OTBET MO MHAUBUIYAIbHBIM KapTOUKaM-33aJaHUSIM, TECTUPOBAHHUE.

Jna oOyuatouuxcs ¢ 3IIP Bo3MoOXHO u3MeHeHHE (GOPMYIHPOBKH 3aJaHUNl Ha
«TIOIIATOBYIO»,  aanTali0 MpeiaraeMoro oOydarolmemMycss TecTOBOro (KOHTPOJIBHO-
OIICHOYHOI'0) MaTepuaya: HCIOJb30BAHME YCTHBIX M MUCHBMEHHBIX HHCTPYKIHUH, YIpPOIICHHE
JUTMHHBIX CJIOKHBIX (OPMYIUPOBOK MHCTPYKLUH, pelleHHe C OMOpoi Ha alroputMm, obOpasel,
HCIOJIb30BAHUE CIIPABOYHOMN MH(OPMAIHH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPE/IMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI:



MOTHBalMs K OOyYeHHMIO MaTeMaTHKe M LEJICHANpPaBICHHON IMO3HaBaTEIbHOU
NESITEIbHOCTH;

MIOBBIIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4Yepe3 IPAKTHYECKYIO JEATEIbHOCTb,
TpeOYIOIIYI0 MaTeMaTHYECKUX 3HAaHU, B TOM YHCIIE YMEHUE YUUTHCS Y IPYTUX JIIOACH;

CIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHTYAIlMIO, OBITh TOTOBBIM JEHCTBOBATh B
OTCYTCTBHE FapaHTHH yCIIeXa;

ciocoOHOcTh oOydaromuxcsi ¢ 3[IP k oco3HaHmio cBOMX AE(DUIIMTOB U TPOSBICHUE
CTPEMJIEHUS K UX [IPEOIOJICHUIO;

CIOCOOHOCTh K CAMOPA3BUTHIO, YMEHUE CTABUTH JIOCTHKHMBIE LIEIIH;

YMEHHME pa3iuyarh ydyeOHblEe CUTyallud, B KOTOPbIX MOXXHO JEWCTBOBATbH
CaMOCTOSITENIbHO, U CUTYyallU, TJ€ CJIEeNyeT BOCIOJIb30BaThCS CIPaBOYHOM MHpOpManueil niam
JIPYTMMHU BCTIOMOTATEJIbHBIMU CPEACTBAMY;

CIIOCOOHOCTh MEPEHOCUTh IOJYyYEHHbIE B XO0JA€ OOYy4YeHMs] 3HaHUS B aKTyaJlbHYIO
cuTyanuio (TIpy perieHu  XKUTEHCKUX 3a71a4, TPEOYIOIUX MaTEeMAaTUUECKUX 3HAHUN);

CIIOCOOHOCTh ~ OpPUEHTHUPOBAaTbCA B  TpeOOBaHUSAX W  MpaBWIax  IPOBEJIEHUS
MPOMEKYTOYHOM M UTOTOBOM aTTECTALIUH;

OBJIaJIEHUE OCHOBaMH (PMHAHCOBOM rPpaMOTHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

Ognadenue yHugepcanbHblMu yueOHbIMU NOZHABAM EIbHBIMU OCUCH BUAMU:

YCTaHABJIMBATh MNPUYUHHO-CICACTBCHHBIC CBA3HM B XOAC€C YCBOCHHA MATEMATUYCCKOI'O
MaTepHana;

BBISIBJISITH IC(PHUITUT JAHHBIX, HEOOXOIUMBIX TSI PEIICHUS TTOCTaBICHHOM 3a/1a4H;

C TIOMOIIBIO YYUTENISI BBIOUPATh CIIOCO0 pPEIICHUS MaTeMaTHYECKOH 3a1aun (CpaBHUBATH
BO3MOJKHBIC BApUAHTHI PEIICHUS ),

MPUMEHATh U TIPeoOpa30BhIBATh 3HAKH W CHMBOJIBI B XOJIC PEUICHHS MaTEeMaTHYEeCKUX
3ajay;

yCTaHaBIIMBaTh KCKOMOE U TJAHHOE TIPU PEIICHINH MAaTeMAaTHIEeCKOH 3a/1a9u;

MOHMMAaTh W HWHTEPIPETHPOBATH HWHPOPMAIMIO PA3IMYHBIX BHIOB ©  (opm
MPECTABIICHHS,

WLTIOCTPUPOBATH pelIacMble 3a/1a4u IpauuecCKUMHU CXeMaMU;

3P PEKTUBHO 3alIOMUHATH U CHCTEMATU3HPOBATh HH()OPMAIHIO.

MOHMMAaTh MW HCIOJB30BaTh MAaTEMAaTHYECKHE CPEJICTBA HATMSAHOCTH (rpaduky,
JMarpaMMbl, TaOJIUIIBI, CXEMBI U JIP.) UTS WLTIOCTPAIMH, HHTEPIPETAINHU, apryMEHTAIINH.

Osnadenue yHugepcanbHbIMU YUEOHBIMU KOMMYHUKAMUBHBIMU OClICH 8UAMU:

OpPraHu30BBIBATh YUEOHOE COTPYIHHYECTBO U COBMECTHYIO JICATCIBLHOCTh C YUUTEIEM M
CBEPCTHHKAMH B TIPOIIECCE PEIICHUS 3a/1a4;

B3aMMO/ICHCTBOBATh U HAXOJHUTh OOIIHE cIOCOOBI PadOTHI; paboTaTh B IPYIIIE: HAXOIUTh
oOmiee perieHWe W paspemarh KOH(UIMKTBI Ha OCHOBE COTJIACOBAHMS TO3MIUH W ydéTra
WHTEPECOB; CIIyIIaTh NapTHEPA; GOPMYJIMPOBAThH, APT'YMEHTHPOBATh U OTCTAUBATh CBOE MHEHHUC,

MPOrHO3UPOBATh BO3HUKHOBEHHE KOH(MIMKTOB MPH HAJIMYUU PAa3HBIX TOYEK 3PCHUS U
pazpemiats KOH(QINKTHI HA OCHOBE Y4€Ta MHTEPECOB U MO3MIIMIA BCEX YIaCTHUKOB;

apryMEHTHUPOBAaTh CBOIO TO3HIIMIO U KOOPAMHHUPOBATh €€ C MO3UIUSAMHU MApTHEPOB B
COTPYIHHYECTBE MIPU BHIPAOOTKE OOIIETO PEIICHUsI B COBMECTHOM EATEIHHOCTH;

BBITIOJHATH CBOIO 4YacThb palOThI, JOCTHUTaTh KAueCTBEHHOTO pe3yibTara W
KOOPJIUHUPOBATH CBOM JICHCTBUS C IPYTUMHU YICHAMU KOMaHJIbI;

OIICHUBATh KAYECTBO CBOETO BKJIaJa B OOIIUI MPOIYKT.

Osnadenue ynugepcaibHoIMu y4eOHbIMU PEcYTAMUBHBIMU OCUCM BUAMU:

CTaBUTh IIeNIM, BBIOMpPATh ¥ CO3[aBaTh AQITOPUTMBI JJS  peIIeHUs Yy4eOHBIX
MaTeMaTHYeCKUX MpooIem;



IJIAHUPOBATh M OCYUIECTBIATH JACATECIIBHOCTb, HAIPABICHHYIO Ha pELICHHE 3a]a4
HCCIIEN0BATEIBCKOTO XapaKTepa.

dopmynmupoBath M yAepXkKHBaTb  y4eOHYI0  3agady, COCTaBIATh IJIaH |
MOCJIeI0BAaTEIbHOCTD JCHCTBHIA;

OCYILECTBIIATh KOHTPOJIb 10 00pa3ily U BHOCUTh HEOOXOUMbIE KOPPEKTUBBI;

KOHTPOJIMPOBATh MPOIIECC U PE3YNIbTAT YUeOHOW MAaTEMaTUUECKOM AEATEIbHOCTH;

a/IeKBaTHO OLIEHMBATh MPAaBWJIBHOCTh WJIM OLIMOOYHOCTH BBINOJIHEHUS y4e€OHOU 3a1aud,
€€ 00OBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHUS;

CIIM4aTh Ccrnoco® JeWCcTBUS M €ro pe3ylbTaT C 3aJaHHBIM J3TAJIOHOM C IEINbI0
oOHapyXeHHS OTKIOHEHHUH M OTIUYUH OT ITAJIOHA.

MIPEIBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PEIICHNU Y4eOHOH 3a1a4u;

MOHUMAaTh NPUYUHBI, IO KOTOPHIM HE OBUT JOCTUTHYT TpeOyeMblii pe3yabTaT
NEeSITEeIbHOCTH, OTPEEIATh MO3UTUBHBIE U3MEHEHUS U HalpaBlieHUs, TpeOyrolue AalbHenen
paboThI;

PEerynupoBaTh Croco0 BhIPAKEHUS SMOLIMH.

NPEAMETHBIE PE3YJIbTATBI

Pesynbratel  ocBoeHuss yuebOHoOro mnpeamera «Marematuka (Bkitouas —anreopy,
TE€OMETPHUIO, BEPOSITHOCTh W  CTATUCTHKY)», pPAacHpelelieHHble TI0 TojgaM OOy4eHus,
GbopMYyIMHPYIOTCS TIO TPUHIMITY JOOABJICHUS HOBBIX peE3yJIbTaTOB OT ToJa K TOMdY, YyXKe
Ha3BaHHBIC B MPEIBIAYIIAX TOJaX IMO3WIMH, KaK TPABWIO, TOCIOBHO HE IOBTOPSIOTCS, HO
YUUTHIBAIOTCS  (Pe3yabTaThl OYEpPEJAHOTO TOJa 10 YMOJYAaHWIO BKIIOYAIOT PE3yIbTaThI
MPEABITYIINX JIET).

IIJIAHUPYEMBIE ITPEJJMETHBIE PE3YJIbTATHI OCBOEHUSA PABOYEM

MMPOI'PAMMBI KYPCA «AJITEBPA» (IIO T'OJAM OBYUYEHMUSI)

OcBoenne y4yeOHOTO Kypca «AnreOpa» Ha YpOBHE OCHOBHOTO 00mero oOpa3oBaHHS
JOJDKHO 00€CTIeUunBaTh IOCTH)KEHUE CIISIYIONINX MPEAMETHBIX 00pa30BaTeIbHBIX PE3YIIbTATOB:

7 KJIACC

Yucna u evluucnenus

BbInonHATE, coueTass ycTHblE M NUCbMEHHbIE NPUEMBI, apuUpMeTHdecKue IeHCTBUS C
panMoHaIbHBIMU YHCIIAMHU.

HaxonuTh 3Ha4YeHUs 4YUCIIOBBIX BBIPAKEHWH; MPUMEHSATh Pa3HOOOpasHblE CIOCOOBI U
OpUEMBl  BBIYMCICHHUSA 3HAYCHUH JAPOOHBIX BBIPAXKEHUH, cojepXKalluX OOBIKHOBEHHbIE MU
JeCATHYHbIE POOH.

IlepexoauTb OT OIHOM (OPMBI 3aIUCH YMCEN K Jpyroi (IpeoOpa3oBbIBaTh AECATUUHYIO
JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUYHYIO Ipo0b). CpaBHUBATh U yIOPAJOYUBATH
panroHaIbHbIE YUCIIA.

OxpyriaTh ynca.

BbINONHATE NPUKUAKY M OLICHKY pe3yibTaTa BBIYMCICHUH, OIIEHKY 3HAUYCHUH YHMCIOBBIX
BBIPAXKCHUI.

BbINONHATE AEHCTBUS CO CTENEHSMM C HATypaJbHBIMU TOKa3aTelsiMU (C OmMopoil Ha
CIPaBOYHYIO HH(POPMAIIHIO).

[IpuMeHsATh NPU3HAKHU IETUMOCTH, Pa3I0KEHUE Ha MHOKUTENN HAaTypaJIbHBIX YUCE].

Pemate mpocreifiiiie NpakTUKO-OPHEHTUPOBAHHBIE 3a7a4M, CBSI3aHHBIE C OTHOIIEHHEM
BEJIMYMH, TPONOPLUUOHATIBHOCTHIO BEJIMYUH, IPOLEHTAMH; WHTEPIPETUPOBATh PE3YNIbTAThI
pelieHust 3a7ad C y4ETOM OTpaHMYEHMM, CBS3aHHBIX CO CBOWMCTBAMHM paccMaTpUBACMBbIX
00OBEKTOB.

Anzebpauueckue vlparcenusn



OpueHTHpOBAThCS B MOHATHAX M ONEPHPOBATH Ha 0a30BOM YpPOBHE aireOpanydecKoit
TEPMUHOJIOTUEN U CUMBOJIMKOM.

HaxonuTh 3HaueHs1 OyKBEHHBIX BHIPAKECHHUM MIPU 33aHHBIX 3HAUYCHHSX MIEPEMEHHBIX.

BoImonsaTe npeoOpa3oBaHus LENIOro BEIPAKEHHSI B MHOTOWICH MPUBEICHUEM 11000HBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BbInoNIHATE yMHOXKE€HUE OJIHOUIEHAa HA MHOTOWIEH W MHOTOWIEHAa Ha MHOTOYJIEH,
IpUMEHATH (OPMYNIBI KBaJpaTa CyMMBl W KBaJpara pa3HOCTH (C OMOpOH Ha CIPaBOYHYIO
nH(OPMALIHIO).

OcymiecTBIATh Pa3iioKEHUE MHOTOWIEHOB HAa MHOXXMTEIU C MOMOIIBIO BHIHECEHUS 32
CKOOKHM 0OIIer0 MHOKHTENS, TPYNIHPOBKH ClIaraeMbIX, MPUMEHEHUs (OPMYJ COKPALIEHHOTO
YMHOKEHHS (C OTIOPO¥ Ha CIPaBOYHYIO HH(POPMAIIHUIO).

[IpumensaTs mnpeoOpa3oBaHMs MHOTOYJICHOB JJIsi pELIEHUS pa3IudHbIX 3a7ad U3
MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEaIbHOM MPAKTUKU.

Hcnonb3oBaTh CBOMCTBA CTENEHEN ¢ HATYpaJIbHBIMU MTOKA3aTESIMU 1711 IpeoOpazoBaHus
BBIpaKEHUH (C OMOPOM HA CIIPABOYHYIO MH(POPMAIIUIO).

Ypaeénenus u nepasencmea

Pemate nuHelHbIe ypaBHEHUS ¢ OJHOW MEPEMEHHOW, MPUMEHSS MpaBuja MEPEXo]ia OT
UCXOJHOTO ypaBHEHUS K pPAaBHOCUIBHOMY eMy. I[IpoBepsiTh, SBJISETCS JU YHUCIO KOPHEM
YpaBHEHHUS.

Nwmets npencraBienne o rpaguueckux METOAax MpU PELIeHUU JIMHEWHBIX ypaBHEHUH U
UX CHUCTEM.

[logOuparhs mpumepsl Map 4MceN, SBISIOMIUXCS PELIICHUEM JIMHEWHOTO YpaBHEHHS C
JBYMSI TIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHUS C JBYMS
MEPEMEHHBIMU; MOJIB3YICh IPaQUKOM, IPUBOIUTEH MIPUMEPHI PELLICHUS YPABHEHUSI.

Pemrate cucreMsl ByX JMHEHHBIX YpaBHEHHH C JBYMS NEPEMEHHBIMHM, B TOM YHUCIE
rpadguvecku (C OMOpoi Ha aNTOPUTM YICOHBIX ICUCTBUI).

CocTaBiaTh (1ociie COBMECTHOTO aHaJIN3a) U peliaTh JUHEHHOE YpaBHEHUE UIH CUCTEMY
JIMHEWHBIX YPaBHEHHUU MO YCIIOBMIO 3a/1a4¥, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MOJY4eHHBIA pe3ynbTar.

Koopounamut u cpagpuxu. @ynxkyuu

N300paxkaTh HAa KOOPAMHATHOM MPSMOMl TOUKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATAaM, JIy4d, OTPE3KH, WHTEpBAJIbl; 3alKMChIBaTh YHUCIOBBIE IIPOMEXKYTKHM Ha
anreOpanvdeckoM s3bIKe.

OTMeuaTp B KOOPAMHATHOM IUIOCKOCTH TOYKU IO 3aJlaHHBIM KOOpAMHATaMm; CTPOMTH
rpaduku muHeHHbIX QyHKIwA. CTpouth rpaduk GyHkuu Y = KX + b,

OnuceiBaTh C MOMOIIBI0 (PYHKIMN U3BECTHHIE 3aBHCHUMOCTH MEXAY BETUYMHAMHU (10
ITOPUTMY Y4EOHBIX JEMCTBHII): CKOPOCTh, BPEMSs, pacCTOSIHUE; 1I€HA, KOJTUYECTBO, CTOMMOCTE;
MIPOU3BOIUTENBHOCTD, BpeMsi, 00bEM pabOoTHI.

Haxonuts 3HaueHue (GyHKIMH 110 3HAYSHHIO €€ apryMeHTa.

[Tonumatsp rpadudeckuii cnoco0 NMpeaCcTaBICHUS U aHaiu3a WH(GOpPMAaIMU; U3BIEKATh U
MHTEPIPETUPOBaATh HHPOPMALIUIO U3 TPAPUKOB PEANbHBIX MPOLIECCOB M 3aBUCUMOCTEH.

8 KVIACC

Yucna u evruucnenun

Hcnonp30BaTh HayaJbHBIE MPEACTABICHUS O MHOJKECTBE JIEHCTBUTEIBHBIX YHUCEN JUIS
CpaBHEHMsI, OKpYIJIEHUS] W BBIYMCICHMH; H300pakaTh JEHCTBUTENbHBIE 4YMCIA TOYKAMHM Ha
KOOPAMHATHOU IIPSAMOA.

[IpumeHsATh MOHATHE apU(PMETHUYECKOTO KBAJPaTHOIO KOPHS; HAXOAWUTh KBaJpaTHBIC
KOPHH, HUCHOJNB3ySd TpPH  HEOOXOJUMOCTH  KaJbKYyJIATOP;  BBINOJHATH  HpoOCTEHIIne
npeoOpa3oBaHus BIPAKEHH, COepKAIINX KBAJApaTHbIE KOPHHU, UCIIONb3Ys CBOMCTBA KOPHE.



Hcnonp3oBarh 3amucu OOJIBIIMX M MaJbIX YMCEN C MOMOIIBIO JECATHYHBIX IpoOel u
crenenel uucia 10.

Anzebpauueckue 6vlpar;ceHus

[IpuMeHsATh TOHSATHE CTENEHU C LEJIBIM IOKa3aTelieM, BBIIOJIHATH MpPeoOpa3oBaHuUs
BBIPAKEHUH, COAEP)KALMX CTEHEHU C LIEJbIM IOKa3aTeneM (C HCIOJIb30BAHHEM CIPAaBOYHOMN
nHpOpMAIIUN).

BEINONHATE HECTOXKHBIE TOXKJIECTBEHHBIE NMPE0OPa30BaHUS PAIIMOHAIBHBIX BBIPAKCHUN
Ha OCHOBE TPaBWJI JCWCTBUI HAJl MHOTOWICHAMH U aJIre0pandecKuMHU APOOSMH.

PackmiagpiBaTh KBapaTHBIN TPEXUWICH HA MHOKHUTEIH.

[IpumensTe mpeoOpa3oBaHUs BBIPAKEHUNA JUISI PEIICHWS pPAa3MUYHBIX 3a1ad W3
MaTeMAaTUKH, CMEXHBIX IPEIMETOB, U3 PEATbHOMN MPAKTHKH.

Ypaenenusn u nepagencmea

Pemars nuHeliHBIE, KBaJpaTHbIE YypaBHEHHsS (C HCIIOJIb30BAHMEM CIIPAaBOYHOM
nHpOpMAINK) U pPalMOHATbHBIC YpaBHEHUS, CBOJIINECS K HUM, CUCTEMBI JBYX YpaBHEHUI C
JBYMS TIEpEMEHHBIMH.

[IpoBOoaUTE IpOCTENIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHHM, B TOM YHUCIIE C
NpUMEHEHHEeM TpaUUecKuX TMpeICTaBIeHUI (yCTaHABIMBAaTh, WUMEET JM YpaBHEHUE WU
CHUCTEMa YpaBHEHMH pelIeHUs], €CIIU UMEET, TO CKOJIBKO, U TIp.) C OMOPOIl Ha alrOpUTM y4eOHBIX
JEUCTBUU.

[lepexonuTe OT cioBecHOW (GOPMYIHPOBKU 3a7auyu K e€ anreOpanyeckoil MoJenu c
MOMOIIBIO  COCTABIICHUSI YpPaBHEHHS WM CHCTEMBl ypPaBHEHWH, WHTEPIPETHPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJIYYeHHbIN pe3ynbTar.

[TpuMeHsTh CBOMCTBA YHCIIOBBIX HEPABEHCTB ISl CPAaBHEHHMS, OLIEHKH; PEIIaTh JINHEHHbIE
HEpaBeHCTBA C OJHOM NEPEeMEHHOM W HX CHCTEMbI; JaBaTh TIpaUUYECKyl0 HIUTIOCTPALUIO
MHO>KECTBA PEIlIEHNI HEpPaBEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu

OnepupoBath Ha 0a30BOM ypOBHE (YHKIIMOHAIHHBIC TMOHATUS M S3BIK (TEPMHHBI,
CUMBOJIMYECKHE 0003HAYCHHS); OMPEICIATh 3HaueHHWE (PYHKIIMU 10 3HAUYCHUIO apryMEHTa;
OTpeNeNsATh CBOMCTBA PyHKIMH 10 €€ TpaduKy.

. k

Crpouth rpaduky daeMeHTapHbIX (QYHKIME Buga , Y = X2, ¥y = X3,y =+/x , y= =
ONMCHIBATL CBOMCTBA YHMCIOBOM (yHKIMM 1o €€ rpaduky (Opu HEOOXOAMMOCTH C
HAIPABJIAIOIIEH TOMOLIBIO).

9 KJIACC

Yucna u evluucienus

CpaBHUBATh M yIOPAI0YMBATh PAMOHATIBHbBIC U HPPALMOHAIBHBIC YHCIIA.

BoimosiHsTh aprdmMeTrnyeckue ASHCTBHS ¢ PallMOHAILHBIMHU YHCIIAMH, COYCTast YCTHBIC
MUCbMEHHBIC TIPUEMBI, BHITIOIHSAThH BEIYUCICHUS ¢ UPPAIHOHATBHBIMU YHCIIAMH.

HaxoauTth 3Ha4Y€HUsI CTETEHEH ¢ IEBIMH MTOKA3aTe/IIMU U KOPHEH; BBIYMCIIATH 3HAUCHHUS
YHCIIOBBIX BBIPAKCHHUH.

OKpyriasTh JCHCTBUTEIbHBIC YHCIA, BBIMOJHATh MPUKHIKY pE3yJbTaTa BBIYHCICHHH,
OIICHKY YHCJIOBBIX BBIPAKCHUH.

Ypaenenun u nepasencmea

Pemrath nMHEWHBIE W KBaJpaTHBIC YypPaBHEHHS, YPaBHCHHUS, CBOJAIIMECS K HHM,
npocTeiime ApoOHO-paMOHAILHBIE YPABHEHUSL.

Pemrate mpocreiinme cuCcTEMBl JABYX JHHEWHBIX YPAaBHEHHH C JABYMS TIEPEMECHHBIMU U
CHCTEMBI JIBYX YPAaBHEHHIA, B KOTOPBIX OJIHO YPAaBHCHUE HE SBIISETCS JTMHEUHBIM (110 BU3yaJIbHOM
orope).

Pemrate mpocTeiiline TEKCTOBBIC 3alauyd aireOpandeckuM CIOCOOOM C  TMOMOIIBIO
COCTABJICHUS YPABHEHHUSI UJIM CUCTEMBI JIByX YPaBHEHUH C ABYMSI IEPEMECHHBIMHU.



[IpoBoauTh IpOCTEHIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHUM, B TOM YUCIIE C
IpUMEHEHHEM TIpaUUecKuX TMpeACTaBIeHUI (yCTaHABIMBAaTh, MUMEET JH YpaBHEHUE WIU
CHUCTEMA YPAaBHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemate nuHEHiHBbIE HEPaBEHCTBA, KBAJAPAaTHBIE HEPABEHCTBA; M300pakaTh pEIICHUE
HEPABEHCTB Ha YMCJIOBOU MPSAMOM, 3alIMCHIBATH PELICHUE C [IOMOIIBIO CUMBOJIOB.

Pemrate cucTembl JIMHEHWHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIFOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO; M300pakaTh PEILIEHUE CHCTEMbl HEPABEHCTB HA YUCIIOBOM MPSIMOM,
3aIMCBIBATh PEIICHHUE C TOMOIIBI CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPYU PELICHUH PA3IMYHBIX 3a4a4.

Dynkyuu

Pacrnio3naBate (hyHKIMH M3ydeHHBIX BUAOB. [10Ka3bIBaTh CXEeMAaTHYECKH PACIIOIOKECHUE
Ha KOOPJMHATHOM IIOCKOCTH rpadukoB Gpynkumii Buaa: y = kx, y =kx + b, , y =ax? + bx +c, y =

k . . .
Xy = \x, y= ~ B 3aBUCHMOCTH OT 3HAYCHHH K03 (UIIMEHTOB; OUCHIBATH CBOICTBA (PYHKIIU.

Crpouth u u300paxarb cXeMaTHUYeCKd IpaUKU KBaJpaTUUYHBIX (YHKIUH, OMHCHIBATh
CBOMCTBA KBaJPaTUYHBIX (PYHKIUHN MO UX rpauKam.

PacnoznaBath  KkBajpaTHMuHyl0 (QyHKUMIO 10 (opmyne, NPUBOAUTH MPUMEpPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON )KU3HU, PU3NKH, TEOMETPUU.

Apugpmemuueckan u ceomempuueckas npozpeccuu

Pacnio3naBath apupMeTHUYECKyI0 1 F€OMETPUUECKYIO MPOTPECCUU MPHU pa3HbIX criocolax
3a/laHusl.

BbInoyHATE BBIYMCIEHUS C KCIOJIb30BaHUEM (opMyn N-ro ujiaeHa apudmerudyecko u
reOMETPUYECKON TMporpeccui, CyMMbl MEpBbIX N ujeHOB (C OMOpOd Ha CHPaBOYHYIO
nH(pOpMaITUIO).

Pemate 3agaun, cBA3aHHBIE C YUCIOBBIMH MOCIEI0BATENBLHOCTAMH, B TOM YHCIE 3a7a4u
W3 pealbHOM KW3HM (C  HWCHOJIb30BaHWEM  KaJIbKYJIsATOpa, MHQPPOBBIX  TEXHOJIOTHH)









TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (10 'OJAM OBYYEHMUA)

Tematuueckoe IIJIAaHUPOBAHUC U KOJIMYCCTBC 4aCOB, OTBOJHMMBIX Ha OCBOCHHC Ka)KI[OI\/'I TCMBI yqe6Hor0 Kypca

«Anrebpa» ananTUPOBAaHHOW OCHOBHOM 00pa30oBaTEIbHON MPOrpaMMbl OCHOBHOTO 0011IeT0 00pa3oBaHuUs
00y4aromuxcs ¢ 3a1epAKKON ICUXUYECKOT0 Pa3BUTHSI, B IIEJIOM COBIAAAIOT C COOTBETCTBYIOLIUM pa3feiaoM padoueit
porpaMmsbl yueOHOro Kypca « Anredpa» o0pazoBaTeabHOM MPOrpaMMbl OCHOBHOT'O 00IIero o0pa3oBaHus

7 KJIACC
KonuvecTBo yacos JJIeKTPOHHbIE
HauMeHnoBanue a3/71€eJIOB U TeEM 191 OBbIC
Ne ni/m P Konrtpoabnbie | IlpakTuyeckue (1upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIC
padoThI padoTsbI
pecypchl
Yucna u BerancieHus. ParmonanbpHbie bubmuorexa [JOK
1 25 1 0
yucna https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
2 AnreOpanvecKkue BoIpaKEHUS 27 1 0 httos://m.eds00.ru/7f415b90
bu6mmoreka [JOK
3 v 20 1 0
PABHCHITL 1 HepaBeHcTsa https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
4 K . D 24 1 0
OOPAMHATH! H rpadukn. DyHiin https://m.edso0.ru/7f415b90
bubnuoreka [JOK
5 I1 000 6 1 0
OBTOPEHAE I ODOLIIEHIE https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'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 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [IOK
1 4 .K 1
HCJIa ¥ BEIYMCIICHUS. KBaJpaTHBIE KOPHHU 5) 0 0 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 0 0 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHHUSL. 5 1 0 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKEeHHUSL. 15 1 0 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 0 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 0 0 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 v .H 12 1 0
paBHEHMS U HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 o . 5 0 0
YHIUHH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 o 4 9 0 0
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 606 6 1 0
OBTOPCHHE 1 GLODIEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'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 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Uucna v Beruncienus. JleicTBUTENbHBIE 9 0 0 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 14 1 0 bubnuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 0 bubmuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 b .H 16 1 0
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1 0
S https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YucoBble HOCIEA0BATEIBHOCTH 15 1 0 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 0 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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










7 knacc (ae meree 102 )

HasBanmue

paszaesia (TeMbl)
Kypca (4Huci10

OcHoBHOE€ CoacpiKaHuE

OcHOBHbIE BUIbI €ATEJIbHOCTH oﬁyqaloumxm

4acoB)
Yucaam [ToHsiTHE PalMOHATILHOTO YHKCIA. CucreMaTH3HMPOBATH M 000ralIaTh 3HAHUSA 00 OOBIKHOBEHHBIX
BBIYHCJICHHUS. ApudmMernueckue JeHCTBUSI ¢ pallUOHATLHBIMHU YUCTIAMHU. U JICCATUYIHBIX APOOSX.
PanmnonajnHbIe CpaBHeHMe, YIOPSIIOYMBAHNUE PAITMOHAIBHBIX YHCET. CpaBHUBATBH M YNOPSIA0YMBATH APOOM, ITpeoOpa3oBLIBas MpU
qyucaa CrerneHb ¢ HaTypallbHBIM TTOKa3aTeJIeM. HEOOXOJAUMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 9) Pemenne ocHOBHBIX 3a7jad Ha ApoOHU, IPOLEHTHI U3 PeaIbHOM | OOBIKHOBEHHBIE B JICCATHYHBIC, B YACTHOCTH B OCCKOHCUHYIO

IIPAKTUKH.

[Ipu3Hakn  nenTUMOCTH,  Pa3JIOKEHMS
HaTypaJbHBIX YHUCCII.

PeanbHubie 3aBHCUMOCTH. [Ipamas
MPOMOPLIUOHAIBHOCTH.

MHOXUTEIIN

JECSITUUHYIO IPOOb.

IlpumensaTs  pa3HooOpa3Hble  CHOCOObI M NPHEMBI
BBIYHMCJICHUSA 3HAYEHUI APOOHBIX BbIPAMKEHMH, COACPKAIIUX
OOBIKHOBEHHBIE U  JIECSATUYHbIE JApOOM: 3aMEHATb IpHU
HEOOXOAUMOCTH  JIECATUYHYIO  JpOoOb  OOBIKHOBEHHOW |
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJUTH BhIpaXKeHUE K (Gopme,
HauOosiee ymoOHOW ISl  BBIYMCIICHHWH, MpeoOpa3oBHIBATH
JIpOOHBIE BBIPAKEHHUsSI HA YMHOXKEHHME M JIeN€HUE AECATUYHBIX
npoOelt K NeHCTBUAM C LENIBIMU YHCIIaMU (TIPH HEOOXOJUMOCTH €
HalpaBJISIOLIEH TOMOILIBIO).

IIpuBoanTL 4HC/IOBbIe U OYKBeHHbIe NPHMepPbl CTEHEHU C
HaTypaJbHbIM IOKa3aTeleM, OOBSCHsS 3HAYEHUS OCHOBAHHUSA
CTENEHHU U IOKa3aTelsl CTENEeHU, HaXOJIUTh 3HAUYEHUsS CTeleHel

Biza @ (a — 711060€ PAaMOHANBHOE YHCIO0, N — HATypalbHOE
YHCII0) C ONIOPO Ha CIIPaBOYHYIO MH(OpPMAIHIO.

[TonumaTh cMbICA 3anMCcH 0OJbIIMX YHCET € TNOMOUILIO

JAeCATHYHBIX Apodeii U creneHer unciaa 10, npUMEHATH UX B

peajbHbIX CHTyalusiX.

IIpuMeHATH NPU3HAKY IE€IMMOCTH, PA3JI0KEHHS HA MHOXKUTEIN
HaTypaJIbHBIX YHCEIL.

Pemats npocreiimme 3aa4M Ha YaCTH, IPOLIEHTHI, IPOTIOPLUH,




Ha HAaXOXJeHUe ApoOH (MPOIEHTA) OT BETUYNHBI U BETUYUHBI T10
e€ apobu (mporueHTy), Apodu (TPOIeHTa), KOTOPBIA COCTABIISET
oiHa BenuuuHa oT aApyroil. IlpuBoauTh, pa3éuparts,
OLIEHMBATDH PA3JINYHbIC PEIICHHUS, 3allUCHU PEIIEHUH TEKCTOBBIX
3az1a4.

PacnozHaBaTh M 00BSACHATH, ONIUPASCH HA ONIPECIEHUS, IPSAMO
IPONOPLUOHANIbHBIE u 00paTHO MIPONOPIIMOHATIbHBIE
3aBUCUMOCTU MEXJYy BEIMUYMHAMU; MPUBOJAMTH MPUMePbI 3TUX
3aBUCUMOCTEH M3 peajbHOr0 MHUpPA, M3 JPYruX Yy4eOHBIX

IIPEMETOB.
Pemare mpocreiirie NpakTHKO-OPHEHTHUPOBAHHbIC 3a1a4H
HAa  aApoom, NPOLEHTHI, NpAMYI0 U o0paTHy10

MNPpONMOPUUOHAIBHOCTH, IPOMMIOPIMHA.

AJiredpanueckue
BBIPaKeHH A
(27 v)

bykBenHbIe BelpaxkeHus. [lepemennsbie. /JlonmycTuMble 3HaUYEHN
nepeMeHHbIX. DopMyIibl.

[IpeoOpazoBanue OYKBEHHBIX BBIPAKEHUH, PACKPBITHE CKOOOK
U IIpHUBe/IEHUE TIOJJOOHBIX ClIaraeMbIX.

CBoiICTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.
MHorousneHsl. Cnoxenue, BBIYMTAHUE, YMHOKEHHE
MHOroujaeHoB.  DopMynbl  COKpallEHHOIO  YMHOEHHSL.
Pa3noxxeHne MHOro4J€HOB HA MHOKUTEIH.

OBaanerb Ha 0a30BOM YPOBHE anredpandecKou
TEPMHUHOJIOTUE WU CHUMBOJIMKOW, NMPHMEHATH €€ B Mpolecce
OCBOEHUS y4eOHOTO MaTepuaa.

HaxoauTh 3HaueHHs OYKBEHHBIX BBIPAKEHHM NpHU 3alaHHBIX
3HaYEHUSIX OYKB; BBIMOJIHATH BHIYUCIECHUS IO (opMyIiam.
BbInoJHATHL 1peoOpa3oBaHUs 1EJIOTO BBIPAKEHHUS] B MHOTOWICH
MPUBEICHNEM MOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOJHATL yMHOXXEHHE OJHOWIEHA HAa MHOTOWIEH U
MHOTOYJIEHA Ha MHOTOWIEH, NPUMEHAATh (OpMyJbl KBajpara
CyMMBI M KBaJpaTa pa3HOCTH C OIOPOM Ha CIPABOYHYIO
uHpopMaIuio.

OcyliecTBIATH Pa3joKEHHE MHOTOWIEHOB HAa MHOXHUTEIU
myTéM BBIHECEHHMSI 32 CKOOKH OOIIEro MHOXUTENs, IPUMEHEHHS
dbopMynbl  pa3HOCTH  KBaApaTtoB, (GOpMYyd COKpaIIEHHOTO
YMHO>KEHHS C OMIOPOil Ha CIIPaBOYHYIO HH(OPMAILIUIO.
I[IpumensiTh mnpeoOpa3oBaHHEe MHOTOWIECHOB [UIS PEIICHUS
pa3MYHBIX 3aJa4 W3 MAaTeMaTHK{, CMEXHBIX IMPEIMETOB, W3
peanbHOM NPAKTUKH.

3HAKOMHUTBCS C HCTOPHUEH Pa3BUTHS MATEMAaTHUKHU.




YpaBHeHus1
U HEPaBEHCTBA
(20 v)

VYpasHeHue, IIpaBUIIa npeoOpa3oBaHuUs YpaBHEHMUH,
PAaBHOCHUIIBHOCTb YPaBHEHU.

JIuneliHOE ypaBHEHHE C OJHOU ITEPEMEHHOMN

IIEPEMEHHOM, PEIICHUE JIMHENHBIX ypaBHEeHUN. Pemenne 3anau
C IOMOIIBIO YPaBHEHHUH.

Jluneiinoe ypagnenue ¢ 08yMs NnepemMeHHbIMU U €20 2PAGUK.
Cucrema IByX JUHEHHBIX YpaBHEHUH C IBYMs IIEpEMEHHBIMHU.
Pemenne cucrem ypaBHeHUH CrocoOOM TIOJACTAHOBKUA U
CIOCOOOM CIIOKEHUSL.

Pemate IMHEHHOE ypaBHEHHE C OJTHOM IIEPEMEHHOM, NIPUMEH s
NPaBUJIa [1EPEX0/1a OT UCXOJHOTO YPABHEHUS K PABHOCHIBHOMY
emy Oouee npoctoro Buja. [IpoBepsiTh, SBISIETCS 1M KOHKPETHOE
YHUCJIO0 KOPHEM YPaBHEHHS.

IlopOupars mpuMepbl map 4YHCEN, SBISIOUIUMXCA PEIICHUEM
JIMHENHOI'O YPAaBHEHUS C ABYMsI IEPEMEHHBIMMU.

Crpouth B KOOPAWHATHOW IUIOCKOCTH TpaduK JHHEHHOTO
YpaBHEHHUS C JIByMSl NEPEMEHHbIMU (IIpU HEOOXOIUMOCTH C
MCIIOJIb30BAHUEM CMBICIIOBOM ONOpHI); MOJIb3YSACh TIpapUKOM,
NPUBOAUTH MPUMeEPbI PELICHUS YPaBHEHHUS.

HaxoauThs pelmieHue CHUCTEMBI JBYX JIMHEMHBIX YpaBHEHUH C
JBYMs IEPEMEHHBIMU C OMOPOIl Ha aITOPUTM YueOHBIX NEHCTBUI.
CocTaBJiSITh U pemiaTh ypaBHEHHE WM CUCTEMY YPaBHEHUH 110
YCIOBUIO 3aJa4¥, WHTEPHPETHUPOBATH B COOTBETCTBHUHM C
KOHTEKCTOM 3a/1ayd TOJIYYCHHBI pe3yJapTaT C ONOpPOd Ha
BOIIPOCHBI ILJIaH.

Koopaunartsi
u rpadpukm.
D yHKUUHA
(24 a)

Koopnunara Toukn Ha mpsiMoi. YMCIOBBIE TPOMEXYTKH.
PaccTosinne Mexay IByMs TOUKaMH KOOPJIUHATHOW MPSIMOM
[IpsiMoyronpHas cucremMa KOOpAUHAT Ha MJIOCKOCTH. [Tpumepst
rpadukoB, 3agaHHbIX hopMyaamu. UteHue rpaukoB peaabHbIX
3aBUCHUMOCTEH.

[Tonsatue ¢ynkuuu. I'padux dynxkumm. CBoiicTBa (GYHKIUH.
Jluneitnass  ¢ynkums. Iloctpoenue rpaduka aHHEHHON

byukiuu. I'paduk ynknuu y = kX + b.

HN3o00paxkath Ha KOOPJMHATHOM NPpAMOI TOYKH,
COOTBETCTBYIOLIME 33JaHHBIM KOOpPJMHATAaM, Jy4d, OTPE3KH,
MHTEPBAJIbI; 3aIIMCHIBATh X HA aIreOpandyecKoM s3bIKe.
OTMeyaTh B KOOPIAMHATHOH MJIOCKOCTH TOYKH IO 33aHHBIM
KOOPJAMHATaM; CTPOUTHh TI'paUKH HECIOXKHBIX 3aBUCHMOCTEH,
3a7aHHBIX (QOPMYTaMH, B TOM YHCJIE C MOMOIIBIO ITH(PPOBBIX
1a00paTOPHIA.

I[IpumeHsiTh, M3y4YaTh NPEMMYIIECTBA, WHTEPHPETHPOBATH
rpaduyeckuii criocod MpeACTaBICHUS M aHAN3a Pa3HOOOpa3HOH
KU3HEHHOI WHpOPMAIHH.

OcBauBaTth Ha 6a30BOM YpOBHE MOHATHE (PYHKIMH, OBJIaCBATH
(GYHKIIMOHATIBHON TEPMHUHOJIOTHEH.

Pacno3naBath nuHeitHyto QyHknuio Y = kx + b, omucwiBaTh
e€ CBOICTBa B 3aBHCUMOCTH OT 3HaueHuil kodddunnentos K u b
(Tpu HEOOXOAMMOCTH € OTIOPO Ha aJITOPHUTM MPABUIIA).
Crpours rpadpuku muHeriHOH QpyHkuny, Gyakmuny = kx + b




Hcnoab3oBaTh HH(PPOBHIE pecypehl IS TOCTPOSHUS I'padHKOB
(byHKIUI 1 U3ydeHHs] X CBOKCTB.

IIpuBOUTH IPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B pEabHBIX
IIPOLIECCAX U SABJICHUSX.

IloBTOpEHUE
H 00001eHHE
(69

[loBTOpEHNE OCHOBHBIX MOHATUN U METOAOB Kypca / Kiacca,
0000111eH1e 3HAaHUH.

BbiOuparh, NpPUMEHATH CHOCOOBI  CpPaBHEHUS  YUCEIl,
BBIYUCIICHUH, npeoOpa3oBaHUil  BBIPAKEHUH,  pelIeHus
ypaBHEHUH TTPU HEOOXOTUMOCTH C HAMPABIIAIONICH MOMOTIIBIO.
OcymecTBaAAATE CAMOKOHTPOJIb BBITNOJHAECMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3ylibTaTa BBIYUCICHHH, MpeoOpa3oBaHUi,
MTOCTPOECHUM.

PemiaTes npocreifme 3a1a4m U3 pealbHON )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHMA Ui DPEIICHHs 3a4ad U3 JIPYrux
IIPEMETOB.

Pemars mnpocreiilie TEKCTOBbIE 3aJa4M,
BbIOHPATH CIIOCOOBI PEIICHUS 3a/1a4H.

CPaBHHUBATD,

8 kiacc (He menee 102 u)

HazBaumue
pa3naesa (TeMbl)
Kypca (4HcJ10

OcHoOBHOE coiep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00YYAKOIIUXCH

4acoB)
Yucaa n KBanpatHslit kKopeHb u3 uucina. [lowamue 06 uppayuonanrorom | @opMyJIMpoBaTh onpeaeseHne KBaJpaTHOIO KOPHS U3 4HcIa,
BBIYMCJICHHA. uucne. [lecamuunvie npuOIUNCEHUS UPPAYUOHATILHBIX YUCEIL. apru(METHYECKOTO KBaJPaTHOTO KOPHS MpU HEOOXOIUMOCTH C
KBaaparubie Heticmeumenvhule uucna. Cpagnenue oelicmeumenbHulX yucesl. |BU3yalnbHON OMOPOH.

KOPHHU

ApupmeTrueckuil KBaJpaTHbIN KOPEHb.

HpI/IMeHﬂTL onepanruilo HMU3BJICYCHHUA KBAJAPATHOI'O KOpPHA U3




(1549) VYpaBHeHue Buja X° = a. YKCIIa, MCTOJIb3YH IPU HEOOXOIUMOCTU KAJbKYJIATOP.
CaoiicTBa apu(METHIECKIX KBaJIpaTHbBIX KOpHEU. |OneHMBaTh  KBaJpaTHbIE KOPHU LENbBIMU  UYUCIAMH U
[IpeoOpa3oBaHre  YUCIOBBIX  BBIPAKEHUH,  COJEPXKAIIMX | AECATUUHBIMU JPOOSIMH.
KBa/IpaTHbIE KOPHH. CpaBHUBaTL M YNOPSA0YUMBATH  pAlMOHAIbHBIE U
UppalMOHAIIbHBIE YHCIIA, 3alIMCAaHHbIE C TIOMOILBIO KBAJPaTHBIX
KOpHEH Ipu HEOOXOIMMOCTH € HAIPABJIAIOLIEH TOMOIIBIO.
HccnenoBary ypaBHEHHE x2 = a, HaxXOAWTh TOYHBIE U
npubnmxEHHBIe KopHH ipr a > 0.
HccaenoBarb CBOMCTBA  KBAaAPATHBIX KOpPHEH, IPOBOISA
YHUCIIOBbIE 3KCIIEPUMEHTBI C HCIOJIb30BAHUEM KaJbKYyJIsATOpa
(KOoMIIBIOTEDPA).
IlpumensaTs cBoiicTBa apuMeTHYECKHUX KOpHeH 14
npeodpPa30oBaAHUA BbIPAKEHUI.
BeinmotHATL mpocTeiiline MpeodpasoBaHUsl  BBIPAKECHU,
coepalux KBaJApaTHbIE KOPHU. BbeIpakaTb NepeMeHHbIE W3
TEOMETPUUECKUX U (PU3nUecKuX (GOpMYI MPU HEOOXOTUMOCTH C
OIOPOI Ha MPABUJIO.
BopryucasaTh 3HAYEHHUS BBIPAKECHHUM, COAEPKAIIMX KBAJAPATHBIE
KOPHH, UCIIOJIb3Ysl PU HEOOXOAUMOCTH KaIbKYJISATOP.
HUcnoab3oBarh B XOJE€ peLIEHUs 3a4a4 3JIEMEHTapHBIE
MPEJICTABICHUS, CBSI3aHHBIE C MPUONMKEHHBIMU 3HAUYCHUSMU
BEJINYMH.
3HAKOMHUTBHCS C UCTOPUEH Pa3BUTHS MATEeMaTHKH.
Yucaa u Crenens ¢ nensiM nokasareneMm. CTaHnapTHas 3anuch yuciaa. | PopMyJupoBaTh ONpeaeaeHHe CTEIIECHU C LIEJIbIM [T0Ka3aTeleM
BbIYMCJICHHSL. Pa3zMepbl 00BEKTOB OKPYKAIOIIETO MHpa (OT AEMEHTApHBIX | (IIPU HEOOXOIMMOCTH 110 BU3YaJIbHOM o1ope).
Crenennb YacTHUI] 10 KOCMHUYECKUX OOBEKTOB), JUIMTENLHOCTh IpolieccoB | [IpeacTaBiasiTh 3anmuch OOJIBIIMX U MAJIBIX YKCEN B CTAHIAPTHOM
C HeJIbIM B OKPY’KaroIlleM MHpE. Bujge. CpaBHHMBATBL uncla M BEIUYMHBI, 3allMCaHHBIE C
NoKa3areJjieMm CBOJiCTBa CTENIEHH C LIEJIBIM [TOKA3aTEIEM. UCI0JIb30BaHueM crenenu 10.
(7 9) Hcnonb3oBarh 3amMch 4YKMCEN B CTAaHJAPTHOM BHJIE JUIA

BBIPQXKEHUSI pa3MepoB OOBEKTOB, JIUTEIBHOCTH MPOIECCOB B
OKpYKaroIleM MUDE.
DopMyJIHPOBATh, 3aNUCLIBATL B CUMBOJINYECKOl ¢opme 1




HWIIOCTPUPOBATL NpUMEpaMHu CBOICTBA CTEIICHU C OCJIbIM

nokasareieM (IIpM  HEOOXOJAMMOCTHM C  HCIOJIb30BAHUEM
BU3YaJIbHON OMOPBHI).
IIpumensiTe  cBoOMicTBa CTENeHM Uil  [PeoOpa3OBaHUS

BBIPDQKCHUM, COACpKAIIUX CTEINEHU C LEIbIM II0Ka3aTelleM C
UCIOJIb30BAHUEM  CIIPAaBOYHOM HH(popMauuu. BpINOJIHATH
AEHCTBUA C YHCIAMH, 3allMCaHHBIMM B CTaHAAPTHOM BHJIE
(YMHOXEHHE, [IeJICHHUE, BO3BEICHHE B CTEIICHB).

Aareopanuyeckne |KBanparHbeiii TpéxuieH. Pasnmoskenue kBagpaTHOro TpéxwieHa |Pacmo3HaBaTh — KBaJpaTHBIM — TPEXWIEH,  YCTaHaBIMBATh

BbIpaKeHMUSI. Ha MHOUTEIH. BO3MOJKHOCTB €0 Pa3IOKEeHHS Ha MHOKUTEITH.

KBagparubii PacknaapiBaTh Ha MHOMKMTEJNM KBAJIPATHBIA TPEXUIEH C

TPEXUJIeH HEOTPHIIATEIbHBIM JIUCKPUMUHAHTOM TPU HEOOXOTUMOCTH C

5w OTIOPO¥ Ha AJITOPUTM IpPaBHIIA.

Adaredopanuyeckue | AnreOpandeckas ApoOb. JlomycTUMbIe 3HaYEHUs IEPEMEHHBIX, | 3anuchIBaTh anreOpanveckue BeipakeHus. Haxoaurh o6mactb

BbIpaKeHMUS. BXOJSLIUX B ainredpanyeckue BoipaxkeHus. OCHOBHOE CBOMCTBO | OTIpEAETICHUS pallMOHATIBHOTO BHIPAXKEHUS.

Adredopandeckasi | anredpanyeckoit apoou. CokpaiieHue qpooeil. BbINOJIHATL YKMCIOBBIC TOJICTAHOBKA M BBIYUCJASATH 3HAUYCHUE

Apoob Crnoxenue, BBIYMTAHHUE, YMHOXKEHHUE u JeNieHre | ApoOu, B TOM YHCIIE C TIOMOIIBIO0 KaJbKYISATOPA.

(15 g) anrebpanueckux npobeil. I[IpeoOpazoBanue BbIpaxkeHUil, | POPMYJIHPOBATH OCHOBHOE CBOMCTBO areOpanveckoi qpoou u

coJiepKalux anredpandyeckue Ipoou. NPUMEHSATH €ro JJs npeoOpa3zoBaHus Apooeii.

BbinoJHATL JelicTBUSL C anreOpanvyeckuMu JApoOSIMH TpU
HEOOXOIUMOCTH C HampaBisoomed mnomouipio. Ilpumensars
npeoOpa3oBaHus BRIpAXKEHHUM Ui pelieHus 3ajady. BuipakaTb
nepemeHHbie u3 Qopmyn (PU3NYECKUX, TEOMETPUUYECKUX,
OTHCHIBAIOIIUX OBITOBBIE CHUTyallUH) HpU HEOOXOJAUMOCTH C
HaIpaBJISOIIEH TOMOILIIO.

YpaBHeHnust KBanpatHoe ypaBHenue. HenonHoe kBagpaTHoe ypaBHeHue. | Pacmo3naBaTh KBaJpaTHbBIE YpaBHEHUS.

U HEPaBEHCTBA. dopmyna KOpHEN KBaJpaTHOTO ypaBHEHHUs. Teopema Buema. |3anuchiBaTh (OpPMYJy KOpHEH KBaJpaTHOTO YpaBHEHWS,

KBaaparubie Pemenne ypaBHeHMi, cBOIAIMXCSA K KBagpaTHbIM. [IpocTeiimme | pemiath KBaJpaTHbIe YPaBHEHUs]I — TOJHBIE U HETOJHbIE (C

YPaBHeHHS IPOOHO-PalMOHAIBHBIE YPABHEHUS. MCIIOJIb30BaHNEM CIPABOYHON MHGPOPMAITIH).

(15 9) Pemenne TEKCTOBBIX 3ajgady € IOMOINBIO KBaApaTHbIX |[IpoBoauTh mpocTeiilime  MccaeI0BaHUsI  KBaJPaTHBIX




YPaBHEHUH.

YPaBHEHUM.

Pematy ypaBHeHuUs, CBOJSIINECS K KBAJPAaTHBIM, C IIOMOLIbIO
npeoOpa3oBaHUil U 3aMEHOM IEPEMEHHOI € OMOPOil Ha AITOPUTM
IpaBuUIIa.

Habnogate M aHaJIM3MpoOBaTh CBS3b MEXKIYy KOPHSIMU H
K03 PuIMEeHTaMH KBaJPaTHOTO YPaBHEHHUS.

IIpumenamo meopemy Buema on4 peuienus
3a0a4 (¢ ucnonb3o8anuem oopasya).

Pemate TekcTOBBIe 3agaum  anreOpanyeckuM CIOCOOOM:
NEPEXOJIUTh OT CJIOBECHON (DOPMYIHMPOBKU YCIOBHS 3aJaud K
anredpandyeckol MOJAENU MyTEM COCTaBIIEHUS ypaBHEHHS (IpU
HEOOXOOUMOCTH C  HalpaBJSIIOIIEH MOMOIIbI0);  pelaTh
COCTAaBJIEHHO€ YpaBHEHUE; HHTEPIIPETUPOBATH PE3yJIbTaT.
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHSI aareOpsbl.

YpaBHeHust JluneiiHoe ypaBHEHHE C ABYMs IEPEMEHHBIMHU, €ro rpaduk,|Pacno3HaBaTh TUHEHHbIEC YpaBHEHHS C IBYMsI IEPEMEHHBIMHU.
U HepaBeHCTBA. MIPUMEpPBI PELICHUS] YPABHEHUM B LEJIBIX YHCIIAX. Crpouthb rpaduKku JHMHEWHBIX YpaBHEHHI, B TOM 4HCIE
Cucrembl Pemenune cuctemM [aByX JUHEHHBIX YpaBHEHHUH C JBYMs|HCHOJb3ysl HU(pPoBbIe pecypebl (IpU HEOOXOAUMOCTH C
YPaBHEHUi MePEeMECHHBIMU. [IpuMepbl pelIeHUS CHCTEM HEJIMHEHHBIX | OTIOPOi Ha aJrOpUTM Y4eOHBIX IEHCTBUI).
(13 v) YPaBHEHUH C ABYMsI IEPEMEHHBIMH. Paznuuare napajuienbHble M MEpeceKaromuecs MpsMble Mo UX
I'pagpuueckas  ummepnpemayus  ypasHenus ¢  08yMs|ypaBHEHUSIM.
nepeMeHHbIMU U CUCeEM YPAGHEHULL C 08YMsl NepeMeHHbLMU. Pemiatp cuctembl JABYX JIMHEHHBIX YypaBHEHUH C JIByMs
Pemienne TeKCTOBBIX 3a71au C MOMOIIBIO CUCTEM YPABHEHHI. MIEPEMEHHBIMU TIOJICTAHOBKOM U CII0KEHUEM.
Pematp npocreiiime CUCTEMbI, B KOTOPBIX OJHO U3 ypaBHEHUI
HE SIBISIETCS JIMHEHHBIM MPU HEOOXOIUMOCTH C HampaBIsIoLIei
MTOMOIIKIO.
Ilpueooumsv  cpaghuueckyro  unmepnpemayur)  peuieHus
YpaeHerus ¢ OSyM}l NEePEMEHHbIMU U cUcCmem prl8H€Hl/llZ C aGyMﬂ
nepemeHHbiMU.
Pemiath TeKkcTOBBIE 32/1a4H aNTeOpPAUYECKUM CIIOCOOOM.
YpaBHeHnust UucnoBble HEPaBEHCTBA U UX CBOMCTBA. D opMyIHPOBATH CBOliCcTBa YHUCIIOBBIX HEPaBEHCTB,

¥ HepaBeHCTBA.

HepagseHcTBO ¢ 01HOM IepeMeHHON. JIMHEeHbIe HEpaBEHCTBA C

HUJUTIOCTPUPOBATH UX HA KOOpIIHHB.THOﬁ Hp}IMOﬁ.




HepaBencrBa OJIHOH mepeMeHHOW M ux peuieHue. CUCTEMbl JMHENWHBIX IIpuMeHATH CBOCTBA HEPABEHCTB B XOE PELLIEHUS 3a/1a4.
(12 9) HEPABEHCTB C OJIHOW IEPEMEHHOM U UX PEUICHUE. Pemiars uHElHBIE HEpPAaBEHCTBA C OJHOM MEPEMEHHOM,
N300pakenue penieHns TMHEHHOTO0 HEPAaBEHCTBA M UX CHCTEM | M300pakaTh pelIeHNEe HEPABEHCTBA HA YHCIIOBOU TPSMOIA.
Ha YUCJIOBOM IIPSAMOM. Pemath cucteMbl JIMHEHHBIX HEPABEHCTB, U300paKaTh peIlIeHUE

CUCTEMBI HEPABEHCTB HA YMCJIOBOU MPSAMON IPU HEOOXOIMMOCTHU
C BU3YaJIbHOM OIOPOIA.

DyHKIUH. [lonste ¢ynknuu. O6nacTe ONpeneneHus U MHOXKECTBO Hcnonb3oBarth  (QYHKIMOHAIbHYIO  TEPMHHOJIOTHMI0O H

OcHoOBHBbIE 3HaueHni QyHkIuu. CriocoObl 3a1anust GyHKITHIA. CHMBOJIUKY.

MOHSTHSA I'paduk pynkumu. CpoiicTBa QyHKIMHU, UX OTOOpaxeHHe HA | BuIYMCAATHL 3HAYeHHst QYHKIUH, 3aaHHBIX (GopMyliaMu (TIpu

59) rpaduxke. HEOOXOUMOCTH HCIIOJIb30BAaTh KaJIbKYJIATODP); COCTABJIATH
TaldIMIbI 3HAYEeHUH QYyHKIUY.
Crpouth no Toukam rpapukmn GyHKIHA.
OnuceiBath cBOlicTBa (DYHKIMHM Ha OCHOBE €€ rpaduueckoro
MPEACTABJICHUS] TPH  HEOOXOJUMOCTH C  HAIMpaBIISAIONICH
ITOMOIIBIO.
Hcnoab3oBath  (QYHKIMOHAJIbHYIO  TEPMHHOJOTHIO U
CHMBOJIHKY.
HccaenoBarp mnpuMepsl IpaduKoB, OTPaKAIOLUIMX peajbHbIE
npoueccsl U sBieHusA. IlpuBoaMTH NpHMeEpPbI IPOLECCOB U
SBJICHUH C 3aJaHHBIMHU CBOICTBaMHU.
Hcnonp30BaTh KOMIBIOTEPHbIE NPOIPAMMBbI ISl TOCTPOCHHUS
rpauKoB QYHKIMHA U U3y4EHUS UX CBOICTB

DyHKUUH. Urenue wu mnocrpoeHue rpadukoB ¢yHkuui. Ilpumeps! | HaxoanTs ¢ moMombio rpaguka QyHKIMK 3HAYCHUE OJTHOU U3

Yucnosbie rpaduKoB QYHKIHH, OTPasKAOLINX pealIbHbIE IPOLIECCHI. paccMaTpUBaEMbIX BEJIMYUH 110 3HAYEHUIO JIPYTrOil.

GyHkuun OyHKUIMH, OTIMCBHIBAIOLINE IPSIMYIO u 00paTHyIO | B HECIOKHBIX CiIydasx BbIpaxaTbh (popMyJioii 3aBHCHMOCTH

(9 9) IPONOPLMOHANIBHBIE 3aBUCUMOCTH, UX rpaduku. ['unepbosa. | Mexay BeTMUYMHAMU.

I'padux Gpyskuuny = X
Oy y = X%,y = x5,y = Vx, Y :";; epaghuueckoe
peuienue YypasHeHull u cucmem ypaeHeHuil.

OnuceiBaTh XapakTep HW3MEHEHMs OJHOW BEJIMYMHBI B
3aBUCUMOCTHU OT U3MEHEHHUs Ipyroi

Pacno3snaBatrs Buapl uzydaemblx ¢QyHknuil. Iloka3biBaTh
CXeMAaTHYEeCKH II0JIO)KCHUE Ha KOOPAWHATHOM IIJIOCKOCTH
rpadukoB QyHKIUH BUga: y = X2, y = X3,




y = \/ X, Yy = k;

Hcnoab3oBaTh QYHKIHOHAIBHO-TPaGUYECKHE
NMpeACTABJIEHUS ISl PELICHUS U UCCIIEI0BAaHUs YPAaBHEHUH U
CHUCTEM YPaBHEHUM.

IIpumensite nugpoBbie pecypebl AT MOCTPOCHUS I'papuKOB
(GyHKIMH.

IToBTOpEHUE
H 00001eHHE
(69

[ToBTOpEHNE OCHOBHBIX TIOHATHH W METOJOB KypcoB 7 u 8

KJ1aCCOB, 0000IIIeHNE 3HAHUI.

I[IpuMeHATH cMOCOOBI CpaBHEHUS YHCEN, BBIYUCICHUH,
npeoOpa3oBaHUil BBIPAXKEHUM, pEIIEHUS] YpaBHEHUH.
OcymecTBaAATE CAMOKOHTPOJIb BBINOJHAECMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3ysibTaTa BBIYUCICHHH, MpeoOpa3oBaHUi,
MTOCTPOCHUM.

Pemate 3agaum M3 peanbHOW JKM3HM, TIPUMEHSATH
MaT€MaTHYECKHe 3HAHUS JUIS peHIeHUs 3a7ad M3 JIPYyrux
IIPEMETOB.

Pemars TekcTOBBIE 32/1a4U, CDAaBHUBATH, BHIOUPATH CIOCOOBI
peLIeHUs 3aJa4H.

9 kiaacc (He meHee 102 u)

HazBaumue
pa3naesa (TeMbl)
Kypca (4HcJ10

OcHoOBHOE coiep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00YYAKOIIUXCH

4acoB)
Yucaa n PanmonanbHble 4McHa, uppayuoxaibhblie ducia, KorneuHvle u|Pa3BUBaThL NpPeICTABJeHUs] O 4YHCIaX: OT MHOXECTBa
BBLIYHCJICHHS. beckoneynvle oecsamuytvie opoou. MHoowcecmeo | HATypanbHBIX YUCEN JO MHOKECTBA JCHCTBUTEIBHBIX YHCEIN.
JleficTBUTEbHBIE | Oelicmeumenvusvlx  uucel, OelicmeumenvHvle yucia Kaxk|(O3HAKOMHTbCS c BO3MOKHOCTBIO MPEJICTaBICHUS
qJHCIa beckoHeuHvle decsimuunvle OpodU. B3aumno 0OHo3HAYHOE JNEHCTBUTENLHOTO YHCIa Kak OSECKOHEUHOU JeCATUYHOU ApoOw,




(9w

coomeemcmeue mMexHcoy MHOHCECMBOM OeUCMBUMENbHbIX YUCe]
U MHOJCECMBOM MOYEK KOOPOUHAMHOU NPAMOLI.

Cpasnenue  Oelicm8UMENbHLIX — YUcCel,  apu@memuyecKue
oeticmeusl ¢ 0eucmeumenbHbIMU YUCIamu.

[TpubmmkEHHOE 3HAYCHNE BETMYUHBI, TOYHOCTH TPUOJIMKEHUSI.
Oxpyriienne uyucen. [lpukuaka W OICHKA PE3yIbTaTOB
BBIUHCIICHUM.

NPUMEHATHh JICCATHUYHbIC NPUOIMKEHUS PALUOHATIBHBIX U
UPPALMOHATIBHBIX YHCE.

3anucvieams, CcpagHusambo u ynopaoouueamsp
Oeticmeumensvhvle YUcda.

BpinoiHATL, coyeTas YCTHbIE W THUCHBMEHHBIE TPUEMBI,
apupMeTryecKkre [efiCTBUS C palMOHAIbHBIMU YHCIIAMU;
HAXOAMTh 3HAYEHUS CTEIEHEN C UEIbIMU I[OKA3aTesIMU U
KOPHEH; BBIYMCJIATH 3HAYCHUS YUCIOBBIX BHIPAKECHHIA.
Honyunth mnpeacrabBjieHHe O 3HAYUMOCTH JICHCTBUTEIIbHBIX
YHCEJT B MPAKTUYECKOU AEATETbHOCTH YEJIOBEKA.
AHAIM3UPOBATHL M /1eJaTh BbIBOABI (II0CJ€ COBMECTHOIO
aHAJIN3a) O TOYHOCTU MNPUOIMKEHHS NEHCTBUTEIHHOTO 4YHCIa
MIpU PENICHUH 3a/a4.

OKpyrisiTh JIeHCTBUTEIHHBIE YKCIIA, BBINOJHATH NMPHUKHIKY
pe3yabTara  BBIYMCICHHH, OHEHKY 3HAYCHWH  YHUCIOBBIX
BBIPAKECHUIA.

3HAKOMUTHCS C HICTOPUEH pa3BUTHA MAaTeMATHKU.

YpaBHeHus JIuneliHoe ypaBHeHuUe. Penienne ypaBHEHNUH, CBOIIIUXCS K OcBauBarh, 3allOMMHATL MW NPHMEHATH TIpaduUecKue
U HepaBeHCTBA. JIMHEHHBIM. MeTOoAbl MPHU PELICHUH ypaBHEHUI, HEPaBEHCTB U HUX CUCTEM
YpaBHeHus KBanpatnoe ypaBHeHue. Pemienve ypaBHEHUH, CBOISIIMXCS |(MpU HEOOXOOUMOCTH C ONOPOMl HA aIrOpUTM  Y4EOHBIX
¢ OTHOM K KBaJpaTHbIM. bUKBa/ipaTHbIEC YpaBHEHMUSI. neicTBUil).
nepeMeHHOMI Ilpumepvl  pewenus ypasHenuti mpemveu u uemeépmoti | PacnozHaBaTh Lebie U IpOOHBIC ypaBHEHHUSI.
(14 a) cmeneHetl pasznodiceHuem Ha MHONICUMETU. PemiaTte JiMHeliHbIe W KBaJApaTHbIe YPABHEHUsI, YPAaBHEHUS,
Pemenue npoOGHO-paliOHAIBHBIX YPABHEHUH. CBOJSIIMECS K HHM, THpocTeiue ApoOHO-pallMOHANBHBIC
Pemenne TekcTOBBIX 3a7a4 anredpanyeckuM METOIOM. YpaBHEHUS.
IIpensiaraTh BO3MOHBIE CIIOCOOBI PEIICHHS TEKCTOBBIX 3aiad,
o0cy:kIaTb HMX M PpelaTh TEKCTOBbIE 33/laud  Pa3HbBIMU
crioco0amu.
3HAKOMHUTBCSI C HCTOPHEN Pa3BUTUSI MAaTEMATUKU
YpaBHeHnust JIuHeltHOe ypaBHEHUE C JBYMS IIEpEMEHHBIMU U ero rpaduk. |OcBauBaTh M MPUMEHSATH IPUEMBI PEIICHUS CHCTEMBI JBYX

W HepaBeHCTBA.

Cucrema ABYX JIMHEMHBIX ypaBHeHI/Iﬁ C IBYM: NNICPCMCHHBIMU U

JIMHENHBIX ypaBHCHI/Iﬁ C IBYMs ICPEMCHHBIMU U CUCTEMbI IBYX




CucreMbl

e€ peuleHue. PenieHue cucTteM IByX YpaBHEHHM, OJTHO W3

YpPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE SIBIISECTCS JIMHEHHBIM

YPaBHeHUil KOTOPBIX JINHENHOE, a APYrO€ — BTOPOM CTEIICHMU. (o BU3yanbHOU omope).
(14 g) I'paduueckast uHTEpIpeTaIys CUCTEMBI ypaBHEHUH ¢ IByMs | Mcmoab3oBaTh (DYyHKIIMOHAIGHO-TPA(QUUECKHE PEIACTaBICHUS
[IEPEMEHHbBIMHU. JUIS pellieHUsl M MCCJIeI0BAHUS YPAaBHEHUH U CUCTEM.
Pemenne TeKcTOBBIX 3a7ja4 aJIreOpandeckumM CriocoOOM. AHaJIM3MPOBATH TEKCTHI 33/1a4, peliaTh UX alreOpanyecKum
CIOCOOOM: MepexXoAuTh OT CIOBECHON (OPMYIHPOBKHU YCIOBUS
3a/1a4M K anredpandeckoi MoJenu MyTéM COCTaBJICHUS CUCTEMBI
YpaBHEHUH; pemaTh COCTABICHHYH) CHUCTEMY YpPaBHEHM;
HHTEPNPeTHPOBATH PE3YJIbTAT.
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS MaTEMaTUKU
YpaBHeHus UucnoBble HEPABEHCTBA U UX CBOICTBA. Yurath, 3anucbiBaTh, MNOHUMATbh, MHTEPNPETHPOBATH
U HepaBeHCTBA. JluHelHbIe HEPABEHCTBA C OJJHOM MEPEMEHHOM U UX pellleHHe. |HEePaBEHCTBA; UCIOIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrBa Cucrembl TUHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOW M WX | BhIMOJIHATHL mpeoOpa3oBaHMsl HEPABEHCTB, MCMOJAbL30BATh s
(16 g) pelieHue. npeoOpa3oBaHUsI CBOMCTBA YUCIIOBBIX HEPABEHCTB.
KBagpaTHble HEPAaBEHCTBA U UX PELICHUE. Pacno3zHaBaTh nuHEHbIE U KBaJpaTHbIE HEPABEHCTBA.
I'padmueckass uHTepmperanusi HEpaBeHCTB M cucTeM |PemaTh  JMHCHHBIE HEpPaBEHCTBA, CHCTEMBI  JIMHEHHBIX
HEPABEHCTB C JIBYMsI IEPEMEHHBIMHU. HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOLIUX KBAJAPaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYAKIAATh NOJTYyYCHHbIEC PEIICHUS.
N300paxaTth pelieHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB HA
YUCJIOBOM MpPsMOM, 3alMMCBIBATh pEUICHUE C MOMOUIbIO
CHUMBOJIOB.
Pemiath kBajpaTHbIE HEPaBEHCTBA, UCIOJB3Ys I'paduyeckue
MIPEICTABIICHMUS.
OcBauBaTh M NPHUMEHATHL HEPABEHCTBA IIPU PELICHUU
pa3IMYHBIX 33/1a4, B TOM YUCJIE PAKTUKO-OPUEHTUPOBAHHBIX.
DOyHKIUM KBangpatuunas ¢ynkuus, eé rpagux u cpoiictBa. [lapaGona, | Pacmo3HaBaTh BubI HM3y4aeMbIX (YHKIUIH; HILTIOCTPHPOBATH
(16 ) KOOpAMHATHI BEPUIMHBI 1apadoJIbl, 0Cb CHMMETPHUH Napaloibl. |CXeMaTHYeCKH, OOBSICHATh DPACIOJIOXKCHUE HA KOOPIUHATHOM

CreneHHble QYHKIUH C HATYPAJIbHBIMH MOKA3aTeNsIMU 2 U 3, UX
rpaduKu U CBOWCTBA.

Ipadpuxu pynkumit:y =kx,y = kx + b,,y = axt,y = ax®,y
= \/ X, y =k

X

miockocTH rpadukoB ¢yHknuii Buga:y = kx,y = kx + b,y =

ax?, y = ax,

Y = /X, ¥ = — B 3aBHCHMOCTH OT 3Ha4€HUH KOI()PUIMEHTOB;
X

ONHCHIBATh UX CBOMCTBA.




Pacno3naBaTh KBagpaTHUHYIO (QYHKIHIO IO hopmyIe.
IIpuBoANTH, mNpPUMepPbl KBAAPATHYHBIX 3aBUCUMOCTEH U3
peanbHOM )KU3HU, PU3UKHU, TEOMETPHUH.

BoisiBasiTh 1 000011aTh OCOOCHHOCTH Tpaduika KBaJApaTHIHON
bynxmuu y = ax®> + bx + C (mpu HEoOXOAMMOCTH C
HAIPAaBJIAIONIEH TOMOIIIBIO).

CtpouTthb 1 M300paxkaTh cxeMaTH4YeCKHU rpauKu KBaJPATHYHBIX
(yHKImMii, 3aMaHEBIX GopMyTaMu Bugay = ax?,y = ax? + q, Y
=a(x + p)l, y = ax® + bx + ¢ (mpu HEOOXOAUMOCTH C
BHU3YyaJIbHOW OTIOPOHA).

AHaJIM3MPOBATH U IPUMEHATH CBOMCTBA U3yYEeHHBIX QYHKUINN
JUIS UX TOCTPOEHMsS, B TOM YHCIE C THOMOIIbIO IHU(PPOBHIX
pecypcoB.

YuciaoBbie
MOCJIeA0BATEILHOC
™

(15 g)

TlousiTHe YHCIIOBOM IOCIIEIOBATEILHOCTH.

3amaHue TOCJIEI0BATEILHOCTH PEKYppeHTHOW (opmynolt u
dhopmyroit N-ro uieHa.

ApubdmMernueckas ¥ TeoMeTpudecKas mporpeccuu. @opmyisl N-
ro 4jieHa apuMETHYECKOW U TEOMETPHYECKOW IMPOTPECCHi,
CYMMBI IIEPBBIX N YJIEHOB.

Uszobpascenue unenos apughmemuyeckol u 2eomMempuyecKol
npozpeccuti moYKamu Ha KOOpOUHAMHOU NIIOCKOCU.
Jlunetinwiil U SKCNOHEHYUANbHBLL POCH.

Cnooicnvie npoyenmai.

OcBauBaThb M NPUMEHSATH WHICKCHbIE 0003HAYCHUS, CTPOUTH
peueBble BbICKA3bIBAHUS C MCIOJIH30BAHUEM TEPMUHOJIOTHH,
CBS3aHHOM C MOHSATUEM MOCIEI0BATENLHOCTH.

AHaau3upoBath GopMyIly N-ro 4ieHa MocaeA0BaTeIbHOCTH WIH

PEKYPPEHTHYIO bopmyny u BBIYHCJISATH YJICHBI
MOCIIEZIOBATEIbHOCTEH,  3aJaHHBIX  ATUMH  (QOpPMYIaMH.
YcranaBauBathb 3aKOHOMEPHOCTH B MOCTPOCHUU

IIOCJIEZIOBATEIILHOCTH, €CJIM BBIIMCAHBI IIEPBBIE HECKOJIBKO €€
YJICHOB.

Pacno3snaBate  apudMeTHUYECKYl0 M TI'€OMETPHYECKYIO
IPOTPECCUU MPU Pa3HBIX CIIOCOOAX 3alaHMsL.

Pemats 3amaun ¢ wucnosp3oBaHuEeM (GopMya N-ro uieHa
apu(MeTHYECKOM M TIeOMEeTpUYECKON Mporpeccuil, CymMmbl
HEPBbIX N YICHOB C ONOPOH HA CIPAaBOYHYIO HH(OPMALIHIO.
H306paofcamb yjieHbl  NOCAe008AMENbHOCIU  MOYKAMU — HA
KoopduHamHoﬁ niockocmu.

PaccmaTpuBaTh NpUMepbI NPOLECCOB U ABJIEHUH U3 pEaIbHON
KHU3HU, WUIIOCTPUPYIOUINE HW3MEHEHHEe B apu(pMeTHYeCKOU
IPOrPEeCCUH, B FTEOMETPUIECKOM MIPOTrpeccuu; uzobpasicams




coomeemcmeyiowue 3a6UCUMOCMU 2PaPuyecKi.

Pemate mnpocreiimme 3aga4M, CBSA3aHHBIE C YHUCIOBBIMU
IOCJIEIOBATEIBHOCTSMU, B TOM 4YHUCJIE 33Ja4d M3 peaabHOM
JKU3HM € UCHOJB30BaHMEM  IUQPPOBBIX  TEXHOJIOTHMM
(27EKTPOHHBIX TaOIULL, FPAPUUECKOTO KAIbKYIATOPA U T.I1.).
Pewamyp 3a0auu na cnodcuvie npoyenmol, 8 MOM YuUcie 3a0ayu
U3 peanbHOU NPAKmMuKu (C UCNOIb308aHUEM KATLKYIAMOPA).
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHSA MAaTEMaTUKH.

IMoBTOpEHUE,
00001IEeHME,
CucremMmaTrusanus

1

3HAHUM

(18 v)

Yucia W BBIYMCIEHHs (3allMCh, CpPaBHEHWE, NEWCTBUSA C
NEWCTBUTEIFHBIMU YHCIIAMH, YWCIIOBAsl TpsiMasi; MPOIEHTEHI,
OTHOIIIEHWSI, TIPOTIOPITUH; OKPYTJICHUE, TPUOIMKEHNE, OTICHKA;
pelIeHre TEKCTOBBIX 33/1a4 apu(PMETUYECKUM CIIOCOOOM).

Aaredpanueckue BbIPa:KeHU s (mpeoOpa3zoBanue
anreOpanvecKux BhIPAKCHUM, TOTTYCTUMBIE 3HAYCHUS).
@DyHknun (MOCTPOCHHUE, CBOWCTBA W3YYCHHBIX (YHKIIHIA;
rpagu4ecKoe pereHne ypaBHEHHH U UX CHCTEM).

OnepupoBaTh TNOHATHAMHU. MHOXECTBO, IOJMHOXKECTBO,
omepary HajJl MHOXKECTBAMH; HCI0JIb30BaTh rpaduaeckoe
MIPEICTABJICHHE MHOYKECTB ISl OTUCAHUS PEaTbHBIX MPOIIECCOB U
SIBJICHUH, TIPY PEIICHUH 3a4a4 U3 APYTrUX yI4eOHBIX MPEAMETOB.
AKTYyaJM3MpOBaTh TEPMHUHOJIOTHIO H OCHOBHBbIE JIeiicTBUS,
CBSI3aHHbIE C YMCJIAMM. HATYPAILHOE YHCIIO, TIPOCTOE U
COCTaBHOE YHCIA, JAEIMMOCTb HATypaJbHbIX YHCEJ, MPU3HAKH
JEIMMOCTH, 11eJI0€ YKCIIO0, MOAYJb YUCHa, OOBIKHOBEHHAs U
JecsiTuuHasi ApoOu, CTaHIAPTHBIN BUA YKCIIa, apUPMETHUECKUN
KBaJpaTHbIN KOPEHb.
BbINoJHATH JelicTBUS, CPABHUBATDH M YNIOPSA0YHBATH YUCIIA,
NPEJCTaBISITh YHUCIa Ha KOOPAWHATHOW MPSMOM, OKPYIJISTh
YyHClla; BBINOJHATHL MNPUKHAKY M OLEHKY pe3yibTara
BBIUMCIICHUH.
Pemath TekcToBbIE 32/1a4M apU(PMETHUYECKUM CIIOCOOOM.
Pemath npakTuyeckue 3a/1a4M, CoJIep>Kallne MPOIeHTHI, JOJIH,
YacTH, BBIPAXKAIOIINE 3aBUCUMOCTU: CKOPOCTh — BpeMs —
paccTosiHde, II€Ha — KOJUYECTBO — CTOMMOCTh, OOBEM
paboThl — BpeMs — MPOU3BOAUTEIHHOCTH TPY/Ia.
Pa3boupartp peanbHble )KU3HEHHBIE CUTYalluH, (OPMYJINPOBATH
UX Ha S3bIKE MAaTeMaTHUK{, HAXOAUThb pEIICHUE, NPUMEHSS
MaTeMaTUYECKHUI anmnapar, HHTEPNPeTHPOBATh PE3YJIbTAT
OnepupoBaTh NOHATHUSIMM. CTEIIEHb C IIEJIBIM ITOKA3aTeleM,
apumMeTHuecKuil KBaJpaTHBIM KOPEHb, MHOTOYJICH,




anredpandeckast 1po0b, TOKIAECTBO.

BbINOJHATL  OCHOBHBbIE  JIeHCTBHMSA.  BBINIOJIHSATH
pacu€tel 1o (Qopmynam, mpeoOpPa3OBHIBATH IIETIBIC,
IpoOHO-paliMOHANIbHBIE BBIPAKECHUS M BBIPAKEHHUS C
KOPHSIMH, PEaJM30BBIBATh PA3JI0KECHUE MHOTOYIECHA Ha
MHOXHUTEIM, B TOM YHCJIE C HCIOJb30BaHHEM (OpMYI
pPa3HOCTH KBAJIPaTOB M KBaJpaTa CyMMBI M Pa3HOCTH (C
ONOpOM Ha CIPaBOYHYI HWH(POPMAINIO); HAXOIUTh
JOMyCTUMBIE 3HAUEHHsS] TEPEeMEHHBIX Uit JApOOHO-
palMOHAIBHBIX BEIPAKEHUM, KOPHEH.

MopenupoBatb ¢ 1oMouIIbl0 (GOpPMYT peasbHbIe
MIPOIIECCHI U SBJICHUSI.

OnepupoBarb  noHsiTusiMu:  QyHkuus, rpaduk
byHKIMH, HYyIU byHKIUH, MIPOMEKYTKH
3HAKOTIOCTOSTHCTBA, MIPOMEKYTKH BO3pacTaHusl,
yObIBaHUs, HamOOJblIEE W HAUMEHbIEE 3HAYCHUS
GyHKITUN.

AHAIM3UPOBATh, CPABHUBATh, 00CY:KIATh CBOIICTBA|

bYHKITNH,

CTPOUTH UX TpaduKy.

OnepupoBarth MOHSATHSIMH: npsiMast
MPOTIOPIIHOHATEHOCTb, oOpaTHast
MPOTIOPIIHOHAIEHOCTb, JIMHEHHasI byHKIMS,

KBaapaTtuyHas QpyHkmus, napadosa, runepoosa.
HUcnonb3oBaTh rpauku il ONpPEACIICHUS CBOMCTB,
NPOIIECCOB M 3aBUCUMOCTCH, JJIsi pEIICHHs 3aaad u3
JNPYTUX YYEeOHBIX TMPEJAMETOB M PEAIbHOW >KU3HHU;
MOJEJHPOBATh C TIOMOIIBIO T'padUKOB peajbHbBIC
NPOIIECCHI U SIBJICHUSI.

Boipaxars  dopmMyaamMHM  3aBHCHMOCTH  MEXKIY
BEJIMYMHAMU.




HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Hcnonp3yembie peCcypcehl:

1. «IlIxonpHbIi moMomHEKY: http://school-assistant.ru/

2. «llIxonpHas MmaTeMaTukay: http://math-prosto.ru/index.php

3. «SKumaccey: http://www.yaklass.ru

4. denepanbHbIil IEHTP HHPOPMAIIHOHHO-00pa3oBaTelIbHBIX pecypcos: http://eor.edu.ru/.
5. Enunast kosuiekius 1udpoBsix 00pa3oBaTenbHBIX pecypcos: http://school-ollection.edu.ru/.
6. Uadopmannonnas cucrema "EnuHoe OKHO JOCTymna K

obpasoBatenbHbIM pecypcam': http://window.edu.ru/.

7. ®enepanbublii noptan "Poccuiickoe obpazoBanue:

http://www.edu.ru/.Komekuus S0P u [{OP.

"OTtkphIThIH Kaace" http://www.openclass.ru/


http://school-assistant.ru/
http://math-prosto.ru/index.php
http://www.yaklass.ru/
http://eor.edu.ru/
http://school-ollection.edu.ru/
http://window.edu.ru/
http://www.edu.ru/
http://www.openclass.ru/

CucremMa OICHUBAHUSA 110 MaTEMaAaTUKE 7-9 KJIacC

Cuctema OUEHKW NpeaMeTHbIX pe3ynbTaToB OCBOEHMA  y4yebHbIX
nporpamm ¢ y4€ToM YPOBHEBOrO NoAxoAa, npeanonaraeT BbigeneHue 6asosoro
YPOBHSA A,0CTUXKEHUIA KaK TOUKM OTCYETA NPU NOCTPOEHMUN BCEN CUCTEMbI OLLEHKK

M OpraHM3aumnn MHANBMAYanbHOM paboTbl c 0byyatowmmumcs.

ba3oBblii YpOBeHb JOCTM:KEHMii: JEMOHCTPUPYET OCBOEHHE YUEOHBIX
JNEUCTBUI C ONMOPHOM CUCTEMOM 3HAHUIM B paMKax BbIJAEICHHBIX 3a7a4. OBnageHue
0a30BbIM YPOBHEM SIBJISIETCS JIOCTATOYHBIM JIJII TMPOAOJKEHUS OOy4YeHHS Ha
CIEAYIONIeH CTyNnmeHu oO0pa3oBaHUsA, HO HE MO MNPO(UILHOMY HaIpPaBIICHHUIO.
JIOCTHKEHUIO 0a30BoOTO YPOBHS COOTBETCTBYET ommemka
«y00611€mMEOPUMENbHO» (WU OMMEMKA <3», OMMEMKA (3AYMEHON).

[IpeBbitienre 6a30BOTO YPOBHSI CBUJICTEIHCTBYET 00 YCBOCHUH OTIOPHOM
CHUCTEMBI 3HAHWUU HA YPOBHE OCO3HAHHOI'O MPOU3BOJLHOTO OBJIAJICHHUS yYCOHBIMU
NEUCTBHUAMH, a TaKKe O KPyro3ope, Mupore (Win W30HpaTeIbHOCTH) UHTEPECOB.
IlenecooOpa3HO BBIICIUTH CIICIYIONIKE JBA YPOBHS, NpeBbIIIAIOIINE 0A30BbINM:

* [loBbILICHHBIN YPOBEHb JIOCTHKECHUSA IUIAHUPYEMBIX PE3YJIbTaTOB,
ouenka «xopouwio» (ommemka «4»);

* BBICOKMI YPOBEHb JOCTH)XCHHS IUIAHUPYEMBIX PE3YJIbTATOB, OUECHKA
«omauunoy (ommemra «5»).

Jlng onmucaHus MOATOTOBKM Y4YallMXCs, YPOBEHb JOCTHXKEHHUN KOTOPBIX

HUXKe 6a30B0ro, LenecoobpasHo BblAEINTb TaKKe ABa YPOBHA:

* IOHUKEHHBIN YPOBEHb JOCTHKECHUH, OUeHKa
«HEY008/1eMEOPUMENbHOY (OMMEMKa <2%);

* HU3KHUH YPOBEHb JIOCTIKCHUH, OUYeHKa «naoxo» (ommemka «1»),

He noctuxenune 0a30Boro ypoBHA (NMOHUKEHHBIA M HU3KUM YpOBHHU
JOCTIKEHUH) (UKCHPYETCS] B 3aBUCUMOCTH OT 00BbEMAa M YPOBHSI OCBOSHHOTO H
HEOCBOCHHOTO CoJiep KaHusl ipeaMeTa. ONUCaHHBIN BBIIIE TOIXO0/T 1IeIeCO00pa3Ho
NPUMEHSITh B XOJ€  Pa3IMYHBIX MNPOUEAYp  OLEHUBAHUA:  TEKYUIEro,

MIPOMEKYTOUYHOTO U UTOTOBOTO.



Ansa oyeHKU OUHAMUKU ¢hopmMUpOBAHUA NpeOMemHbIX pe3ysabmamos B
CUCTEME BHYTPU LIKO/IbBHOMO MOHWUTOPUHIA 06pa3oBaTE/NbHbIX AOCTUNKEHWUN
uenecoobpasHo GUKCMPOBATb M aHANAN3MPOBATb AaHHble O CHOPMUPOBAHHOCTU
YMEHUIA U HaBbIKOB, CNOCOOCTBYIOWMNX OCBOEHUIO CUCTEMATUUECKUX 3HAHUMU, B

TOM YUChne:

* NEPBUUHOMY  O03HAKOMJICHUIO, ompadomke U OCO3ZHAHUIO
meopemuueckux mooenei u noHamui(o0IMeHayYHbIX U 0a30BBIX IS JTAHHOU
00JIaCTH 3HAHUSA), CAHOAPMHBIX AI20PUMMOE U NPOUEOYP;

* GbIAGNCHUI) U OCO3ZHAHUI) CYWHOCHU U OCOOEHHOCHEN3Y4aeMbIX
00BEKTOB, TIPOIIECCOB U SBJICHUN JACHCTBUTEIBHOCTH (NIPUPOIHBIX, COIUATBHBIX,
KYJIbTYPHBIX, TEXHUYCCKUX U JIP.) B COOTBETCTBUHU C COJICP)KAHUEM KOHKPETHOTO
y4eOHOT0 TIPEIMETa, CO30aHUI0 U UCHOIb308AHUIO MOOelell N3YIaeMbIX 00bEKTOB
U TIPOIIECCOB, CXEM;

* GbIAGNCHUIO U AHAIU3Y CYWLECMBEHHBIX U YCHOUYUGHLIX C6A3CH U
OMHOWEHUTIMEXTY O0BEKTAaMU U TIPOLIECCAMH.

[Ipu 5TOM 00s13aTEABHBIMH COCTABISIOIMIMMH CUCTEMbl HAKOILJIEHHOMN
OLICHKH SIBJISIIOTCSI MaTepUaIbl:

* CImapmoeoii OUazHOCMUKU,

* memamuueckKux u Umoz208blX NPOGEPOUHBIX PAOOmM NO 6cem yueOHbIM
npeomemanm;

* meopueckux padom, BKIIOYas y4eOHBbIC MCCIICIOBAHHUSA M y4YcOHBIC

MIPOEKTHI.



OIIeHKa YCTHBIX OTBETOB Oﬁy‘lalOIIII/IXCH

OtBet OLIEHUBAETCS 0TMETKOI «5», €CJIM YYCHHK:

1. nomHO packpell colepKaHHe Marepuana B o0beMe, MPeayCMOTPEHHOM
MIpOrpaMMOi U Y4EOHUKOM,

2. U3JI0KUJT MaTepuall TPAMOTHBIM SI3BIKOM B ONPEACIICHHOM JIOTMYECKOU
MOCJIEI0BATEILHOCTH, TOYHO UCIIONb3Yysd MaTEMaTUYECKyH0 TEPMHUHOJIOTHUIO U
CUMBOIJIUKY;

3. IPaBWJIBHO BBIMOJHUII PUCYHKH, YEPTEXKHU, TpaduKH, COMYTCTBYIOIIUE
OTBETY;

4. mokazaJl yMEHHE  WJUTIOCTPUPOBATH  TEOPETUYECKUE  TMOJOKECHUS
KOHKPETHBIMH TPUMEPaMH, IPUMEHATh UX B HOBOW CHUTYyaIlUM TPH BHITIOJIHEHUU
MPaKTUYECKOTO 3a/IaHUs;

5. MPOJEMOHCTPUPOBAT YCBOCHHE paHEE M3YYCHHBIX COMYTCTBYIOIIUX
BOMPOCOB, CPOPMUPOBAHHOCTh M YCTOMYMBOCTH HCIOJIb3YEMBIX NMPU OTPabOTKe
YMEHHUH U HABBIKOB;

6. oTBedas caMOCTOSITENIbHO 0€3 HABOJAIIMX BOIIPOCOB YUHUTEINsA. BO3ZMOXKHBI
OJlHa - JIB€ HETOYHOCTHU MPU OCBEUICHUU BTOPOCTEIEHHBIX BOMPOCOB WJIM B

BBIKJIAAKAX, KOTOPBLIC YUCHHK JICTKO UCIIPABHII 110 3aMCYAHUIO YIUTCIIA.

OTBeT OlleHUBAETCSI 0TMETKOM «4», €CJIM OH yI0BJIETBOPsSiET B OCHOBHOM

TPeOOBAHUSIM HA OLEHKY «5», HO MPH ITOM HMeeT OJIMH U3 HeI0CTATKOB:

®* B H3JIOKCHHHN OOIIYIICHBI HC6OJII)HII/I€ HpO6CHLI, HC HCKAa3uBHINUC
MATEMATHYCCKOC COACPIKAHUC OTBCTA,

¢ JOIym€Hbl OJWMH — JBa HCAOYCTAa IIPpH OCBCIICHHUU OCHOBHOTI'O
COACpIKaHMA OTBECTA, UCIIPABICHHLIC 110 3aMCUYAHHUIO YUHUTCIIA,

¢ JOIIYIICHBI OHII/I6Ka nJIn 6OJ'IGG ABYX HCIOYCTOB IIPU OCBCIICHHUHN
BTOPOCTCIICHHBIX BOIIPOCOB MJIM B BbIKJIdJKax, JICTKO HCIIPABJICHHBLIC IIO
3aMCYaHHUIO YUUTCIIA.

OtMeTKa «3» CTABUTCH B CJEAYIOLIUX Caydasix:

¢ HCIIOJIHO WJIM HCIIOCJICAOBATCIBbHO PACKPBITO COACPIKAHHUC MaTCpHajia, HO

MOKa3aHO 00lllee MOHMMAHHWE BOMPOCAa M MPOJEMOHCTPUPOBAHBI YMEHHS,



JAOCTAaTOYHBIE  JJs  JalbHEHIIEro  yCBOGHHSA  MPOrpaMMHOTO  Marepuala
(ompeneneHHble «TpeboBanusIMU K MaTeMaTHYECKOM MOJITOTOBKE
00y4aromuxcsa»);

* UMENUCH 3aTPyTHEHUS WIH JOMYIICHBI OIUOKHA B ONPEACICHIH TIOHATHH,
WCIIONB30BAaHUM  MAaTEMaTH4eCKOW TEPMUHOJIOTHUH, UYEepTekKaxX, BBIKJIAIKAX,
MCTIPaBIICHHBIC MOCIIE HECKOJIBKUX HABOSAIINX BOTIPOCOB YUUTEIS;

* YYCHHUK HE CIpaBWICS C MPUMEHEHHWEM TEOPHH B HOBOW CHUTYyallUd TpH
BBITMIOJITHEHUN TPAKTHYECKOTO 3aJaHus, HO BBIMOJHWI 3aJaHHUS 00s3aTEIBHOTO
YPOBHSI CIIO’KHOCTH T10 TaHHOU TeMe;

* IpU 3HAHUHM TEOPETHYECKOTO MaTepHalia BBISBICHA HEAOCTATOYHAS
c(hOpMUPOBAHHOCTh OCHOBHBIX YMEHHUI U HABBIKOB.

OTMeTKa «2» CTABUTCS B CJIEIYIOIIUX CJIyYasix:

¢ HC PACKPBITO OCHOBHOC COACPIKAHUC y‘IC6HOFO Marcpuaja,
® 06Hapy>1<eHo HC3HAHUC WJIM HCIIOHMMAHUC YUYCHHKOM OonbIIEH WIIH

HanOoJIee BaXKHOM YaCTH yqe6HOFO MaTtcpuaia,

¢ JOIIYIICHBI OlIMOKN B OIIPCACIICHUU HOHHTHﬁ, IIpu HCII0JIb30BAHHUHA
MaTeMaTHYeCKOU TCPMHUHOJIOTUHN, B PHUCYHKAX, YCPTCIKAX HIIN rpa(l)HKax, B
BBIKJIaJIKaX, KOTOPBIE HE HCIPABJICHBI I1I0CJIE€ HECKOJIBbKHX HABOASIIUX BOIIPOCOB
YUUTEIIA.
OtmeTKka «1» cTaBUTCS, €CJIM:

* YYCHUK OOHApYXHWJ IIOJIHOC HE3HAHWE W HEMOHMMaHWE H3y4aeMOTO
y4eOHOro MaTepuaja WJIM HE CMOT OTBETUTh HHM Ha OJIMH M3 TIOCTaBJICHHBIX

BOIIPOCOB M0 U3y4Ya€MOMY MaTepHally.



Ouemca MUCBMEHHBIX U KOHTPOJIbHBIX paﬁoT

OTmeTKa «5» craBurca, ecaum:

® pa60Ta BBITIOJTHEHA ITOJTHOCTBIO,
¢ B JOMYCCKHX PACCYXKIACHUAX U 000CHOBaHHH peICHus HET HpO6€JIOB u

OIINOOK;

* B PCIICHUH HET MAaTEeMaTUYECKHX OIIMOOK (BO3MOXKHA OJIHA HETOYHOCT,
OMHUCKA, HE SIBJISIONMIASICS CIEACTBUEM HE3HAHHWS WJIM HEMOHUMAaHUS Y4eOHOTO
MaTepuana).

OTMeTKa «4» CTABUTCS, €CJIH:

*paboTa BBIMOJHEHA IOJHOCTHIO, HO OOOCHOBAaHMS IIIArOB PEIICHUS
HEJOCTAaTOYHbl (€cii yMEHHE OOOCHOBBIBATH PACCYXKJICHHS HE SBIISUIOCH
CIIeIUAJIbHBIM 0OBEKTOM MPOBEPKH );

* OMyIIIEHa OfHA OIMMOKA WM JBa-TPU HEJ0YeTa B BBIKJIAJKAaX, PUCYHKAX,
yepTexkax Wiau Trpadukax (eciaum 3T BUIbI paOOThI HE SBISIIMCH CIECIHAIBHBIM
00BEKTOM TIPOBEPKH).

OT1MmeTKa «3» CTABUTCH, €CJIM:

* JIONYIICHBI Oojiee OJHOW OMMOKHM WM Oojiee IBYX-TpeX HEIO0YETOB B
BBIKJIAJIKaX, YepTekaxX WM Tpadukax, HO ydalmmiics BiageeT 00s3aTeIbHBIMU
YMEHUSAMU 110 TPOBEPSIEMOM TEME.

OTMeTKa «2)» CTAaBUTCH, €CJIM:

* JIONYIICHBI CYIIECTBEHHBIC OIIMOKH, IOKa3aBIIHWE, YTO YYalluhcs He

BJIaJIceT 0053aTeIbHBPIMA YMEHHUSAMH I10 JaHHOK TeME B TIOJIHOK Mepe.
OtMeTKa «1» cTaBUTCS, €CJIN:

* paboTa moKasaa IMOJIHOE OTCYTCTBHE Y ydaIlerocss o0si3aTeIbHbIX 3HAHUH

¥ YMEHUM 0 TPOBEPSEMOI TeMe WUJIM 3HAYUTEIbHAsl 4YacTh paOOThI BHITIOJHEHA HE

CaMOCTOATCIBHO.



!Hi!!!aﬂ Knaggnghmca!mﬂ !!HIHEE!!K

I'pyObiMu cunTaroTCs OIIMOKH:

¢ HC3HAHUC OIpCACIICHUA OCHOBHBIX HOHSITPIP'I, 3aKOHOB, IIpaBHJI,
OCHOBHBIXITOJIOKEHUI TeOpUH, He3HAHUE (HOPMYII, OOLIECIPUHATHIX CUMBOJIOB
0003HaYeHUH BEJIUYMH, €IUHUIL] X U3MEPEHUS,

* HE3HAHWC HANMCHOBAHHU €IMHUIl U3MEPCHUS,

* HEyYMCHHE BBIJICTUTH B OTBETE IJIaBHOC,

* HEyMCHHE MPUMCHSTh 3HAHUS, aJITOPUTMBI JIUIS PEIICHUS 3a]1a4;
* HEyMCHHE JIeJIaTh BBIBOJIBI M 00O0IIECHUS;

* HEYMCHHE YUTATh U CTPOUTH IPAPUKH;

* TOTeps KOPHS WM COXPaHEHNUE TOCTOPOHHETO KOPHS;

* oTOpaceiBaHuE 0€3 0OBSICHEHU OJTHOTO U3 HUX;

* paBHO3HAYHBIC UM OIIIMOKH;

* BBIYHCIIUTEIbHBIC ONTMOKH, CCIIM OHU HE SIBIISTFOTCS OTTMCKOM;

* JIOTUYECKHUE OIIMOKHU.

K Herpy0biM ommmOkam cieayeT OTHeCTH:

* HETOYHOCTh (DOPMYJUPOBOK, ONpEACICHUN, TOHITHH, TEOPHA,
BbI3BaHHAs HEMOJHOTOM OXBaTa OCHOBHBIX IMPU3HAKOB OIIPCACIIACMOTO
TIOHATHUS MJINA 3aMEHOM OJHOTO - ABYX M3 3THUX IIPU3HAKOB BTOPOCTCIICHHBIMU,

* HETOYHOCTH rpaduka;
* HEpalMOHANBHBIA METOJ PEIMICHUS 3a7adyd WIA HEJIOCTATOYHO

NpOJAYMaHHBIM IUIaH OTBETa (HApYIICHUE JIOTUKH, IOAMEHA OTJIEJIbHBIX
OCHOBHBIX BOIPOCOB BTOPOCTEIICHHBIMH );

* HEpalHMOHAJIBHBIC METOJIbI pabOTHI CO CIIPABOYHOMN U
IpYTrOMIINTEPATYPOH;

* HEYMEHHUE pelIaTh 3aJa4u, BHIOJHSITE 3a/1aHUs B 00I1IEM BUJIE.

Henoueramu sABJIAIOTCA:

* HEepalMoHAJbHbIC MPUEMbI BRIYUCICHUN 1 MPeoOpa30BaHMUIA;
* HeOpEeXKHOE BBIMOJTHEHUE 3aMMHUCEH, YePTekKEH, CXeM, TpauKOB.
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