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INOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma 1o anredpe Il OOyYarOIIMXCSA C 3aIeP)KKOW TICHXUYECKOTO
pa3Butus (nanee — 3IIP) Ha ypoBHE OCHOBHOrO 001Iero 0Opa3oBaHUs MOATOTOBIEHA Ha OCHOBE
@denepanbHOr0  roCylapcTBEHHOIO  00pa3oBaTENIBHOTO  CTaHJapTa  OCHOBHOTO  OOLIEro
obpazoBanus (Ilpukaz Munnpocsemienuss Poccun ot 31.05.2021 . Ne 287, 3apeructpupoBan
MunucrtepctBom toctutinn Poccuiickont @enepamnmu 05.07.2021 r., per. Homep 64101) (manee —
OI'OC 0O0O0), amanTUpoOBaHHON OCHOBHOW 00pa30BaTENBHON MPOrpaMMbl OCHOBHOTO OOIIETO
00pa3zoBaHMsl OOydYaroOUUXCs € 3aJepKKor Tcuxudeckoro passutws (manee — [TAOOIT OOO
3[1P), pabGoueii mporpamMmbl OCHOBHOTO 00miero oOpas3oBaHHs 1Mo mpeamery «Maremarukay,
IPOrpaMMbl BOCIIUTAHUS, C YUYETOM paclpe/ieIeHHbIX 10 KJlaccaM MPOBEPSIEMbIX TPEOOBaHUH K
pe3ynbTaraM OCBOCHHUS AJANTUPOBAaHHON OCHOBHOW 0Opa3oBaTeNbHOW MPOrpaMMbl OCHOBHOTO
obmero oOpa3oBaHUs OOYYaIOIIUXCS C 3aIEPKKOM TICUXMUYECKOTO pa3BuUTHsA. B paboueit
porpaMMe y4TeHbl WU U MojioxkeHrss KoHuenuu pa3BuTHs MaTeMaTuieckoro oopa3oBaHus B
Poccuiickoit @eaepanumu.

OO0mas xapakrepucTuka yue0Horo npeamera «MaremaTukay»

VY4eOHblii mpeamer «MareMaTtuka» BXOJUT B MPEAMETHYIO o0nacTh «MaTemaTtuka u
uHpopmatuka»y. OH CHOCOOCTBYET pa3BUTHUIO BBIYMCIUTENBHON KYJIBTYphl U JIOTUYECKOTO
MBINUICHHS, (OPMUPOBAHUIO YMEHHUS TOJIB30BATHCS AITOPUTMAMHU, a TaKXKe MPHOOPETESHUIO
MPAKTHYECKUX HABBIKOB, HEOOXOMUMBIX B IIOBCEIHEBHOW >ku3HM oOywaromuxcs ¢ 3IIP.
Y4eOHbIH peIMET pa3BUBACT MBIIUICHUE, TPOCTPAHCTBEHHOE BOOOPAKEHUE, (PYHKIIMOHAIBHYIO
rPaMOTHOCTb, YMEHHUS BOCIpPUHUMAThb W KPUTHYECKH aHAJU3UpOBaTh MHQOpMaIHNIO,
MPEICTABICHHYIO B PA3IMYHBIX (OpMax.

OOyuenue mareMaTuke JAa€T BOZMOXKHOCTH pa3BHBarTh y oOydaromuxcs ¢ 3I1P Tounyro,
palMoHaNbHYI0 U MHPOPMATUBHYIO peub, YMEHHUE OTOMPATh HAMOOJIEE MOIXOMSAIINE S3BIKOBEIC,
CUMBOJIMYECKUE, TpaduyecKue CpeacTBa /sl BBIPAXKEHHUS CYXICHUH W HADBIIHOTO HX
MIPEICTABIICHHUS.

Heo0OxomumbpiM KOMIIOHEHTOM O0IEH KyJIbTypbl B COBPEMEHHOM TOJKOBAHUU SIBISIETCS
oOmiee 3HAKOMCTBO C METOJAMH TMO3HAHUS JCHCTBUTEIHLHOCTH, MPEICTABICHHE O MPEAMETE U
METOAaX MaTeMaTHKH, UX OTIIMYUI OT METO/IOB APYTUX €CTECTBEHHBIX U T'yMaHUTApHBIX HayK, 00
OCOOCHHOCTSIX NMPUMEHEHHUsS MaTeMaTUKU ISl PEIICHUS HAyYHBIX W MPUKIAJHBIX 33/1a4. Takum
00pa3zoM, MaTeMaTH4YeCKoe 00pa30BaHWE BHOCUT CBOM BKJIaJ B (JOPMUPOBAHHUE OOIIEH KYIBTYPBHI
YeJ0BeKa.

N3yuenne maremMaTWKu TaKkXe CIIOCOOCTBYET 3CTETUUECKOMY BOCIHUTAHHMIO YEJIOBEKA,
MOHMMAHUIO KpacoThl M  M3ALIECTBA MAaTEMAaTUYECKUX  PACCYXKICHHH, BOCIPHUSATHUIO
reOMETPUUYECKHUX (OPM, YCBOCHHIO HJICH CUMMETPHH.

[Iporpamma oTpakaeT coaepxaHue oOydeHus mnpeamery «MaTemaTuka» C ydeToM
0co0ObIX 0Opa3oBarenbHBIX MOTpeOHOCTeH oOyuatommxcs ¢ 3[IP. Osnamenue y4eOHBIM
npeaMeTroM «MateMmaTrkay MpeaCTaBiIsieT ONPeeNIeHHYI0 CIOKHOCTh I ydamuxcs ¢ 3[1P. ¥V
obyuaromuxcsi ¢ 3[IP namboisiee BBIpa)K€HbI OTCTaBaHUS B PA3BUTHH CJIOBECHO-IOTMUECKHUX
dbopM MBIIEHUS, TO3TOMY aOCTpPaKTHBIC U OTBICUYCHHBIE KaTErOPHUH UM TPYIHOIOCTYIHBL B
TOKE BpeMsl TIPH CIECNHAIBHOM OOYyYeHHH OOydYaromuecs MOTYT BBINMOJHATh 3aJaHUs TI0
anroputMy. OHHM BOCIPUUMYHBBI K IOMOIIM, MOTYT BBINOJIHHUTH MEPEHOC Ha aHAIOTUYHOE
3aJlaHue yYCBOCGHHOTO crocoOa pemieHUs. CHUKCHHE pPa3BUTHS MBICIUTEIBHBIX ONEpanuid U
3aMeNJICHHOE CTaHOBJICHUE JIOTUYECKUX ACHCTBHUM MPUBOIAT K HEAOCTATOYHOUW OCMBICIEHHOCTH
COBEpIIAEMBIX YUEOHBIX JEHCTBHM. Y 0OydYalomuxcs 3aTPyJHEHBI CUETHBIC BBIYHCIICHHUS,
MPOU3BOJUMBIE B yMe. B MNHCbMEHHBIX BBIUMCICHHSIX OHHM MOTYT MPOMYCKaTh OJIWH U3
MPOMEKYTOUHBIX IaroB. [Ipu paboTe ¢ YUCIOBBIMU BBIPAKEHUSIMH, BEIUUCICHUEM MX 3HAYCHUS



MOTYT HE€ YIEpXKUBaTh MpaBWIbHBIA MOpsAOK AeictBuil. Ilpu ynpouenun, mpeodpa3oBaHun
BhIpakeHM yvammecss ¢ 3[I[P He MOryr caMOCTOATENbHO NPUHATH pEUIEHUE O
MOCJIEI0BATEIBHOCTH BBIMOIHEHUSI IeHCTBUN. KOHKPETHOCTh MBIIIJIEHUS! OCIIOKHSAET YCBOCHUS
HaBbIKA pEUICHUSI YypPAaBHEHUM, HEPABEHCTB, CUCTEMbl YypaBHeHMH. MM wmanomocTymHo
COBEPIICHHE OOPATHUMBIX OTIEPALIUA.

Huskuii ypoBeHb pa3BUTHS JIOTHUECKHUX OIEpaluii, HEJAOCTaTo4YHass O0OOOIIEHHOCTH
MBIIUICHHUS 3aTPYIHSIOT U3ydeHHe TeMbl «DyHKIUM»: TpHU OmNpeAeieHHd (yHKIHOHATLHOU
3aBUCHUMOCTH, TIpH OINUCAaHUU TpaUuecKkoil CHUTyallud, HCIHONIb3Yysd TEeOMETPUUYECKHIA,
anreOpanyeckuii, (QyHKIMOHAIBHBINA SM3bIKH. Hepenko ydammecs He BHIAT Pa3HUIBI MEXKIY
00JacThio omnpenenacHus QyHKIMHA U 0071acThiO 3HAYECHUH.

Pemenue 3amau conpsikeHO € TPYIHOCTSIMHM O(OPMIICHHUSI KPATKOW 3aluCH, IPOBEACHUS
aHanM3a YCIOBHS 3aJaud, BBIJENIEHUs cyliecTBeHHOro. OOyuatomuecs ¢ 3[IP 3arpynusitorcs
c/lenaTh YMO3AKIIOUEHHE OT OOIero K YacTHOMY, HEpPEIKO BBHIOMPAIOT HepaloOHAIbHBIC
CIOCOOBI pelIeHHs], UHOT]a OTPAaHUYMBAIOTCS MAaHUMYJISIIUSIMU C YUCIAMHU.

[Ipu m3ydeHum reomerpudeckoro marepuana odOydwaromuecs ¢ 3[IP crankuBarotcs c
TPYIHOCTBIO JI€JIaTh JIOTUYECKHE BBIBOJBI, CTPOUTH IOCIEAOBATEIbHBIE PACCYXKIACHHUS.
Hempounble 3HaHUS OCHOBHBIX TEOPEM TEOMETPUM MPHUBOJUT K OLIMOKaM B peIIeHUU
reoMeTpuueckux 3agad. Obydaromuecs MOTYT MOAMEHHUTH (HOPMYITy, HEPABUIHLHO MPUMEHUTH
TeopeMy. K cepbe3HbIM ommOKaM B peHIeHMM 3aJady HPUBOAST HEAOCTATOYHO pPAa3BUTHIC
MPOCTPAHCTBEHHbIE TIpeACTaBleHUs. VM CJIOKHO BBINOJHUTh YEPTEXK K YCIOBUIO, B
MUCbMEHHBIX padOTaX OHU HE MOTYT PUBECTU OOBSICHEHUE K YEPTEKY.

ToyHOCTh 3amOMUHAHMSI W BOCHPOU3BEICHHUS Y4YEOHOrO MaTepuana CHUXXEHBI IO
NpUYHHE CI1a00CTH MHECTUYECKOH JEATENbHOCTH, CyX)eHHus oobema maMatu. OOydaronmmces ¢
3IIP tpebyeTcs Gomnbliie BpeMEHHU Ha 3aKpeIUieHHe MaTepuana, akTyalu3alus 3HaHUu| 1o orope
IIPU BOCIIPOU3BE/ICHUU.

s mpeojgoneHuss TPYAHOCTEH B H3yueHUH YyuyeOHOro mpenmera «MaTeMaTHKa
HeoOXxonuMa ajanTamus oObeMa M XapakTepa y4eOHOro Marepuana K IIO03HaBaTEIbHBIM
BO3MOXKHOCTsM yuammmxcs ¢ 3[1P. Crnenyer yueOHBIN MaTepuasl MPENOJHOCHTh HEOOJIBITUMU
HNOPIMAMHU, YCIOXKHSSI €ro MOCTENEHHO, M3BICKUBATh CIOCOOBI afanTald TPYIHBIX 3aJlaHHH,
HEKOTOpbIE TEMBbl J1aBaTh KaK O3HAKOMHUTEIbHBIE; HCKIIOYaThb OTACIbHBIE TPYIHbIE
JI0Ka3aTeNNbCTBA; TEOPETUUECKUIM MaTeprall peKOMEHIYETCsl U3ydaTh B IPOLECCE NMPAKTUUYECKON
JIEATEIHOCTU MO pelIeHut0 3aaady. OpraHuyecKkoe €IWHCTBO MPAKTUYECKOWM U YMCTBEHHOM
NeSITeIPHOCTH YYaIluXCsl HAa YpOKaX MAaTeMaTHKH CIIOCOOCTBYIOT MPOYHOMY U CO3HATEIHHOMY
YCBOCHUIO 0A3MCHBIX MAaTEMaTHUECKUX 3HAHUI U yMEHHIA.

Hean n 3aga4yu n3yyeHus yueOHoro npeamera «MareMaTuka
[IpuopuTeTHEIMU yeramu 00yUeHUS MaTeMaTuKe B 7-9 Kiaccax sSBISIOTCS:

* (QopMupoBaHME LEHTPAJbHBIX MaTeMaTHYECKHX TOHATUN  (YUCIIO, BEJIMYHMHA,
reomeTpuyeckas Gurypa, nepeMeHHas, QyHKIH), 00eCIEUNBAIONINX PEEMCTBEHHOCTh
Y TIEPCIEKTUBHOCTh MaTeMaTUYECKOTO 00pa3oBanus oOyvaroruxcs ¢ 311P;

» moxaBeneHue oOyuarommxcs ¢ 3[IP Ha mOCTymHOM aii HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTeMaTHKU U OKPY’KaIoLEero MHpa, MOHWMaHUE MaTeMaTHKU KaK YacTH
00IIe# KyJIbTyphl 4YeTIOBEUECTBA;

" pPa3BUTHE WHTEIVICKTyIbHBIX W TBOPYECKUX crmocoOHocTel oOydarommxcs ¢ 3IIP,
M03HABATENIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHHM, KPUTUYHOCTU MBIIIJICHUS,
MHTEpeca K U3y4eHHIO MaTeMaTHKH;

= ¢opmupoBanue (QyHKIIMOHATHLHOW MaTEMAaTUYECKOW IPAMOTHOCTH: YMEHUS PACIIO3HABATh
MPOSIBJICHUS] MAaTEeMaTHUYeCKUX TMOHATUH, OObEKTOB M 3aKOHOMEPHOCTEH B peabHbIX
KU3HEHHBIX CUTYallUsIX W TMPU H3YYCHUU JIPYTHX YYEOHBIX MPEAMETOB, MPOSBICHHUS
3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha S3bIKE MaTeMaTHKH H
co3JaBaTb MaT€MaTHYECKUE MOJIENH, MPUMEHATh OCBOCHHBIM MaTeMaTUYECKHUIl armapar



JUIsL PELEHUs] TMPaKTUKO-OPUEHTHUPOBAHHBIX 3a/lady, HHTEPHPETUPOBATh U OLIEHUBAThH

MOJTyYEHHBIE PE3YyIbTATHI.

JIoCTIOKEHHE THX IIeJiei 00ecTieunBaeTCs PeUICHUEM CIIEAYIOMINX 3a0ay.

= ¢opmupoBars y oOyvaromuxcsi ¢ 3[1P HaBbiku y4eOHO-TIO3HABATEIBHON NESTEIBHOCTH:
TUTAHUPOBaHHUE PaOOTHI, TOUCK PAIIMOHANBHBIX IyTEH €€ BBIOJHEHUS, OCYIIECTBICHHUS
CaMOKOHTPOJIS;

® CrnocoOCTBOBaTh MHTEIEKTYaJIbHOMY Pa3BUTHIO, POPMHpPOBATh KauecTBa, HEOOXOAUMBbIE
YeJOBEKy [UIsl TIOJHOICHHOW JKM3HHM B COBPEMEHHOM OOINECTBE, CBOWCTBEHHBIC
MaTeMAaTUYECKOM  JEATEIbHOCTH: SCHOCTH M  TOYHOCTH  MBICIH, HMHTYHUIHH,
MIPOCTPAHCTBEHHBIX MPEACTABICHHH, CIIOCOOHOCTH K MPEOJOTICHUIO TPYAHOCTEH;

* (opmMupoBarh KIFOUYEBbIE KOMIIETECHIIMHM YYalIUXCsl B paMKax MPEeIMETHOW o0iacTu
«Maremaruvka u HHGOpPMATHKAY;

= pa3BHUBaTh NOHATHIHOE MbIlUIEHUs oOyuatomuxcs ¢ 3I[1P;

" OCYyIIECTBISITh KOPPEKIUIO TIO3HABaTeNbHBIX TMpoleccoB obOydawomuxes ¢ 3IIP,
HEOOXOIMMBIX JUISI OCBOCHUS IIPOTPAMMHOTO MaTepuaa o yueOHOMY MpeIMETY;

" [peaycMaTpuBaTh BO3MOXXHOCTH KOMIIGHCAIlMM OOpa3oBaTENbHBIX Je(DUIUTOB B
OCBOGHMH TPEIIIECTBYIOIIETO MPOrpaMMHOro Marepuana y oOydaromuxcs c¢ 3[IP u
HEJOCTAaTKOB B UX MAaTeMaTHUYECKOM Pa3BUTHUH;

* chopmMupoBaTh yCTOWYHMBBIN HHTEPEC YUAIIUXCS K TIPEIMETY;

® BBIABIATH U Pa3BUBATh MAaTEMATUYECKUE M TBOPYECKHUE CITIOCOOHOCTH.

OcHOBHBIE JIMHUU COJEpKaHHUS Kypca wMaremMatruku B 7-9 xknaccax: «Ywcna u
BBIUKCIICHUS, «AnreOpa» («AnreOpandeckue BbIpaXKCHUS», «YPAaBHEHUS U HEPABEHCTBAY,
«Dynkiun»), «leomerpus» («[eomerpuueckue QUIypel M HX CBOWCTBa», «l3mepenue
TEeOMETPUUYECKUX BEIMYUH»), «BeposTHOCTh M cTarucTuka». JlaHHBIE JTWHUU PAa3BUBAIOTCS
napajuleNibHO, KaXKJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OHAKO HE HE3aBHCUMO OJHA OT
IpyToil, a B TECHOM KOHTakTe M B3auMoneicTBuUU. Kpome sToro, mx oObenUHSET JIOTHYecKas
COCTaBJISIONIAs, TPATIUIIMOHHO MPHUCYIIAs MaTeMaTUKe W MPOHU3BIBAIONIAS BCE MaTeMaTHUECKHe
Kypcbl U conepkartenbHble JuHHH. CdopmynupoBanHoe B DenepadbHOM TOCYAapCTBEHHOM
0o0pa3oBaTeIbHOM CTaHAApPTe OCHOBHOTO 00mero oOpa3oBaHusi TpeOOBaHHME «YMETb
OlepupoBaTh MOHATUAMM: OIpeAeseHHe, aKcuoMma, Teopema, JI0Ka3aTelbCTBO; YMEHHE
pacmo3HaBaTh WCTUHHBIE W JIOKHBIC BBICKA3bIBAHUS, NMPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI,
CTPOUTh BBICKAa3bIBAaHUSA W OTPHUIIAHMS BBICKAa3bIBAHUI» OTHOCHUTCA KO BCEM Kypcam, a
(dopMHupOBaHUE JIOTHUECKUX YMEHHUH pacmpeiessiercs Mo BceM rogaM oOydeHHs Ha YPOBHE
OCHOBHOTO 00IIIeT0 00pa30BaHUSI.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
[TpumepHoit paboyeil mMporpaMMbl, paclpeAeIEéHHBIM IO rojgaM OOydYeHHs, CTPYKTYPHUPOBAHO
TakuM 0O0pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIUIHAIBHBEIM BOMpPOCaM OOydaromuecs
oOpalaguch HEOAHOKPATHO, YTOOBI OBJIaJIEHUE MaTeMaTHUYEeCKUMH TOHATHUSAMU WU HaBbIKAMU
OCYIIECTBISIIOCH ~ IOCIENOBATENIbHO W TOCTYNATeIbHO, C  COOMIONEHHEM  MpPUHIHUIA
IIPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYAIHCh B OOIIYI0 CHCTEMY MaTeMaTHYeCKHX
npeacrasieHuit oOydatommxcs ¢ 3IIP, pacmmpsis u  yroiyOnsas e€, oOpasyst IpoOdHbIe
MHOXECTBEHHbIe CBs3u. OOmme wnenn wusydeHus ydeOHoro mnpeamera «MaremaTuka
npezacrasieHsl B [IpumepHoil paboueil mporpamMmme 0CHOBHOTO O0IIEro 0Opa3oBaHusl.

OcobenHocTr 0TOOpA M aIaNTallK Y4eOHOTO MaTepualia o MaTeMaTHKe

OOyuenne yueOHOMY mpeamery «MaremMaTuka» CTPOUTCS Ha CO3JaHMM ONTHMAJIbHBIX
YCJIOBHH Il YCBOCHHS MPOrpaMMHOTro Matepuaia odydarommmucs ¢ 3I1P. bonbmoe BHuManue
yAensercs oTOOpy ydeOHOro marepuaia B COOTBETCTBUU C MPUHIMIIOM JOCTYIMHOCTH IIPH
COXpaHEHUH 0O0IIero 0a30BOT0 YpPOBHS, KOTOPBIM MOJDKEH IO COACPKaHUIO U 00BbeMy OBITh
aJlanTHPOBAaHHBIM I oOydatormxcs ¢ 3[1P B cooTBeTCTBUM ¢ UX 0COOBIMH 00pa30BaTEIbHBIMU
norpedHOoCcTsIMU. CremyeT 0OJerdyuTh OBNAJeHUE MarepuaioM oOywatomumucs ¢ 3[1P
MOCPENICTBOM €ro JIETAIBHOTO OOBSICHEHUS C CHCTEMAaTHYEeCKHMM IIOBTOPOM, MHOTOKPAaTHOU



TPEHUPOBKM B NPUMEHEHUM 3HAHWUN, MCIONB3YS NMPUEMBl aKTyajdu3aluu (BU3yalbHas Omopa,
naMsTKa).

[Ipumepnass mporpamMma IpeAyCMaTpUBAaEcT BHECEHUE  HEKOTOPBIX  W3MEHEHMIL:
YMEHBIIEHHE 00beMa TEOPEeTHUECKUX CBEIECHUIl, BbIHECEHHE OTACIbHBIX TEM WM LEIbIX
pa3zenoB B Marepuabl ISl 0030PHOTO, 03HAKOMUTEIBHOTO U3y YCHHS.

HN3menennst nporpammsel B 7-9 Kiaaccax

Anzebpa

B 03HakOMUTEIBHOM  IIIaHE  PEKOMEHAYETCS  M3y4aTb  CIEAYIOLNIME  TEMBI:
«Mppaunonanbuble uyucna. JlelictBurenbHble uuciay, «CpaBHEHHE AEUCTBUTEIbHBIX YHUCEI,
apupMeTHUecKue ACUCTBUS C ACHCTBUTENbHBIMU YHcIamMKu», «HaxoxneHue npuOIMKEeHHBIX
3HA4YCHUI KBAaJpaTHOTrO KOpH», «Teopema Buera», «Pemenns ypaBHEHU TpeTbel U 4ETBEPTON
cTeneHeil pasnokeHneM Ha MHOXUTETH», «DyHkuus y =VX u ee rpapux», «IlorpemHocTs u
TOYHOCTH MPUOIKEHHsD», «UeTHbie U HeueTHbIe QYHKIHN», «DyHKIUsS y=X"», « DyHKIHSI y=
ax?, ee rpaduk u cpoiicta. I'paduxu GyHKIMA y= ax? + N u y=a(x-m)?, «YpaBHEHHE C AByMS
HnepeMeHHbBIMH U ero rpaduk», «['paduueckuii crnocod pemeHus CUCTEMBbl YpPaBHEHUI,
«300pakeHne WICHOB apu(PMETHUYECKOM M TEOMETPUYECKOW MPOrpecCHil TOYKaMH Ha
KOOPAMHATHOM IJIOCKOCTH. JINHEHHBIN U SKCIIOHEHIIMATIBHBIA pOCcT. CII0KHBIE IPOLEHTBIY.

Cnemyer yMEHBIIMTH KOJHMYECTBO 4acoB Ha H3ydeHHe TeM: «DopMyib,
«/lokazarenbcTBO TOXKIECTBY, «JIMHelHOEe ypaBHEHHE C JBYMsI HEW3BECTHBIMU», «Ipaduk
JVHEHHOIO ypaBHEHMsI C JByMs IE€peMEHHbIMU», «l'paduyeckoe pelieHHe JHHEHHBIX
YpaBHEHHI U CUCTEM JTMHEHHBIX ypaBHEHUID», « CBOMCTBA KBaJpaTHUHON (QYHKIIHN.

BricBOOOMBIIMECS Yachkl PEKOMEHIYETCs MCIOIb30BaTh: A JIydiled MpopaboTKu
HanOosee BaXHBIX TeM Kypca: «PemieHne ypaBHeHMI», «PemieHne cUCTeM YpaBHEHUI,
«CoBMecTHBIE NEUCTBHS ¢ ApoOsmu», «lIpuMeHeHrne CBOWCTB apu(METUYECKOT0 KBaJAPaTHOTO
KOpHS»; Ha TIOBTOPEHME, pELICHHE 3a/ady, NpeoOpa3oBaHME BBIPAKEHUH, a TakXkKe Ha
3aKpeIJICHUE U3YYCHHOIO MaTepuaa.

Buabl ngestenbHoctu  odyuaromuxcess ¢ 3[IP, o0yc/ioBiieHHbIE  0COOBIMM
o0pa3oBaTeIbHBIMH NOTPEOHOCTAMHM M 00ecHeYHBAIOIIME OCMBICJICHHOE OCBOCHHE
coJep;kaHuM 00pa3oBaHus Mo npeaMeTy «MaTreMaTuka)

Copepxanue BUIOB AesTenbHOCTH oOyuaromuxcs ¢ 3IIP ompenensiercss ux ocoObiMu
oOpa3oBaTenbHbIMU NOTpeOHOCTIMU. [ToMumo mupoko ucnonszyembix B OOIT OO0 o6mux s
BCEX 00yYaromMXcsi BUAOB ACSITEIBHOCTU CIEAYET YCUIIUTh BUJbI JEATENbHOCTH clielu(UUHbIC
JUIs JAaHHOM KaTeropuu jereil, oOecreuuBarolie OCMBICICHHOE OCBOEHHE COJEpKaHMs
0o0pa30BaHMs MO MPEIMETY: YCUIEHHUE IPEIMETHO-IIPAKTUUECKON AESITEIbHOCTH C aKTUBU3ALIUEN
CEHCOPHBIX CHCTEM; 4YepelOBaHHE BHUJIOB JCATEIbHOCTH, 3aJCHCTBYIOIIMX pa3IUYHbIC
CEHCOpHBIE CUCTEMBI; OCBOCHHE MaTepHalia ¢ OIIOPOM Ha aJIrOPUTM; «IIOIIArOBOCThY B U3yUEHUU
MaTepHaa; UCIOJIb30BaHNE JIOTIOJHUTEILHOW BU3yaJbHON OMOPBI (CXEMBI, 11a0JIOHbI, OTIOPHBIE
TaOJIMIIBI); PEYEBOM OTUET O MPOLIECCE U PE3YJIbTaTe AESATEIbHOCTH; BBIIIOJHEHUE CIIEIUAIbHBIX
3aJaHui, 00ecreYnBaOINX KOPPEKLUIO PEryysiiii y4eOHO-TI03HaBaTEIbHOW AEATENbHOCTU U
KOHTPOJIb COOCTBEHHOTO pe3yJjbTara.

Temartnueckas u TepMuHosIOrnyecKas jekcuka coorsercrsyer OOIT OOO.

g oOyuatomtuxcst ¢ 3[1P cyiiecTBeHHBIM SIBISIIOTCS MPUEMBI pabOThI € JIEKCHUECKUM
MmaTtepuaioM mno mnpeamery. [IpoBoauTcs crenuanbHas paboTa MO BBEICHHIO B AaKTHUBHBIN
CJIOBaph OOYYAIOMIMXCSl COOTBETCTBYIONICH TEPMHHOJIOTHH. V3ydaemble TEPMHUHBI BBOJSITCS Ha
IOJIMCEHCOPHOM OCHOBE, 00s3aTeldbHa BH3yalbHas MOJACPKKA, alrOpPUTMbI pPabOTHl ¢
OTIpe/IeNIEHUEM, OITIOPHBIE CXEMBI JJIs aKTyaJIU3alluid TEPMUHOJIOTHH.

PABOYAS TPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7-9 KJIACCBI
Hean uzyvyenusi yaeGHOro Kypca



Anrebpa sIBJISICTCS OJHMM W3 OTIOPHBIX KYPCOB OCHOBHOM IIKOJBI: OHa OOECredHMBacT
U3y4YEeHHE OPYTUX IUCIMIUINH, KaK €CTeCTBEHHOHAYYHOTO, TaK U TYMaHUTApHOTO ITMKJIOB, €&
OCBOCHHE HEOOXOJIMMO IS TIPOJIOJDKEHHSI 00pa30BaHus U B TTOBCEIHEBHOM XU3HU. PazButue y
o0y4armuxcs HAYYHBIX MIpeICTaBICHUIA 0 MIPOUCXOXKICHUU
U CYIIHOCTH anreOpamdyeckux alOcTpakuuif, croco0e OTpakKeHHs MaTeMaTHYeCKON HayKou
SBIICHUN W TPOIECCOB B MPUPOJE U OOIIECTBE, POJIU MATEMATHYECKOTO MOJEIHPOBAHUS B
HAYYHOM TIO3HAHWH M B TIPAKTHKE CIOCOOCTBYET (DOPMHPOBAHHMIO HAYYHOTO MHUPOBO33PEHUS U
KayeCTB MBIIIJICHHUS, HEOOXOANMBIX MJIs aJanTald B COBPEMEHHOM LU(POBOM OOIIECTBE.
N3yuenne anreOpbpl €CTECTBEHHBIM 00pa3oM 0OECTeUMBACT pa3BUTHE yMEHHUS HaAOJIOAATh,
CpaBHHBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHUS, CIIOCOOHOCTU
apryMCHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBHUS W BBIBOJBI, ()OPMYIIMPOBATH YTBEPIKICHUS.
OcBoenne kypca anreOpsl 00ecreynBaeT pa3BUTHE JIOTHUECKOTO MBIIUICHUS 00YyYarOIIUXCs: OHU
UCTIONIB3YIOT JEAYKTUBHBIE W WHIYKTUBHBIE PACCYKIEHUS, OOOOIIEHHE W KOHKPETHU3AIUIO,
abctparupoBanre u aHanoruto. OOydeHue anreOpe mpeanoiaraeT 3HAYUTEIbHBIH O00BEM
CaMOCTOSITEIbHON JEATETFHOCTH OOYYaroIINuXCsl, MOITOMY CAaMOCTOSTEIBHOE PpEIIeHHEe 3aaad
€CTECTBEHHBIM 00Pa30M SIBIISIETCS peaau3alueil 1eaTeIbHOCTHOTO MPUHITUIA 00y UICHHUS.

B crpykrype mporpammbl ydeOHOTO Kypca «AinreOpa» OCHOBHOM MIKOJBI OCHOBHOE
MECTO 3aHUMAIOT  COJEpPXKATEIbHO-METOAMYECKUe JIMHUU: «Yucma U BBIUYUCICHUSDY;
«Anrebpandeckue BBIpAXEHUS»; «YPaBHEHUsS] U HepaBeHCTBa»; «Dynkuum». Kaxngas u3 3tux
COJIepKaTeIbHO-METOJUUECKHX JIMHUN Pa3BUBACTCS HA MPOTSKEHUH TPEX JIET U3yUeHUs Kypca,
€CTECTBEHHBIM 00pa30M TMEPEIUIeTasiCh W B3aUMOJCHCTBYSl C IPYTMMH €ro JuHusMU. B xone
U3Yy4YEeHUS Kypca 00ydaromuMcs IPUXOAUTCS JIOTUYECKH PacCyKIaTh, HCIIOIB30BaTh TEOPETUKO-
MHOKECTBEHHBIN S3bIK. B CBS3M C 3THM I1€1€CO00pa3HO BKJIIOYUTH B MPOTPAMMY HEKOTOpPHIS
OCHOBBI JIOTUKH, MPOHU3BIBAIOIINE BCE OCHOBHBIE pa3fesibl MAaTEeMAaTUYECKOTr0 OO0pa30BaHUS U
CHOCOOCTBYIOIIIME OBJAJACHUIO OO0YyYarOIIMMHCS OCHOB YHHMBEPCAJIbHOIO MaTeMaTHUYECKOIo
sa3plka. Takum o00pa3oM, MOXHO YTBEpXKIaTh, YTO COAEPXKATEIbHOM U CTPYKTYpHOU
0COOCHHOCTBIO Kypca «Anredpay SBISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Conepxanve JUHUM «Yucaa W BBIYMCICHUS» CIYKUT OCHOBOW JUISl JaJIbHEHIIErO
U3YYCHHUS MAaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOMIMXCS JIOTHYECKOTO MBIIUICHUS,
(GbOpMHUPOBAHNIO YMEHHMSI MOJIb30BATHCA ANTOPUTMAMHU, a TaKKe MPHUOOPETEHUIO MPAaKTHYECKUX
HABBIKOB, HEOOXOIMMBIX IJIsi MTOBCEIHEBHOM KHU3HH. Pa3BUTHE MOHATHS O YHCIE B OCHOBHOU
HIKOJIE CBSI3aHO C PpAlUMOHANBHBIMM UM HMPPALMOHAIBHBIMU YHUCIaMU, (OPMUPOBAHUEM
MPEACTABICHUIN O JEHCTBUTEILHOM YHUCE. 3aBEPIICHUE OCBOCHHS YUCIOBOW JIMHUM OTHECEHO K
cTapiieMy 3BeHY 00IIero oOpa3oBaHuUs.

CopepxaHue NBYX aireOpandeckux JIUHUN — «AnreOpandecKkue BBIPAXKCHUS» H
«YpaBHEHUSI W  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHUPOBAHHUIO Y  OOYyYaIOIIUXCS
MaTEeMaTHYECKOTO ammapara, HEOOXOJMMOTO MJisi pelIeHUS 3aad MaTeMaTHKH, CMEXHBIX
MPEAMETOB W TMPAKTHUKO-OPUEHTUPOBAHHBIX 3a7a4. B OCHOBHOW IKoJie Y4YeOHBIM MaTepHal
TPYNOUPYETCST BOKPYT pPAIMOHANBHBIX BBIpaKEHUH. AnreOpa IeMOHCTpUPYET 3HAUYCHHE
MaTEeMaTHKU KaK s3bIKa IS MOCTPOCHHUS MaTeMaTHUYECKHUX MOJIENei, OMHCAHMs MPOIECCOB U
SBJICHUI peasibHOro Mupa. B 3amaun oOydeHus: anreOpe BXOAAT TakXke JajbHEWIIEe pa3BUTHE
QITOPUTMUYECKOTO MBIIUICHHS, HEOOXOJUMOro, B YAaCTHOCTH, JJIsi OCBOEHHUS Kypca
WHOpPMATUKHA, W OBJIAJCHUE HABBIKAMHU JCIyKTUBHBIX paccyxaeHuid. I[IpeoOpa3oBanue
CUMBOJBHBIX (OPM BHOCHT CBOW cHenudUUecKuii BKJIaJ B pa3BUTHE BOOOPAKCHMSI,
CIIOCOOHOCTEH K MAaTeMaTUYECKOMY TBOPUECTBY.

Copepxanve  (QyHKUMOHAJIBHO-TpAUUECKOW JIMHUM  HAIEJEHO Ha  IOJIy4YeHHE
MIKOJIbHUKAMU 3HAHUHN 0 (PYHKIMSIX KaK BaKHEHUIIIEH MaTeMaTUYeCKOW MOJIENH JJIsi ONMUCAHUS U
HCCJIEIOBaHMs pa3HO-00pa3HBIX MPOLIECCOB U SIBJICHUI B MpUpoje U obmiecTBe. M3yueHnue 3Toro
MaTepuaga CHOCOOCTBYET PAa3BUTUIO Y OOYYAIOIIUXCS YMEHHS WCIONb30BaTh pPA3INYHBIC
BbIpa3UTEIbHBIE CPEACTBA SI3bIKA MAaTEMAaTHKH — CJIOBECHbIE, CUMBOJMYECKHE, Trpaduueckue,
BHOCHT BKJIaJ] B ((OPMHUPOBAHKE TIPEJICTABICHUIA O POIM MATEMATHKU B Pa3BUTUU [UBHIIN3AINN



U KyJIbTYPBI.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY IuUTaHy B 7-9 kiaccax wu3ydaeTcss y4yeOHbBI Kypc «Anrebpay,
KOTOPBIA BKJIIOYAET CIIEAYIOLIME OCHOBHBIE pa3lieibl colep:kaHus: «Uucia v BBIYUCICHUS,
«AnreOpandeckre BEIPAKEHUS, « Y paBHEHUS U HEPABEHCTBa», « DYHKIIMNY.

VYueOHbI TUIaH Ha u3ydeHue ainreOpel B 7-9 kiaccax OTBOAUT HE MEHee 3 y4eOHBIX
YacoB B HEJIENIO B TEYCHHE Ka)KJIOro rojaa oOydeHHs, BCETO 3a TpU rofa oOydeHHs — He MEHee
306 yueOHBIX 4acoB.

COAEPXAHUE YYEBHOI'O KYPCA (ITO TOJJAM OBYYEHU)

7 KJIIACC

Yucna u eviuucnenun

PanuoHagbHbIe YHCIA

JlpoOu OOBIKHOBEHHBIE W JECATHYHBIC, MEPEXOA OT OAHON (HOpMBI 3amuicu ApoOei K
npyroil. [loHsATHE palMOHATIBHOTO YUCIIA, 3alUCh, CPABHEHUE, YIOPSI0YMBAHUE PALIMOHAIBHBIX
ymces. Apudmernyeckue AEHCTBUS ¢ pallMOHaJIbHBIMU YHciIaMu. PerieHne 3anad U3 peaabHOU
MPAKTUKU Ha YaCTH, Ha APOOH.

CrerieHb ¢ HaTypaJbHBIM TOKA3aTeNIeM: ONpe/eiIeHNe, NpeoOpa3oBaHue BHIPAKEHUH Ha
OCHOBE OTpe/IeTICHNUS, 3aICh OONBIITNX YHCEL.

[IporneHTHI, 3a1MCh MPOLIEHTOB B BUJE IPOOH U Jpo0OU B BUE MPOIEHTOB. TpH OCHOBHBIC
3a/1a4d Ha MPOLICHTHI, PEILICHUE 3a/1a4 U3 PealbHOU MPAKTUKU.

[IpumeHeHne MpU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOXKHUTENIN HATypaJIbHBIX YUCET.

PeanbpHble 3aBUCUMOCTH, B TOM YHUCJIE MpsMasi U 00paTHas MPONOPIIHOHATBLHOCTH.

Anzeopauueckue sviparxcenus

ITepeMeHHbIE, YUCTOBOE 3HAYEHHE BBIPAXKEHUSI C MEpeMEHHOH. [[omycTUMBblEe 3HAYECHUS
nepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEX/ly BeTMYMHAMHU B BUze (popmyJbl. Beraucnenus
o popmymnam.

[IpeoGpa3zoBanue OYKBEHHBIX BBIPAKEHH, TOXKIAESCTBEHHO paBHBIC BBIPAXKCHHUs, MPAaBUIIA
npeoOpa3oBaHusl CYMM U MPOU3BEICHUN, TPAaBUIIa PACKPBITUS CKOOOK M MPUBEICHHS MOA0OHBIX
CJIaraeMblX.

CBolicTBa CTENEHH C HATYPAJIbHBIM MTOKA3aTEIEM.

OpnowieHbl 1 MHOTOWIEHBl. CTeneHb MHOrousaeHa. CloXkeHue, BBIUNTaHUE, YMHOKEHHE
MHOTOWIEHOB. @OpMyJibl COKPAIIEHHOIO YMHOXKEHHMs: KBaapaT CyMMBbl M KBaJpaT Pa3HOCTH.
®opmyJsia pa3HOCTH KBaJpaToB. Pa3noxeHre MHOTO4JIEHOB HA MHOKUTEH.

Ypasnuenua

VYpaBHeHUe, KOPEHb ypaBHEHHUS, MpaBHIia MPeoOpa3oBaHKs YpaBHEHHUs, pAaBHOCHIBHOCTD
YpaBHEHUU.

JIuneliHOE ypaBHEHUE C OJHOW IEPEMEHHOM, YMCIO KOPHEH JIMHEHHOIO ypaBHEHUS,
pellieHre JUHEHHbIX ypaBHeHMU. CocTaBieHUE ypaBHEHUN IO YCJIOBUIO 3aj1add. PemieHue
TEKCTOBBIX 33714 C TIOMOILBIO YPaBHEHU.

Jlunetinoe ypasnenue ¢ 06yma nepemennvimu u e2o zpagux’. CucremMa IByX JTMHENHBIX
yYpaBHEHHI C JBYMs IE€peMEHHBIMHU. PelieHne cucteM ypaBHEHHMH CIIOCOOOM MOICTaHOBKH.
[Ipumepsl penieHus: TEKCTOBBIX 3a4a4 ¢ TOMOIIBIO CUCTEM YPaBHEHHH.

Koopounamut u cpagpuxu. @ynkyuu

Koopaunara Toukn Ha mpsiMod. UMCIOBBIE MPOMEKYTKH. PaccTosHuE MEXIy IBYMS
TOYKaMU KOOPAMHATHOU IIPSIMOM.




[pssmoyroneHast cucrema koopamHaT, ocu OX m Oy. AOcmmcca M opauHaTa TOYKH Ha
KOOpJAMHATHOM mmiockocTH. Ilpumepsl rpadukoB, 3amaHHbIX (Qopmynamu. UteHue rpapukoB
peabHBIX 3aBUCHUMOCTEN.

Ionstue ¢ynxkimu. I'padpux dynxumu. CpoiictBa (yHkumid. Jluneinas dyHkus, eé
rpaduk. ['paduk dynkuuu y = kx + b. Ipaguueckoe pewenue nunetinvlx ypagrnenui u cucmem
JIUHETIHbIX YPABHEHULL.

8 KVIACC
Yucna u eviuucnenun
KBanpatuslit kopeHb u3 uncna. [lousamue 06 uppayuoraioHom ducie. Jecamuynvlie
NPUOIUNCEHUS UPPAYUOHATLHBIX Yucen. CBOWCTBA apU(PMETHIECKUX KBAAPATHBIX KOPHEH U MX
IpUMEHEHHE K IPeoOpa30BaHUIO YUCIIOBBIX BBIPAXKEHUH U BBIUUCIICHUSAM. JelicmeumeinbHbie
yucaa.

Crenens ¢ nenslM NokasaresaeM U e€ cBoiicTsa. CTaHgapTHas 3allliCh YHUCIIA.

Anzebpauueckue gvipasrcenusn

KBanpaTHslil TpEXUIIEH; pa3IoKEHNE KBAIPATHOTO TPEXUIICHA HA MHOYKHUTEIH.

Anrebpanueckas apoOb. OCHOBHOE CBOWCTBO anreOpamdeckoil npoow. CroxkeHwue,
BBIYUTAHUE, YMHOXKEHUE, JeJeHne aiaredpandeckux ApoOeil. PannoHanbHble BBIpaXKeHUS M UX
npeobpazoBaHue.

Ypasnuenus u nepasencmea

KBanparHoe ypaBHeHuwe, (opMmyna KOpHEW KBaJgpaTHOTO ypaBHeHWs. Teopema Buema.
Pemenne ypaBHEHWI, CBOAALIMXCS K JHMHEHHBIM U KBaapaTHbIM. [lpocreifie apoGHO-
paloHaIbHbIE YPaBHEHMUS.

I'paghuueckaa unmepnpemayusi ypagHeHuti ¢ 08yMs NePemMeHHbIMU U CUCEM TUHEUHbIX
ypasHenuii ¢ 08yms nepemeHuvimu. llpuMepsl pelieHHs CHUCTEM HENMHEWHBIX YpaBHEHHUU C
JBYMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a7a4 aNreOpanyeckKiuM CrocoOoMm.

UucnoBble HepaBEHCTBA M HX CBOMCTBAa. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIuHeilHble HepaBEeHCTBA C OAHOM mepeMeHHOW. CucTemsl
JIMHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

Dyukyuu

[Tonstne dpynkumuu. O6MacTh ONpeeeHUs U MHOXKECTBO 3HaueHUN (QyHKIUU. CriocoObl
3amanus QyHKIUH.

I'paduxk ¢ynknuu. Urtenue cBoiictB ¢yHkumm mno e€ rpaduky. [Ipumepsr rpaduxor
(GYHKUIMH, OTpaXKAIOLINX PeaTbHbIC MPOIECCHI.

@DyHKIMY, ONUCHIBAIOLINE MPAMYIO U 0O0OpPAaTHYIO IPONOPLUOHAIBHBIE 3aBUCUMOCTH, MX

rpapukn. Oynxmum Yy = X2, y = X3, y = 4/x, Yy = g I'pagpuueckoe pewenue ypasnenuii u

cucmem ypasHeHui.

9 KJIACC

Yucna u eéviuucienun

JeiicTBUTEIbHBIE YHCJIA

PanmonaneHbIe YMCHa, UPPAYUOHATbHBIE YUCILA, KOHEeUHble U DeCKOHEeYHble 0ecsmuihble
Opodu. Muodcecmeo OelicmeumenbHbIX uucel, OelicmeUmenbHble YUCIA KAK OecKoHeuHbvle
decsaimuunvle Opobu. Bzaummo ooumosmaunoe coomeemcmeue MeHcOy — MHONCECBOM
OelicmeuUmenbHbiX Yucesl U KOOPOUHAMHOU NPIMOLL.

Cpasnenue OelicmeumenbHulX yucen, apupmemuyeckue 0eticmeus ¢ 0eucmsumenlbHbIMu
yuciamu.

N3mepenus, npudInzKeHUs1, OLeHKH

Pa3mepbl 00BEKTOB OKpYKAIOIIETO MHpPA, JIUTEIBHOCTh MPOIECCOB B OKPYXKAIOIIEM



MHpE.

[TpubnnxEéHHOE 3HAYEHHE BEIMYUHBI, TOYHOCTb MNpuUOMMKeHHus. OKpyTJIeHHE 4YHCEl.
[Ipuknaka u OLEeHKa pe3yJIbTaTOB BBIYMCICHUN.

Ypasnuenus u nepasencmea

YpaBHeHus ¢ OAHOM NepeMeHHOH

JIuneiinoe ypaBHeHue. Penienue ypaBHEHUM, CBOIAIIUXCS K IUHEUHBIM.

KBagparnoe ypaBHeHue. PemieHne ypaBHEHMH, CBONAIIMXCA K  KBAJAPATHBIM.
bukBanpatHoe ypaBHeHue. [lpumepsi peuienus ypagueHuu mpemveli u 4emeeépmot cmeneHeul
Ppasnodicenuem Ha MHONCUMENU.

Pemienune 1po6HO-paliMOHANIBHBIX YPaBHEHHH.

Pemenne TeKCTOBBIX 3a7a4 anreOpanyeckuM METOJIOM.

Cucrembl ypaBHeHUH

VYpaBHeHHE ¢ ABYMs NIEpEMEHHBIMH W ero rpaduk. PemeHue cuctem IOBYX JIMHEHHBIX
YPaBHEHHH ¢ ABYMs NEpEeMEHHBIMU. PemnieHue cucrteM ABYX YpaBHEHHH, OJHO U3 KOTOPBIX
JUHENHOoe, a Ipyroe — BTOpOM creneHu. ['paduueckas UHTEpHIpeTalysi CUCTEMbl YpaBHEHHH ¢
JByMsl IEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 337124 AJIreOpanuecKuM CIIOCOOOM.

HepaBencrBa

YucnoBsle HEPaBEHCTBA U UX CBOMCTBA.

Pemienue nuMHENWHBIX HEPABEHCTB C OJHOM NEPEMEHHOU. PemieHune cuCTEM JMHEHHBIX
HEpaBEHCTB C OJHOW mepeMeHHOH. KBaapaTHplie HepaBeHCTBa. |'paduyeckas mHTEpmpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IByMs IIEPEMEHHBIMH.

Dynkuyuu

KBangpartuunas ¢ysnkuusa, e€ rpaduk u cpoiictBa. IlapaGona, KOOpAMHATHI BEPILINHBI
napaboJIbl, OCh CHMMETPUU TTapaboIIblL.

'paduxu GyHKIMiA: y = kx, y = kx + b, y = X2,
y = +x,y = %I/II/IX CBOIiCTBA.

Yucnoewvie nocnedosamenbHocmu

Omnpenesienne u cnocoObI 3aJaHUs YMCJI0BBIX MOCJIEI0BATEIbHOCTEM

[lonsTHE YKMCIOBOM MOCIEN0BATENBHOCTH. 3alaHUE TTOCIIEI0BATEIbHOCTH PEKYPPEHTHOM
dbopmytoit u popmyIioi N-ro WieHa.

ApudmMernyeckas ¥ reoMmeTpu4YecKasi IPOrpeccuu

Apudmernueckass W reoMmerpuyeckas —mporpeccun. DopMmynbl  N-ToO  4iIeHa
apu(MeTHUECKON U reOMeTPUYECKON MPOrpeccuil, CyMMBbI MEPBHIX N YICHOB.

H3zobpadicenue unenos apugmemuueckoi u 2eoMempuieckoli npocpeccuti mouykamu Ha
KOOpOUHammou niockocmu. Jlunetinviti u sxcnonenyuanorvii pocm. CnosicHvle npoyeHmeoi.

KoHTpo/ibHO-H3MepHTeIbHbIE MATEPHAJIBI

IIpoBeneHne OLIGHKM MOCTHXKEHHUH IJIAHUPYEMBIX pPE3yJbTaTOB OCBOCHUS Y4eOHOIO
npeaMeTa MpoBOIUTCS B (opMe TEeKymlero u pyOeKHOTO KOHTPOJSI B BHAE: KOHTPOJIbHBIC
paboThl, caMoOCTOATENbHbIE pabOThI, 3auyeThbl, MAaTEMaTHMYECKUE JUKTAHTbI, MPAKTHYECKUE
paboThl, TUCbMEHHBIN OTBET 10 UHIUBUAYaJIbHBIM KapTOUKaM-3aJaHUSIM, TECTUPOBAHUE.

Hns  obydaromuxcsi ¢ 3IIP Bo3MOXHO wu3MeHeHHe (GOPMYIMPOBKH 3aJaHHUil  Ha
«TIOLIAroBYIO»,  aJaNTalyi0 MpeagaraéMoro oO0yd4arolemycs TECTOBOTO  (KOHTPOJIbHO-
OLIEHOYHOI'0) MaTepuaia: HCHOJIb30BAHWE YCTHBIX M MUCbMEHHBIX HMHCTPYKLUH, yHpoIIeHHE
JUTMHHBIX CJIOKHBIX (OPMYJIHMPOBOK MHCTPYKLHMH, PElICHHE C OMOPOH Ha alrOpHTM, oOpasell,
UCIIOJIb30BaHUE CIIPABOYHOM HH(pOpMAIIHH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPE/IMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA



JINYHOCTHBIE PE3YJIbTATDI:

MOTHUBaIlUg K O6y‘-IeHI/IIO MaTEMATHUKE U HeﬂeHaHpaBHeHHOﬁ MMO3HABATCIILHON
JeATEILHOCTH;

IIOBBIIICHUEC YPOBHA CBOCH KOMIICTEHTHOCTH Ucpe3 TMPAKTHUYCCKYIO JOCATCIBbHOCTD,
TpeOYIOILYI0 MaTeMaTHYeCKUX 3HAHWH, B TOM YHCJIE YMEHHE YYUTBCS y JPYTHX JIIOCH;

CIIOCOOHOCTh OCO3HaBaThb CTPECCOBYIO CHUTyallUiO, ObITh TOTOBBIM JCHCTBOBATH B
OTCYTCTBHUE TapaHTHil ycriexa;

cnocobHOoCcTh OOywaromuxcss ¢ 3[IP k oco3HaHMIO CBOMX AE(PUIMTOB W TPOSBICHUE
CTPEMJICHUS K UX MIPEOI0IICHUIO;

CHOCOOHOCTD K CaMOpa3BUTUIO, YMCHHUEC CTABUTH JOCTUIKHUMBIC LCJIN;

YMEHHE pa3iu4yarth y4eOHbIE CHUTyallid, B KOTOPBIX MOXXHO JEHCTBOBATh
CaMOCTOSITENIFHO, M CHTYAalllH, TJIe CJEeIyeT BOCIOJIB30BATHCS CIIPABOYHON MH(pOpMaNuen Win
JPYTHMHU BCTIOMOTATEIbHBIMU CPEICTBAMU;

CIIOCOOHOCTh NEPEHOCUTHh IIOJYyYEHHBbIE B XOA€ OOyuYeHHUs 3HAHHUS B aAKTYyaJIbHYIO
CUTyanuio (IIpU PEIICHNH KUTEHCKHX 3a/1a4, TPEOYIOIMINX MaTeMaTHYeCKUX 3HAHUH);

CIIOCOOHOCTh ~ OPHEHTHUPOBAThCI B  TPEOOBAaHHWSIX W  TNpaBWIaxX  MPOBEACHUS
IPOMEXYTOYHON M UTOTOBOH aTTEeCTallUy;

OBJIaJICHHE OCHOBaMH (PHAHCOBOW TPAMOTHOCTH.

METAINIPEMETHBIE PE3YJIbTATBI

Ognadenue yHugepcanbHbIMU yueOHbIMU NOZHAGAM ETbHBIMU OCUCMEUAMU:

YCTaHaBJIMBATL MPUYUHHO-CICACTBCHHBIC CBA3M B XOAC YCBOCHUA MATCMATHYCCKOI'O
MaTepuaa,

BBISIBIIATH IE(PUITUT TaHHBIX, HEOOXOIUMBIX VISl PEIICHUS TOCTABIICHHOM 3a/1a4H;

C MOMOIIIBIO YUUTEISl BBIOMPATh CIIOCOO PEIICHHs] MAaTEMAaTUYECKO# 3aaun (CpaBHUBATh
BO3MO>KHBIE BAPUAHTHI PEIICHNUSA);

MPUMEHATh U TIPe0oOpa30BhIBATh 3HAKH W CHMBOJIBI B XOJI€ PEIICHUS MAaTEMaTHYECKHX
3a/ay;

yCTaHABJIMBATh KCKOMOE U IaHHOE TIPU PEIICHUN MaTeMAaTHICCKOH 3a/1a4H;

MOHUMAaTh W  HUHTEPHPETHPOBATh HMHPOPMALMUIO PA3TUYHBIX BUAOB H  (opm
NPeJICTaBIICHHUS;

WLTIOCTPUPOBATH pelIaeMble 3a/1a4i rpaMuecKUMHU CXEeMaMu;

3(PEeKTUBHO 3aNIOMHHATH ¥ CHCTEMATH3UPOBATh HH(OPMAITHIO.

INOHUMATb W HCHOJb30BAaThb MATCMATUUYCCKHUC CpCACTBA HArIAJHOCTU (Fpa(bI/IKI/I,
JarpaMMBbl, TaOJHIIBI, CXEMBI U JIP.) UTSl WUTIOCTPAIIUH, HHTEPIPETAIINN, apTyMECHTAIHH.

Osniadenue yHugepCcanbHbIMU YUeOHBIMU KOMMYHUKAMUBHBIMU OCUCMEUAMU:

OpPTraHU30BBIBATh YYEOHOE COTPYAHUYECTBO U COBMECTHYIO ACATEIBHOCTD C YUUTEIEM U
CBEPCTHHUKAMH B MPOIIECCE PEIICHUS 3a1a4;

B3aUMOJICHCTBOBATh U HAXOJHUTH OOITHE CITOCOOBI pabOThI, paboTaTh B TPYIINE: HAXOAUTH
ofmiee pemieHWe W paspemarh KOH(QIMKTBI HAa OCHOBE COTJIACOBAHMS TMO3WIUMK W ydéra
MHTEPECOB; CIIyIaTh NapTHEPa; GOPMYIHPOBATH, APTYMEHTUPOBATh U OTCTAMBATH CBOE MHEHHE;

MNPOrHO3UPOBATHL BO3HHUKHOBCHUC KOHq)JII/IKTOB IIprU HAJIMYUH PA3HBIX TOUYCK 3PCHUA U
paspemarb KOHQJIMKTHI HA OCHOBE YUETa HHTEPECOB U MO3UIMN BCEX YUYACTHUKOB,;

apryMEHTHPOBAaTh CBOIO IO3ULHIO M KOOPAUHHUPOBATH €€ C MO3ULHUAMM IAPTHEPOB B
COTPYAHHUYECTBE TIPU BHIPA0OTKE OOIIETO PEUICHUsI B COBMECTHOM NI TEITLHOCTH,

BBITIOJIHATH CBOIO qacCTb paGOTBI, JOCTUIraTh Ka4€CTBCHHOI'O pe3ylibTaTa n
KOOPIWHUPOBATH CBOM JACHCTBUS C JIPYTUMH YICHAMH KOMaH/IbI,

OLIEHUBATh KAYECTBO CBOETO BKJIAJa B OOLIHIA IPOAYKT.

Osnadenue yHueepcaibHbIMU Y4eOHBIMU PEZYTAMUBHBIMU OCHUCMBUAMU:



CTaBUTHh II€NIM, BBHIOMPATh W CO3[AaBaTh QJITOPUTMBI I PEIICHUS Y4YCOHBIX
MaTeMaTHYECKUX Mpobem;

IJIAHUPOBATh M OCYILUECTBIISTh JACATEIBHOCTh, HANPABICHHYI) Ha pEIICHHE 3a1a4
HCCJIEA0BATENIbCKOr0 XapaKTepa.

dbopMynmupoBaTh W yAepKHBaTh  y4eOHYHO  3a7ady, COCTAaBJIATh IUTAH U
MOCJIEOBATEIIbHOCTh JEHCTBUM;

OCYILECTBIISATh KOHTPOJIb 1O 00pa3ily U BHOCUTh HEOOXOAMMBIE KOPPEKTUBBI

KOHTPOJMPOBATH MPOIIECC U pPe3yabTaT y4eOHOM MaTeMaTHUYEeCKON AESITENbHOCTH;

aJICKBaTHO OIEHMBATh MPABMWJILHOCTh WJIM OMITMOOYHOCTH BBITIOJIHEHMS YU4eOHOM 3a1auu,
e€ 0O0OBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOXKHOCTH €€ PEIICHHUS;

CIMYaTh CHOCOO0 JEWCTBHS W €ro pe3yiabTaT C 3aJaHHBIM JTAJIOHOM C IIEJIbI0
oOHapy>KeHHS OTKJIIOHEHUU U OTIMYUN OT HTallOHA.

MPEABUICTh TPYJHOCTH, KOTOPBIE MOTYT BOSHUKHYTh MPU PEIICHUHN YU4eOHOM 3a1a4H;

MOHUMATh TPUYUHBI, MO KOTOPHIM HE OBbUT JOCTUTHYT TpeOyeMblil pe3yibTar
JeSATETLHOCTH, ONPEACNIATh MO3UTUBHBIE U3MEHEHHS U HAIpaBJICHUs, TpeOyIolue JalbHEeHIIeH
paboThI;

peryiMpoBaTh ClIOCO0 BBIPAKEHUS SMOITUH.

HNPEJMETHBIE PE3YJIBTATbBI

PesynbraTtel ocBoeHMsi yuyeOHOro mnpeaMera «Marematnka (BKIOYash —anreopy,
TEOMETPHUIO, BEPOSTHOCTh M CTATUCTHKY)», paclpelelieHHble M0 TrojxaM  oOydeHwus,
(GOopMyTUPYIOTCS MO TUPUHOUIY J00aBICHHS HOBBIX PE3YJNBTaTOB OT ToJa K TOAYy, YXKe
Ha3BaHHBIE B NPEABLAYIIAX TOJaX IMO3UIMH, KaK IPaBHIO, JOCIOBHO HE MOBTOPSIOTCS, HO
YUUTHIBAIOTCS  (PE3yJbTaThl OYEPEAHOTO0 TOAa MO YMOJNYAHHIO BKIIOYAIOT —PpE3yJIbTaThl
IPEJbIIYIINX JIET).

IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIBTATHI OCBOEHUS PABOYEN

IMPOT'PAMMBI KYPCA «AJITEBPA» (ITO TOJAM OBYUYEHMUS)

OcBoeHne y4eOHOTO Kypca «Anredpa» Ha YpOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUS
JIOJDKHO 00eCTieunBaTh JOCTH)KEHUE CIIETYIOIINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

7 KJIIACC

Yucna u eviuucnenus

BbImonHATE, codeTass yCTHblE M NUCBMEHHbIE NMPUEMBI, apupMETHUYECKHE ACUCTBUS C
palMOHaIbHBIMU YHCIIAMHU.

HaxonuTe 3HaueHUs 4YUCIOBBIX BBIPAKEHHH; NMPUMEHATh Pa3HOOOpa3Hble CHOCOOBI U
npuéMbl  BBIYMCICHUS 3HAYCHWH JPOOHBIX BBIPAKEHHM, COJCPXKAIIMX OOBIKHOBEHHBIE H
JIECSITUYHBIE IPOOH.

[lepexoauTth OT OIHOHM (PopMBI 3amucu Yucen K Apyrou (MpeoOpa3oBbIBaTh JECATUYHYIO
JpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUYHYIO IpoOb). CpaBHUBATH U YNOPSAI0OYHBATD
paluOHAIbHBIC YHCIIA.

OxpyrisaTh uucna.

BBINOMHATE NPUKKUIKY M OLICHKY pPE3yJIbTaTa BBIYMCICHUHN, OLCHKY 3HAYEHUN YHCIOBBIX
BBIPAKCHU.

BbIMONHATE AEHCTBHUS CO CTENEHSAMU C HaTypalbHBIMU IOKa3aTeslssMu (C OMOpoil Ha
CIPaBOYHYIO HH(POPMAILIHIO).

IIpuMeHTh IPU3HAKK JEIUMOCTH, Pa3JI0KEHUE Ha MHOKUTENH HATypPaIbHbIX YUCEIL.

Pemate mpocrtelinmme NpakTUKO-OPUEHTHPOBAHHBIE 33Jaud, CBSI3aHHBIE C OTHOIIEHHEM
BEJINYMH, IPONOPLMOHATIBHOCTBIO BEJIWYMH, IPOLCHTAMH; WHTEPIPETHPOBATh PE3YJIbTAThI
pelieHus 3agad ¢ Y4Y4€TOM OrPaHUYECHHUH, CBSA3aHHBIX CO CBOMCTBAMH pPacCMaTpPUBAEMBbIX



00BEKTOB.

Anzebpauueckue gvipasrcenus

OpueHTHPOBATECS B MOHATHAX M ONEPHUPOBATH Ha 0a30BOM YypOBHE anreOpamyecKon
TEPMHUHOJIOTUEN U CUMBOJIMKOM.

Haxonuts 3HaueHNs OyKBEHHBIX BBIPAXKEHUN MTPH 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BoimonHATs peoOpa3oBaHus ENOr0 BRIPAKEHHS] B MHOTOUJICH IPUBEICHUEM TOI00HBIX
CJIaraeéMbIX, paCKpbhITUEM CKOOOK.

BpINonHATE yMHOXKEHHE OJHOYIEHAa HAa MHOIOYIEH W MHOIO4YJ€Ha Ha MHOTOWIEH,
OpUMEHATh (OPMYJIBl KBaJIpaTa CyMMBl W KBaJpara pa3HOCTH (C OMOpOH Ha CIPaBOYHYIO
uH(GOpPMAIIHUIO).

OcCy1LIecTBISTh Pa3sioKEHHE MHOTOWIEHOB HAa MHOXHTEIU C IOMOLIbIO BBIHECEHUS 3a
CKOOKHM OOIIEr0 MHOXKUTEINS, TPYNIUPOBKU ClIaraeMbIX, MPUMEHEHHUsI (HOpMYJT COKpAIIEHHOTO
YMHO>KEHUS (C OMOPOii Ha CIIPAaBOYHYIO HH(POPMAIIHIO).

[IpumensaTh mpeoOpa3oBaHHs MHOTOUYJICHOB [UIS pELICHUS pa3lUYHbIX 3a1ad U3
MaTEMaTHKH, CMEKHBIX MPEIMETOB, U3 PEAILHOMN MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEMEHEH ¢ HATypadbHBIMU MMOKA3aTEISIMU AJIs IPeoOpa30oBaHUS
BBIPXCHUH (C OIMOPOH Ha CIIPABOYHYIO HHPOPMAITHUIO).

Ypaenenus u nepasencmea

Pemate nuHEHBIE YpaBHEHUS C OJHOW NEPEMEHHOW, NPUMEHSS MpaBWIA IEpexoja OT
HCXOJIHOTO YpaBHEHUsI K pPaBHOCWIbHOMY eMy. IIpoBepsATh, SABISETCS JIM YUCIO KOpPHEM
YpaBHEHHUS.

Nwmets mpencrasienue o rpaguueckux MeTofax MpH PelleHUH JIMHEHHBIX YpaBHEHUHN U
UX CHUCTEM.

[TonOupatrs mpumepsl Map 4YHCeN, SIBISIFOIIMXCS PEIIeHWEM JHMHEHHOro ypaBHEHUS C
JIByMsI IEPEMEHHBIMHU.

Ctpouth B KOOPIMHATHOM IJIOCKOCTH TIpaduK JUHEHHOTrO YpaBHEHUS C JABYMs
NepEMEHHBIMH; MTOJIB3YSICh IPa)uKOM, IPUBOAUTH IPUMEPHI PELICHUS YPaBHEHHUS.

Pemate cucteMbl IByX JMHEHWHBIX YpPABHEHUN C JBYMs NEPEMEHHBIMH, B TOM YHCIE
rpadudeck (C omopoii Ha aNrOpUTM Y4eOHBIX ICHCTBUI).

CocTtaBndts (1ociie COBMECTHOT'O aHajn3a) U pelaTh JIMHEHHOE YpaBHEHHE WU CUCTEMY
JMHEVHBIX YPaBHEHUM 10 YCIOBHUIO 33[a4M, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4yl NOJIyYeHHBIA pe3yibTarT.

Koopounamut u cpagpuxu. @ynkyuu

N3o0OpakaTh Ha KOOPAWHATHOM TPSIMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAMHATAaM, JIy4d, OTpPE3KH, WHTEpBaJlbl; 3alMCBIBaTh YMCIOBBIE IIPOMEXYTKH Ha
anreOpanvdeckoM SI3bIKE.

OtmeuaTs B KOOPIMHATHOW IJIOCKOCTM TOYKM IO 33JaHHBIM KOOpAMHATaM; CTPOUTH
rpaduku muHeHHbIX GyHKnuii. Ctpouts rpaduk Gyskimu Yy = KX + b.

OmnwuceiBaTh ¢ MOMOLIBIO (PYHKIIMI M3BECTHBIE 3aBUCUMOCTH MEXIY BETHYMHAMH (T10
AIrOPUTMY y4eOHBIX IEHCTBUI): CKOPOCTh, BPEMs, PACCTOSIHUE; LI€HA, KOJTUYECTBO, CTOMMOCTb;
POU3BOIUTENBHOCTh, BpeMsi, 00BEM pabOoTHI.

Haxoauts 3HaueHre GyHKIUU MO 3HAYCHUIO €€ apryMeHTa.

[NonumaTts rpaduyeckuii crnocod MpeacTaBIeHUs U aHAIW3a WHPOPMALMU; U3BJIEKaTh U
UHTEPIIPETUPOBATh UH(POpMALIHIO U3 TPadUKOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

8 KUIIACC

Yucna u evluucnenus

Hcnonb3oBaTh HauajabHbIE MPEACTABICHUS O MHOXECTBE NEHCTBUTENBHBIX UYMCEN IJIf
CpaBHEHUs, OKpYIJICHHUS M BBIYUCICHHI; H300pakaTb ACUCTBUTEIbHBIC YHUCIA TOYKAMHU Ha
KOOPAUHATHOW MPSAMOIA.

[IpumensTh MOHATHE apU(PMETHUECKOTO0 KBAaJPATHOI'O KOPHS;, HAXOAWUTh KBaJpaTHBIC



KOpPHM, MCHOJb3ys MpPU  HEOOXOAMMOCTH  KaJIbKYJATOp;  BBINOJHATH  MpOCTEHIINE
npeoOpa30BaHus BBIPAKEHHM, COAEpKALINX KBAaApAaTHbIE KOPHHU, HCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonp3oBaTe 3ammcu OOJBIIMX M MaJIbIX YHCEN C MOMOIIBI0 JIECATHYHBIX IpOoOei u
crene”el uucia 10.

Anzebpauueckue gvipasrcenusn

[IpuMeHATh MOHATHE CTENEHU C LENbIM I0Ka3aTeseM, BBIIOJIHATH IpeoOpa3zoBaHUs
BBIPQXCHHM, COJEp)KaLMX CTENEHU C LIENbIM IoKa3zaTeneM (C HCIOJIb30BAHUEM CIPaBOYHOMN
uHbOpMaIum).

BEIMOTHATE HECTIOKHBIE TOXXJIECTBEHHBIE NPEe0Opa30BaHUs PAIlOHAIBHBIX BBIPAKCHHUN
Ha OCHOBE MpaBWJI ACHCTBUI HaJ MHOTOWIEHAMH U areOpanyecKuMHu ApoOsMu.

PackianpiBaTh KBaipaTHbIN TPEXUIEH HA MHOKUTEIH.

[IpumensTh mnpeoOpa3oBaHUsl BBIPAKEHUHM AN pelleHHs pPa3JIM4HbIX 3a4ad U3
MaTEMaTHKH, CMEKHBIX MPEIMETOB, U3 PEAIbHOM MPAKTUKU.

Ypasnuenus u nepasencmea

Pemars nuHelHble, KBaJpaTHbIE YpaBHEHHUS (C HCIIOJIB30BAHMEM CIIPAaBOYHOM
UH(POPMALIMK) U PALMOHAIbHbBIE YPABHEHUS, CBOJAIIMECS K HUM, CUCTEMbI JABYX YpaBHEHHUH C
JIByMsI TIEPEMEHHBIMHU.

[IpoBoauTh mpocTenIne NCCIeI0BaHNs YPAaBHEHUN U CUCTEM YPaBHEHUI, B TOM UHUCIIE C
NpUMEHEHHEM TpadUUecKuX TpEACTaBICHUH (yCTaHaBIMBATh, WMEET M YpaBHCHUE WA
cUCTeMa ypaBHEHUH PELICHMs, €CIIU UMEET, TO CKOJIBbKO, U Ip.) C OMOPON HA AITOPUTM y4eOHBIX
JICHCTBHM.

Ilepexoauts OT cioBecHOH (POPMYJIMPOBKH 3akauM K e€ anredpandyeckol Mojaenu ¢
IIOMOUIbI0 COCTABJICHUS YpaBHEHMsI WJIM CHCTEMbl YpaBHEHUM, HWHTEPIPETHUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4y MOJIYUYEHHBIN PE3yJIbTaT.

[IpuMeHsTH CBONMCTBA YMCIOBBIX HEPABEHCTB I CPAaBHEHUS, OLIEHKHU; PEIIaTh JIMHEHHBIE
HEpaBEHCTBA C OJHOM MEpEeMEHHOM M MX CHCTEMBI; JaBaThb TpapHUUECKyl0 HUIIOCTPALUIO
MHO’KECTBa PELLIEHUI HEPAaBEHCTBA, CHCTEMbI HEPAaBEHCTB.

Dyukyuu

OnepupoBath Ha 0a30BOM YpOBHE (DYHKIIMOHAIbHBIE MOHATHS W S3BIK (TEPMHHBI,
CHUMBOJIMUECKHE 0003HAYEHUs); ONpEeAEATh 3HAueHHe (YHKIMM IO 3HAYCHHUIO apryMEHTa;
OIIpEeNIeNIATh CBOUCTBA (PYHKIUH 110 €€ TpaduKy.

5
ONMCBHIBaTh CBOMCTBA 4YHCIOBOM (QyHKIMM 1m0 €€ rpaduky (mpu HEOOXOAUMOCTH C
HampaBJIsIOIEH TOMOUIBIO).

Crpouts rpaduKu >IeMeHTapHBIX QYHKIMHA Buga , Y = X5,y = X3,y = +/x , Y=

9 KUIACC

Yucna u epluucnenusn

CpaBHMBATh M yHOPSI0UYMBATh pallMOHABHbIE M HPPALOHAJIbHBIE YHCIIA.

BoinonusaTe apupmMernyeckue AEHCTBUS ¢ pallMOHAIBHBIMU YHCIAMH, COYETasi YCTHBIE U
NUCbMEHHbBIE IPUEMBI, BHITIOIHSTH BEIYUCIECHUS ¢ UPPALIMOHATIBHBIMHI YUCIAMH.

HaxonuTh 3HaueHusI CTENEHEeN ¢ LIeIbIMU NTOKA3aTeNsIMU U KOPHEH; BBIYUCIISITh 3HAUEHUS
YHCIIOBBIX BBIPAXKEHUI.

OxpyrisTh AEUCTBUTEIbHBIE YUCIA, BBIIOJHATH MPUKUIKY pPE3yJbTaTa BBIUMCICHUH,
OLIEHKY YHMCJIOBBIX BBIPAXKECHUH.

Ypaseuenun u nepasencmea

Pemath JsnMHeWHBIE M KBaJpaTHbIE YpaBHEHWs, YPaBHEHHUs, CBOJIIUECS K HUM,
npocTenme ApoOHO-pallMOHAIbHbBIE YPABHEHHUSL.

Pemate mpocreiiiiye cucteMbl ABYX JUHEWHBIX YpPaBHEHUH C JBYMs NEPEMEHHBIMH U
CUCTEMBI JBYX YPaBHEHUH, B KOTOPHIX OJHO YpPaBHEHUE HE SIBISIETCS JTUHEHHBIM (TI0 BU3YyaJIbHOU
orope).



Pemarh mnpocTeimie TEKCTOBBIC 3aJadd aNreOpandecKuM CIIOCOOOM C TTOMOIIBIO
COCTaBJICHUS YPAaBHEHUS WM CUCTEMBI JByX YPaBHEHUM C ABYMS IEPEMEHHBIMHU.

[IpoBoauTH pOCTENHIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHHUH, B TOM YHUCIIE C
NpPUMEHEHHEM TrpaUuecKux TMpeacTaBleHuil (ycTaHaBIMBaTh, HMEET JIM YpaBHEHHE WU
CHUCTEMa ypaBHEHUH PEIICHUS], €CITU UMEET, TO CKOJIBKO, U TIP.).

Pematp nuHeliHble HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA; H300pa)kaTh peEHICHHE
HEPaBEHCTB HA YMCJIOBOU MPSIMOM, 3alUCHIBATH PEIIICHUE C TTOMOIIIBI0 CUMBOJIOB.

Pematp cuctemMbl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE
KBaJJpaTHOE HEPABEHCTBO; M300pakaTh pPEIICHUE CUCTEMbl HEPABEHCTB HAa YMCIIOBON MPSIMOM,
3alUCBIBaTh PEIICHHUE C TOMOIIbIO CUMBOJIOB.

Hcnonws30BaTh HEpaBEHCTBA MPU PEIICHUH PAa3IMUHBIX 3a/1a4.

Dynkuyuu

PacnioznaBath pyHKIMHM W3ydeHHBIX BHUIOB. [I0Ka3bIBaTh CXEMATHUYCCKU PACIIOIOKCHHE
Ha KOOPAMHATHOM IIIOCKOCTH rpadukoB GpyHKkumii Buma: Y =kx,y =kx + b, ,y =ax? + bx +c,y =

k . . .
X3,y = \x,y= ~ B 3aBHCUMOCTH OT 3HAYCHHH KOd((UIIMEHTOB; OMUCHIBATH CBONCTBA (PYHKITHIA.

Crpoutb u u300paXkaTb CXEMaTHUECKU T'papUKH KBaJApaTUYHBIX (DYyHKIMH, OMUCHIBATh
CBOWCTBA KBaAPATHYHBIX (DYHKIHA 10 UX TpaduKam.

Pacno3HaBath  KkBajpaTHuyHy!0 (QYyHKIMIO 10  (opMmyJie, NPUBOAUTH TNPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON )KU3HU, (PU3UKU, TEOMETPUU.

Apugpmemuueckan u zeomempuyeckan npozpeccuu

Pacnio3naBath apuMeTHIECKyI0 U TEOMETPUIECKYIO MPOTPECCHH TPU Pa3HBIX CIIOcoOax
3a/laHusl.

BEIMONHATE BBIUMCIIEHUS! C MCIIOJIB30BaHUEM (POpMys N-ro 4ieHa apu(METHUECKOW U
reOMETPUYECKO Tmporpeccuii, cyMmbl MEpBbIX N wWieHOB (C ONOpPOM Ha CHPAaBOYHYIO
UH(POPMAIIHIO).

Pematp 3amaun, cBsA3aHHBIE C YMCIOBBIMU MOCIEAOBATEIBHOCTSMH, B TOM YHCIE 3a1a4H
U3 peaJlbHOW JKM3HM (C  HCHOJb30BAHHMEM  KaJIbKYJSATOpa, UUQPOBBIX TEXHOJIOTHM)



TEMATHUYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA «AJI'EBPA» (I10 TOAAM OBYYEHUSA)

TemaTtuueckoe INIAHUPOBAHUC U KOJIUYCCTBC 4aCOB, OTBOAMMBIX HAa OCBOCHHUC K&)KI[OIZ TCMBbI yqe6H0r0 KypcCa

«Anrebpa» ananTUpPOBAHHON OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIEr0 00Opa3oBaHus
00yyYaromuxcs ¢ 331eP>KKOH IICUXHMUECKOT0 Pa3BUTHSI, B IIEJIOM COBMAJIAIOT C COOTBETCTBYIOIIUM pa3lienoM paboueit
nporpaMMbl yaeOHOTo Kypca « Anredpa» o0pa3oBaTebHONW IPOTpaMMbl OCHOBHOTO 001IeT0 00pa3oBaHUs

7 KIIACC

HaunmMeHoBaHMe pa3eioB H TeM
NporpamMMbl

Ne i/

Yuciaa ¥ BEIYUCIIEHUS. PaniodHaibpHbIe
quciia

Anrebpanueckue BhIpaXKeHUs
VYpaBHEHUs U HEpPAaBEHCTBA
Koopaunats! u rpadpuku. OyHxyun

[ToBTropenue u o6o0IIEHNE

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

KoanuecTBo 4acoB

Bcero
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KoHTpoJbHbIe
padoThl

IIpakTH4eckue
padoThI

DJIEeKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [{OK
https://m.edsoo.ru/7f415b90

bu6mmoreka [{OK
https://m.edsoo.ru/7f415b90

bu6mmoreka [{OK
https://m.edsoo.ru/7f415b90

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90

bubmuoreka [JOK
https://m.edsoo.ru/7f415b90
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8 KVIACC

Ne i/

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbl

Yucna u Beruncnenns. KBaapatHeie KOpHU

Yuciaa u BerunciicHusa. CTeneHb ¢ [elIbIM
IoKa3arejieM

Anrebpanueckue BHIPAXKCHHUS.
KBagpartsslii TpEXuieH

AnreOpanuecKre BHIPaKECHUS.
AnrebGpanueckas qpoob

YpaBHeHus 1 HepaBeHCTBA. KBasipaTHbie
ypaBHEHUS

VYpaBHeHus u HepaBeHCTBAa. CHCTEMBI
ypaBHEHUH

YpaBHeHus u HepaBeHCTBa. HepaBeHcTBa
@®yskiyu. OCHOBHBIE IOHATHSA
Oynkuun. Yncnossie GyHKINN

[ToBTOpeHMe 1 0000IIEHNE

KoanuecTBo 4yacoB

Bcero

15

15

15

13

12

102

KonTpoJsbHble
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbBbIE

(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcbl

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

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

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

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

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

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

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

Ne i/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaumeHoBaHue pa3ie/ioB U TeM
NPorpamMmslI

Uucna u BeruncieHus. JleicTBUTENbHBIE
yucna

YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C
OJIHOM IIEPEMEHHOMI

VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI
ypaBHEHUH

VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa

OyHKIMU

YucnoBbie MOCIEA0BATEIBHOCTH

[ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3AIUS

3HAHUH

KoanuecTBo 4yacoB

Bcero

14

14

16

16

15

18

102

KonTpoabubie
padoThI

IIpakTHYecKkue
padoThI

DJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

but6mmoreka [{JOK
https://m.edsoo.ru/7f419d08

but6mmoreka [{JOK
https://m.edsoo0.ru/7f419d08

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

7 kaace (102 )

Ha3Banue
pa3aeJia (TemMbl)
Kypca (4uciao

OcHoBHoOe cofepxkaHue

OcHOBHBIE BH/IbI 1EATEJIbHOCTH 00y4aI0IIUXCS

4acoB)
Yucna u [TonsiTHE PallMOHAIBHOTO YUCIIA. CucreMaTH3UPOBATHL M 000ralaTh 3HAHUSA 00 OOBIKHOBEHHBIX
BBIYMCJICHUS. Apudmernueckne IecTBUS ¢ pallMOHATBHBIMU YHCIAMHU. U JIECATUYHBIX TPOOSIX.
PannonanbHbie CpaBHeHue, ynopsIouuBaHUE PALlMOHAIBHBIX YHCEIL. CpaBHMBATbL U YHNOPSIA0YMBATH APOOH, MPeoOpPa30OBbIBas MPU
YHCJIA CreneHs ¢ HaTypaJIbHBIM I10KA3aTEJIEM. HEOOXOIMMOCTH  JECATUYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 4) Pemenue OCHOBHBIX 3aa4 Ha ApoOH, MPOLEHTHI U3 PEalbHON | OOBIKHOBEHHBIE B JCCATUYHBIC, B YaCTHOCTH B OECKOHEYHYIO

IIPAKTUKH.

IIpu3Haku  [ETUMOCTH,  PA3JIOKEHUs
HaTypaJIbHBIX YHUCEIL

PeanbHble 3aBUCUMOCTHU. IIpsimas
IIPONOPLUUOHAIBHOCTH.

Ha MHOXUTCIIN

u oOpartHas

JECATUYHYIO APOOB.

IlpumensaTs  pa3HooOpa3Hble  CHOCOOBI W NPHUEMBI
BbIYHMCJICHUS 3HAYEHHI IPOOHBIX BBIPAMKEHUH, COAEpKAIINX
OOBIKHOBEHHBIE W  JCCATUYHBICE JpOOM: 3aMEHATh TpH
HEOOXOUMOCTH  JIECATUYHYIO JApoOb  OOBIKHOBEHHOH U
OOBIKHOBEHHYIO JIECATUIHON, IPUBOIUTH BBIpAXKCHHE K (hopMme,
Haumbosnee ynoOHOW [yis BBIYUCICHUN, MPEoOpa3oBBHIBATH
JIpOOHBIE BBIPAKEHUS HA YMHOXXCHHE W JICJICHUE JCCATHYHBIX
Ipo0eit K IEHCTBUAM € IENIBIMU YUCIaMU (TIpU HEOOXOIMMOCTH C
HAIPAaBJIAIONIEH TOMOIIIBIO).

I[IpuBoauTHL YMCIOBBIEe U OYKBEHHbIe NMPHUMEPHI CTCTICHH C
HaTypaJIbHBIM TIOKa3aTelieM, OOBSICHSS 3HAYCHHs] OCHOBAaHMSI
CTEIIEHU W IIOKa3aTeNs CTEICHU, HAXOIWTh 3HAYCHHS CTEICHEH

Buza @ (2 — 11060€ PalMOHANBHOE YHCIIO, N — HATypaTbHOE
YHCII0) C ONOPOH Ha CIIPABOYHYIO MH(OpMAIHIO.

[Tonumars cMBbICa 3aMMCH OONBIIMX YHCEJ € MOMOIIbIO

AecATHYHBIX Apoleil U cTeneHel ynciaa 10, npUMEHATh UX B

peaJIbHBIX CUTYAllHAX.

IIpuMeHsATh NPU3HAKK JECIUMOCTH, Pa3I0KEHHSI HA MHOKHUTEIIH
HaTypaJIbHBIX YUCEIL

Pemats npocreiiiue 3aa4u Ha 4aCTH, IIPOLIEHTHI, IPOIIOPLIVH,




Ha HaXOXJIeHHE APoOH (IIPOIEHTA) OT BEJTMUNHBI H BETHYUHBI 110
e npoOu (TporeHTy), Apodu (MpOoIeHTa), KOTOPBIA COCTABISET
onHa BenuuuHa oT gapyroil. IlpuBoamTh, pa3zdupars,
OLICHNBATh Pa3IMYHbIC PELICHHUS, 3alIUCH PEIIEHUH TEKCTOBBIX
3ajau.

Pacno3HaBaTh 1 00bSACHATD, OMUPASCH HA ONPEACICHHS, IIPSIMO
POTIOPIIMOHATILHBIE u o0paTHO POTIOPIIMOHATILHBIE
3aBUCUMOCTH MEXy BEIMYMHAMU; NPUBOAMTH MPHUMEPbI 3THX
3aBUCHUMOCTEHl M3 peaJbHOTO MHpa, W3 JpPYrMX Y4YeOHBIX

MPEIMETOB.
Pemate mpocteiiliie MpakTHKO-OPUEHTHPOBAHHBbIE 3aJa4M
Ha  JIpodW, TNPOUEHTbI, MNPAMYI0 U  0o0paTHyIO

NPONOPUHOHATBHOCTH, IPONIOPLMH.

Auaredpanyeckue

BbIPAKEHHsI
(27 v)

byksenHnsble BoipakeHus. [lepemennslie. /JlonmycTumele 3HaYCHUS
nepeMeHHbIX. POpMYIIBL.

ITpeoOpa3oBanue OYKBEHHBIX BBIpaXKEHUI, PACKPBITHE CKOOOK
Y TIPUBE/ICHUE MTOTOOHBIX CIIaraeMbIX.

CBoJiCTBa CTENEHU C HATYPaJIbHBIM I10Ka3aTeIEM.
MHOTrO4JICHEI. Crnoxenue, BBIYHTAHHE, YMHOXKEHHE
MHOrowieHoB.  DOpMyJsibl  COKPAIIEHHOIO  YMHOXKCHHS.
Pa3nosxeHne MHOTOUYICHOB HA MHOXKHUTEIIH.

Osaagern Ha 0azoBoM YpPOBHe anredpandecKkoi
TEPMHUHOJIOTHEN U CHMBOJHMKOH, NMPHUMEHATb €€ B IIpOLECCE
OCBOCHHS y4eOHOTO MaTepuaa.

Haxonuth 3HaueHus OYKBEHHBIX BBIPOKCHHH TNPH 3aJaHHBIX
3HAYCHUSAX OYKB; BBITIOJIHATH BEIYUCICHUS TTO (hopMyIIam.
BbInoaHATHL peoOpa3oBaHys 1IEIOT0 BbIPaXKEHUSI B MHOTOWIEH
HPUBEJICHUEM MTOJOOHBIX CIIaraéMbIX, PACKPBITUEM CKOOOK.
BbINOJHATL yMHOXEHUE OJHOWIEHA HAa MHOTOWIEH U
MHOTIOYJIeHa Ha MHOTOYIEH, MPUMEHSTh (HOpMyJibl KBajapara
CyMMBI M KBaJpaTa pa3HOCTH C OINOPOM Ha CIPaBOYHYIO
UH(POPMAIIHIO.

OcywmecTBIATh Pa3lokKEHUE MHOTOWIEHOB HAa MHOXHUTEIU
MyTEM BBIHECEHUS 3a CKOOKM OOIIEro MHOXKUTEJS, IPUMEHEHUS
dopMyaBl  pasHOCTH  KBaapaToB, (OpMys  COKpamEHHOTO
YMHOXEHHS C OTIOPOI Ha CIPaBOYHYIO HH(POPMALIUIO.
IIpumensTe mpeoOpa3oBaHME MHOTOYJIEHOB JUIsl PEIICHUs
pa3aMuYHBIX 337ad M3 MaTeMaTUK{, CMEXHBIX IPEIMETOB, U3
peanbHOU MPAKTUKHU.

3HAKOMMTBCS C HCTOPHeEN Pa3BUTUS MATEMATUKH.




YpaBHeHust
U HEPaBEeHCTBA
(20 u)

YpasHenue, IIpaBHIIa npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHJIBHOCTH YPAaBHEHH.

JInneliHOE ypaBHEHME ¢ OHOU IEPEMEHHOMN

[IEPEMEHHOM, PELICHNUE JIMHENHBIX YpaBHEHUN. Pemenne 3anau
C IOMOIIBIO YPAaBHEHH.

Jluneitinoe ypagnenue ¢ 08yMs nepemMeHHbIMU U €20 2PAuK.
Cucrema ByX JUHEHHBIX YpPaBHEHUN C IBYMS NEPEMEHHBIMH.
Pemenne cucreM ypaBHEHHIl C€HmocoOOM MOJCTAaHOBKH U
CII0COOOM CIIOKEHHS.

Pemate nuHElHOE YpaBHEHHE C OJTHOM IIEPEMEHHOW, PUMEHASA
NMpaBHJIA IIEpEX0a OT UCXOAHOTO YPABHEHMS K PABHOCUIIBHOMY
emy Oosee npoctoro Buza. IIpoBepsTh, ABISETCS TM KOHKPETHOE
YKCJIO KOPHEM yPaBHEHUS.

ITonOupars npuMepsnl Nap 4Yucell, SBISIOLIMXCSA PEIICHUEM
JIMHEHNHOTO YPAaBHEHUS C IBYMsI [IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOM IIJIOCKOCTH TpaduK JHUHEWHOTO
ypaBHEHHUsI C JBYMs IEPEeMEHHBIMU (TIPH HEOOXOJUMOCTH C
UCITIOJIb30BAaHUEM CMBICIIOBOM OMOpPBI); MOJIB3YACH TpaduKOM,
NPUBOAUTEH NIPUMePbI PELICHUs YPaBHEHUS.

HaxoauTs pemieHue CHCTEMBI ABYX JIMHEHMHBIX YPaBHEHUU C
JBYMsI IEPEMEHHBIMU C OIIOPOM Ha AITOPUTM YUE€OHBIX JEHCTBHIA.
CocTaBiITh ¥ pemiaTh YPaBHEHUE WIN CUCTEMY YPABHEHHUH 110
YCIOBUIO 3aJa4M, HWHTEPHPETHPOBAaTH B COOTBETCTBHH C
KOHTEKCTOM 3aJauyd IIOJIY4YEHHBIH pe3ynbTaT C OINOpOM Ha
BOITPOCHBIN IIJIaH.

Koopannatsl
U rpauKH.
DOyHKUNH
(24 v)

Koopannara Toukn Ha npsiMoi. YHCIIOBBIE IPOMEKY TKH.
PaccrosiHre Mexly IBYMs TOUYKaMHU KOOPAMHATHOMN MpsAMON
[IpstmoyronbHasi cucTeMa KoopJAuHaT Ha miockoctu. [Ipumepsl
rpa(uKoB, 3a7JaHHBIX (popMyTIamMu. UTeHue rpauKoB pearbHbIX
3aBUCUMOCTEHN.

[Tonstue Qynkuuu. I'papux ¢ynkumu. CpoiicTBa (QyHKUUIL.
Jluneiinas  ¢yukmumsa.  I[loctpoenune rTpaduka JTUHEHHON
dyukiyn. ['paduk Gyskuun y = kx + b.

H3o0paxarb Ha KOOPJIMHATHOU IpsIMOM TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAWHATAM, JIyYd, OTPE3KH,
MHTEPBAJIbI; 3aMIMCHIBATh X Ha alreOpandecKoM si3bIKe.
OTMeyaTh B KOOPIAMHATHOH IMJIOCKOCTH TOYKH IO 33TaHHBIM
KOOpJMHATaM; CTPOUTHh T'padUKH HECIOXKHBIX 3aBHCHMOCTEH,
3aJJaHHBIX (OpPMYyJIaMH, B TOM YHUCIIE C TIOMOIIbI0 HU(POBBIX
n1a0opaToOpHid.

I[IpuMeHsiTh, M3yYaThb NPeMMYIIECTBA, WHTEPNPETHPOBATH
rpaduyecknii criocod MpeICTaBICHUS U aHaIu3a pa3HOO0pa3HON
KU3HEHHOU WH(OpMaInu.

OcBanBaTh Ha 6a30BOM YPOBHE MOHATHE (PYHKLUH, OBJIaICBATH
(YyHKIIMOHATLHON TEPMHHOJIOTHUCH.

Pacno3naBath mHeliHy0 QyHKIMIO Y = KX + D, omuchiBaTh
e€ CBOICTBA B 3aBUCUMOCTH OT 3HaYCHUI K0d(pPuuneHToB K 1 b
(pu HEOOXOAMMOCTH C OIIOPOM Ha ANTOPUTM MPABUIIA).
Crpouts rpaduku nuHeirHON QyHKunu, pyHKmuu Yy = KX + b




Hcnonb3oBath HuGpoBbie pecypcbl 171 HOCTPOSHUs rpaduKoB
(bYHKIMN ¥ U3yYEHUS UX CBOMCTB.

IIpuBOANTE PUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B pEabHBIX
Ipoueccax U sIBJICHUSIX.

IloBTOpPEHME
u 00001meHue
(6w

[ToBTOpEHNE OCHOBHBIX MOHATHM U METOJOB Kypca / Kiacca,
0000111eHNe 3HAHUH.

BbiOupaTb, mNpPUMEHATH CHOCOOBI  CpPaBHEHUS  YHUCEIl,
BBIYMCIICHU, npeoOpa3oBaHUil  BBIpAKEHUH,  peIIeHUs
ypaBHEHUI IPU HEOOXOAMMOCTH C HAMIPABIISAIOINIEH TTOMOIIIBIO.
OcyuiecTBASATh CAMOKOHTPOJIb BBIMOJIHSAEMbBIX JEHCTBUNA U
CaMOIIPOBEPKY pe3yjbTaTa BBIYUCICHHH, MpeoOpa3oBaHUH,
ITOCTPOECHUM.

Pemates npocreifme 3aqa4m 13 peaqbHON )KU3HU, IPUMEHSATH
MaTeMaTH4eCKHe 3HAHUSl U1 pELICHUs 3aJad M3 JpYyrux
IIPEAMETOB.

Pemars mnpocreiiline TEKCTOBbIE 3a1a4M,
BbIOHPATH CIIOCOOBI PEIICHUS 3a/1a4H.

CPABHUBATD,

8 kiacce (102 u)

HaszBanue
pa3aeJia (TemMbl)
Kypca (4uciao

OcHoOBHOe coiep:kaHue

OcHoOBHBIE BUBI 1€ATEJIBHOCTH 00y4al0NIUXCH

4acoB)
Yucna u KBanpathblii kopeHb u3 uucina. [lonamue 06 uppayuonanviom | @opMyJHPOBATH ONpeaejeHHe KBAIPATHOTO KOPHS M3 YHCIIA,
BBIYMCJIEHHS. yucne. [lecamuunvie NPUOIUNCEHUS UPPAYUOHATLHBIX YUCEL. apu(PMETHIECKOTO KBAJIPATHOTO KOPHS MPH HEOOXOAMMOCTH C
KBaapartHbie HeticmeumenvHule uucna. Cpagnenue 0eticmeumenbHulX yucesl. |BU3yaabHON OIOPOH.

KOPHU

Apudmerndeckuil KBapaTHbBII KOPEHb.

HpI/IMeHﬂTb Ooncpanrio M3BJICYCHHA KBAAPATHOI'O KOPHA U3




(15 q9) YpaBHeHHE Bua X2 = a. YHUCia, MCMOJIb3YH MPYU HEOOXOAMMOCTH KAJIbKYJISATOP.
CaoiicTBa apudmeTnyecKkux KBaJIpaTHBIX KOpHEH. | OueHuBaTh  KBagpaTHbIE KOPHH LEABIMA  4YHCIAMU |
[IpeoOpa3oBaHne  YHUCIOBBIX  BBIPAKECHUH,  COJEPIKAIIUX | IECATHIYHBIMU IPOOSIMH.
KBaJIpaTHBIE KOPHHU. CpaBHUBaTL M YNOPSIAOYUBATHL  palliOHAJbHBIE U
UppalMOHaNIbHbIC YHCIIA, 3allMCAaHHbIE C TOMOMIbIO KBaIPATHBIX
KOpHEH IIpH HEOOXOIMMOCTH C HAMPABIISIOIICH TTOMOIIIBIO.
HccaenoBars ypaBHEHUE X2 = @, HaxoauTh TOYHBLIE U
npubnmxEHHBIe KopHH ipu & > 0.
HccnenoBarb CBOMCTBAa KBaJpPaTHBIX KOpPHEH, MPOBOJIS
YHCIIOBBIE OKCIIEPUMEHTHI C MCIOJIb30BAaHUEM KaJbKyJIATOpa
(KoMTIBIOTEDPA).
IlpumenaTs cBOMCTBA apu(pMeTHYECKHX KOpHeH i
npeodpa3oBaHNs BbIPpaKEeHUI.
BpinoJHAT, mnpocTeilliie NPeo0pPa30BaHUS  BBIPAKCHUI,
coJlep)KallluX KBaJpaTHble KOpHU. BbIpaxaTh mnepeMeHHbIE U3
reOMETPHUUECKUX M (PU3NIECKHX (HOPMYJIT IPH HEOOXOIUMOCTH C
OIIOpPOH Ha IPABUIIO.
BorunciasaTs 3HaYeHHs BBIPAXKCHUMN, COJIEPIKAIINX KBaJpaTHBIC
KOPHHU, UCTIOJIb3Ys IPU HEOOXOAMMOCTH KaJIbKYJISATOP.
Hcnonb3oBaTh B XO0JI€ pEIICHUS 3a7ad dJIEMEHTapHbIE
MPEJICTABICHUS, CBSI3aHHBIE C MPUONMKEHHBIMU 3HAYCHUSMU
BEJIMYMH.
3HAKOMUTBHCS C UCTOpUEH Pa3BUTHUSI MATEMATUKH.
Yucna u Crenens ¢ nensIM nokasareneM. CTaHgapTHas 3anuch yuciaa. | DopmMyaupoBaTh onpejiesieHHe CTEIIEHH C [EIbIM MToKa3aTeeM
BbIYHCJICHHSI. Pa3mepbl 00bEKTOB OKPYXKAIOIIEro MUpa (OT 3JIEMEHTaPHBIX (ip1 HEOOXOUMOCTH TI0 BU3YJIBHON OTIOpE).
Crenennb YaCTHI] 10 KOCMHUYECKHX OOBEKTOB), JITUTEIHHOCTH Iporeccos | [IpeacTaBisiTh 3alMCh OOJIBIIMX U MAJIBIX YKCEI B CTAHIAPTHOM
¢ HeJbIM B OKpPY aroIleM MHUpe. Bujse. CpaBHMBATh uUWCIa M BEIWYUHBI, 3alHUCAHHBIE C
nokasareJjieM CBOJCTBA CTENEHU C LIEIbIM IIOKA3aTEIIEM. UCTONIb30BaHueM crernenu 10.
(7 9) Hcnonb3oBars 3amuch YHCEN B CTAaHAAPTHOM BHAE A

BBIPQXXEHUSI Pa3MEPOB OOBEKTOB, IJIUTEIBHOCTHU IPOLIECCOB B
OKpY>arolleM MUpE.
®opMyJIMpOBaTh, 3aNIMCHIBATL B CHMBOJINYeCKOH ¢opme u




WIJTHCTPUPOBATL IIPpUMEPpaAMu CBOMCTBA CTCIICHH C O ECJIbIM

nmokaszatesieM (MpU  HEOOXOJUMOCTH C  HCIIOJIb30BAaHUEM
BU3YaJbHOMU OIOPBHI).
IIpumensiTe  cBolicTBa CTENEHM JUId  [PeoOpa3OBaHUSA

BBIPAXCHUM, COJEP)KAIMX CTENEHU C LEIbIM I0Ka3aTelleM ¢
UCIOJIb30BaHUEM  CNpPaBOYHOM uHGpopMauuu. BpINOJHATH
NeHCTBUSA C YUCIIAMHM, 3allMCAaHHBIMU B CTaHIApTHOM BUJE
(YMHOXXEHHE, JICJICHHUE, BO3BE/ICHHUE B CTCIICHB).

Auareopanuyeckue | Ksanpartueii TpéxwieH. PasnoskeHne kBaapaTHOro TpéxdicHa | Pacmo3HaBaTh — KBaJpaTHBIM — TPEXUJIEH,  YyCTaHABJIMBATh

BbIPaKeHM . Ha MHOXHTEIH. BO3MOKHOCTB €T0 Pa3J0KEHUsI HA MHOXKHUTEIH.

KBaapartublii PackinaapiBaTh Ha MHOMKHMTEJNH KBAJpaTHBIA TPEXWIEH C

TPEX4JIeH HEOTPULATENIbHBIM JAUCKPUMHUHAHTOM NPU HEOOXOAMMOCTH C

59) OIIOpOM Ha alrOPUTM IPaBHIIA.

Anaredopanyeckue | AnreOpanyeckast 1poOb. JlomycTHMbIe 3HAaUEHUS IEPEMEHHBIX, | 3anuchIBaTh anreOpandeckue BoipakeHus. HaxoauTh 001acTh

BbIPaKeHHS. BXOSIIIUX B alreOpandeckue BeIpakeHusl. OCHOBHOE CBOWCTBO | ONIPEACTICHHS PAIMOHATBHOTO BHIPAYKCHHUS.

Adaredpanyeckasi | anredpaunueckoi Apoou. CokpaiieHue apooeil. BbINOJIHATHL YNCIIOBBIE MOACTAHOBKA M BBIYMCJIATH 3HAUCHUE

ApooL Cnoxenue, BBIYUTAHUE, YMHOKEHUE u JiesieHre | JpoOu, B TOM YHUCIIE C TIOMOILBIO KaJIbKYJISTOpA.

(15 4) anreOpanyecknx ApoOeil. I[IpeoOpa3zoBanue BbIpakeHuil, | @OPMYJIHPOBATH OCHOBHOE CBOMCTBO alreOpanveckoil qpoou u

cojieprKalux anreopandeckue Ipoou. NPUMEHATH €T0 JUIsl TPEOOPa30BaAHUS JPOOCH.

BbinoaHATL AelicTBUSL ¢ anreOpanvyeckuMHu ApoOSMH TpU
HEOOXOJUMOCTH C Hampasisoomed nomomibio. IlpuMensaTs
npeoOpa3oBaHus BBIPAXKEHHUM Ui pelieHus 3aiad. BuipakaTb
nepeMeHHble u3 Qopmyn (PU3NIECKHX, TEOMETPUUYECKHX,
OMHCHIBAIOIUX OBITOBBIE CHUTYyallMM) TPU HEOOXOAMMOCTH C
HaIPaBJIAOIIEH TOMOIIBO.

YpaBHeHus KBanpatHoe ypaBHeHue. Henonnoe kBagpatHoe ypaBHeHue. | Pacnmo3HaBaTh KBaJIpaTHbBIC YPaBHEHHUS.

U HepaBeHCTBA. ®opMyia KOpHEH KBaJApaTHOIO ypaBHeHUs. Teopema Buema. |3anuchiBaTh (GoOpMyJy KOpHEH KBaJIpaTHOTO YpaBHEHUS,

KBaaparnsbie Pemenue ypaBHeHnH, CBOASIINXCS K KBaApaTHBIM. [IpocTelimue | pemiath KBaJpaTHbIe YPABHEHUS — IOJIHBIE M HETOJHBIE (C

YPABHEHUA IpOOHO-PAlIMOHABHBIE YPABHEHHUS. MCIIOJIb30BaHUEM CIPABOYHON MH(POPMAIUH).

(15 u)

Pemenne TEKCTOBBIX 3a1a4 € IIOMOIIBIO  KBaApPaTHBIX

IIpoBoauTs mpocTelline  HMCCACAOBAHUSL  KBaJIpaTHBIX




YpaBHEHUI.

YpaBHEHUN.

Pemiates ypaBHeHHsl, CBOJSIIMECS K KBAJIPATHBIM, C TIOMOILBIO
npeoOpa3oBaHUi U 3aMEHOM IEPEMEHHOM € OMOPOil Ha aJITOPUTM
IpaBua.

Habnrogate M aHaAJIM3MPOBATBH CBS3b MEXKIY KOpDHAMHU U
Kod(puImeHTaMy KBaJAPaTHOTO YPaBHEHUS.

Ipumensamo meopemy Buema ons pewenus
3a0ay (c ucnonv3osanuem oopasya).

Pemats TekcTOBBIE 3aayM  anreOpanvyeckuM CIOCOOOM:
MEPEXO/IUTh OT CJIOBECHOM (DOPMYIMPOBKU YCIOBHS 3aJaud K
anreOpanyeckod MoJeNnu MyTEM COCTaBJICHUs ypaBHEHUs (TIpU
HEOOXOAMMOCTH C  HaNpaBJSAIOMICH IOMOIIBIO);  PeIIaTh
COCTaBJIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH PE3YIbTAT.
3HAKOMHUTLCSI ¢ UCTOPHUEI pa3BUTHS anTreOphI.

YpaBHeHust JluHeliHOE ypaBHEHHE C JABYMsSl TEPEMEHHBIMHU, €ro Tpaduk,| Pacmo3HaBaTh TMHCHHbBIC ypaBHEHHS C IBYMS MIEPEMEHHBIMHU.
U HepaBeHCTBA. MIpUMEPHI PEIICHNS] YPABHEHH B LIEJIbIX YUCTIaX. Ctpouth rpaduKu JIMHEWHBIX YPAaBHEHHH, B TOM YHCIIE
Cucremsl Pemenne cucrem ABYX JWHCHHBIX YypaBHCHUW C JABYMS |HMCHOJb3ysi HH(poBbIe pecypchbl (TpU HEOOXOAUMOCTH C
YPaBHEHU NepeMEHHBIMH. [IpUMephl pElICHUsT CHCTEM HEJIMHEHHBIX | ONOPO HA aITOPUTM yUEOHBIX 1EHCTBUM).
(13 ) YpPaBHEHUN C JBYMsI IEPEMEHHBIMH. PazamuaTe napamienbHble U MEPECEKaroluecs IpsMble 0 UX
I'paguueckas  unmepnpemayus  ypasHenus ¢ 08yMs|ypPaBHCHHSAM.
nepeMeHHbIMU U CUCTEM YPAGHEHULL C 08YMsL NePEeMEHHbIMU. Pemiate cucteMbl [AByX JMHEHHBIX YpaBHEHUU C JByMS
Peienue TeKCTOBBIX 3a7a4 C IOMOILBIO CUCTEM YPaBHEHHUI. MEPEMEHHBIMU MOJCTAHOBKOM U CI0KEHUEM.
Pemate npocreiiime cucteMbl, B KOTOPbIX OJHO M3 YpaBHEHUM
HE SBJSETCS] TUHEHHBIM MPU HEOOXOIMMOCTH C HAIpPaBIISIOLIEH
ITOMOIIBIO.
Ilpugeooumsv  cpagpuueckyro  unmepnpemayuilo - peuieHus
VPa8HeHUs ¢ O8YMSs NePEMEHHbIMU U CUCTEM YPAGHEHULI ¢ O8Y M
nepemeHHbIMU.
Pemath TekcTOBBIE 3a1aUM ANTeOpPaAIECKUM CITIOCOOOM.
YpaBHeHus HucnoBble HEPABEHCTBA U UX CBOWCTBA. DopMyIHPOBATH CBOMCTBA YHCIOBBIX HEPABEHCTB,

1 HepaBeHCTBA.

HepaBeHcTBO ¢ 01HOM nepeMeHHON. JIMHEHbIE HEpAaBEHCTBA C

WJUTIOCTPUPOBATH UX HA KOOPIMHATHOMN MPSIMOM.




HepasencrBa OJIHOI mepeMeHHOW M ux pemeHue. CUCTEMBl JTMHEWHBIX IIpuMeHATH CBOICTBA HEPABEHCTB B XO/I€ PEIICHUS 3a1au.
(12 u) HEPaBEHCTB C OAHOW IIEPEMEHHOM U UX pELICHUE. Pemiate JMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOU,
N300pakeHne perieHus JMHEHHOTO0 HEPaBeHCTBA M X CHUCTEM | M300paXkaTh pelIeHne HEPABEHCTBA HA YUCIIOBOM MPSIMOIi.
Ha YHCJIOBOM MPAMOM. PemaTh cucteMbl JIMHEHHBIX HEPABEHCTB, H300pa)xaTh pelIeHre

CUCTEMbI HEPABEHCTB Ha YHCIIOBOW MPSIMON IIPU HEOOXOTUMOCTH
C BU3YAJIBHOM OIOPOM.

DOyHKIHH. [Tonstne ¢ynkumuu. OOIACTh ONMpPENEICHUS U MHOXKECTBO HUcnonb3oBath  QyHKIMOHAIBHYIO  TEPMHUHOJIOTHI0O U

OcHoBHBIE 3HaueHu# Gpynkunn. CrocoOsl 3aaHust QyHKITHIA. CHMBOJIMKY.

MOHATHS I'paduk pynkuuu. CpoiicTBa GyHKIUH, UX O0TOOpakeHHE Ha | BBIYMCAATH 3HAYeHHs1 (QYyHKIWH, 3alaHHBIX (Gopmyaamu (ipu

59) rpaduke. HEOOXOJUMOCTH HUCIOJB30BaTh KalbKYJSITOP); COCTABISATH
Ta0JIMIbI 3HAYEeHUH (yHKIINH.
CtpouThb 10 TOYKaM rpadpuku QyHKIHMHA.
OnuceiBaTh CBOIcTBa (QYHKIMM HA OCHOBE €€ rpaduyecKoro
IpEJICTaBICHUsT MNpU  HEOOXOJUMOCTH C  HaIpaBIsOIIEH
MIOMOLIBIO.
Hcnonb3oBath  QyHKIMOHAIBHYI0O  TEPMHUHOJIOTHI0O U
CHMBOJIMKY.
HccnenoBarb mnpumepbl rpa@uKoB, OTPaXKaloUINX peajbHbIe
npoueccel U sipneHus. IIpuBoAUTHL NMpUMepbI MPOIECCOB U
SIBJIEHUU C 3aJJaHHBIMH CBOMCTBAMMU.
Hcnonb3oBaTh KOMNbIOTEPHbIE MPOTPAMMBI 715l TOCTPOCHUS
rpadukoB QYHKINI 1 U3yYESHHS KX CBOWCTB

POyHKIHH. Yrenne wu mnocrpoeHue rpapukoB ¢yHkuui. Ilpumeps! | Haxoauts ¢ moMombio rpaguka QyHKIMHA 3HAYCHUE OJTHOU U3

Yucnosbie rpadukoB QyHKIUN, OTPAKAIOIIUX PEAbHBIE TPOLIECCHI. paccMaTpuBaEMBbIX BEIMUYUH 110 3HAYEHHIO IPYTOM.

(pyHkuun @yHKINH, OIMCBHIBAIOIIIHAE PSAMYIO u o0paTHy!0 | B HEClIOKHBIX cilydasix BbIpa:kaTh (GopMyJioii 3aBHCHMOCTH

99) MPOTMOPIIMOHANILHBIE 3aBUCUMOCTH, UX rpaduku. ['unepbona. | Mexay BeIMUNHAMHU.

I'paduk GyHkmpmy = X2
Oynxmun y = X2,y = X3,y = J/x,y = k;; epaguueckoe

peulerue YpasHeHuti u cucmem ypasHeHull.

OnuceiBaTh XapakTep M3MEHEHHUsS OJIHOM BEIMYUHBI B
3aBHCHUMOCTH OT U3MEHEHUS IPYroi

Pacno3naBarb Buasl wu3ydaembix ¢GyHkumid. [loka3biBaTh
cXeMaTH4YeCKH TIOJIO)KEHHE Ha KOOPAMHATHON IJIOCKOCTH
rpadukos QyHKImi Buma:y = X2, y = X,




y=Vxy =k

Hcnonb3oBars GyHKIUOHANBHO-TPadUYECKHE
NpeACTaABJICHUSA U PEIICHUS U UCCIICIOBAHUS YPAaBHEHUH U
CHUCTEM ypaBHEHUHU.

IpumensTe mudppoBbIe pecypehl IS MOCTPOCHUS TpadruKoOB
byHKIMA.

IloBTOpPEHME
u 00001meHue
(6 w)

[ToBTOpEHNE OCHOBHBIX TIOHSATHH M METOIOB KypcoB 7 u 8

KJIacCOB, 00001IeHNEe 3HAHUHN.

IIpuMeHsTH CcHOCOOBI  CpaBHEHUS 4YHCEN, BBIUYMCICHUH,
npeoOpa3oBaHuil BEIpAXKECHUH, PELLICHUS ypaBHEHUH.
OcymecTBIASITH CAMOKOHTPOJIb BBINOJHAEMbIX JICHCTBHU H
CaMOIPOBEPKY pe3yJibTaTa BBIYHCICHHH, MpeoOpa3oOBaHHM,
IIOCTPOEHUM.

Pemars, 3amaum M3 peajJbHOM JKU3HH, TPUMEHSATH
MaTeMaTUYECKUE 3HaHUS [UIS pelleHus 3aJad W3 JIpYyrux
IIPEIMETOB.

PemaTh TekcTOBBIE 3a/1a44, CPAaBHUBATH, BHIOMPATH CIOCOOBI
penieHus 3aJa4u.

9 kaace (102 9)

Ha3Banue
pazaeJia (TemMbl)
Kypca (4uciao

OcHoBHOe coaep:kaHue

OcHOBHBIE BH/IbI IEATEJIbHOCTH 00y4aI0IIUXCH

4acoB)
Yucnau PanyoHanpHbIe 4YHCIaA, uUppayuoHaivHvle Yucia, KoHeynvie u|Pa3BMBaThL mNpeACTABJEHHA O 4YHCIAX: OT MHOXECTBA
BBIYHCJICHHSI. beckoHneuHvle oecsimuymbie opoou. MHoocecmeso | HaTYypajbHBIX YUCEN O MHOXKECTBA JEHCTBUTEIBHBIX YUCE.
JlelicTBUTENbHBIE | Oelicmeumenvusvlx  uucel, Oelicmeumenvhvle yucia Kax|O3HAKOMHTbCS c BO3MOXHOCTBIO MpeICTaBICHUS
qucjaa beckoneunvle decamuutvle Opobu. Bzaumno ooHoznaunoe JIEWCTBUTEIILHOTO YHCIia KaK OECKOHEUYHOW JIECATHUYHON JpoOH,




99 coomeemcmeue Mexcoy MHONCECMBOM OeliCEUMEeNbHbIX Yucel | IPUMEHSITh  JIECATHYHBIE TPUOJIMKCHUST PAlMOHAJBHBIX U
U MHOJCECBOM MOYEK KOOPOUHAMHOU NPAMOILL. UPPALMOHAIILHBIX YHCEN.
CpasHenue  Oelicmsumenvuvlx  ducen, apugmemuueckue|3anucvieamso, cpagHueambo u ynopsaoouugambo
oeticmeusi ¢ 0eticmeumenbHbIMU YUCTAMU. OeticmeumenvHvle YUCA.
[TpubinkEHHOE 3HAaUEHUE BEITUYUHBI, TOYHOCTb IPUOIMKEHUS. | BLIOHATH, coueTass YCTHBIE M IMHUCHbMCHHBIC TPUEMBI,
Oxpyrinenue uucen. [lpuknaka u  OIEHKA pPE3yJbTaToOB | apudMeTHYecKHe [eHCTBHSI C pPANUOHAIBHBIMH YHCIAMU,
BBIYHCIICHUI. HAXOAUTh 3HAYCHHs CTENEHEW C LENbIMU IOKa3aTels MU H
KOpHEH; BBIYMCJIATH 3HAYCHUS YUCIIOBBIX BBIPAKECHUN.
[ony4yutrs mnpeacTaBjieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
qucell B IPAKTUYECKOM JEATEIBHOCTH YEI0BEKA.
AHaJIM3MPOBAThL W [JeJaTh BBIBOABLI (IIOCIE COBMECTHOIO
aHaJIM3a) O TOYHOCTU MPUOIMKEHHS ACHCTBUTEIHLHOTO 4YHCIa
IIPU pPEILIEHUH 3ajau.
OKpyrJsiTb JEHUCTBUTEIBHBIE UYWCIA, BBINOJIHATH NPUKUAKY
pe3yapTaTa  BBIYHMCICHUN, OWEHKY 3HAYE€HUW  YHUCIIOBBIX
BBIPAKCHUM.
3HAKOMUTHCS C UCTOPUEH Pa3BUTUS MATEMATHKH.
YpaBHeHus JInHeitHoe ypaBHeHue. PerieHne ypaBHEHUN, CBOISIIUXCS K OcBauBarb, 3aNOMHMHATHL M NPUMEHATHL Trpaduyeckue
W HepaBeHCTBA. JIMHECHHBIM. MeTOAbl IIPU PELICHUM YpPAaBHEHUMH, HEPABEHCTB U UX CUCTEM
YpaBHeHus KBanpatHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOASIIUXCS |(MPU HEOOXOOUMOCTH C OIMOpPOM HA alroOpuT™M y4ueOHBIX
¢ OXHOM K KBaJIpaTHbIM. BUKBa/ipaTHbIC ypaBHEHMUSI. JeNCTBUI).
nepeMeHHOMH Ilpumepvr  pewenusi ypasnenuti mpemvei u demeépmoii | Pacmo3HaBath 1Liesbie U IpOOHBIE YpaBHEHUSI.
(14 ) cmenenel pasnodceHuem Ha MHOICUMeENU. Pemiate JiMHeliHble W KBaJpaTHble YPABHEHUsI, YPaBHEHMUS,
Pemenue qpoOHO-panioOHaIBHBIX ypaBHEHHA. CBOJSIIMECS K HHM, TMpocTelne ApoOHO-pallMOHATIbHBIC
Pemennie TeKCTOBBIX 3a/1a4 aJireOpandeckKiuM METOIOM. YPAaBHCHUS.
IIpennaraTs BO3MOXKHBIE CIIOCOOBI PEIICHHUS TEKCTOBBIX 3ajad,
o0cyxk1aTb HMX H PpemlaTb TEKCTOBBIE 33Jla4yd  Pa3HBIMU
crocobami.
3HAKOMHTBCS € HCTOPHEH Pa3BUTUS MAaTEMaTUKU
YpaBHeHus JluneliHOE ypaBHEHHUE C IBYMS NIEPEMEHHBIMH U ero rpaduk. | OcBamBaTh U NIPUMEHSITh TPUEMBI PEIICHHUS CUCTEMBI IBYX

1 HepaBeHCTBA.

Cucrema IByX JTMHEWHBIX YpPAaBHEHUH € IBYMs IEPEMEHHBIMU U

JUHENHBIX YpaBHEHUH C ABYMS NEPEMEHHBIMHU U CUCTEMBI ABYX




CucreMsl

e€ peuleHue. Pemenne cucteM OByX YpaBHEHMi, OJHO U3

ypaBHeHI/If/'I, B KOTOPLIX OJHO YPAaBHCHHUC HEC ABJIACTCA JIMHEHHBIM

YpPaBHeHHit KOTOPBIX JINHEWHOE, a IPyroe — BTOPOM CTEIEHHU. (o BU3yanbHOM omope).
(14 v) ['padmyeckas MHTEpPIIPETALINS CUCTEMBI YPABHEHUH C IByMSs Hcnoan3oBath (HyHKIHOHATBLHO-TpA)UUECKHUE MPEICTABICHUS
NIEPEMEHHBIMH. JUISl pellIeHUsl M UCCJIeIOBAHUS YPABHEHUIN U CUCTEM.
Pemenue TeKCTOBBIX 3aa4 aJIreOpandeckiuM CriocoOOM. AHaJIM3MPOBATH TEKCTHI 32124, peliaTh UX alreOpandyeckum
CrocoOOM: MepexXoauThb OT CIOBECHON (OPMYITUPOBKH yCIOBUS
3aJja4yM K anredpandeckoi MoAenu MyTEM COCTABIICHUSI CUCTEMBI
YpaBHEHHUI; pemaTb COCTABICHHYI) CHCTEMY YpaBHEHWII;
HHTEPNPETHPOBATH PE3YJIbTAaT.
3HAKOMHTBCS C HCTOPHEH Pa3BUTUS MAaTEMaTUKU
YpaBHeHus YucnoBble HEPAaBEHCTBA U UX CBOWCTBA. Yurath, 3anuUChIBATH, I[OHUMATh, HWHTEPHPETHPOBATH
U HepaBeHCTBA. JIuneiiHble HEPABEHCTBA C OJHOW NIEPEMEHHOM U UX PELICHHE. |HEPaBEHCTBA; UCIIOIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrBa Cucrembl TMHEWHBIX HEPABEHCTB C OJHOW NEPEMEHHOHN U uX | BbIMOJHATH mpeoOpa3oBaHUs HEPABEHCTB, HCMOJIB30BATH IS
(16 u) pelIeHue. peoOpa3oBaHus CBOWCTBA UUCIOBBIX HEPABEHCTB.
KBaznpaTHble HEpaBEHCTBA U UX PELICHHUE. Pacno3HaBath JIMHEWHbBIE U KBAIpaTHbIE HEPABEHCTBA.
I'paduueckass  uHTepmperanus HEPaBEHCTB U cUCTeM |PemaTh  JMHEiHbIE HEPaBEHCTBA, CHCTEMbI  JIMHEHHBIX
HEPABEHCTB C JABYMsI IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIKOYAIOIIUX KBAIPaTHOE
HEPABEHCTBO, U PEIIATh UX; 00CYAKAATH [10JIyUCHHBIE PEIICHHUS.
HN300pakarh perieHue HEPABEHCTBA U CUCTEMbI HEPABEHCTB Ha
YUCJIOBOM NPSIMOM, 3alHUCBhIBATL PEIICHUE C IOMOILBIO
CHUMBOJIOB.
Pemats KBajipaTHBIE HEPABEHCTBA, MCIIOJNB3YS TpaduuecKue
MIPEACTABICHMUS.
OcBauBaTh W NPUMEHSITH HEPABEHCTBA NPU PELICHUU
pa3IMYHBIX 33/1a4, B TOM YUCJIE€ IPAKTUKO-OPUEHTUPOBAHHBIX.
DyHKIUT KBagpatuunas ¢yskuus, e€ rpadgux u cpoiicta. IlapaGona, | Pacmo3HaBaTh BBl M3y4aeMbIX (YHKINH; WIIIOCTPHPOBATH
(16 u) KOOPJIMHATHI BEpPIIMHBI TApa0O0JIbl, OCh CHMMETPHUH MAapaloJbl. |CXeMaTHYeCKH, OOBSICHATh PACIOJI0XKECHUE HAa KOOPIWHATHOM

CrerneHHble PYHKIIUU C HATYPaTbHBIMU IMOKa3aTeIsIMU 2 U 3, UX
rpaduKu U CBOMCTBA.
Ipaduxu pyukumit: y =kx,y = kx + b,,y = ax®,y = ax,y

:\/’xjy :k;

IUIOCKOCTH rpadukoB QyHKIWMiA Buga: Y = kx,y = kx + b,,y =

ax?, y = ax,

Y = VX, Y = — B 3aBUCUMOCTH OT 3HaYeHHH KO3(Q(PULUEHTOB;
X

OIMCHIBATH X CBOWMCTBA.




Pacno3naBaTthb KBaipaTHIHYIO (PYHKITHIO TTO hopMyIIE.
IlpuBoauTL NpUMePbl KBAJAPAaTUYHBIX 3aBUCUMOCTEH U3
peanbHOM JKU3HU, PU3UKH, TEOMETPHH.

BoisiBasith 1 000011aTh 0COOCHHOCTH TpaduKa KBaIpaTUIHON
Gyskun y = ax? + bx + C (Opu HeoOXOAMMOCTH C
HaIPaBJISIONICH TOMOIIIBIO).

Ctpouts M H300pakaTh cXxeMaTHYeCKHU rpaKH KBAAPATUIHBIX
byHKUMH, 331aHHBIX GOPMYJIaMU BUAA Y = ax2, y = ax? + q,y
= ax + p)? y = ax? + bx + ¢ (upu HeoOXoAUMOCTH C
BU3YyaJIbHOW OTIOPOiA).

AHATU3MPOBATH M IPUMEHSAITh CBOMCTBA N3yUYEHHBIX QYHKINN
JUIA WX TOCTPOEHHs, B TOM 4YHCIE C IOMOIIbIO LU(POBBIX

pecypcoB.

YuciioBbie
MOCJIEI0BATEIBHOC
TH

(15 9)

[ToHsiTHE YK CIIOBOM MOCIE0BATEIBHOCTH.

3amaHne TOCIIeOBaTEIFHOCTH PEKYPPEHTHOH (GopMmyon u
dbopMmyIoii N-To useHa.

Apudmernueckas u reomeTpuaeckas nporpeccun. opmyisl nN-
ro 4jeHa apu(METHUECKOW W TEeOMETPUUYECKOW MpOrpeccui,
CyMMBI IIEPBBIX N YJIEHOB.

H3z00padcicenue unenos apugpmemuyeckoll u 2eoMempuiecKkol
npozpeccutl mouyKkamu Ha KOOPOUHAMHOU NIOCKOCTIU.
Jlunetinwlii u IKCNOHEHYUATILHBILL POCHI.

Croorcnvie npoyenmui.

OcBanBaTh M NPUMEHATb UHJEKCHbIE 0003HAUYEHUS, CTPOUTH
peyeBble BBICKA3bIBAHUA C KCIIOJIb30BAHUEM TEPMHUHOJIOTUH,
CBA3aHHOM C IOHATHEM IIOCJIEJ0BATEIbHOCTH.

AHaIM3MPOBaTH GOpMYITy N-TO WICHA MOCJIEI0BATEILHOCTH UIIN

PEKYPPEHTHYIO bopmyy " BbIYHUCJISATH YJICHBI
MOCNEAOBATEIPHOCTEH,  3aJJaHHBIX  3THMH  (DOpPMYyJIaMH.
YcranaBanBartb 3aKOHOMEPHOCTh B MOCTPOEHUHU

MIOCJIEI0BATEIbHOCTH, €CJIM BBIIMCAHBlI NEPBBIE HECKOJIBKO €€
YJICHOB.

Pacno3naBatp  apupMETHUECKYI0 U TE€OMETPUYECKYIO
IPOTPECCUU NPH pa3HBIX CIIOCO0aX 3aJaHMs.

Pemars 3amaun ¢ wucnoiap3oBaHHEeM (opMmysn N-ro uieHa
apu(MeTHUecKol M TeOMEeTpPUYECKOH Nporpeccui, CyMMbl
NEPBBIX N YJIEHOB C ONOPOH Ha CIIPABOYHYIO HH(OPMALIHIO.
H3o0parxcamv  unenvl nocie008amenbHOCMU  MOYKAMU — HA
KOOPOUHAMHOU NJIOCKOCMU.

PaccmaTpuBaTh npuMepbl NPOLECCOB U SAIBJIEHUH U3 peaTbHOM
KHU3HHM, WUIIOCTPUPYIOIIUE HU3MEHEHHE B apupMeTHUECKOU
IPOTPeCCUH, B TEOMETPUYECKON MPOTPECCUH; U300pajicamas




coomseemcmayiowue 3a6UCUMOCIU cPAPUUECK.

Pematy mpocreiilme 3ajayd, CBS3aHHBIE C YHCIOBBIMHU
MIOCJICIOBATEIBHOCTSIME, B TOM YHCJE 3aJadydl M3 peaJbHON
KM3HM € WCIONB30BAaHHMEM  LUQPOBBIX  TEXHOJOTUH
(97IEKTPOHHBIX TAONHUII, TPahUIECKOTO KAITBKYJIATOPA H T.II.).
Pewams 3a0auu Ha C10dICHbIE NPOYEHMbL, 8 MOM HUCe 3a0ayu
U3 peanvHoU NPAKMUKU (C UCNOIL308AHUEM KANLKYIAMOPQ).
3HAKOMHUTBCS ¢ UCTOPUEH PA3BUTHS MATEMATHKH.

[HoBTOpEHME,
00001IEeHME,
cucTeMaTu3aumsi
3HAHMI

(18 u)

Yucaa u BbIYHCIAeHHs (3aMKCh, CpaBHEHUE, JCHCTBUS C
JNEHCTBUTENbHBIMU YWCIAMH, YHUCJIOBas MpsiMasi; MPOLEHTHI,
OTHOIICHHS, TIPOTIOPIIUH; OKPYTIICHHE, IPHOIIKEHHE, OIICHKA;
pelIeHre TeKCTOBBIX 3a/1a4 apu(PMETHIECKUM CIIOCOOOM).

AJiredpanyeckue BbIpaKeHMsI (mpeobpazoBanme
anreOpanyecKuX BhIPAKEHUMH, JOMYCTUMbIC 3HAYCHHS).
@dyuknuu (MOCTPOCHHUE, CBOWCTBA W3YYEHHBIX (YHKIIHA,
rpaduuecKoe pelicHHe YPaBHECHUN U UX CUCTEM).

OnepupoBarb MNOHATHSAAMH. MHOXXECTBO, ITOJMHOMKECTBO,
olepalyy HaJ MHOXXECTBAaMH; MCI0JIb30BaTh Ipaduueckoe
IIPEICTaBICHUE MHOXKECTB JJIs OTUCAHUS PEAJIBHBIX ITPOLIECCOB U
SIBJICHUH, TIPU PEIICHUH 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB.
AKTYyaJIM3MpPOBAaTh TEPMHHOJIOTHIO H OCHOBHBbIE 1€l CTBHUA,
CBAI3aHHbIE C YHCJIAMM. HATyPAJIBHOE YUCIIO, IPOCTOE U
COCTaBHOE YHCIIA, AEIUMOCTb HATypaJlbHbBIX YUCEI, MPU3HAKU
JEIMMOCTH, 11€J0€ YHCII0, MOIYJb YUCIa, OOBIKHOBEHHAs U
JecsTUYHas ApoOH, CTAaHJAPTHBINA BUJI YUCIA, apUPMETHIECKUN
KBaJPaTHBIN KOPEHb.
BbInoHATH JeHCTBUS, CPABHUBATDH M YIIOPAA0YMBATh YUCIIA,
IIPEICTaBIATh YHUCJIAa HAa KOOPAWUHATHOM MPSIMOHM, OKPYIJIATH
4yyCiaa; BBINOJHATH TNPUKUAKY M OLEHKY pe3yibTaTra
BBIYMCIICHUM.
Pemats TekcToBbIE 3a1a4H apU(PMETHIECKAM CIIOCOOOM.
Pemate npakTuyeckue 3aa4u, COASPKAILNE IIPOLEHTBI, 10U,
4acTH, BBIPA)KAIOILNE 3aBUCUMOCTU: CKOPOCTb — BpPEMS —
paccTrosiHMEe, IIeHa — KOJHMYECTBO — CTOMMOCTb, OOBEM
paboTbl — BpeMsi — MPOU3BOAMUTEIBHOCTD TPYIa.
Pa30upartp peanbHble )KU3HEHHbIE CUTYallUd, (POPMYJIHPOBATH
UX Ha S3bIKE MaTEMaTHKH, HAXOAWUTh pEIICHHE, IPUMEHSA
MaTeMaTHYECKUH anmnapar, HHTepPIpeTHPoOBaTh PE3yJIbTaT
OnepupoBaTh NOHATHSIMHU. CTENEHb C LEJBIM IIOKAa3aTENIEM,
apu(MeTHUeCKuil KBagpaTHBIH KOPEHb, MHOTOYJICH,




anredpandeckasi 1po0b, TOXKIECTBO.

BbINOJIHATL  OCHOBHBIE  JefCTBMSA.  BBINOJHATH
pacu€tel 1o dopmysiaM, TPeoOpa3OBLIBATH IIEJbIC,
IpOOHO-PAlMOHANILHBIE BBIPAKEHUST W BBIPAXKEHUS C
KOPHSIMH, PEajll30BbIBATh Pa3NI0KEHWE MHOTOWIEHA Ha
MHOKUTEJIM, B TOM YHCJIE C WCIOJb30BaHUEM (OpMYIT
Pa3HOCTH KBaJpaTOB M KBaJpaTa CyMMBbI U pa3HOCTHU (C
OMOpON Ha CHpPaBOYHYI HWH(OPMANHIO); HAXOAUTH
JOTYCTUMbIE 3HA4YEHHUs] TEpPEeMEHHBIX IJs JApoOHO-
parroHaIbHBIX BBIPAKEHUH, KOPHEH.

MopenupoBatb ¢ 1noMoOmIbIO (QOpPMYJTT  peanbHbIE
IPOIIECCHI U SBJICHUS.

OnepupoBath  NOHATHAMM:  (QyHKIUA, Trpaduk
byHKIHH, HYJH dbyHKIHH, MIPOMEXKYTKH
3HAKOIIOCTOSTHCTBA, MIPOMEKY TKH BO3PACTaHHUA,
yObIBaHUSI, HAWOOINbIIIEE M HAUMEHBIIEEC 3HAYCHUS
byHKIIH.

AHaIM3UPOBATh, CPABHMBATh, 00CY:KIaTh CBOICTBA
byHKIHH,

CTPOUTH UX TpadUKH.

Onepuposatsb NOHATHSMM: npsiMast
IPONOPLUOHATIBHOCTb, oOpartHas
IPONOPLHUOHATIBHOCTD, JTUHEeHHas GbyHKIMS,

KBaApaTtuyHas QyHKIus, napadona, runepooa.
Hcnoab3oBaTh rpapuku Ui ONPEACICHUS CBOWCTB,
MPOLIECCOB M 3aBUCUMOCTEH, JJIA pEIIeHHUs 3a1ad u3
IPYTUX YYeOHBIX TMPEAMETOB U pealbHOW IKU3HU;
MOJIeJIMPOBAaTh C TOMOIIBI0 TpaduKOB peanbHbIE
MIPOLIECCHI U SIBJICHUS.

Bouipaxxare  ¢dopmMynaMm  3aBUCMMOCTH  MEXIY)|
BEJIMYMHAMU.




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

* Anre6Opa, 7 kinacc / Makapsraes FO.H., Munaiok H.I'. u np.,
AxmmonepHoe oomectBo «M3marenbeTBo «IIpocBemnieHuey
» AnreOpa, 8 kiacc/ Makaperues FO.H., Munatok H.I'. u ap.,
AxkumonepHoe obmiectBo «M3narensbctBo «IIpocBemnienner»
» Anre6pa, 9 knacc/ Makapsrues F0.H., Munaroxk H.I'. u np.,

AKHI/IOHepHOG O6IH€CTBO ((HS)I&TGHBCTBO «HpOCBGHIeHI/IG»

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Hcnonb3yembie pecypebl:

. «llIxonbHbI TOMotHKUKY: http://school-assistant.ru/

. «llIkonbHas MmaTematukay: http://math-prosto.ru/index.php

. «SKaccew: http://www.yaklass.ru

. denepanbHbIii IEHTP HHPOPMAIIMOHHO-00pa30BaTeIbHBIX pecypcoB: http://eor.edu.ru/.

. Enunast xomtexius 1udpoBbix o0pazoBaTenbHbIX pecypcos: http://school-ollection.edu.ru/.
. Unpopmanmonnas cucrema "EfquHoe okHO gocTyna K

[EEN

o O WD

obpasoBatenbHbIM pecypcam":http://window.edu.ru/.
7. ®enepanbHblil nopran "Poccuiickoe o0pazoBanue":
http://www.edu.ru/.Komnekius DOP u 11OP.
"OTkpsIThIH Kiacc" 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/

CucTeMa oleHUBaHHUs MO0 MaTeMaTHKe 7-9 Ki1acc

Cucrtema OUEHKN NpeamMmeTHbIX pPe3y/qbTaToOB O0CBOEHUA y‘-le6HbIX
nporpamm c yl-IéTOM YpOBHEBOINo noaxoaa, npeanonaraeT sebigeneHune 6asoBoro
YPOBHA AOCTM)KEHMﬁ KaK TOYKMU OTCUETA npun nNoCTpoeHM" BCEN CUCTEMDbI OUEeHKN

M OpraHu3aunum MHAMBMAYanbHOM PaboTbl ¢ 0byyatowmmumcs.

ba3oBblii YypOBeHb JOCTHKEHHUIl: JEMOHCTPUPYET OCBOCHHE YUEOHBIX
JICUCTBUM C OMOPHON CUCTEMOW 3HAHWU B paMKax BBIICJICHHBIX 3a1a4. OBlagcHue
0a30BbIM YPOBHEM SIBJISIETCS JOCTATOUYHBIM [IJIsi MPOJOJKEHUS OOydeHHs Ha
clenyromen CTyrneHu oOpa3oBaHMs, HO HE MO MNPOQUILHOMY HaIpaBiICHUIO.
JocTrxxeHuto 06a30BOro YPOBHS COOTBETCTBYET ommemka
«y008J1eMEOPUMETIbHOY (U OMMEMKA <3», OMMEMKA «3AUMEHON).

[IpeBbilieHre 0a30BOr0 YPOBHS CBUAETENBCTBYET 00 YCBOCHHUU OMOPHOMN
CHUCTEMbl 3HAHUN HAa YPOBHE OCO3HAHHOTO MPOMU3BOJILHOTO OBJIAJCHUS YUECOHBIMU
JEUCTBUSAMH, a TaKXKe O KPyro3ope, mMupore (Wi U30MpaTeIbHOCTH) HHTEPECOB.
[{enecooOpa3HO BBIICIUTH CIICIYIONINE JIBa YPOBHS, MPeBbIIIAIIINE 0A30BbI:

* [loBbIlIEHHBIN YPOBEHb JIOCTHXKEHUS IUIAHUPYEMBIX PpPE3yJIbTaTOB,
OUEeHKA «xXopouioy (ommemka «4»);

* BICOKHUI YPOBEHb JIOCTHXCHHUS IUIAHUPYEMBIX PE3YJIbTATOB, OUEHKA
«omauuno» (ommemka «5»).

Jlns onmcaHus MOATOTOBKM YYalllUXCsl, YPOBEHb JOCTHMKEHUN KOTOPBIX

HUNXxe 633OBOI'0, u,enecoo6pa3Ho BblAeNTNTb TaKXKe ABa YPOBHA:

* IOHUKEHHbIN YPOBEHb JTIOCTUKECHUH, OUeHKa
«HEY0061eMEOPUMENbHO) (OMMEMKA K2%);

* HU3KHIii YPOBEeHb JIOCTHIKCHUH, OUECHKA «N10X0» (ommemKa «1»),

He noctmxenue 06a30BOro ypoBHS (TOHMKEHHBIH M HHU3KHM YpOBHU
JOCTUKEHUN) (DUKCUPYETCS B 3aBUCUMOCTH OT 00BEMa M yPOBHS OCBOEHHOTO W
HEOCBOCHHOTO cojiepkaHus npeameTa. OnucaHHbIN BBIIIE TIOIX0 1eJIeCO00pa3HO
OPUMEHATh B XOJA€  Pa3IMYHBIX MPOUEAYp  OLEHHUBAHUA:  TEKYUIEro,

IIPOMEKYTOYHOI'O U UTOTOBOTO.



Ana oyeHKu OUHaMUKuU ¢hopmuposaHuUsA npedmMemHbiX pe3ysbmamoes B
cucTeMe BHYTPU LWKOIbHOTO MOHUTOPUHra 06pa3oBaTe/IbHbIX AOCTUMKEHUM
LuenecoobpasHo PpMKCMpoBaTb U aHANM3UPOBATb AaHHble O CPOPMUPOBAHHOCTU
YMEHUN U HaBbIKOB, CNOCOOCTBYIOLMX OCBOEHUIO CUCTEMATUYECKUX 3HAHUMN, B

TOM YUcne:

* NePEUYHOMY  O3HAKOMJIEHUIO, ompaodomke u 0CO3HAHUIO
meopemuueckux mooeneil u nouamui(oOMICHAYYHBIX U 0a30BBIX ISl JTaHHOU
00JIaCTH 3HAHUSA), CAHOAPMHBIX AJI20PUMMOE U RPOUEOYP;

® 6bIAGICHUI0 U OCO3ZHAHUIO CYWHOCHU U O0COOEHHOCHEN3y4aeMbIX
O00BEKTOB, MPOIIECCOB U SIBJICHUIN JCHCTBUTEIBHOCTH (MPUPOIHBIX, COIUATBHBIX,
KYJbTYPHBIX, TEXHUYECKUX U Jp.) B COOTBETCTBUU C COACPKAHUEM KOHKPETHOTO
y4eOHOTO MIPEAMETA, CO30AHUI0 U UCNOIB30BAHUIO MOOeNell N3YIaeMbIX 00bEKTOB
1 TIPOLIECCOB, CXEM;

* 8bIAGIEHUI0 U AHAIU3Y CYUIECHIBEHHBIX U YCHMOUYUBHIX CEA3CH U
OMHOWEHUIMEX]TY O0BEKTAMU U MTPOLIECCAMH.

[Ipu sTOM 00s53aTENBHBIMU COCTABISIONIMMUA CHCTEMBI HAKOILUICHHOU
OLICHKHU SIBJISIFOTCS MaTEpPHUAIbL:

* cmapmoeoii OUAZHOCMUKU,;

* memamuueckux u umoz206blX NPOGEPOUHBIX PAOOM NO 6cem yueOHbIM
npeomemanm;

* meopueckux padom, BKIIOYAsl y4eOHbIE UCCIEAOBAHUS U yUeOHbIE

MPOEKTHI.



O1eHKa YCTHBIX OTBETOB 00YYAIOIINXCS
OTBeT O1IeHMBAETCSI OTMETKOM «5», eCJIM YUeHUK:

1. moJIHO pacKphUT colepkaHWEe Marepuaia B oO0beMe, MpeayCMOTPEHHOM
porpaMMOi U YICOHUKOM,

2. U3JI0KWI MaTephall TPaMOTHBIM SI3IKOM B OIPEACICHHOW JIOTHYECKOU
II0CJIE€A0BATEIILHOCTH, TOYHO WCHOJB3ysd MaTeMaTUYECKYy0 TEPMHUHOJIOTHIO U
CUMBOIJIUKY;

3. MPaBWJILHO BBITIOJHUI PUCYHKH, YEPTEXKHU, TpadUKH, COMYTCTBYIOIIHE
OTBETY,

4. mokazajl  yMEHUE  WUIIOCTPUPOBATH  TEOPETHUYECKUE  TOJIOKEHUS
KOHKPETHBIMU MPUMEPAMHU, MPUMEHATh UX B HOBOW CUTYAI[MH MPHU BBINOJIHCHUU
MIPAaKTUYECKOTO 3aIaHUA;

5. IPOJIEMOHCTPUPOBAT YCBOCHHE paHEE W3YUYEHHBIX COMYTCTBYIOIIUX
BOITPOCOB, C(POPMHUPOBAHHOCTh M YCTOMYHUBOCTHh HCIIOJB3YEMBIX IIPH OTPAOOTKE
YMEHUH U HaBBIKOB;

6. oTBEYa CaMOCTOSATEIHHO 0€3 HABOASIINX BOMPOCOB YUUTENS. BO3ZMOXKHBI
OJlHAa - JB€ HETOYHOCTU IIPU OCBECIICHHUHU BTOPOCTECIICHHBIX BOIPOCOB MU B

BBIKJIaJIKaX, KOTOPBIC YUCHHK JICTKO UCIIPABUII 11O 3aMCUAHWIO YUUTCIIA.

OTBeT OlleHUBaETCsl 0TMETKOM «4», €CJIM OH yI0BJIETBOPsieT B OCHOBHOM

TPeOOBaHUSIM HA OLIEHKY «5», HO PH 3TOM MMeeT OIMH U3 HeI0CTATKOB:

®* B HU3JIOKCHHHU OOIMYIICHBI HEOOIbIIINE HpO6€HBI, HC HCKa3uBIINC
MAaTEMATHYCCKOC COACPIKAHUC OTBCTA,

¢ JonymeHbl OAMWMH — JdBa HEAO0YCTAa IIpU OCBCUICHHH OCHOBHOTI'O
COACPIKaHMA OTBECTA, HCIIPABJICHHBIC 110 3aMCHAHWIO YYUTCIIA,

¢ OOIIYHIICHBI omuOka wuin OoJjee ABYX HCIOYCTOB IIPH OCBCIICHHUU
BTOPOCTCIICHHBLIX BOIIPOCOB MWJIM B BBIKJIIAJIKax, JICTKO MCIPABJICHHBIC 11O

3aMEYaHUIO YYUTES.
OtMeTKa «3» CTaBUTCS B CJEAYIOIIHX CIyqasx:
¢ HCIIOJHO HMJIM HCIIOCJICAOBATCIIbBHO PACKPBLITO COACPIKAHUC MATCpHUalla, HO

ITIOKa3aHO 0611166 IIOHUMAHHUC BOIIpOCa U MPOACMOHCTPUPOBAHBI YMCHU,



JOCTATOYHBIC JJIA  JalbHEHIIEr0 yCBOGHHS MPOrPaMMHOTO  Marepuala
(ompeneneHHbIE «TpeboBanusMu K MaTeMaTHIECKON MOITOTOBKE
00yUaIOIINXCS);

* WMEJHChH 3aTPYAHCHUS WU JOIMYIICHBI OITUOKU B OTIPECIICHUN TOHITHIA,
WCIIOJIb30BAaHUM  MATEMaTHYECKOM TEPMUHOJOTHH, YepTekaX, BBIKIAJKAX,
UCITPaBJICHHBIC MTOCJIE HECKOIBKUX HABOSIINX BOIIPOCOB YUHUTEIIS;

* YYCHHUK HE CIPABWICS C MPUMEHEHHEM TEOPHUH B HOBOW CHUTYyaIlUU TPH
BBITIOJIHEHUU TIPAKTUYECKOTO 3aJaHWsi, HO BBITIOJHWI 3aJaHus 0053aTeIThHOTO
YPOBHSI CIIOKHOCTH 10 JAHHOU TEME;

* MpPU 3HAHUU TEOPETHUYECKOTO MaTepuaja BBIABICHA HEIOCTATOUYHAS

c(hOpMHUPOBAHHOCTh OCHOBHBIX YMEHUN U HaBBIKOB.
OTMeTKa «2» CTABUTCA B CJAEAYIOIIHUX CAyqasix:

* HE PacKpbITO OCHOBHOE COJIepKaHUe yU4eOHOro MaTepuania;
* OOHapyXeHO HE3HaHWE WU HEMOHMMaHUE YYECHUKOM OOJblIeld WiIu

Han0oJiee BaXXHOM YacTH y4eOHOro MaTepuaa;

* JIOMYIIEHb OIMOKK B OIpPEACTICHUU TMOHATHM, MPU HCIOIB30BAHUU
MaTEMaTUYECKOW TEPMHUHOJIOTHH, B PHUCYHKax, YepTeKax wWwid Tpadukax, B
BBIKJIAJIKaX, KOTOPbIE HE HCIPABJIEHBI MOCJIE HECKOJIbKUX HABOJSIIMX BOMPOCOB
YUUTENS.

OtMeTKa «1» cTaBUTCS, €CJIN:

* YYCHUK OOHApYXWI IOJHOEC HE3HAaHWE W HEMOHMMAaHUE HN3y4aeMoro

y4eOHOro MaTepuaja WIM HE€ CMOT OTBETHTh HM Ha OJUH M3 TMOCTaBJIEHHBIX

BOIIPOCOB 110 U3y4YaEMOMY MaTepuaiy.



OuneHka NMCbMEHHbIX U KOHTPOJIbHBIX padoT

OTtmeTKa «5» cTaBUTCA, €eCNu:

* paboTa BBINOJIHEHA OJHOCTHIO;
* B JIOTHYECKUX PACCYXIACHHUSIX M OOOCHOBAaHUH PEIICHUS HET MPOOCIIOB H

OIMOO0K;

* B pEIICHUU HET MaTEMaTUYECKUX OIMMOOK (BO3MOXKHA OJTHA HETOYHOCTb,
ONHUCKa, HE SIBJSIONIASICSA CJIEACTBUEM HE3HAHUS WIM HEMOHUMAaHUS Y4eOHOTO
Marepuana).

OTtMeTKa «4» CTaBUTCH, €CJIN:

e paboTa BBIMOJIHEHA TIOJHOCThIO, HO OOOCHOBAaHHUSI IIArOB PEIICHUS
HEJOCTATOYHBI (€CIM yMEHHWE OOOCHOBBIBATh PACCYKACHUS HE SBISUIOCH
CHeIUaAIbHBIM 00OBEKTOM MPOBEPKH);

* IOMyIIIEHa OJ{HA OIMMOKa WM NIBa-TPU HEJOYEeTa B BBIKJIAJIKAX, PUCYHKaX,
yepTrekax Wid Trpadukax (€ciau 3TH BUIALI paOOThI HE SBISUIMCH CHEIHUATbHBIM
00BEKTOM MTPOBEPKH).

OtMeTKa «3» CTABUTCHA, €CJIM:

* JIONYyIIEHBI OoJjiee OAHOW OImMMOKM WM Oojiee IBYX-TpeX HEIOYETOB B
BBIKJIaJIKaX, yepTexkax Wid rpadukax, HO YUallUuWCs BJIAJIEET 00s3aTeIbHBIMU
YMEHUSIMU 110 IPOBEPSAEMOM TEME.

OTMeTKAa «2» CTABUTCSH, €CJIN:

* JIONYUIEHbI CYIICCTBEHHbIC OIIMOKHU, IMOKa3aBIIME, YTO YYalllUUCS HE

BJIaJIe€T 00513aTeIbHBIMU YMEHUSMH 110 JJAHHOW TEME B MOJHON Mepe.
OtmeTka «1» CTaBHTCH, €CJIM:

* paboTa ImoKa3aja IOJTHOE OTCYTCTBHE y yUallerocs 00s13aTeIbHbIX 3HAHUT

Y YMEHHUH 1O TIPOBEPSIEMON TeMe WM 3HAUUTENIbHAS 4acTh pabOThl BHITIOJIHEHA HE

CaMOCTOATCIIBHO.



Qomas kaaccupuranms ommd0K

I'pyObiMu cuuTaOTCS OIIMOKHU:

* HE3HAHUE OIPEACIICHUS OCHOBHBIX IIOHSATHUM, 3aKOHOB, ITPaBUIL,
OCHOBHBIXITOJIOKEHUHN T€OpuH, He3HaHue (HopMyI1, OOLIETIPUHSITHIX CUMBOJIOB
0003Ha4YeHUI BCIIMYWH, CAWMHUILl UX U3MCPCHUSI,

* HE3HaHWC HAMMCHOBAHWI €IMHUII U3MECPCHHUS,

* HEYMCHHE BBIJICIIUTH B OTBETE TJIABHOEC;

* HEyMEHHUE MIPUMEHSATH 3HAHUS, aJITOPUTMBI JUISI PEIICHUS 3a/1a4;
* HEYMEHUE JeNaTh BHIBOABI U 0000IIEHNUS;

* HEYMEHHUE YUTATh U CTPOUTH Ipaduku;

* MOTeps KOPHS WK COXPaHEHUE TOCTOPOHHETO KOPHSI;

* orOpackiBaHUE 0€3 00BSICHEHHI OJTHOTO U3 HUX;

* paBHO3HAYHBIC UM OIINOKHU;

* BBLIYUCIUTEIbHBIE OMINOKHU, €CIIM OHU HE SBJISIOTCS OIMCKOIM;

* JIOTMYECKHE OIIHOKHU.

K Herpy0niM ommékam cienyer OTHeCTH:

* HETOYHOCTHh (HOPMYJIHPOBOK, ONpPEACICHUN, TOHATUN, TEOPHIA,
BBI3BAHHAsl HEMOJHOTOM OXBaTa OCHOBHBIX IIPU3HAKOB OIPEAEIIIEMOTO
IIOHATHS WA 3aMEHON OJHOTIO - IBYX U3 OTUX IIPU3HAKOB BTOPOCTENICHHBIMU;

* HETOYHOCTb rpaduKa;
* HEpAlMOHAIBHBIM METOJ PpEIICHUs 3aJaudl WIM HEJOCTATOUYHO

OpOJyMaHHBIM IUTaH OTBeTa (HapyIlIEHWE JIOTHKH, IOAMEHA OTAENIbHbBIX
OCHOBHBIX BOIIPOCOB BTOPOCTETICHHBIMHU );

* HepalroHAIbHBIC METOABI PAOOTHI CO CITPABOYHOMN U
JIPYTOMIINTEPATYPOU;

* HEYMEHHE PEeIIaTh 3a/1a4H, BRITOJTHATE 3aJJaHus B 001IIeM BHU/IE.

Henoyeramu sIBJISIIOTCA:

* HepaluOHaJIbHbIC IPUEMbI BEIUMCICHUN U PEeoOpa3oBaHmil;
* HeOpeXHOE BBINIOJIHEHUE 3aMKCel, YepTexKel, CXeM, IpaPuKoB.
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