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MNOACHUTEJIBHAS 3AIIUCKA

PaGouas mporpamma mo anredpe a1 00y4aromuXcsl € 3a1€PIKKON IICUXUYECKOTO PA3BUTHUS
(mamee — 3IIP) Ha ypoBHE OCHOBHOro OOIIEro oOpa3oBaHUs TIOATOTOBJIEHA HA OCHOBE
denepalbHOrO  TOCYIapCTBEHHOTO  00pa3oBaTeNbHOrO  CTAaHAApTa OCHOBHOTO  0OOIIEro
obpaszoBanus (Ilpuka3z Munnpocsemenust Poccun ot 31.05.2021 1. Ne 287, 3apeructpupoBaH
MunucrepctBom roctuiiuu Poccutickoit @enepanuun 05.07.2021 1., per. Homep 64101) (nanee —
dI'OC 000), amanTUpPOBAaHHONW OCHOBHOH 00pa30BaTENIbHOW MPOrpaMMBI OCHOBHOTO OOIIETO
o0pa3oBaHus 00yUaIOIIUXCS C 3aePKKOH ncuxudeckoro pazputus (ganee — [IAOOIT OOO 3I1P),
paboueii mporpaMMbl OCHOBHOT'O 0011Ier0o 00pa3oBaHus M0 IpeameTy « MaremaTikay, mporpaMMbl
BOCIHUTAHHUS, C YIETOM PACIPENEICHHBIX 0 KJIacCaM MPOBEPSIEMBIX TPEOOBAHHM K pe3yabTaTaM
OCBOCHHMS AMAaNTUPOBAaHHOM OCHOBHOM 00pa3oBaTeNbHONM MPOrpaMMBbl OCHOBHOTO OOIIEro
oOpazoBaHMs O0y4arOMUXCS C 3aJCPXKKOM INCUXUYECKOro pa3Butus. B pabodueil mporpamme
yUYTeHbI H1eu U nojoxenus: KoHuenuun pa3Butus MaTeMaTnaeckoro oopasosanus B Poccuiickoii
®Denepanu.

O01mas xapakTepucTuKka yaeOHoro npeamera « MareMaTuka»

VYuebnbiii nmpenmer «MaTemaTHKa» BXOAUT B IpeAMETHYI obsacth «MaremaThka H
nHpopmaTika». OH CIOCOOCTBYET pa3BUTUIO BBIYUCIUTENIBHOM KYIBTYPbl M JIOTHYECKOIO
MBIIIJICHUS, (OPMUPOBAHHMIO YMEHHS I0JIb30BAThCS AJIrOPUTMAMH, a TaKXkKe NPUOOPETEHHUIO
IPaKTHYECKUX HABBIKOB, HEOOXOIUMBIX B TOBCEHEBHOM u3HU o0yuatomuxcs ¢ 3I1P. YueOubIit
IpeAMET pa3BUBAaeT MBIIUIEHUE, [POCTPAHCTBEHHOE BOOOpakeHHE, (QYHKIHMOHAIBHYIO
IPaMOTHOCTb, YMEHHS BOCIpPUHUMAaTh M KPUTUYECKHM aHAJIU3UpOBaTh HUHGOpMAIUIO,
IIPEJCTaBICHHYIO B pa3JIMYHbIX (popMax.

OOyuenne MaTremMaTHKe Ja€T BO3MOXHOCTH pa3BuBarh y oOywatommuxcs ¢ 3IIP tounyto,
palMoOHATIbHYI0 U MH(GOPMATUBHYIO peub, YMEHHE OTOMpaTh HauboJiee MOIXO/AIINE S3bIKOBBIE,
CUMBOJIMYECKHE, TpadHuuecKue CpeACTBA s BBIPAXEHUS CYXKIEHHM M HaANIAHOTO UX
IIPECTaBJICHUS.

Heo6XonuMbIM KOMIOHEHTOM OOIIEel KYJIbTYphl B COBPEMEHHOM TOJKOBAaHUU SIBISETCS
o0111ee 3HAKOMCTBO C METOJaMU TO3HAHHs JEHCTBUTENBHOCTH, MPEICTAaBICHUE O MPEAMETe U
METO/IaX MaTeMaTUKH, UX OTIIMYUI OT METOIOB APYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00
0COOCHHOCTSX MPUMEHEHUsI MAaTeMaTUKU I PEIICHUsS HAYYHBIX M MPUKJIAJHBIX 3a1a4. Takum
o0pa3oMm, MaTeMaTH4eckoe o0pa3oBaHHe BHOCUT CBOM BKJIaJ B pOpMHUpOBaHUE OOILEN KyJIBTYPbI
YeJIOBEKA.

N3ydyeHne MaTeMaTHKHM TaKXXe CIOCOOCTBYET 3CTETHUECKOMY BOCIHUTAHMIO 4YEJIOBEKa,
NIOHMMAHUIO  KpacoTbl W  M3SIIECTBA  MAaTeMAaTUYECKHUX  PACCYKIEHUH, BOCIPUSATHUIO
reoMeTpuyecKkux GopM, yCBOCHHIO UIEU CUMMETPHH.

[Iporpamma oTpaxkaet coaepkanue ooydeHus npenmety « MaTemaTrukay ¢ y4eToM 0COOBIX
oOpa3oBarenbHbIX moTpedbHocTel oOydarommxcs ¢ 3[IP. OBmanenue yueOHBIM NpEeaMETOM
«MaTemaTHKay NpeACTaBIIET ONPENEIIEHHYIO CI0KHOCTD A1 yuaiuxcs ¢ 311P. YV obyuaronmxcs
¢ 3IIP naubosnee BbIpaXKeHbl OTCTABAaHUS B PA3BUTUHU CIIOBECHO-JOTMYECKUX (POPM MBIIJICHUS,
[I0TOMY aOCTpPaKTHbIC W OTBJICUYEHHBIE KATETOPHUH MM TPYIHOJOCTYIHBEL. B ToXe Bpems mpu
CeLMaJbHOM OOydeHUH oOOydaroluecss MOTrYT BBINOJHATH 3aJaHus 1o aiaroputmy. OHu
BOCIIPUMMMYMBBI K MIOMOIIY, MOT'YT BBIITOJIHUTh IIEPEHOC HA AHAJIOTMYHOE 3aJaHUE YCBOEHHOIO
crioco0a pemeHnsi. CHUKEHUE pa3BUTHS MBICIUTENbHBIX ONEpaluii U 3aMeIJICHHOE CTAHOBJICHHE
JIOTUYECKUX JEHCTBUI MPUBOIAT K HEJOCTAaTOUHON OCMBICICHHOCTH COBEpIIAeMbIX Y4EOHBIX
neictBuid. Y oOydaromuxcsi 3aTpyJHEHbl CUETHbIE BBIYMCIICHUS, MPOU3BOAMMBIE B yme. B
MIMCbMEHHBIX BBIYMCIEHUSAX OHM MOTYT IPOIMYCKaTh OJWH M3 MPOMEXKYTOUYHBIX aros. [lpm
paboTe C YUCIOBBIMM BBIPRXXKEHUSIMM, BBIYMCIEHHUEM WX 3HAY€HHs MOTYT HE YyIEpKUBaTb
MPaBWIBHBIA TOpsAoK aeictBuid. [Ipu ynpomienuu, npeoOpa3oBaHUM BhIpAKEHHUI yyariuecs c
3IIP He MOryT CaMOCTOSATEIbHO MPUHATH PELIEHUE O IOCIENOBATEILHOCTH BBINOJIHEHUS



nercTBuid. KOHKPETHOCTb MBIIIIEHHUS OCJOXKHSAET YCBOEHHUS HaBbIKa PELICHHUsS YpaBHEHMIA,
HEpaBEHCTB, CUCTEMbI ypaBHEHHH. VIM ManogocTynHo coBeplieHre 00paTUMbIX OIepaluil.

Huskuil ypoBeHb pa3BUTHsS JIOTMYECKHX OIepaluii, HemocTaTodHas OOOOIIEHHOCTb
MBILJICHUS 3aTPYAHAIOT H3ydyeHUue TeMbl «DyHKIUW»: TpU ONpefeieHUH (YHKIHOHAILHOM
3aBUCUMOCTH, HIpU ONMCAHUU TpapUUecKOW CHUTyallMM, UCIONb3YysS I'€OMETPHYECKUil,
anredpandeckuid, (yHKIMOHANBHBIA s3bIKM. Hepenko ydampecs He BHAAT pa3HUIBI MEXKIY
o0acThio ompeseneHus GyHKIUU U 00JIaCThIO 3HAYCHHIA.

Pemenue 3amad conpspkeHO ¢ TPYAHOCTAMU O(QOPMIIEHUS KpaTKOM 3amucH, IpOBEACHUS
aHaJlM3a yCJOBHUS 3a/ayu, BbIIENeHHs cyuiecTBeHHoro. OOyuatoummecs ¢ 3IIP 3arpynustorcs
clieraTh yMO3aKJII0OueHNe OT O0IIero K YaCTHOMY, HEPEIKO BHIOMPAIOT HepalluoHaIbHbIE CITOCOOBI
peleHus, MHOI'1a OrPaHUUYMBAIOTCS MAHUITYJISLUSAMU C YACTAMH.

[Ipu usydenun reomerpuyeckoro Marepuana oOydarommuecs ¢ 3IIP crankuBaroTcs ¢
TPYAHOCTBIO Jl€JIaTh JIOTMYECKUE BBIBOJbI, CTPOUTH IIOCIEIOBATEIbHBIE PACCYKICHHUS.
HenpouHble 3HaHUS OCHOBHBIX TEOPEM TI€OMETPUM IMPUBOIUT K OIIMOKaM B peIIEHUU
reoMeTpuyeckux 3agad. OO0ydaromuecss MOryT HOJMEHUTh (GOPMYILy, HENPAaBUIbHO NPUMEHHUTH
teopeMy. K cepbe3HbIM ommOkaM B pEIIEHUH 337ad IMPUBOASIT HEJOCTATOUYHO pPa3BUTHIC
IIPOCTPAHCTBEHHBIE IPeACTaBICHUA. MM CII0’KHO BBIOJIHUTE UEPTEX K YCIOBUIO, B MTMCbMEHHBIX
paboTax OHM HE MOT'YT IIPUBECTU OOBSICHEHUE K UEPTEKY.

TouyHOCTb 3aLIOMUHAHUS U BOCIPOU3BEAEHUS Yy4eOHOIr0 MaTepraia CHIXKEHBI 110 IPUYKHE
caboCTH MHECTHUYECKOW MAeATeNnbHOCTH, CyKeHus oObema mnamsatu. OOyuarommmcs c 3IIP
TpebyeTcs 0oJbllle BpeMEHH Ha 3aKpeIuleHHe MaTepuala, akTyalu3alus 3HaHU| 10 orope mpu
BOCIIPOU3BECHUM.

Jlnsg mpeomonieHUsT TPYIHOCTEH B U3Y4eHHH yueOHOro mnpenmera «MaremaTHKa»
HeoOXoaMMa ajanrtanus oObeMa M XapakTepa ydeOHOro marepuaia K T03HaBaTeIbHBIM
Bo3MOKHOCTsIM ywanmxcst ¢ 3IIP. Cnenyer yueOHbIM MaTepuasl NMPENOJHOCUTH HEOOJIbIINMU
MOPLHUSAMH, YCIOXKHSSA €ro MOCTENEHHO, W3BICKUBATh CIIOCOOBI aJanTalluyd TPYIHBIX 3aJaHUH,
HEKOTOpbIE€ TEMBbl [aBaTb KaK O3HAKOMHUTENBHBIC, MCKJIIOYAaTh OTHEJIbHBIE TPYAHBIE
JI0Ka3aTeNIbCTBA; TEOPETUUECKUN MaTeprall PEKOMEHIyEeTCs U3ydaTh B IIPOLECCE MPAKTUYECKON
JEeSATENbHOCTH MO pelIeHn0 3a1ad. OpraHu4eckoe €AMHCTBO NPAKTUYECKOW M yMCTBEHHOU
NEeSITeNbHOCTH YJallluXcsl Ha YpOKax MaTeMaTHKH CIIOCOOCTBYIOT MPOYHOMY M CO3HATEIbHOMY
YCBOEHUIO 0a3MCHBIX MaTEeMAaTUYECKUX 3HAHUN U YMEHUH.

Hean u 3axaumn u3ydenuns yuedHoro npeamera «MaremaTruka»
[IpuopureTHbIMU yensamu 00y4eHHsI MaTeMaTHKE B 7—9 Kiaccax sIBJISIOTCSL:

* (opMupoBaHHEe LEHTpAJbHBIX MaTeMaTHYECKHMX TMOHATUH  (YUCIIO, BEJIUYMHA,
reoMeTpudeckas Gurypa, nepeMeHHas, QyHkius), o0ecrneunBaronmx NpeeMCcTBEHHOCTh U
NEPCHEeKTUBHOCTh MaTeMaTn4eckoro oopa3oBanus oOyyaromuxcs ¢ 3I1P;

» moaBeaeHue oOyuaromuxcsi ¢ 3[IP Ha gocTymHOM myis HUX YpOBHE K OCO3HAHHIO
B3aMMOCBSA3M MAaTEMATHKU M OKPYXKAlOLIEro Mupa, IOHMMAHUE MATEeMATUKU KaK 4acTu
o0111el KyJIbTYpbl UEJIOBEUECTBA;

" pa3BUTHE HHTEIUIEKTYaJbHBIX U TBOPYECKUX crocoOHocTel obyuatomuxcs ¢ 3I1P,
NO3HABATEJIbHOW AKTHUBHOCTH, HCCIIEIOBATEIbCKUX YMEHHM, KPUTHUUYHOCTU MBIILJICHUS,
MHTEpEca K U3Yy4EHHUIO0 MaTEMaTHKU;

* (opmupoBaHue QyHKIMOHAIBLHOW MaTeMaTUYECKOW IPAaMOTHOCTH: YMEHUS PacllO3HABATh
MPOSIBJICHUSI MAaTeMaTHUYECKUX MOHITHH, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX
KU3HEHHBIX CUTyalUsX ¥ NpPU H3yYEHUH APYTUX Y4eOHBIX NPEAMETOB, MPOSBICHUS
3aBHCUMOCTEH M 3aKOHOMEPHOCTeH, (OpPMYyIMpOBAaTh HX Ha S3bIKE MaTeMaTUKU H
co3/laBaTh MaTeMaTHMYE€CKUE MOJIENH, TPUMEHSATh OCBOCHHBIM MaTeMaTHYeCcKUM ammapar
JUISL pElIeHHs] TMPAKTUKO-OPMEHTUPOBAHHBIX 3aJ]lady, WHTEPIPETUPOBATH M OIEHUBATh
NOJTyY€EHHBIE PE3YIIbTATHI.

JlocTikeHue 3TUX 1esiel 00ecreurnBaeTcs pelieHueM CIeAYIOIUX 3a0ay.:



* ¢opmupoBarh y obyuaromuxcs ¢ 3[IP HaBbIkM y4eOHO-IIO3HABATEILHON J1EATEIbHOCTH:
IJJAHUPOBAHUE PAaOOThl, TOMCK PALIMOHAIBHBIX MYTEH €€ BBINOJHEHUS, OCYIIECTBICHUS
CaMOKOHTpOJIS;

" c1nocoOCTBOBATh UHTEIJIEKTYaIbHOMY Pa3BUTHIO, (OPMHUPOBATh KauecTBa, HEOOXOIUMBbIE
YeJI0BEKY Ui TIOJIHOLEHHOW JKU3HM B COBPEMEHHOM OOILECTBE, CBOWCTBEHHBIE
MaTeMaTHUYECKOM  JEATEJIbHOCTH: SICHOCTH M TOYHOCTM  MBICIH, HMHTYHIIHH,
IPOCTPAHCTBEHHBIX MPEICTABICHUHN, CIIOCOOHOCTH K NMPEOI0JIEHUIO TPYIHOCTEH;

* (opmupoBaTh KIIIOYEBBIE KOMIETEHIIMM YYalllUXCs B paMKax HpeaIMeTHOH obnactu
«Matemaruka u HTHQOpPMAaTUKa»;

" pa3BUBATh MOHATUIHOE MbINLIEHHs oOydatomuxcs ¢ 311P;

" OCYLIECTBJIATh KOPPEKLHIO I103HABAaTEIbHBIX MporeccoB oOywatonmxcs ¢ 3P,
HEOOXOIMMBIX Il OCBOSHHS ITPOrPaMMHOI0 MaTepHaa 1o yueoOHOMY IpeaMETY;

" [IpeayCMaTpUBATh BO3SMOKHOCTH KOMITCHCAIIUN 00Pa30BaTENbHbIX 1e(QUIIITOB B OCBOCHUH
IpeIeCTBYIOIIEro MporpaMMHoOro marepuaia y odydarounmxcs ¢ 3IIP u HenoctatkoB B
UX MaTeMaTH4E€CKOM pa3BUTHUU;

* c(hopMHPOBATH YCTOWUMBBIN HHTEPEC yUaIUXCS K IIPEAMETY;

" BBIABJATH U pa3BUBATh MAaTEMATUYECKUE U TBOPUECKUE CIIOCOOHOCTH.

OcCHOBHbIE JIMHUM COAEp)KaHUSA Kypca MareMatuku B 7-9 kmaccax: «Uucna wu
BBIUMCICHUSY, «Anredpa» («Anredpanueckue BBIPAXKEHUS», «YPaBHEHHMS U HEPABEHCTBAY),
«Dynkuuny, «leomerpus» («l'eomerpuueckue @uUrypsl M HUX CBoHcTBa», «M3MepeHue
TEOMETPUYECKUX BEIUYUH»), «BepoATHOCTp M cTaTHUCTHKa». [laHHBIE JIMHUU Pa3BUBAIOTCS
napajiesibHO, KaX/1asi B COOTBETCTBUH C COOCTBEHHOM JIOTHKOM, OJHAKO HE HE3aBUCHMO OJIHA OT
Jpyroil, a B TECHOM KOHTakTe M B3aumopencTtBuu. Kpome 3Toro, ux oObeAMHSET JOruyeckas
COCTaBJISIOLIAs, TPAAULIMOHHO MPUCYILAs MaTeMaTHKe U MPOHMU3BIBAIOIAsl BCE MaTEMAaTHUYECKUE
Kypchl U cozepxatenbHble JuHUU. ChopmynupoBanHoe B DenepaibHOM TOCYIapCTBEHHOM
o0pa3oBaTeIbHOM CTaHJapTe OCHOBHOr'O 00IIero o0pa3oBaHus TpeOOBaHUE «yMETh ONEPUPOBATh
MOHSATUSIMU: ONIPE/IENIEHNE, AaKCHOMA, TEOPEMA, JI0Ka3aTENbCTBO; YMEHHUE PacliO3HABATh UCTUHHBIE
U JIOXKHBIE BBICKA3bIBaHMS, IIPUBOAUTH IIPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U
OTPHIIAHMSI BHICKA3bIBAHUI» OTHOCUTCS KO BCEM KypcaM, a popMHUpOBaHHE JOTMYECKUX YMEHHM
pacripenensieTcs o BceM rogaM o0y4eHHs Ha ypOBHE OCHOBHOT'O 001I1ero oopazoBaHusl.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJIbTaTaM OCBOCHHUS
[TpumepHoii pabouelt mporpamMMmbl, pacrpeaenéHHBIM IO rofaM oOy4deHHus, CTPYKTYPHUPOBAHO
TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHLUIIHAIBHBIM BOIpOCaM OO0ydaroluecs
o0palanuch HEOIHOKPATHO, YTOOBI OBJAJ€HUE MATEMAaTUUYECKUMH MOHSITUSIMHU WU HaBBIKAMHU
OCYLIECTBIIIOCh ~ MOCJEAOBAaTeNbHO M IOCTYNaTelbHO, C  COOJMIOACHHEM HpUHLUIA
IPEEMCTBEHHOCTH, a HOBBI€ 3HAHMs BKJIIOYAIMCh B OOLIYI0 CHUCTEMY MaTeMaTU4YeCKuX
npencraBieHuit  oOywarommuxcs ¢ 3[IP, pacmmpss u  yrayOnss e€, oOpa3ys MNpodHbIe
MHOXECTBEHHbIE CBsi3u. OOmume menu wuslydyeHus ydeOHoro mpeamera «MaremaTukay
npencranieHsl B [IpumepHoil pabouel mporpaMMe OCHOBHOTO 00111ero 00pa3oBaHus.

Ocobennoctu 0TOOpa U aganTanyy yaeOHOro MaTepHraia Mo MaTeMaTUKe

OOyuenne yuyeOHOMYy mpenMmery «MaremMaTuka» CTPOMTCS Ha CO3AaHUU ONTHMAIBHBIX
YCIIOBHM JUIsl YCBOGHHUS MPOrpaMMHOro Marepuaia ooydaroummucs ¢ 3I1P. bonbioe BHMMaHue
ynensercs oTOopy y4ueOHOro Marepuajia B COOTBETCTBHM C IPUHIUIIOM JOCTYIHOCTH IIpU
COXpaHEHHH 00mIero 6a3zo0BOro YpOBHS, KOTOPBIH JO/DKEH IO COAEpKaHUI0 U 00beMy OBITh
aJanTupoBaHHBIM JUIs oOydaroruxcs ¢ 3IIP B cooTBeTcTBHM € MX 0COOBIMU 00pa30BaTeIbHBIMU
norpeOHocTsiMU.  Crenyer oOJerdyuTh OBJIAJeHHE MarepuaioM oOydaromumucs ¢ 3IIP
IIOCPEACTBOM €ro JETAJIBHOIO OOBSACHEHHS C CHCTEMaTHMYECKMM I1OBTOPOM, MHOTOKPAaTHOM
TPEHUPOBKH B NPUMEHEHUU 3HAHUI, MCIOIb3ysd NPUEMBl aKTyallM3allud (BU3yaslbHas OIOpa,
namMsiTKa).



IIpumepHass nporpamMma INpelyCMAaTpUBAaeT BHECEHUE  HEKOTOPbIX  HM3MEHEHUI:
yMEHbIIIeHHE 00beMa TEOPETHUECKUX CBEIEHUH, BBIHECEHHUE OT/IEIbHBIX TEM WM LIEJIbIX Pa3/eI0B
B MaTepHaJIbl 11 0030pHOr0, 03HAKOMUTEIbHOIO U3YUEHHUSL.

HN3meHenus nporpamMmsel B 7-9 kiaccax

Anzeopa

B o3HakoMHTENBHOM IUIaHE  PEKOMEHAYETCAd  H3ydaTb  CIEAYIOIIUE  TEMBIL:
«ppanmonanbuble uucna. JlelicTBuTeabHbIEe 4uciay, «CpaBHEHHE AEHCTBUTENBHBIX YHCEN,
apudmernueckue ACUCTBUS C AEHCTBUTENBHBIMU uuciaamMu», «HaxoxaeHue mpuOIMKEHHBIX
3HA4YEHUM KBaJpaTHOro KopHsa», «Teopema Buera», «Pemenus ypaBHeHMI TpeTbel M 4ETBEPTOU
CTeneHe pasIoKeHHeM Ha MHOKHTEINY, «DyHKIms y =vX U ee rpaduk», «[lorpemsocts 1
TOYHOCTB TIPUOIHIKEHUS», «UeTHBIE M HedeTHbIE QYHKIMNY», «DyHKIHA y=X"», « DyHKIHS y= ax?,
ee rpaduk u cBoiictBa. ['paduku QyHkumii y= ax?> + n m y=a(x-m)2, «VpaBHEHHE C ABYMs
nepeMeHHbBIMU U ero rpaduk», «['padudeckuii crmoco® pemieHus CUCTEMBbl ypaBHEHUI»,
«M300pa’keHre UJIEHOB apU(PMETHUECKOW M TEeOMETPUUYECKOM Mporpeccuii TOYKaMu Ha
KOOPAMHATHOM MJI0CKOCTH. JIMHENHBIN U 3KCIIOHEHIIMAIbHBIN pocT. CI0KHbIE TPOLIEHTHD.

CnenyeT yMEHBIINTh KOJMYECTBO YacoB Ha u3ydeHue TeM: «DopMyibl»,
«Jloka3aTenbCcTBO TOXIECTBY», «JIMHENHOE ypaBHEHHE C JBYMs HEU3BECTHbIMU», «l'paduk
JMHENHOr 0 YpaBHEHUS C ABYMs IepeMeHHbIMI Y, «I paduueckoe perieHue JMHEHHbIX ypaBHEHU I
Y CUCTEM JIMHEHHBIX ypaBHEHU», «CBOMCTBAa KBaIPATUYHON (QyHKIIMUY.

BricBOOOMBIIECS Yachl PEKOMEHJYETCS HMCIOJb30BaTh: [ JIydlled NpopadoTKH
Haubosnee BaXXHBIX TeM Kypca: «PemeHue ypaBHeHMil», «PelieHue cucreM ypaBHEHUID»,
«CoBMecTHBIE JeicTBUsA ¢ Opobsmmuy», «[IpuMeHneHne CBOMCTB apuPMETHUECKOro KBaIpaTHOTO
KODHsD»; Ha MIOBTOPEHHE, PEIIeHHE 3a/1a4, Ipeo0pa3oBaHUE BHIPAXKEHUIL, a TaKKE Ha 3aKpeIIeHHe
U3Y4YEHHOI'0 MaTepHaa.

Buabl nesarenbHoctu  oOywarommxes ¢ 3IIP, oOyciaoBieHHble  0cOOBIMH
o0pa3oBaTeJbHBIMH MOTPEOHOCTAMHM W o0ecneYyMBalOIIHe OCMBICICHHOEC OCBOCHHE
coJep;kaHuH 00pa3oBaHus no npeamery «MaremaTuka»

Conep:xaHue BHJIIOB jaesTenbHOCTH oOydatoumxcsi ¢ 3IIP ompenensiercss ux ocoObIMHU
obpa3zoBatenbHBIME TOTpeOHOCTAME. [ToMuMo mmpoko ucnons3yemsix B OOIT OO0 obmux ais
BCEX O0YYAIOIINXCS BUIOB JAEATEIBHOCTH CIEAYET YCUIUTh BUABI JESATEIHLHOCTH Cleln(UIHbIC
IUIl JTaHHOM KaTeropuu JeTed, oOecleuMBaroIllie OCMBICIEHHOE OCBOGHUE COAEpPKAaHUs
00pa3oBaHMsI IO IPEAMETY: YCHJIEHHE TPEIMETHO-IPAKTHUECKON AeATENbHOCTU C aKTUBU3aLUeH
CEHCOPHBIX CHCTEM; YepEe0BaHUE BUJIOB AEATEIbHOCTH, 3a/IeHCTBYIOIUX PAa3JINYHbIE CEHCOPHBIE
CHCTEMbI; OCBOEHHE MaTepHalla C ONOPOM Ha aIrOPUTM; «IIOLIArOBOCTH» B U3YUEHUU MaTepuaa;
UCIOJIb30BaHUE JOMOJHUTENbHON BU3YyaabHON OMOPHI (CXEMBI, IIA0JIOHBI, OMOPHbIE TAOJIHULIbI);
pEUEBOIl OTUET O MPOLECCE U PE3YJIbTATE JEATEIbHOCTH; BHIIOJHEHHE CIIEIMAIbHBIX 3aJlaHUM,
obecrieunBarOIUX KOPPEKIUIO PEryIALuu y4eOHO-T103HABATEIbHON JesTeIbHOCTH U KOHTPOJIb
COOCTBEHHOI'O PE3YNbTATA.

TemaTnueckast U TepMuHOJIOrHyeckas jiekcuka coorserctsyer OOIT OOO.

s obyuatouuxest ¢ 3IIP cyiiecTBeHHbIM SBISIOTCS MPUEMbl pabOThl C JIEKCUYECKUM
MaTepuaioM 1o npeamery. [IpoBoautcs crienuanbHast paboTa 110 BBEIEHUIO B aKTUBHBIH CJI0Baph
o0yyarommxcs COOTBETCTBYIOIIEH TepMHHOJOruM. M3yyaemble TEpMHHBI BBOASTCA Ha
MOJIMCEHCOPHOM OCHOBe, oO0s3aTeNbHAa BU3yaJlbHAs TOAJEPXKKA, AJTOPUTMBI paboOTHl C
OIpENIETICHUEM, OTIOPHBIE CXEMBI JUISl aKTyalu3allMi TEPMUHOIOTHH.



PABOYAS ITPOT'PAMMA YUYEBHOTI'O KYPCA «AJITEBPA». 7-9 KJIACCBbI

Hean n3yyenusi yueOHOro Kypca

Anrebpa sBJISETCS OJHUM U3 OHNOPHBIX KYpPCOB OCHOBHOW LIKOJIBI: OHa OO€CIIeYMBAET
W3y4YeHHE APYruX IUCLUUIUINH, KaK €CTECTBEHHOHAYYHOr0, TaK U I'YMaHUTAPHOI'O LHUKIIOB, €€
OCBOEHME HEOOXOAMMO JJIsl MPOAODKEHUsT 00pa30BaHMUsl U B TIOBCEIHEBHOM ku3HU. Pa3zButue y
o0yyJarommxcs Hay4HbIX MpeaCcTaBICHUHI 0 MPOUCXOXKJIEHUU
U CyIIHOCTH airedpanyeckux aOCTpaKiIMii, crmocod0e OTpa)keHUs MaTeMaTHUYeCKOM HaykKou
SBJICHUI M TPOLIECCOB B MPHPOAE U OOIIECTBE, POIM MaTEeMaTHUYECKOI'0 MOJEIMPOBAHUS B
Hay4YHOM TO3HAHHUU U B MPAKTHUKE CMOCOOCTBYET (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS U
KAauecTB MBIIUICHHUS, HEOOXOAUMBIX IJsl aJanTallid B COBPEMEHHOM ITU(POBOM OOIIECTBE.
N3ydenne anreOpbl €CTECTBEHHBIM 00pa3oM OOECIEYMBAET pPAa3BUTHE YMEHHsS HaOJ0aTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUIEHUS, CIOCOOHOCTH
apryMeHTHPOBAaHHO OOOCHOBBIBATH CBOMW JEWCTBUSA M BBIBOJBI, (POPMYIHPOBATH YTBEPKACHHUS.
OcBoeHnue Kypca anredpsl odecrneynBaeT pa3BUTHE JOTUYECKOT0 MBIIIICHHUS 00 yJaloIUXCsl: OHU
UCMOJB3YIOT JIeAYKTUBHbIE M HHAYKTUBHBIE DPACCYKICHHs, 000OIIEHHE M KOHKPETH3ALHUIO,
abcrparupoBaHue u asajoruto. OOyueHue anreOpe mpennosiaraeT 3HAYUTENbHBIA O00BEM
CaMOCTOSITEJIbHON JI€TEIbHOCTH 00YyYarolMXcs, MOITOMY CaMOCTOSITENIbHOE pEIIeHHE 3ajad
€CTECTBEHHBIM 00pa3oM SIBJISIETCS pean3aliell AesITeIbHOCTHOIO NPUHIIMIIA 00y4EeHuUS.

B ctpykType nporpammsl yueOHOro Kypca «Anredpa» 0OCHOBHOM HIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COMEePKATENbHO-METOANYECKUEe TUHUH: «YHKcna U BRIYUCICHU»; «ANredpandeckue
BBIPAKEHUS»; «YpaBHEHUs U HepaBeHCTBa»; «Dynkuum». Kaxnas u3 3TUX coiep:KaTelbHO-
METOAUYECKUX JIMHUNA Pa3BUBAETCS HA MPOTSHKEHUHU TPEX JIET U3YYEHUsl Kypca, €CTECTBEHHBIM
o0pa3oM MeperuieTasch U B3aUMOJAEHCTBYS ¢ IPYTMMH €ro JUHUSIMH. B Xone m3ydeHus Kypca
00y4aroIMMCsl IPUXOJUTCS JIOTUYECKU PACCYKIaTh, UCIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH
sI3bIK. B CBsI3W € 3TUM 1ie1eco00pa3HO BKJIIOYUTH B MPOrpaMMy HEKOTOPbIE OCHOBBI JIOTHKH,
MIPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3Aesibl MATEMAaTUYECKOTO 00Pa30BaHMs M CIIOCOOCTBYIOIINE
OBJIaJICHUIO 00Y4arOUIMMUCS OCHOB YHUBEPCAILHOIO MAaTEMaTHUYECKOTO sA3bIKa. Takum o0pazom,
MOKHO YTBEp)KJaTh, YTO COAEPKATEIBHOW U CTPYKTYpHOW OCOOEHHOCThIO Kypca «Airedpay
ABJISIETCA €r0 MHTErPUPOBAHHBIN XapaKTep.

Copepxanue nuHMM «Yucna W BBIYMCIEHUS» CIYXKUT OCHOBOM Uil JalIbHEHIIEro
W3YYEHUST MATEMAaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIUXCS JOTHYECKOT'O MBINIICHUS,
(hOopMHUPOBAHUIO YMEHHUSI MOJNB30BATHCS aJTOPUTMAMU, a TaKKe MPUOOPETEHUIO MPAKTUYECKHUX
HaBBIKOB, HEOOXOAMMBIX JJIsI IOBCEIHEBHOW XW3HHU. Pa3BUTHE MOHATHA O YMCIIE B OCHOBHOMU
IIKOJIE CBSA3aHO C palMOHAJIbHBIMU U UpPpAlMOHAJIbHBIMU YHCIaMH, (OPMUPOBAHHUEM
NPEICTABICHUN O IEHCTBUTENILHOM YHCIIE. 3aBEPIIEHNE OCBOECHHUS YMCIOBOM JIMHUUA OTHECEHO K
cTapiieMy 3BeHYy o0I1ero o0pa3oBaHusl.

Copepxanue JByX alreOpamdecKux JHHUN — «AnreOpandeckue BBIPAKEHUS» U
«YpaBHEHMSI U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Yy 00 yUaAIOIIUXCSI MATEMAaTHUYECKOTO
amnrmapara, He0OXOAMMOrO JIJIsl PEIICHUS 3a/1a4 MaTEeMAaTHUKH, CMEKHBIX TPEIMETOB M MPAKTHKO -
OPHMCHTHUPOBAHHBIX 3aJa4. B OCHOBHOW IKOJIE Y4eOHBIH MaTepuall T'PYIIUPYETCS BOKPYT
pauMOHAIbHBIX BbIpaKEHUM. Anredpa JEMOHCTPUPYET 3HAUEHHWE MATEMATHUKU KakK sI3bIKa JUIs
MOCTPOCHUSI MaTeMaTHYECKUX MOJIEJIEH, OMMCaHUs MPOIECCOB U ABJIEHUM peanbHOro mupa. B
3a/1au 00ydeHus aaredpe BXOAAT TakkKe JAajbHelllnee pa3BUTHE aIrOPUTMHUYECKOTI0 MbIILITICHHUS,
HEOOXOJMMOro, B YaCTHOCTH, JJII OCBOEHHUS Kypca HMH(OpPMAaTHKH, U OBJAJICHHE HaBbIKAMU
NENyKTUBHBIX paccyxaeHui. [I[peobpa3oBanre cMMBOIBHBIX ()OPM BHOCHUT CBOU CIEIM(PUIECKUN
BKJIaJl B Pa3BUTHE BOOOPAKEHMsI, CTIOCOOHOCTEN K MATEMaTUUECKOMY TBOPUECTBY.

Conepxanne  (QyHKIHMOHANBHO-TpaUUECKO IMHUM  HAIENEeHO Ha  TOJy4YeHHE
HIKOJIbHUKAMU 3HAaHUM O (PYHKIMSX KaK Ba)KHEHIIEH MaTeMaTHueCKOW MOJENU AJis OMUCAHUS U
UCCJIEZIOBAHUS Pa3HO-00Pa3HBIX MPOLECCOB U SIBJICHUN B pUpoje U obuiectse. M3ydenue storo
MaTepuana CrIocoOCTBYeT pa3BUTHIO y OOYyYalOUIMXCSd YMEHHUS HCIOJb30BaTh pa3iMyHbIe



BBIPA3UTEIbHBIC CPE/ICTBA S3bIKA MAaTEMAaTUKM — CIIOBECHbIE, CUMBOJINYECKHE, IpaduuecKue,
BHOCHT BKJIaJl B JOPMHUpOBaHUE MTPEICTABICHUM O pOJIM MATEMAaTUKU B Pa3BUTHH LIMBUIN3ALUN U
KYJIbTYPBI.

MecTo y4eOHOr0 Kypca B y4e0OHOM ILIaHe

CornacHo yueOHOMY MJIaHy B 7—9 Kiaccax u3y4aercst yueOHbIH Kypc «Anredpay, KOTOPbIH
BKJIIOYAET CIEAYIOIIME OCHOBHBIC pasfesibl  coaepkaHus: «Yucia W BBIUHCICHUSY,
«AnredpandecKkue BRIpaXKCHU», « Y paBHEHUS H HEPAaBEHCTBA», « DyHKITHI».

VY4eOHbIN M1aH HA U3y4YeHHe anreopsl B 7—9 kinaccax OTBOJUT He MeHee 3 y4eOHBIX YacoB
B HENEI0 B TEUYEHHE KaKJIOro roga oOydeHHs, BCEro 3a Tpu rojaa odyudeHus — He meHee 306
yueOHBIX 4acoB.

COAEPXAHHME YUEBHOI'O KYPCA (I1O TOAAM OBYYEHU)

7 KJIACC

Yucna u eviuucnenusn

PanuonanbHbIe YncIa

JpoOu OOBIKHOBEHHbIE U JECATUYHbBIC, IIEPEXO] OT OAHOM (OpPMBI 3amUCH JpoOei K
npyroi. IloHsiTue palroOHaIBLHOrO YKCIIA, 3aIIUCh, CPABHEHUE, YIOPSI0UMBAHUE PALIMOHAIIBHBIX
gyucen. Apupmerndeckre NeiHCTBUS C pallMOHAIBHBIMU YuCIaMy. Pelienue 3ama4y u3 peaibHON
MPaKTUKUA HA YaCTH, Ha APOOH.

CreneHb ¢ HaTypajJbHBIM IOKa3aTeJeM: OMNpeieseHHe, IpeoOpa3oBaHUE BbIpa)KEHUN Ha
OCHOBE OIpEJIENICHUS, 3aIUCh OOIBIINX YHCEIL.

[IporenTsl, 3anUCh IPOLEHTOB B BUJE IpOOH U IpoOHU B BHJIE€ IPOLEHTOB. TpHU OCHOBHbIE
3a/1aud Ha MPOLEHTHI, pelIeHUE 3a7]a4 U3 PEeaJIbHOM MPAKTHUKH.

[IpumeHeHne NpU3HAKOB IETUMOCTH, Pa3JIOKeHHE HA MHOKUTENU HaTypaIbHbIX YK CElL.

PeanpHbIe 3aBUCUMOCTH, B TOM YHCIIE IpsiMasi 1 oOpaTHasi IPOMOPIIMOHATIBHOCTH.

Anzedpauueckue eviparcenus

[lepeMeHHBIE, YMCIIOBOE 3HAYCHHE BBIPAXKEHUS C NMEpPEeMEHHOM. JlomycTUMBble 3HAaYEeHUs
nepeMeHHbIX. [IpencraBienre 3aBUCMMOCTH MEX/ly BETUUMHAMU B BUze GpopMyibl. Beraucnenus
1o popMyam.

[IpeobpazoBanne OyKBEHHBIX BBIPAXKEHHUM, TOXKIECTBEHHO PABHBIC BBIPAXKEHHUS, MPaBHIIA
peo0pa3oBaHUs CyMM U NPOU3BEIEHUMN, IPaBUJIa PACKPbITHUA CKOOOK M IPUBEIEHUS MOAO0OHBIX
CJIaraeéMbiX.

CBolicTBa CTENEHU C HATYPAJIbHBIM I10KA3aTEJIEM.

OpnHousnensl 1 MHOTouwieHbl. CTeneHb MHOrowieHa. CiaokeHue, BBlYUTaHUuE, YMHOXKEHUE
MHOTOWIEHOB. DOpMyIbl COKPAIEHHOIO YMHOMKEHHS: KBaJIpaT CyMMBbl M KBaJpaT pPa3HOCTH.
dopmyJia pa3HOCTH KBaApaToB. PaziokeHrne MHOrOYIEHOB Ha MHOKUTEIIH.

Ypagnenusn

YpaBHeHUE, KOPEHb YPaBHEHHUS, MIPAaBHUIIa IPeoOpa3oBaHusl YpaBHEHUS, PABHOCHIBHOCTD
ypaBHEHU.

JluHeilHOe ypaBHEHHE C OJIHOM IMEPEMEHHOMN, YUCIO KOpHEH JIMHEWHOro YpaBHEHUS,
pelieHre JIMHEWHbIX ypaBHeHUH. CocTaBiieHME YpaBHEHMH IO YCJIOBHIO 3anadd. PenieHue
TEKCTOBBIX 3aa4 C TOMOIIBIO YPaBHEHUM.

Jluneiinoe ypasnenue ¢ 08yms nepemennvimu u e2o 2pagux’. Cucrema JAByX JTHHEHHBIX
ypaBHEHHI C AByMs TNepeMeHHBIMU. PelmieHne cucTeM ypaBHEHHIl CHOCOOOM TMOJCTAaHOBKH.
[Ipumeps! perieHnst TEKCTOBBIX 3aJ1ay C IOMOIIBIO CUCTEM YPaBHEHUH.

Koopounamut u epagpuxu. @ynkyuu




Koopaunara Touku Ha mpsaMoi. YucinoBble NpOMeXyTKH. PaccrosiHue Mexny AByms
TOYKAMH KOOPAVNHATHOM MPAMOM.

[IpsimoyronbHast cucrema koopauHaT, ocu OX u Oy. AGcumcca W opAauHaTa TOYKHU Ha
KOoOpIuMHATHOM ImuiockocT. IIpumepsl rpadukoB, 3agaHHbIX ¢GopmynaMu. UrteHue rpadukos
peabHBIX 3aBUCUMOCTEH.

[onstue dpynkimn. ['paduk Gpynxumu. Croiicta pyHkumil. Jluneitnas Gpynkuus, e€ rpaduk.
I'padux ¢pynkiun y = KX + b. I'paguueckoe pewenue nunetinvix ypasuenui u cucmem JuHeUHbIX
ypasHeHUl.

8 KJIACC
Yucna u eviuucnenusn
KBanpaTHblil KopeHb U3 uncna. [louamue 00 uppayuonaibHom yucie. /lecamuunvie
npuUOIUNCEHUA UPPAYUOHATbHBIX Yucen. CBOWCTBA apu(METHUECKUX KBAaIPATHBIX KOPHEH B UX
IpUMEHEHHUE K MPpeo0pa30BaHUIO YHCIOBBIX BHIPAKEHUHN U BBIYMCICHUSAM. /[eticmeumenvHule
uycaa.

Crernenb ¢ LenbIM MokaszatesneMm 1 e€ cpoiicTBa. CTaHIapTHas 3alUCh YUCIA.

Anzedpauueckue sviparxcenus

KBanpaTHblil TpéxuieH; pa3aoKeHue KBaJpaTHOro TPEXUIEHa Ha MHOXKHUTEIH.

Anrebpandeckass ApoOb. OCHOBHOE CBOWCTBO anredpandeckoir apobu. ClioxeHue,
BbIUMTaHUE, YMHOXKEHHE, JlelieHne anredpandeckux apoOeil. PanmoHanbHble BBIpaXXEHHUS U UX
npeoOpazoBaHUE.

Ypasnenus u nepasencmea

KBanpaTtHoe ypaBHeHue, (Qopmyia KOpHEH KBaJpaTHOro ypaBHeHUs. leopema Buema.
Pemenne ypaBHEHUW#, CBOASIIMXCA K JHUHEHHBIM U KBagpaTHbM. [Ipocreiimme npoGHO-
paLMOHAJIbHBIEC YPABHEHUS.

I'paghuyeckas unmepnpemayus ypasHeHuil ¢ 08yMs NePeMeHHbIMU U CUCTEeM TUHEUHbIX
ypasHenuii ¢ 08yms nepemeHnnvimu. IIpuMepsl pelieHus: CHCTeM HeIMHEHHBIX YpaBHEHHH ¢ ABYMsI
repeMeHHbIMH.

PemeHne TEKCTOBBIX 3a/1a4 aaredpandecKuM CriocoOOM.

UucnoBsle HEpPAaBEHCTBA W WX CBOWCTBA. HepaBeHCTBO ¢ OIHOW NEPEMEHHOM.
PaBHOCHMNIBHOCTE HepaBeHCTB. JIMHEHHbIE HEpaBEeHCTBA C OJIHOM mepeMeHHOH. Cucrembl
JIMHENHBIX HEPABEHCTB C OJHON IIEPEMEHHOM.

Dynxyuu

[lonsitue ¢pynkuu. O6acTh ONpeAeneHuss 1 MHOXKECTBO 3HaueHUi pyHKIuHU. CrocoObl
3a1aHus PYHKIIHH.

I'padux Pynkmuu. Ytenue cBoiicTB ¢yHkuu 1mo e€ rpaduky. [Ipumeps rpadukos
(GyHKIHA, OTpakaroMX peajbHbIe TPOIECCHI.

@OyHKLMH, ONUCHIBAIOIINE MPSAMYIO U OOPAaTHYIO MPONOPLHUOHAIbHBIE 3aBUCUMOCTH, UX

rpaduku. yukuuny = X3,y = X3y = /x, Y :g. I'paguueckoe pewenue ypasnenuii u cucmem

VpasHeHUl.

9 KJIACC

Yucna u évtuucienus

JeiicTBUTEIbHBIE YU CJIA

PanmonanpHbIC YKCIIA, UPPAYUOHAIbHBIE YUCILA, KOHeYHble U OEeCKOHEeYHble 0eCamuyHble
Opobu. MHoodxcecmeo OelicmeUmenbHblX Yucei, O0elucmeumenbHble YUcia KAk OeCKOHeuHble
Ooecamuynvie O0poou. Bzaumno o00HO3HAUHOEe coomeemcmeue  MeHcOy  MHONCECMBOM
OelicmBUmebHbIX Yuces U KOOPOUHAMHOU NPSAMOLL.

Cpasnenue oelicmeumenvhblX yuces, apupmemuyeckue 0eucmeus ¢ OetlcmeumenbHulMu
YUCTAMU.



N3mepenusi, npudInskeHus, OLEHKHU

Pasmepsl 00BEKTOB OKpY’KAIOLIEro MHUpaA, JIMTEILHOCTh IPOLECCOB B OKPYXKarOILIEM
MHpE.

[Ipubnaux€HHOEe 3HAUYEHHWE BEIUYMHBI, TOYHOCTh NpuUOMMKeHus. OKpyrieHHe 4YHucedn.
ITpukuaka v oneHKa pe3yabTaTOB BIUMCICHUHN.

Ypaenenus u nepasencmea

YpaBHeHHs C OHOH NepeMEHHOM

JluneitHoe ypaBHeHue. Pemenne ypaBHEHHM, CBOIAIINXCS K IMHEHHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOASIIMXCS K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepst peuieHus ypasHeHuti mpemvei U 4emeeépmou cmeneHet
PAa3nodceHueM Ha MHOICUMENU.

Pemenue npoOHO-palinOHANBHBIX YpaBHEHUI.

Pemenne TekcTOBBIX 3a/1a4 anredpandeckuM METOI0M.

Cucrembl ypaBHeHU

VYpaBHeHUE ¢ ABYMs NEPEMEHHBIMU M €ro rpaduk. Pemienue cucteM IBYX JIMHEHHBIX
YPaBHEHHMI € JByMsl IepeMEHHbIMHU. PelieHue cucrteM [BYX YpaBHEHHUM, OAHO W3 KOTOPBIX
JUHENHOe, a Ipyroe — BTOpoi creneHu. ['paduueckas uHTEpHIpeTalys CUCTEMbl YpPaBHEHUI C
JIBYMsI 1EPEMEHHBIMH.

Pemenue TekcTOBBIX 3a/1a4 aNre0pandecKuM CrocoOoMm.

HepaBenctBa

YuciioBble HEPaBEHCTBA U UX CBOMCTBA.

Penienne nMHEWHBIX HEPABEHCTB C OJHOM IepeMeHHOM. PernieHune cucreM JMHEHHBIX
HEpaBEHCTB C O/JHOM nepeMeHHoW. KBanpaTHele HepaBeHCTBA. I'paduueckas MHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS II€PEMEHHBIMH.

Dynxyuu

KBagpatnunas ¢ynkius, e€ rpapuk u cBoiicTBa. IlapaGona, KOOpIAWHATHI BEPIIMHBI
napaboIibl, 0OCb CHMMETPUU apadoIIb.

I'paduku byHKIMiA: y = kx, y = kx + b, y = X2
y =+x,y = EI/II/IX CBOWCTBA.

Yucnoewvle nocnedosamensvnocmu

Onpenenenue u cocodbl 3aJaHUSI YMCJIOBBIX NMOCTeA0BATEIbHOCTEl

[TonsiTHe ynCcIOBOM MOCIENOBATENIFHOCTU. 3aJaHHE TTOCIEI0BATEIbHOCTH PEKYPPEHTHOM
dhopmyroii 1 popmyIoit N-ro uieHa.

ApudmMeTnyeckass ¥ reoMeTpUYeCKAasi IPOrpeccuu

ApudmeTtnueckass U reoMmerpuueckas nporpeccur. dopmynasl N-ro  uieHa
apu(dMeTn4ecKoil U TeOMEeTpUYECKON IPOrpecCuif, CyMMBbI IIEPBBIX N YJIEHOB.

Hszo00padsicenue unenos apugpmemuueckoll u 2eoMempuiecKol npoepeccuti moukamu Ha
KOOpOUHamuou niockocmu. Jlunetinwiii u sxcnoneHyuarvuoiil pocm. CrodicHvie npoyenmai.

KoHTposbHO-H3MepHTeIbHbIe MaTepHaJIbl

[IpoBeneHne OLEHKH IOCTHKEHHH IUIAHUPYEMBIX pPE3YIbTaTOB OCBOCHHS Y4EOHOTO
npeaMeTa MPOBOAUTCS B (popMe TEKYILEro ¥ pyOeXKHOro KOHTPOJISI B BHJIE: KOHTPOJIbHBIE paOOTHI,
CaMOCTOSITENIbHbIE pabOThl, 3ayeThl, MaTEMAaTUYECKUE JUKTaHThl, MpPaKTHUYECKUE paboThl,
MMCbMEHHBIN OTBET 10 UHAUBUAYAIbHBIM KapTOUKaM-3aJJaHUSIM, TECTUPOBAHHUE.

Hnsa obywatonmuxes ¢ 3IIP Bo3MOkHO wu3MeHeHHE (OPMYIMPOBKM 3aJaHU Ha
«IOIIATOBYIO»,  aJaNTallMI0  TpeAjlaraeMoro  o0ydarolmeMmMycsi TecTOBOro (KOHTPOJBHO-
OLIEHOYHOT0) MaTepHalia: MCIOIb30BAHUE YCTHBIX UM MUCHBMEHHBIX HHCTPYKIIUH, YIpPOIICHHE
JUTMHHBIX CJIOXKHBIX (DOPMYIMPOBOK HMHCTPYKIHH, pElIeHHEe C OMOpOi Ha aaropuT™, oOpasell,
UCIOJIb30BaHUE CIIPaBOYHOM HH(pOpMaUH.



IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI:

MOTUBalMsg K OOYyYEeHHI0O MaTeMaThKe ¢ I[eJICHANpaBICHHONW I[O3HABATEIbHON
NesITeNTbHOCTH;

HOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUECKYI0 MAesITeIbHOCTb,
TpeOyIoIyI0 MaTeMaTUYECKUX 3HAHUM, B TOM YHCJIe YMEHUE YUYUTHCS Y APYTHX JIIOEH;

CIOCOOHOCTh OCO3HaBaTh CTPECCOBYIO CHUTYyallMI0, ObITh TOTOBBIM JEHCTBOBAaTh B
OTCYTCTBHE TapaHTHUH ycrexa;

criocoOHOCTh obOyuatonmxcsi ¢ 3IIP k oco3HaHMIO CBOMX AE(GHUIMTOB W IPOSBICHUE
CTPEMJICHHS K UX TPEOJI0JICHHIO;

CIIOCOOHOCTbH K CaMOPa3BUTHIO, YMEHUE CTAaBUTH JOCTHKUMBIE IIEIIH;

YMEHHE pa3yindyaTh yueOHbIe CUTYaIllH, B KOTOPBIX MOKHO JIEIICTBOBATh CAMOCTOSITENILHO,
U CHUTyallud, TJe CJeAyeT BOCHOJB30BAaThCA CHPaBOYHOW HHQOpPMaLMed WM APYTUMHU
BCIIOMOTaTeJIbHBIMU CPEICTBAMY;

CIIOCOOHOCTB ITEPEHOCUTH OJIyYEHHBIE B X0/1€ 00 yUeHHsI 3HAHHS B AKTYAJIbHYIO CHTYaIIHIO
(Ipu penIeHny KUTEUCKUX 3a/1a4, TPEOYIOIUX MaTeMaTHUECKUX 3HAHUN);

CIIOCOOHOCTb OPUEHTUPOBATHCS B TPEOOBAHUSX U MPAaBUJIaX MPOBEACHUS IIPOMEXYTOUHON
¥ UTOTOBOM aTTeCTallNH;

OBIIJICHHE OCHOBaMHU (PMHAHCOBOM I'PAaMOTHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

Osnadenue yHUBEPCATbHBIMU YUEOHBIMU NO3HABAM EIbHBIMU OCUCM BUAMU:

yCTaHABIMBATh MPUYMHHO-CJICICTBCHHBIC CBS3M B XOJIC YCBOCHHUS MaTEMaTHYECKOTO
Marepuana,

BBISIBIISITD AS(UINAT JAaHHBIX, HEOOXOIUMBIX JIJIS1 PEIICHUS MTOCTaBJICHHOM 3a/1a4u;

C MOMOIIBIO YUUTEINSI BHIOUPATh CIIOCOO pelIeHus MaTeMaTHYeCKOl 3a1aun (CpaBHUBATh
BO3MOJKHBIC BApUAHTHI PEIICHUS);

IPUMEHATh U MPeoOpa30OBbIBaTh 3HAKW M CHMBOJIBI B XOJI€ PCIICHHS MaTEMAaTH4YECKUX
3a7ad4;

yCTaHABIMBATh HCKOMOE M JAHHOE IIPH PEIICHUU MaTeMaTHIECKOW 3a1a4H;

MMOHUMATh U MHTEPIPETUPOBATH HHPOPMAIIHIO PA3THYHBIX BHIOB U (OPM MIPEICTABICHUS;

WJUTIOCTPUPOBATH pellaeMble 3a/1a4u rpagud eCKUMU CXEMaMHU;

3¢ GEeKTHBHO 3alIOMUHATH U CHCTEMATU3UPOBATh WH(OPMAIIHIO.

IMOHUMAaTh M HCIOJb30BaTh MAaTEMAaTHYECKHE CPEICTBA HArJSAHOCTH (rpadukw,
JUarpamMmbl, TaOJIHIIBI, CXEMBI U JIP.) JJI UIUTIOCTPAIMU, HHTEPIPETAIIMH, apTyMCHTAIHH.

Osnaodenue yHUGEPCATbHBIMU YHUEOHBIMU KOMMYHUKAMUGHBIMU OCUCH GUAMU:

OpPraHM30BBIBaTh Y4eOHOE COTPYAHHUYECTBO U COBMECTHYIO JESATCILHOCTh C YUUTEIEM H
CBEPCTHUKAMU B IIPOIECCE PEIICHUS 3a]1aY,

B3aMMOJICH CTBOBATh M HAXOJIUTh 00IIKE CIIOCOOBI pabOThI; pabOTaTh B IPYIINE: HAXOAUTh
ofl1iiee peleHre U pa3penaTh KOH(IMKTH Ha OCHOBE COIJIACOBAHUS MTO3UIMI U YIETa HHTEPECOB;
CIyIIaTh HapTHEPA; POPMYIMPOBATH, APIYMEHTHPOBATH K OTCTAUBATh CBOE MHCHHE,

MIPOTHO3MPOBATh BO3HUKHOBCHHE KOH(JIMKTOB NPU HAIMYHUH PA3HBIX TOYEK 3PEHUS U
pas3peiaTh KOH(QIUKTHI HA OCHOBE yuéTa HHTEPECOB M MO3UIIUN BCEX YIACTHHKOB;

apryMEHTHUPOBATh CBOKO IMO3UIUI0 U KOOPIUHUPOBATH €€ C MO3HMIMSIMH MAapTHEPOB B
COTPYAHHYECTBE MPU BBIPAOOTKE OOIIEro PEelIeHHsI B COBMECTHON JeSTENbHOCTH;

BBITIOJIHATH CBOK  4YacTh pabOThI, JIOCTUTaTh KA4eCTBEHHOrO pe3yibTaTa |
KOOPJIMHUPOBATH CBOM JICUCTBHSI C IPYTHUMH YJICHAMH KOMaH/IbI,

OLICHUBATh KAYECTBO CBOCTO BKJIaJIa B OOIIHI MPOTYKT.

Osnaoenue yHUGEPCATLHBIMU YUEOHBIMU PeYIAMUSHBIMU OCUICH BUAMU:



CTaBUTh 1I€JH, BBIOMpPATh M CO3JaBaTh aAJTOPUTMBI JIJIi PEHICHUS Y4eOHBIX
MaTeMaTUYECKUX NMpo0JieMm;

IUITAHUPOBATh M OCYUIECTBIIATH JEATEIbHOCTh, HANpPABICHHYI) Ha pEUIeHUE 3a/aad
HCCIIEI0BATENILCKOI0 XapakTepa.

dbopMyaMpoBaTh M yIep)KHBaTh  Y4eOHYH  3amady, COCTaBIsATh IUIAH U
MOC/Ie0BaTEeNbHOCTD JICH CTBUI;

OCYIIECTBJISATh KOHTPOIIb IO 00pa3ily U BHOCHTh HEOOXOIUMBIE KOPPEKTHBHI,

KOHTPOJMPOBATH MPOIECC U PE3yIbTaT YICOHONH MaTeMaTUUECKON e TEIbHOCTH;

aJICKBATHO OIEHUBATH MPABUILHOCTH WJIH OIMOOYHOCTD BHITIOJHEHUS YyUeOHOM 3a1a4u, e
00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ PEIICHHS;

CIIMYATh CIIOCO0 MEHCTBUS U €ro pe3yibTaT C 33IaHHBIM YTAIOHOM C LIETBI0 0OHAPYKEHUS
OTKJIOHEHHUN M OTIUYHUU OT ATaJIOHA.

MIPEIBUICTh TPYTHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH ITPU PEIICHUH YIeOHOU 3a/1a4H;

MOHMMAaTh TPUYMHBL, IO KOTOPHIM HE OBUI JOCTUTHYT TpeOyeMblii pe3yibTaT
NESTEIPHOCTH, OMPENENATh MO3UTUBHBIC U3MEHEHHUS W HaIlpaBJIeHUs, TPEOyIOIue NalbHEeHIIen
paboTHI,

PEryarpoBaTh CII0COO BHIPAXKEHUS IMOIIHH.

HNPEIMETHBIE PE3YJIbTATHBI

Pe3ynbTatel ocBOeHHS yueOHOro peamera « MaTemaTuka (BKJI04ast aredpy, reOMETPHIO,
BEPOSITHOCTh M CTATUCTHKY)», paclpeiesieHHble MO rojaM oOy4deHus, (QOpMYIHpPYIOTCS MO
MPUHIINIY JO0O0ABIEHHS HOBBIX PE3YyJbTATOB OT rofa K TOJY, YK€ Ha3BaHHBIC B MPEABLAYIIHX
rojax TMO3UIMH, KaK TMPABHIIO, JOCIOBHO HE TOBTOPSIOTCS, HO YYUTBHIBAIOTCA (PE3yJbTaThl
OYEPETHOrO rojia Mo YMOIYAHHUIO BKIIIOYAIOT PE3YJIbTAThl MIPEABIIYIIUX JIET).

IIJIAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHUS PABOYEN

MPOT'PAMMBI KYPCA «AJITEBPA» (I1IO TOAAM OBYUYEHMUA)

OcBoenue yueOHOro Kypca «Anrebpa» Ha YpPOBHE OCHOBHOrO oOmiero oOpa3oBaHUS
JOJDKHO 00€CTIEeYMBATh JTOCTHKEHHE CICAYIOIIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

7 KJIACC

Yucna u éviuucnenun

BoimonHAaTh, coderas ycTHblE M NHCbMEHHbIE NMPUEMBI, apudMeTnyeckue IEeNUCTBUS C
paloHaIbHBIMU YHCIAMH.

HaxonuTh 3HaueHMs YHCIOBBIX BBIPAXKEHUI; NMPUMEHATh Pa3HOOOpPa3HbIE CIOCOOBI U
OpuéMBbl  BBIUMCIIEHUS 3HA4eHUH JApOOHBIX BBIPAXKEHWH, COAEpXKAIlUX OOBIKHOBEHHbIE U
JeCITUYHBIE IPOOH.

[lepexomuTh OT OAHONM (POpMBI 3amUCHU YHCeNl K APYrod (IpeoOpa3oBbIBaTh AECATUUHYHO
podb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECSITUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUUHYIO Apo0b). CpaBHUBATH U YIOPSAJOYUBATH
panroHaJbHbIC YUCIIA.

OKpyTIJIsTh YU Cha.

BBINONHATS NPUKHUIKY U OLEHKY pe3yJIbTaTa BBIYMCIIEHHUH, OI[EHKY 3HAUEHUH YHCIIOBBIX
BBIPAKEHUH.

BbIOMHATE NEeHcTBUS CO CTENEHSMU C HaTypaJbHBIMM IOKa3zaTelsiMH (C Omopod Ha
CIpPaBOYHYIO HH(OpPMAITHIO).

IIpuMeHATh NpU3HAKYU IEIMMOCTH, PA3JI0KEHNE HA MHOXKUTEIN HaTyPaJIbHBIX YU CEIN.

Pemate npocrteiinme NpakTUKO-OPUEHTHPOBAHHBIE 3a/laud, CBS3aHHBIE C OTHOIIEHUEM
BEJIMYMH, IPONOPLHUOHAIBHOCTBIO BETMUUH, TPOLIEHTAMH; HHTEPIIPETUPOBATD PE3YJIbTAThI PELLIEHUS
3a/1ay ¢ y4€ToM OrpaHUYCHUI, CBI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMbIX 00BHEKTOB.

Anzebpauueckue gvipasicenus



OpueHTUpOBaTHCS B MOHATHUAX M ONEPUPOBATH Ha 0a30BOM YpOBHE airedpandeckou
TEPMHUHOJIOTHEN U CUMBOJIMKOM.

HaxoauTb 3HaueHust OyKBEHHBIX BbIPaXKEHUI MPH 3aJaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BoimonHaTh TpeodpazoBaHus LEN0r0 BHIPAKEHUSI B MHOT'OWIEH MPUBEIEHUEM MOT00HBIX
ClIaraeMbIX, PACKPBITHEM CKOOOK.

BbINOMHATE yMHOXKEHHME OJHOYIEHAa HAa MHOIOYIEH M MHOIOYIEHAa Ha MHOTIOYJIEH,
NPUMEHATh (OpPMYJbl KBaJgpaTa CyMMBI M KBajJpaTa pPa3HOCTH (C OMOpPOH Ha CIPaBOYHYIO
nH(pOpMAITHIO).

OcyuiecTBIATh pa3fokeHNE MHOTOYJICHOB HAa MHOMKUTENU C MOMOIIbIO BBIHECEHHUS 3a
CKOOKM OOIIEro MHOMKHUTENS, TPYNIHPOBKU ClIaraeMbIX, MPUMEHEHUS (OpMyJ COKpaIIEHHOTO
YMHOXEHUS (C OMOpoi Ha CIPaBOYHYIO HH(OPMAITHIO).

[IpumeHsaTe TpeoOpa3oBaHUs MHOTOWIEHOB JUISl pEIICHUs pPAa3IMYHBIX 3a7ad U3
MaTEMaTHUKH, CMEXHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKH.

Hcnonb3oBaTh CBOICTBA CTeNEHEH ¢ HATypalbHBIMH ITOKA3aTEIAMU ISl PeoOpa3oBaHus
BBIpQKEHUH (C OMOPOH Ha CIIPaBOYHYIO MH(OPMAITHUIO).

Ypaeénenus u nepasencmea

PemaTp nMHeElHbIE ypaBHEHUs C OQHOM IEPEMEHHOM, MPUMEHs IIpaBuia Mepexona OT
HCXOJHOTO YpaBHEHHs] K paBHOCHJIbHOMY eMmy. lIpoBepsTh, sBJI€TCA JM 4YHCIO KOPHEM
YpaBHEHUS.

Nwmets npexnctaBiienue o rpaduvyeckiux METoJax MpH PElIeHUH JTUHEHHBIX YpaBHEHUN U
UX CUCTEM.

[TonGupaTte mpuMepHI ap YKUCce, IBISIOMIUXCS PEIICHUEM JIMHEHHOT0 ypaBHEHUS C IBYMS
MIepPEMEHHBIMH.

CtpouTs B KOOPIMHATHOW IJIOCKOCTH TIpauK JIMHEHMHOrO YpaBHEHHUS C JBYMS
[IepEMEHHBIMHU; MOJIb3YSCh I'PapUKOM, IPUBOAUTH IPUMEPBI PELICHUS YPAaBHEHHU .

Pemarp cucteMmbl IByX JMHEHHBIX YpaBHEHMH € JByMs NEPEMEHHBIMH, B TOM YHCIE
rpadudecku (¢ Omopoi Ha alrOPUTM YUEeOHBIX JIeHCTBUN).

CocraBnsaTh (I1OCI€ COBMECTHOTO aHaIN3a) U pellaTh JUHEWHOE YpaBHEHUE UITU CUCTEMY
JMHEWHBIX YPaBHEHUHU IO YCIOBMIO 3aJ[a4l, HHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM
3aJla4y¥ MOJTy4EHHBINA pe3yabTaT.

Koopounamut u cpagpuxu. @ynkyuu

N300paxaTh Ha KOOPAMHATHOW NPSIMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpEe3KH, HHTEpBaJbl; 3alMChIBaTh YHUCJIOBbIE TPOMEXYTKHM Ha
anre0panveckoM SI3bIKeE.

OTtMmeuyaTh B KOOpPAMHATHOW IIOCKOCTH TOYKM IO 3aJaHHBIM KOOpPJMHATaM; CTPOUTh
rpaduku TUHEHHBIX QyHKIUHA. CTpouTh rpaduk GyHKIMU Y = KX + b.

OnuceiBaTh ¢ TOMOUIbIO (PYHKIUH HM3BECTHBIC 3aBUCUMOCTH MEXKIY BEIUYMHAMHU (I10
AIrOPUTMY Y4EOHBIX JAEHCTBUI): CKOPOCTb, BPEMsl, PACCTOSHUE; 11€Ha, KOJIMYECTBO, CTOUMOCTb;
IIPOU3BOJAUTENBHOCTD, BpeMsl, 00bEM paboThI.

HaxoauTb 3HaueHne GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii cnocod mpeAcTaBieHUs M aHaiIM3a UH(OpPMaILUU; U3BJICKATh U
HMHTEPIPETUPOBATH WH(POPMALIKIO U3 IPa(UKOB PEATbHBIX MPOIECCOB U 3aBHCUMOCTEH .

8 KUJIACC

Yucna u eviuucieHun

Hcnonp30BaTh HayalibHblE MPEACTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YMCEN JJIS
CpaBHEHMS, OKPYTJICHUS M BBIYUCICHUM; M300pakaTh JEHCTBUTENbHBIC YHCIA TOYKAMH Ha
KOOPJAMHATHOM MIPSMOM.

[IpumensaTs moHsATHE apu(PMETHUYECKOro KBAAPATHOTO KOPHS; HAXOIUTh KBaJpaTHBIC
KOPHH, UCIIOJB3Ys TPH HEOOXOAMMOCTH KaJbKYJISTOP; BBIMOJHATH IPOCTEUININE TTPEOOpa30BaHUS
BBIPAXEHUM, COAEpPKAIIUX KBaJAPaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.



Hcnonb3oBaTh 3anucu OOJBIIMX M MalbIX YHCEN C IMOMOUIbIO JECATUYHBIX ApoOed u
crenenel yncina 10.

Anzebpauueckue sviparxcenus

[IpuMeHsTh MOHSATHE CTENEHU C ILEeNbIM I0Ka3aTeseM, BBINOJIHIATH MPeoOpa3oBaHUS
BBIPAXEHUH, COAEPKAIMX CTENEHU C LEJIbIM IOKa3aTeleM (C UCIOJb30BAHUEM CIIPaBOYHOM
uHpopMaIum).

BhINOTHATB HECII0KHBIE TOKAECTBEHHbIE TPEO0OPa30BaHMsI PALIMOHAJIBHBIX BBIPDAKEHUI Ha
OCHOBE MpaBuJI JIeiCTBUI Ha/l MHOTOYJIEHAMHU U aire0pandeckuMu JpoOsiMu.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKHUTEIH.

[IpumensTe mpeoOpa3oBaHMsS BBIPAXKEHUM [UId peIIeHUs pPa3iIWyHBIX 3a1ad U3
MaTEMAaTHKH, CMEXHBIX IPEIMETOB, U3 PEAIbHON MPAKTUKH.

Ypaenuenus u nepasencmea

Pemare nuHeEWHblE, KBaJpaTHblE ypaBHEHUA (C HCIOJIB30BAaHHEM CIIPaBOYHOU
MH(pOpMAIMK) U pallMOHAJIbHbIE YPAaBHEHMs, CBOAALIMECS K HUM, CUCTEMbl JBYX ypaBHEHUH C
JBYMsI 1EPEMEHHBIMHU.

IIpoBoAMTE MpOCTENIINE UCCIENOBAHNS YPABHEHNUI U CUCTEM ypPaBHEHHI, B TOM YHUCIIE C
IIPUMEHEHUEM IpapUUECKUX NPEACTaBIeHUH (yCTaHABINBATh, UMEET JIM YPaBHEHHUE HJIM CUCTEMA
YpaBHEHUH pelIeHNUs, €CIIM UMEET, TO CKOJIBKO, U IIP.) C OMOPOM Ha alrOPUTM y4eOHBIX JeHCTBHI.

[lepexonuTh OT cioBecHOM (OPMYIMPOBKU 3aJauM K €€ anreOpandeckoil Mojenu c
IIOMOILBIO  COCTaBJICHUS yPAaBHEHUS WM CHCTEMBl YPaBHEHUH, WHTEPIPETHPOBATH B
COOTBETCTBMM C KOHTEKCTOM 3aJ1a4M I1OJIyYCHHBIN pe3ybTar.

IIpuMeHATH cBOICTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLIEHKH; pElIaTh JUHENHHBIE
HEpaBEHCTBA C OJHOW IMEPEeMEHHOW W MX CHCTEMbI; JaBaTh TI'paUUYECKyI0 HILIIOCTPAIUIO
MHO>KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

Dynxyuu

OmnepupoBarh Ha 0a30BOM ypOBHE (YHKIHMOHAJbHBIC IMOHATUS U S3bIK (TEPMHHBI,
CUMBOJIMYECKHE O0O3HAYCHHUS); ONPEIENATh 3HaueHHEe (YHKIMHM 0 3HAYCHHIO apryMEHTa;
OIpenensaTh CBOKCTBA (DYHKINH 1O €€ rpaduKy.

5
ONKCHIBAaTh CBOWCTBAa 4YHCIOBOW (yHKIMU 1o e€ rpaduky (Mpu HEOOXOTUMOCTH C
HaIPaBJIIOLIEH TOMOILBIO).

Crpouth rpaduky >IeMeHTapHbIX (QyHKIMU Buma , Y = X2, Yy = X3,y =+/x , y=

9 KJIACC

Yucna u evruucnenusn

CpaBHUBaTh U YHOPSAA0YUBATH PALlMOHAIBHBIE U UPPALIMOHAIBHBIE YHCIIA.

BoinonHaTh apupmMeTnueckrue 1eHCTBUS C PallMOHAIIbHBIMH YHCIIAMH, COUeTasi YCTHbIE U
MMCbMEHHbBIE PUEMBI, BBIIOIHITH BBIYUCIEHUS ¢ UPPALIMOHAIBHBIMU YU CIAMH.

HaxonuTb 3Ha4eHUs CTENEHEH ¢ LENbIMU NOKA3aTENAMU U KOPHEH; BBIUUCIIATh 3HAYCHHUS
YHCIIOBBIX BBIPAKEHUM.

OKpyryATh EHCTBUTEIIBHBIE YKCIA, BBINOJHATH NPUKHUIKY pe3ysbTaTa BBIYMCICHMI,
OLIEHKY UM CJIOBBIX BBIPAKEHU.

Ypaenuenus u nepasencmea

Pemats nuHelHbIE M KBapAaTHBIE YPaBHEHNUs, yPABHEHUS, CBOAAIIMECSA K HUM, IPOCTEHIIINE
JTPOOHO-paAIMOHABHBIC YPABHEHUSI.

Pemate npocreiime CUCTEMBI ABYX JIMHEHHBIX YPaBHEHUN C JBYMS IEPEMEHHBIMU U
CHCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJHO YPaBHEHUE HE SBJISAECTCS JMHEHHBIM (110 BU3yalIbHOU
orope).

Pemate mpocreiilve TEKCTOBBIE 3aJaud alNredpanyeckuM CHocoOOM C IOMOIIBIO
COCTAaBJICHHS YPABHEHHUSI UM CUCTEMBI JIByX YPAaBHEHHI C IByMs I1€PEMEHHBIMU.

[IpoBoauTH NMpoCTENIINE UCCIIEOBAHNS YPABHEHUN U CUCTEM YPABHEHUM, B TOM YHUCIE C



pUMEHEHHEeM IrpauuecKuX MpeacTaBieHu (ycTaHABIMBATh, UMEET JIM YPAaBHCHHE HJIM CHCTEMa
ypaBHEHHUH pEIIEeHHs, €CIIH UMEET, TO CKOJIBKO, H Ip.).

Pemiate 5MHEHHbIC HEPAaBEHCTBA, KBaJpaTHbIC HEPABEHCTBA; H300paKaTh PEIICHHE
HEPaBEHCTB Ha YUCIIOBOM MPSAMOM, 3aIMMChIBATH PEIICHHUE C TOMOIIBIO CHMBOJIOB.

Pemiate cucTeMBl JIMHEWHBIX HEPABEHCTB, CHCTEMbl HEPAaBCHCTB, BKIIIOYAIOIIUEC
KBaJIpaTHOE HEPABEHCTBO; M300pakaTh PEIICHHUE CHCTEMbl HEPABCHCTB Ha YHCIOBOH MPSIMOM,
3aMHChIBATh PEIICHHE C ITOMOIIBIO CHMBOJIOB.

Hcronb30BaTh HEPABEHCTBA MTPH PEIICHUH PA3JIMYHBIX 3a/1a4.

Dynxyuu

Pacrio3naBaTh (YHKIIMH M3yYCHHBIX BHIO0B. [I0Ka3bIBaTh CXEMATHYECKH PACIOJIOKCHUE
Ha KOOPIMHATHOMU IIIOCKOCTH rpadukoB Gpyukimi Buaa: Y = kx,y =kx + b, ,y = ax?+ bx +c,y =

k . o o
X3y = Vx, y= 2B 3aBUCHMOCTH OT 3HAYCHUU KOd((PUITMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKITUI.

Ctpouth M HM300paxkaTh cXxeMaTHYeCKH Ipauky KBaJApaTHUHBIX (YHKIMH, ONHMCHIBAThH
CBOMCTBA KBAJIPaTUUHBIX QYHKIHMH 110 UX rpaduKaM.

PacnosnaBath KBagpaTuuHylo (yHKUHIO 10 ¢GopMylse, TPUBOAUTH IMPUMEPHI
KBaJIpaTUUYHBIX (YHKIUH U3 peasbHOM KU3HU, (PU3UKH, T€OMETPHUH.

Apugpmemuueckan u zeomempuueckan npozpeccuu

PacriozHaBaTh apu(MeTHYECKyI0 U T€OMETPUUYECKYIO IIPOrPecCuH IIPU pa3HbIX crocodax
3a/laHusl.

BbINOMHATE BBIUMCIEHUS C MCHOJb30BaHUEM (OpMYIN N-ro wieHa apupMeTHUecKoil u
reOMETPUYECKOW MPOrpeccuif, CyMMbl HEpBBIX N UJIEHOB (C OMNOPOH Ha CIPaBOYHYIO
nH(pOpMAIHUIO).

Pemats 3aaun, CBSI3aHHBIE C YMCJIOBBIMHU I10CIIEN0BATEIBHOCTSIMY, B TOM YHCJIIE 3a4a4U U3
peanbHON JKHU3HH (C UCTIOJIB30BAaHUEM KaJIBKYJIATOPA, IU(PPOBBIX TEXHOIOTHIl)



TEMATHYECKOE IINTAHUPOBAHUME YYEBHOI'O KYPCA «AJITEBPA» (10 'OAAM OBYYEHMUS)

TemaTnueckoe IIJIAHUPOBAHHUEC U KOJIMYCCTBC 4aCOB, OTBOJMMbBIX Ha OCBOCHHC K&)KI[Oﬁ TCMBI yqe6Hor0 KypcCa

«AnreOpa» amanTUPOBAHHOW OCHOBHOM 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOT'O OOIIIEr0 00pa3oBaHus
00 yJaroNINXCs ¢ 33ACPKKON MCUXUIECKOTO Pa3BUTHS, B IIEJIOM COBMAAAIOT C COOTBETCTBYIOIINM pa3/iejioM padouei
nporpaMmMbl y4eOHOTro Kypca «Ayredpay o0pa3oBaTebHON MpOorpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus

7 KJIACC
Kosaun4yecTBo 4yacoB DJIeKTPOHHbBbIE
HanmMeHoBaHue pa3/iesioB U TeM nudpoBbie
Ne ni/m P KourpoJsbnsie | IIpakTuyeckue (mupp )
NMporpaMMel Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Uucna v Berauciaenus. ParinonanabHeie o5 1 0 bu6mmoreka [JOK
yucia https://m.edso00.ru/7f415b90
bubmioreka [IOK
2 A 27 1 0
AredpanyecKre BhIPaKECHUS https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
0
3 YPaBHCHHS H HEPABCHCTBA 20 . https://m.edso00.ru/7f415b90
bu6mmoreka [JOK
4 K . D 24 1 0
OOpHMHATE! 1 rpadpHKi. PyHKIIH https://m.edso00.ru/7f415b90
bubmioreka [IOK
I1 1
> OBTOpeHHE 1 0000wmenHe 6 0 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10
1 102 5 0

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

8 KIIACC

KoanuecrBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM u@poBbie
Ne n/m pasi Konrpoabnsie | IlpakTnueckue (1upp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
but6mmoreka [JOK
1 4 .K 1
vcia v BerauciaeHus. KBajapaTHbeie KOpHU 5 0 0 https://m.edsoo.ru/7fA17af8
Uwucna u Beraucinenus. CTENeHb C eIbIM bu6moreka [JOK
2 7 0 0
MoKa3aTeaeM https://m.edsoo.ru/7f417af8
3 Anredpanyeckue BbIpakeHUs. 5 1 0 bu6mmoreka [TOK
KBagpatHslil TpéxuiieH https://m.edsoo.ru/7f417af8
AnreOpandecKre BhIPaKCHHUS. bu6motexa [IOK
4 15 1 0
AnreOpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 0 bubmmorexa [{OK
YpaBHEHUS https://m.edsoo.ru/7f417af8
VpaBHeHus u HepaBeHcTBa. CUCTEMBI bu6morexa [IOK
6 . 13 0 0
YpaBHEHUI https://m.edsoo.ru/7f417af8
but6moreka [JOK
7 0% .H 12 1 0
paBHEeHMs U HepaBeHCTBa. HepaBeHcTBa https://m.edsoo.ru/7fA17af8
bu6moreka [IOK
. 0 0
8 DyHKuH. OCHOBHEIC IOHATHS > https://m.edsoo.ru/7f417af8
bu6moreka IIOK
9 o 4 9 0 0
yHIUH. THCIOBbIE QyHicLHH https://m.edsoo.ru/7f417af8
bubmumoreka [IOK
10 IT 600 6 1 0
OBTOPCHHG H OOOOICEHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 5 0 0
I[TPOTPAMME



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 yacos DJIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrtpoasnbie | IlpakTnueckue
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcesl
1 Uucna v Berurcienus. JleficTBUTEnbHbIC 9 0 0 bubmotexa [JOK
qucia https://m.edso00.ru/7f419d08
5 VYpaBHEHUS U HEPABEHCTBA. Y PABHEHHUS C 14 1 0 bubmuorexa [JOK
OJIHOW MEPEMEHHOU https://m.edso0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 0 bubmuorexa LIOK
yYpaBHEHU I https://m.edso00.ru/7f419d08
bu6mmoreka [JOK
. 0
4 YpaBHenus u HepaBeHcTBa. HepaBeHcTsa 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
o 16 1 0
> YHIH https://m.edso00.ru/7f419d08
bu6moreka [JOK
15 1 0
6 YucrioBble MOCIeq0BaTEIbHOCTH https://m.edsoo.ru/7fA19d08
7 [ToBTOpeHue, 0000IIeHHE, CHCTEMATH3AIIHS 18 1 0 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBUIEE 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 kaace (He menee 102 u)

HazBanmue
pasaena (Tembl)
Kypca (4ucJjio

OcHoBHOE coep:kaHue

OcHOBHBIE BU/IbI /1€ATEIBLHOCTH 00yYaKO LU XCS

4acoB)
Yucaa n ITonsiTHE pallOHAIBLHOI O YHCIIA. CucTteMaTH3MPOBATh M 000ralIaTh 3HAHUA 00 OOBIKHOBEHHBIX
BbIYMCJIEHUS. ApudmeTnueckue 1eHCTBUS C pallMOHAIBHBIMU YHCIAMH. U JIECATUUHBIX JPOOsIX.
PaunonainbHble CpaBHeHHE, yIOPsIOYMBAHUE PALIMOHAIBHBIX YU CEIL. CpaBHHMBATh U YHOPSIA0YMBATHL APOOH, IPeoOpPa3OBbIBasl NIPH
yucIa CreneHb ¢ HaTypaJIbHBIM I10Ka3aTeleM. HEOOXOOUMOCTH  JECATUYHblE JApoOM B  OOBIKHOBEHHBIE,
(25 4) Pemienrie oCHOBHBIX 3a/1a4 Ha ApPOOM, MPOLEHTHI U3 PealbHON | OObIKHOBEHHBIE B JECATUYHBIE, B YACTHOCTH B OECKOHEUYHYIO

HPAKTUKH.
[Ipu3Haku  JIEIUMOCTH,  pa3iokKEHHs
HaTypaJIbHBIX YK CE.
PeanbHbIe 3aBUCUMOCTH. [Ipsamas
IPOINOPIHOHATBHOCTH.

Ha MHOXHUTCIN

u oOpaTHas

JECATHYH YO IPOOB.

Ilpumensitb  pa3HooOpa3Hbie  CHOCOOBI W NPUEMBI
BBIYMCJIEHUS 3HAYEHHI IPOOHBIX BBIPAMKeHUH, colepKammx
OOBIKHOBCHHBIC M  JICCATUYHBIC JIPOOM: 3aMCHSTh  IpH
HEOOXOIMMOCTH  JCCATHYHYIO  JpoOb  OOBIKHOBEHHOW U
OOBIKHOBEHHYIO JECSTHYHOM, MPUBOANUTH BBIpaKEHUE K Popme,
HaubOonee yAOOHOW il BBIYHMCIEHHH, MNpeoOpa3OBHIBAThH
JIpOOHBIE BBIPAKCHUS HA YMHOKEHHE W JEJICHHE JeCATHYHBIX
Ipo0eii K AeHCTBUSAM C IIETBIMH YiciIaMu (TIpU HEOOXOMMOCTH C
HaIpPaBJISIOLIEH TOMOIIBIO).

IIpuBoANTH 4Yuc/JI0BbIe W OYKBeHHbIEe NMPUMEPbI CTEHEHH C
HATYpaJIbHBIM IIOKa3aTeleM, OOBSCHSS 3HAYCHUS OCHOBAHUS
CTENECHH M TIOKa3aTess CTENEHH, HAXOAUTh 3HAYCHUsl CTENCHEH

Bia a (@ — mo6oe paloHaJbHOE YMCI0, N — HaTypaJlbHOe
YHUCIIO0) C OMOPOH Ha CIPaBOYHYIO HH(OPMALIUIO.

[lonumate cMbICa 3anMcH 0OJABIIMX YHCEJ € TMOMOIIbIO

JeCATUYHBIX Apoldeii u creneHeil unciaa 10, npuMeHsITh UX B

pealbHbIX CUTyalMsAX.

IIpumMeHATH NpU3HAKU 1ETUMOCTH, PA3JI0KEHUS HA MHOKUTEIIN
HaTypaJbHbIX YU CEl.

PemaTs npocreiimme 3a5a4M Ha 4aCTH, IPOLEHTHI, IPOIOPLIHH,




Ha HaXOXKJICHHUE IpoOu (TIPOLIEHTA) OT BEJIMYMHBI i BEJIMYUHBI 110
e€ apodu (mporeHTy), 1podu (IPOIEeHTa), KOTOPBIH COCTAaBJISET
ofHa BenMyuHa oT Apyroi. IlpumBoauTh, pa3duparh,
OLEHUBATH PA3JIMYHBIC PEIICHHUS, 3aNIUCH PELIEHUN TEKCTOBBIX
3a/1ad4.

Pacno3naBathb U 00bACHATH, ONUPASICh HA OMPEIeNICHUs, ITPSIMO
PONOPLIHOHATIEHBIE u o0paTHO MPOMOPIIMOHANIbHEIE
3aBUCUMOCTH MEXY BEJIMUYMHAMH; MPUBOJAUTH MPUMEPBI 3TUX
3aBHCHMOCTEH U3 peaJpHOr0 MHUpa, U3 JAPYTUX Y4eOHBIX
pPEeIMETOB.

Pewate mpocrelilive NMpaKTHKO-OPMEHTHPOBAHHBbIE 3a1a4H

Ha  JpoOW, MNPOUEHTHI, MNPAMYIO U o0paTHYIO

NPONOPIHHOHATBHOCTH, PONOPIHH.

Anredpanyeckue
BbIPa:KeHUS
(27 u)

bykBenHsbie BolpaxkeHus. [lepemennble. JlonycTUMBbIE 3HaUEHUS
nepeMeHHbIX. POPMYyIIBL.

[IpeoOpazoBaHue OYKBEHHBIX BBHIPaKEHUH, paCKphITHE CKOOOK
U TIpUBECHHE MOT00HBIX ClIaraeMblX.

CBoiicTBa CTENEHH C HaTypaJbHBIM M1OKA3aTEIIEM.
MHoro4eHsl. Cnoxenue, BBIUUTAHUE, YMHO)KEHUE
MHOTOWIEHOB.  POpMysibl  COKpPAaIlEHHOTO  YMHOXEHHUS.
Pa3noxxeHne MHOTrO4JIEHOB HA MHOXKHUTEIIN.

OBiaagersb Ha 0azoBoM YPOBHe anre0pandecKoi
TEPMHMHOJIOTUEH W CHUMBOJIMKOH, NPHUMEHATH €€ B IIpolecce
OCBOEHHS y4eOHOro MaTepuaa.

Haxoauth 3HayeHHss OYKBEHHBIX BBIPAKCHUW MPHU 3aJaHHBIX
3HA4YEeHUSAX OYKB; BBINOIHATH BRIYUCICHNS 10 (POPMYTIaM.
BbInoHATH TpeoOpa3oBaHus LEJI0r0 BBIPAXKEHUS B MHOTOUYIEH
NPUBEICHUEM MTOTOOHBIX CIIAraeéMbIX, PACKPBITHEM CKOOOK.
BbINOJHATL yMHOXEHME OJHOYJEHA HAa MHOIOWIEH U
MHOrO4YJIeHa Ha MHOTOYJICH, MPUMEHATH (GOpMYIbl KBajpaTa
CyMMBl M KBaJpaTa pa3HOCTM C ONOpPOMl Ha CIPaBOYHYIO
uH)OpMAIIHIO.

OcyumecTBIsATh PA3IOKEHUE MHOTOYICHOB HA MHOXHUTEIH
nyTEM BBIHECEHUS 3a CKOOKU OOIIEr0 MHOXKUTENS, IPUMEHEHU S
dbopMynbl  pa3HOCTH KBagpaToB, (OPMYT COKPAIIEHHOTO
YMHO)KEHHSI C OTIOPO Ha CIIPaBOYHYIO HH(POPMAIIHIO.
IIpumensaTs mpeoOpa3oBaHHEe MHOTOUYICHOB Ui PElIeHUS
pa3IuYHBIX 3a7a4 W3 MAaTEMaTUKH, CMEXKHBIX IPEAMETOB, W3
peaabHON NPaKTUKH.

3HAKOMHUTBHCH C HCTOPHEH Pa3BUTHS MAaTEMATUKH.




YpaBHeHust
U HEPaBeHCTBA
(20 )

VYpaBHeHue, IpaBHJIa peodpa3oBaHus ypaBHEHHUS,
PaBHOCHJIBHOCTb YPaBHEHUH.

JInHeliHOe ypaBHEHUE ¢ OJTHOW NEPEMEHHON

IIEPEMEHHOM, pElIeHUE JIMHEMHBIX ypaBHEHU. Pemenne 3aqau
C IOMOIIBIO YPaBHEHUH.

Jlunetinoe ypasnenue c 08yMs nepemMeHHbIMU U €20 2pApuk.
Cucrema ABYX JIMHEHHBIX YpaBHEHUU C ABYMsI MEPEMEHHBIMU.
Pemenue cucrem ypaBHEHUH CHOCOOOM TIOJCTAaHOBKH U
CIOCOOOM CIIOXKEHHUS.

Pemars rHeiHOE ypaBHEHUE C OJJHOW EPEMEHHON, IPUMEHSI I
NpaBMUJIA IEPEX0/Ia OT UCXOJHOI0 YPaBHEHUS K PAaBHOCUIBLHOMY
emy Ooiee mpoctoro Buaa. [IpoBepsiTh, SBISETCS T KOHKPETHOE
YHCII0 KOPHEM YPaBHEHUS.

IHonOupars nmpumepbl Mmap 4YuCEN, SBJSIONIMXCS PEIICHHEM
JUHEWHOT 0 YPAaBHEHHUS C IBYMS ITEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM TUIOCKOCTH TpauK JIMHEHHOTro
YpaBHEHHsSI C JIByMsI TNEpeMEHHBIMH (IIpU HEOOXOJUMOCTH C
MCIOJIb30BAaHUEM CMBICJIOBOM OIOPHBI); MOJNB3YSICh T'paduKoM,
NMPUBOAUTH NPUMEPBI PELICHHS YPABHECHHUS.

Haxoauth pemieHue CHUCTEMBI IBYX JMHEWHBIX YPaBHEHUN C
JBYMsI IEPEMEHHBIMH C OIIOPON Ha aJITOPUTM y4EOHBIX JEHCTBHIA.
CocTaBifTh M peliaTh YPaBHEHHUE UJIM CUCTEMY YPABHEHUM 1O
YCIOBHIO 3aJauyd, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJayd [OJIY4YEHHBbIM pe3yiabTaT C OMNOpOM Ha
BOIIPOCHBIH TJIaH.

Koopaunarsl
u rpadpuxu.
DyHKIMU
(24 9)

Koopaunarta Touku Ha npsmoi. YucinoBble IPOMEKYTKH.
Paccrosaue mexay A1ByMs TOYKaMU KOOPAUHATHOM NPSIMOU
[IpssMmoyrosibHas cucTEMa KOOPAMHAT Ha TUIOCKOCTH. [Ipumepsl
rpa¢uKoB, 3a1aHHBIX popmynaMu. UTeHne rpaukoB peasbHbIX
3aBUCHUMOCTEM.

[Tonatue ¢ynkuuu. I'paduk ¢ynkinuu. CoiicTBa (GYyHKIHH.
Jluneiinas  ¢gynkums. Iloctpoenme rpaduka smHEHHON
¢dynkuuu. I'paduk pynkuum y = kx + b.

HN300paxars Ha KOOPAUHATHON IPSIMOI TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAWHATaM, JIy4H, OTPE3KH,
MHTEPBAaJIbl; 3aMIUCHIBATh UX Ha aJIre0pandeckoM s3bIKe.
OTrMeyaTh B KOOPAMHATHON MJOCKOCTH TOYKH IO 33JaHHBIM
KOOpJMHATaM; CTPOUTh T'pa(UKH HECIOXKHBIX 3aBUCHMOCTEH,
3alaHHbIX (QopMyJiaMH, B TOM YHCIE C MOMOUIbIO IH(POBHIX
nabopaTopuii.

[IpuMeHsiTH, HU3y4YaTh NPeHMYLIECTBA, MHTEPNPETHPOBATH
rpaduyeckuil cnocod npeacTaBiaeHUs U aHaau3a pa3Hoo0pa3HOM
KU3HEHHOU MH(pOpMaIUu.

OcBauBatb Ha 6a30BOM YpOBHE MOHSATHE (YHKIIHH, OBJIaIeBaTh
(YHKLIHOHAIbHON TEPMUHOJIOTHEH.

Pacno3naBarhp muHelinyo GyHkuuoo Y = kKX + b, onucbiBaTh eé
CBOMCTBA B 3aBHCHMOCTH OT 3HadyeHHH Kod(pdummentoB K u b
(TIpu HEOOXOIMMOCTH C OTIOPOY Ha aJITOPUTM MPABHUIIA).
Crpoursb rpapuku nuHeitHOH QyHKINU, GyHKu Yy = kKX + b




Hcnoab3oBarh UG PoBbIE pecypehl I TOCTPOSHUS rpadUuKoB
(YHKIMN U U3yYEHUsI UX CBOMCTB.

[IpuBOoaNUTE IPUMEpPHI JIMHENHBIX 3aBUCUMOCTEN B pealbHbIX
IpoLIECCax U SBJICHUSAX.

IToBTOpEHHE
H 00001IeHNE
(6 )

IToBTOpEHNE OCHOBHBIX MOHATUH M METOJOB Kypca / Kjacca,
0000111eHNE 3HAHUH.

BbpiOuparb, npUMeHSITHL CHOCOOBI  CPaBHEHHS  YHCET,
BBIYMCIICHUH, npeoOpa3oBaHUNl  BBbIpa)KEHUH, peuienus
YpaBHEHHH MPU HEOOXOIUMOCTH C HATIPABJISIFOIIEH TTOMOIIBIO.
OcymecTBJISITh CAMOKOHTPOJIb BBINIOJIHSAEMbBIX JICUCTBUI U
CaMOIIPOBEPKY pe3yJibTaTa BBIYUCICHHUH, MpeoOpa3oBaHHM,
MMOCTPOCHUH.

Pemars npocreiimmue 3aga4m U3 peabHON KU3HU, IPUMEHATH
MaTeMaTH4YecKue 3HAHUA Ul DPEIIeHUs 3adad M3 JpYyrux
MPEIMETOB.

Pemiatp mpocreiilue TeKCTOBBIE 3aJ1a4W,
BbLIOHPATH CNIOCOOBI PEIICHUS 3a/]a4UH.

CPaBHHMBATh,

8 kiacc (e menee 102 u)

HazBanmue
pasnena (Tembl)
Kypca (4ucJio

OcHoBHOE coaep:kaHue

OcHOBHbIE BUIbI A€ATEIBHOCTH oﬁyqaloumxca

4acoB)
Yucaa u KBanpatublil kopeHb u3 uucna. [louamue 06 uppayuonanviom | @opMyIHPOBaTH ONpeAeIeHNe KBAaJIPaTHOIO KOPHS M3 YHCIa,
BbIYHCJIEHUSI. yucne. [lecamuunvie npubIUNCEHUS UPPAYUOHATILHBIX YUCE]L. apru(PMETHIECKOr0 KBaJPaTHOIO KOPHS INMPH HEOOXOAMMOCTH C
KBaaparnbie Heticmeumenvhule uucia. CpasHenue 0elicmeumenbHuIxX yucesl. |BU3yaJbHOW OMOPOH.

KOPHH

ApudmeTruecknuil KBaJIpaTHBINA KOPEHb.

HpI/IMeHSITb Ooncpanuro M3BJICUCHUA KBAAPAaTHOI'O KOPHA U3




(15 ) VpaBHeHHUE BHIA X° = a. YHCIIa, UCTOJIb3YS IIPH HEOOXOIUMOCTH KAJIBKYJISATOP.
CaoiicTBa apudmeTnyecKkux KBaJPaTHbIX KopHel. |OneHMBaTh  KBaJpaTHbIE KOPHM  LEJIbIMU  YUCIAMH U
[IpeoOpazoBaHue  YHUCIOBBIX  BBIPAKECHUU,  COMEPIKAIIMX | ACCATHIHBIMH JAPOOSMHU.
KBaJpaTHbIE KOPHHU. CpaBHMBaTL W  YNOPSAJAOYUBATH  PAIlMOHAIBHBIE |
UppalroHajIbHbIE YMCIa, 3aMCaHHbIE C TOMOIIbI0 KBaJPaTHBIX
KOpHEH Mpy HEOOXOAMMOCTH C HaIPaBIISIIOIIEH TOMOUIBIO.
HccaenoBars ypaBHEHHE x2 = a, HaxoIWUTh TOYHBIE H
npuOmKEHHBIE KOpHH Tipy & > 0.
HccaenoBarb CBOMCTBA KBaJAPAaTHBIX KOPHEH, MOPOBOAS
YUCJIOBBIE JKCIIEPUMEHTBl C HCIIOJIb30BAHUEM KaJIbKYyJIATOpa
(kommbIOTEpA).
IIpumensaTh cBoMicTBA apu@MeTHYECKHMX KOPHeH IJIs
npeodpa3oBaHNsl BbIPAKEHUI.
BeinoiHATE mpocTeline NpeodOpa3oBaHUs  BBIPAKCHUM,
cofiepXKallMX KBaJpaTHble KOpHU. BpIpaxkaTh mepeMeHHbIE W3
reoMeTpUYecKuX U Gpu3ndeckux Gopmysi pu HEOOXOIUMOCTH C
OIOPOM Ha IIPABUIIO.
BbpruucasaTh 3HAYEHUs] BBIPAXKEHUN, COEpKALIUX KBaJIpaTHbIC
KOPHH, UCIIOJIb3Ys TPU HEOOXOJUMOCTH KaJbKYJISTOP.
HUcnoawp3oBare B XO0lI€ peuieHUs 3a4ad  dJlIeMEHTapHbIE
NpPEACTABJICHUS, CBA3aHHbIE C MNPHOMMKEHHBIMU 3HAYCHHUSIMHU
BEJIMYMH.
3HAKOMUTBCS C UCTOPUEH PA3BUTHSA MaTeMaTHKH.
Yucaa n Crenens ¢ nenbM nokasartesneM. CTaHaapTHast 3aUCh yucna. | DopMyaHpPOBAThH ONpeiesieHHe CTEIISHH C I[eJIbIM IToKa3aTeIeM
BbIYMCJICHHS. Pa3zmepsl 00bEKTOB OKpYKaroIIero Mupa (0T 3JIeMeHTapHbIX (pu HEOOXOIMMOCTH MO BU3YaJIbHOU Omope).
Crenennb YaCTHIL 10 KOCMUYECKUX OOBEKTOB), AIMTEIBHOCTD MpoleccoB | [IpeacTaBasTh 3anuch OOJIBIIMX U MAJIBIX YHCEI B CTAHIAPTHOM
¢ HeJIbIM B OKpPY’KaIOIllEM MUDE. Bujne. CpaBHUBATh 4YHWCIa W BEIMYHMHBI, 3allMCAaHHBIE C
noKasareJjiemMm CBoliCTBA CTENEHHU C LEJBIM I10KA3aTENIEM. ucnoJib3oBanueM crenenu 10.
(7 9) Hcnoan3oBarh 3amuch 4YUCEI B CTaHJAPTHOM BUJAE AJA

BBIPAKEHHUS pa3MepoOB OOBEKTOB, UIMTEIHLHOCTH IPOLIECCOB B
OKpY’KaloIleM MHUpe.
®opMyIHpOBaTh, 3aANMUCHIBATHL B CHMBOJIMYECKO (opme u




WLTIOCTPUPOBATh NMPHUMEPAMH CBOICTBA CTENEHH C IIEJIBIM

nokaszareneM (IIpM  HEOOXOAMMOCTH C  HCIIOJIb30BaHUEM
BHU3YyaJIbHOM OIOPBI).
IIpuMensiTb  cBoiicTBa cTemeHH s MpeoOpa3oBaHUs

BBIPDQKEHUN, COAECP)KAIIMUX CTEINEHU C LENIbIM IOKa3aTelieM C
WCIOJIb30BaHUEM  CIPaBOYHON wHPOpPMAMK. BBIMOJIHATH
AefiCTBUSA C 4YUCIAMM, 3allMCAaHHBIMHU B CTaHAAPTHOM BHJIE
(YMHOXEHUE, JIeIICHIE, BO3BEICHUE B CTCIICHbD).

Anreopanyeckue |Ksagpatueii Tpéxusen. Pasnoxkenue kBaapaTtHoro tpéxuieHa | PacmosHaBarb  KBaJApaTHBIM  TPEXWIEH,  YCTaHABIMBAThH

BBIPaKeHHSI. Ha MHOXKHUTEIH. BO3MOXXHOCTb €T0 Pa3JIOkKEHUS Ha MHOXKHUTEIH.

KsaaparHsrii PackinagbpiBaTh HAa MHOKHTEJIM KBAJpaTHbIA TPEXUJIEH C

TPEXUJIeH HEOTPHIIATEIbHBIM JUCKPUMUHAHTOM TpU HEOOXOIWMOCTU C

(59) OINOPOM Ha aJNTOPUTM IIPABUIIA.

Aareopanvyeckne | AnreOpanueckast ApoOb. JlonycTumelie 3HaUeHUS IEPEMEHHBIX, | 3aNMCBIBATH ajiredpandeckue BoipakeHus. Haxoauts o0nacTb

BbIpaKeHHsl. BXOJSIIMX B ajire0panueckre BbipaxeHus. OCHOBHOE CBOICTBO | OIIpe1eleHUs palliOHATbHOIO BBIPAYKEHHUSL.

Anredopanveckasn | anredpandeckoil poou. CokpalieHue 1pooeii. BbINOJHATH YHUCJIOBBIE TTOACTAHOBKH M BBIYMCJISATH 3HAUYCHUE

ApooOb CrnoxeHnue, BBIYMTAHUE, YMHOXEHUE u JeJieHue | IpoOH, B TOM YU CJIE C MOMOIIbIO KAJIbKYJISATOPA.

(15 9) anrebpandeckux npobei. IIpeoOpa3oBanue  BbIpakeHHiA, | DOPMYJTHPOBATH OCHOBHOE CBOMCTBO alredpandeckoi 1poou u

coziep)KalMX airedpandeckue ApooH. NPUMEHSTh €ro JUIsl Mpeo0pa3oBaHus JpOOeH.

BoinosHsATh JeiicTBUSI ¢ anreOpanvyecKuMu ApOOsIMU  TIpU
HEOOXOAMMOCTH C Hampasisiouell nomompblo. I[IpuMeHsaTh
npeoOpa3oBaHusl BBIPAKEHUN NI pelieHus 3aj1ad. Beipamxkars
nepeMeHHble u3 ¢Gopmyn (PUIUIECKUX, TEOMETPUUYECKUX,
OIKCHIBAIOUINX OBITOBBIE CUTyallMH) IMpPU HEOOXOTUMOCTU C
HaIpaBJISOLIEH TOMOILBIO.

YpaBHenust KBanpatHoe ypaBHeHue. Henonnoe kBanpatHoe ypaBHeHHE. | Pacmo3HaBaTh KBaJIpaTHBIC YPABHCHUS.

U HepaBeHCTBA. ®opmyna KOpHEH KBaJApaTHOro ypaBHeHus. Teopema Buema. |3anuchiBaTh ¢opMyay KOpHEH KBaJpaTHOTO YpPaBHEHUS;

KBanparnsbie Pemennie ypaBHeHUi, CBOASAIINXCS K KBaipaTHBIM. [IpocTeiinme | pemiath KBaJpaTHble YPABHEHUsSI — TIOJHBIC W HEMOJHBIE (C

YPaBHEHUsI JIPOOHO-pallMOHATBHBIC YPABHEHHUS. UCIIOJIb30BAaHUEM CIIPABOYHOM MH(OpMALIUN).

(15 ) Pemenne TEKCTOBBIX 3ajad € TMOMOLIbIO  KBaApaTHbIX | [IpoBoauTh mpocTeiilime  MCCAeTOBAHMA  KBaJIPATHBIX




YpaBHEHMII.

YPaBHEHH.

Pemiats ypaBHeHHs, CBOASUIMECS K KBAJPaTHbIM, C IOMOIIbIO
npeoOpa3zoBaHuil U 3aMEHON TEPEMEHHOM C OMOpOii Ha aJIrOPUTM
npaBuia.

Ha0ironare M aHAIM3MPOBATh CB3b MEXAY KOPHIMH U
KO3 pHIIEHTaMU KBaIPATHOTO YpaBHEHUS.

Ilpumensme  meopemy  Buema ons  peweHus 3a0ay
(c ucnoavzosanuem oopaszya).

Pematp TeKcTOBBIE 3aJayM alNredOpanyecKuM CIocoOoM:
NEePeXOAUTh OT CJIOBECHOW (hOPMYJIMPOBKH YCIIOBHS 3alayd K
anreOpanveckoil MoJenau MyTEM COCTaBJIEHMs ypaBHEHUs (IIpu
HEOOXOAMMOCTH C  HAMpaBISIOIIEH TOMOINBIO);  pellaTh
COCTaBJIECHHOE YPaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTUS alreOphl.

YpaBHenus JluneliHoe ypaBHEHHE C JBYMs IEpPEMEHHbIMH, €ro rpaduk,| Pacmo3zHaBaTh JuHelHbIE ypaBHEHUS C ABYMsI I€PEMEHHBIMU.
1 HEPaBeHCTBA. IIPUMEPBI PELICHNS YPABHEHUH B LIEIBIX YUCIIAX. Crpouth rpaQuky JHMHEHHBIX YpaBHEHHMH, B TOM 4HCIE
Cucremsl Pemenne cucteM ABYX JMHEWHBIX YypaBHEHUH C JABYMS |HCHOJIB3YS LH(pPoOBbIe pecypchl (MIpH HEOOXOAUMOCTH C
YPaBHeHUI nepeMeHHbIMU. [IpuMepsl pellleHrss CHUCTEM HEJIMHCHHBIX | OIOPOH HA aJrOpUTM y4eOHBIX e CTBUIN).
(13 ) YpaBHEHHH C IByMsl IEPEMEHHBIMU. Paziimuare napajienbHble U NIEPECEKAIOIUECs MPsIMbIE IO UX
I'pagpuueckass  ummepnpemayusi  ypasHeuus ¢ O8yMs|ypaBHEHHUSM.
nepemMeHHbIMU U CUCMeM YPABHEHUU C 08YMs NepeMeHHbIMU. Pemare cuctembl ABYX JIMHEMHBIX YpPaBHEHUM C JByMs
Pemenue TeKCTOBBIX 3a/1a4 € TOMOUIBIO CUCTEM YPABHEHUM. NEPEMEHHBIMU MTOJICTAHOBKOM U CIIOXKEHUEM.
Pemate npocreiimme CUCTEMBI, B KOTOPBIX OJHO U3 yPaBHEHUI
HE SABJIAETCS JUHEHHBIM NPH HEOOXOAMMOCTH C HaIlpaBJIIOIIEH
IIOMOIIBIO.
Ilpueooums  cpagpuueckyro  unmepnpemayuio  peuienus
VpagHenust ¢ 08yMs nepemMeHHbIMU U CUCTEeM YPAGHEHUll C 08y M3l
nepemeHHbIMU.
PemaTh TekCcTOBBIE 3a]a4U AITEOPAaNnYECKUM CIIOCOOOM.
YpaBHeHust UucnoBbie HEPAaBEHCTBA U UX CBOMCTBA. ®opmy1HpOBaTh CBONCTBA YUCIIOBBIX HEPABEHCTB,

U HEPaABCHCTBA.

HepaBeHcTBO ¢ 0gHOM niepeMeHHON. JIMHEeWHbIE HEpaBEHCTBA C

WJUTIOCTPUPOBATh UX HA KOOPINHATHON MPSIMOM.




HepaBencTBa OIHOW TepeMeHHOW M uX peueHue. CUCTEMBl JIMHEUHBIX IIprMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PEIICHUS 3a]a4.
(12 u) HEPaBEHCTB C OJIHOM IIEPEMEHHON U UX PEILCHHUE. Pemiarp nuHeEliHbIE HEPABEHCTBA C OJHOM IEPEMEHHOM,
N300paxeHne penieHns TMHEHHOT0 HEpaBEHCTBA U UX CHCTEM | M300pakaTh pellieHue HepaBeHCTBA Ha YUCIIOBOW MPSMON.
Ha YHCJIOBOM NPSAMOM. PemaTh cucTeMbl TMHEHHBIX HEPABEHCTB, N300 paKaTh PEIICHUE

CHCTEMbI HEpaBEHCTB Ha YHCIOBOM MPSAMOM NMpU HEOOXOIUMOCTH
C BU3YaJIbHOU OIIOpOM.

DyHKINH. [Tonatue ¢ynkuuu. OOIACTb ONMpENENEeHUsS U MHOMXKECTBO Hcnoab30BaTh  (QYHKIMOHAJIBHYIO  TEPMHHOJOTHI0O M

OcHoBHBIE 3HaueHui GyHkuuu. CriocoObl 3aaaHus () yHKIIHA. CHMBOJIUKY.

NOHATHSA I'papux ¢ynkuuu. CBoiictBa (QyHKIMH, UX OTOOpakeHHE Ha | BbIYHCAATH 3HaYeHUus: QyHKIMH, 3a0aHHbIX (opMynaMu (IIpu

(59) rpaguxe. HEOOXOJUMOCTH HCIOJb30BATh KaJbKYJIATOP); COCTABJIATH
Ta0JIMIbI 3HAYEHHI QYHKIUY.
CTpouThb 1o ToOYKaM rpadpuku QyHKIHH.
OnuceiBath cBOMcTBa (QYHKIMM Ha OCHOBE €€ rpaduyeckoro
OPEACTABICHUS NpU HEOOXOAMMOCTM C  Hampasisiouieit
IIOMOIIBIO.
Hcnoab3oBaTh  QYHKIMOHAJIBHYIO  TEPMHHOJIOTMI0O M
CHMBOJIMKY.
HccaenoBars mpuMepsl TI'padUKOB, OTPAKAIOUIMX peabHbIC
npouecchl U siBieHusd. IIpuBOAMTHL NpHMepPBI IIPOLECCOB U
SIBJICHUH C 3aJJaHHBIMHU CBOMCTBaMH.
Hcnoab3oBaTh KOMIBIOTEPHBIEC MPOrPAMMBI ISl TIOCTPOCHHUS
rpadukoB QyHKIUN 1 U3ydEHHS UX CBOWCTB

DyHKINH. Urenue u mnoctpoeHue rpapuxo Qynkuui. IIpumeps! | HaxoanTs ¢ momombio rpadpuka QyHKIUN 3HaUECHUE OJHON U3

Yucaosble rpaukoB (QPyHKIHH, OTpaXarolX peabHbIE IPOLECCHI. paccMaTpUBAaEMBbIX BEJIMYUH 110 3HAYECHUIO JPYTOM.

GpyHKIIHH DyHKIUY, OIUCHIBAIOIINE IPSAMYIO u 00paTHYIO | B HECIIOKHBIX CITydasx BbIpaxaTh (POpPMYJI0i 3aBHCHMOCTH

(9v) HPONOPIUOHATBHBIE 3aBUCUMOCTH, UX I'paduku. ['nnepbona. | Mexay BeIHMIMHAMHU.

I'padux Gpynkuuuy = X2,

dyaxmuu y = X2,y = X3,y = \/x, Y =% epaguueckoe
X

peuienue YypasHeHul u Cucmem ypasHeHul.

OnuceiBaTh XapakTep H3MEHEHHs OJHOM BEIUYMHBI B
3aBUCHUMOCTH OT U3MEHEHUS IpYyron

Pacno3naBare Bujpl uszydaembix (yHkuuid. Iloka3biBaTh
CXeMATHYeCKH [I0JI0)KEHUE Ha KOOPAMHATHOM IIJIOCKOCTH
rpagukoB (GyHKmuii Buga:y = X%, y = X5,




y= % y =k

X
Hcnoan3oBarh QyHKIHOHAIBHO-TPadIeCcKHue

NpeacTaBJIeHUs U1 PELIECHUS U UCCIIEeI0BAHNS YPAaBHEHUN U
CUCTEM ypaBHEHMII.

IIpumensaTs uudpoBbIe pecypebl A TTOCTPOCHUS TpadhuKoB
(byHKIMIA.

IloBTOpEHHUE
H 00001IeHIE
(6 9)

HOBTOpeHI/IC OCHOBHBIX NOHATUH U MCTOJOB KYPCOB 7 u8

KJaccoB, 00001IeH1E 3HAHUH.

IIpumensiTb  cmoco0bI  CpaBHEHMS UHCEJ, BBIYMCIECHHI,
peoOpa3oBaHUl BbIPaKEHUH, pellIeHNs ypaBHEHUI.
OcyuecTBIsATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBHH U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCIEHUH, IpeoOpa3oBaHUM,
IOCTPOCHUM.

Pemiars 3amaum  uM3 peanNbHOl  KM3HH, TPHUMEHATH
MaTeMaTUYECKUE 3HAHMS JUIsl pelIeHHus] 3ajJad U3 JAPYyrux
PEeIMETOB.

PemaTe TeKCTOBBIE 321241, CPABHUBATH, BLIOUPATH CIOCOOBI
pEILECHUS 3a1a49H.

9 kiaacc (ae meree 102 )

HazBanmue
pasnena (Tembl)
Kypca (4ucJio

OcHoBHOE coaep:kaHue

OcHOBHbIE BUJIbI A€ATEIbHOCTH oﬁyqammnxm

yucjaa

beckoneunvle Oecsimuunvle Opoobu. Bzaumno o0HO3HaUHOE

4acoB)
Yucaa n PannonanpHbie 4yucCHa, uppayuoHaivHevle yucida, KoHeunvle u|Pa3BuUBaTh TMpeacTaBJeHHsl O UHCIaX: OT MHOXECTBa
BbIYHCJIEHUSI. beckoneunbvie decamuunble opoou. MHnoocecmeo | HaTypaidbHBIX YHCEJT O MHOXKECTBA JICH CTBUTEILHBIX YUCE.
JIeiiCTBUTENILHBIE | 0elUCmBUMENbHbIX — uucen,  oeticmeumenvuvle uucia  Kkax | O3HAKOMHTbCS c BO3MOKHOCTBIO MIpEeICTaBICHUS

JEHCTBUTEILHOTO YUCIa KaK OCCKOHEYHOH IECATUYHON APOOH,




(9 9) coomeemcmeue Mexcoy MHOHCECMBOM 0eUCEUmMENbHbIX Yucel| IPUMEHSITh JCCATHYHbIC MPUOIMKEHHS PAIlMOHAIBHBIX H
U MHOJICECTNBOM MOYEK KOOPOUHAMHOU NPAMOLL. MppalyoHaIbHbIX YHCEIL
CpasHenue  OelicmeumenvHulX — yucel,  apugmemuydeckue | 3anucvieams, cpasHueamun u ynopsaoouueamso
deticmeus ¢ 0etiCmeUmelbHbIMU YUCTAMU. OeticmeumeJibHble YUCIA.
[TpubnmxE€HHOE 3HaUEHNE BETUUUHBI, TOUHOCTh IPUOINKEHUS. | BLINOJHATB, coYeTas YCTHbIE M NHUCHMCHHBIC MPHEMBI,
Oxpyrienune uwucen. Ilpukuaka W OLEHKAa pe3yibTaToB | apuMeTHUYecKHe [eHCTBHSI C PAIMOHAIBHBIMU YHUCIIAMU;
BBIYMCIICHUM. HAXOAUTh 3HAYEHUs CTENEHEW C LEeNbIMU IOKa3aTels MU U
KOPHEW; BBIYUCIAATH 3HAYCHUS YHCIIOBBIX BBIPAKCHUM.
[Monyuynts mnpeacraBjaeHHe O 3HAYUMOCTU JI€HCTBUTEIbHBIX
YHCell B IPAKTUYECKOU JIESITENbHOCTH YEJIOBEKa.
AHanM3MpOBaTh W JeJaTh BbIBOAbI (IOCJIE€ COBMECTHOIO
aHaJM3a) O TOYHOCTH MPUOIIIKEHUS NEHCTBUTENHLHOTO YHCIa
IpU peUIeHUH 3a4au.
OKpyrasiTh JEHCTBUTEIbHBIE YHUCIA, BBINOJHATH NMPUKHIAKY
pe3yJibTaTa  BBIYMCICHUM, ONEHKY 3HAYEHUW  YHMCIIOBBIX
BBIPAKECHU .
3HaAKOMUTHCS C UCTOPUEH PA3BUTHS MaTeMaTUKH.
YpaBHenus JIuneitnoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASAIIMXCS K OcBauBarb, 3allOMMHATL M MPUMEHATH TIpaduyecKue
U HEpaBeHCTBA. JMHEHHBIM. METO/Jbl MPU PELICHUH YpPaBHEHUH, HEPABEHCTB M HMX CUCTEM
YpaBHeHust KBagpatHoe ypaBHeHue. Pelienne ypaBHEHHH, CBOASIIUXCS |(MIPpU  HEOOXOAMMOCTH C ONOPOW HA aJrOpuTM  Y4eOHBIX
¢ O/THOM K KBaJIpaTHbIM. BUKkBaipaTHBIEC YpaBHEHHUS. JeicTBUl).
nepeMeHHOM Ilpumepvr  pewenus ypasnenuti mpemveu u 4emeépmoti | Pacmo3HaBaTh 1eJbie U JPOOHBIC YpaBHEHUSI.
(14 ) cmenemeu pasiodicenuem Ha MHOJICUMeIu. Pemars JuHeiiHbIe M KBajJpaTHbIe YPaBHEHHsI, YPAaBHEHUS,
Pemenue npoOHO-palinOHANBHBIX YPaBHEHUMN. CBOASAIIMECS K HUM, MpocTedme ApoOHO-palliOHATbHBIC
Pemenue TeKCTOBBIX 3a/1a4 anredpandeckuM METOIOM. YpaBHEHUS.
IIpenyaraTb BO3MOXHBIE CIOCOOBI PELIEHUS] TEKCTOBBIX 3a/ad,
o0cyxk1arb HMX H PpemiaTb TEKCTOBbIE 3aJauyl pa3HbIMU
CIoco0aMu.
3HAKOMHUTBHCH C MCTOPHEH Pa3BUTHS MAaTEMATUKU
YpaBHenus JluneitHoe ypaBHEHUE ¢ ABYMS IEPEMEHHBIMU U e€ro rpaduk. | OcBauBaTh U MPUMEHATH MPUEMBI PEIICHUS CUCTEMBI JBYX

U HEPaABCHCTBA.

Cucrema 1ByX JTMHEMHBIX YPAaBHEHHUU C ABYMS IEPEMEHHBIMU U

JIMHEMHBIX ypaBHeHHI)'I C ABYMA NEPEMCHHBIMU U CUCTEMBI JIBYX




Cucrembl e¢ peuienue. Pemenue cucreM ABYX ypaBHEHUH, OIHO W3 ypaBHEHHI, B KOTOPBHIX OIHO YPaBHEHHUE HE SABJISAETCS TMHEHHBIM
YPaBHeHM i KOTOPBIX JIMHEWHOE, & IPYro€ — BTOPOM CTENEHU. (1o BU3yaJIbHOM OIope).
(14 9) ['paduueckas UHTepHpETAIUs CHCTEMBI YPaBHEHHH C IBYMS Hcnoab3oBarh (yHKIHOHATBLHO-TPaUUECKUE TMPEICTABICHUS
nepeMeHHBbIMH. JUIS pellleHUsl U HCCJIeI0BAHUS YPaBHEHUHN U CUCTEM.
Perienre TeKCTOBBIX 3a/1a4 aJire0panyeckKuM CIOCoOOOM. AHATM3UPOBATh TEKCTHI 33/1a4, peliaTh UX aareOpanyecKum
CIIOCOOOM: MePeX0UTh OT CIIOBECHOW (hOPMYIHMPOBKH yCIIOBHUS
3a/1a4M K anredpandeckor MoJAeaH MMyTEM COCTaBICHUSI CUCTEMBI
YPAaBHCHMI; pellaTh COCTaBICHHYI0 CHUCTEMY YpaBHCHMIA;
HHTEPNPETHPOBATH PE3YJIbTAT.
3HAKOMHUTBHCH C MCTOPHEH Pa3BUTHS MaTEMAaTUKU
YpaBHenust YucioBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anuChIBATb, MNOHUMATH, WHTEPNPETHPOBATH
U HEPaBeHCTBA. JIuneiiHble HEpaBeHCTBA C OJJHOM MMEPEMEHHON U UX PEUIEHUE. | HEPABEHCTBA; UCII0JIb30BATh CUMBOJIMKY U TEPMUHOJIOTHUIO.
HepaBencTBa CucreMbl JIMHEHHBIX HEPAaBEHCTB C OAHOM MEPEMEHHOH U UX | BLIMOJHATH MpeoOpa3oBaHusi HEPABEHCTB, HCMOJbB30BATH IS
(16 9) pelieHue. npeoOpa3oBaHus CBOMCTBA YHCIOBBIX HEPABEHCTB.
KBanpaTHbie HEpaBEHCTBA U UX PEIICHUE. Pacno3HaBarh nuHENHHbBIE U KBaJpaTHbIE HEPABEHCTBA.
I'paduueckass uHTEepHIpeTanuss HEPaBEHCTB U cHucTeM |Pemiarp  JMHEiiHbIE  HEpaBEHCTBA, CUCTEMbl  JIMHEWHBIX
HEPAaBEHCTB C ABYMS IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIOUAIOUINX KBAaIPATHOE
HEPaBEHCTBO, U PelIaTh UX; 00CYKIATh OJTyUYEHHbIEC PEIICHUS.
H300paxars penieHue HEPaBEHCTBA U CUCTEMbl HEPABEHCTB HA
YUCIOBOM TPAMOI, 3amMChbIBATh pEIIEHHE C IOMOIIBIO
CHMBOJIOB.
PemaTh KBajpaTHbIE HEPaBEHCTBA, MCIOJIB3Yys TIpaduueckue
IPEACTABJICHNUS.
OcBanBaTb M NPHUMEHATHh HEPAaBEHCTBA IpU PELICHUU
pa3IUYHBIX 33]1a4, B TOM YHCJIE€ TPAKTUKO-OPUEHTHPOBAHHBIX.
DyHKIUH KBanpatuunas ¢ynkuus, e€ rpaduk u cpoiicta. [lapabona, | Pacno3HaBaTh BHIBI H3y4aeMbIX (YHKINI; WILTIOCTPUPOBATH
(16 v) KOOPJAMHATHI BEPLIMHBI TapadoiIbl, 0OCb CAMMETPUH Mapadoibl. | CXeMaTHYeCKH, O0BSICHATH PACIOJIOXKEHHEe Ha KOOPAWHATHOM

Crenennble QYHKIIMU C HATYPaJIbHBIMU TIOKa3aTeNsIMU 2 U 3, X
rpaduKy U CBOKMCTBA.
Ipapuku pynxumii:y =kx,y = kx + b,,y = ax?,y = axd,y

=Vxy =k
X

iockocty rpadgukoB GyHkuumii Buga:y = kX,y = kx + b,,y =

ax?, y = axd,

Y = /X, Y = — B 3aBUCHMOCTH OT 3HaYcHHI KO3 (PUIUEHTOB;
X

OINUCKHIBATH UX CBOICTBA.




Pacno3naBaTh KBaJpaTHUHYIO (QYHKIIHIO IO OopMYyIIe.
IlpuBoauTh, NPUMEPHI KBAJPATUUYHBIX 3aBUCUMOCTEH U3
peanbHOH KU3HU, GU3UKU, TEOMETPUH.

BoisiBassTh 1 0000maTh 0COOEHHOCTH T'paduka KBaJIpaTHUHON
(ynxiun y = ax? + bx + ¢ (mpu HEO6XOMMMOCTH C HATPABJIAFOLIEH
MTOMOIIIBIO).

Crpouts 1 H300pakaTh cXeMaTHYeCKH I'pauKU KBaIPaTHYHbBIX
(GyHKuuii, 3a1anHbBIX GopMyaamMu Bugay = ax?,y = ax? + q, Y
=a(x+p)? y=ax?+ bx + ¢ (mpxu HEOOXOAMMOCTH CBHU3YalbHOM
OTIOPOH).

AHATU3UPOBATH M MPUMEHSATH CBOMCTBA N3yYEHHBIX (PyHKUINN
JUIS WX TIOCTPOEHHS, B TOM YHCJIE C TMOMOIIBIO MH(PPOBBIX

pecypcoB.

YuciaoBbie
MOCJeI0BaATEeJILHOC
TH

(15 )

IToHsTHE YHCITOBOM MOCIEN0BATENBHOCTH.

3ajaHue TOCIIENOBAaTEIbHOCTH PEKYPPEHTHOW (GopMynoil u
dbopMyIoi N-To 4iieHa.

ApudmeTtnueckas 1 reomerpuyeckas nporpeccun. opmyisl N-
ro 4jeHa apupMeTHYecKod W TeOMETPUUYECKOH MpPOTpPEecCHid,
CYMMBI IIEPBHIX N YJIEHOB.

H3obpasicenue uneHos apugmemudeckol u ceomempuyeckol
npozpeccutl moYKkamu Ha KOOPOUHAMHOU NIOCKOCTIU.
Jlunetinwviti u IKCNOHEHYUATbHBIU POCHI.

Cnoorcrvle npoyenmul.

OcBauBaTh M NPUMEHATH MHACKCHBIE 0003HAYEHUS, CTPOUTH
pevyeBble BBICKA3BIBAHUA C HCIIOJb30BAHHEM TEPMHUHOJIOTHUU,
CBSI3aHHOU C IMOHSTHEM I10CJIEIOBATEIILHOCTH.

AHaau3upoBaTh GopMyIy N-TO YJeHa MOCIEN0BATEIbHOCTH WUIIH

PEKYPPEHTHYIO bopmyy " BBIYHCJISTH YJIEHBI
[OCJIEIOBATENIbHOCTEH,  3aJaHHBIX  3TUMHU  (OpMYJIaMHu.
YcraHnaBiauBaTh 3aKOHOMEPHOCTh B MOCTPOCHUU

MOCJIEIOBATEIbHOCTH, €CJIM BBINIUCAHBI TMEPBbIE€ HECKOJBKO €€
YJIEHOB.

Pacno3naBarp  apuMETHUECKyl0 U TE€OMETPHYECKYIO
MPOrPECCUHU TPHU PA3HBIX CIIOCO0AX 3a/IaHMUs.

Pemarp 3amaun ¢ wucnoip3oBaHueM ¢GopMya N-TO dYieHa
apudmMernyeckod M TEOMETPUYECKOM MpOrpeccuii, CyMMBbI
MEPBBIX N YICHOB C OMOPOW Ha CIPABOYHYIO HH(POPMALIUIO.
H3o0paxcamev unenvi nocie0o6amenbHOCMU  MOYKAMU  HA
KOOPOUHAMHOU NIOCKOCTU.

PaccmarpuBaTh npuMepbl IPOLECCOB U IBJIEHUI 13 peaibHOU
KU3HH, WUIIOCTPUPYIONINE W3MEHEHHEe B apu(MeTHUECKOM
IPOrPECCHH, B FTEOMETPUUECKOI IPOrPECCUu; U300paxcamo




coomeemcmayiowue 3a8UCUMOCMU epapuiecKku.

Pemiats mnpocreiilme 3aAayM, CBSA3aHHBIE C YHCIOBBIMU
MOCTIEIOBATENbHOCTSIMA, B TOM 4YHCJE 3aJaud W3 peallbHOM
KU3HK  C  HCIONb30BaHMEM  HU(POBBIX  TEXHOJOTUH
(3MeKTpOHHBIX Ta0HII, TPaQUIECKOro KaNbKyIsTOpa U T.I1.).
Pewamv 3a0auu Ha clOdCHbIE NPOYEHMbL, 8 MOM YUCIE 3a0a4U
U3 peanbHOll NPAKMUKU (C UCNOIb308AHUEM KATbKYIAMOPA).
3HAKOMHUTBHCS ¢ HCTOPHEH PA3BUTHS MATEMATUKH.

IHoBTOpEHHUE,
00001IeHNE,
CHCTeMaTH3alus

3Haﬂm711

(18 )

Yucaa M BbIYUCIEHHMS] (3alIUCh, CpPaBHEHHE, JCUCTBHUS C
JEHCTBUTEIILHBIMA YHCJIaMH, YHCIIOBasl IpsMasi; MPOLCHTHI,
OTHOUICHUS, TPOIIOPIIUU; OKPYTIIEHHUE, IIPUOIIKEHIE, OLICHKA;
pellIeHNe TEKCTOBBIX 3a7ja4 apu(PMETUUECKUM CIIOCOOOM).

Adaredpanyeckue BbIpa:KeH Usl (mpeoOpazoBanue
anreOpanvecKkux BbIpaKEHUM, JOMYyCTUMbIE 3HAUECHHUS).
@dynkouud (IOCTPOCHUE, CBOWCTBA M3YYCHHBIX (YHKIIHM;
rpaguyeckoe pelieHue ypaBHEHUH U UX CUCTEM).

OnepupoBarb NOHATHAMH. MHOXECTBO, IIOJAMHOXECTBO,
olepaluy HaJl MHOXKECTBaMM; HCIIOJIb30BaTh I'padruecKoe
IIPEACTABJICHNE MHOKECTB JIJIsl ONIMCAaHUs PeaIbHbIX IIPOLECCOB U
SIBJICHU, TP PEIIEHNH 3a7ja4 U3 APpYruX yuyeOHbIX IPEIMETOB.
AKTYyaJqIM3upOBATh TEPMHHOJIOTHIO H OCHOBHBIE CHCTBHS,
CBSI3aHHbIE ¢ YHCJIAMM. HaTypaJbHOE YU CIIO, IPOCTOE U
COCTaBHOE 4YMCJIa, JEIUMOCTb HaTYpaJbHBIX YMCEJ, IPU3HAKU
JeTMMOCTH, 1€JI0€ YUCIIO0, MOYJIb YHCIa, OOBIKHOBEHHAs U
JlecATHYHas IpoOU, CTaHIAPTHBIN BHUJ YMCla, apupMeTHdecKuit
KBaJPaTHBIN KOPEHb.
BbINOJIHATS 1eificTBUS, CPABHUBATH M YIIOPSAA0YMBATh YK CIIA,
NpEICTaBIIATh 4YHMCIAa HAa KOOPAMHATHOM HPSIMOM, OKpYTIJIATh
YUClIa; BBINOJHATH MNPHMKHAKY M OLEHKY pe3yibTara
BBIYMCIICHUN.
Pemathb TekcTOBBIC 320248 apUPMETHUECKUM CIIOCOOOM.
PemaTs npakTH4YecKue 3a1a4H, COACPKALIME IPOLICHTHI, 10,
YaCTH, BBIPAKAIOIIUE 3aBUCHUMOCTU: CKOPOCTb — BpeMs —
paccrosiHMe, I1eHa — KOJIUYECTBO — CTOMMOCTb, O0BEM
paboThl — BpeMsi — MPOU3BOAUTENBHOCTh TPYAA.
Pa30upars peanbHble )KU3HEHHBIE CUTYalllH, (pOpMYJIHPOBATH
UX Ha A3bIKE MAaTEMAaTUKH, HAXOAUTh pEIICHUE, IPUMEHSA
MaTeMaTUYECKUH aImapaT, HHTepPHpeTHPOBATh PE3yJIbTaT
OnepupoBarb NOHATHSIMHU. CTENEHb C LEJIbIM MOKA3aTENIEM,
apudmMernueckuil KBaJpaTHBIA KOpPEHb, MHOT'OYJIEH,




anredpanyeckas ApoOb, TOKIECTBO.

BbINOJIHATL  OCHOBHbIE  J€WCTBHUSI.  BBINOJIHATh
pacu€rel mo ¢opMysiaM, TPeoOpPa3OBBIBATH IIEIIbIC,
JIpOOHO-pPAallMOHAIBHBIE BBIPAKEHHUSI U BBIPAKEHUS C
KOPHSIMH, pE€aJM30BbIBATh Pa3I0KEHUE MHOTOUYJIEHAa Ha
MHOKHUTENM, B TOM YHCJE C HUCIOJb30BaHHEM (OPMYI
pa3HOCTH KBaJApaTOB M KBajpaTa CyMMBI U Pa3HOCTH (C
OMOpoil Ha CcHpaBOYHYIO HWHGPOpPMAINIO); HAXOIUTh
JIONyCTUMBbIE€ 3HA4YeHUs MEpPEeMEHHbIX I JpOOHO-
PaLMOHAJILHBIX BBIPAXKECHUH, KOPHEN.

MopenupoBarb ¢ 1oOMOLBIO (OpMyn peasibHbIE
IPOLIECCHI U SIBICHUS.

OnepupoBath,  mnoHsATHSAMH:  QyHKIMSA, Tpaduk
byHKIMH, HYJIU byHKLHN, IPOMEXYTKU
3HAKOIIOCTOSIHCTBA, MIPOMEXYTKH BO3pacTaHus,
yObIBaHUS, HauOOJbIee U HaUMEHbIIee 3HA4YEHUs
byHKIMHU.

AHAJIM3MPOBATH, CPABHUBATh, 00CYKAaTh CBOMCTBA
dyHKImi,

CTPOMTDb UX IPaQUKH.

OnepupoBarsb NOHATUSIMHU: npsmas
POMOPIHOHATIBLHOCTE, 00paTHAs MPONOPIHOHATIHHOCTS,
nuHelHas QyHKIUS, KBaApaTH4Hast QyHKIMS, mapadoa,
rumnepooa.

Hcnouab3oBarh rpaguKH Ui ONPENEICHUS CBONCTSB,
IIPOLIECCOB U 3aBUCUMOCTEH, ISl pelIeHus 3axad u3
JIpyrux y4eOHBIX NPEIMETOB U pealbHOM KU3HU;
MO/IeJIMPOBATh C IIOMOIIBI0 TIpaUKOB peasbHbIe
IPOLIECCHI U SBJICHUS.

Beipaxkare  dopmMynamMu  3aBUCHUMOCTA  MEXIY
BEIIMYMHAMU.




YYEBHO-METO/INYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

* AnreGpa, 7 knacc/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue,

AxmmonepHoe obmectBo «M3narenscTBo «IIpocBemennes

» Anre6pa, 8 kiacc/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u apyrue,

AxumonepHoe obmiectBo «M3mpatenscTBo «IIpocBemenne

* Anre6pa, 9 kmacc/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue,

AxnmonepHoe obmrectBo «M3mpatenscTBO «IIpocBemenne

METOINYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA

1 7 JL..MaprtsIiiioBa KM Mockaa
Anrebpa BAKO
2 7 IO.M. Komsirua PabGouas terpaan MockBa
Anrebpa [IpocBemienue
Yactp 1
3 7 FO.M. Komsirua Pabouas Terpann MockBa
Anrebpa [Ipocrernienue
Yacts2
4 8 B.B. KM Mocksa
Anrebpa UepHopy1ikuit BAKO
5 8 IO.M.Komsaruu PabGouas Terpaan MockBa
Anrebpa Yacts 1 [IpocBenienue
6 8 FO.M.Komsarun | PaGouas terpans MockBa
Anrebpa Yacts 2 IIpocBenieHue
8 Anrebpa 7,8,9 M.B. Tkauéna JInaKTHIeCcKue MockBa
MaTepuabl [Ipocsenienue
9 9 JI.L.MaptsimoBa KM MockBa
Anrebpa BAKO
10 9 M.B.TkauéBa Pabouas Terpann MockBa
Anrebpa Yacts1,2 [IpocBenieHus
11 7-9 A. C. Konre MaremaTtnyeckue U3narenscTBO
Anrebpa JTUKTAHTHI «Yuurenby




HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETU HUHTEPHET

Hcnonb3yembie pecypcehl:

1. «IllIxompHbIi moMoOIHUKY: http://school-assistant.ru/

2. «lllkonpHast MaTemaTuka»: http://math-prosto.ru/index.php

3. «SKmaccey: http://www.yaklass.ru

4. denepanbHbIil EHTP HHPOPMAITHOHHO-00pa30BaTeNbHBIX pecypcos: http://eor.edu.ru/.
5. Enunas xosutekius nudpoBbIx oOpa3oBatebHbIX pecypcos: http://school-ollection.edu.ru/.
6. UadopmarmonHnas cucrema "EquHoe OKHO JOCTyNa K

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

7. ®enepanbHblii moptai "Poccuiickoe oopaszoBanue:

http://www.edu.ru/.Konnexuus S0P u LIOP.

"OTtkpeIThiid Kiace" 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/

Cucrema OICHUBAHUA 110 MATECMATHUKE 7-9 knace

Cuctema OUEHKM NpeaMeTHbIX pPe3y/bTaTOB  OCBOEHUA  y4yebHbIX
nporpamm c y4éTOM ypOBHEBOro noaxoaa, npeanonaraeT BbigeneHue 6a3osoro
YPOBHA AO0CTUMKEHUI KaK TOUKU OTCYETA NpPu NOCTPOEHUU BCEN CUCTEMbI OLLEHKM

N opraHu3aunm nHameuayanbHon pabotbl c obyyatowmmucs.

ba3oBblii ypoBeHb JOCTH:KEHHMIA: JEMOHCTPUPYET OCBOCHUE YUEOHBIX
JNEUCTBUI C OMIOPHOM CUCTEMOM 3HAHMI B paMKax BBIACICHHBIX 3aAad. OBiajeHue
0a30BbIM YPOBHEM SBJISICTCS JOCTATOYHBIM ISl TIPOJOJDKEHHsSI OOy4deHUs Ha
crefyromeil cryneHu oOpa3oBaHHUs, HO HE MO MNPOPUIBHOMY HaNpaBiICHUIO.
JlocTrkenuto 06a30BoOroO YPOBHS COOTBETCTBYET ommemka
«y00671€meopumenvHoy (Ui OmmemKa «3», OmMemKa «3aumeHnoy).

[IpeBbilieHne 6a30BOTO YpOBHS CBUAETEIHLCTBYET 00 YCBOSHUU OMOPHOM
CHUCTEMBbI 3HAHWU HA YPOBHE OCO3HAHHOI'O MPOW3BOJILHOTO OBJIAJICHUS Y4€OHBIMU
JEHUCTBUSIMH, a TAKXKE O KPYrozope, mupoTe (Win u30upaTeibHOCTH) UHTEPECOB.
[enecooOpa3HO BBIICIUTH CIEAYIONIKE IBA YPOBHSI, MPeBbIIIAIOIINE 0a30BbIM:

* [loBbIlICHHBIN YPOBEHb JOCTVMIKECHUS IUIAHUPYEMBIX PE3YJIbTATOB,
OUEeHKA «Xopouo» (ommemka «4»);

* BBICOKHH YPOBEHb JOCTHWKCHUS IUIAHUPYEMBIX PE3YJIbTATOB, OUEHKA
«OMIAUYUHO» (OMMemKa «5»).

JIns onmcaHusl MOATOTOBKM YYalMXCs, YPOBEHb JOCTHMKEHUN KOTOPBIX

HUxe 633OBOI'O, LI,E!'IeCOO6pa3HO Bble/INTb TaKXKE ABa YPOBHA:

* NOHMKEHHBbII YPOBEHb JNOCTHKEHUH, OUeHKa
«HEY006/1eMEOPUMEIbHO» (OMMEMKA <2%);

* HU3KHii YPOBEHb JIOCTIDKCHUH, OyeHKa «ninoxo» (ommemka «1»).

He noctmxenue 0a30BOro ypoBHS (IOHMKEHHBIH M HU3KUNA YpOBHHU
JTOCTH)KEHUM) (PUKCUpPYETCs] B 3aBUCMMOCTH OT 00bEMaA M YPOBHS OCBOCHHOTO U
HEOCBOEHHOT'O cojiepkaHus npeameTa. ONnucaHHbIM BbILIE TOIX0] LEIeco00pa3Ho
OpPUMEHSATh B XOAE€  pa3MYHBIX NPOUEAYyp  OLEHUBAHUS:  TEKYIUIETo,

IPOMEXYTOYHOTO U UTOTOBOTO.



Ana oyeHKu QUHaGMuUKu (hopmuposaHus npedmMmemHbiX pe3ysabmamos B
CUCTEME BHYTPM LWKO/IbBHOFO MOHWUTOPUHIA 06pPA30BaTENbHbBIX AOCTUNKEHWUM
uenecoobpasHo GMKCMpPOBaATb M aHANN3UPOBATb AaHHble 0 CHOPMUPOBAHHOCTU
YMEHWI 1 HaBbIKOB, CNOCOOCTBYHOLLMX OCBOEHUIO CUCTEMATUUYECKUX 3HAHUN, B TOM

yucne:

* NePBUYUHOMY  O3HAKOMJIEHUIO, ompadomke U OCOZHAHUIO
meopemuyeckux mooenei u nonamuii(OOIIEHAYYHbIX U 0Aa30BbIX JJIs JAHHOU
00JIaCTH 3HAHUS), CMAHOAPMHBIX AJI2Z0PUMMOE U NPOUEOYP;

* 8bIAGNICHUIO U OCO3HAHUIO CYWHOCMU U 0COOEHHOCmen3yiaeMbIX
00BEKTOB, TIPOIECCOB U SIBJICHUN JIEHCTBUTEIHLHOCTH (MIPUPOIAHBIX, COIUATBHBIX,
KyJIbTYPHBIX, TEXHUYECKUX U JIp.) B COOTBETCTBUH C COAECP>KaHHEM KOHKPETHOTO
y4€0HOr 0 IPEIMETA, CO30aHUI0 U UCNOIb306AHUIO0 MOOeNell N3YYaeMbIX 00ObEKTOB
Y IIPOLIECCOB, CXEM;

* GbIAGNICHUIO U AHAJIU3Y CYUIECHIBEHHBIX U YCHOUYUBHIX C6A3eU U
OMHOWEHUIIMEXKTY O0BEKTaMU U TIPOIIECCAMU.

[Ipu 5TOM 00s3aTEIBHBIMU COCTABIISIONIMMHU CHUCTEMbI HAKOTUICHHOMN
OILICHKH SIBJISIFOTCSI MaTepUAIbI:

* CIapmoeoi OUaZHOCMUKU;

* memMamu4ecKux u umoz206biX NPOGEPOUHBIX PAdOm no écem y4eOHbIM
npeomemanm,

* meopueckux padom, BKIIOYasl ydeOHbIE UCCIEIOBAHUS U y4eOHbIE

ITPOEKTHI.



OueHka yCTHBIX 0TBETOB 00y4arommxcst

OTBeT OlIeHUBAETCSI OTMETKOM «5», eCJIM YYeHUK:

1. nomHO packpell coaepKaHHE MaTepuaia B 00beMe, MPeryCMOTPEHHOM
IporpaMMon U y4eOHUKOM,

2. U3MIOKWJI MaTepuall TPAaMOTHBIM SI3BIKOM B OMNpPEACNICHHONW JOTHYECKOU
[OCJIEA0BATEIBHOCTH, TOYHO HCIOJIb3Ysl MaTEMaTUYECKYH) TEPMHUHOJIOTHUIO H
CUMBOJIHKY;

3. MPaBWJIbHO BBIMOJHUI PUCYHKH, YEpPTEKH, TpaduKH, COMYTCTBYIOLIUE
OTBETY;

4. moka3zal  yMEHHE  WUIIOCTPUPOBATH  TEOPETHYECKUE  MOJIOKECHUS
KOHKPETHBIMHM IPUMEpaMH, NPUMEHITh UX B HOBOW CUTYallMM IIPU BBIIOJIHEHHUU
MPaKTUYECKOT O 3aJJaHus;

5. IPOAEMOHCTPUPOBAJl YCBOCHHE pPaHEE H3YYEHHBIX COMYTCTBYIOIIUX
BOMNPOCOB, C(POPMUPOBAHHOCTh U YCTOMUHMBOCTH HMCHOJIb3YEMBIX MPH OTPaOOTKE
YMEHMI U HAaBBIKOB;

6. oTBeuan caMoCTOATEIHLHO 0€3 HaBOASIINX BOMPOCOB yuuTess. Bo3MOXKHBI
OJlHa - JIB€ HETOYHOCTU MPU OCBELIEHWU BTOPOCTEIECHHBIX BOINPOCOB WK B

BBIKJIAAKAX, KOTOPBIC YUYCHUK JICTKO HUCIIPABUII 11O 3aMCHAHUTIO YUUTCIIA.

OTBeT OLIeHUBAETCSI OTMETKOM «4», €CJIN OH YIOBJIETBOPHET B OCHOBHOM

TpeﬁOBaHHHM Ha OIIECHKY «5», HO IIPHU 3TOM UMEE€T OIUH U3 HEAOCTATKOB:

* B U3JOKEHUM JOMYIIEHbl HeOoJbIIne NpoOenbl, HE HCKA3UBIINE
MaTEMaTUYECKOE COACPIKAHNE OTBETA;

* JIOMYLIEHBI OJIVH — JBA HEJIOUETA IPH OCBEIICHUN OCHOBHOI'O COJEPKaHHUS
OTBETA, UCIIPABJICHHBIC 110 3aAMEYAHUIO YUUTEIIS;

e JOOylieHbl oOmuOKa WM Oojiee JBYX HEAOYETOB IIPU OCBELICHUU
BTOPOCTENEHHBIX BOIIPOCOB MJIM B BBIKJIA/IKAX, JIETKO UCIIPABJIICHHBIE 10 3aMEYaHUIO0
YUUTENS.

OT1MeTKa «3» CTABUTCH B CJAEAYIOIMX CJOydasiX:
* HEIOJIHO WJIM HEMOCIEA0BATEIBHO PACKPBITO COJlEpKAaHUE MaTepuasia, HO

NOKa3aHo oO0lllee MOHMMAaHUE BONPOCA U MPOJAEMOHCTPUPOBAHBI YMEHUS,



JNOCTAaTOYHbIE U1  JAJbHEMIIEro  yCBOGHUS  IIPOrPaMMHOIO  Marepualia
(onmpenenenuble « TpeOOBaHUAMH K MATEMATHUYECKOW MOJArOTOBKEOOYUAIOIIUXCSN);

* UMEJNUCH 3aTPYJHECHUS WU JIONYIIEHBI OIIMOKHU B ONMPEICICHUN TTOHSATUH,
VCIIOJIb30BAHUM  MAaTEMaTUYECKOM TEPMHUHOJIOTHM, YEpPTeXkaX, BBIKIIAJKAX,
VCIIPABJIEHHBIC MOCJIC HECKOJBKUX HABOASAIINX BOMPOCOB YUUTENS,

* YYEHHUK HE CIPaBWICS C NMPUMEHEHUEM TEOPUM B HOBOM CUTYallMU MPU
BBITIOJIHCHUU TPAKTUYECKOr0 3aJaHusi, HO BBIMOJHWI 3aJaHusi 00s3aTeIbHOTO
YPOBHS CJIIO)KHOCTH IO JAHHOU TEME;

* IpU 3HAHWM TEOPETHUYECKOIr0 Marepuaia BbISBJIEHA HENOCTATOYHAs

c(hOpMUPOBAHHOCTh OCHOBHBIX YMEHUI U HAaBBIKOB.
OTMeTKa «2» CTAaBUTCH B CJIeayromux ciayvasax:

¢ HC PAaCKPLITO OCHOBHOC COACPIKAHHNC yqe6H0r0 Marcpualia,
° O6H8.pY)KCHO HC3HAHUC HWJIM HCIIOHMMAHHUC YUYCHHKOM OonpIIeH WM

HanOoJiee BaXXHOM 4acTu yueOHOro MaTepuarna;

* JIOMYIIEHBl OIIMOKU B OMNpPEACNCHUU TMOHATUN, MPU HCIOIb30BAHUU
MaTEeMaTHYECKOH TEPMHUHOJOTMH, B PHUCYHKaX, dYepTexax WM Tpadukax, B
BBIKJIQ/IKaX, KOTOPbIE HE HMCHPABIEHBI MOCTE HECKOJIbKUX HABOJSAIIUX BOMPOCOB
YIUTEIIS.

OrmeTka «1» CTABUTCH, €CJIN:

* VUCHHMK OOHApYyXWJI TIOJIHOC HE3HAHWE WM HEIMOHHMMaHUE HW3y4aeMOoro

y4eOHOrO MaTepuaja WJIA HE CMOT OTBETHTh HM Ha OJWH W3 TIOCTaBIECHHBIX

BOMPOCOB MO U3y4aEMOMY MaTepuaty.



OueHka NUCHbMEHHBIX H KOHTPOJIBHBIX padoT

OTmeTKa «5» cTaBUTCA, ecnu:

® pa60Ta BBIITOJIHCHA ITOJIHOCTBIO,
¢ B JIOTMYCCKHUX PACCYXIACHUAX U 000CHOBaHHNU pEeIICHUs HECT HpO6€HOB u

OIINOOK;
* B pCIICHUU HET MaTeMaTHYECKHX OIMMOOK (BO3MOXHA OJIHA HETOYHOCTb,
OMKCKA, HE SBJIAIONIASCS CIICICTBUEM HE3HAHUS WM HEMOHUMAaHHUS Y4eOHOTO

Marepuaia).

OTMmeTKa «4» CTAaBUTCH, €CJIN:

*paboTa BBINIOJIHEHA TMOJTHOCTHIO, HO OOOCHOBAaHUS IIArOB PEHICHUS
HEJOCTAaTOYHbl (€cIM yMEHHE OOOCHOBBIBaTh PACCYXICHUS HE SBISUIOCH
CHEeIUaTbHBIM 00BEKTOM IPOBEPKH );

* IONyII[EHAa OJIHA OIIMOKA WM J[Ba-TPU HEJIOYETa B BBIKJIAJKAX, PUCYHKaX,
yepTexkax Wiu rpadukax (eciu 3TH BUABI pabOThl HE SIBISUIMCH CHEIUAIbHBIM
00BEKTOM TIPOBEPKH).

OTMeTKa «3» CTABUTCS, €CJIN:

* JOomymieHbl Ooyiee OAHOW OMMOKK WM Ooyiee MBYX-TpEX HEIOYETOB B
BBIKJIAJIKaX, YepTekaxX WU rpadukax, HO ydalluics BJafeeT o0s3aTeIbHBIMU
YMEHUSAMHU 110 NIPOBEPSAEMON TEME.

OTMeTKa «2» CTAaBUTCH, €CJIN:
* JIOMYIIEHBI CYIIECTBCHHBIE ONMIMOKH, IMOKa3aBIIME, YTO YYal[UNUCS HE

BJIaJCCT 00s13aTeNbHBIMU YMCHUAMMU 110 I[&HHOﬁ TEME B IMOJTHOM MCPC.

OTtmeTKka «1» cTaBUTCSH, €CJIN:
* paboTa mokazaja MOJIHOE€ OTCYTCTBUE Yy ydallerocs o0si3aTebHBIX 3HAHUI
u YMGHI/Iﬁ 110 HpOBepHCMOI?I TEMEC WJIN 3HAYUTCIIbHAA 4aCTb pa6OTI>I BBIITIOJITHCHA HEC

CaMOCTOATCIIBHO.



O0wag kKnacendurauns ommndoK

I'pyObiMu cyuTaAIOTCH OMIMOKM:

* HE3HAHWE ONPEACIICHUS OCHOBHBIX TIIOHSATHM, 3aKOHOB, IPABWUI,
OCHOBHBIXTIOJIOXKCHUI TE€OpHHU, He3HaHUE (OPMYJI, OOIIETPHUHATHIX CUMBOJIOB
0003HaUCHUH BEJIMYMH, CIUHUI] UX U3MEPEHUS;

* HE3HAHHME HAMMCHOBAHMH €IMHUIL U3MEPCHUS;

* HEYMEHUE BBIICIIUTH B OTBETE TJIABHOE,

* HEYMEHHUE MIPUMEHSTH 3HAHUS, AJITOPUTMBI JIsl pEIIICHUS 33]1a4;
* HEYMEHUE JIeNIaTh BBIBOJIBI U 0000IIEHUS;

* HEYMEHHE YUTaTh U CTPOUTH I'padUKH;

* IOTEeps KOPHS WM COXPAaHEHHUE TOCTOPOHHETO KOPHSI;

* otOpaceiBanue 6€3 00BICHEHUN OTHOTO U3 HUX;

* PpaBHO3HAYHBIC UM OIITUOKU;

* BBIYHMCIUTENBbHBIE OITUOKH, €CIIM OHHU HE SIBIIIIOTCS OIHCKOIL;

e JIOTMYECKHE OIIMOKHU.

K Herpy0biM ommmoKkaMm cjieyeT OTHECTH:

* HETOYHOCTh (POPMYIJIMPOBOK, OINPEACICHUN, TOHITHI, TEOPHil,
BbI3BaHHAsl HEIIOJHOTOM OXBaTa OCHOBHBIX IIPU3HAKOB OIPEIAEIAEMOrO
NOHATHS WIHA 3aMEHOW OJHOTO - IBYX M3 3TUX NPU3HAKOB BTOPOCTENIEHHBIMU;

* HETOYHOCTH Irpaduka;
* HEpaIMOHAJILHBIA METOJ pEeNICHUS 3aJadyd WA HEIOCTaTOYHO

OpPOJlyMaHHbId IUJIaH OTBeTa (HApYyIIEHWE JOTUKH, IOJMEHA OTACIIbHBIX
OCHOBHBIX BOITPOCOB BTOPOCTEIIEHHBIMH );

* HEpaIMOHAILHBIE METOJBI PA0OTHI CO CIIPABOYHON U
IPYrOUIIUTEPATYPOH;

* HEyMEHUE PEeIlIaTh 33J]a4u, BBITIOJIHITE 3a/laHKs B O0IIIEM BUJIE.

Henpouerammu siBisioTCA:

* HEepalHOHAJbHBIE IPUEMBI BBIYUCIEHUN U MPeoOpa30BaHUN;
* HEOpEKHOE BBINOJHEHUE 3AMKCEH, YEPTEKEN, CXEM, TPa(PHUKOB.
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