MKOY "Cpeanss o0meo0pa3zoBarenbHas mkojaa''", c. lleJxkanoBo
FOxHoBckoro paiiona Kauxy:kckoi odsactu'

[Ipunoxenue Kk OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMe OCHOBHOTO
o01rero oOpa3oBaHus, pean3yOIICH
®OII OO0, yrBepxiaéHHOM nprukazom Ne
33/19 ot «30» aBrycra 2024r

AJJAIITUPOBAHHAS PABOYASA IIPOI'PAMMA

Y4eOHOro Kypca «AJjreopa»

JJ OBYYAIOIIMXCA
C 3AJIEPXKKOH TICUXUYECKOI'O PA3BUTUSA

7-9 kjaccoB

C. lllenkanoso, 2024



INOACHUTEJIBHASA 3AIINCKA

PaGouyas mporpamma 1o anredpe st 00y4Jaronuxcs ¢ 3aIePKKO ICUXUUECKOTO PA3BUTHS
(manee — 3IIP) Ha ypoBHE OCHOBHOrO 00mIero oOpa3oBaHMs TOATOTOBIEHA Ha OCHOBE
@®enepalibHOIO  TOCYJapCTBEHHOIO  OOpa30BaTENbHOIO  CTaHAapTa OCHOBHOIO  OOILEro
obpazoBanus (IIpukaz Munnpocsemnienuss Poccun ot 31.05.2021 . Ne 287, 3apeructpupoBaH
Munuctepcrom roctuninu Poccuiickoit @enepannu 05.07.2021 r., per. Homep 64101) (nanee —
®dI'OC O00), amanTUpOBaHHOW OCHOBHOW 00pazoBaTEIBbHOW MPOTrpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBanwms 00yJarONIMXCS € 3aAePKKON necuxudeckoro pa3sutus (nanee — [TAOOIT OOO 3I1P),
paboueii mporpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus Mo mpeamMeTy «MaremaTikay, IporpaMMsl
BOCIIUTAHMS, C YIETOM PACIPEICICHHBIX MO KJaccaM MPOBEPseMbIX TPEOOBAaHUH K pe3ylbTaram
OCBOCHHSI AaNTUPOBAHHOM OCHOBHOM 0O0pa30BaTeNIbHON MNPOrpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHMsl OOydYaroIIMXCsl € 3aJep’KKOM IcuXuyeckoro passurtus. B paboueil mporpamme
YUTEHBI UJeH U nosioxkeHus: KoHuenuu pa3BuTHs MateMarndeckoro oopasoBanus B Poccuiickoii
®denepanuu.

OO0mas xapakrepucTuka yueOHoro npeamera «MaremaTuka

VYuebublil npenMer «MaremaTvka» BXOIUT B IpEeIMETHYIO o0jacTb «MaremaTtuka u
uHpopmatuka». OH CHOCOOCTBYET pa3BUTHUIO BBIYMCIUTEIBHON KYIBTYPbl M JIOTUYECKOTO
MBILUIEHHS, (OPMUPOBAHUIO YMEHHS MOJb30BAThCS AJITOPUTMAMM, a TaKXKE HPUOOPETEHUIO
NPaKTUYECKUX HABBIKOB, HEOOXOIMMBIX B TIOBCEIHEBHOM ku3HH oOyuatommxcs ¢ 3[1P. YueOnsrii
OpeIMeT pa3BUBAeT MbIIUICHWE, MPOCTPAHCTBEHHOE BOOOpaXkeHHE, (YHKLUUOHAIBHYIO
rPaMOTHOCTb, YMEHHUS BOCIPUHUMAaTb U KPUTHUYECKH AaHAIU3UPOBATh HH(OPMAIUIO,
NPEACTaBICHHYIO B Pa3IMYHbIX (hOpMax.

OOyueHue Maremaruke JaéT BO3MOXKHOCTh pa3BuBarh y oOyuaromuxcsa ¢ 3[IP Tounyto,
palMOHANBHYIO U MH(POPMATUBHYIO pedb, yMEHHE OTOMpaTh Hanbosee MOAXOASIIHNE SI3bIKOBHIE,
CUMBOJIMYECKUE, TpapUuecKue CpeACTBa JUIl BBIPAXKEHMS] CYXIEHUH U HADISJIHOIO HX
IIPEJICTaBICHHUS.

HeoOxonquMbpIM KOMIIOHEHTOM OOIIEeH KyIbTypbl B COBPEMEHHOM TOJKOBAHUU SIBIISIETCS
o011ee 3HaKOMCTBO C METO/IaMH IO3HAHHs JEHCTBUTENBHOCTH, MPEICTaBIECHHE O MpeaMeTe U
METOAaX MareMaTHKH, UX OTIIMYUI OT METO/IOB APYIUX €CTECTBEHHBIX U TYMaHUTAPHBIX HayK, 00
0COOEHHOCTSAX NMPUMEHEHUS] MAaTEMAaTHKHU JJIS PEIeHUs HAayuHBIX U MPUKIATHBIX 3a/1ad. Takum
o0pa3oM, MaTeMaTu4eckoe 00pa3oBaHUE BHOCUT CBOW BKJIaJA B (hOPMUPOBaHKE OOIIEH KYIbTypbl
4eJI0BEKa.

N3ydeHne mareMaTWKH TakKe CIOCOOCTBYET ICTETHMUECKOMY BOCIUTAHHUIO YEIOBEKa,
NOHMMAHHIO  KpPacoTbl M  M3ALIECTBA MAaTEMaTMYECKUX  PaCCYKIEHHH, BOCIPHUATHUIO
reoMeTpuyeckux GopM, YCBOCHHUIO 1€ CUMMETPHUH.

ITporpamma oTpakaeT cofepxanue o0yuyeHHs mpeaMeTy «MaTemMaTuKa ¢ y4eTOM 0COOBIX
obOpasoBarenbHbIX TOTpeOHOCTEeH oOydaromuxcst ¢ 3[IP. OBmamenune y4eOHBIM TpeIMETOM
«MatemaTtukay peICTaBIIAeT ONpeIeNeHHYI0 CI0KHOCTh s yuamuxcs ¢ 3[1P. YV oOyuaromuxcs
¢ 3IIP nauboiiee BbIpaK€Hbl OTCTABAHMS B PA3BUTUHU CIOBECHO-IOTUYECKUX (OPM MBILIUICHUS,
MO3TOMY a0CTpakTHBIE U OTBICUYEHHBIE KAaTETOPUH UM TPYIHOJIOCTYIHBEL. B TOXe Bpems mpu
CHeualbHOM OO0y4YeHHH oO0ydJaromuecs MOTYT BBIIOJHATH 3aJaHusd 1o aiaroputMmy. OHu
BOCIPUHMMYMBBI K ITOMOILIY, MOTYT BBIIIOJHUThH NIEPEHOC HA aHAJIOIMYHOE 3aJaHUE YCBOEHHOTO
crioco0a pemreHust. CHUKEHUE pa3BUTHUS MBICIUTEIbHBIX ONEpalUil U 3aMeAJICHHOE CTAaHOBJICHHE
JIOTHYECKUX JEHCTBUN MPHUBOAAT K HEAOCTATOYHONH OCMBICICHHOCTH COBEpPLIAEMBIX Y4YEOHBIX
nercTBUi. Y 00ydaromuxcs 3aTPyIHEHBl CUETHBIE BBIUYMCIICHUS, MPOW3BOJUMBIE B yMme. B
IMCHbMEHHBIX BBIYMCIIEHUSAX OHM MOTYT NPONYyCKaTb OAMH W3 IPOMEXYTOUHbIX mIaros. [Ipum
paboTe C YHUCIOBBIMH BBIPAKEHHUSMM, BBIUHCIECHHEM WX 3HAUEHHMs] MOTYT HE YIEepXKHUBaThb
NpaBUIBHBIN MOPsIOK AevicTBUil. [Ipu ympormienuu, npeoOpa3oBaHUM BBIPAKCHUN ydaliuecs ¢
3[IP He MOryr caMOCTOSATENBHO IPHUHATH PEIICHUE O IOCIEIOBATEIBHOCTH BbBIIIOJHEHUS



neiictBuil. KOHKPETHOCTh MBIIIIEHUS OCJOKHSAET YCBOEHHUS HaBbIKAa pEILIECHUS ypaBHEHUH,
HEpPaBEHCTB, CUCTEMbl ypaBHEHUN. MM Mano0CTyIHO COBEpILIEHHE O0OPATUMBIX OIEpaLii.

Huskuii ypoBeHb pa3BUTHS JIOTMYECKHX OIEpaIfii, HeIocTaToYHas OO0O0OIIEHHOCTh
MBILUICHUS 3aTPYIHSIOT H3ydeHHe TeMbl «DyHKIUM»: IpU ONpeAeieHUuU (YyHKIHOHATIBHON
3aBHCUMOCTH, TIpH OINHUCAaHUM TIpaUUYecKOll CHTyalluu, HCIOJIb3Ys] TE€OMETPHUYECKUH,
anreOpanyeckuii, (PyHKIMOHANBHBIN s3bIkM. Hepeako yuammecs He BHISAT pa3HULBl MEXIY
o0nacTeio onpenencHus QyHKIIUU U 001aCThIO 3HAUCHUH.

Pemienue 3a1a4 conpspkeHO ¢ TPYIHOCTAMH O(GOPMIIEHHS] KPATKOM 3alluCcH, IPOBEIECHUS
aHanmM3a yCJOBHUS 3aJlaud, BblIesneHus: cymiectBenHoro. OOyuarommecs c¢ 3I1P 3arpyasstorcs
c/leNaTh YMO3aKIIIOUeHHE OT OOIIEro K YaCTHOMY, HEPEJIKO BEIOMPAIOT HEPALMOHAJIbHBIE CIIOCOOBI
pellIeHus, THOTAa OTPaHUYMBAIOTCS MAHUITYJISALUSAMU C YACIAMH.

IIpu m3yueHun reomerpuueckoro marepuana odydarouuecs ¢ 3IIP cranmkuarorcs c
TPYAHOCTBIO JIeNaTh JIOTMYECKHE BbIBOJBI, CTPOUTH IOCIEJOBATEIbHBIE PACCYKIEHUS.
HenpouHble 3HaHHS OCHOBHBIX TEOpEM TI€OMETPUU IPHUBOAMT K OIIMOKAM B PpEILICHUU
reoMeTpuueckux 3anad. OOyyarommecss MOTYT MOJAMEHHUTH (HOpMyITy, HEIIPABHILHO IPUMEHHUTH
teopeMy. K cepbe3HbIM omuOKkamM B pelIeHUM 337ad HPUBOAAT HEJOCTAaTOYHO pPa3BHUTHIC
IIPOCTPAHCTBEHHBIE MpeAcTaBIeHUs. VM CI10KHO BBIIOIHUTD YEPTEXK K YCIOBHIO, B TMCbMEHHBIX
paboTax OHM HE MOT'YT IIPUBECTH OOBICHEHHE K YEPTEKY.

TouyHOCTB 3a1IOMUHAHMSI U BOCTIPOU3BEACHHS yUeOHOr0 MaTepuasa CHUKEHbI 110 IPUUNHE
cJ1a00CTH MHECTUYECKOM JIeSTeNbHOCTH, CyXeHMs oObema mamatd. OOyuaromumcs ¢ 3I1P
TpeOyeTcst 0oJbIlIe BpEeMEHHU Ha 3aKpeIuieHHe MaTepHala, akTyaln3alus 3HaHUH 10 orope mpu
BOCIIPOU3BEICHUH.

JUia mpeojonieHUs TPYyAHOCTEH B wu3ydyeHUM YydeOHoro mpeamera «MaTtemaTukay
HeoOXonuMa ajanTanus oObeMa M Xapakrepa Y4eOHOro MaTepuallia K I03HaBaTelbHBIM
BO3MOXKHOCTsIM yuamuxcsi ¢ 3IIP. Cnenyer yueOHbIN MaTepuan NpPErnoAHOCUTH HEOOIbIIUMU
HOPLMSIMHU, YCIOXKHSS €ro MOCTENEHHO, M3BICKUBATh CIIOCOOBI aJanTalMd TPYAHBIX 3aJaHM,
HEKOTOphlE TEMbl JlaBaThb KakK O3HAKOMMTEJIbHBIE; HCKIIIOYaTh OTHEIbHBIE TpPYIHBIE
JI0Ka3aTeNbCTBA; TEOPETUUECKUIM MaTepHall pEKOMEHIYETCSl M3y4aTh B MPOLECCE MPAKTUYECKON
JESATENIbHOCTH 1O pelieHuto 3ajgady. OpraHuyeckoe €IMHCTBO MPaKTHYECKOM M YMCTBEHHOMU
NeSITeIbHOCTH YYALIUXCS HAa YpOKaX MaTeMaTHKHU CIIOCOOCTBYIOT MPOYHOMY U CO3HATEILHOMY
YCBOEHHIO 0a3MCHBIX MAaTEMaTUYECKUX 3HAHUN U YMEHHH.

Henu u 3aga4n u3yvyeHus: yueOHoro npeamera «MaremaTuka»
[TpuopuTeTHBIMU yenamu 00ydeHUsI MaTeMaTuKe B 7—9 Kiaccax sBISIOTCS:

* (opMHpOBaHWE IEHTPAIBHBIX MaTeMaTWYeCKUX TMOHATHH  (YHCIO, BEIMYUHA,
reoMerpuueckas purypa, nepeMeHHasi, pyHKIHs), 00eCIeUnBaIOIINX TPEEMCTBEHHOCTD U
MEPCIIEKTUBHOCTh MaTeMaTH4eCcKoro oopazoBanus oOyvaromuxcs ¢ 3I1P;

* pmozaseneHue oOywaromuxcs ¢ 3[IP Ha mocTymHOM s HMX YpPOBHE K OCO3HAaHUIO
B3aMMOCBSI3M MaTeMaTHKH M OKPYXKAlOIIEro MHpa, MOHMMaHUE MAaTeMaTWKH KaK 4acTh
o011Iel KYIBTYphl YeIOBEYECTBA;

" pa3BUTHE HWHTEJUICKTYaJbHBIX M TBOPYECKUX crocoOHocTel oOydaromuxcs ¢ 3IIP,
MO03HABATENILHOW AaKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHHMH, KPUTHUYHOCTH MBIIUICHUS,
WHTEepeca K H3y9EeHUI0 MaTeMaTHKH;

* (opmupoBaHue (HYHKIMOHAIHHON MaTeMaTH4eCKOi rPaMOTHOCTH: YMEHUS PACIO3HABATh
MPOSIBJICHHUS] MaTEeMaTUYEeCKUX TOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEabHBIX
KU3HCHHBIX CUTYalUsAX M TPU U3YYCHHM JPYTUX Y4YEOHBIX MPEAMETOB, IMPOSBICHUS
3aBHUCHUMOCTEH U 3aKOHOMEpPHOCTEH, (OpMyIuMpoBaThb HMX Ha S3bIKE MAaTEMaTUKH MU
CO3[1aBaTh MaTeMaTUYeCKUEe MOIEIH, MPUMEHITh OCBOCHHBIM MaTeMaTHUECKUN ammapar
JUIS pELIeHUs] TMPaKTUKO-OPUEHTHUPOBAHHBIX 3a]ad, WHTEPIPETUPOBaTh U OICHUBATh
MOJIy4E€HHBIE PE3YbTaThI.

JlocTuxkeHue 3TUX 1enei odecrneynBaeTcs pelieHueM CIeaYIOIMNX 3a0ay.:



* opmupoBars y oOyuatomuxcsi ¢ 3[IP HaBbIKM yueOHO-TIO3HABATEIBHOW AEATEILHOCTH:
IUTAaHUPOBaHKUE pabOThI, IOUCK PAL[MOHAJIBHBIX MyTEH €€ BBINOJIHEHUS, OCYILECTBICHUS
CaMOKOHTPOJIS;

" CHocOoOCTBOBATh MHTEIIEKTYaJIbHOMY Pa3BUTHIO, (POPMUPOBATh KauecTBa, HEOOXOIUMBIE
YeJIOBeKY [UIi TIOJHOIICHHOM JKM3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIC
MareMaTuyeckol  JedTeNbHOCTH: SICHOCTM U TOYHOCTHM  MBICIM, HHTYMIIHH,
MPOCTPAHCTBEHHBIX MPEICTaBICHUH, CHIOCOOHOCTH K IPEOJOICHUIO TPYIHOCTEH;

* (opMHpOBATH KJIIOUEBbIE KOMIIETCHLIMM Y4allMXcsd B paMKax IpeAMETHOH obnactu
«Maremaruka 1 UH(QOpPMATUKAY;

" pa3BUBaTh MOHATUHHOE MbIILIeHUS oOydarommxcs ¢ 311P;

" OCYIIECTBIATH KOPPEKIHIO IO3HABATENBHBIX MpoueccoB obOyyarommxcs ¢ 3IIP,
HEOOXOIUMBIX JUIsl OCBOEHUS POrPaMMHOI0 MaTepualia o y4eOHOMY IIPEeIMETY;

" [IpeayCcMaTpHUBaTh BO3MOXHOCTH KOMIIEHCAIIMY 00pa30BaTeNIbHBIX E(HUIINTOB B OCBOCHUU
IPEIIECTBYIOIIEr0 MPorpaMMHOro Marepuana y odyuatomuxcs ¢ 3IIP u HemocraTkoB B
UX MaTeMaTU4eCKOM Pa3BUTHH;

* c(hopMHPOBATH YCTONUMBBIM HHTEPEC YUALIUXCS K IPEIMETY;

" BBIABJIATH U pa3BUBATh MaTeMaTHUECKHE U TBOPUECKUE CIIOCOOHOCTH.

OcHOBHBIE JIMHHUU COJEp)KaHUS Kypca Marematuku B 7-9 knaccax: «Yucna u
BBIUUCIICHUS», «Anredpa» («AnreOpandeckie BhIpaKEHHS», «YpPAaBHEHHS W HEPaBEHCTBAY),
«Dynkuuny», «leomerpusi» («l'eomerpuueckue ¢GUrypel M HMX CBOMCTBa», «l3mepeHue
FEOMETPUYECKUX BEIMYUH»), «BepoATHOCTH M cTarucTuka». JlaHHbIE JIMHUU pa3BUBAIOTCA
napajJiesibHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OTHAKO HE HE3aBHCHMO OJIHA OT
JIpyroii, a B TECHOM KOHTaKTe U B3auMojencTBUU. Kpome 3TOro, mx oObENMHSET JIOTHYecKas
COCTAaBJIAIOILAs, TPAAULIMOHHO MPHUCYIAasi MaTeEMAaTUKE M MPOHU3BIBAIOIIASl BCE MaTEMAaTUYECKUE
Kypchl U coaepkarenbHble JduHHM. CdopmynupoBanHoe B DenepaibHOM TOCYIapCTBEHHOM
00pa3oBareIbHOM CTaHIapTe OCHOBHOIO 0011ero 00pa3oBaHus TpeOOBaHUE «yMETh OIIEPUPOBAThH
MOHATHUSIMU: OTIPEIeJIEHUE, aKCHOMa, TEOPEMA, JI0Ka3aTeNbCTBO; YMEHUE pAacliO3HABATh HCTUHHbBIE
U JIOKHBIE BBICKa3bIBaHMsI, IPUBOAUTH IIPUMEPBI U KOHTPIPUMEPHI, CTPOUTDH BBICKA3bIBAHUSA U
OTPHULIAHUS BBICKA3bIBAaHUI» OTHOCUTCS KO BCEM KypcaM, a (OPMUPOBAHUE JOTMUECKUX YMEHUN
pacripefenseTcs o BceM rojam o0y4eHHs Ha YpOBHE OCHOBHOTO 001Iero 00pa3oBaHMsL.

Conepxanne oO0Opa30BaHUs, COOTBETCTBYIOIIEE IPEIMETHBIM pE3YyJIbTaraM OCBOCHUS
[TpumepHoOil pabouell mporpaMmbl, paclpeneNéHHbIM MO rofaM OOydeHUs, CTPYKTYpHUpOBaHO
TakUM 0O0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPUHIUIHAIBHBIM BONpOcaM OOy4arouiuecs
oOpamianuch HEOJHOKPAaTHO, YTOOBI OBJAJIEHUE MAaTeMaTHMYECKUMHU TMOHATHSIMHU U HaBBIKAMHU
OCYUIIECTBIISJIOCh ~ MOCJENOBAaTeIbHO U IOCTyNarelbHO, C  COONIONEHHWEM MpUHIUIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAaHUS BKJIIOYAJIUCh B OOIIYI0 CHUCTEMY MareMaTH4eCKHX
npenctaBineHuid  obywatouuxcss ¢ 3[IP, pacmmpsas u  ymiyOnsist e€, oOpasys MNpoyHbIe
MHOXKECTBEHHbIE cBs3M. OOmme menu wu3ydeHuss ydeOHoro mpeamera «MaremaTrukay
npencTaniensl B [IpumepHoit paboueil mporpaMme 0CHOBHOTO 00IIero 00pa3oBaHusl.

OcobenHocTy 0TOOPA M afanTaluy y4eOHOro Marepuaia o MaTeMaTuke

OObyuenue yuyeOHOMY mpenmeTy «MaremaTnka» CTPOMTCS Ha CO3/IaHHUU ONTHUMAaJIbHBIX
YCIIOBUH JJIS1 YCBOEHUS ITPOrpaMMHOro Marepuaina oOyvarommumucs ¢ 3I1P. bonbimoe BHuManue
yaensercs oTrOopy y4yeOHOro marepuaia B COOTBETCTBUU C IPHUHIIUIIOM JOCTYMHOCTU MpHU
COXpaHEeHHUHU o0Iero 0a30BOTO YpPOBHs, KOTOPBIA JOJKEH IO COACPKAHUI0 M 00BbeMy OBITh
aJlanTUPOBAHHBIM Ui oOyuatomuxcs ¢ 3I1P B cooTBeTcTBUU € MX 0COOBIMU 00pa30BaTeIbHBIMU
norpedHocTsIMU. Crnenyer OOJNEryuTh OBJIAJeHHE MarepuanoMm oOyuatommmucs ¢ 3I1P
IOCPEJICTBOM €ro JIeTaJIbHOIO0 OOBSICHEHUS C CHCTEMAaTH4YECKMM IOBTOPOM, MHOTOKpAaTHOM
TPEHUPOBKH B NPUMEHEHUM 3HAHMH, MCIIONIB3Ysl MPUEMBl akTyaln3aluM (BU3yajbHas OIOpa,
naMsTKa).



IIpumepnass mporpamma IpeAyCMarpUBAacT BHECEHUE  HEKOTOPBIX  U3MECHECHUM:
yMEHbIIIeHHE 00beMa TEOPETUUECKUX CBEJICHHH, BHIHECEHNE OTEIbHBIX TEM WM LIEJbIX Pa3/ieloB
B Marepuabl JUist 0030pHOT0, 03HAKOMUTEIILHOTO H3Y4YEHUSI.

HN3menenuss nporpamMmmsbl B 7-9 Kiaccax

Anzebpa

B 03HaKOMHUTEIBHOM IIJaHE  PEKOMEHIYETCSd  U3y4aTb  CIEAYIOIIAE  TEMBI:
«ppaunonanbuble uyucna. JlelicTBurenbHble uncia», «CpaBHEHUE JEHCTBUTENIBHBIX 4YHCED,
apupMeTHuecKue ACUCTBUS C ACHCTBUTEIbHBIMU dMciIaMn», «HaxoxneHue npuOIMKEeHHbBIX
3HA4YCHUI KBAAPAaTHOIrO KOpH:A», «Teopema Bueray, «Pemenns ypaBHEHUN TPETbel U 4ETBEPTOM

cTeneHeil pasnokeHHeM HAa MHOKUTEIM», «DyHKuua y =vX u ee rpapux», «[lorpemnocts u
TOYHOCTB IPHOIIKEHU», «UeTHbIe n HeueTHbIe GYyHKIMMY, «DyHKIUS y=X"», «DyHKIHA y= ax?,
ee Tpaduk u cBoiicTBa. I'paduku dyHkimii y= ax’ + n u y=a(x-m)%, «YpaBHEHHE C ABYMS
NepeMeHHbBIMH U ero rpaduk», «['paduueckuii crmocod pemeHus CHCTEMBl ypPaBHEHUN,
«300paxkeHue 4YiIeHOB apU(PMETHYECKOH U TIeOMETPUYECKOM IpOrpeccuid TOYKaMu Ha
KOOpPJMHATHOM IIOCKOCTHU. JINHENHBIN U SKCIOHEHUUAIbHBINA POCT. CII0KHBIE POLIEHTHI).

Cnenyer yMEHBIIMTH KOJIMYECTBO 4YacoB Ha u3ydeHHe TeM: «Dopmyis»,
«JlokazarenbcTBO TOXKIECTBY, «JIMHEHHOE ypaBHEHHE C ABYMS HEHM3BECTHBIMMY», «l'padux
JMHEHHOTO YpaBHEHUs C IBYMs IIEepeMEHHbIMIWY, «I paduyeckoe perieHne TMHEHHbIX YpaBHEHUN
U CHCTEM JIMHEHHBIX ypaBHEHUI», «CBONCTBA KBAJPAaTUYHON ()YHKIIUN.

BricBoOOAMBIIMECST Yachl PEKOMEHJIYETCS HCIOJIb30BaTh: M JIydlled HpopaboTKu
HauOosee BaXHBIX TeM Kypca: «PemieHue ypaBHeHuUi», «PelleHne CUCTEM YypaBHEHHID»,
«CoBMecTHbIE AEUCTBUS ¢ ApoOsmMu», «IIpumeHeHue cCBOWCTB apu(METHUECKOro KBaapaTHOIO
KOPHsI»; Ha MIOBTOPEHUE, pellieHne 3a1a4, IpeoOpa3oBaHUe BHIPAKEHUH, a TaKKe Ha 3aKpeIUIeHHe
U3y4EHHOI0 MaTepuala.

Buabl  pesreqbHocTn  obyuyarommxcess ¢ 3IIP, oOyciaoBiieHHBIe  0COOBIMU
o0pa3oBaTe/IbHBIMM NOTPEOHOCTAMH M O0ecleYMBAKIIHE OCMBICICHHOE OCBOCHHE
coJep;kaHuM o0pa3oBaHus Mo npeamMery «MaremMaTuka»

Conepxanue BUIOB JesTenbHOCTH oOydarouuxcsi ¢ 3IIP ompenensiercs X 0coObIMH
oOpa3zoBaTenbHbIMU TOTpeOHOCTAMU. [TlomMuMo mupoko ucnonbzyemsix B OOIT OO0 obmux ans
BCEX O0yYarolmuXcs BUAOB JIEATEIbHOCTH CIEIYeT YCHIUTh BUIbI IEATEIBHOCTH CleLU(pUUHbIC
JUIsL JTaHHOM KaTeropuu JeTed, oOecneuuBarolle OCMBICIEHHOE OCBOEHHE COJep:KaHus
00pa30BaHus 10 MPEAMETY: YCUIICHUE NPEIMETHO-IIPAKTUYECKOM 1eATEIbHOCTH C aKTUBU3AIIUEH
CEHCOPHBIX CHCTEM; Yepe0BaHUE BUIOB JAESITEIbHOCTH, 3aJ€MCTBYIOUINX PA3INYHbIE CEHCOPHBIE
CUCTEMBI; OCBOEHUE MaTepuaa ¢ OIOpoi Ha alilrOPUTM; «IIOLIArOBOCThY B U3YUEHUH MaTepHaa;
MCIIOJIb30BaHUE JTOTIOJHUTEIBHON BU3YaJbHOM OMOPHI (CXEMBbI, IIA0JIOHBI, OTMIOPHbBIE TAOIUIIBI);
pPEYEBOM OTUET O MPOLECCE U PE3YJbTATE AEATEIBHOCTH; BBIIIOJIHEHUE CIELUANBHBIX 3aJaHUMH,
o0ecreynBaroNX KOPPEKIHIO PETYISIUN yueOHO-T03HAaBAaTEIbHON JNESTENIbHOCTH U KOHTPOJIb
COOCTBEHHOTO pe3yJbTara.

TemaTnueckas n TepMuHOIIOrn4eckas jekcuka coorsercrsyer OOIT OOO.

Jnst obydatoruxcst ¢ 3I1P cymiecTBeHHBIM SBISIOTCS MPUEMBbI pabOThI C JIEKCHUECKUM
MaTepuaioM 1o npeamety. [IpoBoauTcs crnennanbHas paboTa 1o BBEICHUIO B aKTUBHBIH CI0Baph
00y4aromuxcsi COOTBETCTBYIOIEH TEepMHUHOJIOTHMU. M3ydaemble TEpMHHBI BBOJATCS Ha
IIOJIICEHCOPHON  OCHOBE, 00s3aTelbHAa BHU3yalbHas MOJAEP)KKA, aIrOPUTMbI PpabOThl €
OIIPEEIIEHUEM, OIIOPHBIE CXEMBI AJIS1 aKTyaJIM3allui TEPMUHOJIOTHH.

PABOYASA TPOTPAMMA YUEBHOI'O KYPCA «AJITEBPA». 7-9 KJIACCbI

esn u3yvenunsi yueOHOro Kypca

Anrebpa sBiSeTCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOHM IIKOJBI: OHA OOECIIEYMBAET
U3YYEHUE JPYTUX AUCLMIUINH, KaK €CTECTBEHHOHAyYHOTO, TaK M T'YMaHUTAPHOTO LIMKIIOB, €&



OCBOCHHME HEOOXOIMMO ISl IPOAOJDKEHHST 00pa30oBaHus U B MOBCEIHEBHON JKU3HU. Pa3Butne y
o0y4aromuxcs HAy4YHbIX MIPEACTABICHUI 0 MIPOUCX 0K ICHUH
U CYHNIHOCTH anre0panveckux aOCTpakuuif, cmoco0e OTpPaKEHHsS MaTeMaTHYecKOW HayKon
SBJIGHUN U TPOLECCOB B MPUPOJE U OOIIeCTBE, POJIU MATEeMaTHUYECKOTO MOJICIHPOBAHUS B
HAYYHOM TO3HAHUHM M B MPAKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS H
KAaueCTB MBIIUICHHS, HEOOXOAUMBIX Ji aJanTallil B COBPEMEHHOM LHU(pOBOM OOIIECTBE.
N3yuenne anreOpbl €CTECTBEHHBIM O0pa3oM oOO0ecleYrBaeT pa3BUTHE YMEHHs HaOI0JaTh,
CpaBHHMBaTh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOYyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTHU
apryMEHTHPOBAHHO OOOCHOBBIBATh CBOM JICHCTBHS U BBIBOJBI, (POPMYIHUPOBATH yTBEPKICHUS.
OcBoenue kypca anreOpsl 00ecreunBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHUS 00y4aloIuXcsi: OHU
UCTIONB3YIOT JEAYKTUBHBIE M WMHIYKTUBHBIE DPACCYXACHUS, 000OIICHHE U KOHKPETH3AlHUIO,
abctparupoBanre u aHaioruro. OOydeHue anreOpe mpearnojaraeT 3HAUYUTENbHBIA O00BEM
CaMOCTOSITENIbHON J1€ATENbHOCTH O0y4aroUuuxcs, MO3TOMY CaMOCTOSITEJIbHOE pELICHHE 3a/aay
€CTECTBEHHBIM 00Pa30M SIBIISIETCS pean3anueil 1eaTeIbHOCTHOrO MPUHITUIA 00YUESHHUS.

B cTpykType nporpammsel yueOHOTo Kypca «Anredpa» OCHOBHOM IIKOJIbI OCHOBHOE MECTO
3aHUMAIOT COJIEPXKATENbHO-METOANYECKUe TUHUU: «Hucna u BhIUMCICHUSY; «Anredpandyeckue
BBIDAKECHUS»; «YpaBHEHUs U HepaBeHCTBay; «DyHkium». Kaxnas u3 3THUX COmepkKaTelbHO-
METOJAMYECKUX JIMHUI Pa3BUBACTCS HA MPOTSIKEHUU TPEX JIET U3Y4YEHUsl Kypca, €CTECTBEHHbBIM
o0pa3oM neperieTasicb U B3aUMOJCHCTBYs C APYTMMH €ro JIMHUsAMU. B Xozje m3yueHus kypca
00y4arouMCcsl TPUXOAUTCS JOTHUYECKH PACCykAaTh, UCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
S36IK. B CBSI3W € 3TUM I1€7ecO000pa3HO BKJIIOYUTH B MPOTPaMMy HEKOTOpPBIE OCHOBBI JIOTHKH,
MIPOHUBBIBAIOLINE BCE OCHOBHBIE pa3Jieibl MAaTEMAaTHUYECKOro 00pa30BaHUs U CIOCOOCTBYIOLINE
OBJIAJICHUIO 00YYaIOIMMHUCS OCHOB YHHBEPCAIbHOIO MAaTEMAaTUYECKOTO sI3bIKa. TakuM oOpazom,
MOKHO YTBEp)KJaTh, YTO COJIEPXKATEIbHONH U CTPYKTYpPHOW OCOOEHHOCTBIO Kypca «Ainredpar»
ABJISIETCS] €70 MHTETPUPOBAHHBIN XapakTep.

Copepxanne ymHHN «Yucaa W BBIYMCICHUS» CIY)KAT OCHOBOW ISl JAJIBHEHUIIETO
U3YYEHUS MaTeMaTHKH, CIIOCOOCTBYET DPa3BUTHUIO y OOYYAIOIIMXCS JIOTUYECKOTO MBIILICHUS,
(GOpMHPOBAHUIO YMEHHsI MOJIb30BAThCS ANTOPUTMAMHU, a TAK)Ke NMPUOOPETECHUIO MPAKTHUYECKUX
HaBBIKOB, HEOOXO/IMMBIX JJI1 MOBCEIHEBHOM KM3HU. Pa3BUTHE MOHATHUS O YMCIIE B OCHOBHOMN
IIKOJE CBS3aHO C PpALUOHAIBHBIMU M HMPPALMOHAIBHBIMM YHCIaMH, (OPMUPOBAHUEM
MPEJICTAaBICHUN O IEHCTBUTEILHOM YHCIIe. 3aBEpIIEHUE OCBOECHUS YMCIOBOM JIMHUM OTHECEHO K
CTapIIeMy 3BeHY 0011ero oopa3oBaHuUs.

Conepxanne MAByX anreOpanyecKux JMHUA — «AJNTeOpanyeckre BBIPAKECHUS» H
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHMIO Y 0OYUAIOIIMXCS MATEMATHYECKOTO
anmnapara, He0OXOJAUMOTO JIJIsl pelIeHUs 3a/lad MaTeMaTHKH, CMEKHBIX MPEIMETOB U MPAKTUKO-
OPUEHTHPOBAHHBIX 3a/lad. B OCHOBHOM IIKOJ€ Yy4eOHbIM MaTepuan TpyNIUpyeTcss BOKPYT
paloHaIbHBIX BBIpAXXEHUN. AJredpa JEMOHCTPHUpPYET 3HAUE€HHWE MATeMaTHKH KakK s3bIKa s
IIOCTPOEHUS MaTEMAaTHUYECKUX MOJEIEH, ONMMCAHUS IPOLECCOB U SBJICHUN pealbHOro mupa. B
3a1aun 00y4yeHHsl anreOpe BXOAAT TakKe JaJibHENIee pa3BUTHE aITOPUTMUYECKOTO MBIIIIEHUS,
HE00X0/IMMOr0, B YAaCTHOCTH, JJISI OCBOEHHUS Kypca WMH(GOPMATHKH, U OBJIAJCHHE HaBBIKAMHU
JeyKTUBHBIX paccykaeHuid. [IpeoOpa3zoBanre CUMBOIBHBIX (HOPM BHOCUT CBOM CTICIU(UICCKUN
BKJIa/l B Pa3BUTHE BOOOpakeHUsI, CIOCOOHOCTEH K MaTeMaTu4eCcKOMY TBOPUECTBY.

Conepxxanne  (QyHKIUOHATHHO-TpAUUECKONW JIMHUU  HAIEJICHO HAa  TOJyYCHHE
IIKOJIbHUKAMH 3HAHUHM 0 (PYHKIMAX KaK BaXKHEUIIeW MaTeMAaTHYECKON MOJENH JIsl OTIHCAHUS U
UCCIIEIOBaHMsI Pa3HO-00pa3HBIX MPOLIECCOB U SBJICHUI B MpHUpojae u obiiecTse. M3yuenue aToro
MaTepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOLIMXCS YMEHHUS HCIIONb30BaTh pa3IHMyuHbIC
BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MAaTEMAaTUKH — CJIOBECHbIE, CUMBOJUYECKHE, Trpaduueckue,
BHOCHUT BKJIaJ] B (YOpMUPOBAHHE NPEACTABICHUN O POJIM MaTEMAaTUKU B Pa3BUTUH LUBUIN3ALINN U
KYJbTYpHI.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe



CornacHo yueOHOMY IUIaHy B 79 Kitaccax u3ydaercsi yueOHbIN Kypc «AnreOpay», KOTOPBIH
BKJIIOYAET CJIEYIOIIHE OCHOBHBIE pa3lenbl cojepkaHus: «Yuciaa ¥ BBIUKCICHUS,
«AnreOpandecKkue BEIpKEHUS», «Y PaBHEHUS U HEPABEHCTBAY», «DyHKIIUM.

YueOHbIi IJ1aH HA U3y4eHHE anreOpsl B 7—9 Kilaccax OTBOJIUT HE MeHee 3 yueOHBIX YacoB
B HEJICTIO B TEYCHHUE KAXKJIOTO rojia 0Oy4eHHsI, BCEro 3a TpH rojga odbydyenus — He menee 306
y4eOHBIX YacoB.

COHEPXAHMUE YUEBHOI'O KYPCA (IIO TOJAM OBYYEHU )

7 KUIIACC

Yucna u eéviuucnenusn

PauuonanbHbIe yncIa

Jpobu OOBIKHOBEHHBIE U ACCATUYHBIC, MEPEXoi OT OAHON (opmbl 3amucu apodeit K
npyroi. [loHsiTHE palMOHAIBHOTO YKCIIA, 3alMCh, CPABHEHUE, YIIOPAJIOUYMBAHNE PALlMOHAJIBHBIX
yrcen. ApudmMerndeckue NeUCTBUS C pallMOHANBHBIMU Ynciaamu. PemeHue 3agad U3 peanbHOU
IIPAKTUKHU Ha YacTH, Ha JApoOu.

Crenenb ¢ HaTypaJlbHBIM IIOKa3aTelieM: OIpeleleHre, MpeoOpa3oBaHUe BBHIPAKEHHUM Ha
OCHOBE OIpE/IEICHHUS, 3a1Ch OOJIBIINX YHUCEIL.

[IpoueHTsl, 3amuch MPOLEHTOB B BUE APpoOU U ApoOU B BHJIE MPOLIEHTOB. TpU OCHOBHBIE
3a/1a4y Ha MIPOLIEHTHI, PELICHHUE 3a/1a4 U3 pealbHON MPAKTUKH.

[IpuMeHeHne NpU3HAKOB ACIIUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HaTYPAJIbHbBIX YHCET.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE IpsIMast U 0OpaTHast MPONOPLIMOHAIBHOCTH.

Anzedbpauueckue evipasrcenus

[TepeMeHHbIE, YMCIOBOE 3HAYECHHUE BBIPAKEHHS C MEpeMEHHOM. JlomycTumble 3HaYEHHS
nepeMeHHbIX. [IpefcraBienne 3aBUCUMOCTH MeX 1y BeTMYMHAMH B BUJE GopMyIbl. Beraucnenus
o opmymnam.

[IpeoGpa3zoBaHue OYKBEHHBIX BBIPRKEHHH, TOKAECTBEHHO PaBHBIC BbIPa)KEHMS, MTpaBUIIA
npeoOpa3oBaHusl CyMM U IIPOU3BEACHUH, MpPaBUIa PACKPBITHS CKOOOK M MPUBEIEHUS MOI0OHBIX
CJIaraeMblX.

CBoilicTBa CTENEHU C HATYPAJIbHBIM [T0Ka3aTEJIEM.

OpnowieHsl U1 MHOro4IeHbl. CTeneHb MHOrowieHa. ClI0)KeHHE, BBIYMTAHUE, YMHOKEHUE
MHOTousieHOB. DOpMynbl COKpAIIEHHOTO YMHOKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®opmysa pa3HOCTH KBapaToB. Pa3noxkeHne MHOTOYJIEHOB HA MHOKUTEINH.

Ypasnenua

VYpaBHeHHe, KOPEHb ypaBHEHHUs, NIpaBHiia MpeoOpa3oBaHusl ypaBHEHUs, PAaBHOCUIBHOCTb
YpaBHEHUM.

JInneliHOE ypaBHEHHME C OIHOW IEPEMEHHOW, YUCIO KOPHEM JIMHEHMHOIO ypaBHEHWS,
pelleHre JIMHEWHBIX ypaBHEeHHMU. COCTaBl€HME YpPaBHEHHHM IO YCIOBHIO 3ajaud. PemieHue
TEKCTOBBIX 3a/J]a4 C TIOMOIIIbIO YPABHEHHH.

Jlunetinoe ypasnenue ¢ 08yms nepemennvimu u e2o 2pagux’. CucremMa AByX NTHHEHHBIX
YpaBHEHMI ¢ JBYMsl NepeMeHHbIMH. PelieHune cucreM ypaBHEHHH CIOCOOOM IOACTAHOBKH.
[Tpumeps! pelieHns: TEKCTOBBIX 3aj1ad ¢ TTOMOIIbIO CUCTEM ypaBHEHUH.

Koopounamut u cpagpuxu. @ynkyuu

Koopaunara Toukum Ha mnpsiMmod. YUucioBble MpPOMEXYTKU. PaccTrosiHue Mexay AByMs
TOYKaMU KOOPAMHATHOU IIPSIMOM.

[IpssmoyronpHas cuctema koopauHaT, ocu OX m Oy. AOcmucca W opaMHATa TOYKH Ha
KOOpAMHATHOM miockocT. Ilpumeps! rpadukoB, 3amaHHbIX (Qopmynamu. UreHue rpaduxoB
peabHBIX 3aBUCUMOCTEH.




[onsitue Gynkiwu. I'paduk Gynkipm. CoiictBa Gpynkiwmid. Jluneitnas yHkius, e€ rpadux.
I'paduk dyukuuu Yy = KX + b. I paguueckoe pewrenue nunelinvlx ypasHeHull u cucmem JuHetHbix
VPaHeHUIl.

8 KUIACC
Yucna u eviuucnenusn
KBanparsblii KopeHb u3 uncina. [lonsamue 06 uppayuonanroHom uucue. Jecamuynvle
npubnUdICeHUs uppayuoHanbislx dyucen. CBOUCTBA apuPMETHUECKUX KBAJAPATHBIX KOPHEH 1 UX
pUMEHEHHE K IPe0Opa30BaHUIO YMCIIOBBIX BHIPAKECHUN M BHIYUCIICHUSAM. /[eticmeumenvHule
yucaa.

Crenens ¢ 1enbpIM I0Ka3zaresieM U e€ cBoiictBa. CTaHgapTHas 3alluch YHUCa.

Anzebpauueckue evipasriceHusn

KBanpaTHblil TpEéxuiieH; pa3oKeHue KBaPaTHOTO TPEXUIEHA HA MHOKUTEIIH.

Anrebpanueckast 1po0b. OCHOBHOE CBOWCTBO anredpandeckoil apobu. CroxxeHue,
BBIUYUTAHNE, YMHOKEHHE, JICJICHNE airedpandeckux ApoOeil. PammoHanbHble BBIpQXKEHUS M MX
npeoOpa3oBaHue.

Ypagnenus u nepasencmea

KBaznparHoe ypaBHeHue, (opmyna KOpHEH KBaapaTHOro ypaBHeHUs. Ieopema Buema.
Pemienne ypaBHeHMii, CBOAALIMXCS K JIMHEMHbIM U KBajapaTHbIM. [Ipocreifinne apoGHO-
paLMOHAJIbHBIE YPABHEHUS.

I'paghuueckasn unmepnpemayus ypagnenuu ¢ 08yMs NepeMeHHbIMU U CUCEM TUHEUHbIX
ypasueHuii ¢ 08yms nepemennvimuy. IIpuMepsl peleHust CUCTeM HEJTMHEWHBIX YPAaBHEHUH C IByMs
NIEPEMEHHBIMH.

Perienue TekCcTOBBIX 3aau aNreOpandeckuM CriocoOOM.

UucnoBble HeEpaBEeHCTBA M HX CBOMCTBAa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHENHbIE HepaBeHCTBA € OJHOW IepeMeHHOH. CHCTEeMBbI
JIMHENHBIX HEPABEHCTB C OJHOU ITIEPEMEHHOM.

Dyukyuu

[Tonstue ¢pynkuu. O6nacTe OnpeeneHnss 1 MHOXKECTBO 3HaueHuM QyHkuuu. CrnocoObl
3aanus QyHKIUH.

I'paduk ¢ynkuun. YUrenue cpoiictB pyHkuuu no e€ rpaduky. IIpumepsl rpadukos
(GYHKLUH, OTpaXKaIOUMX peabHbIe POIIECCHI.

OyHKIMH, ONHUCHIBAIOIINE MPAMYI0 U OOpaTHYIO MPONOPLUUOHAIbHBIE 3aBUCUMOCTH, UX

rpapuky. Oyaxiuuy = X2y = x5y = Vx, Yy ZS' I'pagpuueckoe pewenue ypagnenuii u cucmem

VpaeHeHull.

9 KJIACC

Yucna u evbluucienus

JledicTBUTEILHBIE YMCJIA

PanmonansHble YnCa, UppAYUOHATbHBIE YUCLA, KOHEeUHble U DeCKOHeYHble 0ecamuinble
opobu. Mmuooicecmeo OelicmeumenvbHulX yucel, Oeucmeumenvhbvle 4Ucia KakK OecKoHeuHbvle
decamuunvle Opobu. BzaumHo 00HO3HAYHOe coomeemcmeue Mexncoy MHOHICeCmEoM
OelicmeumenbHblIX yucesl U KOOPOUHAMHOU NPIMOI.

CpasHenue OelicmeumenvbHbixX yucen, apugpmemuyeckue 0elcmeus ¢ OeticmaumenbHbIMu
yucIamu.

N3mepenus, npudIuzKeHUsI, OLIEHKH

Pa3mMepsl 00BEKTOB OKpYKAIOMIEro MHPA, IIUTEIHLHOCTh IMPOIIECCOB B OKPYKAIOIIEM
MUDpE.

[TpubmmkEéHHOEe 3HAYCHHE BEIWYUHBI, TOYHOCTh NpHOMMKeHUs. OKpyrJIeHHe 4YHCell.
IIpukuaKa ¥ OLEHKA PE3yJIbTaTOB BHIYMCICHUN.



Ypaeénenusn u nepasencmea

YpaBHeHMsI C OTHO NepeMeHHOMH

JInneiiHoe ypaBHeHue. PemeHne ypaBHEHUH, CBOASIIMUXCS K JINHEWHBIM.

KBanpatHoe ypaBHeHue. PemieHune ypaBHEHUH, CBOIAIIUXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHME. [Ipumepuvl peuwieHus ypagHeHull mpemvell U 4emeeépmoil cmeneneu
PaznodiceHuem Ha MHONCUMENU.

Pemenue 1poOHO-palOHAIEHBIX YPaBHEHHH.

Pemienue TekcToBBIX 33aa4 alredpandeckuM METOAO0M.

Cucrembl ypaBHeHUH

VYpaBHeHHE ¢ ABYMS NEpEMEHHbIMU U ero rpaduk. PemeHue cucreM ABYX JMHEHHBIX
YpaBHEHUN C JByMs IIEpEMEHHbIMU. PellleHne cuCTeM IBYX YpaBHEHUM, OJHO U3 KOTOPBIX
JUHENHoe, a Apyroe — BTOpOH creneHu. I'paduueckas MHTEpIIpeTalUsl CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMHU.

Perienue TekCcTOBBIX 3aau aNre0pandeckuM CrocoOOM.

HepaBencrBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOW. PeleHne cucTem JIMHEWHBIX
HEpaBeHCTB C OJHOW mepemeHHOM. KBaapaTtHble HepaBeHcTBa. ['padumueckas uHTeprnperanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

Dyukyuu

KBanpatnunass ¢ynknus, e€ rpaduk u cBoiicTBa. [lapabona, KOOPAWHATHI BEPITMHBI
napaboIIbl, 0Cb CAMMETPHH M1apadoJIbl.

I'paduku GyHKIMIA: y = kx, y = kx + b, y = x4
y = +Jx,y = EI/II/IX CBOMCTBA.

Yucnoevie nocnedosamenvnocmu

OnpeneseHue U cOCOObI 3aJaHNS YUCJIOBBIX NMOCIe0BATEIbHOCTET

[ToHATHE YKMCIOBOI MOCIEIO0BATENBHOCTU. 3a/laHHe TIOCIIE0BAaTEIbHOCTH PEKYPPEHTHOM
dbopmyoit u popMyIioi N-To diieHa.

Apudmerndeckasi 1 reoMeTpuyecKas Mporpeccuu

Apudpmernueckas U reomeTrpuyeckas — mnporpeccud.  @opmynabl  N-ro  4jeHa
apru(MeTHYECKON U TeOMETPUYECKON MPOrpeccuii, CyMMBI MEPBBIX N YIEHOB.

H3zo00padicenue unenos apugpmemuueckou u 2eoMempuiecKkol npospeccuti moukamu Ha
KOOpOUHammuou niockocmu. Jlunelnsiii u s9kcnoneHyuanbHui pocm. CrodicHvle NPoyeHmul.

KoHTpo1bHO-U3MepUTe/IbHbIE MATEPHAIBI

[IpoBeneHue OLIEHKHM JOCTHKEHUH IJIAHUPYEMBIX pE3YJbTaTOB OCBOCHHS Y4eOHOIO
npeaMeTa MPOBOAUTCS B pOpMe TEKYIIEro U pyOeKHOTO KOHTPOJISI B BUJIE: KOHTPOJIBHBIE PA0OTHI,
CaMOCTOSITeNIbHbIE Ppa0OThI, 3a4eThl, MaTeMaTHYECKUE AUKTAHTHI, NpaKTHYeCKue paboThl,
MUCHMEHHBIA OTBET 10 HHIUBUyaTbHBIM KapTOUKaM-33JJaHUSAM, TECTHPOBAHHE.

Hns  obyuatommxcss ¢ 3IIP BO3MOXHO u3MeHeHHe (GOPMYIHMPOBKH 33JaHUN Ha
«TIOIIATOBYIO»,  aJaNnTalyio IpeJylaraeMoro oOydaromeMycss TeCTOBOro  (KOHTPOJIbHO-
OIICHOYHOT'0) MaTepHaia: WCIOJIh30BAHWE YCTHBIX W MHCBMEHHBIX HHCTPYKIIHMHA, YIPOIICHUE
JUIMHHBIX CJIOKHBIX (POPMYJIHMPOBOK MHCTPYKIUH, PElICHHE C OMOpOH Ha alropuTM, oOpasell,
UCTIOJIB30BaHUE CITPABOYHON WH(POPMAIIHH.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEMETA
«MATEMATHKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDI:



MOTHBalUsl K OOYy4YeHHIO MaTeMaTHKe M IeJCHANPaBICHHONH IO3HaBaTeIbHOU
JeATeIBHOCTH;

IOBBINICHUC YPOBHA CBOCH KOMIIETCHTHOCTH gcpe3 IMPAKTHYCCKYHO JCATCIbHOCTD,
TpeOYIOIIYI0 MATeMAaTUYECKIX 3HAHUM, B TOM YUCJIe YMEHUE YUUTHCS Y IPYTHX JFOCH;

CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, OBITh TOTOBBIM JEHCTBOBATH B
OTCYTCTBHE rapaHTHH ycIiexa,

ciocobHocTh oOywaromuxcs ¢ 3[IP k oco3HaHWIO CBOMX A€(DUIIMTOB U TPOSIBICHUE
CTPEMIICHHUS K UX TIPEOJIOICHHIO;

CIIOCOOHOCTE K CaMOpPa3BUTHUIO, YMCHUC CTAaBUTb JOCTUXXUMBIC LICIIN,

YMEHHUE Pa3In4aTh y4eOHbIC CUTYAIHH, B KOTOPBIX MOXKHO JICHCTBOBATH CAMOCTOSITEIIBLHO,
U CHUTyallud, TJIe CIEAyeT BOCIOJIb30BaThCs CIPABOYHON HMH(MOpMALMEH WM JAPYTUMH
BCIIOMOTaTeIIbHBIMU CPE/ICTBAMH;

CIIOCOOHOCTH IEPEHOCUTH ITOTyUYEHHBIE B X0ZIe 00yUEHUS 3HAHUS B aKTyaIbHYIO CUTYAIUIO
(TIpU peLIeHNH KUTEHCKUX 3a/1a4, TPEOYIOIINX MATEMATHYCCKUX 3HAHUH);

CTIIOCOOHOCTh OPUEHTHUPOBATHCS B TPEOOBAHUSAX U MTPABUIIAX MMPOBEIACHUS IPOMEKYTOTHOM
Y UTOTOBOM aTTeCTALNH;

OBJIaJICHHE OCHOBaMH (PHHAHCOBOW TPaMOTHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

Ognadenue ynugepcanbHbIMu yueOHbIMU NOZHACAM ENbHBIMU OCUCMEUAMU:

YCTaHABIIMBATh NPUUYMHHO-CJIEICTBEHHBIE CBA3M B XOJI€ YCBOCHHUS MAaT€MaTH4YECKOIro
MmarepHaa;

BBISIBJIATH 1€(ULINT JAHHBIX, HEOOXOAUMBIX JUUISl pEICHUs [TOCTABJIEHHOM 3a/1a4H;

C MOMOIIBIO YYHUTENS BEIOUPATh CIIOCOO pelIeHus MaTeMaTH4ecKoi 3ajauu (CpaBHUBATh
BO3MO>KHbIE BapUAHThI PEILICHU);

IPUMEHATh U NPeoOpa3oBbIBaTh 3HAKM M CHUMBOJIBI B XOJ€ PEIIEHUS MaTeMaTUYECKUX
3aj1a4;

yCTaHAaBJIMBATh UCKOMOE U JIaHHOE IIPH PELICHUH MaTEMaTHUECKOH 3a1auu;

MIOHUMATh U UHTEPIIPETUPOBATh HH(POPMAIIUIO PAa3IUYHBIX BUAOB U (POPM IPECTABICHNUS;

WTIOCTPUPOBATh pellaeMble 3a/1auu TpapuuecKUMH CXeMaMH;

3¢ (HEeKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh NUH(POPMALIHIO.

NOHMMaThb M HCHOJb30BAaTh MaTEeMAaTUYECKHE CpEACTBA HArJSAHOCTH (rpaduky,
Jarpammbl, TaOJIUIIbI, CXEMBI U Jp.) A7 WIIOCTPALUU, HHTEPIPETALUY, apTyMEHTAIUH.

O¢nadenue ynugepcanbHbIMU y4eOHbIMU KOMMYHUKAMUGHBIMU 0CUCMEUAMU:

OpPraHM30BbIBATh y4€OHOE COTPYJHUYECTBO M COBMECTHYIO JEATEIbHOCTh C YUUTEIEM U
CBEPCTHHUKAaMH B IIPOIIECCE PELLIEHUS 3a/ay;

B3aMMO/ICIICTBOBATh U HAXOUTh OOIIHE crIOCOObl pabOThI; paboTaTh B rpyIIe: HaXOAUTh
o0r111ee pelieHe 1 pa3pemaTh KOHQJIMKTH HA OCHOBE COTIacOBAaHMsI O3ULIUMH U yuéTa HHTEPECOB;
CIIymath napTaépa; GopMyIupoBaTh, apryMEHTUPOBATh U OTCTaUBaTh CBOE MHEHUE;

MIPOrHO3UPOBATh BO3HUKHOBEHHME KOH(IMKTOB IMPHU HAJMYUHM PA3HBIX TOUYEK 3pEHHUS U
pazpemaTh KOHQIMKTHI HA OCHOBE Y4€Ta HHTEPECOB U MO3ULIUN BCEX YUaCTHUKOB;

apryMEHTHUPOBATh CBOK TMO3MIMIO U KOOPAMHHUPOBATH €€ C IMO3ULUAMHU NAapTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIIeHUs B COBMECTHON AESITENbHOCTH;

BBIMOJIHATH CBOIO 4acTh pabOThL, JOCTHraTh KAueCTBEHHOTO pe3yibTara |
KOOPJAMHUPOBATh CBOM JEUCTBUS C JPYTUMH YIEHAMH KOMaH/IbI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJa B OOIIMIA TPOAYKT.

Ognadenue ynugepcanbHbIMu yueOHbIMU PEYIAMUGHBIMU OCUCINGUAMU:

CTaBUTh 1EJHM, BBIOMpaTh U CO3AAaBaTh ANTOPUTMBI JUISI pEUICHUS Yy4eOHBIX
MaTeMaTUYECKHUX MPoOIeM;

IUIAHUPOBaTh M OCYUIECTBIIATH JEATEIbHOCTb, HAIPABJIECHHYI0 HA pElICHHE 3aaad
UCCIIEI0BATEIBCKOTO XapaKTepa.



dbopMynupoBaTh U yIOepXKUBaTh  y4eOHyIO  3amady, COCTaBlsATh IUIAH U
MMOCJICIOBATEILHOCTE JCHCTBUM;

OCYIIECTBISATH KOHTPOJIb IO 00pa3iy ¥ BHOCUTh HEOOXOIUMbIC KOPPEKTHBEI;

KOHTPOJIMPOBATH MPOLIECC U PE3YNIbTAT YICOHOW MaTeMaTUUECKON JIEATeIbHOCTH;

aJICKBATHO OLIEHUBATH MPABUIIBHOCTH UJIM OIIMOOYHOCTH BBIMTOJIHEHUS Y9eOHOM 3a1a49u, e
00BEKTUBHYIO TPYJHOCTh U COOCTBEHHBIC BO3MOKHOCTH €€ PeIIeHNS,

CJIMYATh CIIOCO0 JIEHCTBUS M €r0 Pe3yabTaT ¢ 33JaHHBIM 3TAJIOHOM C IIeJIbI0 OOHAPYKEHUS
OTKJIOHECHHMH U OTJIMYHI OT dTajJ0HA.

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

MMOHUMATh TPHUYMHBI, IO KOTOPHIM HE OBUI JOCTUTHYT TpeOyeMbIi pe3ynbTaT
JESITEIIbHOCTH, ONPEENISATh MO3UTUBHBIC U3MCHCHHS U HAIIPaBIICHUs, TPEOYIOIUE AaabHEHIIeH
padoTHI;

peryaupoBaTh Cloco0 BBIPAKEHUS SMOIUH.

NPEJAMETHBIE PE3YJIbTATHI

Pe3ynbratel ocBoeHus yueOHoro npeameta «MaTemaTrka (BKIto4yas anredpy, reoMeTpuIo,
BEPOSATHOCTh M CTATHCTUKY)», PACHpPEIEICHHBIE MO ToaaM OOydYeHHs, (OPMYIUPYIOTCS II0
NPUHLINITY 100aBIEHUS HOBBIX PE3yJbTaTOB OT TOfla K rojly, y>K€ Ha3BaHHbIE B MPEIbIIYIINX
rojax TMO3UIMH, KaK TPAaBWJIO, JIOCIOBHO HE IOBTOPSIOTCS, HO YUUTHIBAIOTCS (pPE3yJbTaThl
OUYEPEIHOTO ro/ia MO0 YMOTYAHHUIO BKIIOYAIOT PE3YNbTaThl MPEABLAYIINX JIET).

IJIAHUPYEMBIE ITPEJJMETHBIE PE3YJIbTAThI OCBOEHUS PABOYEN

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

OcBoenne yueOHOro Kypca «AnredOpa» Ha YpOBHE OCHOBHOTO 00IIero oOpazoBaHUs
JIOJKHO 00eCIieunBaTh JOCTHIKEHUE CIISAYIONINX MTPEIMETHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB:

7 KUIIACC

Yucna u evluucnenus

BeinonHATe, coderas yCTHblE M NUCbMEHHbIE NPUEMBI, apu(pMeTHYeCKue NEUCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxoauTh 3Ha4eHMsI UMCIOBBIX BBIPAKEHUH; NPUMEHATH pa3HOOOpa3HbIE CHOCOOBI U
npuéMbl  BBIYMCICHUS 3HAYEHMH JPOOHBIX BBIPQKEHUM, COJEp)KaIlUX OOBIKHOBEHHbIE U
JIECSITUYHBIE TPOOH.

IlepexoauTb OT OXHOM (opMBI 3amucu 4ucen K ApYyrod (MpeoOpa3oBBIBATH JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECITUYHYIO, B YACTHOCTH B OECKOHEUHYIO JAECATUUHYIO Ipo0b). CpaBHUBATE U YIOPSAI0YHBATH
paluMoOHAIbHBIC YUCIIA.

OxpyryisTh unca.

BBINONMHATE NPUKHUIIKY U OLIEHKY pe3yJbTaTa BHIYMCIEHUH, OIIEHKY 3HaYEHUI YMCIIOBBIX
BBIPAKCHU.

BoinonHATe A€MCTBHUSL CO CTENEHSIMM C HaTypaJlbHBIMHM IIOKa3aTelsiMu (C Omopoil Ha
CIPaBOYHYIO HH(POPMALIHIO).

[IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3I0kKEeHHE Ha MHOYKUTEIN HAaTypaJIbHbIX YHCEI.

Pemare mpocrelinye NpakTUKO-OPUEHTHPOBAHHBIE 3a]lau, CBSA3aHHBIE C OTHOLIEHUEM
BEJINYMH, IPONIOPLUOHAIBHOCTBIO BEJIMYUH, TPOLEHTAMH; HHTEPIIPETUPOBATD PE3YJIbTAaThl PEILICHUS
3a7a4 ¢ y4€TOM OrpaHMYCHUH, CBSI3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

Anzedopauueckue sviparxcenus

OpueHTHpOBATECS B MOHATHAX M ONEPHPOBATH Ha 0a30BOM YpOBHE anreOpanveckoil
TEPMHUHOJIOTUEN U CUMBOJIUKOM.

HaxonuTs 3HaueHust OyKBEHHBIX BBIPAKEHUH MPU 33JJaHHBIX 3HAUCHUSIX IEPEMECHHBIX.

BeImonHATE mpeoOpa3oBaHus LENOro BbIPAXKEHHUs B MHOTOYIECH NIPUBEICHUEM MTOT00OHBIX



CJIaraeMbIX, PaCKPbITHEM CKOOOK.

BbInONMHATE yMHOXKEHHE OJHOYWIEHAa HAa MHOTOWIEH W MHOTOWIeHa Ha MHOTOYIEH,
OpUMEHATh (OPMYJBI KBaJIpaTra CyMMbl M KBajJpara pa3sHOCTH (C OMOpOW Ha CIPaBOYHYIO
nHpopManu).

OcCylecTBIATh Pa3sIoKEHUE MHOIOWIEHOB HAa MHOXHTENIU C IOMOILBIO BBIHECEHUS 32
CKOOKM OOIIero MHOXKUTEIIS, TPYINITUPOBKU ClIaraeMbIX, MPUMEHEHUs (opMya COKpaIEHHOTO
YMHOEHHS (C OTIOPOi Ha CIIPaBOYHYIO HH(POPMALIUIO).

[IpumensTh mnpeoOpa3oBaHHs MHOTOUYICHOB JJIsi pEUICHHs pa3jMyYHbIX 3ajad u3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHOM TPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEN ¢ HATypalIbHBIMU MTOKA3aTEISIMU 1711 IPeoOpazoBaHus
BBIPQXCHHH (C OMOPOH Ha CIIPABOYHYIO HH(OPMAITHIO).

Ypaenenus u nepasencmea

Pemars nuHENHBIE YypaBHEHUSI C OJAHOW MEPEMEHHOM, MPUMEHSS MpaBUia MEpPexoa OT
UCXOJHOTO ypaBHEHUSI K PaBHOCWIBHOMY eMmy. [IpoBepsiTh, sIBIS€TCA M YHCIO KOPHEM
YpaBHEHHUS.

Nwmets npencrasienue o rpaduyueckux METOAax MpU PElIeHUH JIMHEHHBIX ypaBHEHUH U
UX CHUCTEM.

[TonOupath mpuMepsl Map YUCE, ABISIOIUXCS PEHICHHEM JIMHEHHOTO YPaBHEHUS C IBYMS
NIEPEMEHHBIMH.

Ctpouth B KOOPAMHATHON IUIOCKOCTH TpaduK IJUHEHHOTO YpaBHEHHUS C JBYMs
NEPEMEHHBIMHU; MOJIb3YSICh TPAPUKOM, IPUBOIUTH IPUMEPHI PELLICHUS YPaBHEHUSI.

Pemarp cuctembl IBYX JMHEHHBIX ypaBHEHHI C JByMs MEpEMEHHBIMU, B TOM YHCIIE
rpaduuecku (c onopoil Ha aIropuT™M y4eOHBIX JEHCTBHIN).

CoctaBiaTh (Iocae COBMECTHOTO aHAIN3a) U PelIaTh JMHEHHOE ypaBHEHUE WIN CUCTEMY
JUHEHHBIX YpaBHEHMH 110 YCJIOBMIO 3aJjaul, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOJIY4YECHHBIN pe3yJbTar.

Koopounamut u zpagpuxu. @ynkyuu

N300pakaTh Ha KOOPAMHATHOM TMpPsIMOM TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM
KOOpJMHATaM, JIy4d, OTpPE3KH, WHTEpBaJbl; 3alMiChIBaTh YHCIOBBIE TMPOMEXYTKH Ha
areOpanyeckoM s3bIKe.

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

OnuceiBaTh C MOMOUIbIO (PYHKIIMH W3BECTHBIE 3aBHUCHMOCTH MEXJy BEIUYMHAMU (I10
QITOPUTMY Y4€OHBIX JIEHCTBHIA): CKOPOCTb, BPEMs, PACCTOSIHHE; 1I€Ha, KOJIMYECTBO, CTOUMOCTH;
MIPOU3BOUTENIBHOCTD, BpEMsl, 00bEM pabOTHI.

HaxonuTs 3HaueHune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmatp rpaduyecknii cocod MpeacTaBlICHUs] U aHaIN3a WHPOpPMaIUK;, U3BIEKATh U
UHTEPIPETHPOBATH HHPOPMAIIUIO U3 TPa(QUKOB peaNbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

8 KUIACC

Yucna u évluucienus

Hcnonbs3oBath HayanbHbIE MPEICTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YHUCEN IS
CpaBHEHHUS, OKPYIJICHUS W BBIYHUCICHUN;, HM300pakaTh NEWCTBHUTEIIbHBIC YHCIIa TOYKAMHU Ha
KOOPJAMHATHOU IIPSIMOM.

[IpumeHsTh MOHATHE apUPMETHUECKOTO KBAJPAaTHOTO KOPHS; HAXOJIUTh KBaJpaTHBIC
KOPHH, UCTIOJIB3YsI MPU HEOOXOAMMOCTH KAIIbKYJISTOP; BBIOJIHATH IPOCTeHIne mpeoOpa3oBaHus
BBIPAXKEHUM, COJIEPKAIIMX KBAJIpaTHbIE KOPHU, UCTIOJIb3Yysl CBOMCTBA KOPHEH.

Hcnonb3oBark 3amuicu OONBIIUX M MAJIbIX YUCENl C MOMOIIBI0 JCCATUYHBIX ApoOel u
creneHel yucna 10.

Anzedbpauueckue evipasrcenus

[IpuMeHsTh TOHSATHE CTENEHH C LEIbIM IOKAa3aTeleM, BBINOJIHATh MpeoOpazoBaHUs



BBIPAKEHUM, COJEp)KAlMX CTENEHU C LEJIbIM I0Ka3aTeseM (C HCIOJBb30BAHUEM CIIPABOYHOMN
uHpopmanun).

BbINONTHATE HECIOXKHBIE TOXK/IECTBEHHBIE IPe00pa30BaHus PallMOHAIbHBIX BIPAXKEHUI Ha
OCHOBE ITPaBUJI IEHCTBUI Ha/l MHOIOWIEHAMHU U alIreOpandyecKuMu JIpoOsIMH.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH.

[IpumeHnsaTh 1npeoOpa3oBaHUsl BBIPAXKEHUN JUIsI pPELIEHHs Ppa3IM4YHBIX 3a1ad M3
MaTEMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATILHOM MTPAKTUKH.

Ypasnenusn u nepasencmea

Pemarp nuHelHBbIE, KBaJApaTHbIE YypaBHEHHs (C HCIOJb30BAHHEM CIPABOYHOMN
UH(pOpPMAaLMU) U PALMOHAIbHbBIE YPABHEHUS, CBOJAIINECS K HUM, CUCTEMbI JABYX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU.

IIpoBoauTh MpOCTEUIINE UCCIIEOBAHNS YPABHEHUN U CUCTEM YPaBHEHMIL, B TOM YHUCIIE C
NpUMEHEHHEM IrpaUIecKuX MpeICcTaBlIeHUH (YCTaHaBIMBATh, HMEET JIM yPaBHEHUE HITH CUCTEMA
YPaBHEHMH peIIeHus, €CJI UMEET, TO CKOJIBKO, U I1p.) C ONIOPOM Ha aJITOPUTM Y4E€OHBIX ACHCTBUI.

[lepexonuth OT ciioBeCHOW (POPMYIMPOBKU 3adauu K €€ ainredpanyeckoil Mojenu c
IIOMOLIBIO COCTABJICHUS YPABHEHMsI WJIM CHCTEMbl YypaBHEHHWH, HMHTEPIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 33/1a4¥ IIOJIy4CHHBIN PE3YJIbTAT.

IIpuMeHsITh CBONCTBA YHCIOBBIX HEPABEHCTB AJIs1 CPABHEHMUSI, OLICHKH; PEIIaTh JIMHEHHBIC
HEpaBEHCTBA C OJHOM TEPEeMEHHOW M WX CHCTEMBI; JaBaTh TIpadUYecKyl HILTIOCTPAIIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

Dyukyuu

OnepupoBarh Ha 0a30BOM ypOBHE (YHKIMOHAJIbHbIE MOHATHA M A3BIK (T€PMUHBI,
CUMBOJIMYECKHE OO0O3HAYCHHMS); OMPENEATh 3HaueHHE (PYHKIMU IO 3HAUYECHUIO apTyMEHTa;
OIpeIeNIATh CBOMCTBA (PyHKIUH 110 €€ rpaduky.

. K

CrtpouTh TpaduKy dIeMeHTapHbIX (QyHKIMHA BHpa , Y = X5, ¥y = X3,y =+/x , y=-;

X

OMHUCHIBAaTh CBOMCTBAa 4YHUCIOBOW (QyHKIMKU 10 e€ rpaduky (mpu HEOOXOIAUMOCTH C
HaMpaBJIsIOIIEH TOMOUIBIO).

9 KUIACC

Yucna u éviuucnenus

CpaBHUBaTh U YNOPSJOYMBATh PALIMOHAJIBHBIE U UPPALIMOHAIILHBIE YHCIIA.

BoimonuaATe apudMeTnueckue AeMCcTBUS ¢ palliOHaIbHBIMU YHCIaMH, COUYETasl yCTHBIE U
MACbMEHHBIE ITPUEMBI, BBITIOIHATH BEIYUCICHUS C UPPALMOHAIIBHBIMU YUCIIAMU.

Haxonute 3HaueHns CTEeNeHen ¢ UeabIMH MOKA3aTeIsIMU U KOPHEW; BBIUYNCIATh 3HAYCHUS
YHCJIOBBIX BBIPAKEHUMN.

OKpyrisATh AEUCTBUTENBHBIE YHCIIA, BBINOIHATH NPUKUAKY PE3YJIbTaTa BBIYMCIICHHM,
OLICHKY YHCIIOBBIX BBIPAKCHUM.

Ypasnuenusn u nepasencmea

Pemars nMHENWHBIE U KBAJApaTHBIE YPaBHEHUS, YPABHEHNUs, CBOIAIIMECA K HUM, IPOCTEUIINE
JpOOHO-pallMOHANIBHBIE YPaBHEHUSI.

Pemate mpocreiimme cucteMsl IBYX JIMHEWHBIX YPAaBHEHHWM C JBYMsI NEPEMEHHBIMH U
CUCTEMBI IBYX YpaBHEHHI, B KOTOPBIX OHO YPaBHEHUE HE SIBJIAETCS JTMHEUHBIM (110 BU3YyaJIbHON
orope).

Pemate mpocreiile TEKCTOBBIE 3aJaud aireOpanyeckuM CIOCOOOM C  TOMOIIBIO
COCTAaBJICHUS YPaBHEHUS WM CUCTEMBI IBYX YPABHEHHMH C ABYMs IIEPEMECHHBIMHU.

[IpoBOoaNTH IpPOCTEUIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YHUCIIE C
IPUMEHEHHEM IrpaUUecKUX NpecTaBlIeHUH (YCTaHaBIMBAaTh, UMEET JIM ypaBHEHUE UM CUCTEMA
YPaBHEHUH PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemate nnHeliHbIE HEpaBEHCTBA, KBaJpaTHblE HEPAaBEHCTBA; M300paxkaTh peELICHUE
HEPaBEHCTB HA YUCJIOBOU IIPSMOM, 3aIIUCHIBATH PELICHUE C IIOMOLIBIO CUMBOJIOB.



Pemath cHCTeMBI JIMHEWHBIX HEPABEHCTB, CHUCTEMBbl HEPABEHCTB, BKIIIOYAIOIINE
KBAJIpaTHOE HEPABEHCTBO; M300pa)kaTh PEIICHHE CHCTEMbl HEPABCHCTB Ha YHCIOBOI HPSMOIA,
3aIUChIBAThH PEIICHHE C TOMOIIBIO CUMBOJIOB.

Hcrosnp30BaTh HEPABEHCTBA [IPU PELICHUH PA3JIMYHbBIX 3a/a4.

Dyukyuu

Pacnio3HaBath yHKIUHM W3ydeHHBIX BUIOB. [10Ka3bIBaTh CXEMATHYECKH PACIIOIOKECHHE
Ha KOOPIMHATHOM TuIockocTH rpaduko pynkuuii Buga: y =kx, y =kx +b, ,y =ax? + bx +c,y =

k . . .
Xy = Vx, ¥ = ~ B 3aBUCHMOCTH OT 3HAUCHHH KO3 (UIIMEHTOB; ONUCHIBATh CBOMCTBA (DYHKIIU.

Ctpouth M M300paxaTh CXEMATH4ECKH TpadUKH KBaJPATHYHBIX (YHKIHMH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMIA 1O UX TpaduKam.

PacriosnaBate  KBajpaTWuHyl0 GQYHKIOHIO 1O Qopmyie, PUBOIUTH IPUMEPHI
KBaJPAaTUYHBIX QYHKIUH U3 peabHON KU3HU, (PU3UKH, TEOMETPHH.

Apugpmemuueckas u ceomempuueckan npozpeccuu

Pacnio3naBath apupMeTHUECKYIO U TEOMETPUIECKYIO MTPOrPECCHH TPU Pa3HBIX CIOco0ax
3a1aHusl.

BEIMONHATE BBIYMCIIEHUS C HMCIOJB30BaHUEM (OpMys N-ro 4ieHa apu(METHUEcCKOl u
TEOMETPUYECKOW MpPOrpeccHid, CYMMBI IEpBBIX N UIEHOB (C ONOPOH Ha CHPAaBOYHYIO
nH(popMaIuIo).

Pemate 3a1aun, CBS3aHHBIE C YUCIIOBBIMU ITOCIIE0OBATEIBHOCTSME, B TOM YHCIIE 331241 U3
peanbHOM KHU3HU (C UCIOIB30BAaHUEM KAIIbKYIIATOPA, HU(POBBIX TEXHOIOTHN)









TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (IIO TOAAM OBYYEHUS)

Tematuueckoe INIAHUPOBAHUC U KOJIMICCTBC 4aCOB, OTBOAUMBIX HA OCBOCHHUC Ka}KIIOﬁ TCMBI y‘{€6HOFO KypcCa

«AnrebOpa» ananTUPOBAHHON OCHOBHOM 00pa30BaTENbHON MPOrPaMMbl OCHOBHOTO 00IIEro 00pa3oBaHUs
00yJaromxcs ¢ 3aep>KKON TICUXUYECKOTO Pa3BUTHS, B IIEJIOM COBIMAJAIOT C COOTBETCTBYIOUIUM pa3/iejioM paboueit
nporpamMmbl yaeOHOTo Kypca «Anredpa» o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIETO 00Opa3oBaHus

7 KJIACC
KosmnuectBo yacos DJIEeKTPOHHbBIE
HaunmMmeHoBaHue pa3iesioB H TeM nudgpoBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (icpp )
NMporpamMmMbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 Yucaa u BeIUMCIeHU. PalimoHalbHbIE o5 1 0 bubmnoreka IIOK
qucia https://m.edsoo.ru/7f415b90
bu6anoreka LIOK
0
2 AnreOpandeckue BoIpaKeHUs 27 1 httns://m.edsoo.ru/7f415b90
bu6anoreka LIOK
0
3 ¥ paBHCHHS H HEPABCHCTBA 20 . https://m.edsoo.ru/7f415b90
bu6anoreka LIOK
. 0
4 Koopamwatst u rpaguici. Gyniciun 24 . https://m.edso0.ru/7f415b90
bu6nuorexa [IOK
0
> Tosopenne i 06obmerme 6 . https://m.edsoo.ru/7f415b90
BIIEE KOJIMYECTBO HACOB I1
OBII] 0) CTBO HACOBIIO 102 5 0

I[TPOTPAMME



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

8 KVIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu@ppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
bub6nmoreka [IOK
. 0 0
1 Yucna u Beruucinenus. Ksagparaeie KOpHH 15 https://m.edsoo.ru/7f417af8
Uucna u BeruucieHus. CTeneHb ¢ UeabiM bubnuoreka [{OK
2 7 0 0
II0Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BhIpaxKeHHs. 5 1 0 bubmmoreka [JOK
KBanpaTHbiii TpEéxuieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKe BEIPaKCHUS. 15 1 0 Bu6moreka [JOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 0 bubnnorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 0 0 bubmuoreka [JOK
yYpaBHEHUHU https://m.edsoo.ru/7f417af8
bubmmoreka IIOK
. 0
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
8 D . 5 0 0
YHKUHH. OCHOBHEIC MOHATHA https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
9 o 4 9 0 0
yHKUHH. THCIOBHIE GyHKUAH https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 II 6 1 0
OBTOpEHHE i 060bmenHe https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0 0



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

9 KVIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Uucna u Berunciienus. JlelicTBUTENbHEBIC bubnuorexa [JOK
1 9 0 0
qucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 0 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 0 bubnnoreka [JOK
ypaBHEHUU https://m.edso0o.ru/7f419d08
bubmuoreka [{OK
. 0
4 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 1 https:/m.edsoo.ru/7f419d08
bubnuoreka [{OK
) 1 1 0
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoteka IIOK
q 1 1
6 HCIOBBIE TTOCJIEN0BATEILHOCTH 5 0 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 0 bubnmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0



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










7 kaacce (ae meHee 102 1)

HaszBanue

pasneia (Tembl)
Kypca (4ucio

OcHoBHOe coepKkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
Yucaa u [ToHsTHE PaIMOHATILHOTO YUCIIA. CucTteMaTH3UPOBATH U 000ralmaTh 3HAHUSI 00 OOBIKHOBEHHBIX
BBIYHCJICHHSI. ApudmeTndeckne AeUCTBUS C PallMOHAIBHBIMU YHCIAMHU. U JICCATUYHBIX JAPOOSX.
PanmoHanbHbIE CpaBHeHUe, yIOPSAIOYNBAHNE PAIMOHAIBHBIX YHCEI. CpaBHUBATBH M YNOPSAA0YUBATH APOOU, MPeoOPa30BBIBAS MIPU
YHCcIa CrermneHb ¢ HaTypalbHBIM MTOKA3aTEJIEM. HEOOXOIUMOCTU  JECSITUYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 u) Pemenrie OCHOBHBIX 3a7ay Ha JpoOH, MPOIEHTHI U3 PEallbHOM | OOBIKHOBEHHBIE B JIECATUYHBIC, B YACTHOCTH B OECKOHEUYHYIO

MPAKTUKH.
[Ipyu3Haku  AEIUMOCTH,  Pa3JIOKECHUS
HaTypaJbHbIX YHCEIL.
Peansnbie 3aBHUCUMOCTH. IIpsimas
MPONOPIIMOHATBHOCTH.

MHOXHUTCIIN

JECATUYHYIO 1pOOb.

IIpumensitTe  pasHooOpasHble  CHOCOOBI M NPHUEMBI
BbIYNCJIEHNS] 3HAYEHU APOOHBIX BbIPAXKEHUI, COIECpPKAIINX
OObIKHOBEHHBIE M  JECSATHYHbIE JApOOU: 3aMEHATh IpHU
HEOOXO/JMMOCTH  JECATUYHYIO  JApoOb  OOBIKHOBEHHOH U
OOBIKHOBEHHYIO JI€CATUYHON, MPUBOJIUTH BbIpaxeHHe K (opme,
HauOonee yIAOOHOM Ui  BBIUMCIEHHUH, MNpeoOpa3oBbIBATH
JpOOHBIE BBIPAKEHHUS HA YMHOXXEHHME M JIEJICHUE JEeCATUYHBIX
Ipo0eil K IEHCTBUAM € LENBIMU YUCIaMU (TIpU HEOOXOJMMOCTH C
HaMpaBJIsIONIEi TOMOUIBIO).

IIpuBoauTh 4YMCIOBBIC W OyKBEHHbIC NMPHMEPbI CTEICHU C
HaTypaJIbHbIM IIOKa3aTesieM, OOBSCHSS 3HAU€HHUS OCHOBAHUS
CTENIEHM M II0KAa3aTessl CTENEHH, HaXOAWTh 3HAUYECHUs CTEIECHEN

Brza a" (a — mr000€ parroHaNIbHOE YHCI0, N — HATypalbHOE
YHUCJI0) C ONTOPON Ha CITPABOYHYIO HH(POPMAIIHIO.

[ToruMate cMbICa 3anmMCH OOJBIIMX YHCEJ € MOMOIIbIO

AeCATUYHBIX Apoleil U cTeneHel uncaa 10, npumMeHsATs UX B

peajibHbIX CUTYaI[HAX.

IIpuMeHATH TPU3HAKH JACTIMMOCTH, Pa3JI0KEHHS HA MHOXKHUTEIN
HaTypaJbHbIX YHCET.

Pemates npocreiinye 3a1a4u Ha 4aCTH, IIPOLICHTHI, IIPOIIOPLUH,




Ha HaXOXKJIeHUE IpoOH (MPOLIEHTA) OT BEJIMYUHBI U BEJIMYUHBI 11O
e npobu (TpoIeHTy), TpoOu (MPOIEHTa), KOTOPHIH COCTaBISET
ogHa BenuuuHa oOT Jpyrod. IlpuBoauth, pa3duparw,
OIIEHUBATH PA3IIUNYHBIC PEIICHUS, 3alMCH PEIICHUN TEKCTOBBIX
3ajad.

Pacno3zHaBaTh U 00BSICHATH, ONIUPASACH HA ONIPEACTICHUS, IPSIMO
MPOIMOPLUOHANIbHBIE u o0OpatHO MPOIOPLUOHANILHBIE
3aBUCHMOCTH MEXKIYy BEIMYMHAMU; MPUBOAUTH MPUMeEPBI dTUX
3aBHUCHUMOCTEHl M3 peallbHOTO MHpa, U3 JPYTHX Y4eOHBIX

IIPEIMETOB.
Pemarp npocreiilie NMpakTHKO-OPHMEHTHPOBAHHbIE 3aJa4u
Ha  Japo0W, TNPOUEHTbI, TMNPAMYKW H  00paTHYIO

NPONOPUHOHAJIBLHOCTH, TPONOPLMH.

Aaredpanuyeckue
BbIpaKeHUsl
(27 4)

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

[TpeoOpa3oBanue OYKBEHHBIX BBIPAXKEHUH, paCKphITHE CKOOOK
U TIPUBEJIEHUE MOAOOHBIX CllaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTeeM.
MHOro4JIeHBI. Crnoxenue, BBIYUTAHUE, YMHOKEHUE
MHOTOWIEHOB.  DOpMyJsbl  COKPAIIEHHOIO  YMHOKEHHS.
Pa3noxxeHne MHOTOWIEHOB Ha MHOXKUTEH.

OBaaners Ha 0azoBoM YPOBHE anreOpanvecKoi
TEPMHUHOJIOTHE W CHMBOJHMKOI, MPUMEHATH e B Ipolecce
OCBOEHHS yueOHOro MaTepHana.

Haxoauth 3HaueHHs OyKBEHHBIX BBIPRXKEHUN TNPHU 3aJJaHHBIX
3HAYECHUSIX OYKB; BBITTOJHATEH BEIYMCIICHUS 110 (hOpMyIaMm.
BbinosHATL npeoOpa3oBaHus 1EJIOT0 BbIPaXKEHHUSI B MHOTOWJIEH
MIPUBEICHUEM MTOJOOHBIX ClaraeMbIX, pACKPBITHEM CKOOOK.
BbINOJHATL yMHOKEHHE OJHOWIEHA HAa MHOTOWIEH U
MHOTIOWJIeHa Ha MHOTOYJICH, NMPUMEHAITh (HOopMysbl KBajpaTa
CyMMBbl M KBaJpaTa pa3HOCTH C OINOpPOW Ha CIPaBOYHYIO
HH(pOpMAaLIHIO.

OcymecTBaATh PA3I0KEHUE MHOTOWIEHOB HAa MHOXHUTEIU
yTEM BBIHECEHUS 32 CKOOKH OOIIEro MHOXKUTEJS, TPUMEHEHUS
dbopMynbl  pa3HOCTH KBaJIpaToB, (OpPMYJT COKpaIIEHHOTO
YMHOXKEHUS C OTIOPOl Ha CIpaBOYHYIO HH(POPMALIUIO.
IIpumensite mnpeoOpa3oBaHHE€ MHOTOUYIEHOB JUIsl peIleHUs
Pa3IMYHBIX 3aaa4 N3 MATCMATHKH, CMCEXKHBIX MNPEAMETOB, H3
peanbHON NMPAKTHUKHY.

3HAKOMHTBCS € MCTOPHUEH Pa3BUTUS MAaTEMATHUKH.




YpaBHeHus
U HEPaBEHCTBA
(20 u)

VYpaBHeHue, IpaBuiIa npeoOpazoBaHus yYpaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHECHU.

JIuHeitHoe ypaBHEHHUE ¢ OJJHOM IEPEMEHHOM

IIEPEMEHHOM, PEIICHHE JIMHEWHBIX ypaBHEHUH. Pemenne 3ana4
C IOMOLIBIO YPaBHEHUM.

Jlunelinoe ypaguenue c 08yMs NePEeMEHHbIMU U €20 Zpapuk.
Cucrema 1ByX JINHEWHBIX YPAaBHEHUU C ABYMS IIEPEMEHHBIMH.
Pemenue cucrem ypaBHEHWH CIIOCOOOM IIOJCTAaHOBKH U
CIIOCOOOM CIIOKEHHS.

Pemiate nuHEHHOE YpaBHEHUE C OJHOM IIEPEMEHHOW, IPUMEHAS
NpaBHJIa [Iepexo]a OT UCXOAHOTO YPAaBHEHUS K PABHOCUIIBHOMY
eMy Oozee nnpocroro Buja. IIpoBepsiTh, siBiIseTCS 1M KOHKPETHOE
YHCJIO KOPHEM YPaBHEHUS.

ITopOupars npuMepnl map 4YuCell, SBISIOLUXCS PELICHUEM
JIMHEHHOIO YPaBHEHUS C ABYMsI [IEPEMECHHBIMH.

CTponTh B KOOPAWHATHOH IUIOCKOCTH TpaduK JUHEHHOTO
YpaBHEHUS C JIByMS IE€pPEMEHHBIMH (IpU HEOOXOIMMOCTHU C
UCIOJIb30BAHUEM CMBICIIOBOM OIOpBI); MOJIB3YACH TpaduKoM,
NPUBOAUTH IPUMeEPHI PELICHUS YPABHEHUS.

HaxoauTh pemieHue CHCTEMBI JBYX JIMHEHMHBIX YPaBHEHHUH C
JIBYMs1 [IEPEMEHHBIMH C OIIOPO Ha aITOPUTM YU€OHBIX JEHCTBUI.
CocTaBJiAITh U pemiaTh YpaBHEHUE WINM CUCTEMY YPaBHEHUM 110
YCIIOBUIO 3aJaud, WHTEPIPETHUPOBAaTh B COOTBETCTBHM C
KOHTEKCTOM 3a/lauyd IIOJy4EHHBIM pE3yJbTaT C OINOpOM Ha
BOIIPOCHBIN IUIAH.

Koopannarsl
U rpaguku.
DOyHKIUUHA
(24 )

Koopaunara Touku Ha npsiMoid. YnucI0BbIE IPOMEKYTKH.
PaccrosiHue Mexxay 1ByMs TOYKaMHU KOOPAUHATHOU MPSMOUN
IIpssMoyrosibHas cucTeMa KOOpAWHAT Ha IJIOCKOCTH. [Ipumepsbt
rpauKoB, 3aJaHHBIX (hopMmynamu. UTeHne rpaguKoB peabHbIX
3aBUCUMOCTEN.

[Tonstue ¢ynkuuu. I'papuk dynkuuu. CBoHCTBA (QYHKIIHIA.
Jluneiinas  gynkuus. Iloctpoenue rpaduka JTUHEHHOI
bynkimu. ['paduk Gyakmuun y = kx + b.

H3o0paxath Ha KOOPJMHATHOU IpsAMOM TOYKH,
COOTBETCTBYIOIIME 33aJaHHBIM KOOpIHMHATAM, JIy4d, OTPE3KH,
MHTEPBAJIbl; 3alIMCHIBATh UX HA AJIT€OpPandecKoM sI3bIKE.
OTMeuyaTh B KOOPAMHATHON NMJIOCKOCTH TOYKH 1O 3aJlaHHBIM
KOOpJAWHATaM; CTPOUTHh T'paUKHA HECIIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (QOpPMYyJIaMH, B TOM YHUCIIE C TIOMOIIBI0 IH(POBBIX
nabopaTopuil.

I[pumensiTh, U3y4aTh NPeUMYIECTBA, WHTEPNPETHPOBATH
rpaduuecKuil crocod npencTaBleHus U aHaIKu3a pa3sHooOpa3Hoi
KU3HEHHOH HH(pOpMAIIHH.

OcBauBaTh Ha 0a30BOM YPOBHE NMOHATHE (QYHKIUH, OBJIAI€BATh
(GYHKIIMOHAJIBbHOW TEPMHUHOIOTHEH.

Pacno3unaBatsb nuHeiiHyto QyHkiuio Y = kx + b, omuceiBaTh eé
CBOMCTBa B 3aBHCHUMOCTU OT 3Ha4eHUH kodddurmentoB K u b
(mpu HEOOXOAMMOCTH C OMOPOM HA ANTOPUTM MPABUIIA).
Crpoutsh rpaduku nuHeliHON GyHKInd, QyHKIH Y = KX + b




Hcnoab3oBaTh nugpoBbie pecypcebl i IOCTPOSHUS IpaduKoB
(GYHKIMA ¥ U3y4EHUs UX CBOMCTB.

[TpuBOIUTH MpUMEPHI JIMHEHHBIX 3aBUCUMOCTEH B PeaIbHBIX
mpoleccax U sBICHUSX.

IloBTOpEHUE
H 000011IeHTE
(6 1)

[ToBTOpEHHE OCHOBHBIX MMOHSATHH M METOIOB Kypca / Kiacca,
00001IeHE 3HAHUHA.

BpiOuparb, npPUMEHATH  CHOCOOBI  CPAaBHEHUS  YHCEII,
BBIUUCIICHUH,  NpeoOpa3oBaHU  BBIPAKEHHH,  pEIICHUS
YpaBHEHUN TPU HEOOXOJMMOCTH C HAMPABJIAIOIIEH TOMOIIIBIO.
OcyumecTBaAATh CAMOKOHTPOJIb BBINOJHAEMbIX JEUCTBUM U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCICHUH, MpPeoOpa3oBaHUM,
IIOCTPOEHHUH.

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

Pemats mnpocreiilime TeKCTOBbIe 3a/a4M,
BbIOUPATH CIIOCOOBI PEILICHUS 3a/1a4H.

CpaBHUBATDb,

8 kmacc (a#e menee 102 u)

HazBaunue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE coaep:xaHue

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH

4acoB)
Yucaa u KBaznpatHslit kopenb u3 uucna. [lonamue 06 uppayuonansHom | @opmMyJIMpoBaTh OINpeae/ieHHe KBaIPaTHOTO KOPHS M3 4HCHa,
BbIYHCJICHHS. yucne. /lecamuunvle npubIUMCEHUS UPPAYUOHATILHBIX YUCEL. apu(MeTHyecKkoro KBaJpaTHOrO KOpHS MPH HEOOXOAMMOCTH C
KBanparnsie Heticmeumenvnulie uucna. CpasHenue 0elicmeumenvhbix Yucesl. | BU3yaabHON OIMOPOH.

KOPHHU

Apudmernueckuil KBaapaTHBIN KOPEHb.

IIpumeHSITH onepanuio M3BJICYEHUS KBAJpPaTHOTO KOPHS U3




(15 u) VpaBHeHue Buja X> = a. YHCIIa, HCMOJIb3Ysl TPU HEOOXOMMOCTH KAJIbKYJISITOP.
CoiicTBa apuMeTHIeCKuX KBaJIPaTHBIX KOpHel. | OneHMBaTh  KBaJpaTHbIE KOPHH LEJIBIMH  YHCIAMU |
[IpeoOpa3oBaHue  YHCIOBBIX  BBIPAKECHUH,  COJEPIKAIIUX | IECATUYHBIMU IPOOSIMH.
KBaJpaTHbIC KOPHH. CpaBHUBaTL M YNOPSAA0YHUBATH  pallMOHAJbHBIE U
MppalMOHANIbHBIC YHCIIA, 3allMCAaHHbIE C MTOMOUIbIO KBaJIPaTHBIX
KOpHEH NMpH He0OXOAUMOCTH C HANPABJISIOIIEH TOMOIIBIO.
HccnegoBaty ypaBHEHME X2 = d, HAXOIUTh TOYHBIE H
npubimkEHHbIe KOpHU 1ipu a > 0.
HccaenoBars cBOMCTBA KBAaJpaTHBIX KOPHEW, IPOBOAS
YHCIIOBBIE SKCIIEPUMEHTHI C HCIOJIb30BaHUEM KaJIbKYJIATOpPA
(KoMTIBIOTEPA).
[IpumensaiTh cBolicTBA apudMeTHYeCKMX KOpHeil s
npeodpa3oBaHNs BbIPAKEHHIA.
BbinosHATL mnpocreiiline 1npeoOpa3oBaHUsl  BBIPAKCHHUI,
coJepXKalx KBaJgpaTHbIE KOPHH. BbIpaxkaTh NepeMEHHBIC U3
reOMeTpUYECKUX U Ppu3ndeckux GopMyll Npu HEOOXOAUMOCTH C
OIOPOH Ha MPABUIIO.
BbIuucasTh 3HAYEHUs BBIPAKCHHUN, COACPIKAIINX KBaJpaTHBIE
KOPHM, UCTIOJIb3YsI IPU HEOOXOJUMOCTH KaIbKYJIATOP.
Hcnonb3oBath B XO0I€ pelIEHUS 3a7ady  dJIEMEHTapHbIE
NPE/JCTAaBICHUS, CBS3aHHbIE C NPUOTMKEHHBIMU 3HAYECHUSMHU
BEJIMYMH.
3HaKOMUTHCS C UCTOPHEN Pa3BUTHA MAaTEeMATHKHU.
Yucaa u Crenenb ¢ 1enbIM nokaszareneM. CTaHgapTHas 3auch yncna. | @opMyJIMpoBaTh onpeie/ieHne CTEIICHH C IIeIBIM TI0Ka3aTeneM
BbIYHUCJICHHS. Pa3zmepsl 00bEKTOB OKpYKaroIero Mupa (0T 3JIeMEHTapHBIX | (IIpH HEOOXOAMMOCTH 110 BU3YyalIbHOM omope).
Crenenn YacTHUIL 10 KOCMUYECKHX 00BEKTOB), JUIMTEIBHOCTH TpoiieccoB | [IpeacTaBiasiTh 3anuch OOJBIINX W MAJTBIX YUCET B CTAHIAPTHOM
¢ HeJbIM B OKpY’KaroIlleM MHpE. Buze. CpaBHUBATh 4YuWClIa U BEJIWYMHBI, 3alHMCaHHbBIE C
nokasareJjieM CBoIiCTBa CTETIEHU C IIEJIBIM TIOKA3aTEeIEM. UCIoJIb30BaHueM crenenu 10.
(7 9) Hcnoab30BaTh 3amMch 4YHCEN B CTaHJAPTHOM BHJIE IS

BBIPAXEHHUSI pa3MepoB OOBEKTOB, IJIUTEIBHOCTH IMPOLIECCOB B
OKPY’KaIOIIEM MUDE.
®opmy/IMpPOBaTh, 3aNMCHIBATL B CUMBOJIMYECKOl (opme u




NI CTPUPOBATL IIPUMEPpaMu CBOICTBa CTEICHU C O CJIbIM

nokaszareneM  (IpU  HEOOXOIUMOCTH C  HCHOJIb30BAaHHEM
BU3YaJIbHOU ONOPBHI).
IIpuMensiTe  cBoOlicTBAa  CcTemeHW JUIsl  IpeoOpa3oBaHUs

BBIpa)KeHI/If/’I, CoACpKauUx CTCICHU C LECJIbIM IIOKa3aTcjieM C
HUCIIOJIB30BaHHUEM CHpaBOqHOfI I/IH(l)OpMaLII/II/I. BoInoanaTns
JeHCTBUA C quciiaMy, 3allMCAaHHBIMM B CTaHAAPTHOM BHIC
(YMHO)I(GHI/Ie, JCJIICHUC, BO3BCACHUC B CTGHGHB).

Aareopanyeckne | KBanparueii TpéxwieH. PasnokeHne kBaapaTHOro TpéxuicHa | Pacmo3HaBaTh — KBaApaTHBIM — TpEXUJEH,  YCTaHABJIMBATh

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

KBaaparublii PacknagpiBaTh HA MHOMKHUTEIHM KBaJpaTHBIM TPEXWIEH C

TPéxwieH HEOTPULATENIbHBIM JAUCKPUMHUHAHTOM IIPU HEOOXOJUMOCTH C

(5 9) OIOPO¥i Ha aJITOPUTM ITPaBHJIA.

Aareopaunyeckue | AnreOpamdeckast ApoOb. [lomycTuMBble 3HaYE€HUs IIEPEMEHHBIX, | 3anuchbIBaTh areOpanyeckue Boipaxkenus. HaxoauThb o6nacth

BbIPAsKEHUSI. BXOJIIINX B anredpandeckue BoipaskeHus. OCHOBHOE CBOMCTBO | OTIPEAETICHUS PAllMOHAIEHOTO BBIPAKEHUS.

Adaredpanyeckasi | anreOpanyeckoit 1poou. CokpaiieHue apooeil. BbInoHATL YHCIIOBBIE MOJCTAHOBKA W BBIYMCJIAATH 3HAUCHHE

ApoOL CnoxeHue, BBEIYHTAHUE, YMHOKEHUE u JIeJIeHre | JpoOU, B TOM YHUCIIE C TIOMOIIBIO KAJIbKYJISATOpA.

(15 9) anreOpamyeckux japoOeii. IlpeoOpazoBaHue BbIpakeHUi, | @oOpMyJIMPOBATH OCHOBHOE CBOMCTBO alreOpandecKoi Ipoou u

coJiepKalux anreopanyeckue Jpoou. NPHUMEHSATHb €ro Ui IpeoOpa3oBaHus JpoOei.

BbInoyHATL JelicTBUS ¢ aireOpandyeckuMH JpoOsiMH  TIpH
HEOOXO/JMMOCTH C Hampapjstomed nomousto. [IpuMeHsaTh
npeoOpa3oBaHus BBIPAKEHUHN NJisi pelieHus 3aaad. Buipaxarh
nepeMeHHble u3 (opmyn (PU3NYECKUX, TEOMETPUUYECKHX,
OTNHUCHIBAIONIUX OBITOBBIC CHUTYallMHM) TPH HEOOXOIUMOCTH C
HaIIPaBJIAIOLIEH TOMOILBIO.

YpaBHeHnust KBanpatHoe ypaBHeHue. Henonnoe kBagpaTHoe ypaBHeHHE. | Pacmo3HaBaTh KBapaTHBIC YPaBHEHHUS.

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

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

YPaBHeHUA JIpOOHO-PAlIMOHAIBHBIE YPABHEHHUS. UCIIOJIb30BAaHUEM CIIPABOYHON MH(POPMALIUN).

(15 9) Pemenne TEKCTOBBIX 3aJad € TOMOIIbIO KBajapaTHbIX |[IpoBoaMTH mpocTeiilide  WcCaeAO0BAHMA  KBaJAPATHBIX




YpaBHEHUU.

YpaBHEHUU.

Pemath ypaBHeHuUs, CBOASIINECS K KBAaJPAaTHBIM, C ITIOMOLIbIO
npeoOpa3oBaHM U 3aMEHOM MMEPEMEHHON C OMOPOH Ha ATOPUTM
MpaBuIIa.

Ha0uogats ¥ aHAJIM3MPOBATBH CBSI3b MEXKIY KOPHSIMHU H
K03 pHLIHEeHTaMU KBAJPAaTHOTO YpaBHEHUSI.

Ilpumenamoe  meopemy  Buema 0N peulenus 3a0ay
(c ucnoav3osanuem obpaszya).

Pemiath TekcTOBBIe 3agauyM anreOpanyeckuM CHOCOOOM:
MEPEXO/IUTh OT CJIOBECHOH (HOPMYIHMPOBKM YCIOBHUS 3aJaud K
aireOpanveckoil MoJeiau MyTEM COCTaBJIEHMsI ypaBHEHHs (IIpU
HEOOXOUMOCTH C  HaIpaBJSIONIEd TOMOINIbIO);  pellaTh
COCTaBJIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH PE3yJIbTaT.
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHSI aIreOpBhI.

YpaBHeHnus JluneitHOe ypaBHEHHE C ABYMs MEPEMEHHBIMHU, €ro rpaduk,|Pacmo3zHaBaTh JTUHECHHBIC YPABHEHUS C IBYMSI IIEPEMEHHBIMHU.
U HepaBeHCTBA. IIPUMEPHI PELIEHUS YPABHEHUH B LIEJIBIX YUCIAX. Ctpouth rpaduKu JIMHEWHBIX YpPaBHEHHH, B TOM YHCIIE
Cucremsl Pemenune cuctem ByX IJIMHEHHBIX YpaBHCHHWHA C JBYMsI|HCHOJIb3ysi HUGpoOBbIe pecypcbl (P HEOOXOIUMOCTH C
YPaBHEHUM NEpEMCHHBIMH. [IpUMephl PEIICHUsT CHCTEM HEIMHEHHBIX | ONOPON Ha alrOPUTM Y4EOHBIX AEHCTBHM).
(13 u) YpaBHEHUH C IBYMs IEPEMEHHBIMH. Paznmyares napanienbHble U MEPECEKAIOIIUECS MPSIMBIE MO UX
I'paguueckass  unmepnpemayus  ypaeuenus ¢  08YMs|ypPaBHEHUSIM.
nepemMeHHbIMU U CUCTEM VPABHEHUL C 08YMsl NepeMeHHbLMU. Pemiats cucrtembl ABYX JIMHEHWHBIX YPaBHEHUW C JABYMs
Pemenue TeKCTOBBIX 3a/1a4 C MOMOIIBIO CUCTEM YPABHEHHIA. MEPEMEHHBIMU MOJICTAHOBKON U CIIOKEHUEM.
Pemars mpocreiiye cucTeMsl, B KOTOPBIX OJHO U3 YPABHEHUM
HE SBJSIETCS JTUHEHHBIM TPH HEOOXOIMMOCTH C HampaBIsIOIeH
ITOMOIIBIO.
Ilpueooums  zpagpuueckyro  unmepnpemayur)  peuieHus
VPasHeHust ¢ 08YyMsl NEPeMEeHHbIMU U CUCTEM YPAGHEHULL C 08YMs
nepemeHHbLMU.
Pemiath TeKCTOBBIE 3a/1a4H aITeOpanyecKuM CIIOCOOOM.
YpaBHeHus UucnoBble HEPABEHCTBA U UX CBOWCTBA. DopMyIMPOBATH CBOJiCTBA YU CIOBBIX HEPABEHCTB,

1 HepaBeHCTBA.

HepaeHnctBo ¢ oHOMN nepeMeHHON. JIMHEHbIE HEPABEHCTBA C

WJUTIOCTPUPOBATh UX HA KOOPAMHATHOMN MIPSMOM.




HepaBencrBa OJIHOW TNEepeMeHHOM U ux peunieHue. CHucTeMbl JTUHEHHBIX IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/€ PELICHUS 3a/1a4.
(12 v) HEPaBEHCTB C OJHOW IIEPEMEHHOM U UX pELICHUE. Pemiate JMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
N3o00paxenue pemeHus: JMHEHHOr0 HEPAaBEHCTBA U UX CUCTEM | M300pakaTh PellIEHUE HEPABEHCTBA HA YMCIOBOU MPSIMOM.
Ha YUCJIOBOM MPSMOM. Pemathb cucTeMbI TUHEHHBIX HEPABEHCTB, H300paXKaTh PEIICHHE

CHCTEMBI HEPAaBEHCTB Ha YHCIOBOM MPSIMOI TPH HEOOXOAUMOCTH
C BU3YaJIbHOM OIIOPOM.

DyHKIHH. [Tonsatue ¢ynkuuu. O6sacTh ONpEENIEHUS] U MHOXECTBO Hcnonb3oBarh  (QYHKIMOHAIBHYIO ~ TEPMUHOJIOTHI0O U

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

MOHSITUS I'padux pynkiun. CpoiicTBa QyHKIMH, UX OTOOpakeHHE Ha | BLIMMCJIATH 3HAYeHHs1 QYHKIUH, 331aHHBIX (opMyinamu (Tpu

(5 9) rpaduke. HEOOXOJMMOCTH  MCIIOJIb30BaTh  KalbKYJIATOP); COCTABJIATH
Ta0TUIbI 3HAYeHHIT QYHKITUY.
CTponTh 10 TOYKaM rpadpuku ¢yHKIHA.
OnucepiBaTh cBOMCTBAa (YHKLIHMU HAa OCHOBE €€ rpauueckoro
IPEJICTaBICHUsT IpU  HEOOXOJUMOCTH C  HaIlpaBJAoILen
IIOMOLUIBIO.
Hcnoab3oBaTh  QYHKUMOHAIbHYIO  TEPMHHOJOTMI0O M
CHMBOJIMKY.
HccaenoBath mpuMepbl IpaduKoOB, OTPAKAIOUIMX peaslbHbIe
npoueccel U siBiaeHus. IIpmBoaAMTH NpHMeEpPBI IPOLECCOB H
SBJICHUM C 3aJaHHBIMHM CBOWCTBaMH.
Hcnonb3oBaTh KOMNBIOTEPHbIE POTPAMMBI ISl TOCTPOCHUS
rpadukoB QPyHKIMI U U3yUYEeHUs KX CBOWCTB

DyHKIMH. UYrenne wu moctpoeHue rpapukoB ¢yHkuui. Ilpumeps! | Haxoauts ¢ moMombio rpaguka GyHKIMHM 3HAYCHUE OJTHOU U3

Yucnosble rpadukoB QpyHKUINN, OTpasKaOLIUX PEAIbHBIE POLIECCHI. paccMaTpUBAEMBIX BEIMUYUH 110 3HAYEHUIO APYTOM.

pynxuun DyHKIUH, OIIMCHIBAIOIINE MPSAMYIO u 00paTHy!O | B HECIOXKHBIX CIy4asx BbIpa:KaTh (OpMYJIoi 3aBHCHMOCTH

(9 v) IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. ['unepbona. |MexIy BeITUIHMHAMHU.

I'paduk pyskmmm y = X2,
Gy Yy = X2,y = X3,y = V/x, ¥ =kj epaghuueckoe

peuienue ypasHeHuti U cUucmem ypasHeHull.

OnuceiBaTh XapakTep H3MEHEHMsI OIHOMU
3aBUCUMOCTH OT U3MEHEHUS IPYyrou
Pacno3snaBatrs Buapl u3ydaeMbelx QyHKuui. Iloka3biBaTh
CXeMATHYEeCKH IIOJIOKEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpadukoB GyHKIWM Buma:y = X2, y = X3,

BCINMYHUHBI B




y= Vx’y::%

HUcnonb3oBarh QyHKIUOHAIBHO-TPadUYeCKHE
NpeacTaBJeHus JIsl PEIICHUS U UCCIEA0BaHUS YPAaBHEHUHN U
CHUCTEM YpaBHEHUIH.

I[IpumensTey uudpoBLIe pecypehl s MOCTPOSHUS TpadUKOB
G yHKIHA.

IToBTOpEHHE
M 000011IeHNE
(6 1)

[ToBTOpEHNE OCHOBHBIX TMOHSATHH M METOAOB KypcoB 7 u 8

KJIaCcCOB, 0000IIEHE 3HAHUHN.

IIpuMeHATH €MOCOOBI CPAaBHEHUSI YWCEN, BBIYUCICHU,
npeoOpa30BaHM BEIPAKEHUH, pEIICHUSI YPABHCHUIA.
OcyumecTBIAATh CAMOKOHTPOJIb BBINOJHAEMbIX JEUCTBUM U
CaMOTIPOBEPKY pe3ysbTaTa BBIYMCICHUH, MPeoOpa3oBaHUM,
MOCTPOCHUH.

Pemiatp 3agauM M3 peaJibHOM KU3HHM, TNPHUMEHATH
MaTeMaTUYeCKUe 3HaHUS [UIs pelieHus 3aJad M3 JIPyrux
MPEIMETOB.

PemaTth TeKcTOBBIE 321a4H, CPABHUBATH, BHIOMPATH CIIOCOOBI
pELICHHS 3a/1a4u.

9 kuacc (He menee 102 1)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOe cofepsKaHue

OcHOBHBIE BU/IbI 1eITEJIbHOCTH 00Y4YAKIIHUXCS

yucjaa

beckoHeuHvle decamuunvle Opoou. Bzaumno 00HoO3HAUHOe

4acoB)
Yucna u PanmonaneHble 4HCla, UppayuoHalvbHble 4UCId, KOHeunvle u|Pa3BUBaTh TpeACTABJEHMS O YHCIAX: OT MHOXECTBA
BBIYMCJICHHS. beckoneuHvle oecsamuyHvle opobu. MHnooicecmso | HaTypabHBIX YUCEI 10 MHOYKECTBA JICHCTBUTEIBHBIX YHCE.
JleficTBUTEIbHBIE |Oelicmeumenvublx — uyucen,  Oelcmeumenvhvie yucia Kak|O3HAKOMHUTBCS c BO3MOYKHOCTBIO MIPEICTaBICHUS

JIEHCTBUTEIILHOTO YHCIIa KaK OCCKOHEYHOU JECSITHYHON podu,




(9 v) coomeemcmeaue Mexncoy MHOACECMBOM OeliCMEUMEeNbHbIX Yucel | IPUMEHATb  JICCATHYHBIC TPUOJIVIKCHHUS pAIllMOHAIBHBIX H
U MHOJICECMBOM MOUeK KOOPOUHAMHOU NPAMOU. UPPALMOHATIBHBIX YNCET.
Cpaenenue  OelicmeumenvHulX — uucen,  apu@memudeckue |3anucvléams, cpagrHueamao u ynopaoouueamao
oelicmeusl ¢ 0eucmeumenbHbIMu YUCIamu. OelicmsumenvHbie YUCA.
[TpubnnxEHHOE 3HaUEHUE BEJTMYMHBI, TOYHOCTb IPUOIMOKEHUS. | BLINOJHATB, couYeTas YCTHbIC M IHCHbMCHHBIC TMPHUEMBI,
Oxpyrnenne wuucen. [lpukuaka © OILEHKAa pPeE3yJabTaToB|apudMeTnyecKHe IeCTBHA C pPANUOHAIBHBIMH YHCIAMU;
BBIYHCIICHUM. HAXOAUTb 3HAUCHHUs CTENEHEW C LEJIbIMM IMOKa3aTels MU U
KOPHEU; BBIYUCJIAATH 3HAYCHHS YUCIOBBIX BBIPAKECHUH.
[Honyyutrs mnpeacTraBjieHHe O 3HAYUMOCTH JEHCTBHUTEIIbHBIX
YHCEJI B PAKTUYECKOU I€ATEIbHOCTH YeJIOBEKa.
AHaIM3MPOBaTh M [JeJaThb BBIBOAbI (I0CJIe COBMECTHOIO
aHaJIN3a) O TOYHOCTU MNPUOJIMKEHHS AEHCTBUTEIBHOIO 4HCIa
MIPHU PEIICHUH 3a/1a4.
OKpyrisiTh JEHCTBUTEIBHBIE YKCIA, BBINOJIHATH NPUKHIAKY
pe3ynbTaTa  BBIYHMCICHHUW, OLEHKY 3HAYECHWH YHUCIOBBIX
BBIPAKCHUM.
3HAKOMUTBCS C UCTOPUEH PA3BUTHUSI MATEMATHKH.
YpaBHenust JInneliHoe ypaBHeHMe. Penienre ypaBHEHHM, CBOISAIIUXCS K OcBauBaTh, 3aNOMMHATL W TNPUMEHSATH TrpaduyecKue
U HEPaBEHCTBA. JIMHEHHBIM. MeTObl IIPU PEIICHUH ypaBHEHUM, HEPABEHCTB U MX CUCTEM
YpaBHenust KBanpatHoe ypaBHeHHe. Pemienue ypaBHEHWH, CBOASIIMXCS |(MPU HEOOXOJUMOCTH C OMOpPOM Ha aIrOPUTM  yUeOHBIX
¢ OHOM K KBaJpaTHbIM. bUKBaipaTHbIE ypaBHEHUS. JENCTBUN).
nepeMeHHOH Ilpumepvr  pewenuss ypasuenuti mpemvei u uemeépmotu | Pacnmo3HaBath 1ebie U IpOOHBIE YPaBHEHUSI.
(14 g) cmeneHell pa3nodiceHueM Ha MHONCUMETU. Pemath JnHeiinble U KBaJApaTHble YPaBHEHHUSs], YPaBHECHMUS,
Pemenue aqpoOHO-paninoHaTBHBIX YPaBHEHHH. CBOJSIIMECS K HHM, TMPOCTEeHINE APOOHO-pAIlMOHATBLHBIC
Pemenne TekCTOBBIX 3a1a4 alreOpandeckKiuM METOIOM. YpaBHEHUS.
IIpennaraTs BO3MOXXHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX 3ajad,
o0cyk1aTb MX W pemIaTb TEKCTOBbIE 3aJaydl pa3HbIMU
croco0amH.
3HAKOMUTBCS € HCTOPUEH Pa3BUTUSA MAaTEMATUKHU
YpaBHenust JluneitHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €ro rpa@uk. | OcBauBaTh M MPUMEHSITh PUEMBI PEIICHUS CUCTEMBI JIBYX

1 HepaBeHCTBA.

CucremMa IByX JTMHEWHBIX YPaBHEHUN C IBYMsI IEPEMEHHBIMU U

JUHEHHBIX YpaBHEHUH C ABYMS NEPEMEHHBIMH U CUCTEMBI ABYX




Cucrembl eé€ peuieHue. Pemenne cucteM AByX ypaBHEHMi, OJTHO U3 YPaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJSETCS JTUHEHHBIM
YPaBHEeHU KOTOPBIX JINHEMHOE, a IPyro€ — BTOPOU CTEIECHH. (o BU3yaJIbHOM omope).
(14 g) I'pacuueckas nHTEpIpeTanys CUCTEMbI ypaBHEHUH ¢ 1ByMs. | Mcmoaib3oBaTh (DyHKIMOHAIBHO-TpaUUECKUE TPEICTABICHUS
[IEPEMEHHBIMM. JUIS. pellIeHUs1 M UCCJIeI0BAHNSA YPABHEHUN U CUCTEM.
Pemiennie TeKCTOBBIX 3aa4 aJlreOpandeckiuM CIIOCOOOM. AHaJIM3MPOBATh TEKCTHI 32124, pelIaTh UX alreOpandyeckum
CHocOo0OM: MePeX0uTh OT CIOBECHOH (HOPMYTUPOBKU YCIOBHS
3aJauM K aredpandyeckoi Mojeau MyTEM COCTAaBICHUS CUCTEMBbI
YpPAaBHEHUI; pelaTh COCTABJICHHYIO CHCTEMY YpPaBHEHM;
HHTEPIPETHPOBATH PE3YJIbTAT.
3HAKOMMTBCS ¢ HCTOPUEH PA3BUTHS MATEMATHKHU
YpaBHeHnus YuciioBble HEPABEHCTBA U UX CBOKCTBA. Yurarh, 3anucbiBaTh, IOHMMATbh, WHTEPHPETHPOBATH
U HEPaBEeHCTBA. JIuneiiHble HEPABEHCTBA C OJHON IEPEMEHHOM U UX PELICHHUE. | HEPaBEHCTBA; UCIIOIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrBa CucreMbl JTMHEMHBIX HEPABEHCTB C OJHOW MEPEMEHHON U uX | BIMOJIHATH mpeoOpa3oBaHs HEPABEHCTB, HCMOJIL30BATH IS
(16 4) peuicHue. peoOpa3oBaHus CBOMCTBA UNCIOBBIX HEPABEHCTB.
KBaapaTHble HEPaBEHCTBA U UX PEIICHUE. Pacno3HaBaTth JIMHEWHBIC U KBAIpaTHBIE HEPABEHCTBA.
I'paduyeckas  uHTEprpeTanyss HEpPaBEHCTB U cucreM |Pemath  nuHEHHBIE HEpPaBEHCTBA, CHCTEMBI  JIMHEHHBIX
HEPaBEHCTB C JBYMs IIEPEMEHHBIMU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIIUX KBAIPaTHOE
HEPaBEHCTBO, U PEIIaTh UX; 00CYKAATh IIOJYYCHHBIEC PEIICHUS.
M300paxkaTh pelieHne HEPAaBEHCTBA U CUCTEMbI HEPABEHCTB Ha
YUCJIOBOM TPSMOW, 3alMCbIBATH PEIICHUE C IMOMOUIBIO
CHUMBOIJIOB.
Pematb kBajpaTHbIE HEpaBEHCTBA, UCIONb3Yys I'paduyecKkue
IIPEICTABJICHHUSL.
OcBanBaTh W NPHUMEHATH HEPABEHCTBA IIPpU PEIICHUU
Pa3IMYHBIX 33/1a4, B TOM YHUCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.
DyHKIUN KBagpatnunas ¢yHkuus, e€ rpadux u cpoiictBa. [lapabona, | Pacmo3HaBaTh BUABI M3y4aeMbIX (YHKIWH; WILTIOCTPHPOBATH
(16 ) KOOpJMHATHI BEPIIMHBI 1apaboJIbl, OCb CHMMETPHH Mapadoibl. |CXeMaTHYeCKH, 00BSICHATH PACIONIOKEHNE HAa KOOPIUHATHOU

CreneHHble QYHKIUH C HATYPATbHBIMH IOKA3aTeNsIMU 2 U 3, HX
rpaduku 1 CBOMCTBA.
Ipaduku pysxomit: y =kx,y = kx + b,,y = ax?,y = ax®,y

=Vxy =k

TIocKocTu rpadukoB pyHKwmid Buga: y = kx,y = kx + b,,y =

ax®, y = ax,

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

OIHUCBIBATL UX CBOMCTBA.




Pacno3naBaTth kBajipaTHUHYIO (QYHKIUIO IO (hopMyIie.
IIpuBoAuTsL mNpUMepPbl KBAJPAaTHYHBIX 3aBUCUMOCTEH U3
peanbHOM JKU3HHU, (PU3HKH, TEOMETPHH.

BeisiBasiTh 1 00001maTh 0COOCHHOCTH TpaduKa KBaJIpaTUIHOU
dyHkumn y = ax? + bx + ¢ (pu HeOOXOAMMOCTH C HAIPABIIAIOIICH
TTOMOIITBIO).

CTpouts 1 H300paxkaTh cXeMaTHYeCKH rpadHKH KBaAPATUIHBIX
(ynkmmii, 3ananEBIX popMymamu Bugay = ax’,y = ax? + q, Y
=a(x +p)% y=ax?+ bx + ¢ (mpu HEOOXOAMMOCTH CBH3YaIbHOM
OTIOpOiA).

AHAJTU3MPOBATH M NPUMEHSATH CBOMCTBA N3YUYEHHBIX (Q)YHKIIMNA
JUIST UX TOCTPOCHMS, B TOM YHCIE C TMOMOIIbIO IU(POBHIX

pPeCypCOB.

YucioBble
noCJIe0BaTEeIbHOC
™

(15 4)

IToHsATHE YU CIIOBOM NOCIIEOBATEIBHOCTH.

3ajaHue IOCJIEN0BATEIbHOCTH PEKYPPEHTHOU (opMylioil u
dopmynoit nN-ro uneHa.

Apudmerndeckas u reomeTpudeckas nporpeccuu. Popmyssl N-
ro wieHa apu(pMeTHYecKOll M TeOMETPUYECKOW MpOorpeccui,
CYMMBI IIEPBBIX N YJICHOB.

H3zo0bpadicenue unenos apugmemuueckol u 2eoMempuyecKot
npocpecculi mouKamu Ha KOOPOUHAMHOL NIOCKOCTU.
Jlunetinwiii u IKCNOHEHYUAILHBLU POC.

Cnooicnvle npoyenmeul.

OcBauBaTh M NPUMEHSATH MHJIEKCHbIE 0003HAYEHHUS, CTPOUTH
peueBble BbICKA3bIBAHUSI C UCIOJIH30BAHUEM TEPMUHOJIOTHH,
CBSI3aHHOM C TIOHSITHEM MOCIIEA0BATEILHOCTH.

AHaau3upoBaTh popMyITy N-ro ujeHa nocaea0BaTeIbHOCTH UITH

PEKYPPEHTHYIO bopmyny " BBIYHCIATH YJIEHBI
MOCNE0BATENbHOCTEN,  3aJaHHBIX  ATUMH  (hopMmyrnamH.
YcranasiauBatb 3aKOHOMEPHOCTh B IIOCTPOECHUHU

IIOCJIEIOBATEIIbHOCTH, €CJIM BBIIMCAHbl MEPBBIE HECKOJIBKO €€
YJICHOB.

PacnozHaBatp  apupMETHUECKYIO U TE€OMETPUYECKYIO
IIPOTPECCUU NPH pa3HBIX crloco0ax 3alaHusl.

Pemars 3amaun ¢ wucnonb3oBaHueM (opMyn N-ro wieHa
apu(pMETHYeCKOH U TE€OMETPHUUECKOW IPOrPEecCHid, CYyMMBI
MEPBBIX N YJIEHOB C ONOPON HA CIIPABOYHYIO HH(OPMAIIHIO.
H3o00pasicams  unenvl nocie008amMeNbHOCMU  MOYKAMU — HA
KOOPOUHAMHOUL NJIOCKOCTU.

PaccmaTpuBarhs NpuMepsbl NPOLECCOB U ABJICHUN U3 pealbHOU
KHU3HH, WUIIOCTPUPYIOLIME HU3MEHEHHEe B apu(pMeTHUECKOU
IPOrPeccuu, B FreOMETPUUIECKON IPOTrPECCUN; U300padicamo




coomeemcmayrowue 3a8UCUMOCMU 2pAduyecKi.

Pemats mnpocreiilume 3agauM, CBS3aHHBIE C YHCIOBBIMH
MOCJICIOBATENBHOCTSIMA, B TOM YHCIIE 3aJaddl M3 pPEabHON
KM3HM € WCIONB30BaHHMEM  LUQPOBBIX  TEXHOJOTUH
(37EKTPOHHBIX TaONUI, TPahUIECKOTO KAIBKYIIATOPA U T.I.).
Pewamsb 3a0auu na crodchvle npoyenmol, 8 Mom Yucie 3a0aqu
U3 peanvbHoU NPAKMUKYU (C UCNONIb308AHUEM KATbKYAMOPA).
3HAKOMUTBCS C HCTOPHUeEH Pa3BUTUSA MAaTEMaTUKH.

IToBTOpEHUE,
00001IEHME,

CucremMaTu3anus

3Hann1711

(18 u)

Yucina v BbIUMCIeHMS (3alUCh, CpaBHEHHUE, JEHCTBUS C
JEHCTBUTENbHBIMU YKCIAMM, YHUCIIOBas MpsiMas; MPOLEHTHI,
OTHOLIEHHUSI, IPONOPLIMH; OKPYIJIEHUE, IPUOINKEHHE, OLIEHKA;
pelleHne TeKCTOBBIX 3a/1a4 apu(METHIECKIM CIIOCOOOM).

AJiredpanyeckue BbIpaKeHMsI (mpeoOpazoBaHme
anredpanvyeckux BHIPAKEHUH, TOMYCTUMbIC 3HAYCHUS).
@®yHkuuu (MOCTPOCHHE, CBOWCTBA HM3YyUEHHBIX (PYHKIIHIA,
rpaduyueckoe perieHne ypaBHeHUH U UX CUCTEM).

OnepupoBarh MNOHATHAMH. MHOXECTBO, IOAMHOKECTBO,
orepanuy HaJl MHOXXECTBAMH; MCIOJIB30BaTh rpaduyeckoe
MIPEACTABICHUE MHOKECTB JIJIs1 OUCAHUS PEaJIbHBIX IIPOLIECCOB U
SIBIICHUH, TIPU PEIICHUH 3a]1a4 U3 IPYTUX YIeOHBIX MPEIMETOB.
AKTYaJM3MpOBAaTh TEPMHHOJIOTHIO M OCHOBHBbIE /1€l CTBHS,
CBSI3aHHbIE C YMCJIAMH. HATypaJIbHOE YHCIIO, IPOCTOE U
COCTaBHOE 4YHCla, JEIMMOCTb HATypalbHBIX YMCEN, MPU3HAKU
JEIUMOCTH, 1IeJI0€ YMCIIO0, MOJYJIb YUCIa, OOBIKHOBEHHAs U
JecsTUYHAs ApOoOU, CTAaHIAPTHBIN BU YKcla, apupMETHIECKHA
KBaJPaTHBIN KOPEHb.
BoinotHATS JeiicTBUS, CPABHUBATH M YIIOPSAA0YUBATH UKCIIA,
MPEACTABIATh YWCIA HA KOOPAMHATHOM MpPSMOM, OKPYIJIATH
YHCJIa; BBINOJHATh NPUKHAKY M OIEHKY pe3yibTaTra
BBIYMCIICHUM.
Pemath TexkcroBble 3a1a4M apuMETHIECKUM CIIOCOOOM.
Pemath npakTu4yeckue 3aa4u, CoJIepKalliie NPOLEHTHI, JOJIHU,
YacTH, BbIpaXarolIUe 3aBUCUMOCTU: CKOPOCTh — BpEMsI —
paccTosHUe, IIeHa — KOJHMYECTBO — CTOMMOCTb, OOBEM
paboTel — BpeMsi — MPOU3BOAUTEIBLHOCT TPYAA.
Pa3oupartp peanbHble )KU3HEHHBIE CUTYallUU, (P)OPMYITHPOBATH
UX Ha S3bIKE MATEMAaTHK{, HAXOAMThb pEIICHHE, MPUMEHS
MaTeMaTUYeCKHI anmapar, HHTEPNPeTUPOBATh PE3yJIbTAT
OnepupoBaTh NOHATUSIMH. CTENEHb C LIENIBIM IOKAa3aTelieM,
apru(METHYECKU KBaJAPAaTHBIH KOPEHb, MHOTOYJIEH,




anrebpandeckast ApoOb, TOKIAECCTBO.

BbINOJIHATL  OCHOBHbIE  [eHCTBHMA.  BBINOJHATDH
pacuérel 1o (¢opmynaMm, NpeoOpa3oBbIBATH IIEJIbIE,
IpoOHO-pallMOHATbHBIC BBIPAKEHUS U BBIPAKCHHUS C
KOPHSIMH, PEaJM30BbIBATh Pa3jI0KEHUE MHOIOWJIEHa Ha
MHOXHTEJH, B TOM YHCJIE C HCIOJb30BAaHHEM (OPMYIT
Pa3sHOCTH KBaJpaToOB M KBaJpara CyMMbl M Pa3HOCTH (C
OMOpOH Ha CHPaBOYHYK WHPOPMAIUIO); HAXOIUTH
JONYCTUMBbIE 3HAUCHHMsI MEPEMEHHbIX i1 JApPOOHO-
palMOHAIBHBIX BBIPAKEHUM, KOPHEH.

MopaeaupoBath C HOMOIIBIO (QOPMYN pealbHbIE
IIPOLIECCHI U SIBJICHUS.

OnepupoBarh,  noOHATUSIMU:  QyHKIUA, Tpaduk
¢byHKINY, HYJIU ¢byHKIMH, IIPOMEXYTKH
3HAKOIOCTOSIHCTBA, IPOMEKYTKH BO3pacTaHMs,
yObIBaHMs, HauOOJbIllee W HAUMEHbIIEE 3HAYCHUS
GbyHKIIH.

AHaTU3MpOBaTh, CPAaBHUBATh, 00CYKIATh CBOWCTBA
byHKIHH,

CTPOMTDb UX IpaUKH.

OnepupoBathb MOHATUSIMU: npsiMast
MIPOTIOPIIMOHAIIEHOCTH, 00paTHas MPOMOPIIHOHAIEHOCTS,
TuHeWHas QyHKIM, KBagpaTHuHas QpyHKIus, napadoua,
runepOoa.

Hcnonb3oBarh rpauku sl ONPENCIICHUSI CBOWCTB,
MIPOIIECCOB U 3aBUCUMOCTEH, Il pEelIeHUs 33134 W3
APYTrUX Y4eOHBIX TPEIMETOB U pealbHOU KHU3HH;
MOJEJHPOBATh C TIOMOIIbIO TpadUKOB pealbHbIE
MIPOIIECCHI U SIBJICHUSI.

Boipazkate  (opMyamMu  3aBUCHUMOCTH  MEXNY|
BEJTMYMHAMU.




YYEBHO-METOJANYECKOE OBECINEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

» Anre6pa, 7 xknacc/ FO.H. MakapsiueB, Mocka «lIpocsemenne» «IIpocsenieHue
» Anre6pa, 8 kiacc FO.H. MakapsiueB, Mocksa «IIpocsemenue» «lIpocBerienne»

» Anrebpa, 9 kmace/ FO.H. Makapsrues, Mocksa «IIpocsemenue» «IIpocsemenue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Hcnonszyemsbie pecypcsl:

1. «IIxomsHbIi moMonIHKEKY: http://school-assistant.ru/

2. «lIxonpHas MaTematukay: http://math-prosto.ru/index.php

3. «SKunaccey: http://www.yaklass.ru

4. denepanbHbIiA EHTP HHPOPMAIIMOHHO-00pa30oBaTe/IbHBIX pecypcoB: http://eor.edu.ru/.
5. Enunas kosuteknus mudpoBbix 00pasoBarenbHbix pecypcos: http://school-ollection.edu.ru/.
6. Mudopmarmonnas cucrema "EanHoe oKHO JocTyma K

obpasoBarensHbIM pecypcam:http://window.edu.rul/.

7. ®enepanbHblii noptan "Poccuiickoe oOpa3oBanue:

http://www.edu.ru/.Komrekiust 0P u LIOP.

"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/

CucreMa oueHMBaHMA 10 MaTeMaTHKe 7-9 Ki1ace

Cucrema OLIEHKH IPEIMETHBIX PE3yJIbTaTOB OCBOCHMs YUYE€OHBIX IIPOrpaMM € y4ETOM
YPOBHEBOI'0O MOJX0Ja, NPEANOIaracT BblaejieHue 0a30BOro ypoBHsl JOCTHKEHUH KAK TOYKH
OTCYETa TIPU MMOCTPOEHUH BCEH CHUCTEMBI OLIEHKM M OpraHM3alliy WHAMBHUIYaTbHOH pabOTHI C

00yJaronuMuCs.

Ba3oBblii ypoBeHb AOCTH:KEHHMii: IEMOHCTPUPYET OCBOCHHME Y4eOHBIX JCHCTBUH C
ONOPHOM CHCTEMOM 3HAHUH B paMKax BbIIENEHHBIX 3ajad. OBiajgeHHe O0a30BbIM YpPOBHEM
ABJISICTCS IOCTATOYHBIM ISl TPOJOJKEHHs] O0yUYeHHs Ha CIeIyolel CTyneHH 00pa3oBaHus, HO
HE 10 NMPo(UIBLHOMY HaNpaBIeHUIO. JJOCTHKEHUIO 6a30Boro YpOBHs

COOTBETCTBYET  OMMEMKa

«y0061€meopumenvHo» (unu ommemka «3», OMmMemKa «3aumenoy).

[TpeBbiieHre 0a30BOr0 YpPOBHSI CBUIETENBCTBYET 00 YCBOCHMM ONOPHOM CHCTEMBbI
3HaHUI Ha YpOBHE OCO3HAHHOI'O NPOU3BOJILHOIO OBJA/E€HUsS y4eOHBIMU JIEHCTBUSMH, A TAKXKe O
Kpyro3ope, MupoTe (Wiu N30MpaTeabHOCTH) UHTEpeCcOB. LlenecooObpa3Ho BbLAECIUTH CIEAYIOIINE
JIBa YPOBHSI, peBbIMIAIOIINE 0A30BbIi:

* [loBbIlIEHHBIH YPOBEHb JIOCTIDKEHUS IUIAHUPYEMBIX PE3YyJIbTaTOB,
OUeHKa «xopouioy (ommemka «4»);

* BBICOKHI YPOBEHb JOCTMXCHMS IUIAHUPYEMBIX DPE3YyJIbTaTOB, OUEHKA
«OMAUUHO» (Oommemxa «5»).

Jlns onucaHus MOATOTOBKM YYalllMXCs, YPOBEHb JTOCTHIKEHUH KOTOPBIX

HMIKE 6330BOF0, L(enecoo6pa3H0 BBIJICJINTD TAKXKC IBA YPOBHA:

* NOHMKEHHBIH YpoB€HL ,ZLOCTH)KGHPIIZ, OUECHKa

«HEY0061emeopuUmMenbHO» (OmmemKa «2»),

* HU3KHI YPOBEeHb JOCTIKEHUN, OUECHKA «na0X0» (ommemKa «1»).

He noctukenue 06a30BOro ypoBHS (MOHMKEHHBIH M HU3KHHA YPOBHHM JOCTHKEHHIN)
¢ukcupyercss B 3aBUCUMOCTH OT 00BbEMa U YPOBHSI OCBOEHHOTO M HEOCBOEHHOT'O COJEp>KaHUS
npeamera. OnMCcaHHBIN BbIIIE TOIXO 11€JeCO000pa3HO MPUMEHATh B XOZ€ pa3IMYHbIX MPOLETYp

ONCHUBAHUA: TCKYLICTO, TPOMCIKYTOUHOTI'O U UTOTOBOTO.



Jna ouenku Ounamuxu opmuposanus nPeOMemHbLIX Pe3YbMAmMOE B CUCTEME
BHYTPH IIKOJILHOTO MOHHTOPUHTA 00pa30BaTENIbHBIX JOCTHKECHHI 11e1eco00pa3Ho (pUKCHPOBATH
W aHAIM3UPOBaTh JaHHbIE O C(HOPMHPOBAHHOCTH YMEHHUH W HAaBBIKOB, CIIOCOOCTBYIOIIUX

OCBOCHHIO CUCTEMATHYICCKHUX 3HaHHﬁ, B TOM YHCJIC:

® NEPBUUHOMY 03HAKOMIICHUIO, OMPAOOMKe U 0COZHAHUIOMEOPEMUYECKUX MOoOelell
u nouamui(oOMEHAYYHBIX W 0a30BBIX IS JaHHOW 00JIaCTH 3HAHUA), CHAHOAPHIHBIX
anzopummos u npoyeoyp;

® GbIAGNICHUIO U OCO3HAHUIO CYWHOCMU U O0COOEHHOCMEN3y9aeMbIX OOBEKTOB,
MIPOIIECCOB U SIBIICHUH JICHCTBUTEIBHOCTH (IIPUPOTHBIX, COLUATBHBIX, KYJIbTYPHBIX, TEXHUYECKUX
U Jp.) B COOTBETCTBHHM C COJICPKAHMEM KOHKPETHOTO YYEOHOTO MpEaMeTa, CO30aHUI0 U
UCROJIb308AHUIO MOOeell N3YIaeMbIX 00 BEKTOBH MIPOIIECCOB, CXEM;

® GbIAGNICHUI0 U AHAIU3Y  CYULECHMEEHHBLIX U  YCHMOUYUBLIX  CBA3CH U
OMHOWEHUIMEKTY OOBEKTAMH U TIPOLIECCAMH.

[Tpu 3TOM 00sI13aTETLHBIME COCTABJISIFOLIMMH CHCTEMbI HAKOTUICHHOMN OIICHKH SIBJISTFOTCS
MaTEPHAIIBI:

* cmapmoeoii OuazHOCMuKuU,

* memamuuecKux u Umo2o6vlX NPOEEPOYHLIX PAOOM No ecem yUeOHbIM
npeomemanm,

* meopueckux padom, BKIOYas yueOHbIE UCCIIEJOBaHUS U yUEOHBICTIPOEKTHI.



OueHka yCTHBIX OTBETOB 00y4alOIIUXCS

OTBeT OlleHUBAETCSl OTMETKOM «5», €CJIM YYeHHK:

1. nonuo packpbL1 conepxanue MaTepHana B 00beMe, IPeIyCMOTPEHHOM IPOrpaMMOii 1

y4eOHUKOM,

2 . U3JI0KHUJTI Marcpuall T'paMOTHBIM SA3BIKOM B OHpCI[GJICHHOfI JIOTUYECKOM

IIOCJIEI0BATEIILHOCTH, TOYHO MCIOJIb3ys MATEMAaTUYECKY0 TEPMUHOJIOTMIO UCUMBOJIUKY;
3. MpaBMIILHO BBHINOIHMI PUCYHKH, YEPTEKH, TpaUKH, COMYTCTBYIOIIUE OTBETY;

4. nokasan yMeHHME WIUIIOCTPHPOBATH TEOPETHYECKHME IOJOKEHUS KOHKPETHBIMH

[IpUMepaMu, IPUMEHATh UX B HOBOW CUTYyallMH IIPY BBIIIOJIHEHUY IIPAKTUYECKOTO 3aJaHU;

5. MNPpOACMOHCTPHUPOBAI YCBOCHHUC pPAHEC HM3YUCHHBIX COHNYTCTBYHOIIUX BOIIPOCOB,

c(OPMHUPOBAHHOCTH M YCTOMYHBOCTH UCIIOIB3YEMBIX MPU OTPAOOTKE YMEHHI U HABHIKOB;

6. oTBeuan caMOCTOATENHFHO O€3 HABOMAMIMX BOIIPOCOB YYMTENs. BO3MOKHBIONHA - IBE
HETOYHOCTU TIPH OCBEIIEHUHM BTOPOCTEIIEHHBIX BOMPOCOB HJIM B BBIKJIAJKAaX, KOTOPHIE YUYEHHUK
JIETKO MCTPABHII 110 3aMEUAHUIO YUUTEIIS.

OTBeT olleHNBAETCsl 0TMETKOM «4», ecJIM OH y10BJIETBOPSieT B 0CHOBHOM
TPeOOBAHUSM HA OLEHKY «5», HO IPH 3TOM MMeeT OJMH U3 HeI0CTATKOB:

* B UBJIOXKEHUU [OMYIIEHbI HeOOoNblIMe MPOOEeNbl, HE HCKA3UBIIME MAaTeMaTUYECKOE
coJiepKaHue OTBETA;

* JOMYIIEHbI OJWH — JBa HEJO0YeTa MPHU OCBEIIEHUH OCHOBHOT'O COJIEPXKAHUs OTBETA,
WCTIPABJICHHBIE TI0 3aMEYAHHIO YUUTEIIS;

* JomymleHbl omubOka win Oojiee ABYX HEAOYETOB MPHU OCBEIICHWH BTOPOCTETICHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKaX, JIETKO MUCIPABICHHBIE IO 3aMEUAHUIO YUUTEIIS.

OT1MmeTKka «3» CTABUTCH B CJEIYIOIIHUX CJOydasix:

¢ HCNOJHO MJIM HEMNOCJICAOBATCIILHO PACKPBLITO COACPKAHUE MaTepualia, HO IIOKa3aHO

oOmiee MOHMMaHUE BONpPOca U MPOJEMOHCTPUPOBAHBI YMEHHUS,



JOCTaTOYHbIE JJIs JalbHEHIIEro YCBOGHHS MPOrPaMMHOTO MaTepuana (oInpeneleHHbIe
«TpeboBaHUSAMU K MAaTEMATHUYECKON IMOATOTOBKEOOYUAIOIIUXCAY);

* UMeNHUCh 3aTPyIHEHUs WM JONYUIeHbl OINMOKM B ONPENEICHUU IOHATHH,
HCIIOJIb30BAHUHM MAaTEMATHYECKOW TEPMUHOJIOIMH, YEPTEXKAX, BBIKIAAKAX, UCIIPABICHHBIC 110CIIE
HECKOJIBKMX HaBOJAIIUX BOIPOCOB YUUTEIS;

® YYEHMK HE CIPaBUJICSA C MPUMEHEHHEM TEOPUU B HOBOW CHUTyallMU IIPU BBIITOJIHEHUHN
MIPAKTUYECKOI0 3aJ]aHusl, HO BBIMOJIHIII 3aJJaHus 00s13aTEIbHOTO YPOBHS CJII0KHOCTH IO TAHHOU
TEME;

* 1pu 3HAHUU TEOPETHYECKOTO Marepuaia BBISIBJICHA HEJI0CTaTOYHAas
c(OPMHPOBAHHOCTH OCHOBHBIX YMEHHH U HABBIKOB.

OT1MeTKa «2» CTABUTCH B CJEAYHOIIHMX CJIyYasix:

* HE pacKpbITO OCHOBHOE COZepk aHHe yueOHOro MaTepuarna;
* 00OHapyXCHO HE3HAHWE WJIM HCTIOHUMAHKNE YICHUKOM OOJIbIICH MiTH HanOoJiee BaXKHOU

4acTH y4eOHOT0o MaTepHaia;

* JONYyIIEHbl OMIMOKH B OMPEIEICHUH MOHATHH, MPH UCIONIb30BAaHUH MaTeMaTHYeCKON
TEPMHUHOJIOTHH, B PUCYHKaX, YyepTexax Wiu rpadukax, BBBIKIAIKAX, KOTOPbIE HE HCIPABIICHBI
[10CJI€ HECKOJIBKMX HABOJSIIUX BOIIPOCOB YUHUTEII.

OtMmeTka «1» cTaBHTCS, €CJIM:

* y4YeHUK OOHApYXWJl TMOJTHOE HE3HaHWE W HEMOHMMAaHHE H3y4yaeMoro Yy4eOHOro

Marepuajia Uik HEC CMOI' OTBECTUTh HM Ha OJWH M3 MOCTABJICHHBIX BOIIPOCOB IO U3y4YaCMOMY

Marepuainy.



OIIeHKa MUCHBMEHHBIX 1 KOHTPOJBHBIX paﬁoT

OTMeTKa «5» CTAaBUTCHA, €CJIN:

® pa60Ta BBITIOJIHEHA ITOJIHOCTBIO,
® B JIOTMYECKHUX PACCYXKIACHUAX U 000CHOBAHHUH pEUIICHUA HET HpO6CJIOB n OH_II/I6OK;

¢ B PCLICHHUHU HET MAaTEMATHYECCKHUX OoIInO0OK (BOSMO)KHa OJHa HECTOYHOCTH, OIIMCKA, HC
SABJIAOIIAACA CIICACTBUEM HE3HAHUA UM HCIIOHUMaHUA yLIC6HOl"O MaTepI/Iana).

OTtMmeTka «4)» CTaBHTCH, €CJIM:

* paboTa BBINOJIHEHA [TOJIHOCTBIO, HO 0OOCHOBAHUS LI1aroB PEeLICHHsI HEJAOCTaTOUHBI (E€CiIu
yMeHHe 000CHOBBIBATh PACCYKACHUS HE SIBJISIIOCH CIIEUATIbHBIM OOBEKTOM IIPOBEPKH);

* omylIeHa O/iHa OlMOKa WK JIBa-TPU HEJ0YeTa B BbIKJIA/IKaX, pPUCYHKAX, YepTexax Win
rpadukax (eciu 3TH BUJIbl paOOThI HE SIBISUIUCH CHIEHUAIbHBIMOOBEKTOM IIPOBEPKH).

Ot1MeTKAa «3» CTABUTCSL, €CJIN:

* JomyiieHbl Ooniee OJHOHM omuOkM uiau Oonee OBYX-TPeX HEIOYETOB B BBIKJIAIKAX,
gepTekax WM rpadukax, HO YUalIWCs BIaJeeT 00s3aTeIbHBIMA YMCHHSIMH 10 TIPOBEPSEMON
TEME.

OTMeTKAa «2» CTABUTCS, €CJIN:

* JOMYIIEHBl CYIIECTBEHHBIC OIIMOKH, TIOKA3aBIIME, YTO YYaIIWiCs HE BIaJeeT

00s13aTeTbHBPIMA YMEHHUSIMH T10 TAHHOW TE€ME B TMOJTHON Mepe.

OtMmeTka «1» cTaBHTCS, €CJIM:

® pa60Ta IOoKa3aJjia IMOJIHOC OTCYTCTBUC Y YUAILICTOCA 00s13aTeNbHBIX 3HAHUIH yMeHI/Iﬁ o

HpOBepHeMOﬁ TEMC UJIHN 3HAYUTCIIbHAA 4aCTh pa6OTI>I BBIIIOJIHEHA HE CaMOCTOATCIBHO.



Qomas kaaccnpurans ommdoK

I'pyObiMu cuuTaroTcsi OIMOKHU:
® HE3HAaHUE OIpPEACICHUS OCHOBHBIX IIOHSATHI, 3aKOHOB, IpPaBUJ, OCHOBHBIX
MIOJIOKEHUI TEOprH, He3HAHHE (HOPMYIT, OOIICTTPUHATHIX CHMBOJIOB 0003HAUYECHUH BETUYNH,

CAWHUI UX U3MCPECHUSA,

* He3HAHWE HAMMEHOBAHWM CMHUI] U3MEPEHUS;

* HCYMEHHE BBIJICIIHTH B OTBETE IIABHOE;

* HEyMEHHE MPUMEHATH 3HAHUS, AITOPUTMBI JIUISl PEIICHHUS 33/1a4;
* HEyMEHUE JIeJaTh BBIBOIBI M 0000IICHUS;

* HEyYMEHHUE YUTATh U CTPOUTH TpaduKH;

* [0Teps KOPHS WK COXPaHEHHE ITOCTOPOHHETO KOPHS;

* otOpackiBaHue 0€3 O0OBICHCHHUH OHOTO U3 HUX;

* paBHO3HAYHBIC UM OIIMOKH;

* BEIYHCIATEILHBIE OMINOKY, €CIIH OHU HE SIBIISIIOTCS OIMCKOM;

* JIOTMYECKHE OLIHOKHU.

K HerpyObIiM omm0kam ciieayer OTHECTH:
®* HETOYHOCTh (DOPMYIMPOBOK, OMNPEACICHUH, TOHATUH, TCOPHH, BBI3BAaHHAS
HEIOJIHOTOM 0XBaTa OCHOBHBIX IIPU3HAKOB OIPEAEIAEMOr0 NOHATHUS UM 3aMEHOM OJIHOTO -

ABYX U3 3TUX IIPU3HAKOB BTOPOCTCIICHHBIMU

® HETOYHOCTh rpauka;
* HepalUWOHAJIbHBIM METOJl pelIeHHs 3aJaud WIM HEeJAO0CTaTOYHO MPOaAyMaHHBIN

IUIaH OTBeTa (HAapyUIeHHe JIOTMKH, T[OJAMEHA OTJAENbHBIX OCHOBHBIX BOIPOCOB
BTOPOCTENIEHHBIMH);

* HepalMOHaJIbHbIE METOJIbI PA0OTHI CO CIIPABOYHOM U APYroit
JUTEPaTypoOu;

* HEyMEHHE pellaTh 3a/1aui, BHIIOIHATH 33aJJaHNs B 00ILIEM BU/IE.

Henouyeramu ABJIAIOTCA:

* HepaluOHaJIbHbIE IPUEMbI BHIYMCIEHUN U TPeoOpa3oBaHuii;
* HeOpeXHOE BHINOJIHEHHUE 3aMHcel, YepTexel, cxeM, rpauKoB.



