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HHOACHUTEJIBHAA 3AIINCKA

PabGouass mporpamma mo anrebpe Ui OOydarOUIUXCS C 3aJCPKKON TMCUXUYECKOTO
paszButus (nanee — 3I1P) Ha ypoBHE OCHOBHOTO 00II€T0 00Opa3oBaHuUs MOJArOTOBJIEHA HA OCHOBE
@denepaibHOTO  TOCYJAPCTBEHHOTO  00pa3oBaTeNbHOTO  CTaHAapTa OCHOBHOTO  OOIIero
obpazoBanus (IIpukaz MunnpocBemenus Poccum ot 31.05.2021 . Ne 287, 3aperucrpupoBan
MunuctepctBoM toctuninu Poccuiickoit @enepannu 05.07.2021 r., per. Homep 64101) (nanee —
dI'OC 000), amanTUPOBaHHOW OCHOBHOUM 00Opa30BaTeIbHOW MPOTrPaMMBI OCHOBHOTO OOIIETo
oOpa3oBaHus 00yJarommxcsl ¢ 3a7epKKoil ncuxudeckoro pasputus (gaiee — [TAOOIT OOO
3I1P), pabGodyeil mporpaMmbl OCHOBHOTO OOIIEro ooOpaszoBaHus 1Mo mpeamery «MaremaTukay,
MIPOTpaMMbI BOCIIUTAHHSA, C YUYETOM PACHPEICICHHBIX 10 KJIaccaM MPOBEPSIEMbIX TPEeOOBaHHHA K
pe3ynbTaTtaM OCBOEHHUs AaTHPOBAaHHONW OCHOBHOM 00Opa3oBarelbHON MpOrpamMMbl OCHOBHOTO
obmiero oOpa3zoBaHusi OOyJalOUIUXCS C 3aJEPKKOM TCHUXWYECKOTO pa3BuTus. B paboueit
porpamMMme Y4TeHbI UJICH | TOJIoKeHHs KoHlenmu pa3BuTHs MaTeMaTn4eckoro oOpa3oBaHus B
Pocculickoit @enepanuu.

Oo0mas xapakTepucTuka yuyeoHoro npeamera «MaremMaTuka

VYueOnplii npeamer «MaremaTuka» BXOJIUT B TpPeaMETHYIO obOnacth «MaTtemaTuka u
nHpopmatukay. OH CMOCOOCTBYET PA3BUTHIO BBIYMCIUTEIBHON KYIBTYpbl M JIOTHYECKOTO
MBITIUICHUSI, (DOPMUPOBAHUIO YMEHHS TOJIb30BAThCS aNTOPUTMaMH, a TaKKe MPHOOPETEHHIO
MPAaKTUYECKUX HABBIKOB, HEOOXOIMMBIX B TIOBCEIHEBHOW Xu3HM oOydatomuxcsi ¢ 3IIP.
VY4eOHbIi nMpeAMeT pa3BUBACT MBIIUIEHHE, IPOCTPAHCTBEHHOE BOOOpaKEHHE, PYHKIIMOHAIBHYIO
TPaMOTHOCTb, YMEHHsS BOCIPUHHMATh W KPUTHYECKH AaHAIM3UPOBATh HHQPOPMAIIHIO,
MIPECTABICHHYIO B Pa3IMYHBIX opMax.

OOyueHne mMareMaruke Aa€T BOSMOXXHOCTh pa3BuBaTh y oOyuatromuxcs ¢ 3[IP tounyto,
paloHaIbHYI0 U UHPOPMATUBHYIO pedb, YMEHHE OTOMpaTh HauboJiee MOAXOSIINE SI3bIKOBBIC,
CUMBOJIMYECKUE, TpaduyecKue CpeACcTBa JJs BBIPAKEHUS CYKIEHUH U HaADIIHOTO HX
MIPEICTABIICHHUS.

Heob6xomumMbpIiM KOMIIOHEHTOM OO0ILEeH KyIbTyphl B COBPEMEHHOM TOJIKOBAaHUM SIBIISETCS
oOmiee 3HAKOMCTBO C METOAAMH IO3HAHUS JCHCTBUTEIBHOCTH, MPEACTABICHUE O IMpeaMeTe U
MeTOoJlaX MaTeMaTUKU, UX OTIMYUNA OT METOJIOB JIPyTUX €CTECTBEHHBIX U T'YMaHUTAPHBIX HayK, 00
O0COOCHHOCTSIX MPUMEHEHUs MaTeMaTUKU Ul PEIICHUs HAyYHBIX M MPUKIATHBIX 3a7ad. Takum
o0Opa3oM, MaTeMaTuyeckoe 00pa3oBaHuE BHOCUT CBOM BKJIaJA B (hopMUpOBaHUE OOIIEH KyIbTYpBI
YeJI0BeKa.

N3ydyenne mareMaTHKH TakKe CIIOCOOCTBYET ICTETHMUECKOMY BOCIUTAHHUIO YEJIOBEKa,
MMOHMMAHUIO  KPAacoThl W  M3AIIECTBA MAaTEMaTUYECKUX  PACCYXICHUH, BOCHPUITHIO
reoMeTpUUYECKUX GOpM, YCBOCHHIO HIeU CUMMETPUH.

[IporpaMmma oTpaxkaeT coaepxaHue oOydeHHS mnpeaMery «MaremaTuka» ¢ y4eToM
0coObIX 00pa3oBaTenbHbIX NOTpeOHOCTeH oOyuatomuxcs ¢ 3IIP. Osnagenue y4eOHBIM
npeameTom «MaTemaTuka» MPEeACTABISIET ONPEACICHHYIO0 CI0KHOCTh s yyamuxes ¢ 3[1P. ¥V
obOyuarontuxca ¢ 3[IP naunbonee BbIpa’keHbl OTCTaBaHUS B PA3BUTUU CIOBECHO-JOTHYECKHX
(hopM MBIIUIEHHUS, TOATOMY aOCTPaKTHBIE U OTBICYCHHBIE KATETOPUU UM TPYTHOJIOCTYMHBL. B
TOXKE€ BpeMsl TpHU CHeNUaTIbHOM OOy4eHHH OOy4alolu[uecss MOTYT BBITIONHATH 3aJaHUS TI0
anroputMy. OHU BOCIPHUMMYHUBBI K TOMOIIM, MOTYT BBIIIOJHHUTh MEPEHOC HA AHAIIOTUYHOE
3aJlaHUE€ YCBOEHHOTO crocoba perieHus. CHUKEHHE Pa3BUTHSI MBICIUTEIBHBIX OTEpaluid |
3aMEJICHHOE CTAHOBJICHHE JIOTUYECKUX JEHCTBUM MPUBOAAT K HEJOCTATOYHON OCMBICIIEHHOCTH
COBEpIIAeMbIX YUEOHBIX JAEUCTBUN. Y O0OyYaromMXcsi 3aTpyJHEHbl CYETHBIC BBIYHCICHUS,
MpPOU3BOJUMbIE B yMe. B NHCBbMEHHBIX BBIUMUCICHUSX OHM MOTYT MPONMYCKaTb OJWH U3
MIPOMEXYTOYHBIX maroB. [Ipu paboTe ¢ YHCIOBBIMU BBIPAKEHUSMU, BEIYUCIICHHEM HX 3HAUCHUS
MOTYT HE YAEpKUBaTh MPABUIBHBIA MOPSAOK AeiicTBuii. [lpu ymporieHun, mpeodpazoBaHUU
BolpakeHul ydamuecs ¢ 3[I[P He MOryr camMOCTOSITEIbHO MNPUHATH pEUIEHUuE O



IIOCJIEJOBATEIbHOCTH BBINOJIHEHUS JeHCTBUH. KOHKPETHOCTh MBIIUIEHUS OCIIOKHSAET YCBOSHUS
HaBbIKa pCELICHUsS YPAaBHEHWIN, HEPaBEHCTB, CUCTEMBbl ypaBHEeHMU. M MmanomoctynHo
COBEPIIICHIE 0OPATUMBIX OTICPAIIHA.

Huskuii ypoBeHb pa3BUTHS JIOTMUECKUX OIEpalui, HeJoCTaToyHas OOOOLIEHHOCTh
MBILIUICHUS] 3aTPYIHSIOT U3ydeHHe TeMbl «DyHKIUH»: MpH ONpeaeNeHHH (PYHKIIMOHAIBHOM
3aBHCUMOCTH, TIpH OINUCAaHUW TPapUUECcKON CHUTyallMH, HCIOJB3yd TI'E€OMETPHUYECKHA,
anreOpandyeckuid, (yHKIMOHATIBHBIN SI3bIKH. Hepenko ydamuecs HE BUAAT PAa3HHUIBI MEXIY
00J1acThIO OTpeIeICHIs] PYHKIIMU U 00JIaCThIO 3HAUCHUH.

Pemrenune 3a1a4 conpsiKeHO ¢ TPYIHOCTAMHU O(OPMIICHUS KPATKOW 3arucH, MPOBEIACHUS
aHanM3a yCJIOBHA 3a/lau, BBIIENEHUs cymecTBeHHoro. ObOyuatommecs: ¢ 3IIP 3aTpymastoTcs
CleNaTh YMO3AaKJIIOYEHHE OT OOMIero K YacTHOMY, HEPEIKO BBIOMPAIOT HepalroHAIbHBIC
CHOCOOBI PEelIeHHs], HHOTJa OTPAHUYUBAIOTCS MAaHUMYIISILUSIMU C YUCIIaMHU.

[Ipn um3yueHum reomerpuyeckoro marepuana odOydvaromuecs ¢ 3I[IP crankuBarorcs c
TPYOHOCTBIO JieNaTh JIOTUYECKHE BBIBOJbI, CTPOUTH IOCIEIOBATENIbHBIE PACCYXICHUS.
HenpouHble 3HaHUS OCHOBHBIX TEOPEM TI€OMETPUM MPHUBOJUT K OMIMOKaM B pelIeHUuU
reoMeTpuueckux 3agad. OOydaronuecss MOTyT MOAMEHUTH (HOpMyIly, HETPaBUILHO IPUMEHUTH
teopeMy. K cepbe3HbIM ommOkamM B pELIEHHM 3aJady HPUBOJAT HEJOCTATOYHO pa3BUTHIE
MIPOCTPAHCTBEHHbIE TMpeJCTaBieHUs. MM CIOXKHO BBIMOJIHUTH UYEPTEXK K YCIOBHIO, B
MMCBMEHHBIX pab0Tax OHU HE MOTYT NPUBECTU OOBSICHEHHE K UEPTEKY.

TouHOCTh 3amOMUHAHHWS W BOCHPOU3BEICHHUS Y4eOHOTO MarTepualla CHIXKEHBI 110
MpUYKHE cIa00CTH MHECTUYECKOH JESITeNTbHOCTH, CyXeHUsl oobeMa naMatu. O0ydaromumes ¢
3I1P tpebyetcst OoJiblile BpeMEHHU Ha 3aKpeIUieHre MaTepuaia, akTyajlu3alus 3HaHu| 10 Orope
IIPU BOCTIPOU3BEACHUU.

Jlnst mpeonosieHusl TPYAHOCTEW B M3Y4YeHHMH Y4eOHOro mpeamera «MaTeMaTukay
HeoOxoauMa amanrtanust oObeMa W XapakTepa y4eOHOro MaTepuaia K T03HaBaTEIIbHBIM
Bo3MOKHOCTsIM ydamuxcsa ¢ 3[IP. Crnenyer yueOHBIN MaTepuan MpPENOTHOCUTH HEOOJIBITUMU
MOPUHUSAMHU, YCIOXKHSASL €ro MOCTENEHHO, M3bICKUBATh CIOCOOBI aJanTally TPYJHBIX 3a/laHuUM,
HEKOTOpble TEMbl JaBaTh KakK O3HAKOMUTENIbHbBIE; HWCKIIOYAaTh OTHENIbHBIE TpPYAHBIE
JI0Ka3aTeNIbCTBA; TEOPETUUECKUIM MaTeprall peKOMEHAYETCsl U3ydaTh B Mpoliecce MPaKTHUECKON
NESTeIbHOCTH MO0 pelIeHuo 3amady. OpraHuyeckoe €IWHCTBO MPAKTHUYECKOH M YMCTBEHHOMU
JESITeIbHOCTH yYallluXcsl Ha YpOKaX MaTeMaTHKU CIIOCOOCTBYIOT MPOYHOMY U CO3HATEIHLHOMY
YCBOCHHIO 0a3MCHBIX MaTeMaTUUYECKUX 3HAHUN U YMEHUI.

esn u 3agaumn u3yyeHusi yueOHoro npeamera «MaremaTuka
[IpuoputeTHbIMU Yeramu 00ydeHHsl MaTeMaTuke B 7—9 Kiiaccax siBISIFOTCS:

= (QopmMupoBaHHE LEHTPAJIBHBIX MareMaTHMYeCKHX TMOHATUH  (YUCIIO, BEJIMYHMHA,
reomerpuueckas Qurypa, nepemeHHasi, GyHKIHs), 00eCIeUNBAIOIINX TPEEMCTBEHHOCTh
Y TIEPCIIEKTUBHOCTh MaTeMaTHUeCKoro o0pazoBanus oOy4daromuxcs ¢ 311P;

= noxaseneHue oOyvarommuxcss ¢ 3[IP Ha mocTymHOM 1A HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3U MAaTeMaTHKU U OKPYXKAIOIIero MHpa, MOHUMaHUE MAaTEMAaTUKH KaK 4acTH
oO11eil KynbTyphbl 4eJIOBEUECTBA;

" pa3BUTHE HHTEUIEKTyaJbHBIX M TBOPUECKHUX crHocoOHocTel oOywarommuxcst ¢ 3IIP,
M03HABATEJIbHOW AKTUBHOCTH, MCCJEI0BATEIbCKUX YMEHUM, KPUTUYHOCTH MBILIICHUS,
HMHTEpeca K U3yYEeHUI0 MaTeMaTuKH;

= (popmupoBanue GyHKIHOHATHHON MaTeMAaTUYECKON IPaMOTHOCTH: YMEHHUS paclo3HaBaTh
MPOSIBIICHUS] MAaTEMaTHMYeCKUX TMOHATUH, OObEKTOB M 3aKOHOMEPHOCTEH B peallbHBIX
KU3HEHHBIX CUTYyallUsIX W TPU H3YUYEHUHU JPYTHX YUeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (opMyaupoBaTh HMX Ha S3bIKE MAaTEeMAaTUKH U
co371aBaTh MAaT€MaTUYECKUE MOJEINH, MPUMEHSITh OCBOCHHBIM MareMaTUYeCKHUil ammapar
JUISL pelIeHus] MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4, WHTEPIPETUPOBATH M OLIEHUBATH
MOJTy4€HHbIE PE3YIIbTATHI.



JlocTrxeHue 3TUX Lenel 00ecrieYMBaeTCsl pELIEHUEM CIEAYIOIUX 3a0ay.:

= ¢opmupoBath y oOydaromuxcs ¢ 3I1P HaBbIkM y4eOHO-TIO3HABATEIHHOU JIEATEIBHOCTH:
IUTAHUPOBaHKUE PaOOTHI, IOUCK PAIMOHAIBHBIX MYTEH €€ BBIMOIHEHUS, OCYIIECTBICHUS
CaMOKOHTPOJIS;

" crnocoOCTBOBATh MHTEIUICKTYAJIbHOMY Pa3BUTHIO, (POPMHPOBATH KauecTBa, HEOOXOAUMBIE
YEeJIOBeKy Ul TIOJHOIICHHOW JKM3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIC
MaTeMaTUYeCKONH  JCATETBbHOCTH: SICHOCTH W  TOYHOCTH  MBICIH, HMHTYHIIHH,
MIPOCTPAHCTBEHHBIX MPEICTABICHUH, CIIOCOOHOCTH K MTPEOIOTICHUIO TPYIHOCTEH;

* (opmupoBarh KIIOYEBBIE KOMIETCHIMHM Y4YallMXCSd B paMKax MNPEAMETHOW oOiactu
«Maremarrka 1 HHHOPMATHKAY;

® pa3BUBaTh NOHATUIHOE MblLUIEHUs oOydaromuxcs ¢ 3I1P;

" OCYILECTBJISTh KOPPEKLUIO [I03HABaTeNIbHBIX IpoleccoB oOyuatoumuxcs ¢ 3IIP,
HE0OXOIUMBIX /Il OCBOEHHUS IPOrPaMMHOI0 MaTepuaa 1o yueOHOMY MpeaMeTy;

" [peaycMaTpuBaTh BO3MOXKHOCTH KOMIIGHCAIMM 00Opa30BaTeNbHBIX JACPHUIUTOB B
OCBOCHMM TMPEALIECTBYIOIIEr0 MporpaMMHOro Martepuaia y oOyuatomuxcst ¢ 3IIP wu
HEIOCTATKOB B MX MaTEMaTHYECKOM Pa3BUTHH;

* copMUPOBATh YCTOHIHMBBIA HHTEPEC YUAIIUXCS K TIPEIAMETY;

" BBISBIIATH M Pa3BUBATh MaTeMaTHYeCKHe U TBOPUYECKHE CIIOCOOHOCTH.

OcCHOBHBIE JIMHHMH COJEpKaHMS Kypca MareMatukun B 7-9 xknaccax: «YHwuema u
BBIYUCIICHU», «Anrebpa» («AnreOpandeckrue BBIPOXCHHS», «YPAaBHCHHS W HEPABEHCTBAY),
«Dyukuuny, «leomerpus» («l'eomerpuyeckue ¢Gurypsl M UX CcBoilcTBa», «M3MepeHue
TE€OMETPUUECKUX BEIUYNH»), «BeposTHOCT, M cratrcThkay. JlaHHBIE JMHUW DPa3BHBAIOTCS
napajuieNibHO, KaXK/1asi B COOTBETCTBHU C COOCTBEHHOM JIOTHKOM, OJJHAKO HE HE3aBUCHMO OJ[HA OT
Jpyroi, a B TECHOM KOHTaKTe M B3amMoJielcTBUU. Kpome 3T0or0, MX 0OBEAMHSET JOrHYecKas
COCTAaBJIAIOIIAsA, TPAAUIIMOHHO MPHCYILlas MaTeMaTHUKE W MPOHU3BIBAIONIAs BCE MaTeMaTHUECKHE
Kypcbl U cojaepkarenbHble JuHUH. ChopmynupoBanHoe B denepanbHOM TocCylnapcTBEHHOM
00pa3oBaTeIbHOM  CTaHIApTE OCHOBHOTO OOIIero oOpa3oBaHHMs TpeOOBaHHE «YMETh
OTepUpOBaTh TMOHATUSAMU: OIpENesIeHne, aKCMOMa, TeopeMa, J0Ka3aTelbCTBO; YMEHHE
pacrno3HaBaTh MCTUHHBIE U JIOXKHBIE BBICKA3bIBaHUS, MPHUBOJAUTH MPUMEPHl U KOHTPIPUMEPHI,
CTPOUTh BBICKAa3bIBAHUA W OTPHUIIAHUS BBICKA3bIBAaHUID» OTHOCUTCA KO BCEM KypcaM, a
(dbopMUpOBaHUE JIOTMYECKMX YMEHUH pacIpenensercss Mo BceM rojaM OOydeHHs Ha YpPOBHE
OCHOBHOT0 00111€T0 00pa30BaHMUsL.

Conepxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE IPEIAMETHBIM pe3ylibTaTaM OCBOCHUS
[IpumepHoil paboueld mporpamMMmbl, paclpeneN€HHbIM M0 rojaMm OOydeHHs, CTPYKTYPHUPOBAHO
TakuM o0pa3oM, 4YTOObl KO BCEM OCHOBHBIM, NPUHIUIHAIBHBIM BOMpOCaM O0O0y4aroniuecs
oOpalaaiuch HEOJHOKPATHO, YTOOBI OBIAJCHHE MAaTEMAaTUYECKUMU TOHSATHUSMH U HaBBIKAMH
OCYIIECTBIISJIOCh ~ MOCHENOBAaTeIbHO M IMOCTyHNarelbHO, C  COONIONEHHEM  MpUHIUIA
MIPEEeMCTBEHHOCTH, a HOBBIE 3HAHWSA BKJIIOYAINCH B OOIIYI0 CHCTEMY MaTeMaTHUYECKHX
npenctaBinenuid  obywatomuxcss ¢ 3[IP, pacumpsas u ymiyonss e€, oOpasys MpoyHbIe
MHOKECTBEHHBIE CB3M. OOmme wnenum wu3ydeHus ydeOHoro mpenmera «MaTremarukay
npencTaniensl B [IpuMepHoii paboueii mporpaMmme OCHOBHOTO 0011Iero 0Opa3oBaHusl.

OcobenHoctu 0TOOpa M aanTay yueOHOTro MaTepuana Mo MaTeMaTHKe

OOyuenue yueOHOMYy TpeaMeTy «MaremaThka» CTPOMTCS Ha CO3JaHUU ONTHUMATbHBIX
YCIOBUH /711 YCBOGHHS MPOTpaMMHOTO Matepuaia odyuatoutumucs c¢ 3I1P. bonbiioe BHuMaHue
yaensieTcss oTbopy y4eOHOro marepuaia B COOTBETCTBHUU C MPUHIIUIIOM JOCTYIMHOCTH TIPU
COXpaHEHUHU O00Iero 06a30BOT0 YpPOBHsI, KOTOPBIH NOJKEH MO COJAEPKAaHHIO U 00beMy ObITh
aJlanTUPOBAaHHBIM AJis oOyuatomuxcs ¢ 3[1P B cooTBeTCTBUU ¢ X 0COOBIMH 00pa30BaTEIbHBIMU
notpebHocTsamMu. Crenyer 0OJeryuTh OBJaJeHHe MarepuaioM oOyuatommumucs ¢ 3[IP
MIOCPE/ICTBOM €0 JIETAIBHOTO OOBSICHEHUS C CHCTEMAaTUYeCKMM IOBTOPOM, MHOTOKPAaTHOM
TPEHUPOBKU B TMPUMEHEHUHM 3HAHUM, UCIIONB3Yd TMPHEMbl aKTyalu3aluu (BU3yaldbHas OMopa,
MaMsTKa).



IIpumepHas mnporpaMmMa IpeAyCMarpUBAacT BHECEHUE HEKOTOPBIX W3MECHECHMM:
YMEHBbIIEHUE 00bEMa TEOPETUYECKUX CBEICHMM, BBIHECEHHE OTIECJIBHBIX TEM WJIM LEJbIX
paszenoB B Marepuasl Uit 0030pHOT0, 03HAKOMUTEILHOTO H3YUeHHSL.

HN3menennst nporpammsel B 7-9 kiaccax

Anzeopa

B o3HakOMHTENBHOM  IUIAHE  PEKOMEHIYETCS  U3y4aTbh  CJIEAYIOIUME  TEMBI:
«ppammonansupie uucia. JleldcTButenbHble 4nciay, «CpaBHEHHE NEUCTBUTEIBHBIX YHCET,
apupMeTHYECKHe ACHCTBHS C ACUCTBUTENBHBIMH YHCIaMmn», «HaxoxxaeHue mpuOIMKEHHBIX
3HA4YCHHUM KBaJApPaTHOIO KOpHA», «Teopema Buera», «PenieHns ypaBHEHMI TPETbEH M 4ETBEPTOM
cTeneHeil pa3okeHHeM Ha MHOUTemm», «DyHknus y =X u ee rpaduk», «[lorpemsocts u
TOYHOCTh NMPUOIMKEHU», «UeTHble U HeueTHble QyHKUUN», «DyHKIHUA y=x"», «DyHKIUSI y=
ax’, ee rpaduk u coiictBa. I'paduku Qynkiuil y= ax> + n u y=a(x-m)?, «YpaBHeHHUE C ABYMs
NEepeMEeHHbIMU U ero rpaduk», «['paduueckuil crnoco® peueHUs CUCTEMbl YypaBHEHHID»,
«300pakeHne uiIeHOB apU(PMETUYECKON W TIeOMETPUYECKOW MpPOTpeccHil TouKaMHM Ha
KOOPJIMHATHOMN TIOCKOCTU. JIMHEWHBIN U SKCIOHEHLIMAIbHBIN pOCT. ClI0KHBIE TPOLIEHTHI».

Cnenyer yMEHBIINTH KOJMYECTBO 4YacoB Ha HU3ydeHHEe TeM: «DopMyIbl»,
«Jloka3aTenbCcTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHUE C JBYMs HeH3BEeCTHbIMMW», «I'padux
JUHENHOrO0 YypaBHEHMsI C JABYMs IepeMeHHbIMU», «['paduyeckoe penieHHe JHHEWHBIX
YpaBHEHUI U CUCTEM JIMHEHHBIX ypaBHEHUI», « CBOMCTBA KBaIpaTUUHON QPYHKIIUN.

BricBoOoMBIIMECS Yachl PEKOMEHAYETCS MCIOJIB30BaTh: s JIydlled mnpopaboTKu
Haumbojiee BaXHBIX TeM Kypca: «PemieHune ypaBHeHui», «PerieHue cucteM ypaBHEHHID,
«CoBMecTHbIE IeHCTBUS ¢ poOsimuy, «IIpuMeHeHne cBOWCTB apu(MeTHYeCKOTO KBaJApPaTHOIO
KOpHS»; Ha TMOBTOpPEHHME, pelIeHHe 3ajady, MpeoOpa3oBaHME BBIPAKEHUN, a TaKkKe Ha
3aKpEIJICHUE H3YYEHHOIO MaTepHaa.

Buabl  gesitesibHOcTH  oOywawmmxesas ¢ 3IIP, o0yciaoBiieHHble  0COOBIMHU
o0pa3oBaTe/IbHBIMM MOTPEOHOCTAMH H  O0ecleYMBAOIIMEe OCMBICJCHHOEC OCBOCHHE
coJlep;KaHuM 00pa3oBaHus Mo npeaMery «MaTemaTuka»

Copepxanue BUIOB JesTenbHOoCcTH oOywatonuxcs ¢ 3IIP ompenensiercs ux ocoObiMu
o0OpazoBaTesbHBIMU TOTpeOHOCTAIMHU. [ToMuMo mmpoko ucnosbdyeMbix B OOIT OOO o6mux s
BCEX 00YYarOIIUXCS BUAOB JCSITEIBHOCTU CIEAYeT YCHIIUTh BUJIbI AEATEIBHOCTU crienu(uyHbIe
JUIs JTaHHOW KaTeropuu Jered, oOecrneuuBarollie OCMBICICHHOE OCBOCHHUE COJepKaHUsS
o0pa3oBaHUs MO MPEIMETY: YCUIICHUE MPEAMETHO-IIPAKTUUECKOMN AeATEeIbHOCTH C aKTUBU3ALIUEH
CEHCOPHBIX CHCTEM; 4YepeJOBaHHE BHUIOB JEATEIbHOCTH, 3aJCHCTBYIOIIUX pa3IHuHbIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepHasa ¢ OMOPOi Ha alTOPUTM; «IIOIIArOBOCThY B U3yYCHHUH
MaTepuana; UCIoIb30BaHUE JOMOJIHUTEILHON BU3YallbHOM OMOPHI (CXeMBbI, 11a0JI0HbI, OTIOPHBIE
TabJIMIIbI); PEYEBOIM OTUET O MpoIlecce U pe3yabTaTe AesITeNbHOCTH; BHIIOJHEHHE CHEIHATbHbBIX
3a/laHui, 00eCIeYNBAIONINX KOPPEKIHI0 PETYIsSUU y4eOHO-TO3HABATENIBHON NIESATEIBHOCTH U
KOHTPOJIb COOCTBEHHOTO Pe3y/bTara.

Temartnueckas u TepMuHosIoTHYecKas Jekcuka coorserctsyer OOIT OOO.

s obOyuatomuxcs ¢ 3P cyiiecTBEeHHBIM SBISIFOTCS MPHEMBI paOOTHI C JIEKCUYECKUM
MatepuanoMm Mo mpenmety. IIpoBoauTtcs crenuanbHas paboTa TO BBEACHUIO B aKTHBHBIN
CJIOBaph OOYYAIOIINXCA COOTBETCTBYIOUIEH TEPMUHONOTHU. V3ydaemble TEpPMHHBI BBOJSTCS Ha
MOJINCEHCOPHOM OCHOBE, o00s3aTenbHa BU3YallbHAas TOIAEPKKA, AITOPUTMBI pabOTHI €
ONpe/IeJIEHUEM, OTIOPHBIE CXEMBI I AKTyaIu3allui TEPMHUHOJIOTHH.

PABOYAS ITPOT'PAMMA YYEBHOTI'O KYPCA «AJI'EBPA». 7-9 KJIACCbI

Henn usyyenus yueOHOro Kypca

AnreOpa sBIsieTCSI OJHUM W3 OMOPHBIX KYpCOB OCHOBHOHM IIKOJIBI: OHA OOecreyuBaeT
U3Y4YE€HHE JIPYTUX AMCLMIUIMH, KaK €CTECTBEHHOHAyYHOTO, TaK M T'YMaHMTAPHOIO IMKIIOB, €&



OCBOCHHE HEOOXOMMO ISl IPOJIOJDKEHUSI 00pa30BaHUs U B MOBCEAHEBHOW XM3HU. Pa3BuTHe y
oOyuaronuxcs HAy4YHBIX pEICTaBICHHIA 0 MIPOUCXOKACHUN
U CYIIHOCTH anre0pandeckux aOCTpaKIuii, Crnoco0e OTPaKeHUS MATeMAaTHYCCKOW HayKOUH
SIBJICHUWA W TPOIECCOB B TPHPOJE W OOIIECTBE, POJIM MaTEeMaTHYECKOTO MOJCIHPOBAHUS B
HAyYHOM TIO3HAHHWH M B MPAKTHKE CIOCOOCTBYET (hOPMHPOBAHHMIO HAYYHOTO MHPOBO33PEHUS H
KAaueCTB MBIIIICHUS,, HEOOXOIUMBIX I aJanTalliii B COBPEMCHHOM HU(POBOM O0OIIECTBE.
N3yuenue anrebpbl ecTeCTBEHHBIM 00pa3oM oOecleyuBaeT pPa3BUTHE YMEHHs HaOIIOIaTh,
CpaBHHMBATh, HAXOJHWTh 3aKOHOMEPHOCTH, TPEOYeT KPUTHUYHOCTH MBINUICHHS, CIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JICHCTBHSI W BBIBOIBI, (OPMYITHPOBATH YTBEPKICHHUS.
OcBoeHune Kypca aJireOpbl 00€CIeunBaeT pa3BUTHE JIOTHYECKOTO MBIIIICHUS 00YJarOIUXCsl: OHU
WCIOJIB3YIOT JCIYKTHUBHBIC W WHIYKTUBHBIC DPACCYKICHHUS, O0OONICHHE W KOHKPETH3AIIHIO,
abctparupoBanue u aHajoruto. OOydeHue anrebpe MpeanosaraeT 3HAYUTENBHBIA O0BEM
CaMOCTOSITEIIGHOW JEATEIBHOCTH OOYYaIOUINXCs, TTOATOMY CaMOCTOSTENIFHOE pEIICHHEe 3aaad
€CTECTBCHHBIM 00Pa30M SIBJIICTCS peaTu3alueil e TeIbHOCTHOTO MPUHIIUITA O0YICHUSI.

B crpykType mporpammbl yueOHOro Kypca «AnreOpa» OCHOBHOM IIKOJIbI OCHOBHOE
MECTO 3aHHMAIOT  COJICPXKATCIBHO-METONMYECKAe JIMHUU: «UwWcrma ©  BBIYMCICHHSY;
«AnreOpanyeckre BhIpAXCHHS»; « YPAaBHCHHSI U HEepaBEHCTBay;, «DyHkiuny. Kaxmas u3 atux
COJIEPIKATEITPHO-METOTUICCKHUX JIMHUH Pa3BUBACTCS HA MPOTSHKCHHUH TPEX JIET M3YUCHHS Kypca,
€CTECTBCHHBIM 00pa30oM TepeIieTasCh W B3aUMOJICHCTBYS C JIPYTHMMH €ro JIMHHSIMH. B Xoze
W3YYCHHS Kypca 00OydJaronuMces IPUXOAUTCS JIOTUIECKH PACCyXIaTh, HCIIOIh30BaTh TEOPETUKO-
MHOKECTBCHHBIHN SI3BIK. B CBSI3W ¢ 3THM IieiecooOpa3HO BKIIOYHTH B MPOTPaMMYy HEKOTOpHIE
OCHOBBI JIOTHKH, TTPOHU3BIBAIONINE BCE OCHOBHBIC Pa3jIeibl MaTeMaTHYECKOrO OOpa3oBaHUS U
CTIIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MaTEeMaTHYECKOTO
s3pika. TakuM 00pa3oM, MOXKHO yTBEpXKIaTh, YTO COJEPKATEIbHOH ¥ CTPYKTYypHOU
0COOEHHOCTHIO Kypca «AnreOpa» SBISETCS €ro HHTETPUPOBAHHBIN XapakTep.

Conepxanve JUHUM «Yucaa W BBIUYMCICHUS» CIY)KUT OCHOBOM JUISl JTaJbHEUIIEro
M3Y4YEeHHUS MaTeMaTHKH, CHOCOOCTBYET Pa3BUTHIO Yy OOYYarOIIMUXCS JIOTMYECKOTO MBIIUICHUS,
(hOpMHUPOBAHUIO YMEHHUSI MOJIb30BAThCSI aITOPUTMAMH, a TAKKE MPHOOPETEHUIO MPAKTHYECKUX
HABBIKOB, HEOOXOJMMBIX Ui MOBCEIHEBHOM KM3HU. PazBUTHE MOHSATHUS O YUCIE B OCHOBHOM
IIKOJIE CBSI3aHO C PALMOHAIBHBIMH W HUPPAlMOHAIBHBIMU 4YUCIaMH, (OPMUPOBAHUEM
MIPEJICTaBJICHUM O IeHCTBUTEIBHOM YHUCIIE. 3aBEPIICHUE OCBOCHHUS YUCIOBOM JJMHUHM OTHECEHO K
CTapuieMy 3BeHYy 00IIero 00pa3oBaHuUs.

Cogepxanue nByX aireOpanyeckux JHUHUA — «AsreOpandeckue BBIPAKCHUS» U
«YpaBHEHHSI M  HEpPaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBAHUIO y  OOydaroluxcs
MaTeMaTHUYeCKOro ammapara, HeoOXOJAMMOTo sl pelIeHUs 3ajad MaTeMaTHKH, CMEXHBIX
MPEeIMETOB U MPaKTUKO-OPUEHTHPOBAHHBIX 3a1ady. B OCHOBHOW Imikone y4deOHBIN Marepual
TPYNIUPYETCS BOKPYr pPAlMOHANBHBIX BBIpOKEHHH. Ajredpa JIeMOHCTPHpPYET 3HAuCHUE
MaTeMaTHUKU KaK SI3bIKa JUIS MOCTPOSHUS MaTEeMAaTUYECKUX MOJIENIeH, OMHCAHUS MPOIIECCOB U
SBJICHUN peaslbHOTO Mupa. B 3amaum oOydeHus anredpe BXOIAT TakkKe JalbHEUIIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIJICHHs, HEOOXOJUMOro, B YaCTHOCTH, JJs OCBOCHHS Kypca
uHQOpPMATUKK, U OBJAJCHUWE HABbIKAMHU JEIyKTHBHBIX paccyxaeHuil. IIpeoOpazoBanue
CUMBOJIBHBIX (OpPM BHOCHUT CBOH crenuduveckuii BKJIaJ B pPa3BUTHE BOOOpaX)eHHUS,
CIOCOOHOCTEH K MAaTeMaTUYECKOMY TBOPYECTBY.

Cogepxanne  (QyHKIMOHAIbHO-TpAaQUUYECKOW JIMHMM  HalEIeHO Ha  MOJIyuYeHHUe
IIKOJIbHUKAMH 3HaHUN O QYHKIHMAX KaK BaXKHEWIEH MaTeMaTU4eCKOW MOJENH JJIs ONMUCAHUS U
HCCIIeIOBAaHUS Pa3HO-00pa3HBIX MPOLIECCOB U SIBIEHUI B MpUpoAe U obiecTBe. M3yuenue »Toro
MaTepuaga CHOCOOCTBYET pa3BUTHIO Yy OOydaloluxcs YMEHHUS HCIOJIb30BAaTh pa3lUYHbIE
BBIPA3UTENIbHBIE CPEACTBA S3bIKA MATEMATHKU — CIOBECHBIE, CUMBOJUYECKHE, rpaduuecKue,
BHOCHT BKJIaJl B (hopMHUpOBaHHUE MPECTABICHUNA O POJIM MAaTEMaTUKH B Pa3BUTUH LB UIH3AINH
U KYJIbTYPBI.



Mecrto yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY IulaHy B 7-9 Kiaccax wu3ydaercsi y4eOHBIH Kypc «AunreOpay,
KOTOPBIM BKJIIOUAET CIEAYIOUIME OCHOBHBIE pa3lesibl colepkaHus: «Yuciaa U BBIUHCICHUSD,
«AnrebpanyecKue BHIPAKCHUS», «YPaBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

VYueOHblil maH Ha uU3ydeHHe anreOpel B 7-9 kiaccax OTBOAUT HEe MeHee 3 yuyeOHBIX
4acoB B HEJEII0 B TEUCHHE KaXJOro rojga oOydeHusl, BCEro 3a TpH roja oOy4yeHHUs — HE MEHee
306 y4eOHBIX YacoB.

COAEPXAHUME YYEBHOI'O KYPCA (I10 TOJAM OBYYEHUA)

7 KJIIACC

Yucna u eviuucnenun

PauuonanbHbIe yncia

Jlpobu OOBIKHOBEHHBIE M JECSITUYHBIE, MEepexoi OT OJHOW (opmbl 3amucu Apodel K
npyroii. IloHsTHE pallMOHAIBLHOIO YMCIIa, 3alMCh, CPABHEHUE, YIOPAJOUYMBAHUE PALMOHATIBHBIX
yrcen. ApudmMernyeckue AEHCTBUS C pallMOHAIbHBIMU 4KciaamMu. Pemienue 3amad U3 peaabHOU
MPaKTUKHU HA YaCTH, HA JpOOH.

Crenenp ¢ HaTypaJlbHbIM IIOKa3aTelIeM: OIpe/eseHne, NpeoOpa3oBaHUe BBIpAKEHUH Ha
OCHOBE OMpEIEeTICHHUS, 3aIHCh OOJIBIINX YHCEL.

[IpoueHTsl, 3anKch MPOLIEHTOB B BUJE ApoOU U ApoOU B BUJIE MPOLEHTOB. TpH OCHOBHBIE
3aJlauM Ha MPOLIEHTHI, PELIEHUE 3a/1a4 U3 PEaTbHON MPAKTHKH.

[IpumeHeHne NpU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPOTIOPLHUOHAIBHOCTH.

Anzedpauueckue sviparxcenus

[TepemenHble, YMCTOBOE 3HAYEHHE BBIpAKEHUS ¢ NepeMeHHOU. JlomycTumble 3HaYEHUS
nepeMeHHbIX. [IpeacraBieHe 3aBUCUMOCTH MEXIy BEIMYMHAMU B BUJe popMyiibl. Borancnenus
o opmysam.

[IpeoOpazoBanne OYKBEHHBIX BBIPAKEHUH, TOXKICCTBEHHO paBHbIE BBIPAXKEHUS, MpaBuIIa
peoOpa3oBaHus CyMM U MPOW3BEJCHUMN, TpaBUiIa PACKPbITHI CKOOOK U MPHUBEIEHHS MOJ0OHBIX
CJIaraeMbIX.

CBoiICTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

OpnHounenbl 1 MHOrowieHsl. CreneHb MHOToWwiIeHa. ClloKeHUe, BBIYMTaHUE, YMHOKECHHE
MHOTO4JIEHOB. POPMYIIbl COKPAIlEHHOTO YMHOKEHHMsS: KBaJIpaT CyMMbl U KBaJpaT pPa3HOCTH.
®opmyiia pa3HOCTH KBaJapaToB. Pa3noxkeHrne MHOTOYWIEHOB HA MHOKHUTEIH.

Ypasnuenusn

YpaBHeHHE, KOPEHb YpaBHEHUS, MIpaBUiIa IPeoOpa30BaHusl YpaBHEHUS, PABHOCUIHLHOCTh
YPaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEW JMHEHMHOro ypaBHEHHS,
peuieHue JNMHEHHBIX ypaBHeHHMi. CocTaBieHHE YpaBHEHHMHM MO YCIOBHMIO 3a1aud. Pemienue
TEKCTOBBIX 3a/1a4 C IOMOLIbIO YPABHEHUH.

Jlunetinoe ypasnenue ¢ 08yms nepemennvimu u e2o 2pagux’. Cucrema ABYX JTHHEHHBIX
ypaBHEHUH ¢ JByMs NepeMeHHbIMH. PeleHue cucTteM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
IIpumepsl perieHns TEKCTOBBIX 3a7au C IIOMOIIBIO CUCTEM YPABHEHHM.

Koopounamut u cpagpuxu. @ynkyuu

Koopaunata Touku Ha npsmMoil. UMcIoBbIE NPOMEXYTKH. PaccTosHue Mexay IBymMs
TOYKaMH KOOPAUHATHOU MPSMOM.

[IpsimoyronpHast cuctema koopauHaT, ocu Ox u Oy. Abcrucca U OpAMHATA TOYKH Ha
KOOPJMHATHOM mockocTH. Ilpumepsl rpadukoB, 3amaHHbIX ¢opMmyiaamu. YUteHue rpadukos




pealbHbIX 3aBUCUMOCTEH.

[onsitue Qynkmmu. I'paduk dynkuum. CpoiictBa (ynkimid. Jluneitnas Qynkuus, eé
rpaduk. I'paduk ¢pynkiun y = kx + b. I paguueckoe pewenue nuneiinvlx ypagneHuu u cucmem
JIUHEUIHbIX YPAGHEHUII.

8 KVIACC
Yucna u eviuucnenus
KBanpartublit kopenb u3 uucina. [louamue 06 uppayuonanrbHom yucie. /lecamuunule
npubaudCenHus uppayuoranrbHulx yucen. CBoMCTBa apupMETHIECKUX KBAIPATHBIX KOPHEH 1 UX
MIPUMEHEHHE K TPEOOPa30BAHNIO YNCIIOBBIX BBIPAKEHUM U BBIUUCICHUSIM. /lelicmeumenshbie
yucna.

Crenens ¢ 1eNbIM [TOKa3zaTeneM U e€ cBoiicTBa. CTaHAapTHAs 3alIUCh YHCTIA.

Anzebpauueckue blparxceHus

KBagpatHbiii TpEXUiIeH; pa3ioKeHUE KBAAPATHOTO TPEXWICHA HA MHOKUTEIH.

AnrebOpanveckas ApoO6b. OCHOBHOE CBOWMCTBO anreOpanueckoit apobu. ClioxeHue,
BBIYUTAHUE, YMHOXKEHHUE, JIEJICHUE alreOpanyeckux ApooOei. PannoHanbHbIE BBIpAXKEHUS M UX
npeoOpa3oBaHUE.

Ypasenenun u nepagencmea

KBagparHoe ypaBHeHHe, (GopMmyna KOpHEH KBaapaTHOTO ypaBHeHMs. Ieopema Buema.
Pemenne ypaBHeHWi, CBOIMIIMXCA K JMHEWHBIM | KBaapaTtHeIM. [Ipocteiimue mpoOHO-
paroHAILHBIC YPaBHEHUSI.

I'pagpuueckas unmepnpemayusi ypagHeHuti ¢ 08YyMsi NEPEMEHHbIMU U CUCEM JIUHEUHbIX
ypasHeHuii ¢ 08yms nepemenHvimu. [IpuMepbl perieHus CUCTeM HEIMHEMHBIX YpaBHEHHUH C
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a71a4 aNTreOpandecKuM CIIOCOOOM.

YucnoBble HEpaBEeHCTBA M HMX CBOWcTBAa. HepaBeHCTBO ¢ OAHOM MEpEeMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEWHBIE HEpaBEHCTBA C OJHON TmepeMeHHOW. CHucTeMbl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

Dynkyuu

[Monsitne dpynknuu. OGnacTe onpeneaeHusl 1 MHOXKECTBO 3HaueHU GyHKIuU. CrocoObl
3a1aHusl QyHKITUH.

I'padux ¢ynkmuu. Urtenue cBoiictB ¢GyHKIuU mo e€ rpaduky. Ilpumepsl rpadukos
(GYHKIHM, 0TpaXkaloUINX peaabHbIEe MPOLIECCHI.

OYHKIMH, ONUCHIBAIOIINE NPSIMYI0 U OOpaTHYIO MPONOPIUOHATIBHBIE 3aBUCUMOCTH, UX

rpaduku. OyHkmuK y = x%, y = x5, y = +/x, y = S I'papuueckoe pewenue ypaenenuil u

cucmem ypasHeHul.

9 KJIACC

Yucna u evivucienus

JlelicTBUTEIbHBIE YHCJIA

PanvioHanbHbIC YUCHA, UPpAYUOHAIbHBIE YUCLA, KOHEUHble U OeCKOHeUuHble 0eCAmudHble
Opobu. Muodcecmeo OelicmeumenvbHblX 4ducel;, OelcmeumesbHble 4YUciad KAk OecKOHeuHvle
oecamuunvie Opobu. BzaumHo 00HO3HAYHOe coomeemcmeue Mexcoy  MHOMCECMEOM
OeticmeumenbHulX Yucesl U KOOPOUHAMHOU NPAMOLL.

CpasHenue OelicmsumenvbHblX yucen, apugpmemuueckue 0eUcmsuss ¢ OetlcmeumenbHbLMU
YUCTIAMU.

N3mepenus, npudaukeHns, OLeHKH

Pa3mepbl 00BEKTOB OKPYKAIOMIETO MHpPA, ATUTEIBLHOCTh MPOIIECCOB B OKPYXKAIOIIEM
MHUpE.

[Mpubnmk€HHOE 3HAYEHHE BEIMYMHBI, TOYHOCTH NpuOIMmkeHus. OKpyrieHHe 4Yucel.



IIpuknka u OLEHKA PE3yabTaTOB BHIYMCICHUN.

Ypasnenus u nepasencmea

YpaBHeHud ¢ OJHOI NTepeMeHHOH

JInneiiHoe ypaBHeHHUe. PellieHne ypaBHEHUH, CBOAAIUXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOAAIIUXCA K  KBaJpPaTHBIM.
bukBanpatnoe ypaBHeHue. llpumepwsi pewienus ypasneHuil mpemveli u 4emeeépmou cmeneueu
DPasnodceHuem Ha MHONCUMenu.

Pemenne npoOHO-paiMOHANBHBIX YPABHEHHH.

Pemmenne TeKCTOBBIX 3a71a4 alNre0Opandeckum METOJIOM.

Cucrembl ypaBHeHUH

VYpaBHeHHe ¢ ABYMS MEpEMEHHBIMH U ero rpaduk. PemeHue cuctem IBYX JTHHEWHBIX
YpaBHEHUH ¢ JIByMsl NepeMeHHbIMU. PerieHue cucteM ABYX ypaBHEHHM, OJHO W3 KOTOPBIX
JUHEHoe, a Ipyroe — BTOPOM creneHu. ['paduyeckas UHTepHpeTausi CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 337124 aNreOpandecKuM CIIOCOOOM.

HepaBencrBa

YucnoBsle HEPaBEHCTBA U UX CBOMCTBA.

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

Dynkyuu

KBanpatuunas ¢ynkuus, e€ rpadux u cpoiicta. [lapaGona, KOOpAMHATHI BEPLIMHBI
mapaboJIbl, 0Cb CHMMETPHUH MapadoJIbL.

I'paduxu GyHKLMIA: y = kx, y = kx + b, y = X%,
y =+xy = SI/I UX CBOWCTBA.

Yucnoevle nocneooeameibHOCHU

OnpenesieHue U cocoObl 3aJaHUS YMCJIOBBIX MOCIEA0BATEIbLHOCTEN

[ToHsiTHE YMCIOBOI MOCIEIOBATEIIBHOCTH. 3aJaHUE TTOCIEI0BATEIIBHOCTH PEKYPPEHTHOM
dhopmyoit 1 GopMyIIoi n-TO YIIeHa.

ApudmMernyeckasi 1 reoMeTpUYeCKas MPOrpeccuu

ApubdmMernueckas ©  TreoMmeTpuueckas mporpeccuu. Dopmyiabl  n-TO  4YiIeHa
apru(pMETUYECKON U TEOMETPUUIECKON ITPOrPECCHIT, CYMMBI TIEPBBIX 1 WICHOB.

H300pasicenue unenos apughmemudeckol u eeomMempuieckol npospeccuii. moukamu Ha
KOOpOuHammou niockocmu. Jlunetinolil u 3xkcnonenyuanvHul pocm. Crodichvle npoyeHmsi.

KoHTpoJIbHO-3MepuTeIbHbIE MATEPHAJIbI

[IpoBenenue OIEHKU MOCTIDKEHUN TIIAHUPYEMBIX pE3YIbTaTOB OCBOEHUS Y4eOHOTO
mpeaMera MPOBOTUTCS B (QopMe TEKYLIEro W pyOeKHOro KOHTPOJIA B BUJE: KOHTPOJbHBIE
paboThI, CaMOCTOSTENbHBIC pPAaOOTHI, 3a4eThl, MAaTEMaTHUYECKHE JHMKTAHTBI, IPAKTHUYCCKUC
paboThl, MUCEMEHHBIN OTBET MO MHIMBUIYAIbHBIM KapTOUKaM-33aJaHUSIM, TECTUPOBAHHUE.

Hna oOyuatouuxcs ¢ 3IIP Bo3MoXHO u3MeHeHHE (GOPMYIHPOBKH 3aJaHUNl Ha
«TIOIIArOBYIO»,  aamTalii0 IpeiaraeMoro oOydarolmemMycss TecTOBOro (KOHTPOJBHO-
OIICHOYHOT0) MaTepuaya: HCIOJb30BAHUE YCTHBIX WM MUCHBMEHHBIX WHCTPYKIUH, YIpPOIICHHE
JUIMHHBIX CJIOXHBIX (OPMYITHPOBOK MHCTPYKIUI, PEIIeHHE C OMOpPOM Ha alropuT™, oOpaserl,
MCIO0JIb30BaHKE CIIPABOYHON HH(MOPMAITUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI:



MOTHBalMs K OOyYeHHMIO MaTeMaTHKe M LEJICHANpPaBICHHON IMO3HaBaTEIbHON
NESITENIbHOCTH;

MIOBBIIIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4Yepe3 IPAKTHUECKYIO JEATEIbHOCTb,
TpeOYIOIIYI0 MaTeMaTHYECKUX 3HAHU, B TOM YHCJIE YMEHUE YUUTHCS Y IPYTUX JIIOACH;

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

ciocoOHOcTh oOydaromuxcsi ¢ 3[1P k oco3HaHmio cBOMX AEDUIIMTOB U TPOSBICHHUE
CTPEMJIEHUS K UX [IPEOI0JICHHIO;

CIOCOOHOCTh K CAMOPA3BUTHIO, YMEHUE CTABUTH JIOCTHKMMBIE LIEJIH;

YMEHHME pazauyarh ydyeOHbIE€ CUTyallud, B KOTOPbIX MOXHO JEWCTBOBATbH
CaMOCTOSITEJIBHO, U CUTYyallUH, TJ€ CJIEeNyeT BOCIOJIb30BaThCS CIPaBOYHOM MHGpoOpManueil nim
JIPYTMMHU BCTIOMOTATEJIbHBIMU CPEACTBAMY;

CIIOCOOHOCTh MEPEHOCUTh IIOJyYEHHbIE B XO0JA€ OOYy4YeHMs] 3HaHUS B aKTyaJlbHYIO
cUTyanuio (TIpy perieHu  XKUTEHCKUX 3a71a4, TPEOYIOINX MaTeMaTUUECKUX 3HAHUN);

CIIOCOOHOCThP ~ OpPUEHTHUPOBAaTbCA B  TpeOOBaHUSAX W  MpaBWIax  IPOBEJIEHUS
MPOMEKYTOYHOM M UTOTOBOU aTTECTALlUH;

OBJIaJIEHUE OCHOBaMH (PMHAHCOBOM rPpaMOTHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDI

Ognadenue yHugepcanbHblMu yueoHbIMU NOZHABAM ETIbHBIMU OCUCH BUAMU:

YCTaHABJIIMBATh IMNPUYUHHO-CICACTBCHHBIC CBA3HM B XOAC€C YCBOCHHA MAaTEMATUYCCKOI'O
MaTepHana;

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

C TIOMOIIBIO YUUTENISI BBIOUPATh CIIOCO0 pEIICHUS MaTeMaTHYECKOH 3aaun (CpaBHUBATH
BO3MOJKHBIC BAPUAHTHI PEIICHHS);

MPUMEHATh W TIPeoOpa30BhIBATh 3HAKH W CHMBOJIBI B XOJI€ PEIICHHS MaTEeMaTHYEeCKUX
3ajauy;

yCTaHaBIIMBaTh KCKOMOE U JAHHOE TIPU PEIICHNH MAaTeMaTHIEeCKOH 3a/1a9u;

MOHMMAaTh W HWHTEPIPETHPOBATH HWHPOPMAIMIO PpaA3IMYHBIX BHIOB ©  (opm
MPECTABIICHHS,

WLTIOCTPUPOBATH pelIacMble 3a/1a4d Ipa)uueCKUMHU CXEMaMU;

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

MOHMMAaTh MW HCIOJB30BaTh MAaTEMAaTHYECKHE CPEJICTBA HArMSAHOCTH (rpaduky,
JMarpaMMbl, TaOJIHIIBI, CXEMBI U JIP.) UTS WLTIOCTPAIMH, HHTEPIPETAIUHU, apTyMEHTAIINH.

Osnadenue yHUgepCcanbHbIMU YUEOHBIMU KOMMYHUKAMUBHBIMU OClICH UAMU

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

B3aMMO/ICHCTBOBATh M HAXOJHUTh OOIIHE CIOCOOBI PadOTHI; paboTaTh B IPYIIIE: HAXOIUTh
oOmiee perieHWe W paspemarb KOH(UIMKTBI Ha OCHOBE COTJIACOBaHMS TO3MIUH U ydéra
WHTEPECOB; CIIyIIaTh NapTHEPA; GOPMYJIMPOBATH, APTYMEHTHPOBATh U OTCTAUBATh CBOE MHEHHUC,

MPOrHO3UPOBATh BO3HUKHOBEHHE KOH(MIMKTOB MPH HAJIMYUU PAa3HBIX TOYEK 3PCHUS U
pazpemiats KOH(QIUKTHI HA OCHOBE Y4€Ta MHTEPECOB U MO3UIIMI BCEX YIaCTHUKOB;

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

BBITIOJHATH CBOIO 4YacThb palOThI, JOCTHUTaTh KAueCTBEHHOTO pe3yibTara W
KOOPJIUHUPOBATH CBOU JICHCTBUS C IPYTUMH YICHAMU KOMaH]IbI;

OIICHUBATh KAY€CTBO CBOETO BKJIaJa B OOIIUN POIYKT.

Osnadenue ynugepcaibHbIMu y4eOHbIMU PECYTAMUBHBIMU 0CUCM BUAMU:

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



IJIAHUPOBATh M OCYLIECTBIATH JACATEIBHOCTb, HAIPABICHHYIO Ha pELICHHE 3a/a4
HCCIIEN0BATENIBCKOTO XapaKTepa.

dopmynmupoBath M yAepXkKHBaThb  y4eOHYIO  3agady, COCTaBIATh IJIaH |
MOCJIeI0OBAaTEIbHOCTD JCHCTBHIA;

OCYILECTBIIATH KOHTPOJIb 10 00pa3ily U BHOCUTh HEOOXOUMbIE KOPPEKTUBBI;

KOHTPOJIMPOBATh MPOIIECC U Pe3yIbTAT y4eOHOM MAaTEMAaTHIECKOH IEATETLHOCTH;

a/IeKBaTHO OLIEHMBATh MPAaBUJIBHOCTb WJIM OLIMOOYHOCTH BBINOJIHEHUS y4e€OHOU 3a1aud,
e 0OBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHUS;

CIM4aTh Ccrnoco® JeWCTBUS M €ro pe3ylbTaT C 3aJaHHBIM 3TAJIOHOM C IIENBIO
oOHapyXeHHs OTKIOHEHHUH M OTIUYUH OT ITAJIOHA.

MIPEBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PEIICHUU Y4eOHOH 3a1a4u;

MOHUMAaTh NPUYUHBI, IO KOTOPHIM HE OB JOCTUTHYT TpeOyeMblii pe3yabTaT
NEeSITeIbHOCTH, OTPEEIATh MO3UTUBHBIE U3MEHEHUS U HAlpaBlIeHUs, TpeOyrolue AalbHenen
paboThI;

perynupoBaTh Crioco0 BhIPAKEHHSI SMOLIMH.

NPEAMETHBIE PE3YJIbTATbBI

Pesynbratel  ocBoeHuss yuebHoro nmnpeamera «Marematuka (BkJItouas — anreopy,
TE€OMETPHUIO, BEPOSITHOCTh W  CTATUCTHUKY)», pPAacHpelelieHHble TI0 TogaM OOyYeHus,
GopMYyITHPYIOTCS TIO TPUHIMITY JOOABJICHUS HOBBIX peE3yJIbTaTOB OT ToJa K TOMdY, YXKe
Ha3BaHHBIC B MPEIBIAYIIAX TOJaX IMO3WIMH, KaK TPABWIO, TOCIOBHO HE IOBTOPSIOTCS, HO
YUUTHIBAIOTCS  (pe3yabTaThl OYEpPEJHOTO TOJa 10 YMOJYAHWIO BKIIOYAIOT PE3yIbTaThI
MPEABITYIINX JIET).

IIJIAHUPYEMBIE ITPEJJMETHBIE PE3YJIbTATHI OCBOEHUSA PABOYEM

MMPOI'PAMMBI KYPCA «AJITEBPA» (ITIO TOJAM OBYYEHMUSI)

OcBoenne y4yeOHOTOo Kypca «AnreOpa» Ha YpOBHE OCHOBHOTO 00miero oOpa3oBaHHS
JOJDKHO 00€CTIeunBaTh IOCTH)KEHUE CIISTIYIONINX PEAMETHBIX 00pa30BaTeIbHBIX PE3YIIbTATOB:

7 KJIACC

Yucna u évluucnenus

BbInonHATE, coueTass ycTHblE M NUCbMEHHBbIE NPUEMBI, apuUpMeTHdecKue IeHCTBUS C
palnMoHaIbHBIMU YHCIIAMU.

HaxonuTh 3Ha4YeHUs 4YUCIOBBIX BBIPAKEHWM; MPUMEHSATh pPa3HOOOpasHbIE CIOCOOBI U
OpUEMBl BBIYMCICHHUSA 3HAYCHUM JAPOOHBIX BBIPAXKEHUH, cojaepXKalluX OOBIKHOBEHHbIE MU
JEeCATHYHbIE POOH.

IlepexoauTb OT OIHOM (OPMBI 3aUCH YHCEN K Jpyroi (IpeoOpa3oBbIBaTh AECATUUHYIO
JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECSITUUHYIO Ipo0b). CpaBHUBATh U yIOPAJOYUBATH
panroHaIbHbIE YUCIIA.

OxpyriaTh ynca.

BBINONHATE NPUKUAKY M OLICHKY pe3yibTaTa BBIYMCICHUHN, OIIEHKY 3HAYCHUH YMCIOBBIX
BBIPAXKCHUI.

BbIMONHATE AEHCTBUS CO CTENEHSMM C HATypaJbHBIMU TOKa3aTelsiMU (C OmMoOpoil Ha
CIPaBOYHYIO HH(POPMAIIHIO).

[IpuMeHsATh MPU3HAKHU ICTUMOCTH, Pa3I0KEHUE Ha MHOKUTEIIN HATypaJIbHBIX YUCEI.

Pemate mpocreifiiiie NpakTUKO-OPHEHTUPOBAHHBIE 33/a4M, CBSI3aHHBIE C OTHOLICHUEM
BEJIMYMH, TPONOPLUUOHATIBHOCTHIO BEJIMYUH, IPOLEHTAMH; WHTEPIPETUPOBATh PE3YNIbTAThI
pelieHust 3ajad C y4€TOM OTpaHMYEHHM, CBS3aHHBIX CO CBOWMCTBAMHM pPacCMaTpUBACMBIX
00OBEKTOB.

Anzebpauueckue vlparxcenusn



OpueHTHpPOBAThCS B MOHATHAX M ONEPHPOBATH Ha 0a30BOM YpPOBHE aireOpandecKoit
TEPMUHOJIOTUEN U CUMBOJIMKOM.

HaxonuTh 3HaueHs1 OyKBEHHBIX BHIPAXKECHHUM IPU 33aHHBIX 3HAUYCHHUSIX TIEPEMEHHBIX.

BrImonsaTe npeoOpa3oBaHus LEIOTr0 BEIPAKEHHSI B MHOTOWICH MPUBEACHUEM 11000HBIX
CJIaraéMblIX, paCKpbITUEM CKOOOK.

BbInoNHATE yMHOXKE€HUE OJIHOUIEHAa HA MHOTOWIEH M MHOTOWIEHAa Ha MHOTOYJIEH,
OpUMEHATh (OPMYNIBI KBaJpaTra CyMMBl W KBaJpara pa3HOCTH (C OMOpOi Ha CIPaBOYHYIO
nH(OPMALIHIO).

OcymiecTBIATh Pa3iioKEHUE MHOTOWIEHOB HAa MHOXXMTEIU C MOMOIIBIO BHIHECEHUS 32
CKOOKHM 0OIIer0 MHOKHTENS, TPYNIHPOBKH ClIaraeMbIX, MPUMEHEHUs (OPMYJ COKPAIIEHHOTO
YMHOKEHHUS (C OTIOPOM Ha CIIPaBOYHYIO HHPOPMAIIHIO).

[IpumensaTs mnpeoOpa3oBaHMs MHOTOYJIEHOB I pELIEHWS pa3IUYHbIX 3a7ad U3
MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEaIbHOM MPAKTUKU.

Hcnonb3oBaTh cBOMCTBA CTENEHEN ¢ HATYpaJIbHBIMU MTOKA3aTEsIMU 1711 TpeoOpazoBaHus
BBIpaKEHUH (C OMOPOM Ha CIIPABOUYHYIO HH(POPMAIIUIO).

Ypaeénenus u nepasencmea

Pemate nuHelHbIe ypaBHEHUS C OJHOW MEPEMEHHOW, MPUMEHSS MpaBuja MEPEXo]ia OT
UCXOJHOTO ypaBHEHUS K pPAaBHOCUIBHOMY eMmy. IIpoBepsiTh, SBJISETCS JU YHUCIO KOPHEM
YpaBHEHHS.

Nwmets npencraBienre o rpaguyueckux MeToAax IMpU PelleHUH JIMHEHHBIX YpaBHEHUH U
UX CHUCTEM.

[TopOuparhs mpumepsl Map 4Mcenl, SBISIOMIUXCS PELICHUEM JIMHEWHOTO YypaBHEHHS C
JBYMSI TI€PEMEHHBIMU.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHUS C JBYMS
MIEPEMEHHBIMH; MOJIb3YACh IPaQUKOM, IPUBOIUTEH MPUMEPHI PEIICHUS YPaBHEHUS.

Pemrate cucreMsl ByX JMHEHHBIX YpaBHEHHMH C JBYMS NEPEMEHHBIMHM, B TOM YHUCIE
rpadguvecku (C OMOPOi Ha aNTOPUTM YICOHBIX TCUCTBUN).

CoctaBiTh (1ociie COBMECTHOTO aHajIN3a) M peliaTh JUHEHHOE YpaBHEHUE UIIN CUCTEMY
JIMHEWHBIX YPaBHEHHUU MO YCIIOBMIO 3a/1a4¥, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4yl MOJYYeHHBIA pe3ynbTar.

Koopounamut u cpagpuxu. @ynxkyuu

N300paxkaTh Ha KOOPAMHATHOM MPSMOMl TOUKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, WHTEpBAJIbl; 3alKChIBaTh YHUCIOBBIE IIPOMEXKYTKHM Ha
anreOpanvdeckoM si3bIKe.

OTMeuaTp B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3a/JlaHHBIM KOOpAMHATaMm; CTPOMTH
rpaduku muHerHbIX QyHKkuud. Ctpouts rpaduk Gynkmuu y = kx + b.

OnuceiBaTh C MOMOIIBI0 (PYHKIMN U3BECTHBIE 3aBHCHUMOCTH MEXAY BETUYMHAMHU (10
ITOPUTMY Y4EOHBIX JEHCTBHII): CKOPOCTh, BPEMs, PACCTOSIHHE; 1I€HA, KOJMYECTBO, CTOUMOCTH;
MIPOU3BOIUTENBHOCTD, BpeMsi, 00bEM paboTHI.

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

[Tonumats rpadudeckuii cnoco0 NMpeaCcTaBICHUS U aHaiu3a WHGOpPMAIUU; U3BIEKATh U
HUHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPahUKOB PeaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

8 KVIACC

Yucna u evruucnenun

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

[IpumeHsATh MOHATHE apU(PMETHUYECKOTO KBaJIpaTHOIO KOPHS; HAXOAWUTh KBaJIpaTHBIE
KOPHH, HUCHOJNB3YSd TpPH  HEOOXOIUMOCTH  KaJbKYIATOP;  BBINOJHATH  HpoOCTEHIIne
npeoOpa3oBaHus BBIPAKEHHH, COAep KAINX KBAJApaTHbIe KOPHHU, UCIIONb3Ys CBOMCTBA KOPHEH.



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

Anzebpauueckue vlparxceHusn

[IpuMeHsATh TOHSATHE CTENEHU C LEJIBIM IO0Ka3aTelieM, BBINOJIHATH MpPeoOpa3oBaHuUs
BBIPOKEHUH, COJAEP)KALMX CTENEHU C LIEJIbIM IOKa3aTeneM (C HCIOJIb30BAHHEM CIPAaBOYHOMN
nHpOpMaIUN).

BEINONHATE HECTOXKHBIE TOXKJIECTBEHHBIE MPEOOPa30BaHUS PAIIMOHAIBHBIX BBIPAKCHUN
Ha OCHOBE TPaBWJI ACWCTBUI HAJl MHOTOWICHAMH U alIre0panvdecKuMH APOOSMH.

PacknaapiBaTh KBaipaTHbIN TPEXUIEH HA MHOKUTEIIH.

[IpumensTe mpeoOpa3oBaHUsT BBIPAKCHUNA JUISI PEIISHUS pPAa3IUYHBIX 3a1ad M3
MaTeMaTHKHU, CMEKHBIX IIPEMETOB, U3 PEaIbHOM MPAKTUKU.

Ypaenenun u nepagencmea

Pemars nuHeliHBIE, KBaJpaTHbIE ypaBHEHHs (C HCIIOJIb30BAHMEM CIIPABOYHOMU
nH(pOpMallMK) U pallMOHAJIbHbIE YPaBHEHHUS, CBOJSIINECS K HUM, CUCTEMbI IBYX YpPaBHEHHMH C
JBYMsI IEPEMEHHBIMU.

[IpoBOoaUTE IpOCTENIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHHI, B TOM YHUCJIE C
MIPUMEHEHHEM TpapUuecKux MpeacTaBieHui (ycTaHaBIMBaTh, HMEET JIM YpaBHEHHE WU
CHUCTeMa YpaBHEHMH pelIeHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.) C OMOPOIl Ha alIrOpUTM y4eOHBIX
JEACTBUU.

[lepexonuTe OT cioBecHOW (GOPMYIMPOBKM 3a7adM K e€ anreOpanyeckodl MOJEenH C
MOMOIIBI0 COCTAaBJCHUSA YPaBHEHMsSI WJIM CHCTEMbl ypaBHEHHWI, WHTEpIpETUpPOBaTh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4M MOJIYYeHHbIN pe3ynbTar.

[IpuMeHsTh CBOMCTBA YHCIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLICHKH; pellaTh JUHEIHbIE
HEpaBeHCTBA C OJHON NEpPEeMEHHONM W HX CHCTEMbI; JaBaThb TI'paUUECKyl0 HILTIOCTPAIHIO
MHO>KECTBA PEIlIEHNI HEpPaBEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu

OnepupoBath Ha 0a30BOM ypOBHE (YHKIIMOHAIBHBIC TMOHATUS M S3BIK (TEPMHHBI,
CUMBOJINYECKHE O00O03HAUEHHS); ONMpEACNATh 3HAaYeHHE (PYHKUIMU MO 3HAYCHUIO apryMEHTa;
OTpeNeNsTh CBOMCTBA PyHKIMH 1O €€ TpaduKy.

. K

Crpouth rpadyKu dJIeMEHTApHBIX QYHKIMH BHIA , y = X%, y = X3, y = /x , y= poe
OTHCHIBATh CBOMCTBA 4YHUCIOBOM (QyHKIMKM 10 e€ rpaduky (Ipu HEOOXOIUMOCTH C
HaIpPaBJIAIONIEH TOMOIIBIO).

9 KJIACC

Yucna u evluucienus

CpaBHUBATh M YIIOPAA0YMBATH PAMOHATBHbBIC U HPPALMOHAIBHBIC YKHCIIA.

BoimosiHsTh aprdmMeTrndeckue ASHCTBUS ¢ PallMOHAILHBIMHU YHCIIAMH, COYCTast YCTHBIC
MUCbMEHHBIC IPUEMBI, BHITIOIHSATH BHIYUCICHUS ¢ UPPAHOHATBHBIMUA YHCIIAMH.

HaxoauTth 3Ha4Y€HUsI CTETEHEH ¢ IEIBIMH MMOKA3aTe/IIMU U KOPHEH; BBIYMCIIATH 3HAUCHHUS
YHCJIOBBIX BBIPAKCHHUH.

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

Ypasnenun u nepasencmea

Pemrath nMHEWHBIE W KBaJpaTHBIC YypaBHEHHS, YPaBHCHUS, CBOJSIIMECS K HHM,
npocTeiie ApoOHO-paMOHAILHBIE YPABHEHUSL.

Pemrate mpocreiinme cuCTEMBI JABYX JHHEWHBIX YPAaBHEHHH C JABYMS TEPEMECHHBIMU U
CHCTEMBI JIBYX YPAaBHEHHIA, B KOTOPBIX OJIHO YPaBHCHUE HE SBISCTCS JTMHEWHBIM (110 BU3yaJIbHOM
orope).

Pemrate mpocTeliline TEKCTOBBIC 3alaud aireOpandeckuM CIOCOOOM C  TOMOIIBIO
COCTaBJICHUS YPABHEHHUSI UM CUCTEMBI JIByX YPaBHEHUH C ABYMSI IEPEMEHHBIMHU.



[IpoBoauTh IpOCTEUIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHUM, B TOM YUCIIE C
IpUMEHEHHEM TIpaUUecKuX TMpeACTaBIeHUH (yCTaHaBIMBAaTh, MUMEET JM YPaBHEHUE WIU
CUCTEMA YPAaBHEHUH PEILICHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemate nuHeliHbIE HEPaBEHCTBA, KBAJPAaTHBIE HEPABEHCTBA; M300pakaTh pEIICHUE
HEPABEHCTB Ha YMCJIOBOU NMPSAMOM, 3alIMCHIBATH PELICHUE C [IOMOIIbIO CUMBOJIOB.

Pemate cucTemMbl JIMHEHWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIFOYAIOIINE
KBaJ[paTHOE HEPABEHCTBO; M300pa)kaTh PEIICHUE CHUCTEMBl HEPABEHCTB HA YHCIOBOW MPSMOIA,
3alMCBIBATh PELICHHUE C TOMOIIBI CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPYU PELICHUH PA3IMYHBIX 3a4a4.

Dynkyuu

Pacnio3naBare (hyHKIMM M3ydeHHBIX BUAOB. [10Ka3bIBaTh CXEMAaTHYECKH PACIIOIOKECHUE
Ha KOOPIMHATHOM IJIOCKOCTH TpapuKoB QyHKIMHA Buja: y = kx, y=kx + b, ,y =ax> + bx +c¢, y =

K y y y
3y =+x,y= ~ B 3aBUCHMOCTH OT 3HaYCHNMA KOO(QUIMECHTOB; OMMCHIBATH CBOACTBA (YHKLMIA.

Crpouth U u300paxarb cXeMaTHYeCKu I'paUKu KBaJpaTUUYHBIX (YHKIUH, OMHCHIBATh
CBOMCTBA KBaJpaTUYHbIX (PYHKIUHN MO UX rpadukam.

PacnoznaBate  KkBazpaTMuHyl0 (QyHKUMIO 10 (opmyne, NPUBOAUTH IPUMEpPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON )KU3HU, PU3UKU, TEOMETPHUU.

Apugpmemuueckan u ceomempuueckas npozpeccuu

PacnioznaBath apupMeTHUECKYIO0 1 T€OMETPHUUECKYIO MPOTPECCHH MIPU Pa3HBIX CIOcOOax
3a/laHusl.

BbInoyHATE BBIYMCIEHUS C KCIOJIb30BaHUEM (OpMyn n-ro ujieHa apudmeTrudecko u
reOMETPUYECKON TMpOorpeccuid, CyMMbl TEpPBbIX 7 UJIEHOB (C OMOpPOH Ha CHPaBOYHYIO
nH(popMaITnIo).

Pemate 3a7aun, cBA3aHHBIE C YUCIOBBIMH NOCIEI0BATENBHOCTIMH, B TOM YMCIIE 3a7a4u
W3 pealbHOM KW3HM (C  HWCHOJIb30BAaHWEM  KaJIbKYJIsATOpa, MHQPPOBBIX  TEXHOJIOTHIN)









TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (I10 I'OJAM OBYYEHMUA)

Temartuueckoe IJTaHUPOBAHUC U KOJIMYCCTBC 4aCOB, OTBOJMMBIX Ha OCBOCHUC K&)I(I[Oﬁ TCMBI yqe6H0r0 Kypca

«Anrebpa» ananTUPOBAaHHOW OCHOBHOM 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO 0011I€T0 00pa3oBaHuUs
oOy4aromuxcs ¢ 3a1epKKON MCUXUYECKOr0 pa3BUTHS, B LIEJIOM COBNAAAIOT C COOTBETCTBYIOIIMM pa3feiaoM padouei
porpaMmsbl yueOHOro Kypca «Anredpa» o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00I1Iero o0pa3oBaHus

7 KJIACC
KonuvecTBo yacos JJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM uudposbie
Ne i/ P Konrtpoabnbie | IlpakTHyeckue (1upp )
MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
| Yucna u BeraucieHus. ParnonanbpHbIe 75 1 0 bubmuorexa [JOK
yucna https://m.edsoo.ru/7f415b90
2 AnreOpandeckue BhIpaXKEHUS 27 1 0 Bubnmorexa [IOK
https://m.edsoo.ru/7f415b90
3 YpaBHEHUs U1 HEPABEHCTBA 20 1 0 bubmorexa HOK
https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
4 K . D 24 1 0
OOpAWMHATEL 1 rpauKu. RyniiH https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHUE M 0000ImICHNE 6 1 0 Bubmorexa OK
https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 Uucna u Beruucnenus. KpagpatHeie KOpHH 15 0 0 brbnmorexa [TOK
https://m.edsoo.ru/7f417af8
) Yucna u BeruncieHnst. CTeneHs ¢ 1eIbIM 7 0 0 bubmmoreka [IOK
IoxasarejieM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKEHHUSL. 5 1 0 bubnuoreka [IOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BbIpaKEHHUSL. 15 1 0 bubnuoreka [IOK
Anrebpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBanpaTHbie 15 1 0 bubnuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 0 0 bubnuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bub OK
7 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 12 1 0 nommotexa [
https://m.edsoo.ru/7f417af8
8 @®yukuuu. OCHOBHbBIE IOHATUS 5 0 0 bubmnorexa [IOK
https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 o 4 9 0 0
YHKIH. HHCIIOBHIC GYHKINMH https://m.edsoo.ru/7f417af8
10 [ToBTOpeHue u 060061IeHNE 6 1 0 bubmmorexa [TOK
https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0 0
0




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
| Yucna v BeluncieHus. JleicTBUTENbHBIE 9 0 0 bubnuoreka [JOK
4yHcna https://m.edsoo.ru/7f419d08
) YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 14 | 0 bubnuorexa [JOK
OJIHOY ITEPEMEHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 0 bubmuorexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f419d08
b K
4 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 16 1 0 nommorexa 110
https://m.edsoo.ru/7f419d08
5 Dynxmun 16 1 0 bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
6 q 15 1 0
HCTIOBBIC HOCICAOBATEIILHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 0 bu6mmoreka [IOK
3HAHUM https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0













7 knacc (ae meree 102 )

HasBanmue

paszaesa (TeMbl)
Kypca (4uciao

OcHoBHOE€ CoacpiKaHuE

OcHOBHbIE BUIbI €ATEJIbHOCTH oﬁyqaloumxm

4acoB)
Yucaam [ToHsiTHE palMOHATILHOTO YHCIA. CucreMaTH3MPOBATH M 000ralIaTh 3HAHUSA 00 OOBIKHOBEHHBIX
BBIYHCJICHHUS. ApubdmMernueckue JEHCTBUSI ¢ pallUOHATLHBIMH YUCTIAMHU. U JIECATUYIHBIX APOOSX.
PanmnonajnHbIe CpaBHeHMe, YIOPSIIOYNBAHNUE PAITMOHAIBHBIX YHCET. CpaBHHUBATBH M YNOPSIA0YMBATH APOOM, 1IpeoOpa3oBbIBas MpU
qyucaa CreneHb ¢ HaTypalbHBIM MTOKA3aTeIIeM. HEOOXOJAUMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 9) Pemenne ocHOBHBIX 3a7jad Ha ApoOU, IPOLEHTHI U3 PEaIbHOM | OOBIKHOBEHHBIE B JICCATHYHBIC, B YACTHOCTH B OCCKOHCUHYIO

IIPAKTUKH.

[Ipu3Hakn  eTUMOCTH,  Pa3JIOKEHMS
HaTypaJbHBIX YHUCCII.

PeanbHubie 3aBHCUMOCTH. [Ipamas
MIPOMOPLIMOHAIBHOCTH.

MHOXUTEIIN

JECSITUUHYIO APOOb.

IlpumensaTs  pa3HooOpa3Hble  CHOCOObI M NPHEMBI
BBIYHMCJICHUS 3HAYEHUI APOOHBIX BbIPAMKEHHMH, COACPKAIIUX
OOBIKHOBEHHBIE U  JIECSATUYHbIE JApOOM: 3aMEHATb IpHU
HEOOXOAUMOCTH  JIECATUYHYIO  Jp0Ob  OOBIKHOBEHHOW |
OOBIKHOBEHHYIO JECATUYHOM, MPUBOJUTH BhIpaXKeHUE K (opme,
HanOosiee ymoOHOW ISl  BBIYMCIICHHWM, MpeoOpa3oBHIBATH
JIpOOHBIE BBIPAKEHHUSI HA YMHOXKEHHME M JIeII€HUE AECATUYHBIX
npoOelt K NeHCTBUAM C LENIBIMU YUCIIaMU (TIPH HEOOXOJUMOCTH €
HalpaBJISIONIEH TOMOIIBIO).

IIpuBoanTL 4HCJIOBbIe U OYKBeHHbIEe NPHMepPbl CTEHEHU C
HaTypaJbHbIM IOKa3aTesneM, OOBSACHSS 3HAYEHUS OCHOBAHUSA
CTENEHHU U IOKa3aTelsl CTENEeHU, HaXOJIUTh 3HAUYEHUS CTeleHel

Buja d’' (a — moGoe palMOHATBLHOE YHCIIO, 1 — HATYPalbHOE
YHCII0) C ONOPOH Ha CIIPaBOYHYIO MH(OpPMAIHIO.

[TonumaTh cMbICA 3anMCcH OOJBIIMX YHCET C INOMOUILIO

JAeCATHYHBIX Apodeii U creneHer unciaa 10, npUMEHATH UX B

peajbHbIX CHTyalusiX.

IIpuMeHATH NPU3HAKY IEIMMOCTH, PA3JI0KEHHUS HA MHOXKHUTEIN
HaTypaJIbHBIX YHCEIL.

Pemats npocreiimme 3a1a4M Ha YaCTH, IPOLIEHTHI, IPOTIOPLUH,




Ha HAaXOXJeHUe ApoOH (MPOIEHTA) OT BETUYUHBI U BETUYUHBI T10
e€ apobu (mporeHTy), Apodu (TIPOIEHTa), KOTOPBIA COCTABIISET
onHa BenuuuHa oT aApyroil. IlpuBoauTh, pa3dupars,
OLIEHMBATh PA3JINYHBIC PEIICHHUS, 3allUCHU PEIIEHUH TEKCTOBBIX
3azad.

PacnozHaBaTh M 00BSAICHATH, ONIUPASCH HA ONPECICHUS, IPSIMO
[PONOPLUOHANIbHBIE u 00paTHO MIPONOPIIMOHATIbHBIE
3aBUCUMOCTU MEXJYy BEIMUYMHAMU; MPUBOJAMTH MPUMePbI 3TUX
3aBUCUMOCTEH M3 peajbHOr0 MHUpPA, M3 JPYruX Yy4eOHBIX

IIPEIMETOB.
Pemare mpocreiimrie NpakTHKO-OPHEHTHUPOBAHHbIC 3a1a4H
HA  aApoom, NPOLEHTHI, NpAMYI0 U o0paTHy10

MNPpONMOPUHUOHAIBHOCTH, IPOMMOPIMHA.

AJiredpanyeckue
BBIPaKeHM
(27 9)

bykBenHsbIe BelpaxkeHus. [lepemennsie. /JJomycTuMble 3HaUYEHN
nepeMeHHbIX. DopMyIibI.

[IpeoOpazoBanue OYKBEHHBIX BBIPAKEHUH, PACKPBITHE CKOOOK
U IIpHUBEJIEHUE TIOJJOOHBIX ClIaraeMbIX.

CBoiiCTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEIIEM.
MHorousneHsl. Cnoxenue, BBIYMTAHUE, YMHOKEHHE
MHOroujaeHoB.  DopMynbl  COKpalléHHOIO  YMHOKEHHSL.
Pa3noxxeHne MHOro4J€HOB HA MHOKUTEIH.

OBaanerb Ha 0a30BOM YPOBHE anredpandecKou
TEPMHUHOJIOTUE U CHUMBOJIMKOW, NMPHUMEHATH €€ B Mpolecce
OCBOEHUS yueOHOTO MaTepuasa.

HaxoauTh 3HaueHHs OYKBEHHBIX BBIPAKEHHM NpHU 3aaHHBIX
3HaYEHUSX OYKB; BHIMOJIHATH BHIYMCIECHUS IO (opMyIiam.
BbInoJHATHL 1peo0pa3oBaHUs 1EJIOTO BBIPAXKEHHUSI B MHOTOWICH
MPUBEICHNEM MOJIOOHBIX CIaraeMbIX, pACKPBITHEM CKOOOK.
BbINOJHATL yMHOXXEHHE OJHOWIEHA HAa MHOTOWIEH U
MHOTOYJIEHA Ha MHOTOWIEH, NPUMEHAITh (OpMyJbl KBajpara
CyMMBI M KBaJpaTa pa3HOCTH C OIOPOM Ha CIPABOYHYIO
nHpopMaIuto.

OcyliecTBIATH Pa3jIoKEHHE MHOTOWIEHOB HAa MHOXHUTEIU
myTéM BBIHECEHHSI 32 CKOOKH OOIIEro MHOXUTENS, IPUMEHEHHS
dbopMynbl  pa3HOCTH  KBaApaTtoB, (GOpMYyd COKpaIIEHHOTO
YMHO>KEHUS C OMOPOl Ha CIIPaBOYHYIO WH(OPMAILIUIO.
I[IpumeHsiTh MpeoOpa3oBaHHEe MHOTOWIECHOB [UISl PEIICHUS
pa3IMYHBIX 3aJa4 W3 MAaTeMaTHK{, CMEXHBIX IMPEIMETOB, W3
peanbHOM NPAKTUKH.

3HAKOMHUTBCS ¢ HCTOPHUE Pa3BUTHS MATEMAaTHKHU.




YpaBHeHust
U HEPaBeHCTBA
(20 v)

VYpaBHeHue, IIpaBUIIa npeoOpa3oBaHus YpaBHEHMUH,
PAaBHOCHUIIBHOCTb YPaBHEHUM.

JInneliHOE ypaBHEHHE C OJHOU ITEPEMEHHOMN

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

Jlunetinoe ypagmenue ¢ 08yMs nepemMeHHbIMU U €20 cPAPUK.
Cucrema ByX JUHEMHBIX YPaBHEHUH C IBYMs IIEpEMEHHBIMHU.
Pemenne cucrem ypaBHeHUH CIOCOOOM TIOJACTAHOBKUA U
CIIOCOOOM CIIOKEHHUSL.

PemaTe IMHEWHOE ypaBHEHHE C OJTHOM IIEPEMEHHOM, NIPUMEH s
NpaBHJIa [1EPEX0/1a OT UCXOJHOTO YPABHEHUS K PABHOCHIBHOMY
emy Oouiee npoctoro Bujia. [IpoBepsiTh, SABISIETCS 1M KOHKPETHOE
YHUCJIO0 KOPHEM YPaBHEHHSI.

IlopOupars mpuMepbl map 4YHCeEN, SBISIOUIUMXCSA PEIICHUEM
JIMHEHNHOI'O YPAaBHEHUS C ABYMsI IEPEMEHHBIMMU.

Crpouth B KOOPIWHATHOW IUIOCKOCTH TpaduK JHMHEHHOTO
YpaBHEHHUS C JIByMSl NEPEMEHHbIMU (IIpU HEOOXOIMMOCTH C
HCIIOJIb30BAHUEM CMBICIIOBOM OMOpHBI); MOJIb3YSACh TpapUKOM,
NPUBOAUTH MPUMeEPbI PEIICHHS YPaBHEHHUS.

HaxoauThs peimieHue CUCTEMBI JBYX JIMHEMHBIX YpaBHEHUH C
JBYMs IEPEMEHHBIMU C OMOPOIl Ha aITOPUTM YueOHBIX NEHCTBUI.
CocTaBJiSITh U pelIaTh ypaBHEHUE WIM CUCTEMY YPaBHEHHH 110
YCIOBUIO 3aJa4¥, WHTEPIPETUPOBATH B COOTBETCTBHUHM C
KOHTEKCTOM 3a/1aud TOJIYYCHHBI pe3yapTaT C ONOpPOd Ha
BOIIPOCHBIN ILJIaH.

Koopaunartsi
u rpadpukm.
D yHKUUHA
(24 4)

Koopnunara Toukn Ha mpssMoi. YUCIOBBIE TPOMEXYTKH.
PaccTosinne mexay 1ByMsl TOUKaMH KOOPAMHATHOM MPSMOU
[IpsiMoyronpHas cuctemMa KOOpAUHAT Ha IJIOCKOCTH. [Tpumepst
rpadukoB, 3agaHHbIX hopMyaamu. UteHue rpaukoB peaabHbIX
3aBUCHUMOCTEH.

[Tonsatue ¢ynkuuun. I'padux dyaxkumm. CBoiicTBa (GYHKITUH.
Jluneitnass  ¢ynkums. Iloctpoenue rpaduka JaUHEHHOMN

¢byuakuun. I'padux pynkuun y = kx + b.

N300paxkath Ha KOOPJMHATHOM NPAMOM TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATAM, Jy4H, OTPE3KH,
MHTEPBAJIbl; 3alMChIBATh UX HA AIreOpandeckoM si3bIKe.
OrMeyaTh B KOOPAMHATHOM INIOCKOCTH TOYKH IO 3aJaHHBIM
KOOp/AMHATaM; CTPOUTh TI'pa(UKHU HECIOXHBIX 3aBUCHUMOCTEH,
3aJJaHHBIX (QOpMyJlaMH, B TOM YHCJIE C HOMOLIbI LHU(POBBIX
1a00paTOPHIA.

IIpumensiTh, M3y4aTh NpPeHMMYIIECTBA, HHTEPIPETHPOBATH
rpaguyeckuii cnoco0 NpeacTaBiIeHUs U aHaJIu3a pa3Ho0Opa3HOU
AKU3HEHHOH HH(pOpMaIHH.

OcBauBaTh Ha 6a30BOM YpOBHE MOHATHE (YHKIIMH, OBJIA/I€BATh
(YHKIIMOHATIBHON TEPMHUHOJIOTHEH.

Pacno3naBarth jauHelHyl0 QyHKIMIO y = kX + b, ONHCHIBATH
e€ CBOMCTBA B 3aBUCUMOCTH OT 3Ha4eHUN KOAPPULIUEHTOB k U b
(mpu HE0OXOAMMOCTH C OIIOPOM HA AITOPUTM IPaBUIIA).
Crpouthb rpadpukm nuHeHoONW QyHKUNU, QYHKIUU Y = kx + b




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

IIpuBOOUTH IPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B pEabHBIX
IIPOLIECCAX U SIBJICHUSX.

IToBTOpEHUE
H 00001eHHE
(6 v)

[ToBTOpEHNE OCHOBHBIX NMOHATHH M METOJNOB Kypca 7 Kiacca,
0000111eH1E 3HAaHUH.

BbiOupaTrb, TNpPUMEHATH CHOCOOBI  CpPaBHEHUS  YUCEIl,
BBIYUCIICHUH, npeoOpa3oBaHUil  BBIPAKEHUH,  pelIeHus
ypaBHEHUH TTPH HEOOXOTUMOCTH C HAMIPABIIAIOMICH MOMOTIIBIO.
OcymecTBaAATE CAMOKOHTPOJIb BBINOJHAECMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3ylibTaTa BBIYUCICHHH, MpeoOpa3oBaHuid,
MTOCTPOEHUM.

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

Pemars mnpocreiiliMe TEKCTOBbIE 3a1a4M,
BbIOUPATH CIIOCOOBI PEIICHUS 3a/1a4H.

CPaBHHUBATD,

8 kiacc (e menee 102 u)

HazBauue
pasnaesa (TeMbl)
Kypca (4Hc10

OcHOBHOE coiepKaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00YYAKOIIUXCH

4acoB)
Yucaa n KBanpatHslit kKopeHb u3 uucina. [lonamue 06 uppayuonanrvrnom | @opMyJIMpoBaTh onpeaeJeHne KBaJpaTHOIO KOPHS U3 4HcIa,
BBIYMCJICHHA. uucne. [lecamuunvie npuOIUNCEHUS UPPAYUOHATILHBIX YUCEIL. apu(METHYECKOTo KBaJPaTHOTO KOPHS HPU HEOOXOIUMOCTH C
KBaaparubie Heticmeumenvhule uucna. Cpagnenue oelicmeumenbHulX yucesl. |BU3yalbHON OMOPOH.

KOPHHU

ApupmeTrueckuil KBaJpaTHbIN KOPEHb.

HpI/IMeHﬂTL onepanruio HMU3BJICYCHHUA KBAJAPATHOI'O KOpPHA U3




(159) YpaBHeHME BUJA X* = a. quciia, HCNOJIb3YS IIPU HEOOXOUMOCTH KAJIbKYJIATOP.
CaoiicTBa apu(METHIECKIX KBaJIpaTHBIX KOpHEU. (OneHMBaTh  KBaJpaTHbIE KOPHM LENbBIMU  YUCIAMH U
[IpeoOpa3oBaHre  YUCIOBBIX  BBIPAKEHUH,  COJEPXKAIIMX |AECATUUHBIMU JPOOSIMH.
KBa/IpaTHbIE KOPHH. CpaBHuUBaTL M YNOPSA0YHMBATH  pAlMOHAIbHBIE U
UppalMOHAIIbHBIE YHCIIA, 3alIMCAaHHbIE C TIOMOILBIO KBaJpPaTHBIX
KOpHEH Mpu HEOOXOIMMOCTH € HAIPaBJISAIOLIEH TOMOIIBIO.
HccnenoBarby ypaBHEHHE 2 = a, HaxOOUTb TOYHBIE U
npuOIKkEHHBIE KOpHU Tipu a > 0.
HccaenoBarb CBOMCTBA KBAaApATHBIX KOpPHEH, IPOBOISA
YHCIIOBbIE 3KCIIEPUMEHTBHI C HCIOJIb30BAHUEM KaJbKYJIsATOpa
(KoMIIBIOTEDPA).
IlpumensaTs cBoiicTBa apuMeTHYECKHUX KOpHeH 14
npeodPa30BaAHUSA BbIPAKEHUI.
BeinmotHATL mpocTeiiline NpeodpasoBaHUsl  BBIPAKECHU,
CoZlepKalMX KBaJpaTHbIE KOPHWU. BBIpakaTh IepeMEHHBIE U3
TEOMETPUUECKUX U (PU3NUECKuX (GOPMYI MPU HEOOXOTUMOCTH C
OIOPOI Ha MPABUJIO.
BoruncaaTh 3HaYeHHUs BBIPAXKCHUMN, CONEPIKALIMX KBAaAPATHBIE
KOPHH, UCHOJIb3Ysl IPU HEOOXOIMMOCTH KAJIbKYJIATOP.
Hcnonb3oBarte B XOA€ pEIIEHUS 3aJad  IEMEHTapHbIE
IpPEJCTABICHUS, CBA3aHHbIE C NPUOIMKEHHBIMU 3HAYECHUSMU
BEJIMYHH.
3HAKOMMTHCA C UICTOPUEH PA3BUTHA MAaTEeMATHKH.
Yucna u Crenens ¢ nenpiM nokasareneMm. CTaHnapTHas 3anuch yucia. | PopMyJupoBaTh ONpeAeaeHHe CTEIIECHH C LIEJIbIM [T0Ka3aTeleM
BBIYHCJICHHSA. Pa3zMepbl 00bEKTOB OKPYKAIOIIETO MHpa (OT AEMEHTAPHBIX | (IIPU HEOOXOIMMOCTH 110 BU3YalIbHOM omope).
Crenennb YacTHUI] 0 KOCMHUYECKUX OOBEKTOB), JUIMTENLHOCTh IpolieccoB | [IpeacTaBiasiTh 3anmuch OOJIBIIMX U MAJIBIX YKCEN B CTAHIAPTHOM
C HeJIbIM B OKPY’KalOIlleM MHpE. Bujge. CpaBHHMBATBL uYncla M BEIUYMHBI, 3allUCaHHBIE C
NoKa3areJjieMm CBOJiCTBa CTENIEHH C LIEJIBIM [T0OKA3aTEIEM. UCI0JIb30BaHueM crenenu 10.
(7 9) Hcnoab3oBarh 3amMch 4YMCEd B CTaHAAPTHOM BHUIE UL

BBIPQXKEHUSI pa3MepoB OOBEKTOB, JIUTEIBHOCTH MPOIECCOB B
OKpYKaroIllleM MUDE.
DopMyJIHPOBATh, 3aMUCLIBATL B CUMBOJINYECKOl dopme 1




HWIIOCTPUPOBATL INpUMEpaMHu CBOICTBA CTCICHU C OCJIbIM

nokasareiaeM (IIpM  HEOOXOAMMOCTHM C  HCIOJIb30BAHUEM
BU3YaJIbHON OMOPBHI).
IIpumensiTe  cBoOlicTBa CTeNeHH Uil  [PeoOpa3OBaHUS

BBIPDQKCHUM, COACpXKAIIUX CTEINEHU C LEIbIM II0Ka3aTeleM C
UCIOJIb30BAHUEM  CIIPAaBOYHOM HH(opMauuu. BpINoJIHATH
JAeficTBMSl C YHUCJIAMM, 3allMCAaHHBIMU B CTaHJIAPTHOM BUJE
(YMHO>K€HUe, JIeJIeHNEe, BO3BE/IEHUE B CTETICHb).

Aareopanuyeckne |KBanparHbeii TpéxwieH. Pasimoskenue kBaapaTHOro TpéxwieHa | Pacmo3naBaTh — KBaJpaTHBIM — TPEXWIEH,  YCTaHaBIMBATh

BbIpaKeHMUSI. Ha MHOUTEIH. BO3MOYKHOCTb €T0 Pa3JIo’KE€HUsI HA MHOKHUTEIH.

KBagparubii PacknaapiBaTh Ha MHOMKMTEJNHM KBAJIPATHBIA TPEXUWIEH C

TPEXUJIeH HEOTPHIIATEILHBIM JIUCKPUMUHAHTOM TPU HEOOXOTUMOCTH C

(Sv) OTIOPO# Ha AJITOPUTM TMPABUJIA.

Adaredopanuyeckue | AnreOpandeckas ApoOb. JlomycTUMbIe 3HaYEHUs IEPEMEHHBIX, | 3anuchIBaTh anreOpanveckue BeipakeHus. Haxoaurb o6macth

BbIpaKeHM. BXOJALIUX B ainredpanyeckue BoipaxkeHus. OCHOBHOE CBOMCTBO | OTIpeACTICHUS PallMOHAIEHOTO BHIPAXKEHUS.

Adredopanyeckasi | anredpanyeckoit apoou. CokpaiieHue qpooeil. BbINOJHATL YKMCIOBBIC MOJICTAHOBKA M BBIYUCJASATH 3HAUYCHUE

ApooL Cnoxenue, BBIYMTAHUE, YMHOKEHHUE " JeNieHre | ApoOu, B TOM YHCIIE C TOMOIIBIO0 KaJbKYIATOPA.

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

coJiepKalux anredpandeckue Ipoou. NPUMEHSATH €ro JJs mpeoOpa3zoBaHus Apooeii.

BbInoJHATL JelcTBUSl C anreOpanvyeckuMu JApoOSIMH TpU
HEOOXOIUMOCTH C HampaBisoomeld mnomouipio. IlpuMensars
npeoOpa3oBaHus BBIPAXKEHHUM Ui pelieHus 3ajady. BuipaxkaTb
nepemeHHbie u3 Qopmyn (PU3NYECKUX, TEOMETPUUYECKUX,
OTHCHIBAIOIUX OBITOBBIE CHUTyallUM) TpU HEOOXOJAUMOCTH C
HaIlpaBJISOIIECH TOMOILIIO.

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

U HEPaBEHCTBA. dopmyna KOpHER KBaJpaTHOTO ypaBHEHHUs. Teopema Buema. |3anuchiBaTh (OpPMYJY KOpHEH KBaJpaTHOTO YpaBHEHWS,

KBaaparubie Pemenne ypaBHeHMi, cBOIAIMXCS K KBagpaTHbIM. [IpocTeiimme | pemiath KBaJpaTHbie YpPaBHEHUsI — TOJHBIE U HETOJHBIE (C

YPaBHeHHS JIPOOHO-PalMOHAIBHBIE YPABHEHUS. HCIIOJIb30BaHUEM CIPABOYHON MHGPOPMAITIH).

(15 g9) Pemenne TEKCTOBBIX 3ajgady € IOMOINBIO KBaapaTHbIX |[IpoBoauTh mpocTeiilime  Mcciael0BaHUsI  KBaJpaTHBIX




YPaBHEHUH.

YpaBHEHUM.

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

Habnrogate M aHaJIM3MpoOBaTh CBS3b MEXKIYy KOPHSIMU H
K03 puLMEeHTaMH KBaJpPaTHOTO YPaBHEHHUS.

Ipumenamo meopemy Buema ona peuienus
3a0a4 (¢ ucnonb3osanuem oopasya).

Pemate TekcTOBBIe 3agaum anreOpanueckuM CIOCOOOM:
NEPEXOIUTh OT CIOBECHON (DOPMYIHMPOBKU YCIOBHS 3aJaud K
anredpandyecko MOAENTH MyTEM COCTaBIIEHUS ypaBHEHHS (IpU
HEOOXOOUMOCTH C  HallpaBJSIIOIIEH  MOMOIIbI0);  pelaTh
COCTAaBJIEHHO€ YpaBHEHUE; HHTEPIIPETUPOBATH PE3yJIbTaT.
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS anreOpsbl.

YpaBHeHus JluneiitHoe ypaBHEHHE C ABYMs IEPEMEHHBIMHU, €ro rpaduk,|Pacno3HaBaTh TUHEHHbIEC YpaBHEHUS C IBYMsI IEPEMEHHBIMHU.
U HepaBeHCTBA. MIPUMEPBI pEUICHUS] YPABHEHHM B LEJIBIX YHCIIAX. Crpouthb rpaduKu JHMHEWHBIX YpaBHEHHI, B TOM 4HCIE
Cucrembl Pemenune cucteM JByX JMHEHHBIX YpaBHEHUHW C JBYMs |HCHOJb3ysi HU(pPoBbIe pecypebl (IpU HEOOXOAUMOCTH C
YPaBHEHUi MePEeMECHHBIMU. [IpuMepbl pelIeHUS CHCTEM HEJIWHEHHBIX | OTIOPOM Ha aJrOpUTM Y4eOHBIX JIEHCTBUI).
(13 ) YpaBHEHUH C ABYMsI IEPEMEHHBIMH. Paznuuare napajuienbHble M MEpeceKaromuecs MpsMble Mo UX
I'pagpuueckas  ummepnpemayus  ypasHenus ¢  08yMs |ypPaBHEHUSIM.
nepeMeHHbIMU U CUCEM YPAGHEHULL C 08V ML NepEMEHHbIMU. Pematp cuctembl JABYX JIMHEHHBIX YypaBHEHUH C JIByMs
Pemenne TeKCTOBBIX 3a71a4 C MOMOIIBIO CUCTEM YPABHEHHIA. IIEPEMEHHBIMU TIOJICTAHOBKOM U CII0KEHUEM.
Pematp npocreiiime CUCTEMbI, B KOTOPBIX OJHO U3 ypaBHEHUI
HE SIBJISIETCS IMHEHHBIM MPU HEOOXOIUMOCTH C HampaBIstoLIeit
MTOMOIIKIO.
Ilpueooums  cpaghuueckyro  unmepnpemayuro  peuieHus
YpaeHerus C OSyM}Z NEePEMEHHbIMU U cUcmem prl8H€Hl/llZ C aGyM}l
nepemeHHbiMU.
Pemiath TeKkcTOBBIE 32/1a4H ANTeOpPAUYECKUM CIIOCOOOM.
YpaBHeHnust UucnoBble HEPaBEHCTBA U UX CBOMCTBA. DopMyJIHPOBATH CBOliCcTBa YHUCIIOBBIX HEPaBEHCTB,

W HepaBeHCTBA.

HepaseHcTBO ¢ 0/1HOM IepeMeHHON. JIMHEeHbIe HEpaBEHCTBA C

HUJUTIOCTPUPOBATH UX HA KOOpIIHHB.THOfI Hp}IMOﬁ.




HepaBencrBa OJIHOH mepeMeHHOW M ux pemieHue. CUCTEMbl JMHEHHBIX IIpuMeHATH CBOICTBA HEPABEHCTB B XOE PELIEHUS 3a/1a4.
(12 v) HEPABEHCTB C OJJHOU IIEPEMEHHON U UX pELIEHUE. Pemiate JMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOW,
N300pakenue penieHns TMHEHHOT0 HEPaBEHCTBA M UX CHCTEM | M300pakaTh pelIeHNE HEPABEHCTBA HA YHCIIOBOU TPSMOIA.
Ha YUCJIOBOM IIPSAMOM. Pemath cucteMbl JIMHEHHBIX HEPABEHCTB, N300paXKaTh peIlICHUE

CUCTEMBI HEPABEHCTB HA YMCJIOBOU MPAMON IPU HEOOXOIUMOCTHU
C BU3YaJIbHOM ONOPOIA.

DyHKIUH. [Tonste ¢ynkuuu. OO6nacTe ONpeneneHuss 1 MHOXKECTBO Hcnonb3oBarth  QYHKIHOHAIbHYIO  TEPMHHOJIOTHMI0O  H

OcHoOBHBIE 3HaueHni QyHkIuu. CriocoObl 3a1anust GyHKITH. CHMBOJIMKY.

MOHSATHS I'paduk pynkumu. CpoiicTBa QyHKIMH, UX OTOOpaxeHHe HA | BuIYMCIATHL 3HAYeHMst QYHKIUH, 3a1aHHBIX (opMyliaMu (TIpu

Sy rpaduxke. HEOOXOJUMOCTH HCIIOJIb30BAaTh KaJbKYJIATODP); COCTABJATH
TaldIMIbI 3HAYeHUH QyHKIUY.
Ctpouth no Toukam rpapuku GyHKIHA.
OnuceiBath cBOlicTBa (DYHKIMM Ha OCHOBE €€ rpaduueckoro
MPEACTABICHUS] TPU  HEOOXOJUMOCTH C  HAaINpaBJISAIONICH
MTOMOIIBIO.
Hcnoab3oBath  (QYHKIUOHAJIbHYI0  TEPMHHOJOTHIO U
CHMBOJIHKY.
HccaenoBars mnpuMepbl IpaduKoB, OTPaKAIOUIMX pealbHbIE
npoueccsl n sBieHusA. IlpuBoaMTH NpHMeEpPbI IPOLECCOB U
SBJICHUH C 3aJaHHBIMHM CBOICTBaMHU.
Hcnonb30BaTh KOMIBIOTEPHbIE NPOIPAMMBbI JUJIsl TIOCTPOCHHUS
rpauKoB QYHKIMHA U U3y4EHUS UX CBOICTB

DyHKIUH. Yrenne wu mnoctpoeHue rpapuxoB ¢yHkuuil. I[Ipumeps! | HaxoanTh ¢ momoupio rpaduka QyHKIMY 3HAYCHUE OJTHOU U3

Yucnosbie rpauKoB QYHKIHHA, OTPasKAOLINX pealIbHbIE IPOLIECCHI. paccMaTpUBAaEMBbIX BEIMYUH 110 3HAYEHUIO APYrOU.

GyHknun DyHKUIMH, ONMCHIBAIOIIME  TPSMYIO u o0paTHyIO | B HECIOKHBIX CIydasx BbIpaxaTbh (POopMyJioii 3aBHCHMOCTH

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

I'padux Gpyskuun y = x°.
Oyukuuu y = x%,y = 1,y = VJx,y =% 2paguueckoe

X
peulerue YpasHeHuil U CUCmem YpasHeHu.

OnuceiBaTh XapakTep HW3MEHEHMs OJHOW BEJIMYMHBI B
3aBUCUMOCTHU OT U3MEHEHHUs Ipyroi

Pacno3snaBatrs Buapl uzydaeMmblx (yHknuil. Iloka3biBaTh
CXeMAaTHYEeCKH II0JIO)KEHUE Ha KOOPAWHATHOM IIJIOCKOCTH
rpa¢ukoB (GyHKIMiA BUga:y = X%, y = X,




Hcnoub30BaTh PYHKIHOHAJIBHO-TPaHUYECKUE
NPeACTABJICHHUSA [T PELICHNS U UCCIICOBAHUS YPABHEHUN U
CHUCTEM YPAaBHEHUI.

I[IpumensiTe nUQPOBBIE pecypchl s MOCTPOCHUS TpaduKOB

GyHKLIMH.

IloBTOpEHHE
H 00001eHHE
(6 9)

[ToBTOpEHNE OCHOBHBIX TMOHATHH W METOJOB KypcoB 7 u 8

KJ1aCCOB, 0000IIIeHNE 3HAHUI.

I[IpuMeHATH €NMOCOOBI CPAaBHEHHUS YHCEN, BBIYUCICHUH,
npeoOpa3oBaHUil BBIPAXKEHUM, pEIIEHUS] YPaBHEHUH.
OcymecTBaAATE CAMOKOHTPOJIb BBINOJHAECMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3yJibTaTa BBIYUCIICHHH, MpeoOpa3oBaHUi,
MTOCTPOECHUM.

Pemate 3agaum M3 peanbHOW KM3HM, TIPUMEHSATH
MaT€MaTHYECKHe 3HAHWS JUIS peHIeHUs 3adad M3 JIPYrux
IIPEMETOB.

Pemats TekcTOBBIE 32/1a41, CPAaBHUBATH, BHIOUPATH CIOCOOBI
pELIeHUs 3aJa4H.

9 kiaacc (He meHee 102 u)

HazBauue
pasnaesa (TeMbl)
Kypca (4uci10

OcHOBHOE coiep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00YYAKOIIUXCH

yucjia

beckoHeunvle decsimuunvle OpodU. B3aumno 0OHO3HAYHOE

4acoB)
Yucaa n PannonanbHble 4ucna, uppayuoHanvbHble uYucia, KoHeuuvie u|Pa3BUBaThL TpeacTaBJEHMS O UHCIAX: OT MHOXECTBA
BbIYHMCJICHHSI. beckoneuHvle oecsimuumvle opoou. Mmnooicecmeo | HaTypabHBIX YHCEI JO MHOYKECTBA IEHCTBUTENIbHBIX YHCEI.
JleficTBUTENbHBIE | OelicmBuUmenvusblx  uucel,  OelicmeumenvHvle yucia Kaxk|(O3HAKOMHTbCS c BO3MOYKHOCTBIO MIPEACTABIICHUSA

JEHNCTBUTEIIFHOIO YHCIIa Kak OCCKOHEUHOM JECATUYHOMN I[pO6I/I,




9 9) coomeemcmeue mexHcoy MHOHCECMBOM 0eUCMBUMENbHbIX YUcel | IPUMEHSITh  JCCATUYHBIC TPUONIKEHUS paIllMOHATBHBIX U
U MHOJHCECMBOM MOYEK KOOPOUHAMHOU NPAMOII. UPPALMOHATIBHBIX YUCEI.
CpasHnenue  OeticmeumenvHblx — uucen,  apugmemuyeckue |3anucsieams, cpasnugamo u ynopsaoouueamao
oeticmeusl ¢ 0eucmeumenbHbIMU YUCIamu. delicmeumenvHble YUCa.
[TpubmkéHHOE 3HaUCHNE BETMYMHBI, TOYHOCTh NPUOIKEHNUS. | BLINOJIHATL, cOoYeTass YCTHBIE M I[HUCHMEHHBIE IPUEMBI,
Oxpyrinenne wuyucen. Ilpukuaxka u oOlEHKa pe3yibTaToB|apuMeTHYecKHe IeHCTBHSI C PAlMOHAIBHBIMH YHCIAMU;
BBIYUCIICHUH. HAXOAUThb 3HAUCHUS CTENEHEH C IEeNbIMU TOoKa3aTeasiMUu U
KOPHEH; BBIYMCJIATH 3HAYCHUS YUCIOBBIX BHIPAKECHHIA.
I[Monyyuts mnpeacTaBjieHHe O 3HAYUMOCTH JIEHCTBHUTEIIBHBIX
YHUCeN B IPAKTUYECKOH JCSITEIIbHOCTH YEIOBEKa.
AHAJIM3UPOBATHL M /1eJaTh BbIBOABI (I10CJIe COBMECTHOIO
aHAJIN3a) O TOYHOCTU MPUOIMKEHHUS IEHCTBUTEIBHOTO 4YHCIa
P PEIIeHUH 3a/1a4.
OKpyrisiTh JIEHCTBUTEIHHBIE YKCIIA, BBINOJHATH NMPHUKHIKY
pe3yabTara  BBIYMCICHHH, OHEHKY 3HAYCHWH  YHUCIOBBIX
BBIPAKECHUIA.
3HAKOMUTHCS C HICTOPUEH Pa3BUTHA MAaTeMATHKU.
YpaBHeHust JIuneitHoe ypaBHeHue. Pemenne ypaBHEHUM, CBOASIIMXCS K OcBauBarb, 3aNOMHMHATHL W NPUMEHATH TrpaduyecKue
U HepaBeHCTBA. JIMHEWHBIM. MeTOoAbl MPHU PELICHUH ypaBHEHUI, HEPaBEHCTB U HUX CUCTEM
YpaBHeHus KBanpatnoe ypaBHeHue. Pemienve ypaBHEHUH, CBOJISIIMXCS |(MpU HEOOXOOUMOCTH C ONOPOM HA alIrOpuUT™M  Yy4eOHBIX
¢ OTHOM K KBaJpaTHbIM. bUKBaipaTHbIEC YpaBHEHMUSI. neicTBUiN).
nepeMeHHOI Ilpumepvl  pewienus ypasHenuti mpemveu u uemeépmoti |PacnozHaBaTh Liebie U IpOOHBIC ypaBHEHHUS.
(14 q) cmeneHell pasznodiceHuem Ha MHONICUMETU. Pemiatp JinHeliHble U KBaJpaTHble YPaBHEHUS, YPaBHCHUS,
Pemenne npoOGHO-paliOHANIBHBIX YPABHEHUH. CBOJSIIMECS K HHM, HpocTeiue ApoOHO-pallMOHABHBIC
Pemmenne TekcTOBBIX 3a7a4 anredpanyeckuM METOIOM. YpaBHEHHUS.
IIpensiaratb BO3MOKHBIE CTIIOCOOBI PEIICHHs TEKCTOBBIX 3a7ad,
o0cy:kI1aTb HMX M PpelaTh TEKCTOBbIE 3a/aud Pa3HBIMU
crioco0amu.
3HAKOMHUTBCS C HCTOPHEN Pa3BUTHSI MAaTEMATHUKU
YpaBHeHnust JIuHeitHOe ypaBHEHUE C JBYMS IIEpEMEHHBIMU U ero rpaduk. |OcBauBaTh M MPUMEHSATH IPUEMBI PEIICHUS CHCTEMBI JBYX

W HepaBeHCTBA.

Cucrema ABYX JIMHEMHBIX ypaBHeHI/Iﬁ C IBYM: NNICPCMCHHBIMU U

JIMHENHBIX ypaBHCHI/Iﬁ C IBYMs ICPEMCHHBIMU U CUCTEMbI IBYX




CucreMbl

e€ peuleHue. PenieHue cucTteM IBYyX YpaBHEHHM, OJTHO W3

YpPaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SIBIISECTCS JIMHEHHBIM

YPaBHeHUil KOTOPBIX JIMHENHOE, a APYrO€ — BTOPOM CTEIICHMU. (o BU3yanbHOU omope).
(14 9) I'padmyeckas mHTEpIIPETALIAS CUCTEMBI YPABHCHUHN C ABYMS HUcnoab30BaTh (PyHKIIMOHAIBHO-TPAPUYECKUE TPEICTABICHUS
MepEMEHHBIMHU. JUTSI pellIeHUs1 M UCCJIeI0OBAHMSI YPABHEHUN U CUCTEM.
Pemienne TeKCTOBBIX 3a/1a4 aNreOpanyecKuM CIIoCOO0M. AHAIU3UPOBATh TEKCTHI 3a/1a4, peliaTh UX AIreOpanyecKum
CIOCOOOM: MepexXoAuTh OT CIOBECHON (OPMYIUPOBKHU YCIOBUS
3a/1a4u K anreOpandeckoi MoJIeu MyTéM COCTaBJICHHS CUCTEMBI
YpPaBHEHUH; pemaTh COCTABICHHYH) CHUCTEMY YpPaBHEHM;
HHTEPNPETHPOBATH PE3YJIbTAT.
3HAKOMHUTBCS ¢ HCTOPHUEI Pa3BUTUSI MATEMATHKH
YpaBHenust YwucnoBsie HEpaBEHCTBA U UX CBOMCTBA. Yurarb, 3anucbiBaTh, TMOHUMATb, HWHTEPNPETHPOBATH
U HepaBeHCTBA. JluneiiHble HEPABEHCTBA C OJTHOM NIEPEMEHHOM M UX PEIIeHNEe. |HEpPaBEHCTBA; UCTIOIh30BaTh CUMBOJIMKY M TEPMUHOJIOTHIO.
HepaBencrBa Cucrembl TUHEHHBIX HEPABEHCTB C OJHON NEPEMEHHOW M UX | BbIMOJHATH npeoOpa3oBaHus HEPABEHCTB, MCMOJAbL30BATh s
(16 v) pelIeHHE. npeoOpa3oBaHMs CBOMCTBA YMUCIIOBBIX HEPABEHCTB.
KBagpaTHble HEPAaBEHCTBA U UX PELICHUE. Pacno3HaBath JIMHEHBIEC U KBaIpaTHBIE HEPABEHCTBA.
I'padbmueckass  uHTepmpeTanusi HEpaBeHCTB U cucTeM |PemaTh  JUHCHHBIE HEpPaBEHCTBA, CHCTEMBl  JIMHEHHBIX
HEPABEHCTB C JIBYMsI [IEPEMEHHBIMHU. HEPaBEHCTB, CHCTEMbI HEPABEHCTB, BKIIOYAIOIINX KBAIPAaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYKIAATH NOJIYYCHHbIC PEIICHUS.
MN300paxaTh pelieHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB HA
YUCJIOBOW MpPsMOM, 3alMChIBATh pEUICHUE C TMOMOUIBIO
CHUMBOJIOB.
Pemath kBajpaTHbIE HEPaBEHCTBA, UCIOJB3Ys I'paduyeckue
MIPEICTABIICHHUS.
OcBanBaTh M TNPHUMEHATbL HEPABEHCTBA I[P PELICHUU
pa3IMYHBIX 33/1a4, B TOM YUCJIE PAKTUKO-OPUEHTUPOBAHHBIX.
DyHKIUn KBagpatnunas ¢ynkuus, e€ rpagux u cpoiictBa. [lapaGona, |Pacmo3HaBaTh BUbI HM3y4aeMbIX (YHKIUI; HILTIOCTPHPOBATH
(16 v) KOOpAMHATHI BEPUIMHBI 1apadoJIbl, OCb CHMMETPHUH NMapaloibl. |CXeMaTHYeCKH, OOBSICHATh DPACIOJIOXKCHAE HA KOOPIUHATHOM

CreneHHble QYHKIIUU C HATYPaTbHBIMH MTOKA3aTeIIMH 2 U 3, UX
rpaduku 1 cBOMCTBA.
I'paduku bynkumit: y = kx,y = kx + b,,y = ax?, y = ax’, y

=Vx,y =k
X

IUIOCKOCTH rpaukoB QyHKIMMA BUujga: y = kx,y = kx + b,,y =

ax? y = ax’,

y =Xy = — B 3aBHCHMOCTH OT 3HaYeHUH KOA(PPHUIIMEHTOB;

ONHCHIBATh UX CBOMCTBA.




Pacno3naBaTh KBagpaTHUHYIO (QYHKIHIO IO hopmyIe.
IIpuBoANTH, mNpPUMepPbl KBAAPATHUYHBIX 3aBUCUMOCTEH U3
peabHOM JKU3HU, (PU3UKHU, TEOMETPHUH.

BoisiBasiTh 1 000011aTh OCOOCHHOCTH Tpaduika KBaJApaTHIHON
Gyskiuu y = ax’> + bx + c¢ (Ipy HEOOXOMUMOCTH C
HAIPAaBJIAIONIEN TOMOIIIBIO).

Crpouth 1 n300pakaTh cxeMaTH4eCKH IT'papuKU KBaIPaTUYHbIX
(yHKIMH, 3a1aHHBIX GOPMYIAMH BHAA Yy = ax’,y = ax’ + ¢,
=a(x + p), y = ax> + bx + ¢ (Ipu HEOOXOAUMOCTH C
BHU3yaJIbHOW OTIOPOHA).

AHaJIM3MPOBATH U IPUMEHATH CBOMCTBA U3YYEeHHBIX QYHKUINN
JUIS UX TOCTPOEHMsS, B TOM YHCIE C THOMOIIbIO IM(PPOBBIX
pecypcoB.

YuciaoBbie
OCJIeA0BATEILHOC

™
(A5 9)

TlousiTHe YHCIIOBOM IOCIIEIOBATEILHOCTH.

3amaHue TOCIEI0BATEILHOCTH PEKYyppeHTHOW (opmynolt u
dhopmyIoit n-ro dieHa.

ApubdmMernueckas ¥ TeOMeTpruUecKas mporpeccuu. @opMyIsl n-
ro 4jieHa apuMETHYECKOW U TEOMETPHYECKOW IMPOTPECCU,
CYMMBI IIEPBBIX 1 YJIECHOB.

Uszobpasicenue unenos apughmemuyeckol u 2eomMempuyecKol
npozpeccuti mouKkamu Ha KOOPOUHAMHOU NIIOCKOCU.
Jlunetinwiii u SKCNOHEeHYUANbHBLL POCHI.

Cnooicnvie npoyenmai.

OcBauBaTh M NPUMEHSATH WHICKCHbIE 0003HAYCHUS, CTPOUTH
peueBble BbICKA3bIBAHUS C HCIOJIH30BAaHUEM TEPMUHOJIOTHH,
CBS3aHHOM C MOHSATUEM MOCIEI0BATENbHOCTH.

AHaau3upoBaTh GOpPMYITy 1-TO YiIeHa MOCIeA0BATEIbHOCTH WIH

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

IIOCJIEIOBATEIILHOCTH, €CJIM BBIIUCAHBI IIEPBBIE HECKOJBKO €€
YICHOB.

Pacno3snaBate  apudMeTHUYECKYl0 M TI'€OMETPHUYECKYIO
IPOTPECCUU MPH Pa3HBIX CIIOCOOAX 3alaHMsL.

Pemats 3amaun ¢ wucnojp30BaHMEM (OpMya n-ro  uieHa
apu(METHUECKOM M TIeOMEeTpUYECKON Mporpeccuii, CymMbl
HEPBBIX /1 YICHOB C ONOPOH HA CIPaBOYHYIO HH(OPMALIHIO.
H306paofcamb yjieHbl  NOCAe008AMENbHOCIU — MOYKAMU — HA
KoopduHamHoﬁ niockocmu.

PaccmaTpuBaTh NpuMepsI NPOLECCOB U ABJIEHUH U3 PEaIbHON
KU3HU, WUIIOCTPUPYIOUINE HU3MEHEHHe B apupMeTHYecKOn
IPOrPECCUH, B TEOMETPUIECKOM MIPOTrpecCuu; uzobpasicams




coomeemcmeyiowue 3a6UCUMOCMU 2PaPuyecKi.

Pemate mnpocreiimme 3aga4M, CBSA3aHHBIE C YHUCIOBBIMU
IOCJIEIOBATEIBHOCTSMU, B TOM 4YHUCJIE 33Ja4d M3 peaabHOMN
JKU3HM € UCHOJB30BaHUMEM  IUPPOBBIX  TEXHOJIOTHH
(27EKTPOHHBIX TaOIHLL, FPAPUUECKOTO KaIbKYIATOPA U T.I1.).
Pewamp 3a0auu na cnodcuvie npoyenmol, 8 MOM YuUcie 3a0ayu
U3 peanbHOU NPAKmMuKu (C UCNOIb308AHUEM KATLKYIAAMOPA).
3HAKOMMTBCS € MCTOPUEH Pa3BUTHSA MaTEMaTUKH.

IMoBTOpEHHE,
00001I€eHHE,
CucremMmaTru3anus

1

3HAHUM

(18 u)

Yucjia W BBIYMCIEHHs (3alMCh, CpPaBHEHWE, NEWCTBUSA C
JNEWCTBUTENFHBIMU YHCIAMH, YWCIIOBAsl TpsiMasi; MPOIEHTEHI,
OTHOIIIEHWSI, TIPOTIOPITUH; OKPYTJICHUE, TPUOIMKEHNE, OTICHKA;
pelIeHre TEKCTOBBIX 33/1a4 apu(PMETHYECKUM CIIOCOOOM).

Aaredpanuyeckue BbIPa:KeHU S (mpeoOpa3zoBanue
anreOpanvecKux BhIPAKCHUM, TOTTYCTUMBIE 3HAYCHUS).
DyHknun (MOCTPOCHHUE, CBOWCTBA W3YYCHHBIX (YHKIIHIA;
rpaguvecKoe pereHne ypaBHEHUH U UX CHCTEM).

OnepupoBaTh TNOHATHAMHU: MHOXECTBO, IOJMHOXECTBO,
omepary HajJl MHOYKECTBAMH; HCI0JIb30BaTh rpaduaeckoe
MIPE/ICTABJICHHE MHOYKECTB JJIsl ONTUCAHUS PEeaTbHBIX MPOIIECCOB U
SIBJICHUH, TIPY PEIICHUH 3a4a4 U3 APYTUX yI4eOHBIX MPEAMETOB.
AKTYyaJIM3MpPOBaTh TEPMHUHOJIOTHIO 1 OCHOBHBbIE JIeilicTBUS,
CBSI3aHHbIE C YMCJIAMM: HATYPAIbHOE YHCIIO, TIPOCTOE U
COCTaBHOE YHCIA, JAEIMMOCTb HAaTypaJIbHbIX YHCEJ, MPU3HAKU
JEIMMOCTH, 1IeJI0€ YKCIIO0, MOAYJb YUCia, OOBIKHOBEHHAs! U
JecsiTuuHasl ApoOu, CTaHIAPTHBIN BUJA YKCIIa, apUPMETHUECKUN
KBaJpaTHbBIN KOPEHb.
BbINoJHATH JeliCTBUS, CPABHUBATDH M YNIOPSA0YHBATH YUCIIA,
NPEJCTaBISITh YHUCIIa Ha KOOPAWHATHOW MPSMOM, OKPYIJISTh
YyHuClla; BBINOJHATHL HNPUKHAKY M OLEHKY pe3yibTara
BBIUHCIICHUH.
Pemath TekcToBBIE 32/1a4M apU(PMETUUECKUM CIIOCOOOM.
Pemiats npakTuyeckue 3a/1a4M, CoJIep>Kaline MpoIeHTHI, JOJIH,
YacTH, BBIPAXKAIOIINE 3aBUCUMOCTU: CKOPOCTh — BpeMs —
paccTosiHMe, II€Ha — KOJUYECTBO — CTOMMOCTh, OO0BEM
paboThl — BpeMs — MPOU3BOAUTEIHHOCTH TPY/Ia.
Pa3ouparthb peanbHble )KU3HEHHBIE CUTYallUH, (OPMYJINPOBATH
UX Ha S3bIKE MAaTeMaTHUK{d, HAXOAUThb pEIICHUE, MNPUMEHS
MaTeMaTUYECKHUI anmnapar, HHTEPNpPeTHPOBATh PE3YJIbTAT
OnepupoBaTh NOHATHSIMM: CTEIIEHb C IIEJIBIM IOKA3aTeJeM,
apudmMeTHuecKuil KBaJpaTHBI KOPEHb, MHOTOYJICH,




anredpandeckast 1po0b, TOKIAECTBO.

BbINOJHATL  OCHOBHBbIE  JIeHCTBHMS:  BBINIOJIHSATH
pacu€tel 1o (Qopmynam, mpeoOpPa3OBHIBATH IIETIBIC,
IpOOHO-palMOHANIbHBIE BBIPAKECHUS M BBIPAKEHUS C
KOPHSIMH, PEaJM30BbIBATh PA3JI0KEHUE MHOTOWIEHA Ha
MHOXHUTEIIM, B TOM YHCIIE C HCIOJB30BaHHEM (OpPMYI
pPa3HOCTH KBAJIPaTOB M KBaJpaTa CyMMBI M Pa3HOCTH (C
ONOpOM Ha CIPaBOYHYI HWH(POPMAINIO); HAXOIUTh
JOMyCTUMBIE 3HAUEHHsS] TEPEeMEHHBIX Ui JApOOHO-
palMOHAIBHBIX BEIPAKEHHM, KOPHEH.

MopeaupoBath ¢ TOMOIIBI0 (GOPMYNT peaslbHbIC
MIPOIIECCHI U SIBJICHUSI.

OnepupoBarb  noHsiTusiMu:  QyHkuus, rpaduk
byHKIMH, HYyIU byHKIUH, MIPOMEKYTKH
3HAKOTIOCTOSTHCTBA, MIPOMEKYTKH BO3pacTaHusl,
yObIBaHUS, HauOoJblllee M HaWMEHbIIEe 3HAYCHUS
GyHKITUN.

AHAJIM3UPOBATh, CPABHUBATH, 00CY:KIATh CBOIICTBA|
GyHKINH,

CTPOUTH UX TpaduKy.

OnepupoBathb NOHATHAMMU: npsiMast
MPONOPLUUOHABHOCTb, oOpartHas
MPONOPLUUOHAIBHOCTb, JTUHeHHast byHKums,

KBaapaTtuyHas QpyHkmus, napadoa, runepooa.
HUcnonb3oBaTh rpauku il ONpPEACIICHUS CBOMCTB,
IPOIIECCOB M 3aBUCUMOCTCH, JJIsi pElICHHs 3aaad W3
JNPYTUX YYEeOHBIX TMPEJAMETOB M PEAIbHOW >KU3HHU;
MOJEJHPOBATh C TIOMOIIBIO T'padUKOB pealbHbIC
NPOIIECCHI U SIBJICHUSL.

Boipaxars  dopmMyaamMHM  3aBHCHMOCTH  MEXKY
BEJIMYMHAMU.




YUYEBHO-METOJMYECKOE OBECIHEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIbBI 1JIS1 YHEHUKA

* Anrebpa, 7 xmace/ Konsrun F0.M., TkaueBa M.B., ®enoposa H.E. u npyrue,

AxrmmonepHoe obmiectBo «M3narenscTBo «lIpocBemenuey

* Anrebpa, 8 kimace/ Komsrun F0.M., TkaueBa M.B., ®enoposa H.E. u npyrue,

AxkrmmonepHoe obmiectBo «M3nmarenscTBo «IIpocBemeHuey

* Anrebpa, 9 ximace/ Konsrun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue,

AxrmmonepHoe obmiectBo «M3nmarenscTBo «IIpocBemenuey

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

| 7 JL.LU.MaprsimioBa KM Mocksa

Anrebpa BAKO

2 7 IO.M. Komssrun PabGouas Terpaan MockBa
Anrebpa [Ipocrernienue

Yactsl

3 7 IO.M. Komssrun Pabouas Terpaan MockBa

Anrebpa [Tpocrenienue
Yactp2

4 8 B.B. KM MockBa

Anrebpa UepHopynukuii BAKO

5 8 O .M. Komsaruu Pabouas Terpann MockBa
Anre6pa YacTs 1 [IpocBenienue

6 8 FO.M.Konsirun PaGouas terpanb Mocksa
Anre6pa YacTts 2 [IpocBenienue

7 8 JI.C.ATanacsu PaGouas MockBa
['eomeTpus TETPaJlb IIpocBemenue

8 Anrebpa 7,8,9 M.B. Tkauéna JlnnakTuyeckue Mocksa
MaTepUAJIbI IIpocBenieHue

9 9 JL.L.MaprsimoBa KM Mocksa

Anrebpa BAKO

10 9 M.B.TkauéBa Pabouyas TeTpann MockBa
Anrebpa Yactel,2 [IpocBenienus
11 7-9 A. C. Konte MaremaTtndeckue N3parenscTBO




Anrebpa JTUKTaHTHI «Yuurenapy

12 IloypouHnsie
7,8.9 pa3paboTKu Bonrorpan
Anrebpa TJl Adanacresa kK YMK "Vyuurenp"

A.I''MopakoBuya

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Hcnonb3yembie pecypcehl:

AN N WD =

. «SKmacey: http://www.yaklass.ru

. «[IIxonbHBIN TOMOIITHUKY: http://school-assistant.ru/
. «llIxonbHasg matematuka»: http://math-prosto.ru/index.php

. Undopmanmonnas cucrema "EauHoe 0kHO AocTyma K

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

7. ®enepanbHbii moptan "Poccuiickoe o0pazoBanue":

http://www.edu.ru/.Komekmus S0P u [IOP.

"OT1kpeIThIH KIacc" http://www.openclass.ru/

. @enepanbHbIN LIEHTP HH(OPMaLIMOHHO-00pa30BaTeIbHBIX pecypcoB: http://eor.edu.ru/.
. Enunas xonnexuus nugpoBbix o0Opa3oBaTenbHbIX pecypcoB: http://school-ollection.edu.ru/.




Cucrema OICHUBAHUSA 110 MaTEMaAaTUKE 7-9 xaacc

Cuctema OUEHKM NpeaMeTHbIX pe3ynbTaToB OCBOEHMA  y4yebHbIX
nporpamm ¢ y4€ToM YPOBHEBOrO Noaxoda, npeanonaraeT BbigeneHue 6asosoro
YPOBHSA A,O0CTUXKEHUI KaK TOUKM OTCYETA NPU NOCTPOEHUUN BCEN CUCTEMbI OLLEHKK

M OpraHM3aumnn MHANBMAYaNbHOM paboTbl ¢ 0byyatowmmumcs.

ba3oBblii YypOBeHb JOCTM:KEHMid: JEMOHCTPUPYET OCBOEHHE YUEOHBIX
JNEUCTBUN C ONMOPHOW CUCTEMOM 3HAaHUM B paMKax BBIJEICHHBIX 3a/1a4. OBlajieHue
0a30BbIM YPOBHEM SIBJISIETCS JOCTATOYHBIM JIJII MPOAOJKEHUS OOyYeHHS Ha
CIEAYIONIeH CTyNnmeHu oO0pa3oBaHUsA, HO HE MO MNPOQUILHOMY HaIpPaBIICHHUIO.
JloCTHXXEHH IO 0a3oBoro YPOBHA COOTBETCTBYET ommemka
«y00671emeopumeIbHo» (Unu ommemka «3», OmmemKa «3aumeHoy).

[IpeBbitienre 6a30BOTO YPOBHSI CBUICTEIHCTBYET 00 YCBOCHUH OTIOPHOMU
CHUCTEMbI 3HAHWUU Ha YPOBHE OCO3HAHHOI'O MPOU3BOJILHOTO OBJIAJICHHUS yYCOHBIMU
NEUCTBHSMH, a TaKKe O KpPyro3ope, mupore (WM W30MpaTeIbHOCTH) MHTEPECOB.
IlenecooOpa3HO BBIICIUTH CIICYIONIKE JBA YPOBHS, MpeBbIIIAIOIINE 0A30BbIM:

* [loBbILIEHHBIN YPOBEHb JIOCTHKECHUSA IUIAHUPYEMBIX PE3YJbTaTOB,
OUEHKA «X0pouio» (ommemxa «4»);

* BBICOKMI YPOBEHb JIOCTH)XCHHS IUIAHUPYEMBIX PE3YJILTATOB, OUECHKA
«omauuHo» (ommemxka «5»).

g onucaHus MOATOTOBKM Y4YallMXCs, YPOBEHb JOCTHXKEHHUH KOTOPBIX

HUXKe 6a30B0ro, LenecoobpasHo BblAENTb TaKKe ABa YPOBHA:

* IOHUKEHHBIN YPOBEHb JOCTHKECHUH, OUeHKa
«HEY00671emeopUMENbHO» (OmMMemKa «2»);

* HU3KHH YPOBEHb JOCTKCHUH, OUeHKA «na0xo» (ommemka «1»).

He noctuwxenune 0a30Boro ypoBHS (NMOHUKEHHBIH M HU3KUA YpOBHHU
JOCTIKEHNH) (UKCUPYETCS] B 3aBUCUMOCTH OT 00BbEMa M YPOBHSI OCBOECHHOTO H
HEOCBOCHHOTO coJiep kanusl ipeaMeTa. ONUCaHHBIN BBIIIE TIOIXO0/T 1IeIeCO00pa3Ho
NPUMEHSITh B XOJ€  Pa3IUYHBIX MPOUEAYp  OLEHUBAHUA:  TEKYUIEro,

MIPOMEKYTOUYHOTO U UTOTOBOTO.



Ansa oyeHKU OUHAMUKU ¢hopmMUpOBaHUA NpeOMemHbIX pe3ysabmamos B
CUCTEME BHYTPU LKO/IbBHOMO MOHWUTOPUHIA 06pPa3oBaTENbHbIX AOCTUNKEHWUN
uenecoobpasHo GUKCMPOBATb M aHANU3MPOBATb AaHHble 0 CHOPMUPOBAHHOCTU
YMEHUIA N HaBbIKOB, CMOCOOCTBYIOLWMX OCBOEHUIO CUCTEMATUUYECKUX 3HAHUMU, B

TOM HYUChe:

* NEPBUUHOMY  O3HAKOMJICHUIO, ompadomke U OCO3ZHAHUIO
meopemuueckux mooenei u noHamui(o0IMeHayYHbIX U 0a30BBIX IS JTAHHOU
00J1acTU 3HAHUS ), CIHAHOAPMHBIX ATI2OPUHIMOB U RPOUEOYD;

* GbIAGNCHUI0) U OCO3ZHAHUI) CYWHOCHU U OCOOEHHOCHEN3Y4aeMbIX
00BEKTOB, TIPOIIECCOB U SIBJICHUH JCHUCTBUTEIBHOCTH (TIPHPOIHBIX, COIUATBHBIX,
KyJIbTYPHBIX, TEXHUYCCKUX U JIP.) B COOTBETCTBUHU C COJICP)KAHHEM KOHKPETHOTO
y4eOHOT0 TIPEIMETA, CO30AHUI0 U UCHOIb308AHUIO MOOe1ell N3YIaeMbIX 00bEKTOB
Y TIPOIIECCOB, CXEM;

* GbIAGNCHUI) U AHAIU3Y CYWLECMBEHHBIX U YCHOUYUGHLIX C6A3eU U
OMHOWEHUTIMEXTY O0BEKTaMU U TPOLIECCAMH.

[Ipu 5TOM 00s3aTE€IBHBIMH COCTABISIONIMMH CUCTEMBbl HAKOILJIEHHON
OILICHKH SIBJISIIOTCSI MaTepUaJIbl:

* CIapmoeoii OUazHOCMUKU;

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

* meopueckux padom, BKIIOYas y4eOHBIC MCCIICIOBAHHUSI M y4YcOHBIC

MIPOEKTHI.



OIIeHKa YCTHBIX OTBETOB Oﬁy‘lalOIIII/IXCH

OTtBet OLIECHUBAETCS OTMETKOI «5», €CJIM YYCHHUK:

1. MONMHO pacKpbUl COAEpKaHUWE MaTepuaia B 00beMe, MPEAYCMOTPEHHOM
MIPOrpaMMOii U Y4EOHUKOM,

2. U3JI0KWJI MaTepuall TPaMOTHBIM SI3BIKOM B OIPEACICHHOM JIOTMYECKOU
MOCJIEI0BATEILHOCTH, TOYHO UCIIOJb3Yysd MaTEMaTUYECKyI0 TEPMHUHOJIOTHUIO U
CUMBOJIUKY;

3. IPaBWIBHO BBIMOJHUII PUCYHKH, YEPTEKHU, T'PapUKH, COMYTCTBYIOIIUE
OTBETY;

4. mokazan  yMEHHE  WJUIIOCTPUPOBATH  TEOPETHUECKHE  MOJOKEHUS
KOHKPETHBIMHM TPUMEPAMU, IPUMEHATh UX B HOBOW CUTYyallud TP BBHITIOJHCHUU
PaKTUYECKOTO 3a/1aHUs;

5. IPOJIEMOHCTPUPOBA YCBOCHHE paHEE M3YYCHHBIX COMYTCTBYIOIIUX
BOMPOCOB, CPOPMUPOBAHHOCTh M YCTOMYMBOCTH HCIOJI3YEMBIX NPU OTPabOTKe
YMEHHUI U HaBBIKOB;

6. OTBEYAJl CAMOCTOSITENILHO 0€3 HABOJASIIUX BOMPOCOB yUuTeNsa. Bo3MokHbBI
OJlHa - JIB€ HETOYHOCTHU MPU OCBEUICHUU BTOPOCTEIECHHBIX BOMPOCOB WJIM B

BBIKJIAAKAX, KOTOPBLIC YUCHHK JICTKO UCIIPABHII 110 3aMCUYAHNIO YUUTCIIA.

OTBeT OlIeHUBAETCSI OTMETKOM «4», €CJIM OH Y/I0BJIeTBOPSiET B OCHOBHOM

TPeOOBAHUSM HA OL[EHKY «5», HO IPH 3TOM MMeeT OIMH U3 HeI0CTATKOB:

®* B H3JIOXKCHHHN OOIIYIICHBI HEOOIBIIINE HpO6CHLI, HE HCKa3UBIIUC
MATEMATHYCCKOC COACPIKAHUC OTBCTA,

¢ JOIymCHbl OJWH — JBa HCAOYCTAa IIPpH OCBCIICHHUU OCHOBHOT O
COACpIKaHMA OTBECTA, UCIIPABICHHLIC 110 3aMCUYAHUIO YUHUTCIIA,

¢ JOIIYIICHBI omnOka wuimu Oolee ABYX HCAOYCTOB IIPU OCBCIICHHUHN
BTOPOCTCIICHHBIX BOIIPOCOB MJIIM B BbIKJIdJKax, JICTKO HCIIPABJICHHBIC IIO
3aMCYaHHUIO YUUTCIIA.

OTtMmeTKa «3» CTAaBUTCS B CJIeYIOLIUX CIOYYasiX:

¢ HCIIOJIHO WK HCIIOCJICAOBATCIBbHO PACKPBITO COACPKAHHNC MAaTCpHaadad, HO

MOKa3aHO 00lllee MOHMMAHHWE BOMPOCA M MPOJEMOHCTPUPOBAHBI YMEHUS,



NOCTAaTOYHBIE I JAJIBHEUIIEr0 YCBOCHUS  IPOTPaMMHOIO  Marepuana
(ompeneneHHbIe «TpebGoBanusimMu K MaTEMATUYECKOU MIOJATOTOBKE
00y4YaromuXxcsa»);

* HUMEJIHNCh 3aTPYJHEHUS WU JOMYIIEHbI OTUOKU B OMIPEACIICHUH TTOHSATUH,
WCTIIOJIb30BAHUHA  MAaTEMAaTHUYECKOM TEPMHUHOJOTMHU, YEpTekKax, BBIKIAJKAX,
HCIIPABJICHHBIC ITOCJIC HECKOJIBKHUX HABOISAINX BOIIPOCOB YUUTEIISA,

* YUYEHUK HE CIPABWICSA C MPUMEHEHUEM TEOPUU B HOBOU CHUTYyallUH IIPH
BBITIOJIHCHUU TPAKTUYECKOT0 3aJlaHMs, HO BBIMOJHUI 3aJaHus 00s3aTEIbLHOTO
YPOBHS CJIO)KHOCTHU MO JAHHON TEME;

* IIpU 3HAHUHU TEOPETHUYECKOIO0 MaTepHaja BbIIBICHA HEAOCTATOYHAS
c(hOpMUPOBAHHOCTh OCHOBHBIX YMEHUI U HABBIKOB.

OtrMeTKa «2» CTABUTCA B CJEAYIOLIUX CIydasix:

¢ HC PACKPBITO OCHOBHOC COACPKAHUC y‘IC6HOFO Marcpuaja,
® 06Hapy>1<eHo HC3HAHUC MWJIM HCIIOHMMAHUC YUYCHHKOM OobIIeH WIIH

HanOoJIee BaXKHOM YaCTH yqe6HOFO MaTtcpuaia,

¢ JOIIYIICHBI OIIMOKHA B OIIPCACIICHUU HOHHTHﬁ, IIpu HCII0JIb30BAHHUU
MaTeMaTHYeCKOU TCPMHUHOJOTHUHU, B PHUCYHKAX, YCPTCIKAX HIIN rpa(l)HKax, B
BBIKJIaJIKaX, KOTOPBIE HE HCIPABJIIEHBI ITIOCJIE HECKOJBLKUX HaBOISIIIMX BOIPOCOB
YUUTEIIA.
Otmetka «1» cTaBUTCS, €CJIM:

* YYCHUK OOHApyXWJ TIOJIHOC HE3HAHWE W HEMOHMMaHWE H3y4aeMOTO
y4eOHOro MaTepuaja WJIM HE CMOT OTBETUTh HHM Ha OJMH M3 TIOCTaBICHHBIX

BOIIPOCOB M0 U3y4Ya€MOMY MaTepHally.



OIIeHKa MUCBMEHHBIX U KOHTPOJIbHBIX paﬁoT

OTmeTKa «5» craBuTtca, ecaum:

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

OIINOOK;

* B PCIICHUH HET MAaTEeMaTHYECKHX OIIMOOK (BO3MOXXHA OJIHA HETOYHOCT,
OMHCKA, HE SIBJSIOMIASICSA CIEACTBUEM HE3HAHHUS WJIM HEMOHUMAaHUS Y4eOHOTO
MaTepuana).

OTMeTKa «4» CTABUTCS, €CJIH:

*paboTa BBIMOJHEHA TIOJHOCTHIO, HO OOOCHOBAaHMS IIIArOB PEIICHUS
HEJOCTAaTOYHBl (€Cii yMEHHE OOOCHOBBIBATH PACCYXKJICHHS HE SBIISUIOCH
CIIeIIUAJIbHBIM 0OBEKTOM MPOBEPKH );

* IOMyIIEHa OfHA OIMHMOKA WM JBa-TPU HEJ04YeTa B BBIKJIAJKAaX, PUCYHKaX,
yepTexkax Wiau Trpadukax (eciaum 3T BUIAbI paOOThl HE SBISIIMCH CIEIHAIbHBIM
00BEKTOM TIPOBEPKH).

OT1MmeTKa «3» CTABUTCSA, €CJIM:

* JIONYIICHBI Oojiee OJHOW OMMOKHM WM Oojiee JIBYX-TpeX HEIO0YETOB B
BBIKJIQJIKaX, YepTekaxX WiIW Tpadukax, HO ydalIuiics BiazeeT o0s3aTeIbHBIMU
YMEHUSAMU 110 TPOBEPSIEMOMN TEME.

OTMeTKa «2)» CTAaBHTCH, €CJIM:

* JIONYIICHBI CYIIECTBEHHBIC OIIMOKH, IOKa3aBIIHWE, YTO YdYalluhcs He

BJIaJIceT 0053aTeIbHBPIMA YMECHHUSAMH I10 JaHHOK T€ME B TIOJIHON Mepe.
OtMeTKa «1» cTaBUTCS, €CJIN:

* paboTa moKasasa IMOJIHOE OTCYTCTBHE y yUallerocs 00s13aTelIbHBIX 3HAHUH

Y YMEHUM MO TPOBEPSAEMOI TeMe WM 3HAYUTEIbHAS YacTh paOOTHI BHITIOJIHEHA HE

CaMOCTOATCIBHO.



!Hi!!!aﬂ Knaggnghmca!mﬂ !!HIHEE!!K

I'pyObiMu cunTaroTCst OIIMOKH:

® HC3HAHUC OIpCACIICHUA OCHOBHBIX HOHSITPIP'I, 3aKOHOB, IIpaBHJI,
OCHOBHBIXITOJIOKEHUI TeOpUH, He3HAHUE (HOPMYII, OOLIECTIPUHATHIX CUMBOJIOB
0003HaYeHUH BEJIUYMH, €IUHUL] X U3MEPEHUS,

* HE3HAaHWC HANMCHOBAHHU €IMHUIl N3MECPCHUS,

* HEYMCHHE BBIJICTUTH B OTBETE IJIaBHOC,

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

* HEYMCHHE YUTATh U CTPOUTH I'PAPUKH;

* TOTEps KOPHS WM COXPaHEHNUE TOCTOPOHHETO KOPHS;

* oTOpaceiBaHuE 0€3 0OBSICHEHUI OJTHOTO U3 HUX;

* paBHO3HAYHBIC UM OIIIMOKH;

* BBIYHMCIIUTEIbHBIC ONTMOKH, CCIIM OHU HE SIBIISTFOTCS OTIMCKOM;

* JIOTUYECKHUE OIIMOKHU.

K HerpyObIM omm0kam cjieayer OTHeCTH:

* HETOYHOCTh (DOPMYJUPOBOK, OMNpPEACICHUN, TOHATHH, TEOPH,
BbI3BaHHAsl HEMOJHOTOM OXBaTa OCHOBHBIX IMPU3HAKOB OIIPCACIIACMOIO
TIOHATHUS M1 3aMEHOM OJHOTO - ABYX M3 3THUX IIPU3HAKOB BTOPOCTCIICHHBIMU,

* HETOYHOCTH Ipaduka;
* HEpalMOHANBHBIA METOJ PEMICHUS 3a7adyd WIA HEJIOCTATOIHO

NpOJAYMaHHBIA IUJIaH OTBEeTa (HApYyIICHHWE JIOTUKH, MOJAMEHA OTIEIbHBIX
OCHOBHBIX BOIPOCOB BTOPOCTEIICHHBIMH );

* HepalroHAJIbHBIE METOJIbI PA0OTHI CO CITPABOYHOMU U
IpYTrOMIINTEPATYPOH;

* HEYMEHHUE pelIaTh 3aJa4u, BHINOJHSITH 33/1aHUs B 00IIIEM BUJIE.

Henouyeramu sABJIAIOTCA:

* HepalMoHAaJbHbIC MPUEMbI BRIYUCICHUN 1 MpeoOpa30BaHMUid,
* HeOpEeXKHOE BBHIMOJTHEHUE 3aMMHUCEH, YePTekKEH, CXeM, TpauKoB.
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