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HHOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma 1o anredpe s 00ydaromuxcs ¢ 3aAep>KKOi ICUXUIECKOTr0 pa3BUTHS (J1anee:
o0pa3oBaHMs MOATOTOBIIEHAa Ha OcHOBe (DeepasbHOrO rocynapcTBEHHOIO 00pa30BaTENLHOTO CTaHJAP
(ITpuxa3z Munnpocsenienust Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBad MUHUCTEPCTBOM FOCTHIIHE
r., per. Homep 64101) (manee — ®I'OC OOO), amanTHPOBAHHON OCHOBHOI 00pa30BaTENBLHON MPOrpam
oOyJaromuxcs ¢ 3aepkkoi ncuxudeckoro pazpurus (ganee — [IAOOIT OOO 3I1P), paGoueit mporpamMmsb
npeaMery «MareMmatuka», NMporpaMMbl BOCIIUTAHUS, C yYETOM paclpeiesieHHBIX M0 KilaccaM IPOBE]
OCBOGHHUSI AIaNTUPOBAHHON OCHOBHOW 0OO0pa30BaTENbHOW MNPOrpaMMbl OCHOBHOTO 00IIero o0pa3or
NICUXUYECKOTO pa3BuTusi. B paboueil mporpamme ydTeHbl WA U TONOXKEeHUs KoHUENIuM pa3BUTH
Poccuiickoit @enepanuu.

OO0mas xapakrepucTuka yue0Horo npeamera «MaremaTukay

VYuebublii npeaMer «MaTeMaTHKa» BXOJUT B NpeIMETHYI0 oOnacte «MaTemaTtuka U HH(pOpMa
BBIUMCIIUTENIFHOW KYJIBTYPBHl M JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHMIO YMEHHUS TOJIb30BATHCS ATl
MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX B IOBCEAHEBHOW kHW3HU oOyuatommuxcs ¢ 3I[IP. YueOHB
MIPOCTPAHCTBEHHOE BOOOpa)keHHE, (PYHKUMOHAIbHYIO IPaMOTHOCTb, YMEHHS BOCIHPUHUMATh M KPUTHE
NPEJCTABICHHYIO B Pa3IMYHBIX (popmax.

OOyuenune mareMaTHKe Ja&T BO3MOXKHOCTh pa3BUBaTh y oOyuatomuxcs ¢ 3[IP Tounyro, parmoHabt
oTOMpaTh Hambosee MOIXOASIINE S3BIKOBbIC, CHUMBOJHMYECKUE, Tpaduyeckue CpeacTBa JUIsl BBIPAXK
IIPEICTaBICHHUS.

Heo06Xx0oauMBIM KOMIIOHEHTOM OOIIeH KyJIbTyphl B COBPEMEHHOM TOJKOBaHHMU SIBJISIETCS OOIee
NEMCTBUTEIBHOCTH, IIPEACTABIEHUE O IIPEIMETE U METOIaX MATEMATUKH, X OTIIMYUI OT METOJOB APYTHX ¢
00 0COOEHHOCTSIX MPUMEHEHUS] MaTeMaTHKH JJISl PELICHUS HAayYHBIX M NPUKIAIHBIX 3a7ad. Takum oOp
BHOCHUT CBOH BKJIaJ B JOPMHUPOBAaHUE OOIIEH KyIbTyphl YeIOBEKA.

W3yuenne MaTeMaTHKH TaKXe CIIOCOOCTBYET OSCTETHUYECKOMY BOCIIUTAHHIO YEJIOBEKa, IIC
MaTEeMaTHYECKUX PACCyKJICHUN, BOCIPUATHIO T€OMETPUYECKIX (POPM, YCBOCHHIO UJIEH CUMMETPHH.

[Iporpamma oTpaxkaeT conepkaHue oOydeHHs mpeamery «MaremaTHka» C y4eToM OCOOBI
obyyaromuxcs ¢ 3[1P. Onagenne yuyeOHbIM npeaMeToM «MaremaThka» MpPeACTaBIsSIET ONpeIeIeHHYIO
obyuaromuxcs ¢ 3IIP nHambosiee BBIpaKEHBI OTCTABAaHUS B PA3BUTHUU CIOBECHO-JIOTMYECKHX (POpPM M
OTBJICUCHHBIC KAaTETOPUU UM TPYIHOAOCTYIHBI. B TOXe BpeMs mpu cnenuaibHOM oOyueHHH 00y4Yaroll
anroput™My. OHM BOCIIPMMMUUBBI K TIOMOIM, MOTYT BBIIIOJIHUTB [IEPEHOC HA AHAJIOTMYHOE 331aHUE YCBOE
pa3BUTHS MBICIMTEIbHBIX ONEpalUil U 3aMEJJIEHHOE CTAaHOBJIEHUE JIOTMYECKMX JEHCTBUI NPUBOIAT
COBEpPIIAEMBIX YUEOHBIX JecTBUI. Y 00yUaromMxcst 3aTpy/IHEHbI CUCTHBIC BBIYUCIICHHUS, IPOU3BOIUMBIC
OHU MOTYT HPOIYCKaTh OJUH M3 MPOMEXYTOUYHBIX IIAroB. [Ipu paboTe ¢ YMCIOBBIMU BBIPAKEHUSIMH, B
yIlep>KUBaTh MPaBWILHBIA MOPSAOK AeiicTBuil. [lpu ymporienun, npeodpa3oBaHUK BBIPAXKECHUHN ydalue



IIPUHSATH PELIEHUE O IOCJIECJOBATEIbHOCTH BBIIOJIHEHUS AEUCTBUN. KOHKPETHOCTH MBILIUIEHUS OCIIC
ypaBHEHMI, HEPABEHCTB, CUCTEMBI YpaBHEHUH. FIM Masio10CTyIHO COBEPIICHNE OOpaTUMBIX ONEepalni.

Huskuii ypoBeHb pa3BUTHUS JIOTMYECKHX OIEpaluui, HeJoCTaTo4Has OOOOIIEHHOCTh MBIILT
«DyHKIMW»: TpU ONpeAeTeHUH (DYHKIMOHAIBHOM 3aBUCHUMOCTH, NPH ONUCAHUU TpapUUECKON CHUT)
anreOpandeckuii, (pyHKIIMOHANBHBINA s3bIKM. Hepenko yuamuecss HE BUIAT Pa3sHUIBI MEXAY 00JacThiO
3HAYCHUM.

Pemenue 3amad compshkKeHO € TPYOHOCTSIMH O(OpMIICHHS KpPaTKOM 3amuCH, NMPOBEACHHS aH
cymectBeHHoro. O0yuatomuecs ¢ 3I1P 3aTpyaHsroTcs caenaTh yMO3aKIOUeHHE OT OOIIETr0 K YaCTHOMY, 1
CTIOCOOBI PEUICHHUs, HHOTJ]a OTPAHUYMBAIOTCS MAHUITYJIALUSAMH C YUCITaMHU.

[Tpu n3ydeHun reoMmeTpudeckoro marepuaina oodyqarommuecs ¢ 3I1P crankuBaroTcs ¢ TpyAHOCTBIO
nocjeoBaTeIbHbIe paccykaeHus. HempouHble 3HaHUS OCHOBHBIX TEOPEM I'€OMETPUU MPUBOIMT K OIIHOKA
OOyuaromecss MOTyT MOJMEHHTH (HOpMyIy, HENpPaBWIBHO MPUMEHHUTH Teopemy. K cepbe3HbIM omm
HEJI0OCTAaTOYHO PA3BUTHIE IIPOCTPAHCTBEHHBIE NIPEACTaBICHUS. FIM CII0KHO BBIIIOJIHUTD YEPTEXK K YCIOBHUIO,
MIPUBECTU OOBSICHEHUE K YEPTEKY.

TOYHOCTH 3alOMHHAHUS M BOCHPOM3BEACHUS Y4eOHOro MaTephaslia CHWKCHBI 10 MPUYMHE Clia
cyxenus oobema namsati. Obyuatonumces ¢ 3IIP TpebyeTcs 6onbliie BpeMEeHH Ha 3aKperyIeHne MaTepurana
BOCIIPOU3BEICHUH.

Jlnist mpeo1oeHust TPy THOCTEH B M3yueHHH yueOHOro nmpeamera «MaTeMaTukay Heo0Xoauma ajan
MaTepuaiia K MO3HABATEIbHBIM BO3MOXHOCTAIM yuamuxcs ¢ 3[IP. Cnenyer ydeOHBII maTepuan mper
YCIIOXKHSISI €0 MOCTENEHHO, N3BICKUBATH CIIOCOOBI aJanTallui TPYIHBIX 33/1aHUI, HEKOTOPBIC TEMBbI J1aBaT
OTJEIbHBIE TPYJIHBIEC [OKA3aTeNIbCTBA; TEOPETHUUECKUN Marepuanl PEKOMEHIYETCs H3y4daTb B IIPOLEC
pemieHnto 3ana4. OpraHu4eckoe €JUHCTBO NPAKTHYECKONM M YMCTBEHHOW AESATENBHOCTH y4alluXcs Ha
MIPOYHOMY M CO3HATEIHHOMY YCBOCHHIO Oa3UCHBIX MaTEeMaTHUECKUX 3HAHUHN U yMEHUI.

Ienn u 3aga4n u3y4eHus: yaeOHoro npeagmera «MaremaTuka»

[TpuopuTeTHBIMU yenamu 0OydIeHUsI MaTeMaTHKe B 7—9 Kiaccax sBISIOTCS:

e (hopMupoBaHHE LEHTPAIBHBIX MATEMaTUYECKUX TMOHATHH (UHCII0, BETUYNHA, TEOMETPUYIEC
00ecreynBarouX MPEEeMCTBEHHOCTh U IIEPCIIEKTUBHOCTh MaTEMaTHUECKOT0 00pa30BaHus

e mojnBeaeHue odyvaromuxcs ¢ 3I1P Ha ZOCTYymHOM [J1s1 HUX YPOBHE K OCO3HAHHIO B3aHM(
MUpa, TOHUMaHUE MaTEMAaTUKH KaK 4acTu OO0ILell KyJIbTypbl YeJIOBEUECTBA;

e pa3BUTHE WHTEIUIEKTyaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH oOywaromuxcs ¢ 3
HCCJIEIOBATENBbCKUX YMEHUN, KpUTUYHOCTH MBIIUIEHHS, UHTEPECA K U3YUEHHUIO MAaTEMaTHI

e (opMupoBaHue (QYHKIMOHATIBHON MaTEeMaTHUYECKOM TPaAMOTHOCTH: YMEHHsS pPAacIo3Ha
MOHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEH B PEaJbHBIX KU3HEHHBIX CHUTYalUAX M MPH U3y
NPOSIBJIICHUS] 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (HOpMyTupoBaTh UX Ha SI3bIKE MATEM:



MOJIETIM, TPUMEHATH OCBOEHHBIM MaTeMaTUYEeCKUH ammapar s pelieHus 1
MHTEPIIPETUPOBATH U OLICHUBATDH I1OJIyYEHHBIE PE3YJIbTATHI.

JIOCTIXKEHHE TUX LIeel 00eCIeYnBaeTCsl PEIICHUEM CIeAYIOIUX 3a0ay.

e (QopmupoBats y obOyuaromuxcs ¢ 3[IP HaBbIKM y4eOHO-TIO3HABATEIHHOU JESATEIBHO(
palOHaIbHBIX ITyTEH €€ BBIIIOJHEHUS, OCYILLIECTBICHNS CAMOKOHTPOJIS;

e  CcrocoOCTBOBATH UHTEIUIEKTYaJIbHOMY Pa3BUTHIO, (HOPMUPOBATH KaueCTBa, HEOOXOIUMbIE
COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIE MAaTEMaTHUECKOW JESTEIbHOCTH: SCHOCTU
MPOCTPAHCTBEHHBIX MPEJICTABICHHA, CIIOCOOHOCTH K MPEOI0JICHUIO TPYTHOCTEIH;

e (hopMupOBaTH KIIOYEBBIC KOMIIETCHIIMHU YUALIUXCS B paMKaX IpeaMeTHoN oOmacti «Mare

e pa3BUBaTh MOHATUITHOE MbIIIIeHUs oOyyatomuxcs ¢ 3I1P;

e  OCYIIECTBJIATH KOPPEKIUIO MO3HABATENBHBIX MporeccoB olOyuatomuxcs ¢ 3I1P, Heo6xor
MaTepHaia 1o yaeOHOMy MpeaMeTy;

e IpeaycMaTpUBaTh BO3MOXKHOCTh KOMIIEHCAIIMM 00Pa30BaTENbHBIX AS(PHUIUTOB B OCBOCHU
matepuana y ooydaromuxcs ¢ 3[1P 1 He1oCcTaTKOB B MIX MaTeMaTUYECKOM Pa3BUTHUH;

e chopMHUPOBATh YCTOMYUBBIA HHTEPEC yUAIIUXCS K PEIMETY;

e BBIABJIATH M Pa3BUBATh MaTEMAaTUYECKHE U TBOPUYECKHE CIOCOOHOCTH.

OCHOBHbBIE JIMHUU COJEPKAHUS Kypca MaTeMaTUKU B 79 kiaccax: «Huca v BBIYUCIEHUS, «ANTeo
«YpaBHEHUS M HEpaBeHCTBa»), «DPyHkuum», «I'eomerpus» («['eomerpuueckue ¢GUrypel U UX CBOMC
BEIIMYUHY), «BeposaTHOCTH U cTaTHCcTHKa». JlaHHbIE IMHNUN Pa3BUBAIOTCS IApaJlIEIbHO, KayKasi B COOTBETC
HE HE3aBUCHUMO OJHAa OT JPYroi, a B TECHOM KOHTAaKTe W B3auMMoOAeHCTBUH. Kpome 3TOro, mx o0be
TPaJMLIMOHHO IPHUCYIIAsi MAaTEMaTUKE M IPOHU3BIBAIOLIAs BCE MATEMAaTUYECKUE KYpChl M COAEpIKaTel
denepanbHOM IrOCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHapTE OCHOBHOTO 00I1ero oopa3zoBaHus TpeOoBar
OIIpEeZIeJIEHUE, aKCHMOMa, TEOpeMa, J10Ka3aTelIbCTBO; YMEHHME DPACIIO3HABATHh MCTHHHBIE U JIOXKHBIE BBIC
KOHTPIIPUMEDPBI, CTPOUTH BBICKa3bIBaHUS U OTPULAHUS BBICKA3bIBAHUI)» OTHOCHUTCA KO BCEM KypcaM, a
pacripenensercs Mo BceM rogaM o0ydeHHst Ha YpOBHE OCHOBHOT'O 0011ero 00pa3oBaHusl.

Conepxxanne 00pa30BaHUs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yjJbTaTaM OCBOCHHUS [
pacripeieiéHHBIM 1O TofaM OOyudeHHs, CTPYKTYPHpPOBAaHO TakUM OOpa3oM, 4YTOOBl KO BCEM OCHOI
o0yyaromuecs: oopalaiuch HEOAHOKPATHO, YTOOBI OBJIAJICHUE MAaTEMATUYECKIUMHU TOHATHSMH U HaBBIKAM
U TIOCTYNAaTeNIbHO, C COONIOJIEHUEM NPUHIUIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKIIOYAINCH B
npencrasiaenii oOyuatonmxcs ¢ 3I1P, pacmmpsis u yrnyOnss e€, o0pa3ysi IpouHble MHOKECTBEHHBIE CBS
npeamera «MaTeMmaTukay mpeacTaBieHsl B [IpumepHoii pabodeii mporpaMMe 0CHOBHOTO O0IEro 0Opa3or

OcobenHocty 0TOOPA U aJaNTaluy y4eOHOTO MaTepHasa 1o MaTeMaTuKe



OOyuenue yueOHOMY npeameTy «MaTeMaTHuKay CTPOUTCS Ha CO3/IaHUH ONTHMAJIbHBIX YCIOBHH /115
obyuaromumucst ¢ 3IIP. bonpiioe BHUMaHME yAenseTcs OTOOpY y4eOHOTO MaTepualia B COOTBETCTBI
COXpaHEHHHU 00IIero 6a30BOTO YpPOBHS, KOTOPBIA JTOJKEH IO COJEPXKaHHIO U 00beMy OBITh aJamnTHpO!
COOTBETCTBUHM C HUX OCOOBIMHM 00pa3zoBaTeNbHBIMH MOTpeOHOCTAMHU. Cienyer OOJeryuTh OBJAJCHUE 1
MIOCPEJICTBOM €T0 JIETAIBHOTO OOBSICHEHHS] C CUCTEMAaTHUYECKUM IMOBTOPOM, MHOTOKPATHOH TPEHUPOBKI
IIPUEMBI aKTyalu3aluu (BU3yallbHas OIopa, NaMsATKa).

IIpumepHass mporpamma IpelyCMaTpUBaeT BHECEHHE HEKOTOPHIX M3MEHEHUI: yMEHBIIECHHE
BBIHECEHHE OT/ICJIbHBIX TEM WIIU IIEJIBIX Pa3AeioB B MaTepHalIbl A1l 0030pHOT0, 03HAKOMHUTEIHHOTO H3YY¢

N3menennss nporpaMmmsl B 7-9 Kkiaccax

Anzeopa

B 03HaKOMHTEIBHOM IIJJaHE PEKOMEHAYETCS Hu3ydaThb cleayromue Tembl: «MppanuoHaabHbL
«CpaBHEeHHE JCHCTBUTENBHBIX YHCEN, apu(MeTHUecKue ASUCTBUS ¢ JeHCTBUTENFHBIMU YnciaMuy, «Ha:
KBaJpaTHOIrO KOpH», «Teopema Bueray, «Pemenus ypaBHEHUN TPETbeU U YETBEPTOU CTEIIEHEN Pa3JIOKe]

u ee rpapuk», «[1orpenHocTs ¥ TOYHOCTh MPUOIMKEHUD», «UeTHbIe U HeYeTHbIE (PYHKIUNY, «P
rpaduk u coiictea. I'paduku GpyHKIMI y= ax’ + n U y=a(x-m)?, « YpaBHEHHUE C ABYMs IEPEMEHHBIMU M
pelIeHUsI CUCTEMBbl ypaBHEHUI», «l300pakeHHE YIIEHOB apHU(PMETUYECKOH M TeOMETPUYECKOH MpOT
IJI0CKOCTH. JIMHENHBIN U 3KCIIOHEHIMANIBHBIN pocT. CI05KHBIE IPOLIEHTHD.

CrnenyeT yMEHBIINTh KOJIMYECTBO YacoB Ha n3yueHue TeM: «Dopmyisl», «Jloka3aTeabCcTBO TOXIE!
HEU3BECTHBIMMY», «['paduk nuHEHHOro ypaBHEHHs C ABYMs INepeMeHHbIMI», «['paduueckoe perieH:
JMHEWHBIX YpaBHEHUI», « CBOMCTBA KBaAPATUIHON (DYHKITHI».

BricBOOOMBIIMECST Yachl PEKOMEHAYETCS MCIONIb30BaTh: JUIA Jyylled HpopaboTKu Haubo
ypaBHeHHI», «Pemenne cucreM ypaBHeHui», «CoBMeCTHbIE ACUCTBUS ¢ ApoOsmuy, «[IpuMeneHune cBo:
KOpHs»; Ha TIOBTOPEHHE, PEIICHUE 3a/1a4, TpeoOpa30oBaHUE BHIPAKEHUH, a TAKXKe Ha 3aKPEIJICHUE U3yUCH]

Buasbl nesitesibHocTH 00yuaromuxcs ¢ 3I1P, 00yc/ioB/IeHHBIE 0C00BLIMU 00PA30BATEJIBLHBIMH TI
OCMBICJICHHOE OCBOCHHE COJlep:KaHNu 00pa30BaHus 1o npeaMery «MaremMaTuka»

Conepxanue BUIOB JesTenbHOCTH oOydaromuxcs ¢ 3I1P onpenensiercs ux ocoObIMH 00pa3oBa’
mmpoko ucnonbdyembix B OOII OOO obmux s BceX OOy4aromuxcs BUIOB JACATEIBHOCTU ClIE
cneuu(uYHbIe I TaHHOW KaTeropuu JAeTei, 00ecreynBaroue OCMBICIEHHOE OCBOCHUE CO/ICPIKAHUS O
IIPEIMETHO-TTPAKTUYECKON IEATEIbHOCTH C AKTUBU3ALMEN CEHCOPHBIX CUCTEM; UEPETOBAHUE BUJIOB JIEATE]
CEHCOPHBIE CUCTEMBI; OCBOEHUE MaTepraja ¢ OIIOPON Ha alIrOPUTM; «II0IIAr0OBOCTh» B U3yUYEHUU MaTepUa
BU3YaJIbHOW ONOPHI (CXEMBI, IIa0JIOHBI, OITOPHBIE TAOIHIIB); pEYEeBOIl OTUET O MPOIIECCE U PE3YIbTATE ACSAT
3aJJaHui, 00ECTICUNBAIONINX KOPPEKIIMIO PETYIISIUH yUeOHO-T103HABATEIbHOMN IEATEIIEHOCTH U KOHTPOJIb

TemaTtnueckas u TepMHUHONIOrHUYECcKas Jekcuka cootBeTrcTByeT OOIT OOO0.



Hnst obywaromuxcs ¢ 3P cymiecTBeHHBIM SBIAIOTCS HPUEMBI Pa0OTHI C JIGKCHYECKUM Marte
crienManbHas paboTa 10 BBEICHUIO B aKTHBHBIHN CJI0Baph 00YyYaIOUINXCSl COOTBETCTBYIOLICH TEPMUHOJIOTH
MOJIUCEHCOPHON OCHOBE, 00s3aTeNlbHA BH3YallbHasl MOJJIEPXKKA, alTOPUTMBI PaOOTHI C OMpECTCHHEM,
TEPMUHOJIOTUH.

PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «AJI'EBPA». 7-9 KJIACCBI

Ilenn u3ydenus: yaeOHOro Kypca

Anrebpa sBiISeTCS OJHUM M3 OIOPHBIX KYpCOB OCHOBHOW UIKOJBI: OHAa 00ECHeYrBaeT I
€CTECTBEHHOHAYYHOTO, TaK ¥ TYMaHHUTApHOTO IMKJIOB, €€ OCBOGHHE HEOOXOAUMO ISl MPOJOKEHUs 00f
Passurue y o0yyaromuxcs Hay4YHBIX IIpEACTaBICHUI
U CYIIHOCTH ajredpanyecKux adCTpakiyii, cnoco0e oTpaKeHHsI MaTeMaTUYeCKON HayKO SIBJICHUH U MTPC
MaTeMaTHYEeCKOTO MOJICIMPOBAHUS B HAYYHOM IMO3HAHUU M B MPAKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO
MBILUICHUS], HEOOXOIUMBIX JJISl aJjaNTali B COBpeMEHHOM Lin(ppoBoM ob1ecTBe. M3yuenue anreOpsl e
pa3BuTHE YMEHHs HaOII0/1aTh, CPAaBHUBATh, HAXOJUTHh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTH MBIILICH
00OCHOBBIBATh CBOM JICHCTBHS M BBIBOJBI, (hOPMYITHPOBATh yTBepxkKaAeHUs. OCBOeHUE Kypca ainredpsl C
MBILUICHUS 00YyYaIOLINXCS: OHU UCTIONB3YIOT JeIyKTHUBHBIC U HHIYKTHBHBIE paccyXIeHHs, 0000IIeHue U
ananoruto. OOydeHue anreOpe NpeAroNaraeT 3HAYUTEIBHBIA O0BEM CAMOCTOATENBHOM JesTe
CaMOCTOSITENIFHOE PELICHUE 33/1a4 €CTECTBEHHBIM 00Pa30M SIBIISETCS pean3aliei JesiTeIbHOCTHOTO TIPHE

B cTpykType mporpammsbl yueOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO 3aHHUI
TUHUAN: «HUCIa U BEIYUCIICHUSY; « AlreOpanyecKue BRIpaKeHUs»; « Y paBHEHHSI M HEpaBEHCTBay; « DyHKIIE
METOAMYECKUX JIMHUNA pa3BUBACTCA HA MPOTSDKEHUH TPEX JIET M3YYEHUs Kypca, €CTECTBEHHBIM 00Opa3on
APYTUMH €ro JuHUsAMH. B Xome wu3ydeHuss Kypca o0OydaroUIMMCS TNPUXOIUTCS JIOTUYECKH pace
MHOYKECTBEHHBIN SI3bIK. B CBS3M ¢ 3THM 11€71€c000pa3HO BKIIOUUTH B IPOTPAMMy HEKOTOPBIE OCHOBBI JIOT
pas3zensl MaTeMaTHYeCKOro 00pa3oBaHMs U CIIOCOOCTBYIOIINE OBJIAJCHHIO 00YUYaIOIIMMUCS OCHOB YHUBC
Taxum 00pa3oM, MOXKHO YTBEPKAATh, UTO COJCPKATEIBHON U CTPYKTYPHOH OCOOCHHOCTBIO Kypca «ATre(
Xapakrep.

Conepxanue muHUM «Yucaa U BBIYMCIEHUS) CIYKUT OCHOBOM JUISl NajdbHEMILIEro M3Y4EHHs MaT
00y4Yaromuxcs JIOTHYECKOTO0 MBIIIICHHUS, (OPMUPOBAHHIO YMEHHs TOJIb30BATHCS AJITOPUTMAMH, a T:
HaBBIKOB, HEOOXOJMMBIX MJIsi TOBCEJIHEBHOW XM3HMU. Pa3BuUTHE MOHATUS O YMCIE B OCHOBHOM WIF
UppanoHaIbHBIMU YHCIaMHU, (HOPMUPOBAHUEM IIPEICTABICHUH O IEHCTBUTEIBHOM YUCIIe. 3aBEepIICHUE
K CTapIIeMy 3BeHy 00ILero oopa3oBaHMUs.

Conepxanue JBYyX anreOpamveckux JHUHUH — «AJdreOpanyuecKkue BBIPAXKEHUS» M «YpaBHEE
¢dbopmHpoBaHHIO Y O0yYalOMIMXCS MAaTEMaTHYeCKOro ammnapaTa, HeoOXOAMMOTo JAJs PEUICHUs 3a1ad M
IIPAKTUKO-OPUEHTUPOBAHHBIX 33/a4. B OCHOBHOH IIKOJ€ y4eOHBII Marepual I'pynmnupyeTcs BOKPYT P
JEMOHCTPUPYET 3HAUYCHHE MATEMAaTUKU KaK sI3bIKA JUISA IIOCTPOCHUS MAaTEMaTUYECKUX MOJECIIECH, OIUCaH



mupa. B 3agaun oOydeHus: anreOpe BXOIAAT TaKKe JalbHEUIIEe Pa3BUTHE AITOPUTMUYECKOTO MBIIIJICHY
OCBOCHMA Kypca MH(POPMATUKH, M OBJaJIHHE HaBbIKAMM JEAyKTHBHBIX paccyxiaeHuid. IIpeoOpasoBan
cneun(puIeckuil BKJIaa B pa3BUTHE BOOOPAKEHHS, CIOCOOHOCTEH K MaTEMAaTHYECKOMY TBOPUECTBY.

Conepxanne (QpyHKIIMOHAIBHO-TPAUUECKON JTUHUM HAIEIEHO HA TOJY4YCHHE IIKOJIbHHUKAMU 3i
MaTeMaTHYeCKOM MOJeNU Uil OMHMCAaHUS U UCCIIECAOBAaHUS Pa3HOOOPA3HBIX MPOLECCOB U ABICHHUNA B TP
MaTepuasa CHOCOOCTBYET pa3BUTHIO Yy OOYy4YalOImIMXCsl YMEHHs HCIIOJIb30BaTh  Pas3iUYHBIC
MaTeMaTUKU — CJIOBECHBIE, CUMBOJIMUYECKUE, TpapruecKue, BHOCUT BKJIaJ B (POPMUPOBAHUE MPECTABIIE
IUBWIN3ALUHI U KYJIbTYPBI.

MecTto yueOHOro Kypca B y4eOHOM IJIaHe

Cornacho yyeOHOMY IUIaHy B 7-9 Kilaccax m3ydaeTcst yueOHbI Kypc «Anredpay, KOTOPbIH BKIIO
cozepxkanus: «Uucna u BBIYUCICHUA», «ANreOpandeckue BRIpaKeHUs», « Y paBHEHHS U HEPAaBEHCTBay, «d

VY4eOHblil U1aH Ha U3ydeHue anreOpsl B 7-9 Kitaccax OTBOAMT He MeHee 3 y4eOHBIX YacOB B HEJICI
BCETro 3a TpH rojia 00yueHust — He MeHee 306 yueOHbIX 4acoB.
COAEPXAHUE YYEBHOI'O KYPCA (ITO TOJAM OBYUYEHUN)
7 KJIACC

Yucna u éviuucnenusn

PanunonaJibHbBIE YHCJIa

JlpoOu OOBIKHOBEHHBIE U JIECATHYHBIC, IEPEX0 OT OAHOM (hopMbI 3amucu pobder Kk apyroi. T1or
CpaBHEHHE, YIOPAIOYMBAHUE PAIIMOHAIBHBIX YUCeN. ApU(PMETHYECKUE ACUCTBUS C PALIMOHAIBHBIMH UM
NPAaKTUKU Ha 4acTH, HA ApoOu.

CreneHb ¢ HaTypaJIbHBIM TIOKA3aTeJIeM: ONpe/ieIeHne, Mpeodpa3oBaHre BhIPAKEHUH HAa OCHOBE OI1

[TporeHThl, 3aMuch MPOIIEHTOB B BUAE IpoOM U OpoOU B BHJE MPOIEHTOB. TpH OCHOBHBIC 3a1a
peanbHON NPAKTUKU.

[TpuMeHeHHne TPU3HAKOB JIETMMOCTH, Pa3I0KEHNE HA MHOKHUTEIH HATYPaJIbHBIX YHCEI.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE TIpsMasi U 0OpaTHasi IPONOPLUOHATBHOCTH.

Anzedbpauueckue svipasrcenus

IlepeMeHHBIE, YUCIIOBOEC 3HAYCHUE BBIPAKECHUS C NEPEMEHHOM. J[OIyCTUMBIE 3HAYCHUS IIEpPEME
MEXy BEIMYMHAMU B BUIE GopMyIIbl. Beruncienus no ¢popmymnam.

[TpeoOpa3oBanne OYKBEHHBIX BBIPAKCHUH, TOXIECTBEHHO PAaBHbIC BBIPAKEHUs, MpaBUIIA ITIPEO
NpaBUJIa PACKPBITUS CKOOOK U PUBEACHHUS TOJOOHBIX ClIaraeMblX.

CBoiicTBa CTENIEHH C HATYPAJIHHBIM ITOKA3aTEIIEM.

Onnounensl 1 MHorowieHsl. CreneHb MHOrouwieHa. Clo)KeHHE, BBIUMTaHHUE, YMHOXKEHHE MHO!
YMHOXXEHUS: KBaJApaT CyMMBbI U KBaJpaT pazHoctu. @opmyia pa3HOCTH KBaApaToB. Pas3noskeHrne MHOTOUI

Ypasnenua



VYpaBHeHHE, KOpEHb YPaBHEHUS, ITpaBHiIa MPeoOpa3oBaHus ypaBHEHHS, PAaBHOCUIBLHOCTD YpaBHEHI
JInneliHOE ypaBHEHHE C OJHOM NEPEMEHHOW, YMCIIO KOPHEW JMHEHHOIO YPaBHEHMS, PELICHUE .
YPaBHEHUH 110 YCIOBHIO 3a/1au. Penenue TeKCTOBbIX 3aa4 € IOMOILBI0 YPaBHEHUM.
Jluneiinoe ypasnenue ¢ 08yms nepemennvimu u e2o epagux!’/. Cucrema AByX JTMHEHHBIX ypaBHEH
CHCTEM YpaBHEHHUI crtocoOOM MoAcTaHOBKH. [IpuMephl pemeHnst TEKCTOBBIX 3aay C MOMOIIBIO CUCTEM Y]
Koopounamut u epagpuxu. @ynukyuu
Koopaunara Touku Ha npsimoii. YucioBble NpoMeKyTKH. PaccTosiHue MEXIy ABYyMs TOUKaMU KOO]
[TpsimoyronbHas cucreMa KoopauHaT, ocu Ox u Oy. Abcuucca U OpJMHATa TOYKU Ha KOOPJIWHATE
3ajaHHbIX popmynaMu. Utenue rpadukoB peanbHbIX 3aBUCHMOCTEH.
[Tonsatue ¢pynkumu. I'paduk pynkun. CroiictBa ¢pynkimii. Jlunelinas ¢pynkuus, e€ rpaduk. ['pad
peuteHue TUHetiHbIX YPAGHEHUL U CUCEM TUHEUHbIX YPAGHEHUII.
8 KVIACC
Yucna u éviuucnenusn
KBanpatHslii kopeHb U3 uncia. [lonamue 06 uppayuonanrbHom yucie. Jlecamuunble npubIUICeHU
apu(MeTHUECKUX KBaPAaTHBIX KOPHEH U UX MPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHH U
yucaa.
Crenens ¢ LenbpIM MoKazaresieM U e€ cBoiicTBa. CTaHgapTHAas 3allich YHUCA.
Anzedbpauueckue sviparcenus
KBanpaTHblil TpEXUIIEH; pa3oKEHUE KBaPATHOTO TPEXUIEHA HA MHOKUTEIH.
Anrebpanueckas 1podb. OCHOBHOE CBOWMCTBO anreOpandeckoit qpodu. CrnokeHue, BHIYUTAHHE, V!
npoOeii. ParmonanbHble BEIpRXKEHUS M UX ITPpeoOpa3oBaHue.
Ypaseuenusn u nepasencmea
KBanparHoe ypaBHeHHe, hopMyia KOpHEH KBaJpaTHOTO ypaBHeHUS. Teopema Buema. Pemenue y
u kBaapaTHbIM. [IpocTeiinme apoOHO-palnoHaNbHbIE YPaBHEHHS.
I'pagpuueckas unmepnpemayusi ypagHeHuti ¢ 08yMs NepeMeHHbIMU U CUCTEM JTUHEUHbIX YPAGHEH,
pELIEHNS CUCTEM HEJTMHENHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMHU.
Pemienue TeKCTOBBIX 3aj1au alreOpandeckuM CIIOCOOOM.
UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0AHON NepeMeHHOM. PaBHOCUIIBHOCTD He
0J1HOM nepeMeHHON. CUCTEMBI TMHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.
Dyukyuu
[Tonsatue gynkiuu. O61aCcTh ONpEIETICHNs 1 MHOKECTBO 3HaUeHUH QyHKIuU. CriocoOb! 3a1aHuU (
I'padux Gpynkuuu. Yrenue cBoiictB ¢pynkumu no e€ rpaduky. [Ipumeps! rpagukoB (GyHKIMHA, OTpe



@OyHKIMK, OMUCHIBAIOIINE MPSAMYIO M OOpaTHYIO MPOMOPIUOHANBHBIE 3aBUCHMOCTH, UX Tpadu

, V= . I'pagpuueckoe pewenue ypasnenuil u cucmem ypagHeHuu.
9 KJIACC

Yucna u eviuucnenusn

JlelicTBUTEILHBIE YHCJIA

ParonanbHble YUCIa, UPPAYUOHATbHbIE YUCLA, KOHEUHble U OeCKOHeYHble decimuunble Opoou. I
OeticmeumenvHhble YUCIa KaK beckoneyHvle decsimuinvle Opoou. B3aumno 00HO3HAUHOE cOOmEemcmaue me.
yycen u KOOpOUHAMHOU NPAMOU.

Cpasnenue Oeticmeumenbhblx yucel, apugpmemuyeckue 0eticmsus ¢ 0eucmeumenbHblMu YUCIamu.

N3mepenus, npudankeHust, OeHKH

Pa3zmMepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, JJTUTEIFHOCTh MPOLIECCOB B OKPY’KAIOIIEM MUpE.

[TpubnmxEHHOE 3HaYCHNE BEIMYUHBI, TOYHOCTH MpuOmmkeHus. Okpyriaenue uncen. Ipuknaka u ¢

Ypaeénenus u nepasencmea

YpaBHeHUd ¢ 0IHOI NepeMeHHOo

JIunelinoe ypaBHeHue. Pemienre ypaBHEHUN, CBOIAIIUXCS K JIMHEHHBIM.

KBanpaTtHoe ypaBHeHHe. Pelienue ypaBHEHUH, CBOASIMXCS K KBAaJApaTHBIM. bukBagpaTHoe ypaBE
mpembvell U 4emeepmou cmeneHell pasiodHceHuem Ha MHOICUMeU.

Pemenue npoOGHO-paliMOHATBHBIX YPaBHEHHIA.

Perienue TeKCTOBBIX 3a1au alre0OpandeckuM METOAOM.

Cucrembl ypaBHeHUH

VYpaBHeHHE ¢ IByMs TIEPEMEHHBIMU U €ro rpaduk. Pemenue cucreM ABYX JIMHEHHBIX ypaBHEHF
CHCTEM JBYX YPaBHEHUH, OJTHO U3 KOTOPBIX JINHEHHOE, a Ipyroe — BTOPOH cTeneHu. I 'padudeckast uuTepr
NIEPEMEHHBIMH.

Pemienue TeKCTOBBIX 3a1au alreOpandeckuM CrioCOOOM.

HepaBencrBa

UucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

PenreHne nuHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOU. PelleHne cucreM JIMHEHHBIX HEPAaBEHCT!
HepaBeHCTBa. [ paduueckas MHTEPIIpETaIsl HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMHU.

Dyukyuu

KBangparuunas ¢pynkuus, e€ rpaguk u cBoiictsa. [Tapabona, KOOpAMHATHI BEPUIMHBI TapadoIIbl, OC

I'padukudynkumii: y = kx, y = kx + b, y = x%, u ux cBOHCTBA.

Yucnoewvie nocnedosamenvbHocmu

Onpenenenue u cnocodbl 3aJIaHUSA YHUCJIOBBIX NOCIEA0BATEIBLHOCTH



[ToHsATHE YUCITOBOH MOCIIEI0BATEIILHOCTH. 3a/laHUe MTOCIEI0BATEILHOCTH PEKYPPEHTHON (POpMYIIC

ApudmMernyeckas ¥ reoMeTpHYeCKas IPOrpeccuu

Apudmerndeckas U reomeTpuydeckas nporpeccur. @opMyIibl #-ro 4jieHa apupMETHUECKOU H T
MIEPBBIX /1 YWICHOB.

H306padicenue unenos apugmemuueckoli u 2eoMempuieckoli npozpeccuil MmouKamu Ha KOOp
9KChOHeHyuanvbuslti pocm. ClodicHble npoyeHmul.

KoHTpo/ibHO-u3MepHuTeJIbHbIE MaTEePHAJIBI

[TpoBeneHne OIEHKH IOCTIDKEHHM IUIAHUPYEMBIX pPE3yJlbTaTOB OCBOCHMS Y4eOHOro mpeamera
PYOEKHOTO KOHTPOJIS B BHJIE: KOHTPOJIbHBIE Pa0OTHI, CAMOCTOSTEIbHbBIE paOOTHI, 3a4€Thl, MATEMATUYECK
MIMCBbMEHHBINA OTBET 110 MHIMBHUYAJIbHBIM KAPTOUKAM-3a/IaHUSAM, TECTUPOBAHHUE.

Hns obyuarounmuxcss ¢ 3IIP Bo3MOXHO u3MeHEHHE (POPMYIUPOBKM 3aaHUl Ha «IIOIIAr(
o0yyaromemMycs TeCTOBOTO (KOHTPOJIbHO-0LIEHOYHOT'0) MaTepraa: UCIIOIb30BaHUE YCTHBIX U MTUCHMEHHBI
CJIO’KHBIX (POPMYJIMPOBOK MHCTPYKLUH, pellIeHHE C ONOPO Ha alNropuT™M, 00pasel, UCIIOIb30BaHHUE CIIPAB
IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O IIPE/IMETA «MATEMATHUKA>
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHUBAIMS K 00Y4YEHHUIO MaTeMaTHKe U IeJIeHANpaBIeHHON TT03HABATEIbHON ACATEIbHOCTH;

MOBBIIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTHU Yepe3 MPAKTHYECKYIO EATEIIbHOCTh, TPEOYIOUIYI0 M
YMEHME YUUTBHCS y IPYTHUX JIOAEH;

CIIOCOOHOCTH OCO3HABATh CTPECCOBYIO CUTYAIHMIO, OBITh TOTOBBIM JICHCTBOBATH B OTCYTCTBHE Trapar

crnocoOHOCTh oOyuatonuxcs ¢ 3I1P k oco3HaHUIO CBOMX JAe(PHUIMUTOB U MPOSIBICHUE CTPEMIICHUS K

CIOCOOHOCTH K CaMOPa3BUTHIO, YMEHHUE CTABUTH JTOCTHKHMBIE LIEJIH;

YMEHHUE pa3iuyarh yuyeOHbIe CUTYallud, B KOTOPBIX MOKHO JIEHCTBOBATH CAMOCTOSITEIBHO, U CUT)
CrpaBOYHOU MH(OPMAIUEH WM APYTUMH BCIIOMOTaTEIbHBIMU CPEACTBAMU;

CIOCOOHOCTh MEPEHOCUTHh MOJYYEHHbIE B XOJie OOy4YeHMsS 3HAHMA B AKTYaJbHYIO CHUTYalUIO
TpeOYIOIUX MaTeMaTHUECKUX 3HAHUIN);

CTIIOCOOHOCTh OPUEHTHPOBATHCS B TPEOOBAHUAX U MIPABUIIAX MPOBEICHHS TPOMEKYTOUHOM U UTOTC

OBJIa/ICHUE OCHOBAaMH (PMHAHCOBOI rPaMOTHOCTH.

METANIPEJMETHBIE PE3YJIbTATBI

Ognadenue ynugepcanbHbIMU y4eOHbIMU NOZHACAMETbHBIMU OCHUCMEUAMU:

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U B XO/I€ YCBOCHUS MaTEMaTHUECKOI0 MaTepraia;

BBISIBJIATH 1€(UIUT JAaHHBIX, HEOOXOAMMBIX JJISl pEIIEHUs IOCTABJICHHOH 3a/1auH;

C TMOMOIIIBIO YUUTEIIsE BRIOUPATh CIIOCO0 peleHHst MaTeMaTH4eCKOoi 3a1aun (CpaBHUBATH BO3MOYKH]

NPUMEHSATH U IPe0OPa30BbIBATH 3HAKU M CUMBOJIBI B X0/I€ PELICHUS MAaTEeMaTHUECKUX 3a]1a4;



YCTaHABIIMBATh UCKOMOE U JAHHOE TPU PEIICHUN MaTeMaTHIeCKOU 3a/1auH;

MMOHUMATh U UHTEPIIPETUPOBATH HH(POPMAIIMIO PA3TUIHBIX BUIIOB M JOPM MPEACTABICHUS;

WTIOCTPUPOBATH peliaeMble 3a1a9u TpaUIeCKUMU CXEMaMU;

3¢ HEKTUBHO 3a1IOMUHATh U CHCTEMAaTU3UPOBATH HH(POPMALIHUIO.

MMOHUMATH U UCTIOJIH30BAaTh MATEMAaTUYECKUE CPEICTBA HATTISIIHOCTH (TpaduKH, JuarpamMmbl, Ta0Ir
WHTEPIIPETAINH, aAPTyMEHTAIUH.

Ognadenue ynugepcanbHbIMU yueoHbIMU KOMMYHUKAMUGHBIMU OeUCIEUAMU:

OpPTraHU30BBIBATh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JICATEIILHOCTD C YUUTENIEM U CBEPCTHHUI

B3aMIMO/ICHICTBOBATh U HAXOUTh OOIIHE CIIOCOOBI padOThI; padOTaTh B TPYIIE: HAXOAUTH 00IIIEe |
OCHOBE COTJIACOBAHMS MO3HULIMHI U yu€Ta HHTEPECOB; CIIyIIaTh MapTHEPA; HOPMYyITUPOBATH, APTYMEHTHPOB:

MIPOTHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB TP HAJTMYUH PA3HBIX TOUEK 3pEHUS U pa3peIaTh KO
1 TIO3UIUH BCEX YUaCTHHUKOB;

apryMEHTHPOBAThH CBOIO MO3HUIIMIO U KOOPAUHUPOBATD €€ C MO3ULMSIMU MApTHEPOB B COTPYIHUYEC
B COBMECTHOM JI€SITEILHOCTH,

BBIMOJIHATh CBOIO YacTh Pa0OTHI, JIOCTUTATh KAYECTBEHHOTO pe3yibTaTa M KOOPAWHUPOBATDH C
KOMAaH/Ibl;

OLIEHMBATh KaYeCTBO CBOETO BKJIaJa B OOLIHIA TPOAYKT.

Osnadenue yHugepcaibHbIMU Y4eOHBIMU PEZYTAMUBHBIMU OCUCHBUAMU:

CTaBUTH LI€TTU, BBIOMPATH U CO3/1aBaTh AJITOPUTMBI JUIS PEIICHUS yUeOHBIX MATEMAaTHIECKUX MTPOOIT

IUTAHUPOBATh U OCYIIECTBIATh IEATENLHOCTh, HAIIPABICHHYIO HA PELICHNE 33a4 HCCIIEI0BATENbCI

(bopMyIHpOBaTh U YAEPKUBATh YUEOHYIO 3aJ1auy, COCTaBJIATh IUIAH U MOCIIEI0BATEIBHOCTD JCHCTE

OCYIIECTBIISATH KOHTPOJIb IO 00pa3ily ¥ BHOCUTh HEOOXOIUMBbIE KOPPEKTUBEI,

KOHTPOJIMPOBATh MPOIIECC U Pe3yIbTaT yueOHOM MaTeMaTHUECKOI eI TeNbHOCTH;

aJIeKBaTHO OIICHMBAThH MPABMIIBHOCTh WJIM OIIMOOYHOCTDH BBHIMOJHEHUS y4eOHOW 3amauu, e€ o0be
BO3MOKHOCTH €€ pEeIleHNs;

CIINYATh CIIOCO0 NEHCTBUA U €To Pe3yibTaT C 3aJaHHBIM 3TAJIOHOM C LEJIbI0 00HAPYKEHUS OTKIIOH:

NPEIBUAETh TPYTHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PEIICHUH Y4eOHOH 3a1a4H;

MOHUMAaTh NPUYMHBL, 10 KOTOPBHIM HE OBLI JOCTHTHYT TPeOyeMBbIi pe3ysbTaT AEATEIbHOCTH, OTl
HarnpaBJeHus, TpeOyromue fanbHenIIend paboThl;

peryaupoBath crioco0 BeIpayKEHUs SMOLIUH.

MNPEIMETHBIE PE3YJIbTATHI

PesynbraTel ocBoeHHMs yuyeOHOro mpeamera «Marematuka (BKIOYas anre0py, TI€OMETpH
pacripesielieHHbIe 10 rojaM o0ydyeHHs, (GOpMyIUpPYIOTCS MO MPUHLIUITY J0OaBJIEHUS HOBBIX Pe3yJIbTAaTO



OPEBbIAYIINX ToJax MO3UINH, KaK MPaBHIIO, JOCIOBHO HE MOBTOPSIOTCS, HO YYHUTBHIBAIOTCS (PE3yiIbTal
BKJTIOYAIOT PE3YJIbTAThl MPEABIAYIIHX JIET).

IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHBI OCBOEHUSA PABOYEM ITPOT'PAN

I'OJJAM OBYYEHMUS)

OcBoenne yueOHOTO Kypca «Anredpa» Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHMs JOKHO 00¢
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:
7 KJIACC

Yucna u éviuucnenusn

BrImonHATE, codeTasi yCTHbIE U TUCbMEHHBIE TPUEMBI, apr(pMeTHUeCKHe ASHCTBHS C PallMOHATbHE

HaxonuTh 3Ha4YeHHs YUCIIOBBIX BBIPAKEHHH;, MPUMEHATH Pa3HOOOpA3HBIE CIIOCOOBI U TMPHEM
BBIpA)XXEHUH, collepKalluX OOBIKHOBEHHBIE U JECSITUYHBIE TPOOH.

[lepexoauth OT OJHON (OPMBI 3aMHMCU YUCEN K APYroi (MpeoOpazoBBIBATH AECATHUHYIO IPOOL
B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATHUHYIO IpoOb). CpaBHUBATH U YIIOPSAI0YMBATH PALIMOH

OxpyryisTh yncIa.

BBINONMHATE NIPUKUAKY U OLEHKY pe3yibTaTa BHIYMCICHUHN, OIICHKY 3HAaUEHUH YUCIIOBBIX BBIPAXKEH]

BhIMONHATE AEHCTBHS CO CTENEHAMHU C HaTYpaJbHBIMU TTOKA3aTEeNMU (C OTOPO Ha CIIPAaBOYHYIO ¥

[TpuMeHATH PU3HAKK JETMMOCTH, Pa3JI0KEHUE HA MHOKUTENN HATYyPaIbHbBIX YHCEIL.

Pemate mpocreiiiye NpakTUKO-OPUEHTHPOBAHHBIC 33[aud, CBSI3aHHBIE C OTHOIICHHUEM BEIIMYU
MPOIIEHTaMH; HHTEPIPETUPOBATDH PE3yJIbTAThI PEIICHHS 3a7a4 ¢ Y4ETOM OIpaHUYEHUH, CBSI3aHHBIX CO CBOI]

Anzebpauueckue svipasrcenus

OpueHTHPOBATHCS B MOHATUSAX U OTIEPUPOBATH HA Ha30BOM YPOBHE aNreOpandeckoil TEpMUHOIIOTH

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHHUH MPH 3aJaHHBIX 3HAUCHUSIX EPEMEHHBIX.

BrImonHATe mpeoOpa3oBaHus LIEI0Tr0 BEIPAKEHHSI B MHOTOWIEH MPUBEICHUEM MOI0O0OHBIX CIaracmi

BbINONHATE YMHOXKEHHE OJHOYJICHA HA MHOTOYJICH M MHOTOWIEHA HA MHOTOWIEH, IPUMEHSTH (C
pasHoCTH (C OMOPOil Ha CIIPABOYHYIO HH(POPMAIIHIO).

Ocy1iecTBIATh pa3ioKeHWe MHOTOWICHOB HAa MHOXKUTENU C MOMOIIBIO BBIHECEHHS 32 CKOOKH
ClIaraeMbIX, MPUMEHEHHsI (POPMyYJT COKpaAIIEHHOTO YMHOXKEHHS (C ONIOPOi Ha CIPAaBOYHYIO HH(POPMAIIHIO).

[TpumensaTh npeoOpa30BaHUS MHOTOWIEHOB JJISi PEIICHHs PAa3IUYHBIX 3a]a4 M3 MaTeMaTUKH,
MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEMEHEH € HATYpaJbHBIMH MOKA3aTeIsIMH ISl TpeoOpa3oBaHUs BBIP
uHpOPMAIIHIO).

Ypasenenusn u nepagencmea

Pemrate nvHEHBIE ypaBHEHUS C OJHOM IIEPEMEHHOM, IIPUMEHSSA IIPABUIIA IIEPEX0a OT UCXOIHOT
[TpoBepATs, SIBIISETCS I YUCIO KOPHEM YpPaBHEHUSI.



Wwmetsb npeacraBineHne o rpaduueckux MeToJax Mpy PelIeHNH JTMHEHHBIX YPABHEHUH U UX CUCTEM

[Toxbupath mpUMepHI Map YUCE, ABISIOMIMXCS PeIICHNEM JIMHEHHOTO YPaBHEHHUS C IBYMsI ITEPEME

CTpouth B KOOPAMHATHOW IJIOCKOCTH Tpa(uK JMHEHHOTO YPAaBHEHUS C JBYMS IMEPEMEHHBIME
IIPUMEpPHI PELIEHUS] yPAaBHEHUS.

Pemate cucteMbl AByX JIMHEHHBIX YpaBHEHHH C JByMsl IEPEMEHHBIMH, B TOM YHCJE Tpaduyecs
NEeUCTBUH).

CocTtaBnaTth (1I0CI€ COBMECTHOIO aHAJIM3a) U PEIIATh JIMHEWHOE YPAaBHEHHUE WIIM CUCTEMY JIMHEHI
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M [1OJIy4E€HHBIN pe3ynbTar.

Koopounamut u epagpuxu. @ynukyuu

N300pakaTh Ha KOOPAUHATHOM MPSAMOI TOYKH, COOTBETCTBYIOIIME 3aaHHBIM KOOPAWHATAM, JIyY
YHCIIOBBIE TPOMEKYTKH Ha alNre0pandeckoM si3bIKe.

OTMeyaTh B KOOPAWHATHOHN IJIOCKOCTH TOYKHU MO 33JJaHHBIM KOOpPAMHATAaM; CTPOUTH IpaduKu it
¢ysnkuuun y = kx +b.

OnuchIBaTh ¢ MOMOIIBIO (PYHKIMIA N3BECTHBIE 3aBUCUMOCTH MEKAY BEIMUMHAMH (II0 AJITOPUTMY Y
paccTosiHue; IIeHa, KOJIMYECTBO, CTOMMOCTb; TPOU3BOIUTEIILHOCTD, BpeMs, 00bEM paboThI.

HaxonuTs 3HaueHune (PyHKIIMU IO 3HAYEHUIO e€ apryMeHTa.

[Tonumatsb rpaduyeckuii crocod rnpeacTaBIeHUs U aHaIU3a UH(OPMAIIMK; U3BJIEKAaTh U HHTEPIIPE
pEaJIbHBIX ITPOLIECCOB U 3aBUCUMOCTEH.
8 KVIACC

Yucna u eviuucnenus

Hcnonp30BaTh HayvajdbHbIE MPEJICTABICHHUS O MHOXKECTBE JEHCTBUTENIBHBIX YMCEN JJSl CpaBk
n300pakaTh JCHCTBUTENbHBIC YHCTa TOYKaMU Ha KOOPAWHATHOM MPSIMON.

[TpumeHsATh TOHATHE apU(PMETHUYECKOTO KBAJIPATHOTO KOPHS; HAXOIUTh KBAJpPaTHHIE KOPHI
KaJIbKYJISTOP; BBIIOIHATH NPOCTEHIINE TPeoOpa30BaHusl BRIPAKEHNUH, COIEPIKAIMX KBaIPaTHbIE KOPHHU,

Hcnonp30BaTh 3a1MCH OOJIBIINX M MAJIBIX YHCE C IOMOIIBIO IECATUUHBIX IpOOeH U CTENeHEN YHnC

Anzedbpauueckue svipasrcenus

[TpuMeHATh TOHATHE CTENEHU C IeNBIM TOKa3aTesIeM, BBINOIHATh NMPEOoOpa3oBaHMs BhIPAKEH
nokasaresneMm (C UCIOJIb30BaHUEM CIIPaBOYHON MH(DOpMAIUH).

BhINONMHATE HECIOXKHBIE TOXKIECTBEHHBIE IIPE0OPa30BaHMs PALIMOHATIBHBIX BBIPAKEHHI HA OCHOBE -
U anredpandeckuMu ApoOsMH.

PackmanpiBath KBaApaTHBIN TPEXUIIEH HA MHOKUTENH.

[TpumeHsaTh TMpeoOpazoBaHMs BBIPAKCHUN Ui PELICHHS pa3IMYHBIX 3a/ad U3 MaTEeMaTHKH,
MIPAKTUKU.

Ypaenenus u nepasencmea



Pemrate nuHeiiHble, KBaJpaTHbIE YpaBHEHUS (C UCIIOIB30BAHUEM CIIPABOYHON MH(POPMALIMH) U pal
K HUM, CUCTEMBI JIBYX YPaBHECHUH C JBYMS IIEPEMEHHBIMHU.

IIpoBOAMTH IIPOCTEUIIINE UCCIICIOBAHNS YPABHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIIE C IIPUMEE
(ycTaHaBnIMBaTh, UMEET JIM YPABHEHUE WM CUCTEMA YPAaBHEHHUH PEILLIEHUS, €CIU UMEET, TO CKOJIBKO, U I
JEUCTBUN.

[TepexoauTth OT coBeCHOW (hOPMYIMPOBKH 33aJaud K €€ anreOpandeckoil MOAETH C MOMOUIBIO C(
YPaBHEHUH, HHTEPIPETUPOBATL B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4U IIOJIy4CHHBIH pe3ysbTart.

IIpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPAaBHEHMS, OLICHKH; PELIATh JIMHEHHBIE HEpa
CHCTEMBI; AaBaTh TpaQUUECKyI0 WIUTIOCTPALIUI0 MHOXKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu

OmnepupoBaTh Ha 0a30BOM ypOBHE (PYHKIIMOHATIBHBIC TIOHATHS U S3bIK (TEPMHUHBI, CHMBOJINYECKHE
(YHKINU 10 3HAUEHHUIO apTyMEHTa; ONPEesATh CBOMCTBA (PyHKIMH 110 e€ rpaduky.

Crpouts rpaduKu 31eMEHTapHBIX QYHKIUH BUAA , y = X2, y = x>, y = , V= ; OIIMCBIBAT]
rpa¢uky (mpyu HEOOXOIUMOCTH € HANPABIIAIONIEH TOMOIIBIO).

9 KJIACC

Yucna u eviuucnenusn

CpaBHUBaTh U YIOPSAI0UYNBATh PALIMOHAIBHBIE U HPPALlMOHAJIBHBIE YUCIIA.

BrimonsaTe apudmeTniyeckue NeHCTBHS C pallMOHATIBHBIMHI YHCIaMU, COUETasi yCTHBIC  TMCbMEHH
C UppalMOHAIbHBIMU YHCIAMU.

Haxonuth 3Ha4eHUS CTENEHEN C LEIBIMU [TOKA3ATESIMU U KOPHEH; BBIYUCIISATH 3HAYECHHS YACIIOBB]

OKpyIJISITh JENCTBUTENBHBIE YUCIIA, BBIOIHITH IPUKUIKY PE3y/IbTaTa BEIUUCICHUM, OLIEHKY YHCII

Ypaenenus u nepasencmea

Pemrate nuHeiHbIe U KBaJpaTHBIC YPABHEHUS, YPAaBHEHHSI, CBOISAIINECS K HUM, IIPOCTEHIINE IPpOOT

Pemate mpocrelme CUCTEMBI IBYX JIMHEWHBIX YPABHEHUN C JBYMs IIEPEMEHHBIMU U CUCTEMB
YPaBHEHUE HE SIBIISIETCS JTMHEWHBIM (110 BU3YyaJILHOM OIIOpE).

Pemrate npocTeiiiime TeKCTOBbIE 33/1a4H alre0pandeckuM CiocoOOM C IIOMOIIBIO COCTAaBIICHUS Ypar
C ABYMs IIEPEMEHHBIMH.

IIpoBOAMTH IIPOCTEUIIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUMN, B TOM YHUCIIE C IIPUMEE
(ycTaHaBIMBaTh, UMEET JI YPABHEHUE WM CUCTEMA YPAaBHEHUN PELLIEHUS, €CIIM UMEET, TO CKOJIBKO, U TIp. )

Pemrate nuHeiiHble HepaBEHCTBA, KBaJpaTHbIC HEPABEHCTBA; M300pakaTh PEIICHHE HEPABEHCTB
pEllIEeHNE C IIOMOILBIO CUMBOJIOB.

Pemate cucTeMBl JIMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIIUE KBAIPATHOE
CUCTEMBbI HEPABEHCTB Ha YKMCIIOBOM IIPSIMOM, 3aIIUCHIBATh PEIICHUE C IIOMOILBI CUMBOJIOB.



Hcnonb3oBaTh HCPABCHCTBA NPpH PCHICHUHU PA3JIMYHBIX 3a1a4.
Dyukyuu
Pacmio3naBarts q)YHKI_II/II/I N3YUCHHBIX BHUIOB. IToka3pIBaTh CXEeMaTHYECKH PACIIOJJIOKCHHUC HaA K

Gynkumii Buma: y=kx,y=kx+b, ,y=ax’* + bx +c,y=x>y= , V= B 3aBHCHUMOCTH OT 3HA
CBOWCTBA (DyHKITHIA.

Ctpouth M M300pakaTh CXEMAaTHYECKU TpapUKH KBaJIPAaTUUHBIX (YHKLHUH, OMUCHIBATH CBOMC
rpadukam.

Pacrnio3HaBaTh KBagpaTH4HyIO (QYHKIHIO 1O (HopMyJie, IPUBOIUTH MPUMEPHI KBAAPATHUHBIX (Y1
TEOMETPUH.

Apugpmemuueckasn u zeomempuuecKkas npozpeccuu

Pacrnio3HaBaTh apupMeTHIECKYI0 U T€OMETPUUECKYIO IPOTPECCUH MPH Pa3HBIX CIIOCO0axX 3alaHMs.

BBIMONHATE BBIYUCIEHUSI C MCIOIB30BaHMEM (HOPMyYJ #-TO UI€HA apU(METHUECKOM U Tec
NIEPBBIX /1 YWICHOB (C OMOPOil Ha CIIPaBOYHYIO HH(POPMALIUIO).

Pemiate 3aaa4u, CBA3AHHBIC C YHMCJIIOBBIMU IMOCICAOBATCIBHOCTAMU, B TOM YHUCIIC 3aJa4d U3 P
KaJIbKYJIATOPA, HUPPOBBIX TEXHOIOTHIT)

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJIT'EBPA»

TemaTnueckoe MIaHUPOBAHUE U KOJIWYECTBE YaCOB, OTBOAMMBIX Ha OCBOEHHUE KaXkK/I0

«Anrebpay amanTHPOBAHHOW OCHOBHOM 00pa3oBaTeIbHOM MPOTPpaMMbl OCHOBHOTO O

oOyyJaromumxcs ¢ 3aJe€P>KKON MCUXUYECKOTO Pa3BUTHS, B 1IETIOM COBIIAJIal0T C COOTBE’

porpaMMbl y4eOHOT0 Kypca «Anredpa» oO0pa3oBaTeIbHON MPOTPaMMbl OCHOBHOTO (

TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoaunuyecTBO 4acoB

HanmMeHoBaHMe pa3e/ioB U TeM
nporpamMmmasl Bcero

Ne ni/m Kontpouabnbie | IlpakTne

padoThI padoThI

Yucna u BeiunciieHnd. PanyoHanbHbIE
qucia




2 Anrebpanyeckue BhIpaXKEHUs 27
3 YpaBHEHHUs U HEPABEHCTBA 20
4 Koopaunats! u rpadpuku. OyHKIMN 24
5 [ToBTOpeHUE U 06001IEHNE 6
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




8 KIIACC

HanmMeHoBaHMe pa3ieioB U TeM

KoaunuyecTBO 4acoB

Ne ni/m Kontpoasnsie | IlpakTn
NMPOrpaMMsbI Bcero
padoThI padoThI
1 UYucna u Berunciienus. KBagparHeie KOpHU 15
) Yucna u BerunciaeHus. CTeneHs ¢ LelbIM 7
nokasaresem
3 AnrebpanuecKue BHIPAXKECHHUS. 5 1
KBanpaTHslii TpéxunieH
4 AnrebpanuecKue BHIPAXKCHHUS. 15 1
Anrebpanueckas 1pooOb
5 VYpaBHeHUs U HepaBeHCTBa. KBajgpaTHbIe 15 1
ypaBHEHHS
6 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 13
YpaBHEHUH
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1
8 Oyukuuu. OCHOBHbBIE TOHATHUS 5
9 @ynkuun. Yucnossle GyHKIUN 9
10 [ToBTOpeHUE 1 06001IIeHNE 6 1
OBUIEE KOJIMYECTBO YACOB I1O0 102 5 (

I[TPOTPAMME




9 KIIACC

HanmMeHoBaHMe pa3e/ioB U TeM

KoaunuyecTBO 4acoB

Ne ni/m Kontpoubnbie | IlpakTue
NMPOorpaMMsbI Bcero
padoThI padoThI
1 Yucna u BeiuncieHus. JlelicTBUTEIbLHbBIC 9
qucia
) YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1
OJIHOM IIEPEMEHHOMN
3 VYpaBHeHust 1 HepaBeHCTBAa. CHCTEMBI 14 1
YpaBHEHUH
4 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 16 1
5 OyHKIUH 16 1
6 Uucnossle IOCIIEI0BATEIbHOCTH 15 1
7 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3aIUS 18 !
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







IHOYPOYHOE IINIAHUPOBAHHUE

7 KIIACC
Konn4yecTBo yacos
Ne Ja
Tema ypoka Koutpoabnbie | IlpakTuueckue
n/n Bcero u3y
padoThI padoThI
1 [TonsiTHE panMOHAIILHOIO YUCiIa 1
) Apudmernueckue neicTBus ¢ )
panMoHaIBLHBIMHU YUCIAMH
3 Apudmernueckue neicTBus ¢ |
panMoOHAIBLHBIMHU YUCIAMH
4 Apudmernueckue neicTBus ¢ )
panMoHaIBLHBIMHU YUCIAMH
5 Apudmernueckue neicTBus ¢ )
paMoOHATBLHBIMHU YUCIAMH
6 Apudmernueckue neicTBus ¢ )
panMoHAIBLHBIMHU YUCIAMH
. CpaBHeHue, ynops10uuBaHue 1
palMOHAIBHBIX YHCE
2 CpaBHeHue, ynops10uuBaHue 1
palMOHAIBHBIX YHCE
9 CpaBHeHue, ynops10uuBaHue 1
paMOHAIBHBIX YHCET
10 CreneHs ¢ HaTypaJIbHBIM 1
rokasaresem
1 CreneHs ¢ HaTypaJIbHBIM 1
rokasaresem




CreneHs ¢ HaTypaJIbHBIM

12
rokasaresem

13 CreneHs ¢ HaTypaJIbHBIM
rokasaresuem

14 CreneHs ¢ HaTypaJIbHBIM
rokasaresuem
Pemrenne oCHOBHBIX 3a/1a4 Ha

15 IpoOu, IPOLIEHTHI U3 peaTbHON
MIPAKTUKH
Pemrenne oCHOBHBIX 3a/1a4 Ha

16 IpoOu, IPOLIEHTHI U3 peaTbHON
MIPAKTUKH
Pemrenne oCHOBHBIX 3a/1a4 Ha

17 IpoOu, IPOLIEHTHI U3 peaTbHON
MIPAKTUKH
Pemrenne oCHOBHBIX 3a/1a4 Ha

18 IpoOu, IPOLIEHTHI U3 peabHON
MIPAKTUKH

19 [Tpu3HaKK JeTUMOCTH, Pa3JI0KEHUSI
Ha MHOXKUTEJIM HATypPaJIbHBIX YHCEIl

20 [Tpu3HaKK NeTUMOCTH, Pa3JI0KEHUSI
Ha MHOXKUTEJIM HaTypaJIbHBIX YHCEIl

71 Peanbublie 3aBucumoctu. [Ipsamas u
oOpaTHast MPOMOPIIHOHAIIEHOCTH

2 Peanbublie 3aBucumoctu. [Ipamas u
oOpaTHast MPOMOPIIHOHATIEHOCTH

73 Peanbublie 3aBucumoctu. [Ipamas u

oOpaTHast MPOMOPIHOHAIIEHOCTH




Peanbuble 3aBucumocti. [Ipamas u

24 oOpaTHast MPOMOPIHOHAIIEHOCTH

)5 KonrponsHas pabora o Teme
"PanuoHanbpHbIe yncia'

26 ByKkBeHHBIE BBIpAKEHUS

7 IIepemennsble. JlommycTUMBIE
3HAYEHUs TIEPEMEHHBIX

28 Dopmyisl

29 Dopmyisl
IIpeobpazoBanue OyKBEHHBIX

30 BBIPA)KEHUH, PACKphITHE CKOOOK U
MIPUBEJICHHUE TIOJOOHBIX ClIaraeMbIX
IIpeoOpazoBanue OyKBEHHBIX

31 BBIPA)KEHUH, PACKphITHE CKOOOK U
MIPUBEJICHHUE TIOJOOHBIX ClIaraeMbIX
IIpeobpazoBanue OyKBEHHBIX

32 BBIPA)KEHUH, PACKPHITHE CKOOOK U
MIPUBEJICHHUE TIOJOOHBIX ClIaraeMbIX
IIpeobpazoBanue OyKBEHHBIX

33 BBIPAKEHUH, PACKPhITHE CKOOOK U
MIPUBEJICHHUE TIOJOOHBIX ClIaraeMbIX

34 CBoiicTBa CTENEHH C HATYPAJIbHBIM
rokasaresuem

35 CBoiicTBa CTENIEHH C HATYPAJIbHBIM
rokasaresuem

36 CBoiicTBa CTENIEHH C HATYPAJIbHBIM

IIOKa3aTcjiIcM




37 MHOro4JIeHbI

38 MHOro4JIeHbI

39 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE
MHOT'OYJICHOB

40 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE
MHOT'OYJICHOB

41 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE
MHOT'OYJICHOB

47 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE
MHOT'OYJICHOB

43 @opMyIIbl COKpALIEHHOTO
YMHOKEHHUS

44 @opMyIIbl COKpALIEHHOTO
YMHOKEHUS

45 @opMyIIbl COKpALIEHHOTO
YMHOKEHHUS

46 @opMyIIbl COKpALIEHHOTO
YMHOKEHHUS

47 @opMyIIbl COKpALIEHHOTO
YMHOKEHHUS

43 Paznoxxenne MHOro4jJeHOB Ha
MHOKUTEIU

49 Paznoxxenne MHOro4jJeHOB Ha
MHOKUTEIU

50 Paznoxkenne MHOro4jJeHOB Ha

MHOXHUTCIN




PazioxeHnne MHOTOYJIEHOB Ha

51
MHOKHUTEH

5 KonrponsHas pabora o Teme
"Anrebpanyeckue BbIpaxeHus"
VYpaBHeHue, IIpaBuia

53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHJIBHOCTb YpaBHEHUI
JInneliHOE ypaBHEHUE C OJHOU

54 IIEPEMEHHOM, PEILIEHNE JTUHENHBIX
YpaBHEHUU
JInneliHOE ypaBHEHUE C OJHOU

55 IIEPEMEHHOMH, PEIIEHNE JTUHENHBIX
YpaBHEHUU
JInneniHOE ypaBHEHUE C OJHOU

56 IIEPEMEHHOM, pelIeHNE TMHEWHBIX
YpaBHEHUN

57 Pemrenne 3ana4 ¢ mOMOIIBIO
YpaBHEHUU

53 Pemrenne 3ana4 ¢ mOMOIIBIO
YpaBHEHUH

59 Pemrenue 3ana4 ¢ nOMOIIBIO
YpaBHEHUU

60 Pemrenne 3ana4d ¢ nOMOIIBIO
YpaBHEHUU

61 JIuneniHOE ypaBHEHUE C IBYMs
MEPEMEHHBIMH U €T0 rpaduk

62 JIuneniHOE ypaBHEHUE C IBYMs

NEPEMEHHBIMH U €T0 rpaduk




Cucrema 1ByX JIMHEHHBIX

63
YPaBHEHHH C IByMsI IEPEeMEHHBIMHU

64 Cuctema ABYX JTMHEWHBIX
YPaBHEHHH C IByMsI IEPEeMEHHBIMHU

65 Cuctema ABYX JTMHEWHBIX
YPaBHEHHH C IByMsI IEPEMEHHBIMHU

66 Cuctema ABYX JTMHEWHBIX
YPaBHEHHH C IByMsI IEPEMEHHBIMHU

67 Pemenue cucrem ypaBHEeHU

68 Pemenue cucrem ypaBHEeHU

69 Pemenue cucrem ypaBHEeHU

70 Pemenue cucrem ypaBHEeHU

71 Pemenue cucrem ypaBHEeHU

7 KonrponsHas pabora o Teme
"JIuHeliHble ypaBHEHUS"

73 Koopaunara Touku Ha npsiMoit

74 Yucnosble IPOMEKYTKH

75 HucnoBble IPOMEKYTKH

76 PaccrosiHne Mexty 1ByMs TOUKaMHU
KOOPJAMHATHOMU MIPSAMON

77 PaccrosiHne Mexty 1ByMs TOUKaMHU

KOOPJAMHATHOMU MIPSAMON




IIpssMmoyronbHas cucrema

78
KOOP/AMHAT Ha TIOCKOCTH

79 IIpssMmoyronbHas cucrema
KOOP/MHAT Ha TIOCKOCTH

20 [Tpumeps! rpadukoB, 3a1aHHBIX
bopmynamu

81 [Tpumeps! rpadukoB, 3a1aHHBIX
bopmynamu

%) [Tpumeps! rpadukoB, 3a1aHHBIX
bopmynamu

23 [Tpumeps! rpadukoB, 3a1aHHBIX
bopmynamu

%4 Urenue rpaukoB peabHbIX
3aBUCUMOCTEHN

85 Urenue rpaukoB peabHbIX
3aBUCUMOCTEN

86 [Tonarue QpyHKIUU

87 I'padux GpyHKIHIN

88 CaoiicTBa GyHKIMH

89 CaoiicTBa GyHKIMH

90 JIuneitnast pyHKIUSA

91 JIuneitnast pyHKIMSA




[TocTpoenue rpaduka TMHEHHOI

92 1
byHKIUN

93 ITocTpoenue rpaduka TUHEHHOI 1
byHKIUN

94 I'padux pynkuum y =[x| 1

95 I'padux pynkumm y =[x| 1
KonrponsHas pabora o Teme

96 "Koopaunats! u rpaduku. 1
Oynkuun"
IToBTOpEHNE OCHOBHBIX MOHATUN U

97 METOJOB Kypca 7 Kjacca, 1
00001eHne 3HaHu |
IToBTOpEHNE OCHOBHBIX MOHATUN U

98 METOJOB Kypca 7 Kjacca, 1
00001eHne 3HaHu |
IToBTOpEHUE OCHOBHBIX MOHATUN U

99 METOJOB Kypca 7 Kjacca, 1
00001eHne 3HaHu |
IToBTOpEHUE OCHOBHBIX MOHATUN U

100 METOJOB Kypca 7 Kjacca, 1
00001eHne 3HaHu

101 HToroBast KOHTpOJIbHAs paboTa 1
IToBTOpEHNE OCHOBHBIX MOHATUN

102 METOZOB Kypca 7 Kjacca, 1
00001eHne 3HaHu i’

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




8 KIIACC

KoaunuyecTBO 4acoB

Ne Tema ypoka Koutpoabnbie | IlpakTuueckue Aa
n/n Bcero u3y
padoThI padoThI
1 KBanpaTHblii KOpEeHb U3 UUCIIa 1
) [TonsaTue 06 nppanroHaILHOM 1
quclie
3 JlecaTudHbIe TPUOINKECHUS 1
UppaMOHAIBEHBIX YUCEI
4 JlecaTu4HbIC TPUOINKECHHUS 1
UppaIMOHAIBEHBIX YUCET
5 JleficTBUTENIbHBIEC YHCIIA 1
6 CpaBHeHHUE 1eHCTBUTENBHBIX 1
qucel
7 CpaBHeHHUE 1eHCTBUTENBHBIX 1
qucel
2 Apudmernueckuit KBaJpaTHbIHI 1
KOPEHb
9 VYpaBHeHue BUJA X* = a 1
10 CaoiicTBa apupMeTHUECKUX 1
KBaJPaTHBIX KOPHEU
1 CaoiicTBa apupMeTHUECKUX 1
KBaJPAaTHBIX KOPHEU




12

[Ipeobpa3oBaHue YHCIOBBIX
BBIPAYKEHUH, COJIEPKALLNX
KBaJpaTHbIE KOPHU

13

[Ipeobpa3oBaHue YHCIOBBIX
BBIPAYKEHUH, COJIEPKAILNX
KBaJpaTHbIE KOPHU

14

[IpeobpazoBaHue YHCIOBBIX
BBIPAYKEHUH, COJIEPKAILNX
KBaJpaTHbIE KOPHU

15

[Ipeobpa3oBaHue YHCIOBBIX
BBIPAYKEHUH, COJIEPKAILNX
KBaJpaTHbIE KOPHU

16

Crerens ¢ O CJIbIM ITOKA3aTCIIEM

17

CranpapTHas 3anUCh YKCIIa.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
Mupa (OT AIEMEHTAPHBIX YACTHI JI0
KOCMHYECKHX 00BCKTOB),
JUTUTEJIbHOCTD MPOLIECCOB B
OKpYKaroIIeM MUpe

18

CBoiicTBa CTENEHH C LIETBIM
oKasarejieM

19

CBoiicTBa CTENEHH C LIETBIM
oKasarejieM

20

CBoiicTBa CTENEHH C LIETBIM
oKasarejieM

21

CBoiicTBa CTENEHH C IIETBIM
oKasarejieM




CBoiicTBa CTENEHH C IIETBIM

22
nokasaresem

23 KBanpaTHslii TpéxunieH

24 KBanpaTHslii TpéxunieH

75 PasnoxeHue kBaapaTHOTrO
TPEXUJICHA HA MHOKUTEIIN

26 PasnoxeHue kBaapaTHOTrO
TPEXUJICHA HA MHOKUTEIIN
KonrponsHas pabora o tTemam

27 "KBanpaTtHsie kopHu. CTeneHu.
KBanpatnslii TpexuseHn"

28 Anrebpanueckas 1pooOb
JlonmycTuMble 3HaYEHUS

29 MEPEMEHHBIX, BXO/ISIINX B
anreOpandecKre BEIpaKEHUS
JlonmycTrMble 3HaYEHUS

30 MEPEMEHHBIX, BXO/ISIINX B
anreOpandecKre BEIpaKEHUS

31 OCHOBHOE CBOWCTBO
anreOpandeckoi 1podu

32 Coxpatenue apo0beit

33 Coxpartenue apo0beit

34 Coxpatenue apobeit




35

CnoxxeHue, BEIYUTAHUE,
YMHOXEHUE U JICIICHNE
anreOpanyeckux aApooeit

36

CnoxxeHue, BEIYUTAHUEC,
YMHOXXEHUE U JICIICHNE
anreOpanyeckux aApooeit

37

CnoxxeHue, BEIYUTAHUEC,
YMHOXXEHUE U JICIICHNE
anreOpanyeckux aApooeit

38

CnoxxeHue, BEIYUTAHUE,
YMHOXXEHUE U JICIICHNE
anreOpanyeckux aApooeit

39

[IpeoOpazoBanue BEIpaKEHUH,
coJiepKaliX anredpandeckue
npobu

40

[IpeoOpazoBanue BEIpaKEHUH,
coJiepKaluX anredpandeckue
npobu

41

[IpeobpazoBanue BEIpaXKEHUH,
coJiepKaliX anredpandeckue
npobu

42

KonrponsHas pabora o Teme
" Anrebpanueckas 1poos"

43

KBanpaTHOe ypaBHEHUE

44

Henonnoe kBagpaTHOE ypaBHEHUE




45

HenonHoe kBagpaTHOE ypaBHEHNE

®opMya KOpHEH KBaPAaTHOIO

46
ypaBHEHUs

4 ®opMya KOpHEH KBapPaTHOIO

/ ypaBHEHUs

43 ®opMya KOpHEH KBaPATHOIO
ypaBHEHUs

49 Teopema Buera

50 Teopema Buera

51 Pewrenue ypaBHeHUH, CBOASILMXCS
K KBaJIpaTHBIM

59 Pewrenne ypaBHeHUH, CBOASAILMXCS
K KBaJIpaTHBIM

53 IIpocreiimue qpobHO-
palnoHaIbHbIE YPAaBHEHUS

54 IIpocreiimue qpobHO-
palnyoHaIbHbIE YPAaBHEHUS

55 PereHne TeKCTOBBIX 3a1a4 C
IIOMOUIBIO KBAJIPaTHBIX YpPaBHEHUN

56 PelreHne TeKCTOBBIX 3a7a4 C
MIOMOUIBIO KBAJIPaTHBIX YPaBHEHUN

57 KonrponsHas pabora o Teme
"KBanpaTHsle ypaBHEeHuUs"

53 JInneniHOE ypaBHEHUE C IBYMs

NEpPEMEHHBIMH, €T0 rpaduk,




IIPUMEPBI PELICHUS YPABHEHUM B
LEJIBIX YHUCIIax

59

JInneliHOE ypaBHEHUE C IBYMs
NEPEMEHHBIMH, €T0 rpaduk,
IIPUMEPHI PELICHNS YPaBHEHUH B
LEJIBIX YUCIIAX

60

JInneliHOE ypaBHEHUE C IBYMs
NEPEMEHHBIMH, €T0 rpaduk,
IIPUMEPHI PELICHNS YPaBHEHUH B
LEJBIX YUCIIAX

61

Pewrenne cucreM IByX JIMHEWHBIX
YPAaBHEHUH C ABYMS IIEPEMEHHBIMU

62

Pewrenne cucreM IByX JIMHEWHBIX
YPAaBHEHUH C ABYMS NIEPEMEHHBIMU

63

Pewrenne cucreM IByX JIMHEWHBIX
YPAaBHEHUH C ABYMS IEPEMEHHBIMU

64

IIpumepsl perieHus: CucTeM
HEJIMHEUHBIX YPAaBHEHUN C ABYMS
[IEPEMEHHBIMU

65

IIpumepsl perieHus: CucTeM
HEJIMHEUHBIX YPAaBHEHUN C ABYMS
[IEPEMEHHBIMU

66

I'paduueckast HHTEpIIpETAIIUS
YpaBHEHUS C ABYMs [IEPEMEHHBIMU
U CUCTEM JIMHENHBIX YPABHEHUH C
IBYMsI IEPEMEHHBIMU

67

I'paduueckas HHTEpIIpETAIUS
YPaBHEHHUS C IByMsI IEPEMEHHBIMU




U CUCTEM JIMHENHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

Pemenuie TEKCTOBBIX 3a/1a4 C

08 IIOMOILBIO CUCTEM YPAaBHEHUI

69 Pertenre TeKCTOBBIX 3a7a4 C
IIOMOILBIO CUCTEM YPAaBHEHUI

70 Pertenre TeKCTOBBIX 3a7a4 C
IIOMOILBIO CUCTEM YPAaBHEHUI

71 UYucnoBble HEPABEHCTBA U X
CBOMCTBA

7 UYucnoBble HEPABEHCTBA U X
CBOMCTBA

73 HepaBeHcTBO ¢ 0/1HO TepeMEHHOMN

74 JInneliHbIe HEPABEHCTBA C OJJHON
IIEPEMEHHOM U UX PELICHUE

75 JInneliHbIe HEPABEHCTBA C OJJHON
IIEPEMEHHOM U UX PELICHUE

76 JIuneliHble HEPABEHCTBA C OJJHON
IIEPEMEHHOM U UX PELICHUE

77 CucreMbl TMHEMHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILICHUE

73 CucreMpl TMHEMHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILLICHUE

79 CucreMpl TMHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILICHUE
N300pakeHne pereHus

80 JIMHEIHOT'O HEPABEHCTBA U UX

CHUCTEM Ha YMCIIOBOU IIPSIMOM




N300pakeHne pereHus

81 JIMHEMHOT'O HEPaBEHCTBA U UX
CHUCTEM Ha YHMCIIOBOM IIPSIMOM
KonrtponsHas pabora no Temam

82 "HepasenctBa. Cuctembl
ypaBHeHUi"

83 [Tonarue GpyHKIUU

84 OO6nacTp onpeneneHus 1
MHOYECTBO 3HaUCHUH QyHKINH

85 CriocoOb1 3aanust GpyHKIHIA

86 I'padux GpyHkImN

%7 CaoiicTBa pyHKINU, UX
oroOpakeHHe Ha rpaduke

28 Urenue 1 NOCTpOCHUE TPaPHUKOB
byHKIMI

29 [Tpumeps! rpadukoB GyHKINH,
OTpaXKAIOIIKX peabHbIE MPOLIECCHI
DyHKIUH, OTUCHIBAIOLINE MTPSIMYIO

90 1 00paTHYIO IPONOPLUOHATIBHbIE
3aBUCUMOCTH, UX IrpauKu

91 I'unepGona

92 l'unepGona

93 I'padux GyHkuum y = x>

94 I'padux GpyHkuum y = x>




95

OyHkmmu y =x2, y =x3, y=Vx,y =
|X|; rpaduueckoe pemieHue
YPAaBHEHUHN U CUCTEM YPaBHEHUI

96

OyHkmmu y =x2,y =x3, y=Vx,y =
|X|; rpaduueckoe pemeHue
YPAaBHEHUHN U CUCTEM YPaBHEHUI

97

[ToBTOpEHNE OCHOBHBIX OHATHUN U
METOJOB KypCOB 7 U 8 KJIacCOB,
00001IeHIe 3HAHMIA

98

[ToBTOpEHNE OCHOBHBIX OHATHUN U
METOJOB KypCOB 7 U 8 KJIacCOB,
00001IeHIe 3HAHMIA

99

[ToBTOpEHNE OCHOBHBIX OHATHUN U
METOJOB KypCOB 7 U 8 KJIacCOB,
00001IeHIe 3HAHMIA

100

[ToBTOpEHNE OCHOBHBIX OHATHUN U
METOJOB KypCOB 7 U 8 KJIacCOB,
00001IeHIEe 3HAHMIA

101

HTorosasi KOHTpOJIbHAs paboTa

102

[ToBTOpEHNE OCHOBHBIX OHATHUN U
METOJOB KypCOB 7 U 8 KJIacCOB,
00001IeHIEe 3HAHMIA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




9 KIIACC

KoaunuyecTBO 4acoB

Ne Tema ypoka Konrtpoabnsie | IIpakTnueckue
n/n Bcero
padoThI padoThI

PannonanbeHble uncnia, uppaoHaIbHbIE

1 YHCJia, KOHEUHbIE U 0ECKOHCYHEIC 1
JeCATUYHbIE Tpoou
MHOXECTBO ACUCTBUTEIBHEBIX YHCE]I,

2 JIEHCTBUTENBHBIE YUCIIA KaK OSCKOHEYHBIE 1
JeCATUYHbIE Tpoou
B3aumMHO 0/1HO3HAYHOE COOTBETCTBHE

3 MEX/1y MHOYKECTBOM JI€HCTBUTENIBHBIX 1
4KCesl 1 MHOKECTBOM TOUEK
KOOPJAMHATHOU IIPSAMON
CpaBHeHUE 1EHCTBUTENBHBIX YHCET,

4 apupMeTHYECKHe JeHCTBUS C 1
NEHUCTBUTEIBbHBIMY YUCIIaAMU

5 [TpubnnxEHHOE 3HAYCHNE BEIMYHUHBI, 1
TOYHOCTH NPUOIMKEHHS
Oxpyrienue yucen 1
OxpyrieHnue yucesn 1

2 [Ipukuaka u oLEeHKa pe3yJIbTaToB 1
BBIYMCIICHUI

9 [Ipukuaka u oLEeHKa pe3yJIbTaTOB 1
BBIYMCIICHUI




JInneniHoe ypaBHeHue. Pemenue

10 YpPaBHEHUH, CBOJSAIINUXCS K TUHEUHBIM
1 JInneniHoe ypaBHeHue. Pemenue
YpPaBHEHUH, CBOJSAIIUXCS K TUHEUHBIM
12 KBanpaTtHoe ypaBHeHue. Pemenue
YPaBHEHHUH, CBOIALINXCA K KBaAPAaTHBIM
13 KBanpaTtHoe ypaBHeHue. Pemenue
YPaBHEHHUH, CBOIALINXCA K KBaAPAaTHBIM
14 bukBanpaTHbie ypaBHEHHUS
15 bukBanpaTHbie ypaBHEHHUS
[IpuMepsl penieHus: ypaBHEHUHN TPEThEU U
16 4eTBEPTOM CTENEHEN pa3IoKEHUEM Ha
MHOKHUTEH
[IpuMepsl penieHusl ypaBHEHUHN TPEThEU U
17 YETBEPTOU CTEIICHEN Pa3IOKECHUEM Ha
MHOKHUTEH
13 Pemenne npoOHO-paiMOHATBHBIX
YpaBHEHUU
19 Pemenne npoOHO-paiMOHATBHBIX
YpaBHEHUN
20 Pertenie TeKCTOBBIX 3a4a4
anreOpandeckKuM METOJIOM
71 Pertenrie TEKCTOBBIX 3a4a4

anreOpandeckKuM METOJIOM




Pertenrie TEKCTOBBIX 3a4a4

22
anreOpandeckuM METOJI0M

e KonrtponsHas pabora o Teme
"YpaBHEHMS ¢ OAHOM IEpeMEHHON"

24 YpaBHEHHE ¢ IByMs IEPEMEHHBIMU U €TI0
rpaduk

)5 YpaBHeHHE ¢ IBYMs IEPEMEHHBIMU U €TI0
rpaduk

26 Cucrema 1ByX JIMHEHHBIX YpaBHEHUII C
JBYMsI IEPEMEHHBIMU U €€ peleHue

27 Cucrema ByX JIMHEHHBIX YpaBHEHUII C
JBYMs IEPEMEHHBIMU U €€ peleHue

73 Cucrema ByX JIMHEHHBIX YpaBHEHUII C
JBYMs IIEPEMEHHBIMU U €€ peleHue

29 Cucrema 1ByX JIMHEHHBIX YpaBHEHUII C
JBYMs IEPEMEHHBIMU U €€ peleHue
Pewrenue cucreM IByX ypaBHEHHM, OJHO

30 13 KOTOPBIX JIUHEHHOE, a JPyroe —
BTOpPOM CTEIICHU
Pewrenue cucreM IByX ypaBHEHHM, OHO

31 13 KOTOPBIX JJUHEWHOE, a IPyroe —
BTOpPOM CTEIICHU
Pewrenue cucreM IByX ypaBHEHH, OHO

32 W3 KOTOPBIX JJUHEWHOE, a IPyroe —

BTOPOMU CTEIICHU




Pewrenue cucreM IByX ypaBHEHHU, OHO

33 13 KOTOPBIX JIMHEWHOE, a APYyroe —
BTOpPOM CTEIICHU

34 I'paduueckast HHTEpIPETALUs CUCTEMBI
YPaBHEHHUH C IByMsl IEPEMEHHBIMU

35 Pertenrie TeKCTOBBIX 3a4a4
anreOpanyeckuM crnocodom

36 Pertenrie TeKCTOBBIX 3a4a4
anreOpanyeckuM crnocodom

37 Konrponsnas padora no teme "Crucremsl
ypaBHeHHUi"

38 UYucnoBble HEPABEHCTBA U UX CBOMCTBA

39 UYucnoBble HEPABEHCTBA U UX CBOMCTBA

40 JInneliHbIe HEPABEHCTBA C OJJHON
IIEPEMEHHOH U UX PELICHUE

A1 JInneliHble HEPABEHCTBA C OJJHON
IIEPEMEHHOH U UX PELICHUE

4 JInneliHble HEPABEHCTBA C OJJHON
IIEPEMEHHOH U UX PELICHUE

43 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU
IIEPEMEHHOH U UX PELICHUE

44 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOM
IIEPEMEHHOH U UX PELICHUE

45 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU

IIEPEMEHHOH U UX PELICHUE




46

KBanpaTHble HEpaBEHCTBA U X PELLIEHUE

BaJIpaTHbIC HEPABEHCTBA U UX PELICHUE
47 K
BaJIpaTHbIC HEPABEHCTBA U UX PELICHUE
48 K
BaJIpaTHbIC HEPABEHCTBA U UX PELICHUE
49 K
BaJIpaTHbIC HEPABEHCTBA U UX PELICHUE
50 K
I'paduueckas HHTEpHIpEeTaLUs HEPABCHCTB
51 U CHCTEM HEPABEHCTB C IBYMS
NIepEMEHHBIMU
I'paduueckas HHTEpHIpETALUs HEPABEHCTB
52 U CHCTEM HEPABEHCTB C IBYMS
NIepEMEHHBIMU
53 KonrponsHas pabora o Teme
"HepaseHncrsa"
54 KBangparuunas ¢pyHkuus, e€ rpapux u
CBOMCTBa
55 KBangparuunas ¢pyHkuus, e€ rpadux u
CBOMCTBa
56 KBangparuunas ¢pyHkuus, e€ rpapuk u
CBOMCTBa
57 [Tapa6ora, KOOpAUHATHI BEPIIUHBI
napaboJIbl, 0Cb CHMMETPHUH MapadoIbl
58 [Tapa6oa, KOOpAWHATHI BEPIIUHBI

napaboJIbl, 0Cb CHMMETPHUH 1apadoIbl




[TapaOosa, KOOpAMHATHI BEPLIMHBI

59
napaboJIbl, 0Ch CHMMETPHUH 1apadoIbl

60 [Tapabona, KOOpMHATHI BEPIIHHEI
napaboJIbl, 0Cb CHMMETPHUH MapadoIbl

61 [Tapabona, KOOpMHATHI BEPIIHHEI
napaboJIbl, 0Ch CHMMETPHUH 1apadoIbl

& [Tapabona, KOOpMHATHI BEPIIMHEI
napaboJIbl, 0Cb CHMMETPHUH MapadoIbl

63 I'padpuxu Gynkumit: y = kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|

64 I'padpuxu Gynkumit: y =kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|

65 I'padpuxu Gynkumit: y =kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|

66 I'padpuxu Gynkumit: y = kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|

67 I'padpuxu Qynkumit: y =kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|

68 I'padpuxu Gynkumit: y = kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|

69 KonrponsHas padora no teme "®@yHkmn"

70 IToHsATHE YUCIIOBOM ITOCIIEI0BATEILHOCTH
3amaHue nociIe10BaTeIbHOCTH

71 peKyppeHTHOH GopmyInoii u popmyson n-

T'0 4JICHa




72

Apudmerndeckas 1 reoMeTpudecKas
IpOrpeccun

73

Apudmerndeckas 1 reoMeTpuIecKas
IpOrpeccun

74

®opmyIibl N-ro WieHa apupMeTHIecKoil u
T€OMETPUUYECKOU MTPOTrPECCUM, CYyMMBI
IIEPBBIX N YICHOB

75

®opmyIibl N-ro WieHa apupMeTHIecKoil u
T€OMETPUUYECKOU MTPOTrPECCUM, CYyMMBI
IIEPBBIX N YICHOB

76

®opmyIibl N-ro WieHa apupMeTHIecKoil u
T€OMETPUUYECKOU MTPOTrPECCUi, CYyMMBI
IIEPBBIX N YICHOB

77

®opmyIibl N-ro WieHa apupMeTHIecKoil u
F€OMETPUYECKOU MIPOTrPECCUl, CYyMMBI
IIEPBBIX N YWICHOB

78

®opmyIibl N-ro WieHa apupMeTHIecKoil u
T€OMETPUYECKOU IIPOTrPECCUM, CYyMMBI
IIEPBBIX N YICHOB

79

N300pakeHne wieHOB apu(pMeTHIECKOi 1
T€OMETPUYECKON ITPOrPECCU TOUYKAMU Ha
KOOPAMHATHOW INIOCKOCTH

80

N300pakeHne 1wieHOB apu(pMeTHIECKOi 1
T€OMETPUYECKON ITPOrPECCU TOUYKAMU HA
KOOPAMHATHOW INIOCKOCTH

81

JIMHEWHBIN ¥ YKCTIOHEHIMAIIBHBIA POCT




82

CnoskHbIe TPOLIEHTHI

83

CnoskHbIe TPOLIEHTHI

84

KonrponsHas pabora o teme "Unciaobie
nocieaoBareabHocTu"

85

[ToBTOpeHUEe, 06001IeHNE U
CHCTEeMAaTH3alKs 3HaHUH. 3aIHCh,
CpaBHEHUE, NEUCTBUS C JECUCTBUTEIbHBIMU
YUCJIaMH, YACTIOBAs MpsiMast

86

[ToBTOpeHue, 06001IeHNE U
cucremaTusanus 3Hanui. [IpoueHTsl,
OTHOLLEHUS, TPOTIOPLIUU

87

[ToBTOpeHUEe, 06001ICHNE U
cucreMaTtu3anus 3Hanui. OKpyrieHue,
npUOIIMKEHNE, OIICHKA

88

[ToBTOpeHue, 06001IIeHNE 1
cucTeMaru3aius 3HaHuu. Pemenue
TEKCTOBBIX 33724 apuPMETHUECKUM
CII0co00M

&9

[ToBTOpeHue, 06001IIeHNE 1
cucTeMaru3aius 3HaHuu. Pemenue
TEKCTOBBIX 33724 apuPMETHUECKUM
CII0CO00M

90

[ToBTOpeHUe, 06001ICHNE U
cucTeMaru3aius 3HaHuu. Pemenue
TEKCTOBBIX 33724 apuPMETHUECKUM
CII0CO00M




91

[ToBTOpeHUEe, 06001ICHNE 1
CHUCTEMAaTH3alIMs 3HAHUH.
[IpeobpazoBanue anredpandecKux
BBIPQKCHUH, TOMyCTUMBIC 3HAUCHUS

92

[ToBTOpeHUEe, 06001ICHNE 1
CHUCTEMAaTHU3alIMs 3HAHUH.
[IpeobpazoBanue anredpandecKux
BBIPQKCHUH, TOMyCTUMBIC 3HAUCHUS

93

[ToBTOpeHUEe, 06001ICHNE 1
CUCTEMAaTH3alIMs 3HAHUH.
[IpeobpazoBanue anredpandecKux
BBIPQKCHUH, TOMyCTUMBIC 3HAUCHUS

94

[ToBTOpeHUEe, 06001ICHNE 1
CHUCTEMAaTH3alIMs 3HAHWH.
[IpeobpazoBanue anredpandecKux
BBIPQKCHUH, TOMYCTUMBIC 3HAUCHUS

95

[ToBTOpeHUEe, 06001ICHNE 1
cucremaTusauus 3HaHui. OyHKIHUM:
IIOCTPOEHHUE, CBOMCTBA U3yUYECHHBIX
byHKIMI

96

[ToBTOpeHUEe, 06001ICHNE 1
cucremaTusauus 3HaHul. OyHKIuM:
IIOCTPOEHHUE, CBOMCTBA U3yUYECHHBIX
byHKIMI

97

[ToBTOpeHue, 06001ImIEeHNE U
cucremaTusauus 3HaHu. OyHKIHUM:
IIOCTPOEHHUE, CBOMCTBA U3yUYECHHBIX

byHKIMI




[ToBTOpeHUEe, 06001ICHNE 1
08 cucremarusauus 3HaHuil. OyHKInUu: 1
IIOCTPOEHHUE, CBOMCTBA U3yUYECHHBIX
byHKIMI
[ToBTOpeHUEe, 06001ICHNE 1
99 cucremMaTu3anus 3Hanui. I'paduueckoe 1
peleHre ypaBHEHUH U UX CUCTEM
[ToBTOpeHue, 06001IeHNE U
100 cucremaTu3zanus 3HaHui. I'paduueckoe 1
peleHre ypaBHEHUH U UX CUCTEM
101 HToroBast KOHTpOJIbHAs paboTa 1 1
102 O06o01ieHne U cucTeMaTu3alus 3HaHUK 1
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[MTPOI'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHME OBPA30OBATEJIBHOI'O ITPOLECC
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

» AnreOpa, 7 xnacc/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue, AxkimonepHoe o61ectBo «k
» AnreOpa, 8 xinacc/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue, Axkimoneproe o61iectBo «b
» AnreOpa, 9 xnace/ Komsirun FO0.M., TkaueBa M.B., ®enoposa H.E. u npyrue, AximonepHoe o61ectBo «b

METOANYECKHUE MATEPHUAJIbI IS YYUTEJIA



1 7 JI..MaprtsIimoBa KM Mocksa
Anre0pa BAKO
2 7 I0.M. Konsrun Pabouas TeTpaan Mocksa
Anrebpa [IpocBenienne
Yacte
3 7 IO.M. Konsrun Pabouas TeTpaan MockBa
Anrebpa [IpocBenienne
Yactp2
4 8 B.B. Yepnopyukui KM MockBa
Anre0pa BAKO
5 8 FO.M.Konsrun Pabouas TeTpaan MockBa
Anrebpa Yacts 1 [IpocBenieHne
6 8 FO.M.Konsrun Pabouas TeTpaan Mocksa
Anrebpa Yacts 2 [IpocBenieHne
7 8 JI.C.Atanacsin Pabouas MockBa
['eomeTpus TETpaab [Ipocsemenue
8 Aunrebpa 7,8,9 M.B. TkauéBa JlumakTudeckue Mocksa
MaTEPUAIIBI [Ipocsemenue
9 9 JI..MaprtsiioBa KM MockBa
Anre0pa BAKO
10 9 M.B.TkauéBa Pabouas TeTpaan Mocksa
Anrebpa Yactsl,2 IIpocBenieHus
11 7-9 A. C. Konrte Maremarnueckue N3parenbcTBO
Anrebpa JIUKTAHTBI «YUUTENbY
12 IToypounsie
7,8,9 a3paboTKH Bosrorpan
Anre0pa T.JL. Ajanacnesa ’ KpYMK "YQHTGJP;B"

A.I''MopakoBuua




NUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
Hcnonp3yemble pecypcesl:

«IlIxonpHbII momMoIHUK»: http://school-assistant.ru/
«I1IxonbHas MaTemaTHKay: http://math-prosto.ru/index.php
«SKmacey: http://www.yaklass.ru
denepanbHbIii EHTP HHOOPMAIIMOHHO-00pa3oBaTeNbHBIX pecypcoB: http:/eor.edu.ru/.
Enunas xomnexuus mudpoBbix o0pa3oBaTenbHbIX pecypcoB: http://school-ollection.edu.ru/.
6. HMudpopmammonnas cucrema "EnnHoe 0KHO 1ocTyma K 00pa3oBaTeIbHbIM
pecypcam": http://window.edu.ru/.
7. ®enepanbuelii moptan "Poccuiickoe obpazoBanue: http://www.edu.ru/. Komtexuus S0P

vk wnN e

HOP.

"OTKpBITHIN Kacc" http://www.openclass.ru/
CucreMa oneHHBAHHUSA IO MaTeMaTHKe 7-9 KJjacc

Cuctema OLUEHKM NpeaMeTHbIX pe3y/NbTaTOB OCBOEHMA y4yebHbIX nporpamm c
npeanosaraeT BblgeneHne 6a3oBoro ypoBHA AOCTUXKEHUMA KaK TOUKM OTCYETA NpM NOCTPC
OpraHu3auum MHAMBUAYaAbHOM paboTbl ¢ 06yyatoWwMMUCA.

Ba3oBblii ypoBeHb HOCTHKEHMIi: TEMOHCTPUPYET OCBOCHHE YUEOHBIX JEHCTBUM
paMKax BbIJIEJICHHBIX 3a/1a4. OBiasieHue 0a30BbIM YPOBHEM SBIISIETCSA TOCTATOYHBIM JIJISl IPOOJ]
CTYIICHU oOpa3zoBaHusl, HO HE o npodu
JocTrxxenutro 0a30BOro YPOBHS COOTBETCTBYET ommemka
«y00671emeopumenbHo» (Unu ommemrKa «3», OMMemKa «3a4meHo»).

[IpeBbilieHre 6a30BOr0 ypOBHSI CBUAETEILCTBYET 00 YCBOCHUU OMOPHOM CHUCTEMBI !
MPOU3BOJILHOTO OBJIAJCHUSI YYECOHBIMU JEHCTBUSIMU, a TaKKe O KpPyrosope, MHUpoTe (UIu
[{enecooOpa3HO BHIACIUTH CIEAYIONIUE ABA YPOBHS, MPeBbIMIAIONINE 0A30BbIii:

o [IloBbIlICHHBIN YPOBEHb JOCTHKEHHS IUIAHUPYEMBIX PE3YJIbTATOB,
OUEHKAa «Xopouto) (ommemxka «4»);




e BBICOKHI YPOBEHb JOCTHXCHUS INIAHUPYEMBIX PE3yJIbTAaTOB, OUEHKA
«omauyuHo» (ommemka «5»).

JI71s1 onycaHus MOJATOTOBKU YYalIUXCsl, YPOBEHb JOCTHKEHUN KOTOPBIX
HUXKe 6a30BOro, Lie/1eco0bpa3HO BbIAENUTb TaKXKe [ABa YPOBHA:

e TNOHWKEHHBbIN YPOBEHb JTIOCTUKCHUH, OUeHKa
«Hey0061emeopumenvHo) (ommemra «2»);
e HH3KHIl YPOBEHb IOCTUXECHUN, OUeHKa «n10xo» (ommemka «1»).

He noctmxenue 0a30BOro ypoBHs (MOHUKEHHBIA M HU3KUH YPOBHU JOCTHKECHUI) (
00b€Ma U ypOBHSI OCBOEHHOT'0 M HEOCBOEHHOTO coJiep kaHus npeaMera. OnucaHHbINA BBIIIE IO,
B X0JI€ PA3JIMYHBIX MPOLIEAYP OIIEHUBAHUS: TEKYIIETO, TPOMEKYTOUYHOI'O U UTOTOBOTO.

AnAa oyeHKu OUHaMUKU ¢popmuposaHUA npedmMemHbIX pe3ysnbmamos B CUcTeMe B
06pa3oBaTe/ibHbIX AOCTUMKEHUIN LLenecoobpasHO GMKCMPOBATb U aHANM3MPOBATb AAHHblE O
HaBbIKOB, CMNOCOOCTBYHOLLMX OCBOEHUIO CUCTEMATUUYECKUX 3HAHWUI, B TOM YMCne:

o NEPEUYHOMY  O3HAKOMIEHUI0,  OmMpadomkKe U  OCOZHAHUIO Ml
nonamuii(001IeHAYYHBIX U 0A30BbIX JI JAHHOW 00JIaCTH 3HAHUS), CHAHOAPHIHBIX AJ12¢
o 8bIAGICHUIO U OCO3HAHUIO CYWHOCHMU U O0COOEHHOCmEelV3y4aeMblX 00
NEeUCTBUTEIBHOCTU (TIPUPOJIHBIX, COIMAIBHBIX, KYJIbTYPHBIX, TEXHHUYECKUX U JIp.) B
KOHKPETHOTO y4eOHOTr0 MpeIMETa, CO30AHUI0 U UCHOIb308AHUI0 MOOENEIl N3YUaEMbIX O
o GbIAGICHUI0 U AHANU3Y CYULECHIBEHHDBIX U YCHMOUYUGHIX CBA3eU U Om
MPOLIECCAMMU.
IIpu 3TOM 00513aTENBLHBIMH COCTABIISIIOIIMMHU CHCTEMBI HAKOTIJICHHOM OIEHKH SIBJISFOTC
e CMapmoeol OUaZHOCMUKU,
o MmMeMamuyecKux u Umo206blX nPOGEPOYHBIX PAdom no ecem yueoOHvIM npec

s meopuecKux pa60m, BKJIFO4Yasd yqe6HLIe HCCJICAOBAHUA U yqe6HHe IIPOCKTHI.

OneHka yCTHBIX OTBETOB 00y4aK0IMXCs
OTBeT OLleHMBaeTCHA 0TMETKOM «5», eC/Ii YYeHHK:

1.  TIOJIHO PacKpbUI COJIepKaHUE MaTepuaia B 00beMe, MPelyCMOTPEHHOM IPOT]



2. U3JI0XKWI Marepuanl TPaMOTHBIM SI3IKOM B ONPEAECICHHOW JIOTMYECKO]
UCIIOJIb3YSl MATEMATUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

3.  MPaBWIbHO BBHIMOJIHUI PUCYHKH, YEPTEKU, TPaPUKH, COMMYTCTBYIOIIUE OTBET

4.  TIOKa3aJl yMEHUE WIUTIOCTPUPOBATH TEOPETUUECKUE MOJIOKEHUS KOHKPETHBIN
HOBOW CUTYyallU¥ MPH BBIIIOJHEHUU MMPAKTUYECKOTO 3a/1aHUS;

5. NOPOJEMOHCTPHUPOBAI YCBOCHUE pPAHEE M3YUYECHHBIX COIYTCTBYIOIIUX BO!
YCTOMYUBOCTD UCIOIB3YEMBIX MPU OTPAOOTKE YMEHUN U HABBIKOB;

6.  OTBEYaJ CaMOCTOSITEbHO 0€3 HABOMSIIMX BOMPOCOB y4uTels. Bo3MOXxHI
OCBEILIEHNH BTOPOCTEMEHHBIX BOIPOCOB MJIN B BBIKJIAJKAX, KOTOPBIE YUYEHHK JIETKO UCITP

OTBeT OLIeHMBaETCHA 0TMETKOM «4», eCJIM OH YA0BJIETBOPSIeT B OCHOBHOM TPeOOBAHMAM HA OLICHKY «5
HEJA0CTAaTKOB:

. B U3JIOKEHHU JIOMYIIEHBI HEOOJIbIIINE MPOOEbl, HE UCKA3UBIINE MaTEMaTHUYE
. JOIyIIEHbl OOWH — JBa HEJOYEeTa IIPU OCBEIICHHWU OCHOBHOI'O COIEpIKa
3aME€YaHUIO YUUTEI,
. JOMyYIIEeHbl OlrOKa Wi Ooyiee ABYX HEJOYETOB IPU OCBEIICHHH BTO]
BBIKJIQJIKAX, JIETKO UCIPABJICHHEBIE 110 3aMEYaHUIO YUUTEIIA.
OtMmeTKa «3» CTABUTCA B CJCAYIOIINX CJIyYasax:
. HEMOJHO WM HEMOCJIEOO0BATECIbHO PACKPBITO COACpKaHHE MaTepualia, He
BOIIpOCa U IPOJEMOHCTPUPOBAHEI YMEHUS,
JIOCTAaTOYHbIC JIJIsl JTaJbHEUINEro yCBOEHUSI MPOTrpaMMHOr0 Marepuana (ompeaeneHHbie «Tp
HOJITOTOBKE OOYYAIOIINXCSD);
. UMEJUCh 3aTPYIHEHUS WIH JOMYIIEHbI OIIMOKUA B OMPEACIICHUHN MOHITUH, U
TEPMHUHOJIOTUH, Y€PTEKAX, BBIKIIAIKAX, UCIIPABIICHHBIC ITOCII€ HECKOJIbKUX HABOIAIIHUX B
. YYEHHK HE CHPABUICS C TPUMEHEHUEM TEOPUU B HOBOM CHUTYAIUU MPH BBITIOJ
HO BBIMIOJIHIII 33JaHUsl 00513aTEIbHOTO YPOBHS CIOKHOCTH 1O JJAHHOU TEME;
. IIpU 3HAHUU TEOPETUUYECKOT0 MaTepuralia BhISIBJIEHA HEIOCTaTOYHAs ChOPMU]
HaBBIKOB.



OTMeTKa «2)» CTABUTCA B CJIEAYIOIINX CAyYasaXx:

e HC PACKPBITO OCHOBHOC COACPKAHNC yqe6Hor0 MaTcpuaia,

. 00OHapy>KEHO HE3HAHWE WM HEMOHMMAHHE YUYEHHUKOM OOJbIIEeH WM Hau(
MaTepuania,

. JOMYIIEHbl OIIMOKU B OMNPENEICHUHU MOHSTUU, MPU HCIOJIB30BAHUHM MaT!
pUCYHKaX, yepTexkax win rpadukax, B BbIKIAJKaX, KOTOPbIE HE UCIPABJIEHBI MOCIIE HE
YUUTEIIS.

OtMeTKa «1» cTaBUTCS, €CJIN:

. YYEHUK OOHApYy>XWJI IMOJHOE HE3HAHUE M HEMOHMMAHHE H3y4aeMOIo Y4e(

OTBETUTH HU HA OJJUH U3 MOCTABJICHHBIX BOIIPOCOB IO U3y4YaeMOMY MaTepHally.
OneHka NMCbMEHHBIX H KOHTPOJIbHBIX padoT
OTtmeTKa «5» cTaBUTCA, €CNu:

o paboTa BHIMOJIHEHA MTOJHOCTHIO;

. B JIOTUUECKHUX PACCYKJICHUSIX U OOOCHOBAHUU PEIICHUS HET MPOOEIIOB U OIIK

. B PEIICHUH HET MaTeMaTHYECKHX OIMMOOK (BO3MOKHA OTHA HETOYHOCTD, OTIH
HE3HAHUS WM HETIOHUMAaHUs y4eOHOTO MaTepuarna).

OTMeTKAa «4» CTAaBUTCSH, €CJIN:

. paboTa BBINOJHEHA TMOJHOCTHIO, HO OOOCHOBAHMSI IIArOB pEUICHUS
000CHOBBIBaTh PACCYKJICHUS HE SBJISUIOCH CHIEIUATbHBIM 00bEKTOM MPOBEPKH);
. JOMyIIleHa OJIHA OlKMOKa WM ABa-TPU HEJ0UETa B BBHIKJIA/IKAX, PUCYHKAX, Y€

BHJIBI pa0OTHI HE SBJISJIUCH CIICIIUATBbHBIM O0bEKTOM MPOBEPKH ).
OtMeTKAa «3» cTaBUTCSH, €CJIN:
. JOMYIIEeHbI 00Jiee OAHON OMMOKKU Ui 00Jiee JBYX-TPEX HEJOUYETOB B BBIKII:
HO y4allluiics BiajeeT 00s13aTeIbHBIMU YMEHUSIMHU 10 IPOBEPSAEMOM TEME.
OTMeTKA «2» CTABUTCSH, €CJIN:
. JOMYIIEHBI CYIIECTBEHHbIE OIMOKH, MTOKA3aBIINE, YTO YUYalllUUCs HE Bajee
JTAaHHOW TeMe€ B IMOJIHOUM Mepe.
OtMeTKa «1» cTaBUTCS, €CJIN:



. paboTa nokaszaja MOJHOE OTCYTCTBHE y ydalllerocsl 00s3aTeIbHbIX 3HAHUM I
WM 3HAYWTENIbHAS YacTh PAOOTHI BEIITOJTHEHA HE CAMOCTOSITEIBHO.
Oomas kaaccupukanusg omudok I'py0bIMH cCUMTAIOTCS OIINOKH:
. HE3HAHUE OMNPEICIICHUSI OCHOBHBIX IMOHATHM, 3aKOHOB, MPABUJ, OCHOBHBIX
dbopmyI1, 00IIETPUHATHIX CUMBOJIOB 0003HAUEHUHN BEJIUYWH, SIUHUL] X U3MEPEHUS;
e HE3HAHHE HAMMEHOBAHUM €IUHUIL] U3MEPECHUSI;
e HEYMEHHE BBIJICIUTHL B OTBETE IJIaBHOE;

e HEYMEHHE MPUMEHSTH 3HAHWS, AITOPUTMEI JIJIS1 PEIICHUS 3a1a9;
e HEYMEHHE JelaTh BBIBOJBI U 0000IICHUS;

e HEYMEHHE YUTaTh M CTPOUTH TPaAdUKH;

e TIOTEPsS KOPHS WU COXPAHEHHUE MOCTOPOHHETO KOPHS;

» oOTOpacwkIiBaHHE 0€3 OOBSICHEHUH OJHOTO U3 HUX;

e pPaBHO3HAYHBIC UM OIITHOKH;

e BBIYHCJINTEILHBIE OIIUOKHU, €CJIIH OHH HE SIBJISIOTCS OMUCKOM;

e JIOTMYECKUE OUITUOKH.
K HerpyObiM ommoKkam ciiexyeT OTHeCTH:

. HETOYHOCTh (DOPMYIUPOBOK, OMpPEACICHUMN, MOHATHI, TEOpHil, BbI3BaHHAS
MPU3HAKOB OMPEEIIEMOro MOHSITUS WU 3aMEHOM OJTHOTO - IBYX U3 3TUX MPU3HAKOB BT

e HETOYHOCTbH rpaduka;

. HEpalMOHAJIbHBIA METOJI PELICHMs] 3a/laud WJIM HEJOCTaTOYHO MPOIyMaH
JIOTUKH, TOJIMEHA OT/ICJIbHBIX OCHOBHBIX BOITPOCOB BTOPOCTETICHHBIMHU );

. HEepalMOHaJIbHbIE METO/IbI pa0OTHI CO CIIPABOYHOU U JIPYTON JTUTEPATYpOK;

e HCYMCHHE pelIaTh 3a/1a4H, BBIIIOJIHITH 3aJlaHUS B 00I1IEM BHUIIE.
Henoueramu ABJIAIOTCA:

e HEpalMOHAJIbHbIE MPUEMBI BEIYUCICHUN U TpeoOpa3oBaHuUid;
e HEOpEKHOE BBIMOJHEHUE 3AMUCEH, uepTexeH, CXeM, TpaduKoB.



