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1. MNOSACHUTEJIbHAS 3AIINCKA

Pabouast mporpamMma o «Anredpe» Ha YpOBHE OCHOBHOTO 00IIIero oopa3zoBaHus
coctaBieHa Ha ocHOBe «TpeOoBaHMil K pe3ylbTaTaM OCBOCHHUS OCHOBHOI
00pa3oBaTeNbHOW MPOTPAMMBI», PEICTABICHHBIX B DenepabHOM roCyaapCTBEHHOM
oOpa3oBaTeNbHOM  CTaHAAapTe OCHOBHOTO 00miero o0pa3oBaHusd, C Yy4&€TOM
pacrpene’€HHBIX 10 KJIaccaM IPOBEPSEMBIX TPEOOBAaHWN K pe3ysIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeILHON MPOTrpaMMbl OCHOBHOTO 001IeT0 00pa30BaHUs U DJIEMEHTOB
COJICpKaHUs, TPEACTABICHHBIX B YHHBEPCAIFHOM KOAM(DUKATOpE MO MAaTeMaTHKe, a
TaK»e Ha OCHOBE XapaKTEPUCTUKH IUIAHUPYEMBIX PE3yJIbTaTOB Iy XOBHO-HPABCTBEHHOTO
pa3BUTHsI, BOCIIUTAHUS W COLMATU3ALMKN OOydJaloUIMXcs, MPEICTaBIeHHON B paboueit
porpaMMe BOCTIUTAHHSI IIKOJIBL.

OBIIAA XAPAKTEPUCTHUKA YUEBHOTI'O ITPEJIMETA "AJIT'EBPA"

Pabouas nporpamma no anredpe aist oOyvaronuxcst 7-9 kinaccoB pa3paboTaHa Ha
ocHoBe DenepanbHOro rocy1apcTBEHHOTO 00pa30BaTENIbHOIO CTAaHJApPTa OCHOBHOTO
o0u1ero o0Opa3zoBaHusi C y4ETOM U COBPEMEHHBIX MUPOBBIX TPEOOBaHUH, IPEIbIBISIEMBIX
K MaTeMaTH4YECKOMY OOpa30BaHUIO, U TPAJAMIMI POCCUHCKOro 00pa3oBaHuUs, KOTOPbIE
o0ecnevynBaroT OBIAJACHNUE KIIFOUEBBIMU KOMIIETEHLIUSMHU, COCTABISIOUIUMHU OCHOBY IS
HEMPEPHIBHOTO 00Pa30BaHUs U CAMOPA3BUTHS, @ TAKKE IIEJIOCTHOCTH OOIIEKYIbTYPHOTO,
JUYHOCTHOTO W TIO3HABATEILHOTO pa3BUTHUSA OOywaromuxcsi. B pabGodeit mporpamme
y4TeHbI ueu U mnojoxeHus KoHuenuuu pa3BUTHA MaTeMaTHUYECKOTO OOpa3oBaHUs B
Poccuiickon Odeneparuu. B amoxy nudpoBoit Tpanchopmaimu  Bcex cdep
YeJIOBEUECKONM JEeATEIbHOCTH HEBO3MOXXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM
yesoBeKkoM 0Oe3 0a30BOM MaTeMaTW4YeCKOM MOJATOTOBKH. Y3K€ B IIKOJE MaTeMaTHKa
CIIY’KUT ONOPHBIM MPEIAMETOM ISl U3YUEHUSI CMEKHBIX NHUCIUIUIMH, a MOCIE IIKOJbI
peanbHOM HEOOXOAMMOCTBbIO CTAaHOBHUTCS HENPEpPHIBHOE OOpa3oBaHUE, UTO Tpedyer
MOJIHOIIEHHON 0a30BOi  00111€00pa30BaTENbHOW MOATOTOBKA, B TOM YHCIE U
MaTeMaTUYECKOU.

3710 00YyCIIOBIEHO TEM, YTO B HAIIM THU PACTET YUCIIO MPOECCHil, CBA3aHHBIX C
HEMOCPEJICTBEHHBIM MPUMEHEHUEM MaTEMATUKH: U B cepe SKOHOMUKH, U B OU3HECe, U
B TEXHOJOTMYECKHUX 00JacTsIX, U JaKe B TyMaHUTapHbIX cepax. Takum oOpazom, Kpyr
IIKOJIBHUKOB, JUISI KOTOPBIX MAaTeéMaTHKa MOXET CTaTh 3HAYUMBIM IPEAMETOM,
pacmmpseTrcs.

[IpakTiyeckasi MONE3HOCTh MAaTEMATUKH OOYCJIOBJIEHA TE€M, 4YTO €€ MpeIMETOM
ABJISIIOTCSL (DyHAaMEHTAJIbHbIE CTPYKTYPhI HAIIETO MHpa: MPOCTPAHCTBEHHbBIE (POPMBI U
KOJIMYECTBEHHBIE OTHOILICHUS OT MPOCTEUIINX, YCBAMBAEMBIX B HEMOCPEACTBEHHOM
OMbITE, 10 TOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX JUIsl PA3BUTHS HAYYHBIX U IPUKIIATHBIX
unen. be3 KOHKPETHbIX MaTEMAaTUYECKUX 3HAHUM 3aTPYAHEHO NOHUMAaHHUE MPUHIUIIOB
YCTPOMCTBA U HCMOJb30BaHUA COBPEMEHHOW TEXHUKH, BOCIIPUATHE U MHTEPIPETALUS
pa3HOOOpa3HOM  COIMAIbHOM, HSKOHOMHYECKOH, MOJUTHYECKOW  uH(opmarumy,
Manod¢p(deKTUBHA TMOBCEAHEBHAs MPAaKTUYECKas JAesTeNbHOCTh. KaxkaoMy 4enoBeky B
CBOEH JKU3HHU MPUXOJUTCS BBINOJIHATH PACYETHI U COCTABIATh AJITOPUTMBI, HAXOIHUTh U
OpPUMEHATh  (HOPMYINbI, BIAACTh MPAKTUYECKUMH MPUEMAMH T'€OMETPUUECKUX
M3MEpPEHUIl M MOCTPOEHUM, YuTaTh MHPOPMAIUIO, MPEICTABICHHYIO B BHUAE TaOIUII,



ayarpaMMm M IpauKoB, JKUTb B YCIOBUSIX HEONPEAENEHHOCTH U IOHUMATh
BEPOSITHOCTHBIN XapakTep CIy4YalHbIX COOBITHM.

OAHOBPEMEHHO € paclIMpeHrneM chep NPUMEHEHUs] MaTEMaTUKU B COBPEMEHHOM
oOmiectBe BcE Oojiee BaKHBIM CTAHOBUTCS MAaTEMAaTHUYECKU CTHIb MBIIUICHHUS,
NPOSBIISIONIMICS B ONpEAENEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce uzydeHus
MaTEeMaTHKUd B apceHan MNpUEMOB M METOAOB MBIIUICHUS YEJIOBEKA €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHAYKLUSA U JEAYKIHs, 0000IIeHNe U KOHKPETH3aIus, aHAIU3 U
CHUHTE3, KJacCU(pHUKaAIUs U cucTeMaTu3auus, abctparupoBanue 1 aHanorus. OObeKThI
MaTEeMaTHYECKUX YMO3aKJIIOUEHHUH, TMpaBWiia MX KOHCTPYHUPOBAHUS PACKPBIBAIOT
MEXaHU3M  JIOTUYECKHMX  IOCTPOCHHUH,  CIOCOOCTBYIOT  BBIPAOOTKE  yMEHMs
(dopMynrpoBaTh, 0OOCHOBBIBaTb M JOKa3bIBATH CYXJIEHHUS, TEM CaMbIM pPa3BUBAIOT
JIOTUYECKOE MbIlIUIEHHE. Benymas poib NpuHaaieuT MaTeMaTHKe U B (JOPMUPOBAHUU
QITOPUTMUYECKONH KOMIIOHEHTHI MBILUIEHHUS W BOCIUTAaHMM YMEHUH AEMCTBOBATh IO
3aJJaHHbIM AJIrOPUTMaM, COBEPILIEHCTBOBATh M3BECTHBIE U KOHCTPYHPOBAaTh HOBbIE. B
IPOLIECCE PEILEHUS 3a1a4 — OCHOBOM yu4eOHOW IeATEIbHOCTU HAa ypOKaX MaTeMaTUKU
— Pa3BHUBAIOTCS TAK)KE TBOPUYECKAs U MPUKIIAJHAS CTOPOHBI MBIIIJICHHUS.

OOyuenne maTeMaTHKe JAET BOZMOKHOCTh Pa3BUBATh y 00y4YaIOIIUXCSI TOUHYIO,
paloHaIbHYI0 U MHPOPMATHUBHYIO PE€4Yb, YMEHHE OTOMpaTh Hambosee MOAXOMASIINE
A3BIKOBBIE, CHMBOJIMYECKHE, TpaHUuecKue CpPEICTBa [JIsl BBIPAKEHHUS CYXXICHUNA U
HaTJISITHOTO UX MPEACTaBICHUSI.

Heo0xoaumMpiM KOMIOHEHTOM O0OIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBaHHUH
ABIIIETCS 00111ee 3HAKOMCTBO C METO/IaMU IMO3HAHUS IEUCTBUTENBHOCTH, PEJCTABICHNE
O MpPEAMETE U METOJIaX MAaTEMATUKH, UX OTJINYUI OT METOJOB APYTUX €CTECTBEHHBIX U
IYMaHUTapHbIX HayK, 00 OCOOEHHOCTSX NPHUMEHEHUS MaTeMaTUKU MJii pPELICHUs
Hay4YHBIX U IPUKIIAIHBIX 3a/1a4. TakuM 00pa3omM, MaTeMaTndeckoe 00pa3oBaHUE BHOCUT
CBOM BKJIaJ B (hOpMHUpOBaHUE OOIIEH KYJIbTYphl YEIOBEKA.

N3ydyeHne MaTeMaTUKH TaKKe CHOCOOCTBYET ACTETHUYECKOMY BOCHUTAHMIO
YeJIOBEKa, IMOHMMAaHMIO KpacoTbl U M3SIIECTBA MAaTEMAaTHUYECKUX pPacCykIECHUH,
BOCHPUATHIO TEOMETPUUECKUX (OPM, YCBOCHHIO M1 CUMMETPHUHU.

HEJIM U3YUYEHMA YYEBHOI'O KYPCA

Anrebpa sBiseTcs OJHMM W3 OINOPHBIX KypCOB OCHOBHOM IIKOJBI: OHA
o0ecrieunBaeT H3y4yeHUE MAPYTUX AUCHMIUIAH, KaK €CTECTBEHHOHAYYHOrO, TaK H
TYMaHUTApHOTO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TPOJOJKEHHsI 00pa30BaHus U B
MOBCEJHEBHON >kM3HHU. Pa3BuTme y 0O0ydYarommxcsi HAy4YHBIX NPEACTABICHUNA O
MPOUCXOXKICHUH W CYIIHOCTH anreOpandeckux aOCTpakimid, Croco0e OTpaKeHUs
MaTeEMaTUYECKON HayKOHl $BJIIEHMH M NPOLECCOB B NPHUPOJE MU OOILIECTBE, POJH
MaTEMaTUYECKOT0 MOJEIMPOBaHMs B HAYYHOM IIO3HAHUM U B IMPAKTHKE CIIOCOOCTBYET
(OpMUPOBAHNIO HAYYHOI'O MHUPOBO33PEHUS U KaUY€CTB MBIIIJICHUS, HEOOXOAUMBIX IS
ajlanTalnuy B COBPEMEHHOM LM(ppoBoM obiiectBe. M3yueHne anreOppl €CTECTBEHHBIM
oOpa3zom o0ecrieunBaeT pa3BUTHE YMEHMs HaOJII0JaTh, CpPAaBHUBATH, HAXOIUTh
3aKOHOMEPHOCTH, TPeOyEeT KPUTUYHOCTH MBILUIEHHS, CHOCOOHOCTH apryMEHTUPOBAHHO
00OCHOBBIBAaTh CBOU ACMCTBHS U BBIBOJBI, (HOpMYIHpOBaTh yTBEpKAeHHS. OCBOEHUE
Kypca anredpbl 00ecreurnBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS 00yUYaroIUXCs: OHU
UCIIONB3YIOT ~ JCNyKTUBHBIE W  HWHAYKTUBHBIE pacCyKIEHHs, 0000IIeHne
KOHKpETH3aluio, abctparupoBanre U asajoruto. OOydeHue anreOpe mpeanoiaract
3HAYUTENIbHBII O00BEM CaMOCTOSATENBHON JAESITENbHOCTH OOYYaIoIIUXCs, TMO3TOMY



CaMOCTOSITEJIBHOE PpEIICHHE 3a/lad €CTECTBEHHBIM 00pa3oM SBISIETCS pealu3anueil
JESTEIbBHOCTHOIO IPUHLUIIA O0yUYEHUSI.

B crpykrype mnporpammbl y4uyeOHOro Kypca «Airedpa» OCHOBHOW ILIKOJIBI
OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOAMYECKUEe JuHHM: «Yucna u
BBIUHUCTICHUS»; «AJreOpandeckue BBIPOKEHUS»; «YpaBHEHHS U HEPABEHCTBaAY;
«Dysxunm». Kaxnas u3 3TUX COAEPKATENbHO-METONUYECKUX JIMHUM PAa3BUBAECTCS HA
OPOTSKEHUH TPEX JIeT M3YUYEHHs] Kypca, €CTECTBEHHBIM O0pa3oM TMeperuieTasch U
B3aMMOJICICTBYS C APYTMMHU €ro JUHUSIMH. B Xoie u3ydeHus Kypca oOydaronumcs
MPUXOJUTCS JJOTUYECKH PACCYKAATh, HCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK.
B cBs13u ¢ 3TUM Lienecoo0pa3HO BKIOYUTH B POrpaMMy HEKOTOPBIE OCHOBBI JIOTHKH,
IPOHU3BIBAIOLINE BCE OCHOBHBIE pa3Jelbl MaTeMaTHYEeCKOro oOOpa3oBaHMs MU
CIIOCOOCTBYIOLIUE OBJIAJICHUIO o0y4armuMucs OCHOB YHUBEPCAIBHOIO
MaTEMaTUYECKOTO sI3bIKa. TakuM 00pa3oM, MO>KHO YTBEPKJIaTh, YTO COJIEPIKATEIBHON U
CTPYKTYpHOH OCOOEHHOCTBIO Kypca «Auredpa» SBISIETCS €ro HHTEIPUPOBAHHBIN
XapaKTep.

Conepxanne nuHum «Hucna v BBIMUCICHUS CIIy’KUT OCHOBOM ISl JAJIBHEUILIErO
M3Y4YCHHS MaTEeMaTHKH, CIIOCOOCTBYET pAa3BUTUIO Yy OOYYarOmIMUXCS JIOTUYECKOTO
MBIIUICHUS, (OPMHUPOBAHUIO YMEHHS I[OJNb30BAThCS ANTOPUTMaMU, a TaKxKe
NPUOOPETEHUIO0 MPAKTUUECKUX HABBIKOB, HEOOXOIMMBIX JUIS MOBCEAHEBHOW KU3HHU.
Pa3BuTre NOHATHS O 4YHMCIE€ B OCHOBHOM IIKOJE CBSI3aHO C palMOHAIbHBIMH U
UpPPALMOHATIBHBIMA YHCIaMHU, (OpMHpPOBAaHUEM TMPEACTABICHUN O JEHCTBUTEIHHOM
yrciie. 3aBepIlieHne OCBOSHUS YHCIOBOM JIMHUU OTHECEHO K CTapiieMy 3BEHY OOIIEero
oOpa3oBaHUs.

Copnepxanue ByX anreOpandyecKkux JMHUA — «ANredpanyeckue BbIPaXEHUs» U
«YpaBHEHUSI M HEPABEHCTBA» CHOCOOCTBYET (OPMUPOBAHHUIO Yy OOYyYaIOLIUXCS
MaTEMaTUYECKOI0 ammnapara, HEOOXOAMMOIO sl pelleHHus 3ajJad MaTeMaTHKH,
CMEXHBIX IIPEIMETOB M IPAKTHUKO-OPUEHTHPOBAHHBIX 3a7ad. B OCHOBHOM IIKOJE
yuyeOHbII MaTepuan TIpyHNIUPYETCs BOKPYI palMOHAJIbHBIX BbIpakeHUH. AnreOpa
JEMOHCTPUPYET 3HAYEHHE MAaTEMaTUKH Kak si3bIKa JUIsl MOCTPOECHHUS MaT€MaTHYECKHX
MOJIeTIell, OmMHMCaHus MPOIECCOB M SBJICHUN peanbHOro mupa. B 3amaum oOyueHus
anrebpe BXOAAT TakXKe JajbHeillee pa3BUTHE aJITOPUTMUYECKOTO MBIILICHHUS,
HEOOXOJUMOr0, B YAacCTHOCTH, AJII OCBOCHHMS Kypca HH()POPMATUKH, M OBJIAJCHUE
HaBbIKaMU JENYKTUBHBIX paccyxaeHuil. [IpeodpasoBanne cUMBOJIBHBIX (OPM BHOCUT
CBOM cmenuuUYecKHil BKJIAag B pa3BUTHE BOOOpPaXKEHHs, CHOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanue (yHKIMOHAIBHO-TpapUuecKoil JMHMM HALEJIEHO Ha IMOJIy4YeHHE
IIKOJbHUKAMU 3HAaHUN O (PyHKUMAX Kak Ba)KHEHIIEH MaTeMaTHMYeCKONM MOAEIH JUIs
ONHCAaHUs U HCCIENOBAHMS Pa3HOOOPa3HBIX MPOLECCOB U SBJICHUH B MPUPOJE U
obuiectBe. M3ydeHne 3TOro marepuasia crocoOCTBYET Pa3BUTUIO Y OOy4arOLIUXCS
YMEHUS UCIIOJIB30BaTh PA3JIMYHBIC BBIPAZUTEIBHBIE CPEACTBA S3bIKA MATEMATUKA —
CIIOBECHBIE, CHMBOJMYECKHE, TIpauyeckue, BHOCUT BKJIaad B (opmMHpOBaHUE
MIPEACTABJICHUI O POJIM MATEMATUKH B PA3BUTUU LIUBUJIU3ALNH U KYJIbTYPbI

CBSI3b C PABOYEM ITIPOTPAMMOWM BOCIIMTAHUS LIIKOJIBI
Peanmaunﬂ neagarorutdyeCKuMu pa6OTHI/II(aMI/I BOCIIMTATCJIBHOI'O ITOTCHIIMAJIA
npenMera «Anredpa» mpeanoaraet cieayolee:



- YCTaHOBJICHHE JIOBEPUTEJbHBIX OTHOIIEHMH MEXIy MeAaroruuyeckKum
paOOTHUKOM U OOy4YalOUMMHCSA, CIOCOOCTBYIOIIMX IO3UTUBHOMY BOCHIPHUSTHIO
o0yyaromuMucs TpeboBaHMii U TPOCHO MeIarornyeckoro padOTHUKA, IPUBJICYEHUIO UX
BHUMaHHA K O00CYXTaeMOW Ha ypoke WH(OpPMAlWHU, aKTHBH3AIHWW TO3HABATEIHHOM
IESITeTbHOCTH;

- moOyXJeHue oO0yyaroumxcs coOJI0AaTh Ha YPOKE OOLICHPUHSATHIE HOPMBI
MOBEJICHHSI, MpaBWIa OOMICHHS CO CTapUIMMH (IIEAArOTHYECKUMHU PAOOTHUKAMHU) H
cBepCcTHUKamMH  (OOy4aromuMMUCs),  NPUHIUIBI  y4eOHOW  NUCHUIUTUHBI |
CaMOOpTaHu3aluH;

- IPUBJICYEHUE BHUMAHUS 00YYaIOLINXCS K [IGHHOCTHOMY aCIEeKTy U3y4aeMbIX Ha
ypoKax SIBICHMH, OpraHu3anusi uX paboThl C TOJIy4aeMoil Ha ypOKE COLHMAIBbHO
3HaYMMONl wMH(pOpManMel — WHUIMHPOBaHHWE ee OOCYKICHUS, BBICKAa3bIBAaHUS
00y4aroMKMUCS CBOETO MHEHHUS 110 €€ MOBOJY, BBIPAOOTKH CBOETO K HE OTHOIICHUS;

- HCIIOJIb30BaHME BOCHHUTATENBHBIX BO3MOXHOCTEH coAep)KaHus y4eOHOTO
npeaMera uepe3  JEMOHCTPAlio  OOydYalolmuMcsl IMPUMEPOB  OTBETCTBEHHOTO,
IpakJIaHCKOTO TOBEICHUS, TPOSIBICHUS YEJIOBEKOIIOOUS U JOOPOCEpACUHOCTH, Yepes3
1o 00p COOTBETCTBYIONIMX TEKCTOB JUISA YTCHWs, 3a7ad U1 PEIICHHS, MPOOIEMHBIX
CUTYyallu JJ1s1 00CYKJIEHUS B KJIACCE;

- NPUMEHEHHE HAa YpPOKE MHTEPAKTUBHBIX (POpM paboOThl C 0OYyYArOMIMMHUCH:
WHTEIUIGKTYQJIbHBIX ~ UTP,  CTHMYJHPYIONIIMX  [MO3HABATEIbHYIO  MOTHBAIIHIO
O0y4aromuxcsi; JAUJAKTHYECKOTO0 Tearpa, [I/e IOJlyYeHHbIE HAa YpPOKE 3HAHUS
OOBITPHIBAIOTCS B  TEAaTPAIbHBIX TIOCTAHOBKAX; JHCKYCCHH, KOTOpBIE JaroT
00yyYaromuMcsi BO3MOKHOCTh MTPUOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOTO JHMAJIOra;
rpynmnoBoi pa®oTbl wiauM pabOThl B Mapax, KOTOpbIE y4yaT KOMaHAHON paboTre u
B3aUMOJICHCTBUIO C APYTUMH JETbMHU;

- BKJIIOYEHHE B YPOK HIPOBBIX MPOLEAYpP, KOTOpPHIE MOMOTAIOT MOIEPKaTh
MOTHUBAIMIO OOYYarOIIMUXCsl K TMOJYYCHHIO 3HAHWN, HANQXHBAHUIO TO3UTHUBHBIX
MEKJIMYHOCTHBIX OTHOIIEHUN B KJ1acce, IOMOTAIOT YCTaHOBIECHHUIO J0OPOKENaTeNbHOM
aTMocQepbl BO BpeMs YPOKa;

- opranu3anus medcTBa MOTUBUPOBAHHBIX U SPYAHPOBAHHBIX 00YJAFOIINXCS HA|
UX HEYCHEBAIOMIMMHU OJHOKJIACCHUKAMH, IAFOIIEr0 MM COLUAIBHO 3HAYMMBIN OIIBIT
COTPYAHUYECTBA U B3AaUMHOHN ITOMOIIIH;

- HHUIUHPOBAHWE W  TOJEPKKA  HUCCICAOBATEILCKON  NIEATEIIbHOCTU
OoOy4alomuxcsi B paMKaxX peaju3allid WMH HHIAWBHIYaTbHBIX W TPYIIIOBBIX
UCCIIEZIOBATENILCKAX TMPOEKTOB, YTO JAcT OOyYarOMIMMCS BO3MOXHOCTh MPHUOOPECTH
HAaBBIKA CaMOCTOSTENIBHOTO PEIIEHUS] TEOPETHUECKOW MpOoOJieMbl, T€HEPUPOBAHUS U
oopmneHns COOCTBEHHBIX HJEH, YBAKUTEIBHOTO OTHOIICHUS K UYKUM HJIEsIM,
oopmIeHHBIM B paboTax APyrux UCCleAoBaTeNel, HaBbIK MyOIMYHOTO BBICTYTIIICHUS
nepes ayIuTOpuel, apryMeHTUPOBAHUS U OTCTaUBaHUsI CBOCH TOUKU 3PEHUS.

PesynbraTsl equHCTBa y4eOHOW M BOCIIUTATENBHON NEATENILHOCTH OTPAKEHBI B
paszene paboueil mporpaMmsbl «JIMUHOCTHBIE PE3yIbTaThl U3yUeHHS yUeOHOTO IpeMeTa
«MarteMaTuka» Ha ypOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHUs».

MECTO YYEBHOI'O KYPCA B YYEBHOM I1JIAHE
CornacHo yueOHOMY mIaHy B 7—9 Kinaccax uzydaercs y4eOHbI Kypc « Aiareopay,
KOTOpBIM BKJIIOUAET CIEAYIOIIME OCHOBHBIE pasfenbl coiepxkaHus: «Yucna u



BBIUHCIICHUS», «AJreOpanueckrue BBIPAKEHUS», «YPaBHEHHS] U HEPaBEHCTBAY,
«DyHK1IMWY. YUeOHbIN TUIaH Ha u3yueHue anreopel B 7—9 Kitaccax OTBOAUT HE MEHEE

3 y4eOHBIX 4acoB B HEJACTIO B TEUEHHE KaXKIOro roja oOydeHHs, BCEro 3a TPH roja
oOyueHusi — He MeHee 306 y4eOHBIX 4acoB.

Kypce Kitacc KosnuecTBo 4acos B KosnuectBo 4acos B
HEJEIIO roj
Anrebpa | 7 kiacc 3 102
8 KJyacc 3 102
9 knacc 3 102
Bcero 306




2. COAEP) XAHHUE YYEBHOI'O KYPCA "AJIT'EBPA"
7 kiaacc
YucJia 1 BLIYUCIEHUS

PanuonajibHBIE YHCJIa

JpoOu 0OBIKHOBEHHBIE U JACCATUYHBIE, IEPEXO0] OT OJHOU (POPMBI 3armucH Ipoodeit
K Jpyroil. IloHsATHe palMOHAJIBHOTO 4YHCIA, 3allCh, CPABHEHUE, YIOPSI0YMBAHUE
pallMOHAJIBHBIX YHCcel. ApupMeTuueckue ACHCTBHUS C PAMOHAIBHBIMU YHCIIAMHU.
Pemenue 3a1au u3 peaqbHON NMPAKTUKKU HA YaCcTH, HA IPOOH.

Cremenp ¢ HaTypaJdbHBIM TIOKa3aTelieM: OMpeaeieHue, mpeoOpa3oBaHue
BBIPAKEHUN HA OCHOBE OIPEICIICHUS.

[IporieHTHI, 3aMKCh TPOIIEHTOB B BUAE APOOHM M ApoOHM B BUJE MPOIECHTOB. Tpu
OCHOBHBI€ 33/1a4M Ha MTPOLECHTHI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IprmeHeHne MPU3HAKOB ACITUMOCTH, PA3JI0KEHNE HA MHOKHUTEIN HATYPaJIbHbBIX
yucell.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE TIpsiMasi 1 00paTHast MIPOTIOPITMOHATIEHOCTH.

Anredpanyeckue BbIpaKeHUs

IlepemeHHBIE, YUCIOBOE 3HAYEHUE BbIpAXKEHUS C nepeMmeHHoul. [IpencraBnenue
3aBUCUMOCTH MEX]y BEIMUYMHAMU B BUE (GopMyIibl. Beraucienus no gopmysnam.

[IpeoOpazoBanne OYKBEHHBIX BBIPKEHUN, TOXKIECTBEHHO PABHBIE BBIPAKEHUS,
npaBuwia TpeoOpa3oBaHUs CYyMM U TPOU3BEACHUM, MpaBWIa PACKPBITUS CKOOOK U
MIPUBEICHUS TTO00HBIX ClIaraeMbIX.

CBoiicTBa cTENEHU C HATypaJIbHBIM OKA3aTEJIEM.

Onnownensl 1 MHOrowieHbl. CteneHb MHOrowieHa. ClOXKE€HHE, BBIUUTAHUE,
YMHOXEHUE MHOTOWICHOB. DOpMYJIBI COKPAIEHHOTO YMHOKEHUSA: KBaJIpaT CyMMBI U
KBaapar pasHoctd. PopMysia pa3HOCTHM KBaaparoB. Pa3iiokeHue MHOrOYIEHOB HA
MHOXUTEJIH.

YpaBHeHust

VYpaBHeHUe, KOpeHb YpaBHEHHs, TIpaBHiia MpeoOpa3oBaHMsl ypaBHEHMS,
PAaBHOCHJIBHOCTh YPAaBHEHUM.

JluHerHOE ypaBHEHHWE C OJHOM TIEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOTO
YPAaBHEHHUSI, PEIICHUE JUHEWHBIX ypaBHEHUW. COCTaBIICHHE YPAaBHEHUW IO YCJIOBUIO
3amaun. Pemenue TeKCTOBBIX 3a/1a4 € MOMOLIBIO YPABHEHU.

JIuneitHoe ypaBHEHHE C JABYMs MEpEMEHHbIMU M ero rpadux. Cucrema IByX
JMHEHHBIX ypaBHEHUH C ABYMs MEpEeMEHHbIMU. Pelienne cucteM ypaBHEHUN CIOCOOOM
MOJICTAaHOBKU. [IprMepshI peeHrst TEKCTOBBIX 33/1a4 C HOMOIIBIO CUCTEM YPABHEHUM.

Koopaunarel u rpadpuxku. @yHKIun

Koopaunara Toukm Ha mnpsmoun. Uucnosele mpomexyTku. PaccrosiHue mexny
JIBYMsI TOUKAMHU KOOPAMHATHOMN IPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. AGcuucca U OpAMHATA TOYKU
Ha KOOpAMHATHOW mmiockocTu. [Ipumepsl rpadukoB, 3agaHHbiX (GopMynamu. UrteHue
rpauKOB peaibHbIX 3aBUCUMOCTEH.

[Tonsatue ¢pynkuuu. I'padux ¢pyukiuu. CroiicTBa GyHkiui. JInnerHast GyHKIMS,
e€ rpaduk. ['paduueckoe pelieHue JIUMHEHHBIX ypaBHEHHM W CHUCTEM JIMHEHHBIX



YPaBHEHUH.
8 kiace

Yuciaa v BIYMCICHUSA
KBagpatueiii kopeHb u3 uucna. [lonsitue 00 uppalMOHATILHOM 4YHCIIE.
HecsaTuunble TPUOIMKEHUS UppalMOHANbHBIX uncesn. CBOHCTBa apuU(pMETUYECKUX
KBaJIpAaTHBIX KOpHEW M WX MPUMEHEHHE K MpeoOpa30BaHMUIO YHCIIOBBIX BBIPAXKEHUN U
BBIYUCJIEHUAM. [[€efICTBUTENbHBIE YUCTIA.
Crenenb ¢ LeNbIM NTOKa3aTeneM U e€ cpoiicTBa. CtanaapTHas 3aMUCh YUCA.

AJredOpanveckue BbIPaKeHUS

KBaapaTHbIil TpEXWIEH; Pa30KEHHE KBaPATHOTO TPEXUIIEHA HA MHOKUATEIH.

AnreOpanueckas ApoOb. (OCHOBHOE CBOMCTBO  aire0pandyeckor Apoou.
Crnosxenue, BRIUMTAaHUE, YMHOXKEHUE, JIEJICHNE anreOpanyeckux Apode. PannonanbHble
BBIPKEHHSI M KX TIPeoOpa30BaHue.

YpaBHeHMs U HEpaBeHCTBA

KBagpatHoe ypaBHeHue, GopMyia KOpHEW KBaJpaTHOTO ypaBHeHus. Teopema
Buera. Pemienne ypaBHEHUH, CBOASIIMXCSA K JIMHEUHBIM M KBaJparHbIM. [Ipocreiimue
JIpOOHO-pallMOHAIbHBIEC YPABHEHHUS.

I'paduueckass uHTEpnpeTalsi ypaBHEHUN C JABYMsSI MEPEMEHHBIMU U CHUCTEM
JIMHEWHBIX YPABHEHU C IBYMS IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 331249 anreOpanvdecKuM CrocoOoM.

UucnoBble HEpABEHCTBA W MX CBOWCTBA. HepaBEeHCTBO ¢ OMHOM NEPEMEHHOM.
PaBHOCHIIBHOCTH HepaBEeHCTB. JIMHEIHbIE HEPABEHCTBA C OJAHOW nepeMeHHOW. CrucTeMbl
JIMHEWHBIX HEPABEHCTB C OJJHOU IEPEMEHHOM.

DyHKUUHA

[Tonsitue ¢dynkuuu. O6nacTh ONpeAesieHuss U MHOXKECTBO 3HAYEHUU (PYHKIMU.
CnocoOsI 3a1anus GyHKITUH.

I'paduk ¢yukuu. UYrenue cBoiicTB (yHkiuu no e€ rpaduxy. Ilpumepsr
rpa@uKoB QYHKIMI, OTPAKAIOMIMX PEAbHbIE TPOLIECCHI.

OYHKIMK, ONUCHIBAIOIIME TMPSAMYIH0 W OOpaTHYI NPOMOPLMOHAILHBIE
3aBUCUMOCTH, UX rpaduku. @Pynkuuun y =x2 ,y=x3 ,y=x,y =[] x [] . 'padnueckoe
pEelIEHUE YPABHEHUN U CUCTEM YPABHEHUM.

9 Kiacce

Yucia v BBIYMCTIEHUS

JlelicTBUTE/IbHbIE YHCJIA

PanmonanbHble yucia, UppalMOHAIBHBIE YHCIA, KOHEYHbIE W OECKOHEUYHBIE
JeCATUYHbIC IpOoOU. MHOXKECTBO ACHCTBUTEIBHBIX YHCEN; NEUCTBUTEIbHBIE YHCIA KaK
OCCKOHEUHbIE JIeCATUYHBIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKE€CTBOM JICMCTBUTEIBHBIX YACEN U KOOPAMHATHON MPSIMOM.

CpaBHeHUE  JCHUCTBUTENBHBIX  4YHCEd, apuMETHYECKHe  JEWUCTBUS  C
JIeCTBUTEIILHBIMU YUCJIAMH.



N3mepenusi, npudInKeHusi, OeHKH

Pa3smepsl 0OBEKTOB OKPYKAIOIMIETO MHpPA, JUIMTEILHOCTh IPOIECCOB B
OKpPY’KaroIlleM MHUPE.

[Ipubnm>x€HHOE 3HAYEHUE BEIUYHMHBI, TOYHOCTh MNpUOIKeHUs. OKpyrieHue
yucen. [Ipukusika v oneHka pe3yabTaTOB BHIUUCIECHUH.

YpaBHeHMS U HEpaBeHCTBA

YpaBHeHus ¢ OJHOM NepeMeHHOoI

JluneriHOE ypaBHEeHUE. PellieHrue ypaBHEHNM, CBOASAIINXCS K TMHEWHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHMH, CBOISIIMXCS K KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. Ilpumepbl pemieHuss ypaBHEHUM TPETbEU M UYETBEPTOU
CTEIICHEU PA3JI0)KEHUEM HA MHOKUTEIIN.

Pemenne npoOHO-paMOHAIBHBIX YPABHEHU.

Pemennie TeKCTOBBIX 3374 anreOpanyeckuM METOIOM.

Cucrembl ypaBHeHHM

VYpaBHeHue C JBYMsI NEpEMEHHbIMU M ero rpaduk. PelieHue cucteM ABYX
JIMHEWHBIX YPABHEHHI C IBYyMs NIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU, OJTHO
U3 KOTOPBIX JIMHEHHOEe, a Jpyroe — BTOpoM cremneHu. ['paduyeckas MHTEpIpeTaIus
CUCTEMBI YPABHEHUI C IByMS IEPEMEHHBIMHU.

Pelenne TeKCTOBBIX 3aa4 anreOpanyeckuM CrocoOoM.

HepaBencTBa

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEHHBIX HEPABEHCTB C OAHOM niepeMeHHOW. Pemenue cucrem
JTUHEWHBIX HEPaBEHCTB C OJHOM mepeMmeHHoW. KBaapaTHeie HepaBeHcTBa. [ paduueckas
MHTEPIIPETaLMsl HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IEPEMEHHBIMH.

DyHKUUHA
KBagpatuunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapabona, KoopauHATHI
BEPIIMHBI TapadoJibl, 0Ch CUMMeTpuH mapadosbl. ['paduku dyukmuit: y =kx, y =kx + b,
yvkx=,y=x3,y=x,y=[]x [] 1 ux cBoicTBa.

Yucaosbie NM0OCJIeI0BATEILHOCTH

OmnpenesieHue u cnoco0bl 3aJaHUS YMCJIOBBIX MOCTEA0BATEIbHOCTEH

[TondaTrie YKCIIOBOWM TMOCIEAOBATEIBLHOCTU. 3aJaHuE€ IOCJEeI0BaTEIbHOCTH
peKyppeHTHOM (opMyIioil u popMyson n-ro 4ieHa.

Apudpmernyeckas U reoMeTpuYecKas Mporpeccuu.

Apudmernueckass U reoMmerpuyeckas mnporpeccud. Dopmynbl n-ro yjieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBBIX N YJICHOB.

N3o06paxkeHne 4wieHOB apu(METHIECKON U TEOMETPUIECKOM MPOrpecCuil TOUKaMu
Ha KOOPJMHATHOW TIUIOCKOCTH. JIMHEWHBIM M HKCHOHEHIMAIbHbIM pocT. ClIoXKHBIE
IPOLICHTHI.



3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJbBTATBI

N3y4yeHne MaTeMaTUKU Ha ypOBHE OCHOBHOT'O OOIIETr0 00pa30BaHUs HAIIPaBJIECHO
Ha JOCTHXEHHE OOy4YalOIUMUCS JIMYHOCTHBIX, METANpPEIMETHBIXH MPEIMETHBIX
0o0pa30BaTeNbHBIX PE3YJIbTATOB OCBOCHUS yU€OHOIO IIPEIMETA.

JIM4HOCTHBIE ~ pe3yJbTaThl  OCBOEHHS  MpPOrpaMMbl MO  MaTE€MAaTHKE
XapaKTepU3yITCSA:

1) matpuoTHYeCcKO€e BOCIIUTAHUE:

MIPOSIBJIEHUEM MHTEpECA K MPOLJIOMY U HAaCTOSLIEMY POCCUHCKOW MAaT€MAaTHKH,
LICHHOCTHBIM OTHOILIEHHEM K JOCTHKEHUSAM POCCHMCKHX MATEMATUKOB U POCCHUUCKON
MaTE€MaTUYECKON IIKOJbI, K MCIOJB30BAHUIO 3THX JOCTH)KEHHU B JPYrMX HayKax H
MPUKIATHBIX chepax;

2) rpa)<1aHCKOE U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJTHEHHIO 003aHHOCTEH I'paXk/1aHnHAa U peajin3aliii ero 1pas,
NOPEICTaBICHUEM O MAaTEMaTUYECKUX OCHOBaX (YHKIMOHUPOBAHMS PA3IUUYHBIX
CTPYKTYP, ABJIEHUH, IPOLEAYP I'PaXkIaHCKOIr0 00111ecTBa (HallpUMep, BIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXJIEHHUIO 3THUYECKHUX MpOOJEM, CBA3AHHBIX C NPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAayKHM, OCO3HAaHHUEM BAXXHOCTH MOPAIBHO-3TUYECKHUX
MIPUHLUIIOB B AESATENBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIUTAHHUE:

YCTaHOBKOM Ha AaKTUBHOE y4aCcTM€ B PEIICHWM NPAKTUYECKUX 3a1a4
MaTeMaTUYECKOW  HANpPaBICHHOCTH, OCO3HAHMEM BAXXHOCTH  MaTEMaTHUYECKOTO
oOpa3oBaHMs Ha MPOTSDKEHWH BCEM JKU3HU IS YCHEIIHOM MpoQecCHOHANIbHON
AESTEIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM WHAMBHUAYATbHON TpaeKTOpuHM OOpa30BaHUS M >KU3HEHHBIX IUJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) scTeTUYECKOE BOCIIUTAHUE:!

CIIOCOOHOCTBIO K  SMOIIMOHAJbHOMY U 3CTETUYECKOMY  BOCIPHSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJay, pEIICHUH, pacCyX IEHUN, YMEHHIO BUJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEHHOCTU HAYYHOI'O [TO3HAHUS:

OpUEHTallUe B JIEATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY HAy4YHbIX
npecTaBiIeHU! 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSA YeJIOBEKa, MPUPOIBI U
oOmiecTBa, MOHMMAaHUEM MaTEeMAaTUYECKOM HAyKd Kak cdepbl UeJIOBEUYECKOil
NEeATENbHOCTH, 3TAllOB €€ pPa3BUTHS W 3HAYMMOCTH JUIA PAa3BUTUSA LIMBUJIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHUKHM M MaTEMaTU4YECKOM KyJIbTYpOH KakK CpeICTBOM
MO3HAaHHUS MHPA, OBJIAJACHUEM MPOCTEHIIMMHU HaBbIKAMU  HCCIEAOBATEIbCKOU
NEeSATENbHOCTH;

5) pusnueckoe  BocnuTaHue, (OPMHpPOBAHME  KyJIbTYpbl  3/10pOBbS U
AMOLIMOHAJIBHOTO OJIaronoyyus:

TOTOBHOCTBIO IPUMEHITh MaTEMAaTUYECKHUE 3HAHUS B UHTEPECAX CBOETO 310POBbS,
BEJCHMsI 3J0pOBOro o0Opasza *HU3HU (310pOBOE MHUTAaHHE, COATAHCUPOBAHHBIN pPEKUM
3aHATUH W OTAbIXa, pEryisipHas (uU3NyYecKas aKTUBHOCTh), C(HOPMUPOBAHHOCTHIO
HaBbIKa pe(IeKCuu, IPU3HAHUEM CBOETO IIPAaBa HA OLIMOKY M TAKOTO Y€ MpaBa Apyroro
YEJI0BEKA,



7) PKOJOTMYECKOE BOCIIUTAHUE:

OpUEHTAIMe Ha MPUMEHEHHE MaTEeMaTHYECKUX 3HAHUM JUIs pelieHus 3aJad B
00JacTH COXPAHHOCTU OKPY>KAaIOLIEH Cpe/bl, MIAaHUPOBAHUS MOCTYNKOB U OLEHKU UX
BO3MOXKHBIX TOCJICACTBUH JJIi OKpY)KAIOIIEeH Cpenbl, OCO3HAaHHEM TJI00aIbHOTO
XapakTepa 3KOJOTHIECKHUX MPoOJieM U Iy TeH NX pelieHMS;

8) amanTarys K M3MEHSIOIUMCS YCIIOBHSIM COITMAIBHON W IPUPOTHOMN CpeIbl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBHUSIX HEONPEACIEHHOCTH, MIOBBIIICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO JEATeIbHOCTh, B TOM YHCIE YMEHHE
YUUTBCS y IPYTUX JIOJeH, MpruoOpeTaTh B COBMECTHOM EATEIHHOCTH HOBBIC 3HAHUA,
HABBbIKM ¥ KOMIIETEHIIUU U3 OTIbITA JIPYTHX;

HEO00XOUMOCTHIO B (DOPMHUPOBAHMH HOBBIX 3HAHUH, B TOM YHCIIE (POPMYIHUPOBATH
U7eH, IOHATHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUIX, B TOM YHCIIE paHee HE U3BECTHBIX,
OCO3HAaBaTh JEPUIMTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE
pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYallMI0 KakK BbBI3OB, TPeOYyIOUIM KOHTPMEpP, KOPPEKTHUPOBATh MPUHUMAEMBbIE
pemieHuss W AeHCTBUs, (OPMyIHpPOBaTh W OIEHUBATH PHUCKH H TIOCIEACTBHSA,
(GbopMHPOBATH OTIBIT.

B pesynbrare ocBOCHHs TpOTpaMMbl IO MaTeMaTHKE HAa yPOBHE OCHOBHOTO
obmiero oOpa3zoBaHus y oOyyaromerocs OyayT cQOpMHpOBaHBI METaNpeIMETHBIC
pE3yJIbTaThl, XapaKTEPU3YIOIINECs OBIAJICHHEM YHUBEPCAIBLHBIMH TO3HABATEIHLHBIMU
JICHCTBUSIMH, YHUBEPCATbHBIMU KOMMYHHUKATHBHBIMU JIEHCTBUSAMHU U YHUBEPCATHLHBIMU
PETYJISATUBHBIMU ICUCTBUSAMHU.

VYHuBepcanpHble TO3HABaTeNlbHbIE ACHCTBHS 00ecrnednBaloT (pOpMUpPOBaAHUE
0a30BBIX KOTHUTHBHBIX MPOILIECCOB OOydarolmuxcsi (OCBOGHHE METOAOB IMO3HAHUS
OKpY)XaloIIeT0 MHUpa, TMPUMEHEHHE JOTMYECKHUX, HCCIEN0BATeIbCKUX OIepalui,
yMeHHI paboTaTh ¢ HH(OpMALHEi).

Y obyuaromerocst OyayT chopMUpoOBaHBI CIEAYyIONIHE Oa30BbIC JIOTHUYECKUE
JCHCTBYSI KaK 9acTh YHUBEPCATbHBIX MIO3HABATEIHBIX YUYCOHBIX JEHCTBHIA:

BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHBbIC MPU3HAKH MaTeMAaTHYECKUX
OOBEKTOB, TIOHATUN, OTHOIICHUA MEXIY MOHSATHUSAMHU, (HOPMYIHPOBATH OMPEACICHUS
MOHATUHN, YCTaHABIMBATH CYIICCTBEHHBINH MPU3HAK KiIacCH(PHUKAIIMN, OCHOBAHUS IS
0000IIIeHNS ¥ CpaBHEHUS, KPUTEPHUH ITPOBOIUMOTO aHAJIH3a,;

BOCTIPUHUMAT, dopMyupoBaTh u npeoOpa3oBHIBAThH CYXKICHHS:
yTBEPIUTENbHbBIC U OTPUIATENIbHBIC, IMHIUYHbIC, YACTHBIE W O0IIUE, YCIOBHEIC,

BBISIBJISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHUBOPEUUS B
dakTax, MaHHBIX, HAOIMIOACHUSX M YTBEP)KIEHUSX, NpeiaraTb KpPUTEpUU IS
BBIIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUH;

7enaTh BBIBOABI C HCIOJb30BAaHHMEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHHUM, yMO3aKIIOUEHUH TI0 aHAIOTHH;

pa30uparh [OKa3aTelbCTBA MAaTEeMAaTUYECKUX YTBEPXKACHUN (MpsIMbIE U OT
IPOTUBHOTO), IPOBOJIUTH CaMOCTOSITEIIEHO HECJIO)KHBIE  JIOKa3aTeJIbCTBA
MaTeMaTHYeCKuX (DaKTOB, BBICTPAMBATh APTYMEHTAIMIO, MPHUBOIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHHUS,



BbIOMpaTh cI0co0 perieHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHusi, BbIOUpaTh Hanboiee MOAXOIAIINN ¢ YIETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPUEB).

Y  oOyuwaromerocs  Oyayr  chopMuUpoBaHbl  cieayromue — 0a30BbIe
UCCJIeI0OBATENbCKUE JIEUCTBUS KaK YacTh YHUBEPCAIbHBIX MO3HABATEIbHBIX YUEOHBIX
JICCTBUM:

UCIOJIb30BaTh BOIMPOCHl KaK HCCIEAOBATEIIbCKUNH HHCTPYMEHT TO3HAHMS,
(bopMyIupOBaTh BOMPOCHI, (PUKCHUPYIONIKE MPOTUBOPEUNE, TPOOIEMY, CAMOCTOSITEILHO
yCTaHaBJIMBAaTh UCKOMOE U JIaHHOE, (POPMUPOBATh TUIIOTE3Y, apTyMEHTUPOBATh CBOIO
MO3UINI0, MHEHHUE;

OPOBOAMTH IO  CAMOCTOSITENIBHO  COCTABICHHOMY  IUJIaHy  HECJIOKHBIN
HKCIIEPUMEHT, HEOONbIIOE HCCIENOBaHHE [0 YCTAHOBJICHHIO OCOOEHHOCTEH
MaTeMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTYy COOOI;

CaMOCTOSATENbHO (popMynmHpoBaTh OOOOIIEHHS W BBIBOJALI IO peE3yibTaTaMm
NPOBEIEHHOTO HAOIIOCHUS, UCCIIEIOBaHMs, OLICHUBATh JOCTOBEPHOCTh MOJyUYEHHBIX
PE3yIBTATOB, BHIBOJOB M 000OIIECHNUI;

OPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BbIABUTATh
MPEINOJI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

VY obyuaromerocs OyayT copMHUpOBaHBI CHEAYyIOIIME YyMEHUS paboTaTh C
uH(popMaIel KaKk 4acTh YHUBEPCAIbHBIX TO3HABATENbHBIX YUEOHBIX JIEUCTBHIA:

BBISIBJISITh ~ HEJAOCTAaTOYHOCTb W M30BITOYHOCTh HMH(OpPMAIMU, JIaHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHHMS 3a1a4H;

BbIOMpaTh, AHAJIM3UPOBATH, CHUCTEMATHU3UPOBATh M  HUHTEPIPETHUPOBATH
uH(GOPMAIIMIO Pa3INYHBIX BUAOB U (YOPM IpEICTaBICHMS;

BbIOMpaTh (HopMy MpencTaBieHUs] WHGOPMAIMU U WIUTIOCTPUPOBATH pellaeMbie
3aJlayy CXeMaMH, JuarpaMMaMu, HHOHM rpauKoil 1 uX KOMOMHAIUSIMU;

OLICHMBATh HAJEKHOCTh HH(POPMAIIMH 0 KPUTEPUSAM, MIPEATI0KEHHBIM YUUTEIEM
Wi chOpMyTHUPOBAHHBIM CAMOCTOSITENBHO.

VYHuBepcanbHbIe KOMMYHUKATHUBHBIE JeNCTBUSA o0ecreunBaoT
c(hOpMHUPOBAHHOCTH COIMATBHBIX HABBIKOB O0YYatOLIXCS.

VY o6yuaromerocst 6yayT copMHUpOBaHBI CIIEIYIOMIME YMEHHUSI OOIIEHHUS Kak
4acTh YHUBEPCAIbHBIX KOMMYHHUKATUBHBIX YUEOHBIX IEUCTBUI:

BOCIIPUHUMATh U (POPMYJIHUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBHUSIMU U
HeasiMU OOIIeHUS, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U
MUCBMEHHBIX TEKCTaX, IaBaTh MOSICHEHUS 1O XOAY PEeLIECHUs 3aJja4l, KOMMEHTUPOBATh
MOJTyYEHHBIN PEe3yIbTaT;

B XoA€ OOCYXIEHHUS 3a/JaBaTb BOMPOCHI MO CYIIECTBY OOCYXIAEeMOW TEMBI,
npo0JsieMbl, pemaeMon 3aJauu, BBHICKA3bIBaTh WUJEU, HAICJICHHBIE HAa MOWMCK PEIIeHUs,
COTOCTABNIATh CBOM CYXIEHUS C CYXKICHUSIMU JAPYTUX YYaCTHUKOB JHAJIOra,
OOHapyXUBaTh Pa3IMUMe U CXOJCTBO MO3UIUI, B KOPPEKTHOU Qopme (PpopMyarpoBaTh
pa3HOTIacHsl, CBOM BO3PAKEHUS;

NPEICTaBIIATh PE3YJbTAaThl PEIICHUS 3aJaud, SKCIEPUMEHTa, HUCCIEeI0BaHUS,
OPOEKTa, CaMOCTOATENbHO BBIOMPATh (GOpMAT BBICTYIJICHUS C Y4Y€TOM 3aj1ay
Npe3eHTalMK U 0OCOOEHHOCTEH ay TUuTOPHUU.

VY obyuaromerocst OyayT cOpMUpPOBaHBI CIEAYIONIME YMEHUS COTPYAHUYECTBA
KaK 4acTh YHUBEPCAJIbHBIX KOMMYHUKATUBHBIX YUE€OHBIX JEHCTBUI:



NOHMMATh M HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHANBUAYATbHON
paboThI MIPH PEIICHNN YUEOHBIX MAaTEMAaTHUYECKUX 33]1aY;

OPUHUMATh II€JIb COBMECTHOHM JEATENBbHOCTH, IUIAHUPOBATh OpTaHMU3AINI0
COBMECTHOM paboThI, pacTpeiesATh BUABI padOT, JOrOBapUBATHCS, 00CYKIAaTh IPOIECC
U pe3ynbTat paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JIFO/ICH;

y4aCTBOBaTh B TPYIIOBBIX (Popmax paboTel (0OCYyxJIeHMs, OOMEH MHEHHUSIMH,
MO3TOBBIC IITYPMBI U IPYTHE), BHITIOIHITH CBOIO YaCTh PAOOTHI 1 KOOPAMHUPOBATH CBOH
JACUCTBYSI C IPYTUMH YJI€HAMH KOMAaH/IbI, OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOIIHIA
MPOAYKT MO KPUTEPHSIM, CHOPMYTUPOBAHHBIM YIaCTHUKAMU B3aMMOICHCTBHSI.

VYHuBepcanpHble pEryISTHBHBIC JCHCTBHS O0O0ECHEeurBalOT (POPMUPOBAHUE
CMBICJIOBBIX YCTAHOBOK U KM3HEHHBIX HaBBIKOB JIMYHOCTH.

VY oOyuarorierocs 0y 1yT ChOpMUPOBAHBI CIAEAYIONINE YMEHUS CaMOOPTaHU3 AN
KaK 4aCTh YHUBEPCAIbHBIX PETYISATUBHBIX YUEOHBIX ACHCTBUN:

CaMOCTOSITENIbHO COCTaBIIATh IUIAH, aJTOPUTM pPEIeHUs 3aJauu (WM ero 4acTh),
BBIOMpATh CMOCOO peuieHuss ¢ YYETOM MMEIOMIMXCA PEeCcypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YUETOM
HOBOU WH(pOpMAITUH.

VY obOyuarorierocst 0y yT chOpMUPOBAHEI CIIEIYIONIHE YMEHHUS CAMOKOHTPOJIS KaK
4acTh YHUBEPCATBHBIX PETYISTHBHBIX YUCOHBIX JCHCTBHIA:

BJIAJIETh CIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJSI TpoIecca W pe3yibTaTa
pelIeHUsT MaTeMaTHIeCKON 3a1a4H;

NpEeIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NpU PEIICHUH 3a/auH,
BHOCHUTbh KOPPEKTUBHI B JESITEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBbCTB, HAallIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHHWBATh COOTBETCTBHE pe3yJibTaTa JEATEIbHOCTH MOCTABIEHHOW WEIU |
YCIIOBUSIM, OOBSACHATH MPHUYMUHBI JOCTHXKEHUS WU HEAOCTH)KCHMS IIeNH, HaXOAWUThb
OLIMOKY, aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

[IpenMeTHbIE pe3ysIbTaThl OCBOCHHUS ITPOrPaMMbl Y4EOHOTO Kypca «AnreOpay.

[IpenMeTHble pe3yibTaThl OCBOEHUS IMPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 7 Kjacce.

1. Yncna 1 BEIYMCIICHHUS.

BbinonHATe, coueras yCTHbIE M INHCbMEHHbIE NpUEMBI, apupMmeTnyecKkue
JEUCTBUSA C PALMOHAJIBLHBIMU YHCIIAMH.

HaxoguTe 3HayeHMs] UYMCIOBBIX BBIPAXKEHHUM, NPUMEHATh pPa3HOOOpa3HbIE
CHoCcOObl UM TPUEMBI BBIYHMCICHHUS 3HAYEHUH JPOOHBIX BBIPAXKEHHM, COAEpPKAIINX
OOBIKHOBEHHBIE U JECATHYHBIE TPOOH.

[lepexonutes OT oaHON (OpPMBI 3amUCH YHUCEN K APYroil (mpeoOpa3oBHIBATH
JECSITUYHYIO Ap0Ob B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATHUYHYIO, B YaCTHOCTU B
OCCKOHEYHYIO IECITHUHYIO IPOOB).

CpaBHHBATh M YIIOPSA0YMBATH PALlMOHAIBHBIE YHCIIA.

OKpyrisTh yucna.

BBINONHATE NPUKHUIKY M OLEHKY pe3yJibTaTa BBIYMCICHUHM, OLCHKY 3HAYCHUM
YUCJIOBBIX BBIPAXKCHUHN. BBINOIHATE NEUCTBUSA CO CTENEHSMH C HaTypajlbHbIMU
IIOKAa3aTeJIIMH.



[IpuMeHsATh NpPHU3HAKH ACIUMOCTH, PA3JIOKEHUE HAa MHOMKUTEIU HATYypaJbHBIX
YHUCEl.

Pemate MpakTUKO-OPUEHTHPOBAHHBIE 3aJlayd, CBA3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPONOPLMOHANIBHOCTBIO  BEJIWYUH, MPOLEHTAMH, HHTEPHPETUPOBATH
pe3yJIbTaThl pElICHUs 3aJady C Y4ETOM OIPAaHMYEHM, CBA3AHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX OOBEKTOB.

2. AnreOpanyeckue BhIpaKeHUSI.

Hcnonp30Bath airedpanyeckyro TEPMUHOJIOTHUIO U CUMBOJIUKY, IPUMEHSTh €€ B
npoliecce OCBOEHUSI yueOHOT0 MaTepHalia.

Haxogute 3HaueHuss OYKBEHHBIX BBIPQKEHUW TIPU 3aJaHHBIX 3HAYCHUSX
MIEPEMEHHBIX.

BoinmonusaTe npeoOpa3oBaHMs LENOTO BBIPAKEHUS B MHOTOYJICH NpPUBEIECHUEM
MOJIOOHBIX CJaraeMbIX, paCKPhITHEM CKOOOK.

BBINONMHATE YMHOXKEHHE OJJHOWIEHA HA MHOTOWIEH M MHOTOWIEHA HA MHOTOYJIEH,
NPUMEHSTH (POPMYJIBI KBaJIpaTa CyMMbI U KBaJIpaTa pa3HOCTH.

Ocy1ecTBIATh  Pa3l0KEHHE MHOTOYJIEHOB HAa MHOXHUTEIM C IOMOILBIO
BBIHECEHUSI 32 CKOOKHM OOILEro MHOXXHTENs, TPYNIUPOBKH CIaraeMblX, MPUMEHEHUs
(bopMyJT COKPAIIEHHOTO YMHOXKEHHS.

[IpumensTh npeoOpa3oBaHMsi MHOTOUYJICHOB JIJIsl PEIICHUS PA3IMYHBIX 33]a4 U3
MaTE€MaTUKH, CMEXHBIX ITPEAMETOB, U3 PEATBHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTEMEHEW C HATypajJbHbIMU IIOKA3aTENsIMH IS
npeoOpa3zoBaHusl BHIPAKECHHI.

3. YpaBHEHU U HEPABEHCTBA.

Pemware nuHENHBIE ypaBHEHMS C OJHOM IEPEMEHHOM, IPUMEHSSA IpaBUiIa
nepexoqa OT UCXOAHOIO0 YpaBHEHHUs K PaBHOCWIBHOMY eMy. IIpoBepsATh, ABiIseTCS 1
YHUCJIO KOPHEM YPaBHEHHS.

[IpumensTh rpaduyecKkue METOAbl MPU PEHICHUH JUHEWHBIX YpaBHEHUH U UX
CUCTEM.

[TopOupate npuMepsbl ap Yyuces, ABJISIOIIMNXCSA PeIICHUEM JIMHEHHOTO ypaBHEHUS
C ABYMs IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW TJIOCKOCTHU TpaUK JMHEHMHOTO ypaBHEHHUS C JIBYMs
NepPEeMEHHBIMHU, MOJIB3YSICh TPapUKOM, MPUBOJUTH IPUMEPDI PEILICHUS YPABHEHUS.

Pemats cuctemMbl IByX JIMHEMHBIX YPABHEHHUU C ABYMS NEPEMEHHBIMH, B TOM
qucie rpaguyecKu.

CocTaBasaTe 1 pemiaTh JUHEWHOE YPABHEHHUE UM CUCTEMY JIMHEWHBIX YPABHEHUM
[0 YCJOBHMIO 33Ja4yM, WHTEPHPETHUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3a7aud
MOJIyYEHHBIN pE3ybTaT.

4. Koopaunats! u rpadpuku. OyHKINH.

N300pakaTh Ha KOOPAWHATHOW MPSMOW TOYKH, COOTBETCTBYIOIINE 3aJlaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbl, 3alIMCHIBATh YMCJOBBIE MPOMEXYTKHM Ha
anreOpanvecKkoM sI3bIKe.

OTMeuarb B KOOPAMHATHOM IUIOCKOCTH TOYKM TO 3aJaHHBIM KOOpJMHATaM,
CTpOUTh Tpaduku TUHEHHBIX PyHKIMH. CTpouTth rpaduk QyHKIUU Y = |x|.

OmnuckIBaTh C MOMONIBIO (YHKIMA U3BECTHBIE 3aBUCUMOCTH MEXKY BEIUUUMHAMMU:
CKOpPOCTb, BPEMs, PACCTOSIHUE, 1I€HA, KOJUYECTBO, CTOMMOCTb, MTPOU3BOJIUTEIBHOCTD,
BpeMsi, 00BEM pabOTHI.



Haxoauts 3HaueHre GyHKIUHU MO 3HAYEHHIO €€ apryMeHTa.

[lonumarp rpaduueckuil crnoco® mNpeAcTaBIeHUS W aHalu3a WH(GOpPMAIIUH,
U3BIIEKATh U MUHTEPHPETUPOBATH MH(GOPMALIMIO U3 TPA(QUKOB PEANbHBIX MPOLIECCOB U
3aBUCUMOCTEM.

[IpeameTHbIe pe3yJbTaThl OCBOCHHS MPOrpamMMbl y4eOHOTO Kypca K KOHILY
oOy4eHus B 8 Kiacce.

1. Yucna u BeIYUCIIEHUS.

Hcnonp30BaTh HAYAJIbHBIE MPEJICTABICHUS O MHOKECTBE ICMCTBUTEIIBHBIX YUCET
JUIA CPaBHEHHUS, OKPYTJCHHUS W BBIYUCICHUN, M300pa)kaTh JEHCTBUTENbHBIC YHCIIA
TOYKAMH Ha KOOPAUHATHOMN NPSIMOM.

[IpumensiTb TOHATHE apU(METUYECKOTO KBAJPATHOTO KOPHSA, HaXOIUTh
KBaJIpaTHbIE KOPHM, HCIIOJIb3YsS MPU HEOOXOJUMOCTH KAaJIbKYJSATOP, BBIMOIHATH
npeoOpa30BaHUs BBIPAKEHUM, COAEPKALIMX KBAJIpaTHbIE KOPHHU, UCIIONb3Ysl CBOKCTBA
KOpPHEW.

Hcnonb30Bath 3anucy O0IBIINX U MaJIbIX YUCET C TOMOUIBIO TECATUUHBIX ApoOei
u crernenet uncina 10.

2. AnreOpanyeckue BhIpaKeHUSI.

[IpuMeHATP MOHATHE CTENEHM C  LEJIbIM  [0Ka3aTelieM,  BBINOJHATH
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTEIEHH C LIEJBIM MOKa3aTesIeM.

BbINONHATE TOXKIECTBEHHBIE MPEOOpa30BaHUsl PAIlMOHAJIBLHBIX BBIPAXKEHUN Ha
OCHOBE MPaBWJI JEHCTBUN HAJl MHOTOWIEHAMHU U ajreOpandecKuMu Jpo0sMu.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA MHOXKUTEIIN.

[IpumensTh nmpeoOpa3oBaHMs BBHIPAKEHUH ISl pEUICHUs Pa3iMyHBIX 3a7ad W3
MaTEMaTUKH, CMEXKHBIX IPEIMETOB, U3 PEATbHON IPAKTHUKHU.

3. YpaBHEHU U HEPABEHCTBA.

Pemwlare nuHelHBIE, KBaApAaTHBIE YPABHEHHUs W PALMOHAIbHBIE yPAaBHEHMS,
CBOJSIILIMECS K HUM, CHCTEMBI IByX YPABHEHHUU C IBYMS IIEPEMEHHBIMM.

[IpoBOAUTH MPOCTEUIIINE UCCIIECIOBAHNUS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM
yycie C MpPUMEHEHHEeM Tpaduueckux Npe/CcTaBlieHUl (yCTaHAaBIMBAaTh, HWMEET JIU
ypaBHEHHUE WJIM CUCTEMA YPABHEHUH PEILICHUs, €CIIM UMEET, TO CKOJIBKO, U Mpouee).

[lepexoauTh OT cioBecHOUM POPMYIMPOBKH 3a7au K €€ anreOpandeckoi Moienu
C TIOMOILBK COCTABJICHUs YPABHEHUS WJIM CUCTEMbI YPABHEHUM, HHTEPIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4y MOJYyUYECHHBIN pe3yJIbTarT.

[IprMeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB JJISI CPABHEHHUS, OLEHKH, PEIIATh
JTUHEHHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW W WX CHCTEMBI, JaBaTh TpaduuecKyro
WJUTIOCTPALIMIO MHOXKECTBA PEIICHUM HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

4. OyHKUIUH.

[lonnmatrh ¥ HMCHOIB30BaTh (YHKIUOHATIbHBIC TOHSATHUS U S3BIK (TEPMHHBI,
CUMBOJIMYECKHE OO0O3HAUEHUs), ONpEAENATh 3HadeHHEe (YHKUUU IO 3HAYCHUIO
apryMeHTa, ONpeAeNsaTh CBOWCTBA (PyHKIMHU 1O €€ rpaduKy.

Ctpouts rpaduku 3J1eMeHTapHbIX QYHKIMM Buaa:

£ y .
y=-,y= x%, y= x3,y = +/x, y=|x|, onmceBaTh CBOIiCTBA YMCIOBOI

byskmu 10 e€ rpaduKy.



[IpeameTHBIC peE3yJIbTAThl OCBOCHHS MPOTPaMMBbI y4eOHOTO Kypca K KOHILY
oOydenwus B 9 kmacce.

1. Yucna v BBIYUCIICHHUS.

CpaBHUBATh U YNIOPSAI0YMBATH PALIMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIA.

BoinonHaTe apudpMeTnyeckue NEeUCTBUS C PallMOHAIBLHBIMU YHCIAMH, COYETas
YCTHbIE M TIMCbMEHHBIE IPUEMBI, BBIIOJHATH BBIYKCICHHUS C HUPPALUOHATIBHBIMHU
YUCJIAMHU.

HaxoauTpe 3HaueHUs CTENEHEN C LEABIMHU MOKA3aTEISIMU U KOPHEW, BBIYUCIISITh
3HAYEHUS YUCTIOBBIX BBIPAKECHUI.

OKpyrisTh JCUCTBUTENIbHBIE YHUCJA, BBINOJIHATh MPUKUAKY pe3yJibTaTa
BBIUKCIICHUN, OLIEHKY YHCIJIOBBIX BBIPAXKEHU.

2. YpaBHEHHS 1 HEPABEHCTBA.

PemaTe nuHeliHble U KBaJpaTHbIE YPAaBHEHUS, YPABHEHUs, CBOISIIIMECS K HUM,
MpoCTeHIne ApOOHO-pAIMOHAIBHBIC YPaBHEHHUS.

PemaTte crucTteMbl JBYX TMHEMHBIX YPABHEHHUM C IBYMsI IEPEMEHHBIMU U CHCTEMBI
JIBYX YPaBHEHHUI, B KOTOPBIX OJJHO YPABHEHHE HE ABJISCTCS JTUHECUHBIM.

PemaTh TekCTOBBIE 3a71a4K aNreOpandecKuM CrocoOOM C MOMOIIBIO COCTaBICHUS
YPAaBHEHHMS WM CUCTEMBI JBYX YPABHEHUN C JBYMs IEPEMEHHBIMHU.

[IpoBOAUTH MPOCTEUIIINE UCCIIEIOBAHNUS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM
qyycie C MpPUMEHEHHEeM Tpaduueckux Npe/cTaBlieHUl (yCTaHABIWMBATh, HWMEET JIU
ypaBHEHHUE WJIM CUCTEMA YPAaBHEHUH PEILICHUsI, €CIIM UMEET, TO CKOJIBKO, U Mpouee).

PemaTte JnMHEWHbIE HEPABEHCTBA, KBAJpAaTHbIE HEPABEHCTBA, H300paxaTh
pEIICHUE HEPABEHCTB HA YMUCJIOBOW MPAMOM, 3alUCBIBATh PELICHHE C TMOMOIIBIO
CHMBOJIOB.

PemaTe cucTeMBbl TMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIFOYAKOIIUE
KBaJ[paTHOE HEPABEHCTBO, M300pakaTh PEIIEHUE CUCTEMbl HEPABEHCTB HA YHUCIOBOM
MPAMOM, 3aNUCHIBATh PEIICHUE C MOMOIIBIO CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA PU PELIEHUH PA3JIMYHBIX 3a7a4.

3. OyHKIMH.

Pacnio3naBath (PyHKIIMM W3yuyeHHBIX BUAOB. [loka3biBaTh CXeMaTHUYECKU
pacmojoXeHNe Ha KOOPIUHATHON TUIOCKOCTH rpaduKoB QYHKIUHN BUaa: Yy = £Xx, Y =

fx+b, y= %, y=ax?+bx+c, y= x3 y=+x, y=|x| B3aBucumoctn
OT 3Ha4YeHUH K0d((HUIIMEHTOB, ONICHIBATH CBOMCTBA (DYHKIIHIA.

Crpouts u u300pakaTb CXeMaTW4ecKu TpaduKu KBaAPATHUHBIX (DYHKUUH,
OTKCHIBAaTh CBOWCTBA KBaIPATHUHBIX (DYHKIUH MO UX rpaduxam.

Pacno3naBaTe KBagpaTuyHylo (yHKUIHIO 1O (Qopmyse, MPUBOIUTH MPUMEPHI
KBaJIpaTHUHBIX (YHKIUI U3 peaabHOU KU3HU, PU3UKU, TEOMETPHUU.

4. ApudpmeTrueckasi U TeOMETpUUECcKas MPOrPecCuu.

Pacnio3naBaTe apumMeTnyecKkyr0 U reOMEeTPUUYECKYI0 MPOrPEecCU MpU Pa3HBIX
crioco0ax 3aJjaHusl.

BbIMONHATE  BBIYMCICHHS C  WCIOJB30BaHHMEM  (GOpMyJd N-ro  4ieHa
apu(pMETHUECKON U TeOMETPUUYECKON MPOTPECCUil, CYMMBI MIEPBBIX N YJICHOB.

N300pakaTh 4JI€HBl TOCJIEIOBATEIBHOCTH TOYKAMH HA  KOOPJMHATHOU
TJIOCKOCTH.



PemaTe 3amaun, CBI3aHHBIE C YHCIOBBIMU MOCJIEIOBATEIBHOCTIMHM, B TOM YHCIIC
3aJlayd W3 peajbHOM JKM3HU (C HCIOJIb30BAHUEM KAIBKYJATOpa, HHU(PPOBBIX
TEXHOJIOTHUH).



4. TEMATHYECKOE IINTAHUPOBAHHE

TemaTnyeckoe NIIAHUPOBAaHUE MO KJIAacCaM KoauvecTBo
4acoB
7 kJjacce
Paznen 1. JIpoGu u mpoLieHTHI 11
Pa3znen 2. ITlpsimas u oOpaTtHas mponopLUHUOHATIBHOCTD 8
Paznen 3. Beenenue B anredOpy 9
Paznen 4. YpaBHeHus 10
Paznen 5. Koopaunars! u rpaduxu 10
Paznen 6. CBoiicTBa CTENEHM C HATypPAIbHBIM 10
noKasaTeyieM
Paznen 7. MHorouseHsl 16
Paznen 8. Pa3znokeHne MHOTOUYJIEHOB HA MHOXKUTEIN 16
Pazgen 9. YacTtora u BEpOSITHOCTh 7
Pasnen 10. OO0o0O1ieHne u cucTeMaTH3ays 3HaHUM. 5
Bcero: 102
8 kiace
Paznen 1. Anrebpandeckue npodu 20
Paznen 2. KBagpaTHble KOpHU 15
Paznen 3. KBagpaTHble ypaBHeHUs 19
Paznen 4. Cucrembl ypaBHEHHI 20
Pazpen 5. OyHkuuu 14
Paznen 6. BepossTHOCTh M CTaTUCTUKA 9
Paznen 7. O6Gobmenne u cucteMaTu3aius 3HaHUH. 5
Bcero: 102
9 kJacc
Paznen 1. HepaBeHncrna 18
Pazpen 2. KBagparuunast pyHKIms 19
Paznen 3. YpaBHEHUs U CHCTEMBI YPAaBHEHUI 26
Paznen 4. Apudmeruueckass U TeOMETpUYECKas 18
POTrPECcCUU
Pazpen 5. CraTucTHKa U BEPOSITHOCTD 9
Paznen 6. O6Go0meHne u cucTeMaTu3anus 3HaHUH. 12
Bcero: 102
Uroro: 306




S HEPEYEHDb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI IJI51 YYEHUKA

1. AnreOpa. 7 xiacc : yueb. aiis obmeoopaszoBat. opranuzaruii / FO. M. Konsirun,
M. B. Tkauésa, H. E. ®énopoBa u np. — M.: IIpocsemienue, 2018—2022.

2. Anrebpa. 8 kmacc : yueb. mis oomeoopazoBat. opranuzanuii / F0. M. Konsirus,
M. B. Tkauésa, H. E. ®énopoBa u np. — M.: IIpocsemienue, 2018—2022.

3. Anre6pa. 9 xnacc : yue6. myis 00meoopaszoBat. opranuzanmii / FO. M. Konsirus,
M. B. Tkauésa, H. E. ®énoposa u np. — M.: [Ipocsemienne, 2018—2022..

4. Anreopa. Pabouas Tetpans. 7 knacc. B 2 4. / FO. M. Konsrun, M. B. Tkauéga,
H. E. ®€noposa u ap. — M.: IIpocsemienue, 2018—2022..

5. Anrebpa. Pabouas terpanp. 8 kinacc. B 2 4. / FO. M. Kossirun, M. B. Tkauéna,
H. E. ®Enoposa u ap. — M.: I[Ipocsemienue, 2018—2022..

6. TkauéBa M. B. Anre6pa. Pabouas terpans. 9 knacc / M. B. Tkauéra, H. E.
®dénopoBa. — M.: IIpocsemenue, 2018.

7. TkauéBa M. B. AnreOpa. [{unaktnyeckue matepuansl. 7 kinacc / M. B. Tkauéna,
H. E. ®énoposa. — M.: [Ipocsemienue, 2018.

8. Tkauéra M. B. Anre6pa. lunaktuuyeckue matepuansl. 8 kinacc / M. B. Tkauéna,
H. E. ®énoposa, M. U. lllabynun. — M.: [Ipocsemenue, 2019.

9. TkauéBa M. B. Anrebpa. [{unaktnyeckue matepuansl. 9 knace / M. B. Tkauéna,
H. E. ®énoposa, M. U. lllabynun. — M.: [Ipocsemenue, 2019.

10. TkauéBa M. B. Anre6pa. Temarnueckue Tecthl. 7 kiacc / M. B. Tkauépa. —
M.: ITpocsemienue, 2019.

METOIUYECKUNE MATEPUAJIBI JIA YUUTEJIA
1. ®denepanbHbli TOCYJapCTBEHHBIM 00pa30BaTEeNbHBIA CTaHAApT OOIIEro

oOpa3oBaHHs.

2. AcmouioB A. T'. dopMupoBaHne YHUBEPCAIbHBIX YU€OHBIX IEUCTBUN B OCHOBHOM
mkoie. Cucrema 3amanuii / A. I'. Acmonos, O. A. KapabanoBa. — M.: IIpocsenienue,
2020.

3. baspun W. U. Crapunnsie 3amauu / U. W. baBpun, E. A. ®pudyc. — M.:
ITpoceemienune, 2020.

4. ITnuypun JI. ®@. 3a crpanuniamu ydyeoHuka anreopsl / JI. @. [Tuaypun. — M.:
ITpocemenne,2021.

5. INoia JIx. Kak pemats 3amauy? / Jx. [Totia. — M.: IIpocBemenne, 2021.

6. [Toita /. Marematuka u nipaBaonoo0usie paccyxnenus / JIx. [Toita. — M.:
[Tpocsemenue, 2019.

7. Ilona JIx. Marematuueckoe OTKpbITHE. PemeHne 3agad: OCHOBHBIE MOHSTHS,
usydenue u npenonasanue / Jix. [loria. — M.: [IpocBemenue, 2019.

8. Crpoiik 1. S. Kpatkuii ouepk uctopun matematuxu / J. 5. Ctpoiik. — M.:
Hayxka, 2018.

9. Tambizuna H. ®. Ynpasnenue nporeccom (popmupoBanusi 3Hanuii / H. .
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10. Iy6a M. FO. 3anuMarenbHble 3aJlaHWsl B OOYUYEHMHM MaTeéMaTHKe: KH. JJIs
yuutens / M. FO. llly6a. — M.: IIpocsemienue, 2020.



11. TkauéBa M. B. Anre6pa. Tematudeckue tecthl. 8 kiaacc / M. B. TkauéBa. —
M.: ITpocsemienue, 2020.

12. TkauéBa M. B. Anre6pa. Tematudeckue tecthl. 9 knacc / M. B. TkauéBa. —
M.: IIpocBemenue, 2017.

13. Anrebpa. Merognueckue pekomernmanuu. 7 xiacc / FO. M. Komsrun, M. B.
TkauéBa, H. E. ®énopora u ap. — M.: IIpocsemenue, 2017.
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[MU®POBBIE OGPA30OBATEJIbHBIE PECYPCBI U PECYPCbI CETU
NMHTEPHET

1. MunucrtepctBo obpazoBanus PD: http://www.infonnika.ru/; http://www.ed.gov.ru/;
http://www.edu.ru/.

2. OObpazoBaTenbHbBIN MHTEPHET-pecypc IS IIKOJIEHUKOB,
https://resh.edu.ru/subject/archived/12/5/ Ilemaroruueckass macTepckas, YpOKH B
Nurepuet u MHOT0€ Jpyroe: http://teacher.fio.ru.;

http://www.fcior.edu.ru;http://www.schoolcollection.edu.ru/ 3. Bcepoccuiickuii
obOpaszoBarenbHbii  mnpoekT.https://xn--hladlhdnlo2c.xn--plai/  5.Kupunia wu
Medomus: http://mega.km.ru.



6 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Criennanu3upoBaHHass MeOelb W TEXHHYSCKHME CpeACcTBa OOydeHwUs,
CITy>Kalue JJis TpecTaBieHne ydaeOHoi mHpopManuu: ydeOHas mebOenb, T0cKa,
WHTEPAKTHBHAS JOCKAa, MHCTPYMEHTHI IS pabOThl y4eHWKA y JOCKH (JIMHEHKH
pasHOW JUIMHBI, TPAHCIOPTHP, IHMPKYJb, YTOJIBHHKH), JIEMOHCTPAIMOHHBIA W
pa3fgaTovyHbli  HAOOPHl  IUTAHUMETPHYECKHX  TEJ, JEMOHCTPAIlMOHHBIA |
pa3gaTouHblii HAOOPBI CTEPEOMETPHUECKUX TEJ, MYJIBTUMEAUUHBIA TMPOEKTOP,
HOYTOYK C BBIXOJIOM B «IHTEpHETY.

KabuHeTr OCHaIlleH KOMIUIEKTaMH HArjsIIHBIX TOCOOWH, KapT, Y4eOHBIX
MaKeTOB,  CICIHAJIBHOTO  OOOPYJOBaHHUsS,  OOCCICYMBAIOIINX  Pa3BUTHE
KOMIIETEHIIMI B COOTBETCTBUH C IMIPOrPaMMOIi OCHOBHOT'O O0IIIET0 00pa30BaHHSI.



