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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sIBJIIETCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa3oBaHMUS:
OHa oOecreuynBaeT HU3y4YeHUE APYTHX AUCIUIUIMH, KaK €CTECTBEHHO-HAYyYHOTO, TaK U
T'YMaHUTAPHOTO IUKJIOB, €€ OCBOCHHE HEOOXOAMMO ISl MTPOJIOJKEHHsT 00pa30BaHus U B
NOBCEAHEBHOM ku3HU. Pa3Butne y o0O0y4aromuxcss Hay4YHBIX [MPEACTABICHUM O
POUCXOXKJEHUN W CYIIHOCTU airedpandeckux abcTpakimii, crnocode OTpakeHUs
MaTEMaTUYECKONM HAyKOW SIBIEHUH M TMPOIIECCOB B NPHUPOAEC W OOIIECTBE, POJIU
MaTeMaTUYeCKOTO0 MOJCIMPOBAHUS B HAYyYHOM IMO3HAHWU W B TPAKTHUKE CIIOCOOCTBYET
(hOpMHUPOBAHUIO HAYYHOTO MHPOBO33PCHUSI M KAauyeCTB MBIINUICHHS, HEOOXOIUMBIX IS
ajanTai B COBpEMEHHOM IMdpoBoM obOmiecTBe. M3yueHnne anreOpsl obOecrieuynBaeT
pa3BUTHE yMEHUS HaOJII0JaTh, CPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBINUICHUS, CIOCOOHOCTH apTyMEHTUPOBAHHO OOOCHOBBIBATH CBOH
JNEUCTBUSL U BBIBOABI, (OpMYyIUpOBaTh yTBepkAcHUA. OCBOCHHE Kypca aireOpsl
o0OecreuynBaeT pa3BUTUE JIOTUYECKOTO MBIIUICHUS OOYYalOlIUXCS: OHU HCIOIb3YIOT
JNEAYKTUBHBIE W WHIYKTUBHBIC pPACCYXXJEHHUs, OOOOIIeHHEe U KOHKPETH3AIUIO,
abcTtparupoBanue U aHanoruto. OOydeHue anredpe npeArnojaraeT 3HauuTeIbHbIN 00bEM
CaMOCTOSATENbHON JIeATeTbHOCTH O00YYalOlUXCsl, MOATOMY CaMOCTOSITEIbHOE PEIICHUE
3a/1ay SBJISIETCS pean3aluei AesiTeIbHOCTHOTO IPUHITUIA O0yUeHUS.

B cTpyktype mporpammbl ydeOHOTro Kypca «Anredpa» i OCHOBHOTO OOIIETO
oOpa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOIUYECKUE JIMHUMU:
«Hucna v BEIYUCICHUS», «AreOpandeckue BhIpaKCHUS Y, « Y paBHEHUS U HEPABEHCTBAY,
«Dyuknuny. Kaxnas u3 3TUX CcoJepkKaTeIbHO-METOIUYECKUX JMHUNA pa3BUBAETCsS Ha
MPOTSKEHUU TPEX JIET U3YUYEHUsI Kypca, B3aUMOJICUCTBYS C IPYTMMHU €ro JuHusMmu. B
X0JI€ U3YUYEHMsI Yy4EOHOro Kypca O0OydaronuMcsl MPUXOJMUTCS JIOTMYECKU PACCYKIaTh,
HCIIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIM S3bIK. B CBA3M C 3TUM B MporpamMmy
y4eOHOT0 Kypca «Anredpa» BKIHOYEHBI HEKOTOPBIE OCHOBBI JIOTUKH, MTPECTABICHHBIEC BO
BCEX OCHOBHBIX pazjeliax MaTeMaTHYeCKOTOo OoOpa3oBaHMs U  CIIOCOOCTBYIOIIHE
OBJIAJICHUIO OOYYarONIMMHUCA OCHOB YHUBEPCAJHLHOTO MAaTEMAaTHYECKOTO  S3bIKA.
ConepxaTeIbHON U CTPYKTYPHOM OCOOCHHOCTBIO YUEOHOTO Kypca «Anredpa» sSBIIEeTCS
€ro UHTETPUPOBAHHBIN XapakKTep.

Conepxxanue TuHUU «YucClia U BBIYUCICHUS CITY>KUT OCHOBOW IIJIsl JaJIbHEUIIIETO
M3Y4YEHUSI MATEMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYArONIUXCS JIOTHYECKOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHS TOJB30BATHCS  QITOPUTMAMH, a TaKXKe
MPUOOPETCHUIO TPAKTUUYECKUX HABBIKOB, HEOOXOAUMBIX ISl TOBCEIHEBHON >KU3HHU.
Pa3BuTre MOHATHS O 4YMCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs CBSI3aHO C
pallMOHAJILHBIMA M UPPAIMOHAIBHBIMU 4YHCIaMHU, (HOPMUPOBAHHEM MPEACTABICHUM O
NEeWCTBUTEILHOM YHCIIe. 3aBEpIICHUE OCBOCHUS YMCIOBOM JIMHUU OTHECEHO K CpeHEMY
o01emMy 00pa30BaHMUIO.

Conepxanue JBYX aireOpanuecKux JUHUN — «AJreOpandeckue BhIpaKEHUS» U
«YpaBHEHHSI W HEPABEHCTBA» CMOCOOCTBYeT (POPMHUPOBAHUIO Yy OOydYaIOIIHUXCS
MaTeMaTUYECKOro arrapara, He0OX0AUMOro ISl PEIICHUs 3a7ja4 MaTEeMATUKH, CMEAKHBIX
MPEAMETOB M TPAKTUKO-OPHUEHTHUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3zoBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT PAITMOHAIBHBIX BBIPAKCHUM.
Anrebpa JeMOHCTpHpPYET 3HAauY€HHWE MATEMATHKH KaK s3bIKa JUIsl TIOCTPOCHUS
MAaTEMATUYECKUX MOJIECIIEH, OMKUCAHUS MPOLECCOB U SIBJICHUN pealbHOTO Mupa. B 3amaum
oOydeHus anredpe BXOIAT TaKKe MalbHEUIee Pa3BUTHE AITOPUTMUYECKOTO MBITTUICHHUSI,
HEO0OXOIMMOIr0, B YAaCTHOCTH, JJI OCBOCHMS Kypca HWH(OpMATUKHU, U OBJIAJICHUE



HaBbIKAMHU JEIYKTUBHBIX paccyxiaeHuid. IlpeoOpazoBanue CHUMBOJBHBIX (OpM
CHOCOOCTBYET Pa3BUTHIO BOOOPAKEHHUSI, CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxxanue (QyHKIIMOHAIBHO-TPa(UYECKONH JIMHUM HAIEJIEHO Ha IMOJIy4YeHHE
o0y4aromuMucs 3HaHUM O (YHKUIMAX KaK BakKHEHIIEH MaTeMaTWYecKOW MOJIENH IS
ONMCAHWSA W HCCIEJOBAHUS PA3HOOOpPA3HBIX IPOLIECCOB U SABICHUA B TpUPOAE U
obmectBe. M3yyeHne marepuana CIOCOOCTBYET PA3BUTHIO y OOYYArOMIMXCS YMEHHUS
MCIIOJIb30BaTh Pa3IMYHbIC BBIPA3UTENIbHBIE CPEICTBA SI3bIKA MAaTEMAaTUKU — CIOBECHBIE,
CHUMBOJIMYECKHE, TpaduuecKkre, BHOCUT BKJIaa B (POPMHUPOBAHUE MPEICTABICHUI O POJIH
MaTEMaTHKHU B Pa3BUTHH LUBUIU3AIUU U KYJIbTYPHI.

CornacHo yuebHOMY IJIaHy B 7-9 Kiaccax u3ydaercs yuyeOHbBIN Kypc «Anredpay,
KOTOPBI BKJIIOYAET CJEIYIOIIME OCHOBHBIE pa3leibl conaepkanus: «Yucma wu
BBIUUCICHUS», «ANreOpandecKkue BBIPAKEHUS», «YpaBHEHUS W  HEPABEHCTBAY,
«DOyHKIIUN.

Ha uzydenne yueOHOro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102
yaca (3 gaca B Hezieln0), B 8 kiacce — 102 gaca (3 gaca B Hezento), B 9 kinacce — 102 yvaca
(3 gaca B HezenO).



COILEPKAHUE OBYUYEHUA
7 KIIACC

Yucya 1 BbIYHCICHUSA

JpoOu OOBIKHOBEHHBIE U IECATUYHBIE, IEPEXO]T OT OJHOU (POPMBI 3aIMCH Apo0eH K
npyroi. IloHATHE panMOHANBHOIO 4YMCIA, 3alUCh, CPABHEHUWE, YIOPALOYMBAHUE
palMOHANIbHBIX YHKcel. ApU(PMETHYECKHE JEHCTBUS C PalUOHAIBHBIMU UHCIAMHU.
Pemenue 3anay u3 peaabHON MPAKTUKU Ha YacCTH, HA APOOU.

CreneHb ¢ HATYpaJIbHBIM [TOKa3aTelIeM: ONpeAeIIeHHE, TPeoOpa30BaHNEe BbIPAKECHUI
Ha OCHOBE OMpEJEICHUS, 3aMUCh OOJIBIINX uncen. [IporeHTsl, 3anuch MpoOLEeHTOB B BUJIE
IpoOu U ApoOM B BHJIE IPOLEHTOB. TpU OCHOBHBIE 3a/1a4M HA MPOLICHTHI, pEIIEHUE 3a/1a4
U3 PEAIBHOU MPAKTUKH.

[IpruMeHenne NPU3HAKOB JEIMMOCTH, PA3JIOKEHUE HA MHOXKHUTENM HATypPaJbHBIX
qucel.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE IpsIMasi U 0OpaTHAsI IPOTOPLIMOHAIBHOCTH.

AJire0panvecKue BbIPAKEHUS

IlepeMeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAKEHUA C IIEpeMEHHOW. JlomycTumble
3Ha4YeHUs1 IepeMeHHbIX. lIpencraBineHue 3aBUCUMOCTHM MEXKIY BEIMYMHAMU B BUIE
¢opmyinbl. Berumcnenuss no ¢opmynam. IIpeoOpa3oBanue OyKBEHHBIX BBIpaXKECHHI,
TOKJECTBEHHO paBHBbIC BBIPAXKECHMs, MpaBUiIa NPeoOpa3oBaHUS CyMM U IPOU3BEACHUH,
IpaBuiia paCKpbITUS CKOOOK M MPUBENECHUS MOJOOHBIX CIIaracMbIX.

CBONCTBA CTENEHU C HATYPAIBHBIM MOKA3aTEIEM.

OnHowrensl W MHorouwieHbl. CreneHb MHorowieHa. CliokeHne, BBIYUTAHUE,
YMHOXEHHE MHOTOWIEHOB. DOpMynbl COKpPAIEHHOTO YMHOKEHMS: KBAaApaT CyMMBbI U
KBagpaT pasHocTu. @PopMmyna pa3HOCTH KBaapaToB. Pa3nokeHWe MHOTOYIEHOB Ha
MHOHUTEJIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHe, KOpEHb YypaBHEHHUS, IpaBWia MNpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCWIBHOCTb YPaBHEHUH.

JIuHeHOEe ypaBHEHHUE C OJJHOM MEPEMEHHOM, YUCIIO KOPHEN JINHEMHOIO YPaBHEHUS,
pelIeHre JTMHENHBIX ypaBHEHUI. CocTaBIeHNEe ypaBHEHUH 10 YCIIOBUIO 3a/1a4yu. Pemenne
TEKCTOBBIX 337124 C [IOMOILBI0 YPAaBHEHUH.

JIluneiiHoe ypaBHEHHE C JByMs NepeMeHHbIMH M ero rpadux. Cuctema IBYX
JMHENHBIX YpaBHEHHUM C ABYMs MEpEMEHHbIMU. PeleHue cucreM ypaBHEHUH CocoOOM
MOACTAaHOBKU. [ IpuMepsI pelieHns: TEKCTOBBIX 3a/1a4 ¢ TOMOLIBI0 CUCTEM YPABHEHHI.

DyHKUNHA

Koopaunara Toukn Ha npsiMoi. UncioBble MPOMEKYTKH. PaccTossHrE MeXy NBYyMs
TOYKaMU KOOPJAMHATHOU IPSIMOM.

[IpsimoyronbHas cuctema koopaunat, ocu OX u Oy. Abciucca U opuHaTa TOUYKU
Ha KOOpIWMHATHOW Tuiockoctu. [Ipumepsr rpadukoB, 3amaHHBIX Gopmyiaamu. UreHue
rpadukoB peanbHbIX 3aBucuMocTed. [lonsitue pynkuuu. I'padux Pynkumn. CpoiicTBa
¢bynkuuii. Jluneitnas ¢ynknus, e€ rpaduk. ['paduk dynknuu y = |X|. I'paduueckoe
pelIeHre JTMHEUHBIX YPABHEHUNA U CUCTEM JIMHENHBIX YPABHEHUM.

8 KUIIACC

Yucsia ¥ BIYMCICHUSA

KBanpatnslii kopens u3 uucna. [lonsatue 06 uppanmonansHoM ducie. [lecsaTuunble
npUOIMIKEHUST UPPALMOHANIbHBIX yuces. CBoiicTBa apu(METHYECKUX KBAaJPATHBIX KOPHEH



U HUX INPUMEHEHHE K MpeoOpa30BaHHUIO YHUCIOBBIX BBIPAKEHUNA W BBIYHCICHUSAM.
JlercTBUTEIbHBIC YUCIIA.

Crenens ¢ nensIM nokasaresneM U e€ cporictBa. CTaHaapTHas 3alUCh YHUCIIA.

AJireOpandecKue BbIPaKeHUSA

KBagpatHbIil TpEXWIEH, Pa3I0KEHNE KBAAPATHOTO TPEXWICHA HA MHOKHUTEIH.

Anrebpanueckast 1poos. OCHOBHOE CBOMCTBO anredpamdeckoil npodu. CroxxeHue,
BbIUUTAHUE, YMHOKEHUE, [IEJICHUE anredpandyeckux apooeil. PalinoHanbHble BEIpaKEHUS U
UX [peoOpa3oBaHuE.

YpaBHeHMs U HEPABEHCTBA

KBanpatHoe ypaBHeHHe, (opMylia KOpHEW KBaapaTHOTO ypaBHeHHs. Teopema
Buera. Pemenne ypaBHEHMM, CBOMSIIMXCS K JIMHEHMHBIM W KBaApartHbIM. [Ipocrenimme
JTpOOHO-palMOHATILHBIEC YPABHEHUS.

['padmyeckas uHTEpHpeTanysi ypaBHEHUH C JBYyMsI TEPEMEHHBIMH M CHCTEM
JIMHEWHBIX YPABHEHUU C ABYMs IIEpEMEHHBIMU. [[puMephl peleHns: CUCTEM HEJIMHEWHBIX
YPAaBHEHUMU C IBYyMs IIEPEMEHHBIMMU.

Pemenuie TeKCTOBBIX 3a/1a4 aare0panyeckuM crocoooM.

UucnoBele HEpaBEHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OJHOW IIEPEMEHHOM.
PaBHOCWJIBHOCTE HEPABEHCTB. JIMHEWHbBIE HEPABEHCTBA C OAHOW IepeMeHHOU. CUCTeMBI
JIMHEWHBIX HEPABEHCTB C OJIHOU IIEPEMEHHOM.

DOyHKUUHA

[lonstue ¢ynkuuu. OO6nacTh omnpeAeneHUuss U MHOXKECTBO 3HAUYECHUN (YHKIUH.
CrniocoObI 3aaHus PyHKIMIA.

I'padux ¢pynkuuu. Yrenue cBoicTB pyHkuuu no e€ rpaduky. IIpumeps! rpadukos
(GYHKUHNA, OTpaXKaoIKX PEeAIbHbIE MPOLECCHI.

@OYHKIMHU, OMUCHIBAIOUIUE MPSAMYIO U OOPaTHYIO IPONOPLUOHAIBHBIE 3aBUCUMOCTH,
nx rpabuxu. Oynximn y = X2, y = X3, Y = VX, y=|x|. [padudeckoe perieHue ypaBHeHHH 1
CHCTEM YpaBHEHUM.

9 KUIIACC

Yucia 1 BbIYUCICHUSA

PanmonaneHple uKcia, UpPpAlUOHAIbHBIE YHCIA, KOHEUHblE U OECKOHEUHbIE
JecATUUHbIe ApoOU. MHOXKECTBO NEHCTBUTENBHBIX YHCEN, NEHCTBUTENIbHBIE YMCia Kak
OEeCKOHEYHBIE JIeCATUYHbIE JpoOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEX]Y
MHOKECTBOM JICMCTBUTEIIbHBIX YACEN U KOOPAUHATHOWN MPSIMOU.

CpaBHeHHEe  JIGHCTBUTENBHBIX  4YHCeN,  apuMeTHyeckue  JIEHCTBUS  C
JNEWCTBUTEIBLHBIMU YUCIIAMU.

Pa3mepsl  OOBEKTOB  OKPYXAIOLIEr0 MHpa, JUIMTEIbHOCTh IPOLIECCOB B
OKpY>KaroIleM MUDE.

[Tpubnnx€HHOE 3HAYEHUE BEIMYMHBI, TOYHOCTD NMPpUOIMKeHns. OKpyTJIeHHE Ynced.
IIpyuknKa 1 OLIEHKA pe3yJIbTaTOB BHIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JInneniHoe ypaBHEHME. Pemenne ypaBHEHUM, CBOASAIIUXCS K IMHEUHBIM.

KBagpaTtHoe ypaBHeHue. PemieHne ypaBHEHHU, CBOIAIIMXCSA K KBAJIPATHBIM.
buxBagpatHoe ypaBHeHue. lIpumepsl pelieHuss ypaBHEHUM TpPETbE U YETBEPTOU
CTEIIEHEU PA3JI0KEHUEM HA MHOKUTEIIN.

Pemenne npoOHO-pallMOHalIbHBIX ypaBHEHHUI. PelleHne TEKCTOBBIX —3ajad
aIre0panyecKuM METOJIOM.

VYpaBHeHHe ¢ JByMS TEpeMEHHbIMH U ero rpa¢uk. Pemenue cuctem naByx
JIMHENHBIX YPAaBHEHUH C IByMs IIEpEMEHHBIMU. PenieHue cuctem AByX ypaBHEHMM, OJHO



U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpPOM cTemeHu. ['paduueckas HHTEpHpeTaIUs
CHUCTEMBI YPABHEHUH C JIByMSI IEPEMEHHBIMU.

Perienune TeKCTOBBIX 3a/1a4 aNredpandecKuM CIocoOoM.

UucnoBble HEPAaBEHCTBA M UX CBOWMCTBA.

Pemienne nMHENMHBIX HEPABEHCTB C OJHOW IIEPEMEHHOW. PemeHne cucrem
JUHEWHBIX HEPABEHCTB ¢ OJHOUN mepeMeHHoM. KBanpaTHbie HepaBeHCTBa. ['paduueckas
MHTEPHIPETALIUS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMU.

DOyHKUUHA

KBagpatnunas gynkius, e€ rpaduk u cBoiicta. [lapabona, KoopaArHATHI BEPITHHBI
napaboJIbl, 0Ch CHMMETPHH 1TapadoJIbI.

Ipaduxu dymxmmit: ¥ = kx, y = kx + b, y = k/x, y = x3,y =X, y = |X| , u ux
CBOMCTBA.

YucaoBble M0CJIe10BATEILHOCTH M MPOTPeCcCUH

IlonsaTe  YMCIOBOM  MOCHENOBATEILHOCTH. 3aJaHHE  IMOCJICIOBATCILHOCTH
peKyppeHTHOM hopmyoit u popmyIioit N-ro ujeHa.

Apudmernueckass W reoMeTrpuueckas mporpeccur. Dopmynbl  N-TO  YJeHA
apu(hMETHIECKON U TEOMETPUIECKOM MTPOTPECCU, CYMMBI IEPBBIX N YICHOB.

N3obpakeHne 4aeHOB apu(METHIECKON M reOMETPUUYECKOM MPOTPecCHil TOUYKaMu
Ha KOOPAMHATHOM IIJIOCKOCTH. JIMHEHHBIA M SKCIOHEHIUAIbHBIM pocT. CloXKHBIE
MIPOLICHTBHI.



IINIAHUPYEMBIE  PE3YJIbTATbBI OCBOEHHUA  IPOI'PAMMDBI
YYEBHOTI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTrpaMMbl Y4eOHOTO Kypca «AmnreOpay
XapaKTepU3yrTCA:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM HHTEpeca K MPOLUIOMY M HACTOAIIEMY POCCHICKOW MaTEMAaTHKH,
LHEHHOCTHBIM OTHOILLIEHHEM K JIOCTMKECHHSIM POCCUKMCKUX MAaTEMAaTUKOB U POCCHICKON
MaTeMaTU4YECKOM IIKOJIbI, K HMCIOJIb30BAHUIO 3TUX JOCTMKEHH B JPYTrUX HayKax M
NPUKIAIHBIX chepax;

2) rpa;kIaHCcKoe ¥ 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO 00S3aHHOCTEN Ipak/laHWHA U pPeau3aliy €ro npas,
MPEACTABICHHEM O MAaTEMaTUYECKUX OCHOBaX (PYHKUIMOHUPOBAHMS  PA3IUUHBIX
CTPYKTYP, SBJICHU, IPOLEAYP TPAXKAAHCKOTO O0IIeCTBa (HapuMep, BBIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXJIEHHMIO 3THYECKMX IMpOOJIEM, CBA3aHHBIX C MPaKTUYECKUM
MPUMEHEHUEM JIOCTH)KEHHM HAyKd, OCO3HAHHMEM Ba)XXHOCTU MOPAIbHO-3TUYECKUX
MPUHIUIIOB B JAESTEIBHOCTU YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HA AaKTHUBHOE YYacTHE B PEIICHMH IPAKTHYECKUX  3a7ad
MaTeMaTUYeCKOM  HANpaBJICHHOCTH, OCO3HAHUEM  BAXXHOCTH  MaTE€MAaTHYECKOIO
oOpa3oBaHMsI Ha TMPOTSHDKEHUM BCEH JKM3HU JUIS  YCIEIHON TMpodeccruoHaIbHOM
JESTeIbBHOCTY M Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM HHAMBUAYAIbHOM TPAaeKTOPUM OOpa30BaHUS W KU3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTH4eCcKOe BOCIIUTAHME:

CIOCOOHOCTBIO K  SMOLMOHAJIBHOMY M 3CTETHMYECKOMY  BOCIHPHUSATHIO
MaTeMaTU4ecKnuX OOBEKTOB, 3a/ay, pELIEHUN, paACCYXKACHUH, YMEHUIO BHUJACTbH
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTaluuMel B  JEATETbHOCTH HAa  COBPEMEHHYIO CHUCTEMY  HAy4YHBIX
MpeICTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX pAa3BUTHS YEJIOBEKa, MNPUPOILI U
oOmiecTBa, MOHMMAHMEM MAaTEMaTHYECKOW HayKh Kak cdepbl 4YeloBe4YeCKOH
NEeATENbHOCTH, 3TallOB €€ pa3BUTHS W 3HAYUMOCTH JUIsl Pa3BUTHUS LMBHIN3ALUH,
OBJIAJICHUEM SI3BIKOM MAaTeMaTUKM M MaTeMaTHYECKOM KyJIbTYpOl KakK CpEeICTBOM
MIO3HAHWS MHpa, OBJAJACHUEM IPOCTEHINMMHM  HAaBBIKAMH  HCCIENOBATEIbCKOM
NEeSATENbHOCTH;

6) ¢usuyeckoe BocnUTaHME, (POPMHPOBAHUE KYJbTYPbI 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJyYms:

TOTOBHOCTBIO IPUMEHATh MATEMATUYECKUE 3HAHUS B MHTEPECAX CBOETO 30POBbS,
BEJICHUsI 3JI0pOBOTO 0O0pa3a >KU3HU (3710pOBOE NUTAHUE, COATAaHCUPOBAHHBIA PEKUM
3aHATHI U OTIIbIXA, peryisipHas Gpusndeckas akTUBHOCTH), COPMUPOBAHHOCTHIO HaBbIKA
pednexkcun, MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKoro jkKe IpaBa Jpyroro
YEJI0BEKA;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

OpUEHTalUuell Ha MPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM I pelleHus 3a1ad B
00JacTU COXPAHHOCTU OKPY>KAIOLIEH Cpepl, MIAHUPOBAHUS MOCTYNKOB U OLEHKU HX



BO3MOXXHBIX TIOCJEACTBUN [UJISI OKPYXAroIIeW Cpeabl, OCO3HAHMEM TJI00alIbHOTO
XapakTepa 3KOJOTHYECKUX MPoOieM U IMyTeil UX peleHus;

8) apmanranMsa K HM3MEHAKIIMMCH YCJIOBUSAM COLUUHAJBHOM U NPHPOAHON
cpeabl:

TOTOBHOCTBIO K JACHCTBUSIM B YCIOBHUSAX HEONPEACIEHHOCTH, MOBBILICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 NPAKTUYECKYIO IEATEIIBHOCTb, B TOM YHCIIE YMEHHUE
YUUTBCSA y JIPYTUX JIOJEH, MpUOOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIC 3HAHUS,
HABBIKHA U KOMIIETCHILIUH U3 OIIbITa IPYTHUX;

HEOOXOMMOCTBIO B (DOPMHPOBAHUM HOBBIX 3HAaHUH, B TOM 4Hclie (POPMYIMPOBATH
UJIeH, MOHITHSI, TUIIOTE3bl 00 0OBEKTAX U SIBJICHUSX, B TOM YUCJIE paHEE HEU3BECTHBIX,
OCO3HaBaTh Je(UIUTHl COOCTBEHHBIX 3HAHWM M KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAlMI0, BOCIIPUHHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOUIMI KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIE PEIICHUS
U AeicTBuUs, (OPMYIUPOBATH U OLEHUBATH PUCKU U MTOCIENICTBHS, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIE 1eiCTBUA

ba3oBble 1oruyecKkue 1ecTBUA:

o BBIABJISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIE NPU3HAKA MAaTEMATHYECKHUX
OOBEKTOB, MOHITHH, OTHOIIEHUH MEXIY MOHATUAMHU, (POPMYJIUPOBATH OIpPENETICHUS
NOHSTHUM, YCTAHABIMBATh CYIIECTBEHHBIH MNPU3HAK Kilaccu(UKaluu, OCHOBAaHUS MJis
00001IEHNS U CPaBHEHUS], KPUTEPUH ITPOBOAMMOIO aHAJIN3a;

o BOCIIpUHUMATh,  (HOpPMYyIUpOBaTh U  MpPeoOpa3oOBHIBATH  CYXKICHUS:
YTBEPJUTEIbHbBIC U OTPUIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;
o BBISIBIIATh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U 17}

npoTuBopeyrsi B (akTax, JaHHBIX, HAONIONCHUSIX W YTBEPXKICHUSX, Mpe/jararb
KPUTEPHUH JIJIS BBISBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA;

o JienaTh BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTHMKU, JACIYKTUBHBIX H
WHYKTUBHBIX YMO3AKIIOUCHHUH, YMO3aKIFOUSHHH 110 aHAJIOTHH;

o pazOupaTh JOKa3aTeIbCTBA MATEMATHUYECKUX YTBEPKIACHHUM (TMpsSMbIE U OT
MIPOTUBHOTO), IPOBOJUTH CaMOCTOSITEIIEHO HECJIOJKHBIE JI0Ka3aTeNbCTBA
MaTeMaTH4ecKnX (DaKTOB, BBICTpaMBaTh aPTyYMEHTAIIMIO, TPUBOAUTH TPUMEPHI H
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

o BBIOMpATh CcHoco0 pemieHus y4eOHOM 3ajaud (CpaBHHMBATh HECKOJBKO
BApUAHTOB PEIICHUsA, BHIOMpATh HanOoJiee MOAXOMSIIUNA C YYETOM CaMOCTOSTEIHHO
BBIJICTICHHBIX KPUTEPUEB).

ba3oBble uccienoBaregbcKue 1eHCTBUA:

o MCIIOJIh30BaTh BOMPOCHI KAaK HCCIEAOBATEILCKUNA HHCTPYMEHT TMO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIOIINE MPOTUBOPEUUE, MPOOIEMY, CAMOCTOSTEILHO
yCTaHaBIMBAaTh MNCKOMOE M JaHHOE, (pOpMHpOBATH THIOTE3Y, apryMEHTHPOBATh CBOIO
MO3UIMI0, MHEHHE;

o OPOBOJUTH IO CaMOCTOATENbHO COCTABJICHHOMY IUUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJNBIIOE  HCCIENOBAaHME IO  YCTAaHOBIEHUIO  OCOOEHHOCTEU
MaTeMaTU4eCKOro 00bEeKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;

o CaMOCTOSITENILHO (OPMYITUPOBAaTh 000OIEHUSI U BBIBOJBI MO pe3yibTaTam
POBENEHHOIO HAOIO/IEHUS, HMCCIEIOBAaHUs, OIEHUBATH JIOCTOBEPHOCTh IMOJTYYEHHBIX
pe3yJbTaTOB, BBIBOJOB M O000IICHUH;



o IIPOTHO3MPOBATh BO3MOYKHOE PA3BUTHE IMpOILECCa, a TAKXKE BbBIABUIATh
MIPEANOJIOKEHNS O €r0 PA3BUTUU B HOBBIX YCIIOBHSIX.
Pabora ¢ undopmanmeii:

o BBISIBJISITH HEJOCTATOYHOCTh M HW30BITOYHOCTh HH(OpPMALMM, JaHHBIX,
HEOOXOUMBIX JUJISl pELICHMS 3a4a4H;

o BbIOMpaTh, aHAIW3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH
WH(GOPMALIMIO Pa3INYHbIX BUIOB U (YOPM MPEICTABICHHUS;

o BbIOMpaTh (QopMy TMpeACTaBICHUS HHPOPMAIMH U HIUTIOCTPUPOBATH
pelaeMble 3a/1a4i CXeMaMu, TuarpaMMaMu, HHON TpaduKoil 1 UX KOMOWHAIUSIMU;

o OLICHMBATh HAAEKHOCTh HMH(POPMAIMM MO KPUTEPUSIM, MPEI0KSHHBIM

YUUTENEM WIN CPOPMYIUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHSA:

o BOCIPUHUMATh U (POPMYIUPOBATH CYX ACHUS B COOTBETCTBUU C YCIOBHUIMHU
U LEJISIMA OOILEHHUS], ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U
IMACbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAY PELICHUS 3aJadyd, KOMMEHTHUPOBATh
ITOJyYEHHBIA PE3yJIbTaT;

o B X0Jie 00CYKJIEeHUs 3aJ1aBaTh BOIPOCHI 110 CYLIECTBY OOCYXkIaeMOH TEMBI,
npo0JieMbl, pelaeMol 3a7aud, BBICKA3bIBaTh MJIEW, HALCJICHHbBIE HA MOUCK pELIEHHUS,
CONIOCTABIATH CBOM CYXACHUA C CYXKICHUAMH JPYIMX YYaCTHUKOB JHUajora,
OoOHapyXMBaTh pa3jIMyUe U CXOJCTBO MO3ULUH, B KOPPEKTHOU popMe (popMyIrpoBaTh
pa3HoOrIacus, CBOU BO3PAXKEHNU,

o IIPEACTABIATh PE3YIbTAThl PEIICHUS 3aa4M, SKCIIEPUMEHTA, UCCIIEA0BaHu,
MIPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUIEHUS C YYETOM 3ajay
MPE3EHTALUN U OCOOEHHOCTEN ayIUuTOpUY;

o MOHUMATh W WCIIOJIH30BaTh MPEUMYINECTBA KOMAaHAHOW W WHIWBHIYyTBHOU
pabOThI IPU PEIICHUH YYEOHBIX MATEMAaTHUYECKUX 3a71aY;
o NPUHUMATh IIeJIb COBMECTHOM NEATEIbHOCTH, IUIAHUPOBATH OPraHU3aIIUIO

COBMECTHOM pabOThI, paclpeesTh BUbI padoT, JOTOBAPUBATHCS, OOCYKIATh MPOLIEeCC
U pe3yiabTaT paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;

o y4acTBOBaTh B TIPyNHoBbIX ¢opMax padoTel (oOcyxkaeHus, OOMeH
MHEHUSIMH, MO3TOBbIE IITYpMbl M JApPYTHE), BBINOJHIATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCUCTBUS C APYTMMH YJIEHAMU KOMaH[Ibl, OLIEHUBATH KAaue€CTBO
CBOETO BKJIaJa B OOMIMH MPOIYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM YYaCTHUKAMHU
B3aMMOJECHUCTBUA.

PerynsiTuBHBIC YHHBepcaJbHbIe yueOHbIe NeiCTBUSA

Camoopranuzamnus:

. CaMOCTOATENIbHO COCTAaBIIATh IUJIaH, aJTOPUTM pELIEHUs 3a1adu (WM €ro
4acTh), BBIOUpATh CMOCOO pelieHus C y4ETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTBHI PELICHUN C Yy4ETOM
HOBOI MH(pOpMALIUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJLJIEKT:

J BJAJI€Th CIOCO0aMU CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOLiecca U pe3yibTaTa
pelIeHns MaTEMAaTUIECKOM 3a1a4u;
o IIPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPU PELICHUHN 3a/1a4H,

BHOCUTH KOPPEKTHUBBI B JIEITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HaWJIEHHBIX
OIIUOOK, BBISIBJIEHHBIX TPYIHOCTEH;



o OLICHMBATh COOTBETCTBUE PE3YyJIbTATA ACATEIBHOCTH MOCTABICHHOM LIEIH U
YCIOBUSIM, OOBSACHATH NPUYMHBI JOCTHKCHHS WIM HEIOCTHKEHHUS LEeJIH, HaXOAWUTb
olnOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K kxoniy o0ydyenust B 7 Kiaacce 00y4yaroUIUiiCcs MOJyUUT CIACAYIOLUIUE ITPEIMETHBIE
pE3yNbTATHL:

Yuciia 1 BbIYHCICHUSA

BbInonHATE, cOueTast yCTHbIE U MUCbMEHHBIE IPUEMBI, apU(PMETUUECKHUE ICHCTBUS
C pallMOHAJIbHBIMU YHCIIAMHU.

HaxoauTs 3Ha4eHMs YUCTIOBBIX BBIPAXKEHUI, IPUMEHATh PA3HOOOPA3HBIE CLIOCOObI
Y IPUEMBI BBIUMCIIEHUS 3HAYEHUN TPOOHBIX BBIPAXKEHUI, COAEPKAIUX OOBIKHOBEHHBIE U
JECATUYHBIE JPOOH.

[lepexoguTe OT omHOM (HOPMBI 3aMKMCH YUCET K JApPYyrod (mpeoOpa3oBHIBATH
JECATUYHYIO TpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHYHYIO, B YACTHOCTU B
OECKOHEUHYIO IECATUYHYIO APOOB).

CpaBHUBAaTh U YIOPSIOYUBATH PALIMOHAIBHBIE YHCTIA.

OKpyrasTh yncIa.

BBINTONIHATE NPUKUAKY W OLICHKY pE3ysibTaTa BBIYMCICHHUM, OLEHKY 3HAYEHUU
YUCJIOBBIX BBIPAKECHUN. BBINOMHATE JEHCTBHA €O CTENEHSAMU C HaTypalbHbIMU
IIOKAa3aTeIIMH.

[IpuMeHATh NpPU3HAKU JEIUMOCTH, Pa3JIOKEHUE HAa MHOMKHUTEIM HaTypajbHBIX
YHUCEl.

PemaTte NpakTUKO-OPUEHTHPOBAHHBIE 3a/Jaud, CBA3aHHBIE C OTHOLUEHUEM
BEJIMYMH, MPONOPLUUOHATBHOCTbIO  BEJIMYMH, MPOLEHTaMH, HHTEPIPETUPOBATH
pe3ynbTaThl peHieHus 3aJady C Y4YETOM OrpaHUYEHMU, CBSI3aHHBIX CO CBOWCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AsiredOpanvyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpanvyeckyr0 TEPMUHOJIOTHUIO M CUMBOJIMKY, MPUMEHATH €€ B
IIPOLIECCE OCBOEHMS Y4eOHOr0 MaTepuaia.

Haxoauth 3HaueHHs OyKBEHHBIX BBIPDAKEHUH TMpU 33JaHHBIX 3HAUYECHHUAX
MIEPEMEHHBIX.

BremonusaTe npeoOpa3oBaHUs 1LIEJIOTO BBIPAKEHUS B MHOTOWIEH MPHUBEACHHUEM
MOI00HBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BBITTONHATE YMHOKEHHE OJHOWIEHA HA MHOTOYJIEH M MHOTOWIEHA Ha MHOTOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJpaTa CyMMbI U KBaJparTa pa3HOCTH.

OCyIIEeCTBIATh Pa3JIoKEHUE MHOTOWICHOB HA MHOXHUTENH C IOMOLIbIO BBIHECEHHUS
3a CKOOKHM OOILEro MHOXUTENs, TPYNIUPOBKU CJIaraeMbiX, NpUMEHEHUs (opMy
COKPAILIEHHOI'O YMHOXKEHHS.

[IpumeHsaTh npeoOpa3oBaHusi MHOTOWICHOB MJIsi PELICHUS PA3MUYHBIX 3a/ay W3
MaTEMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbLHON IPAKTUKH.

Hcronb30BaTh CBOWCTBA CTENEHEW C HATypalbHBIMU IIOKA3aTENSIMU  JUIA
peoOpa30BaHus BIPAKEHUII.

YpaBHeHMS U HEPaBeHCTBA

Pemlare nuHENHBIE YypaBHEHUS C OJHOM IEPEMEHHOM, IPUMEHSS IpaBUia
nepexofa OT WCXOJHOI'O YPaBHEHUS K paBHOCUIBHOMY eMmy. IIpoBepsTsh, sBIseTCS M
YHUCJIO KOPHEM YPABHEHHS.

[TpumensTs rpaduueckre MeTOAbl MPH PEIICHUWU JIMHEWHBIX YpPaBHEHHM M HX
CUCTEM.



[TonOupaTe npUMepHI Map YKUCE, SIBISIOIUXCS PELIEHUEM JIMHEWHOTO ypaBHEHUS
C ABYMS IIEPEMEHHBIMU.

CTpouTh B KOOPIWHATHOW IUIOCKOCTH TpadUK JTMHEHMHOrO YpaBHEHHUS C ABYMS
MEPEMEHHBIMHU, MOJIb3YACH TPa(UKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHHUSL.

Pemate cuctemsl IBYyX JIMHEHMHBIX YPAaBHEHUW C JIBYMs IIEPEMEHHBIMH, B TOM
qrciie rpaduIecKu.

CocTaBisATh U pelaTh JUHEHHOE YPABHEHHE WIM CUCTEMY JIMHEHHBIX ypaBHEHHI
[0 YCIOBHIO 3aJa4d, HHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJadd
[OJIyYCHHBIN PE3YJIbTAT.

DOyHKUIMHA

N300paxaTh Ha KOOPAMHATHOM NPSAMON TOYKH, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOpJMHATaM, Jy4Yd, OTPE3KH, WHTEPBaJbl, 3alUCHIBATh YHMCIIOBBIE IIPOMEKYTKH Ha
areOpanvyeckoM si3bIKeE.

OTMeuaTb B KOOPAMHATHOW IUIOCKOCTH TOYKH MO 3aJaHHBIM KOOpPAHMHATaM,
CTpOoUTh rpaduky TMHEHHBIX QyHKIMA. CTpouTh rpaduk GyHKINUU Y = [X|.

OnuceiBaTh ¢ NOMOUIBI0 (DYHKIIMI M3BECTHBIE 3aBUCUMOCTH MEK]y BEJIMYMHAMH:
CKOpPOCTb, BpEMS, PACCTOSHHE, LIEHA, KOJIUYECTBO, CTOMMOCTH, MPOU3BOAUTEIBHOCTD,
BpeMs, 00bEM pabOTHI.

Haxonutb 3HaueHHne PyHKIMU 110 3HAYEHHIO €€ apryMEHTa.

[lonumaTte rpaduyeckuid cnocod TMpEeACTaBICHUS W aHaiu3a WH(OpMaluu,
U3BJIEKATh U HMHTEPIPETUPOBATH MH(POPMALUIO U3 TpapUKOB pealbHBIX IMPOLECCOB U
3aBUCUMOCTEMN.

K xonity oO0ydyenus B 8 kiacce o0yyarouuiicss MOJyduT CIASAYIOLUIUE MTPEIMETHBIE
pEe3yJbTaThI:

Yucsa ¥ BIYHCICHUSA

Hcnonp30BaTh Ha4aJIbHBIE MIPEACTABICHHUS O MHOYKECTBE JIEUCTBUTEIBHBIX UYUCEI
JUIsl CPABHEHMsI, OKPYIJEHUS W BBIYMCICHUN, W300pa)kaTh JEHCTBUTEIbHBIE 4YHUCIA
TOYKAMH Ha KOOPJAUHATHOMN MPSIMOM.

[IpumeHsATh NOHATHE apUPMETHUYECKOrO KBAJAPATHOIO KOPHS, HaXOIUTh
KBaJpaTHbIE KOPHU, HCHOJIb3ysd TMpPU HEOOXOJUMOCTH KAJIbKYJATOP, BBIIOJHSTh
npeoOpa3oBaHUs BBIPAXKEHHM, COlepKallluX KBaJpaTHbIE KOPHHU, MCIOJb3Yys CBOWMCTBA
KOpHEW.

Hcnonb30BaTh 3aMCH OOJIBIINX U MAJIBIX YUCEN C MMOMOIIBIO JECATUYHBIX JpoOeit
u creneHel yncina 10.

AJiredpanyeckue BbIpaKeHUs

[TpuMeHsTh MOHSATHE CTEIIEHU C LIENBIM [T0Ka3aTesIeM, BBITIOJIHATh TPeoOpa3oBaHus
BBIPAXEHNN, COAEPIKAILIMX CTEIIEHH C LEIBbIM MOKA3aTEJIEM.

BBINONHATE TOXIECTBEHHBbIE MpeoOpa3oBaHUs pallMOHATIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI ICUCTBUN HaJ MHOTOWJICHAMH U ajNre0panyecKuMu ApoOsSMHU.

PackiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTENU.

[TpumeHATh TpeoOpa3oBaHUsl BBIPAXKEHUW AJI PELICHMs] pa3jMuYHBIX 337ad U3
MaTEMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbLHON IPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemare nMHEVHBIC, KBaJpaTHbIE YPABHEHUS U PpalMOHAIbHBIC YypaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI [IBYX YPAaBHEHUN C ABYMsI [IEPEMECHHBIMH.

[IpoBOIUTE MPOCTEMIINE UCCIEIOBAHNS YPABHEHUM U CUCTEM YPaBHEHHH, B TOM
qyclie ¢ NpUMEHEHHEeM rpaduyueckux mpencTaBieHuil (ycTaHaBIMBaTh, HMEET JIU
YPaBHEHUE WM CUCTEMA YPABHEHUI PELICHHUS], €CIIM UMEET, TO CKOJIBKO, U IPOYEE).



[lepexonuTh OT C10BECHOM (POPMYIHPOBKU 3a/1a4H K €€ anredpanyecKoil MOAenu ¢
IIOMOLIBIO COCTABJICHUSI YPABHEHUS WM CHUCTEMBl YPAaBHEHUM, WUHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJ1a4y ITOJyYEHHBIN PE3YJIbTAaT.

[IprMeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB JJIsI CPaBHEHMs, OLICHKH, PEIIATh
JUHEHHBIC HEPABEHCTBA C OJHOW TMEPEMEHHOW M WX CHCTEMBI, JaBaTh TpaduuecKyro
WJUTIOCTPALIMIO MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUU

[lonumMaTe W UCIMOJIB30BaTh (PYHKIMOHAIbHBIE TMOHATHS W S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUCHHMsI), OMNpEAeNATh 3HayeHUE (YHKIUM TI0 3HAYEHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA PYHKIUU 0 €€ rpaduKy.

Crpoutsb rpaduku d7eMeHTapHBIX QYHKIUN BUJIA:

y = kiX, y = X2,y =x3,y = x|, y = VX, OIECBIBAaTb CBOMCTBA YHCIOBOI QYHKIIMH IO
e€ rpaduky.

K xoH1y o0ydyeHust B 9 kiacce o0y4yarouuiicss MOJYyYUT CIETYIONINE MIPEAMETHBIE
pPEe3yJIbTaTHI:

Yucsia ¥ BbIYMCICHUS

CpaBHUBATH U YIIOPSAAOYMBATH PALMOHAIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BoinonsaTh apuMeTnyeckre ACHCTBUS C PAlMOHAIBHBIMUA YHCIAMHU, COYETas
YCTHbIE W MHUCHMEHHBIC NPHUEMBI, BBIMIOIHATH BBIUMCICHUS C HPPALMOHATIBHBIMU
YU CIIAMU.

HaxoauTe 3HaY€HUsI CTENEHEN C UEIbIMHU IOKA3aTeIsIMU U KOPHEW, BBIYUCIATH
3HAYEHUS] YUCIIOBBIX BBIPAKECHHIA.

OKpyrJisiTh  JEWCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKUIKY  pe3ysbTaTa
BBIUKCIICHUN, OLIEHKY YMCJIOBBIX BBIPAKECHUU.

YpaBHeHHs U HEPABEHCTBA

Pewmiats nuHElHbIE WM KBaJpaTHbIE YPaBHEHUS, YPAaBHEHUS, CBOMISIIMECS K HUM,
MpocTenlne ApOOHO-pallMOHAIbHBIE YPABHEHMUS.

PemaTte cucteMbl ABYX JIMHEWHBIX YPAaBHEHUW C JBYMSI IEPEMEHHBIMU U CUCTEMBI
IBYX YPAaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE ABJISETCS JTUHEUHBIM.

PemaTe TeKCTOBBIE 3a/lauM ANreOpanvyeckuM CocoOOM C MOMOIIBIO COCTaBICHUS
YPaBHEHMS WU CUCTEMBI JIBYX YPABHEHUH C JBYMS IIEPEMEHHBIMU.

IIpoBoauTh mpocCTENIIME UCCIEN0BAaHNS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM
4yycjie C MPUMEHEHHEM TIpapUuecKuX MpeACTaBIeHUN (ycTaHaBIUBAaTh, HMEET JIU
YPaBHEHUE WM CUCTEMA YPABHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

PemaTte nuHeliHbIe HEPaBEHCTBA, KBAIPAaTHHIC HEPABEHCTBA, M300paXKaTh pelieHUe
HEPABEHCTB HA YMCIIOBOM IIPSMOM, 3aIIMCHIBATh PELIEHNUE C IIOMOLIBIO CUMBOJIOB.

Pemare cucreMsl JIMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)xkaTh PEIICHHE CHCTEMbl HEPABEHCTB HA YHCIOBOU
IIPSIMOM, 3aIIMCHIBATh PEILICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 331a4.

DyHKUIMHA

Pacno3naBath (GyHKIMM M3y4yeHHbIX BHUAOB. [loka3piBaTh CXeMaTHYECKU
pacIoyIoKEHUE Ha KOOPAMHATHOM TUIOCKOCTH TpadukoB pyHKImi Buma: y = kX, y = kX +
b,y =k/x,y =ax2 + bx + ¢,y = x3, y = VX, ¥ = |X|, B 3aBHCHMOCTH OT 3HauCHHii
KO2(P(PUIIMEHTOB, ONMUCHIBATH CBOUCTBA (DYHKITUH.

Crpoutb u wu3o0pakaTb CXeMaTH4YeCKW TrpaduKu KBAJAPATUYHBIX (QYHKIUH,
OMHCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKITUH IO UX Tpadukam.

Pacno3naBaTh KBaIpaTHuHyl0 GQYHKIUIO 1O (opMmyiie, MPUBOAUTH MPUMEPHI
KBaJPAaTUYHBIX (DYHKIMHN U3 PeaTbHOM XU3HU, DU3UKH, TEOMETPHUH.



YuciioBbIe MOCIe10BATEILHOCTH U IPOrPecCum

Pacrio3naBaTh apu(pMETHUECKYI0O M T€OMETPUYECKYIO0 MPOTPECCUU TMPHU Pa3HbIX
crioco0ax 3aJaHus.

BBITONHAT ~ BBIYMCIIEHMS € HMCHOJB30BaHMEM  (QopMysl  N-ro  YieHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPeCcCHii, CyMMBI TIEPBBIX N YJICHOB.

N3006paxaTh 4iIeHbI MOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPUHATHOMN TJIOCKOCTH.

Pewars 3agaum, CBsi3aHHBIE C YHMCIIOBBIMH ITOCIEAOBATEIBHOCTAMH, B TOM YHCIIE
3aJ1a4uM U3 peabHOM JKHU3HHU (C UCIOIb30BAaHUEM KAJIbKYJIATOPA, HU(POBBIX TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoaunuecTBO 4acoB
dueKkTpoHHbIe (LM (POBbLIE)
Ne n/m HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI Kourpoabubie IIpakTuueckue
Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
bubnunoreka LIOK
1 Yucna 1 BEIYKUCIECHUS. ParioHaabHbIe YUCIa 25 2 https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 Anrebpanyeckue BhIpaXKeHUs 27 2 https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
3 Y PaBHCHHA 1 HCPABCHCTBA 20 1 https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
4 Koopaunare i rpaduicu. ymicin 24 2 https://m.edsoo.ru/7f415b90
bubnuoreka [IOK
> Tosropee 1 0Gobmene 6 1 https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 8 0
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8 KVIACC

KoanuyecTBo 4acoB

diekTpoHHbIe (LM pPOBbLIE)

Nen/m  HaummeHoBaHMe pa3aesioB H TeM IPOrPaMMBbI Kourpoabubie IIpakTuueckue
Bcero o0pa3oBaTesbHbIe pecypchl
padoThbI padoThI
bubnunoreka LIOK
1 Uucna u Beruncienus. Ksagparasle KopHU 15 1 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTEeHsb ¢ 1ebIM 7 bubmuorexa [JOK
[I0Ka3aTesemM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BoipakeHus. KBaapaTHbIit 5 1 bubnmnoreka HOK
TpEXUWICH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BelpaxkeHUsl. Anredpandeckas 15 1 Bbu6mmoteka [JOK
IpoOb https://m.edsoo.ru/7f417af8
YpaBHeHus 1 HepaBeHCTBA. KBagpaTHbie bubnnorexa [JOK
) 15 2
YpaBHEHUs https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnnoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6nunorexa LIOK
8 DyHKLHH. OCHOBHbIC NOHATHS > L https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
o 4 1
o YHKUHH. THCIOBbIE QYHKLH o https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
1 IT
0 OBTOPCHHE i 0000LICHHE 6 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0
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9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmenoBanue
(undposbie)
n/ pa3s/iesioB U TeM Bcer = Kourpouabust = IIpakTnyeckn
oOpa3oBaTe/ibHbIE
1| MporpamMmbl 0 e padoThl e padoTsI
pecypcbl
Yucna n
— bu6nuoreka [JOK
1 . ' 9 1 https://m.eds00.ru/7f419d0
JleficTBUTENIbHBIC 3
qucia -
YpaBHeHus u
HeDABCHCTEA bubnnoreka IIOK
2 P o 14 1 https://m.eds00.ru/7f419d0
YpaBHEeHUs ¢ OAHOMN 3
IIEPEMEHHOMN B
YpaBHeHus u bubmuorexa [HOK
3 HEpaBEHCTBA. 14 1 https://m.edso00.ru/7f419d0
Cucremsl ypaBHeHUH 8
VYpaBHeHus u bubnuoreka [JOK
4 HEPaBEHCTBA. 16 2 https://m.edso00.ru/7f419d0
HepaseHncTaa 8
bu6mmoteka [IOK
5 OyHKIIH 16 1 https://m.eds00.ru/7f419d0
8
YucnoBslie bu6mmoteka [IOK
6 [IOCJIEOBATEIHLHOCT 15 2 https://m.edso0.ru/7f419d0
u 8
IToBTOpEHME,
oGoGmeHHe bu6mmoteka [IOK
7 ’ 18 1 https://m.edsoo.ru/7f419d0
CUCTEeMAaTH3aIIHs 8
3HAHUU =
OBIIEE KOJIMYECTBO
YACOBIIO 102 9 0
I[TPOT'PAMME
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