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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE IPYTUX AUCIUIUINH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK M TyYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MIPOAOJDKEHUsI 00pa30BaHus U B TOBCETHEBHOM XU3HU. PazButne y oOyuaronmxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUH U CYIIHOCTH alreOpamyecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMaTUYECKON HAyKOH SBJIICHUI U MPOLIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMATHYECKOTO MOJCITUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET ()OPMUPOBAHHIO HAYYHOT'O MUPOBO33PCHHUSI
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl alalTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBHSI M BBIBOHI,
dopmynupoBaTh yTBepkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
WHIYKTUBHBIC PACCYXKICHHsI, 0000ICHIEe U KOHKPETH3AINIO, a0CTparupoBaHuE |
aHamoruto.  OOyuenue  anreOpe  mTpeArnojaraeT  3HAYUTEIBHBIH  O00BEM
CaMOCTOSITENILHON ~ JIEATENIbHOCTH OOYyYalomUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3aa4 SBISIeTCS peann3anneil 1esTeIbHOCTHOTO IPUHIINIA 00 yYeHHUS.

B ctpykType nmporpammsl yueOHOTo Kypca «Anredpay st OCHOBHOTO 00IIIET0
00pa3oBaHMsi OCHOBHOE MECTO 3aHMMAIOT COJAEP)KaTeIbHO-METOJUYECKUEe JTUHUU:
«Yucna w  BBIYHCICHUA», «ANTeOpandeckre BbIpAXKEHUS», «YpaBHEHUS WU
HepaBeHCTBa», «DyHkimm». Kaxngas w3 3THX coJepKaTelbHO-METOAMYECKIX
JMHUN pa3BUBAETCS HA MPOTSDKEHUM TPEX JIET U3YyUCHHS Kypca, B3aUMOJICHCTBYSI C
ApPYTUMH €ro JUHHSIMH. B Xome wu3ydeHus y4deOHOro Kypca OOyYaroImumcs
HPUXOJUTCS JIOTUYECKH pacCyXIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN
s36IK. B CBSI3M ¢ 3THM B mporpammy y4deOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOIITUMUCS
OCHOB  YHHUBEPCAaJbHOTO MaTemaTrhyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne mauHMM «Uucna ¥ BBIYMCICHUS» CIYXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCS AITOPUTMaMHU, a
TaKXke MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX ISl TOBCETHEBHOM
KU3HU. PazBuTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMUs
CBSI3aHO C PALMOHATBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABIECHNUN O AEMCTBUTEIBHOM YUCJIE. 3aBEPLUICHNE OCBOCHUS YU CIIOBOW JINHUHU
OTHECEHO K CpeHeMY 00I1eMy 00pa30BaHUIO.

Conepxanue IByX aire0pandecKux JMHUM — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro Jisi pEeuIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MPEMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpazoBaHus y4eOHBI MaTepuan TpyNIHUPYETCs BOKPYT PALMOHATIbHBIX
BBIpKEHUN. Anredpa JI€MOHCTPUPYET 3HAYEHUE MaTeMaTHUKUA Kak s3bIKa JUIs
NOCTPOCHHSI MAaTEMaTUYECKUX MOJENe, OINUCAaHUA TPOLECCOB U  SBJICHUM
peanbHOro Mupa. B 3agaun o0ydenus anredpe BXOAST TaKkKe JajdbHelIIee pa3BuTre
AITOPUTMUYECKOTO MBIIIIEHUS, HEOOXOAMMOTr0, B YaCTHOCTH, JIJIi OCBOCHUSI Kypca
UHPOPMATUKK, U  OBJIAJICHUE  HABbIKAMU  JIEAYKTUBHBIX  PACCYXIACHHI.
[IpeoGpa3zoBaHue CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKeHMS,
CIIOCOOHOCTEM K MaTEMaTHY€CKOMY TBOPYECTRBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromMMHCS 3HAHUN O (YHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeH
JUTSL ONTMCAHUS M UCCIIEOBAHMS pa3HOOOPa3HBIX MPOIECCOB U ABJIICHUN B IPUPOJIE U
oOmrectBe. M3yuenue marepuana cnocoOCTBYET pa3BUTHIO y 00 yHAIOIIMXCS YMEHHUS
UCIIOJIb30BaTh pa3jMYHbIC BBIPA3UTENIbHBIE CPEJICTBA S3bIKa MaTEeMaTHUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpEeICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUU [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucrna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha n3yuenne yue6Horo Kypca « Anredpa» orsoautcs 306 yacos: B 7 Kiacce —
102 4gaca (3 yaca B Hegento), B 8 kinacce — 102 gaca (3 yaca B Hezento), B 9 kinacce
— 102 gaca (3 yaca B HeZIeIIO).



COIAEPKXAHUE OBYYEHUA

7 KIIACC

Yuciaa v BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXO] OT OAHOW (POPMBI 3aMHUCH
npoOeit k apyroi. I[loHsiTHE palMOHAIBLHOTO YMCIA, 3alKCh, CpPaBHEHUE,
yIOPSJOUYMBAHUE  PAUMOHAIBHBIX 4uceld. ApudMerndyeckue ACHCTBUS  C
palMoOHANIbHBIMU YuCIaMU. Pelenue 3aiay U3 peaibHOM MPaKkTUKU HA YacTH, Ha
TpoOHu.

CreneHb C HaTypajlbHBIM [IOKa3aTeJlEeM: OIpejaesieHne, Mnpeodpa3oBaHue
BBIpQ)KEHU Ha OCHOBE ONpEJIETCHUS, 3aTUCh O0NbIIKX yucen. [IpoueHTsl, 3anuch
IPOLIEHTOB B BHJI€ IpoOU U JpOOHU B BHJI€ MPOLIEHTOB. TpH OCHOBHBIE 3aJa4l Ha
NPOLIEHTHI, pEelICHUE 3a]1a4 U3 PeaIbHON MPAKTHKH.

[IpumeHeHne MNpPU3HAKOB JIETUMOCTH, pPa3OKEHHE Ha  MHOXHUTEIH
HATypaJIbHBIX YHUCEIL.

PeanpHpie  3aBUCMMOCTH, B TOM 4YHclie TmpsiMas W oOpaTHas
IPOMOPLHOHATBHOCTH.

AsireOpanyeckue BbIpasKeHUs

[TepeMeHHbBIC, YUCITOBOE 3HAUCHHUE BBIPAKECHHS C TIepeMeHHOH. JlomycTuMblie
3HA4YCHUS MepeMeHHbIX. [IpencrapieHne 3aBUCUMOCTH MEXy BETUYNHAMU B BUJIC
dbopmynsl. Beraucienus no ¢popmynam. [IpeodpazoBanne OyKBEHHBIX BBIPaKCHHUH,
TOXKJICCTBEHHO paBHBIC BBIpOXCHUS, TIpaBWja MPeoOpa3oBaHHS CYMM U
IIPOU3BEICHHM, MPaBUiIa PACKPBITHS CKOOOK U MPUBEJACHUS MOJOOHBIX ClIaracMbiX.

CBoiicTBa CTEIICHH C HATYypaJIbHBIM ITOKA3aTEIIeM.

OpnHounensl 1 MHOrowieHsl. CreneHb MHOrowieHa. CJiokeHHE, BBIYUTAHME,
YMHOKEHUE MHOTOUYJICHOB. DOPMYJIbI COKPAIIEHHOTO YMHOXKEHHUS: KBaIpaT CyMMBI
1 KBaJipat pa3zHocTu. Popmylia pa3HOCTH KBaApaToB. PasiokeHne MHOrOWIEHOB Ha
MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOPEHb YpaBHEHHWs, IMpaBujia TPEeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YMCIO KOPHEM JMHEWHOTO
YpaBHEHHSI, pelIeHUE JIMHEUHBIX YpaBHEHU . COCTaBIE€HNUE YPaBHEHUM IO YCIOBUIO
3aga4u. Penienne TeKCTOBBIX 3a4a4 C TIOMOLIBI0 YPABHEHUM.

JIuneliHoe ypaBHEHHE C JIBYMs IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEpEMEHHbIMHU. PelieHue cucrem ypaBHEHUM



croco0oM MoACTaHOBKU. [IpuMepsl pereHnst TEKCTOBBIX 3a/1a4 C IOMOIIbIO CUCTEM
YpPaBHEHUH.

DyHKUUH

Koopaunara Toukn Ha npsmoil. YuciioBsle MPpOMEXKYTKU. PaccTosiHue Mexnay
JIBYMsI TOYKaMHU KOOPAMHATHOMN IIPSAMOM.

[IpsitmoyronbHasg cuctema koopaunat, ocu OX u Oy. AOGcuucca u opauHaTa
TOYKHM Ha KOOpJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIIaMu.
UYrenue rpadukoB peasibHbIX 3aBucuMocTeil. [lonsatue pynkuuu. I'paduk GyHkunu.
CroiictBa Qynkiuii. Jluneitnas ¢ynkuus, e€ rpaduk. ['padpuk Gyskimum y = [X|.
['paduueckoe perieHre TMHEHHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX YPaBHEHUH.

8 KUIACC

Yucia 1 BHIYUCICHUA

KBagpatueiii kopenb u3 uucna. [loHsTue 00 uUppanMOHAIBHOM 4YHUCIE.
HecsTuunble TpUOIMKEHUST UppaIlMOHANIbHBIX yucen. CBoicTBa apupMeTUYECKUX
KBaJIpaTHBIX KOPHEN U UX MPUMEHEHUE K PeoOpa30BaHUIO YMCIOBBIX BHIPAKEHHM
Y BBIYUCIICHUAM. [[eHCTBUTEIBHBIC YHUCIIA.

CreneHb ¢ LeabIM IOKa3aTeseM U €€ cpoiictBa. CTaHmapTHas 3alliCh YUCIIA.

AsireOpanyeckue BbIPpasKeHUsA

KBanpatHblii TpEXUIeH, pa3ioKeHUE KBAAPATHOTO TPEXUICHA Ha MHOXKHUTEIIH.

Anrebpanueckass apoOb. OCHOBHOE CBOMCTBO ayreOpandeckoi JIpoOu.
CnoxeHue, BbIUMTAHUE, YMHOXCHHE, JCIEHUE anreOpanmdecKkux JapoOei.
ParmonanpHbIC BRIpaXEHUS B UX MPeoOpa3oBaHHUE.

YpaBHeHUs] 1 HEPABEHCTBA

KBagpartnoe ypaBHenue, hopMmyra KOpHEH KBaJApaTHOTO ypaBHEeHHs. Teopema
Buera. Pemenue ypaBHEHUN, CBOJAIIMXCSA K JIMHEMHBIM H  KBaJAPaTHBIM.
[IpocTeiimme ApoOHO-palIMOHANIbHBIE YPABHEHUS.

I'paduueckas mHTEpHpeTais ypaBHEHUN C ABYMS MEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPAaBHEHUW C JABYyMs NE€PEMEHHBIMH. lIpuMepbl pemeHuss cucrem
HEJINHENHBIX YPABHEHUH C IByMs IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucreMbl INHENHBIX HEPABEHCTB C OAHOM MTEPEMEHHOM.



DyHKUUH

[Tonstue pynkuuu. O0IacTh ONpeaeIeHNs U MHOXKECTBO 3HAUCHU I (DYHKIIMH.
CnocoObl 3aaHus PyHKLIHMA.

I'padpux ¢dynkuuu. YUrenune cpoiicTB ¢yHkuuu no e€ rpaduxy. Ilpumeps
rpadukoB GyHKUIHNA, OTPA)KAIOLIKUX PeaTbHbIE IPOLECCHI.

OYHKIMK, ONUCHIBAIOUIME TNPSIMYI0 H OOpaTHYI MPONOPLUUOHAIbHBIE
3aBHCHMOCTH, uX rpaduku. Pyukuun Y = X2, y = x3, y = VX, y=|x|. I'padudeckoe
pElLIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KUIIACC

Yucsa v BLIYUCIECHUS

PanmionanpHbie ynciaa, UppallMOHAIBHBIC YMCTIA, KOHEYHbIE U OECKOHEUHBIC
JeCATUYHbIE TpoOu. MHOXKECTBO JEHCTBUTENBHBIX YHCEN, JEHCTBUTEIIHLHBIC YUCIIA
KaKk OECKOHEYHBIC JeCSITHYHBbIE apoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEXKIYy MHOYKECTBOM JICMCTBUTEIILHBIX YACEI U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JICHCTBUTENBHBIX 4YHUCEN, apumeTudeckue JeHUCTBHS ¢
JICMCTBUTEIBLHBIMHU YHUCIIAMHU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpA, JJIMUTEIBHOCTh TIPOIIECCOB B
OKPY’KAIOIIEM MHUPE.

[TpubnmxEHHOE 3HaUCHUE BEIIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucedn. [Ipuknaka u oueHka pe3yJibTaTOB BHIYUCIICHUM.

YpaBHeHUs 1 HEPABEHCTBA

JIuneriHoe ypaBHeHHE. PermieHne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASIIMXCS K KBaJPATHBIM.
bukBagpatHoe ypaBHeHuE. [Ipumepbl penieHus ypaBHEHUN TPEThEH U YETBEPTOM
CTEIIEHEN PA3JIOKEHUEM HAa MHOKUTEIU.

Pemiennie npoOHO-panMOHAIbHBIX ypaBHEHMI. PelleHue TEKCTOBBIX 3adad
anredpandeckuM METOIOM.

VYpaBHeHUe ¢ AByMsI TIEpeMEHHBIMU U ero rpaduk. Pemenune cuctem IBYX
JIMHEMHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU. PellieHne cucTteM IByX ypaBHEHHUI,
OJIHO W3 KOTOPHIX JHHEHHOe, a Jpyroe — BTOpoil cteneHW. ['padudeckas
VHTEPNPETALNS CUCTEMBI YPABHEHUH C IByMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA M UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOW IepemMeHHoW. KBaapaTHele HepaBeHCTBaA.



I'paduueckas wuHTEpmpeTanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMH.

DyHKUUH

KBagpartuunas ¢yukuus, e€ rpaduk u cBoiicTBa. Ilapabona, KoopauHATHI
BEPIIMHBI TapadoIbl, 0Ch CAMMETPUHU MapaboJIbI.

Ipaduxu pyrxumit: Y = kx, y = kx + b, y = kix, y =x3, y =X, y = [x| , 1t ux
CBOMCTBA.

YucaoBble NOCTEI0BATEIbHOCTH U NPOrpeccuu

[loHsiTHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE TOCIJIEI0BATEIbHOCTH
peKyppeHTHOI popMynoi U Gopmysoit N-ro wieHa.

Apudpmernyeckas U reomerpuueckas nporpeccud. dopmynsl N-ro uieHa
apu(PpMETHIECKON U TE€OMETPUUYECKON TPOrPECCHI, CYMMBI MEPBHIX N YJICHOB.

N300parkeHne wiIeHOB apu(PMETHUYECKOM M TEOMETPHUYECKOW MpOrpeccuit
TOYKaMHM Ha KOOPAUHATHOM IJIOCKOCTHU. JIMHEHWHBIM M SKCIOHEHIMAIBHBIA POCT.
CioHbI€ IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«Anredpa» XapaKkTepu3yloTcs:

1) maTpuoTHYeCKOe BOCTIUTAHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTWXKEHUAM  POCCHUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMaTHYECKOM IIKOJIBI, K HMCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKaX U NPUKIAJHBIX cPepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpak/laHWHA W pealli3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3THYECKUX MPOOIIEM, CBA3aHHbBIX
C IPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHUI HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPaJIbHO-3TUYECKHUX IPUHIIUIIOB B IESITEIIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM Ha aKTUBHOE Y4YacTHE B PEIICHUU MPAKTHUYECKUX 3a7a4
MaTE€MAaTHYECKON HAIpPaBIE€HHOCTH, OCO3HAHMEM BaXXHOCTHU MATEMaTUYECKOTO
oOpa3oBaHUs Ha MPOTSHIKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOheCCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHANBUIYAIBHON TPACKTOPUM O0pPa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CITIOCOOHOCTBIO K  OMOIMOHAILHOMY W ACTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3ajJlad, PENICHUMH, pacCyXJACHUH, YMEHHUIO BHJIECTh
MaTeMaTH4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTAIlME B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS Y€JIOBEKa, IPUPOLI U
oOllecTBa, MOHMMAaHUEM MAaTEMAaTUYECKOW HAyKh Kak c(epbl UeI0BEUYECKOM
NEATEeNIbHOCTH, ATANoB €€ Pa3BUTHUSI M 3HAUYUMOCTU JUJIS PA3BUTHUS LIMBUIIM3AIUHU,



OBJIQJICHUEM SI3BIKOM MAaTEMAaTHKHA M MaTeMaTH4YEeCKON KyJIbTYpOHl Kak CpelICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HaBBIKAMHU HCCIEI0BATEIbCKOMN
JIeSITEILHOCTH;

6) ¢usuyeckoe BocnuTaHue, GopMHUPOBAHHE KYJIBTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIAT OOy M

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
30pOBbSl, BEIEHUS  310pOBOr0  00pa3a KM3HM  (340POBOE  IHUTAHUE,
cOQJIaHCUPOBaHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryisipHas Quanyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HABbIKA peieKCHH, TPU3HAHUEM CBOETO IIpaBa
Ha OIIMOKY M TaKoro e MpaBa APyroro 4yejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIMEN HA TPUMEHECHHE MaTeMaTUUECKUX 3HAHUM JIJIs1 PEIICHUS 3a/1a4 B
00J1aCTU COXPAaHHOCTH OKPYKAIOIIEH Cpe/ibl, TUITAHUPOBAHUS TTOCTYIKOB M OLICHKU
UX BO3MOJKHBIX MOCTEJCTBUM ISl OKPYKAIOIIEH Cpe/ibl, OCOZHAHUEM TII00AIBHOTO
XapaKTepa dKOJOTUUECKUX MPOoOIeM U MyTel UX PEIICHHUS;

8) ajanTanus K M3MEHSIOIUMCH YCJOBHUSM CONMAJBLHON M NMPHPOJIHOU
cpeabl:

TOTOBHOCTBIO K JEHCTBHSIM B YCIIOBHSX HEONPEACIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEl KOMIIETEHTHOCTH 4Y€Pe3 MPAKTUUECKYIO JAESTEIbHOCTh, B TOM YHUCIIE
YMEHHE YYUTHCS y JPYTUX IIOJeH, MpuoOpeTaTh B COBMECTHOM N€ATENbHOCTH
HOBBIE 3HAHMS], HABBIKM M KOMIIETEHIIMU U3 OIbITA APYTUX;

HEOOXOIUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIE
(bopMynHpOBaTH UIEU, TIOHATUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JACGUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIONIUH KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMBbIC PEIICHUs] U JACUCTBUS, (OpMyIUpOBaTH M OICHUBATH PUCKH H
MOCJIeNICTBUSA, (OPMUPOBATH OIBIT.



METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHBIC Y4eOHbIC JCHCTBHS

Bba3oBble JJornuecKkue 1edcTBUA:

BBISIBIIATh U XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKH MAaTEMAaTHUECKUX
OOBEKTOB, TOHATHI, OTHOUICHUH MEXIy MOHSATHAMH, (OPMYITUPOBATH
OTpe/ieNeHUs]  TMOHSTHUW, YCTaHABIMBAaTh CYIIECTBEHHBIM  MpPU3HAK
KJaccu(UKali, OCHOBaHUS JJii OOOOIIEHHS W CpPaBHEHHS, KpPUTEPUU
POBOJIMMOTO aHAIIN3a;

BOCTIpUHUMATh, (HOPMYIHpOBaTH H  MPEoOPa3OBBIBATH  CYXKICHHUS:
yTBEpAUTENbHBIE M OTpHUIATENbHBIC, CIWHUYHBIE, YacTHBIE W 0O0Inue,
YCIIOBHBIE;

BBISIBIIATH ~ MaTEeMaTHYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBopeunss B (akTaxX, MAHHBIX, HAONIONECHUSX U YTBEPKICHUSAX,
npejyIaraTh KpUTEPUH JIJIS BRISIBJICHHSI 3aKOHOMEPHOCTEH U TPOTHBOPEUHIA,
JIeNiaTh BBIBOJBI C HWCIOJB30BAaHHWEM 3aKOHOB JIOTUKH, NEAYyKTHBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;
pa30upaTh OKa3aTelbCTBA MATEMATUUECKUX YTBEPKIACHUHN (TIPSMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSTEIHLHO HECJOXKHBIE 0Ka3aTeIbCTBA
MaTEeMaTUYEeCKUX (AKTOB, BBICTpAaUBATh aAPryMEHTAIMIO, MPUBOJIUTH
IpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BBIOMpATh CIOCOO pemieHus ydeOHOW 3ajadyu (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHHs, BBHIOMPATh HauWOoOJee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBareLCKue TeCTBUSA .

UCIIOJIb30BaTh BOMPOCHI KAaK HCCIENOBATEIBCKANA WHCTPYMEHT IO3HAHUA,
dbopMynrpoBaTh BOMPOCH], (PUKCUPYIONIUE MPOTUBOpPEUHE, MTPOoOIeMy,
CaMOCTOSITEJIbHO YCTaHABIWMBAaTh HCKOMOE U JaHHOe, (HOpMHUpPOBATH
TUIOTE3Y, apTYMEHTUPOBATH CBOIO TIO3UINIO, MHCHHUE;

POBOAUTH IO CAaMOCTOSITENIBHO COCTaBIGHHOMY TUIaHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE TI0 YCTAHOBJIEHUIO 0COOCHHOCTEH
MaTeMaTUYEeCKOro 0ObEKTa, 3aBUCUMOCTEN 00BEKTOB MEX Y COOOI;
CaMOCTOATETHHO (POPMYIHPOBATH 00OOIIEHUS W BBIBOJIBI IO pe3yJbTaTaM
IPOBEIEHHOTO HAOIIOACHUS, WCCIIEIOBAaHUS, OIICHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJOB U 0O00OIIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATH
MIPETOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.



Pabora ¢ undgopmanmeii:

BBISIBJISITh HEAOCTAaTOYHOCTh W M30BITOYHOCTh HMH(GOpMAIMH, IaHHBIX,
HEO0OXOIUMBIX JIJIsl PEIICHMS 3a]auH;

BbIOMpATh, aHAJIM3UPOBATH, CUCTEMATU3UPOBATh M HMHTEPIPETHPOBATH
UH(GOPMAIIMIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHUS;

BbIOMpaTh QopMy TmpeactaBieHUs HHPOPMALMM U WUIIOCTPUPOBATH
pellaemMble 3aJayd CXE€MaMM, JuarpaMMaMy, WHOM Tpapukod Hu HuxX
KOMOHHAIIHSIMU;

OLICHMBAaTh HAAEKHOCTh WH(OOpPMAIMU 1O KPUTEPHUSM, MPEAJIOKEHHBIM
yuuTesaeM Wik cpopMyIUpOBaHHBIM CAMOCTOSITEIBHO.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC YUeOHbIE 1eHCTBHSA:

BOCIIPUHHUMATH U (DOPMYJIUPOBATH CYXKIACHHUSI B COOTBETCTBUHU C YCIOBUSIMH
Y [eJIIMH OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PCHUS
B YCTHBIX U NMHCHbMEHHBIX TEKCTaX, JIaBaTh MOSICHCHHS IO XOAYy PEUICHUS
3aJ1ayu, KOMMEHTUPOBATh IMOJYyUYCHHBIN pe3yJIbTaT;

B X0JI¢ 00CYJICHHS 33J1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
pOOJIEMBI, peIIacMOM 3aJa4M, BICKa3bIBATh HJICH, HAIICJICHHBIC Ha TTOUCK
pEIIeHHUs, COIMOCTABISATh CBOM CYXICHHS C CYXKICHHSIMH JIPYTHX
YYaCTHUKOB JHAaJiora, OOHAPYXMBATh Pa3lIMYMe W CXOJCTBO TO3WIINHA, B
KOppeKTHOI hopme HopMynHpoBaTh pa3HOTIIACHUS, CBOU BO3PAKEHUS;
NPECTaBIATh  Pe3yJdbTaThl  pEIIeHUs  3aJadd,  OAKCIICPHMCEHTA,
MCCIICJIOBAHMUS, IPOCKTA, CAMOCTOATEIIHHO BHIOMPATH (DOPMAT BBHICTYTICHUS
¢ y4€TOM 3aJ1a4 MPE3CHTAINNA U OCOOCHHOCTEH ayTMTOPHUH;

IOHUMATh M UCIIOJIL30BATh MPEUMYIIECTBA KOMaHIHOW ¥ WHIUBUIYIBHON
paboOTHI NP PEIICHUH YICOHBIX MAaTEMAaTHYECKUX 3a/1a4;

NPUHUMATH 1IeJIb COBMECTHOH JESITETbHOCTH, TUIAHUPOBATh OPTaHU3AIHIO
COBMECTHOW paboThl, pacmpenensiTh BHUABI padOT, TOTOBApUBATHCA,
00CyXIaTh TPOLIECC U Pe3yIbTaT pabOThl, 00001aTh MHEHUS HECKOJIBKUX
JIFO/ICH;

y4acTBOBaTh B TPYyHMHoBBIX (opmax paboTel (0OCyKneHus, oOMeH
MHEHUSIMH, MO3TOBBIC IITYPMBI U JPYTHE), BHITIOIHATH CBOIO YaCTh PaOOTHI
U KOOPAWHHPOBATH CBOM JCHCTBUS C JAPYTMMH YICHAMH KOMAaH]IBI,
OIICHWBATh KA4eCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHSI.

PeryjisiTUBHBbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA

CﬁMOOpFaHI/I3aIII/ISI:



e CaMOCTOSITEJIbHO COCTaBJSATH IUIAH, aITOPUTM PELICHUS 3aJaud (WU €ro
4acTh), BBIOUpATh CHOCOO PEIICHUS C Y4ETOM HMMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBaTb U KOPPEKTHPOBATH
BapUaHTHI PEIICHUI ¢ y4ETOM HOBOM MH(POpPMALIUU.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

e BJAJETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIEcCca U pe3yibTaTa
peleHns MaTeEMaTUYECKON 3aa4H;

e MPEIBUAETH TPYIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTb IIPH PEIICHUH 3aa4H,
BHOCUTH KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJCHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa AEATEIBHOCTHU ITOCTABJICHHON LIENN U
YCIIOBUSIM, OOBSICHATH MPUUYUHBI JTOCTHXKEHUS WIM HEIOCTUKEHUS LEIH,
HAXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATHI

K xoniy oOyuenus B 7 kKjaacce oOydaromIMiiCS MOJNYYHUT CIIETYIOIINE
NPEIMETHBIE PE3yIbTaTHI:

Yucia 1 BHIYMCICHUA

BoimoniHATh, codeTas yCTHbIE M NHChbMEHHBIE TNPUEMBI, apudmeTHueckue
NEUCTBHS C PAIMOHAIBHBIMHU YHCIIAMM.

HaxonuTe 3Ha4YeHHsS] YHCIOBBIX BBIPAKECHHM, MPUMEHSITh pPa3HOOOpa3HbIC
CroCcOOBl M MPUEMBI BBIUYMCICHUS 3HAYCHHUH MPOOHBIX BBIPAXKEHUHN, COIAEPIKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OT OAHOM (OPMBI 3alMCH YKCENT K APyroi (MpeoOpa3oBLIBATH
JECATUYHYIO IPpO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITHYHYIO, B YaCTHOCTH
B 0CCKOHEYHYIO JICCATUYHYIO IPOOH).

CpaBHUBATh U YIIOPSAJOUYMBATH PAllMOHAJIbHBIC YUCIIA.

OKpyrJsTh yncna.

BrINOJHATE TPUKUAKY U OLEHKY pE3yJibTaTa BBIYMCICHU N, OLICHKY 3HAUEHUN
YUCJIOBBIX BbIpaXEHUW. BBIMOMHATH HEUCTBUSA CO CTEMEHSIMHU C HATypaJbHBIMU
MOKa3aTEISIMH.

[IpuMeHsTh TPU3HAKY JETUMOCTH, Pa3I0KEHUE HA MHOKUTEIU HATYPAIbHBIX
quCen.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 3aJ]aYd, CBSI3aHHBIE C OTHOUIEHUEM
BEJIMYUH, MPONOPIHOHAIBHOCTHIO BEJIUYMH, MPOLIEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl pelIeHUs 3a7a4 ¢ y4€TOM OrpaHUYEHUM, CBA3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.



AJire0pandecKue BbIpasKeHU s

Hcnonp3oBaTh anreOpandeckyo TEpPMUHOIOTHIO U CHMBOJIHUKY, TPUMEHSATD €&
B [IPOLIECCE OCBOEHUS YUeOHOT0 MaTepHaa.

Haxonuthe 3HaueHus OyKBEHHBIX BBIPOKEHUH MpH 3aJaHHBIX 3HAYCHHUAX
MEPEMEHHBIX.

BrimonHsaTe mpeoOpa3oBaHus 1€TI0TO BEIPa)KEHUSI B MHOTOUWICH MTPUBEICHUEM
MOTOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BBIMOTHAT, yMHOKEHHE OJHOWICHA HAa MHOTOWIEH W MHOTOWICHa Ha
MHOTOYJICH, TPUMEHATH (DOPMYIIBI KBaJpaTa CyMMBI B KBaJipaTa pa3HOCTH.

OcCyIIecTBIATh Pa3I0KEHHE MHOTOWICHOB HAa MHOXHTEIU C TIOMOIIBIO
BBIHECEHUS 32 CKOOKHU 00IIIEr0 MHOXKHUTEIIS, TPYIITUPOBKH CIaraeMbIX, IPUMEHEHHUS
bopMyI1 COKpaIIEHHOTO YMHOXKEHHUS.

[TpumMeHATh MpeoOpa3oBaHMsi MHOTOWICHOB JIJISl PEIICHUS Pa3IMYHBIX 3aja4
M3 MAaTEMAaTHKH, CMEXHBIX MPEAMETOB, U3 peaTbHON PAKTHKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMHU TOKA3aTEISIMH IS
npeoOpa3oBaHus BEIPAKCHUI.

YpaBHeHUs U HEPABEHCTBA

Pemiats nMHeiHbIE ypaBHEHUS C OJHOM INEPEMEHHOW, NMPUMEHSAS IpaBuia
nepexoqa OT UCXOJHOTO YPaBHEHHS K paBHOCUIBHOMY eMy. [IpoBepsTh, sBusercs
JI YUCJIO KOPHEM YpPaBHEHUSI.

[IpumensTh rpaduyeckre METObI IPU PEIICHUN JTMHEHHBIX YPaBHEHUM U UX
CUCTEM.

[lonOupaThs mnpuMepsl Map 4YKCEN, SBIAIOIMIMXCA PEIICHUEM JMHEHHOTOo
YpaBHEHUS C IBYMS IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM TUIOCKOCTHU TpadHK JIMHEWHOTO YPaBHEHUS C IBYMS
MIEPEMEHHBIMH, TOIB3YSCh TPahUKOM, MPUBOAUTH IPUMEPHI PEIICHUST YPAaBHEHHUS.

PemaTte cuctemsl JBYX JIMHEMHBIX YPABHEHHU C ABYMs IIEPEMEHHBIMH, B TOM
quciie rpa@uIecKu.

CocrtaBiiTh U pemiaTh JHUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHMHBIX
YPaBHEHUU MO YCIOBHIO 3a71a4l, UHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a7]a4M MTOJYyYEHHBIN PE3yJIbTarT.

DyHKIUN

N300pakaTh Ha KOOPAMHATHON MIPSIMOM TOYKH, COOTBETCTBYIOIIHE 33 JaHHBIM
KOOpAMHATAM, JIy4H, OTPE3KH, UHTEPBAJIbI, 3AIIMCHIBATH YUCIOBBIE IPOMEKYTKHU Ha
anreOpanyecKoM SI3bIKE.



OtmeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAHMHATaM,
CTpOUTh IpaduKu TUHEUHBIX PyHKUUN. CTpouTh rpaduk PyHKIUH Y = [X|.

OnuceiBaTh € MOMOIIBI (PYHKIMHA HM3BECTHBIE 3aBHCHUMOCTH MEXAY
BEJIMUMHAMU: CKOPOCTb, BpPEMs, PACCTOSIHUE, LI€HA, KOJUYECTBO, CTOMMOCT,
MPOU3BOIUTENBLHOCTD, BpeMsi, 00BEM pabOTHI.

HaxoauTe 3HaueHne pyHKIMM 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTe rpaduyeckuil cnocod MpeacTaBICHHUs W aHaNW3a WHGOpMAaIH,
U3BJIEKATh U UHTEPIPETUPOBATH MH(OPMALUIO U3 IPAPUKOB peaabHbIX MPOLECCOB
Y 3aBUCUMOCTEN.

K koHny oOyueHus B 8 kiacce oOydarolIMHCS MOJYYUT CIEIyIOIINE
IpeIMETHbIE PE3yIbTaThI:

Yucsa v BBIYUCIECHUS

Hcnonb3oBaTh HavalbHBIE MPEACTABICHUS O MHOXECTBE JCUCTBUTEIbHBIX
quces IS CpaBHEHUS, OKPYTJICHUS M BBIYMCICHUH, N300pakaTh JCHCTBUTEIbHbBIC
Yyycia TOYKaMU Ha KOOPJAMHATHOU MPSIMO.

[IpumensaTs moHSATHE apU(PMETHYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBa/IpaTHbIC KOPHH, HMCIOJIB3YS TPU HEOOXOIUMOCTH KaJIbKYJISATOP, BBIMOJIHATH
npeoOpa3oBaHusl BBIPAXKEHUN, COJEpKAIIUX KBaJpaTHbIE KOPHHU, HCIOJIB3Ys
CBOMCTBA KOPHEM.

Hcronp30BaTh 3allMCA OONBIINX M MajbIX YHMCENI C IMOMOIIBIO IECATUYHBIX
npoOeii u creneHeit yucia 10.

AJsireOpanyeckue BbIpasKeHUs

[IprMeHAT, TOHSATHE CTENEHW C IEJIbIM  TO0Ka3aTesieM, BBIMOJHITh
npeoOpa3oBaHus BEIPAKECHUM, COJIEPKAITUX CTETICHH C I1€JIBIM ITOKa3aTeJIeM.

BBITTOTHATH TOXIECTBEHHBIC MPEOOPA30BaHMs PAITMOHAIBHBIX BRIPAKEHUHN Ha
OCHOBE IIPaBUJI JCHCTBHM HaJ MHOTOWICHAMH U aJIreOpandecKUMHM JIPOOSIMH.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKHUTEIH.

[TpuMeHsTH MPpeoOpa30BaHMs BRIPAKESHUM JUIS PEIICHUS PA3IudIHBIX 3a]1a4 U3
MaTE€MaTHUKH, CMEKHBIX ITPEIMETOB, U3 PEATTBHOMN MTPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHelHbIE, KBaJIpaTHbIC YPAaBHEHUS W PalMOHAIbHBIE YPaBHEHUS,
CBOJAIIMECA K HUM, CUCTEMBI JBYX YPAaBHECHUH C JIByMS IEPEMEHHBIMHU.

[IpoBOIUTE MPOCTEUIINE UCCIEAOBAHNUS YPABHEHUW U CUCTEM YpABHECHUH, B
TOM YHUCJIE C IPUMEHEHNEM rpadUueCcKuX MpeCTaBICHUH (yCTaHABINBATH, UMEET
JI1 ypaBHEHUE WJIM CHUCTEMA YPABHEHUM PELICHUs, €CIM HMEET, TO CKOJbKO, U
npodee).



[lepexonuth OT ciiOoBeCHOUN (OPMYIMPOBKU 3adauu K €€ airedpandeckoun
MOJEIA C IIOMOIIBID COCTABJICHUS YPAaBHEHUSA WIM CHUCTEMBl YpPaBHEHU,
MHTEPIPETUPOBATH B COOTBETCTBUU ¢ KOHTEKCTOM 3aa4U IOJYYEHHBINU pE3yJIbTaT.

[IpuMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB UL CPABHEHM S, OLICHKH, PEIIaTh
JMHENHbIE HEPaBEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBI, 1aBaTh IPAPUUECKY IO
WJUTIOCTPALMIO MHOYKECTBA PEILIEHUN HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[ToHumMaTh W WCIOJIB30BaTh (DYHKIIMOHAJIBHBIC TIOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAUCHMS), OMpEACNsITh 3HaueHWe (YHKIUU TO 3HAYEHUIO
apryMeHTa, ornpeensaTh CBoMCcTBa GYHKIMU 0 €€ Tpaduky.

Crtpouth rpaduku dJIeMeHTapHBIX (PYHKIIMNA BUAA:

y=k/X, y=X2, y=x3,y = |X|, y = VX, OIichIBaTh CBOICTBA YHCIOBOH ()YHKIHH
o e€ rpaduxy.

K koHmy oOyuenuss B 9 kJjacce OOyYarOmMMICS TMOJTYYUT CICAYIOIINE
pEeAMETHBIE PE3YJIHTATHI:

Yucia v BLIYUCIECHUS

CpaBHUBATH U YHOPSAOUYMBATH PAIMOHAJIBHBIE U UPPALIUOHAIBHBIE YUCTIA.

BrinonHsaTh apudMeTHIecKre 1eHCTBHS ¢ palliOHAILHBIMU YHCIIAMH, COYETas
YCTHBIE U NMCBMEHHBIE MPUEMBI, BBIITOJIHATH BBIYHUCIEHUS C UPPALUMOHAIBHBIMHU
YHUCJIaMU.

HaxonuThk 3HaueHUA CTENEHEN C LIEJIBIMU MTOKA3ATENAMU U KOPHEN, BEIYUCIIATH
3HAYCHUS YUCIIOBBIX BBIPAKCHUN.

OKpyraarh JEUCTBUTENBHBIE YKCIA, BBINOJHATH MPUKUIKY pe3yJbTaTa
BBIUHCJIEHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHelHbIE U KBaApaTHBIE YPABHEHHUS], YPABHEHHUS, CBOJSIIUECS K HUM,
MpoCTeimne APOOHO-PALIMOHAIBHBIE YPABHEHUS.

Pemate cuctemsl ABYX JIMHEMHBIX YPAaBHEHHUW C JABYMS NEPEMEHHBIMHU U
CUCTEMBI JBYX YPAaBHEHUH, B KOTOPBIX OAHO YPABHEHUE HE SABIISIETCS TUHEHUHBIM.

PemaTte TekcTOBBIE 3amauyM anreOpamveckuM CrocoOOM C  MOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS UJIM CUCTEMBI JBYX YPABHEHUM C IByMsI IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUW U CUCTEM YPAaBHEHHUI, B
TOM YHUCJIE C IPUMEHEHNEM rpadUueCcKuX MpeCTaBICHUH (yCTaHABINBATH, UMEET
Y ypaBHEHUE WIM CHCTEMa YPAaBHEHWI pEIIECHHUs, €CIh UMEET, TO CKOJIbKO, U
npodee).



PemaTte nuHEHHBIE HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxaThb
pelIeHre HEPAaBEHCTB HAa YMCIOBOW MPSMOM, 3alMCBHIBATh PELIEHHUE C MOMOILIBIO
CHUMBOJIOB.

Pemlate  cucremMbl  JIMHEMHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOUAIONIME KBaJApPAaTHOE HEPABEHCTBO, H300pa)kaTb pELICHHE CUCTEMBI
HEPABEHCTB Ha YMCJIOBOM NPSIMOM, 3alUCHIBATh PELIEHUE C IOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELIEHUU PA3JIMYHBIX 3a7a4.

DyHKUUH
Pacno3naBath (yHKIMKM H3Y4eHHBIX BHUJIOB. [loka3piBaTh CXEMaTHYECKU

pacIoioKeHHE Ha KOOPAMHATHOM IJI0CKOCTH rpadukoB GyHKImi Buaa: y = kx, y =
kx +b,y=k/x,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT 3HAYCHMI
K03 (HUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIUH.

Crtpoutb U M300pakaTb CXeMaTHYECKH I'pa@UKW KBaIpPaTHUUHBIX (YHKLHUM,
OINMKCHIBATh CBOWCTBA KBAJPATUUHBIX (PYHKIMI MO UX Tpadukam.

Pacnio3naBaTh KBajpaTHyHyr0 QYyHKIMIO 1O (popmyse, MPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX QYHKIMH U3 pealbHOM KU3HU, (PU3UKHU, TEOMETPUH.

Yucii0BbIE MOCTECA0BATEIbHOCTH M MPOrPecCuu

PacrioznaBaTh apuMeTHUECKYIO0 U TEOMETPUUECKYIO IPOTPECCUH TTPH PA3HBIX
croco0ax 3a/1aHusl.

BbInmoNHATS  BBIYHCIICHUS C  HUCHOJb30BaHMEM (opMyn N-ro  4ieHa
apupMETHIECCKON U TEOMETPUIECCKON IPOTrPECCHii, CYMMBI ITEPBHIX N WICHOB.

N300pakath wiIeHBl MOCIENOBATEIBHOCTH TOYKAMU HA KOOPIAWHATHOM
IJIOCKOCTH.

Pematy 3amaum, CBSI3aHHBIE C YHUCJIOBBIMHM IOCIEI0BATEIBHOCTMH, B TOM
YHCIIe 3a/1a4d U3 PeabHOM JKMU3HU (C UCIOJIb30BAaHUEM KaJbKYIATOpA, IUGPOBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KoJsinuecTBO yacoB
HaumeHoBaHue pa3ie/ioB U TeM JuekTpoHHble (¢ poBbIE)
Ne n/n NPorpamMmbl Bcero Konrpossmie o0pa3oBaTe/ibHbIE peCypChl
padoThbI
1 JIuHeliHOE ypaBHEHUE C OJJHOU 15 1 Bu6mmorexa [{OK
HEpPEMEHHOM https://m.edsoo.ru/7f415b90
bubmmoreka [{OK
2 Lenere BhIpaenns 50 4 https://m.edso0.ru/7f415b90
bu6moreka [IOK
3 (DyHKHHH 12 1 https://m.edsoo.ru/7f415b90
4 CucrteMbl TUHEHHBIX YPABHEHUH C 19 1 Bubnnoreka [TOK
JIBYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f415b90
5 [ToBTOpEHME U cUCTEMAaTU3ALUAS 6 1 bubnmnoreka LIOK
y‘qe6H0r0 MaTepuaia https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8
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8 KUIIACC

KoJsinuecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM duexkTpoHHble (¢ poBbIE)
Ne n/n NPorpamMmbl Bcero Konrpoanusre o0pa3oBaTe/ibHbIE pecypchl
padoThbI
bu6mmoreka [IOK
1 PanuonasbHbIe BbIpaKEHNA 42 3 https://m.edsoo.ru/7f417af8
KBagpaTHbie KOpHH. bub6mmnoreka IIOK
2 . 26 1 :
I[eI/ICTBI/ITeJIBHBIC yucia https://m.edsoo.ru/7f417af8
bu6morteka [IOK
3 KBaHpaTHHe YPaBHCHHUS 24 2 https://m.edsoo.ru/7f417af8
bu6moreka [IOK
10 [ToBTOpenue u 06001ICHNE 10 1 https://m. edsoo.ru/7£417af8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 7



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

9 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne i/ KonTtpoJbHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI
bu6mmoreka [{OK
1 Hepasencrsa 21 1 https://m.edsoo.ru/7f419d08
bubmmoreka [{OK
2 KBaﬂpaTHqHaﬂ (byHKHHH 32 2 https://m.edsoo.ru/7f419d08
. bu6moreka [IOK
3 DneMeHTBI NPUKIATHOW MaTEMATUKHU 21 1 https://m.edsoo.ru/7§419d08
bu6moreka [IOK
4 YucII0BBIE TOCIEI0BATEILHOCTH 21 1 httos://m.edsoo.ru/7f419d08
. [ToBTOpEeHue, 0600IIeHNE, 18 1 Bubnuoreka ITOK
CUCTEMaTHU3AU 3HaHHﬁ https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 76
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Anrebpa, 9 kiacc/ Mep3nsik A.L'., [lononckuit B.b., SAxup M.C.; non
penakuueit [lononsckoro B.E., O61iecTBo ¢ orpaHu4eHHON
oTBETCTBEHHOCTHIO M3naTensckuii nentp «BEHTAHA-TPA®y;
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

* Anre6pa, 8 kiacc/ Mep3nsik A.T'., [lononckuit B.b., SAxup M.C.; non
penakimueit [logonbckoro B.E., O01iecTBO ¢ orpaHu4eHHOM
oTBETCTBEHHOCTHIO M3naTensckuii nentp «BEHTAHA-TPA®y;
AxrmmonepHoe odmectBo «M3narensctBo «IIpocBemnienue»

* Anre6pa, 7 kinacc/ Mep3nsik A.L'., [lononckuit B.b., SAxup M.C.; non
penakmueit [Togonbckoro B.E., O01iecTBO ¢ orpaHU4eHHOM
oTBeTcTBeHHOCThIO M3naTenbckuil nentp « BEHTAHA-T'PA®Dy;
AxkmmonepHoe obmiectBo «M3marensctBo «IIpocBemnienne»

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

» Aunrebpa : 7 knacc : meroaudeckoe nocooue / E.B. Byiiko,
A.Tl'. Mep3nsk, B.b. Tlononckuit, M.C. Sxup. — 2-e uza., crepeoTun. —
M. : Benrana-I'pad, 2018. — 184 c¢. — (Poccuiickuii y4eOHUK).

* bymnko E.B. Anre6pa : 8 kimacc : metoanaeckoe nmocodue / E.B. bytiko,
A.T'. Mepansik, B.b. Tlononckuit, M.C. SIxkup. — 2-e u3f., CTEpEeOTHI. —
M. : Benrana-I'pad, 2016. — 192 ¢. — (Poccuiickuii y4eOHUK).

* bymnko E.B. Anre6pa : 9 kinacc : metonuueckoe nocobue / E.B. bytiko,
A.T'. Mepansik, B.b. Tlononckuit, M.C. Sxup. — 2-e u3f., CTEpEeOTHI. —
M. : Benrana-I'pad, 2018. — 200 c. — (Poccuiickuii y4eOHUK).

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



