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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sIBIII€TCA OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIIEro 00pa3oBaHMs: OHA
oOecrieynBaeT M3y4eHHE APYrHX AUCIMIUIMH, KaK €CTeCTBEHHO-HAyYHOIo, TaK U
T'YMaHUTAPHOTO IIUKIIOB, €€ OCBOECHHE HEOOXOAUMO JUIsl MPOAOHKEHHUST 00pa30BaHus
U B MOBCEAHEBHOM >xu3HU. Pa3zBuTre y oOydarommxcs Hay4YHbIX MPEICTABICHUN O
MPOUCXOXKJIEHUH U CYIIHOCTH alreOpandyecKux aOCTpakiui, crnocode OTpaKeHUs
MaTeMaTUYECKOW HAayKOW SIBJICHUN M MPOLIECCOB B MNPHUPOJE M OOIIECTBE, POJIH
MaTeMaTUYECKOro MOJECIUPOBaHUS B HAYYHOM TIO3HAaHMM W B MPAKTUKE
CocOOCTBYET (HOPMHUPOBAHMIO HAYYHOTO MHUPOBO33PEHHUS W KA4YECTB MBIILUICHUS,
HEOOXOJUMBIX I aJanTalii B COBpPEMEHHOM IuppoBoM obmectBe. M3ydenue
anreOppl  oOecrieynBaeT pPA3BUTHE YMEHUS HAONIOAAaTh, CpPaBHUBATh, HAXOJIUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBIIICHHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBAaTH CBOM JEHUCTBUS W BBIBOJBI, (hOPMYJIHPOBATH
yTBepkeHus. OcBoeHue Kypca aiareOpbl 00ecredrMBaeT pa3BUTHE JIOTUYECKOTO
MBIIJICHUST OOYYalOIIUXCS: OHU UCIHOJIB3YIOT JEAYKTUBHBIE W WHIYKTUBHBIC
paccyxzieHus, OoOO0OIeHHEe W KOHKPETH3allMi0, a0CTparupoBaHHE W aHAJIOTHIO.
OOyuenue anrebpe mnpeArnojaracT 3HAYUTEIbHBIM OOBEM  CaMOCTOSTEIHHOU
NEATEILHOCTH O00yYaroIIMXCs, MOATOMY CaMOCTOSITEILHOE pElICHUE 3aa4 sIBISETCS
peanu3anuen 1esTeIbHOCTHOTO MPUHITUIIA 00yUeHUSI.

B cTtpykType mnporpammbl yueOHOro Kypca «Aisredpa» ajii OCHOBHOTO OOIIETro
o0pa3oBaHUs OCHOBHOE€ MECTO 3aHHUMAIOT COAEPKATEIbHO-METOANYECKUE JIMHUU:
«Unucna ©  BBIYUCHEHUS», «ANreOpandyecKkue BbIpAXEHUS», «YpaBHEHUS H
HEpPABEHCTBA», «DyHKIMW». Kaxkaas U3 3TUX coaepKaTeabHO-METOANYECKUX JIMHUN
pa3BUBAETCSl HA MPOTSHKEHUU TPEX JIET U3YUYCHUS Kypca, B3aUMOJEHUCTBYS C IPYTUMU
ero JuHUsAMH. B xoae wu3ydeHuss yuyeOHOro Kypca OOyYaromMMCs MPUXOIUTCS
JIOTUYECKHU PACCYKaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3H C
TUM B TIPOrpaMMmy Y4eOHOro Kypca «Anredpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI
JIOTUKHW, TPEACTAaBICHHBIE BO BCEX OCHOBHBIX pa3zfenax MaTeMaTHU4eCKOro
oOpa3oBaHHWS W  CIOCOOCTBYIOIIME  OBJIAJICHHIO  OOYYarOIIMMKCS  OCHOB
YHUBEPCAIIBHOTO MaTeMaTH4ecKoro s3blka. CoaepiKaTelbHOW U CTPYKTYpPHOMU
OCOOEHHOCTBIO Y4YEOHOrOo Kypca «AnredOpa» SBISIETCS €ro WHTETPUPOBAHHBIN
Xapakrep.

Conepxxanue nuHUUA «YHHCIa ¥ BBIYUCICHUS» CIIYKAT OCHOBOW ISl TAJIbHEWILIETO
U3YYEHUS] MATEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYalOIIUXCSA JIOTHUECKOTO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHSI TIOJIb30BAThCS QJITOPUTMaMM, a TaKXKe
MPUOOPETCHUIO MPAKTUUECKUX HABBIKOB, HEOOXOJIUMBIX JIJIsi TTIOBCEIHEBHOM KU3HHU.
Pa3BuTHe MOHATHSA O YKCIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHUs CBSA3aHO C
palMOHAJIBHBIMU U UPPAIMOHATBLHBIMU YKCIaMH, (GOPMUPOBAHUEM TIPEACTABICHUM O
JNEUCTBUTEILHOM 4YHUCJE. 3aBEpPUICHWE OCBOCHUSI YHUCIOBOM JIMHUU OTHECEHO K
cpenHeMy oO1ieMy 00pa3oBaHUIO.

Conepxkanve AByX anreOpandecKux JUHUN — «Anre0pandecKue BBIPAXKEHUS» U
«YpaBHEHHSI W HEPABEHCTBA» CIOCOOCTBYET (OPMUPOBAHUIO Y OOyUYAIOIIMXCS



MaTEMaTU4YeCKOro ammapara, HEeOOXOAMMOTO MJis penieHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOIO
oOmiero oOpa3oBaHUs Y4YE€OHBIM MaTepuan TPYNIHUPYETCS BOKPYT PalMOHAIbHBIX
BbIpaKEeHM. Asredpa JAEMOHCTPUPYET 3HAYEHHWE MaTeMaTHUKU KakK s3bIKa IS
MOCTPOEHUSI MAaTEMaTUYECKUX MOJIEIICH, ONMKUCAHUSI TTPOILIECCOB U SIBJICHUMN peanbHOIro
mupa. B 3amaum o0O0yueHuss anreOpe BXOIAT TakKe JalbHEWIlee pa3BUTHE
QITOPUTMHYECKOTO MBIIUIEHUS, HEOOXOIMMOI0, B YaCTHOCTH, JJII OCBOCHHS Kypca
nHQOpMATUKHA, W  OBJAJCHUE  HABBIKAMU  JCAYKTUBHBIX  PACCYKICHHM.
[IpeoOpa3zoBanne CHUMBOJIBHBIX (OPM CIMOCOOCTBYET PAa3BUTHIO BOOOPaKCHWS,
CIIOCOOHOCTEH K MaTEMaTHIECKOMY TBOPYECTRY.

Conepxanve (QyHKIIMOHATHHO-TPAPUIECKON JHUHUU HAIEJIEHO Ha TOJyYeHUe
OOyJarOIIMMHUCS 3HAHUN O (PYHKITUAX KaK BaXKHEHIIEH MaTeMaTHYECKONH MOJETH IS
OMMCAHMS M WCCICIOBAHUS PA3HOOOPA3HBIX TPOIECCOB W SBICHUW B MPUPOJE U
obmectBe. M3yuenue marepuana cnocoOCTBYET Pa3BUTHIO y O0yUYaIOMIUXCS YMEHUS
UCIIOJIb30BaTh  PA3JIMYHBIC BBIPA3UTEIBHBIE CPEJCTBA SI3bIKA MaTEMaTUKH —
CJIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckre, BHOCUT BKJIaa B GOpMHpPOBaHUE
MPEICTABICHUM O POJIM MAaTEeMaTUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.
CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3ydaeTcsi yueOHbIN Kypc «Amnredpay,
KOTOPBIN BKJIIOYAET CIIEYIONIME OCHOBHBIE paszensl coaepxkanus: «Yucna u
BBIYHCIICHUS», «ANreOpandyeckue BBIPAKECHUS», «YpaBHEHUS M HEPABEHCTBaY,
«DyHKIAWY.

Ha usydenue yueOHOTO Kypca «Anrebpa» otBoautcs 306 wacoB: B 7 kmacce — 102
yaca (3 gaca B Heemo), B 8 kiacce — 102 gaca (3 gaca B Heneno), B 9 kimacce — 102
yaca (3 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUASA

7 KIIACC

Yuciaa 1 BIYUCICHUA

JpoOu OOBIKHOBEHHBIE W JECSITHYHBIE, MEPEeX0 OT OJIHON (opMbl 3amucH JIpolder K
npyroii. IloHATHE palnMOHAIBHOIO YHCIA, 3alKCh, CPABHEHUE, YIIOPSAOYUBAHUE
palMOHANBHBIX 4KCell. ApuUdMeTHUEeCKHe ACHCTBUS C palMOHATBHBIMU YHCIIAMH.
Pemienue 3a1au u3 peaabHON MPAKTUKUA HA YaCTH, HA JIPOOH.

Crenenp ¢ HaTypaJbHBIM MOKa3aTeNeM: ONpe/eIeHNe, TPeodpa3oBaHne BhIPAXKCHUN Ha
OCHOBE OIIPEENICHHS], 3aucCh O00NbIIMX yucen. [IponeHTsl, 3anuch NpOLUEHTOB B BUAE
Apobu u 1pobu B BUIE MPOLEHTOB. TpU OCHOBHBIC 33/la4ydl Ha MPOICHTHI, PEUICHHUE
3a/1a4 U3 PEAIbHOU MPAKTUKHU.

IIprumeHenne MpU3HAKOB IEIMMOCTH, PA3JIOKEHNE HA MHOKUTEININ HATYPAIbHBIX YHCEIL.
PeanbHbie 3aBUCUMOCTH, B TOM YKCIIE TIpsiMasi U oOpaTHasi IPOMOPIIMOHATLHOCTH.
AJire0panvecKue BbIPAKEeHUsI

IlepeMeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAKECHUA C IEPEMEHHOMU. JlOMMyCTUMBIE 3HAYEHUS
nepemMeHHbIX. [IpencraBieHrne 3aBUCUMOCTH MEX]y BEJIMYUHAMH B BHUJE (DOPMYIIBL.
Boruucnenus no ¢popmynam. [IpeobpazoBanrie OYKBEHHBIX BBIPAKEHHM, TOXKIECTBEHHO
paBHbIE BBIPAXKEHUS, NpaBWiIa MNpeoOpa3oBaHUs CYMM W TPOU3BEICHUMN, MpaBHIIa
PACKPBITHS CKOOOK U MPUBEICHUS MOJOOHBIX ClaraeMbiX.

CBolCTBa CTENEHN C HATYPaJIbHBIM ITOKA3aTEIEM.

Opgnowrensl u MHOrowieHel. CreneHb MHOrowieHa. ClOKEHUE, BBIYMTAHUE,
YMHOXXE€HHE MHOTOWICHOB. POPMYJIBI COKPAIIEHHOTO YMHOXKEHUSA: KBaJIpaT CyMMBbI H
kBagpaT paszHocth. DopMyna pa3HOCTH KBaAparoB. PasiokeHrne MHOTO4WIEHOB Ha
MHOKHTEJIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHue, KOpeHb  ypaBHEHHUsA, TMpaBWia  MPeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHUU.

JIuHeHOe ypaBHEHHME C OJHOW IIEPEMEHHOW, YMCJIO KOPHEN JIMHEWHOIO YpPaBHEHUS,
pelieHue JIMHENHBbIX ypaBHeHUW. (COCTaBI€HHE YpaBHEHUW IO YCIOBHIO 33JayM.
Pemenune TekCTOBBIX 3a/1a4 C TOMOIIBIO YPaBHEHUM.

JIluneitHOe ypaBHEHHE C ABYMS MEPEMEHHBIMU U ero rpaduk. Cuctema IByX JIMHEHHBIX
YpaBHEHUH C JABYMs IIepeMEHHbIMHU. PelieHue cucteM ypaBHEHUH CIOCOOOM
MMOACTAaHOBKU. [ [puMepsI peleHns: TEKCTOBBIX 3a/1a4 € IIOMOLIBI0 CUCTEM YPABHEHHU.
DYyHKIUU

Koopaunara touku Ha npsmoil. UucimoBble MPOMEXYTKH. PaccrosHue Mexay AByMs
TOYKaMU KOOPJAUHATHOU MPSIMOM.

[IpsimoyrosibHast cucteMa koopauHat, ocu OX u Oy. Abciucca U opAvHATa TOYKH Ha
KOOpJIMHATHOM TIockocTH. Ilpumepsl rpaduxoB, 3amaHHbIX QopMynamu. YrteHue
rpadukoB peanbHbIX 3aBucUMocTel. [lonarue Qynkuu. ['paduk dynkuuu. CBoiicTBa
byukuuid. Jluneinas ¢yakuus, e€ rpaduk. I'paduk dynkumn y = |X|. ['padudeckoe
pELICHUE JTUHEUHBIX YPABHEHUN U CUCTEM JIMHEMHBIX YPABHCHUM.



8 KUIIACC

Yuciaa 1 BIYUCICHUA

KBagpatueiii kopenb u3 uucina. [lonstue o6 uppanmoHalbHOM uwucie. JlecsaTUHbIe
npuOIMKEHUST HppalMOHAIBbHBIX YHcen. CBoWcTBa apu(pMETHYECKUX KBaJIPATHBIX
KOpPHEH M MX MPUMEHEHHE K IPeoOpa30BaHUIO YMCIIOBBIX BBHIPAKEHUM U BHIYUCIICHUSIM.
JleCTBUTENIBLHBIC YHCIIA.

Crenensb ¢ enpIM noKaszaTeneM U e€ cpoiictBa. CTaHaapTHas 3aluCh YUCa.
Anredpanyeckue BbIpaKeHUSA

KBaapaTHbIil TpEXWIEH, pa3ioKEeHNE KBAAPATHOTO TPEXWIEHA HA MHOKUTEIH.
Anrebpanyeckas apoos. OCHOBHOE CBOMCTBO anreOpamveckoit apoow. CrokeHue,
BBIYMTAHUE, YMHOXKCHHE, JeJeHne anreOpamdeckux apoOeil. ParmoHanbHbIC
BBIPOKEHHSI M UX TIPeoOpa3oBaHueE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opMyia KOpHEH KBajapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHUMN, CBOJAIIMXCS K JIMHEHHBIM U KBaApaTHbIM. [IpocTeiiiue npoOHO-
palOHAIIbHBIE YPABHEHHSI.

['paduueckas unTEepIIpeTaIs YpaBHEHUN C JIBYMS IEPEMEHHBIMUA U CUCTEM JIMHEHHBIX
YpPaBHEHHN C JBYMsl IEepeMEHHbIMU. lIpuMepsl penieHus CHUCTEM HEIUHEHHBIX
YPaBHEHHI C IBYMS IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 3a/1a4 aare0panyeckuM crocoooM.

UucnoBble HEpAaBEHCTBA M HX CBoOWCTBAa. HepaBeHCTBO € OJHOW TEPEMEHHOM.
PaBHOCHMIBHOCTH HEPABEHCTB. JINHEMHBIE HEPABEHCTBA C OJHOM IepeMeHHOU. CHCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOU IEPEMEHHOM.

DOYyHKIUU

[lonsitue ¢Qynkauu. OONacTh ONpeAeNeHus] W MHOXKECTBO 3HAYEHUW (QYHKIUU.
CniocoObl 3a1anus PyHKIUH.

I'padux ¢ynxiuu. Utenue cpoiictB pyHkimu no e€ rpaduxy. [Ipumepsr rpaduxon
(GYHKIHIA, OTPaXKaIOIINUX PEeATbHBIE TPOIECCHI.

@DYHKIMHU, OMMCHIBAIOIINE TIPSIMYIO U 00paTHYIO MPOMOPIMOHATIBHBIE 3aBUCUMOCTH, UX
rpadukm. ®yukmun Y = X2, y = X3, y = VX, y=|x|. ['padudeckoe pelreHne ypaBHeHHiT 1
CHUCTEM YPaBHEHUU.

9 KUIIACC

YucJia v BBIYMCICHUSA

PaunoHanpHple  4YMClla, HWppalUMOHANbHBIE YHCIA, KOHEUHbIE U OECKOHEYHbIE
JecATUYHbIE TpoOU. MHOXKECTBO JEHCTBUTEIbHBIX YUCEN, NEHCTBUTEIbHbIE YHUCa KaK
OECKOHEYHbIE JECATHYHbIE ApoOM. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JCHCTBUTEIIBHBIX YACEI U KOOPAUHATHOMN IIPSAMOM.

CpaBHeHME ACHCTBUTENBHBIX YMCeN, apupMeTUIECKre ACHCTBUS C JEHCTBUTEIbHBIMU
YUCJIaMHU.

Pa3mepbl 00BEKTOB OKPYKAIOIIETO0 MHPA, JJIUTEIBHOCTh MPOLECCOB B OKPYXKAIOIIEM
MHUpE.



[TpubmmkénHoe 3HaYEHUE BEIMYHMHBI, TOYHOCTh MpUOIKeHHs. OKpYTJICHHE Yuced.
[Ipukuaka v OUEHKa PE3YIbTATOB BHIUYMCICHU.

YpaBHeHUS U HEPABEHCTBA

JluneriHoEe ypaBHEHME. PenieHne ypaBHEHUM, CBOISIIIUXCS K JIMHEUHBIM.

KBagpaTtHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASIIMXCS K  KBaJPATHBIM.
bukBagpatHoe ypaBHeHue. [IpuMepbl pelIeHHUs ypaBHEHUH TPEThEW W YETBEPTOU
CTEIECHEN Pa3JI0KEHUEM HA MHOXKHUTEIIN.

Pemenne  ApoOHO-palMOHAJIIBHBIX ~ ypaBHEHUH. PemieHue  TEKCTOBBIX — 3ajay
anre0pandecKuM METOIOM.

VYpaBHeHue ¢ AByMs MTepeMEHHBIMHU U ero Tpaduk. PemeHne cuctemM OBYX JIMHEHHBIX
YPaBHEHHN C JABYMsI NEPEMEHHBIMHM. PelIeHHME CHCTEM [BYX YpPaBHEHHU, OJIHO W3
KOTOpBIX JIMHEIHOe, a Japyroe — BTOpoi creneHu. ['paduyeckas HUHTEpHpeTaIHs
CHUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pelienre TeKCTOBBIX 3aa4 anreOpandeckuM CriocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne JMHENHBIX HEPABEHCTB C OJHOW MEPEMEHHOM. PelleHue cucrem JMHEUHBIX
HEpaBEHCTB ¢ oaHOW miepemeHHoi. KBampartHble HepaBeHcTBa. ['paduueckas
MHTEPIPETALINS HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS [IEPEMEHHBIMU.

DOyHKUNHA

KBagpatuunas ¢yskuus, e€ rpaduk u cpoiictBa. I[lapaGona, KoopJuHATHI BEPIIUHbI
napaboJibl, 0Ch CHMMETPHUH MapadoJIbI.

I'padukn Gpynxumit: Y = kx, y = kx + b, y = k/X, y = X3, y = VX, y = |X| 1 ux cBoiicTpa.
YucJioBbIC MOCIEI0BATEILHOCTH U MPOrPecCum

[loHATHE  YHCIIOBOM  TOCJIEAOBATEIBHOCTH. 3agaHue  TOCIENOBATENBHOCTH
peKyppeHTHOH dopmynoi u popmymoil N-ro uieHa.

Apudmernueckass W reomeTpuueckas mporpeccud. @PopMynbl  N-ro  4jeHa
apu(pMETHIECKON U TEOMETPUUECKOUN MPOTPECCHid, CyMMBI TIEPBBIX N UJICHOB.
N3o00pakeHne 4jaeHOB apu(PMETHUECKOM U TEOMETPUUYECKON MPOrpeccHil TOYKaMu Ha
KOOPJIMHATHOM TIJIOCKOCTH. JIMHEWHBI M SKCIMOHEHIUAIbHBIA pocT. ClloXKHbIE
MIPOLICHTBHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOTI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOoCTHBIE Ppe3yJIbTaThl OCBOCHUS NPOrpaMMbl Y4eOHOro Kypca «Anredpar»
XapaKTEepU3yIOTCS:

1) naTpuoTHYeCKOe BOCTIMTAHME:

IIPOSIBJICHUEM MHTEpPECa K MPOLIIOMY W HACTOSAIIEMY POCCHMCKOM MAaTE€MaTHKH,
LIEHHOCTHBIM OTHOIICHUEM K JTOCTHXKEHUSM POCCUMCKHMX MAaTEMaTUKOB U POCCUUCKOU
MAaTEMATUYECKON IIKOJbI, K MCIOJB30BAHUI0 ITHUX JOCTHKECHHM B JIPYrMX HAyKax W
NPUKIATHBIX cepax;

2) rpaxIaHCKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OOS3aHHOCTEW TpakJIaHWHA M peau3allii ero Ipas,
MPEACTABIICHUEM O MAaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHHUPOBAHUS Pa3TUYHBIX
CTPYKTYp, SBJIEHUN, TMpoIeayp TpaxIaHCKOro oOmiecTBa (Hampumep, BBIOOPHI,
ONpOCHI), TOTOBHOCTBIO K OOCYXICHHIO OSTHYECKUX NpoOJieM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHUN HAYKH, OCO3HAHUEM BaXKHOCTU MOPAIBHO-
ATUYECKUX MPUHIUIIOB B JIEATEIIBHOCTH YUYEHOTO;

3) TpyaoBOe BOCIIMTAHUE:

YCTAaHOBKOM Ha AKTHMBHOE y4aCTHE€ B PEIICHUM MPAKTUYECKUX 3aJ1a4 MATEMaTH4YE€CKOU
HaIlpaBJIECHHOCTH, OCO3HAHMEM BAXXHOCTM MAaTEMaTUYECKOro O00pa3oBaHUs Ha
MNPOTSDKEHUH BCEH KU3HM JJIs1 YCHEIIHOW MNpoeCCUOHANbHOW NI€ATEIbHOCTH U
pa3BUTUEM HEOOXOAUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H  TMOCTPOEHUEM
WHJIUBUAYAJIbHOU TpPaeKTOpUU OOpa30BaHUsI U KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX
MHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTN4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHUSTHIO MAaTEMaTHYECKUX
Oo0OBEKTOB, 3ajay, pEIICHUN, paACCYKIECHUN, YMEHHUIO BHJIETb MAaTeMaTHUYECKHUE
3aKOHOMEPHOCTHU B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTAallMEH B JCSTEIHHOCTA HA COBPEMEHHYIO CHCTEMY HAYUYHBIX MPEICTABICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS YeJIOBEKa, MPUPObI U OOLIECTBA, TOHUMAHUEM
MaTeMaTUYeCKOM HAyKU Kak cepbl YEIOBEUECKOU AEATEIBHOCTH, ITANOB €€ pa3BUTHUS
W 3HAYUMOCTH [JI1 Pa3BUTHUS I[MBWIM3AIMW, OBJIAJCHHEM S3BIKOM MATEMATUKU U
MaTeMaTUYECKOW KyJIbTypOW KaK CpEICTBOM IIO3HAHUS MHUpPA, OBJAJCHUEM
NPOCTEUIIMMH HABBIKAMHU UCCIIENOBATEIBCKON NEATEILHOCTH;

6) ¢usuyeckoe BocnuTaHue, (OPMHPOBAHME KYJBTYPbI 310POBb H
IMOIMOHAJIBLHOIO 0JIarONoJIyYns:

TOTOBHOCTBIO MPUMEHITh MATEMATHYECKUE 3HAHHWS B HMHTEPECAX CBOETO 3I0POBbS,
BEJICHUS 3JI0POBOr0 00pasza >XKU3HU (370POBOE MUTAHWE, COATIAHCUPOBAHHBIN PEKUM
3aHATHUN W OTAbIXa, pEryisipHas (u3udeckas AaKTUBHOCTBH), CHOPMUPOBAHHOCTHIO



HaBbIKa pedIiekcun, MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ MpaBa IPyroro
YeJI0BEKa,;

7) 3K0JIOTHYecKOe BOCIIUTaAHHE:

OpHEHTallMel Ha MPUMEHEHUE MaTeMaTHUYeCKUX 3HaHUW I pelieHus 3aa4 B 001acTu
COXPaHHOCTH OKpY’)KaloIlel cpeabl, IUIAHUPOBAHUS TOCTYIIKOB M OIEHKH HX
BO3MOXHBIX TOCHEJACTBUNA HJIi OKpYXalollled Ccpelbl, OCO3HaHUEM TJI00aJIHLHOTO
XapakTepa SKOJOTUYECKUX MPOOJIEM U IMyTeH UX PEIICHUS;

8) ajanTanus K U3MEHSIIOIMMCSH YCJIOBUSAM COLUAILHON U NPUPOAHOM Cpelbl:
TOTOBHOCTBIO K JEHCTBUSAM B YCIOBHUAX HEONPENEIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAaKTUYECKYIO NEATEIbHOCTh, B TOM YHCJIE yYMEHUE
YUHUTBCS Y APYTUX JIOAEH, TpUOOpPETaTh B COBMECTHOM AESATENIBHOCTH HOBBIE 3HAHUA,
HaBBIKM U KOMIIETEHIIUU U3 OMbITA IPYTHUX;

HEOOXOUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHW, B TOM 4YHCIE (HOPMYITHUPOBATH
UJIeH, TTOHATHUSA, TUIIOTE3bl 00 O0BEKTAX U SBJICHUAX, B TOM YHCIIE paHEe HEU3BECTHBIX,
OCO3HaBaTh J1e(PULUTHI COOCTBEHHBIX 3HAaHWN U KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBAaTh CTPECCOBYIO CHUTYallMl0, BOCIIPUHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIONIUH KOHTPMEpP, KOPPEKTHUPOBATH MPUHUMAEMBbIE
pemieHuss W JAeUCTBUsA, (OpPMYIUPOBaTh M OLIEHUBATh PUCKU U TIOCIIEICTBUA,
(GhOpMHUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTeibHBIE YHUBEpPCAJIbHBIC yqeﬁnble HeﬁCTBHﬂ

ba3oBble 1ornueckue aeiicTBUs:

® BEBISBIIATH U XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKA MaTEMaTHYECKUX OOBEKTOB,
MOHSTUHN, OTHOIIEHWH MEXIy TMOHSATUSMU, (POPMYIHPOBATH OINPEACIICHUS] TOHSITHH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPHU3HAK KiIacCU(UKAIIMN, OCHOBAHUS I 000OIIECHUS
Y CpaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIIN3A;

® BOCIIPUHUMATh, (OPMYJIUPOBATH U MPEOOPA3OBHIBATH CYKJICHUS: YTBEPAUTEIbHBIE U
OTpUIIaTeIbHBIC, CIUHUIHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

® BBISBIIATH MaTEMAaTHYECCKHUE 3aKOHOMEPHOCTH, B3aWMOCBSI3W W TPOTHBOPEYHUS B
dakTax, MaHHBIX, HAONIONEHUSIX W YTBEPKICHUAX, TNpeiaratb KpUTEpUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEY U,

® JieaTh BBIBOJIBI C UCTIOJIB30BAHUEM 3aKOHOB JIOTHKH, ICTYKTUBHBIX U WHIYKTUBHBIX
YMO3AKJIIOUEHUM, YMO3AKJIFOUEHUH 10 aHAJIOTHH;

e pa30upaTh JI0Ka3aTCIIbCTBA MAaTEMATHYCCKUX YTBEPXKACHHA (NIpAMbIE H  OT
MIPOTHBHOTO), MIPOBOIUTH CaMOCTOSITEIIEHO HECJIOKHBIC JI0Ka3aTeNIbCTBA
MaTreMaTH4ecKnX (DaKTOB, BBICTpAWBATh AapPTYMEHTAIMIO, TPHUBOJIUTH TPUMEPHI U
KOHTPIPHMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;

® BBHIOMpATHh CMOCOO perieHus yuyeOHOUW 3amaun (CpaBHUBATH HECKOJIBKO BapHAHTOB
perieHus, BHIOMpaTh HauOoJee MOAXOANNN ¢ YYETOM CaMOCTOSITEIPHO BBIIETICHHBIX
KPUTEPUEB).



ba3oBble uccienoBarejbcKue 1eHCTBUA:

® UCIOJIB30BAaTh BOMPOCHI  KAK  MCCIEAOBATEIIbCKUM  HMHCTPYMEHT  IO3HAHMS,
(bopMyIUpOBaTh BOMIPOCHI, PUKCHUPYIONIKE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIHHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, (OpPMHPOBATH TMIIOTE3Yy, apTyMEHTHUPOBATh CBOIO
MO3UIMI0, MHCHHE;

® [IPOBOJUTH MO CAMOCTOSITEIBHO COCTABIIEHHOMY IUIAHY HECIIOKHBIA 3KCIEPUMEHT,
HEOOJIBIIOE HKCCIEIOBAHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH MAaTeMaTH4ecKOro
00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXIY COOOM;

® CaMOCTOSITENIbHO (OPMYJIUPOBAaTh OOOOIIEHUS W BBIBOJABI IO pPe3yJbTaTaMm
POBEIEHHOIO HAOJIOJEHUS, UCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX
PE3yNbTATOB, BHIBOJOB M 0000IIEHNUI;

® [IPOTHO3MPOBAThH BO3MOXKHOE  pa3BUTHE IIpollecca, a TaKXKe  BbIIBUIaTh
MPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCJIOBUSX.

PabGora ¢ undpopmanmeii:

® BBIIBJISITH HEJOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAIIMH, TaHHBIX, HEOOXOIUMBIX
JUTSI pelIeHUs 3a1a4H;

® BHIOMPATH, AHATU3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH WHOOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM IIPEICTABICHHUS,;

e BbIOMpaTh (opMy MpeAcTaBiIeHUS HHPOPMALMH WU WUIIOCTPUPOBATh pELIAEMbIe
3a/layu CXeMaMH, uarpaMmmamMu, HHOW rpauKkoi 1 MX KOMOMHALUSAMY;

® OIIEHMBATh HAJAEKHOCTh HHPOPMALIUU IO KPUTEPHUSIM, PETIOKEHHBIM YUUTEIEM HIIN
c(OpMYJIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YYeOHbIe NeiCTBUS:

® BOCHPUHUMATh U POPMYIUPOBATH CYKIACHHS B COOTBETCTBUHM C YCIOBUSIMU U LENISIMU
oOLlEHUs, SICHO, TOYHO, TPAMOTHO BbIpaXkaThb CBOK TOYKY 3pEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XO/AY PELICHUS 3a/1a4yd, KOMMEHTHUPOBATh
ITOJTYyYEHHBIA PE3yJIbTaT;

e B Xo0/l€ OOCYXIEHHS 3aJaBaTh BOIMPOCHl IO CYIIECTBY OOCYKIa€MOH TEMBI,
npo0JieMbl, peliaeMoil 3a1auu, BHICKA3bIBaTh HJEH, HalleJIEHHbIE HAa MOUCK PELICHMUS,
COTOCTABJIATh CBOM CYXACHHS C CYXACHUSIMU JPYTrUX YYaCTHUKOB JUAJOra,
oOHapy>XUBaTh Pa3IMYME U CXOACTBO IMO3UIIMMI, B KOPPEKTHOH Popme GopMyIupoBaTh
Pa3HOIJIACHS], CBOU BO3PAKEHUS;

® NPEJCTaBISATh pe3yJbTaThl pEIIEHUs 3a/layd, OSKCIEPUMEHTa, MCCIIEJOBaHMUs,
MIPOEKTa, CAMOCTOSITENIBHO BBIOMPATh (opmMaT BBICTYIUIEHUS C Y4E€TOM 3aja4y
MPE3EHTALUU U OCOOEHHOCTEHN ayIUuTOpHUU;

® [IOHUMAaTh U MCIOJB30BATh MPEUMYIIECTBA KOMAHAHOW U MHAMBUAYAJIbHOU pabOThI
MIPY PEIIEHUN YYeOHBIX MaTEMAaTUYECKHX 33]1a4;

® IIPUHMMATh 1€Jb COBMECTHOW JEATEIbHOCTH, IIJIAHUPOBaTh OpPraHHU3aAIUI0
COBMECTHOM pabOThI, paclpenesaTh BUABI padoT, TOTOBAPUBATHCS, OOCYKIATh MPOIIECC
U pe3ysbTat paboThl, 00001aTh MHEHUSI HECKOJIBKHX JIFOJICH;

® y4yacTBOBaTh B TIPYNNOBbIX (Gopmax padoTbl (0OCYyXIeHUs, OOMEH MHEHUSIMHU,
MO3TOBBI€ HITYPMbI U JIPYTUE), BBINOIHATH CBOIO YacTh pabOThl U KOOPAWHHUPOBATH



CBOM JEHCTBUA C APYTMMH WICHAMH KOMaH[bl, OLICHUBATh Ka4€CTBO CBOErO BKJIAJA B
OOLIMI MPOIYKT MO KPUTEPUSAM, CHOPMYJINPOBAHHBIM YYaCTHUKaAMH B3aUMOJICHCTBUSI.
PeryJsiTuBHbIC YHUBEpCAJIbHbIE y4eOHbIe 1eiiCTBUA

Camoopranusanus:

® CaMOCTOSITEJIbHO COCTaBJISITh ILJIAH, aJTOPUTM pEIICHUs 3aJaud (WIM €ro 4acTb),
BbIOMpaTh Cmoco0 pemieHuss ¢ y4ETOM HMEIOIIMXCS PEecypcoB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTUPOBaTh U KOPPEKTHPOBATh BAapUAHTBI PELICHUN C y4ETOM
HOBOM WH(pOpPMaLIUH.

CaMOKOHTPOJIb, SMOLMOHAJILHBIN HHTEJJICKT:

® BJAJETh COCO0OAMU CaMONPOBEPKH, CAMOKOHTPOJIA MPOLEcca U pe3ysIbTaTa peIICHUs
MaTeMaTUYEeCKOH 3a1auu;

® NIPEIBUIECTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUHU 3a/1a4d, BHOCUTD
KOPPEKTUBBI B AESITEIbHOCTh HA OCHOBE HOBBIX OOCTOATEIBCTB, HAWJAEHHBIX OLIUOOK,
BBISIBIICHHBIX TPYJTHOCTEH;

® OIICHMBAaTh COOTBETCTBUE PE3yJIbTaTa JEATEIbHOCTH IIOCTABICHHOM UEIH H
YCIIOBHSIM, OOBSICHATh NPUYMHBI JOCTHXKEHHSI WM HEJIOCTWKEHUS UEIH, HaXOJUTh
OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenuss B 7 kjacce 0Oy4arolmuics MOMYYUT CIEIYIOUIUE TPEIMETHBIC
pE3yJbTaTHI:

Yuciia u BBIYMCTICHUS

BbInonHATh, coueTass yCTHbIE U MUCbMEHHBIE MPUEMBI, apu(PMETHUYECKUE NEHCTBUS C
palMOHAIbHBIMUA YUCIIAMH.

Haxonuth 3HayeHUs YUCIIOBBIX BBIPAXKEHHM, MPUMEHITh pa3HOOOpa3HblEe CIOCOObI U
MPUEMBI BBIYMCIICHUS 3HaYE€HUN TPOOHBIX BBIPAKEHU, COJAEPKAINUX OOBIKHOBEHHBIE U
JECATUYHBIE JPOOH.

[lepexoauTh OT 0J1HOM (HOPMBI 3aITUCH YKCEIl K APYroi (MpeoOpa3oBbIBaTh AECITHUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B O€CKOHEUHYIO
JECATUYHYIO IpOOB).

CpaBHHBATh M YIIOPSIIOYMBATH PAIIMOHATIBHBIC YHCTIA.

OKpyrisTh yucha.

BhIMONMHATE NPUKUAKY U OIEHKY PE3yJIbTaTa BHIYMCICHUH, OIEHKY 3HAUCHUI YHUCIOBBIX
BbIpaXXEHUW. BHIMOIHATH NEMCTBUSI CO CTETIEHSIMU C HATYPAJIbHBIMU MTOKA3aTEIIMHU.
[IpuMeHsTh NPU3HAKYU JAETMMOCTH, Pa3JIoKEeHUE HA MHOKUTEIN HATYpaIbHBIX YHCEIL.
Pemate mpakTUKO-OPUEHTUPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOIIEHUEM BEJIUYHH,
MPOMOPIMOHAIBHOCTRIO  BEJIMYUH, TMPOIEHTAMHU, HHTEPIPETUPOBATh PE3YJIbTaThl
pelIeHns 3a1a4 C Y4ETOM OTPAHUYECHUN, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX
0OBEKTOB.



AJiredpanyecKkue BbIpaKeHUs

Hcnonp30BaTh anreOpanyecKkyrd TEPMHMHOJIIOTMIO M CHUMBOJIMKY, NPHUMEHATH €€ B
IPOLIECCE OCBOEHMSI YUeOHOr0 MaTepHuaia.

HaxoauTs 3HaueHus1 OyKBEHHBIX BBIPDAKEHUH MPU 3aJaHHBIX 3HAUCHUSAX [IEPEMEHHBIX.
BeinonHATe npeoOpa3oBaHMsl LENOr0 BBIPAKEHHS B MHOTOWIEH IPUBEICHUEM
NOJOOHBIX CIIaraéMbIX, pACKPBITUEM CKOOOK.

BBINIONHATE YMHOKEHHE OJHOWICHA Ha MHOTOWIEH M MHOIOYJIEHAa Ha MHOTOYJIEH,
IPUMEHSTH (POPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCylecTBIATh Pa310KEHNE MHOTOYJIEHOB Ha MHOKUTEIU C MOMOUIBIO BBIHECEHHS 3a
CKOOKM O0OIero MHOXHTENS, TPYHNIUPOBKH CJIaraeMblX, MPUMEHEHUs (HopMyll
COKPAILLIEHHOI'O YMHOKEHHUS.

[IpumensTh mTpeoOpa3oBaHUS MHOTOYJICHOB Ui PEIICHUS pa3IuyHBIX 3a7ad M3
MAaTEeMaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEAIBHOU MPAKTUKH.

Hcenonb30BaTh  CBOMCTBA  CTENEHEHM C  HATypaJIbHBIMU  IOKa3aTesIMUA I
peoOpa3oBaHus BEIPAXKECHUI.

YpaBHeHMs M HEPABEHCTBA

Pewrars iMHENHBIE YpAaBHEHUS C OJHOU IEPEMEHHOM, PUMEHAA NIPaBWIa Iepexoaa OT
HCXOJHOI'0 YPaBHEHUS K paBHOCWIbHOMY eMy. [IpoBepATh, ABIAETCA JIM YUCIO KOPHEM
YPaBHEHUS.

[IpuMeHsATh rpaguueckue MeTOIbl IPU PEIICHUH JIMHEWHBIX YPABHEHUN U UX CUCTEM.
[logOupaTe mpuMepsl map YUCEN, SBISIOMIMXCSA PELICHUEM JIMHEWHOIO YPaBHEHHUS C
IBYMsI IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTM TpaduK JMHEHHOTO YPaBHEHHUS C JABYMs
MEePEMEHHBIMU, MOJIb3YSCh TPa(pUKOM, NPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.
Pemars cucteMsl NBYyX JIMHEHMHBIX YPAaBHEHUM C JBYMs NEPEMEHHBIMU, B TOM YHCIIE
rpadguyecku.

CocTaBisATh M pelarh JUHEHHOE YPABHEHUE WIM CHCTEMY JIMHEHMHBIX YPAaBHEHMH I10
YCIOBHUIO 3aJa4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4u
IOJIyYE€HHBIN PE3YJIbTAT.

DyHKUNHA

N300paxkaTh Ha KOOPJAMHATHOW TIPSIMOM TOYKH, COOTBETCTBYIOUIUE 3aJaHHBIM
KOOpAMHATAaM, Jy4d, OTPE3KH, MHTEPBAJbI, 3aMMCHIBATh UYWCIOBBIE MPOMEXKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OTmedaTh B KOOPAMHATHOW TUIOCKOCTH TOYKHM MO 3aJaHHBIM KOOpAWHATaM, CTPOWTH
rpaduku TuHEHHbIX GyHKUUA. CTpouTh Tpaduk GyHKIUU Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (YHKIUHA HW3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYWHAMU:
CKOPOCTh, BPEMsl, PACCTOSIHHE, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOIUTEILHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHre PyHKITMU TIO0 3HAYCHUIO €€ apTryMeHTa.

[TonumaTts rpaduyeckuii crocod MpeacTaBIeHNs U aHamu3a HHPOPMAIINH, U3BIIEKATh U
WHTEPHPETUPOBATH MHGOPMAITHIO U3 TPAPUKOB PEATHHBIX MPOIIECCOB U 3aBUCUMOCTEM.



K xonmy oOyueHuss B 8 kJjiacce oOyYaroIIMICS TMOJTYYUT CIEIYIOIIUE MPEIMETHBIC
pEe3yJIbTATHI:

Yucya 1 BBIYUCIEHUSA

Hcnonb30BaTh HaYaJIbHBIE TIPEJACTABICHUSI O MHOXKECTBE JICHCTBUTEIBHBIX YUCEN JJIS
CpaBHEHMS, OKPYIJICHUS W BBIYUCIICHUN, N300pakaTh ACHCTBUTENBHBIC YHCIIa TOUKAMHU
Ha KOOPAWHATHOW MPSMOM.

[IpumeHATh TIOHATHE apU(PMETHUECKOTO KBAIPATHOTO KOPHS, HAXOAWTHh KBAJIPATHHIC
KOPHH, HUCIOJIB3Yys] TIPH HEOOXOMUMOCTH KaJIbKYJATOP, BBHIMOJIHATH MPeoOpa3oBaHUS
BBIPAXKEHUI, COZEPKAIINX KBaJIpATHbIE KOPHU, UCIIOJIL3Ys CBOMCTBA KOPHEH.
Hcnonb30BaTh 3anmucu OOJBIIMX M MaJIbIX YHUCENI C TOMOIIbIO JAECATUYHBIX Ipo0Oei u
creneHe uucia 10.

AJire0panvecKue BbIPAKEeHUs

[IpuMeHATh MOHATHE CTENEHH C IEJIbIM IMOKa3aTeJeM, BBINOJHATH MPeoOpa3oBaHUs
BBIPAXKEHUN, COAEPKAIIMNX CTENEHU C LEIbIM OKA3aTEIEM.

BhINONHATE TOXAECTBEHHBIE MPEe0Opa30BaHUs PAllMOHANIBHBIX BBIPAXKEHUN HA OCHOBE
MpaBuJI ICUCTBUI HAJl MHOTOWICHAMH U alireOpandecKUMHU JIPOOSIMH.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIH.

[Ipumensaty mnpeoOpa3oBaHMs BBIPAKEHUW JUIsI pELICHUS Pa3IU4HbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEaTbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHelHbIe, KBAAPATHBIE YPABHEHUS U PALMOHAIIBHBIE YPABHEHHUSI, CBOISAIIAECS
K HUM, CUCTEMBI JIByX YPABHEHHH C JBYMS NTEPEMEHHBIMM.

[IpoBOAUTE MpOCTENIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM UYHCIIE
C MPUMEHEHUEM TpaUUecKuX MpeACTaBICHUN (yCTaHABIMBATh, UMEET JIM ypaBHEHHUE
WJIM CUCTEMa YPABHEHUH PEIIEHUs, €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT cioBecHOW (HOPMYIUPOBKU 3a7adM K €€ anreOpanyeckod MOJeIu C
IIOMOILIBIO COCTABJICHHUSI YPAaBHEHUs WIIM CUCTEMbl YPABHEHUMN, WHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJa4M ITOJyUYEHHBIN PE3yJIbTarT.

IIprmMeHsATP CBOWCTBA YMCIOBBIX HEPABEHCTB JUISl CPAaBHEHUsA, OLEHKH, pellaTh
JUHECHHBIC HEPABEHCTBA C OJHON IMEPEMEHHOM M WX CHCTEMBI, J1aBaTh rpadHUuecKyro
WJUTIOCTPALMIO MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUNHA

[lornmath W HCMONB30BaTh (YHKIMOHAIBHBIE TIOHATUA U S3BIK  (TEPMHHBI,
CUMBOJIMYECKHE O0O0O03HAUEHMsI), OMNpPEACNATh 3HaYeHUE (YHKIMU 10 3HAYEHUIO
aprymMeHTa, OlpeAessaTh CBOMCTBA PYHKIUU 1O €€ rpaduKy.

Ctpouts rpaduku dJIeMEHTApHBIX (DYHKIIMA BUA:

y = kiX, y = x2, y = X3,y = |X|, y = VX, OIHCHIBATH CBOICTBA YHCIOBOIl (PYHKIHH 110 €8

rpaduky.



K xonmy oOyuenus B 9 kjacce 0Oy4aromuiCsA TMOMYYUT CIEIYIONTUE TPEIMETHBIC
pE3yNbTaThI:

Yuciaa 1 BIYUCICHUA

CpaBHHBATh M YIIOPSIIOYMBATH PAIMOHAIIBHBIE U UPPAIlMOHAIbHBIC YHCIIA.

BoinonssaTe apudmeTnyeckrue NEeHCTBUS ¢ pallMOHAIBHBIMUA YUCIIAMH, COYETasi YCTHbBIC
Y TUCbMEHHBIE MPUEMBI, BBITIOIHATH BHIYUCICHUS C UPPAILIMOHATBHBIMU YHCIIAMHU.
Haxonuth 3HayeHUs cTENeHeW C UENbIMUA MOKa3aTeasiIMU U KOpPHEW, BBIYUCIATH
3HAYCHUS YMCIIOBBIX BHIPAKECHUN.

OKpyTsATh NEWCTBUTEIBHBIC YUCIA, BBHITIONHATH MPUKHUAKY pPE3yJbTaTa BBIUYMCICHUMH,
OIICHKY YMCJIOBBIX BBIPAKECHUH.

YpaBHeHHs U HEPABEHCTBA

Pemare nuHelHBIE W KBaJpaTHBIE YpaBHEHUS, ypaBHEHUS, CBOAIIMECS K HHUM,
npocTeiime JpoOHO-palluOHaIbHbBIEC YPABHEHUS.

Pemate cuctembl IByX JTMHEHHBIX YPaBHEHUN C ABYMs IEPEMEHHBIMU U CUCTEMBI JIBYX
ypaBHEHUH, B KOTOPBIX OJTHO YPABHEHHE HE SBJISICTCS JIMHEUHBIM.

Pemate TekcTOBBIE 3a7aun alreOpanyecKuM CIOCOOOM C TOMOIIBIO COCTaBJICHUS
yYpaBHEHUS WM CUCTEMBI JIBYX YPaBHEHUH C IByMs II€PEMEHHBIMHU.

[IpoBouTh MpoOCTEHIIINE UCCIEAOBAHNS YPAaBHEHUIN U CUCTEM YPAaBHEHHI, B TOM UUCIIE
C NMPUMEHEHUEM TIpaUUecKuX MpeAcTaBIeHUN (yCTaHABIMBATh, UMEET JIM ypaBHEHHUE
WJIM CHCTeMa YpaBHEHUN PEIICHHs], €CIIM UMEET, TO CKOJIBKO, U Ipoyee).

Pemate nuHElHBIC HEpaBEHCTBA, KBAJApPATHBIE HEPABEHCTBA, WM300pakaTh peEIICHUE
HEPaBEHCTB Ha YMCJIOBOW MPSMOM, 3aITUCHIBATh PEIICHNE C TIOMOIIBI0 CHMBOJIOB.
Pemares cucTeMBbl JIMHEWHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKJIIOYAIOIITHE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHWE CHUCTEMbl HEPABEHCTB Ha YHCIIOBOM
MIPSAMO#A, 3aITUCHIBATh PEIICHHUE C TIOMOIIBIO CHMBOJIOB.

Hcronp30BaTh HEpaBEHCTBA MPHU PEIICHUN PA3TUIHBIX 3371a4.

DyHKUNHA

PacnioznaBath QyHKIMN U3ydeHHBIX BUIOB. [loKa3bIBaTh CXeMaTHYECKU PACIIONIOKEHUE
Ha KOOPJMHATHOM IJIOCKOCTH rpadukoB GpyHkiui Buaa: Y = kX, y =kx + b,y =k/x,y =
ax2 + bx + ¢,y = x3, y = VX, y = ||, B 3aBucumoctH ot 3HaueHHil K0O)PHUIHUEHTOB,
OMKCHIBATH CBOMCTBA (PYHKITUH.

CtpouTth M M300paXkaTh CXEMaTUYECKU IpapUKU KBAIPATHUYHBIX (PYHKIIUH, OMHUCHIBATH
CBOMCTBA KBaIPATUYHBIX (DYHKIIMI 110 UX rpaduKam.

PacmosnaBaTh kBagpaTHuHyr0 GYHKOHIO TI0 (QopMyne, TMPUBOAUTH TPUMEPHI
KBaJAPaTUYHBIX (DYHKIIMA U3 peaTbHOM XKU3HU, QU3HKH, TCOMETPHH.

YucsioBble MOCTEA0BATEILHOCTH H TPOTPECCHHA

Pacro3naBaTh apuMeTHUECKY0 W TCOMETPUYECKYIO TIPOTPECCHHM TIPH Pa3HBIX
coco0ax 3aJaHusl.

BBITIONHATE BBIYUCIICHUS C MCIOJB30BaHUEM (GOpMYII N-T0 WieHa apuPpMETHICCKON U
F€OMETPUYECKON MPOTPECCUI, CYMMBI IIEPBBIX N YWICHOB.

N300pakath 4eHbI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIMHATHOM TUIOCKOCTH.
Pemate 3amaun, CBA3aHHBIE C YUCIOBBIMU MOCIIEIOBATEILHOCTSIMHU, B TOM YHCIIE 33/1a41
13 peajbHOM KU3HM (C UCIIOIB30BAaHUEM KAJIBKYJIATOPA, IU(PPOBBIX TEXHOJIOTHA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsmmyecTBo 4acos JIEKTPOHHBbIE
HaumeHoBaHue pa3aesioB u
Ne i/ (un¢posbie)
TeM IIPOrpaMMbl Bcero Kontposbubie IIpakTuueckue 0GPa30BATEIBHBIC
padoThbI padoThI pecypeh
1 Yucna ¥ BEIYUCIICHUS. o5 5 bubmoreka [JOK
PammonanbHble ynciia https://m.edsoo.ru/7f415b90
2 AnreOpanyeckre BbIpaKeHUS 27 2 E’[PtIS;I'I;I/(r)T:eeKdElSCI)_E)OrIlJ{ﬁ £415090
bubmmoreka [JOK
3 ¥ PABHCHHS! 1 HEPABCHCTBA 20 2 https://m.edsc%g.ru/7f415b90
4 Koopaunate! u rpaduku. 24 2 bubmuotexa [JOK
OyukIun https://m.edsoo.ru/7f415b90
bubmoreka IIOK
S MosTopenme 1 0600menme 0 1 https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I1O 102 9 0

[TPOI'PAMME
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8 KVIACC

KoumnuecTBo yacos JJIEKTPOHHbIE
HaumeHoBaHue pa3ae/ioB u
Ne i/ (uu¢posrbie)
TeM MPOrpaMMblI Bcero Koutpoabubie IlpakTuyeckne
o0pa3oBaTeJIbHbIE
patéoTbI padoThI
pecypchbl
1 Yucna 1 BRIYUCTICHUS. 15 1 bubmmoreka [JOK
KBanpaTHbie KOpHU https://m.edsoo.ru/7f417af8
e e : B LOK
! https://m.edsoo.ru/7f417af8
MOKa3aTeseM
3 AnreOpandecKkue BhIPKECHHUS. 5 1 bubmuoreka [JOK
KBanpartHusiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpandecKkue BhIPKEHHUS. 15 1 bubmuoreka [JOK
Anrebpandeckasi 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHEHUS 1 HEPABEHCTBA. 15 1 bubmoreka [JOK
KBanparubie ypaBHEHUs https://m.edsoo.ru/7f417af8
5 YpaBHEHHS 1 HEPABEHCTBA. 13 1 bu6mmoreka [JOK
CucreMbl ypaBHCHHI https://m.edsoo.ru/7f417af8
7 YpaBHEHUS 1 HEPABEHCTBA. 12 1 bubmoreka [JOK
Hepasencrpa https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 Pymupy. OCHOBHbIC HOHATHS ° https://m.edsoo.ru/7f417af8
9 Oynkuuu. Yuciaosbie 9 1 bubmmoreka [{IOK
byHKIIN https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 HMostoperne n 0bobuieme 0 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I1O 102 8 0

[TPOI'PAMME
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9 KVIACC

KoumnuecTBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3ie/ioB u (wbpoBbIe)
n/n TeM MPOrpaMMbl Kontposbubie IIpakTuueckue p
Bceero oOpa3oBaresibHbIC
patéoTbI padoThI
pecypchl
1 Yucna 1 BRIYUCTICHUS. 9 1 bubmoreka [JOK
JleficTBUTEIBHBIE YHCIIA https://m.edso0.ru/7f419d08
, | Y | Bumorers 110K
P e https://m.edsoo.ru/7f419d08
MepEMEHHOU
3 YpaBHEHNS 1 HEPABEHCTBA. 14 1 bubmoreka [JOK
CucTembl ypaBHEHUI https://m.edso0.ru/7f419d08
4 YpaBHEHNS 1 HEPABEHCTBA. 16 1 bubmoreka [JOK
HepaBenctBa https://m.eds00.ru/7f419d08
bubmoreka IIOK
> Py 16 L https://m.edso00.ru/7f419d08
bu6mmoreka IJOK
6 YwucioBbIe OCIEI0BATEIIBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHue, 06001IEHUE, 18 1 bubmoreka [IOK
CHCTEMaTHU3aLMs 3HAHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102 7 0

[TPOI'PAMME
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