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MNOSCHUTEJBbHASA 3AIINCKA

Anrebpa sBHSeTCS OAHUM H©3 ONOPHBIX KYpPCOB OCHOBHOTO OOIIETO
o0pa3oBaHUs: OHA O00ECICYMBACT U3YUCHHUE APYTUX TUCHUIUIMH, KaK €CTECTBEHHO-
HAy4YHOTrO, TaK M TYMAaHUTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOAUMO IS
IPOJOJDKEHUsT 00pa30BaHUs U B MOBCEIHEBHOM kU3HU. Pa3BuTne y oOydarommxcs
HAyYHBIX TPEJCTABICHUNH O TMPOUCXOKJACHUN W CYIIHOCTH ainreOpanvdecKux
abcTpakiui, cmoco0e OTpakeHUsI MaTeMaTHYECKON HAYKOM SBIICHUH U MPOIIECCOB B
IpUpO/E U 00IIECTBE, POJIM MATEMATHYECKOTO MOICIIUPOBAHUS B HAYYHOM [TO3HAHUU
U B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS U KAaueCTB
MBIIUICHUS, HEOOXOIUMBIX JIJIS aalTallid B COBPEMEHHOM IU(PPOBOM OOIIECTRBE.
N3yuenne anreOpbl oOecrieuMBacT pa3BUTHE yMEHUS HAOMOIaTh, CPaBHUBATH,
HaXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBINIICHUS, CIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JIEUCTBHUSI U BBIBOABI, (HOPMYIUPOBATH
yrBepkeHus. OcBoeHue Kypca anreOpbl oOecleyuBaeT pPa3BUTHE JIOTHUYECKOTO
MBIIICHAST OOYYaIOIMUXCSA: OHW HCIONB3YIOT JCAYKTUBHBIE W HWHIYKTHUBHBIE
paccyxaeHus, 000OIIeHHEe W KOHKPETH3alMI0, a0CTparipoOBaHUE M AHAJIOTHIO.
OOyuenue anrebpe mpeAnojaraeT 3HAYUTENIbHBIA O00BEM CaMOCTOSATEIHHOM
JESTEIBHOCTH 00YUYaOIIUXCsl, IOATOMY CaMOCTOSITEIbHOE PELICHUE 3a/1a4 SBJISECTCS
peanu3anuen 1esTeIbHOCTHOTO MIPUHITUIIA 00yUYSHUSI.

B cTpykType mporpamMmbel yaeOHOTO Kypca « Anredpay i OCHOBHOTO 00IIIero
0o0pa3oBaHMsI OCHOBHOE MECTO 3aHWMAIOT COACPKATEIHbHO-METOINYCCKAC JTMHUU:
«Yucna u BBIUKCICHUS», «ANTEOpanyecKue BBIPAKEHUS», «YpaBHEHUA W
HEpaBeHCTBa», «DyHKIMm». Kaxaas u3 3TuxX coaepKaTeIbHO-METOAUYECKUX JTUHUAN
pa3BUBAETCS Ha MPOTSHKECHUH TPEX JIET U3YUYCHHSI Kypca, B3aUMOJIEHCTBYS C IPYTUMHU
ero JuHUAMU. B Xome u3ydeHHms y4eOHOro Kypca OOYYarOIIMMCS TPHUXOIUTCS
JIOTUYECKH PACCyKIaTh, UCTIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBs3M ¢
TUM B MPOTpaMMy Y4eOHOro Kypca «AmnreOpay» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3jeliax MaTeMaTHYECKOTO
oOpa3oBaHUsI W  CIIOCOOCTBYIOIIME  OBJAJEHHUIO  OOYYaIOIIMMHUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTH4YeCKOTO s3bika. CoaepKaTeabHOW M CTPYKTYPHOM
O0COOEHHOCTBIO Y4YeOHOTOo Kypca «Anredpa» SBISETCS €ro WHTErPUPOBAHHBIM
XapaKkTep.

Conepxxanne mnuHUM «Yucna ¥ BBIYUCICHHS» CIY)KUT OCHOBOW NSt
JTANTbHEHUIIIET0 M3yYEeHUS MaTeMaTHKH, CIIOCOOCTBYET PA3BHTHIO Y OOYYAFOIIMXCS
JIOTHUYECKOTO MBIIIJICHUS, (POPMUPOBAHUIO YMEHHSI TTOJIH30BATHCS aJrOPUTMaMHU, a
TaK)Ke MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOMMMBIX ISl TTIOBCEIHEBHOM
®Ku3HHA. Pa3BuTHE MOHATHS O YUCJIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHMS
CBA3aHO C pALMOHAIBHBIMM M HMPPALMOHAIBHBIMUA YHUCIaMH, (HOPMHPOBAHHUEM
IPeICTaBICHUN O JEHCTBUTEIHLHOM YKCIIe. 3aBEPIICHUE OCBOCHUS YUCIOBOM JIMHUU
OTHECEHO K cpefHeMy 00111eMy 00pa30BaHHUIO.

ConeprxaHue IByX anreOpandecKux TUHUN — « ANITeOpandecKue BEIPOKCHUS U
«YpaBHEHHSI W HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUAFOITHXCS
MaTEMaTUYECKOro arrmapara, HeoOXOJMMOro Jisi pelIeHUs 3a/Jad MaTeMAaTHKH,



CMEXHBIX NMPEIMETOB U NMPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOIO
oOmiero obpazoBaHusi y4eOHbII MaTepuan TPYIIUPYETCS BOKPYT pPallMOHAIBbHBIX
BbIpOKEHUN. Asredpa IEMOHCTPUPYET 3HAUYEHHE MATEMAaTUKH KakK s3bIKa JUIs
MOCTPOCHUSI MATEMATHYECKUX MOJEJIEH, OMMCAHUS MPOLIECCOB U SABIECHUN PEATBHOTO
mupa. B 3amaunm oOydeHuss anreOpe BXOASAT TakKe JajbHEWIIEe pa3BUTHE
ITOPUTMUYECKOTO MBIIUICHHSI, HEOOXOIMMOT0, B YaCTHOCTH, JIJISl OCBOCHHSI Kypca
uHPOpPMAaTUKU, W  OBJAQJCHHE  HAaBBIKAMHU  JIEAYKTHBHBIX  PACCYKICHUH.
[IpeoOpazoBaHre CHUMBOJIBHBIX (OPM CHOCOOCTBYET Pa3BUTHIO BOOOpaXeHUs,
CIIOCOOHOCTEHN K MaTEMaTUYECKOMY TBOPYECTRBY.

Copepxanne (yHKIIMOHATIBHO-TpaQUUECKON JTMHUN HALIETICHO HA TOJy4YeHHUE
0OyJaroIMMUCS 3HAaHUH 0 (PYHKITUSAX KaK BKHEHIIICH MaTeMaTHIECKOW MOACITH IS
ONMMCAHUS U HCCIEIOBAaHUSA Pa3HOOOPA3HBIX MPOLECCOB U SIBICHUN B MPUPOJE U
oOuiectBe. M3yueHne marepuana ciocoOOCTBYET Pa3BUTHIO Y 00YUarOIIMXCS YMEHHUS
UCIIOJb30BaTh PA3JMYHbIE BBIPA3UTENBHBIE CPEACTBA SA3bIKA MAaTEMaTUKH —
CJIOBECHBIEC, CHUMBOJMYECKHE, TIpaduueckue, BHOCHT BKJIaJ B (HOpMUPOBAHHE
MPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUU [IUBUIN3ALNN U KYJIbTYpPHI.

CornacHo ywyeOHOMy IUIaHy B 7-9 Kiaccax u3ydaercs Y4YeOHBIH Kypc
«Anre0Opa», KOTOPBIA BKIIOYACT CICAYIOLUIME OCHOBHBIE pAa3/Eibl COJIEP KAHUSA:
«Yucna u BBIUKUCICHUS», «ANTEOpanyecKUe BBIPAXKEHUS», «YPaBHEHUS U
HEpaBeHCTBA», «DyHKIIUN.

Ha u3yuenue yueOHOro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce —
102 gaca (3 gaca B Hezento), B 8 kiacce — 102 gaca (3 gaca B Hezento), B 9 kiacce —
102 gaca (3 yaca B HEZIEINIO).

COAEPKXAHUE OBYUEHUSA
7 KIIACC

Yucaa v BIYUCICHUSA

JpoOu OOBIKHOBEHHBIE W JECSITHYHBIC, MEPEeX0]l OT OMHON (OPMBI 3aMMUCH
npobeit k gpyroi. IloHsTHEe palMOHAIBHOTO 4YHCJIa, 3aluCh, CpPaBHEHUE,
yHOpSAJOYMBAHUE  pALMOHANBHBIX  uucell. ApudmeTHdyeckue JAEUCTBUS  C
palMOHAJIBHBIMHA 4YKCclIaMH. PernieHue 3aiad U3 peajbHOM MPaKTUKW Ha 4acTH, HA
TpoOH.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTeJleM: OIpeneseHue, mnpeoOpazoBaHue
BBIPAKEHUI Ha OCHOBE ONpENeNIeHHUs, 3anuch 0osblux uncesn. [IpouenTsl, 3anuch
IPOLIEHTOB B BHJIE€ APOOH U JpoOM B BHUJE MPOLEHTOB. Tpu OCHOBHBIE 3aJlayd Ha
MIPOLICHTHI, PELICHUE 3a7a4 U3 PEATbHON MPAKTUKH.

IIpumenenne  NPU3HAKOB  JIEIMMOCTH, PA3JIOKEHWE HA  MHOKMUTEIH
HaTypaJIbHBIX YUCET.

PeanbHble  3aBUCMMOCTHM, B TOM  4Yucle T@psMas U oOparHas
IPONOPLUHUOHAIIBHOCTH.

AJire0OpanvecKue BbIPaKeHUsI

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUSA C NEPEMEHHOU. JlomycTumele
3Ha4YeHUs nepeMeHHbIX. [IpeacraBieHne 3aBUCUMOCTH MEXAY BEJIMYMHAMU B BUIE



dopmynbl. Beraucnenus no gopmynam. [IpeoOpa3zoBanne OyKBEHHBIX BBIPAXKCHHIH,
TOXXKJECTBEHHO pPAaBHBbIC BBIPAXKECHHs, MpaBWiIa MpeoOpa3oBaHUs CyMM U
IPOU3BEJICHUH, IPaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX ClIaracéMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpHounensl 1 MHOrouneHsl. CreneHp MHOTOwIeHa. ClIOKEHUE, BBIYUTAHUE,
YMHOXXE€HHE MHOTOWICHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUSA: KBAAPAT CYMMBI
1 KBazapar pasHoctu. GopMyiia pa3HOCTH KBaApaToB. Pa3nokeHre MHOrO4JIEHOB Ha
MHOKHTEIIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHEeHUE, KOpPEHb YpaBHEHMs, IMpaBWiIa MpeoOpa3OBaHMs YpPaBHEHHS,
PaBHOCUIIBHOCTbh YPaBHEHU.

JIuHeliHOE ypaBHEHHME C OJHOM IIEPEMEHHOW, YHUCIO KOPHEN JIMHEWHOIO
YPaBHEHHUS, PEIICHNE JIMHENHBIX ypaBHEeHNH. COCTaBIICHHE YPaBHEHUH 10 yCIOBUIO
3amauu. Perenne TeKCTOBBIX 3a1a4 € IOMOIIBIO YPABHEHUM.

JIuneitHOoe ypaBHEHHE C JIByMs NEpeMEHHbIMH M ero rpaduk. Cucrema aByX
JVHEWHBIX YpAaBHEHHW C JBYMsS IE€PEMEHHbIMH. PernieHue cucreM ypaBHEHHU
crocoboM mojacTaHoBKU. [Ipumepsl pemeHus: TEKCTOBBIX 33Ja4 C IIOMOIIbIO CUCTEM
YPaBHEHHUM.

DOyHKUUHA

Koopaunara touku Ha npsmoin. YucnoBele mpomMexyTKu. PaccTtosiHue mexny
IBYMs TOYKaAMU KOOPAMHATHOMN NPSIMOM.

[IpssmoyronbHas cuctema koopauHat, ocu OX u Oy. AbGciucca U opauHaTa
TOYKHM Ha KOOPAMHATHOM miockoctu. [Ipumeps! rpadukoB, 3ajaHHBIX (opMyIamH.
Urenue rpadukoB peanbHbIX 3aBUucuMoctel. [Tonstue pynkunu. ['paduk pyHkuu.
CpoiictBa (ynknmii. JIluneiinas ¢ynkuus, e€ rpaduk. ['padux dynkuuum y = |X|.
I'paduueckoe pernieHre JIMHEWHBIX YPABHEHUN U CUCTEM JIMHEHHBIX YPABHEHHM.

8 KUIACC

Yucia 1 BbIYUCICHUSA

KBagpatueiii kopeHb u3 uucia. [loHstne 00 wuppanuoOHATHLHOM YHCTIE.
JlecsiTuuHble TPUOIMKEHUST UppallMOHANbHBIX 4Kcen. CBoiicTBa apupMeTHYECKUX
KBaJIpaTHBIX KOPHEH U MX MPUMEHEHUE K IPe0Opa30BaHUIO YHCIOBBIX BBIPAKEHUN U
BBIYMCJICHUAM. [[€ICTBUTEIILHBIC YHUCIIA.

Crenensp ¢ nenpIM nokaszareneM u e€ cporicTBa. CTaHaapTHas 3aluCh YUCa.

AJire0OpanvecKue BbIPaKeHUs!

KBagpatHbIil TpEXWIEH, Pa3IoKEHNE KBAAPATHOTO TPEXWIEHA HA MHOKUTEIH.

AnreOpandeckas JpoOb. OCHOBHOE CBOMCTBO aireOpanyeckoil Japoowu.
CnoxeHrne, BBIYMTAHUEC, YMHOXKECHHUE, [IEJICHUE aireOpanmdeckux IapoOei.
PanmonanbHbie BoIpaXKEHUS U UX IPe0Opa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBanpaTtHoe ypaBHeHHE, (popMyJia KOpHEN KBaJIpaTHOIO ypaBHEHUs. Teopema
Buera. PemieHue ypaBHEHUN, CBOIAIIMXCA K JIMHEWHBIM UM KBAJPATHBIM.
[Ipocreiimme qpoOHO-pallMOHATEHBIE YPABHEHUS.



['paduueckas mHTEpIpeTalys ypaBHEHUN C JByMS IEPEMEHHBIMH U CUCTEM
JUHEWHBIX YpPaBHEHUW C JBYMs II€pEMEHHbIMU. [IpuMepbl pelieHHs CUCTEM
HEJIMHEWHBIX YPAaBHEHU C IBYMsSI IEPEMEHHBIMH.

Pelienre TeKCTOBBIX 3a7a4 anreOpandeckuM CrocoOoM.

HucoBble HEpAaBEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCUMNIBHOCTE HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucteMbl TMHENHBIX HEPABEHCTB C OJTHON NEPEMEHHOM.

DOyHKIUU

[Toustue ¢pynkiuu. O0IacTh ONpeAeICHUS U MHOXKECTBO 3HAUCHUN (PYHKIIUU.
CrnocoOsI 3aanust GyHKITHIA.

I'padux dynkuunu. Yrenue cBoiicTB ¢GyHkuuu 1o e€ rpaduky. [Ipumeps
rpa@uKoB QYHKIHM, OTPAKAIOIMIUX PEATbHBIE MPOIECCHI.

@OyHKIMY, OINHUCHIBAIOIINE TMPSAMYI0 U OOpaTHYHO MNpPONOPUUOHAIbHbBIE
3aBHCHMOCTH, UX rpadukn. OyHkmun Y = X2, y = X3, Y = VX, y=|x|. ['paduaeckoe
pEllIeHUE YPaBHEHU U CUCTEM YPABHECHUM.

9 KIIACC

Yuciia v BIYMCICHUSA

PaunoHanpHbple 4YMClIa, UppalMOHAIbHBIE YKCIIA, KOHEYHbIE M OECKOHEUYHBIE
JecsTUUHble ApoOu. MHOXECTBO JAEHCTBUTEIbHBIX YHUCEN, JEHCTBUTENbHbBIE YHCIIa
KaK O€CKOHEUYHbIE JIECATUUHbIE IpoOu. B3auMHO 0HO3HAYHOE COOTBETCTBUE MEXTY
MHOKECTBOM JIECTBUTENIBHBIX YUCET U KOOPAWHATHOU MPSAMOM.

CpaBHEHHME JICMCTBUTENBHBIX 4YHCEN, apu(MEeTHYEeCKHe JACUCTBUS ¢
JNEUCTBUTEILHBIMUA YUCIIAMU.

Pa3mepbl 0OBEKTOB OKpYXaroUlero MHpa, IIUTEIBHOCTh IPOLIECCOB B
OKpY’KarOIEM MUPE.

[Tpubnuk€HHOE 3HAYEHUE BEIMYMHBI, TOUHOCTh NMpuOMmKeHus. OKpyriieHue
yucen. [Ipuknaka u orieHka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JInneniHoe ypaBHEHME. Pemenne ypaBHeHNM, CBOASIIMXCS K JIUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUM, CBOASIIMXCS K KBaJApPATHBIM.
bukBanpatHoe ypaBHenue. IIpumMepsl pelieHuss ypaBHEHUN TPETbEd U YETBEPTOU
CTETICHEHN Pa3JI0KEHUEM HA MHOXKUTEU.

Pemenne npoOHO-panMOHANBHBIX ypaBHEHHM. PeleHne TEKCTOBBIX 3ajad
anredpandeckuM METOJIOM.

VYpaBHeHue ¢ OByMsi MEpeMEHHBbIMU W ero rpaduk. Pemenue cucrem IBYX
JIMHEWHBIX YPABHEHUM C ABYMS MEPEMEHHBIMU. PelieHne cucTteM ABYX ypaBHECHUH,
OTHO W3 KOTOPBIX JHUHEIHOE, a Jpyroe — BTOPOHl cremeHu. ['paduueckas
WHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMSI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CIiocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nUHEWHBIX HEPABEHCTB C OJIHOM NEepeMEHHOM. PemeHue cucrem
JVMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HEpaBEeHCTBA.



['paduueckass uHTEpHpeTalnyds HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.
DyHKUNH
KBanpatnunas Qynkums, e€ rpaduk u coiictBa. IlapabGona, KoopauHaTHI
BEPIIHHBI TapadoJIbl, OCh CAMMETPUHN TapadoJIbL.
[paduxu Gyrkmumit: Y = kx, y = kx + b, y = k/x, y = x3, y =Vx, y = |x| , u ux
CBOMCTBA.
Yucii0BbIe NMOCIEA0BATEILHOCTH M IIPOTPECCHHU
IloHsATME 4YHMCIOBOM IOCIENOBATEIBHOCTH. 3aJaHuE IOCJIEI0BATEIbHOCTH
peKyppeHTHOH hopMyIoi u GopMysI0il N-To WiIeHa.
Apudpmernueckas U reomerpuueckas nporpeccud. dopmynbl N-ro 4ieHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOTrPeCcCuii, CyMMbI IIEPBBIX N YICHOB.
N300paxxeHre 4YiIeHOB apu(METHYECKOW U TeOMETPHYECKOW IPOrpeccHii
TOYKaAMHA HAa KOOPJAMHATHOW IUIOCKOCTH. JIMHEMHBIA M 3KCIOHEHIMAIBHBIN POCT.
Cio>xHbBIE TPOLIEHTHI.
IINIAHUPYEMBIE  PE3YJIBTATBI OCBOEHUA  ITPOI'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHUS TPOTrpaMMBbl yueOHOTO Kypca «Anredpay
XapaKTEPHU3YIOTCH:

1) marpuoTryeckoe BOCIMTAHHE:

IPOSIBIICHUEM MHTEpECA K MPOLUIOMY U HACTOSIIEMY POCCUICKON MaTeMaTHKH,
LHEHHOCTHBIM OTHOLIEHWEM K JOCTHKEHUSM POCCHMCKMX MATEMAaTHKOB M
POCCHIICKOII MaTEeMaTUYECKOM IIKOJIbI, K HMCIOJIb30BAHUIO ATUX JIOCTH)KEHHUH B
JIpYrUX HayKax U NPUKIAIHBIX cepax;

2) rpaskaaHCcKoe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHHUIO 00S3aHHOCTEH TpakKIaHUHA U peai3alii €ro
MpaB, MPEJCTABICHUEM O MAaTEMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX
CTPYKTYp, SIBICHUW, MPOUEAYp TpakJIaHCKOro oOIecTBa (Hampumep, BbIOOpHI,
OMpOCHI), TOTOBHOCTHIO K OOCYXIECHHMIO STHYECKUX MpOOJEM, CBSI3aHHBIX C
MIPAaKTUYECKUM TPUMEHEHHEM [JOCTH)KEHMH HayKH, OCO3HAaHHUEM BaXKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B AEATEIBHOCTH YYEHOTO;

3) TpyAoBOe BOCIIMTAHHUE:

YCTAHOBKOM Ha AaKTUBHOE Yy4YacTHE€ B pEIIEHUU MPAKTHYECKUX 3a]ad
MaTEMaTU4YECKOM HAIPaBICHHOCTH, OCO3HAHMEM BAXXHOCTH MATEMaTHYECKOIO
oOpa3oBaHMsl Ha TMPOTSHKEHUH BCEM KM3HU ISl yCIEIIHOW Mpo¢deCcCHOHATbHOU
JESTEIbHOCTH M Pa3BUTHEM HEOOXOAUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
IOCTPOEHUEM MHJIMBUIyaJIbHOM TPAaeKTOPUU OOPA30BAHUS U )KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U O0OILECTBEHHBIX OTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIMTAHME:



CIIOCOOHOCTBIO K  OSMOIIMOHAJBHOMY U  3CTETUYECKOMY  BOCIIPHUSTHIO
MaTEeMaTHYeCKUX OOBEKTOB, 3a/ay, PEIICHUH, pPACCYKIEHUMN, YMEHHUIO BUIETDH
MaTEMaTUYECKAE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTallMed B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4dHBIX
MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKA, IPHUPOABI U
oOmiecTBa, MOHUMAaHUEM MaTEMaTHUECKONM HAyKHM Kak c¢epbl YeIoBEYECKOM
NEATEIbHOCTH, J3TANOB €€ pa3BUTUA M 3HAYMMOCTH I Pa3BUTHs LIMBWIN3ALUH,
OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKM M MAaTEMaTHYECKOW KyJbTypOW KakK CpPEeACTBOM
MO3HAHHUS MHpA, OBJAJACHHEM NPOCTEUIIMMU HABBIKAMH HCCIIEI0BATEIbCKON
NEeSATENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOPMHPOBAHHE KYJIbTYPbI 310POBbS U
3MOLMOHAJIBHOIO 0J1arONOJTy YU

TOTOBHOCTBIO IPUMEHATH MaTEMaTHYECKUE 3HAHUS B MHTEPECAaxX CBOETO
3I0pOBbS,  BEIEHUS  370pOBOro  obOpaza  JKHM3HM  (340pOBO€  INHTAHUE,
COQIAaHCUPOBAHHBIM pPEXUM 3aHATHA W OTHbIXa, peEryisipHas (Quanyeckas
aKTUBHOCTb), C()OPMHUPOBAHHOCTBIO HaBbIKA PeQIEKCUH, IPU3HAHUEM CBOETO IIpaBa
Ha OHIMOKY M TaKOro e MpaBa JPyroro 4ejJoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpUEHTAallel Ha MPUMEHEHUE MaTEeMaTUUYECKUX 3HAHUM ISl PEeIlIeHHs 3a/1ay B
00J1aCTH COXPaHHOCTHU OKPY>KAIOIEH Cpeibl, INTAHUPOBAHUS MOCTYINKOB U OLIEHKU UX
BO3MOKHBIX TOCTEACTBUNA AJIi OKpY’Kalolled cpeabl, OCO3HAHHEM TIJI00aJIbHOTO
XapakTepa 3KOJOTHYECKHUX MpoOJieM U IyTel UX pelieHus;

8) agpanTanusi K M3MEHAIOIMUMCSH YCJA0OBMAM COLUAJIBHOM U NPHPOIHOH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIILICHUIO
YPOBHSI CBOE€I KOMIIETEHTHOCTH 4€pe3 NPAKTUYECKYIO IEATEIBbHOCTh, B TOM YHUCIIE
YMEHHE YUYUTHCS Y APYTHX JIt0JIeH, MPUOOPETaTh B COBMECTHON AESITEIbHOCTH HOBBIE
3HAHUS, HABBIKM U KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOJUMOCThIO B  (POPMHUPOBAHMM HOBBIX 3HAHMM, B TOM YMHCIIE
(GopMynupoBaTh UAEH, NOHATUSA, TUIIOTE3bl 00 OOBEKTAX U SBICHUSIX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh JACPUIMTBHI COOCTBEHHBIX 3HAHUA U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBAaTh  CTPECCOBYKD  CHUTYyalUlO, BOCIIPUHUMATh
CTPECCOBYIO CUTyallMI0 KaK BbI3OB, TpPEOYIOIIUNA KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMbIE pELIEHUS U ACUCTBUs, (QOPMYIUPOBAaTH U OICHUBATh PUCKH H
MOCIIEACTBHS, POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI
ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble J1oruyeckue qeMCTBHUA:
e BBIBJSITH M XapPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKM MATEMATHYECKUX
O0OBEKTOB, TOHSITHH, OTHOIICHUH MEXAy TMOHITHUAMH, (HOPMYJIUPOBATH



OmpeseNieHnsl  TMOHATUHN, yCTaHABIUBAaTh  CYIIECTBEHHBIH  MPU3HAK
KJaccupUKaly, OCHOBaHUA ANl OOOOIIEHHS M CpaBHEHHs, KPUTEPUU
IPOBOIMMOTI0O aHAJIN3a;

BOCIpUHUMATh, (OPMYyJIHpPOBaTh M  NIPEOOpPa3OBbIBATh  CYKICHUS:
YTBEpAUTENbHbIE W OTpPULATENIbHbIE, €IWHUYHbIC, YacTHbIE U 00Iue,
YCIIOBHBIE;

BBISBJIISITh ~ MAaTEMAaTUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBOpeuMsi B (axkTax, [aHHBIX, HAOMIOJEHUSAX M YTBEPXKICHUSX,
npeiaraTb KpUTEPUH JUJIs BBISIBJICHUSI 3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;
JieNlaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JACTYKTHBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHHUM, YMO3aKIIOUEHNH IO aHAIOTHH;

pa3buparh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEP)KICHUHN (IPSIMBIE W OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEILHO HECJIOXKHbBIE JI0KA3aTeIbCTBA
MaTeMaTUYeCKUX (aKTOB, BBICTpPAaWBaTh AapryMEHTALUI0, IPUBOIUTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpPATh CMOCOO penieHus y4yeOHOW 3adadd (CpaBHUBATH HECKOJBKO
BAapUAHTOB pEIICHUs, BbIOMpPAaTh HauOoJee MNOAXOMAIMM C y4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBrle ucciieqoBareLCKue J1eiCTBUA:

MCIIOJIb30BaTh BONPOCHI KaK MCCIIEOBATENbCKUNA WHCTPYMEHT IO3HAHMS,
(opMynIMpOBaTH BOIPOCHl, (PUKCHPYIOLIME NPOTUBOpEUHe, MpodIemy,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JIaHHOe, (HOpMHUpOBAThH
TUIOTE3Y, apTyMEHTHPOBATh CBOIO MO3UIMI0, MHEHHUE;

MPOBOJIUTH MO CaMOCTOATEIBHO COCTaBICHHOMY IUIaHY HECIIOXHBIN
AKCIIEPUMEHT, HEOOIBIIIOE HUCCIIEJOBAHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEM
MaTeMaTU4YECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOi;
CaMOCTOSATENbHO (POPMYJIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yjbTaTaM
NPOBEAEHHOIO HAOMIOACHUS, HCCIEAOBAaHUSA, OLEHUBATh JOCTOBEPHOCTb
MOJIYYEHHBIX Pe3yJbTaTOB, BEIBOJIOB U 0000IIECHMI;

IPOTrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IMPOIECCa, a TaKXKe BBIJIBUTaTh
MPEIIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBUSX.

Pabora c undopmanueii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HWH(GOpPMAllMHU, JaHHBIX,
HEOOXOIMMBIX JIJISl pEIICHHs 3a/1a4H;

BbIOMpaTh, aHAIM3UPOBATH, CHCTEMATH3UPOBATh W HWHTEPIPETHUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (YOPM MpeICTaBICHMUS;

BbIOMpaTh (OopMy TpeacTaBieHHs HWHPOPMAUU U WIUIIOCTPUPOBATH
pemiaeMble 3a7adyd CXeMaMH, JuarpaMMaMu, HHOH TpaQukod U uX
KOMOHMHAIUSIMU,

OLIEHMBAaTh HAAEKHOCTh HMH(OPMAIMHM IO KPUTEPUSM, MPEATIOKEHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSATEIBHO.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeCTBHSA:



e BOCHPHHHMMATH U (OPMYIUPOBATH CYXJACHUS B COOTBETCTBHH C yCIOBHIMHU
U LEJSIMH OOIICHHUS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M NMHCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO XOJy peUICHUs
3a/1a4yu, KOMMEHTHUPOBATh MOJYYCHHBIN PE3yJIbTaT;

e B X0jie 00CYXJEHUS 3aJ]aBaTh BOIIPOCHI IO CYIIECTBY 00CYX AAE€MOU TEMBI,
poOJIEMBbI, periaeMoi 3a7a4yu, BbICKa3bIBaTh WJEU, HALICJICHHBIE HA MOUCK
pELIeHUs], CONIOCTABIIATH CBOU CYKJICHHS C CYKICHUSAMU IPYTUX YYaCTHUKOB
auanora, oOHapyXuBaTh pa3jM4ve U CXOJICTBO TO3UIUN, B KOPPEKTHOMU
dbopme GopMyIHpoOBaTH PA3HOTIIACHUS, CBOU BO3PAKECHHUS;

e TMPEACTABIATH PE3YJIbTAThl PEIICHUS 3a/1a4u, SKCIEPUMEHTA, UCCIEAOBAHUS,
MPOEKTa, CAMOCTOSITENILHO BHIOMPATh (hOpMaT BBICTYIUICHHS C YUETOM 3a/1a4
MPE3EHTALNUN U OCOOEHHOCTEHN ayIuTOPUH;

e IIOHMMATbh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHJHOW U MHAUBUAYAIbHON
paboThI IPU PEIIEHNU YUYEOHbIX MaTEMaTHUECKUX 3aj1ay;

e IPUHUMATH LI€JIb COBMECTHOM JEATENBHOCTH, MJAHUPOBATH OPraHU3ALUIO
COBMECTHON palboOThl, pacnpenensaTb BHUIBI padOT, JOroBapUBaTHCA,
o0CyXIaTh MPOLECC U Pe3yibTaT paboThl, 0000IIAaTh MHEHUSI HECKOIbKUX
JIIOJICH;

e yYacTBOBaTh B TpynmoBeIX (opmax paboTel (0OCykaeHus, O0OMeH
MHEHHUSIMH, MO3TOBBIE IITYPMbI U JPYTHE), BBIMOJIHATH CBOIO YacTh pabOThI
U KOOPJAMHHMPOBATH CBOM JECUCTBUS C JPYrUMHU 4YJ€HaMH KOMaH]IbI,
OLICHHMBATh KAaueCTBO CBOEro BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKaMH B3aUMOJICHCTBUS.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

e CaAMOCTOSITENIBHO COCTAaBIIATH IUIAH, AJITOPUTM pELIEHUs 3agadyu (WIH ero
4acTh), BBIOMpATh CIOCOO pEIICHUS ¢ YYETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTUPOBaTb U KOPPEKTUPOBAThH
BapUaHTHI pelIeHUI ¢ y4€TOM HOBOM MH(pOpMALIHH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHbBIN HHTEJJIEKT:

e BIAJETh CIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJISI MPOIlecca U pe3ysibTara
pelIeHns] MaTEMaTUYECKOM 3aauH;

e MPEABUIETH TPYAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh IIPH PELICHUH 3a1a4H,
BHOCUTH KOPPEKTUBBI B JICSATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENLCTB,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE PE3YJIbTAaTa ACATEIBHOCTH MTOCTABICHHOW LEIU U
YCIIOBUSIM, OOBSCHATH MPUUYUHBI JOCTHXKCHUS WM HEIOCTHKEHUS IIEIH,
HAXOJUTh OIIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

MHNPEAMETHBIE PE3YJIBTATDBI
K xonmy oOydenns B 7 KJjacce OOy4alOMUNCA TMONYYUT CIIEAYIOIIHE
pEeIMETHBIE PE3YyJIbTaThI:
Yuciia 1 BBIYUCICHUA



BoimonusATe, codeTas YCTHbIE W MHCbMEHHBbIE NPUEMBI, apu(DMETUUYECKUE
JEUCTBUSA C PAllMOHAIBHBIMU YUCIIAMU.

HaxoauTe 3Ha4YeHHs] 4YMCIOBBIX BBIPAXKEHHUM, NPUMEHATh pPa3HOOOpa3HbIE
CHOCOObI U MPHUEMBI BBIYMCICHUS 3HAUEHUH JPOOHBIX BBIPAKEHUN, COAEpIKALIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexonuth OT oAHON (POpPMBI 3aMUCH YHCEN K Apyroi (mpeoOpa3oBHIBATh
JECATHUUHYIO IpO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH
B O€CKOHEYHYIO JICCATUYHYIO IPOOH).

CpaBHHBATH U YIIOPSIOYMBATH PALIMOHAIIBHBIE YHCIIA.

OKpyTasTh YuCa.

BpINOMHATE TPUKHUAKY U OLIEHKY PE3yJIbTaTa BBIYMCICHUM, OLEHKY 3HAYCHUU
YUCJIOBBIX BBIPAKEHUW. BBINOIHATH OEHUCTBUS CO CTENEHSMH C HATypaJIbHBIMHU
[IOKa3aTEIAMH.

IIprMeHATh IPU3HAKKA IEIMMOCTH, PA3JIOKEHUE Ha MHOYKUATEIIM HATypaIbHbIX
quced.

Pemate mpakTHKO-OpHEHTUPOBAHHBIE 3a/1a4d, CBSA3AHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIWYMH, I[POLIEHTAMHU, HMHTEPIPETUPOBATH
pe3yabTaThl PELICHUs 3a1ad C Y4ETOM OIPaHUYEHUMN, CBA3AHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panvecKue BbIPaKeHUs!

Hcnonb3oBath anredpandyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTh €€
B IIPOLIECCE OCBOEHMSI yUeOHOT0 MaTepHuaia.

Haxomute 3HaueHHss OyKBEHHBIX BBIPDOKEHUN MpH 3aJaHHBIX 3HAUYECHUSAX
IIEPEMEHHBIX.

BoInonHATh npeodpa3oBaHus 1IEJI0T0 BBIPAXKEHHUS] B MHOTOYJIEH MPUBEICHUEM
MOJ00HBIX ClaraeMbiX, pACKPBITUEM CKOOOK.

BpINONHATE yMHOXKEHHE OJHOWIEHA HAa MHOIOYIEH M MHOIOYIEHAa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBaJipaTa CyMMbI U KBaJlpaTa pa3HOCTH.

OcCymeCTBIATh PA3J0KEHUE MHOTOWICHOB HA MHOXKHUTEIA C TOMOIIBIO
BBIHECEHUS 332 CKOOKH OOIIEro MHOXKHUTENS, TPYNIIUPOBKHU CIIaraeMbIX, MPUMEHEHHUS
(GopMyJT COKpAIIEHHOTO YMHOXKEHHUS.

[IpumensTh peoOpa3oBaHKsi MHOTOWIECHOB JJISl PEIICHUS Pa3InYHbIX 3a/1a4 U3
MAaTEMaTUKH, CMEXKHBIX IPEIMETOB, U3 PEAIbHOU MPAKTUKH.

Hcnonbp30BaTh CBOMCTBA CTEIEHENM C HATYypAJIbHBIMU IIOKa3aTEIsIMHU IS
npeoOpa3oBaHus BRIPAKCHHUIA.

YpaBHeHUS U HEPABEHCTBA

Pemare sMHEMHBIE ypaBHEHUS C OJHOW IEPEMEHHOM, NPUMEHSA IPaBUIIA
epexoaa OT UCXOIHOTO YPaBHEHHUs K paBHOCWIBHOMY eMy. [IpoBepsiTs, ABiIsgeTCS U
YHUCJIO KOPHEM YPABHEHHSI.

[IpumensTh rpadguueckue MeTobl NPU PELICHUH JIMHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonGupats mnpuMepbl Mmap 4YHCEN, SBISIOIIUXCS pPEIICHUEM JHHEHHOTO
YPaBHEHUS C ABYMsI [IEPEMEHHBIMH.



CTpouTh B KOOPIMHATHOH IIOCKOCTH TpauK JTMHEWHOTO YPaBHEHUS C JBYMS
MePEMEHHBIMHU, MOJIB3YAICh TPa(PUKOM, TPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemats cucteMsl OByX JIMHEMHBIX YPABHEHUN C JBYMsSI IEPEMEHHBIMU, B TOM
qucie rpau4yecKu.

CocTaBisTh W pelIaTh JUHEWHOE YPABHEHUE WM CHUCTEMY JIMHEWHBIX
YpaBHEHUH MO YCIOBUIO 33J]a4H, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
34144 MOJyYECHHBIN pE3yJIbTaT.

DyHKUNH

N300pakaTh Ha KOOPAMHATHOW MPSMOM TOYKHU, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3aMKUCHIBATh YUCIOBBIE MPOMEXKYTKH Ha
anreOpandecKoM SI3bIKe.

OTMeuatrh B KOOPAMHATHOM TUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATaM,
CTpouTh rpaduku TuHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKIMH Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKIUNA M3BECTHBIE 3aBUCHUMOCTH  MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHE, LI€HA, KOJUYECTBO, CTOMMOCTD,
MIPOU3BOAUTENIBHOCTD, BpEMs, 00BEM pabOTHI.

Haxonuthb 3HaueHne PyHKIIUU IO 3HAUCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuili cocod MpeACTaBICHHS W aHalu3a WHOOpMaIuH,
U3BJIEKATh U UHTEPIIPETUPOBATH HHGOPMALIUIO U3 TPaPUKOB PEAIbHBIX MPOIIECCOB U
3aBUCHUMOCTEMN.

K xonmy oOydyenus B 8 kiacce o0O0ydarOUuMiCS TOJYYUT CIICIYIOIINUE
pPEAMETHBIE PE3YJIbTATHI:

Yucaa v BIYUCICHUSA

Hcnonb3oBaTh HayalbHbIE MPEACTABICHUS O MHOMKECTBE JEUCTBUTEIIBHBIX
yucesn JJis CPaBHEHMS, OKPYIJICHUS U BBIYMCIICHUH, U300pakaTh JEUCTBUTEIbHbIC
YHUCJIa TOYKaMHA Ha KOOPAWHATHOU MPSAMOU.

[IpumeHaTh TOHATHE apUPMETHUECKOro KBaIpaTHOTO KOPHS, HAXOAHUTh
KBaJIpaTHbIE KOPHHU, HMCIOJB3Yyd MPHU HEOOXOJMMOCTH KaJIbKYJSITOpP, BBITIOJHSTH
npeo0pa3oBaHusl BBIPAKEHUN, COJEPXKAIMX KBaJpaTHble KOPHH, HCIHOJIb3Ys
CBOMCTBA KOPHEW.

Hcnonp3oBaTh 3amucu OOJBIIMX W MaJIbIX YHUCEN C TOMOIIBIO JIECSITHYHBIX
npoOeii u creneHeit uucia 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpuMeHsATh TMOHSATHE CTENEHHW C IeNbIM ITOKa3aTejieM, BBIMOJHSITh
npeoOpa3zoBaHus BHIPAXKEHHM, COAEPKAITUX CTETIEHU C LEJIbIM IMOKA3aTEeIeM.

BBITONTHATE TOXKIECTBEHHBIE MPEe0Opa30BaHUs PAIIMOHALHBIX BBIPAKCHUN Ha
OCHOBE MPaBWJI ACHUCTBUHN HAJ MHOTOYJIEHAMH U alreOpandecKuMu Apo0simMu.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIU.

[IpumeHnsaTh npeoOpa3oBaHMs BBIPAKEHUN VISl PEIICHUs Pa3IMYHbIX 33734 U3
MaTeMaTUKH, CMEKHBIX ITPEAMETOB, U3 PEAIbHOW NMPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemiats nuHEiHbIE, KBaJpaTHbIE YpPAaBHEHUS U pPalMOHAIbHBIE YpPaBHEHUS,
CBOJISIILIMECS K HUM, CHCTEMBI IByX YPABHEHUH C ABYMS [IEPEMEHHBIMHU.



IIpoBOaMTE IpOCTENIINE UCCIECAOBAHNUS YPABHEHUN WM CHUCTEM YPAaBHEHUU, B
TOM YHCJIE C MPUMEHEHUEM TpaduuecKux mpecTaBIeHni (yCTaHABIUBATh, HMEET JIN
ypaBHEHHUE WM CUCTEMA YPaBHEHUH PEILICHUs, €CJTU UMEET, TO CKOJIBKO, U MpoUee).

[TepexoauTs OT ciiOBeCHOW (OPMYJIUPOBKH 3aJaud K €€ anreOpandecKoiu
MOJENN C TOMOIIBIKD COCTAaBJICHHUS YPAaBHEHUS WM CHUCTEMbl YpPaBHEHUH,
HMHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33J1a4H IOJIYYEHHBIN PE3yNbTaT.

[IprMeHSITh CBOMCTBA YUCIOBBIX HEPABEHCTB ISl CPABHEHHU S, OLICHKH, PEIIATH
JMHENHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOM M UX CUCTEMBI, 1aBaTh I'papuuecKyro
WJUTFOCTPALMIO MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[TorumMaTe ¥ UCHOJIB30BaTh (YHKIIMOHAIHHBIC TMOHSATHS W S3BIK (TEPMUHBI,
CUMBOJINUECKUE OOO3HAUYCHUS), OMNpEACATh 3HaueHHE (DPYHKUMM IO 3HAYCHUIO
apryMeHTa, ONpeAesiaTh CBOMCTBA PYHKIUMU 10 €€ rpaduKy.

Ctpouts rpaduku dJieMEeHTapHBIX (YHKIIUIA BUIA:

y =k/x,y =x2,y=x3,y = |X|, y = VX, omuchIBaTh CBOICTBA YHCIOBOIT (hyHKIMH
o e€ rpaduxy.

K xonmy oOydyenus B 9 kiacce o00ydarOUuics TMOJYYUT CIICIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucaa 1 BBIYUCTCHUSA

CpaBHMBATH M yHOPSAOUYNBATH PAIMOHAIBHBIE U UPPALMOHAIBHBIE YUCTIA.

Brinonuars apudmetnyeckue IeUCTBUS C pallUOHATBHBIMUA YUCIIaMU, COUeTast
YCTHBIE W MUCBMEHHBIE MPUEMBI, BBINOJHATH BBIUMCICHUS C UPPALUOHAIBHBIMU
YU CIIAMMU.

Haxonute 3HaueHus cTeneHen ¢ UeJIbIMU ITOKa3aTeNsIMU U KOPHEN, BBIUUCIIATD
3HAYEHMS YUCIIOBBIX BBIPAKCHUM.

OKpyriaTh JNCUCTBUTEIBHBIE YHCIA, BBIMNOJHATH TMPUKUJIKY pe3yJibTaTa
BBIUNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHElHbIE M KBAJIPATHBIC YPABHEHUS, YPABHEHHUS, CBOISIIIIUECS K HUM,
npocrenme ApoOHO-pallMOHANIbHBIE YPABHEHHUS.

Pemare cucremsbl IBYyX JIMHEHMHBIX YPAaBHEHUN C IBYMsI IEPEMEHHBIMU H
CHUCTEMBI JBYX YPAaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISICTCS JIMHEUHBIM.

Pemarp TekcToBBIE 3amauM  anreOpaMdyeckuM CrocoOOM ¢  MOMOUIbIO
COCTAaBJICHUS YPABHEHUS WJIM CUCTEMBI JIByX YPABHEHUH C ABYMS NTEPEMEHHBIMU.

[IpoBoauTE IpOCTEUIINE UCCIIENOBAHUSI YPABHEHUNM U CUCTEM YPaBHECHUH, B
TOM YHCJIE C MPUMEHEHHUEM TpaduuecKuX MpecTaBleHnH (yCTaHABIUBATh, HMEET JIH
YpaBHEHHUE WM CUCTEMA YPAaBHEHUI PEIICHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemate 5MHEWHbIE HEPABEHCTBA, KBAApPAaTHbIE HEPABEHCTBA, H300pakaTh
pELIEHNE HEPABEHCTB HA YMUCJIOBOM MPSIMOM, 3alKChIBaTh PEIIEHUE C MOMOILIBIO
CHUMBOJIOB.

PemaTe cucTtemsl JINHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOUYAIOIINAE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIIEHNE CUCTEMbI HEPABEHCTB HA YHCIIOBOI
IPSIMOM, 3aIUCHIBATh PELIEHUE C IIOMOLIBI0 CUMBOJIOB.



Hcnonbs30BaTh HEPABEHCTBA MTPU PEIICHUN PA3JIUYHBIX 3a7a4.
DOyHKIUU
Pacno3naBath (QyHKIMM W3y4YeHHBIX BHUIOB. [loka3piBaTh CXeMaTHYECKH

pAacIoJIOKEHUE Ha KOOPJMHATHON TIOCKOCTH TpadukoB GyHKIMH Buaa: Y = KX, y =
kx +b,y=kix,y=ax2+bx+c,y=x3,y= VX, Y = |X|, B 3aBHCHMOCTH OT 3HaUCHUI
KO2(PHUIIMEHTOB, ONMUCHIBATh CBOUCTBA (DYHKITUH.

Crtpouth U H300paXkaTh CXEMAaTUYECKH TpauKH KBaApaTHUUHBIX (DYHKIUH,
OTHCHIBATh CBOWCTBA KBAIPATUUHBIX (DYHKIUI MO UX rpadukam.

Pacno3naBate KBajgpaTHUHYIO (QYHKLIHUIO MO (popmylie, MPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHON KU3HU, (PU3UKU, TEOMETPHUU.

YuciaoBble N0OCT€I0BATEIBLHOCTH H IPOrPecCUm

Pacrio3naBate apupMeTHUECKYIO U TEOMETPUUIECKYIO MTPOTPECCHU TIPH PA3HBIX
crioco0ax 3agaHusl.

BbINONHATE  BBIYMCIEHUS C  HUCHOJb30BaHUEM (GoOpMysl N-TO  WieHa
apu(pMeTUYECKON U FeOMETPUUECKON MPOTrPECCHii, CyMMbI IIEPBBIX N YJICHOB.

N300paxaTh YI€HBI TOCIEIOBATEIBHOCTH TOYKAMH Ha KOOPIAMHATHOM
MJIOCKOCTH.

Pemats 3a1aun, CBA3aHHBIE C YHCTOBBIMU MTOCIIEIOBATEILHOCTSAMU, B TOM YHCIIE
3aJayd W3 pEeaNbHON JKHU3HM (C KCIOJNBb30BAHUEM KaJIbKYJSTOpa, LU(POBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoaunvecTBo yacoB DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/m Konrpoasubie IIpakruueckne (uuppoBbie)
NPOrpaMMsbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
1 Yucia u BeIUUCIICHUS. PalinoHalIbHbBIE o5 1 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bubmuoreka [IOK
2 AJITCOPAHHECKHE BHIPAXKCHIA 27 1 https://m.edso00.ru/7f415b90
bubnunoreka LIOK
3 ¥ paBHCHILA 1 HEpaBeHCTBa 20 1 https://m.edso00.ru/7f415b90
bubnunoreka LIOK
4 Koopmunarst u rpagukn. Cyniuan 24 1 https://m.edso00.ru/7f415b90
bubnunoreka LIOK
> TosTopenne 1 obodmenHe 6 L https://m.edso00.ru/7f415b90
BIIEE KOJIMYECTBO HACOB I1
OBII] OJI CTBO HACOB IIO 102 5 0

I[TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KosaunyecTBOo 4acoB DJIeKTPOHHbIE
Ne i/ HaunmeHnoBaHue pa3je/ioB U TeM (undposbie)
KonTpoabubie IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
bubnunorexa LIOK
1 UYucna u Berunciienns. KBagparasie KOpHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u BeruucieHus. CTeneHsp ¢ UeIbiM 7 bubnuorexa [JOK
MOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKe BEIpaKCHUS. 5 1 Bu6mmoteka [JOK
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BhIpaKCHUSI. 15 1 bubnnorexa [JOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie bubmmoreka [JOK
5 15 1
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 bubnmnorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bu6nunorexa LIOK
7 .H 12 1
VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
) .
8 YHKUHH. OCHOBHBIC IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoteka IIOK
) 4
o YHKUHH. THCIOBbIE (YHKLHH o https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
10 TosToperme 1 0bobmenne 6 L https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10
- 102 5 0

[TPOTPAMME



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

9 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne n/n Konrpoabnbie Ipakruueckue (ungposbie)
MPOrpamMMbl Bcero
padoThI padoThI o0pa3oBare/bHbIE
pecypcsbl
1 Yucna u BeiuKucieHus. JleicTBUTEIbHBIC 9 bubnuorexa [JOK
yucia https://m.edso00.ru/7f419d08
2 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnnorexa [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https://m.eds0o.ru/7£419d08
bubnunoreka LIOK
> Dynxuun 16 1 https://m.edso00.ru/7f419d08
bubmmoteka IIOK
6 YucroBble OCIE0BATENBHOCTH 15 1 https://m.eds0o.ru/7£419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 18 1 bubmmnoreka HOK
3HAHUU https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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