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INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHMM €3 ONOPHBIX KYypPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHa 00ECIIeUNBACT U3YUYCHUE APYTUX AUCIMILINH, KaK €CTeCTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO IS
POAODKEHUS 00pa30BaHMsI U B MMOBCEAHEBHON JXKMU3HM. PazBuTHe y 00ydaronuxcs
HAyYHBIX TIPEJCTABICHUA O TMPOUCXOXKICHUH ¥ CYIIHOCTH ajre0pandecKux
abcTpakiuii, croco0e OTpaKeHHsI MaTeMaTHIEeCKON HAYKOH SIBIICHUH W TIPOIIECCOB B
npupojie W OOIIeCTBE, POJIM MAaTeMaTHYECKOTO MOJICIHPOBAHUS B HAYYHOM
MO3HAHWH U B PAKTHUKE CIIOCOOCTBYET (HOPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS U
Ka4yeCTB MBIILICHUS, HEOOXOJUMBIX JUIsl aJaNnTalid B COBPEMEHHOM LU(POBOM
obmectBe. M3ydenuwe anreOpel oOecreuynBaeT pa3BUTHE YMEHHUS HAOIIOAATH,
CpaBHHMBaTh, HAXOJUTh 3aKOHOMEPHOCTU, TPEOyeT KPUTUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBUS M BBIBOJBI,
dbopmynupoBaTh yTBepKIeHUsI. OCBOCHUE Kypca anreOpbl 00eCeunBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHUS! OOYYaIOIIUXCS: OHHM HCHOJB3YIOT JCIYKTUBHBIE W
UHAYKTUBHBIE PacCyXJeHHs, 0000IIeHNEe U KOHKpPETH3aluio, a0CTparupoBaHue U
aHanornto.  OOyuyenwe  anrebpe  mpelmnoyiaraeT  3HAUYUTENbHBIA  O0BEM
CaMOCTOSITENIbHOM ~ AESITEIbHOCTH OOYyYaroluXcs, IO3TOMY CaMOCTOATEIbHOE
pelIeHre 3a1a4 ABJISETCS peaau3anueil 1esTeIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

B cTpykType nporpammsl yaeOHOT0 Kypca «Anredpay st OCHOBHOTO 00ILIEro
o0pa30BaHMsI OCHOBHOE MECTO 3aHMMAIOT COJAEPKATEIbHO-METOANYECKUE JIMHUM:
«Yncna W BBIYUCIEHUSN», «ANTeOpanuecKkue BBIPAKECHUS», «YPaBHEHUS U
HepaBeHCTBa», «Dynkuum». Kaxmas w3 3THX copepx aTelbHO-METOANYECKUX
JVMHUHA pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YUEHHS Kypca, B3aUMOJCHUCTBYS C
JIpYyTUMHU €ro JuHusMU. B Xome wu3ydeHus ydeOHOro Kypca oOOydarolmumcs
MPUXOJIUTCS JIOTUYECKU PACCYKIaTh, MCIOJB30BATh TEOPETHKO-MHOKECTBECHHBIN
a3blK. B CBA3M ¢ 3TMM B mporpamMmy y4eOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTHKH, NpPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTHIECKOr0 0Opa30BaHMS U CIIOCOOCTBYIOIINE OBJIAACHUIO OOYUYaAFOITUMUCS
OCHOB YHUBEPCAJILHOTO MaTeMaTH4eCKOro si3bika. CoJepKaTeIbHOMN U CTPYKTYpPHOU
OCOOCHHOCTBIO Y4YeOHOro Kypca «Anredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapakTep.

Copepxanne nuHMM «Yucia W BBIUMCICHUSD) CIY)KUT OCHOBOM st
JANBHEUIIIETO M3yUYeHUsT MaTeMaTHUKH, CIOCOOCTBYET Pa3BUTHIO Yy OOyUYarOIIUXCSI
JIOTUYECKOTO MBIIIICHHS, (POPMHUPOBAHUIO YMEHHUS TMOJIB30BAThCS aIrOPUTMaMU, a
Tak)Ke MPUOOPETCHHUIO MPAKTUISCKUX HABBIKOB, HEOOXOIMMBIX JJIsI TIOBCEIHEBHOM
*KU3HU. Pa3BuTHE MOHATHS O 4YKCIIe HA YPOBHE OCHOBHOI'O 0OILEro 0Opa3oBaHUs
CBSI3aHO C pAIMOHATBPHBIMA W HWPPAMOHAIBHBIMH YHCIAMH, (OPMUPOBAHHEM



MPEACTABICHUN O IEMUCTBUTEIIBHOM YUCIIE. 3aBEPIICHUE OCBOCHUSI YUCIOBOU JIMHUU
OTHECEHO K cpeaHeMy 001eMy 00pa30BaHHUIO.

Conepxanue IByX anreOpanyecKux JUHUHN - «ANreOpanuyecKue BhIPAKCHUS
U «YpaBHEHHUS M HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYyUArOIIUXCS
MaTEeMaTUYeCKOro amnmnapara, HeoOXOAMMOIro JUisl pEeHIeHHs 3aJad MaTeMaTHKH,
CMEXHBIX TIPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOIO
oOmiero oOpazoBaHusi y4eOHbI MaTepuan TPYHIUPYETCS BOKPYT PAaIlMOHAIBHBIX
BBIpOKEHMI. AJreOpa IEMOHCTPUPYET 3HAYEHHWE MATEMAaTHKU KakK fA3bIKa JUIs
MOCTPOCHUSI MaTEMaTUYECKUX MOJIEei, OmMUCaHusi TPOLECCOB U  SBJICHUM
peanbHOro Mupa. B 3amaun 00ydueHus anredpe BXOJAT TaKKe AajJbHEnIee pa3BUTHE
QITOPUTMHYECKOTO MBILIJIEHUS, HEOOXOAUMOr0, B YACTHOCTH, /I OCBOEHUS Kypca
nHOOpPMATUKHA, W  OBJIAJICHWEC HAaBBIKAMH  JICIYKTUBHBIX  PACCYKICHHM.
[IpeoOpazoBaHre CUMBOJIBHBIX (POPM CHOCOOCTBYET pPa3BUTHUIO BOOOPAKECHMUS,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanue (GyHKIIMOHATBLHO-TpaQUUECKON JIMHUU HAIEJICHO Ha MOJyYEHHUE
OOyYaIOIIMMUCS 3HAHMK O (DYHKIMSIX KaK Ba)KHEWIEH MaTeMaTH4eCKOW MOJENU
JUTSL OTIMCAHUS U UCCIIEOBAHUS Pa3HOOOPA3HBIX MPOIIECCOB U SIBIICHUN B MIPUPOJIE U
obmiectse. M3yueHnne matepuana cnocoOCTBYET pa3BUTHIO Y 00YYAIOUIUXCS YMEHMUS
UCIIOJb30BaTh PpAa3JIMYHbIE BBIPA3UTEIIbHBIE CpPEJICTBA S3bIKAa MATEMAaTUKHA -
CJIIOBECHBIC, CHMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKJIaJA B (HOPMHUpPOBAHUE
MPEACTABICHUM O POJIM MATEMATHUKHU B PA3BUTUU LIMBUIU3ALNU U KYJIbTYPBHI.

CormacHo ydeOHOMYy IUlaHy B 7-9 Kjaccax wu3ydaercss Yy4deOHBINM Kypc
«Anredpa», KOTOPHIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE Pa3/eiibl COACPHKAHUS:
«Unucna W BBIUKCICHUS», «ANreOpanvyeckue BBIPAKEHUSN», «YPABHEHUS H
HEPaBEHCTBA», « DyHKLIMM.

Ha u3ydyenue yueObHOro kypca «Anredpa» orsoautcsa 306 yacoB: B 7 kiacce
-102 yaca (3 gaca B Henento), B 8 kiracce - 102 waca (3 gaca B Henenio), B 9 kiracce -
102 gaca (3 yaca B HEZIEJIIO).



COILEPKAHUE OBYYEHUA 7TKJIACC

Yuciaa 1 BBIYUCTCHUSA

Jpo6u OOBIKHOBEHHBIE M ACCSATHYHBIC, MEPEX0]] OT OJAHOW (POpPMBI 3amKCH
npobeit k apyrod. IloHaTwe palMOHANBHOIO YHCHA, 3alHCh, CpaBHEHUE,
YOOPSAJOYUBAHUE  PAIIMOHANBHBIX  4uced. ApudMmeTudyeckue JeHUCTBHUS C
palMoOHaJbHBIMU YKCiIaMU. Pelienue 3aaad U3 peajapHOW IMPAKTUKY HA 4acTH, Ha
JpoOH.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeIEM: OIpEAENEHUE, MpeoOpa3oBaHUe
BBIPOKEHHUII Ha OCHOBE ONpPENENICHNUs, 3auch 0oybux yncen. [IponeHTsl, 3anuch
IPOLEHTOB B BUJE ApoOM W ApoOu B BUIE MPOIEHTOB. TpHU OCHOBHBIE 33Ja4M Ha
MPOLICHTBI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JIEIMMOCTH, PA3JIOKEHWE HA  MHOXKHUTEIH
HATypaJIbHBIX YHCEII.

PeanbHbie  3aBUCMMOCTH, B TOM 4HCle TpsiMas W oOpaTHas
MIPOIIOPLUMOHAIIBHOCTH.

AJire0panvecKue BbIPAKEeHUSs

[IepeMeHHBIE, YUCIOBOE 3HAUYCHUE BBIPAXKECHUS C MEPEMEHHOM. JlonmycTuMbIe
3Ha4YeHUs nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTA MEXK1Y BEJIMYMHAMU B BUJIE
dbopmybl. Berancnenus no dhopmysnam. [IpeodbpazoBanue OyKBEHHBIX BBIPAKCHUIH,
TOXJCCTBEHHO pPaBHbIC BBIPAXKEHUS, TMpaBwia MpeoOpa3oBaHUs CyMM U
MPOU3BEACHUM, TPaBUJIa PACKPBITUS CKOOOK M MPUBEICHUSI MOI0OHBIX ClIaraeMbIX.

CBoliCTBa CTENEHU C HATYPaJIbHBIM OKA3aTEIIEM.

OnHowieHsl 1 MHOTO4WIeHbl. CteneHb MHOrouaeHa. CloKeHHe, BhIYNTAHMUE,
YMHOKEHUE MHOTOWICHOB. DOPMYyIIbl COKPAIIEHHOTO YMHOXEHHUS: KBaApaT CyMMBbI
¥ KBagpatT pazHoctu. Popmyiia pa3HOCTH KBaApaToOB. PazioxkeHne MHOTOWIEHOB Ha
MHOKUTENU.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue, KOpPEHb ypaBHEHHS, NpaBWia MPeoOpa3oBaHUsI ypaBHEHUS,
PaBHOCUJIBHOCTb YPABHEHUU.

JIuHeiHOe ypaBHEHHE C OJHOW IIEPEMEHHOW, YMCIO KOPHEW JIMHEUHOTO
YpaBHEHMUS, pEILICHUE TUHEUHBIX ypaBHEHU. COCTaBIeHNE YPABHEHUM IO YCIOBHUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 € MOMOLIBIO YPaBHEHU.

JIuneliHoe ypaBHEHHE C JABYMS MEpEeMEHHBIMU U ero rpaduk. CucrteMa aByx
JVMHEMHBIX YPaBHEHHUU C JBYMs [EPEMEHHbIMU. PelieHue cucreM ypaBHEHUU
croco0oM nojcTaHoBKU. [IpuMepsl perieHus: TEKCTOBBIX 3a/1a4 C TOMOIIBIO CUCTEM
YPaBHEHHUM.

DyHKUNHA

Koopaunara Touku Ha npssMon. YncioBble NpOMEXKYTKH. PaccTosinue mexny
JIBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.



[IpsimoyronbHast cucrema koopauHat, ocu Oxu Oy. Abcuucca u opauHarta
TOYKH Ha KOOPJAMHATHOM IockocTu. [Ipumepsl rpadukoB, 3a1aHHBIX opMyTIaMu.
Yrenue rpapukoB peanbHbIX 3aBucuMocteil. [lonstue pynkun. ['paduk GyHKmu.
CroiictBa ¢ynkumid. Jluneiinas ¢ynkuus, e€ rpaduk. ['padux Gynkmuum y = |X|.
['paduyeckoe pernieHrne TUHEHHBIX YPaBHEHUM U CUCTEM JIMHEHHBIX YPaBHEHUH.

8 KUIACC

Yuciaa 1 BBIYUCTCHUSA

KBagpatueiii kopenb u3 uyucna. lloHstue 00 uppanMOHAIBHOM YHCIIE.
JecsaTnuHble NPUOMMKEHUS UppalMOHANIbHBIX unces. CBOMCTBA apU(PMETUYECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHHUE K TPeoOpa30BaHUIO YUCIOBBIX BEIPAXKEHUHN U
BBIUMCJICHUAM. [[€MCTBUTENILHBIC YHCIIA.

Crernensb ¢ 1eNbIM MoKa3aTesieM U €€ cBoicTBa. CTaHgapTHAs 3aMUCh YHCIA.

AJire0OpanvecKue BbIPaKeHUs!

KBampaTHblil TpéxusieH, pa3ioKeHUe KBaAPATHOTO TPEXUIECHA HA MHOKHUTEIH.

Anrebpandeckast apoOb. OCHOBHOE CBOMCTBO anreOpanyeckol apoowu.
CnoxxeHue, BBIYMTAHWE, YMHOXKEHHE, JIeJICHUE aireOpaudeckux JApoOei.
PanronanbpHbIe BRIpaXXEHHS U X ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, popmylia KOpHEH KBaJpaTHOTO ypaBHeHHs. Teopema
Buera. Pemenune ypaBHEHMH, CBOIAIIMXCSA K JIMHEMHBIM W KBaJApPATHBIM.
[Ipocreiinme qpoOHO-paIMOHAIBHBIC YPABHEHHUS.

I'paduueckas uHTEpHIpeTaIvs YpaBHEHUN C JABYMSI MEPEMEHHBIMU U CHUCTEM
JVUHEWHBIX YPaBHEHUN C JByMsS IiepeMeHHbIMU. [Ipumepsl pemeHuss cucrem
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Perienne TEKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

HucnoBble HEPABEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OJTHOW MEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OAHOM NEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DOyHKUNHA

[Tonsitue pynkuuu. O61acTh ONpeeICHUS 1 MHOXKECTBO 3HAYCHUI (PYHKITUH.
CrniocoObI 3aanus QyHKIIHIA.

I'padpux dynkmuu. Ytenue cBoiictB PyHkimu mo e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHMA, OTPAXKAIOMIUX PEATbHBIE MPOIECCHI.

OyHKIMY, OMHUCHIBAIOIIME MPSIMYI0 W OOpaTHYH MPONOPIMOHAIBHBIC
3aBUCUMOCTH, UX rpadpukn. @ynkuun y = X2, y = X3, y = VX, y=\x\. I'padugeckoe
pEIICHUE YPABHEHUW U CUCTEM YPABHECHUM.

9 KIIACC

Yuciia 1 BeIYUCTICHUSA



PanmonaneHpie 4ucna, UppallMOHANBHBIE YUCHA, KOHEUHbIE U OECKOHEYHbBIE
JEeCATUYHBIE TpOOU. MHOXKECTBO ACHCTBUTENBHBIX YHCEIl, AEHCTBUTEIBHBIE YUCIA
KaK OECKOHEUHBIE IeCATUYHBIE pOOH. B3aMHO 0JHO3HAYHOE COOTBETCTBUE MEXKTY
MHO>KECTBOM JIEUCTBUTEIIBHBIX YHCEI U KOOPAUHATHOU MIPSMOM.

CpaBHeHHE JIEWCTBUTENBHBIX UHUCEN, apU(PMETHUYECKHE JIEHCTBUSA C
JNEHUCTBUTEIIbHBIMU YHCIIAMH.

Pa3mepbl OOBEKTOB OKpY’KAIOLIErO0 MHUpPA, UIMTEIBHOCTH IPOLIECCOB B
OKPYaroIeM MHUpE.

[Tpubmmk€HHOE 3HAUYEHUE BEIMYMHBI, TOUHOCTh NpuOImkeHus. OKpyriieHne
yucen. [[puknuaka u orieHka pe3yJbTaTOB BEIYMCIICHU M.

YpaBHeHNs U HEPABEHCTBA

JIuneliHOE ypaBHEHME. PenmieHne ypaBHEHUM, CBOASIINXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHUM, CBOASIIMXCS K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. [IpumMepbl pelieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKUTEIIH.

Pemenne apoOHO-pallMOHANBHBIX YpaBHEHMH. PellleHne TEKCTOBBIX 3ajad
anreOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ AByMs MepeMEeHHBbIMU U ero rpaduk. Pemenue cucrem AByX
JIMHENHBIX YPABHEHUN C IBYMs IEPEMEHHBIMU. PenieHue cucrteM JIByX ypaBHEHU,
OJJHO W3 KOTOpBIX JIMHEWHOE, a JApyroe - BTOpoil creneHu. I['paduueckas
WHTEPIIPETALNs CUCTEMBI YPAaBHEHUN C IBYMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IEpeMEHHOW. PemeHue cucrem
JMHEWHBIX HEPAaBEHCTB C OJHOM mnepeMeHHOW. KBaapaTHble HepaBEHCTBA.
['padrueckas uHTEpHpeTalMsi HEPABEHCTB U CHUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMH.

DOyHKUUHA

KBagpatuunas dynkums, e€ rpaduk u cpoiictBa. [lapaGomna, KoOpauHATHI
BEPIIMHBI 1TapaboJIbl, 0Ch CAMMETPUH MaPaAOOJIBI.

I'padpuku pyaxmmii: y = Kx, y =xx + b, y =k/x, y =x3,y = VX, y = \X\ u ux
CBONCTBA.

YucioBbie N0CJIe10BATEILHOCTH U IPOrPeccun

[ToHaTHEe 4YMCIOBOW MOCIEAOBATEIBLHOCTH. 3aJaHUE€ TMOCIEI0BATEIbHOCTU
peKyppeHTHOM dhopmyroit u popmysoit N-eo wieHa.

Apudmernueckas u reomeTpuueckas mporpeccun. PopMmynsl N-TO dieHa
apu(PpMETUIECKON ¥ TeOMETPUUECKOM MPOTPECCUI, CYMMBI TIEPBBIX MTUJICHOB.

N300paxkeHre 4YIeHOB apu(PMETHUECKOM M TIeOMETPUYECKOM MPOrpeccHid
TOYKaMU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEMHBIM U DKCIIOHEHLIMAJIBHBIA POCT.
CI1oHbIE NPOLIEHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE Ppe3yabTaThbl OCBOCHHS IPOrpaMMbl Y4YEOHOro Kypca
«AnrebOpa» XapaKTepU3yIOTCS:

1) maTpuoTHYECKOe BOCTIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K MNPOLUIOMY M HACTOAIIEMY POCCHMCKOM
MaTeMaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K  JOCTMIKEHHUSIM  POCCUMCKHUX
MAaTeMaTUKOB M POCCHMCKOM MAaTeMaTHYECKOW IIKOJIBI, K HCIIOJb30BAHUIO JITHUX
JOCTH)KEHUI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpakIaHCKO€e U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 003aHHOCTEHN IpakJJaHuHA U peal3alliy €ro
OpaB, TMpPEACTAaBIEHUEM O MaTeMAaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBJICHHM, MpOUEAYp IpakJaHCKOIro oOIiecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K 00CYKICHUIO STUYECKUX MPOOIIEM, CBSI3aHHBIX C
OPAKTUYECKUM IPUMEHEHHEM JOCTWIKEHUNM HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJILHO-3THYECKHUX ITPUHIUIIOB B ACSITENBHOCTH YUYEHOTO;

3) Tpy/noBOe BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTHUBHOE YYacTHE€ B pEIICHUM MPAKTUYECKUX 3a7ad
MAaTeMaTUYECKOW HAIIPABIICHHOCTH, OCO3HAHHEM Ba)XHOCTH MAaTEMaTHYECKOTO
o0pa3oBaHMsI Ha NPOTSHKEHUU BCEM >KU3HU ISl YCNEIIHOM MPOQPEeCcCHOHATBHON
NEeSATEIbHOCTH W PAa3BUTHEM HEOOXOIUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHAUBUAYATbHON TPACKTOPUU 00pa30BaHUs M KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCIIMTAHUE:

CHOCOOHOCTBIO K SMOIMOHAJIBHOMY UM  3CTETHYECKOMY  BOCHPHSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PELICHUH, pacCyKICHHH, YMEHUIO BHUJIETb
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOTO MO3HAHUS:

OpUEHTaMel B JEATEIbHOCTH Ha COBPEMEHHYK) CHCTEMY HAy4HBIX
IpeICTaBlIeHUd 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEIOBEKA, MPUPOIbLI U
oOlecTBa, MOHMMAHUEM MATEMAaTUYECKOM HAyKu Kak cdepbl 4YeloBEeYeCKOu
NEATEIbHOCTH, 3TAlOB €€ pa3BUTHUS W 3HAYMMOCTHU Ui Pa3BUTHS LMBUIM3ALINH,
OBJIQZICHUEM SI3BIKOM MATEMAaTHKHM M MAaTEMAaTHYECKON KYyJIbTYpOH KaK CpPEICTBOM
NO3HAHUS MHUpPA, OBJAJAEHUEM IPOCTEHIIMMH HABBIKAMU HCCIEA0BATEIBCKOU
NEeATEIIbHOCTH;



6) ¢pusuueckoe BocnuTaHue, (OpPMUpPOBaAHHME KYJIBTYPbI 310POBbS U
IMOLMOHAJBHOIO 0J1ArONOJyYHs:

TOTOBHOCTBIO TPUMEHSATh MAaTEMaTUYECKHE 3HAHUS B HMHTEPECax CBOETO
3I0pOBbS, BEACHHMS  3J0pPOBOr0  oOpasa JKH3HM  (300pOBOE  IIUTAaHHUE,
cOAMaHCUPOBAHHBIA PEXHUM 3aHATHM M OTAbIXa, peryispHas ¢uznyeckas
aKTUBHOCTb ), CPOPMHUPOBAHHOCTBHIO HAaBbIKA pe(IeKCUH, IPU3HAHUEM CBOETO IpaBa
Ha OIMOKY M TaKOro e MpaBa Jpyroro 4ejJoBeKa;

7) IKOJIOTHYECKOE BOCTIUTAHUE:

OpUEHTALMEN HA IPUMEHEHNE MATEMAaTUYECKUX 3HaHUH JIs1 peIeHUs 3a/1a4 B
00JacTH COXPAHHOCTH OKPY>KAIOIIEH CpeJibl, IIaHUPOBAHUS MOCTYNKOB U OLICHKU
UX BO3MOKHBIX MOCJEICTBUN ISl OKPYKAIOLIEH Cpenbl, OCOZHaHUEM II100aIbHOTO
XapaKTepa KOJOTMYECKUX MPOOIEM U MyTeN UX pEeLICHUS;

8) apanTanus K M3MEHAIOIHUMCS YCJIOBHSIM COMHAIbHOW M NMPUPOTHON
cpeabl:

TOTOBHOCTBIO K JI€HCTBUSM B YCIOBHUSIX HEOIPEACIEHHOCTH, MOBBILIECHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTU 4epe3 MPAKTHUECKYIO JIE€ITEIbHOCTh, B TOM YHUCIIE
YMEHUE YUHUTBCS y JAPYTHX JIOJEed, MpUOOpeTaTh B COBMECTHOW JIE€ATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUH U3 OIIbITa IPYTUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHUI, B TOM 4HCIE
(GopMyIupOBaTh UJIEU, IOHATHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSIX, B TOM YHCIIE
paHee HEWU3BECTHBIX, OCO3HaBaTh JCQUUUTHI COOCTBEHHBIX 3HAaHUU WU
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMlO, BOCIPUHUMATb
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIMI KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE peleHUus W AeHCTBUA, (HOPMYIUPOBATH U OLEHUBATH PUCKH U
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBblesiornyeckueencTBus:

* BBISIBJISITh M XapaKT€PU30BATh CYIIECTBEHHbIE MPU3HAKA MATEMAaTUYECKHX
O00BEKTOB, MOHATHM, OTHOIICHUM MEXAY MOHATUAMH, (OPMYIUPOBATH
OomnpeneneHusl MOHATUM, YCTAaHABIMBATh  CYLIECTBEHHBIH  MpPU3HAK
KJaccu(uKanuy, OCHOBAaHUS ISl OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
IPOBOJUMOTI0 aHAIN3A;

* BOCIPUHUMATH, (POPMYJIHMPOBATH M  NPEoOpPa3oBbIBATH  CYXKACHUS:
YTBEpAUTENbHbIE W OTpHUIATENbHbIC, €IWHUYHbIC, YacTHbIE M OOLIue,
YCIIOBHBIE;



BBISIBJISITh ~ MAaTEeMAaTUYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBOpeursi B (akTax, AaHHBIX, HAONIONEHUSAX U YTBEPKICHHUSIX,
npesaraTb KpUTEpUH AJIs BBISIBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIL;
JeNiaTh BBIBOJBI C HUCIOJB30BAHUEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX U
MHIYKTUBHBIX YMO3AaKJIIOUEHUM, YMO3AKIFOUEHUH 10 aHAJIOTHH;

pa3OupaTh J10Ka3aTebCTBA MATEMATUUYECKUX YTBEPKICHUN (MpSMbIE U OT
IPOTHUBHOIO), TPOBOJUTH CAMOCTOATEIHLHO HECIOXHBIE JOKA3aTelbCTBA
MaTeMaTU4YeCKux (HaKTOB, BBICTpPAMBATh APTYMEHTAIMIO, MPUBOJUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus ydeOHOM 3ajaduu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BbIOMpaTh Hauboyiee TNOAXONAIIMA C Y4ETOM
CaMOCTOSITENIEHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBblencciienoBare/ibCKHeIeiiCTBUA:

MCIIOJIb30BaTh BOMPOCHl KaK HCCIEAOBATENbCKUI MHCTPYMEHT TO3HAHMS,
(opMynIMpOBaTH BOIPOCH], (UKCHPYIOLIUME MPOTUBOpPEUHE, NpoOIeMy,
CaMOCTOSITENIbHO YCTaHAaBIMBATh HCKOMOE W JaHHOE, (OpPMHUPOBATH
THIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIIMI0, MHEHHE,

OPOBOJUTh IO CAMOCTOATEIBHO COCTaBICHHOMY IUIaHY HECJIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE HCCIIEA0BAHUE 110 YCTAHOBIECHUIO 0COOEHHOCTEN
MaTeMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY CO00i;
CaMOCTOSITENIbHO (hOpMyIHpOBaTh 000OIIEHUSI M BBIBOJBI 110 pE3yJibTaTaM
NPOBEAEHHOIO HAOIIOACHUSI, HCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpOIecca, a TaKXKe BBIIBUTATh
MPEIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBIIATh HEIOCTATOYHOCTh W W30BITOYHOCTh WH(MOpPMAIUH, JTaHHBIX,
HEOOXOAMMBIX JIJTS PEIICHUS 3a]1a49H;

BBIOMpPATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATh M HMHTEPIPETHPOBATH
UHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MPEICTABICHHUS,

BbIOMpaTh GopMy mpeacTaBieHUs HWHGOPMAMK W HWILIIOCTPUPOBATH
permaemMbie 3a7add  CXeMaMH, JuarpaMmamMu, HWHOW TrpaduKol W UX
KOMOMHAIIUSIMU;

OIICHUBATh HANAEKHOCTh HH(POPMAIMHA IO KPUTEPHUSM, MPEATIOKECHHBIM
yaHuTeNIeM WU CHOPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KomMMyHuKaTHBHBbICYHHBEpPCATbHbICYyYeOHbICICHCTBHA:

BOCIIPUHHUMATL U (bOpMy.HI/IpOBaTB CYXKICHUA B COOTBCTCTBUU C YCIOBUAMU U
OeJIAMHA O6IJ.[€HI/I$I, SICHO, TOYHO, I'PaMOTHO BbIpa’XaThb CBOIO TOYKY 3PCHUA B
YCTHBIX MW IIMCbMCHHBIX TCKCTAaX, AdaBaTb IIOACHCHHA II0 XOAY PCHICHHA



3a/1a4d, KOMMEHTHUPOBATh MOJyYECHHbBIN PE3YJIbTAT;

B X0Jie 00CYX/IEHHs 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBI,
poOJIEMBI, periaeMoi 3a7a4uu, BbICKa3bIBaTh MJEH, HALICJICHHbIE HA MOUCK
pELIeHUs], CONIOCTABIIATH CBOU CYKJICHHS C CYKACHUSAMU IPYTUX YYaCTHUKOB
nuanora, OOHapy>KUBaTh Pa3jiMuuMe W CXOJCTBO MO3UIIUNA, B KOPPEKTHOMI
dbopme GpopMyIHpoOBaTH PA3HOTIIACHUS, CBOU BO3PAKECHMUS;

NPEACTABIATh  PE3YJIbTAThI PEIICHUS 3a/1a4l, SKCIIEPUMEHTA,
UCCJIEIOBAHUS, TPOEKTa, CAMOCTOATEIHLHO BIOUpaATh (hopmar
BBICTYILJICHHUS C YUETOM 3aJ1ay MPe3eHTAIlMU U OCOOCHHOCTEN ayIUTOPHH;
NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW U UHIAUBUIYaIbHON
paboThI IPU PEIICHUH YYEOHBIX MATEMATUUECKUX 3a]1aY;

MIPUHUMAThH LIE€Jb COBMECTHOM AESATENbHOCTH, IUIAHUPOBATH OPTaHU3ALIMIO
COBMECTHOM paboOThl, pacnpeneysaTh BHAbI pabOT, JIOroBapUBATHCH,
00CyXIaTh MPOLIECC U pe3yabTaT paboThl, 00001IaTh MHEHHUSI HECKOJIBKUX
JIIOICH;

y4acTBOBaTh B TIpPynmnoBbIX (opmax paboTel (0OCyXaeHus, oOMeH
MHEHUSIMHU, MO3TOBBIE IIITYPMBI U APYTHUE), BHITOJIHATH CBOIO YaCTh PA0OTHI U
KOOPAUHUPOBATH CBOM JCHCTBUS C APYTUMHU YJIEHAMH KOMAH/Ibl, OLICHUBATh
KauyecTBO CBOEro BKJaJa B OOHNMHA TPOAYKT IO  KPUTEPUSM,
c(hOpMyYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJIAThH IUJIaH, aJFOPUTM pPELICHUS 3aJaud (UJIU €ro
4acTh), BBIOMpATh CMOCOO pEIIeHUs ¢ YYETOM HMEIOIIUXCA PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUpOBAaTb M KOPPEKTHPOBATH
BApUAHTHI pEeIEHUH ¢ Y4ETOM HOBOW MH(OpMaIuu.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIMUHTE/IJICKT:

BJIaJIETh CITIOCOOAMU CaMOIPOBEPKHU, CAMOKOHTPOJISI Mpollecca U pe3ysibTara
pEIICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUJIETh TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYThH ITPU PEIICHUU 3a/1a4H,
BHOCHUTHh KOPPEKTHBBHI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJIEHHBIX OMUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHHBATh COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH ITOCTABICHHOW LIEIU U
YCIIOBUSIM, OOBSCHATH NMPUYUHBI JTOCTHKCHUS WM HEIOCTHUKCHUS IS,
HaXOJIUTh OIMHOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenuss B 7 KJjacce OOYyYalONIMIICA TOJYYHUT CIEAYIOIINE
MIPEIMETHBIC PE3yJIbTATHI:

Yucia 1 BHIYHCTEHHS

BBINONHATE, codeTas yCTHBIE M TNHCHbMECHHBIC TPUEMBI, aprU(PpMETHUCCKHC
JIEHCTBHUS C PAIMOHAILHBIMU YUCIIAMH.

HaxoauTh 3Ha4YeHHsI YHCIOBBIX BBIPAKEHUH, MPUMEHATH pa3zHOOOpa3HbIC
CTHIOCOOBI M MIPUEMBI BBIYUCIICHUS 3HAYEHUH NPOOHBIX BBIPAKCHUMU, COICPIKAIINX
OOBIKHOBEHHBIC M JIECATHUYHBIC TPOOH.

[lepexonuTh OT OMHON (QOPMBI 3amHMcH YHCEN K APYroi (mpeoOpa3oBHIBATH
JECATUYHYIO IPpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECSITUYHYIO, B YaCTHOCTHU
B 0€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHHBATH M YIIOPSIOYMBATH PAIIMOHAIILHEIC YHCTIA.

OKpyIJsTh Yuca.

BBINOTHATE TPUKUAKY M OIICHKY pe3y/ibTaTa BBIYUCIICHUMN, OIICHKY 3HAYCHHN
YHUCIIOBBIX BBIPAXCHHUH. BBIMOMHATH JACHCTBHS CO CTCICHSIMH C HATypaJlbHBIMHU
MTOKa3aTeIISIMH.

[IpuMeHSATh IPU3HAKYU JACITUMOCTH, PA3I0KEHNE Ha MHOXUTEIH HATYPaIbHBIX
qHCell.

Pemarh mpakTUKO-OPUEHTHPOBAHHBIC 3aJla4M, CBsI3aHHBIC C OTHOIICHHUEM
BEJIMYMH, TPOMOPIIMOHAILHOCTRIO BEJIMYWH, TPOICHTAMH, WHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3a/Jad ¢ y4ETOM OTpaHUYCHUH, CBSI3aHHBIX CO CBOWCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AJredpanyeckne BbIPaKeHHS

Hcronp30BaTh anreOpandecKyro TEPMHHOJIOTHIO U CHMBOJIUKY, IPUMEHSTH €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHaia.

HaxoauTh 3Ha4YeHWsS OYKBCHHBIX BBIPAXCHUH TPH 3aJaHHBIX 3HAYCHHSIX
MIePEMEHHBIX.

BEITTOTHTE TIpeoOpa3oBaHus 1IEJI0TO BRIPAKEHUS B MHOTOWICH TPUBEACHUEM
MOTOOHBIX CJTaraeMbIX, PaCKPBITHEM CKOOOK.

BBINOTHATE YMHOKEHUE OJHOWICHA HAa MHOTOWIEH W MHOTOWICHA Ha
MHOTOYJICH, TPUMEHSTH (POPMYJIBI KBaJIpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCyIIecTBIATh PA3JIOKEHUE MHOTOUYJICHOB HAa MHOXHUTEIH C TTOMOIIBIO
BBIHECCHHS 32 CKOOKHM OOIIET0 MHOYKHTEJIS, TPYIIITUPOBKH ClIaraeMbIX, IPUMCHEHUS
bopMyIT COKpAImEHHOTO YMHOKEHHUS.

[TpumeHsTh TpeoOpa3oBaHUsl MHOTOWICHOB JJISI PEIICHUS Pa3IMIHBIX 3a7ad
U3 MaTEMaTHKHU, CMEKHBIX TPEIMETOB, U3 PeaIbHOM MPAKTHKH.

Hcronb30BaTh CBOWMCTBA CTENCHEH ¢ HATypajdbHBIMHM ITOKA3aTSISIMHU  JIJIS
npeoOpa3oBaHUsl BRIPAKCHUI.



YpaBHeHUs U HEPABEHCTBA

PemaTte nuHENHBIE ypaBHEHHs C OAHOW IIEPEMEHHOM, NPHUMEHSS IpaBuia
nepexoaa OT MCXOJHOTO YPaBHEHHMs K paBHOCHIBHOMY eMy. lIpoBepsaTs, sBisgeTcs
JIM YHCIIO KOPHEM YPaBHEHUH.

[TpumensaTs rpaduvecKkre METObI MPU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe npuMepbl Map YKCEN, SBISIOMIKUXCA PEIICHUEM JUHEHHOro
YPaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOM IIIOCKOCTH TpaduK TMHEHHOTO YpaBHEHUS C IBYMS
MIEPEMEHHBIMHU, MOJIB3YACH TPpa(UKOM, TPUBOJUTH PUMEPHI PELICHUS YPABHEHHS.

Pemate cucTeMsl 1ByX JMHEHHBIX YPAaBHEHUN C ABYMS IIEPEMEHHBIMU, B TOM
quciie rpaduyecKu.

CocTaBisATh M pemaTh JMHEHHOE YpPAaBHEHHE WM CHCTEMY JIMHEWHBIX
YPAaBHEHMU 110 YCIOBHIO 3a7a4U, UHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3a/1a4y NIOJIyYECHHBIN Pe3yJIbTar.

DOyHKUIMHA

N300paxxath Ha KOOPAUHATHOM NPAMON TOUYKH, COOTBETCTBYIOIIHE 33JaHHBIM
KOOpAWHATAM, JIyYH, OTPE3KH, HHTEPBAJIbL, 3aIMCHIBATH YHCIOBBIE IIPOMEKYTKH Ha
anreOpanyeckoMm si3bIKeE.

OTMeuaTh B KOOPJAMHATHOM IUIOCKOCTH TOYKHM MO 3aJaHHBIM KOOPAMHATaM,
CTpOUTh Irpaduku TMHEHHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € NOMOUIBIO (DYHKIMI HM3BECTHBIE 3aBHUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMS, PACCTOSIHUE, IL[€HA, KOJUYECTBO, CTOMMOCTD,
IPOU3BOIUTEILHOCTD, BPeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocoOd MpeaCTaBICHUS M aHaiu3a WHOOpMaIuH,
U3BJIEKAaTh U UHTEPIPETUPOBATh HH(POPMAIIUIO U3 IPAPUKOB peasIbHBIX MPOLIECCOB U
3aBUCUMOCTEM.

K xoHiy oOyuenuss B 8 Kkjacce oOydYaromMiicsi TMOJIYYUT CIICIYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HAYaJIbHBIE MPEICTABICHUS O MHOMKECTBE JEHCTBUTEIBHBIX
quceN NI CPAaBHEHUS, OKPYTJICHUS U BBIYMCICHUHN, N300pakaTh JEHCTBUTEIbHBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[TpumensaTh mNOHATHE apuU(METUUYECKOTOo KBAJPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHM, HCIIOJIB3Ys NMPU HEOOXOJUMOCTU KaJIbKYJSITOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAXKECHHUM, COJEp)KaUIMX KBaJpaTHbIE KOPHHU, HCIIONb3Ys
CBOVCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OONBIIMX M MajbIX YHCEN C MOMOUIBIO JAECSITUYHBIX



npoOeii u creneHelt yucna 10.

AnredOpandeckue BbIPAKEHUS

[IpuMeHsATh TMOHATHE CTEMEHH C [EeJIbIM T0Ka3aTelieM, BbIOJIHATh
npeoOpa3zoBaHus BHIPAKEHHM, COAEpKAIUX CTETICHU C IEJIbIM IMOKA3aTEeIeM.

BBITIOHSTE TOXKIECTBEHHBIE TIPEOOPa30BaAHUS PAITMOHAILHBIX BRIPAKEHUHN Ha
OCHOBE MPaBWJI ACHCTBUHN HaJ MHOTOYJIEHAMH U aNreOpandecKuMu ApoOsMHu.

PacxranpiBaTh KBaApaTHEIN TPEXWICH HA MHOKHUTEIIH.

[TpumeHsaTh mpeoOpa3oBaHus BRIPAKCHUHN TSI PEIICHHS PA3INIHBIX 3a/1a4 U3
MaTEeMaTHUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON TTPAKTHUKH.

YpaBHeHHs U HEPABEHCTBA

PemaTte nuHeiHbIe, KBaJpaTHbIE YpaBHEHUS U palMOHAIbHBIE ypaBHEHMS,
CBOJSIIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMS TIEPEMEHHBIMH.

[IpoBoUTH MpoCTEMIINe UCCIIeOBAHUS YPABHEHUN U CUCTEM YpPaBHEHMUM, B
TOM YHCJIE C IPUMEHEHUEM IpapUUeCcKuX Mpe/cTaBleHnui (yCTaHABIMBATh, UMEET
JU YpaBHEHHE WJIM CHCTEMa YPaBHEHUMN pEIECHHUS, €CIM HUMEET, TO CKOJBbKO, U
nmpouee).

[lepexoauTh OT ciIOBeCHOW (DOPMYTHUPOBKH 3adaud K €€ ainreOpamvecKou
MOJCIIA C TIOMOIILI0O COCTABJICHHSI YypPaBHCHHWS WM CHCTEMBl ypaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a]1a4M IMMOJTy4YEHHBIN pe3yIbTarT.

[IpuMeHSATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJIsI CPABHEHUS, OIICHKH, PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX CUCTEMBI, 1aBaTh IpaUueCKyr0
WJUTFOCTPAIIMIO MHOYKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABCHCTB.

DOyHKUIMHA

[TorumMaTe U HMCMOIB30BaTh (PYHKIIMOHAIbHBIC TMOHATUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUYEHUs), OMPENENITh 3HauyeHue (YHKIUMU IO 3HAYEHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA PYHKIIUU TI0 €€ rpaduKy.

Crtpouts rpaduku deMeHTapHBIX (YHKIIMA BUIA:

y = kix,y =x2,y =x3,y = |X|, Yy = VX, onuCbIBaTh CBONCTBa YHCIIOBOM
dbyHKIuu 110 €€ rpaduky.

K xoniy oOyuenus B 9 kijacce oOydYaromIuiics MOJYYUT CIIEIYIOITHE
IPEIMETHBIE PE3yJIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHHBATh M YIIOPSIOYMBATH PAIMOHAIILHEIC M HPPAITMOHAIBHBIC YHCIIA.

BrImotHITE apudmMeTHueckue qeHCTBUS ¢ pallMOHAILHBIMK YUCIIAMH, COYCTAs
YCTHBIC M THMCHMCHHBIC MPUEMBI, BBITIOJHATH BBIYHCICHUS C WPPAMOHATHLHBIMU
YUCITAMH.

HaxonuTh 3HaYEHUS CTETICHEH C IEJIBIMU IMMOKAa3aTeIIMU U KOPHEH, BBIYUCIISTh
3HAYCHUS YHCIIOBBIX BHIPAKEHUH.

OKpyrasTh NEUCTBUTENbHBIE YHCJA, BBIMOJHATH NPUKUIKY pE3yibTaTa



BBIYMCIICHUN, OLICHKY YHACIIOBBIX BBIPAKCHHM.

YpaBHeHUS U HEPABEHCTBA

PemaTe IMHENHbBIE U KBaIpAaTHBIC YPABHEHUS, YPABHEHUS, CBOIAIINECS K HUM,
npocTeiime ApoOHO-pallMOHAIIbHBIE YPABHEHUS.

Pemate cucrtembl AByX JMHEHWHBIX YPABHEHHU C JIBYMsl IIEPEMEHHBIMU H
CUCTEMBI JIByX YPAaBHEHHUI, B KOTOPBIX OJJTHO YPABHEHUE HE SIBISETCS JTUHEHHBIM.

Pemiath TekcTOBbIE 3ajaud aiareOpanyeckuM CIocoOOM ¢  TMOMOIIBIO
COCTABJICHHS YPAaBHEHHUS UJIM CUCTEMBI JIBYX YPaBHEHUU C ABYMS IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEUIINE UCCIENOBAHUSA YPABHEHUN U CUCTEM YPAaBHEHUU, B
TOM 4HCJe ¢ MPUMEHEHHEM IpapuuecKux MpeAcTaBleHUl (yCTaHABIMBATh, UMEET
U YpPaBHEHHE WM CHCTEMA YPABHEHUMN PELICHUs, €CIM HMEET, TO CKOJBKO, U
nmpouee).

Pemars nuHelHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxaTb
pElICHUE HEPaBEHCTB HAa YHMCIIOBOM IPSMOM, 3alMChIBaTh PELICHHE C MTOMOILBIO
CHUMBOJIOB.

Pemare cuCTeMBI  JIMHEWHBIX  HEPABEHCTB, CHCTEMBI  HEPABEHCTB,
BKJIIOYAIOUIME KBAaJgpPAaTHOE HEPABEHCTBO, HW300paKaThb PEIICHUE CUCTEMBI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOI, 3aIUCHIBATh PELIEHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPHU PEILICHUN PA3IUYHbBIX 3371a4.

DOyHKIUU

Pacnio3naBaTh (yHKIMM W3y4eHHBIX BHUAOB. lloka3pIBaTh CXEeMAaTHYECKH
pacIoyIoKEHUE Ha KOOPIAWHATHOM MJIOCKOCTH TpaduKoB PyHKIUH BUaa: y = KX, y =
kx + b,y =k/x,y =ax2 + bx + ¢,y =x3,y = VX, y = [X|, B 3aBUCHUMOCTH OT 3HAUCHHI

KO3(PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMMA.

Crpouth W M300paXkaTh CXEMATUYECKH TpaUKU KBAJPATUUYHBIX (DYHKIIUH,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIMI MO UX IpaduKam.

Pacno3naBaTh KBaapaTHuHy0 (QYHKUHIO MO (Gopmysie, IPUBOJUTH IPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHON KU3HU, (PU3UKU, TEOMETPUU.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPEeCCHU

Pacno3naBaTh apupMeTHUECKYIO M TEOMETPUUECKYIO IPOrPECCUH TP Pa3HBIX
crioco0ax 3aJjaHusl.

BbINONMHATE  BBIYMCICHUS C HCIOJNb30BaHMEM (GopMyl N-TO  4ieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBIX N YJICHOB.

N300pakarh ujeHbl TMOCIEAOBATEILHOCTH TOYKAMH Ha KOOPAUHATHOM
IUIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YMCIOBBIMH IOCIEAOBATEIBHOCTSIMU, B TOM
quclie 337a4d U3 PeaIbHOM KU3HM (C MCIOJIb30BAHUEM KaJbKYJIATOPa, [UPPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE

INJIAHUPOBAHMUE 7KJIACC
KosmnuecTBo4acoB JJIeKTPOHHBIE
Ne HauMeHoBaHHepPa31e/I0B H Bcero KoHTposbHBIepadoThI IIpakTHYecknepadoThI (uudposwie)
n/n TEeMIIPOrpaMMbl o0pa3oBaTeibHbIEpeCypChl
Uucna u BeruuciaeHus. PairionaabHbie o 2 bubaunoreka [JOK
qycia httDs://m.edso0.ru/7f415b90
bubnunoreka IJOK
Anre6 28 2
HCOPAHCCRICBbIpOKCHIL https://m.edso0.ru/7f415
YpaBHEHUS 1 HEPABEHCTBA 20 1 bubmmorera LIOK
P P https://m.eds00.ru/7f415
24 1 bubnunoreka IJOK
Koopaunate! u rpadukn. OyHKITHN hggs:/lm.edsoo.ru/7f415
[ToBTOpEeHME 1 0000IIICHHE 5 bubmmorexa LIOK
P . https://m.edso0.ru/7f415
OBIIEE KOJIMYECTBO YACOB I10 102 7 0

ITPO'PAMME




S KITACC

KosauuecTBouacos JJIeKTPOHHBIE
Ne HanMeHOBaHHePA3/1eJI0B Bcero KoHTpoJibHBIEPatoTHI IMpakTH4yecknepadoThI (uuposbIie)
n/m TEMIPOrpaMMbl o0pa3oBaTeJIbHBIEPECYPCHI
1 15 1 Bub6mmoreka ITOK https
Yucna v Beruncienus. KBagpaTHeie KOpHH ://m.edsoo.ru/7 f417 af8
> Uwucna u Beruncnenus. CTeneHb ¢ HeabIM 7 Bub6mmoreka ITOK https
MoKazaTesieM ://m.edsoo.ru/7 f417 af8
3 AreOpanvyecKHEeBBIPAIKEHISL. 5 bubmmoreka ITOK https
KBagpaTHBIATpEX WIeH ://m.edsoo.ru/7 f417 af8
4 Are0panvyecKUeBBIPAIKEHISL. 15 1 bu6mmoreka ITOK https
Anrebpanyeckasiipo0b :/Im.edsoo.ru/7 f417 af8
5 YpaBHeHus u HepaBeHCTBA. KBampaTHbie 15 1 bubmmoreka ITOK https
ypaBHEHHUS ://m.edsoo.ru/7 f417 af8
6 VYpaBHeHus u HepaBeHCTBa. CHCTEMBI 13 1 bubnuoreka [{OK https
ypaBHEHUI ://m.edsoo.ru/7 f417 af8
7 12 1 bubanoreka HOK httpS
VYpaBHeHus U HepaBeHCTBa. HepaBeHCTBA :/lm.edsoo.ru/7 f417 af8
8 Oynkuuu. OCHOBHBICTIOHATHS 5 Bubmmorexa LIOK https
://m.edsoo.ru/7 f417 af8
9 Oynkunn. YucnoBsie yHKITHH 10 1 Bu6morerca LIOK https
://m.edsoo.ru/7 f417 af8
10 [ToBTOpeHue 1 06001ICHNE 5 Bu6miorexa LIOK https
://m.edsoo.ru/7 f417 af8
OBLIEE KOJIMYECTBO YACOB I10 102 6 0
IMPOT'PAMME




QKIACC

KosniuecTBO4acoB JJIeKTPOHHBIE

Ne HauMeHOBaHHEPa31e/I0B H Bcero KoHTpo/ibHbIEpatoThI IpakTHyecknepadoThI (uudposbie)

n/m TEMIIPOTPaAMMBbI 00pa3oBaTeJbLHBIEPECYPCHI
Yucna u Beruncienus. [J[ecTBUTENbHbBIC 9 1 bubmuoreka ITOK https
qucIa ://m.edso0.ru/7f419d08
YpaBHEHUS 1 HEPABEHCTBA. Y PABHEHHUS C 14 1 bubmmoreka ITOK https
OJTHO TIEpEeMEHHOMN ://m.edso00.ru/7f419d08
VYpaBHenus u HepaBeHCTBa. CHCTEMBI 14 1 bubmuoreka [{OK https
ypaBHEHHI ://m.eds00.ru/7f419d08

16 1 bubmuoreka ITOK https
VYpaBHenwus u HepaBeHcTBa. HepaBeHcTBa :/Im.edso0.ru/7f419d08
Dy 16 1 bubmuoreka ITOK https
://m.edso0.ru/7f419d08
HucnoBblenociie10BaTeIbHOCTH 15 1 Bu6miorexa LIOK https
://m.edsoo.ru/7f419d08
IToBTOpeHue, 00o00IICHNE, 18 1 bubmuoreka ITOK https
CHCTEMATU3AlUA3ZHAHUN ://m.edso00.ru/7f419d08

OBILIEE KOJIMYECTBO YACOB I10 102 7 0

[MPOI'PAMME







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 324087357327968961775297076797709129534246061 600
Bnageney Koeanesa OkcaHa HukonaesHa

OeicTevTened C 27.09.2024 no 27.09.2025



http://www.tcpdf.org

		2024-10-16T14:22:19+0500




