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INOACHUTEJIBHAA 3ATINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecrneynBaeT U3y4eHue IPYrux AUCLUILINH, KAK €CTECTBEHHO-HAyYHOI'0, TAK U TYMaHUTapHOI'O
LIUKJIOB, €€ OCBOEHUE HEOOXOAUMO AJIsl NPOJOLKEHNUs 00pa30BaHUS U B MOBCEAHEBHOW KU3HU.
PazButne y oOydaromuxcs Hay4yHbIX MPEACTaBIEHUI O MPOUCXOXKICHUM M CYIIHOCTH
anreOpandeckux aOCTpakiui, CrmocoOe OTPaKCHHS MATEeMATHYECKOW HAyKOW SBICHHA U
IPOLIECCOB B INPUPOAE U OOIIECTBE, POJM MATeMaTHYECKOrOo MOJEIMPOBAHUSA B HAyYHOM
NO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAYECTB
MBILIEHHSI, HEOOXOAUMBIX JJI aJalTallid B COBpPEMEHHOM LHdpoBoMm obmecTtBe. M3yueHnue
anreOpbl 00ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBAaTb CBOM
JeMCTBUSL U BBIBOJBI, (DOPMYIHPOBATh yTBEepKAeHHs. OCBOCHHE Kypca aireOpbl 00ecrieynBaeT
pa3sBUTHE JIOTUYECKOTO MBIIIJICHUS OOYYaloUIMXCSA: OHM MHCIOJb3YIOT JIeAYKTUBHBIE U
UHIYKTHBHBIE PACCyXACHUs, 0000IMIeHNe M KOHKPETH3alUio, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTH
oOydaroluxcsi, TMO3TOMY CaMOCTOSITEIbHOE pELIEHUE 3ajJad  SBISIETCS  peajau3anuei
JeSITeIbHOCTHOTO IPUHLIMIIA 00Y4EHUS.

B crpykrype mnporpammel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTeNbHO-METOAMYEeCKUe JIuHuM: «Hucna u
BBIUUCIICHUS», «AJNTreOpandecKkue BBIPAKEHUS», «YPaBHEHHS M HEPABEHCTBa», «DyHKIHIY.
Kaxnas u3 3Tux conepkaTebHO-METOANYECKUX JIMHUI pa3BUBAETCS Ha MPOTSKEHUU TPEX JIET
U3YYEHHUs Kypca, B3aUMOJIEUCTBYS € IPYTUMU €ro JUHUAMH. B Xoae uzydenus yuyeOHOro Kypca
00y4aromuMcst IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBs3M ¢ 3TUM B nporpammy yueOHOro Kypca «Asredpay» BKIOYEHbI HEKOTOPhIE OCHOBBI
JIOTMKH, MpPEJICTAaBJICHHbIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHMYecKoro oOpa3oBaHUS H
CIIOCOOCTBYIOIIME OBJIAJIEHUIO 00YJarOIMMHCS OCHOB YHUBEPCAIbHOIO MATEMAaTUYECKOTO S3bIKA.
CopnepxaTenbHOW M CTPYKTYPHOM OCOOEHHOCTBIO Y4e€OHOro Kypca «Anredpa» sBISETCS €ro
WHTEIPUPOBAHHBIN XapaKTep.

Copneprxanue JIMHUM «YHCIa U BBIYUCICHUS CITY>KUT OCHOBOM JUISl TalbHENIIIEr0 U3Y4EeHUs
MaTeMaTUKH, CIOCOOCTBYET pa3BUTHIO Yy  OOydYarolIUMXCsl  JIOTUYECKOTO  MBIIUIEHUS,
(OpMHPOBAHUIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJUMBIX I MOBCETHEBHOM >KU3HU. Pa3BUTHE NMOHATHUS O YUCIIE HA YpOBHE
OCHOBHOT'O 00I1[ero 0oO0pa3oBaHUsl CBSI3aHO C PAlMOHAIBHBIMH U UPPALMOHATIBHBIMH YHCIAMH,
GbopMHUpPOBAHUEM TIPEACTABICHUI O JEHCTBUTEIHHOM YHCIE. 3aBEPIICHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Comepkanue JByX aiareOpamdecKkux JHHUH — «AJTeOpandeckue BBIPAXKEHUS» U
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHMIO Y 0OYUAIOIIMXCS MATEMATHYECKOTO
anmnapara, He0OX0JAUMOTO JIJIsl pelIeHUs 3a/lad MaTeMaTHKH, CMEKHBIX MPEIMETOB U MPAKTUKO-
OpPUEHTHPOBAaHHBIX 3agady. Ha ypoBHe OCHOBHOro o0Iero odpa3zoBaHMs y4eOHBIH MaTepHuai
TPYNIHUPYETCsT BOKPYT palMOHANbHBIX BbIpakeHUH. AsnreOpa J€MOHCTPUPYET 3HAUEHUE
MaTeMaTHKH KaK s3bIKa JJIS TOCTPOCHUS MAaTeMaTHYECKUX MOJEJeH, ONMUCaHUs MPOLECCOB U
ABJIEHUHN peallbHOTO Mupa. B 3amaun oOydeHus anreOpe BXOAIT TakXke AajibHEiIlee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS,, HEOO0XOAMMOro, B YaCTHOCTH, JJIS OCBOEHHS Kypca
MHPOPMATUKH, M OBJIAJCHHE HaBbIKAMU JEAYKTUBHBIX paccyxnaeHuil. IIpeoOpazoBanue
CHUMBOJIBHBIX (POPM CITIOCOOCTBYET Pa3BUTHIO BOOOPAXKEHUS, CIIOCOOHOCTEH K MaTeMaTHUECKOMY
TBOPYECTBY.

Conepxanne  (yHKIMOHATBHO-TpAUUECKOM  JIMHUM  HAIeIeHO Ha  TOJy4YeHHue
0o0yJaronuMucs 3HaHUH 0 QYHKIMAX KaK BAKHEHUIIIEH MaTEMaTHIECKON MOJIEINN )1 ONTMCAHUS U
UCCIIEIOBaHUS PAa3HOOOPA3HBIX TPOLIECCOB UM SIBICHUM B mpupoae U oodumiectBe. M3ydeHue
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MaTepuaia CHoCOOCTBYET pAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHUS WCIONb30BaTh Pa3INYHBIC
BBIPA3UTEIbHBIE CPEJICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHbIC, CUMBOJUYECKHUE, Tpaduueckue,
BHOCHT BKJIAJ] B JOPMUPOBAHUE MPEACTABICHUHN O POJIM MATEMATHKHU B PA3BUTUN ITUBUIIH3AINH U
KYJIbTYpBI.

Cornacno yueOHOMY MIaHy B 7-9 Kiaccax u3ydaercs yueOHbIN Kypc «AnreOpay, KOTOPBII
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE pas3flenbl cojepkaHus: «Yuciaa ¥ BBIUKCICHUS,
«AnreOpandeckue BEIpOKEHUS», «Y paBHEHUSI U HEPABEHCTBAY, «DYHKITUN».

Ha mn3yuenue yuebHoro kypca «Anredpa» orBoautcs 306 yacoB: B 7 kiacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 gaca (3 ygaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
7 KUIIACC

Yuciia 1 BLIYUCICHUA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0/] OT OJHOM (POPMBI 3aITUCH APOOEH K JPYroH.
IloHsAiTHE PallMOHAIBLHOIO YHCIA, 3aIIMCh, CPABHEHUE, YIIOPSAJOYMBAHUE PALMOHAIBHBIX YHCEIL
Apudmerndeckue necTBUS ¢ pallMOHAIBHBIMU YKciaaMu. PelieHne 3a1a4 u3 peaabHON MPaKTUKU
HA YacTH, Ha JPOOH.

CreneHb ¢ HaTypalbHBIM IIOKa3aTelleM: OIpeJesieHHe, peoOpa3oBaHue BBIPAKEHUNH Ha
OCHOBE OIpE/IEICHHUS, 3aUCh OOIbIINX Yncenl. [IponenHTsl, 3anich MPOIEHTOB B BUJE IpOOH U
IpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33[aul Ha MPOLEHTHI, peIlIeHHE 3a/a4 U3 PeabHOM
IPAKTHKU.

[TpuMeHeHrEe NPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNUE HA MHOXKUTEIN HATYPaIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKECHUS C NEPEMEHHOM. JlomyCTUMBIE 3HA4YEHMS
nepeMeHHbIX. [IpescTaBieHre 3aBUCUMOCTH MEXTy BEJIMUMHAMU B Buje GopMyibl. Beruncnenus
no ¢opmynam. IIpeobpa3oBanre OyKBEHHBIX BBIPAKEHUI, TOXKAECTBEHHO PABHBIEC BBIPAKEHUS,
npaBuia Npeodpa3oBaHMsl CYMM U IPOU3BEICHUHN, IPaBUiIa PACKPHITHS CKOOOK M IMPUBEICHUS
NOJOOHBIX CITaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeJIEM.

OpHounenbl 1 MHOrowleHbl. CteneHb MHOrouieHa. CliokeHHe, BBIUUTAHUE, YMHOXKEHHE
MHOTOWICHOB. POpMyIIbl COKPAIIEHHOIO YMHOMKEHHs: KBapaT CyMMBbl U KBaJIpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJIpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKUTEIIH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMsI, IIpaBUiia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pellleHne JIMHEHHBIX ypaBHeHUH. CocTaBleHHME YpaBHEHUH IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO0 YPABHEHUM.

JluHeliHOe ypaBHEHHE C JBYMs NEpeMEHHbIMH M ero rpaguk. Cuctema JBYX JHMHEHHBIX
ypaBHEHUW C JABYMsI TIepeMEHHBIMHU. PeleHue cucrem ypaBHEHUH CIIOCOOOM TMOJCTaHOBKH.
IIpuMepsl pelieHns TEKCTOBBIX 3a7a4 ¢ IOMOILBI CUCTEM YPaBHEHU.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. UucioBele npomMexyTku. PaccrosHue Mexay IByMs
TOYKaMU KOOPJAMHATHON IIPSMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcmucca W opauHAaTa TOYKU Ha
KOOpAMHATHOM IuIocKocTH. Ilpumepsl rpadukoB, 3amaHHbIX (Qopmyinamu. UrteHue rpapukon
peanbHbIX 3aBUcUMOocTel. [lonstue pynkuuu. I'papux Gynkiun. CoiictBa GpyHkiuil. JInneitnas
byuknus, e€ rpadpuk. ['padux dpyukmuuu Y = |X|. 'paduyeckoe perenne TMHEHHBIX YPaBHCHHN U
CUCTEM JIMHENHBIX YPAaBHEHUMN.

8 KIIACC

Yucia ¥ BLIYMCTCHHUA

KBanpatHelii kopeHb u3 uuncna. Ilonstue 00 wuppammoHanbHOM uucie. JlecsTuynbie
NpUOJIMKEHNST UPPALMOHANBHBIX Yncesl. CBolcTBa apu(pMETHYECKUX KBaJPATHBIX KOPHEH M MX
NpUMEHeHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPRKEHUH M BbIUMCIEHUSAM. [lelicTBUTENbHBIC
YHCIIa.

CrerneHs ¢ 1eqbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKCIa.



Auredpanyeckune BbIpaKeHHUs

KBaznpaTHblil TpEXUIICH, Pa310KEHUE KBAAPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOMCTBO anreOpandeckoil apobu. CioxxeHue,
BBIUMTAHUE, YMHOKEHHE, JIeJIeHne aiaredopanueckux aApoOeil. PannoHanbHble BBIpaXKEHUS U MX
peoOpazoBaHueE.

YpaBHeHUs1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyina KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHUWIA, CBOASIIMXCA K JIMHEWHBIM M KBajapaTHbIM. [Ipocrteitmme apoOHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckass uHTEpHpeTalusl YpaBHEHUH ¢ ABYMS NEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YPaBHEHUU € IByMs [IEpeMEHHBIMU. [ [prMephl peleHns CucTeM HEJIMHEWHBIX YPABHEHUM C IByMS
IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 areOpanyecKiuM CrocoOoM.

YucnoBele HEpaBeHCTBA M MX CBoiicTBa. HepaBeHCTBO ¢ OJHOW IEPEMEHHOM.
PaBHOCubHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHOM mnepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUUHA

[Toustue ¢pynkuuu. OGNacTh ONpeseeHuss U MHOXKECTBO 3HaueHUH (pyHKimu. CriocoObl
3amanus QyHKIUH.

I'paduk dynkuuu. Ytenue cBoiictB Pynkumu no e€ rpaduky. [Ipumepsr rpadukon
(GyHKIMH, OTpa)aroluX peajbHble IPOLECCHI.

@DyHKIMY, ONUCHIBAIOIINE NPSAMYI0 M OOpaTHYIO MPOINOPLHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxu. Oynxuun y = X2,y = X3, y = VX, y=|x|. ['padutueckoe pemeHue ypaBHeHH i CHCTEM
YpaBHEHUM.

9 KUIACC

Yuciia 1 BBIYUCICHUSA

PanyonaneHble 4yKcia, UppallMOHAIbHbBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JI€CATUYHbIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE 4YHCIA KaK OECKOHEUHbIE
JecaTU4HbIe ApoOu. B3anMHO 0[JHO3HaYHOE COOTBETCTBUE MEX Y MHOKECTBOM JEHCTBUTEIbHBIX
yuceln U KOOPAUHATHOU MPSMOM.

CpaBHEeHUE JEeMCTBUTENBHBIX 4HCEN, apu(MeTHuecKue ACUCTBUS C JCHCTBUTEIbHBIMU
YUCIIaMH.

Pa3zmepsl 00bEKTOB OKPYKAIOLIET0 MUPA, ATUTEIHLHOCTH MIPOLIECCOB B OKPYKAIOIIEM MUDE.

[TpuOmmk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh MpuOMKeHus. OKpyrieHHe 4YHCell.
IIpuknaka v OLlEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHUsI M HEpaABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASAIIMXCA K JIMHEHHBIM.

KBagparHoe ypaBHeHHe. Penienue ypaBHeHHN, CBOASAIIMXCA K KBaJApaTHBIM. bukBaapatHoe
ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUM TpeTbeld M YETBEPTOM CTEIICHEW Pa3iloKEHHEM Ha
MHOHUTEIH.

Pemenune qpoOHO-palinoHaNbHBIX YpaBHEHHH. Pelienrne TeKCTOBBIX 3a/1a4 ajnre0pandeckum
METOJIOM.

VYpaBHeHHe C IABYMs NEpEeMEHHBIMH U ero rpaduk. Pemenue cuctem ABYyX JMHEHHBIX
YPaBHEHHH C ABYMs IIEPEMECHHBIMU. PelleHne cucTeM IBYX YpaBHEHMH, OZHO U3 KOTOPBIX
JUHEWHHOe, a Jpyroe — BTOpOH ctemneHu. I'paduueckas MHTEpIpETalns CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyeckKiuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.



PemieHne JMHEMHBIX HEPABEHCTB C OJHOW IEPEMEHHOW. PemieHue cucreM JIMHEMHBIX
HEpaBeHCTB C OJHOW mnepemeHHOM. KBaapaTHble HepaBeHcTBa. ['padumueckas uHTeprnperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

DOyHKIUHA

KBanparnunast ¢yHkius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATH BEPIITHHBI
napaboIIbl, 0Cb CAMMETPHUH MapadoIIbl.

I'paduku Gyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| i ux cBoiicrsa.

YucJi0BbIE MOCJIE10BATEIbHOCTH U NPOrPeCcCHH

[TonsiTue 4MCIOBON MOCIENOBATENBHOCTH. 3aJaHUE IIOCIEA0BATEILHOCTH PEKYPPEHTHOM
dbopmyroi u popMyIoi N-To YiIeHa.

Apudmernueckast u reomerpuueckas nmporpeccuu. @opmyisl N-ro ujieHa apuhMeTHIECKON
Y F€OMETPUYECKOH MPOrpeccHii, CyMMbl IEPBBIX N YICHOB.

N300pakeHre WICHOB apu(METHUECKOW W TEOMETPUYECKOH IMPOrpeccHid TOYKaMU Ha
KOOPAMHATHOM MI0cKOCTU. JIMHEHHBIH U 3KCIIOHEHIIMAIBHBINA pocT. Cl10)KHbIE TPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Ppe3yabTaThbl OCBOCHUS MPOrpamMMbl ydyeOHOro Kypca «Aunredpay
XapaKTEePU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOSIBJICHUEM HWHTEpeca K NPOLUUIOMY W HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOILIIEHUEM K JOCTHIKEHHUSIM POCCHUICKHX MaTEeMaTHMKOB M POCCHICKOU
MaTEeMaTUYeCKOU IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHXKEHUU B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kIaHCKoOe M TYXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHUIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
MPEJICTABICHHEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3IMYHBIX CTPYKTYP,
SBIICHUH, TPOLIEYp TPaKIaHCKOTO o0IecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTMUYECKUM NPUMEHEHUEM JIOCTHXKEHUMN
HAyKH, OCO3HAHUEM BaKHOCTH MOPaJIbHO-3THUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTHBHOE yYacTHE B PEUICHHM MPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYE€CKOTr0 00pa30oBaHUs Ha MPOTSIKEHUU BCEH
JKU3HU JJIs1 YCHEIIHON MpO(ecCUOHANBHON JeATeIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHUIA,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHJUBHUAYATHHOM TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOLIMOHAILHOMY W JCTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMaTHIECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIlel B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSA YEJIOBEKa, NPHUPOALI M O0OIIecTBa, NOHUMaHUEM
MaTeMaTUYeCKON HayKH Kak c(epbl UYelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JIJISL Pa3BUTHUS [IUBUIIN3AIINN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpeICTBOM I[IO3HAHMS MHpa, OBJAJEHUEM MPOCTEUIIMMH HaBBIKAMU
MCCJIEI0BATEIbCKOM JIEATETbHOCTH;

6) pusuveckoe BocnuTanue, GOPMUPOBAHUE KYJIbTYPbI 310POBbS M IMOLMOHAJIBHOTO
O/1aronosy4us:

TOTOBHOCTBIO IPUMEHSTh MAaTEMATUUECKUE 3HAHUS B UHTEPECAaX CBOETO 3/10POBbs, BEACHUS
310poBOr0 00pa3a >KM3HU (3I0POBOE MHUTAHKE, COATTAHCHPOBAHHBIN PEKUM 3aHATHA M OTJIbIXA,
perynspHas (u3ndeckass akTUBHOCTb), C(HOPMUPOBAHHOCTBIO HaBhIKa pedIeKCUU, TPU3HAHUEM
CBOETO IpaBa Ha OMMOKY M TAKOTO YK€ MpaBa APYTroro 4YeI0BeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTAINEeH Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HAHWM JIJIS pelieHus 3a/1ad B 00JacTH
COXPAHHOCTH OKpYXKAIOIIeH cpefbl, MIAHUPOBAHUS MOCTYNKOB U OLIEHKM HMX BO3MOXHBIX
MOCNEACTBUM ISl OKpY>KAIOLIeH cpefbl, 0CO3HAHUEM IJ100aJIbHOTO XapaKTepa HKOJIOTMYECKUX
npo0JeM U myTel uxX pereHus;

8) aganTanus K U3MEHSIOIMMCS YCJIOBUSAM COIHAJIbHON U IPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHUSX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUUECKYIO AESITeNbHOCTb, B TOM UUCJIE YMEHHUE YUUTHCS Y APYTUX



Jroiel, MpuoOpeTaTh B COBMECTHOM JESTEILHOCTH HOBBIE 3HAHUS, HAaBBIKM M KOMIETEHIIUH U3
OIbITA IPYTHX;

HE00X0IMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4ucie (GOPMYIHPOBATH UECH,
HOHATHS, TMIIOTE3bl 00 0OBEKTaX M SABJICHMAX, B TOM UHUCIIE paHEEe HEM3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIMIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHPOBATh MPUHUMAEeMble DPELICHUS W JEHCTBHS,
(GopMynHpOBaTh U OLIEHUBATh PUCKHU U MOCIEICTBUS, HYOPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

ba3oBble JJornvyeckue aelcTBUSA:

BBISBJISATH U XapaKTEPU30BATh CYILECTBEHHbIE NPU3HAKM MAaTEMaTHUYECKUX OOBEKTOB,
MNOHSTUM, OTHOILIEHUN MEXIYy HOHSTUSIMH, (POPMYJIMPOBATH OMPEIEIICHUS NOHSITUH,
yCTaHaBJIMBATh CYLECTBEHHBIM NPU3HAK KJIacCU(PUKALMK, OCHOBAHMS AJs1 00001IeH s
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOT0 aHAIU3A;

BOCIIPUHUMATh, (hOPMYyIUpPOBaTh U MPEOOPa3OBBIBATh CY)KICHHS: YTBEPAUTEIbHbBIE U
OTpHILIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKIE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOpEYHs B (haKTax,
JAHHBIX, HAOIMIOJAEHMSIX W YTBEPXKACHUSX, IpeliaraTb KpPUTEPUU [UIsl BBISABIICHUS
3aKOHOMEPHOCTEHN M IPOTHUBOPEUHii;

JIeJ1aTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, NE€AYKTUBHBIX U MHIYKTUBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOYEHNUH 110 aHAJIOTUH;

pa3bupath 10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHHUH (ITPsIMbIE M OT IPOTHUBHOTO),
IPOBOJUTH CAaMOCTOSITEJIbHO HECIIOKHBIE JI0KA3aTeNIbCTBA MAaTEeMAaTUYECKUX (aKTOB,
BBICTpAauBaTh apryMEHTALMIO, IPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHL, 000CHOBBIBAThH
COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh crnoco0 pemieHusi yuyeOHOM 3agaud (CpaBHMBATh HECKOJIbKO BapHUaHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOISAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPHEB).

ba3oBble nccienoBarebcKue AeiCTBHUA.

UCIIONB30BAaTh  BOMPOCHI  KaK  HCCIENOBATENbCKUM  WHCTPYMEHT  MO3HAHWS,
dbopMynupoBaTh BOMPOCHI, GUKCUPYIOIINE MPOTHBOPEUHE, TPOOIEMY, CAMOCTOSTEIIHEHO
YCTaHABJIMBATb MCKOMOC M OJaHHOC, q)OpMI/IpOBaTI) THUIIOTE3Yy, apTYMCHTUPOBATh CBOIO
MTO3UIIMIO, MHEHUE;

MPOBOJIMTH TI0 CaMOCTOSITEILHO COCTaBJICHHOMY IUIaHY HECIIOXKHBIH HSKCIIEPHUMEHT,
HEOOJBIIOE HCCIEAOBaHWE TIO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BbeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOM;

CaMOCTOSITENILHO ~ (OpMYyITUpOBaTh O00OOIIEHUS ¥  BBIBOABI MO  pe3ylbTaTaM
MpOBEAEHHOTO HAOTIOJCHMS, UCCIEAOBaHUSA, OIEHUBATh JOCTOBEPHOCTH MOTYUEHHBIX
PE3yIBTaTOB, BBIBOJIOB M 000OIIICHMIA;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAKIKE BBIIBUTATH MPEATIONOKEHUS
0 €r'o pa3sBUTUHU B HOBBIX YCIIOBUAX.

Patora ¢ undopmaunmeii:

BBISBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(OPMAILIUU, JAHHBIX, HEOOXOIUMBIX
JUISL pellieHus 3a/1a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HMHPOPMAIUIO
pa3IMYHbIX BUJOB U (DOPM IMpe/ICTaBICHHUS,



BBIOMpATh (hopMy MpeacTaBIeHUS MHOOPMAIIMH U WILTIOCTPUPOBATH pelIlaeMble 3aauu
cXeMaMH, AuarpaMMaMu, HTHOM rpaduKoil 1 uX KOMOUHAIUSIMU;

OLICHUBATh HAJEKHOCTh MH(POPMALIUH 110 KPUTEPHUIM, IPEIJIOKEHHBIM YUUTEIEM WIIN
c(OpMYITHPOBAHHBIM CAMOCTOSTENBHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSIMHU U IEIISIMU
oOImIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAQXaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, 1aBaTh MOACHEHMS 110 X0y PELIeHUs 3a/la4d, KOMMEHTHPOBATh
IIOJIYYECHHBIH pe3yibTarT;

B X0/ 00CYXJIEHHs 331aBaTh BOIPOCHI 10 CYLECTBY 00CYKAaeMOM T€MBI, IPOOJIEMBI,
pelaeMoil 3a1auu, BbICKa3bIBaTh UJIEH, HALIEJICHHbIE Ha TOMCK PEILIEHHs], COITOCTABISTh
CBOH CYXJICHUS C CY)KICHHUSAMH JPYTHX YIaCTHUKOB THAIIOTA, OOHAPYKUBAThH Pa3INune
U CXOJCTBO IO3UIMH, B KOpPpeKTHOW ¢opme (HOopMyIupoBaTh pa3HOIJTACUS, CBOU
BO3PaKEHUS;

IpPEICTaBIATh PEe3yabTaThl PeIICHHs 3a/laul, FKCIEPUMEHTA, UCCIIEJOBaHuUs, POEKTa,
CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUIEHUS C Y4YETOM 3ajlay Mpe3eHTAlud U
0COOEHHOCTEHN ayAUTOpUH;

IOHUMAaTh U UCTOJIb30BaTh IPEUMYIIECTBA KOMAaHAHON U MHAUBUYAIbHOM paboThl IpU
peleHnH y4yeOHbIX MaTeMaTUYECKUX 3ajiay;

IPUHUMATH 1I€JIb COBMECTHOW JI€ATEIbHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM
paboThl, pacupeaensTh BUJIbl padOT, JOrOBapUBAThCs, 00CYKIAaTh IPOLIECC U Pe3yIbTaT
paboTbl, 06001IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

y4acTBOBAaTh B IPYNIOBBIX (opMax paboThl (00CykaeHNs, 0OMEH MHEHUSIMU, MO3TOBbIE
HITYPMBI U JPYTHUE), BBIIOIHATH CBOIO YaCTh pabOThI U KOOPIMHUPOBATH CBOU JEHCTBUS
C JPYT'MMHU 4J€HaMM KOMaH]Ibl, OLIEHUBATh Ka4e€CTBO CBOETO BKJIaJa B OOLIUN MPOTYKT
10 KpUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUS.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBHUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIaH, AJTOPUTM pEIIeHUs 3aJadd (UM €ro 4YacTb),
BbIOMpaTh CIOCOO pelIeHUuss C YYETOM HUMEIOLIMXCS PECYpcoB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHUPOBaTh U KOPPEKTUPOBATh BAPUAHTBI PEIIEHUN C Y4ETOM
HOBOW MH(OpMaIUy.

CﬂMOKOHTpOJ’IB, SMOLMOHANbHBIA HHTEJJIEKT:

BJIQJIETh CIIOCOOaMM CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca U pe3ysibTaTa perieHus
MaTeMaTHYeCKOM 3a7a9M;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IIPU PELLIEHUU 3aJa4l, BHOCUTh
KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAWJECHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATa IEATEIBHOCTH ITOCTABICHHOM LIENH U YCIIOBUSM,
OOBSICHATH MPUUMHBI TOCTUKEHUS UM HETOCTUKEHHUS 11eIH, HAXOJUTh OLIHOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIbTATHI

K xoniy oOydeHuss B 7 kJjacce OOydYaIOMIMICS TMOJYYUT CICAYIOIIHUE TPEIMETHbBIE
pe3ybTaThI:

Yucsa v BbIYUCICHUSA

BeimonHsaTe, coderass yCTHBIE W THCHbMEHHBIE MPHEMBI, apuMeTHyecKue IeHCTBUS C
paloHaIbHBIMU YHCIIAMHU.



HaxoauTe 3HaueHMs] YHCIOBBIX BBIPAKEHHH, MPUMEHSTH Pa3HOOOpPA3HbIE CHOCOOBI
OpuéMbl  BBIYUCIEHUS 3HAYEHUH JPOOHBIX BBIPAXKEHUH, COJEpXKALIMX OOBIKHOBEHHbIE W
JECATUYHBIE TPOOH.

[Tepexoaute OT 0JHOM (hOPMBI 3amMCU YKMCEd K ApYyroi (mpeodpa3zoBbIBaTh AECCATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIOPSAI0UYNBATH PAllMOHAIBHBIC YHCIIA.

OKpyrasTh Yncia.

BbINOMHATE NPUKKUIKY M OLIEHKY pe3y/bTaTa BBIYMCICHUM, OLIEHKY 3HAUEHUN YMCIIOBBIX
BBIPAKCHUH. BBINIOIHATE NEHCTBHS CO CTENEHSIMU C HATYPaJIbHBIMU IIOKA3aTEISIMHU.

[TpuMeHsTh IPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYypaJIbHbIX YHCEIL.

Pemare npakTHMKO-OPUEHTUPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOIICHUEM BEIWYMH,
IPONOPLUOHAIBHOCTBIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl pEIICHUs 3a1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMbIX OOBEKTOB.

Auredpanyeckue BbIpaKeHUs

Hcnonb3oBate anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B IIpoliecce
OCBOEHUS y4eOHOro MaTepuaa.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPaKEHUM IIPU 33aHHBIX 3HAUEHHSIX [EPEMEHHBIX.

BoinonHaTe npeobpa3oBaHus LEI0I0 BbIPAXKEHUSI B MHOTOUWIEH MPUBEACHUEM I0I00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHATE yMHOXKEHHME OJIHOYJIEHAa HAa MHOTOWIEH M MHOTOYJI€HAa Ha MHOTOYJIEH,
OpUMEHSATH (HOPMYJIIbI KBapaTa CyMMbI M KBaJlpaTa pa3HOCTH.

Ocy1ecTBIsITh pPa3ioKEHNE MHOTOWIEHOB HA MHOMKUTEIM C MOMOIIbIO BBIHECEHUS 3a
CKOOKM 0OIIero MHOKHUTENS, TPYHIMPOBKH ClIaraeMblX, MPUMEHEHHs! (OpMYJNl COKpAIIEHHOTO
YMHOXEHHUS.

[TpuMeHsaTh mnpeoOpazoBaHHMsl MHOTOYICHOB Ui pPELICHHWs pa3iMyHbIX 33734 U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU MPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MTOKa3aTeNsIMH JUIs peoOpa3oBaHus
BBIPAKCHUI.

YpaBHeHHUs! M HEPABEHCTBA

Pemate nuHeElHBIE ypaBHEHHS C OJHOM IMEPEMEHHOM, NMPUMEHSS MpaBWja Mepexona OT
WCXOJHOIO YpaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTs, sBi€TCSd M YHUCIO KOPHEM
YpaBHEHHUS.

[TpumeHsTH rpaduyeckre METOIbI IPH PEIICHUN JIMHEHHBIX YPAaBHEHUN U UX CHCTEM.

[TonGupath mpUMepHI Map YKCeN, ABISIOMUXCS PEIIeHUEM JMHEHHOI0 ypaBHEHUS C IBYMS
NIEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOW IUIOCKOCTH TpaQuK JHHEWHOTO YpaBHEHUS C JBYMS
NEPEMEHHBIMH, TIOJIB3YACh T'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemarb cucreMbl NByX JIMHEHHBIX ypaBHEHUH C JByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBiATh M pelIaTh JMHEWHOE YpaBHEHUE WM CUCTEMY JIMHEMHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layM, HMHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3ynbTar.

DOyHKIUHA

N3o00paxkath Ha KOOPAWMHATHOM TPSMON TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allChIBaTh YHCIOBBIE IPOMEXYTKH Ha
anreOpanvdeckoM sI3bIKE.

OtMmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TuHEeWHBIX QyHKIUHA. CTpouTh rpaduk GyHKIHH Y = [X|.
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OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXIY BEJIUYHMHAMU:
CKOPOCTb, BpeMs, pacCTOSIHHME, IIeHa, KOJIMYECTBO, CTOUMOCTH, MPOU3BOJIUTEIBHOCTh, BpeMS,
00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[Tornmate rpaduyeckuii cmocod NPEACTaBICHUS W aHalu3a WHPOpPMAIUU, U3BJICKATh U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPapUKOB peaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

K konmy oOyuenus B 8 kJacce oOydarommiics MOMYYHT CIEIYIOUIUE IPEIMETHBIE
pE3yIbTaThI:

Yucjia ¥ BBIYUCIEHHSA

Hcnonp30BaTh HayallbHbIE MPEJICTABICHUS O MHOXECTBE JACUCTBUTENbHBIX YHMCEN IS
CPaBHEHMsI, OKPYIJICHUS M BBIYMCIEHUMN, HM300pa)kaTh [EHCTBUTENIbHBIE UMCIIA TOYKAMU Ha
KOOPJMHATHOU MPSIMOIA.

[TpumMeHsATh TOHSATHE apU(PMETHYECKOTO KBAaJPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHH, UCTIOJIB3YS MPU HEOOXOUMOCTH KaJIbKYJIATOP, BBEIIOIHAThH MpeoOpa3oBaHus BhIPAXKESHU,
coJIepKalliX KBaJpaTHbIE KOPHHU, UCIIOIb3Yys CBONCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OOJIBIIUX W MallbIX YHMCEN C MOMOMIbIO JNECATUYHBIX IpoOeil u
crenene yucina 10.

Anredpanyeckne BbIPaKeHUS

[IpuMeHsTh TOHSATHE CTENEHH C LEJNbIM I10Ka3aTesieM, BBIIOJHATh IPEeoOpa3oBaHuUs
BBIPQXCHHI, COIEPIKAILUX CTENICHU C LI€TIbIM MTOKA3aTeIeM.

BbINOMHATE TOXAECTBEHHBbIE IMPEOOpPa30BAHUS PALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
MpaBJI ACHCTBUI HAJ MHOTOWICHAMH U aNreOpanuyecKuMu ApoOsiMH.

PacknanpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOXKUTEIH.

[TpuMmeHsTH TpeoOpa3z0oBaHus BBIPAKEHHUH IS pEIIeHUs pa3IMYHbIX 33]]a4 U3 MaTeMaTUKH,
CMEXHBIX MIPEIMETOB, U3 pealbHON MPAKTUKH.

YpaBHeHHUs M HEPABEHCTBA

PemaTs nuHeliHble, KBaJpaTHbIE YPAaBHEHUS U PAllMOHAIbHBIE YPABHEHUS, CBOJASIIUECS K
HUM, CUCTEMBI JIBYX YpPaBHEHUI ¢ ABYMS IE€PEMEHHBIMU.

IIpoBOINTH MPOCTENIINE UCCIENOBAHNS YPAaBHEHU U CUCTEM YPAaBHEHHM, B TOM YHUCIE C
IpUMEHEeHHEM IrpaduyecKux MpeicTaBleHui (YyCTaHaBIMBaTh, UMEET JIM ypaBHEHHE UIIH CUCTEMA
YpaBHEHUH pellIeHus], €CIIU UMEET, TO CKOJIbKO, U TIpoUee).

[Tepexoauth OT cioOBecHONH (QOPMYJIUPOBKM 3ahauu K e€ aireOpanyeckod MOAETH C
MOMOIIbI0 COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl ypaBHEHHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33Jauy MOJyUYEHHBIN PE3yJIbTaT.

[TpuMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHMSI, OLICHKH, PEIlIaTh JMHEHHbIE
HEpaBEHCTBA C OJHOM MEePeMEHHOM M MX CHCTEMBI, JaBaTh TIpadUUYEcKyl0 WILTIOCTPALIUIO
MHO’KECTBA peLICHNI HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[ToHMMAaTh ¥ HCTIONTB30BaTh (PYHKIIMOHATIHHBIE TOHATHUS H S3bIK (TEPMUHBI, CHMBOJIHYECKUE
0003HauEHHMsT), OTIPENIENATh 3HaUeHHE (PYHKIIUH 0 3HAYSHUIO apTyMEHTa, OIPEesATh CBOMCTBA
byakmH o e€ rpaduky.

Crpoutsb rpauku 3eMeHTapHbIX GYHKINN BUIA:

y = kI, y = x2, y = X3y = |X|, y = VX, OnuCEIBaTh CBOMCTBA 9HCIOBON (DYHKIMK 10 €&
rpauky.

K xoniy oOydeHuss B 9 kJjacce OOydYalOMIMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pE3yJIbTaThI:

Yuciia 1 BBIYMCICHUSA

CpaBHMBATh U YHOPSIOUYMBAThH pAllMOHAIBHBIEC M HPPALIIOHAIBHBIE YHCIIA.

BeimonHaTe apudmernueckue NEHCTBUS C pallMOHAIBHBIMHU YHMCIaMH, cOYeTas YCTHbIE U
NUCbMEHHBIE TIPUEMBI, BBHITIOTHSITH BEIYUCICHHS ¢ UPPAllMOHAIbHBIMU YHCIIAMH.
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HaxoauTh 3HaueHUs CTENEHEN C LEIbIMM [10KA3aTEIsIMU U KOPHEH, BBIYUCIIATH 3HAUECHUS
YKCIIOBBIX BBIPa)KEHUI.

OkpyrisTh JAE€WCTBUTENbHBIE YHCIIA, BBINOIHATH HPUKHUIKY pE3yJbTaTa BBIYUCICHUH,
OLIEHKY YHMCJIOBBIX BBIPAXKEHUH.

YpaBHeHusI 1 HEPaBEeHCTBA

Permiate nuHelHbIE ¥ KBaJpaTHbIC YPAaBHEHUS, yPABHEHNU S, CBOJAIINECS K HUM, IpOCTEHIINe
IpoOHO-palOHANIbHBIE YPaBHEHUSI.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHUH C JBYMs NEPEMEHHBIMU U CHUCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABJIAETCS JIMHEUHBIM.

Pemate TekcToBble 3amaud anreOpandeckuM CHOCOOOM C IIOMOIIBIO COCTaBJICHUS
YPaBHEHHUS WM CUCTEMBI IBYX YPABHEHUH C IByMS IEPEMEHHBIMU.

[TpoBoauTH IpoOCTENIINE UCCIEIOBAHNS YPABHEHUH U CUCTEM YpaBHEHMMH, B TOM UYHUCIIE C
NpUMEHEHHEM rpauIecKuX MpeIcTaBlIeHH (YCTaHaBIMBATh, UMEET JIM yPAaBHEHUE UITH CUCTEMa
YPaBHEHMH peLIeHUs, €CIIM UMEET, TO CKOJIBKO, U TIpoyee).

Pemate nmHeiiHBIE HEpaBEHCTBa, KBaJIpaTHbIE HEPABEHCTBA, H300pa)kaTb pEUICHHE
HEPaBEHCTB HAa YMCJIOBOW MPSAMOIL, 3aIIUCBIBATh PEILIEHHE C TIOMOIIbIO CUMBOJIOB.

PemaTs cuctembl IMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIFOYAIOIINE KBAJPAaTHOE
HEPaBEHCTBO, M300pakaTh pEIlIeHHE CUCTEMbl HEPAaBEHCTB Ha YMCIOBOH IMPSIMOM, 3alUCBIBATh
pelleHe ¢ TOMOIIBI0 CUMBOJIOB.

Mcnonb30BaTh HEpaBEeHCTBA NP PEIICHUH Pa3IMYHbIX 3a]1ady.

DOyHKIUUHA

Pacnio3HaBaTh (pyHKIIMM H3y4E€HHBIX BUJIOB. [IoKa3bIBaTh cXeMaTUUYECKH PacIOIOKEHUE Ha
KOOPJIMHATHO# TIOCKOCTH TpadukoB GpyHkimid Buna: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X, y = |x|, B 3aBHCHMOCTH OT 3HauYeHHi1 KO>(DDUIHEHTOB, ONMUCHIBATH CBOHCTBA
GyHKIHIA.

Crpouth M M300pakaTh CXEMATUUYECKU TpapUKH KBaJpaTUYHBIX (YHKLUH, OMNUCHIBATH
CBOICTBa KBaJApaTUUHbIX (PYHKLUH 1O UX rpaduKam.

Pacrnio3HaBaTh KBaJpaTHUHYIO (QYHKIUIO 10 GOpMyIie, IPUBOAUTH IPUMEPHI KBaAPATHUHBIX
GyHKIMHI U3 peanbHOMN )KU3HU, (PU3HKH, TEOMETPUH.

YucioBbie MOCIEI0BATEILHOCTH H IPOrPeCcCUH

PacniozHaBath apupMeTHUECKYI0 U I€OMETPUUECKYIO0 MPOTPECCHH MPU Pa3HbIX crocodax
3a/laHusl.

BbInoNHATE BBIUKCIEHHUS C UCHOJIB30BaHHWEM (GOpMyN N-ro wWieHa apuPMETHUECKOH U
TEOMETPUUECKOH MPOTPECCUI, CyMMBI IIEPBBIX N YJIEHOB.

N306paxarh 4ieHbl MOCIEeI0BAaTEIbHOCTH TOUKaMH Ha KOOPIMHATHOMN MJIIOCKOCTH.

Pemats 3a1aun, cBsI3aHHBIE C YUCIOBBIMU I1OCIIEI0BATENBHOCTSIMH, B TOM YHCIIE 3a7a4l U3
peasibHO JKM3HHU (C HCTIONIBb30BAaHUEM KaJIbKYIISITOPa, HU(POBBIX TEXHOJIOTHUIN).
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TeMaTnuyeckoe NIIAHMPOBaHUE

7 knace, 102 yaca, nmo 3 yaca B HelleJIIo

Pazngen Kouun4yecTBo aop (uudpoBbie
4acoB oOpa3oBaTe/ibHbIE
pecypchl)

Yuyciaa W BBEMHUCICHUI. PaloHalbHBIE o5 Bbubanoreka HOK

qucia https://m.edso0.ru/7f415b90

Anrebpanyeckue BhIpaXKeHUs 27 ﬁggg?ﬁ;?;;oo.ru 1764 1];)0918

VYpaBHEHUS 1 HEPABEHCTBA 20 bubmorexa HOK

https://m.edso0.ru/7f415b90

Koopaunats! u rpapuku. OyHkunu 24 ﬁgggf;ﬁ;é;asoo.ru 17§ 41];%1(()

bubnuorexa [HOK

[ostopenne i 0bobuierne 6 https://m.edso0.ru/7f415b90
Hroro 102

8 kiace, 102 yaca, mo 3 yaca B HeIeJII0
Paznen KouunyecTBo norp (undposbie
4acoB o0pa3oBaTe/bHbIC
pecypcbl)

Uucna wu BeruucineHusd. KsaaparHbie 15 bubnmnoreka I[IOK

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

Uucna u BerauciaeHus. CTENeHb C 1eIbIM 7 bubnmmoreka [HOK

MOKa3aTeseM https://m.edsoo.ru/7f417af8

AnreOpaundeckue BBIPAYKEHHUS. 5 bubnuortexa [HOK

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

AnreOpandeckue BBIPAYKEHHS. 15 bubnuorexa [HOK

AnreOpanueckas Apo0b https://m.edsoo.ru/7f417af8

VYpaBHeHus u HepaBeHcTBA. KBapaTHbie 15 bubnuortexa [HOK

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

VYpaBHeHnuss u HepaBeHcTBa. CUCTEMBI 13 bubnuoTteka HOK

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

YpaBHeHust u HEpPABEHCTBA. 12 bubnuoTteka [HOK

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

OyHkiMu. OCHOBHBIE TOHATHUS 5 bubmorexa HOK

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

bubnuoreka HOK

Pynxuun. Hrcnosie yHKH 9 https://m.edsoo.ru/7f417af8

[ToBTOpeHME M 0000IIEHNE 6 bubmorexa HOK

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

Hrtoro
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9 kaace, 102 yaca, mo 3 yaca B HeIeJII0

Paznen KosmnyecTBo nopP (undposbie
4yacoB o0pa3oBaTejibHbIE
pecypcbi)

Uucna u Beruucienus. [leiicTBuTenbHbie 9 bubnmoreka LHOK

RUE https://m.edso0.ru/7f419d08

VYpaBHEeHUS] U HEpABEHCTBA. Y paBHEHUS 14 bubnmoreka LHOK

C OJIHO¥ IepeMeHHOM https://m.edsoo.ru/7f419d08

VpaBuenuss u HepaBeHcTBa. CHCTEMbI 14 bubnmoreka LHOK

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

YpaBHeHust u HEpPABEHCTBA. 16 bubnmoreka LHOK

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

bubmnoreka HOK

DynKH 16 https://m.edso0.ru/7f419d08

YucnoBbie TOCIEI0BATEILHOCTH 15 bubmmorexa HOK

https://m.edso0.ru/7f419d08

[ToBTOpEHME, 000011IeHME, 18 bubnuoreka LHOK

CHCTEMaTH3aIlHs 3HAHUI https://m.edso00.ru/7f419d08
Hroro 102
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