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MNOACHUTEJIBHASA3SAIIMCKA

AnreOpa sBISE€TCS OJHUM M3 OMNOPHBIX KYpCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 00ECIIEYUBAET U3yUYCHHUE JAPYTUX TUCUUILUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTApHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
POAODKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM Ku3HU. Pa3BuTHe y o0yuaronmxcs
HAy4YHBIX MPEJCTABICHUN O TMPOUCXONKACHUM M CYHUIHOCTH allreOpanyecKux
abcTpakiuii, cnocode OTpakeHHUs] MaTeMaTUYECKOM HAYKOW SIBJICHUHN U MPOILECCOB
B NIpHUpOAEC U OOUIECTBE, POJIM MATEMAaTUYECKOTO MOJICTUPOBAHMS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIUICHHUS, HEOOXOAUMBIX I aJanTaldd B COBPEMEHHOM LU(POBOM
obmectBe. M3ydyeHue anreOpbl oOecrieuMBaeT pa3BUTHE YMEHHUs HaOJ0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBAaTh CBOU JICHCTBUSI U BBIBOJBI,
dbopmynupoBaThyTBEpKACHUA.OCBOCHUEKYpCAa  aireOphlo0ecTieunBaeTPa3BUTHE
JOTHYECKOTO MBIIUICHUS] OOYYalOMIMXCSA: OHH HCIOJB3YIOT JeAYKTHBHBIE W
UHAYKTUBHBIE pacCyXJeHus, 00001eHne 1 KOHKPETU3AINI0, abCTparupoBaHue U
aHasiornto.  OOydeHue  anreOpe  mIpeanojaraeT  3HAUYUTENbHBIH  00BEM
CaMOCTOSITENTFHOM ~ JIeATEIHHOCTH OOYYaIoOIUXCsl, TMOATOMY CaMOCTOSITETEHOE
peleHue 3aa4 SBISETCS peann3alieil qesTeIbHOCTHOTO MPUHIINIA 00YIEeHHUS.

B crpykrype mnporpammbl y4deOHOro Kypca «Anredpa» sl OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHMUMAIOT COJEPKATEIbHO-METOIUUYECKHIE
auHuU: «Yucaa u BBIUUCICHU», «ANTeOpandecKue BhIPAKEHUD», «YPAaBHCHHS U
HepaBeHCTBa», «DyHkimny. Kaxmas w3 3THUX copepKaTenbHO-METOAUYECKUX
JVHUHA pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YUYCHUS Kypca, B3aUMOJCHCTBYS C
IpyrUMH ero JuHMsIMH. B Xozme wu3ydeHus ydeOHOro Kypca OO0ydaromiumcs
MPUXOAUTCS JIOTUYECKU PaACCYXKJIaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIM
s36IK. B CBsI3M ¢ 9TUM B mporpamMmy ydeOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TMPEICTAaBICHHBIE BO BCEX OCHOBHBIX pasjenax
MaTeMaTH4YECKOro oO0pa3oBaHUs M CIIOCOOCTBYIOIIUE OBJIAJICHUIO 00YUYaIOIIUMUCS
OCHOB  YHUBEPCAJBHOTO MaremMaTuueckoro s3bika. CoaepkaTenbHOM U
CTPYKTYpHOM OCOOCHHOCTBIO Y4eOHOTro Kypca «AunreOpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conepxanue nuHUM «Uucia u BBIYUCICHHS» CIY>KUT OCHOBOM  JJIst
JaBHEUIIIETO M3y4YeHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOy4arOIIUXCs
JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS TIOJIB30BATHCS alTOPUTMAMH, A
TaK)Ke IPUOOPETCHHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX JIJISi TIOBCETHEBHOM
®U3HU. Pa3BuTHE MOHATHA O YMCiIe HAa YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHus
CBSI3aHOCPAIMOHATBHBIMAMHPPAITMOHATBHBIMAYUCIIAMH,()OPMHUPOBAHUEM



NPEACTABICHU O JEWCTBUTEIIBHOM YHCJIE. 3aBEPIIEHUE OCBOCHHSI YHUCIOBOU
JIMHUU OTHECEHO K cpeiHeMY 00111eMy 00pa30BaHHUIO.

ConeprxkaHueIByXaJIreOpandeCKUXTUHUH—«AITeOpandeCKUECBBIPAKEHUS» U
«YpaBHEHUSI U HEPABEHCTBa» CHOCOOCTBYET (POPMHUPOBAHUIO Y OO0y4arommxcs
MaTEMaTUYEeCKOro armapara, HeOOXOIUMOTO JUIsl PelleHUs 3aJad MaTEeMaTUKH,
CMEXHBIX TMPEAMETOB M IMPaKTUKO-OPUEHTHPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOI'0 00miero oOpa3oBaHMsl Y4eOHBIM MaTepuas TPYIIUPYETCS BOKPYT
palroHaIbHBIX BBIpAXKEHUIN. AJredpa JeMOHCTPUPYET 3HAYCHHE MAaTEMATHKU Kak
A3bIKa I TOCTPOCHHUS MATEMaTUYECKUX MOJENIEH, ONMMCAaHUS IPOLIECCOB H
SBJICHUM peasbHOro Mupa. B 3amaun oOyueHus anredpe BXOIAT TakKeaalbHeIee
pa3BUTHE AJITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOAMMOIO, B YAaCTHOCTH, IS
OCBOCHMSI Kypca HH(POPMATUKH, M OBJAJCHUE HaBbIKAMHU JETYKTHBHBIX
paccyxaenuid. IlpeoOpazoBaHue CUMBOJBHBIX (OPM CIOCOOCTBYET PA3BUTHIO
BOOOpaXeHUsl, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUECTBY.

Copepxanne (pyHKIIMOHATBHO-Tpa(UUECKON JIMHUN HALIETICHO HA TIOJy4YeHHUE
0Oy4arolUMHUCs 3HaHUM 0 (PYHKUMAX Kak BaKHEWIIEH MaTeMaTH4eCKOW MOJENu
JUISL ONTMCAHUS U UCCIIEOBAaHUS pa3HOOOPA3HBIX MPOLECCOB U ABJICHUI B IPUPOJEC
u obmiectBe. M3yueHne maTepuasia CHOCOOCTBYET Pa3BUTHIO Yy OOy4YaroOIIMUXCA
YMEHUS UCIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIE CPEICTBAsI3bIKA MATEMATUKU —
CIIOBECHBIE, CUMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKJIaJ B (OpPMHpPOBAHHE
IpEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTUU IUBUIM3ALMH U KYJIbTYpBHI.

CornacHoyueOHOMYIIIaHYB7—9KaccaxuzydaeTcsiydeOHbINKYPC

«Anre0pa»,KOTOPBIMBKIIOUAETCIIEIYOIIMEOCHOBHBIEPA31EIIbICOACPIKAHUS:

«Uucna ¥ BbIUHUCIEHUSA», «AJreOpandyeckue BBIPAKEHUS», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIIMM.

Ha uzyuenue yueOHoro kypca «Anredpa» orBogautcst 306 gacoB: B 7 Kiiacce—
102 yaca (3 yaca B Hefieno), B 8 kinacce — 102 yaca (3 yaca B Hefeno), B 9 kinacce
— 102 gaca (3 yaca B HefieIIO).



COAEP KAHUEOBYYEHMUSA
7 KIIACC

Yuciaau BbIYMCICHUSA

JpoOu OOBIKHOBEHHBIE U JIECATHYHBIE, IEPEXOA OT OJHOM (OPMBI 3aIUCU
npobeit k gpyroil. IloHaTwe palMOHAIBHOTO 4YHCA, 3aluCh, CpPaBHEHUE,
yOOPSAIOYMBAHUE  pAlMOHANBHBIX  uuced. ApudmMernueckue JEHUCTBUS €
palMOHAIBHBIMYA 4YHMCiamMu. Pemenue 3a1a4 U3 pealbHOM MPAaKTHUKHA HA 4acTH, HA
Jpo0u.

CreneHb C HaTypaJlbHbIM [OKa3aTeJeM: OIpe/elieHne, MpeoOpa3oBaHue
BBIPKEHHUII HA OCHOBE ONPENENECHUs, 3auch O0NbIIKUX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJE ApoOU U ApoOU B BHJIE MPOLEHTOB. TpH OCHOBHBIE 33JauM Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JEIUMOCTH, PpA3JO0KEHUE Ha  MHOXKHUTEIH
HaTypaJbHBIX YUCET.

PeanbHble  3aBUCMMOCTH, B TOM  4YuCile TmpsMas W oOpaTHas
MIPONOPIUOHAIBHOCTH.

AJire0OpanvecKueBbIPaKeHHUA

[IepeMeHHBIE, UMCIOBOE 3HAYEHHUE BBIPAXKEHUS C MEPEMEHHON. JomycTumeble
3Ha4YECHUS NepeMeHHbIX. lIpencraBnenne 3aBUCUMOCTH MEXIYBEIMYMHAMU B BHJIE
dbopmyinbl. Beraucnenusnopopmynam. [ IpeoOpazoBanneOyKBEHHBIXBEIPAXKCHUH,
TOXKJIECTBEHHO pAaBHbIE BBIPAXEHMs, MpaBWiIa MpPeoOpa3oBaHUS CyMM H
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK MIIPUBEIEHUATIOIOOHBIX ClaraeMblX.

CBolicTBacTeNEHUCHATYPAIbHBIMIIOKA3ATEIEM.

OnHowiensl 1 MHOTO4WlIeHbl. CteneHb MHOrowieHa. CrioxeHne, BhIUUTAHUE,
YMHOXEHHE MHOTOUYIEHOB. POPMYJIBI COKPAIIEHHOTO YMHOXEHHUS: KBaIPaTCyMMBbI
U KBaApar pasHocTh. Popmylia pa3HOCTH KBaJapaToB. Pa3noeHne MHOTOWICHOB
Ha MHOKUTEJIH.

YpaBHeHUSIUHEPABEHCTBA

VYpaBHeHue, KOpPeHb YpaBHEHHWs, TMpaBuja MPeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JIuHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIIO KOPHEH JIMHEUHOTO
YpaBHEHUS, pELIEHUE JIMHEWHbIX ypaBHeHUH. CocTaBleHHE YpAaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHOe ypaBHEHHE C JABYMS NEPEMEHHBIMH U ero rpaduk. Cuctema IByX
JIVMHEMHBIX YPaBHEHUW C JBYMS II€pEMEHHbIMU. PemieHune cucteM ypaBHEHUU
CIIOCOOOM TMOJCTaHOBKU. [Ipumepbl pelieHusi TEKCTOBBIX 3a/lad C TMOMOIIbIO
CHUCTEM ypaBHEHHM.

DOYyHKIUA



Koopaunara Touku Ha npsimou. UucnoBsle TpoMeXXyTKU. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IPSIMOIA.

[IpsimoyronbHast cucrema koopaunat, ocu OX u Oy. AGcuucca U opauHaTa
TOUYKHMHAKOOPAWHATHOUIIIIOCKOCTH. [IpumMepsl rpadukoB, 3amaHHBIX (BopMyTamH.
Urenue rpadukoB peanbHbIX 3aBucuMocTei. Ilonstue dynkuuu. ['paduk
dbynkuuu. CorictBa pynkumii. Jluneitnas @yukius, e€ rpadux.I'padux yHkiuun
y = [x|. I'paduueckoe perieHne JIUHEHHBIX YpaBHEHUH W CHUCTEM JIMHEHWHBIX
YpaBHEHUM.

8KJIACC

Yucinau BbIYMCIICHUS

KBagpatueiit kopenb u3 uucia. [loHarue o0 uppanMoHaIBLHOM YHCIIE.
JlecsaTuuHbie TPUOIMKEHUSI UpPAMOHAIBHBIX uncen. CBOMCTBA apuPMETHIECKUX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHHE K MPEe0OPA30BAHUIO YUCIIOBBIX BHIPAYKEHUM
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CrenenbcuenbMIioka3zaresieMueécBorcTBa. CTaniapTHas13anMChYUCIIA.

AJire0panvecKueBbIPAKeHUSA

KBampaTHbIil TpEXUIEH, pa3I0KeHUE KBAAPATHOTO TPEXUIIEHA HAMHOKHATEIH.

AnreOpandeckass ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOu.
CnoxeHue, BBIYUTAHUE, YMHOXEHUE, JEJeHHWE alreOpandeckux ApoOeH.
PannonanbHbIe BRIpAKEHUS U UX MPpeoOpa3oBaHUE.

YpaBHeHUsIMHEPABEHCTBA

KBagpatHoe ypaBHeHue, Gpopmyina KopHel KBaapaTHoro ypaBHenus. Teopema
Buera. PemieHue ypaBHEHUI, CBOIAIIMXCS K JIMHEMHBIM W KBaJpPaTHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

I'paduyeckas uHTEpHIpeTalvsl YpaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHHWW C JBYMS IIepeMEHHbIMM. lIpumepnl pemieHus cucrem
HEJIMHEWHBIX YPABHEHUU C IBYMs [IEPEMEHHBIMU.

PemennerekcToBbIX3a1a4alIreOpanaecKUMCIIOCOO0M.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJTHOM NEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DYyHKUMHU

[lonstne ¢yukuu. OOnacTh oOmNpeneyeHuss W MHOXKECTBO 3HAYEHHM
bynkiuu. CiocoOsl 3aaHus PYHKIIHM.

I'padpuxdynkumn.YrenuecpoiictBpynkuuunoeérpadpuky.Ilpumepsirpagukon
GyHKUMNA, OTpaXKaoIIUX peabHbIE MPOLECCHI.



OyHKIMK, OIMCHIBAIOIIMEG TPSIMYI0 M OOpaTHYIO IPOMOPIIHOHAIBHEIC
3aBHCHMOCTH, uX rpadux. Oyukumn Y = X2, y = X3, y = \x, y=|x|. [paduueckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUMU.

9KJIACC

Yucy1an BIYMCTICHUSA

PannoHanbHbple YnClia, UppallOHAIbHBIE YHUCIIA, KOHEYHbIE U OECKOHEUYHBIE
JecsTHUHbIe ApoOu. MHOXKECTBO EHCTBUTENBHBIX YHCEN, IEHCTBUTEIbHBIC YUCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEK]Iy MHOKECTBOM JIEUCTBUTEIBHBIX YHCEII U KOOPAUHATHOW MPAMOI.

CpaBHeHHE JIEHCTBUTENBHBIX 4YHUCEN, apudmeTrnyeckue AEUCTBUS C
JNEWCTBUTEIBLHBIMU YUCIIAMU.

Pa3mepsl OOBEKTOB OKPYKAIOIIET0 MUpPA, JIUTEIBHOCTh IPOLECCOB B
OKpPY’KaroIeM MHUpE.

[TpuOnmxE€HHOE 3HaUECHUE BEJIIMYMHBI, TOYHOCTh NpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u orieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHEeHUSIUHEPABEHCTBA

JlunentHoe ypaBHeHMeE. PenieHue ypaBHEHUM, CBOISIIUXCS K JIMHEUHBIM.

KBagparHoeypaBHeHue. PenieHeypaBHEHH, CBOIAIUX CIKKBAPATHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pemieHusi ypaBHEHUN TPETbEN U YETBEPTOU
CTETICHEN Pa3JI0KEHUEM Ha MHOXKHUTEIH.

Pemenne npoOHO-pallMOHANBHBIX YpaBHEHMH. PemieHue TEKCTOBBIX 3adad
aNredpandyecKuM METOJIOM.

VYpaBHeHHe ¢ ABYMs NEpEMEHHBIMU U ero rpaduk. PerieHue cuctem IBYX
JIMHEWHBIXYPAaBHEHUNCABYMAIEPEMEHHBIMU. PellIeHnECUCTEMIBY X YPaBHEHMU,
OJIHO W3 KOTOPbIX JIMHEHHOE, a Jpyroe — BTOpoi creneHu. I['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

PemennerekcToBbIX3a/1a4alireOpandecKUMCIIoco00M.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne MHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. Pemenue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW TmepeMeHHoOW. KBagpaTHble HepaBeHCTBA.
['padrueckass wHTEpHpeTalyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

DyHKIUU

KBagparununasdynkims,e€rpaduxucpoiictBa.llapadona,koopAuHATHI BEPITUHBI
napaboJIbl, 0Ch CAMMETPHH 1TapadOJIbI.

I'padukn pyrxumit:y = kx,y =kx+ b, y = k/x, y =x3, y = Vx, y = |x|11 uxcBoiicTsa.

Yuc10BbICTIOCI€10BATEILHOCTHUIIPOTPECCHH



[ToHsTHEe YKCIIOBOM MOCIEAOBATEIBLHOCTU. 3a/JlaHUE TOCIIEI0BATEIIbHOCTH
peKkyppeHTHO popMyoi u hopmysiol N-To wieHa.

Apudmernueckas U reomerpuueckas mnporpeccud. DopMmynbl N-TO 4iIeHA
apu(MeTHIeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N3obpaxkeHne uneHOB apuMETHUYECKOH M T€OMETPUUYECKOM Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTHU. JIMHEMHBIA M JKCIIOHEHUHUAIBHBIA POCT.
CIoKHbIE NPOLICHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIEPE3YJIBTATDBI

JIN4YHOCTHBIEPE3YJIbTATBIOCBOCHUSTIPOrPAMMBIY4EOHOTOKYpCa
«Anredpa»xapakTepU3yrOTCs:

1) naTpHOTHYECKOEBOCTINTAHHE:

IIPOSIBJICHUEM MHTEpeca K IMPOUNUIOMY W  HACTOSLIEMY POCCHUHCKOU
MaTeMaTUKH, [IEHHOCTHBIM  OTHOIIEHMEM K  JIOCTHIKEHUSIM  POCCHUMCKUX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) TPa’kIaHCKOEH/IyXOBHO-HPABCTBEHHOEBOCITUTAHME:

TOTOBHOCTBIO K BBIMIOJHEHUIO 00sI3aHHOCTEHN Tpa)kJIaHUHA U peaTn3alldd ero
npaB, TMPEJICTABICHUEM O MATEeMaTUYECKUX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBICHUN, MPOLEAYp TPakJIaHCKOTo o0IiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYX IAEHUIO ATHUYECKUX MPOOJIEM, CBSI3aHHBIX
C TMPAaKTUYECKUM IPUMEHEHUEM JIOCTMKEHHN HAyKH, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-3TUYECKUX MPUHLMIIOB B ICATEIHOCTH YYEHOTO;

3) Tpy10BO€BOCIIMTAHME:

YCTAaHOBKOM Ha aKTMBHOE Y4YaCTUE€ B pEIICHUH TMPAKTHYECKUX 3a]ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOIO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKM3HHM JJIsl YCHEIMHOW TpodeccroHambHOM
JEATEIBHOCTH W Pa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM H
MOCTPOCHUEMHUHIUBUAYAIBHOM TPaeKTOPUU OOpa30BaHUS M KU3HEHHBIX TJIAHOBC
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYEeCKOEeBOCTIUTAHME:

CIIOCOOHOCTBIO K  OMOIMOHAILHOMY U ACTETHYECKOMY  BOCIPHSTHIO
MaTeMaTHYECKNX OOBEKTOB, 3a/lad, PEUIEHUM, PACCYXKICHHM, YMEHHUIO BUJICThH
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTHHAYYHOTOTIO3HAHUS

OpUEHTalueld B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAayYHBIX
MpeCTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MIPUPOJIBI U
oOlllecTBa, MOHMMAaHUEM MATEMaTUYECKOM HayKu Kak cdepbl YeIoBEeYECKOU
JIEATEIIbHOCTH, JTANOB €€ Pa3BUTUS W 3HAUMMOCTH JJIsl Pa3BUTHUS LUBWIM3ALINH,
OBJIJICHUEM SI3BIKOM MAaT€MaTHUKH U MATEeMaTUYECKOW KYJIbTYpOW KakK CpPeACTBOM
MO3HAHHUSI MHPA, OBJAJCHHEM MPOCTEMIIMMHU HABBIKAMU HCCIEA0BATEIBCKOU
NEATEIbHOCTH;



6) ¢usmueckoe BocnuTaHHe, (OPMHUPOBAHHNE KYJLTYPbI 30POBbS H
IMOIMOHAJILHOTO 0JIaronoJIyYns:

TOTOBHOCTBIO TPHUMEHSATh MaTeMaTHYECKHE 3HAHMUS B HMHTEpPEcax CBOETO
3I0POBBbs, BEACHUS  370pOBOro  oOpaza >KM3HH  (3710pOBOE  IIMTaHWE,
cOQIaHCUPOBAHHBIM PEXUM 3aHIATHH © OTABIXA, peryisapHas (undeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pPepICKCUM, TMPU3HAHHEM CBOETO
IpaBa Ha OMIMOKY 1 TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JIOrH4eCKOeBOCIIUTAHUE:

OpUEHTaIlMel Ha TPUMEHCHHE MaTeMaTHYECKUX 3HAHUN JIJIs pelIeHUsI 3a/1a4uB
00JIaCTH COXPAHHOCTH OKPY’KaIOIIeH Cpejibl, IIIaHUPOBAHUS IMOCTYIIKOB M OLICHKH
UX BO3MOXKHBIX MOCJIEICTBUH I OKPYXKAIOIIECH Cpejibl, OCO3HAHUEM T100aIbHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U IMyTel UX PEIICHUS;

8) amanTanus K M3MEHSIOMMMCH YCJIOBUSAM COIHAILHOW W TMPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JICUCTBUSM B YCJIOBHUSX HEONPEICIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPaKTUYECKYIO JEATCIHbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTBCS Yy JPYTHX JIOJeH, MpUOOpEeTaTh B COBMECTHOW JEATECIBHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIUpoOBaTh WJEH, MIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSIX, B TOM UUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE Pa3BUTHE;

CITIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYyalldl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOUIUUA KOHTPMEDP, KOPPEKTUPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUS, (HOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIEPE3YJIBTATBI

ITo3HaBaTeJbHBbICYHHBEPCATbHbICYYeOHbIeACHCTBUS

ba3oBble 1ornueckue aAefcTBU:

e BBIBIISITH U XapAKTEPU30BATH CYIIECTBEHHBIC MPU3HAKN MATEMAaTHUYECKUX
O00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy MOHATHAMHU, (opMyIupoBaTh
OTpENCICHUS  TOHSATHUW, YCTAHABIIMBATh CYIICCTBEHHBIA  IPU3HAK
KJaccu(uKayM, OCHOBAHUS JUIsi OOOOIIEHUS M CPAaBHECHMS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIE, €IWHUYHBIC, YAaCTHBIE W O0OIIHe,
YCIIOBHEIE,



BBISIBIIATH ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAOIIOJNEHUAX U YTBEPXKICHUSX,
npeajaraTb KpUTEPUU sl BBISIBJICHUS] 3aKOHOMEPHOCTEH UIPOTUBOPEUHIA;
JienaTh BBIBOABI C HWCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;
paz0OupaTh J10Ka3aTEIbCTBA MATEMATUUYECKUX YTBEPKACHUM (TIPSIMbIE U OT
MPOTUBHOTO), TMPOBOAWTH CAMOCTOSITEIbHO HECIIOXHBIC JTOKAa3aTeIbCTBA
MaTeMaTH4ecKnX (haKTOB, BHICTPAWBATh APTYMEHTAIMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelIeHus y4eOHOM 3ajaud (CpaBHUBATh HECKOJBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOMANUMNA C Y4ETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBblencciieoBare/ibCKueIeHCTBUS

UCIIOJIb30BaTh BOMPOCHI KaK MCCJIENAOBATEIHCKUI MHCTPYMEHT MO3HAHUS,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIKME MPOTUBOpEUUE, MpoldIemMy,
CaMOCTOSATENILHO YCTaHaBIIMBaTh HMCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATh CBOIO MO3UIIMIO0, MHEHHE;

MPOBOJUTh IO CAMOCTOSTEIBLHO COCTABICHHOMY IUIAHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBIIOE  HCCIAEAOBAaHME IO  YCTAaHOBJICHHUIO
OCOOCGHHOCTEH MaTeMaTHYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITeNILHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pe3yJibTaTaM
MPOBENEHHOTO HAOJIONEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOIIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Paboracundopmanmei:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTh HWH(OpMAIUHU, JTaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a]1a4H;

BBIOMpaTh, aHAIM3UPOBATH, CHUCTEMATH3UPOBATH M HWHTEPIPETHPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh GopMy TpeAcTaBiIeHUS HHPOpMAUM € WUIIOCTPUPOBATH
peliaemMple 3aJadyd CXeMaMH, JuarpaMMaMmH, WHOM rpadukod U HX
KOMOWHAITUSMU,

OIICHMBATh HAAEKHOCTh WH(OpPMAIMK TIO KPUTEPHSIM, MPEITOKEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHuKaTHBHBbICYHHBEpPCAIbHbICyYeOHbICICHCTBUS:



BOCIIPUHUMATH U (POPMYIIUPOBATH CYKICHHSI B COOTBETCTBUU CYCIIOBUSIMU
U 1eIsIMU OOIIEHHUs, SICHO, TOYHO, IPAMOTHO BBIPAXKAaTh CBOIO TOYKY
3peHUs] B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOIy
pelieHus 3a1a4i, KOMMEHTUPOBATh MOJTYYEHHBIN pe3yJbTaT;

B X0Jle 00CYXJCHHS 3aJ]aBaTh BOIPOCHIIIOCYIIECTBYOOCYKAAEMON TEMBI,
npoOsIeMBbl, perraeMoil 3a/1auu, BHICKa3bIBaTh UCH, HAIIEJICHHbIC HA TIOUCK
pEIIeHMs, COIMOCTAaBIATh CBOM CYXKICHUA C CYXICHHSIMH JPYTUX
YYaCTHHKOB JUaiora, OOHapy>KMBaTh pa3IiMuyue U CXOJCTBO IO3HIIMHA, B
KOPPEKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
NPEACTaBIATh  PE3yJbTaThl  pEIICeHHWs]  3aJadyd,  HKCIIEPUMEHTA,
UCCJICIOBaHUS,  TPOEKTa,  CaMOCTOSATENbHO  BBIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
MMOHMUMATh W HCITOJIH30BaTh NMPEUMYIIIECTBA KOMAaHTHON MUHIANBUIYTEHON
paboThI MpU pelIeHNH YYeOHBIX MaTeMaTHYECKUX3a/1ay;

MPUHUMATH 11€]b COBMECTHOM JI€ATENbHOCTH, TIAHUPOBATH OPTraHU3AINIO
COBMECTHOM paloThl, pachpeneniarb BHUAbl paboT, J10roBapuBaThCH,
00CyX)aTh TIPOIIECC U Pe3ybTaT pabOThl, 0000IaTh MHEHUS] HECKOIBKHUX
JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax pabotsl (oOCyXaeHus, oOMeH
MHEHUSMH, MO3TOBBIE IITYPMbI U APYTHE), BHITIOIHITH CBOIO YaCTHPAOOTHI
UKOOPIMHUPOBATHCBOUICHCTBUAC IPYTUMHU YJICHAMHUKOMAH/IbI, OLICHUBATh
KayecTBO CBOEro BKJIajga B OOMMA MPOAYKT TIO KPUTEPHSIM,
c(opMyITMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIeyHHBepCaJIbHbIey4eOHbIeACHCTBUS
Camoopranmzanms:

CaMOCTOATENbHO COCTAaBJIAThH IUIAH, AJITOPUTM pPEIICHUS 3a/ayu (WU €ro
4acTh), BbIOMpATh CMOCOO pEIICHUsS C Yy4ETOM HMMEIOUIUMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBaTh M KOPPEKTUPOBATH
BapUaAHTHI PEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPO0JIb,2MOLMOHAJIbHBIMUHTE/JICKT:

BJIAJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTpOJISI Tpolecca U
pe3yJibTaTa peleHus MaTeMaTUIeCKOM 3a/1auu;

NpEABUNIETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUU
3a/laud, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOATENIHCTB, HAWICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBHUE pe3yJibTaTa JEATEIIbHOCTH MOCTABICHHOU 1IN
YCIIOBUSIM, OOBSACHSTH MPUYMHBI JOCTHUKEHUS WIM HEJOCTHKEHUS IICINH,
HAXOJUTh OIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIEPE3YJIBTATDBI

K koHmy o0OydeHuss B 7 Kjacce OOy4arOUIUiiCs MOMYYHUT CJEAYIOLINE
IpeIMETHBIE PE3YJIbTAThI:

Yuciaau BbIYMCICHUS

BbINonHATh, coyeTass yCTHbIE M NUCBMEHHbBIE NPHEMBI, apHUPMETUUYECKUE
JEUCTBHUS C PAallMOHAIBHBIMU YUCIIAMH.

HaxoauTe 3Ha4eHMsI YMCIOBBIX BBIPAXKEHUN, MPUMEHSTH pa3zHOOOpa3HbIE
CHI0CcOOBbI U MPUEMBI BBIUMCICHUS 3HAYEHUM APOOHBIX BBIPAXKEHHH, COAEpMKAIIUX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexoauTh OT OAHOW (HDOPMBI 3aMKMCH YUCEN K APYroM (mpeoOpa3oBbIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YAaCTHOCTU B OECKOHEUHYIO JECATHUYHYIO IPOOB).

CpaBHHMBaTBUYNIOPAAOYNBATHPALMOHAIBHBICUNCIIA.

OKpyTasaTh yucna.

BBINONHATS TPUKUIKY U OLEHKY pe3yJIbTaTa BHIYMCIICHHM, OLIEHKY 3HAaYEeHUI
YUCJIOBBIX BBIPAXKEHUH. BBINOMHATH AEHCTBUSA CO CTENEHSIMHU C HaTypalbHbIMH
IIOKA3aTEISIMHU.

IIpuMeHATh IPU3HAKK JEIUMOCTH, PA3JIOKEHUE HA MHOKHUTEINHATYPAIBHBIX
YHCEJL.

PemaTte MpakTUKO-OPHUEHTHPOBAHHBIE 33Ja4yM, CBSI3aHHBIE C OTHOLUIEHUEM
BEJIMYMH, TMPONOPUMOHANIBHOCTBIO BEJIMYMH, NPOLEHTAMH, WHTEPHPETUPOBATH
pe3yNbTaThl PEIIEHUs 3a4a4 ¢ YYETOM OTPAaHUYEHHH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX 0ObEKTOB.

AJire0OpanvecKueBbIPaKeHUA

Hcnonp30Bath anredOpanyecKyro TEPMUHOIOTHIO U CUMBOJIUKY, TPUMEHSThEE
B IIPOLIECCE OCBOEHMS Y4eOHOTO MaTepuaia.

HaxomuTte 3HaueHus OyKBEHHBIX BBIPQXKEHHUH IPU 3aJaHHBIX 3HAYEHUSX
NEPEMEHHBIX.

BoinonssaTe npeoOpazoBaHus UEIOT0 BHIPAKEHHS] B MHOTOWICHITPUBEICHUEM
MOJI00HBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BBINONHATE YMHOKEHHE OJHOWIEHa Ha MHOTOWIEH M MHOIO4YIEHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCylecTBIATh PA3NIOKEHUE MHOTOUWIEHOB HA MHOMXUTEIU C IOMOIIbIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXHTENS, TPYHNIUPOBKU  CIIaraeMbIX,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsI MHOTOUJICHOB ISl PELLECHUS PA3IMYHBIX 33]1a4
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEH € HATypajbHBIMU IOKa3aTelsIMU IS
peoOpa30BaHuUs BIPAKEHUI.



YpaBHeHUsIHUHEPABEHCTBA

Pemars siMHENHBIE ypaBHEHHsI C OJHOW IEPEMEHHOM, MPHUMEHSS NpaBUia
nepexoaa OT UCXOJHOTIO YPAaBHEHHs K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBisieTcs
JIM YHUCIIO KOPHEM YPABHEHUS.

[TpumensTh TpaduuecKkre METObI IPU PEIICHUHU JTUHEUHBIX YPaBHEHUM U UX
CUCTEM.

[lonGupats mnpuMepsl Map 4YHUCEN, SBISIIOINIMXCS PEIICHUEM JIMHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CrtpouTh B KOOPAMHATHON MJIOCKOCTHU I'paUK JIMHEHHOTO YpaBHEHUS CABYMS
IEPEMEHHBIMH, MI0JIb3YSCh T'PpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pewmate cuctemsl IByX JIMHEHHBIX YpaBHEHUH € IBYMs IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBisATh W pellaTh JIMHEMHOE YpaBHEHHWE WIA CHUCTEMY JIMHEHHBIX
YpaBHEHUH IO YCIOBHUIO 33J]a4H, HHTEPIIPETUPOBATH B COOTBETCTBUU CKOHTEKCTOM
3aJ1ayyl NIOJIyYECHHBIN PE3yJIbTaT.

DOYyHKIUA

N300paxxaTbHAKOOPAMHATHOUIPAMOUTOUYKH,COOTBETCTBYIOIINE3aJaHHBIM
KOOpJIMHATaM,JTy4H, OTPE3KU,MHTEPBAJIbL,3AMNCHIBATHUUCIOBbIE MPOMEXYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OtMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpIMHATaM,
CTpOUTH rpadpuky TMHEHHBIX QyHKUUNA. CTpouTh Tpaduk GyHKUIUU Y = [X|.

OnuceiBaTh C MOMONIIbIO (YHKIMA HW3BECTHBIE 3aBUCHMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, pPACCTOSHHUE, LI€HA, KOJUYECTBO, CTOHUMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

HaxoauTs3naueHnepyHKIMNUITO3HAYEHUIOEE apTyMEHTa.

[Tonumate rpaduyeckuil cnocod MPEeACTABICHHUS W aHalu3a MHpOpManuuy,
W3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIIUIO U3 TPAPUKOB peaJbHbIX MPOLECCOB
Y 3aBUCUMOCTEH.

K koHmy oOydyeHuss B 8 kjacce oOyyarouiuiicss MOMYYHUT CJEAyIOIIHNE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaan BbIYUCTICHUSA

Hcnonb3oBaTh HayalbHbIE MPEACTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX
YuCeJN JUIsl CPABHEHUSI, OKPYTJIEHUSI U BBIUMCIECHUHN, N300paxaTh J1€MCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOUN IIPSMOMN.

[IpumensTh TOHATHE apU(METUUYECKOTO KBAaJAPATHOTO KOPHS, HAXOAUTh
KBaJIpaTHbIE KOPHHU, MCIOJIB3Ysl MPU HEOOXOAMMOCTH KaJIbKYJSTOP, BBINOIHSATH
npeoOpa3oBaHus BBIPAKEHUM, COJEPXKAIIMX KBAJPATHBIE KOPHU, HCHOIB3YS
CBOMCTBA KOPHEM.



Hcnonp30BaTh 3amucu OONBIIMX U MalbIX YUCEN C MOMOIIBIO JECATUUYHBIX
npo0Oeit u creneneit yucia 10.
AJredOpanvecKueBbIpaKeHUs!
IIpuMEHATh TNOHATHE CTENEHM C LENbIM  II0KAa3aTeleM, BBINOJIHATH
peoOpa30BaHus BIPAKEHUI, COEPIKALUX CTENEHH C LEIbIM IIOKA3aTEIIEM.
BBINONHATE TOXKIECTBEHHBIE IPEOOPA30BAHUS PAllMOHAIBHBIX BhIPAKEHUIHA
OCHOBE MPaBUJI ICUCTBUN HAJ MHOTOUJICHAMH U ajIre0pandecKuMu ApoOsSIMU.
PacknanpiBaTbKBagpATHBIATPEX YICHHAMHOKHUTEIH.
[TpumensTh mpeoOpa3zoBaHUs BBIPAXKEHUH AJISl PEIICHUs Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IIPAKTUKH.
YpaBHeHUsIMHEPABEHCTBA
Pemars nMHENHBIE, KBAaJpAaTHBIE YPABHEHHS W PAalMOHAJIBHBIE YPABHEHMS,
CBOIAIIMECS K HUM, CHCTEMBI IByX YPABHEHHUU C IBYMsI IEPEMEHHBIMH.
[IpoBOaUTH MpOCTENIINE UCCIEIOBAHUS YPABHEHUN U CHCTEM yPAaBHEHHM, B
TOM YHCJI€ C IPUMEHEHUEM TpadUUeCcCKUX NpeICTaBICHUN (yCTaHABIUBATh, UMEET
JY ypaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUs, €CIM UMEET, TO CKOJBbKO, U
npouee).
[lepexoauThOTCII0BECHON (hOPMYIUPOBKU3aIaunKeEanredOpanaecKoMMOo e
C TIOMOUIBK0 COCTAaBJIICHHWS YPAaBHEHHsS WIA CHCTEMBl YpPaBHEHHI,
UHTEPIPETUPOBATEBCOOTBETCTBUMCKOHTEKCTOM3a4a4UIIOyYEHHBIMPE3YJIbTaT.
IIpumMeHATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JUII CPaBHEHUS, OLICHKH,
pelaThbIMHEWHBIEHEPaBEHCTBACOAHONIIEPEMEHHOMNUX CUCTEMBIL, 1aBaThIpaduyecK

VIO WJUTIOCTPALIMEO MHOYKECTBA PEIICHUMN HEpPABEHCTBA, CUCTEMEI
HEPABCHCTB.
DYyHKUNH

[lonnmath U KCIOJIB30BATh (DYHKIIMOHAIbHBIE TMOHATUS U S3bIK (TEPMMHBI,
CUMBOJIMUECKHE OOO3HAYCHUS), OMNpENesaTh 3HaUeHUE (PYHKIMU MO 3HAYCHUIO
aprymMeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

CrpoutbrpadukuiineMeHTapHbIX PYHKIIUHBHIA:

y = kIx, y = x2, y = X3,y = |x|, y = VX, ONHCHIBATh CBOHCTBA UYHCIOBO}
dbyukiuu 1o e€ rpaduxy.

K xoHmy oOyuenus B 9 kJiacce o0Oydaronuics MOJYYUT CIEAYIOIINE
NpPEeIMETHbBIE PE3YJIbTATHI:

Yuciau BbIYMCICHUS

CpaBHHBaTh M yHOPSAJOYMBATH PALMOHAIBHBIE M HPPALMOHAIBHBIE YHCTIA.

BrinonasateapupmMeTnyeckrue1eicTBUACPaliOHATBHBIMUYKCIIAMH,
coueras YCTHbIE M TIUCbMEHHbIE TPUEMBI, BBIMOJHATh BBIYUCICHHUS C
UPpaLHOHATBHBIMH YHCIAMHU.



Haxonute 3HaueHWss cTeneHen ¢ LENbIMUA MOKA3aTeIsIMA W KOPHEH,
BBIUUCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKCHUH.

OKpyrJisiTh  JIEMCTBUTEIBHBIC YHCIA, BBIMOJIHATh MPUKUAKY pe3yJbTara
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUMU.

YpaBHeHUSIUHEPABEHCTBA

PemaTe nuHENHBIE W KBaJpaTHBIC YPABHEHHUs, YPABHECHUS, CBOASAIIHAECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

PemaTte cuctembl JIBYX JIMHEHWHBIX YPAaBHECHUH C JBYMsI NEPEMEHHBIMU U
CHUCTEMBI JBYX YPABHEHUM, B KOTOPHIX OJTHO YPAaBHEHUE HE SIBJISICTCS JIMHEWHBIM.

Pemate TekcToBbIe 3amaun  anreOpandeckuM CIOCOOOM C  MOMOIIBIO
COCTABJICHUS YPABHEHHUS WJIM CUCTEMBI JIByX YPABHEHHUH C IByMsI IIEPEMECHHBIMU.

[IpoBOaUTE MpOCTENIINE UCCIIENOBAHUS YPABHEHUM U CHCTEM YPAaBHEHWM, B
TOM YHCJI€ C IPUMEHEHUEM TpaPUUYECKUX MPEeACTaBICHUN (yCTaHABIUBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHHS, €CIM HMEET, TO CKOJbKO, U
rpouee).

Pemare nuHelHBIE HEpaBEHCTBA, KBaJApaTHbIE HEPAaBEHCTBA, H300pakaTh
pPEILICHUE HEPABEHCTB HA YHUCIOBOW MPSMOM, 3aMMCHIBATH PEUICHUE C MOMOUIBIO
CHMBOJIOB.

Pemate  cucTemMbl  JMHEHHBIX  HEPABEHCTB, CHUCTEMbI  HEPABEHCTB,
BKJIIOUAIOIINE KBaJpaTHOE HEPABEHCTBO, H300pa)kaTh PEIICHUE CHCTEMBI
HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alUCHIBATH PEIIEHUE C MOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTbHEPABEHCTBAIIPUPECIICHUUPA3INYHBIX33/1a4.

DYyHKUMHA

Pacro3naBate (QyHKIIMKM W3y4eHHBIX BHAOB. Iloka3pIBaThCXeMaTHYECKHU

PacIoI0KEHUCHAKOOP AMHATHONIIOCKOCTUT pahKOBPYHKITHHBUAA: Y =KX,y
=kX+b,y=k/X,y=aX2+bX+C,y=X3,F\/X,y=|X|,BSaBI/ICI/IMOCTI/IOT 3HAYECHUI
K03 PHUITEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

CTpouThbUN300paKaThCXEMATHUECKUTPAPUKUKBAIPATUYHBIX(PYHKIIUH, ONUCHIBATH
CBOMCTBA KBaIPATUYHBIX (DYHKLIUN [0 UX TpaPUKaM.

Pacnio3naBaTh KBaJipaTUUHYI0 QYHKIHUIO MO (hopMyJie, IPUBOIUTH TPUMEPDI
KBaJIPaTUYHBIX (QPYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, TEOMETPHH.

YuciioBblenoc/e10BaTe IbHOCTUMIIPOTPECCHH

PacriozHaBath apu@MeTHUECKyl0 W TE€OMETPUYECKYI0 MPOrPEeCcCUU IMpHU
Pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbIMONIHATE  BBIYMCIIEHUST €  MCHOJb30BaHUEM (opmya N-ro  4ieHa
apu(pMeTHYECKON U TeOMETPUUECKOI MPOTrpecCcHii, CyMMBI TIEPBHIX N UJICHOB.

N300pakaTe uieHBl IOCIEIOBATEIBHOCTH TOYKAaMHU HAa KOOPJIMHATHOM
IUIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIE C YHCIOBBIMHU IOCIEAOBATEIBHOCTSIMU, B TOM
qrCIie 3aa4d U3 PEabHOMN JKMU3HH (C UCIOJIb30BAHUEM KaJbKyJIATOPA, IUPPOBBIX
TEXHOJIOTHH ).



TEMATHYECKOEIIJTAHUPOBAHMUE

7 KJIACC
KosnnyecrBoyacos DJIeKTPOHHBIE
HanmeHoBaHMepa3aeJ 0BUTEM uudgpoBbie
Neni/mm pasi Konrpoasubie | Ilpakrnuyeckue (ubp )
NMPOrpamMMbI Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcbl
1 YucnaupsrauciieHus. ParimonaabHbIe Yrcia o5 1 bubnnorexal [OK
https://m.edsoo.ru/7f415b90
bubmuorexal [OK
2 AJITCOpaHeCKHEBLIPAKCHILA 2 . https://m.edsoo.ru/7f415b90
bubnuorexal [OK
3 ¥ PaBHEHHSAMHCPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
but6mmorexal [OK
4 Koopannatsmrpaduin. DyrKim 24 1 https://m.edso0.ru/7f415b90
bu6nmnorexal [OK
> TosTopernen 00o0merne 0 1 https://m.edsoo.ru/7f415b90
OBHIEEKOJIMYECTBOYACOBIIO ITPOTPAMME 102 5 0



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

8KJIACC

Kosaun4yecTBouyacon DJIeKTPOHHBbIE
HaumeHoBaHuepa3aeI0OBUTEM uugpoBbie
Nen/nt P Kontpoabueie | IIpakruyeckue (mucpp )
NMPOrpamMmbl Bcero o0pa3zoBaTebHbIE
padoThI padoThI
pecypchbl
bubnuorexal [OK
1 YucnansrauciaeHus. KBaapaTHple KOpHU 15 httos://m.edsoo.ru/7f417af8
2 UYucnausbluncieHus. CTeneHbCIEIbIM 7 bubnuortexal [OK
IIOKa3areseM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKueBbIpaKEHUS. 5 1 bubmmorexal [OK
KBagparsslii TpéxuineH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKUeBBIPAKEHHSL. 15 1 bubnuorexkal [OK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHeHussmHepaBeHcTBa. KBagpaTHbie 15 1 bubnnorexal [OK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHenusimHepaBeHCTBA. CUCTEMBI 13 bubnnorexal [OK
YPaBHEHUM https://m.edsoo.ru/7f417af8
bubnunorexal [OK
7 VYpaBHeHusnHepaBeHcTBa. HepaBeHcTBa 12 1 httos://m.edsoo.ru/7f417af8
but6mmorexal [OK
o .
8 YHKLUHH. OCHOBHBICTIORATHS > https://m.edsoo.ru/7f417af8
bubnnorexal [OK
o DyrKuin. TucnosbiedyHKIHH o https://m.edsoo.ru/7f417af8
bubnnorexal [OK
10 TosTopermen 0bobmere 0 1 https://m.edsoo.ru/7f417af8
OBIIEEKOJIMYECTBOYACOBIIOITPOI'PAMME 102 5 0



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

9KJIACC

Kosaun4yecTBouyacon JIeKTPOHHbIE
HanmeHnoBanuepa3saei0BUTEM uudpoBbie
Nen/nt P Konrpoanusie | Ilpakruyeckue (mupp )
NMporpaMmbI Bcero o0pa3oBartejibHbIE
padoThI padoThI
pecypchbl
1 YucnanBbruncieHus. JleliCTBUTEILHBIC YHCIIa 9 bu6mmorexal [OK
https://m.edso0.ru/7f419d08
9 YpaBHEHUAMHEPABEHCTBA. Y PABHEHUSIC 14 1 bubnnorexal [OK
OJIHOM MEepPEMEHHOM https://m.edso0.ru/7f419d08
3 VYpaBHeHussMHepaBeHCTBA. CUCTEMBI 14 1 bubnuortexal [OK
YPaBHEHUI https://m.edso0.ru/7f419d08
bubnnorexal [OK
4 VYpaBHeHussMHepaBeHCcTBA. HepaBeHcTBa 16 1 httos://m.edsoo.ru/7f419d08
bu6mmorexal [OK
> Dy 16 1 https://m.edsoo.ru/7f419d08
bu6nuorexal [OK
6 YucnoBblenociie10BaTeIbHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue,000011eHNEe,CHCTEMATH3AITUS 18 1 bu6nuorexal [OK
3HaAHUU https://m.edsoo.ru/7f419d08
OBHIEEKOJIMYECTBOYACOBIIO ITPOT'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-METOINYECKOEOBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIEYYEBHBIEMATEPHUAJIBIIJIAYUYEHUKA

» Anrebpa (B 2 yactsx), 7 knacc/ Yacte 1: Mopakosuu A.I'.; Yacts 2:
MopakosuuA.I".uapyrue;roapenakiueiMopakopudaA.I.,001mecTBoC
OorpaHnueHHON 0TBETCTBEHHOCThIO « IOl MHEMO3NHA»

» AnreGpa (B 2 gactsx), 8 kinacc/ Hacte 1: Mopakosuu A.I'.; Yacts 2:
MopakosuuA.I'.unpyrue,noapenakuneiiMopakosudaA.l".,00mecTBoc
OrpaHU4YeHHON O0TBETCTBEHHOCTHIO « IOl MHEMO3IMHA»

* Anrebpa (B 2 yactsx), 9 kinacc/ Yacte 1: Mopakosuu A.T'., Cemenos I1.B.;
Yacts2:MopakoBudA.I'.,AnekcanapoBaA.JI., MumyctunaT. H.uapyrue;noa
penakuueit Mopakosuda A.I'., OOIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«MOMHEMO3MHA»

METOANYECKUEMATEPHUAJIBLJUIAYYUTEJIA

HUD®POBBIEOBPA3OBATEJIBHBIEPECYPCBIMPECYPCBICETH

NMHTEPHET
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