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MHNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHAa 00ECIIeYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MMOBCEAHEBHOM *)U3HU. PazButue y oOyuaronuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpaKeHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIsl aJalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0/1aTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYyEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTH CBOW JCHCTBHSI M BBIBOBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JOTUYECKOTO MBINUICHUSI OOYJarolIMXCSA: OHM HCIOJB3YIOT JACIYKTUBHBIE U
WHIYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydyeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENIHOW  JIETEIBHOCTH OOYYaroMIMXCs, TOSTOMY CaMOCTOSITEIbHOE
peleHune 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 00yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Aunredpa» mjis OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANUYECKHE
JuHuM: «Yucaa u BeIUUCICHUSN», « ANTeOpandyecKkue BhIpAKEHUSY, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimn». Kaxmas w3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCS Ha MPOTSHKCHUH TPEX JIET U3YUEHUs Kypca, B3aUMOJCHCTBYS C
JPYrUMU ero JuHusMd. B xome wu3ydeHus yd4eOHOro Kypca o0Oydarouumcs
MPUXOAUTCS JIOTUYECKH PACCYXKJaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B TMporpaMMmy y4eOHOTO Kypca «Amredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasjenax
MaTeMaTHYECKOro 00pa3oBaHUs U CIOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMmaTtudeckoro si3bika. ComepkaTenbHONW |
CTPYKTYpHOM OCOOEHHOCTBIO y4eOHOTro Kypca «AnreOpa» sBISETCA €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMM «Yucia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JTATbHEHIIET0 M3y4YeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaIOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPUOOPETCHHUIO MPAKTHYECKIUX HABBIKOB, HEOOXOIMUMBIX JIJISl TIOBCETHEBHOU
’KU3HU. Pa3BUTHE MOHATHUS O YMCJIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs
CBS3aHO C pALMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOM
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa30oBaHHIo.

Copeprkanue qBYX anreOpandecKux JIMHUM — « AJIreOpandecKkre BhIPaKEHUsD
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOIO 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palMOHANBHBIX BhIpAXEHUN. AJredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKH Kak
A3bIKa U1 TOCTPOEHUS MAaTEMATHYECKUX MOJEIEH, ONMUCAaHMUS IPOLIECCOB U
ABJICHMA peanbHOro Mupa. B 3agaunm oOyueHus anreOpe BXOIAT TaKxKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOJAUMOro, B
YACTHOCTH, JJIsi OCBOCHHMS Kypca HWH(GOPMAaTUKHU, M OBJIAJICHUE HaBbIKaMU
NEeAYKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBaHne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHUsI, CIOCOOHOCTEN K MATEMaTHYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YarOIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIEH MaTeMaTUYECKON MOJENH
JUIsL OTIMCAHUS M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B IPUPOJIE
u oduectBe. M3yueHue marepuana crnocoOCTBYeT Pa3BUTHIO Y OO0y4aromuxcs
YMEHUS UCTIOIb30BaTh PA3JIMYHBIE BBIPA3UTENIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHbIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
IIPEICTABICHUN O POJIM MAaTEMATUKN B PA3BUTUH LIMBUIN3ALNN U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3fesibl COJCpPKaHUS:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHUS U
HEpaBEHCTBA», « DyHKLIMM.
PaGouast mporpamma no yue6HOMY Kypcy «Anredpa» mis 7-9 kjaccax cocTaBiieHa
C ydeToM paboueil mporpaMmbl BOCIUTAHUS. BocnuTartenbHbIA MOTEHIIUMAT
JAHHOTO Yy4eOHOro mnpeaMera OOECHeUYMBAET PEaM3alHUI0 CIEIYIOUIUX LEIeBbhIX
IpUOPUTETOB BocnuTaHus oOydaromuxcs O00:
* pa3BUTHE LIEHHOCTHOTO OTHOIIEHHUS K TpYyAy Kak OCHOBHOMY CHOCOOY
JOCTHMKEHUSI KU3HEHHOTO OJIaronoiyduss 4YejloBeKa, 3aJIoTy €ro YCIEHIHOro
po(heCcCHOHATBHOTO CAMOOTIPEEIICHUS U OLYIIEHUSI YBEPEHHOCTH B 3aBTPAILIHEM
AHE,
* pa3BUTHE LICHHOCTHOTO OTHOILIECHUS K MPUPOJIE KAK UICTOYHUKY KU3HU Ha 3eMIle,
OCHOBE CaMOI'0 €€ CYILIECTBOBAHMS, HYXKJAIOUICHCS B 3alUTE U MOCTOSHHOM
BHUMaHUHU CO CTOPOHBI YEIOBEKA;
* pAa3BUTHE IIEHHOCTHOTO OTHOWIIEHUS K MHUPY KakK TJIABHOMY MPUHIUIY
YeJIOBEYECKOT0  OOILIEKHUTHS, YCIOBUIO KPEMKOW JpyKObl, HaJaKWBaHUA



4

OTHOIIIEHUH C KOJIJIeraMu Mo paboTe B OyIylieM U cO3JaHusi OJarompusTHOTO
MUKPOKJIMMAaTa B CBOCH COOCTBEHHOI CEMbE;

* pa3BUTHE LIEHHOCTHOTO OTHOIICHHS K 3HAHUSAM KaK WHTEIUIEKTyaJIbHOMY
pecypcey, obecnieunBaromieMy Oyyiiee 4esloBeKa, Kak pe3ysbTaTy KpOHOTIUBOTO,
HO YBJIEKATEJILHOTO yU4eOHOTO TPY/a;

* pa3BHTHE LIEHHOCTHOTO OTHOIICHUS K KYJbType KaK JIyXOBHOMY OOTaTCTBY
o0IIecTBa U BaXKHOMY YCIIOBHUIO OIIYIIEHUS YEJIOBEKOM MOJHOTHI MPOKHUBAEMOIl
KHU3HU, KOTOPOE JAl0T €My YT€HHE, My3bIKa, HCKYCCTBO, T€aTp, TBOPUYECKOE CaMo-
BBIPaKEHHUE;

* pa3BUTHE LIEHHOCTHOTO OTHOLIEHMS K 37J0POBBIO KaK 3aJI0Ty JOJIOW U aKTUBHOU
KU3HU YEJIOBEKA, €r0 XOPOUIEr0 HaCTPOSHMSI U ONTUMUCTUYHOIO B3IVIAa HA MUP;
* Pa3BUTHE LIEHHOCTHOTO OTHOUIEHMSI K OKPY>KAIOIIUM JIIOJIIM Kak 0€e3yCclIOBHOU U
aOCONIIOTHOM IIEHHOCTH, KakK paBHONPABHBIM COLMAJIbHBIM MapTHEpaM, C
KOTOPBIMU HEO0XO0 MO BBICTPaNBaTh T00pOXKenaTeIbHbIC u
B3aMMOIIOIJICP>KUBAIOIIME OTHOIICHUS, JAIONINE YEOBEKY pPaJoCTh OOIIEHUS U
MO3BOJIAIOIINE U30€eTaTh YyBCTBA OJIMHOYECTBA;

* pa3BUTHUE LIEHHOCTHOTO OTHOIIEHHUS K caMUM ce0e Kak X03sieBaM CBOEH CyabObl,
CaMOONPEICISIIOIIUMCI ¥ CaMOpPEATU3YIOIUMCS JINYHOCTSAM, OTBEYAIOIIUM 32
CBOE COOCTBEHHOE OymyIiee.

Ha u3ydenue yuebHoro kypca «Anredpa» orBoautcs 306 qacoB: B 7 Kjacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B HezieIi0).

Hcnonb3yembie y4eOHUKU:

Anrebpa. 7 knacc : yuebnuk / FO. H. Maxkaperues, H. I'. Munatok, K. H.
Hemkos, C.b. CyBoposa ; nox pen. C. A. TemsxoBckoro. — 14-e u3n., crep. —
Mockaa : I[Ipocserienue, 2022. — 255, [1] C. : ni.

Anrebpa. 8 kiacc : yueOHUK juis oOmieoOpa3oBar. opranusanmii / [FO. H.
Makapserues, H. I'. Munatok, K. M. Hemkos, C.b. Cysopoga] ; mox pex. C. A.
TemsikoBckoro. — 15-e u3z., crep. — Mocksa : [Ipocsemnienue, 2022. — 287 C. : wi.

Anrebpa. 9 kiacc : y4eOHMK Juis oOmieoOpasoBat. opranm3armii / [FO. H.
Makapsrue, H. I'. Munmiok, K. M. Hemkos, C.b. Cysoposa] ; nox pen. C. A.
TemsikoBckoro. — 14-e u3z., crep. — Mocksa : [Ipocsemnienue, 2022. — 287 C. : wi.



COIAEPKXAHUE YYEBHOI'O KYPCA
7 KIIACC

Yucaa v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXO]l OT OJHOU (OPMBI 3aIUCH
npobeit k gpyroil. IloHaTHe palnMOHAIBLHOTO 4YHCA, 3alUCh, CpPaBHEHUE,
yOOPSAJOYMBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMOHAIBHBIMYA YHMCiIaMu. Pelienue 3agad U3 peaibHOW NPaKkTUKW HA 4acTH, Ha
TpoOH.

CreneHb C HaTypaJlbHBIM [OKa3aTeJeM: OIpe/aesieHne, MpeoOpa3oBaHue
BBIPKEHHUII HA OCHOBE OIPENENeHUs, 3auch O0NbIINX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BUJE ApoOU U JpoOU B BHUJE MPOLEHTOB. TpH OCHOBHBIE 33Jaud Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

[IpumMeHeHnE TPU3HAKOB  JEIUMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TpsMas ©W  oOparHas
IIPOIIOPLIMOHAIIBHOCTH.

AJredpanyeckue BbIpaKeHUs

[IepemeHHBIE, YNCITOBOE 3HAYECHHUE BBIPAKEHUS C IEPEMEHHOMU. JlomycThMbIe
3Ha4YECHUS NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEK1y BEIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dpopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBUia NpeoOpa3oBaHUS CYMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl U MHOTOWIEHBI. CTeneHp MHOrowieHa. CioKeHue, BBIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyJbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBbl M KBaApar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHs, IpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pELICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU 110
YCJIOBHIO 3a7jauu. PenieHne TeKCTOBBIX 3a/1a4 C IOMOIIbIO YPABHEHUIA.

JIuneiiHoe ypaBHEHHE C JABYMsS NMEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JMHEWHBIX YPAaBHEHHMM C AByMs INEpEMEHHbIMU. PelieHue cucrem ypaBHEHUU
cnocoboM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3alad C TOMOIIBIO
CHUCTEM ypaBHEHHM.



DyHKIUU

Koopaunara Touku Ha npssMou. UnciioBble IPOMEXKYTKH. PaccTosiaue mexny
JBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOIA.

[IpsimoyronbHast cucteMa koopauHat, ocu OX u Oy. AGcuucca ¥ opJauHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenune rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue dynkmun. ['padux
bynkuuu. CoiicTBa pyHkuuii. Jlunelinas Qynkuus, e€ rpaduk. ['padux dynkumu
y = |X|. I'padmueckoe pelieHne JIMHEWHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX
YpPaBHCHUU.

8 KUIIACC

Yuciaa v BIYMCICHUA

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 HMppalMOHAIBHOM YHCIIE.
Jecsatuunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apu(pMETUYECKUX
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHHE K TPEOOPa30BaHNIO YUCIOBBIX BBIPAKEHUI
Y BBIUHUCJIEHUSM. JIeHCTBUTEIIBHBIE YUCIIA.

CreneHb ¢ LeabIM IMOKa3aTeneM 1 €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AJsiredOpanvyecKue BbIPpAKEHUA

KBampaTHbiii  TpE€XuieH, pas3loKEHWE KBAaJPAaTHOIO TPEXWIEHA HA
MHOKHUTEIIN.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJIeHHE alreOpandecKkux ApoOei.
PanonanbHbIe BhIpaXXEHHUS U UX TpeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyla KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHNM, CBOISIIUXCS K JUHEWHBIM U KBaJIPAaTHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIE YPABHEHHUS.

['padrueckas mnTEepnperanrs ypaBHEHUN C ByMs NMEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YPAaBHEHUU C JABYMs IE€peMEHHBIMU. lIpuMepsl pelieHus cucreMm
HEJIMHEWMHBIX YPABHEHUU C IByMS IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HEpaBEHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DOyHKUNHA



7

[Tonsitue ¢ynkmun. OOIacTh oOmpeAeNeHuss U MHOXKECTBO 3HAYCHUU
¢ynxiun. CriocoObl 3a1anus QyHKIUHN.

I'paduk dbynknuu. Utenwe cBorcTB (GyHKIUU 1Mo €€ rpaduky. IIpumeps
rpadukoB QYHKIUH, OTPAKAIOIIUX PEATbHBIC TPOIIECCHI.

OyHKINK, ONUCHIBAIOIIKME TMPSMYI0O M OOpaTHYI0 MPONOPIMOHATIHHBIC

3aBHCHMOCTH, X rpaduku. ®ynxmmn Y = x2, y =x3, y = V/x, y=|x|. I'paduueckoe
pellleHre ypaBHEHUH U CUCTEM YpaBHEHHIA.

9 KUIACC

Yucsia ¥ BbIYMCICHUS

PaunonanbpHble 4yKcia, UppalloOHAIbHBIE YKCIIA, KOHEYHbIE U OECKOHEUYHBIE
JecATHUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENIBHBIX YHCEN, AEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHBbIE JAecATUYHbIe JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEKTy MHOKECTBOM JIEUCTBUTEIBHBIX YHCENI U KOOPAUHATHOW MPSAMOM.

CpaBHEHHE JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JEHCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh MPOIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnxEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHus. OKpyIiieHe
yucen. [[puknaka u onieHka pe3yJbTaTOB BEIYUCIECHUN.

YpaBHeHMs U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUMN, CBOMSIIMXCS K KBaAPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTEICHEN Pa3JI0KEHHEM HAa MHOKHUTEIH.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aNredpandecKuM METOJIOM.

VYpaBHeHue ¢ AByMSl NEpeMEHHBIMH M ero rpaduk. Pemienue cucrem IByx
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHOM. Pemienue cucrem
JMHEWHBIX HEPABEHCTB C OJHOM NepeMeHHOW. KBaapaTrHble HEpPaBEHCTBA.
['padmyeckas mHTEpHpeTalns HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMU.



DyHKIUU

KBagparnunas dynknus, e€ rpaduk u cBoiictBa. [lapaboma, KOOpaAWHATHI
BEPIIMHBI 1apadoJIbl, 0Cb CUMMETPHUH 1TapabOJIbI.

I'paduxn dynkuumii: y = kx, y = kx + b,y=1;{,y=x3,y=\/§,y=|x|ﬂnx
CBOWCTBA.

YucaoBblie M0OCIeA0BATEILHOCTH U MIPOTPECCUH

[loHATHE 4YHCIIOBOM TMOCIEAOBATEIBHOCTU. 3aJaHUE TIOCIJIEIOBATEIIBHOCTH
peKkyppeHTHo (popMyoit u hopmysiol N-To wieHa.

Apudmernueckas u TeoMeTrpudeckas mporpeccur. PopMynbl N-ro WieHa
apu(PpMETUIECKON U T€OMETPUUECKOU MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300pakeHre WICHOB apu(PMETHYECKON U TEOMETPHUYECKOM Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHIMAIBHBIN POCT.
C1oHbIE NPOLICHTBHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOTI O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOoCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yroTCs:

1) maTpuoTHYecKoe BOCIUTAHUE:

MPOSIBICHUEM UWHTEpeca K TMPONUIOMYy H© HACTOSUIEMY POCCUHUCKOM
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaxX U MPUKIAIHBIX cdepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0s3aHHOCTEN T'pakIaHWMHA U peau3alliU €ro
npaB, TMPEJCTABICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUN, MPOLEAYP TPaKJaHCKOTO oOIlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKIACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUWA HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUYECKUX TPUHIIUIIOB B I€ATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOII Ha AaKTUBHOE YyYacTME€ B PEHICHWM NPAKTHYECKUX 3a/ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Ui YCIENIHON MpodeccruoHaTbHOM
JEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM UHIUBUIYATHHON TPACKTOPUU 00pa30BaHUS U )KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OSMOLMOHAJIBHOMY U  ACTETUYECKOMY  BOCIPUSITHIO
MaTeMaTHYECKNX OOBEKTOB, 3ajiad, PEUICHUM, pPacCYXKIECHUM, YMEHHUIO BHUIEThH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlMe B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UEJIOBEKA, IPUPOJIBI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykM Kak cQepbl YelIoBeueCKOMn
JIEATEIIbHOCTH, 3TANOB €€ Pa3BUTUSl U 3HAYMMOCTHU JJISI Pa3BUTHS LUBWIM3ALINH,
OBJIaJICHUEM SI3IKOM MaTeMaTHUKU M MAaTEeMaTUYECKOW KYJIbTYpOW KaK CpPeACTBOM
MO3HAHUST MHpPA, OBJAJECHUEM MPOCTEUIIMMU HAaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;
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6) ¢usuyeckoe BocnUTaHHME, (POPMHMPOBAHHE KYJBTYPBHI 310POBbS M
IMOLMOHAJIBLHOIO 0JIaronoyYms:

TOTOBHOCTBIO IIPUMEHATh MaTEMaTHYECKUE 3HAHUS B MHTEPECAaxX CBOETO
30pOBBS, BEJIEHUS  3J0pOBOro  oOpa3a KHU3HM  (3J0pOBOE  IMMTAHUE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryiaspHas Quuueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHU, MPU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY U TAKOT'O K€ MIpaBa Ipyroro 4YeJI0BEKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpUEHTalMel Ha IPUMEHEHUE MaTEMaTHYECKUX 3HAHUU U PEIICHUS 3a7ad
B 00JIACTU COXPAHHOCTH OKPYXKAIOIIEH Cpepl, IJIaHUPOBAHMS TOCTYNKOB U
OLICHKM HMX BO3MOXHBIX IIOCIEACTBUM I OKPYXAKIIEH Cpeabl, OCO3HAHHEM
r1100aJpHOTO XapakTepa 3KOJOTHUYECKUX MPOo0JieM U MyTel X peleHus;

8) aganTanusi K M3MEHAIMUMCS YCJOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEAECIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO AEATEIBHOCTh, B TOM YHCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JAESITENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJAMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIIE
(bopMyIMpOBaTh UAECH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CUTYallMI0 KaK BbBI3OB, TPEOYIOLIUMNA KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (OPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCIEACTBUS, (POPMHUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eiCTBUA

ba3oBble 1ornueckue aecTBu:

® BEBISBIATh M XapaKTepHU30BaTh CYIIECTBCHHBIC IPU3HAKA MaTeMaTHYCCKUX
O0OBEKTOB, TIOHATHH, OTHOIICHUH MEXAY NOHATHAMHU, (OPMYIHPOBATH
ONpENCNCHUS]  TOHATHH,  YCTaHABIMBAaTh  CYIICCTBCHHBIM  IMPHU3HAK
KIaccu(uKay, OCHOBAaHUS JJisi OO0OOIIEHUS ¢ CPaBHEHUS, KPHUTEPUU
MIPOBOJIUMOTO aHAJIN3A;
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BOCIIpUHUMATh,  (OopMynupoBaTb W NPeoOpa3oBBIBATH  CYXKIACHHS:
yTBEpAUTENIbHbIE M OTpHUIAaTeNbHBIC, €IUHUYHbIC, YacTHbIE U 0O0IIue,
YCIIOBHBIE;

BBISIBJISITH MATEMaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEUMS B
(akTax, JaHHBIX, HAOIIOACHUSIX U YTBEPKACHUAX, NIpeAIaratb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U IPOTUBOPEUUH;

JienaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3dupaTh O0Ka3aTeNbCTBA MAaTEeMATHMUYECKUX YTBEPXKACHUU (MpsiMble U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOSITENBHO HECIOXHBIE JJOKA3aTelIbCTBA
MaTeMaTHUYECKUX (DaKTOB, BHICTPAUBATHh apryMEHTALUIO, IPUBOJIUTE MIPUMEPHI
U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CIoco0 pemeHus y4yeOHOM 3agauv  (CpaBHUBATH HECKOJBKO
BAPDUAHTOB pEIICHUs, BbIOMpaTh Haubojee MNOAXOASAIMMNA ¢ y4€TOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCIIOJIb30BaTh BOIPOCHl KaK MCCIENOBATEIbCKUIA HHCTPYMEHT IO3HAHMS,
dbopMyIMpoBaTh  BOMPOCHI, (PUKCUPYIOIIME MPOTUBOpEUHEe, MpoOJIemy,
CaMOCTOATENILHO YCTaHABIMBATh MCKOMOE W JIaHHOE, (POpMUPOBATH THUIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITNIO, MHCHUE;

OPOBOAWTH MO CaMOCTOSITEIBHO COCTaBJICHHOMY IIIaHY  HECJIOXKHBIN
IKCIIEPUMEHT, HEOOJBIIOE HWCCIIEOBAaHUE IO YCTAaHOBIECHUIO OCOOCHHOCTEH
MaTeMaTHYECKOr0 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXK Y COOOiA;
CaMOCTOATENHEHO (POpMyIHUpOBaTH OOOOIIEHUS W BBIBOABI MO pe3yJbTaTaM
MPOBENEHHOTO HAOMIOACHUS, WCCIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE TIpPoIlecca, a TakKe BBIJIBUTATh
TIPEIOJI0KEHHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabora c nundopmanueii:

BBISIBJISITH  HEJAOCTATOYHOCTh U HM30BITOYHOCTh HMH(OpPMAIMM, JAaHHBIX,
HEOOXOUMBIX JIJIsl peLIeHUs 3a1a4u;

BBIOMpATh, AHAJIM3UPOBATH, CHUCTEMATH3UPOBaTh W  HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U (OPM IIPEICTABIICHUS,

BbIOMpATh (GOpMy MpeACTaBICHUS HHPOPMALIMK U WLTIOCTPUPOBATH pelIacMbie
3aJlayu CXeMaMH, uarpaMmmamMu, MHOU rpauKoi 1 1X KOMOMHAIUSAMY;
OLICHMBATh HAAE&KHOCTh HHGOpPMALMKM 1O KPUTEPUAM, TMPEAJIOKEHHBIM
YUUTEJIEM UIH CPOPMYITHUPOBAHHBIM CAMOCTOSTENBHO.
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KoMMyHUKATHBHBbIE YHHUBEpPCAJIbHBIE Y4eOHbIE 1eiCTBUS:

® BOCIPUHUMATH B (HOPMYITUPOBATH CYKICHHS B COOTBETCTBHH C YCJIOBHUSIMHU H
HenasiMu OOILEHHUS], SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3pPEHUS B
YCTHBIX U MUCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS MO XOJy PELICHHUS 3a7auH,
KOMMEHTHUPOBATH MMOJTYYEHHBIN pe3yJIbTarT;

e B XoAe OOCYXJIEHHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOil TEMBI,
npoOJIeMBbl, pemaeMoi 3aJaud, BBICKA3bIBATh WJCH, HAICJICHHBIC Ha ITOWCK
pElIeHNUs, COMOCTABIIATh CBOM CYXKJICHHS C CYXKJICHHSIMU JPYTUX YYaCTHHUKOB
nuarnora, 0OHapy>XKMBaTh Pa3IMYUE U CXOACTBO MO3UIIUNA, B KOPPEKTHOH hopme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

® TMPEJCTABJISITh PE3YJbTAaThl PEIICHUS 3aJaud, IKCICPUMEHTA, HCCIIECIOBAHMUS,
MPOEKTa, CaMOCTOSITEIBLHO BBIOUpATh (hOpMAT BBICTYIUICHHS C Y4€TOM 3ajad
MPE3EHTALUU U OCOOEHHOCTEN ayUTOpUN;

® [IOHMMaTh M HCMOJB30BaTh MPEUMYIIECTBA KOMAHJAHOW W HHAUBUIYATBHOMN
paboThI MpHU peIIEHNH YYeOHBIX MaTEMaTHYECKUX 3a/1aY;

® [PUHHMATh LEJIb COBMECTHOW JAEATEIbHOCTH, IUIAHUPOBATh OPraHU3AILUIO
COBMECTHOM paboThl, pacrpeessiTh BUABl paboT, J0roBapuBaThCs, 0OCYKIATh
MPOILIECC U PE3YJIbTAT Pad0ThI, 0000IATh MHEHHUS HECKOJIBKUX JTIOCH;

® y4acTBOBaTh B IpynmnoBbIX (hopmax paboThl (0OCYyX IaeHusl, 0OMEH MHEHUSMHU,
MO3TOBbIE IITYPMbI U JAPYrH€), BBINOJIHATH CBOK 4YacTh pabOThl U
KOOPJAMHUPOBATh CBOW JICHCTBUSI C APYTUMU WICHAMHU KOMaH]Ibl, OLICHUBATH
KauecTBO  CBOEr0 BKJaJa B OOMMM  TPOAYKT 1O  KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusauus:

® CaMOCTOSITENIbBHO COCTABJISITh IUIAH, QJITOPUTM pEIIeHUs 3aaud (WM €ro
4acTh), BBIOMpATh CMOCOO perieHus ¢ y4E€TOM HMEIOIINXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BaPUAHTHI
pelIeHu ¢ y4éTOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

® BIAJETh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI Mpolecca W pe3yibTara
pelieHusi MaTeMaTUIeCKOM 3a/1auu;

® TMPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IMPU PEIICHUU 33]a4H,
BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HAWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

® OLICHMBAaTh COOTBETCTBHE pE3yJIbTaTa NEITEIBHOCTH MOCTABJIEHHOM LEMU H
YCIIOBUSIM, OOBSCHATH MNPUYMHBI JOCTHXKEHUS WM HEAOCTUKEHUS e,
HAXOJUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.
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HPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIEAYIOIIHNE
MpPEIMETHBIC PE3YJIbTATHI:

Yucsia v BbIYMCIEHUS

BrImiotHITh, coYeTas YCTHBIE M THChbMEHHBIC TPUEMBI, apuPMETHUICCKUE
JEHUCTBUS C PAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HaYeHUS YUCIOBBIX BBIPAKEHUM, MPUMEHSATH Pa3HOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHHUI JIPOOHBIX BBIPAXKEHUM, COIEPIKAILIUX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexoguTh OT oAHON (HOPMBI 3aMKMCH YUCEN K APyroi (mpeoOpa3oBbIBaTh
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAJIbHBIC YUCIIA.

OKpyIJIsITh YuCa.

BBINOMHATS TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUUCICHUH, OIIEHKY 3HAYCHUI
YHUCJIOBBIX BbIpaKEHUI. BBIMOTHATH JAEUCTBUS CO CTENEHAMH C HATypalbHBIMU
MOKA3aTEISIMH.

[IpuMeHsAT,  NpU3HAKK  JCIUMOCTH, pPa3jio)KEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCET.

Pemiatb NpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSA3aHHBICE C OTHOIIEHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTHIO BEIUYMH, MNPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabTaThl PEIICHHS 3a1a4 C y4€TOM OTPAHMYCHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX OOBEKTOB.

AJsredOpanvyecKue BbIPAKEHUA

Hcnonb3oBaTh anreOpandecKkyr0 TEPMUHOJIOTHIO U CHMBOJIUKY, TPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuara.

HaxoauTe 3HaueHuss OYKBEHHBIX BBIpQXCHUW MpPH 3aJaHHBIX 3HAYCHUSIX
MePEMEHHBIX.

Beimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIpAXEHHUS B MHOTOWICH
MIPUBEJCHUEM TTOJIOOHBIX CIAraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHHE OJIHOYIEHA HAa MHOIOWIEH M MHOrOWiIeHa Ha
MHOTOYJICH, TPUMEHSTH (JOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C TOMOIIBIO
BBHIHECEHUSI 3a CKOOKM OOIEro MHOMXWTENS, TPYNIHPOBKH  CIIAaracMbIX,
npuMeHeHus: (POPMYJT COKPAIIEHHOTO YMHOKEHHUSI.

[TpumensaThs mpeodpa3oBaHUsT MHOTOWICHOB U PEIICHUST Pa3IUYHBIX 3a/1a4
U3 MAaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHON MPAKTUKHU.
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Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPaJIbHBIMU IOKA3aTEISIMU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

PemaTte nuHENHBIE ypaBHEHHUS C OJHOM NEPEMEHHOM, NPHUMEHSS IIpaBUiIa
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. IIpoBepsTsh, sBiseTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsATh rpaduueckre METObI IPU PEILIEHUH JIMHEWHBIX YPaBHEHUN U UX
CUCTEM.

[TonGupate mnpumepsl Map 4YHUCEN, SBIAIOIIMXCS PEIIEHUEM JUHEHHOIro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTU TpaUK JHUHEWHOIO YpaBHEHHUS C
JBYMsI TMEPEMEHHBIMH, MOJIb3YSACh TpauKOM, MPUBOJIUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

PemaTe cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUH ¢ IBYMsl IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsiTh M pellaTh JHUHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH IO YCJIOBHUIO 33Ja4d, WHTEPHPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ NIOJIyYECHHBIN Pe3yJIbTar.

DOyHKIUU

N300pakath HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJMHATaM, Jy4YH, OTPE3KH, NHTEPBAJbl, 3alIUChIBATh YMCIOBBIE IPOMEKYTKN Ha
anre0pandyeckoM S3bIKe.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTh Tpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, ILIEHA, KOJUYECTBO, CTOMMOCTD,
MIPOU3BOIUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonutb 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHHUS W aHalW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH HH(OPMAIUIO U3 IPadUKOB PeaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TOJYYUT CIICAYIOIINE
MpeAMETHbIE PE3yIbTaThI:

Yuciia ¥ BBIYUCICHUA

Hcnonb30BaTh HayajdbHbBIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YuCeN JJIsl CPAaBHEHMSI, OKPYTJIICHUS U BBIUMCICHUHN, N300paKaTh ACHCTBUTEIHHBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.
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[IpumensaTy moHATHE apuMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAWThH
KBaJpaTHbIE KOPHHU, MCIOJIb3YSl MPU HEOOXOJIUMOCTH KaJbKYJATOP, BBIOIHATH
npeoOpa3oBaHus BBIPAKEHUM, COJEPXKAIIMX KBAApPATHbIE KOPHHU, HCIOIb3YS
CBOMCTBA KOPHEW.

Hcnonb30BaTh 3amucy OOJIBIIMX W MAJIBIX YHCENI C MOMOUIBIO JIECATUYHBIX
npoOeit u creneneit yucna 10.

AnredOpandecKue BbIPAKEHUS

[IpyMEHATh TOHATHE CTENEHUW C LEJNbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIpAXKEHU, COAEPKALUX CTETICHH C LIEIIbIM IOKa3aTeJIeM.

BBINONHATH TOXAECTBEHHBIE MPEOOPa30BaAHUSI PALMOHAJIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI JCUCTBUN HAJl MHOTOUJIEHAMH U aJireOpandecKuMu Jpo0sMH.

PacknanpiBaTh KBapaTHBIN TPEXUJIEH HA MHOKUTEIU.

[TpumensTh mpeodpa3oBaHus BRIPAKEHUM IJIs pEIICHUST PA3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PEATbHOU MPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemiaty nuHEWHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE HUCCIECIOBAHNS YPABHEHU U CUCTEM YpaBHEHUM, B
TOM YHCJI€ C TPUMEHEHUEM TpauUeCKUX MpeACTaBIeHUN (yCTaHABIUBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CJIM UMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTh OT crnoBecHOW (GOPMYIHPOBKH 3amaduul K €€ anreOpandeckoit
MOJEIN C TOMONIbIO COCTABJIEHUS YPABHEHUS WA CHCTEMbl YypaBHEHUHU,
HUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4M MOJYYEHHBIN pe3ybTar.

[IpuMeHsATh CBOWCTBAa YMCIIOBBIX HEPABEHCTB [JIi CpPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXXECTBA PEIICHWHA HEPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DyHKIMHA

[loHrMaTh W HUCMOJIB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O03HAYCHWsI), OMPEACNATh 3Ha4YCHHE (YHKIUHU TIO0 3HAYCHUIO
apryMeHTa, ONpeIeNIATh CBOMCTBA (PyHKITNH 10 €€ rpaduKy.

Crpouts rpaduku d7eMEeHTapHBIX QYHKIUNA BUJA:

_k
y=:
byHkmu 1o e€ rpaduky.

=x%y=x3y=|x,y = +x, onuceBaTh cBOIiCTBA YHCIOBOMH
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K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJIYYUT CIEAYIOIINE
MPEIMETHBIE PE3YJIBbTATHI:

Yucaa v BBIYMCICHUA

CpaBHUBATH U YNIOPSAAOYMBATH PALMOHAIIBHBIEC U HPPALMOHATIBHBIE YHCIIA.

BoInonHATh  apupMeTHYeCKUe JEeUCTBUS C palMOHAIBHBIMU UYHCIIAMH,
coyeTas YCTHbIE M NUCbMEHHBIE MNPUEMBI, BBINOJHITH BBIYHACICHUSA C
VMppalHOHAIBHBIMH YHCJIAMH.

Haxomute 3HaueHHMs CTENEHEW C LENbIMU II0Ka3aTelssMU U KOPHEW,
BBIUUCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyriaTh JIEUCTBUTEIbHBIC YHUCJA, BBINOJHATH MPUKUJKY peE3yJibTaTa
BBIYHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHMs U HEPABEHCTBA

Pemate nvMHENHBIE U KBaJApaTHbIC YpPaBHEHUs, YPaBHEHMS, CBOJSAIIMECS K
HUM, TIPOCTEHIITNE APOOHO-PAIIIOHANIbHBIC YPaBHEHUS.

Pemate cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMU H
CHUCTEMBI JBYX YPABHEHUN, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JIMHEWHBIM.

PemaTe TeKCTOBBIE 3aayd aidreOpamvyeckuM CIocoOOM C  TMOMOIIBIO
COCTaBJICHUs YPABHEHUS UJIA CUCTEMBI JIBYX YPABHEHUM C JBYMsI IIEPEMEHHBIMU.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM YHCJI€ C TPUMEHEHUEM T'paUUECKUX MpeACTaBICHUM (yCTaHABIUBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHHS, €CIM HUMEET, TO CKOJbKO, U
npoyee).

PemaTe nuHeWHbIE HEPAaBEHCTBA, KBaJpaTHBIE HEPaBEHCTBA, HM300pa)xaTh
pEILICHUE HEPABECHCTB HA YUCIOBOW MPSIMOM, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemiate  cuCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJTIOYAIONINE KBAJpPAaTHOE HEPABEHCTBO, W300pa)xkaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YHCJIOBOM MPSMOM, 3alIUChIBATH PELIEHHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUM PA3JIMYHBIX 3a7a4.

DyHKIMHA

PacriosnaBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIojIoXeHHe Ha KOOPAMHATHOH MIIOCKOCTH TpaduKkoB (GYHKITUH BUIA:
k 2
y=k¢, y=kx+by=-y=ax+bx+cy=x3y=vx,y=|x, 8
X
3aBHCHMOCTH OT 3HAYCHHH KO3 (UIIMEHTOB, OMKMCHIBATH CBOMCTBA (DYHKIIHIA.

Crtpouth U HU300paXkaTh CXEMAaTUYECKU TpadUKH KBaIpaTHUYHBIX (DYHKIUH,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (DYHKIIHH 1O UX TpaduKam.



17

Pacnio3naBaTh kBajgpaTHuHyio QYHKIHUIO 10 (HopMyIie, TPUBOIUTE MTPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBble MOCI€10BATEILHOCTH M IPOrPeccuM

Pacno3sHaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IPOTPECCHU IpU
pa3HbIX CIIOco0ax 3aJaHus.

BbINONMHATE  BBIUMCICHHS C UCHOJB30BaHUEM (GopMyn N-ro  4jeHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJIEHOB.

N300paxaTh YIEHBl IOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPAMHATHOU
IUIOCKOCTH.

Pemate 3amaun, CBS3aHHBIE C YMCIOBBIMHM IOCJIEIOBATEIBLHOCTSIMU, B TOM
YHUCJIE 33/1a4U U3 PEAIbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTU).
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7 KJIACC
Koamn4yecTBO 4acoB DJIEKTPOHHbBIE
HaumenoBanue
Ne Konrpo- Ipakrn- (undposbie)
pa3/ieJioB U TeM
n/m Bcero JbHBIE YyecKHe oGpa3oBaTe/bHbIE
NMPOrpamMMblI
padoThI padoThI pecypchl
Yucna ¥ BEIYUCICHUS Bubmzorexa HOK
1 p ’ 25 1 https://m.edsoo.ru/7f
AlMOHAJIbHBIE YUCIIA 415090
bubnunoreka LIOK
Anre6
2 frebpanieciue 27 1 https://m.edsoo.ru/7f
BBIPAKCHHS 415b90
VpaBHEHIS 1 bubnuoreka [{OK
3 P 20 1 https://m.edsoo.ru/7f
HEPaBEHCTBA 415b90
KoopmHaTh i bubnuoreka [{OK
4 p o 24 1 https://m.edsoo.ru/7f
rpaduku. OyHKIMN 415b90
ToBTODEMIE 1 bubnunoreka LIOK
5 6506 p 6 1 https://m.edsoo.ru/7f
ODODIICHHE 415b90
OBIIEE KOJIMYECTBO 102 5
YACOB I10 ITPOTPAMME



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
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
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoauvecTBo yacoB DIeKTPOHHBIE
Ne HanmeHnoBanme
Konrpo- Ipakru- (uudposbie)
n/n pa3iesioB U TeM
Bcero JbHbIE yecKue oOpa3oBare/bHbIE
NPOrpamMmbl
padoThI padoTbI pecypcbl
Yucna u BBIYUCICHUS bubmorexa LOK
1 K ’ 15 https://m.edsoo.ru/7f
BaJ[paTHBIC KOPHU A17afs
Yucna v BBIYKCIICHHS. bubnuorexa [IOK
2 CrereHs C mebiM / https://m.edsoo.ru/7f
oKasarejieM 417af8
Anrebpanyeckue bubnuoreka [IOK
3 BBIPAKCHUSI. 5 1 https://m.edsoo.ru/7f
KBanpatublii TpéxuiieH 417af8
AnrebGpanueckue bubnmoreka [JOK
4 BBIPAKCHMUS. 15 1 https://m.edsoo.ru/7f
Anrebpanueckas 1poOb 417af8
VYpaBHeHus u bubnmoreka [JOK
5 HEpaBEHCTBA. 15 1 https://m.edsoo.ru/7f
KBaapartHble ypaBHEHHs 417af8
YpaBHeHus u bubnnorexa [JOK
6 HepaBeHcTBa. CHucTeMBI 13 https://m.edsoo.ru/7f
YpaBHEHUU 417af8
YpaBHeHus u bubnnorexa [JOK
7 HEPaBEHCTBA. 12 1 https://m.edsoo.ru/7f
Hepasencrtpa 417af8
bubmmoreka IIOK
O .0
8 JHLICIMEL SICHOBHRIS 5 https://m.edsoo.ru/7f
MOHSITUS 417af8
bubnunorexa LIOK
) .4
9 YHICHIH, HCTOBbIe 9 https://m.edsoo.ru/7f
ymxium 417af8
MoBTOPeHIe I bubmuoreka [{OK
10 606 p 6 1 https://m.edsoo.ru/7f
0000meHne 417afs
BIIIEE KOJIMYECTB
OBbII{ OJI CTBO 102 5

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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
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9 KIIACC
KoauvecTBo yacoB DIeKTPOHHBIE
Ne HaumeHoBaHue
Konrpo- IpakTu- (undposbie)
n/n pa3iesioB U TeM
Bcero JbHbIE yecKue oOpa3oBare/bHbIE
NPOrpamMMblI
padoThI padoTbI pecypcbl
Yucna u BBIYUCICHUS bubmorexa LHOK
1 N ’ 9 https://m.edsoo.ru/7f
JlelicTBUTENBHBIC YMCIIA 419408
YpaBHeHus u
HEDABCHCTEA bubnuoreka [{OK
2 v P ' . 14 1 https://m.edsoo.ru/7f
paBHeHI/ISIvC OJTHOM 419408
HIePEeMEHHOM
VYpaBHeHUs U bubnuoreka [IOK
3 HepaBeHCTBa. CUCTEMBI 14 1 https://m.edsoo.ru/7f
ypaBHEHUI 419d08
VYpaBHeHUS U bubnuoreka [IOK
4 HEPaBEHCTBA. 16 1 https://m.edsoo.ru/7f
Hepasencrtpa 419d08
bubnuoreka [{OK
5 OyHKIUN 16 1 https://m.edsoo.ru/7f
419d08
YcIoBbe bubnuoreka [{OK
6 15 1 https://m.edsoo.ru/7f
MOCJIEI0BATEIHHOCTH 419408
IToBTOpEHNME,
oGoGmere bubmuoreka [{OK
7 ’ 18 1 https://m.edsoo.ru/7f
CI/ICTel\faTI/BaI_II/I}I 419408
3HAHHUU
OBIIEE KOJIMYECTBO 102 6
YACOB I10 [TIPOT'PAMME



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
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

