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HOACHUTEJIBHAS 3AIINCKA

AnreOpa sIBISICTCS OJTHUM U3 OMOPHBIX KYPCOB OCHOBHOI'O OOIIEro 00pa3oBaHus:
OHa oOecreynuBaeT U3y4YeHUE NPYTUX AUCIUIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
T'YMaHUTApPHOTO LUKJIOB, €€ OCBOCHUE HEOOXOAUMO JJIsl TPOIOIKEHUST 00pa30BaHUs U
B TOBCEAHEBHOHN >XM3HU. Pa3BuTHe y 0O0yd4aroluxcsi Hay4YHbIX MpPEACTAaBICHUNA O
MPOUCXOXKJECHUU M CYIIHOCTU alredpandeckux aOCTpakiui, Crnocode OTpakKeHHS
MaTeMaTU4YeCKONM HayKoW SIBJICHUW M TMPOIIECCOB B MPHUPOJEC U OOIIECTBE, POJIU
MaTeMaTU4YeCKOro MOJACIMPOBAHUS B HAYYHOM TO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
GbopMUPOBaHUIO HAYYHOTO MUPOBO33PECHUS M KAUECTB MBIILICHHS, HEOOXOIUMBIX JIJIs
ajlanTalu B COBpEMEHHOM IU(ppoBOM o01iecTBe. M3ydeHue anredbpbl obecreuynBaeT
pa3BuUTHE YMEHUs HAOIIOJaTh, CPaBHUBAaTh, HAaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUJICHUS, CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBHIBATH CBOU
JEUCTBHUST W BBIBOJIBI, (opMynupoBaTh yTBepxkacHUs. OcBoeHHME Kypca aireOpbl
obOecrieurBaeT pa3BUTHE JIOTUUECKOTO MBINLICHUS] OOYYaIOIMMUXCs: OHU HUCIOIb3YIOT
NEyKTUBHBIC ¥ WHIYKTUBHBIC pPAaCCyXJCHHUS, O0O0O0OIIeHHE U KOHKPETH3AIIMIO,
a0ctparupoBanne W aHajmoruto. OOydyeHue anreOpe mpeAmnosiaraeT 3HAYUTEITbHBIN
00BEM CaMOCTOSITEIIBHOW JEATeIbHOCTU OOYYaIOIINXCS, MOITOMY CaMOCTOSITEIIBHOE
pelIeHue 3a7a4 ABISeTCs peaanu3alnuen 1esITeIbHOCTHOTO MPUHIMIA 00 yYeHHUS.

B cTpykType mporpammbl ydeOHOTO Kypca «Anredpa» Ajis OCHOBHOT'O OOIIEro
o0pa3oBaHHs OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOJANYECKUE JIMHUU:
«Yucrna W BBIYUCIEHHS», «Airedpanueckue BBIpAXKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuMn». Kaxnas u3 3TUX comepKaTelbHO-METOANYECKUX JIMHUN
pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUYEHUSI Kypca, B3aUMOJICUCTBYS C JPYTUMHU
ero nuHUsSMU. B Xoxe wu3ydeHuss ydeOHOro Kypca OOyYaromuMmcs TMPUXOTUTCS
JIOTUYECKU PaCCyk IaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBs3U C
ATUM B TporpamMmy Yy4eOHOro Kypca «AnreOpay» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKHW, TPEACTaBIECHHBIE BO BCEX OCHOBHBIX pa3feiaax MaTeMaTUYeCKOTo
oOpa3oBaHUs W  CHOCOOCTBYIOIIIME  OBIQJACHUIO  OOYYAIONIMMHKCS  OCHOB
YHUBEpPCAJIBHOTO MaTeMaTU4yecKoro s3bika. (Conaep:KaTeabHOM UM CTPYKTYpPHOU
OCOOEHHOCTBIO Y4E€OHOTO Kypca «AnreOpa» SBISIETCS €ro HHTETPUPOBAHHBIN
XapaKkTep.

Conepxanue TUHUN «HHCIa U BBIYUCICHUSD CIY>KUT OCHOBOM IS JaIbHEUIIIETO
M3YYCHUS MAaTeMAaTHKH, CIOCOOCTBYET PAa3BUTHUIO y OOYYAIOIMIMXCS JIOTHYECKOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHUSI TMOJb30BaTbCAd aNrOPUTMAMHU, a TakKxKe
MPUOOPETCHHUIO MPAKTHYECKUX HABBIKOB, HEOOXOAMMBIX JJISl MMOBCEIHEBHON >KH3HHU.
Pa3BuTre MOHATUS O 4YKCIIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs CBA3AHO C
pallMOHATBLHBIMUA U UPPALMOHAIBHBIMY YK CIIaMU, (GOPMUPOBAHUEM NPEACTABICHUN O
JNEUCTBUTEIIBHOM 4YHUCJIE. 3aBEPIICHUE OCBOEHHS YHCIOBOM JIMHUM OTHECEHO K
cpeaHeMy o01ieMy 00pa3oBaHHUIO.

Conepxanue IByX aiareOpanyeckux JIMHUN — « AiareOpanuecKkue BbIpaXEHUs» U
«YpaBHEHUSI W HEPABEHCTBAa» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OO0YUYaIOIINXCS
MaTeMaTU4YeCKOro ammnapara, HEOOXOJUMOro JJisi pEIIeHUs 3aJad MaTEeMaTHKH,
CMEXKHBIX MPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4y. Ha ypoBHE OCHOBHOTO



oOmero oOpa3oBaHusl y4yeOHBIM MaTepuan TPyHNIUPYETCS BOKPYT PalMOHATBHBIX
BhIpakeHUU. Ausredpa JEMOHCTpPUPYET 3HAUCHUE MaTeMaTUKU Kak s3bIKa JJIs
MOCTPOEHUS] MaTEMAaTHUYECKUX MOJENEH, ONKUCaHUus MPOLECCOB U SBJICHHUN PEabHOTO
Mupa. B 3agaunm  o0yuyeHuss anreOpe BXOAAT TaKXKe JajbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO MBIIIJIEHUSI, HEOOXOAMMOTr0, B YaCTHOCTH, AJII OCBOEHHUS Kypca
nHpopMaTHKKU, U  OBJIQJICHHME  HABBIKAMU  JEAYKTUBHBIX  PaCCYXICHUHU.
[IpeoOpazoBaHue CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTUIO BOOOpPAKEHMUS,
CIIOCOOHOCTEH K MaTEMaTHYECKOMY TBOPYECTRBY.

Copnepxxanue (yHKUHOHATBHO-TPAPUUYECKON JIMHUM HAlEJIeHO Ha IOJydYeHue
oOydJaromuMucs 3HaHUN 0 (PYHKIUSIX KaK BaKHEUIIIEH MaTEeMaTHUUYE€CKON MOIECIH IS
ONMMCAHMSI U MCCIEIOBAaHUS PA3HOOOPA3HBIX NPOLECCOB M SABJICHUA B NPUpPOAE U
oOmectBe. M3ydyenne marepuana crnocoOCTBYET Pa3BUTHUIO Y OOyYarOUIUXCsl YMEHUs
UCIIOJIb30BaTh Pa3JInuHbIe BhIPA3UTENIbHbIE CPEICTBA SI3bIKA MATEMATUKH — CIIOBECHBIE,
CUMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKIAJ B (OpMUPOBAHME MPEICTaBICHHUN O
POJIM MaTEMATHUKHU B PA3BUTUHU IUBUIIN3AINHU U KYJIbTYPHI.

CornacHo yueOHOMY T1aHy B 7-9 Kiaccax u3ydaercs: yueOHbI Kypc « Airedpay,
KOTOPBIM BKJIIOYAET CJENYIOUIME OCHOBHBIE pasfeibl cojepxanus: «Yucina u
BBIUUCIICHUS», «AIreOpanyecKkre BBIPAKEHUS», «YPaBHEHUS U HEPABEHCTBA,
«Dynkiun». Ha u3ydenne ydeOHOro kypca «Anredpa» orBomutcs 306 yacoB: B 7
kiacce — 102 ygaca (3 yaca B Heneno), B 8 kiacce — 102 gaca (3 yaca B Heneno), B 9
ki1acce — 102 gaca (3 yaca B HEZIEIIO).

COJEPKXAHUE OBYUYEHUA
7 KJIACC

Yucia 1 BbIYHUCICHUS

JlpoOu OOBIKHOBEHHBIC W JIECATUYHBIC, TIEPEX0J OT OJHON (POpMBI 3amucH
npobeit k apyroul. IloHaTme panMOHAIBHOIO 4YHCJA, 3allCh, CpPaBHCHHE,
VOOpSAIOYMBAHUE  pAllMOHANBHBIX uucel. ApudmeTndeckue JEUCTBUS C
palMOHAIbHBIMU YKcliaMU. PellleHne 3amad u3 peajbHOM MPAKTUKU HAa YacTH, Ha
TPOOH.

Crenenb C HaTypaJbHbIM IIOKa3aTeJleM: OIpelelIeHHe, MpeoOpa3oBaHHe
BBIPKEHUI HA OCHOBE OMpENeNIeHus, 3amnch 0onbmmx yucen. [IponenTsl, 3anuch
MPOLIEHTOB B BUJE ApOOU U JIpOoOU B BHUJE MPOLEHTOB. Tpu OCHOBHBIC 3aJaud Ha
MPOLIEHTHI, PEIICHHE 3a]]a4 U3 PEaTbHON MPaKTUKH.

[IpumeHeHne TOPU3HAKOB JCIUMOCTH, PA3JIO0KEHHUE Ha  MHOXHUTEIH
HaTypaJIbHBIX YUCET.

Peanbuble  3aBHUCMMOCTH, B TOM 4uclie TmpsMas W oOparHas
MPONOPIMOHAIBHOCTH.

Auredpanyeckue BbIpasKeHUs!

[IepemeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHHUS C MEPEMEHHOU. JomycTrmbie
3Ha4YeHUS nepeMeHHbIX. [IpecTaBienue 3aBUCUMOCTH MEX/1y BEJIMUMHAMU B BUJIE
dbopmynsl. Beruucnenus no ¢popmynam. [IpeobpasoBanre OyKBEHHBIX BhIpaXKEHUH,
TOXJECTBEHHO pAaBHbIE BBIPAXKEHMS, TMpaBwia mpeoOpa3oBaHUS CYMM U



MPOU3BEACHUI, MPAaBUIIA PACKPBITUS CKOOOK U MPHUBEACHUS MOJOOHBIX ClIaraeMblX.

CBOIICTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

OpnHowreHsl 1 MHOTOwIeHbl. CreneHp MHOrowieHa. Cl0KeHHEe, BBIYUTAHUE,
YMHOXEHHUE MHOIOWICHOB. DOpMyJbl COKpPAIIEHHOIO YMHOXKEHMA: KBajpar
CyMMBI M KBajpaT pasHocTh. Popmysa pa3sHOCTM KBaaparoB. PaszmoxeHue
MHOT'OWIECHOB HA MHOXHUTEIIHN.

YpaBHeHUsS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHUA, IpaBUiia MpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCUJIBHOCTH YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOW MEPEMEHHOM, YHCIO KOPHEH JIMHEWHOIO
YPaBHEHHUs, pEIIEHHWE JIMHEWHBIX ypaBHEeHHI. COCTaBlI€HHWE YpPaBHEHUH IIO
YCIIOBUIO 3a7jauu. Pelienre TeKCTOBBIX 3a/1a4 ¢ IOMOIIBI YPaBHEHUM.

JluneitHOe ypaBHEHHUE C JABYMs NEepeMEHHbIMU U ero rpaduk. Cuctema AByX
JIMHEMHBIX ypPaBHEHUW C JBYMsS I[EPEMEHHBIMU. PemieHue cucrteM ypaBHEHUU
Ccroco0oM TMoACTaHOBKH. [IpuMmepbl perieHusi TEKCTOBBIX 3aJad C IMOMOIIBIO
CHUCTEM YPABHECHUM.

DyHKUUMA



Koopaunara Toukn Ha npsitMmoil. YucnoBsle TpOMeEKYTKU. PaccTostHue Mexny
JIBYMsI TOYUKaMU KOOPAWHATHOM MPAMOM.

[IpsimoyronbHasg cuctema koopauHat, ocu OX u Oy. Abcuucca U opauHara
TOUYKHM Ha KOOpJAMHATHOH muiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Urenne rpadukoB peanbHbix 3aBucumocTeil. Ilonsatue ¢ynkuun. I'paduk
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @ynkuus, e€ rpadux. ['paduk Gynkunu
y = |X|. I'paduueckoe pelieHue TUHEHHBIX YpPaBHCHUHW M CUCTEM JIMHEWHBIX
YPAaBHEHUM.

8 KJIACC

Yucia v BBIYMCTCHUS

KBampatHeiii kopeHb u3 uyucia. [lonste 00 uppalMoOHAIHLHOM 4YHUCIE.
JlecaTuunble TPUOIMKEHUsI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHIECKUX
KBa/IPAaTHBIX KOPHEW U UX NMPUMEHEHHUE K MPeoOpa30BaHUIO YUCIIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSIM. [[€MCTBUTEIIBHBIE YHCIIA.

CrteneHb C 1ENbIM MoKa3zaTeaeM U e€ cBoiicTBa. CTaHapTHAs 3alKUCh YUCIIa.

AJire0panyvecKue BbIpasKeHUs

KBagpaTHplii  TpEX4WsieH, pa3loKEHHE KBaJApaTHOrO TPEXWIEHAa  Ha
MHOHUTEIH.

Anrebpanueckass JpoOb. OCHOBHOE CBOWCTBO aireOpanueckod JapoOwu.
CnoxxeHue, BBIYMTAHHE, YMHOXXEHHE, [I€JICHUE aireOpanyeckux ApooOeil.
PanronanbHbie BRIpOXKEHHS U UX IPE0Opa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, QopMyna KOpHEH KBaJIpaTHOTO  YpaBHCHHS.
Teopema Buera. Pemienue ypaBHEeHUI, CBOASIIIUXCS K JIMHEMHBIM M KBAJAPATHbBIM.
[IpocTeiimme qpoOHO-paMOHATBHBIC YPAaBHEHHUS.

I'paduueckas mHTEpHpeTanys ypaBHEHUN C ABYMsI NMEPEMEHHBIMU U CUCTEM
JIMHEMHBIX YPAaBHEHUW C JBYMs II€peMEHHBIMH. [IpuMepsl pelieHus CucTem
HEJIMHEWHBIX YPaBHEHUM C IByMsI IEPEMEHHBIMH.

Pemmenue TeKCTOBBIX 337124 aNreOpandeckKuM CIIoCOOOM.

HUucnoBble HEpaBEHCTBA U UX CBOKMCTBA. HepaBeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM.
CucTembl JIMHEIHBIX HEPABEHCTB C OJTHOM EPEMEHHOM.

DyHKIUN

[Torsitne ¢yakmuu. OOnacTh OMpeneNeHrus W MHOXKECTBO 3HAYCHHM
bynkiuu. CriocoObl 3amanus QyHKITHAA.

I'paduk ¢pynkiuu. Yrenune cBoiictB pyHkuu no e€ rpaduky. [pumepsi
rpauKoOB PyHKIIHMI, OTpakalolUX pealbHbIE POLIECCHI.



OyHKIKMK, OINMHUCHIBAIOIIME TNPSIMYI0O W OOpaTHYIO IPOIOPIHUOHAIBHBIC
3aBHCHMOCTH, HX rpaduku. OyHkuun Y = X2, y = X3, y = Vx, y=|X|. ['paduueckoe
pellIeHnE YPABHEHUMN U CUCTEM YPAaBHECHUM.

9 KJIACC

Yuciia v BbIYUCTCHUS

PanmionanbHbie uncna, UppalMoOHAIBHBIC YMCIia, KOHEUHbIE U OCCKOHEUHbIE
JeCATUYHBbIE APpOOU. MHOXKECTBO EUCTBUTEIBHBIX YUCEN, IEUCTBUTEIbHbIC YHCIIA
KaKk OECKOHEUHbIE JeCATUYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEK1y MHOKECTBOM JIEICTBUTENBHBIX YUCEN U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JICUCTBUTENBHBIX 4YHUCEN, apu@MeThuyeckue JEeUCTBUS C
JNEUCTBUTEIbHBIMU YHCIIAMM.

Pa3Mepbl 0OBEKTOB OKpPYXKAIOIIETO MHpPa, IUTEIBHOCTh MPOIIECCOB B
OKPYKaoIIEM MUPE.

[TpubnmxEHHOE 3HaUCHWE BEIMYMHBI, TOYHOCTh puOMKeHus. OKpyrieHue
yuces. [Ipukuika v olleHKa pe3yIbTaTOB BHIYMCICHUIA.

YpaBHeHUs U HEPABEHCTBA

JluneitHoe ypaBHeHue. PelieHue ypaBHEHWH, CBOASIIUXCA K JIMHECUHBIM.

KBagpaTHoe ypaBHeHue. PenieHue ypaBHEHUH, CBOJSAIINUXCS K KBaJIpaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pemieHus ypaBHEHUN TPEThEU U YETBEPTOU
CTEINEHEW pa3I0oKEHUEM Ha MHOKUTENH.

Pemenue npoOHO-pallMOHATBHBIX YpaBHEHMH. PereHue TEKCTOBBIX 3aaad
anredpandyeckiuM METOJIOM.

VYpaBHeHue ¢ AByMs NEpeMEHHbIMH M ero Tpaduk. Pemenue cuctem AByx
JIMHEWHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMU. PelieHne cucTem JByX YpaBHEHU,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoi cremeHW. [ 'paduueckas
UHTEpIpPETALUs CUCTEMbI YPABHEHUN C IByMsI IEPEMEHHBIMH.

Pemmenue TeKCTOBBIX 33124 anreOpandecKuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne MHENHBIX HEPAaBEHCTB C OJHOM IEpEMEHHOW. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOW MepeMeHHOW. KBagpaTHble HEpaBEHCTBA.
I'paduueckass wHTEepmpeTanus HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMHU.

DyHKIUA

KBagpartnunas ¢hynkmnwms, e€ rpaduk u cBorictsa. [Tapabomna, KoopIuHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MApaOOJTbI.

Ipaduxu Gpyrxmmit: Y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X| u ux
CBOMCTBA.

YucaoBbie MOCAEI0BATEIbHOCTH U IIPOrPeCcCUM

[ToHATHE YMCITOBOW TMOCIENOBATEIBHOCTH. 3aJaHUE MOCJIEA0BATEIbHOCTH
peKyppeHTHOI hopmyol u popMysioit N-ro uieHa.



Apudpmernyeckas U reomerpuueckas nporpeccur. PopMynbl N-ro YiieHa
apu(PpMETUIECKON U T€OMETPUYECKON MPOTrPECCUil, CyMMbI IIEPBBIX N YJIECHOB.

N300pakeHne WIEHOB apU(PMETUYECKOM M TE€OMETPUUYECKON Mporpeccui
TOYKAMU HAa KOOPAWHATHOW IIIOCKOCTHU. JIMHEWHBIN M 3KCIIOHEHLUAIBHBIN POCT.
Ci1oKHBIE IPOLIEHTHI.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PpPe3yabTaThl OCBOCHHUS IPOTrpaMMbl  Y4eOHOTO Kypca
«AnreOpa» XapaKTepU3yIOTCS:

1) naTpHoTHYecKOe BOCIIMTAHHE:

NPOSBICHUEM MHTEpeca K TPONUIOMY U  HACTOSIIEMY POCCHHCKOH
MaTEMaTUKHA, IICHHOCTHBIM  OTHOIICHHEM K  JIOCTHXKCHHUSAM  POCCHUHCKHX
MaTEMaTUKOB ¥ POCCHUICKON MaTeMaTHYeCKOW IIKOJIbI, K HCIOJb30BAHHIO 3THUX
JTOCTHXKEHUH B APYTUX HayKax U MPUKIAIHBIX cepax;

2) rpaaaHCcKoe U TyXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN rpak/laHWHA W peallu3allii ero
npaB, TMPEACTAaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (YHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakIaHCKOro odiiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKACHHIO dTHYECKUX MPOoOJIeM, CBSI3aHHBIX
C TPAKTUYECKUM TMPUMEHEHHEM JOCTHKEHUW HayKd, OCO3HAHHWEM BaXKHOCTHU
MOPaJTbHO-3TUYECKUX IPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) Tpy/10BO€E BOCIIUTAHHE:

YCTAaHOBKOW Ha AaKTUBHOE Yy4YyacTHE B PEIIEHWU TMPAKTHYECKUX 3a/1ad
MaTEeMaTUYeCKON HaNpaBICHHOCTH, OCO3HAHHEM BAXXHOCTH MAaTEMaTHYECKOTO
oOpa3oBaHHs Ha TMPOTSHKEHUHM BCEH JKM3HU IS YCHENIHOW MPOQeCCHOHATBHON
JESTENBPHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAaHHBIM BHIOOPOM U
MOCTPOCHUEM WHANBUIYAIBHON TPACKTOPUH 00pa30BaHUs U KU3HEHHBIX TIIAHOB C
Y4E€TOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) acTeTHYeCKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K OMOIIMOHATLHOMY H  ACTETHYECKOMY BOCHPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lay, PEIICHUH, PACCYKICHUH, YMEHUIO BHUJCThH
MaTeMaTHYeCKrue 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT 0 TIO3HAHMS

OpUEHTAIMeld B JIEATCTLHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHUTHs YEJIOBEKA, MPUPOJILI U
oOmecTBa, MTOHUMAHUEM MAaTeMAaTHYECKOW HAyKW Kak c(epbl 4YeIoBEeUeCKOU



NEATENBHOCTH, 3TANOB €€ Pa3BUTUA M 3HAYMMOCTH JJISI PA3BUTHUS LUBUIU3ALUH,
OBJIQJICHUEM SI3bIKOM MAT€MAaTUKU U MATEMAaTHUYECKOW KYJIbTYpPOH KaK CpeICTBOM
MO3HAHUSI MHPA, OBJAJCHHEM MPOCTEHIIMMHU HABBIKAMU HCCIEI0BATENBCKOMN
NEATEIbHOCTH;

6) ¢u3myeckoe BocnuTaHHe, (OPMHPOBAHHE KYJIbTYPbl 3I0POBbA H
IMOLMOHAJIBHOI0 0J1ArOIOJIy UM

FOTOBHOCTBHIO TMPHUMEHATh MATEMAaTHYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0pOBbs,  BEAEHMsS]  340pOBOro  obpa3za KU3HU (300pOBOE  IHUTaHUE,
cOaaHCUPOBAHHBI pPEXUM 3aHATUM U OTIbIXa, peryysipHas Quznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA pehIEKCUHU, TMPU3HAHUEM CBOETO
paBa Ha OMIMOKY M TaKOTO K€ MpaBa IPyroro 4eioBeKa;

7) 3KOJIOrMYeCKoe BOCIUTAHNE:

OpHUEHTAllMEN HA TPUMEHEHUE MATEMATUYECKUX 3HAHUU JJIsl pEIICHUd 3a7a4
B 00JIaCTHU COXPaHHOCTH OKpPY>KaIOIIEeW Cpenbl, IMJIAHUPOBAHUS TOCTYNKOB W
OLICHKH HMX BO3MOXHBIX IOCIEACTBUI ISl OKPYXKarOUIEHd Cpeabl, OCO3HAHUEM
rJI00AJIBHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM U MyTel UX pelIeHUs;

8) amanTamusi K U3MEHAOIMMCS YCJIOBHSIM CONMAJILHOW M MPHPOTHOWM
cpeabl:

TOTOBHOCTBIO K JEWCTBUSIM B YCJIOBHUSAX HEOINPEIEIEHHOCTH, IMOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHHE YYUThCSA Yy APYTUX JIOACH, MpUOOpeTaTb B COBMECTHOW NEATEIbHOCTU
HOBBIE 3HAHMS, HABBIKM U KOMIIETCHI[UU U3 OIbITA JPYTUX;

HEOOXOJUMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHWUW, B TOM 4YHUCIE
dbopMynHpoOBaTh UIEU, TIOHATUSA, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JC(QUIUTHI COOCTBEHHBIX 3HAHUW W
KOMIIETEHTHOCTEH, IUIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CUTYalluio, BOCIHPHUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMMIA KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE PEIICHUS W JCHUCTBUA, (HOPMYIUPOBATH U OIICHUBATH PUCKU H
MOCJIC/ICTBUSA, POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC YYeOHbIE 1eCTBUA

ba3oBble JJoruyeckue JeMCTBUA:

e BBIIBJISATh U XapaKTEPHU30BaTh CYHNIECTBEHHBIE MPU3HAKK MaTEMaTUYECKUX
O0OBEKTOB, MOHATHM, OTHOLICHUN MEXIY MOHITUSAMU, (HOPMYITUPOBATH
OmNpeNesiecHUs]  TMOHSTHUM, yCTaHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJIaccupuKauu, OCHOBAaHHUS i OOOOILIEHHS] M CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;



BOCIPUHHMMATh, (POPMYIUPOBATb M  NPeoOpPa3OBBIBaTh  CYXKJCHUSA:
YTBEPJUTEIbHbIE W OTPULATEIbHBIC, €JUHUYHbIC, YAaCTHbIE M OOIIUE,
YCIIOBHBIE;

BBISIBJISITh ~ MAaT€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
npoTuBopeunss B (akTax, AAHHBIX, HAOJIOJEHUSAX U YTBEPKICHUSX,
npenjaratb ~ KpUTEpUU s BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUYHNIL;

JienaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUECHUHN 110 aHAJIOTHH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKIECHUHN (TIPSMBIE U OT
IPOTUBHOI0), MPOBOJAUTH CAMOCTOATEIBHO HECIOXKHBIE JI0Ka3aTEeIbCTBA
MaTeMaTU4YeCKuX (PaKTOB, BBICTpPAUBATH APTYMEHTAIIMIO, TPUBOJUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,
BbIOMpaATh Croco0 pemieHus yuyeOHOW 3aJayuu (CpaBHHUBATh HECKOJIBKO
BApMAHTOB pelIeHUs, BbHIOMpaTh Hauboee TMOAXOASIIMN ¢ y4€ToM
CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKe AeHCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK WCCIICIOBATEILCKUM WHCTPYMECHT TO3HAHUS,
(GopMyTUpPOBaTH BOIPOCH], (UKCHUPYIOIIHME TPOTUBOPEUUE, MPOOIIEeMy,
CaMOCTOSITETTLHO YCTaHABIIMBAaTh HWCKOMOE U JaHHOE, (OpPMHpPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIUI0, MHEHHE,

NPOBOJIUTH 10 CAMOCTOSITEIBHO COCTABIICHHOMY IUIaHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJNBINIOE  HCCIEJAOBaHUE  TI0 YCTaHOBIICHUIO
0COOEHHOCTEH MaTeMaTHYECKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXITy CO0O0ii;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIIECHHS M BBIBOJIBI IO pe3yJibTaTam
NPOBEACHHOTO HAOJIIOJICHUS, WCCIICIOBAHMS, OIEHUBATH JOCTOBEPHOCTH
MOJTYY€HHBIX PE3YJIbTATOB, BRIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATH
MIPEIIOIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh M M30BITOYHOCTH WH(OpMaIuu, JaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4H;

BBIOMpATh, aHANIM3UPOBATHh, CHUCTEMATU3UPOBATh W WHTEPIPETUPOBATH
WHGOPMAIINIO PA3IMYHBIX BUIOB U (DOPM MpPEICTABICHUS;

BbIOMpaTh (QopMy TpeAcTaBieHHS HWH(DOpMAMM ©W WUIIOCTPUPOBATH
pemraemMbie 3aJadd  CXeMaMH, JIuarpaMMam#, HWHOW Tpadukol W uX
KOMOWHAIIMSIMU,

OIICHWBATh HAAEKHOCTh WH(OpPMAIUK TO KPUTEPHSIM, TPEITI0KCHHBIM
yUUTEIIEM WIH CPOPMYITHUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHHKaTHBHLIe YHHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂi



BOCHPUHMMATh W (OPMYIHpPOBAaTH CYXKIEHUS B COOTBETCTBUM  C
YCIOBUSMH U LEISMU OOILEHHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M IMUCBMEHHBIX TEKCTaX, IaBaTh MOSICHEHHUS I10
XOJly pELICHHMS 3a/1a4l, KOMMEHTHPOBATD ITOJYyYECHHBIN PE3YJIbTaT;

B X0JIe 00CYXJEHHs 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIA€MOI TEMBI,
npo0OsieMbl, peraeMoi 3aJ1auu, BBICKa3bIBATh MJI€U, HAIIEJICHHbIE HAa TIOUCK
pEelIeHnsl, COMNOCTABIISITh CBOU CYXKICHHS C CYXKACHUSIMH JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYXUBaTh pa3JIMYUE€ U CXOJICTBO MO3UIIMMA, B
KOppeKTHOU (hopme hopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHHUS;

OPEACTABIATh  PE3YJbTaThl  pEIIEHHUs  3aJayd,  JKCIIEpUMEHTA,
UCCIICJIOBAHUSA,  IIPOEKTa,  CaMOCTOSITENbHO  BBIOMPATH dbopmar
BBICTYIIJIEHUS C YYETOM 3aja4 MPE3EHTALMU U 0COOEHHOCTEN ayAIUTOPHH;

NOHUMAaTh WM  HCHOJbB30BaTh  IPEUMYILIECTBA  KOMaHJIHOU u

WHAVUBUAYATLHONH pabOThl TNPH PEIICHHH YYeOHBIX MaTEMaTHYCCKUX
3ajad;

NPUHUMAThH 1ICJIb COBMECTHOM JICATEILHOCTH, IJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOW pabOTBI, paclpeaesiaTh BHUALI paldOT, JOTOBapHUBATHCH,
o0CyXJ1aTh TIPOIECC M PE3yJIbTaT pabOThI, 0000IaTh MHCHHS HECKOJIbKHX
JIFOIeH;

y4acTBOBaTh B TPYNNOBBIX ¢opmax paboTel (0OcykaeHus, oOMeH
MHEHUSIMH, MO3TOBBI€ IITYPMbl M JPYTHUE), BBIMOJHATH CBOIO YacCTh
paboThl M KOOPJIUHUPOBATH CBOM JICUCTBUS C IPYTUMU WICHAMHU KOMaH/IbI,
OLICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyITHPOBAHHBIM YUYaCTHUKAMHU B3aHUMOICHCTBHSI.

PerynsiTuBHbIe YHMBepcaJbHbIEe YueOHbIe JelicTBUSA
Camoopranusanus:

CaMOCTOSITEILHO COCTaBJIAThH IJIaH, aJITOPUTM pEHICHMS 3aJaud (WJIH €ro
9acTh), BBIOMpATh CIOCOO PEIICHHS C y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YI€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTpOJIL, AMOIMOHAJIbHBIN NHTEJIJIEKT:

BJIQJIETh CIOCOOAMH  CaMOMPOBEPKH, CAMOKOHTPOJS TMpolecca |
pe3yJibTaTa pelIeHUsI MATEMAaTHYECKOW 3a/1a4H;

NPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IPH PEIICHUU
3a7]a4d, BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, HAMICHHBIX OMTMOOK, BHISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTU IMOCTABICHHOW LEIU
U YCIIOBUSIM, OOBSICHITh MPUYUHBI JOCTUKEHUSI WIN HEIOCTUXKEHHUS 11eJIU,
HaxoJIUTh OLIMUOKY, 1aBaTh OLICHKY NPUOOPETEHHOMY OTIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOydenuss B 7/ KJjacce OOYYalOIIMICS MOMYYUT CIEAYIOIINE
MIpeAMETHBIE PE3YJIbTATHhI:

Yuciia v BbIYUCICHUS

BoinonHsATh, coueras YCTHbIE U MHChbMEHHBIC MNPUEMBI, apuPpMeTUYECKUE
JNENUCTBUS C PAIMOHAIBLHBIMU YUCIIAMU.

HaxonuTh 3HaYeHUs] YHUCIOBBIX BBIPAKEHUN, MPUMEHATH Pa3HOOOpa3HbIC
crocoObl U MPUEMBI BBIYUCIICHUS 3HAYCHUN APOOHBIX BBIPAXEHUMU, COACpPKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexonuth OT ofHOM (OPMBI 3amucu 4yuces K apyrod (mpeoOpa3oBbIBATH
JECATUYHYI0 JIpoOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYH) B JCCATUYHYIO, B
YaCTHOCTHU B OCCKOHEYHYIO AECATUYHYIO IPOOH).

CpaBHUBATH U yIOPAI0YMBATH PAIIMOHAIBHBIC YHCIIA.

OKpyrisTh yucna.

BBIMOTHATh TPUKUJIKY U OIIEHKY Pe3yiibTaTa BBIUUCICHHM, OIICHKY 3HAYCHUN
YUCJIOBBIX BbIPAXKEHUW. BBIMOIHATH AEHCTBUA CO CTENEHSIMU C HATYpajJbHBIMU
MOKa3aTESIMHU.

[IpuMeHATP TpU3HAKH  JEJIUMOCTH, pa3lOKEHHE  Ha  MHOXHUTEIU
HATypAJIbHBIX YUCEI.

Pemiath npakTHKO-OPUEHTHUPOBAHHBIE 3aJayd, CBSI3aHHBIE C OTHOLIEHHEM
BEJIMYUH, MPONOPUUOHAIBHOCTHIO BEJIMYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabpTaThl pEeUICHUs 3aJa4 C YYETOM OTPAaHUYEHHUN, CBA3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AsireOpanyeckue BbIpasKeHUsI

Hcnonb3oBaTh anreOpandecKkyl0 TEPMUHOJIOTHIO M CUMBOJHKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUS y4eOHOTo MaTepuara.

Haxonute 3HaueHUs: OYKBEHHBIX BBIPDOKCHHH MPH 3aJlaHHBIX 3HAYEHUSIX
MIEPEMEHHBIX.

BeimonuaTe  mpeoOpa3oBaHMsT — LEJIOTO  BBIPAKEHWS B~ MHOTOWICH
MIPUBEACHUEM TIOJIOOHBIX CIIATa€MbIX, PACKPBITUEM CKOOOK.

BbINOnHAT yMHOXKEHUE OJIHOWIEHA Ha MHOTOWIEH W MHOro4YwleHa Ha
MHOTOYJICH, TPUMEHSTH (DOPMYJITBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

Ocy1iecTBasATh Pa3jI0KEHUE MHOTOWICHOB Ha MHOXKHUTEIM C MOMOIIbIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXHUTENS, TPYNIUPOBKUA  CIAraeMbIX,
npuMeHeHUs1 (POPMYJT COKPAIIEHHOTO YMHOKECHHUSI.

[IpumMensTh npeoOpa3zoBaHKsi MHOTOWICHOB JUIsl PEUICHUS PA3IUYHBIX 3a7ad
13 MaTEMAaTHUKHU, CMEKHBIX MPEJIMETOB, U3 PEATbHOUN MPAKTUKHU.



Hcnonp30BaTh CBOMCTBA CTENEHEH C HATYypaJbHBIMH IIOKA3aTEISAMM JUIS
npeoOpa3oBaHus BhIPAKECHUI.

YpaBHeHUsS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOW NEPEMEHHOM, NPUMEHsS IpaBuia
Iepexoia OT UCXOAHOTO YPaBHEHUS K PAaBHOCWIBHOMY eMy. [IpoBepATs, ABISETCS
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

[IpumensTh rpaduyeckue METObl IPU PEIICHUH JIMHEWHBIX YPABHEHUM U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map YKCEN, SABISIOUIMXCS PELICHHUEM JUHEHHOTO
YpaBHEHHUS C IBYMS IIEPEMEHHBIMHU.

Ctpoutrh B KOOPAMHATHOM IUIOCKOCTH TpaduK JIHMHEHMHOro ypaBHEHUS C
JIBYMsI TEPEMEHHBIMHU, MOJB3YyACh TpadUKOM, NPHUBOJIUTH MPUMEPHI pPEIICHUs
YpaBHEHHS.

PemaTth cucteMbl IBYyX JIMHEWHBIX YPAaBHEHUH C JIByMsl IEPEMEHHBIMU, B TOM
quclie rpauuecku.

CocraBiAiTh W pewiaTh JIMHEMHOE YpPAaBHEHUE WA CUCTEMY JIMHEHHBIX
YpPaBHEHUW 110 YCJIOBHUIO 3aJadyd, WHTEPHPETUPOBATH B COOTBETCTBHUH C
KOHTEKCTOM 3a/1a4y MOJTYYEHHBIA pe3ysbTar.

DOyHKUUMA

N3006paxkaTh Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KU, UHTEPBAJIbI, 3aIIUCHIBATh YNCIOBBIE TPOMEKYTKH Ha
anredpanvyecKkoM si3bIKe.

OTtMeuaTh B KOOPJAWHATHOW IUIOCKOCTA TOYKHU IO 3aJaHHBIM KOOpJWHATAM,
CTpouTh rpaduku TMHEHHBIX QyHKUUNA. CTpouTh rpaduk QyHKIUU Y = [X|.

OnuceiBaTh € TMOMOIIBIO (GYHKIUNA HW3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BPEMS, pACCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTb,
IIPOU3BOIUTEILHOCTD, BpeMs, 00bEM pabOTHI.

Haxoauts 3HaueHne QyHKIMUU [0 3HAUEHUIO €€ apryMeHTa.

[TorumaTe rpadudeckuil cmocod MpeACTaBICHUS W aHamu3a WHGOpPMAIINH,
U3BJIEKaTh U UHTEPIPETUPOBATH UH(POPMAIIHIO U3 TPAPUKOB PeasIbHBIX MPOILIECCOB
Y 3aBUCHMOCTEM.

K xonmy oOyuenus B 8 KJjacce o0Oyd4arolmuMiCs TMOJTYyYUT CICAYIONINE
IIPEIMETHBIE PE3YJIbTATHI:

Yucua v BbIYHUCICHUS

Hcnonp30BaTh HadaJIbHbIE IMPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
quCeJl JUIsl CPABHEHHUS, OKPYTJIEHUSI M BBIYUCIEHUI, N300pa)xaTh 1E€HCTBUTEIbHBIE
YHUCJ1a TOYKAMU Ha KOOPAUHATHOU MPSIMOM.

[IpumeHsATs TOHATHE apU(METUUYECKOrO0 KBAJAPATHOIO KOPHs, HAaXOJWUTh
KBaJpaTHbIE€ KOPHHU, UCIOIb3Yysd MPU HEOOXOAMMOCTH KaJIbKYJSTOP, BBINOJIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJAEPXKAIIMX KBaJApaTHbIE KOPHH, HCHOJIb3Ys
CBOWCTBA KOPHEM.



Ncnonw3oBaTh 3anucu OOJBIIUX U MaJbIX YHUCEN C MOMOIIBIO JIECITUYHBIX
npoOeii u crenenelt yucia 10.

AJireOpanydecKue BbIpasKeHHUS

[IpuMeHAT, TOHATHE CTEMeHW C IeJBIM  TOKa3aTelIeM, BBITIOIHATH
npeoOpa3oBaHus BRIPAKEHUH, COIEPIKALTUX CTEIIEHHU C LIEJIBIM MTOKa3aTesIeM.

BBIIOJIHATE TOXKIECTBEHHBIC TPEOOPa30BaHUs PAIlMOHATBHBIX BBIPAKECHUN
Ha OCHOBE MIPaBUJI ACHUCTBUI HaJ MHOTOYWICHAMHU U AJITeOPANYECKUMHU APOOSIMH.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOXKHUTEIU.

[TpumeHsATs MpeoOpa3oBaHMsl BEIPAXKCHUN JIUTS PEIICHUS Pa3IMYHBIX 33]1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEJAMETOB, U3 peaTbHOU MPAKTUKH.

YpaBHeHUsI U HEPABEHCTBA

Pemate JMHElWHBIC, KBaJpaTHbIC YpaBHEHUS W PAIMOHAJILHBIC YpaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIByX YPaBHCHHH C JIByMs IIEPEMCHHBIMHU.

[TpoBOIUTE MpOCTEHIIINE UCCACAOBAHMS YPABHCHHH M CUCTEM ypPaBHCHHM, B
TOM YHUCJIC ¢ IPUMCHEHUEM rpadUuECKUX MPECTaBICHUH (yCTaHABIMBATh, UMEET
U ypaBHCHUE WIM CHCTEMa YPaBHEHHH pEIICeHMs, €CIM UMEET, TO CKOJIbKO, U
npouee).

[TepexonuTth OT ciioBeCHOM (HOPMYIUPOBKH 3a7a4uu K €€ anrebpandeckoit

MOJIETM C TIOMOIIBIO COCTaBJICHHUS YpaBHEHUS WJIM CHUCTEMbl YpaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJYYSHHBIN pe3ysbTarT.

[IpyuMeHsATh CBOMCTBAa YHCIOBBIX HEPABEHCTB JJIA CPaBHEHUS, OIICHKH,

peniaTh JTMHEeWHbIE HEPABEHCTBA C OJHOM MEPEMEHHON U WX CUCTEMBbI, JaBaTh
rpauyuecky0 WUTIOCTPALlMI0O MHOXKECTBA PEIIEHWH HEpPaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKUUMN

[lonumaTe ¥ HUCMONB30BATh (PYHKIIMOHAIBHBIEC TOHATHS W S3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O3HAYEHMs), OMPENEATh 3HAUCHHE (PYHKIUMU IO 3HAYCHUIO
apryMeHTa, OnpeaessaTh CBOMCTBA (QYHKIINH 10 €€ rpaduKy.

Ctpoutsb rpaduku dMeMeHTapHBIX QYHKIIUN BUA!

y =kix, y =x2, y = x3,y = [x, y = VX, OIHCBHIBaTh CBOWCTBa UYHCIOBOIL
bynkiuu o €€ rpaduky.

K xonmy oOyuenus B 9 Kjacce 0Oyd4arolmuics TMOJTYyYUT CICAYIONINE
MPEIMETHBIE PE3YJIbTATHI:

Yucua v BbIYHUCICHUS

CpaBHUBATh W YMOPSJOYMBATH PAIMOHAIBHBIC W HPPAIMOHAIBHBIE YHCIIA.

BeimonaaTs apudmMernueckue ASHCTBUS C pallMOHAIBHBIMUA YHCIIAMH,
couetass YCTHbIE W TIUCBMEHHBIE TPUEMBI, BBITIOJHATh BBIYUCICHHUS C
UPpaAMOHATHFHBIMHA YHCIIAMHU.

HaxomuTe 3HaueHus CTENeHEW C MNEeIbIMU [OKa3aTeasIMU W KOpHEH,
BBIYHCIISTh 3HAYCHHSI YACTIOBBIX BBIPAYKCHHIM.



OKpyIJisITh I€MCTBUTENBHBIE YHWCIA, BBINOJHATh MPUKUAKY pe3yJbTraTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUsS U HEPABEHCTBA

Pewate sMHEHBIE M KBaApaTHBIE YPAaBHEHUS, YPABHEHMS, CBOJSILUECS K
HUM, IPOCTEHIINE APOOHO-PALIMOHATIBHBIE YPABHEHUS.

Pemate cucremsl ABYX JIMHEHHBIX YPaBHEHUH C JBYMs I[EPEMEHHBIMU U
CUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OHO YPAaBHEHUE HE SIBIISIETCS JTUHEHHBIM.

Pemiate TekcToBblE 3amauu  ajreOpandeckuM CIocoOOM C  TIOMOIIbIO
COCTaBJIEHUSI YPABHEHUS WUJIM CUCTEMBI IBYX YPABHEHUH C JBYMS IEPEMEHHBIMHU.

[IpoBOAUTE MpOCTEHIINE HUCCIECIOBAHNUS YPABHEHUM M CUCTEM YPAaBHEHUU, B
TOM YHUCJI€ C MPUMEHEHUEM rpadUyecKux MpeacTaBieHuil (ycTaHABIUBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHHUHN PEIICHUS, €CIH HMEET, TO CKOJIBKO, W
npouee).

Pemate nuHelHbIE HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, H300pakaTb
pelIeHrne HEPAaBEHCTB Ha YHMCJIOBOW NPSIMOM, 3alMCHIBATh PELICHHUE C MOMOIIBIO
CHUMBOJIOB.

Pemlatb  cuctemMbl  JTMHEHHBIX  HEPABEHCTB, CHCTEMBl  HEPAaBEHCTB,
BKJIIOUAIOIIME KBaJ[paTHOE HEPABEHCTBO, H300pa)kaTh pEHICHUE CUCTEMBI
HEPABEHCTB Ha YUCIIOBOU IPSIMOM, 3aIIMCHIBATh PELICHHUE C IIOMOLIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPU PELICHUU PA3JIMYHBIX 3a/1a4.

DOyHKUUA

PacriozHaBath (yHKIMM W3y4eHHBIX BHIIOB. [loka3biBaTh CXeMaTHUECKH

pacIoioKeHHe Ha KOOPAWHATHOM MIIOCKOCTH rpadukoB GyHKIui Buma: y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢, y=x3,y=1vx, y = |X|, B 3aBHCHMOCTH OT
3Ha4YeHUH KOA(PHUIIUESHTOB, ONUCHIBATh CBOMCTBA () yHKITHIA.

Crpouth u u300paxkaTh CXeMATHYECKU TpaPUKH KBaIpPaTUUHBIX (YHKIIUH,
OIMMCHIBATH CBOMCTBA KBAAPATUYHBIX (DYHKIIHH MO WX Tpaduxam.

PacrioznaBaTh kBajipaTU4HyI0 (QYHKIHUIO IO (GOpMYIIe, MPUBOIUTH TPUMEPHI
KBaIpaTUYHBIX QYHKIIUNA U3 peaTbHOU KU3HU, QUZHKHU, TEOMETPHH.

YmncJioBbIE MOCIEA0BATEIHbHOCTH M NIPOTrPecCcHn

PacrioznaBaTh apupMETHYECKyI0 M TEOMETPUUYECKYIO TPOTPECcCHd  TpHU
pa3HbIX Crloco0ax 3aJaHus.

BbINONHATH  BBIUMCIAEHHUS C  HCHOJIb30BaHWEM (GopMyl N-ro  4jeHa
apuPMETHICCKON ¥ TEOMETPUUECKON MPOTPECCUI, CyMMBI TTEPBBIX N YJICHOB.

N300pakath YiIeHBI MOCIEIOBATEILHOCTH TOYKAMH HAa KOOPAMHATHOU
MJIOCKOCTH.

Pemiate 3amaum, CBsI3aHHBIE C YHUCJIOBBIMHU MOCIEIOBATEILHOCTAMH, B TOM
4uCe 3aJja4d U3 peaibHOM JKU3HU (C UCIOJIb30BAHUEM KaJIbKYISATOPA, HUPPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrtpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThl padoThI
pecypchl
1 Yucna u BeUUCICHUS. ParnoHanbpHbIe o5 1 bubmmoreka [{OK
yycia https://m.edsoo.ru/7f415b90
bu6morekxa [IOK
2 Anreb 27 1
FEOPAMHCCRHC BHpICHIA https://m.edso0.ru/7f415b90
bu6morexa [IOK
2 1
3 ¥PABHEHHS 1 HEPABEHCTBa 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
4 K . O 24 1
OOP/HHATSL H rpagHicH. DyHiciH https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> HosTopenne it obobuere 0 1 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 5 0
8 KJIACC
KoauvecTBo yacoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeM (undgposbie)
Ne mi/m Kontpoabnbie | IlpakTHueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchl
bu6mmoreka [JOK
1 Uucna u Berurcienus. KBagparHueie KOpHH 15 httos://m.edsoo.ru/7f417af8
5 Uwucna u Berunciienus. CTEneHb ¢ 1EIbIM 7 bu6nmoreka [JOK

IIOKa3aTcCJICM

https://m.edsoo.ru/7f417af8
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AnreOpandecKkue BBIPAKCHHS. bubmuorexa [IOK
3 L 5 1
KBangpaTHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpandecKue BEIPaKCHHUS. 15 1 bubnuorexa [JOK
Anrebpandeckasi ApoOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBA. KBagpaTHbie 15 1 bubnuorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
5 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bubnuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6morexa [IOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 httos://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 DyHKiH. OCHOBHBIE MIOHSTHS ° https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyHiumn. Hucsossie pyniuuH o https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 II 606 6 1
OBTOPEHHE 1 0bObIEHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 102 5 0
9 KUIACC
Kosn4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne mi/m P Kontpoabnbie | IlpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypcsbl
1 Yucna v Beruncnenus. JleicTBUTebHbIE 9 bubmuoreka [JOK
yucia https://m.edsoo.ru/7f419d08
5 VYpaBHEHUS 1 HEPABEHCTBA. Y PAaBHEHHUS C 14 1 bubnunoreka [JOK

OJIHOY IIEPEMEHHOMN

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



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

3 VpaBuenus u HepaBeHcTBa. CHCTEMBI 14 bubnmoreka [JOK
yYpaBHEHUH https://m.edso0.ru/7f419d08
bubmmoreka [IOK
4 VYpaBHeHus u HepaBeHCcTBa. HepaBeHcTBa 16 https://m.edsoo.ru/7f419d08
bubmmoreka [IOK
1
> Dynxunn 6 https://m.edsoo.ru/7f419d08
bubmmoreka [IOK
1
6 YnCIoBbI€ OCIEI0BATEIBHOCTH 5 https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHuUe, 0600IIeHNE, CUCTEMATH3AIIHS 18 bu6mmorexa [IOK
3HaHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102
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