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IHHOACHUTEJIBHASA 3ATINCKA

PaGouas mporpamma yueOHOTO Kypca «Anredpa» (mpeamerHas obnacte «MareMaTuka u
nH(popMaTHKa») HA YPOBHE OCHOBHOTO 00mero oOpa3oBaHHs COCTaBJICHA Ha OCHOBE
TpebGoBanmii Kk pe3yabTaTaM OCBOCHHS MPOrpaMMbl OCHOBHOTO 0OIIero o0pa3oBaHUs
denepanbHOTO  TOCYAAPCTBEHHOTO  00pa30BaTeIbHOTO  CTaHAApTa OCHOBHOTO  OOIIEro
obpazoBanus (manee — ®I'OC 0O0O0), B cootBerctBHE ¢ OOII OO0 MKOYVY «buprokoBckas
OOIll», a Takke OPHCHTUPOBAHA HA IICJIEBBIC MPHOPHUTETHI, CHOPMYIHMPOBAHHBIC B pabodUeii
MporpaMMe BOCIIUTAHUA.

AnreOpa SIBISICTCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
obecrieunBaeT HU3YUYCHHUEC APYTUX OUCHUILINH, KaK €CTCCTBCHHO-HAYYHOI'0, TAK U TYMaHUTApHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TIPOJIOJKEHUSI 00pa30BaHMs U B TIOBCEHEBHOM KH3HH.
Pa3Butne y oOywaroumuxcs Hay4dHbIX MPEICTaBICHUM O TMPOUCXOXKIEHUU U CYIIHOCTH
anreOpandeckux aOCTpakIui, croco0e OTpaKeHUsT MaTEeMaTHYECKONW HAyKoH SBICHUN W
MPOIIECCOB B TPUPOJEC M OOIIECTBE, POJIM MATeMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHKE CIIOCOOCTBYET (OPMUPOBAHUIO HAYyYHOTO MHUPOBO33PEHMSI U KayeCTB
MBITIUICHHS, HEOOXOMUMBIX JJI aJanTalud B COBPEMEHHOM HH(poBoM oOmiecTBe. M3ydeHune
anreOphl 00eCTieunBaeT pa3BUTHE YMEHUS HAOJI0aTh, CPABHUBATh, HAXOUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBATh CBOU
NeUCTBUS U BBIBOJBI, GOpMYIHpOBaTh yrBepxAcHUs. OcBoeHHE Kypca anreOpbl oOecrieunBaeT
Pa3BUTHUEC JIOTHYECKOI'O MBIIIJICHUSA O6y‘—IaIOHH/IXC$IZ OHM HCIIOJB3YKOT OCAYKTHBHBIC U
WHIYKTUBHBIC PACCYXJICHUs, 000OICHHEe W KOHKPETH3AIUI0, aOCTparupoBaHUE W aHAJIOTHIO.
OO6yuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIBLHOW JESITEIBHOCTH
o0OyJarmmuxcs, TMOITOMY CaMOCTOSITENIbHOE pelIeHWe 3agad  sBISeTCS — peaiu3aluein
JeSATETbHOCTHOTO MPHHIIATIA 00YIEHHUSI.

B crpyktype mnporpamMmmbl y4ueOHOTO Kypca «Anredpa» uisi OCHOBHOTO OOIIEro
00pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOHUeCKre JMHUKN: «Yucma u
BBIUUCIICHUS», «AJreOpandecKkue BBIPRKCHUD», «YpaBHEHHS W HEPaBEHCTBa», «DyHKIUWY.
Kaxxias u3 3THX coAepiKaTeIbHO-METOJMUECKUX JIMHUN pa3BUBACTCS HA MPOTSHKCHHH TPEX JIeT
M3yUYEHHsI Kypca, B3aUMOJICHCTBYS C IPYTMMHU €ro JIMHUSAMH. B Xo1e n3ydenus y4eOHOro Kypca
00y4aroIUMCs PUXOAUTCS JIOTUIECKH PACcCyXIaTh, UCTIOJIB30BAaTh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBSI3UM € 3THM B IporpaMmy yueOHOTO Kypca «AnreOpay BKIIOYEHBI HEKOTOPBIE OCHOBBI
JIOTHIKH, TPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTH4ecKOro oOpa3oBaHUs U
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHHBEPCAIBHOTO MAaTEMaTHYECKOTO
si3bika. ConepKaTebHOM U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca «Asredpay sBISIeTCS
€ro MHTErPUPOBAHHBIN XapaKTep.

Conmepxkanne nuHHM «YWcCna W BBIYUCICHHS» CIYXUT OCHOBOH JUIsl JalIbHEHIIETO
W3yUYCHHs] MaTEeMaTUKH, CIIOCOOCTBYET PA3BUTHIO y OOYYAIONIUXCS JIOTMUECKOTO MBIILICHHUS,
(OpPMUPOBAHHIO YMEHHSI TIOJIb30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHUIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX Ui MMOBCEIHCBHOW XHM3HH. Pa3BUTHE MOHATHS O YHMCJIE HAa YPOBHE
OCHOBHOTO 00111er0o 00pa3oBaHUs CBSI3aHO C PALMOHAIBHBIMH U UPPAIMOHATBHBIMUA YHCIIAMHU,
(dbopMHUpOBaHHEM TPEJCTABICHUN O NEHCTBUTENLHOM 4YHCIE. 3aBEpIICHHE OCBOCHUS YUCIOBOM
JUHUHU OTHECEHO K CpelHeMy 0011eMy 00pa30BaHUIo.

CogepxaHue JByX anreOpandeckux JIHUHUN — «AJreOpanueckue BBIPAKEHUS» U
«YpaBHEHHSI M  HEpPaBEHCTBa»  CHocoOCTByeT  (GOopMHUpOBaHUIO y  OOy4YaroImuxcs
MaTeMaTHYeCKOro ammapara, HeoOXOJAMMOTO sl pelIeHUs 3aJad MaTeMaTHKH, CMEXHBIX
MPEeIMETOB M MPAKTHKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO 00I11ero 00pazoBaHus
y4eOHBI  MaTepwaa TPYINIUPYETCs BOKPYr  pallMOHAIBHBIX  BBIpAXEHHWH.  AJsreOpa
JEMOHCTPHUPYET 3HAUCHUE MATEeMAaTUKH KaK S3bIKa I MOCTPOCHUS MAaTEMaTUYECKHX MOJIENEH,
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OTMCAHMS MPOIECCOB M SBJICHUN peaabHOTr0 MHpa. B 3amaun oOydeHus: anreOpe BXOIAT Takke
JanbHelIlee pa3BUTHE AJTOPUTMHUYECKOTO MBIIUICHUS, HEO0OXOAMMOTO, B YacCTHOCTH, IS
OCBOCHHMA Kypca HWH(POpPMATHKH, M OBJAJCHHE HABBIKAMH JACAYKTUBHBIX PaCCyXICHUU.
[IpeoOpazoBanre CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPAXKEHHS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conmepxxanne  (yHKIMOHATBHO-TpPAUUECKOW JIMHUM  HAIEJIeHO Ha  TOJyYeHHe
00yJaroNMMUCs 3HAaHUH 0 QYHKIUAX KaK BaXHEUIICH MaTeMaTHIEeCKONW MOJICIH ISl ONMCAHUS
U HCCIEJIOBAHUS Pa3HOOOPA3HBIX INPOIIECCOB M SBJICHUN B Ipupojae u obmecTtBe. M3ydenue
Marepuaia CIOCOOCTBYET pPa3BUTHIO y OOYdYaIOIIMXCS YMEHHS HCIOJIb30BAaTh pPa3juvHbIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MAaTEMAaTHKH — CJIOBECHBIC, CHUMBOJIMYECKHE, TpaduuecKue,
BHOCHT BKJIaJ B (JOPMHPOBAHUE MPEJCTABICHUIA O POJIA MaTEMATUKU B Pa3BUTHU IIMBUIM3AIAN
Y KYJIBTYPBI.

CornacHo ywyeOHOMY IuUlaHy B 7-9 Kiaccax wu3ydaeTcsi ydeOHBIM Kypc «AnrebOpay,
KOTOPBIH BKIIIOYAET CIIEAYIOIINE OCHOBHBIE Pa3leNbl colepKaHus: «Yuciaa W BBEIYMCICHHS,
«AnredpanyecKue BRIPAKEHUS», «YpPaBHEHUS U HEPABEHCTBAY, « DYHKITUN.

Ha u3yuenue yue6HOTrO Kypca «Anredpa» otBoautcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Hezenmo), B 8 kimacce — 102 gaca (3 gaca B Henento), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Yuciaa ¥ BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOJ OT OAHON (GOpMBI 3ammcu Apode K
npyroii. IloHsTHE palMOHAIBLHOIO YMCIIA, 3alMCh, CPABHEHUE, YIOPSAJOUMBAHUE PALMOHAIBHBIX
grcen. ApudMeTHUecKue EHCTBUS ¢ pallMOHATIBHBIME YHCIaMH. Pemienue 3amad u3 peaabHOR
IIPaKTUKU Ha YacTH, Ha APOOH.

CreneHb ¢ HATypaJbHBIM IOKa3aTeNeM: OIpeaesieHne, MpeoOpa3oBaHie BBHIPAKCHUN Ha
OCHOBE OTPEACIICHHS, 3aNiCh OOJBIINX 4ncen. [IpomenTsl, 3anuch IPOIEHTOB B BUE IPOOU U
Ipobu B BUJIE MPOLEHTOB. TpU OCHOBHBIE 331a4d Ha MPOLIEHTHI, PEIIEHUE 3a/1a4 U3 pealbHOM
MPaKTUKU.

[IpumeHeHne npu3HaKkoB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HaTypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPOTIOPLHUOHAIBHOCTH.

Aaredpanyeckue BbIpaKeHHs

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUs C IEPEMEHHOM. JlomycTUMBbIE 3HA4YEHMS
nepeMeHHbIX. [lpefcraBieHne 3aBUCUMOCTH MEXAY BeIWYMHAMH B BHIE (DOPMYIIBL.
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPaXKEHUI, TOKIECTBEHHO paBHbIE
BBIpA)KEHUS, MTpaBWIla MpeoOpa3oBaHusl CyMM M MPOW3BEIEHUH, MpaBHiia PacCKpPbITUS CKOOOK U
MIPUBEACHUS MTOJOOHBIX ClIaraeMbiX.

CBoiICTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTEIEM.

Opnounenbl 1 MHOrowieHbl. CreneHb MHorouwieHa. Clio)keHre, BBIUMTaHUE, YMHOKEHHE
MHOTO4YJIEHOB. POPMYIIBl COKPAIlEHHOTO YMHOKEHHMs: KBaJapaT CyMMBbl W KBaJpaT pPa3HOCTH.
®opmyia pa3HOCTH KBaApaToB. Pa3noxkeHne MHOrOWIEHOB HA MHOKUTEIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHEe, KOpEHb YpaBHEHHUs, MpaBuiia MpeoOpa3oBaHUs ypaBHEHHs, PaBHOCUIBLHOCTh
YpaBHEHUU.

JIuHeitHOe ypaBHEHHE C OJHOW IMEPEMEHHOW, YHUCIO KOpPHEW JMHEWMHOro ypaBHEHUS,
peleHre JUHEHHbIX ypaBHeHUM. CocTaBjieHHME YpaBHEHHMM IO YCJIOBHUIO 3aaaud. PemnieHue
TEKCTOBBIX 3a/1a4 C IOMOLIBIO YPABHEHUH.

JluneiiHoe ypaBHEHUE C JABYMs MepeMEHHBIMH U ero rpadpuk. Cucrema AByX JIMHEHHBIX
YpaBHEHUU C JBYMS IEepeMEHHbIMHU. PerieHue cucteM ypaBHEHUH CIOCOOOM IOJICTaHOBKH.
[Ipumeps! penieHust TEKCTOBBIX 3a7a4 ¢ MOMOILBIO CUCTEM YPaBHEHUH.

D yHKUUHA

Koopaunara toukn Ha npsamoi. UucioBble NPOMEXKYTKU. PaccTosiHue Mexay AByMs
TOYKaMH KOOPAUHATHOU MPSMOM.

[IpsmoyronpHas cuctema koopaunHat, ocu OX u Oy. AOcmucca W opauHaTa TOYKU Ha
KoOpauHATHON MiiockocTH. [lpumepsl rpaduxoB, 3amaHHbIX (popmynamu. UreHue rpadukos
peanbHbix 3aBucuMocTeil. llonsarue dynkuuu. [paduk ¢ynkuun. CpolicTBa (PYHKIHM.
Jluneitnas ¢yakuus, eé rpaduk. I'padux Gynkuuu y = |X|. I'paduueckoe perieHre TUHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUM.

8 KVIACC

Yuciaa v BbIYMCTIEHUS

KBampatubeiii kopeHb u3 uucna. [loHstue 00 wupparnuoHadbHOM uyucie. JlecsTuuHbIe
MPUOIKEHUST UPPAMOHANBHBIX uncen. CBoiicTBa apupMeTHYeCKuX KBaJAPaTHBIX KOPHEH U UX
MPUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAKCHHH M BBIYUCIEHUSM. JlelicTBUTEIbHBIC
YHCIa.

Crenenb c 11eJIbIM TIOKa3areneM U e€ cBoicTBa. CTaHAapTHAs 3alUCh YHUCIIA.



AunreOpandeckre BhIpaXeHUSAJTe0pandyecKkne BbIpamKeHus

KBagparHblil TpEXWIEH, pa3yIoKEHUE KBAIPATHOTO TPEXUIICHA HA MHOKHUTEIIHN.

AnreOpandeckast 1poOb. OCHOBHOE CBOMCTBO anreOpamueckoil apobu. Croxenwue,
BBIUMTAHHE, YMHOXKCHHUE, JCJICHUE anredpandeckux aApoOeil. PanproHanbHble BBIpaXEHUS U UX
npeobpa3oBaHue.

VYpaBHEeHMs U HEpaBEHCTBAY pABHEHHMS M HEPABEHCTBA

KBanparHoe ypaBHeHue, (opmyna KOpHEH KBajapaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHM, cBOIALIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocreiimine npoGHO-
paloHaIbHbIE ypaBHEHUS.

I'paduueckas uHTEpIIpeTallusl YpaBHEHUH C ABYMs NEPEMEHHBIMH U CHCTEM JIMHEWHBIX
YPAaBHEHUN C JBYMs I€pEMEHHBIMHU. [Ipumepsl peleHus CUCTEM HEIMHEHMHBIX YPaBHEHHM C
JBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIOCOOOM.

UucnoBsle HepaBeHCTBA M MX cBoWcTBa. HepaBeHCTBO € OJHOM IEPEMEHHOM.
PaBHOCMIIBHOCTE HepaBeHCTB. JIuHeilHble HepaBeHCTBAa C OJHOM mnepeMeHHOW. CucTtemsl
JIMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

OyHKIMUDYHKIUU

[Tonsite ¢pynkuuu. OOnacTh ONMpeNeNeHns U MHOXKECTBO 3HaueHUH ¢(yHKIuH. CrocoOsl
3aanusi QyHKITUH.

I'paduk Pynkuuu. Yrenue cBoiicTtB ¢yHkuuu no e€ rpaduky. Ilpumepsl rpadukos
(GYHKIHM, 0TpaXkaroUINX peajbHbIe MTPOLECCHI.

OYHKIMH, ONMUCHIBAIOIINE MPSAMYI0O U OOpaTHYI MPONOPLHOHAIbBHBIE 3aBUCUMOCTH, HX
rpadukn. Oynxun y = X2, y = X3, y = VX, y=|x|. ['padrraeckoe pemenne ypaBHEH it 1 CHCTEM
YpaBHEHUH.

9 KJIACC

Yucaa ¥ BLIYUCIEHUS

PanmionaneHbIe yncIa, UPpaMOHATIBHBIC YKCIIA, KOHEYHBIC U OCCKOHEYHBIC NECATUYHBIC
npoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, JEHCTBUTEIbHBIE YHCIIa KaK OECKOHEYHBIC
JIeCATUYHBIE  apoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXKECTBOM
JEUCTBUTEIBbHBIX YUCET U KOOPAUHATHOM MPSAMOI.

CpaBHEHHME JIEHCTBHUTENBHBIX YHCEN, apU(PMETHUYCCKHE IEHCTBHS C JCHCTBUTEIHHBIMH
YHCIaMU.

Pa3zMepsl 0OBEKTOB OKpYXKAIOIIETO MHpPA, IJIUTEIBHOCTH IMPOIECCOB B OKPYXKAIOIIEM
MHUpE.

[TpubmmkEéHHOe 3HAYEHHE BEIMYMHBI, TOYHOCTh NpuOmbKeHus. OKpyrieHHe 4YHcCell.
[Ipuknaka v OLIEHKa pe3yabTaTOB BHIYUCICHUIA.

YpaBHeHus 1 HEPABEHCTBA

JIuneiinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAILIUXCS K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOASIIMXCA K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHus ypaBHEHUH TpeThed M 4YETBEPTOM CTEneHen
Pa3JI0)KEHUEM HA MHOKUTEIH.

Pemenne  npoOHO-palOHalIbHBIX  YpaBHEHUH. Pemienne  TEKCTOBBIX — 3a1ad
anredpanvdeckiuM METOJIOM.

VYpaBHeHHE C BYMsI MEPEMEHHBIMU U ero rpaduk. PemieHue cucrteM IBYX JHMHEHHBIX
YPaBHEHUN C JBYMS IIEPEMEHHBIMU. PerieHne cucrteM ABYX YpPaBHEHUW, OJHO M3 KOTOPBIX
TUHEHOe, a Ipyroe — BTOpOil cTemeHu. | 'paduueckas MHTEpIpETallns CUCTEMbl ypaBHEHUH ¢
JBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 33124 aNreOpandeckiuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.



Pemrenne JMHEMHBIX HEPAaBEHCTB C OJHOM IIEPEMEHHOW. PemieHue cucreM JIMHEWHBIX
HEpaBEHCTB C OJHOHM mepemeHHOW. KBanpaTHple HepaBeHCTBa. I'paduyeckas mHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs [ICPEMECHHBIMH.

OyHKIMN D YHKIUU

KBagpatnunas Qynkmus, e€ rpadpuk u cpoiictBa. [lapabona, KOOpIUHATHI BEPIIMHBI
napa0oJibl, 0Cb CHMMETPUH ITapaloJIbL.

Ipaduxn dysxrmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux cBoiicTaa.

Hucnossle 110CiIe10BaTEILHOCTY YU CI0BBIE TOCAEA0BATEIbLHOCTH H IIPOrPeCcCHH

[lonsiTHE YMCIIOBON MOCIEN0BATEIBHOCTH. 3a/laHUE IOCIIEOBATEIbHOCTU PEKYPPEHTHOM
dbopmyioit u popmyIoii N-ro wieHa.

Apudpmernueckass M reoMeTpudeckas — mporpeccuu.  Dopmynbl  N-TO  WieHa
apu(MeTnyecKoil 1 reoMeTpUUECKO MPOrpeccuii, CyMMBbI MEPBBIX N YJICHOB.

N300paxkenne uieHOB apu(METHYECKOW M T€OMETPUYECKOM Mporpeccuil TOukaMu Ha
KOOPJIMHATHOM TUIOCKOCTU. JINHEWHBIN U SKCIOHEHIIUAIbHBIN POCT. CII0KHBIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHUS MPOTpaMMbl yd4eOHOTO Kypca «Anredpay
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBICHUEM HMHTEpeca K TMPOLUJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKCHHSIM POCCHMCKHMX MAaT€MaTUKOB M POCCUHCKOU
MAaTEeMaTHYECKOM IIKOJIbI, K UCMOJIB30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peau3alld ero Ipas.,
MPEACTABICHUEM O MATEeMAaTHUYEeCKUX OCHOBaX (PYHKIMOHUPOBAHUS PaA3IUYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPax)IAHCKOTO 0OIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJICHHIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH{, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MMPUHIIUIIOB B ICITEIILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW HAa aKTHBHOE y4YacCTHE B PEIICHUU MPAKTHYCCKUX 3a7a4 MaTeMaTHYECKOUN
HaIpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MATeMAaTHYECKOTO 00pa30BaHUs Ha MPOTSHKEHUU BCEH
KU3HU JIJIS1 YCIIENTHON Mpo(decCHOHaIbHOM NeATeTbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHEM WHIUBUIYATLHOW TPAEKTOPHUH OOpa3oBaHHs |
KU3HEHHBIX TUIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTYeCKOEe BOCIIMTaHME:

CIOCOOHOCTBIO K AMOLIMOHAILHOMY W 3CTETHUYECKOMY BOCHPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHUN, PACCYKICHHUM, YMEHHUIO BUAECTh MaTEMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIle B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YEJIOBEKa, MPUPOAbBI W 0OIIecTBAa, NOHUMAaHUEM
MaTeMaTH4YeCKOH HayKH Kak cepbl 4eloBeYecKON MAesTeNbHOCTH, ITaloB €€ pa3BUTUS U
3HAYUMOCTHU JJIs1 Pa3BUTHUS LIMBUIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MAaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM [O3HaHUS MHUpA, OBJIAJEHUEM MPOCTEHIIMMHU HaBbIKAMHU
HCCIIEA0BATEIbCKOM 1EATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpoOBaHHEe  KYJbTYPbl  310POBbS H
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

FOTOBHOCTBIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOErO 3/10POBbS,
BEJICHUS 3[J0pPOBOrO 00pasa >KW3HU (30pOBOE MHUTaHUE, COATAaHCUPOBAHHBIA PEKUM 3aHITUN U
OTIbIXa, peryispHas ¢Qusnyeckas aKkTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBhIKa pediexcuw,
MIPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4esioBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIle Ha MpUMEHEHHe MaTeMaTH4eCKUX 3HAHUU NI pelleHus 3agad B o0nactu
COXPAaHHOCTH OKpYKAIOIIEeW Cpenpbl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKHM HX BO3MOXHBIX
MIOCJIEJICTBUH ISl OKpY>KaloIIel cpefbl, 0CO3HAaHUEM TI00aTbHOTO XapaKTepa SKOJIOTHUYECKUX
mpo0JieM U MyTell X peuieHus;

8) ajanTanmus K M3MEHAIUMCS YCJI0OBUSIM COUMATBHOM M IPUPOAHOM Cpebl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIIOBHSIX HEONPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Y€pe3 MPaKTUUYECKYIO NEATEeIbHOCTh, B TOM YHUCJIE YMEHUE YUUTHCS y JPYTUX



mrozei, mpuoOpeTaTh B COBMECTHOM JESTEILHOCTH HOBBIC 3HAHMS, HABBIKM M KOMIETCHIIUH U3
OIIBITA IPYIUX;

HE00X0AUMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHMI, B TOM 4ucie (GOPMYIUPOBATH UEH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAaX M SIBICHUSAX, B TOM UYHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuuTHl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATH CBOE Pa3BUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYAalMIO, BOCHPUHHMMATh CTPECCOBYIO
CUTYal[MI0 KaK BBI30B, TPEOYIOIIMM KOHTpPMEp, KOPPEKTUPOBATH NPUHUMAEMbIE pEIICHUS U
JeWcTBUS, POPMYITUPOBATH U OLIEHUBATH PUCKH U TMOCIEACTBHS, (JOPMHUPOBATH OIIBIT.
METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC yqeﬁnble JeicTBUSA

Ba3oBble joruyeckue neiicTBus:

BBISIBIISITH U XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKA MAaTEMATHYECKUX OOBEKTOB, TIOHSTHH,
OTHOIICHUIA MEXy TOHITHIMH, (OPMYIUPOBATH OIPEACICHUS TMOHATHHA, YCTaHABJIUBATH
CYIIECTBCHHBI MPHU3HAK KJIacCH(PHUKAIINN, OCHOBAHUS IS OOOOIICHNS U CPABHCHHUSI, KPUTSPUN
MIPOBOIIMOTO aHAJIH3a,;

BOCIIPHHUMATh, (OPMYJIUPOBATh W TPEOOPa3OBBIBATH CYKJICHHUS: YTBEPIUTCIBHBIE U
OTpHUIATENIbHBIC, SMHINYHBIC, YaCTHBIC M OOITUE, YCIIOBHBIC,

BBISIBIISITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TIPOTUBOPEUHs B (paKkTax, TaHHBIX,
HAOJIOJICHUSAX W YTBEPXKACHHSX, MpEaratb KPUTCPUU JUIS BBISABJICHHS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUNI;

JeNIaTh BBIBOJBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH TT0 aHAJIOTHH;

pa3buparh JI0Ka3aTeabCTBA MaTEMaTHYECKHX YTBEpXKIEHUH (IpsiMble U OT MPOTHUBHOTO),
MPOBOJUTH  CAMOCTOSITEJIbHO ~ HECJIOXKHBIE  JIOKa3aTelbCTBAa  MaTeMaTHYecKux  (hakToB,
BBICTPAaWBaTh apryMEHTAallMl0, TPUBOAUTH MPUMEPbl M KOHTPIPUMEPHl, OOOCHOBHIBATH
COOCTBEHHBIEC PACCYK/ICHNUS,

BBIOMpATh CHOCOO pemIeHUs y4eOHOW 3amavyu (CpaBHMBATh HECKOJBKO BAapHUAHTOB DPEIICHHS,
BbIOMpaTh HanboJIee MOAXOASIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).
Ba3oBble ucciienoBarebcKHe N1eliCTBUA

UCII0JIb30BAaTh BOIPOCHI KaK HCCIEIOBATENIbCKU HMHCTPYMEHT TMO3HaHUs, (POpPMYIUpPOBaATh
BOIPOCHI, (PUKCHUPYIOILIUE IPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEIbHO YCTaHABIMBATh UCKOMOE
U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UINIO, MHEHUE;

MIPOBOJUTH MO CAMOCTOSTEIBHO COCTaBICHHOMY IUIAHY HECIOKHBIN AKCIEPUMEHT, HEOOJbIIOoe
UCCIIEIOBAaHUE M0 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKOTO OOBEKTa, 3aBUCHMOCTEM
00BEKTOB MEXKTYy COOO0M;

CaMoCTOSITENIbHO  (OpMYIHpPOBaTh OOOOLIEHUS M BBIBOABI MO pe3yibTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS], UCCIIEeI0OBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I11IeHMI;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIECCa, a TaKKE BBIIBUTATH MPEIINOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Padora ¢ undpopmanueii:

BBISIBIISITh HEIOCTATOYHOCTh W HW3OBITOYHOCTH HH(POpPMAIUH, NAaHHBIX, HEOOXOAMMBIX IS
pelIeHus 3a/1a4H;

BBIOMpATh, aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U HHTEPIPETUPOBATH UH(POPMAITUIO PA3TUUHBIX
BUJIOB ¥ JOPM TMpEACTABICHUS;

BBIOMpaTh (opmy mpencTaBieHus WHGOPMAIMM W WUIIOCTPUPOBATH pEIIaeMble 3a/adyd
cXeMaMu, JuarpaMMaMu, HHOU Tpadukoi U 1X KOMOWHAIUSAMU;



OLICHUBATh HAAEKHOCTh HMHPOPMALUHK 10 KPUTEPUSAM, TNPEAIOKEHHBIM YUUTEIEM WU
cOpPMYIMPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuUKaTHBHBbIE YHUBepcaJbHbIE YUeOHbIe JeilicTBUA:

BOCIPUHUMATH U (GOPMYITHPOBATH CYXKACHUS B COOTBETCTBHH C YCIOBHSIMHU M LIETSIMU OOLICHHS,
SICHO, TOYHO, I'PaMOTHO BBIP@XAaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NHCHMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUS 0 X0y PELEeHUs 3aaul, KOMMEHTHUPOBATh OJIY4YE€HHBIN pe3ysbTaT;

B XO0Jie OOCYXKIEHHs 3aJaBaTb BOIPOCHI IO CYILECTBY OOCYXIaeMOW TeMbl, MPOOJIEMBI,
pelaeMoil 3ajauu, BbICKa3blBaTh WJIEH, HALIEJICHHbIE HA MOMCK PELICHMSI, CONOCTAaBISATh CBOU
CYXJEHHUS C CY)KICHMSIMH JPYTUX YYaCTHUKOB AMAora, 0OHApyXUBaTh pa3iMdhe U CXOACTBO
MO3UIIHIA, B KOPPEKTHOU opme (GopMyTHpOBaTh Pa3HOTIIACHS, CBOH BO3PAKCHHUS;

MPEJCTaBIATh PE3YIbTaThl PEIICHUS 3a/Jaud, OSKCIEPUMEHTa, MCCIEI0BaHUs, IIPOEKTa,
CaMOCTOSITEJIbHO BbIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJad MpE3eHTAlUU U
0COOEHHOCTEH ayIuTOpUN;

MOHMMAaTh W UCHOJb30BaTh NPEUMYLIECTBA KOMAaHJHONW M WHIUBUAYAJIbHONW paboOThl Npu
pelIeHny y4eOHbIX MaTeMaTHYECKUX 3aay;

MPUHUMATD LE1b COBMECTHON JESITEIbHOCTH, TUIAaHUPOBATh OPraHU3aIMI0 COBMECTHOM paldoTHhI,
pacnpenensatb BHUAbI pabOT, IOTroBapuUBaThcs, OOCYKIaThb NPOLECC U pPE3YyNbTaT padoThI,
000011aTh MHEHUSI HECKOJILKUX JTFO/ICH

y4acTBOBAaTh B TPYIIOBBIX (Gopmax padboTel (0OCyxkaeHHs, OOMEH MHEHHUSMH, MO3TOBbIE
HITYPMBbl M JIpYTH€), BBINOJHATH CBOIO 4acTh pabOThl M KOOPAMHUPOBATH CBOM JIEHCTBUS C
JPYTMMH 4YJI€HaMHM KOMaH[bl, OLIEHHMBAaTh KAayeCTBO CBOEro BKJIaga B OOMIMH MPOIYKT IO
KpUTEpUIM, cHOpPMYIHPOBAHHBIM YYAaCTHUKAMH B3aUMO/IEHCTBUSI.

PeryasiTuBHbIe YHHBEpPCAJIbHbIE YUeOHbIE 1elCTBHS

Camoopranuszanms:

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, aJTOPUTM peleHHs 3aJauyd (WJIM €ero 4acThb), BbIOMpaTh
cnoco0 pemeHuss ¢ y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMaLuu.
CaMOKOHTPOJIb, YMOLHMOHAJIbHBIH HHTEJVIEKT:

BIAJeTh CIOCO0AMM CaMOIIPOBEPKH, CaMOKOHTPOJIA IIpoliecca M pe3yibTaTa peleHHs
MaTeMaTU4eCcKOH 3a/1auu;

IPEIBUAETh TPYAHOCTH, KOTOpbIE MOTIYT BO3HUKHYTh I[P pELIEHWU 3aJaud, BHOCUTh
KOPPEKTHBBl B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, HAMJIECHHBIX OIINOOK,
BBISIBJIEHHBIX TPYAHOCTEH;

OLICHUBaTb COOTBETCTBUE pe3ysbTaTa JAEATEIbHOCTH IIOCTABICHHOW 1€ U  YCIOBHSM,
OOBSICHATH MIPUYUHBI JOCTHKEHHSI MJIM HEIOCTUIKEHUS LIeJIH, HAXOAUTh OLIUOKY, 1aBaTh OLIEHKY
IPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydenus B 7 KJjacce oOydarolIMiics NOTYYHUT CIEAYIOIIUE IPEAMETHBIC
pe3ynbTaThl:

Yuciaa v BbIYMCTIEHUS

BoimonHATh, codeTass YCTHbIE W THCbMEHHBIE MPHUEMBI, apuPMeTHUecKue IEHCTBUS C
palMOHAIbHBIMH YHCIAMHU.

HaxonuTh 3Ha4eHHS YHCIOBBIX BBIPAKEHUN, MPUMEHATH Pa3sHOOOpa3HbIE CIOCOOBI U
NpUEMBl  BBIYMCIICHHS 3HAYCHUN JPOOHBIX BBIPAKEHUH, COJEp)KAIIMX OOBIKHOBEHHBIE U
JeCSITUUHBIE TPOOH.

[TepexonuTe OT oaHOM (popMBI 3amuicu Yucen K Apyroi (MpeoOpa3oBHIBATH JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECSITUYHYIO IpOOB).
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CpaBHUBaTh U YIOPSAJOUYMBATh PALIMOHAIIBHBIE YUCIIA.

Oxpyriarh yuca.

BbINOJIHATE NPUKUIKY U OLIEHKY pe3y/bTaTa BBIYMCIICHUH, OLICHKY 3HAUEHUN YHCIIOBBIX
BBIPAKEHUI. BBINONHATE JEMCTBUS CO CTENEHSAMU C HATYpaJIbHBIMU NIOKA3aTEISIMHU.

[IpuMeHATh IPU3HAKY JEIUMOCTH, Pa3I0kKEHUE HA MHOKUTEIHN HaTypaJIbHbIX YHCEI.

Pemarth mnpakTHKO-OPUEHTHPOBAHHBIE 3aJaud, CBSI3aHHbIE C OTHOIIEHUEM BEJIWYUH,
MIPONOPLIMOHAIIBHOCTHIO BEJMYNH, IPOLEHTAMH, HHTEPIPETUPOBATH PE3YJIbTaThl PELICHUS 33134
¢ y4€TOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTpUBAaEMbIX OOBEKTOB.

Aaredpanyeckue BbIpaKeHHs

Hcnonp3oBath anredpandecKyto TEPMHHOJIOTHIO U CUMBOJIMKY, IIPUMEHATH €€ B Ipolecce
OCBOEHHUS y4eOHOI0 MaTepuaa.

Haxoauts 3HaueHNs OyKBEHHBIX BBIPAKEHUH MPU 3aJaHHBIX 3HAUEHUSAX EPEMEHHBIX.

BoinonHATe peoOpazoBaHus LENOT0 BhIPAXKEHUSI B MHOTOWIEH MPUBEACHUEM MOI00HBIX
CJIaraeéMbIX, paCKpbITHEM CKOOOK.

BbInoyHATE yMHOKEHHE OJIHOWIEHAa HAa MHOTOWIEH M MHOrodjeHa Ha MHOTOYJIEH,
MPUMEHSTH (POPMYIIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymiecTBiATh pa3ioXKeHNE MHOTOWIEHOB HA MHOMKHUTEIM C IMOMOIIbIO BBIHECEHUS 3a
CKOOKHM OOIIIero MHOXHTENs, TPYNIUPOBKU CJIaraeMbiX, MpUMEHEHUs (GOpMYJ COKPAIEHHOTO
YMHOKEHUS.

[IpumensTs npeoOpa3oBaHUs MHOTOWIEHOB Ul pEUICHUS pa3IMYHBIX 3a1ad U3
MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEaIbHOM MPAKTUKU.

Hcnonb3oBaTh cBOICTBa cTeneHell ¢ HaTypalbHBIMU MOKa3aTelsMu Ui peoOpazoBaHus
BBIPAKEHUII.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate nuHElHBIE ypaBHEHHUsS C OJHOM IMEPEMEHHOM, MPUMEHsSI MpaBuja Mepexoaa OT
UCXOJHOTO YypaBHEHUS K DPABHOCUIBHOMY eMy. [IpoBepsATh, SABISAETCS 1M YUCIO KOPHEM
YPaBHEHHS.

[IpumMensTh rpaduyeckre METOAbI P PEILICHUH JIMHEHHBIX YPABHEHUHN U UX CUCTEM.

IlonGupath npuMepsl Hap YUCE, IBISIFOIUXCS PELIEHUEM JINHEMHOTO YpaBHEHHUS C ABYMS
IIEPEMEHHBIMHU.

CrpouTh B KOOPAMHATHOM IJIOCKOCTH TpaduK JMHEHHOrO ypaBHEHUS C JIByMs
NIePEMEHHBIMHU, MOJIb3YACh I'PaQUKOM, IPUBOIUTH IPUMEPHI PEILICHUS YPaBHEHHUS.

Pemarps cucTeMbl ABYX JIMHEHHBIX YPaBHEHHMM C JBYMsS II€PEMEHHBIMH, B TOM YHUCIIE
rpaduvecKy.

CocraBiaTh M pelIaTs JUHEHMHOE ypPaBHEHHE WM CUCTEMY JIMHEWHBIX YPaBHEHHH IIO
YCIOBHUIO 3aJlaud, HUHTEPIPETUPOBaTh B COOTBETCTBMM C KOHTEKCTOM 3aJadyd I1OJIY4YE€HHBIN
pe3yJbTar.

DyHKUUH

N300paxxaTh Ha KOOPAMHATHOM TNPAMOM TOYKHM, COOTBETCTBYIOIIME 3a/JaHHBIM
KOOpJIMHAaTaM, Jy4M, OTpPE3KH, WHTEpBalbl, 3alUCbIBATh 4YHCJIOBBIE IIPOMEXYTKH Ha
aJreOpandeckoM si3bIKe.

OTtmedaTs B KOOPAMHATHOM IIOCKOCTM TOYKM IO 33JaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TuHeHbIX pyHKIMi. CTpouTs rpaduk GyHkuuu y = |x|.

OnwuceiBaTh € MOMOIIbIO (YHKUIMH M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIMYMHAMMU:
CKOPOCTb, BpEMs, PacCTOSIHME, II€HA, KOJIMYECTBO, CTOMMOCTb, IPOM3BOJUTEIILHOCTD, BpPEMS,
00BEM paboTHI.

HaxonuTh 3HaueHne GpyHKIMN IO 3HAYEHHUIO €€ apryMeHTa.

[Tonumath rpaduyeckuil crnocod MpeicTaBiIeHUs M aHalIuW3a WHPOPMAlUU, U3BIEKaTh U
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPUKOB PEATBHBIX MPOLIECCOB U 3aBUCUMOCTEH.
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K xonmy oOyuenuss B 8 kJacce OOydaroUMiics IOJYYUT CIEAYIOIIUE HPEIMETHBIC
pe3ynbTaThl:

Yucsa 1 BIYUCIEHUS

Hcnonp3oBaTh HavyallbHBbIE MPEICTABICHUS O MHOXKECTBE JACHCTBUTENBHBIX YHUCEN IS
CpPaBHCHHSI, OKPYTJICHHS M BBIYMCICHUHN, M300pakaTh JCHCTBUTEIBHBIC YMCIA TOYKAMH Ha
KOOPAMHATHOMU IIPSMOIA.

[IpuMeHsTh TOHATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOJUTh KBaJpaTHBIC
KOPHH, UCIIOJIb3Ys MPU HEOOXOJMMOCTH KAIBKYJIATOP, BBIMIOJIHATH MPE0OPa30BaHUs BEIPAXKCHUH,
COJIEpXKaIIUX KBAJPaTHbIC KOPHU, UCTIOJB3Ysl CBOMCTBA KOPHEH.

Hcnons3oBarh 3anmucu OOJBIIMX W MaJbIX YHMCEN C MOMOIIBIO JECATUYHBIX IpoOelt u
crenene yucia 10.

Auiredpanyeckue BbIpaskeHUs!

[IpuMeHsTh TOHSTHE CTEMEHH C IEJbIM TIOKa3aTeJeM, BBITIOJHATH MPeoOpa3oBaHUS
BBIPAKEHUH, COAEpKAIUX CTENIEHH C LIEIbIM OKa3aTeJIEM.

BrINOMHATE TOXIECTBEHHBIE TPEOOPA30BaHUsI PAMOHAIBHBIX BBIPAKEHUN HAa OCHOBE
MpaBUJI JCHUCTBUN HAJ MHOTOWICHAMHU U aNTreOpandecKuMu IpoOsMH.

PackmanpiBath KBagpaTHBIM TPEXUICH HA MHOKUTEIH.

[IpumensaThr mnpeoOpa3oBaHUST BBIPAKEHUW I PEIICHUS Pa3IMYHBIX 3a1ad W3
MaTEeMAaTHKH, CMEXHBIX TTPEIMETOB, U3 PeaTbHOM MPAKTHKHU.

YpaBHeHUsSI M HEPABEHCTBA

Pemrate nuHeliHbIe, KBaJpaTHBIC YPABHEHUS W PAIlMOHAIILHBIE YPaBHEHUS, CBOJISAIINECS K
HUM, CUCTEMBI JBYX YPaBHEHHUH C ABYMS MIEPEMEHHBIMH.

[IpoBoauTHE MpOCTENIINE UCCAEAOBAHUS YPABHEHUM U CUCTEM YPaBHEHHI, B TOM YHCIIE C
MpUMEHEHHEeM TrpapHuuecKux IMpeacTaBieHuil (ycTaHaBIMBaTh, HMEET JIM YpaBHEHHUE WIIU
CUCTEeMa YpaBHEHUH pellleHus], €CJIM UIMEET, TO CKOJIbKO, U poyee).

[TepexomuTs OT ciioBecHOW (GOPMYIMPOBKH 3amaud K €€ anreOpandeckod MOJICIU C
IIOMOIIIBIO COCTaBJICHHWSI YPAaBHEHHWS WJIM CUCTEMBl ypPaBHEHMI, HHTEPIPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥ NOJIyYCHHBIA PE3YIIbTAT.

[IpuMeHATH CBOKCTBA YMCIOBBIX HEPABEHCTB U1l CPABHEHUS, OLIEHKH, pellaTh JIUHEHWHbIE
HEpPaBeHCTBA C OJHOM MEpPeMEHHOM M HX CHCTEMbl, [aBaTh IpaUUECKyI0 WILTIOCTPALUIO
MHOYECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[lonumatb ¥  UCHONB30BaTh  (PYHKIMOHANBHBIE TOHATUS U S3BIK  (TEPMUHBL,
CUMBOJIMYECKHE OOO3HAUYEHHUS), OINpPEAesATh 3HaYeHHE (PYHKUMU [0 3HAYCHHUIO apryMeHTa,
OTpeeNATh CBOMCTBa PyHKIMU 1O €€ TpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUA:

y = k/x, y = x2, y = X3,y = |x|, y = VX, onuceIBaTh CBOMCTBA YHCIOBON (GYHKIMH MO €&
rpaduky.

K xonmy oOydenus B 9 kJjacce oOydaromuiics NOTYYHUT CIEAYIOIIUE IPEAMETHBIC
pe3ynbTaThl:

Yucia ¥ BBIYUCTICHUSA

CpaBHMBATh U yIOPSAJOYNUBATH PALIMOHATIBHBIE U UPPALIMOHAIIBHBIE YHCIIA.

BoimonHaTe apudmeTHueckue IEHCTBUS C PallHOHAIBHBIMU YHCIAMH, COYeTasl YCTHBIE U
MUCbMEHHBIE PUEMBI, BBITIOJIHATH BEIYMCICHHS C UPPALIMOHAIBHBIMUA YUCITIAMM.

Haxonuth 3HaueHUs cTeneHel ¢ UeNbIMU MOKa3aTeNssMU U KOPHEW, BBIYUCIIATH 3HAUEHUS
YHUCJIOBBIX BBIPAKEHUM.

OKpyrisiTh NEWCTBUTENbHBIE YKCIA, BBIMOJHATH NPUKUIKY pe3yibTaTa BBIYMCICHHI,
OIIEHKY YHCIIOBBIX BBIPAKEHUH.

YpaBHeHHUS U HEPABEHCTBA

11



Pemarte nuHEilHbIE M KBaJpaTHbIE YpPAaBHEHUS, YPAaBHEHMs, CBOJSIIMECS K HUM,
npocTeiire JpoOHO-pallOHATbHBIC YPABHEHHS.

Pematp cuctemsbl 1ByX JIMHEHHBIX YpPaBHEHMH C JBYMsI IEPEMEHHBIMU U CHCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE ABJIAETCS JIMHEWHBIM.

Pemate TekcToBBIE 3ajauM  aNreOpandecKUM CIIOCOOOM C TOMOIIBIO COCTAaBJICHUS
YpaBHEHHUS UM CUCTEMBI JIBYX YPaBHEHUH C IBYMSI IEPEMEHHBIMHU.

[IpoBOoaUTH MpPOCTENIINE UCCIAEAOBAHUSA YPABHEHUM U CUCTEM YPaBHEHHM, B TOM YHCIIE C
IIPUMEHEHUEM TpapUuecKux IMpeacTaBieHui (ycTaHaBIMBaTh, MMEET JIM YpaBHEHHWE WU
CHCTEMa YpPaBHEHUM pEILIEHUs], €CJIU UMEET, TO CKOJIbKO, U IIPOYEe).

Pemate nuHeiiHbIE HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, M300pakaTh pEIICHUE
HEPAaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alIUChIBATh PEILIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemarp cucreMbl JHMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAONINE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PELIEHUE CUCTEMbl HEPaBEHCTB Ha YHMCIIOBOM MPSIMOH,
3aMMChIBaTh PEUICHHE C TOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBeHCTBA P PELICHUH Pa3IMYHBIX 3a1a4.

DyHKUUHA

PacnioznaBath (hyHKIIMM U3y4eHHBIX BUIOB. [l0Ka3pIBaTh cCXeMaTHUYECKU PACIIONOKEHHE Ha
KOOPJIMHATHOM MJIOCKOCTH rpadukoB GyHKimi Bupa: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X Yy = [X|, B 3aBuCHMOCTH OT 3HaueHHi KO>(PHUIMEHTOB, ONMACHIBATH CBOHCTBA
GyHKIMH.

Crpouth U u300paXkaTh CXe€MaTHYECKU TIpaUKH KBaJApaTHUUHBIX (YHKIIMM, OMHCHIBATH
CBOMCTBA KBaJPaTUUHBIX (PYHKIUH MO UX rpauKam.

PacroznaBate  kBagpatuuyHyro  (QyHKUMIO 1O Qopmyie, MPUBOJUTH  IPUMEpPHI
KBaJIPaTUYHBIX QYHKIUI U3 pealbHON )KU3HU, PU3UKH, TEOMETPUHU.

YucaoBble MOCTEI0BATEILHOCTH U MPOrPeCcCUH

Pacnio3HaBate apuMeTHUECKyt0 U IeOMETPUUYECKYI0 IPOIPECCUU MPHU Pa3HBIX crocobax
3a/laHusl.

BBINONHATE BBIYMCICHUSI C MCIOJIB30BaHMEM (OpPMYN N-ro wieHa apu(pMeTH4ecKodl u
reOMETPUUYECKON MPOrpeCCHii, CyMMbI MIEPBBIX N YIEHOB.

N306paxaTh 4ieHbl OCIE10BATEIbHOCTH TOUYKAMH HAa KOOPIMHATHON IJIIOCKOCTH.

Pematp 3amaun, cBsI3aHHBIE C YMCIOBBIMH IIOCIENOBATENBHOCTAMH, B TOM YHCIE 3aJadd
U3 peaJbHOM KU3HU (C MCIIOJIb30BAaHUEM KaJIbKYIIATOPA, IU(PPOBBIX TEXHOIOTHM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne | HamMeHOBaHuUe pa3esioB U TeM KonTpoas | IlpakTnye (undposbie)
n/n MporpaMmmbl Bcero | upie CKHe Oﬁpa30BaTeJIbHLIe
padoTsbI padoThI pecypcebl
1 Yucna 1 BBIYUCIICHUS. o5 1 bu6mmorexa [{OK
ParmoHanbHbIe YKcIa https://m.edsoo.ru/7f415b90
bu6mmorexa [{OK
2| AJIrebpanacciie BLpLKCHHS 27 . https://m.edso0.ru/7f415b90
bu6mmorteka [IOK
3 | Ypasnenus u HepancHcTBa 20 . https://m.edsoo0.ru/7f415b90
bu6morteka [IOK
4 | Koopmumarer n rpaduicu. Gynxiin 24 . https://m.edsoo0.ru/7f415b90
bu6moreka [IOK
> | TosTopenne i obobmenne 6 . https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOIT'PAMME
8 KIIACC
KosunyecTBo yacoB DJIeKTPOHHbIE
Ne | HaumeHoBaHuUe pa3esioB U TeM Konrpo | IIpaktuy | (uupposbie)
n/n | nporpamMmsi Bcero | JbHBIE | ecKHe o0pazoBaTelbHbIE
padoTsl | padoThI pecypcol
1 Yucna v Beiuncnenus. KBagparHeie 15 bu6moreka [IOK
KOPHHU https://m.edsoo.ru/7f417af8
2 Uucna u BerancieHus. CTEIEeHb C 7 bu6moreka [IOK
LIEJIBIM TTOKA3aTeIEM https://m.edsoo.ru/7f417af8
3 AnreOpanvecKkre BhIpaKEHUSI. 5 1 bubmuorexa [JOK
KBaapatHblii TpéxuiicH https://m.edsoo.ru/7f417af8
4 AnreOpanvecKkre BhIpaKEHUSI. 15 1 bubmuorexa [JOK
Aurebpandeckast Jpoob https://m.edsoo.ru/7f417af8
5 YpaBHEHUS U HEPABEHCTBA. 15 1 bubnuoreka [JOK
KBazaparHbie ypaBHCHHUS https://m.edsoo.ru/7f417af8
6 YpaBHEHUS U HEPABEHCTBA. 13 bubnuoreka [JOK
Cucrembl ypaBHEHUI https://m.edsoo.ru/7f417af8
7 YpaBHEHUS U HEPABEHCTBA. 12 1 bubnuoreka [JOK
HepasencrBa https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 DyHKUHH. OCHOBHEIC OHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyHKim. uciossie dynKimH ¥ https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 Tlostopenne n 06odmenne 6 1 https://m.edsoo.ru/7f417af8
OBHIEE KOJIMYECTBO YACOB I10 102 5 0
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[TPOTPAMME

9 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
Ne | HaumenoBaHMe pa3/ie/ioB U TeM Kontpo | IIpakruy | (uupposbie)
/0 | AporpaMmsl Bcero | ibHBIE | eCKHe o0pa3oBaTe/bHbIE
padoTbl | padoThI pecypcsl
1 Yucna 1 BBIYUCIICHUS. 9 bu6mmoreka [IOK
JlelicTBUTENIbHBIC YHCIIA https://m.edsoo.ru/7f419d08
2 VYpaBHEHMS U HEPABEHCTBA. 14 1 bubnuorexa [JOK
VYpaBHEHUS ¢ OJTHOH MEPEMEHHON https://m.edsoo0.ru/7f419d08
3 VYpaBHEHMS U HEPABEHCTBA. 14 1 bubnuoreka [IOK
Cucrembl ypaBHCHUI https://m.edso0.ru/7f419d08
4 VYpaBHEHMS U HEPABEHCTBA. 16 1 bubnuoreka [IOK
HepaBencTBa https://m.edsoo0.ru/7f419d08
bubnuoreka [IOK
S | Dymiun 16 1 s/ 6500, 1/7#419008
6 YucoBele MOCIEI0BATENLHOCTH 15 1 Eggg?/ﬁzzzigﬁﬂ £419d08
7 [ToBTOpenue, o6o0IICHNE, 18 1 bu6moreka [IOK
CHCTeMaTH3alHsI 3HAHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIJMYECTBO YACOB I1O 102 6 0

I[TPOTPAMME
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