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COJEP KAHUE YYEBHOI'O KYPCA
«PEHIEHUE HECTAHIAPTHBIX MATEMATHUYECKHUX 3AJIAY»

5 KVIACC

HartypaJjbHble uncia u HyJIb

Harypanbaoe umcno. Psn Hatypanpabix uucen. Ywucno 0. M3o0pakeHne HaTypaabHBIX
qycelsl TOUKaMU Ha KOOPAMHATHOM (UMCIIOBOM) IPSIMON.

[To3unmonnas cucrema cuucieHus. Pumckas Hymepanus Kak IPUMEDP HENO3UIIMOHHOMN
CUCTEeMbI cuucieHus. [lecsaTuunas cucremMa CUMCIICHUS.

CpaBHeHuE HaTypaJbHBIX 4YMCEJ, CPAaBHEHUE HATYpaJbHBIX uuced ¢ HynéM. CrnocoObl
cpaBHeHUs. OKpyIJIeHHE HAaTypaJIbHbIX YHCEI.

CrnokeHre HaTypaJlbHbIX YHCEN, CBOMCTBO HyJsl HpPH CIOXKEHHU. BblunTaHue Kak
necTBre, 00paTHOE CIOXKEHHUIO. Y MHOKEHHE HaTypallbHbIX YHMCEJl, CBOMCTBA HYJNS U €IUHUIIBI
IpU yYMHOXXEHUHU. JleneHue Kak JedcTBUE, 0OpaTHOe YMHOKEeHHIO0. KOMIIOHEHTHI aelcTBUH,
cBsA3b MexXJy HUMU. [IpoBepka pesynbTara apupmerndeckoro aeicrus. [lepemecturensHoe u
COueTaTeNIbHOE CBOWMCTBA (3aKOHBI) CIOXKEHHMSI M YMHOKEHHUS, PACIpPEAEIUTEbHOE CBONCTBO
(3aKOH) YMHOKCHHSI.

Hcnonb3oBanue OykB i 0003HAYEHMsSI HEM3BECTHOIO KOMIIOHEHTAa M 3alliCH CBOWCTB
apu(METUIECKUX JICUCTBUH.

JlenuTtenu U KpaTHbIE YMCIa, pa3jokeHHe Ha MHOXuTenu. [IpocTbie U cocTaBHbIE YKCIA.
[Tpusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ OCTaTKOM.

CreneHb C HaTypaJbHBIM TIOKa3aTelleM. 3amuch YWCIa B BUJE CYMMBI pPa3psIHBIX
ClIaraeMbIX.

YucnoBoe BbIpakeHHUE. BbplunClieHME 3HAYEHW YHMCIOBBIX BBIPAXKEHUN, TOPSAIOK
BBIIIOJTHEHUST  AeWcTBUU. lcmonp30BaHME TPU  BBIYHUCICHUAX MEPEMECTUTENBHOIO U
COUYETATEeNIbHOTO CBOMCTB (3aKOHOB) CJIOXEHHUS M YMHOXEHHS, pacHpelesIuTeIbHOrO CBOICTBA
YMHOXKEHUS.

Apoou

[IpeacraBnenue o aApodbu Kak crocoOe 3amicu 4acTu BenuduHbl. OOBIKHOBEHHBIE APOOH.
[IpaBunbHbIE U HeNpaBHIbHBIE 1poOu. CMenianHas ApoOk, MPeICTaBICHUe CMEIIaHHON Ipoou B
BUJIE HENPaBWJIBHOM JApoOM U BbIJEICHHE IEJNOM YacTH 4ucia M3 HEMpaBHIBHON apoOu.
N3obpaxenune npodeit ToukamMu Ha YnMCI0BOM npsiMoii. OCHOBHOE CBOMCTBO Jipobu. CokpareHue
npo6eit. [IpuBenenue apobu Kk HoBoMY 3HamMeHaTeno. CpaBHEHHE IpoOeH.

CrnoxxeHue u BbIlUMTaHUE ApoOell. YMHOXKEHHE U JIeieHHe OpoOeid, B3auMHO OOpaTHbIE
npo6u. HaxoxaeHre 4acTu 1enoro U 1eioro 1o ero YacTH.

Hecstuunas 3anuck apobeit. [Ipeacrapnenue necATUUHON ApoOU B BUAEC OOBIKHOBEHHOM.
N3o0paxkeHue AecaTUYHBIX ApoOed ToukamMu Ha YMUCIOBOM mMpsiMoil. CpaBHEHHE IECITUYHBIX
npoOei.

Apudmernueckue AEUCTBUS C JECATUUHBIME Ipo0sMu. OKpyriaeHue TeCATUYHBIX JPOOC.

Penrenune TeKCcTOBBIX 32124

Pemenune TekcToBbIX 3amau apudmeruyeckuM crnocobom. Pemienue noruueckux 3amgad.
Pemenue 3amau nepe6opoM Bcex BO3MOXKHBIX BapUaHTOB. VIcrosib30BaHMe MpU pEeIIEHUH 3aa4
TAOJIUI[ U CXEM.

Pemenue 3anad, cogepxalinx 3aBUCUMOCTH, CBS3bIBAIOIINE BEIMYMHBI: CKOPOCTh, BpeMH,
paccTosiHMe, 1I€Ha, KOJIMYECTBO, CTOMMOCTb. EJMHMIIBI M3MEpeHUs: Macchl, 00bEMa, LEHBI,
paccTOosHUSA, BPEMEHH, CKOPOCTH. CBS3b MEXAY €AMHULIAMU U3MEPEHNS KaKIOW BEJTMYHHBI.

Perienne 0CHOBHBIX 33124 Ha APOOH.

[IpencraBnenne qaHHBIX B BUE TaONHUII, CTOJIOYATHIX JHArPaAMM.

Harasanas reomerpus



Harnsaneie npencraBinenus o purypax Ha INIOCKOCTH: TOYKa, MPsIMast, OTPE30K, JIyd, YTOJI,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY’KHOCTb, Kpyr. Yroi. IIpsmoii, ocTpelid, Tynoil U pa3BEpHYyTHIN
YTJIBL.

JUlnHa oOTpe3Kka, METPUYECKHE €OUHULBI JUIMHBL. [[nuHa JoMaHOH, mnepumerp
MHOTOYI0JIbHUKA. MI3MepeHne 1 NocTpoeHne YIiloB ¢ IIOMOIIBIO TPAaHCIIOPTHPA.

Harnsanuele npencraBieHust o purypax Ha IVIOCKOCTH: MHOTOYT'OJIBHUK, IPSMOYTOJIbHUK,
KBaJ[paT, TPEYTOJIbHUK, O PABEHCTBE (PUTYD.

N3ob6paxkenue ¢uryp, B TOM 4rcie Ha kierdatoid Oymare. [locrpoenne koHpurypammii u3
qacTeil mpsiMOi, OKPYKHOCTH Ha HEJIMHOBAHHOW M KieT4aTroil Oymare. Mcrosib30BaHHE CBOMCTB
CTOPOH U YIJIOB MIPSIMOYrOJIbHUKA, KBaJpaTa.

[Inomanas NpsAMOYroJbHUKA U MHOTOYTOJIbHUKOB, COCTABJIEHHBIX U3 MPSIMOYTOJIbHUKOB, B
TOM uucie Quryp, n300pak€HHbIX Ha KieTyaToi Oymare. EqMHUIIBI H3MEpeHNs TUIOIIA IH.

Harnsagnele mpenactaBieHMss O — MPOCTPAHCTBEHHBIX — (UIypax:  MPSMOYTOJIbHBIN
napajuienenunesn, KyO, MHOTOrpaHHUKH. V3o0pakeHne mnpocTeWIIMX MHOTOIPAHHUKOB.
Pa3Béprku kyba u mnapamtenenunena. CoznaHue Mojeneil MHOTOIpaHHUKOB (M3 Oymarw,
MIPOBOJIOKH, TUTACTUIIMHA U APYTUX MAaTEPHUAIIOB).

O06BEM IPSIMOYTOJIBHOTO Tapajuienenumena, kyoa. Equnuier usmepenus oobéma.

7 KJIIACC

Yucia u BIYUCTICHUS

Jlpobu OOBIKHOBEHHBIE M JIECATHUYHBIE, MEepexoj] OT OJHON (opMbI 3amucH Apoleil K
npyroii. [loHATHE palMOHAIIBHOTO YHMCIIA, 3alMCh, CPABHEHHE, YIIOPSAOUYNBAHUE PALMOHAIBHBIX
yucen. ApudmMernyeckue AeUCTBUS C pallMOHAIBHBIMU YKciIaMu. Perienue 3anad U3 peajibHON
IIPAKTUKH Ha YacTH, Ha ApoOu.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeJeM: OIpelesieHue, NpeoOpa3oBaHUe BBIPAXKEHUN Ha
OCHOBE ONpEAETICHHUs, 3aKch 00bINX Yncen. [IponenTsl, 3anuchk IPOLEHTOB B BUJE poOU U
IpoOu B BHJIE IPOLIEHTOB. TpHU OCHOBHBIE 3aJjauil Ha MPOLIEHTHI, PEIICHUE 3a7ad U3 peabHON
IIPaKTHKH.

IIpuMeHeHNe IPU3HAKOB ACTUMOCTH, PA3JIOKEHNE HA MHOKUTEIN HATYPAIbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IIpsAMasi U 00paTHasi MPONOPLUHOHAIBHOCTH.

Anredpanyeckue BbIpasKeHU s

IlepemeHHBIE, YMCIOBOE 3HAUYECHUE BBIPAKEHHUA C IEpEMEHHOW. JlomycTuMble 3HaYeHUs
nepeMeHHbIX. IIpencraBieHue 3aBUCHMOCTH  MEXIy BeIMYMHAMM B BHUAE (HOPMYIIbI.
Beruucnenus no gopmynam. [IpeobpazoBanne OyKBEHHBIX BbIPAaXKEHUH, TOXKAESCTBEHHO paBHbIE
BBIPQXKEHHUs, IIPaBUJIa MPeoOpa3oBaHUsl CyMM U IIPOU3BEICHUHN, IIPaBUIa PACKPHITHS CKOOOK U
IPUBEICHUS MOJIOOHBIX ClIaraeMblIX.

CBoJicTBa CTENEHU C HATYPAJIbHBIM I10KA3aTEIIEM.

Opnounensl 1 MHOrowieHsl. Crenenp MHOrouieHa. Cllo)KeHHE, BBIYNTAHUE, YMHOKEHHE
MHOTOWIEHOB. DOpPMYJIbl COKpAIIEHHOIO YMHOJMKEHUS: KBaJgpaT CyMMBbI M KBaJpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3noxkeHre MHOTO4JIEHOB Ha MHOKUTEIH.

YpaBHeHus 1 HEPABEHCTBA

VYpaBHeHHe, KOpEeHb YpaBHEHUS, IpaBuUia MpeoOpa3oBaHMs ypaBHEHUS, PABHOCHIBHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEHMHOIO YpaBHEHU,
pelleHne JMHEWHBIX ypaBHeHMI. CocCTaBlI€HHME ypaBHEHUMN IO YCIOBHUIO 3ajaudu. PemieHue
TEKCTOBBIX 3a/1a4 C IIOMOIIBIO YPABHEHUM.

JIuHeliHOe ypaBHEHME C JIBYMsI EpeMEHHbIMHU U ero rpapuk. Cuctema JIBYX JMHEHHBIX
ypaBHEHUH € JByMs NepeMeHHbIMH. PenieHue cucrteM ypaBHEHHH CrOCOOOM MOJCTaHOBKH.
IIpuMepsl perieHus TEKCTOBBIX 3a4a4 ¢ TOMOILIBIO CUCTEM YPaBHEHUM.

DyHKUUH



Koopaunara toukn Ha npsAMon. UuciaoBble INPOMEKYTKU. PaccTrosiHue Mexay IByMs
TOYKaMH KOOPAMHATHOMU IIPSIMOM.

[IpsmoyronpHas cucremMa koopamHat, ocu Oxu Oy. AOGcmucca w opaMHATa TOYKH HaA
KoopAuHATHOM TuiockoctH. [Ipumepsl rpadukoB, 3amaHHbIX (opmyrnamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTei. [lonstue ¢ynkuun. I'padpux Pyakmun. CpoiictBa  (QyHKIMIA.
Jluneitnas ¢ynkuwms, e€ rpaduk. ['padux Gynkuuu y = |X|. ['paduueckoe peuieHre JTHHEHHBIX
YPAaBHEHUHN U CUCTEM JIMHEHHBIX YPAaBHEHUM.

8 KUIACC

Yuciia ¥ BbIYMCICHUS

KBanparubiii kopeHb u3 umcna. Ilonsrue 00 wuppauuvoHanbHOM uucie. JlecaTnyHbie
MpUOIMKEHNST UPPalMOHANIBHBIX yncen. CBoiicTBa apuMeTHYeCKUX KBaJpaTHBIX KOPHEH U UX
MIPpUMEHEHHE K MNpeoOpa30BaHUIO YHMCIOBBIX BBIPAXKEHUM M BBIYMCIEHUSAM. JlelicTBUTENbHBIE
qucia.

Crenens ¢ 1e7bIM [TOKa3areneM U e€ cBoiicTBa. CTaHAapTHAs 3alIUCh YHCTIA.

Aaredpanyeckue BbIpaKeHHs

KBanpatHblil TpE€XusieH, pa3aoKeHUE KBaJpaTHOTO TPEXWIEHA HA MHOKHUTEIIH.

AnreOpandeckas apoOb. OCHOBHOE CBOWMCTBO anreOpanyeckor napoou. CroxeHue,
BBIUMTAHUE, YMHOKEHUE, JiefieHue anreOpanueckux apoOeil. PanuoHanbHble BBIpaXXEHUS U HX
npeoOpa3oBaHHUe.

YpaBHeHUsSI M HEPABEHCTBA

KBanpartHoe ypaBHeHue, (opmyna KopHeH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHMil, cBoAALmMXCA K JHMHEWHBIM W KBaapaTHbIM. [lpocreiimme npoGHO-
paloHaIbHbIe ypaBHEHUSI.

I'padmueckas uHTEpHpeTalys ypaBHEHUN C JBYMS MEPEMEHHBIMU M CHUCTEM JIMHEWHBIX
ypaBHEHUN ¢ AByMs IepeMeHHbIMH. [Ipumepsl perieHus CHUCTEM HEJIWHEWHBIX YPaBHEHHM C
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA W MX CBoMcTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHeElHBIE HEpaBEHCTBA € OJHOM TmepeMeHHOW. Cucrtemsbl
JIMHEMHBIX HEPABEHCTB C OJIHOU MEPEMEHHOM.

D yHKUUHA

[Tonsitne ¢ynkuuu. OOnacTh onpeneneHus 1 MHOXKECTBO 3HaueHUH (yHkIu. CriocoObl
3aaHus QyHKITUH.

I'padux dyaxkumu. Yrenue cpoiictB (yHkuum mo e€ rpaduky. [Ipumepsr rpaduxon
(GYHKIHHA, OTpaXKaIONINX peaabHbIe MPOIECCHI.

OYHKIHMH, ONMUCHIBAIONINE MPSAMYI0 M OOpPAaTHYIO MPOMOPLHUOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxu. OyHKIUU Y = X2,y = X3,y = VX, y=|x|. Tpaduueckoe perenne ypaBHEHUH U CHCTEM
YPaBHEHUH.

9 KJIACC

Yuciaa v BbIYMCTIEHUS

PanmonanbHble yncna, uppanrioHaIbHbIE YUCIA, KOHEYHbIE U OECKOHEYHBIE AEeCATUYHBIC
npobu. MHOXECTBO JEHCTBUTENBHBIX 4YHUCEN, JACHCTBUTENbHBIE YHCIAa KaKk OECKOHEYHbIe
JIecSITUYHBIe  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXXECTBOM
JEACTBUTEIIBHBIX YUCET U KOOPAUHATHOM MIPSMOI.

CpaBHeHHE JEHCTBUTENBHBIX YHCEN, apupMETHUeCKue NEHCTBUS C ACHCTBUTEIHHBIMU
YHCIIaMHU.

Pa3mepbl 0OBEKTOB OKPYXKAIOMIETO MHUPA, IJIUTEIBHOCTh IMPOIECCOB B OKPYKAKOIIEM
MHpE.



[TpubnmxénHoe 3HAYEHHWE BEIUYMHBI, TOYHOCTh NpHOMIKeHHs. OKpyriieHue 4Yuced.
IIpuknaka v OLIEHKA pPe3yabTaTOB BHIYMCIICHUM.

YpaBHeHUsI 1 HEPABEHCTBA

JInneiiHoe ypaBHeHHUe. PellieHne ypaBHEHUH, CBOAAIUXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PeuieHue ypaBHEHMH, CBOAALIUMXCA K  KBaJpaTHbBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHus ypaBHEHUH TPETbEH M 4YETBEPTOM CTENEHEH
Pa3IoKEHUEM HAa MHOKHTEIIN.

Pemenue  npoOHO-palMOHANBHBIX  ypaBHCHHWU.  PemieHWe  TEKCTOBBIX  3amad
aIreOpanvIecKiuM METOJIOM.

VYpaBHeHHe C OBYMS MEpPEeMEHHBIMH U ero rpaduk. PemeHune cucteM ABYX JTHHEWHBIX
YpPAaBHEHUN C JByMs INEpEMEHHBIMH. PellleHne cucreM ABYyX YpaBHEHHM, OJHO W3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpOi cTeneHu. I'paduueckas MHTEpHpeTalus CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a71a4 alNTreOpandecKuM CIIOCOOOM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHEMHBIX HEPAaBEHCTB C OJHOM NEPEMEHHOW. PemieHue cucreM JIMHEMHBIX
HEpaBEHCTB ¢ OJHOW mnepeMmeHHOU. KBanpartHole HepaBeHcTBa. ['paduueckas uHTEpmperanus
HEPAaBEHCTB M CUCTEM HEPABEHCTB C JIBYMS IIEpEMEHHBIMH.

LORIIN1700

Ksagparnunas ¢ynkmus, e€ rpadpuk u cBoiictBa. [lapabosia, KOOpAWHATHI BEPIIUHBI
mapadoJIbl, 0Cb CHMMETPHUH TTapadOoJIbL.

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

Yucii0Bble 0CJIEA0BATEIBHOCTH U MPOTPECCUH

[ToHsiTHE YMCIOBOI MOCIENOBATEIBHOCTH. 3a/IaHUE MOCIIEI0OBATEILHOCTH PEKYPPEHTHOM
dhopmyroit 1 popMyIoi N-TO YIeHa.

Apugpmernueckass M reoMerpudeckas — mporpeccuu.  @opmynsl N-ro 4ieHa
apuMETHIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBBIX NUJICHOB.

N3obpaxenne dieHOB apu(PMETHUYECKOM W TEOMETPHUYECKON MPOTrpeccHuil TOYKaMH Ha
KOOPJIMHATHOM TJIOCKOCTH. JIMHEWHBIA U SKCIOHEHIHAIBHBIN poCT. CI0KHBIE MPOLEHTHI.



IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHHSA YYEBHOI'O KYPCA
«PEHIEHUE HECTAHJAPTHBIX MATEMATHUYECKHUX 3AJIAY» HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JJMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHHUs yueOHOTO Kypca «PelieHne HecTaHIapTHBIX
MaTeMaTHYECKUX 33/1a4» XapaKTepU3yrTCs:

NaTPUOTHYECKOE BOCIIUTAHME:

MPOSIBICHUEM HMHTEpeca K TMPOLUJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOLICHHEM K JIOCTHKECHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUUCKOMN
MAaTEeMaTHYECKOM IIKOJIbI, K UCMOJIB30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

rpasIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peau3alld ero Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPak]IAAHCKOTO 0OIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJICHHIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH{, 0CO3HAHHEM BOKHOCTH MOPAITbHO-ATHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

TPY/10BO€ BOCIIUTAHME:

YCTAaHOBKOW Ha aKTHBHOE y4YacCTHE B PEUICHUH NPAKTUYCCKUX 3a7a4 MaTEeMaTHUYECKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MATeMAaTHYECKOTO 00pa30BaHUs Ha MPOTSHKEHUU BCEH
YKU3HU JIJIS1 YCIIENTHOHM Tpo(deCcCHOHaTBHOM EeATeThHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHEM WHIUBUIYATLHOW TPAEKTOPHUH OOpa3oBaHHs |
KU3HEHHBIX TJIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

3CTeTHYECKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHUN, PACCYKICHHUM, YMEHHUIO BUAECTh MaTEMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

LHEHHOCTH HAYYHOI'0 MO3HAHUS:

OpUEHTAIle B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeJOBeKa, MNPHUPOAbI M OOIIECTBa, MOHUMAaHUEM
MaTeMaTH4YeCKOH HayKH Kak cepbl 4eloBeYecKON MAesTeNbHOCTH, ITaloB €€ pa3BUTUS U
3HAUMMOCTHU JJIs Pa3BUTHUS LIUBUIM3ALNUH, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM T[O3HaHUS MHUpA, OBJIAJEHUEM [MPOCTEUIIMMH HaBbIKAMU
HCCIIEA0BATEIbCKOM 1EATEIbHOCTH;

(pusuyeckoe Bocnuranue, GopMuUpoBaHue KYJbTYPbI 310POBbSI H IMOIHOHAJIBLHOIO
0J1aronmosIy4us:

FOTOBHOCTBIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOErO 3/10POBbS,
BEJICHUS 3[J0pPOBOrO 00pasa >KU3HM (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas ¢Qusnyeckas aKkTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBhIKa pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OMUOKY U TAKOTO K€ MpaBa JAPYroro 4yeioBeKa;

JIKOJIOTMYECKOoe BOCIIUTAHHUeE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM Ul pelieHus 3agad B o0nacTu
COXPAaHHOCTH OKpYKAIOIIEeW Cpenpbl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKHM HX BO3MOXHBIX
MIOCJIEJICTBUH ISl OKpYKaIOIEH Cpelbl, OCO3HAHHWEM TII00aIbHOTO XapaKTepa SKOJIOTHYECKHX
mpo0JieM U MyTell X peuieHus;

aJanTanus K M3MEHAIMMMCH YCJIOBHAM COIMAIBLHON U MPUPOIHOI Cpebl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIIOBHSIX HEONPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Y€pe3 MPAKTHUECKYIO JI€ITeIbHOCTh, B TOM YUCJIE YMEHUE YUUTHCS Y JIPYTUX
TOJIeH, MpuoOpeTaTh B COBMECTHOM JIEATEIILHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHITUN W3
OTBITA IPYTHX;



HE00X0AUMOCTHIO B (DOPMUPOBAHUK HOBBIX 3HAHHM, B TOM 4ucie (GOPMYIHPOBATH UEH,
MOHATHS, TUIIOTE3bl 00 00BEKTaX M SIBICHMSIX, B TOM UYHCJIE paHEE HEU3BECTHBIX, OCO3HABATH
neuuuThl COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, IIIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMI0, BOCIIPHHUMATb CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATh NPUHUMAEMBIE DPELIECHUS U
JeWcTBUS, GOPMYITUPOBATH U OLIEHUBATH PUCKH U TMOCIEACTBHS, (JOPMHUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBbIE YHHBEPCAIbHbIE YUeOHbIE TelcTBUS

Ba3oBble JioruYyeckue IeicTBUA:
® BBIABJIATH W XapaKTEPHU30BaTh CYINICCTBEHHBIC MPH3HAKM MATEMAaTHYCCKUX OOBEKTOB,
MOHATHH, OTHOIICHHA MEXIy TIOHATUAMH, (QOPMYIUPOBATH ONPEACICHUS TOHSITHH,
YCTaHABIIMBATh CYIIECTBEHHBIN TpPH3HAK KIACCU(PUKAIMK, OCHOBAHUSA JUIsI 000OMmIeHUS U
CpaBHCHHUSI, KpUTEPHUH TTPOBOJAMMOTO aHAIIN3A,
® BOCHpPUHUMATh, (QOPMYIHPOBATH € MPEOOPA3OBBIBATH CYXIACHUS: YTBEPIUTCIBHBIC H
OTpHUIATEIIbHBIC, SIMHIUYHBIC, YACTHBIC B O0ITUE, YCIOBHBIC,
® BBHISBJIATH MATEMAaTHYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTHBOpPEYHsS B (akTax,
JTAHHBIX, HAONIOJCHUAX W  YTBEPXKACHHSX, TMpeaaratb KPUTEPUW JUIS  BBISIBICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUMIL;
e JieNaTh BBIBOJBI C HCIIOJB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX WM WHIYKTHBHBIX
YMO3aKITIOYCHHH, YMO3aKITFOUEHUH 110 aHAJIOTHH;
e pa3dupaTh JOKA3aTeIbCTBA MATEMATHUCCKUX YTBEPKICHHWH (TIPSIMBIE W OT IPOTHBHOTO),
MPOBOJNTH  CAMOCTOSITEIBHO  HECJIOXHBIC  JIOKa3aTeldbCTBA MaTEeMaTHYECKUX  (DaKTOB,
BBICTPAaWBaTh apPryMEHTAllMI0, TPUBOAUTH TMPUMEPbl M KOHTPHIPUMEPHl, OOOCHOBHIBATH
COOCTBEHHBIEC PACCYK/ICHNUS,
e BBIOMpATH CIOCOO pelieHus y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO BAapHAHTOB PEIICHMS,
BBIOMpaTh HanboJIee MOIXO SN ¢ YYETOM CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3zoBble ucciexoBaTrejbCcKHe eHCTBUA.
® JCMOJb30BaTh BOIMPOCHI KaK MCCIENOBATENIbCKUI MHCTPYMEHT MO3HAHUA, (POPMYIHUPOBAThH
BOIPOCHI, (PUKCHUpYIOLIME TPOTUBOpEUHE, MPOOIIeMy, CaMOCTOATEIBHO yYCTaHABIMBATh MCKOMOE
U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;
® NPOBOJUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY HECJIOXHBIA SKCIIEPUMEHT,
HEOOJIbIIOE HCCIEAOBaHWE II0 YCTAaHOBJIGHHIO OCOOCHHOCTEH MaTreMaTH4ecKoro oOBEeKTa,
3aBUCUMOCTEH 0OBEKTOB MEXK Ty COOOM;
® CaMOCTOSITENIbHO (OpMYIHPOBaTH O0OOOIIEHUS U BBIBOJBI IO PE3YyIbTaTaM IPOBEIEHHOTO
HaOIIO/ICHUS, UCCIIEeI0OBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
0000I11IeHMI;
® TIPOrHO3MPOBATH BO3MOKHOE PAa3BUTHE MPOIECCA, a TAKXKE BBIIBUTaTh MPEINOJIOKEHHUS O €T0
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ nnpopmanmeii:
® BBLIABJISATH HENOCTATOYHOCTh M W30BITOYHOCTH MH(OPMAIMH, JAHHBIX, HEOOXOTUMBIX IS
pelIeHus 3a/1a4H;
e BHIOMpaTh, AaHAIM3UPOBATh, CHCTEMATHU3HPOBATh U HHTEPIPETHUPOBATH HHMOPMALIUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHUS;
e BbEIOMpaTh (OpMy MpencTaBieHUs HHGOPMAIMU W WIUTFOCTPUPOBATH peIIaeMble 3a/laud
cXeMaMu, AuarpaMMaMu, HHOU rpadukoi M 1X KOMOUHAIUSAMU;
® OIICHMBATh HAAE&KHOCTh WHMOPMALMK IO KPUTEPUSM, MPEAIOKEHHBIM YUYHUTEIEM WIH
c(hOpMyTUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHuKaTHBHBIE YHHBepCaJibHble Y4ieOHbIe [elCTBUS:



® BOCIPUHUMATh U (OPMYIHUPOBATH CYXKIEHUS B COOTBETCTBHHM C YCIOBUAMHU M IIECISIMH
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MUCBMEHHBIX
TEKCTaX, JaBaThb IIOSCHEHUS [0 XOJAY pEUIeHHs 3aJadd, KOMMEHTHUPOBATh IOJYyYEHHBIN
pe3yJbTarT;
e B Xx0J¢ OOCYXIEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKITaeMOH TeMbl, IpOOIEeMBbI,
pelaeMoi 3ajauu, BbICKa3blBaTh WJEH, HALIEJICHHbIE HA MOMCK PELICHMsSI, CONOCTAaBISATh CBOU
CYXJEHHUS C CY)KICHHSIMHU JPYTHX YYaCTHUKOB Juajora, oOHapyXMBaTh pa3jIMyle U CXOJCTBO
MO3UIIHIA, B KOPPEKTHOU opme (GopMyTHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
® INPEICTABJIATH pE3yJbTaThl pEIICHUs 3a/Jayd, SKCIEPUMEHTA, HCCIEI0BaHUsS, IPOEKTa,
CaMOCTOSITEJIBHO  BbIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJad [pPE3CHTAluu U
0COOEHHOCTEH ayAuTOpUH;
® TIOHMMAaTh W HCIIOJIb30BATh MPEUMYIIECTBAa KOMAHIHOM W HHAMBUAYAJbHON pPalbOTHI IpH
pelIeHny y4eOHbIX MaTeMaTHYECKUX 3aay;
® [PUHUMATH 1€Jb COBMECTHOM JESATENIbHOCTH, IJIAHUPOBATh OPraHU3allMi0 COBMECTHOM
paboThl, pacnpeaensaTh BUIbI padoT, JOrOBapuBaThHCs, 0OCYXKIAATh MPOLIECC U Pe3yIbTaT padbOTHI,
0000111aTh MHEHUS HECKOJIbKUX JIFOJICH;
® y4yacTBOBaThb B TPYIIOBBIX (Qopmax paboThl (0OCykJIeHHs, OOMEH MHEHUSIMH, MO3TOBBIE
HITYpMbl M JIpYTH€), BBINOJIHATH CBOIO 4acTh pabOThl M KOOPAMHHUPOBATH CBOM JIEHCTBUS C
JPYTMMH 4I€HaMH KOMaHbl, OLIEHHWBaTh KayecTBO CBOEro BKJIaja B OOIIMIl MPOIYKT IO
KpUTEpUIM, cHOPMYJIHPOBAHHBIM YYaCTHUKAMH B3aUMOIEHCTBUSI.

PerynsiTuBHbIE YHUBEpCAJIbHbIE YUeOHbIE 1€ CTBUSA

Camoopranuszauus:
® CaMOCTOSITEJIbHO COCTaBJIATH IUIAH, AJITOPUTM pELIeHMs 3a7ayd (WU €ro 4acTh), BBIOMpaTh
cnoco0 pemeHuss ¢ y4€TOM MMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMaLuu.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIHHHTE/IEKT:
® BJAJETh CINOCOOAMHU CAMOIPOBEPKH, CAaMOKOHTPOJS Ipoliecca M pe3ysibTaTa pelleHUs
MaTeMaTUYeCKOH 3a1auHu;
® INpPEIBUACTh TPYIHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTh IIPH PEIICHHUU 3aJa4d, BHOCHUTH
KOPPEKTHBBl B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, HAMJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;
® OILICHMBATH COOTBETCTBUE pe3yJIbTaTa JAEATEIbHOCTH IIOCTABJICHHOM LEIM M YCIOBHAM,
OOBSICHATH MIPUUYUHBI JOCTHIKEHHSI MJIM HEIOCTUIKEHUS LIEIH, HAXOAUTh OLIUOKY, 1aBaTh OLICHKY
IPUOOPETEHHOMY OTIBITY.

MNPEJIMETHBIE PE3YJIBTATHI

K xonmy oOydenus B S5 kJjacce oOydaromuiics NOTYYHUT CIEAYIONIUE MPEAMETHBIC
pE3yIbTaThI:

Yuciaa v BbIYMCTIEHUS
e [loHnMarhe U MpaBUIBHO YMOTPEONATH TEPMUHBI, CBSI3aHHBIE C HATypalbHBIMH YHCIAMH,
OOBIKHOBEHHBIMH M JICCATUYHBIMH JIPOOSIMHU.
e (CpaBHUBaTh M YyINOPSJA0YMBATH HATypallbHbIE YHWCIA, CPAaBHUBATh B MPOCTEHIINX CIydasiX
O0OBIKHOBEHHBIE APOOH, TECATUUHBIE APOOH.
e COOTHOCHUTH TOYKY Ha KOOPAWHATHOU (YMCIOBOM) MPSIMOM C COOTBETCTBYIOLIUM € YHCIOM H
n300paxaTh HATypaIbHBIC YHCTIAa TOYKAMU Ha KOOPIUHATHON (YHUCIOBOM) MPSMOIA.
e BpImonHATh apupMeTHUYEeCKHe NEHCTBUS C HATypalbHBIMU UYHCIAMH, C OOBIKHOBEHHBIMH
JIPOOSIMH B POCTEUIITNX CITydasiX.
e BBINOTHATH MPOBEPKY, MPUKHUJIKY pe3yIbTaTa BHIYHCICHUH.
e Oxpyriarh HaTypallbHBIE YHCIA.
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e Pemarh TEKCTOBBIE 3a7a4d apuU(PMETHYECKUM CIIOCOOOM U C TOMOIIBIO OpPraHU30BAHHOTO
KOHEYHOTO nepedopa BceX BO3MOXKHBIX BAPHAHTOB.
e Pemarh 3azauM, COJAEpKallMe 3aBUCUMOCTH, CBSI3bIBAIOLUE BEJIMYUHBI: CKOPOCTb, BpeMS,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTb.
e licnonp30BaTh KpaTKUe 3aMCH, CXEMBbI, TA0INIIbI, 0003HAUEHUS NPU PELICHUH 3a/1a4.
e [lonb30BaTbCs OCHOBHBIMM EIMHHUIIAMHU W3MEPEHMS: LIEHbI, MAcChl, PACCTOSHUS, BPEMEHH,
CKOPOCTH, BBIPA)KaTh OJIHU €IMHUILIbI BEIMYMHBI YEPE3 APYTHUE.
e lI3Biekarh, aHAIM3UPOBATH, OLEHHUBATH WH(POPMALMIO, TPEACTABICHHYIO B TaOiuIe, Ha
cToi04aroil quarpamme, WHTEPIPETHPOBATH MPEICTABICHHBIC JaHHBIC, UCIOJIH30BATH JaHHBIC
IIpU pelIeHNH 3a/1au.

Harasanasi reomerpust
e [lonb30BaTbCs TEOMETPUUECKMMHU TMOHATHUSIMHU: TOYKa, IMpsiMas, OTPE30K, Jyd4, Yrod,
MHOTOYT'OJIbHUK, OKPY’KHOCTb, KPYT.
e [IpuBOIUTH mNpHUMEPHl OOBEKTOB OKPYKAIOMIETO MHUpa, HMEIOMHX (HopMy H3YUEHHBIX
reOMETPUUECKUX QUTyp.
e licnonp3oBaTh  TEPMUHOJIOTHIO, CBSI3aHHYIO €  YIJlaMU:  BEpIIMHA, CTOpPOHA, C
MHOTOYT'OJIbHUKAMHU: YTOJI, BEpIIMHA, CTOPOHA, JUAroHallb, C OKPYKHOCTBIO: paJnyc, TUaMETp,
LEHTD.
e l300paxarh u3yueHHble reoMeTpruecKkre GUIrypbl Ha HEIMHOBAHHOW M KJIeT4aToil Oymare ¢
MTOMOIIBIO IUPKYJIS U TUHEHKH.
e HaxoauTh AIMHBI OTPE3KOB HEMOCPEACTBEHHBIM N3MEPEHUEM C MTOMOIIBIO JIMHEHKHU, CTPOUTH
OTPE3KH 33/IaHHOM JIMHBI; CTPOUTH OKPYKHOCTbH 33JaHHOTO pajuyca.
e llcnosib30BaTh CBOWMCTBA CTOPOH M YIVIOB NMPSIMOYIOJIbHUKA, KBaJpaTa IJIs MX MOCTPOEHUS,
BBIUMCJIEHUS IUIOLAIU U IEpUMETpa.
e BpluncnaTe nepuMeTp M IJIOMIAAL KBaJpara, NPAMOYIOJbHUKA, (PUIYp, COCTABICHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM YHCIIe (GUTYp, N300paKEHHBIX HA KJIETYaTOM Oymare.
e Jlonb30BaTbCsl OCHOBHBIMH METPHUUECKUMH €IUHULAMH W3MEPEHUs MJIUHBI, IUIOIIA/HN;
BBIPAXKaTh OJJHU €MHUIIbI BEJIMYMHBI Uyepe3 ApYyrue.
e Pacno3HaBaTh napasuienenunes, Kyo, MCrojab30BaTh TEPMUHOJIOIHIO: BEPILINHA, peOpo, I'paHb,
U3MEpEHUs, HAXOJUTh U3MEPEHUs Mapajuleenunesa, Kyoa.
e Bpluncnate 00bEM KyOa, napauienenunesna Mo 3aJaHHbIM HM3MEPEHMSIM, I10JIb30BaThCS
eIMHUIIAMU U3MEepEeHus 00bEMa.
e PemaTh HECIOXHBIE 3aJaud HAa H3MEPEHHE TE€OMETPUYECKMX BEJIMYMH B IPAKTUYECKUX
CUTYalLlUsX.

K xonmy oOydenus B 7 KJjacce oOydarolIMiics NOTYYHUT CIEAYIOIIUE IPEAMETHBIC
pE3yIbTaThI:

Yucsia v BBIYUCTCHUS
e BbIMONHATH, coYeTas YCTHbIE M NHCbMEHHbIE NpPUEMBI, apudMeTHdecKhue AeUCTBUS C
paloHaIbHBIMU YHCIIAMHU.
e HaxoauTh 3HAYEHUS YMCIOBBIX BBIPRKEHUHN, TPUMEHATH PA3HOOOPA3HbIE CIIOCOOBI M IPUEMBI
BBIYHCIICHUS] 3HAUEHUN JPOOHBIX BBIPAKEHHI, COAEPKAIIUX OOBIKHOBEHHBIE U JIECATUYHBIE
Ipoou.
e [lepexomuTh OT 0AHON (GOpPMBI 3amMUCH YUCEN K JIpyroi (mpeoOpazoBHIBaTh ACCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECSITUYHYIO IPOOB).
e (CpaBHUBATH U YIOPSAJOUYNBATH PALIMOHAILHBIE YUCIA.
e Oxpyriarh yucna.



e BpINOMHATH NPUKUAKY U OLEHKY pe3yJbTaTa BbIYMCICHHUM, OLEHKY 3HAYEHHUH YHCIIOBBIX
BBIPAKEHUI. BBINOIHATE JEMCTBUS CO CTENEHSAMU C HATYpaJIbHBIMU [IOKA3aTEISIMHU.
e [IpuMeHATH IPU3HAKU AEITUMOCTH, Pa3JI0KEHNE Ha MHOKUTEIN HATYPAJIbHBIX YACE.
e Pemars NpaKkTUKO-OPUEHTUPOBAHHBIE 33/Jayd, CBSI3aHHBIE C OTHOILEHUEM BEJIMYMH,
IIPONOPLIMOHAIIBHOCTHIO BEJIMYMH, IPOLEHTAMH, HHTEPIPETUPOBATH PE3YJAbTaThl PELICHUS 33134
C y4€TOM OrpaHMUYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs
e licnonp3oBaTh anreOpanvyecKkyro TEPMUHOJIOTUIO U CHUMBOJIMKY, NPUMEHATh €€ B IpoLEcce
OCBOEHUS y4EOHOI0 MaTepuaa.
e Haxoauth 3HaueHUs1 OYKBEHHBIX BbIPaXEHUI NPU 33JaHHBIX 3HAYEHUSIX [1EPEMEHHBIX.
e BpINOAHATE NpeoOpa30BaHUS LEJNOTO BBIPAKEHUS B MHOTOYJIEH NPUBEICHUEM MOAO0OHBIX
CJIaraeéMbIX, paCKpbITHEM CKOOOK.
¢ BpINOJHATH YMHOKEHHE OJTHOYJICHA HA MHOTOYJIEH M MHOTOWIEHA Ha MHOTOYJIEH, TPUMEHSITh
(dbopMyIbl KBaJpaTa CyMMBI M KBajjpaTa pa3HOCTH.
e OcCymiecTBIATh pa3I0KEHNE MHOTOUJICHOB HA MHOKUTEJH C TIOMOIIBIO BHIHECEHMSI 32 CKOOKHU
o0LIero MHOMUTENs, TPYNIUPOBKU CJlaraéMblX, HOPUMEHEHHUS (GOpPMYT COKpPAIEHHOTO
YMHOKEHHUS.
e [IpumeHaTs mpeoOpazoBaHUsI MHOTOWICHOB JIJIsl PEeIICHUs Pa3JIMYHbIX 33]a4 U3 MaTeMaTHUKH,
CMEXHBIX MIPEIMETOB, U3 pealbHON MPAKTUKH.
e licnonp3oBaTh CBOICTBAa cTemeHeil ¢ HaTypalbHBIMU MOKAa3aTENSIMHM JUIsl MpeoOpa3oBaHUs
BBIPAKEHUII.

YpaBHeHUsSI M HEPABEHCTBA
e Pemare nuHENHBIE YpaBHEHMS C OJHOM NEPEMEHHOM, MPUMEHAS MpaBuja Nepexoja OT
HCXOJIHOTO YpPaBHEHMS K pPaBHOCUIBHOMY eMy. IIpoBepsTh, SBISIETCS JIM YHUCIO KOpPHEM
YpaBHEHUS.
e [IpumeHsaTs rpaduueckue METO bl MPHU PEIICHUH JIMHEHHBIX YPABHEHUM U UX CUCTEM.
e [lonbupatre mpuMepsl Map YUCEN, SBISIIOIMIUXCS PEIICHUEM JIMHEHHOTO ypaBHEHHS C ABYMs
IIEPEMEHHBIMU.
e CTpouTh B KOOPJMHATHOM MIIOCKOCTU I'padUK TUHEHHOTO ypaBHEHUS C IBYMS IEPEMEHHbBIMH,
MOJIb3YACH TpaUKOM, IPUBOIUTH MPUMEPHI PELICHUS YPAaBHEHUS.
e Pemare cucteMbl JBYX JIMHEHHBIX YpPaBHEHHH C JBYMsl IIE€PEMEHHBIMH, B TOM YHUCIIE
rpaduvecKy.
e CocTaBiATh M pemiaTh JIMHEWHOE YPAaBHEHHWE WM CUCTEMY JIMHEHHBIX YpaBHEHUH IIO
YCIOBUIO 3a/1auyd, WHTEPIPETHUPOBATH B COOTBETCTBMM C KOHTEKCTOM 3aJauyd I1OJYyYEHHBII
pe3ynbTar.

DyHKUUH
e l300paxarh Ha KOOPAMHATHOM MPSAMON TOYKH, COOTBETCTBYIOIIHME 3alaHHBIM KOOpPJIMHATAM,
JTy4H, OTPE3KU, HHTEPBAJIbl, 3aMTUCHIBATH YUCIIOBBIC TPOMEKYTKU Ha areOpanveckoM s3bIKe.
¢ OTMmeuaTh B KOOPAMHATHOM MIOCKOCTH TOYKH IO 33/IaHHBIM KOOpJMHATaM, CTPOUTH rpauKu
nuHeHbIX QyHKkuui. Ctpouts rpaduk GyHkImu y = [X|.
e OnuceIBaTh C MOMOIIBIO (PYHKIMNA W3BECTHBIE 3aBUCUMOCTH MEX/Y BEJIUYMHAMU: CKOPOCTH,
BpeMsl, pacCTOsHUE, I€Ha, KOJIWYECTBO, CTOMMOCTb, NPOU3BOJAMTENBHOCTb, BpEMs, OOBEM
paloThI.
e Haxoautek 3HaueHHEe GYHKIUH 110 3HAUCHUIO €€ apryMeHTa.
e [lonumare rpaduyeckuii crnoco® NpeAcTaBiIeHUS M aHaidu3a WHPOPMALMU, U3BJIEKaTh U
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPUKOB PEAIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonny oOyueHuss B 8 kiacce oOydaromuiics MOJy4UT CIEAYIOIIUME MpPEIMETHBIE
pE3yIbTaThI:

Yucia 1 BBIYUCTICHUSA



e lcronp30BaTh HayallbHBbIE MPEJICTABICHUS O MHOXECTBE JEUCTBUTEIBHBIX YHUCEN JUIst
CpPaBHCHHSI, OKPYTJICHHS M BBIYMCICHUHN, M300pakaTh JCHCTBUTEIBHBIE YMCIA TOYKAMH Ha
KOOPAMHATHOMU IIPSAMOIA.
o [IpuMeHATH MOHATHE apU(PMETUISCKOTO KBAIPATHOTO KOPHS, HAXOJIUTh KBAJIPAaTHBIE KOPHHU,
WCIIOJNB3Ysl TPU HEOOXOAMMOCTH KAJIBKYJISTOP, BBINOIHATH MPEeoOpa3oBaHUsl BBIPAKECHUN,
COJIEpXKaIIuX KBAJPaTHbIC KOPHU, UCTIOJIB3Ysl CBOMCTBA KOPHEH.
e lcnonp30BaTh 3amucu OOJBIIMX M MaJbIX YHUCEN C TMOMOINBIO JECATUYHBIX JpoOed u
crenene yucia 10.

AJiredpanyeckue BbIpaskeHUs!
e [IpUMEHATH TMOHSATHE CTENEHH C [EIBIM TOKa3aTelieM, BBITMIOJHITH IMPEOOPa3OBAHMS
BBIPAKEHUH, COJIEPIKAIIUX CTETICHH C IIeJIBIM TTOKa3aTeleM.
e BrINoaHATE TOKIECTBEHHBIE MTPE0OPA30BaHMS PAIMOHATLHBIX BRIPAKEHUN HA OCHOBE TIPABHII
NENCTBUM HaJl MHOTOWICHAMH M alireOpandecKuMu APOOsIMHU.
e PackianpiBaTh KBaJpaTHBINA TPEXWICH HA MHOXKUTEIIH.
e [IpumMeHaTh npeoOpazoBaHUs BBIPAKEHUUN I PEUICHUS PAa3IUYHBIX 337a4 U3 MaTEMAaTHKH,
CMEXHBIX MPEAMETOB, U3 PEATTLHON TTPAKTUKH.
e VYpaBHEHHs U HEPABEHCTBA
e Pemare nuHEHHBIC, KBaJpaTHBIC yYpaBHEHWsI W pallMOHAIBHBIC YPaBHEHHS, CBOISIIMECS K
HUM, CUCTEMBI JBYX YPaBHEHHUH C ABYMS MIEPEMEHHBIMH.
e [IpoBOANTH NPOCTEHIINE HCCIEAOBAHUS YPAaBHEHUM M CHCTEM YPaBHEHHU, B TOM YHCIIE C
MPUMEHEHHEM Tpaduueckux TpencTaBieHui (yCcTaHaBIMBaTh, WMEET JIM YypPaBHCHHUE WU
CUCTEeMa YpaBHEHUH pEIleHus], €CIIU UMEET, TO CKOJIbKO, U TIpoUee).
e [lepexoauTh OT CIOBECHOH (HOPMYITHMPOBKH 3a/1a4uM K €€ anreOpanvdecKoil MOJIeu ¢ TIOMOIIBIO
COCTaBJICHUSl YPAaBHEHUS WJIM CHCTEMBl YpPaBHEHMI, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33J]a4y MOJTYyYEHHBIN pe3yibTarT.
e [IpuMeHATH CBOWCTBA YMCIIOBBIX HEPABEHCTB Ul CPAaBHEHHWs, OLICHKH, pElIaTh JIMHEWHbIE
HEpaBeHCTBA C OJHON MEpPEeMEHHOM U WX CHCTEMBI, JaBaThb TIpadUUecKyl0 HLIIOCTPALUIO
MHOYECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA
e [loHnMarp M UCHOJB30BaTh (PYHKIMOHAJIBHBIE MOHSTUS U S3bIK (TEPMHUHBI, CUMBOJINYECKUE
0003Ha4YeHUs), ONPEENATh 3HAaUeHUE (PYHKIMU 110 3HAUCHUIO apryMeHTa, ONpeaeisaTh CBONCTBA
¢dbyakMn 1Mo e€ rpaduxy.
e Crpouts rpaduku 3JIeMEeHTapHbIX PYHKIUN BUIA:
e y=kix,y=x2,y=x3y = x|, y = VX, onuchBaTh CBOIiCTBa YHCIOBOH ()YHKIUH 1O e&
rpaduky.

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

Yuciaa v BbIYMCTIEHUS
e (CpaBHMBATH U YNOPSAJOYUBATH PALIMOHATIBHBIE U UPPALMOHAIILHBIC YHUCIIA.
e BpImonHATh apudmeTndeckue AEHCTBUS C palMOHATBHBIMU YHCIAMH, COYeTas YCTHBIE U
MMMCbMEHHBIE IPUEMBI, BBITIOJHATH BBIUYMUCICHHS C UPPALMOHATIBHBIMU YHCIIAMU.
e HaxoauTh 3HauyeHHs CTENEHEW C LENbIMU IOKA3aTeISIMA UM KOPHEH, BBIYMCIATH 3HAUYCHUS
YUCJIOBBIX BBIPAXKEHUN.
e OKpyriaTh NEHCTBUTENbHBIE YNCIA, BHITOJHATh PUKUJIKY pPE3yJIbTaTa BEIYMCICHU, OLICHKY
YUCIIOBBIX BBIPAXKEHUN.

YpaBHeHHUS H HEPABEHCTBA
e Pemare nuHENHBIE U KBaJApPATHBIE YPAaBHEHUS, YPABHEHUS, CBOIAILUECS K HUM, IIPOCTENIINE
JIpOOHO-PAIIMOHANBHEBIE YPABHEHHUS.



e Pemarh cucreMbl JBYX JIMHEWHBIX YpaBHEHUH C JBYMS IIEPEMEHHBIMH M CHCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBIISIETCS JTMHEUHBIM.
e Pemarh TEKCTOBBIC 3a/1a4l alNreOpanuecKuM CocoOOM C TIOMOIIbIO COCTABJICHUS YPaBHEHHUS
WM CUCTEMBI IBYX YPAaBHEHUH C IBYyMs IIEPEMEHHBIMU.
e [IpoBOAWTH IPOCTEHIINE HCCIEAOBAHUS YPAaBHEHUN M CHCTEM YPaBHEHHU, B TOM 4YHCIIE C
IIPUMEHEHUEM TpapUuecKux IMpeacTaBiIeHU (ycTaHaBiIMBaTb, HMEET JIM YpaBHEHHUE WU
CUCTEMAa YPaBHEHUH pEIlIeHUs], €CJIU UMEET, TO CKOJIBKO, U Ipoyee).
e Pemarp IJMHEHHbIE HEPaBEHCTBA, KBaJpaTHBIE HEPAaBEHCTBA, HW300pakaTh pEIICHUE
HEPAaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alIUChIBATh PEILIEHUE C IIOMOIIBIO CHMBOJIOB.
e Pemath cUCTEMbI JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOLIUE KBAJpPaTHOE
HEPaBEHCTBO, M300pakaTh PELIEHUE CHCTEMbl HEPABEHCTB HA YMCJIOBOM MPAMOM, 3alMChIBATh
pelIeHre ¢ TOMOIIbIO CUMBOJIOB.
e licnonp30BaTh HEPABEHCTBA IPU PEILICHUH Pa3IMYHbIX 3a/1a4.

DyHKUUHA
e Pacrno3HaBaTh (YHKLIMH H3Y4YEHHBIX BHJIOB. [loka3piBaTh cCXeMaTHMUECKU PACIOJIOXKEHUE Ha
KOOPIMHATHOM MIocKoCTH rpadukoB GyHkimid Buaa: Y = kKX, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y=1X Yy = [X|, B 3aBHCHMOCTH OT 3HaueHHH KO>(P(HUIMEHTOB, OMACHIBATE CBOMCTBA
GyHKIMH.
e Crpouth M wu300pakaTh CXeMaTH4YECKU TIpaduKku KBaApaTUUHBIX (YHKIUH, OIMUCHIBATH
CBOMCTBA KBaJpaTUUYHBIX (PYHKIUHN MO UX rpadukam.
e Pacrnio3HaBaTh KBaJpaTUYHYIO (QYHKIHIO 1O (GopMyie, IPUBOJUTH MPUMEPhl KBAJAPATUUHBIX
GyHKIMM U3 peadbHON KU3HU, PU3UKU, TEOMETPUH.

YucaoBble MOCTEI0BATEIbLHOCTH H MIPOrPeCcCHH
e Pacno3HaBaTh apU(PMETUYECKYI0 M TI'E€OMETPUYECKYIO MPOrpPecCUH IPU Pas3HbIX CcIoco0ax
3a/1aHusl.
e BbINOJHATH BBIUUCIEHHUS C MCIOJB30BaHMEM (OpMya N-TO uieHa apu(PMETH4YEeCKOH u
reOMETPUUYECKOM POrpeCCrii, CYMMbI MEPBBIX N YIEHOB.
e 11300paxarh 4ieHBbI OCIEI0BATEIBHOCTH TOUKAMU Ha KOOPJAMHATHOM INIOCKOCTH.
e Pemars 3a7auu, CBA3AHHBIE C YMCIIOBBIMHU IIOCJIEJOBATEIBHOCTAMH, B TOM YHUCIIE 3a/a4d U3
peanbHON )KU3HHU (C UCTOJIb30BAHUEM KATBKYIATOPA, HUPPOBBIX TEXHOJIOTHI).
[ ]
e 11300paxarh C HOMOIBIO LIUPKYJIS, JIMHEHKH, TPAaHCIIOPTUPA HA HEIMHOBAHHOM M KJIeTYaToi
Oymare H3ydeHHbIE IIJIOCKME IeoMeTpudeckue (urypbsl M KOH(Urypanuu, CUMMETPUUYHbIE
¢burypsl.
e [lonb30BaThCs FEOMETPUUYECKUMU MOHATUAMU: PABEHCTBO (PUI'Yp, CUMMETpPHUS, HCII0JIb30BaTh
TEPMHUHOJIOTHUIO, CBA3aHHYIO C CHMMETPHUEN: OCh CHMMETPHUH, LIEHTP CUMMETPUH.
e HaxomuTp BeNMYUHBI YIVIOB M3MEPEHHUEM C IIOMOILBIO TPAaHCIOPTUPA, CTPOUTH YIJIBI
33JaHHOM BEJIMYMHBI, [I0JIb30BATbCSl IPU PELICHMM 3aJad TIPaJlyCHOM MEpOH  YIJIOB,
pacrno3HaBaTh Ha 4YepTexKaxX OCTPbIN, IPAMOH, pa3BEPHYTHIN U TYIOMN YIJIBL.
e BpluucaATh UIMHY JIOMAaHOHM, HEPUMETP MHOIOYIOJIbHHKA, II0JIb30BaTbCs €IUHULAMU
WU3MEpPEHUs JJIMHBI, BBIpaXKaTh OJHU €MHUIIBI U3MEPEHHUS JUIMHBI Uepe3 ApYyrue.
e HaxoauTe, UCHOJB3Ysl YEPTEKHBIE MHCTPYMEHTBI, PACCTOSIHUSA: MEXKIY ABYMS TOYKAMH, OT
TOYKH JI0 MPSIMOM, JUIMHY ITyTH Ha KBAaJAPAaTHOW CETKE.
e BrruncnsaTs miomaas GUryp, COCTaBICHHBIX U3 NPSIMOYTOJIbHUKOB, HCIIOJIb30BaTh pa30reHne
Ha MPSMOYTOJIbHUKHM, Ha paBHbIE (UIYpbl, TOCTPAUBAaHUE JIO MPSIMOYTOJIbHUKA, MOJIb30BATHCS
OCHOBHBIMM €IMHHUIIAMH U3MEPEHUS IUIOIIAIU, BEIPAYKATh OJHU €IMHULBI N3MEPEHUS IUIOIIAIH
qepes Apyrue.
e Pacro3HaBaTh Ha MOJENSAX M HM300paKEHUSIX MUpPaMHUIy, KOHYC, LWJIMHAP, HCIOJIB30BaTh
TEPMUHOJIOTHIO: BEpILINHA, peOpo, rpaHb, OCHOBAHHE, Pa3BEPTKA.



e l1300paxarh Ha KJIETYATOW OyMare mpsiMOYTOJbHBIN MapalIeIeIUIIeI.

e Brrunciasate 00bEM MPSIMOYrOJBHOIO Mapajuieiienunena, Kyba, MOIb30BaThCS OCHOBHBIMU
eAMHUIIAMU U3MEPEHUS 00BEMA;

e PemaTh HECIOXKHBIC 3aaud Ha HAXOXJICHHE T€OMETPUYECKUX BEJIUYUH B MPAKTHUYCCKUX
CHUTYaIHsX.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIIACC
KoJsinyecTtBo 4acoB
Ne HaumeHoBaHue pa3jiesioB U Kontpo IpakTHuec JuekTpoHHbIe (U(POBLIE)
n/n TEMIIPpOrpaMMBbI Bcero JBbHbBIE KHue 06pa30BaTeJ1beIe PE€CYPCHI
padoTsbI padoTsbI
1 HarypasbHele Wncia i iikasl. 8 BuGnorexa [TOK https://m.edsoo.ru/7f4131ce
JleficTBUSI C HATYPATTLHBIMU YUCIIAMHU
3 OOBIKHOBEHHBIE JIPOOH 6 bubmuoreka [{OK https://m.edsoo.ru/7f4131ce
5 Jlecsatuunblie qpoou 15 bubmuoreka I[OK https://m.edsoo.ru/7f4131ce
Harnsanas reomerpus. Jlunum Ha
6 I0CKOCTH. MHOTOyrobHuKU. Tena u 4 bubmuoreka IOK https://m.edsoo.ru/7f4131ce
(burypsl B IpoOCTPaHCTBE
7 HToroBoe nmoBTopeHne 1 bubmuoreka IOK https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

7 KUIIACC

KoaudecTBo 4acoB

Ne HanmeHoBaHMepa3aeoB U K i DJIeKTpOHHbIe (LN (POBbIE)
n/m | TeMmporpaMmbl OHTPOILHBIC PaKTHiecKue o0pa3oBaTe/ibHbIE pecypchl
Bcero padoTsbI padoThI
1 Yucna u BeuUCiIeHUs. PalinonanbHbIe 6 bu6mmoreka [IOK
qpcia https://m.edso0.ru/7f415b90
bubnuorexa [JOK
2 AJIrCOpaHECKue BLIPRKCHHA 4 https://m.edsc%.ru/7f415b90
3 JIunHelHble ypaBHEHHS 1 HEPABEHCTBA C 12 bubnuorexa [JOK
JIBYMsI IEPEMEHHBIMU M UX CHCTEMBI https://m.edsoo0.ru/7f415b90
bu6moreka [IOK
4 | PemeHue TeKCTOBbIX 332 8 https://m.eds00.ru/7£415b90
bu6moreka [IOK
> DyHKuwH 11X rpadukn 3 https://m.edso0.ru/7f415b90
6 Hrorosoe moBTOopeHue 1 bubmorexa LIOK
P https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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8 KUVIACC

KoanvecTrBo 4acoB

Ne Kontpoas | Ilpaktu duekTpoHHble (¢ poBbIE)
HanmeHnoBaHue pa3/iesioB U TeM NMPOrpaMMbl
n/n B HbBIE yecKHue oﬁpasonaTe.ﬂbnblepecypcm
cero padoTsbI padoThI
bubmmoreka [IOK
1 4 .K . 4
ucia v Beranciienust. KeajparHeie KOpHU https://m.edsoo.ru/7f417af8
5 AnreOpanveckue BoipakeHus1. KBagpaTHbiit 10 bubnuotexa [JOK
TpéxuieH. Anredpandeckas 1poob https://m.edsoo.ru/7f417af8
YpaBHeHus 1 HepaBeHCTBA. KBasipaTHBIE ypaBHEHHS. bubnuorexa [JOK
3 . 12
Cucrembl ypaBHeHui. HepaBencrna https://m.edsoo.ru/7f417af8
bu6moreka [IOK
4 o 7
YHIHIH https://m.edsoo.ru/7f417af8
bu6moreka [IOK
5 14 1
TOTOBOS HOBTOpeiime https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34
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9 KUIIACC

KoaunyecTtBo 4acoB

Ne HanmeHoBaHMe pa3jeioB H TeM DJIeKTpOHHbIe (I (POBbIE)
Kourpoubsnbie | IIpakTnuyeckue
n/m | MNporpamMmsl o0pa3oBaTe/ibHbIE pecypchl
Bcero | pabGotbi padoThI
1 Yucna v BEIYUCIICHHUS. 5 bu6mmoreka [{OK
JlelicTBUTENIbHBIC YHCITA https://m.edsoo.ru/7f419d08
|| Ypumemnaunepasenctsa. : BuGmmorera LIOK
BHEHUS HOM TIEpEeMEHHOM.
P AHOH TEP https://m.eds00.ru/7f419d08
Cucremsl ypaBHeHuil. HepaBeHncTBa
5 A 5 bu6moreka [IOK
IR https://m.edsoo.ru/7f419d08
6 UucnoBele MOCIEI0BATEIBHOCTH 3 bubmorexa LIOK
8 https://m.edsoo.ru/7f419d08
bu6moreka [IOK
7 14 1
TOTOBOE TOBTOPEHHE https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 17
[TPOI'PAMME
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