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[TOACHUTEJIbHAS 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX TUCIHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK M TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUs U B MTOBCEAHEBHOM KU3HU. Pa3BuTne y 00ydaromumxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMAaTUYECKON HAYKOW SIBJICHUHN U MPOIECCOB
B MPUPOJE W OOIECTBE, POJU MaTEeMaTHYECKOTO MOJECIUPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUS, HEOOXOIMMBIX AJIsl aJalTaliyd B COBPEMEHHOM LU(POBOM
obmectBe. M3ydeHue anreOpbl oOecreuMBaeT pa3BUTHE YMEHMsI HaOJIOaTh,
CpaBHMBaTh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBbIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI M BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOeHUE Kypca anreOpbl 00eCcreunBaeT pa3BUTHE
JOTHYECKOI0 MBIIUIEHUS] O0O0YyYarolMXCsA: OHM HCIOJB3YIOT JAECIAYKTUBHBIE U
MHAYKTUBHBIE PACCYXJIEHUS, 0000LIEHNE U KOHKPETU3ALNI0, a0CTparupoBaHue u
anajgoruto. OOyueHwe  aireOpe  MOpeANnojaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOSITENTFHOM  JICATEIBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA 00yUeHUSI.

B ctpykType nporpamMmmsl yaueOHOT0 Kypca «Anredpa» i1 OCHOBHOIO OOIIEro
o0pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JINHUU:
«Yncna W BBIUMCICHUA», «AJreOpanyecKkue BbIpaXEHUS», «YpaBHCHUA U
HEpaBeHCTBa», «DyHKIUN», «BeposaTHOCTh W cratucTtukay. Kaxmas w3 3THX
COJEPKATEIbHO-METOANUECKUX JIMHUM pa3BUBACTCSI HAa NPOTSHKEHUM TPEX JIET
U3y4EHHUs Kypca, B3aUMOJEWUCTBYS C JPYIMMM €ro JHUHUAMU. B Xoxe uzyueHus
yueOHOro Kypca OOy4aromMMmcsl TNPUXOAUTCS  JIOTUYECKH  PacCyKIaTh,
UCTIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSA3M ¢ 3THM B MporpamMmy
yueOHOro Kypca «Aurebpa» BKIIOYEHBI HEKOTOpPhIE OCHOBBI  JIOTHKH,
IpEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3zefiax MaTeMaTHUYecKoro oOpa3zoBaHUS U
CHOCOOCTBYIOIIME  OBJAJCHUIO  OOy4YalOIIMMHUCA  OCHOB  YHHUBEPCAJIBHOTO
MatemaTudeckoro s3bika. CoAep)KaTelbHOM U CTPYKTYPHOM OCOOEHHOCTHIO
yueOHOTo Kypca « Anredpay sIBISIETCS ero HHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne mnuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW ISt
JaNbHENIIer0 U3y4YeHUs] MaTeMaTUKU, CIOCOOCTBYET Pa3BUTHIO Y OOy4arouIuxcs
JIOTUYECKOr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs
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CBS3aHO C PAlMOHAIBHBIMU M UPPALUOHAIBHBIMM YHCIaMHU, (HOPMUPOBAHUEM
MPE/ICTABIICHUM O IEUCTBUTEIILHOM UKciie. 3aBepIIeHHE OCBOCHUSI YHCIIOBOM TUHUU
OTHECEHO K cpeiHeMy 0011eMy 00pa30BaHHUIO.

Copnepxanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHMs] U HEPABEHCTBa» CIIOCOOCTBYET (HOPMHUPOBAHHIO Y OOy4aIOUIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4eOHBIN MaTepuall TPYNIUPYETCS BOKPYT pallMOHAIbHBIX
BBIpaXEHUI. Ajredpa AEMOHCTpPHUPYET 3HAYCHHE MaTEMaTHKU Kak S3bIKa s
NOCTPOEHUSI MATEMATHYECKMX MOJIENE, ONHCAHMS NPOLECCOB U SIBICHUUN
peansHOro Mupa. B 3amaun o0yueHus anreOpe BXOAST TakxKe JajbHEHIIee pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIIEHUSI, HEOOXOIUMOT0, B YACTHOCTH, JIIsl OCBOEHUS Kypca
MHQOpPMATUKHA, M  OBJIAJCHUE HABbIKAMU  JIEAYKTUBHBIX  PACCYKICHUU.
[IpeoOpazoBanre CUMBOIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKeHUS,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanue QyHKIMOHANBHO-Tpa(UIECKON JIMHUYU HALEJIIEHO Ha MOJIyuYeHUe
oOyJaroluMucs 3HaHUM 0 (QYHKIUSAX KaK Ba)KHEHIIEW MaTeMaTUYeCKOM MOJeH
JUTSL ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U SABJICHHUM B TPUPOE U
oOmecTBe. M3yueHne maTepuana cnocoOCTBYET pa3BUTHIO Y OOYHAIOIINXCSI YMEHUS
WCIIOJIB30BaTh PA3JIMYHBIE BBIPAZUTEIBHBIE CPEICTBA SA3bIKA MAaTEMATHKUA —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIal B (opmMupoBaHHE
IPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

Conepxanue IMHUM «BepoOSTHOCTP M CTAaTUCTUKA» CIYKAT OCHOBOW JIA
(dbopMHpoOBaHUs HAaBBIKOB pabOThl ¢ MH(OpMALUEH: OT YTEHHUS U MHTEpPIpEeTalun
uHdOopMaIuu, PEJACTABICHHON B Ta0IHIIaX, HA AMarpaMMax u rpadukax, 10 coopa,
NPEACTABICHUST W aHaJIW3a JaHHBIX C MCIOJb30BAHUEM CTATHCTHUYECKHX
XapaKTEePUCTUK CPEOHUX M pacceuBaHus. Paboras ¢ JaHHbIMH, OOydarouuecs
y4darcs CYUTHIBATh U UHTEPIIPETUPOBAThH JAHHBIE, BBIABUTATh, apTYMEHTUPOBATh U
KPUTHUKOBaTh  MPOCTEHIIME  TUIOTE3bl, Pa3sMBILULATh HaJ  (akTopamu,
BBI3BIBAIOIIMMHY M3MEHUYMBOCTh, U OLICHMBATh MX BIIMSHHME HA pacCMaTpUBaEMble
BEJIMYUHBI U ITPOLIECCHI.

NHTYyUTHBHOE MPEACTABICHUE O CIy4allHOM HW3MEHUYMBOCTH, MCCIEIOBAHUE
3aKOHOMEPHOCTEM W TEHACHIMKA CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOW IS
U3Y4YEHUS TEOPUH BEPOSTHOCTEW. bBosbllIOE 3HAYEHHE HMMEIT NPAKTUYECKUE
3aJ1aHUs, B YACTHOCTH OIBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMA MOJEIISIMH.

[ToHsiTHE BEPOSITHOCTH BBOAMUTCS KaK Mepa MPaBIONOI00Us CIy4aHOTo
coObitus. [lpm wu3ydyeHun yuyeOHOro Kypca oOydarolMecs 3HaKOMSTCA C
MPOCTEUIIMMU METOJAMU BBIYUCIICHHS BEPOSITHOCTEN B CIIy4alHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH HMCXOJAMH, BEPOSTHOCTHBIMH 3aKOHAMH,
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MO3BOJISIONIMMU CTaBUTh W pemaTh Oosiee clokHble 3afaud. B yueOHbIN Kypc
BXOJISIT HAYaJIbHbIE MPEACTABJICHUS O CIy4YallHBIX BEJIMYMHAX U HUX YHUCIOBBIX
XapaKTePUCTUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYAIOUIUXCS C
MHO>XECTBAMU M OCHOBHBIMHU OIEpAIUsIMU HaJl MHOYKECTBAMH, PaCCMAaTPUBAIOTCS
IpUMEpPbl IPUMEHEHUs IS PElIeHUs 3ajlay, a TakXKe HCIOJIb30BaHUS B APYIHX
MaTEeMaTUYECKUX KypcaX U yueOHBIX MpeMeTax.

CormacHo yueOHOMY IIaHy B 7-9 Kjaccax w3ydaeTcs Y4eOHBIH Kypc
«Anre0Opa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIE Pa3felibl COICpPKAHUS:
«Yucna W BBIYUCICHUA», «ANreOpanyecKkue BBIpAXKEHUS», «YpaBHEHUS U
HepaBeHCTBa», « DyHKIMW», «BEpOATHOCTh U CTATUCTHKAY.

Ha uzydenue yue6HOro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce —
102 gaca (3 gaca B Heaenio0), B 8 kinacce — 102 gaca (3 yaca B Hefiemr0), B 9 Kiacce
— 136 yacoB (4 yaca B HEJIEIO).



COJEP)KAHUE ObYUYEHUMA

7 KIIACC

Yuciia ¥ BIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JIE€CATUYHBIC, NIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroil. IloHsATme panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yIOPSA0OYMBAHUE  PALMOHAIBHBIX uuceln. ApudmMerndeckue JEHCTBUS €
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOH.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OINpeielieHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 0oNbIIMX yucen. [IpouenTsl, 3anuce
IIPOLIEHTOB B BHUJE JIpoOU M ApoOU B BUJIE MPOLIEHTOB. Tpu OCHOBHBIE 3a/1a4u Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

IIpuMeHeHne TOPU3HAKOB  ACIMMOCTH, PAa3jIOKEHHME HAa  MHOXKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TOpsMas ©W  oOparHas
IPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAKECHUS C IIEPEMEHHOM. JloIyCcTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [Ipencrasiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
bopmynbl. Beruucaenus no ¢popmynam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXEHHS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouneHsl. Crenedbs MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
Y KBaApar pasHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3ioxkeHne MHOTOWICHOB Ha
MHOKUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHs, MpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHUI.

JluHenHOe ypaBHEHHME C OIHOW MEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
YpaBHEHMUS, pEIICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIIEHHE YPABHEHUM IO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 € IOMOLIBIO YPABHEHUH.

JIuneiiHoe ypaBHEHUE C IBYMs IE€pEMEHHBIMU U ero rpaduk. Cucrema IByx
JMHEMHBIX YPaBHEHUU C JBYMs IepeMEHHbIMU. PermieHune cucrem ypaBHEHUU



CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus TEKCTOBBIX 3aa4 C TOMOIIbIO CUCTEM
YPaBHCHUU.

DOyHKIUU

Koopnunara Touku Ha npsimoil. HucnoBble poMexxyTKH. PaccTosinue Mexy
JIByMSI TOUKaMU KOOPJUHATHOU MPSMOH.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Alcimucca U opAuHaTa
TOUYKH Ha KOOPJIMHATHOMN MIOCKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peanbHbIX 3aBUcUMOcTei. [Tonstue pynkiuu. I'paduk pyHkumu.
CaoiictBa pyukuuii. JIuneitnas ¢pynkuus, e€ rpaduk. ['paduk Gynkuuum y = |X|.
['paduyeckoe penieHre TUHEHHBIX YPAaBHEHUM M CUCTEM JIMHEUHBIX YpaBHEHUM.

8 KVIACC

Yuciaa v BBIYMCICHUA

KBagpatHbeiii kopeHb U3 uwucia. [loHsTHe 00 HMppalMOHAIBHOM YHCIIE.
Jecatruunblie TpUOIMKEHUST UPPALIMOHATBHBIX uKcen. CBoMCTBAa apuMETHIECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIUHUCJIEHUSM. JIeHCTBUTEIIBHBIE YUCIIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3auCh YHCIIA.

AJuiredOpanyecKue BbIPpaKEeHUA

KBanparHsiil TpEXUIICH, Pa3JI0KEHUE KBAJIPATHOTO TPEXWICHA HA MHOKUTEIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpanveckoil apoOwu.
CrnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJCHHE aireOpandecKkux ApoOei.
PanonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHHS U HEPABEHCTBA

KBaaparHoe ypaBHeHue, hopmyia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. PemeHue ypaBHEHUM, CBOIAIIMXCS K JIMHEMHBIM M KBaJIPATHBIM.
[Ipocreiimnme qpoOHO-paIMOHAIBHBIC YPABHEHHUS.

['paduyeckas uHTEpIHIpeTalvsl YpaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JVHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEMHBIX YPABHEHUU C JIByMS [IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aareOpanvdecKuM CIiocoOoM.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HEpaBEHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DOyHKIUU

[Tonsitue Gpynkimu. OOIACTh ONPEACIICHUS U MHOYKECTBO 3HaUYCHUN (QyHKITUU.
CrnocoObl 3aanus QyHKIMIA.



I'paduk dynkuuu. Utenwe cBorcTB GyHKIUU 1o €€ rpaduky. I[Ipumeps
rpadukoB QYHKINH, OTPAKAIOIIUX PEATbHBIC TPOIIECCHI.

@DYHKIMU, OMHUCHIBAIOIINE TPSIMYI0 M OOpaTHYI MPOIMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpaduxu. OyHkuun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPABHEHUW U CUCTEM YPABHECHUM.

9 KIIACC

Yuciaa v BIYMCICHUSA

PanronanpHbie 4KCla, UppallMOHANIbHbIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE APpoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIBHBIC YK CIIA
KaKk OCECKOHEUHBIE JECATUYHBIC ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MPSAMO.

CpaBHEHHME [JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JEUCTBUTEIBLHBIMYA YU CIIAMH.

Pasmeppl OOBEKTOB OKpYXAlOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KAIOIIEM MHUPE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyIJIeHHe
yucell. [Ipuknika u oueHka pe3yinbTaToB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOJSIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemeHne ypaBHEHUM, CBOASIIMXCS K KBaJApPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIIEHEN Pa3JI0)KEHUEM Ha MHOKUTEIIU.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUW. PelieHune TEeKCTOBBIX 3ajiady
anreOpanyeckuM METOIOM.

VYpaBHeHUE ¢ AByMS NEPEMEHHBIMH M ero rpaduk. Pemenue cuctem AByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienrne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpatHeie HepaBeHCTBa.
['padrueckass wHTEepmpeTanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMH.

DyHKIMHA

KBagparnunas dynkuus, e€ rpadpuk u cBoiictBa. [lapaboma, KoOpauHATHI
BEPIIMHBI 1TapabOJIbl, 0Ch CAMMETPHUH MAPaAOOJIBI.
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Ipaduxu Gyrxmumit: Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux
CBOWCTBA.

YucsioBbIe MOCIE10BATEILHOCTH U MPOrPecCum

[loHsiTHE YMCITOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE MOCIEA0BATEIbHOCTH
peKkyppeHTHO popMyoi u hopmysiol N-To wieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMynbl N-ro 4ieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxeHne 4YIEHOB apU(PMETHUYECKON U TeOMETPUUYECKOW MPOTPECCHA
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAJIBHBIN POCT.
CI10KHbIE NPOLIEHTBHI.

BeposiTHOCTH M CTATUCTUKA

[IpencraBnenne JaHHBIX B  BuAE€ TaOMUL, JAWarpamM, TIpaduKoB,
UHTEpHpeTalys JaHHbIX. YTeHue U MOoCTpOoeHue TabJulLl, Auarpamm, rpaukoB Mo
pealbHbIM JIaHHBIM.

[lepectanoBku u ¢daxkropuan. CoueTaHus U YUCIIO COUYETaHUN. TpeyrobHUK
[Tackains. Pemenue 3a1a4 ¢ MCHOJb30BaHUEM KOMOMHATOPUKH.

['eomerpuueckass BepoATHOCTh. CilydailHbIA BBIOOp TOYKM W3 (UTYpPHl Ha
IJIOCKOCTH, U3 OTPE3KA U U3 TYT'H OKPYKHOCTH.

HcnbiTanue. Ycenex u Heyaada. Cepust ucnbITaHui 10 niepBoro ycnexa. Cepus
ucneiTanuii bepaysmum. BeposatHocTu coObITHII B cepun ucnibiTaHuil beprym.

CiydaiiHass BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEW. MaremaTudeckoe
oxumanue u gucnepcus. [lpumepbl  MaTeMaTMYecKOro  OXKHAAHUSA — Kak
TEOPETUYECKOT0 CPEAHEr0 3HAYCHUS BEJIMYMHBI. MaremaTuueckoe OXUIAAHUE U
JUACTIEPCUSA  CIyYalHOW BEJIMYUHBI «YHCIO YCIEXOB B CEPUU HCIBITAHUU
bepnyum».

[Tonarue o 3akoHe OOJIBIIKMX yucell. M3MepeHre BepOsSTHOCTEH C TOMOIIIBIO
yacToT. Poib 1 3HaueHne 3aKk0Ha OOJIBLIMX YMCE B IPUPOIE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJIbTATBl OCBOCHHS MpOrpamMMbl y4yeOHOTO Kypca
«Anrebdpa» XapaKTepU3yIOTC:

1) naTrpuoTHYecKOe BOCIMTAHME:

IIPOSIBICHUEM MHTEpeca K IMPOHUIOMY W HACTOSLIEMY POCCHUHUCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHMKEHHUM B IPYIUX HayKax U MPUKIAAHbBIX chepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINOJHEHUIO 00SI3aHHOCTEN TpaXkJIaHUHA U PEAIU3ALUU €r0
npaB, MPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (YHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K 0OCYXIEHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAIHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HANpPaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MAaTEMaTHYECKOIO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIMHON MNpodeccruOHaIbHOM
NEeATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHNUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a7ay, PEUIeHUH, pacCyXJACHHU, YMEHUIO BUIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTalUMel B [JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs YENOBEKA, MPUPOJIbI U
oOIIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
NEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MaTHYECKOW KYyJbTYypOW Kak CPEICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeSATEIbHOCTH;
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6) ¢usmueckoe BocnuTanue, GopmMupoBaHHMEe KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TMPUMEHATh MATEMATHUYECKUE 3HAHUS B HMHTEpPEcCax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HH  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa APYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA IPUMEHECHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOMIEH CPe/bl, TUIIAHUPOBAHMSI TIOCTYIKOB M OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUI JJISl OKPYKAIOIIEH Cpeibl, 0OCO3HAHUEM TJI00aIbHOTO
XapakTepa IKOJOTHUECCKUX TTPOOJIeM U IMyTel UX PEIICHUS;

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIE
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMA U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
bopMyIUpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC pEIICHUs] W JeHCTBUSA, (OPMYJIMPOBATH U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1oruyeckue 1eMcTBUA:

— BBIBJIITH W XapaKTEPHU30BaTh CYLIECTBEHHbIE NPHU3HAKH MaTEMaTHYECKHX
OOBEKTOB, TMOHATUW, OTHOIICHUH MEXIYy MOHATHUAMHU, (HOPMYIUPOBAThH
OMpENeNeHus]  TMOHSATUW,  YCTAHABIMBATh  CYIIECTBEHHBIA  NpPHU3HAK
KJaccu(uKanuy, OCHOBaHMS Jii OOOOIIEHUS W CpaBHEHUS, KPUTEPHUH
IPOBOJAMMOI0 aHAJIN3a;

— BOCIpPUHUMATh,  (GOPMYIUPOBaTh U  NPeoOpa3oBbIBaTh  CY)KICHUS:
YTBEPAUTEIbHBIE U OTPULIATENbHBIC, €IMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;
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— BBIABJISITH MAaTEMAaTUYECKHUE 3aKOHOMEPHOCTHU, B3aUMOCBSI3U U MIPOTUBOPEUHUS B
dakTax, JTaHHBIX, HAOMIOJACHUSX U YTBEPXKICHUAX, MIpeAsiaraTh KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNH;

— JiefaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTWKH, JACAYKTHBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

— pa30upaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPXKICHUU (IpsIMbIE U OT
MPOTUBHOIO), TMPOBOJAUTH CAMOCTOATENILHO HECJOXKHBIE JOKa3aTelbCTBa
MaTeMaTU4eCKnX ()aKTOB, BHICTpAUBATh apTyYMEHTAIIUIO, IPUBOIUTH TIPUMEPHI
Y KOHTPHIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

— BbIOMpaTh cmoco® pemieHus Yy4eOHOM 3amaud  (CpaBHHBATh HECKOJBKO
BApUAHTOB PpEIICHUSA, BbIOUpATh HauboNee MOAXOMAUMI C  Yy4&ToM
CaMOCTOATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarTebcKHe 1eiiCTBUS:

— HCMOJb30BATh BOIPOCHl KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHUA,
bopMyaMpoBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUUE, MpodIemMy,
CaMOCTOATENIFHO YCTaHABJIMBATh UCKOMOE M JIaHHOE, (DOPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3ULIUIO, MHEHHUE;

— OPOBOJUTH IO CAaMOCTOSITEIbHO  COCTABJIEHHOMY IUIAHY  HECJIOKHBIN
HKCIEPUMEHT, HEOOJbIIOE HCCIEIOBAaHUE MO YCTAaHOBJIEHHUIO OCOOEHHOCTEH
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOM;

— CaMOCTOSITENIbHO (HOPMYIMpPOBaTh OOOOIIEHHMS W BBIBOJIBI IO PE3yJbTaTaM
IPOBENEHHOTO HAONIOJECHUS, WCCIEAOBaHUs, OIEHUBATh JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHIA;

— MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE Mpolecca, a TaKKe BbIABUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

— BBISIBJISITh  HEJIOCTATOYHOCTh W M30OBITOYHOCTh HWH(MOpPMAINHU, JTaHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3aa4H;

— BBIOMpaTh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH M  HUHTEPIPETHUPOBATH
uH(OOPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHNUS,

— BbIOMpaTh GOpMy MpeACTaBICHHS HHPOPMALIMKA U WIUTIOCTPUPOBATH pelIacMble
3a/1a4ud CXeMaMHu, AuarpaMmMaMu, MHOU rpaduKo U MX KOMOMHAIUSMU;

— OILICHUBATh HAASKHOCTh HHPOpMAIIMU TIO KPUTEPUSIM, TPEAJIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

— BOCTIPUHUMATH U (OPMYITHPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBHUSIMU H
HeasIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3pPEHHUS B
YCTHBIX ¥ MMUChbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHUS 10 X0y PEIICHUs 3aa4H,
KOMMEHTHUPOBATH MOJYyUYCHHBIN pe3yJIbTar;
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— B xo0Ji¢ 00CYX/IE€HMs 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIA€MOW TEMBI,
npoOsemMbl, perraeMoi 3ajauu, BbICKA3bIBaTh WJIEW, HAllCJICHHBIE HAa TMOUCK
pelIeHus, CONOCTABIATh CBOU CYXKACHUS C CYXICHUSMU JIPYTUX YYACTHUKOB
nuanora, OOHapy>KMBaTh pa3IMuMe U CXOJICTBO MO3UIIMMA, B KOPPEKTHOU popme
dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,

— MPEJCTABIATh PE3yJbTaThl PELICHUS 3aJadyM, SKCIEPUMEHTAa, HCCIEIOBaHUs,
MPOEKTa, CaMOCTOSITENFHO BBHIOMPATh (hOpMaT BHICTYIUICHHUSA C y4€TOM 3ajaauy
MPE3EHTAllUU U OCOOEHHOCTEN ayIUTOpHUH;

— MOHUMATh WU HCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW U WHIWBUIYyAIbHOU
paboThI U PEHICHUH YYEOHBIX MATEMAaTHUYECKUX 3a]1aY;

— NPUHAMATH LI€JIb COBMECTHOM JAESITENbHOCTH, IUIAHUPOBATH OPraHU3aIUIo
COBMECTHOU pabOThl, paclpeaeNsTh BUIbI padOT, 10rOBAPUBATHCS, 00CYKAAThH
MPOIIECC U Pe3yabTaT pabOoThl, 0000IIaTh MHEHHS HECKOJIBKUX JIIO/ICH;

— y4acTBOBaTh B I'PYIIOBLIX (popMax pabOThl (00CYKIeHUsI, 0OOMEH MHEHUSIMH,
MO3rOBBI€ INTYpPMbl M JPYTU€), BBHINOJHATH CBOIO YacTb pabOThl H
KOOPJIMHUPOBATh CBOM JEHCTBUA C JIPYTMMHU YJ€HAMU KOMaH/IbI, OIIEHUBAThH
KauecTBO  CBOEro BKJIaJga B  OOWMH  MPOAYKT IO  KPUTEPHSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIE YHHBeEpCAJbHbIE y4eOHbIE JeHCTBUS

Camoopranuzamnus:

— CaMOCTOSITEIbHO COCTABIIATH IJIaH, AITOPUTM PELICHUS 3a/1a4u (UJIU €T0 YacTh),
BBIOMPATH CMIOCO0 pelIeHusl ¢ YYETOM MMEIOUIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C
y4€TOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJ/Ib, IMOIIUOHATbHBIH HHTEJJIEKT:

— BJIaJIETh CHOCO0AMHU CaMOINPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ylbTara
pelnieHus: MaTeMaTUYeCKOH 3a1auH;

— MPEeABHUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NPH PEIICHUU 3aauH,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

— OILICHMBATh COOTBETCTBUE pE3yJibTaTa ACSITEIbHOCTU IOCTABJICHHOM LeNu U
YCIIOBUSIM, OOBSCHATh TPHUYMHBI JOCTH)KCHHUS WM HETOCTHIKEHUS IIENH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 7 kJjacce OOydYarolmMiCs TMOJYYUT CIICAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:
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Yuciia ¥ BBIYUCTICHUSA

BoInonHTh, codyeTass YCTHbIE M MHChbMEHHBIE MPUEMBI, apuMeETHUECKHe
JEUCTBUS C PallMOHATIbHBIMU YUCIAMU.

HaxonuTh 3HaYeHUS YHUCIOBBIX BBIPAKECHHHA, NPUMEHATH pPa3zHOOOpas3HbIS
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUMN, COIACPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT ofHOM (HOPMBI 3aMKMCH YUCEN K JAPYroi (mpeoOpa3oBHIBATH
JECATUIHYIO TPOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH
B OECKOHEYHYIO AECATUUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAJOUYUBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJIsTh yncia.

BBINONHATH TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUH, OIIEHKY 3HAaYCHUM
YUCJIOBBIX BBIpAKCHHUU. BBIMONHATE ACHCTBUS CO CTENEHSMU C HATypajlbHBIMU
MOKa3aTeIsIMH.

[IpuMEHATh MPU3HAKU JIETUMOCTH, PA3JIOKEHNE HA MHOKUATEIIN HATYpalbHbIX
quced.

Pemiatb mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBA3aHHBIE C OTHOIIEHUEM
BEJIMYMH, MPONOPIHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPaHUYCHHM, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX OOBHEKTOB.

AaredpanvyecKue BbIPAKEHUSA

Hcnonb3oBaTh anrebpandeckyro TEPMUHOIOTUIO U CUMBOJIUKY, TPUMEHSITH €€
B MIPOIECCE OCBOCHUS yUeOHOI0 MaTepHaia.

HaxoauTh 3HaueHusi OYKBEHHBIX BBIpQXCHUW MpH 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BrImonHATh Mpeobpa3oBaHus 1IEI0T0 BHIPAXKEHHUS B MHOTOWICH MTPUBEIACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BBINMONMHATH yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH W MHOrOWIeHa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBbI U KBaJIpaTa pa3HOCTH.

OcCyIlIecTBIATh Pa3JI0KEHUE MHOTOWICHOB HA MHOXHUTEIM C IMOMOUIBIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXKHUTEJS, TPYIIITUPOBKHU CJIaraeMbIX, TPUMEHEHUS
bopMyI COKpAIIEHHOTO YMHOXKECHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsl MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHKH, CMEKHBIX TIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAIBHBIMU I[OKA3aTEISIMHU IS
npeoOpa3oBaHUsl BRIPAKCHUIA.
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YpaBHeHUs U HEPABEHCTBA

PemaTte nuHEHbIE ypaBHEHHUS C OJIHOM MEPEeMEHHOW, NMPHUMEHss MpaBuia
nepexoaa OT UCXOJIHOTO YPAaBHEHMsI K paBHOCWIbHOMY eMy. [IpoBepsiTh, sBisieTcs
JIX YUCJIO KOPHEM ypaBHEHHUS.

[IpumeHsTh rpaduyecKkre METOIbI IPHU PEIIEHUN JTMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[logOupaTe npuUMephl Map 4YUCEN, SBIAIONIMXCS PEIICHHEM JMHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CTpouTh B KOOPAWHATHON TJIOCKOCTH Tpa UK TMHEHHOTO YPaBHEHUS C TBYMSI
MIePEMEHHBIMH, MOJIB3YAICh TPaUKOM, MPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

PemmaTe cucteMbl 1ByX JIMHEHHBIX YpaBHEHUH C IBYMsl IEPEMEHHBIMU, B TOM
quclie rpa@uuecKu.

CocraBisaTh W pemiaTh JIMHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX
YpaBHEHUI MO YCIOBUIO 3a7a4, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4M MOJTYYECHHBIN pe3yJIbTar.

DOyHKUIMHA

N306paxkath Ha KOOPAUHATHON MPSIMOIM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KU, HHTEPBAJIbI, 3aMIMCHIBATH YUCJIOBBIC IPOMEXKYTKHU Ha
anreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTHA TOYKHU IO 33JIaHHBIM KOOpJWHATAM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuchiBaTh C MOMOIIBIO (YHKIIMH HW3BECTHBIC 3aBUCUMOCTH MEXKIY
BEJIMUMHAMU: CKOPOCTb, BPEMs, PACCTOSHHUE, II€HA, KOJIMYECTBO, CTOUMOCTb,
MIPOU3BOIUTEIIBHOCTD, BpeMsi, 00bEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMHN M0 3HAUCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHaln3a WHOOpMAaIuH,
U3BJIEKATh U MHTEPIPETUPOBATH UHGOPMAIIUIO U3 IPadUKOB peabHbBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyueHus B 8 kJjacce oOydYaromMiCs TOJIYYHUT CIICAYIOIIHE
MPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayajdbHbIE MPEJACTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX
qyuces U1 CPaBHEHUS, OKPYTJICHUSI M BBIUUCIICHHUH, N300pakaTh IEUCTBUTEIIbHbBIC
YHCJIAa TOYUKaMHU HA KOOPAWHATHOM MPSAMOM.

[IpumensaTy moHsTHE apuMETUYECKOrO0 KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJpaTHbIC KOPHHU, MCIOJIB3YSl MPU HEOOXOJUMOCTH KaJbKYJATOP, BHITIOIHATH
npeoOpa3oBaHusl BBIPAKECHUM, COACpXKAIMX KBaApaTHbIE KOPHU, HCIOIb3Ys
CBOMCTBA KOPHEH.
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Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITUYHBIX
npo0eit u creneneit yucia 10.

AnredOpanveckue BbIPAKEHUS

[IpuMeHATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa30BaHus BRIPAXKCHUH, COAEPIKAIUX CTETICHH C IIEITBIM MOKa3aTesIeM.

BhINONHATE TOXAECTBEHHBIE MPE0Opa30BaHUs PallUOHATBHBIX BIPAKEHUN HA
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOUYJIEHAMU U alre0pandyecKuMu ApoosimMu.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKHUTEIH.

[IpuMeHsTh peoOpa30BaHUs BHIPAXKESHUM JJIsI PEIICHUST PAa3IMUHbIX 3a1a4 U3
MaTEeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewiate nMHENHBIE, KBAaJpaTHBIC YpAaBHEHUS WU PalMOHAJIbHBIC YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUM PEIICHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandeckoit
MOJIEIM C TIOMOIIBIO COCTABJCHUS YPaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MIOJIYYEHHBIN PE3yJbTar.

[IpuMEHATH CBOMCTBA YUCIOBBIX HEPABEHCTB /1JIsl CPABHEHUS, OLICHKHU, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJIHOM EPEMEHHON U UX CUCTEMBI, JaBaTh rpa)ueCcKyIo
WJUTIOCTPAIIUI0 MHOKECTBA PEIICHUM HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[TorumaTe ¥ KCHONB30BATh (DYHKIIMOHAIBHBIE TIOHSATHUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMsI), OMPEACNATh 3HaUYeHHE (YHKIHUU TIO0 3HAYCHUIO
aprymMeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y=k/X, y = X2,y =x3,y = |X|, y = VX, OIiCBIBaTH CBOHCTBA YHCIOBON (hyHKIMH
o e€ rpaduky.

K xoHmy oOyueHus B 9 kJjacce oOydaromMiCs TOIYyYUT CIICAYIOIIHE
MpeAMETHBIE PE3YIbTaThI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAIOUYNBATH PALIMOHAIIBHBIEC U UPPAlMOHATBHBIE YHCIIA.

BrimonHITh apudMeTruieckue JeHCTBUS C palliOHATBHBIMUA YU CIIAMU, COUETast
YCTHBIE U MHUCbMEHHbIE MPUEMBI, BBINOJIHATh BBIYMCICHUS C UPPAlMOHATBLHBIMU
YUCJIaMHU.

HaxoauTe 3HaueHust CTENEHEN ¢ eIbIMU MTOKa3aTeIIMU U KOPHEH, BBIUUCIIATH
3HAYEHUS] YUCIOBBIX BHIPAKECHU.
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OKpyrisaTe JOEHUCTBUTENIBHBIE YHCIIA, BBIIONHATh IPUKUIAKY pE3ysbTara
BBIYMCIICHUN, OLICHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHeNHbIE U KBaIpaTHbIE YPABHEHUS, YPABHEHHUSI, CBOSIIHECS K HUM,
pocCTeNIInE APOOHO-PALUOHAIBHBIE YPABHEHHS.

PemaTte cucreMbl IOByX JIMHEHHBIX YPaBHEHHU C JIBYMsI IIEPEMEHHBIMH H
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJTHO YPaBHEHHUE HE SIBJIACTCS JIMHEHHBIM.

PemaTte TEKCTOBBIE 3amadyd aidreOpaMdecKuM CIOCOOOM C  TTOMOIIBIO
COCTABJICHHSI YPaBHEHUS WM CUCTEMBI IByX YPABHEHUN C ABYMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHNEM TpaduuecKUX NpPeACTaBICHNUN (yCTaHABIUBATh, UMEET
JU YpAaBHEHWE WM CUCTEMAa YPABHEHUMN PELICHUS, €CIM MUMEET, TO CKOJIbKO, U
npouee).

PemaTe nuHEWHbIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaThb
pelIeHUE HEPABEHCTB HA YMCIIOBOM IMPSAMOM, 3aIllMCHIBATh PEIICHHE C IMOMOUIBIO
CHUMBOJIOB.

Pemate cucTeMbl JMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHUE CHCTEMBbI
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3aIIMChIBATh PEMIEHUE C TOMOUIBI0 CHMBOJIOB.

Hcronb30BaTh HEPABEHCTBA IIPU PEILICHNUN Pa3INYHbIX 3a7a4.

DOyHKUIMHA

Pacno3naBaTh (QyHKIMU U3y4eHHBIX BHUJO0B. llokas3piBaTh cxemMaTHUECKU

pacIoyio’KeHUE Ha KOOPAMHATHOMN IIOCKOCTH IpadukoB GyHKImA Buga: Y = KX,y =
kx +b,y=k/x,y=ax2 +bx+c,y=x3,y= VX, Y = |X|, B 3aBHCHMOCTH OT 3HAYCHHIA
K02 (PHUIIMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crtpouth U M300paXaTh CXEeMATHYECKU TpapUKU KBAJIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM 1O UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 110 (opMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTUUHBIX (QYHKIUI U3 peanbHON KU3HU, (PU3UKH, TEOMETPHUH.

YucioBble NMOCT€10BATEILHOCTH H POrpeccuu

Pacno3naBaTh apupMETHUECKYIO U TEOMETPUUYECKYIO POTPECCUU MPU PA3HBIX
croco0ax 3aJaHusl.

BBIMONMHATE  BBIYMCICHHWS C  UCHONB30BaHUEM (opMyn N-ro  4jeHa
apru(PpMETUIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh YIEHBI TMOCIEIOBATEILHOCTY TOYKAMHU Ha KOOPIWHATHOU
IUIOCKOCTH.
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Pemare 3amaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
qHClie 33/1a4U U3 PeaIbHOM JKU3HHU (C UCIOJIb30BAHUEM KaJIbKYJIATOPA, HU(PPOBBIX
TEXHOJIOTHH).

BeposiTHOCTH M CTATHCTHKA

W3Bnekats u mpeoOpa3oBbIBaTh HHPOPMAIIHIO, TPEICTABICHHYIO B Pa3IMYHbIX
UCTOYHHUKAX B BHJIE TaOJUI, JUarpamm, rpauKkoB, MPEACTABIATh 1aHHbIE B BUJIE
Ta0JIuIl, AUarpamMm, rpaduKoB.

PemaTep 3amauym OpraHu3oBaHHBIM NEpeOOpPOM BapHUAHTOB, & TaKXKe C
MCITOJIb30BAaHUEM KOMOMHATOPHBIX MMPABUI U METOJIOB.

Hcrnonb30BaTh ONucaTelbHbIE XapaKTEPUCTUKH JUII MAacCHUBOB YHCIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHNAE 3HAYCHUSI U MEPBI PACCEUBAHMUSI.

HaxoauTh 4acTOThl 3HaYEHUM M YacTOThI COOBITHS, B TOM YHCJIE IMOJIB3YSICh
pe3ysnbTaTaMy NPOBEAEHHBIX U3MEPEHHUIN U HAOIIOEHU .

HaxonuThe BEpOSITHOCTU CIIy4ailHBIX COOBITUI B M3YYEHHBIX ONBITAX, B TOM
YlClie B ONbITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUAX
UCIIBITAHUI 10 IEPBOTO YCIIEXa, B CEPUAX UCIBITaHUI bepHyIum.

VMeTp npencTaBleHHE O CIy4YalHOM BEJIMYMHE W O PACIPEICICHUH
BEPOSATHOCTEM.

NMeTp mnpencTaBieHWE O 3aKOHE OOJIBIIMX YHUCENT KaK O IPOSBICHHUH
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHUCEI B
IpUPOE U OOIIECTRBE.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undgposbie
Ne ni/m P Konrposbnsie IIpakrunyeckue (p )
NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Yucaa u BeIUMCIeHU. PalimoHanbHbIE o5 bubnuoreka [{OK
qyyciia https://m.edso0.ru/7f415b90
bubmuoreka [IOK
2 AJIrCOPaHeCKHE BHIpaxeHILA 21 https://m.edso0.ru/7f415b90
bubnmorexa LIOK
3 ¥ PaBHCHHS H HCPABCHCTRA 20 https://m.edso0.ru/7f415b90
bu6nunorexa LIOK
4 KoopuHatet i rpagui. Gynkin 24 https://m.edso00.ru/7f415b90
bubmmoreka IIOK
IT
> OBTOpeHHE 1 000DICHHE 6 https://m.edso00.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I1O 102 5 0
ITPOI'PAMME
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https://m.edsoo.ru/7f415b90

8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu@ppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
bubnuoreka [{OK
1 Yucna u Beruucnenus. KpagpaTHeie KOpHH 15 https://m.edsoo.ru/7f417af8
2 Uucna u BeruucieHus. CTeneHb ¢ UeabiM 7 bubnuoreka [{OK
II0Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BhIpaxKeHHs. 5 bubmmoreka [JOK
KBanpaTHbiii TpEéxuieH https://m.edsoo.ru/7f417af8
AnrebpanyecKe BEIPaKCHUS. Bu6moreka [JOK
4 15
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 bubnnorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bubmuoreka [JOK
yYpaBHEHUHU https://m.edsoo.ru/7f417af8
bubmmoreka IIOK
7 YpaBHeHus U HepaBeHCTBA. HepaBeHcTsa 12 https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
8 DyHKIH. OCHOBHBIC IOHATHS > https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
o DyHKuHH. TMCTOBLIC PyHKIIHMA o https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 II 6
OBTOpeHHE 1 060bmenHe https://m.edsoo.ru/7f417af8
OBULIEE KOJIMYECTBO YACOB I10
i 102 S) 0

I[TPOTPAMME
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9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (uudpposbie)
KonTpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Uucna u BerunciieHus. JlelcTBUTENbHEBIC 9 bubnuoreka [IOK
yucia https://m.edso0.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [IOK
4 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 16 https://m.eds00.ru/7f419d08
bubnmorexa LIOK
o 1
> YyHKIHH 6 https://m.edso00.ru/7f419d08
bu6mmoreka IIOK
q 1
6 HCIIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
bu6mmoteka IIOK
7 6] 0 4
FICMCHTBL KOMOIHATOPHIH https://m.edsoo.ru/7f41a302
8 I'eomeTpuueckast BEpOATHOCTh 4 buomiorexa LIOK
P P https://m.edsoo.ru/7f41a302
9 WUcneitanus beprymnn 6 bubmorexa LIOK
Py https://m.edsoo.ru/7f41a302
but6mmoreka [JOK
10 C i 6
FYRARHAS BEEIRIHE https://m.edsoo.ru/7f41a302
1 [ToBTOpeHnue, 06001IeHNE, CCTEeMaTH3aIUs 31 bubnmnoteka LIOK

3HAHUH

https://m.edsoo.ru/7f41a302



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

KoaudecTBO 9acoB

DJIEKTPOHHbBIE

Ne HaumeHoBaHue pa3jiesioB U TeM (umdposbie)
KonTpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
https://m.edsoo.ru/7f419d08
OBULIEE KOJIMYECTBO YACOB I10
- 136 6 2

[TPOT'PAMME
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