


Hean u 3apaum u3ydyenusi yueOHoro npeamera «MaremaTuka»

[IpropuTeTHBIMU Yyeramu 00ydeHUs] MaTEMATUKE B 5—9 Kilaccax sIBISIIOTCSA

" (opMupOBaHME LEHTPAIbHBIX MATEMATHUECKUX MOHATHHN (Y4MCIIO, BEITUYMHA,
reoOMeTPUIECKast ¢urypa, IIepEMEHHas, BEPOSITHOCTS, byHKuuMA),
o0ecreynBaroluX MPEeMCTBEHHOCTh M MEPCHEKTUBHOCTh MaTEMaTHYECKOTO
obOpazoBanus obyuaroruxcs ¢ 311P;

» nonaBeacHue odyyvaromuxcs ¢ 3[1P Ha 1OoCTymHOM 71t HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI31 MaTEMATUKH U OKPYKAIOLEro MUpa, IOHUMAaHUE MaTEMAaTUKU KaK
4acTH 00ILeH KyJbTypbl 4YEIOBEYECTBA;

" pa3BUTUE UHTEIUIEKTYaJIbHBIX U TBOPYECKHUX CHOCOOHOCTEW O0YydarolUXCs C
31IP, mo3HaBaTenbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, KPUTHUHOCTH
MBIIIJIEHUS, UHTEpeca K U3yUYEHUIO MaTeMaTHKU;

* (GopMupoBaHHe (PYHKIMOHAIHHOW MAaTeMaTHYECKOW TI'PaMOTHOCTH: YMEHHS
pacno3HaBaTh  MPOSIBIEHUS  MaTeMaTHYECKUX  TOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEH B peaibHbIX JKU3HEHHBIX CUTYalUAX U MPU U3YUCHUH APYTUX
y4eOHBIX TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh KMX Ha S3bIKE MAaTeMaTHUKA W CO3[aBaTh MAaTeMaTHYECKHUE
MOJIeNIM, TPUMEHATh OCBOCHHBIM MaTeMaTHYECKUH ammapar [Js penieHus
NPAKTUKO-OPUEHTUPOBAHHBIX  3a]a4y, MHTEPIPETHPOBATH U  OLICHUBATh
MOJIY4YE€HHBIE PE3yJIbTATHI.

JlocTrkeHue 3TUX Leell 00ecreynBaeTcsl peeHUeM CIEAYIOIMNX 3a0ay.

* (popmupoBarh y oOyuatomuxcsi ¢ 3[IP HaBbikuM y4yeOHO-TIO3HABATEIHHOM
NESTENbHOCTU: IUJIAaHUPOBaHWE palOThl, MOWCK pAIMOHAJIBHBIX MyTell ee
BBITIOJTHEHUSI, OCYIIIECTBICHHUS CAMOKOHTPOJIS;

" CrocoOCTBOBATh HMHTEIUIEKTYaIbHOMY pa3BUTHIO, (POPMUPOBATH KadyecTBa,
HEOOXOIMMBIE YEJIOBEKY JUIsI TTOJIHOIEHHOM KU3HU B COBPEMEHHOM OOIIIECTBE,
CBOMCTBEHHBIE MAaTEMATUYECKON NEATEIbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
UHTYUIIMH, IPOCTPAHCTBEHHBIX MPEACTABICHHM, CTIOCOOHOCTH K TIPEO0JICHUIO
TPYAHOCTEN;

* (GopMUpOBaTh KJIIOYEBBIE KOMIIETEHIIMU YYAIIMXCS B paMKax MPeIMETHOU
obnactn «MareMaTrka 1 HHPOPMaTHKAY;

" pa3BUBAThH MOHATUIHOE MBIIUICHHS o0yuatomuxcs ¢ 3I1P;



" OCYLIECTBJISATh KOPPEKIMIO IO3HABATENBHBIX NpoueccoB oOydaromuxcs ¢ 311P,
HEOOXOIMMBIX [IJII OCBOEHHSA MPOTrPaMMHOrO MaTepuaja 1o ydyeOHOMY
[IpEIMETY;

" [peaycMaTpUBaTh BO3MOKHOCTh KOMIIEHCALIUKA 00pa30BaTEIbHbIX A€(PULIUTOB B
OCBOEHHUM INPEIIECTBYIONIET0 MPOrpaMMHOIO MaTepuana y OOy4aroIIMUXCs C
3IIP 1 HeTOCTAaTKOB B MX MATEMAaTUYECKOM Pa3BUTHH;

" chopMHUpPOBATh YCTONUMBBIA HHTEPEC YUAILIUXCS K MPEIMETY;

" BBISIBJISITH M PA3BUBATh MaTEMaTHUYECKUE U TBOPUECKUE CTIOCOOHOCTH.

Mecto yueOHOro Kypca B y4eOHOM IJIaHE

CornacHo ywebHOMY IulaHy B /-9 Kiaccax wu3ydaercs Y4eOHbIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIEAYIONIME OCHOBHBIC pa3/IeNbl COJEpIKaHUS:
«Yucna ©  BBIYUCICHUS», «AJreOpandeckue BBIPDAKCHUS», «YPaBHCHHUA W
HEepaBEHCTBa», « DYHKIIHNY.
Y4eOHbIl MJIaH Ha W3ydeHHe anreOpsl B 7-9 Kitaccax OTBOAMT HE MeHee 3 y4eOHBIX
YacoB B HEJEIIO B TEYCHHE KaXKIOro roja 00ydeHHs, BCETO 3a TP rojpa oOydeHUs —
He MeHee 306 yueOHBIX YacoB.

OcobenHocTn 0T6opa H aaalliTalinn yqe6H0ro Matcpualia 1o MaTCMaTuKe

OOyueHne ydeOHOMY TIpeaMeTy «MareMmaTtuka» CTPOWTCS Ha CO3JaHUH
ONITUMAJIBHBIX YCIIOBUH JJISi YCBOEHHS MPOTPAMMHOI0 MaTeprajia 0O0yJarolIuMUCS C
3I1P. Bonbiioe BHUMaHue ynemisieTcss 0T0opy y4eOHOTo MaTeprana B COOTBETCTBUU C
NPUHITATIOM JOCTYITHOCTH TIPH COXpaHEHWU o0Imero 0a30BOTO YpPOBHS, KOTOPBIH
JIOJDKEH T10 COAIEPIKaHUIO U 00beMy OBITh aanTUPOBAaHHBIM 1 oOy4Jarontuxcs ¢ 3[1P
B COOTBETCTBHM C HX OCOOBIMH OOpa3oBaTelbHBIMH MOTpeOHOCTsAMU. CremyeT
o0nerunTh oOBNaZeHue MarepuanoM oOydarommmucs ¢ 3[IP mocpencTtBom ero
JETaTbHOTO OOBSCHEHUS C CUCTEMAaTHIECKUM TTOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKH

B IPUMEHEHUM 3HAHWI, MCHOJb3ys NPHUEMbl aKTyalu3alu (BU3yajbHas oOIOPa,
MaMsITKa).

[IpumepHasi nporpaMma MpeaycMaTpuBaeT BHECEHHWE HEKOTOPBHIX M3MEHEHUN:
YMEHBIIIEHHE 00BbEMa TEOPETUUYECKUX CBEJCHUM, BBIHECEHHE OT/ACIBbHBIX TEM WIIU
IEJIBIX Pa3/IesIOB B MaTePUAIIbI ISl 0030PHOT0, 03HAKOMHUTEIBHOTO N3YYCHHUS.

N3menenus nporpammel B /-9 kitaccax

Anzeopa

B 03HaKOMUTENBHOM IIJTAHE PEKOMEHAYETCA U3ydaTh CICAYIOIIUE TEMBI:
«ppaunoHanbHbie yncna. JercTBuTenbHbIe Ynciay, «CpaBHEHNE NEHCTBUTEIBHBIX
yucen, apudMeTHiyeckue ACUCTBUSI C JIEUCTBUTEIBHBIMU uuciaMu», «Haxoxnenue
NpUONMKEHHBIX 3HAYeHUM KBaApaTHoro KopHs», «Teopema Buera», «Pemenus



YPaBHEHUM TPETbEU U YETBEPTOU CTENIEHEN PA3TI0KEHUEM HA MHOXKUTENINY, «DyHKIUA y

=Vx u ee rpapux», «IlorpemrHocTs ¥ TOYHOCTh MPUOMMKEHUS», «UeTHble U
HeueTHble QYHKIMW», «DyHKIMA y=x"», «DyHKIMA y= ax?, ee rpadyuK U CBOMCTBA.
I'paduku Gynxuuii y= ax? + N u y=a(x-m)?, «YpaBHEHHUE ¢ JBYMS IIEPEMEHHBIMU U €TI0
rpadux», «['paduueckuil cnocod pemieHus CUCTEMBbl ypaBHEeHMI», «M300pakeHue
YJICHOB apU(PMETHUYECKON U T€OMETPUUECKON MPOrPeCCHil TOUKaMU Ha KOOPAMHATHOM
IJIOCKOCTH. JIMHENHBIN U DKCIIOHEHIIUANBHBIN POCT. CII0KHBIE IPOLIEHTHD.

CrenyeT yMEHBIINTh KOJMYECTBO YacoOB Ha H3ydyeHHE TeM: «Dopmynb»,
«/loxazatenbCcTBO TOXIECTB», «JIMHEHHOE ypaBHEHHWE C JIBYMsI HEW3BECTHBIMN,
«['paduk nuHeNHOTO ypaBHEHHs C ABYMs IepeMeHHbIMUY, «['paduueckoe pemieHue
JIMHEWHBIX YPAaBHEHUN U CHCTEM JIMHEMHBIX YpaBHEHHMI», «CBOICTBAa KBaJpaTUYHOMN
(GyHKIHNY.

BricBoOoiuBIIIMECS Yachl PEKOMEHYETCS MCIOJIb30BaTh: IS JIydlled MpopaboTKu
HauOojee BaxXHbIX TeM Kypca: «Pemienue ypaBHeHuil», «Pemenue cucrem
ypaBHeHHI1», «CoBMECTHbIE JeHCTBUA C ApoOsimu», «llpuMeHeHne CBOWCTB
apu(pMETUYECKOT0 KBaJpaTHOrO KOpHS»; Ha TMOBTOPEHHE, pEIICHHE 3ajad,
npeoOpa3zoBaHUE BBIPAKEHHUI, a TaKKe Ha 3aKpeljieHue HM3y4YeHHOTOo MaTepuaa.



Coaep:xanune yueOHoOro Kypca (mo roxaM od0yueHus)
7 KJIACC

YQucna u evluucienusn

PanuoHajabHBIE YHCIA

Jpo6u 0OBIKHOBEHHBIE U I€CSITHUYHBIE, IEPEX0]] OT OAHOU POpPMBI 3anucu Jpodeit K
npyroii. [ToHsiTHE pallMOHATIBHOTO YKCIIA, 3aMMCh, CPABHEHUE, YIIOPSI0YNBAHUE
palMoHaIbHBIX yncesl. ApudmeTrnueckue JeUCTBUS C pallMOHATBHBIMU YHCIIaAMHU.
Pemienne 3amgauy W3 peanbHON MPAKTUKU HA YacTH, HA JAPOOH.

CreneHb ¢ HaTypaJIbHBIM MOKa3aTeIeM: ONpeiesiCHUE, MPeoOpa30BaHNe BhIPAKCHUIM
Ha OCHOBE OIPe/IeNICHNUs, 3aUCh OOJBLINX YUCEN.

[IporieHThI, 3aMKCh MPOIIEHTOB B BHUJIE APOOU U APOOU B BHUJI€ MPOLICHTOB. Tpu
OCHOBHBIE 3aJ1aud Ha MPOIICHTHI, PEIICHHE 3a7a4 U3 PeaTbHON MPAKTUKHU.

[IpuMeHeHre TPU3HAKOB JEITUMOCTH, PA3JI0KEHUE Ha MHOKUTEIIM HATYPATbHBIX
YHUCEN.

PeanbHple  3aBUCMMOCTH, B TOM  4YHClie  MpsMas U oOpaTHas
IPOTIOPIMOHATTLHOCTH.

Anzedpauueckue svlparxcenus

[TepeMennbie, uncIOBOE 3HAYCHUE BBIPAXKEHUS C TEpeMEHHOM. JlomycTumblie
3Ha4YeHUs NepeMeHHbIX. [IpencraBneHne 3aBUCUMOCTH MEXIY BEIUYMHAMH B BHUJIE
¢dopmyibl. Berancnenus no gpopmynam.

[IpeoGpazoBanre OYKBEHHBIX BHIPAKEHUHN, TOXKACCTBEHHO PABHBIC BHIPAKEHUS,
npaBwiia peoOpa3oBaHus CyMM M TPOU3BEIEHUM, MpaBUia PACKPHITUS CKOOOK H
NpUBEICHUS TOJOOHBIX CIIaraeMbIX.

CBoiicTBa CTENEHU C HATYpPaJIbHBIM MTOKA3aTEIEM.

OnHowreHsl 1 MHOroujieHbl. CteneHb MHorouwieHa. CiokeHue, BbIYUTAHUE,
YMHOKE€HUE MHOTOWIEHOB. DOpMYyIbl COKpAIIEHHOTO YMHOKEHUS: KBaApaT CYMMBbI U
KBaApar pazHocTu. Popmylsia pa3HOCTU KBaApaTtoB. Pa3nokeHHe MHOTIOYIEHOB Ha
MHOHUTEIH.

Ypaenenusn

VYpaBHeHUEe, KOpEHb YpaBHEHHWSA, NpaBWiIa MpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCHJIBHOCTh YPABHEHUH.

JIuHeliHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIO KOPHEW JIMHEWHOrO
YpaBHEHHUSI, PEeIICHUE JUHEHHBIX ypaBHEHUU. COCTaBJIEHUE YPaBHEHHI MO YCIOBUIO
3agayu. Pemenne TeKCTOBBIX 3a7a4 C MOMOIIBK) YPAaBHEHHUM.

Jlunetinoe ypasnenue ¢ 08yms nepemennvivmu u e2o 2pagux?®. Cucrema IByX

JIMHEMHBIX YpaBHEHUM C JByMs IEpEeMEHHBIMU. PemieHune cucrem ypaBHEHUU
crocoOoM moJicTaHOBKU. [IpuMepbl penieHrs TeKCTOBBIX 33/1ad C MOMOIIBIO CUCTEM
YPaBHEHHM.

Koopounamot u cpagpuxu. Oynkyuu
Koopannarta Toukm Ha npsMoin. YuciaoBble mpoMexyTku. PaccrosHue mexay
JBYMsSI TOUKAMU KOOPJAWHATHOM MPSAMOM.



[IpssmoyronpHas cuctema koopauHat, ocu OX u Oy. AGcuucca u opiuHaTa TOUKU
Ha KOOpJAMHATHOU miockocT. [Ipumepsl rpadukos, 3aganHbix popmynamu. YreHue
rpaduKOB peasbHbIX 32aBUCUMOCTEH.

[Honstue pynkimu. I'padpux pynkumu. CroiictBa pyHKuMid. JInneitHas QyHKIMS,
e€ rpaduk. 'paduk pyukun y = KX + b. I'paguuecrkoe pewenue nunetinvix ypasnenuil

U cucmem JUHEUHbIX YPABHEHUU.

2 3nech U aanee KypCUBOM 0003HaYEHBI TEMbI, U3YyUCHHC KOTOPLIX MPOBOJAUTCA B O3HAKOMUTEIILHOM IIJIaHE. ITemaror
CaMOCTOATCIIbHO ONIPEACIACT 00BbeEM n3y4aceMoro mMmarcpuaJia.

8 KJIACC

Yucna u evluucienusn
KBampatueiii kopeHb u3 uucna. [llowamue 00 uppayuoHaibHOM Uucie.

Hecamuunvie npubaudicenus uppayuonanvHulx yucen. CBoMCTBa apupMETHUECKUX
KBaJIpaTHBIX KOPHEW M UX MPUMEHEHHUE K MPeoOpa30BaHMIO YMCIOBBIX BHIPAKCHUHN U
BBIYHCIICHUSIM. /[eticmeumeinbHble Yucia.

Crenens ¢ 1enbIM NoKa3zaTeneM U e€ cporictBa. CTaHmapTHas 3alKCh YHCTA.

Anzebpauueckue svlparxcenus

KBagpaTHbiil TpEXUIIEH; pa30KEHUE KBAAPATHOIO TPEXWICHA HA MHOXKHUTEIH.

AnrebGpandeckasi 1poOb. OCHOBHOE CBOWCTBO anreOpandeckoil apolwu.
CnoxxeHue, BBIYUTAHWE, YMHOXEHHUE, JCJICHHE anreOpandeckux ApooOeil.
PanronanbpHbIe BRIpOKEHHS M UX TTPEOOpa3oBaHue.

Ypaeunenun u nepasencmea

KBaapatnoe ypaBHeHue, popmyna KOpHEH KBaJpaTHOTO ypaBHEHUs. Teopema
Buema. PemieHne ypaBHEHHU, CBOASIIMXCA K JIMHEMHBIM U KBaJlpaTHbIM. [Ipocteimue
IpOOHO-paIlMOHAIbHBIE YPABHEHMUSI.

I'paguueckan unmepnpemayus ypaenenuii ¢ 08yMs NEPEMEHHLIMU U CUCTNEM

JIUHEUHbIX YpagHeHuu ¢ O08yms nepemeHHvimu. llpuMepbl penieHus CHCTEM
HEJIMHEWHBIX YPaBHEHUN C IByMsI IEPEMEHHBIMU.

Perienrie TeKCTOBBIX 3a/71a4 alreOpanyeckuM CriocoOOM.
HucnoBble HEpABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO ¢ OJHOM NEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHbIE HEPAaBEHCTBA C OJHOM NEPEMEHHOM.



CucTembl JIMHENHBIX HEPABEHCTB C OJJTHOM IEPEMEHHOM.

Dynkuyuu

[lonstue @ynkuu. O6macTh ONpeeaeHUsI 1 MHOKECTBO 3HaYECHUN (PYHKIUU.
CnocoOsbl 3aaHust QyHKIUM.

I'padux pynkuuu. YUrenue cBoiicTB GpyHKUMU 10 €€ rpaduky. [Ipumeps
rpaduKoB GYHKUIUNA, OTpAkKAIOLUIUX pealbHbI€ MPOIECCHI.

OYHKIMK, ONKCHIBAIOIIME NPSIMYI0 U OOpaTHYIO MPONOPLUUOHATIbHBIE

3aBUCUMMOCTH, UX rpaduKkn. PyHKumMmM y = x4,y = x3,y = VX oy =k

. Fpagpuueckoe peweHue ypasHeHuli u cucmem ypagHeHul.

9 KJIACC

Yucna u evluucienusn

JedcTBUTEIbHBIE YHCIA
PanvonanbHble 4HMCHIA, UPPAYUOHANbHBIE YUCAA, KOHEYHble U OeCKOHeuHbvle

oecsamuutvle Opoou. MHodcecmeo OelicmeumenbHblX Yucei,; OelicCmeumenbHble Yucid
Kak beckoHeynvie decsimuyHvle Opoou. B3aumno 00HO3HAUHOE COOMBEMCMBUE MeAHCOY
MHOHCECNBOM OCUICMBUMENbHBIX YUCe]l U KOOPOUHAMHOU NPAMOU.

Cpasnenue  Oelicm8umenbHbIX — Hucel, apugmemuueckue Oeucmeus C
oelicmeumenbHbIMU YUCIAMU.

N3mepenusi, npudanzKeHUs, OLEHKH

Pasmepbl OOBEKTOB OKPYXKAIOIIETO MHpPA, IUTEILHOCTH MPOIECCOB B
OKpY’KaIOLIEM MHpE.

[TpubnuxénHoe 3HaYCHUE BEIUYHHBI, TOUHOCTh MpHOIMKeHuss. OKpyriieHHue
yucen. [Ipukuka u oleHka pe3yJibTaTOB BHIYUCICHUM.

Ypaenenua u nepasencmea

YpaBHeHUs C OAHOH NepeMEeHHOI

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUM, CBOASIIMXCS K TUHEUHBIM.

KBanparnoe ypaBHeHue. PenieHue ypaBHEHUH, CBOIAIIMXCS K KBaJApaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepvl pewienus ypasHeHuu mpembvel U Yemeepmou

cmeneneti PA3N0IHCEHUEM HA MHOIICUMETU.

Pemiennie 1poOHO-palliOHANIBHBIX YPABHEHHUIA.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandecKiuM METOIOM.

Cucrembl ypaBHeHH i

VYpaBHeHue C AByMsl MEPEMEHHBIMM M ero rpaduk. PemieHue cucrem AByX
JIMHEMHBIX YPAaBHEHHUM C JBYMs NEPEMEHHBIMU. PerieHne cucteM AByX ypaBHEHHUI,
OIHO M3 KOTOpBIX JIMHEHHOEe, a JApyroe — BTopod creneHu. ['paduueckas



MHTEPIPETALHS CUCTEMBI YPABHEHUH C IBYMs [IEPEMEHHBIMU.

Petienrie TeKCTOBBIX 3aj71a4 alreOpanyeckuM CriocoOOM.

HepaBencrBa

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue JIMHEHHBIX HEPABEHCTB C OJHOM IIEpeMEHHOW. Pelrenue cucrem
JUHEWHBIX HEPABEHCTB C OAHOW mepeMeHHoW. KBagpaTHele HepaBeHCTBA.
I'paduueckas uHTEprpeTalusi HEPAaBEHCTB U CUCTEM HEPABEHCTB C ABYMS
[IEPEMEHHBIMHU.

Dynkyuu

KBagpartnunas ¢ynkuus, e€ rpaguk u cBoiicta. [lapaGona, koopauHaThI
BEPIIMHBI TapadoJibl, 0OCb CHMMETPUHU NapadOoJIbl.

\/l__pad)MKM OYHKUMI: y = kx, y = kx + b, y = X%,

Yy = x,Y= % uux cBoiicTsa.
X

Yucnoevie nocieoosamenbHOCHMuU

Omnpenenenue u coco0bl 3aJaHUSI YHUCJIOBBIX MOCJIEA0BATEIbHOCTEN

[lonsiTHE 4YMCIOBON TOCIENOBATENBHOCTH. 3aJaHHuE IMOCIEAOBATEIbHOCTH
peKkyppeHTHO# dhopmyIon U popMysioi N-ro dieHa.

ApudmMeTnyeckasi ¥ reoMeTprUYeCcKasi MpoOrpeccuu

Apudmernyeckas U TeoMeTpuyeckas mnporpeccuu. dopmynbl N-TO dYieHa
apu(PpMETHIECKON U TeOMETPUUYECKON MTPOTPECCUI, CYMMBI IEPBBIX N YJIEHOB.

H3zo0padcicenue unenos apugmemuueckou u 2eomMempuiecKou npocpeccull

mo4ykamu Ha KOOpauHClWlHOIZ naockocmu. Jlunevinwii u SKCHOHGHL;MCIJZbeZﬁ pocm.
Cnooicrvie npoyeHmaol.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI:

MOTHBAIUSl K OOYYCHHIO MaTEMaTHUKE U IEJICHANPABICHHON MO3HABATEIHHOM
TeSITETHbHOCTH;

MOBBIIIIEHUE  YPOBHS  CBOECM  KOMIIETEHTHOCTH  4Y€pe3  MPAKTHYECKYIO
JEeSITENHHOCTD, TPEOYIONIYI0O MAaTEMAaTHYECKUX 3HAHUHM, B TOM YHCIIE YMEHUE YUUTHCS
y APYTUX JIIOAEH;

CIIOCOOHOCTh OCO3HABATH CTPECCOBYIO CHTYAIINIO, OBITH TOTOBBIM JICHCTBOBATH
B OTCYTCTBHE TapaHTHH YCIIEXa,;

cnocoOHocTh oOywatomuxcs ¢ 3I[IP k oco3HaHuIO CBOUX JePUIUTOB U
MIPOSIBIICHUE CTPEMIICHHS K UX MPEOOJICHUIO;

CIIOCOOHOCTH K CAMOPA3BUTHIO, YMEHHE CTABUTH JOCTHKUMBIC 11ETIH;



yMEHUE pa3inyaTh Yy4eOHbIE CHUTYallMM, B KOTOPBIX MOHO JEHCTBOBAaTh
CaMOCTOSITEJIbHO, W CHUTyalldd, T[J€ CJIEQyeT BOCIOJb30BaThCs CIPABOYHOM
nH(popMane Wik IpyruMu BCIIOMOTaTeIbHBIMU CPEJICTBAMU;

CIOCOOHOCTD MEPEHOCUTD MOTYYEHHBIE B X0J1¢ 00yUEHUsI 3HAHUS B aKTYaJIbHYIO
cuTyanuio (Ipu pelieHNH KUTSUCKUX 3a7a4, TPeOYIOIUX MaTeMaTUUECKUX 3HAHUN);
CIOCOOHOCTh OPUEHTUPOBATHCS B TPEOOBAHUSAX W MpaBUJIaX MPOBEICHUS
MPOMEKYTOYHOU U UTOTOBOM aTTECTALINU;

OBJIaJICHUE OCHOBAMH (DUHAHCOBOW I'PaMOTHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

Osnadenue ynugepcaibHblMu y4eOHbIMU NO3ZHABAMETbHBIMU 0CUCHGUAMU:

yCTaHABIIMBATh  NPUYMHHO-CICJICTBEHHBIE CBS3M B  XOJIE  YCBOCHUS
MaTeMaTHYE€CKOTO MaTepuaa;

BBISIBIIATH JEPUIIUT JAHHBIX, HEOOXOJUMBIX NIJIi PEHICHUS MOCTaBICHHON
3a/1a4H;

C TIOMOIIIBIO YUUTEJSI BHIOUPATh CIIOCO0 PEIICHHs] MaTEeMaTHUECKOM 3a/1aun
(cpaBHUBAThH BO3MOKHBIE BAPUAHTHI PEIICHUSA);

NPUMEHATh M MPeoOpa30BbIBATH 3HAKM M CHMBOJIBI B XOJI€ PEUICHUS
MaTeMaTHYEeCKUX 3a/1a4;

YCTaHABIIMBATh HCKOMOE M IAaHHOE MPU PEUIEHUH MAaTEMaTUYECKOW 3aa4H;

NOHUMATh U UHTEPHPETUPOBATH MHGOPMAIINIO PA3IMYHBIX BUJIOB U (HOpM

IPEACTaBICHUS;

WUTIOCTPUPOBATH pelllaeMble 3a]1a4u rpadiIecKUMU CXeMaMu;

3¢ (PeKTUBHO 3aTIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAIIHIO.

MOHUMATh M UCIIOJIb30BaTh MAaTEMATHYECKUE CPEJICTBA HATIISIIHOCTH (TpadukH,
auarpaMMbl, TaOJUIBI, CXEMbl W Jp.) I WIIIOCTpalluu, HHTEPIPETaIuH,
apryMeHTaIl1u.

Osnaoenue YHUBEPCATIbHBIMU yueoHbIMU KOMMYHUKAMUBHBIMU
oelicmeuamu:

OpraHHU30BBIBATh YYEOHOE COTPYIHHUYECTBO M COBMECTHYIO JEATCIBHOCTH C
YYIUTEJIEM U CBEPCTHUKAMHU B IIPOIIECCE PEIICHUS 3314,

B3aMMOJICHCTBOBATh U HAXOJIUTh OOIIHE CIIOCOOBI padoTHI; paboTaTh B IPYIIIIE:
HaxoJHUTh OOIllee pelIeHHe W paspenarh KOHGIUKTHI Ha OCHOBE COTJIACOBAHMS
MTO3UIMHN B Y4ETa HHTEPECOB; CIAYIIATh NapTHEPA; GOPMYIUPOBATH, APTYMEHTHPOBATh
U OTCTAauMBaTh CBOE MHECHUE;

IIPOTHO3MPOBATh BO3HHMKHOBCHUE KOH(JIMKTOB NPH HAJIUYHH PA3HBIX TOUCK
3peHHS W paspemarh KOH(JIMKTHI Ha OCHOBE y4éTa MHTEPECOB M TO3WIHHA BCEX
YY9aCTHUKOB;

aprTyYMEHTHPOBATh CBOIO IIO3HMIIMI0O W KOOPAWMHUPOBATH €€ C TO3WUIHUSIMHU
mapTHEPOB B COTPYAHUYESCTBE INPU BBHIPAOOTKE OOIIEro pEImICeHWS B COBMECTHOMU
NEeATCITbHOCTH,

BBHIIIOJIHSTHL CBOIO YacTh pPabOThI, JIOCTUTATh KA4eCTBEHHOT'O pe3yibTaTa M
KOOPJAMHUPOBATh CBOU JICUCTBUS C IPYTUMH WICHAMH KOMAaHIbI;



OLICHMBATh KAYECTBO CBOETO BKJIaJa B OOLIUI MPOAYKT.

Osnadenue ynusepcanvbHolMu y4eOHbIMU PECYIAMUGHBIMU OCUCHBUAMU:

CTaBUTh 1M, BBIOMpATh M CO3/laBaTh AJNTOPUTMBI JJI PEIICHHUS Y4eOHBIX
MaTeMaTUYEeCKUX NpooIieM;

IUIAHUPOBATh M OCYIIECTBISATh JAESITENIbHOCTh, HANpPABICHHYIO Ha pELICHUE
3a/1ay UCCIIeI0BATENbCKOT0 XapaKTepa.

dopMynHpoBaTh M YAEPKUBATH YyuyeOHYIO 3a7ady, COCTAaBJISATh IUIAaH H
MOCJIEJOBATEIBHOCTh JCHCTBUM;

OCYHIECTBIISITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAMMbIE KOPPEKTHUBBI;

KOHTPOJIMPOBATH MPOLIECC U PE3YbTaT yueOHON MaTeMaTuyecKon
NS TENbHOCTH;

aJIeKBaTHO OLICHUBATh MPABWILHOCTD UM OIIUOOYHOCTH BHINIOJHEHUS Y4eOHOM
3a/1ayu, €€ 00BEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PeIleHHUS;

CIMYaTh CHOCOO NEWCTBUSI U €ro pe3ysibTaT € 3aJaHHBIM STAJOHOM C LIEJbIO
OoOHapy>KeHUS OTKJIOHEHUH U OTJIIMUUNA OT 3TAJIOHA.

PEABUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IPU PEIICHUM y4eOHOMU
3a/1auu;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUT JOCTUTHYT TPEOYEeMbI pe3yabTat
NS TENBbHOCTH, OMNPEACNSITh MO3UTHUBHBIE M3MEHEHHUS W HaIpaBlICHHs, TpeOyrolue
nanbHeuen paboTsl;

PETYJIHPOBATH CIIOCOO BBIPAKEHUS SMOIUH.

ININIAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHUSA
MPUMEPHOM PABOYEM ITPOT'PAMMBI KYPCA «AJITEBPA» (ITO
I'OAAM OBYYEHMUA)

OcBoenne ydeOHOro Kypca «Anrebpa» Ha YpOBHE OCHOBHOIO OOIIIETo
o0pa30oBaHHs JIOJDKHO O0OECIeuMBaTh JOCTH)KCHHE CICAYIONIMX IPEIMETHBIX
00pa30BaTeIbHBIX PE3YIHTATOB:

7 KJIACC

Yucna u eviuucnenusn

BeimonHATh, coueTass yCTHbIE M TMHCHbMEHHBIE NPUEMBI, aprUPMETHIECKUE
JNEUCTBUS C PALIMOHAIBHBIMU YUCIIAMU.

HaxonuTh 3HaueHHs YHMCIOBBIX BBIPAKEHUW; TNPUMEHSATh pPa3HOOOpa3HbIE
crocoObl ¥ TPUEMBI BBIYMCICHUSI 3HAYEHUN JPOOHBIX BBIPAKEHUM, COAEPKAIIMX
OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH.

[lepexoanTh OT OmHOW (OPMBI 3aMHMCH YUCEN K APYroi (mpeoOpa3oBHIBATH
JECATUYHYIO TPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIOB JICCSITHYHYIO, B YACTHOCTH B
OECKOHEUHYIO JIECATUYHYIO po0b). CpaBHUBATh M YMOPSJOUYMBATH pPallMOHAIIbHbBIC
qucia.

OKpyrasarTs uncina.



BbINOMHATh IPUKUIIKY U OIEHKY pe3yJibTaTa BBIUYMCICHUM, OLICHKY 3HAYCHUHN
YHUCJIOBBIX BBIPAKEHUM.

BoInoaHATE 1eMCTBUS CO CTENEHAMU C HATypaJbHBIMU MOKa3aTeNSIMU (C OMOPOit
Ha CIPaBOYHYIO UH(POPMAIIHIO).

[IpuMeHsITh TPU3HAKU ETUMOCTH, Pa3IoKEHUE Ha MHOXKHUTEIU HATypaIbHbBIX
YHUCell.

Pemate mnpocteiiiiine NpakTUKO-OPUEHTUPOBAHHBIC 3aJlauyd, CBSI3aHHBIC C
OTHOILIEHUEM  BEJIWYUH,  MPONOPIHUOHATBLHOCTHIO  BEJIWYWH,  MPOLICHTAMU;
WHTEPIPETUPOBATH PE3YJIbTAThI PEIIECHUS 3a/1a4 ¢ Y4ETOM OrPAaHUYCHU, CBI3aHHBIX CO
CBOMCTBaMU pacCMaTpUBaEMbIX 0OHEKTOB.

Anzebdpauueckue svlparxcenus

OpueHTHpOBaTHCSI B TOHATUAX U ONEPUPOBaThH Ha 0a30BOM YPOBHE
anreOpanyecKo TePMHUHOJIOTUEN U CUMBOJIMKOM.

Haxonuth 3HaueHusi OYyKBEHHBIX BBIPAKCHUN MpU 3aJaHHBIX 3HAYCHUSX
IEPEMEHHBIX.

BrinonusaTe npeoOpazoBaHus 1EJIOT0 BBIPAKEHUSI B MHOTOYJICH MPUBEICHUEM
MOJ00HBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BreInonHATh yMHOXEHHWE OJHOYJICHA HAa MHOTOWIEH M MHOTOYJIeHa Ha
MHOTOYJICH, MPUMEHTh POPMYJIBI KBaJpaTa CyMMBI M KBajJpaTa pa3HOCTH (C OTIOpOi
Ha CIIPaBOYHYIO0 UH(POPMAITHIO).

OcymiecTBisATh pa3IoKEHUE MHOTOUYIEHOB HA MHOXKHUTENIH C IOMOIIBIO
BBIHECEHHS 32 CKOOKM OOIIETr0 MHOXXHTENS, TPYNIUPOBKU CIIaraeMbIX, PUMEHEHUS
(bopMyI1 COKpaIIEHHOTO YMHOKEHUS (C OMOPON Ha CIPABOYHYIO HHPOPMAIIHIO).

[TpumensTh npeoOpazoBaHMsi MHOTOUJICHOB ISl PEIICHUS PA3IMYHBIX 3a/1a4 U3
MaTE€MAaTHKH, CMEXKHBIX IPEAMETOB, U3 PEATbHON MPAKTHUKHU.

Hcnonp3oBaTh CBOWCTBAa CTENEHEHW C HATYPAIbHBIMU IIOKA3aTECJISIMU IS
npeoOpa3zoBaHus BEIPAKEHUI (C OTIOPOM HA CIIPaBOYHYIO0 HH(POPMAIIHUIO).

Ypasuenua u nepasencmea

Pemate nuHElHBIE ypaBHEHUS C OJHOM NEPEMEHHOM, NMPUMEHSS IpaBHIIa
nepexoqa OT UCXOJAHOTO YPaBHEHHUS K paBHOCUIBHOMY eMy. [IpoBepsTh, sBaseTCA 11
YHUCJIO0 KOPHEM YpPaBHEHUSI.

Nmets npencraBienne o rpa@uueckux METOJax MpU PEIIeHUN JTUHEHHBIX
YPaBHEHUU U UX CUCTEM.

[lonOupaTes npuMepbl Map YHCEN, SBISIOMUXCS PEHICHHEM JMHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM TIOCKOCTU Tpa(huK JIMHEWHOTO YPABHEHUS C ABYMSI
MEPEMEHHBIMH; TIOTB3YSACh TPAPUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemiath cucteMbl NBYX JIMHEHHBIX YPAaBHEHUN C ABYMS MEPEMEHHBIMU, B TOM
grciie rpaduaecku (¢ Omopoit Ha ATOPUTM YIEOHBIX JEHCTBUN).

CoctaBisTh (1Mociie COBMECTHOTO aHaIN3a) U PelliaTh JUHEWHOE YpaBHEHUE UITU
CUCTEMY JIMHEWHBIX YpPaBHEHUN MO YCIOBUIO 3aJayd, HWHTEPIPETUPOBATH B
COOTBETCTBHUM C KOHTEKCTOM 3a]1auy MOJIYYEHHBIN PE3YIbTaT.

Koopounamot u cpagpuxu. Oynkyuu

N3obpaxaTh HA KOOPJAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM



KOOpJMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbl; 3aMMCHIBATh YHUCIOBBIE MPOMEXKYTKH Ha
anreOpanyecKoM si3bIKe.
OtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpAWHATaM;
cTpouTh rpaduku muHEHHBIX QyHKIUi. CTpouTs rpaduk Gyrkmmm y = KX + b.
OnuceiBaTh € TOMOUIBI0 (DYHKIMI M3BECTHBIE 3aBUCUMOCTH MEXKIY

BEJIMYMHAMH ([0 aJITOPUTMY YUEOHBIX JEUCTBUM): CKOPOCTh, BpPEMs, PAcCCTOSHUE;
1I€Ha, KOJIMYECTBO, CTOUMOCTh; MTPOU3BOJAUTENILHOCTh, BpEMs1, 00BEM pabOTHI.
HaxoauTe 3HaueHne GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.
[lonumate rpaduyeckuid crnoco0 MNpeACcTaBlIEHUS U aHalu3a UH(opManuu;
U3BJIEKATh U MHTEPNPETUPOBATH HHPOPMALIMIO U3 IPaUKOB PEANbHBIX MPOIECCOB U
3aBUCUMOCTEN.

8 KJIACC

Yucna u evluucienusn

Hcnonb3oBaTh HayalbHbIE MPEACTABICHUS O MHOXECTBE JACHCTBUTEIbHBIX
quces JJIs CpaBHEHUS, OKPYTJIECHUS W BBIYUCICHHN; M300pa)kaTh JIEHCTBUTEIIHHBIC
YHUCa TOYKAaMU Ha KOOPJAVMHATHOW MPSIMOM.

[IpumMensTr mOHATHE apUPMETHUYECKOTO KBAJAPATHOT'O KOPHS; HAXOIUTh
KBaJIpaTHbIC KOPHM, HCTOJIb3yS TPU HEOOXOJUMOCTU KaJIbKYJSTOP; BBHITIOJHATH
OpocTeIe MpeoOpa3oBaHUsl BBIPAKEHUM, COAEpKAlIUX KBaJpaTHbIE KOPHH,
YCIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJIBIIUX M MaJbIX YHCEN C MOMOIIBIO JTECATUYHBIX
npoOeii u creneHelt yuca 10.

Anzebdpauueckue svlparxcenus

[IpuMeHATP NOHATHE CTENEHW C ILENbIM  [IOKA3aTEJIeM, BBIIOJIHSITh
npeoOpa3oBaHusl BBIPAKEHUH, COJEPKAIIUX CTENEHUW C MENbIM IoKazaTeneM (cC
UCIIOJIb30BaHUEM CIIPABOYHON HH(POPMALIHH).

BhBITONIHATE HECNOXKHBIE TOXKIECTBEHHBIE MPeoOpa3oBaHUsl pallMOHATBHBIX
BBIPOKCHUH HAa OCHOBE MPABWJ JCUCTBUN HaJl MHOTOUYJICHAMH U ajdreOpandyecKuMH
TPOOSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUICH HA MHOKHUTEIIH.

[IpuMensTh peoOpa3oBaHMs BBIPAKEHUM ISl pELICHUS Pa3IUYHBIX 33]a4 U3
MAaTEMAaTHKH, CMEXKHBIX ITPEIMETOB, U3 PEAIBHOMN MTPAKTUKHU.

Ypaenenua u nepasencmea

Pemiate nuHeliHble, KBaipaTHbIE YpaBHEHUA (C MCMHOJIb30BAaHUEM CIPABOYHOM
uHOpMAIMN) M pAIOHAIFHBIE yYPAaBHEHUS, CBOJSIIMECS K HUM, CHUCTEMBI JBYX
YPaBHEHUH C ABYMsI IEPEMEHHBIMU.

[IpoBOAWTH MPOCTENIIINE UCCIIENOBAHUS YPABHEHHUM U CUCTEM YPABHEHHH, B TOM
quclie ¢ TMPUMEHEHHEeM TpauuecKux NpencTaBieHui (yCcTaHABIMBATh, UMEET JIU
YpaBHEHHE WJIM CUCTEMa YPAaBHEHUM pEUICHUs, €CIM UMEET, TO CKOJbKO, W Tp.) C
OMOpOI Ha aITOPUTM YUEOHBIX JEHCTBUI.

[lepexonuth OT cioBeCHON (OPMYIUPOBKHU 3ajauu K €& anredpanyueckoi
MOJIEJIA C TIOMOUIIBIO COCTABJICHUS YPAaBHEHHsSI WM CHCTEMBl YPaBHEHUH,



MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4d NOJyYEHHBIN pe3yJIbTar.
[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB [IJIsl CPAaBHEHUS, OLICHKHU; peliaTh
JMHEWHbIE HEPABEHCTBA C OJHOM MEPEMEHHON M MX CUCTEMBI; JaBaTh TpapUUecKyro
WUTIOCTPALIMIO MHOKECTBA PELIEHUI HEpABEHCTBA, CUCTEMbI HEPABEHCTB.
Dynkyuu
OnepupoBath Ha 0a30BOM YpOBHE (YHKIHMOHAJIbHBIE MOHSATHS U S3bIK
(TepMHUHBI, CUMBOJUYECKHE OO0O3HAYEHHUS), OMPEACNATh 3HA4YCHHE (DYHKIUU MO
3HAYEHUIO ApPIyMEHTa; ONPEeNsATh CBOMCTBA (PYHKIIMU MO €€ rpaduKy.
Ctpouts rpaduky 3eMeHTapHbIX GyHKIMi Buga , Y = X5,y = X3,y =+/x ,y =
k; omuceIBaTh CBOMCTBA YMCIOBOW (PYHKIIMH IO €€ rpaduKy (Mpu HEOOXOAMMOCTH C

X

HAIPABJISIONIEH TOMOIIBIO).

9 KJIACC

Yucna u evluucienusn

CpaBHUBATH U YNOPAIOYMBATH PAllMOHAIBHBIEC U UPPALIMOHAIBLHBIE YUCTIA.

Beinonusate apudmeTnyeckue AEUCTBUS ¢ palliOHAIBLHBIMUA YUCIaMH, coueTast
YCTHBIE W TMHCHbMEHHBIC MPUEMBI, BBITIOJHATH BBIYUCICHUS C HPpaAlMOHATBHBIMU
YUCJIaMHU.

HaxonuTh 3HaueHUs1 CTENEHEN C LEIbIMU MOKA3aTeNIMU U KOPHEH; BBIUUCIATD
3HAYEHUS YUCIIOBBIX BBIPAKEHUN.

OKpyrJisiTh  ACHCTBUTENIBHBIE YHWCIIA, BBINOJHATH MPUKHUIKY pe3ysbTaTa
BBIYHCIICHUH, OLIEHKY YHCJIOBBIX BBIPAXKEHHUIA.

Ypasuenua u nepasencmea

Pemiats nuHelHbIE U KBaApAaTHBIE YPAaBHEHNUS, YPABHEHUS, CBOISIINECS K HUM,
poCTEeHIIINe TPOOHO-pallMOHANTBHBIC YPAaBHEHHUS.

Pematre mnpocreimue cuctemMbl ABYX JIMHEWHBIX YPAaBHEHUM C JIBYMS
NEPEMEHHBIMU M CUCTEMBI ABYX YPaBHEHHH, B KOTOPBIX OJHO YPABHEHUE HE ABIISIETCS
JIMHENHBIM (110 BU3YaJIbHOM OMOpeE).

Pemate mpocTeiiime TEKCTOBBIE 3alauyd  alreOpamyeckuM CIocodboM ¢
MIOMOIIBIO COCTABJICHUSI YPABHEHUSI WJIM CHUCTEMBl JBYX YypaBHEHUU C JByMs
IIEPEMEHHBIMHU.

[IpoBOAXTH MPOCTENIIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM YPABHEHHUM, B TOM
quclie ¢ NMPUMEHEHHEeM TpaduuecKkux MpeacTaBieHuil (ycTaHaBIWBAaTh, UMEET JIU
YpaBHEHHE WM CUCTEMA YPAaBHEHUM PEILICHHUS], €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemate nuHeiHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300paxaThb
pEILICHUE HEPAaBEHCTB HA YMCJIOBOM MPSAMOM, 3alUCBIBATH PEIIEHHWE C TOMOIIBIO
CHMBOJIOB.

PemaTte cuctemMbl TMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAOIINE
KBaJpaTHOE HEPABEHCTBO; U300pakaTh PEIICHUE CHUCTEMbl HEPABEHCTB HA YMCIIOBOU
MPSMOM, 3aIIUCHIBATh PELIEHHUE C MTOMOIIBI0 CHMBOJIOB.

Hcnonp3oBaTh HEPAaBEHCTBA MIPU PEIICHUU PA3IUYHBIX 3a7a4.

Dynkuyuu



Pacno3HaBaTh (yHKIMM W3y4YCHHBIX BHIOB. [lOKa3bIBaTh CXEMAaTHYECKH
pacIoioKeHre Ha KOOPAMHATHOM IIOCKOCTH TpadukoB GyHKImiA Buaa: y = kx, y = kx
+b, ,y=axr+bx+c,y=xy= X, y = k B 3aBHCHMOCTH OT 3HA4YCHHUM

v P

K03((PUIIMEHTOB; ONUCHIBATh CBOMCTBA () YHKLIUM.
Ctpoutb U H300paxaTh CXEeMaTUYECKU TpadUKu KBaApaTHUUHBIX (YHKLHMH,

OIMMCHIBATh CBOMCTBA KBAAPATUIHBIX (DYHKIIHMH 110 UX rpaduKam.

Pacrio3HaBaTh KBaapaTHyHyr (QYHKIUIO 1O (GOpMyIe, TPHBOIUTH HMPUMEPHI
KBaJIpaTUYHBIX QYHKIIUN U3 peaTbHOM KU3HU, (PU3HKHU, TCOMETPHH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacrio3HaBaTh apu(hMEeTHUECKYIO U TEOMETPUICCKYIO TIPOTPECCUU TIPH Pa3HBIX
cnoco0ax 3agaHusl.

BBIOJIHATE ~ BBIYUCIICHUS C  HCIOJB30BaHWEM (opmMyn N-ro  4ieHa
apru(METHYECKOW W TeOMETPHUYECKOH MPOTrPeCcCHii, CyMMBbI MEpBBIX N ujeHOB (C
OIOPO¥ Ha CIPAaBOYHYIO HHPOPMAIIHIO).

Pemats 3a1aun, CBA3aHHBIE C YUCIOBBIMU ITOCIEA0BATEILHOCTIMU, B TOM YHCJIE
33Jlayd U3 peaNbHOM KHU3HU (C MCIOJB30BAHUEM KaJbKyJIsATOpa, ITMPPOBBIX
TEXHOJIOTHIA).



TeMaTnyeckoe JIaHupoOBaHHUE

7 KIIACC

Ne n/m HanmeHnoBaHue pa3aesioB U TeM KoandgecTBO yacoB DJIEeKTPOHHBbIE BocnurarejbHbIi
NMPOrpaMMbI (uudposbie) MOTEHIHU A
o0pa3oBare/ibHbIE
pecypchbl
Bcero KOHTpO HpaKTI/I -IIPOSIBJICHNE UHTEpeca Kl'IpOILiIIOMZ/
u HACTOSIIEMYPOCCHICKO#
JIBHBIC YeCKue MaTeMaTHKH,
paﬁOT])I paﬁOTbl LIEHHOCTHBIM OTHOLLICHUEM
KIOCTHIKCHUSIM
PpOCCHHCKUX
MAaTEMAaTHUKOB 14
Ymucna n BeruncieHns. ParmmonansHbIE 25 1 bu6mmorexal [OK poccuBicKoRMATeMATHCKO
qycna https://m.eds00.ru/7f415b90 | wxomsi, KHCHOTL30BAHMIO  STHX
JIOCTHKEHUMB JIPYyTHX Haykax |
AnreOpanveckre BhIpaKCHUS 27 1 bubnunorexal [OK npHKNaHbIXChEpaX;
- TOTOBHOCTh
https://m.edsoo.ru/7f415b90 CBAIOHCHIIO
YpaBHEHHsI W HEpaBEHCTBA 20 1 bubnunorexal [OK obssarocTelirpax
JaHWHa U peanmaunn eronpaB,
httDS ://m.edso0.ru/7f415b90 HpPE/ICTABICHHEM OMATEMATHYECKUX
Koopaunats! u rpapukn. OyHKIMN 24 1 bubmuorexkal [OK ocHOBaX byHKIION
https://m.edso0.ru/7f415b90 HMPOBAHNUS PASTIHEIXCTPYKTYD,
SIBJICHUH, IPOLIE/LY PrPaXKAaHCKOrO
[ToBTOpeHue u 06oOIICHIE 6 1 bu6mmorexal [OK
https://m.eds00.ru/7f415b90 obecTBa(HanpHM
€p, BEIOOPBI, OITPOCHI),FOTOBHOCTh K
OBILIEEKOJIMYECTBOYACOB I10 102 5 0 0BCYKICHHIOITHIECKIX TPOGITEM,

I[TIPOT'PAMME

CBSI3aHHBIX CIIPAKTUICCKUM

IPHMEHEHHEMIOCT

WKEHUH HAyKH,

OCO3HAHHEMBA)KHOCTH MOPAJIbHO-

STHYECKUXIPHHIIUIIOB B

JIeATEIbHOCTUYIEHOTO;

- YCTaHOBKa Ha

aKTUBHOCYYACTUE B PEIICHHN
IpaKTHIeCKUX3a1ad

MaTeMamqecxoﬁHanpaB
JICHHOCTH, OCO3HAHUEMBaXHOCTH

MaTeMaTqucxoroo6paso
BaHU HA IPOTSHKCHUN BCCIIKHU3HA



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

VTS

ycIenHoinpopeccuona

JIEHOW e TeIbHOCTH
MPa3BUTHEMHEOOXOIUMBIX YMCHHH.

8 KJIACC
JIeKTPOHHBbIE BocnurarenbHblii
(uudposbie) NoTeHIH A
Koaun4yecTBo yacoB o0pa3oBare/ibHbIE
HaumeHoBaHUMe pa3aejioB U TeM pecypcnl
Ne i/
NMPOrpamMmbl
KOHTpO HpaKTI/I -IpOsIBJICHUE HHTEpeca Knpou.lemM)v/
u HACTOSAIIEMYPOCCHIACKOM
Bcero | JbHBIE yeckue MaTeMaTHKH,
paboThl | padoThI EZZ:TO:;ZIX;M OTHOTICHIEM
poccuiickux
MATEMAaTUKOB u
1 Yucna u Beruncnenus. KBagpatHeie 15 bu6mmorexal [OK pOCCHICKOMMATEMATHIECK O
KOpHHU https://m.edsoo.ru/7f417afg | ™M«onsl. KHCHONbSOBAHMIO ~ STUX
JOCTIDKEHUMB JIpyTUX HaykKax o
Yucna u BerunciaeHus1. CTeneHb ¢ LeIbIM bu6mmorexal [OK npHKIAHBIXChEpax;
2 7 - TOTOBHOCTH
roKazareyiemM https://m.edsoo.ru/7f417af8 KBBIIONHCHIIO
00513aHHOCTEHT pax
3 AnrebpandecKkue BhIPAKEHHS. 5 1 bubnmnorexal [OK jamia W peamwamm erompas,
KBagpartuslii TpéxuneH https://m.edsoo.ru/7f417af8 | npencrasnennem omaremarnyeckux
4 AnrebpandecKkue BhIPAKEHHS. 15 1 bubnmnorexal [OK OCHOBaX(yHKIHOH
Anrebpanueckas JpoOb https://m.edso0.ru/7f417af8 | "PoPA  PITHAHBNCIDYLYD.
SABJICHUH, IIPOLENYPTPAKIAHCKOI'O
5 VYpaBHeHus u HepaBeHCTBa. KBajpaTHbie 15 1 bu6morexal [OK . (
OOIIECTBa( HATIPUM
00CY)KICHUIOATHYECKUX ~ MPobJIeM,
5 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bu6morexal [OK CBA3AHHBIX CTIAKTHYECKHN

YpaBHEHHUU

https://m.edsoo.ru/7f417af8

TIPUMEHEHUEMIOCT
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7 VYpaBHEHUs 1 HEPABEHCTBA. 12 bubnmorexal [OK
Hepasencrsa https://m.edsoo.ru/7f417af8
bu6mmorexal [OK
8 ) . OCHOBHBIE TIO 5)
YHICHHH. LCHOBHBIC HOMTHA https://m.edsoo.ru/7f417af8
bu6mmorexal [OK

Oynkiun. YncnoBbie GyHKINT

https://m.edsoo.ru/7f417af8

MKeHUH HayKH,
OCO3HAHUEMBAXKHOCTH ~ MOPAJIbHO-

STUYECKUXIIPUHIUIIOB B
JCATCIIbH OCTPIy'léHOFO;

- yCTaHOBKa Ha
AKTUBHOCYYaCTHE B pemeHun
MpaKTUYCCKUX3aaaqd

MaTeMaTﬂquKOﬁHaHpaB

JICHHOCTH, OCO3HAaHUEMBAXXHOCTH

MaTeMaTH4ecKorooopaso
BaHMS HAa NPOTHKEHHH BCEHKU3HU
ot
ycnemHoinpodeccnona
JIHOM JACATCIBbHOCTUU PAa3sBUTUEM
HE00XOJMMbIXYMEHHI,0CO03HAHHBIM
BEIOOpOMHU

10

[ToBTOpEHue u 06001IEeHNE

bu6mmorexal [OK
https://m.edsoo.ru/7f417af8

HOCTPOEHHEM
MHAUBHYalbHOHTPaeKTOpHI
00pa3oBaHus MKU3HEHHBIX ILIAHOB
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c Y4ETOMIIMYHBIX
HUHTEPECOB
HOOIIECTBEHHBIXIIO

TpeOHOCTEH;

- opHeHTalus
BJICATEIbHOCTH Ha
COBPEMCHHYIOCUCTEMY  Hay4HBIX
MIPECTaBICHUIA00 OCHOBHBIX
3aKOHOMEPHOCTIXPa3BUTHS
YeJIOBeKa, MHPHPOIBI  HOOIIECTBa,

MOHUMAHUEMMATEM
ATUYECKOM HayKH Kak
chepbIuenoBedecKoit

JIeATETbHOCTH,ITAI
0B €€ pa3BUTUS U 3HAYMMOCTUJISA
pa3BUTHSA
[UBUJIM3AI[MH1,0BJ1aICHU EMSI3BIKOMM
aTeMaTHKUUMATEMaTHYCECKOM

KYJIbTYpOH KaKCPEJCTBOM
MIO3HAHUS MUPA,0BJIa/IEHHEM

MIPOCTENIIMMHHABBI
KaMu

HCCIIEIOBATEIbCKOM 1CSITENTbHOCTH;

- TOTOBHOCTBK/ICH CTBUSIMB
YCIIOBHSX
HEOoIpeeIEHHOCTH, OBBIICHUIO
YpOBHS CBOCHKOMITETEHTHOCTU

Yepe3npaKTHYECKYIO

JIeATeNIbHOCTh, BTOM YHCJIE YMEHUE
YUUTBCS YIAPYTHX JIFO/ICH,
npruodpeTaTh BCOBMECTHOI
JeSITebHOCTH
HOBBIC3HAHU S, HABBIKHMKOMITCTCHIIN
MU30IbITa IPYTHX;

HEOOXOIMMOCTh

BhopmMupo
BAHUU HOBBIX 3HAHUI, BTOM YHCIIE
(hopmyanpoBaTh UICH,TIOHSITHS,
TUNOTE3bI 00 00BEKTaX USABJICHUSX,
B TOM WYHCIEC PaHECHEU3BECTHBIX,
0CO3HaBaTh

neuIUTHl  COOCTBEHHBIX 3HAaHUIt
HMKOMITETEHTHOCTEH,
IUIAaHWPOBATHCBOEPA3BUTHE;

CIIOCOOHOCTHOCO3HABATE

CTPECCOBYIO CHTYaIHIo,
BOCIIPHHHUMATH

CTPECCOBYIOCHT
yaIuio KaK BBI3OB,

TpeOYIOMUIKOHTPMED,




KOPPEKTHPOBATh
[IPUHUMAEMbIEPELICHUAN
neficTBus, GOPMYIHPOBATEU




OLEHUBATHPUCKUHUITIOCIIEACTBUS ,(1)0

PMHUPOBATH ONBIT.

9KJIACC
Kosn4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TEM ugposBbie
Ne ni/m pasi Konrpoabubie | IIpakTuyeckue (1upp )
MPOrpamMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
1 Uwucna u BerancieHus. J[eicTBUTEIbHBIC 9 bubnnoTtexal [OK
yucna https://m.edsoo.ru/7f419d08
5 YpaBHEHHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 1 bubmnortexal [OK
OJHOM IEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHust u HepaBeHCTBA. CHUCTEMBI 14 1 bubnunorexal [OK
YpaBHEHHI https://m.edsoo.ru/7f419d08
bu6morexal [OK
4 v .H 16 1
paBHEHMS U HepaBeHCTBA. HepaBeHCcTBa httos://m.edsoo.ru/7f419d08
bubnuorexal [OK
5 o 16 1
YHIIHH https://m.edsoo.ru/7f419d08
bubnuorexal [OK
6 Yucnoswle MOCIEN0BATEIBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpEHue,0000111eH1Ee, CHCTEMATU3AITIS 18 1 bu6mmorexal [OK
3HAHUU https://m.edsoo.ru/7f419d08
OBHUIEE KOJIMYECTBOYACOB I10 ITPOI'PAMME 102 6 0
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