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INOACHUTEJIBHAS 3AIINCKA

AnreOpa sBISETCS OJAHUM M3 OMOPHBIX KYpCOB OCHOBHOTO O0IEro oOpa3oBaHMs: OHA
oOecreunBacT U3yueHUE IPYTUX JTUCIUTUIMH, KaK €CTECTBEHHO-HAYYHOT0, TaK U TYMaHUTapHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOAMMO JJisi MPOAODKEHUs 00pa30BaHUsl U B MIOBCETHEBHOM KU3HU.
PazBuTne y o0OydYaOmuXxcsi HAyYHBIX TMPEACTABICHUH O TPOUCXOXKICHUA € CYIIHOCTH
anreOpandyeckux abOcTpakiuil, crnocobe OTpaKeHHs MaTeMaTHYeCKON HayKOW SBICHHA U
MIPOIIECCOB B TIPHPOJC H OOIIECTBE, POJIM MATEMATHYECKOTO MOJCIHUPOBAHUS B HAYYHOM
MO3HAHUM U B TMPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHHMIO HAYYHOTO MHPOBO33PEHHUS M KAueCTB
MBIIUICHUS, HEOOXOIMMBIX Ui aJanTali B COBPEMEHHOM Hu(poBoM obmiecTBe. M3yuenue
anreOpbl o0ecreunBaeT pa3BUTHE YMEHUS HaOI01aTh, CPABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUIHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEHCTBUS U BBIBOJIBI, GOopMyIUpoBaTh yTBepkaeHMs. OcBOeHHE Kypca anredpsl oOecreunBaeT
pa3BUTHE JIOTMYECKOTO MBIIIICHUS OOYYAlOIIUXCS: OHHM HCIOJB3YIOT JEAYKTHBHBIC H
WHAYKTUBHBIE PACCYXACHUS, 00OOIICeHHEe M KOHKPETH3aIUlo, a0CTparupoBaHUE W aHAJIOTHIO.
OOyuenne anrebpe MpeanosiaracT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIHHOU NEATEIbHOCTH
0o0ydJarIuxcsi, TOITOMY CaMOCTOSTENbHOE peIleHHWe 3aJad  SBISETCS  peanu3anuei
JESITSIIBHOCTHOTO TIPHHIIAIIA O0yYCHUS.

B crpykrype mporpamMmbel y4eOHOTO Kypca «Anrebpa» Ui OCHOBHOTO OOIIEro
o0pa3oBaHUS OCHOBHOE MECTO 3aHUMAIOT COJEpIKATEIbHO-METOAWYeCKue uHMH: «Uwcina u
BBIUUCIICHHS, «ANTreOpandecKue BBIPAKEHUSN», «YPaBHEHHs U HEPaBEHCTBa», «DYHKIHI.
Kaxxnas w3 3THX CoJepKaTeIbHO-METOANYSCKHUX JIMHAN Pa3BUBACTCS Ha MPOTSDKEHUU TPEX JIET
M3YyYEeHHS Kypca, B3aUMOJICUCTBYS C APYTUMU €ro JUHUSIMH. B Xo/1e u3ydeHus yuyeOHOro Kypca
00yYJarOIIUMCS TPUXOJIUTCS JIOTHIESCKH PACCYKIaTh, HCIIOJIB30BATh TEOPETUKO-MHOXKECTBECHHBIN
s3bIK. B cBsI3M ¢ 3TUM B mporpammy y4eOHOTo Kypca « Anredpay BKIIOUEHBI HEKOTOPhIE OCHOBBI
JIOTUKH, TPEJCTABICHHBIC BO BCEX OCHOBHBIX pa3jeliaXx MaTeMaTHYeCKOro oOpa3oBaHUS W
CIOCOOCTBYIOIME OBNAJACHUIO OOYYAarOIIMMHUCA OCHOB YHHMBEPCATBHOTO MATEMATHYECKOTO
s3pika. CopeprKaTeIbHON B CTPYKTYPHOH OCOOEHHOCTBIO Y4eOHOTO Kypca «Anredpa» sSBISETCS
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxkanne JuHUM «Yucaa W BBIYUCICHHS CIYKUT OCHOBOW [IJISl JaJdbHEHIIETO
U3YYECHHUS MaTEMaTHKH, CIIOCOOCTBYET PAa3BUTHUIO y OOYYAIOIIMXCS JIOTUYECKOTO MBIIICHUS,
(OPMHUPOBAHUIO YMEHHSI TTOJIb30BATHCS AITOPUTMAMHU, a TAKKe MPHOOPETECHUIO TMPAKTHUSCKUX
HABBIKOB, HEOOXOJMMBIX Ui TIOBCEHEBHOH KHU3HU. Pa3BUTHE TMOHATHSA O YMCIE HA ypOBHE
OCHOBHOTO 00IIIero 00pa30oBaHUsS CBS3aHO C PAMOHAIBHBIMU M HPPANUOHAILHBIMH YUCIIAMH,
dbopMupoBaHHEM MpEACTABICHUN O JEHCTBUTENHFHOM 4YHCIE. 3aBEpIUICHHE OCBOSHUS YMCIOBOI
JIMHUU OTHECEHO K Cpe/iHeMy 001eMy 00pa30BaHHUIO.

CopepxaHue JByX anreOpandecKkux JIUHUN — «AnreOpanueckue BBIPOKEHUS» U
«YpaBHEHUST W  HEpPaBEHCTBA»  CHOCOOCTBYeT  (OPMUPOBAHHUIO y  OOYyYaroMIMXCs
MaTEeMaTHYeCKOro anmnapara, HEOOXOAMMOTo sl pelIeHUs 3a7ad MaTeMaTHKH, CMEXHBIX
MPEIMETOB U MPAKTHKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus
y4eOHBIi  MaTepuan TpPYHNIOUPYETCs  BOKPYT  pPallMOHAIBHBIX  BBIpaKeHW.  Anredpa
JEMOHCTPHUPYET 3HAUCHUE MATEeMATUKH KaK S3bIKa JJIsi TOCTPOCHUS MAaTEMATHYECKUX MOJIEICH,
OTMCaHUs MPOLIECCOB U SIBICHUN peanbHOro mupa. B 3amaun oOydyeHus anreOpe BXOAAT TaKKe
JaJbHEWINee pa3BUTHE AJNTOPUTMHUYECKOTO MBIIUICHUSI, HEOOXOJUMOTO, B YAaCTHOCTH, IS
OCBOGHHUS Kypca UH(GOPMATUKHU, M OBJAJCHHE HaBBIKAMHM JEAYKTUBHBIX PacCCyXICHUU.
[IpeoOpa3oBanre CHMBOIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K
MaTEeMaTH4YeCKOMY TBOPUYECTBY.

Conepxanne  (QyHKIMOHAIbHO-TpAaQUYECKOW JIMHUM  HAIEJICHO HA  IOJIyYCHHE
00y4JarmuMuUCs 3HaHUN 0 QYHKIMAX KaK BaKHEHIIeW MaTeMaTHUYeCKONH MOJENU AJIsi ONMUCAHUS
U HCCIEIOBaHUsl Pa3HOOOpa3HBIX MPOIECCOB WM SIBICHUN B mpupojne u obmiectBe. M3ydeHue
MaTepuaiga CHOCOOCTBYET pa3BUTHIO y OOydYalolIMXCsl YMEHHS HCIIONb30BaTh pa3UYHbIC



BBIPA3UTEIIbHBIC CPEJICTBA SI3bIKA MAaTEMAaTUKH — CJIOBECHBIC, CHMBOJIMYECKHE, rpadudeckue,
BHOCHUT BKJIaJl B )OPMHPOBAHUE MPEICTABICHHUI O PO MATEMAaTUKU B Pa3BUTHU IIMBHIH3AIMH
U KYJIbTYPBI.

CornacHo yueOHOMYy IUIaHy B 7-9 Kiaccax u3ydaercs Y4eOHBIH Kypc «Anredpay,
KOTOPBIM BKIIOYAET CIEAYIONINE OCHOBHBIC pa3eNbl conepxaHus: «Uuciaa W BBIYHACICHUS,
«AnreOpandeckre BEIPAKEHUN, « Y paBHEHHUS U HEPABEHCTBa», « DYHKIIMNY.

Ha u3yuenue yueOHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 vaca (3 yaca B Hegemo), B 9 kimacce — 102 yaca (3 gaca B
HEJIEIIO).



COJAEP/)KAHUE OBYYEHUA
7 KUIIACC

Yuciia ¥ BbIYUCICHUA

JlpoOu OOBIKHOBEHHbIE M JECSTUYHBIC, MEPEXoi OT OAHON (opmbl 3amucu Apoleit K
apyroil. [IoHsATHE palMOHAIBHOIO YUCIIA, 3alMCh, CPABHEHHE, YIIOPAIOYMBAHUE PALIMOHAIBHBIX
yucen. ApudmMeTrnueckue IeHCTBHS ¢ PallMOHANIBHBIMM 4YHciIaMU. Perienue 3aiad U3 peaabHOU
IIPAKTUKHU Ha YaCTH, Ha ApOOu.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTelIeM: OIpelesieHHe, MpeoOpa3oBaHue BBIPAKEHUH Ha
OCHOBE OIIpefieNIeHus], 3auCh OobIuX yucen. [IpoueHTsl, 3anuck TpOLUEHTOB B BUE ApoOU U
NpoOu B BHUJE NPOLIEHTOB. TpU OCHOBHBIE 33[aud HA MPOLCHTHI, PELICHUE 3a/lau U3 pealbHOM
IIPaKTHKH.

IIpuMeHeHne PU3HAKOB ACIIUMOCTH, PA3JI0’KEHUE Ha MHOXKUTENIM HATyPAJIbHBIX YHCEIL.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE IpsiMasi U 00paTHasi MPONOPLHMOHATBHOCTH.

Auredpanyeckune BbIpasKeHHs

IlepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUSA C NEPEMEHHOM. JloMyCTUMBIE 3HA4YECHMS
nepeMeHHbIX. IIpencraBieHue 3aBUCHMOCTH MEXIy BEJIMYMHAMM B BUAe (HOpMyIIBL
Boruncnenus no ¢popmynam. IlpeobpazoBanue OyKBEHHBIX BbIPaXKEHHM, TOKIECTBEHHO PaBHbIE
BBIpa)KEHUS, TIPaBUIIa NPeoOpa30BaHUs CyMM M MPOU3BEIEHUM, NMpaBUiia PACKPBITUS CKOOOK U
MPUBEICHUS TOI0OHBIX ClaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM [10Ka3aTeIIEM.

OpnHowiensl 1 MHOrowieHbl. CteneHb MHorouwieHa. Clio)keHue, BbIUNTAaHUE, YMHOKEHUE
MHOTOWICHOB. POpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBagpaT CyMMbl U KBaJIpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3inokeHne MHOTOWICHOB HA MHOKUTEIIH.

YpaBHeHHUsI M HEPABEHCTBA

VYpaBHEeHHE, KOpPEHb YpaBHEHHMsI, IIpaBUiia NMPeoOpa3oBaHUs YpaBHEHUS, PAaBHOCUIBLHOCTD
YPaBHEHHUH.

JIuneliHoe ypaBHEHHME C OJHOW IEPEMEHHOM, 4YMCIIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellieHne JIMHEHHBIX ypaBHeHMil. CocTaBi€HHME ypaBHEHHMH IO YCIIOBUIO 3ajadd. PemieHue
TEKCTOBBIX 33/]1a4 C [IOMOLIbIO YPABHEHUM.

JluHeliHOe ypaBHEHHE C JABYMS MEepeMeHHBIMHU U ero rpaguk. Cucrema JAByX JIMHEHHBIX
ypaBHEHUW C JABYMS TE€pEeMEHHBIMHU. PeleHune cucTeM ypaBHEHUH CIIOCOOOM TIOJCTAHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3aa4 ¢ IOMOIIBIO CUCTEM YPaBHEHUM.

DOyHKUUH

Koopaunara Toukn Ha npsmod. UucinoBbele NpoMeExyTKu. PaccrossHue Mexay IByMs
TOYKaMH KOOPJAMHATHON MTPSMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AGcmucca M opauHaTta TOYKH Ha
KOOpAMHATHON IuiockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UrteHue rpapukon
peanbHbIX 3aBucuMocTed. [lonsarue ¢ynkmun. I'padpux ¢ynkumu. CpoiicTBa  (QyHKUMIL.
Jluneitnas ¢yukiys, e€ rpaduk. ['paduk Gynkimu y = |X|. ['padudeckoe perieHre THHEHHBIX
YPaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUM.

8 KUIACC

Yuciaa ¥ BBIYHCTICHHS

KBagpatueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHadbHOM dHCHe. JlecaTruaHbie
NpUOIKEHUsT UPPAIMOHATBHBIX uncen. CBolicTBa apuMETUYECKUX KBAAPATHBIX KOPHEH U HX
MpUMEHEHWE K TPEeoOpa30BaHUIO YHCIIOBBIX BHIPAKCHUM M BBIYUCICHUAM. JleWCTBUTEIBHBIC
YHcla.

CreneHsb ¢ 1HenbIM nokaszaTesneM 1 €€ cBoiicTBa. CTaHIapTHAS 3aMUCh YUCTA.



AuredpanyecKkue BbIpasKeHUs

KBaznpaTHblil TpEXUIIEH, Pa3I0KEHUE KBAAPATHOIO TPEXWICHA HA MHOKHUTEIH.

Anrebpanueckass apoOb. OCHOBHOE CBOHCTBO anreOpamdeckoil apobu. CroxxeHwue,
BBIUUTAHUE, YMHOXKEHUE, JIeJeHUEe airedpanueckux aApoOeil. PannoHanbHble BbIpaXeHHUsS M UX
npeoOpa3oBaHue.

YpaBHeHusi U HepaBeHCTBA

KBanpatHoe ypaBHeHme, GopMmyia KOpHEW KBaJIpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHHH, CBOIAIIMXCA K JHMHEWHBIM UM KBaapaTHbIM. [Ipocteiimue apoOHO-
palUOHAaIbHbIE YPAaBHEHUS.

['paduueckas uHTEpIIpeTalysl YpaBHEHUIH ¢ ABYMS NEPEMEHHBIMM M CHCTEM JIMHEHHBIX
YpPaBHEHUH C JBYMs I€pEMEHHBIMU. lIpuMepbl pemeHus CUCTEM HENMHEMHBIX YPAaBHEHMM C
JByMsl [IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a7a4 alreOpandecKiuM CIIOCOOOM.

UuciioBble HEpaBeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OAHOW IEPEMEHHOMN.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHelHble HepaBeHCTBA € OJAHON mnepeMeHHOW. CucTtembl
JIMHEVHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUH

[Tousitne Qpynkumu. OOGnacTh ONpeaesieHUus] 1 MHOXKECTBO 3HaueHUH (QyHKIMH. CriocoObl
3aaHus QyHKIIUM.

I'papux Pynkiun. UYrenue cpoificTB ¢(yHkimu no e€ rpaduky. IIpumepst rpapukon
GyHKIUH, OTpa)XaroluX peajbHble IPOLECCHI.

@DyHKUUY, ONMCHIBAIOIINE NPSIMYI0 UM OOpaTHYIO MPONOPIMOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxu. Oyrxipn y = X2, Y = X3, y = VX, y=|x|. [paduueckoe pemenre ypaBHeHNI i CHCTEM
YPaBHEHHUH.

9 KVIACC

Yuca 4 BbIYUCIEHUSA

PanmonanpHbie YnCiIa, UppalioOHATBHBIC YKCIIa, KOHEUYHbIE U OCCKOHEYHBIC IECATHYHBIC
npobu. MHOXKECTBO JEHCTBUTENBHBIX YHCEN, ACHCTBUTENbHBIE YHCIAa KaK OECKOHEYHbIS
JIecATUYHbIe  apobu. B3auMHO  OZHO3HAYHOE  COOTBETCTBHE  MEXKIYy  MHOXKECTBOM
JIEUCTBUTEIIbHBIX YUCE U KOOPAUHATHOM MPSMOM.

CpaBHeHuE JEHCTBUTENBHBIX YHCEN, apupMEeTHUYEeCKHe AEUCTBUSA C JAEHCTBUTEIbHBIMU
YHUCIIAMH.

Pa3mepsl OOBEKTOB OKPYIKAIOIIETO MHUPA, JIUTEIBHOCTH IMPOIECCOB B OKPYKAIOIIEM
MHUpE.

[TpubnmkE€HHOEe 3HAUYEHHE BEJIMYUHBI, TOYHOCTh NpUOIMKeHUs. OKpyriieHue YHCel.
[Ipuknka v OLEeHKa pe3yJIbTaTOB BEIYMCICHUM.

YpaBHeHus1 1 HEPABEHCTBA

JIuneitHoe ypaBHeHue. Pernenne ypaBHEHUM, CBOJAIIMXCS K TUHEUHBIM.

KBagparHoe ypaBHenue. Pemienue ypaBHEHUH, CBOJSAIIUXCS K  KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUM TpeThed M YETBEPTOM CTEMEHEH
pa3iioKEHUEM HAa MHOXKHUTEIH.

Pemenne  npoOHO-pallMOHANBHBIX  ypaBHeHHWH.  PemieHwe  TEKCTOBBIX  3adad
anreOpandeckKuM METOIOM.

VYpaBHeHHE C ABYMsI MEPEMEHHBIMH U ero rpaduk. PemieHue cucrteM OBYX JHMHEHHBIX
ypaBHEHUU C JIByMs NEpeMEHHbIMU. PellieHne cuctem ABYX ypaBHEHUU, OAHO M3 KOTOPBIX
JUHEWHoe, a Ipyroe — BTOpoi creneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH ¢
JIBYMsI IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBsle HEPAaBEHCTBA U UX CBOMCTBA.

PemieHne NMHEWHBIX HEPaBEHCTB C OJHOW NEpEeMEHHOW. PemieHue cucreM JIMHEMHBIX



HEPaBEHCTB C OJHOW mepeMeHHOM. KBanparHele HepaBeHcTBa. ['paduueckass MHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IByMs IIEPEMEHHBIMH.

DOyHKIUH

KBanpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabona, KOOpIMHATHI BEPLIMHBI
napaboIbl, OCh CHMMETPUU TTapaboIIbl.

I'padukn dyskmmii: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = |X| , u ux cBoiicTsa.

YucnoBblie MOCTEI0BATEIBLHOCTH H IPOrPecCHH

[TonsiTHE YKMCIOBON MOCIIENOBATEIIBHOCTH. 3aJaHUE MOCIEA0BATEIbHOCTH PEKYPPEHTHON
dbopmyoit u popMyIoii N-TO YiIeHa.

Apudmernueckass U reomerpuueckas —nporpeccud.  Popmyibl  N-TO  4ieHa
apu(pMeTHYECKOl U FeOMETPUUECKON MPOTPECCHi, CyMMBbI IEPBBIX N UJICHOB.

N300pakeHre 4iIeHOB apu(METHUECKOM M TeoOMeTpPUYECKON MpOorpeccuid TOYKaMu Ha
KOOPJMHATHOM MIIOCKOCTU. JINHEHHBIN 1 SKCIIOHEHIIUATIbHBINA poCcT. CII0KHbBIE TPOLIECHTHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOT'O OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yabTaThbl OCBOCHHUSA TMPOrpaMMbl ydeOHOro Kypca «Aunredpay
XapaKTepU3YIOTCS:

1) naTpuoOTHYECKOE BOCIIMTAHME:

NpOsIBIEHUEM HMHTEpeca K MPOLUUIOMY M HACTOSIIEMY pPOCCHUIICKOM MaTeMaTuKH,
LIEHHOCTHBIM OTHOLIEHUWEM K JOCTHXKEHHUSM POCCUHCKHX MaTeMAaTUKOB M POCCHHCKOMN
MaTEeMaTHYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTH)KEHUN B IPYTHX HayKaX U MPHUKIAIHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TIpakIaHMHA M peald3alud ero IMpas,
IPEJCTaBICHUEM O MaTEeMaTHYECKUX OCHOBaxX (YHKIMOHUPOBAHMS Pa3JIMYHBIX CTPYKTYP,
SIBJICHUH, TPOLEAYp I'PakJaHCKOro OOIIecTBa (HampuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXJIEHUIO 3TUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTMUYECKUM HPUMEHEHHUEM JOCTHKEHUMN
HayKH, OCO3HAHHEM Ba)KHOCTH MOPAJIbHO-ITUUYECKHUX IIPUHLUIIOB B I€ATEIBHOCTH YUEHOTO;

3) TpyAoOBOE BOCIMTAHUE:

YCTAaHOBKOW Ha AaKTUBHOE yYacTHE B PELIEHUM NPAKTUYECKUX 3a7ad MaTEeMaTHYECKON
HAIpPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTU MaTEMAaTUYECKOTO 0Opa30BaHUs Ha MPOTSKEHUH BCel
AKHU3HU I YCHEIIHONW NMpo(ecCHOoHaNbHOM AeITEeNbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M TMOCTPOCHMEM WHIUBUAYaJIbHOW TpPAaeKTOPHUM O0Opa3oOBaHUA U
KU3HEHHBIX IIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHITHIO MaTEeMAaTUYECKHUX
00BEKTOB, 33/1a4, PELICHU, pacCyK/IeHUH, YMEHUIO BUJETh MAaTEMaTHYECKHE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NO3HAHHUSA:

OpHUEHTAle B JIEATENILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX HpeACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YeJOBEKa, MPHUPOAbI U OOIIECTBa, NOHHMaHUEM
MaTeMaTHYeCKOM HayKu Kak cdepbl YelOBEUeCKOW JesTeIbHOCTH, ITAaloB €€ pa3BUTHI U
3HaYUMOCTH ISl Pa3BUTHS LUBUIN3ALUH, OBJIAJICHUEM SI3bIKOM MaTEeMaTHKU U MaTeMaTH4eCKON
KyJIbTYpOH Kak CpEICTBOM II03HAHHS MHUpPA, OBJAJEHUEM IPOCTEHIIMMHM HaBbIKAMU
HCCJIEIOBATENbCKOM 1€ATEIbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (opMHpOBaHMEe  KYJbTYPbl  310POBbS M
IMOLMOHAJIBLHOIO 0JIArONnoJIy4Yusi:

TOTOBHOCTBIO TPUMEHATH MAaTEMaTHYECKHE 3HAaHUS B MHTEpPEcCax CBOErO 3J0POBbs,
BEJICHUS 3/J0pPOBOr0 00pasa >KU3HHU (30pOBOE MUTaHUE, cOATaHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryiisipHas (Qu3MuecKass aKTUBHOCTBH), C(POPMHUPOBAHHOCTHIO HaBbIKa pediIeKcHd,
MpU3HAHUEM CBOETO IIpaBa Ha OMIMOKY M TaKOI'o K€ MpaBa JIPyroro 4ejaoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHME:

OpUEHTalle Ha MPUMEHEHHE MaTeMaTHYECKHX 3HAHUM JUIsl pelleHus 3ajad B o0nactu
COXPAHHOCTH OKpYXalollel cpespl, IMIaHUPOBAHUS IOCTYNKOB M OLEHKH HUX BO3MOXKHBIX
MOCNEACTBUM JUIsl OKpY’Karoled Cpefbl, 0OCO3HAHUEM TJI00alIbHOIO XapakTepa 3KOJIOTMYEeCKHX
npo0JieM U MyTel UX pelieHus;

8) apanTanus K U3MEHAIOIMMCS YCJIOBUSM CONUAIBHOM U IPUPOJTHOI Cpebl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIIOBHSIX HEONPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO JESTENIbHOCTh, B TOM YHCJIE YMEHHUE YUUTHCS Y APYIHX
JI07iel, MpUoOpeTaTh B COBMECTHOM NEATEIBHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3
OIIBITa APYTHUX;



HEOOXOIMMOCTBIO B ()OPMHUPOBAHWN HOBBIX 3HAHHMA, B TOM YHCiIE (HOPMYITUPOBATH WUIICH,
HOHATHS, TUIOTE3bl 00 OOBEKTaX M SBJICHUSAX, B TOM UHUCIIE paHEe HEM3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYalMIO, BOCHPUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPeOYIOIIMH KOHTPMEp, KOPPEKTHPOBATb NPUHHMAEMBbIE DPELIEHUS U
neicTBus, popMyIHpOBaTh U OLIEHUBATh PUCKH U TOCIEACTBHS, (POPMHUPOBATH OIIBIT.

METAINPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHbIE YHUBEpPCAJIbHBIC yqeﬁm,le JelcTBUA

Ba3oBble JJoruueckue aeicTrBus:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKA MAaTEeMAaTHYECKUX OOBEKTOB,
MOHSITHI, OTHOIICHUN MEXIy MOHATHIMH, (HOPMYIHPOBATH OMpPEICICHUS MOHITHIA,
YCTaHABJIMBATh CYLIECTBEHHbIN NMPU3HAK KJIACCU(PHUKALMU, OCHOBAHUSA JJIsl 000O0IIEHUS
Y CpaBHEHUs, KPUTEPUU ITPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (hOPMYyIUpPOBATh U MPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIbHBIC U
OoTpulaTeNIbHbIE, eAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTHUBOPEYHs B (paKTax,
JAHHBIX, HAOMIOACHUSX W YTBEPXKICHHSX, Mpeajiaratb KPUTEPHUU [UIS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JleJaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JI€IYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKIO4YEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

pa3buparh J0OKa3aTelbCTBA MaTeMaTHMYECKHUX YTBEp)KIEHUil (mpsiMple W OT
IPOTUBHOTO), IIPOBOAUTH CaMOCTOSITEIIBHO HECJIOKHbIE JI0Ka3aTesIbCTBa
MareMaTnueckux (aKkToB, BBICTpPAUBATh APTYMEHTALUIO, MPHUBOJWTH MIPUMEPHl H
KOHTpHpUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHS;

BBIOMpATh CrOCO0 pemeHus y4eOHOM 3aha4yu (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh Hanbosee MOAXOASAIMINNA ¢ YYETOM CaMOCTOSITEIbHO BbIJIEJICHHBIX
KPUTEPHUEB).

Ba3oBble uccieaoBaTeabLCKUE AeiiCTBUS:

UCTIOJIB30BaTh  BONPOCHl  KAaK  HCCIEJOBATEIIbCKUH  MHCTPYMEHT  IO3HAHMSA,
bopMyIHpoBaTh BOTIPOCHI, ¢bukcupyromme MPOTHBOPEYHE, npodiemy,
CaMOCTOSITENIHO ~yCTaHAaBIMBaTh HCKOMOE M JaHHOE, (OPMHUpPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIIMNIO, MHECHUE,

MPOBOJUTH TI0 CaMOCTOSITEJIbHO COCTABJICHHOMY IUIaHY HECIOXKHBIH SKCIEPUMEHT,
HEOOJIBbIIIOE HCCICOBAHUE TI0 YCTAHOBJICHHUIO OCOOCHHOCTEH MareMaTH4ecKOoro
00BEKTa, 3aBUCUMOCTEN OOBEKTOB MEXKTY COOOM;

CaMOCTOSTENILHO  (OPMYJIMPOBAaTh  OOOOIIEHHS W BBIBOABI IO  pe3yJbTaTam
MPOBEAEHHOTO HAOIIOJICHHS, UCCIICIOBaHUS, OLICHUBATh JIOCTOBEPHOCTh MOJIYUYCHHBIX
PE3yJIbTaTOB, BEIBOJIOB U OOOOIICHHIA,

IMPOTrHO3MPOBATE BO3ZMOKHOC pa3BUTUC NIPOLECCA, 4 TAKKC BbIIBUTATH ITPEATIOJIOKCHUA
0 €ro Pa3BUTUU B HOBBIX yCIIOBHSIX.

PabGora ¢ undopmaunmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OpMAalMU, JAaHHBIX, HEOOXOIUMBIX
JUIsl pELICHNUS 3a1a4H;

BbIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH MHPOPMALUIO
Pa3IMYHbIX BUJOB U (HOPM IpeICTaBICHHUS;

BbIOMpaTh (GopMy MpelcTaBIeHUs MHYOPMaIMK U WITIOCTPUPOBATh pelIaeMble 3a/1aun
cXeMaMH, AMarpaMMaMu, HHOHM rpadukoil 1 uX KOMOUHAIMAMU;

OILIEHUBATh HAJEKHOCTh MHPOPMALIMHU 110 KPUTEPHUIM, TPEATIOKEHHBIM YUUTEIEM WIN



c(hOpMYJIMPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC yqeﬁm,le JelCTBUA:

BOCIIPUHUMATh U (OPMYIIHPOBATH CYXJECHUS B COOTBETCTBUU C YCIOBHUAMHU M LEISAMU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBHIPAXXaTh CBOIO TOYKY 3pEHUS B YCTHBIX M
MUCbMEHHBIX TEKCTAaX, 1aBaTh MOSICHEHHs O XOJy peIleHHs 3a71a4l, KOMMEHTHPOBATh
MOJTYYCHHBIH Pe3yJIbTarT;

B X07Ie 00CYXIEHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY O0OCYKIaeMO TEMBbI, TPOOIEMBI,
pemaeMOl  3aJa4yM, BBICKAa3bIBaTh HJIEH, HAICJICHHBIE HAa TMOWUCK PEIICHHS,
COIIOCTaBJISITh CBOM CYXKACHUSA C CYXICHMSAMU JAPYTrUX YYacTHUKOB JIMAJIOra,
OOHapy>KUBaTh Pa3IMuUe U CXOJCTBO MO3UIHIHI, B KOPPEKTHOU Gopme PopMyIHpOBaTh
pa3HoIJIacusi, CBOM BO3PAKEHMUS;

IPEJCTaBIATh PE3YyJIbTaThl PEIICHUs 3a/1a4M, SKCIEPUMEHTA, HCCIEeI0BaHUs, IIPOEKTa,
CaMOCTOSITENIFHO BBIOMpaATh (hOpMAT BBICTYIUICHHS C y4ETOM 3a/ad MpPE3CHTAlMH U
0COOEHHOCTEH ayIUTOPUH;

MOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBUIYAIbHOH pabOTHI
NIPY PEUICHNU Y4eOHBIX MaTeMaTUYECKHX 3a/1a4;

NPUHUMATH 1I€7Th COBMECTHOM JIeSITeIbHOCTH, IJITAHUPOBATh OPTaHU3aIIUI0 COBMECTHOM
paloThl, pacnpenensTb BuAbl padOT, JOroBapuBaThcs, O00CYXIaTh IMpPOLECC U
pe3ysbTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TIpYIHIOBBIX (GopMax paboTbl (00CYyKIAeHHs, OOMEH MHEHHSIMH,
MO3TOBBI€ IITYPMbl U JPYTHE), BBIIOJIHATH CBOK YacTh pabOThl U KOOPIAUHHPOBATH
CBOU JICUCTBHS C APYTUMH WICHAMH KOMaHJIbl, OLICHUBATh KAYECTBO CBOETO BKJIA/a B
00U TPOIYKT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

PerysisiTuBHbIE YHHBepPCAJIbHbIE yUeOHbIe JAeiicTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTABJISITh IIJIaH, aJTOPUTM pEIIEeHUs 3aJaud (WIM €ro 4YacTb),
BbIOMpAaTh CIOCOO pelIeHHs C Y4E€TOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATh BapUaHThl PEIICHUN C Y4ETOM
HOBOMW MH(pOpMaLUU.

CaMOKOHTp 0JIb, AMOLMOHAJBLHBIA HHTEJLJIEKT:

BJIQJIETh CITOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI IIPOIecca U pe3ybTaTa PeIieHuUs
MaTeMaTUIEeCKOM 3a1adi;

MPEIBUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPU PEIICHUU 3aJa4d, BHOCUTH
KOPPEKTUBHI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAMJEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH MMOCTABIEHHON LEIU U YCIOBHUSIM,
OOBSICHATh TMPUYUHBI JIOCTHMIKEHUS WM HEJAOCTHIKEHUS IIeJIM, HaXOAUTh OIIHOKY,
JIaBaTh OIEHKY NMPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATbBI

K koHmy oOydeHus B 7 KJjacce OOYyYarOIIMHCS TONYYUT CICAYIONIUE IPEeIMETHBIC
pEe3yNbTATHI:

Yuciia ¥ BLIYHCICHUAS

BrImonHsATh, coderass YCTHBIE M THCHMECHHBIE MPHUEMBI, apuPMETHUSCKHUE JICHCTBUS C
paroHaIbHBIMU YHCIIAMHU.

HaxomuTh 3Ha4YeHHS YHCIIOBBIX BBIPAKCHHM, MPUMEHATH Pa3HOOOpPA3HBIE CIIOCOOBI H
NpPUEMBI  BBIUMCIICHHS 3HAYCHHUH JPOOHBIX BBIPAKEHUMH, COJEPKAIMX OOBIKHOBEHHBIC U
JIeCATUYHBIE IPOOH.

[TepexoauTh OT OJHOM (HOPMBI 3aIMMCH YUCEN K JPyrod (IMpeoOpa3oBBIBATH JICCATHUHYIO



IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JIECATHUUHYIO IPOOB).

CpaBHUBATh U YIIOPSI0UYMBATH PALIMOHAIBHBIE YHCIA.

OxpyrasaTh 4ucna.

BBINOMHATE NPUKUAKY W OLEHKY pe3yJibTaTa BBIYUCICHUMN, OLEHKY 3HAYEHUN YUCIIOBBIX
BBIPAXCHUI. BBIIOIHATE AEMCTBUS CO CTENIEHSMHU C HATYPAJIBHBIMU [TOKA3aTEISIMHU.

IIpuMeHATh IpU3HAKU JEIMMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATYPaJIbHBIX YUCEIL.

Pemare nNpakTHKO-OPUEHTUPOBAHHBIE 3aJaud, CBSA3aHHBIE C OTHOIIEHUEM BEJIUYMH,
IPONOPLIUOHAIBHOCTHIO BEJIMYUH, IPOLIEHTAMH, HHTEPIIPETUPOBATH PE3YJIBTATHI PELICHUS 3a/1a4
C y4€TOM OrpaHUYEeHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMbIX OOBEKTOB.

Auredpanyeckune BbIpaKeHHs

Hcnonb3o0BaTh anreOpanyecKyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHHS yueOHOro MaTepuara.

HaxoauTe 3HaueHust OyKBEHHBIX BBIPAXKEHUH MTPH 3aJaHHBIX 3HAYEHUSIX NEPEMEHHBIX.

BoimonHaTh npeobpazoBaHus 1€JI0T0 BBIPAXKEHHSI B MHOTOWIEH IPUBEIEHUEM OJOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBITTONHATE YMHOKEHHE OJHOYIEHA HAa MHOTOWIEH W MHOI'OYIEHAa Ha MHOTOYIIEH,
OPUMEHSATH (HOPMYJIBI KBapaTa CyMMbI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3ioKEeHNE MHOTOWIEHOB HA MHOXKUTEIM C MOMOIIbIO BBIHECEHHUS 3a
CKOOKM OOIIEro MHOXKHUTENS, TPYNIHUPOBKH CIaraeMblX, IpUMEHEHUs (HOPMyYJ COKpaIEHHOIO
YMHOKECHHUS.

[IpumensaTs mnpeoOpa3oBaHMss MHOTOWICHOB JJIsi pPELICHHUA pa3IM4yHbIX 3a7ad M3
MAaTE€MAaTHKH, CMEXXHBIX IIPEIMETOB, U3 PEaJIbHON IMPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypaJIbHBIMH MOKa3aTeIIMH Ul IpeoOpa3oBaHUs
BBIPAKCHUI.

YpaBHeHHUsI M HEPABEHCTBA

Pewats nuHENHbIE ypaBHEHUS C OJHOW IEPEMEHHOW, IPUMEHss IpaBuia IEpexoaa OT
UCXOOHOIO YpPaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepATh, SBISETCS 1M YUCIO KOPHEM
YPaBHEHU.

[TpuMmensTh rpaduyeckre MeTObl NP PELLICHUH JTMHEHHBIX YPAaBHEHUH U UX CUCTEM.

[Toabupath mpUMepHI Map YUCEI, SIBISIOUIMXCS pEIIeHUEM JTMHEWHOTO YPaBHEHHS C ABYMS
IIEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IIJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHS C JBYMS
HepEeMEHHBIMHU, TOJIb3YSCh I'PaQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemate cucremsl BYX JMHEHHBIX YPABHEHUN C JIBYMs IEPEMEHHBIMH, B TOM YHCIIE
rpagu4ecKy.

CocTaBisiTh M pemath JUHEHHOE ypaBHEHHWE WIM CHUCTEMY JIMHEHHBIX YpaBHEHUU IO
YCIIOBUIO 3aJla4M, HWHTEPIPETUPOBaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJayd IOJTY4YEHHBIN
pe3yabTar.

DOyHKUUH

MN3o0paxaTh Ha KOOPAMHATHOM TMpsSMOW TOUKH, COOTBETCTBYIOIIWE 3aJlaHHBIM
KOOpAMHATAaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE NPOMEXYTKH Ha
anreOpanvdeckoM si3bIKe.

OtrmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOPAHMHATaM, CTPOUTH
rpaduku uHeHHbIX GyHKIuA. CTpouTs rpaduk GyHKINN Y = [X|.

OnuceiBaTh C MOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCHUMOCTH MEXIY BEJINYMHAMMU:
CKOpOCTb, BpEMsl, pacCTOSHUE, 1I€HAa, KOJMYECTBO, CTOMMOCTb, IIPOU3BOAUTEIILHOCTh, BpeMs,
00BEM paboTHI.

Haxoauts 3HaueHne QyHKIUYU 10 3HAYEHUIO €€ apryMeHTa.

[Tonumath rpaduueckuii crnocod NpeAcTaBiIeHUs M aHaIW3a MH(OpMaluM, U3BJIEKaTh U
UHTEPIPETHPOBATH MHPOPMAIIUIO U3 TPaQHUKOB peaTbHBIX MPOIECCOB U 3aBUCHMOCTEH.



K xoniy oOydyenuss B 8 kJjacce OOydarOmMICS TMOJYYUT CICAYIOMIUE TMPEIMETHBIE
pE3yJIbTaThI:

Yucsa v BbIYUCICHUA

Hcnonp30BaTh HayallbHBIE NPEICTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN NS
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUH, HM300pakaTh JEHCTBUTENIbHBIE YHUCJIAa TOYKAMU Ha
KOOPAUHATHOU IPSAMOIA.

[IpumeHsITh TOHATHE apU(PMETUYECKOTO KBAJPAaTHOIO KOPHS, HAXOJIUTh KBaJpaTHBIE
KOPHH, UCHOJIB3YsI TPU HEOOXOAUMOCTH KAJIbKYJISATOP, BHIIOIHATH IPeoOpa3oBaHus BhIPAKEHHIH,
coJIeprKaliX KBaJlpaTHbIE KOPHU, UCII0JIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OONBIIMX W MajbIX YHMCENT C MOMOUIbIO JECATUYHBIX ApoOei u
creneHer yucna 10.

Auredpanyeckue BbIpasKeHHs

[IpyuMeHsTh TMOHATHE CTENEHH C LEJNbIM II0Ka3aTelieM, BBIIOJHATh peoOpazoBaHUs
BBIPAXXECHUI, COAEPIKAILUX CTENIEHU C LIEIbIM [T0KA3aTEIIEM.

BBINOTHATE TOXJIECTBEHHBIE NPEe0Opa30BaHUSl PALMOHAJIBHBIX BBIPAKEHUNH HA OCHOBE
IpaBuiI JEMCTBUI HAJl MHOTOYJICHAMU M adredpanuyecKuMu JIpoOsMH.

PacknaapiBaTh KBaJipaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensaTh mnpeoOpa3oBaHMsl BBIPAKEHHM JUISl  pELICHUS pa3MYHbIX 3a1ad W3
MaTEMaTHKHU, CMEKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKU.

YpaBHeHus U HepaBEeHCTBA

Pemarp nuHelHble, KBaJpaTHbIE YPAaBHEHUS U pallMOHAJIbHBIE YPABHEHHUS, CBOJSIIUECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IByMs IEPEMEHHBIMH.

[IpoBoanTh IpOCTENIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
OpUMEHEHHeM TIpadUuecKux MpeacTaBleHuil (yCTaHaBIMBaTh, HUMEET JM YpaBHEHUE WIU
CUCTEMa YPaBHEHMH pEIlIeHus, €CJIU UMEET, TO CKOJIbKO, U IIPOYee).

[lepexoaute OT ciOBeCHOM (OPMYJIUPOBKM 3a7adu K e€ ajreOpandeckod MOAETH C
IIOMOLIbI0 COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl YpaBHEHUI, HWHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4y IOJIYYEHHBIN PE3yJIbTaT.

[TpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS, OLICHKH, PEILATh JIMHEIHbIE
HEpaBEHCTBA C OJHOM NEPEeMEHHOM M MX CHUCTEMBbI, JaBaTb TIpa(UUECKYI0 HIUIIOCTPALUIO
MHO’KECTBa PELLIEHUI HEPAaBEHCTBA, CHCTEMbI HEPAaBEHCTB.

DOyHKUUH

[lonuMaTh ¥ HCIONB30BaTh (PYHKIMOHANBHBIE TOHATHS W  S3bIK  (TEPMMHBI,
CHUMBOJIMUECKHE O0O03HAYEHUs), ONpeAessATh 3HadeHWe (YHKIMM IO 3HAYEHUIO apryMeHTa,
OTIpeNIeNATh CBOWCTBA (PYHKIIUH 110 €€ TpaduKy.

Crpouts rpauku 37eMeHTapHbIX GYHKINN BUA:

y = kX, y = X2,y = x3,y = |x|, Y = VX, OnHCBIBaTH CBOICTBA YHCIOBOI (YHKIHH TIO €&
rpaduky.

K xoHumy oOydenus B 9 Kiacce oOyyaroUmiuiicsi HOJIYYUT CIEAYIOIIHME IPEAMETHBIE
pE3yJIbTaThI:

Yucsia 1 BBIYUCICHUSA

CpaBHUBATh U YIIOPSAIOYNBATE PALIMOHAIBHBIE U HPPALOHAJIBHBIE YUCIIA.

Bremonaare apudmernueckue ASUCTBUS C pallOHAIBHBIMU YHCIaMHU, COYETask yCTHBIC U
IMCbMEHHBIE IPUEMBI, BBIIIOJIHATH BEIYUCIICHUS ¢ UPPALMOHAIBHBIMA YHCIAMHU.

HaxoauTh 3HaueHHs CTENEHEH ¢ LeNIbIMU 10Ka3aTeNsIMU U KOPHEH, BBIYMCIIATh 3HAUCHHUS
YHCJIOBBIX BBIPAXKCHUH.

OKpyriasaTh AEWCTBUTENbHBIE YHCIIA, BBINOIHATH HPUKHUIKY pE3yJIbTaTa BbIUYMCICHHMH,
OLICHKY YHMCJIOBBIX BBIPa)KEHUH.

YpaBHeHus1 1 HEPABEHCTBA

Pemare nuHeEWHbIE W KBaJApAaTHBIE YPAaBHEHHUs, YPAaBHEHMS, CBOMSILMECS K HHM,
npocTeiiye ApoOHO-pallMOHATIbHBIE YPaBHEHNUS.



PemaTh cuctembl IBYX JMHEWHBIX YpaBHEHHUH € JByMsl EPEMEHHBIMU M CHUCTEMBI JIByX
YPaBHEHHH, B KOTOPBIX OJHO YPAaBHEHUE HE SBJIACTCS JTUHEUHBIM.

Pemate TekcToBBIE 3amaum  anreOpamyecKMM CHocoOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHHUS UM CUCTEMBI IByX YPAaBHEHUH C IBYyMsI IEPEMEHHBIMH.

IIpoBOINTE MpOCTEUIINE UCCIAEAOBAHUS YPABHEHUM U CUCTEM YpaBHEHHUH, B TOM YHCIIE C
OpUMEHeHHeM TIpadUyuecKux TMpeacTaBleHuil (yCTaHaBIMBAaTh, HUMEET JHM YpaBHEHUE WIN
CUCTEMa YPaBHEHMH pEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U ITPOYEe).

Pemate nuHelHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paxkaTh peIIeHUe
HEPAaBEHCTB Ha YMCIIOBOW MPSIMOM, 3aIIUCHIBATH PEILIEHUE C IOMOIIBIO CHMBOJIOB.

Pemate cucTreMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKJIOYAIOLINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh PELICHHE CHCTEMbl HEPABEHCTB Ha YHCIIOBOW MPSIMOM,
3alMChIBAaTh PELIEHUE C IOMOLIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUN PA3IUYHBIX 3aa4.

DOyHKUUHA

Pacnio3znaBaTh GyHKIIMHM U3yUEHHBIX BUI0B. [l0Ka3pIBaTh cCXeMaTHUECKH PACcIOIOKEHUE Ha
KOOPJIMHATHOMH MI0cKoCcTH TpadukoB Gpyukiumii Buna: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C, ¥y =x3,y=1X,y = [x|, B 3aBuCHMOCTH OT 3HadYeHHiT KO3(PHIIEHTOB, OIKMCHIBATE CBOIMCTBA
(byHKUIMHA.

Crpoutp U u300pa’kaTh CXEMaTUYECKH IpauKu KBaApaTUUHBIX (PYHKUUH, ONUCHIBATH
CBOMCTBA KBaApaTUYHBIX (DYHKIHMI 110 UX rpaduKam.

Pacno3snaBaTh  KBajpaTuyHyro (QyHKIMIO 10  (Qopmyie, MPUBOJIUTH  MPUMEpPHI
KBaJPAaTUYHBIX QYHKUUI U3 peabHON KU3HU, PU3UKHU, FEOMETPHUH.

YucnoBblie MOCTEI0BATEIBLHOCTH H IPOrPecCHH

Pacno3naBate apuMeTHUECKYI0 M T€OMETPUYECKYIO MPOrPecCUr MPU pasHbIX crocodax
3a/laHusl.

BbINONHATE BBIYMCICHHUS C MCIIOJIB30BaHMEM (OpMyd N-ro wieHa apudMeTudeckoil u
reOMETPUUYECKON NTPOTrPECCUil, CyMMBI IIEPBBIX N YWICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOUKAMH HAa KOOPJUHATHON INIOCKOCTH.

Pemats 3amaun, cBsI3aHHBIE C YMCIIOBBIMM IIOCJIEI0BATEIbHOCTAMHU, B TOM YMCIIE 33Ja4M
U3 peabHOM KHU3HU (C UCIIOJIb30BAaHUEM KaJIbKYJISITOPA, IU(POBBIX TEXHOIOIHM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HanMeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

Ne i/

Yucna 1 BEIYHUCICHUS. PaI_II/IOHaJ'II)HBIC
qucia

Anrebpanueckue BbIpaXKeHUs
VYpaBHEHUs U HEpPAaBEHCTBA
Koopaunats! u rpadpuku. OyHKmm

[ToBTrOopenue u o6o0IIEHUE

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4yecTBo 4acoB

Bcero

25

27

20

24

102

KoHTpoJbHbIe
padoThl

IIpakTHYeckue
padoThl

DJIEeKTPOHHBIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [{OK
https://m.edsoo.ru/7f415b90

bu6mmoreka [JOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [JOK
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
https://m.edsoo.ru/7f415b90

8 KVIACC

Ne i/

10

OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME

HanmMeHoBaHMe pa3/ieioB U TeM
NporpamMMbl

Yucaa ¥ BEIYUCIICHUS. KBaI[paTHI)IC KOPpHHA

Yucna u Beramciienns. CTeneHs ¢ OCJIbIM
IIOKa3aTejiIeM

AnrebpanuecKue BHIPAKCHHUS.
KBagpartsslii TpéxuieH

Anrebpanueckue BbIPaXKEHHUS.
Anrebpanueckas 1pooOb

VYpaBHeHus u HepaBeHcTBa. KBajpaTHbie
ypaBHEHUS

VYpaBHeHus u HepaBeHCTBa. CHCTEMBI
YpaBHEHUI

VYpaBHeHus 1 HEpaBeHCTBA. HepaBeHcTBa
®OyHkiuu. OCHOBHBIE TOHATHUS
Oynknuu. YucnoBeie PyHKITUN

[ToBTOpeHMe U 060061IeHNE

KoanuyecTBO 4acoB

Bcero

15

15

15

13

12

102

KoHTpoJbHbIe
padoThbI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHBbIE
(uudgpossbie)
o0pa3oBaTe/bHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [{OK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [{OK
https://m.edsoo.ru/7f417af8



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

9 KJIACC

Ne i/

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

HanmeHnoBaHue pa3/ie/ioB U TeM
NporpamMMel

Uucna v BeruuciaeHus. JlefcTBUTENbHBIC
yucia

YpaBHEHHUS U HEPABEHCTBA. Y PABHEHUSA C
OJIHOM IIEPEMEHHOMN

VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI
ypaBHEHUN

VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa

OyHKIUU

YucaoBble MOCIEAOBATEILHOCTH

[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS

3HAHUH

KoanuyecTBO 4acoB

Bcero

14

14

16

16

15

18

102

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsI

DJIeKTPOHHBbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bubnuoreka [JOK
https://m.edsoo.ru/7f419d08

bu6nuoreka [JOK
https://m.edsoo.ru/7f419d08
but6mmoreka [IOK
https://m.edsoo.ru/7f419d08
but6mmoreka [{JOK
https://m.edsoo.ru/7f419d08

but6mmoreka [JOK
https://m.edsoo.ru/7f419d08

but6mmoreka [JOK
https://m.edsoo.ru/7f419d08

but6mmoreka [JOK
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/7f419d08
https://m.edsoo.ru/7f419d08
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