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AHHOTaIUA K padoueii nporpamMmme
yueOHOro npeamera «AJiredopa»

Pabouas nporpamma yueOHoTO nipeameTa «Marematuka» 00s3aTeabHON MpeIMeTHON 00acTH
«MaremaTka U HHpopMaTHKa» pazpadborana Ha ocHoBaHuu 11.32.1. PT'OC 00O, n.146. OOIIT
00O u peanusyetcs 5 et ¢ 5 no 9 kjgacc B COOTBETCTBUHU € (eiepalIbHbIM YUEOHBIM IJIaHOM
OCHOBHOTO 00111eT0 00pa3oBanus (5-onesnas yuebnas neoens).
Pabouyas mporpamma pa3paboTana B cOOTBeTCTBHH ¢ [1o10KeHnEM 0 pabovHX Mporpammax u
OTIpeNieNsIeT OPTaHU3aIHI0 00Pa30BATENBHON NESITETHPHOCTH YIUTEIEM M0 YUeOHOMY TIPEAMETY
«Marematukay (6a30BbIi ypoBeHB). B pabodeil mporpamMe cofepKaTcss OCHOBHBIC TUHUT
COJIEpXaHUs MTPOTpaMMBbI 10 MaTeMaTuke B 5-9 kimaccax: «Uucna u BEIYUCICHHSY, «ANTedpar
(«Anrebpanyeckue BbIpaXeHUs», «YPaBHEHHUS U HEPABEHCTBAY), «DyHKIHN», «['eomeTpus»
(«I"'eomerpuueckue pUTYpHI U UX CBOMCTBaY, «/3MepeHrne TeOMETPHUYECKIX BETNIHHY),
«BeposTHOCTB M cTaTHCTUKAY. MaTeMaTuKa TpaJuIIHOHHO H3Y9aeTCsl B paMKaX CIIEAYIOIINX
yueOHBIX KypcoB: B 5-6 kinaccax — «MartemaTkay, B 7-9 kiaccax — «Anredpay (BkiItoyas
AJIEMEHTHI CTATUCTUKU U TEOPUU BEPOIATHOCTEN) U «I'eomeTpus». B mporpamme npucyrcTByer
CaMOCTOSITEIIBbHBIN yUeOHBIN Kypc «BeposSTHOCTE B cTaTucTHKay (7-9 KIacchl).
Pabouyas nmporpamma yyebHoro npeamera «MaremaTrkay (0a30BBI YPOBEHB) SIBIISETCS YaCThIO
OOII OO0, onpenensroniei:

®  CcoJep)KaHMUE;

® [UIaHUpYyEMbIE PE3YyIbTAThI (JINYHOCTHBIEC, METANPEAMETHBIE U MIPEIMETHBIE);

e TeMaTHYecKoe IJIaHUpPOBaHUE ¢ yYETOM paboyeil MporpaMMbl BOCIIUTAHUS U

BO3MOXKHOCTBIO Hcnojib3oBanust DOP/IIOP.

PaGouas mporpamma oOCyXk/1eHa U IPUHATA PEIIEHUEM METOIUUYECKOr0 0ObeAMHEHUS YUUTeNen
«EcTecTBEHHO-HAY4YHOTO LIMKJIa» M COTJlacoBaHa ¢ 3aMecTuTesieM aupekropa no YBP MKOVY
«ITecounoayoposckas COLL)».

Hara 25.08 2023r.
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HOACHUTEJIbBHAA 3AIINCKA

AnreOpa sIBIsIeTCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
O6eCHe‘IHBaeT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TaAK U TYMaHUTApHOTI'O
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TIPOJIOJKEHUSI 00pa30BaHUs U B TIOBCEIHEBHON JKHM3HH.
PazButne y oOydJarommxcsi HAy4YHBIX TPEACTABICHUH O TMPOUCXOXKICHHH M CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocodbe OTpaKEHUS MaTEeMAaTHYEeCKOM HAayKOW SBJICHUH U
MPOIIECCOB B NPUPOAEC M OOLIeCTBE, POJIM MATeMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU U B TPAKTHKE CIMOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAa4eCTB
MBIIIUICHUS, HEOOXOAUMBIX JJI aJanTalud B COBPEMEHHOM HH(poBoM olmiecTBe. N3ydueHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HAOI0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH APTYMCHTUPOBAHHO 000CHOBBIBATL CBOU
NeUCTBUS U BBIBOJBI, GOpMYIHpOBaTh yrBepxkAcHUs. OcBOoeHHE Kypca anreOpbl oOecrieuuBaeT
Pa3BUTHUC JIOTUYCCKOTO MBIIIJICHUSA O6yanOHIHXC$IZ OHM HCIOJIB3YIOT OCAYKTHBHBIC U
WHAYKTHBHBIE pacCyXAeHUs, 0000IIeHne W KOHKPETH3aluio, adCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe MpeArnoyiaraeT 3HAYUTEIbHBI OOBEM CaMOCTOSITEIBHOW JIESITEIBHOCTH
oOyJaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE pelIeHWe 3ahad  SBISIETCS — peanu3anueit
ACATCIIBHOCTHOI'O MpHUHIWIIA 06y’~I€HI/I$I.

B crpykrype mnporpammbl yueOHOro Kypca «Anredpa» i OCHOBHOTO OOIIEro
00pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJEpKATeTbHO-METOqHUecKre JMHUHN: «Yucma u
BEIUMCIICHUS», «AJNTreOpandeckue BBIPAKCHU», «YpPaBHEHHS W HEPaBEHCTBa», «DYHKIUWY.
Kaxxias u3 3THX coAepiKaTeIbHO-METOJMUECKUX JIMHUN pa3BUBACTCS HA MPOTSHKECHUH TPEX JIeT
W3yUYeHHsI Kypca, B3aMMOJICHCTBYS C IPYTHMH €ro JIMHUSMH. B Xone n3ydeHus ydeOHOTO Kypca
00yJaroImuMcs TPUXOAUTCS JIOTUIECKH PAcCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s36IK. B CBSI3M ¢ 9THM B IporpaMMy yueOHOTO Kypca «AnreOpay BKIIOYEHBI HEKOTOPBIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3/iellax MaTeMaTHYECKOTOo OOpa30BaHUS H
CTMOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEeMaTHYECKOTO
si3pika. ConepKaTenbHOM U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca «Airedpay sBISeTCS
€ro MHTErPUPOBAHHBIN XapaKTep.

Conepxkanne nuHHM «YWcna W BBIYUCICHHS» CIY)XUT OCHOBOM JUIsl JalIbHEHIIETO
W3yUYCHHs] MaTEeMaTUKU, CIIOCOOCTBYET PA3BUTHIO y OOYYAIONIIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OpPMUPOBAHHIO YMEHHSI TOJIb30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHUIO MPAKTUYCCKUX
HaBBIKOB, HEOOXOJMMBIX JUIs MOBCEJIHEBHOW JKM3HU. Pa3BuUTHE TMOHATHS O YHCIE HAa ypOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs CBSI3aHO C PAIMOHAJIBHBIMH U MPPALUOHATIBHBIMUA YHCIIAMHU,
(dbopMuUpOBaHHEM MPEICTABICHHUIA O JEHCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YHCIOBOM
JIMHUH OTHECEHO K Cpe/IHeMY 00I1IeMy 00pa30BaHUIo.

Conepkanue JBYX aireOpamyecKuX JIMHUH — «AlreOpandecKue BBIPAKCHUS» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHUIO Y  OOyYarOIIMXCS
MaTeMaTH4YecKoro armmapara, HeoOXOJUMOTO Ui pelIeHMs 3aJad MaTeMaTHKH, CMEXKHBIX
NpEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE 0CHOBHOTO 00IIero oOpazoBaHus
y4eOHBIN ~ Marepuan TpPYNNHPYETCs  BOKPYT  pAallMOHANBHBIX  BBIpAXKEHHH.  Anredpa
JIEMOHCTPUPYET 3HAYCHUE MAaTEMaTHKH Kak SI3bIKa JUIS MOCTPOCHHSI MaTeMaTHYeCKuX MOJeseH,
OTIMCaHUS TIPOIIECCOB U SIBIICHUH peajbHOro Mupa. B 3amaum oOydeHus anreOpe BXOIST TaKKe
najbHEeHIee pPa3BUTHE AaJTOPHUTMHUYECKOTO MBIIIICHUS, HEOOXOJAMMOTo, B YaCTHOCTH, IS
OCBOCHHUS Kypca HH(POpPMATUKH, ¥ OBJAJCHUEC HaBBIKAMH JIEIYKTUBHBIX PACCYXKICHHM.



[IpeoOpazoBaHre CHMBOJIBHBIX (DOPM CIIOCOOCTBYET Pa3BUTHIO BOOOpPaXKEHUS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPYECTBY.

Conmepxxanne  (yHKIMOHATBHO-TpPAUUECKOW  JIMHUM  HAIEJICHO Ha  IOJyYeHHUe
00yJaroNMMUCs 3HAHUH 0 QYHKIMAX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJETH ISl OTICAHUS
U HCCIENIOBAHUSI Pa3HOOOPA3HBIX INPOIIECCOB M SBJICHUN B Ipupojae u odmecTtse. M3ydenue
MaTepualia CIOCOOCTBYET pa3BUTHIO y OOYUYAIOUIMXCS YMEHHS HCIIOJIb30BaTh Pa3IMuHbIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJl B (DOpMHpOBAHHUE MIPEICTABICHUA O POJIM MAaTEMATHKH B Pa3BUTUU [HBHIN3AIIUN
Y KYJIbTYPBI.

CornacHo yueOHOMY IUIaHy B 7-9 kjaccax u3ydaeTrcss Y4YeOHBIM Kypc «Anredpay,
KOTOPBIH BKIIFOYAET CIIEAYIOIINE OCHOBHBIE PAa3leNlbl colepyKaHus: «Uuciaa W BBIYHACICHUS,
«AnredpanyecKue BRIPAKEHUS», «YpaBHEHUS U HEPABEHCTBAY, « DYHKITUN.

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

COIEP KXAHUE OBYUYEHUA
7 KIIACC

Yucja v BbIYMCTEHUS

JlpoOn OOBIKHOBEHHBIE M JACCATHYHBIC, MEpPeXo] OT OJHOM (opmbl 3amucu npoberd K
npyroii. IloHsiTHE panMOHaIBLHOIO YKCIIa, 3alUCh, CPABHEHUE, YIOPAJOUYMBAHUE PALMOHATIBLHBIX
yucen. ApudmeTrndeckue ASHCTBUS ¢ pallMOHATBLHBIMU YKcliaMi. Pemenue 3a1ad U3 peabHON
MIPaKTUKU Ha YacTH, Ha APOOU.

CreneHpb ¢ HaTypaJlbHBIM IOKa3aTeleM: ONpesesieHue, npeoOpa3oBaHuE BhIpAXKEHUM Ha
OCHOBE OTIpefiesieHus], 3anich OonbIuX ynceln. [IporeHTsl, 3anich NPOLEHTOB B BUIE IPOOH U
IpoOu B BUJE MPOLEHTOB. Tpy OCHOBHBIEC 33/1a4ll HA MPOLIEHTHI, PEIICHUE 3a/la4 U3 PEeasIbHOM
MIPaKTHKU.

[IpumeHeHue MPU3HAKOB JAETUMOCTH, Pa3JI0KEHNE HA MHOYKUTEIN HATYPATbHBIX YHCE.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 00paTHast MPONOPLHUOHAIBHOCTH.

Anredpanyeckue BbIpasKeHUsI

[lepemenHble, YHCIOBOE 3HAUYECHHE BBIPAKEHHUS C MepeMeHHOW. JlomycTumble 3HaueHUs
nepeMeHHbIX. [IpeAcTaBieHue 3aBUCHMOCTH MEXAY BEIHYMHAMHU B BHUIE (DOPMYIBL.
Brruncnenus no ¢gopmynam. IIpeoObpazoBanne OyKBEHHBIX BBIPAKEHUI, TOXKIECTBEHHO PaBHbIC
BBIPKEHUS, MIpaBUIa MpeoOpa3oBaHusl CyMM M MPOU3BEIECHUH, MpaBHUiia PACKPBITUA CKOOOK U
MIPUBEACHUS MTOJOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHH C HATYPAJIbHBIM ITOKa3aTeNeM.

OnHouneHbl 1 MHOTOWIeHbl. CTeneHb MHOrouaeHa. Clo)keHue, BbIYMTaHUEe, YMHOKEHUE
MHOTOUYJIEHOB. POPMYIbl COKPAIlEHHOTO YMHOKEHHUSI: KBaJapaT CYMMBbl U KBaJpaT pPa3HOCTH.
dopmya pa3HOCTH KBaapaToB. Pa3inoxkeHrne MHOTOYWIEHOB HA MHOKHUTEIH.

YpaBHeHHUS U HEPABEHCTBA

VYpaBHeHHEe, KOpEeHb YpaBHEHHUS, MpaBuiia MpeoOpa3oBaHUs ypaBHEHUS, PAaBHOCUIBLHOCTh
YpaBHEHUM.



JIuHeliHOE ypaBHEHHE C OJHOM IIEPEMEHHOM, YUCIO KOpHEH JIMHEMHOTO YpaBHEHHS,
pellleHre JMHEWHBbIX ypaBHeHMIl. CocTaBieHME ypaBHEHUM IO YCIOBHUIO 3ajaud. PerieHue
TEKCTOBBIX 33/]1a4 C [IOMOIIbIO YPABHCHUM.

JIuHeliHOe ypaBHEHHE C JABYMs MEpEMEHHBIMHU U ero rpaduk. Cucrema IBYX JTHHEHHBIX
YpaBHEHUH C JBYMS IE€pEMEHHbIMHU. PelieHue cucteM ypaBHEHUH CIOCOOOM IOJICTaHOBKH.
[IpuMeps! penieHust TEKCTOBBIX 3a4a4 ¢ TOMOIIBIO CUCTEM YPaBHEHHM.

D yHKUUHA

Koopaunara toukm Ha mnpsmon. YucinoBsle NPOMEXYTKU. PaccrosHue Mexay AByMs
TOYKaMH KOOPAUHATHOW MPSMOM.

[IpsimoyronpHast cuctema koopauHat, ocu OX m Oy. Abcmucca W opauHATa TOYKH Ha
KOOpJIMHATHOU MiockocTH. Ilpumepsl rpaduxoB, 3agaHHbIX (Qopmynamu. UrteHue rpauxos
peasnibHbIX 3aBucuMocTeil. Ilonarue ¢ynkuuu. I'papuk ¢ynkuuu. CpolicTBa (QYHKUIHH.
Jluneitnas ¢ynkuwms, e€ rpaduk. ['paduk Gpynkuuu y = |X|. ['paduueckoe perieHne JTHHEHHBIX
YpPaBHEHUHN U CHUCTEM JIMHEHWHBIX YPABHEHUU.

8 KJIACC

Yucja u BbIYMCTEHUS

Ksagparueiii kopenp u3 uuncna. [lonstue 00 wuppanuoHasbHOM 4HCie. JlecaTuuHbie
MPUOIMKEHHST UppalMOHAIBHBIX uncen. CBOMCTBAa apu(METHUECKUX KBAJPATHBIX KOPHEH M MX
MPUMEHEHHE K MPeoOpa30BaHHMIO YHUCIOBBIX BBIPAKEHHH W BBIYUCICHHSIM. JleHCTBUTEIHHBIC
qucha.

CreneHsb c 1enbIM MoKasaTeseM 1 €€ cBoiicTBa. CTaHgapTHas 3alUCh YKCIA.

AnredOpanyeckue BbIpasKeHU s

KBanpatublii TpE€xusieH, pa3ioKeHHe KBaJpaTHOTO TPEXWIEHA HA MHOKHUTEIIH.

AnreOpanveckas apoOb. OCHOBHOE CBOWMCTBO anreOpanyeckoi napoou. CrokeHue,
BBIYMTAHUE, YMHOKEHUE, JieJieHue anreOpanueckux apooOeil. PanmoHanbHble BhIpaXeHUS U HX
npeoOpa3oBaHHUe.

YpaBHeHUs] M HEPABEHCTBA

KBanpartnoe ypaBHeHue, (opmyna KopHEH KBaJpaTHOrO ypaBHeHUsA. Teopema Buera.
Pemenne ypaBHEHHWiA, CBOJAIIMXCA K JIMHEWHBIM M KBaapaTHbIM. [Ipocteitimme apoOHO-
paloHaIbHbIe ypaBHEHUSI.

I'pacdmyeckas uHTEpHpeTanys ypaBHEHUN C JABYMS MEPEMEHHBIMHU M CHCTEM JHHEWHBIX
ypaBHEHUN C AByMs MNepeMeHHbIMU. [IpuMmepbl pelieHusi cucTeM HENWHEHHBIX YpaBHEHUU C
JBYMSI IEPEMEHHBIMU.

Pemenmne TeKCTOBBIX 33724 anredpandeckuM crocoooMm.

UucnoBele HEpaBeHCTBA W UX CBOMcTBa. HepaBeHCTBO ¢ OJHOW TEPEMEHHOI.
PaBHOCHIIBHOCTE HepaBeHCTB. JIuHeiiHble HepaBeHCTBA C OJHON mepeMeHHOW. CucTembl
JIMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

DyHKUUH

[Tonsitne dynkuuu. O61acTh onpeneneHus 1 MHOXKECTBO 3HaueHUH (QyHKIU. CrocoOs
3aaHus QyHKIIHA.

I'papux ynkiuu. Yrenue cpoiicTB QyHkumMu no e€ rpacpuky. ITpumeps! rpapukon
(GYHKIHH, OTpaXKaIONINX peaabHbIe MPOIECCHI.



@OyHKIUY, ONKMCHIBAIONIME NPSAMYI0 H OOpaTHYO MpPOIOPLUOHATIBHBIC 3aBUCHUMOCTH, UX
rpadukn. ynxuun y = X2, y = X3, y = VX, y=|x|. [padudaeckoe pemieHue ypaBHEHHIT H CHCTEM
YPaBHEHUH.

9 KJIACC

Yucsa 1 BIYUCTEHUS

PanmonanbHbIe Yncna, UppalioHATbHBIC YUCIIA, KOHCYHBIC U OCCKOHEYHBIE JCCATUYHBIC
npoOu. MHOXKECTBO JCHCTBUTENBHBIX YHUCEN, JCUCTBUTEIbHBIC YHCIA KaK OCCKOHCUYHBIC
JecsTUYHble  apoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXXECTBOM
JEMCTBUTEIBHBIX YUCET U KOOPAUHATHOW MPSAMOI.

CpaBHeHHME JEHCTBUTEIBHBIX YHCEN, apu(PMETHUYECKHE JEHUCTBHUS C JCUCTBUTEIHHBIMU
YUCIIAMM.

Pa3mepbl 0OBEKTOB OKpYXKAaloOIIEro MHUPa, JAJIUTEIBHOCTh MPOIECCOB B OKPYKAIOIIEM
MHpeE.

[IpuOnmkE€HHOE 3HAUYEHHWE BEIMYMHBL, TOYHOCTh NpuUOMMKeHus. OKpyrjieHHe 4YHcell.
[Ipuknaka v OLleHKa pe3yabTaTOB BEIYMCIICHUI.

YpaBHeHHUsI M HEPABEHCTBA

JInneiiHoe ypaBHeHHe. PenieHne ypaBHEHUH, CBOAAIINXCS K JIMHEWHBIM.

KsagpatHoe ypaBHenue. Pemenne ypaBHeHWH, CBOJSIIMXCA K  KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHus ypaBHEHUH TPETbEH M 4YETBEPTOM CTENEHEH
pa3IoKEHUEM Ha MHOKHTEIIH.

Pemenne JpOOHO-paMOHATBHBIX YpaBHEHUH. Penrenue TEKCTOBEIX 3a71a4
anreOpanvdeckKuM METOJIOM.

VYpaBHeHHE ¢ ABYMs TEPEMEHHBIMH M ero Trpaduk. Pemienwe cucreM AByX JIMHEHHBIX
YpPaBHEHUN C JIByMs NEpEMEHHBbIMU. PellleHne cucreM ABYX YpPaBHEHUH, OJHO W3 KOTOPBIX
JUHEWHOoe, a Apyroe — BTOpor cteneHu. ['padudeckas MHTEpIIpETAIlMs CUCTEMbI YPAaBHEHUH C
JBYMSI [IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/a4 anredpanyeckuM crocooom.

YucnoBble HEpaBEHCTBA U UX CBOMCTBA.

Pemienue nuHEHHBIX HEPABEHCTB C OJHOW IEpeMEHHOW. PelieHue cucteM JMHEHHBIX
HEpaBeHCTB ¢ OJHOW mnepeMmeHHO#l. KBanparnoie HepaBeHcTBa. ['paduyeckas uHTEpmperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMH.

DyHKUUH

KBamparnunas ¢ynkius, e€ rpaduk u cpoiictBa. [lapabona, KOOpAWMHATHI BEPUIMHBI
napaboJibl, 0Ch CAMMETPHUH MapadoIbl.

I'padukn dyrkrmit: Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux cBoiicrsa.

Yucii0BbIe N0CJI€I0BATEILHOCTH U MPOTPeCcCUm

[loHaTHE YMCIOBOM MOCIEAOBATENBHOCTU. 3aJJaHUE TOCIEI0BATENBHOCTH PEKYPPEHTHOM
¢bopmynoit u popmysoit N-ro useHa.

Apudmernueckas u  reomerpuyeckas — nporpeccun.  DopMmynsl  N-ro  uieHa
apu(MeTHYecKoil ¥ TeOMeTPUUECKOMN MPOrpecCcrii, CyMMBI TIEPBBIX N YJICHOB.

N3o0paxkenne uineHOB apu(METHUYECKOH U TEOMETPUYECKOM MpOTpPEecCHil TOYKaMu Ha
KOOPAMHATHOW MJIOCKOCTH. JIMHEHWHBIN U 3KCIOHEHITUANbHBIA pocT. CII0KHBIE TPOLICHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJbTAThl OCBOCHHS IPOrPaMMBI Y4eOHOTOo Kypca «Anredpa
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBJICHUEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHUUCKON MaTEeMaTUKH,
[IEHHOCTHBIM OTHOUIIEHWEM K JOCTHKEHUSIM POCCHIUCKMX MAaTEMaTUKOB W POCCHUUCKON
MaTeMaTHYeCKOW IIKOJIbI, K WCIOJb30BAHUIO AITHUX JOCTWKEHMHA B JPYIHMX HayKax H
MPUKIIAIHBIX cepax;

2) rpa:kaaHCcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOSI3aHHOCTEH TpakJaHWHA W peau3alliil €ro Ipas,
MPEACTABICHUEM O MaTeMaTHYECKHX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD,
SIBJICHUH, TIPOIIEYP TPAXKAAHCKOTO 001IecTBa (HalpuMep, BEIOOPHI, OTIPOCHI), TOTOBHOCTHIO K
00CYXJICHHIO STUUECKHX TTPOOJIEM, CBA3AHHBIX C IPAKTUYECKUM MPUMEHEHHUEM JOCTKECHUM
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM HAa aKTUBHOE y4acCTHE B PEIICHUU MPAKTUUYECKHUX 33/1a4 MAaTeMaTHUYEeCKOU
HAIpPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaT€MaTH4YEeCKOro OOpa30BaHUS Ha MPOTHKEHUU
BCEH KU3HU JJIsl YCIENIHOW MpodeccnoHanbHON eATENbHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHH, 0CO3HAHHBIM BHIOOPOM U MOCTPOEHUEM MHIMBUIYaIbHOU TpaeKTOpUU 00pa3oBaHUs
Y ’KU3HEHHBIX IJIAHOB C Y4ETOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYeCKOEe BOCIIMTaHME:

CHOCOOHOCTBIO K AMOLMOHAIBHOMY M 3CTETHUYECKOMY BOCHPHUITHIO MaTeMaTHYECKHX
0o0OBEKTOB, 3aJay, pEUICHW, pacCy)KICHHM, YMEHHI0 BHUICTb MaTeMaTHYeCKHe
3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHUEHTAIlMeH B JesITeIbHOCTU Ha COBPEMEHHYIO CUCTEMY Hay4YHbBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEIOBEKa, MPUPOABI W OOIIecTBa, MOHUMAHHEM
MaTeMaTH4eCKOW HAayKH Kak cepbl 4eIOBEUYEeCKOW NeATEIbHOCTH, ITANOB €€ Pa3BUTHSI U
3HQUUMOCTH JUIsl  Pa3BUTUS UMBWIM3ALMM, OBJAJACHUEM S3bIKOM MAaTEMaTUKH H
MAaTeMaTHYECKON KYJIbTYPOM KaK CpPEACTBOM IIO3HAHMS MHPA, OBJIAJEHUEM IPOCTEUIIUMU
HaBbIKAMU UCCIIEI0BATEIbCKON 1€ATEIbHOCTH;

6) ¢usuyeckoe Bocnuranme, GopMHpOBaHHMEe KYJIbTYPbI 310POBbS H
IMOIMOHAJIBHOIO 0JIArONoJIyYns:

FOTOBHOCTBIO MPUMEHATh MaTeMaTHYECKHE 3HAHUS B HMHTEPECAaxX CBOErO 370pPOBBS,
BEJICHUS 3I0pOBOT0 00pa3a >KU3HH (30pOBOE MUTaHKE, COATaHCUPOBAHHBINA PEXKUM 3aHATUN
U OTAbIXA, peryispHas Gpuandeckas akTUBHOCTB), COPMUPOBAHHOCTHIO HaBbIKa peIeKCHH,
MIPU3HAHUEM CBOETO IpaBa Ha OIMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rNYeCcKoe BOCIIUTAHUE:

OpUEHTAIlMel Ha MPUMEHEHHE MaTeMaTHUYeCKUX 3HAHUH IS pelIeHus 3a7a9 B 00J1acTH
COXPAaHHOCTH OKPYKAIOIIEeH Cpesbl, TUIAHUPOBAHUS TMOCTYNKOB M OLIEHKH MX BO3MOXHBIX
MOCIENCTBUN  JUIsI  OKpYXKAloIled  cpeabl, OCO3HaHMEeM TJI00AaTbHOrO  Xapakrepa
AKOJIOTHYECKUX MPOOIEM U MyTel UX pPelIeHus;



8) ajanTanus K N3MEHSIIOIUMCSH YCJIOBUSIM COLMAJIBHON U IPUPOAHON CpeAbl:

TFOTOBHOCTBIO K JICMCTBHUSAM B YCJIOBHUSX HEOIPENEIEHHOCTH, IOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTHU 4epe3 MPAKTUUECKYIO IEATEIBHOCTD, B TOM YHCIIE YMEHHUE YUYUTHCA Y
JOpYrux JrojAed, NpuoOpeTatb B COBMECTHOH JEATEIbHOCTH HOBBIE 3HAHUS, HABBIKU U
KOMIIETEHIIUH U3 OIBITA IPYI'HUX;

HEOO0XOIMMOCTHI0O B (JOPMHUPOBAHUM HOBBIX 3HAHHWW, B TOM 4HCIE (OPMYIUPOBATH
UJeu, MOHATHUS, TUINOTE3bl 00 OOBEKTax U SBJIEHUSAX, B TOM 4YHCIIE paHEe HEU3BECTHBIX,
OCO3HABATh JEPUIUTHl COOCTBEHHBIX 3HAHMW M KOMIIETEHTHOCTEH, IUIAaHUPOBAaTh CBOE
pa3BuTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYallMl0, BOCIHPUHHMATh CTPECCOBYIO
CUTYaIMIO KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE pPEIICHUs U
nercTBUs, GOPMYIMPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OMBIT.

METANPEAMETHBIE PE3YJIbTATDBI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

ba3oBbIe Joruueckue AeMcTBUA:

® BBIABIATE W XapaKTePU30BaTh CYIICCTBCHHBIC IPU3HAKKM MaTEeMaTHYCCKHX
O0OBEKTOB, TOHSATHH, OTHOIICHWH MEXAY TOHATHAMH, (HOPMYIHUPOBATH
omnpeneseHUsT TIOHITHH, yCTaHABIMBATh CYIICCTBEHHBIM MPHU3HAK KiacCU(UKAIUH,
OCHOBaHUS JIsi 0000IIEHUS U CPAaBHEHUS, KPUTEPUH TTPOBOJUMOTO aHAIH3A;

® BOCHPHHUMATh, GOPMYIHPOBATH M MPEOOPA3OBBIBATH CYXKJICHUS: YTBEPAUTEIbHBIC
Y OTpHIIATENIbHBIC, CIMHUYHbIC, YaCTHBIE U OOIIUE, YCIOBHBIE,

® BBISBIATh MaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3HM M TMPOTHUBOPEUUS B
(akTax, NAHHBIX, HAOMIONEHUAX W YTBEPXKIACHUAX, INpeajaraTb KPUTECPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEH U MMPOTHBOPCUHI;

e JleNaTh BBIBOJBI C  HKCIOJB30BAaHHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKIIOUCHHUH 110 aHAJIOTHH;

e pa3duWparh JOKa3aTeIbCTBA MATEMAaTHUUECKHX YTBEPXKICHUH (MpsMbIE H OT
MPOTHBHOTO),  IMPOBOJUTH  CAMOCTOSITEIPHO  HECJIOXKHBIE  JIOKAa3aTeIbhCTBA
MaTeMaTH4eCKUX (PAKTOB, BBICTPAWBATh ApTyMEHTAIUIO, MPUBOAUTH MPUMEPHl U
KOHTPHIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHNUS;

e BBIOMpaTh crocob pemieHus y4eOHOM 3aqaun (CpaBHHUBATh HECKOJIBKO BAapUAHTOB
peuieHus, BbIOMpaTh HaumOolee TMOAXOAAIUH ¢ Y4ETOM CaMOCTOSTEIbHO
BBIJICTICHHBIX KPUTEPHEB).

ba3oBble ncciaenoBareibCKHue 1eCTBHS.

® CMOJNB30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUM HMHCTPYMEHT  TO3HAHMS,
dbopMmynupoBaTh ~ BONPOCHl,  (UKCHpYIOIIME  MPOTHBOpeuYne,  Mpodiemy,
CaMOCTOSITENIbHO YCTaHABIMBAaTh HCKOMOE W JaHHOe, (opMHpOBaTH THUIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

® MPOBOJUTH MO CAMOCTOSITENILHO COCTaBICHHOMY IJIAaHY HECJIOXHBIA SKCIIEPUMEHT,
HEOOMBIIOe HMCCIEIOBAaHUE MO YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTYy COOOM;



CaMOCTOSITETPHO (POPMYTUPOBATH OOOOIICHWS H BBIBOJBI IO pe3yabTaTaMm
NpOBEACHHOTO  HAOMIOAEHUS,  MCCIEJOBAaHUS, OIEHMBATh  JOCTOBEPHOCTH
MOJIy4EHHBIX PE3y/IbTaTOB, BEIBOJIOB U 0000IICHMIA;
MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE IIPOIecca, a TaKkKe BBIJIBUraTh
MIPEIIOJIOKECHHS O €TO PA3BUTUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBJIATH ~ HEJOCTATOYHOCTh M W30BITOYHOCTH  MH(OpMAnmu,  JaHHBIX,
HEOOXOAMMBIX JUTS PeIICHHs 3a1a4H;

BBIOMpATh,  aHAJIM3UPOBAaTh,  CHUCTEMATU3UPOBATb U HUHTEPHPETUPOBATH
MH(}OpPMaLINIO Pa3IUYHbIX BUJOB U (POPM MpeIcTaBICHHUS;

BbIOMpaTh (QopMy MpeacTaBiIeHUs HHGOPMALKMKU U WILIIOCTPUPOBATh pEILIacMble
3a/lauM CXeMaMHM, JuarpaMmMaMu, HHOM rpauKkoil 1 uX KOMOMHALMSIMY;

OIICHMBATh HAJAE&KHOCTh MHPOpPMALMU MO KPUTEPUSIM, MPEATIOKEHHBIM YUYUTEIEM
WM CPOPMYITHPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

BOCIIPHHUMATh U (OPMYITHPOBATH CYXKJEHUS B COOTBETCTBHH C YCIOBHSIMH W
IIEJISIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOUKY 3PCHHS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHHWsS TIO0 XOAYy peIICHUS 3a1adw,
KOMMEHTHPOBATH TIOJyICHHBIN PE3yIIbTaT;

B XOJe OOCYKICHHWs 3aaaBaTh BONPOCHI IO CYIIECTBY OOCYXKIaeMOH TEMBI,
npoOsieMBbl, pelraeMol 3aJadyd, BBICKAa3bIBaTh WJICH, HAIEJICHHBIE Ha TIOUCK
peIIeHNs], COTOCTABIIATh CBOHM CYXKACHHUS C CYKICHUSMHU JIPYIHX YYaCTHHUKOB
nuanora, oOHapyKMBaTh pa3lIMuMe W CXOJCTBO IMO3UIMHA, B KOPPEKTHOH (opme
(bopMyITHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

NPEICTaBIATh PE3YJIbTaThl PEIICHUS 3a/a4d, OSKCIIEPUMEHTa, WCCIIeIOBAHMUSA,
MPOEKTa, CaMOCTOSATENBHO BBIOMpaTh (OopMaT BBICTYIUIGHHS C YYETOM 3ajad
MPE3CHTAIMH U 0COOCHHOCTEH ayIuTOPUH;

MMOHUMATh M MCIIOJIL30BaTh IPEUMYIIECTBA KOMAHIHOW W WHAUBUIYAILHOW pabOThI
MIPH PEIICHUN YYeOHBIX MaTeMAaTUIECKUX 33]1a4;

NPUHUMATh [EJNb COBMECTHOH JICATENLHOCTH, IUIAHUPOBATh OPraHU3AIUIO
COBMECTHOM pabOThI, paclpenesiiarTh BUAbI pabOT, JOTOBapUBATHCS, OOCYXKIATh
MPOIIECC U Pe3yabTaT paboThl, 0000IIAaTh MHEHHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboThl (0OCyxaeHus, OOMEH MHEHUSIMHU,
MO3TOBBIC IITYPMBI U JIPYTHE), BHIIMOJIHATH CBOK) YaCTh padOThl U KOOPJAUHUPOBATH
CBOM JICHCTBHS C JPYTUMH YWICHAMHU KOMAaH/Ibl, OIICHUBATh KAUE€CTBO CBOETO BKJIAJa
B O0mMi TMPOAYKT TO KpHUTEpUsM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMH
B3aUMO/ICHCTBUSL.

PerysisiTuBHbIE YHMBepPCAJIbHbIE YUeOHbIe AeilicTBUS
Camoopranmn3anus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIaH, JTOPUTM pEIICHHUs 337a4u (WIM €ro 4acTb),
BBIOMpATh CNOCOO pElIeHHs C y4ETOM HMEIOIIMXCS PecypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBAaTb M KOPPEKTUPOBATb BAPUAHTBHl pELICHUN C
y4€TOM HOBO# MH(OpMAIHH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJLJIEKT:



e BIaAETh cHoco0aMM CaMOINPOBEPKH, CAMOKOHTPOJS Hpollecca M pe3ynbraTa
peuieHuss MaTeMaTHIeCKOU 3a1a4u;

® [pPEIBUAETH TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTb IIpU PEIICHUM 3aJa4H,
BHOCHTh KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB,
HaWJEHHBIX OINOOK, BHISIBIIEHHBIX TPYIHOCTEM;

® OILICHMBAaTb COOTBETCTBUE pe3yibTaTa JEATECIbHOCTH IIOCTABICHHOW LEIU H
YCIOBHSAM, OOBSCHATh MPUYNHBI JOCTHKEHUS WA HEIOCTHIKCHUS IIeNTH, HAXOAUTh
omMOKY, TaBaTh OIICHKY MIPHOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATbBI

K xoniy oOyuenust B 7 kjacce oOydyarolmuics TMOJTYYUT CIEAYIONINE MPEIMETHBIE
pe3yIbTaThI:

Yuciaa v BLIYMCTIEHUS

BeITIONTHATE, coveTass YCTHBIC M IMTUChMEHHBIC MPUEMBI, apu(PMETHICCKHE ICHCTBHS C
paIMoHaILHBIMA YHCIIAMH.

HaxonuTh 3HaueHWs YHCIOBBIX BBIPAKEHUH, MPHUMEHSATH Pa3HOOOpA3HBIE CIIOCOOBI U
MPUEMBI  BBIYMCIICHHUS 3HAYECHUH JPOOHBIX BBIPAKCHHM, COJEPKANIUX OOBIKHOBCHHBIC M
NeCSITUYHBIE TPOOH.

[Tepexomuts OT omHOW (OpPMBI 3amucHd Yucen K JApyrodl (mpeoOpa3oBHIBATH
NECATUYHYIO Jp0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YacCTHOCTH B
OCCKOHEYHYIO JIECATHYHYIO TPOOB).

CpaBHUBATh U YIOPSAIOUMBATH PallIOHAIbHbBIE YHCIIA.

OKpyrisTh 4yncia.

BbInonHATE NPUKUAKY M OLEHKY pe3ylibTaTa BBIYUCIEHUH, OLIGHKY 3HaueHUi
YHUCIIOBBIX BBIpAKEHUH. BBIMOMHATH JEHCTBUS €O CTENEHSAMH C  HaTypallbHBIMU
MOKa3aTessiMu.

[IpuMeHsTh NPU3HAKK JEIUMOCTH, Pa3iokKeHHe Ha MHOKUTEIHN HATYyPaJbHBIX YHCEIL.

PemaTh mpakTUKO-OpUEHTHPOBAHHBIC 3aJ]aud, CBS3aHHBIE C OTHOIICHHEM BEJIMYHH,
MIPOMOPLUOHAIBHOCTHIO BEJIMYUH, MPOLIEHTAMHU, MHTEPIPETUPOBATH PE3yJIbTAThl PELICHUS
3a/1a4 ¢ y4€TOM OTpaHUYCHUM, CBA3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMbIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHHsI

Hcnonb3oBath anreOpanveckyro TEPMUHOJOTHIO U CHUMBOJIMKY, MPUMEHITH €€ B
MIPOLIECCE OCBOEHUS Y4eOHOTO MaTepuania.

Haxonuth 3HaueHus OyKBEHHBIX BHIPKEHUH MPU 3aJaHHBIX 3HAUCHUSAX TEPEMEHHBIX.

BoimonHATe mpeoOpazoBaHUs IENOTO BBIPAXKEHHS B MHOTOWIEH MPHUBEICHUEM
MOJOOHBIX CJIaraeMbIX, PaCKPBITHEM CKOOOK.

BbInoNHATE yMHOKEHHE OJHOWIEHA Ha MHOTOWIEH M MHOTOWIEHAa Ha MHOTOYIEH,
MPUMEHSTH POPMYIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcyIiecTBIATh pa3aoKeHHE MHOTOUYWICHOB Ha MHOXHTENH C MMOMOIIBI0 BEIHECEHHS 3a
CKOOKH OOIIIero MHOYKHUTES, TPYIIUPOBKH CllaraéMbIX, IPUMEHEHUs (GOpMYI COKPAIIEHHOTO
YMHOKEHHUSL.

[IpumensaTh mnpeoOpazoBaHUST MHOTOWIEHOB JJisI PELICHUS pPa3IMYHBIX 3a1ad W3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIbHOM MPAKTUKU.



HUcnonb3oBaTh  CBOMCTBA CTENEHEW €  HATYpPAJIbHBIMU  IIOKA3aTeIsIMUA  JUIS
peoOpa30BaHUS BEIPAIKEHUI.

YpaBHeHUs] U HEPABEHCTBA

PemaTe MHEHBIE YpaBHEHUS C OJJHOM MEPEMEHHOM, MPUMEHSS MPaBUIa Mepexoaa OT
HWCXOJHOTO YPaBHEHUSA K pPaBHOCWIBLHOMY eMy. [IpoBepsiTb, SIBJIMETCS M YUCIO KOPHEM
YpaBHEHUS.

[TpumeHsTh rpaduueckre METOIbI PH PEIICHUH JTMHCHHBIX YPAaBHEHUH U UX CUCTEM.

[TopOuparhk mpuMepsl map YHCEeN, SBISIOIIUXCS PEHNICHHEM JTUHEHHOTO ypaBHEHUS C
JBYMSI TIEPEMEHHBIMU.

CtpouTh B KOOPAWMHATHOM IUIOCKOCTH TpaduK JMHEWHOTO YpaBHEHUS] C JABYMS
MePEMEHHBIMH, TIOJIb3YSACh TpaduKOM, IPUBOAUTH MPUMEPHI pEIIEHUs YPABHEHHS.

Pemrate cucteMbl ByX JUHEHHBIX YpaBHEHHMM C JBYMs MEPEMEHHBIMHU, B TOM YHCIIC
rpaduyecku.

CocTaBiiTh U pellaTh JUHEHMHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX ypaBHEHUU 110
YCJIOBHIO 33Ja4M, UHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3a/1aud MOJIy4EHHBIN
pe3ynbTar.

D yHKUUHA

N3obOpaxaTe Ha KOOPAWMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHE 3aJIaHHBIM
KOOpJIMHATAM, JYy4Yd, OTPE3KH, HWHTEPBaJbl, 3alUCHIBATh YHUCJIOBBIE MPOMEKYTKH Ha
anreOpanveckoMm si3bIKE.

OTrMeuaTp B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpJAMHATaM, CTPOUTH
rpaduku muHeHHbIX QyHkuil. CTpouTh rpaduk GyHKIUHU Y = [X|.

OnuceiBaTh ¢ MOMOLIBI0 (YHKIMA H3BECTHbIE 3aBUCHUMOCTH MEXAY BEIUYMHAMMU:
CKOPOCTb, BpEMsl, PaCCTOSIHHE, 1I€Ha, KOJIMYECTBO, CTOUMOCTh, IPOU3BOIUTEIBHOCTD, BPEMS,
00BEM paboTHI.

Haxonuts 3HaueHue GyHKIMH 110 3HAYSHHIO €€ apryMeHTa.

[Tonumarsp rpadudeckuii crnoco0 MmpencTaBieHUs] U aHaau3a UHGOpMaluu, U3BIEKATh
Y UHTEPIPETUPOBATh HH(POPMALIKIO U3 TPAPHUKOB pEabHBIX MTPOLIECCOB U 3aBUCUMOCTEH.

K kouiy oOyuenuss B 8 kiacce o0ydaromuics MOJYyYUT CIEIYIOIIME IpeIMETHbIE
pe3ynbTaThl:

Yucia ¥ BBIYUCTICHUSA

Hcnonp3oBarh HavyalIbHbIE MPEACTABICHUS O MHOKECTBE JNEHCTBUTEIBHBIX UMCEN AJIA
CpaBHEHHUSI, OKPYTJICHUSI U BBIYUCICHUHN, U300pakaTh ACHCTBUTEIbHBIC YHCIA TOYKAMHU Ha
KOOPAWUHATHOM MPAMOHA.

[IpumeHsaTh MOHATHE apUPMETHYECKOTO KBAIPaTHOTO KOPHS, HAXOAUTh KBaJpaTHbBIC
KOpDHH, HCIOJNb3ysd TMpPU HEOOXOIUMOCTH KAJbKYISITOP, BBIMOJIHATH MpeoOpa3oBaHUs
BBIpAXKEHUH, COJIEpKAILUX KBAaIpaTHbIE KOPHU, UCIIOJb3Ys CBOMCTBA KOPHEH.

Hcnonb3oBath 3amucyu OONBIIUX M MAJIbIX YUCEN C MOMOIIBI0 JECATUYHBIX Ipo0eil u
crenener uncia 10.

AuredpanyecKkue BbIPaKeHH

[IpuMeHSATh MOHSATHE CTENEHH C IeNbIM TMOKa3aTelieM, BBIMOJHATH MpeoOpazoBaHUs
BBIPAKECHUH, COAECPKALLNX CTEIIEHU C LEIIBIM ITOKA3aTEIEM.

BhIMONHATE TOXKJECTBEHHBIE TPEOOpPA30BaHUsl PAIIMOHAIBHBIX BHIPAKEHUN HA OCHOBE
MIpaBWJI JCHCTBUI HAJl MHOTOWICHAMH U alreOpandyecKuMu JpoOsiMH.

PacknanpiBaTh KBapaTHBIA TPEXUIEH HA MHOKUTENH.



[IpumensTe npeoOpa3oBaHUs BBIPAKEHUN IS PEHICHUS pPA3IUYHBIX 337ad W3
MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEAIbHON TPAKTUKU.

YpaBHeHUs] U HEPABEHCTBA

Pemats nnHeliHble, KBaipaTHbIE YPAaBHEHUSI U pallMOHAJIbHBIE YPABHEHUS, CBOASILIUECS
K HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMS [IE€PEMEHHbBIMHU.

[IpoBOoaUTH MpOCTENIINE UCCIIETOBAHNS YPABHEHUI U CUCTEM YPAaBHEHUH, B TOM YHCIIE
C MPUMEHEHUEM rpapUuecKux NpeAcTaBleHUuM (yCTaHABIMBATb, UMEET JIU YPaBHEHHE WIIU
CUCTEMAa YpPaBHEHUM pEILIEHUs], €CJIU UMEET, TO CKOJIBKO, U IIpoYee).

[lepexoauTs OT CIOBECHON (OPMYIUPOBKH 33aJaud K €€ anreOpandeckoil Monenu ¢
MIOMOIIBI0 COCTABJICHHUS YPAaBHEHUS WM CHUCTEMbl YypaBHEHHUI, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJIY4EHHbIN pe3ynbTar.

[IpuMeHsTh CBOMCTBA YHUCJIOBBIX HEPABEHCTB JUISI CpPaBHEHUS, OLEHKH, pellaTh
JUHEWHbIE HEPABEHCTBA C OJHOW TEPEeMEHHOW M WX CHCTEMBI, JaBaTh Tpaduyueckyro
WJUTIOCTPAII0 MHOXECTBA PELICHUI HEpaBEeHCTBA, CUCTEMbI HEPABEHCTB.

LORIIN1700

[lorumath ¥ HCHONB30BaTh (YHKIHUOHANbHBIE TOHATUS M SI3BIK  (TEPMUHBL,
CUMBOJIMYECKHE 0003HAYCHMs), ONPEACNATh 3HAaUeHHE (YHKIIMU 0 3HAYCHUIO apTyMeHTa,
OTpEeNATh CBOMCTBA PyHKIMU 1O €€ TpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUA:

y = kix, y = x2,y=x3,y = |x|, y = VX, ormcbIBaTh CBOICTBA YHCIOBOH QYHKIMH IO &
rpaduky.

K xoniy oOydenuss B 9 kJjacce oO0y4aromuics IMOJMYYHUT CISAYIOIMIHE MPEAMETHBIC
pe3ynbTaThl:

Yucsia 1 BBIYUCTCHUSA

CpaBHMBATh U yIOPAAOYNBATH PALIMOHATIBHBIE U UPPALMOHAIIBHBIC YHCIIA.

Boinonusate apudmMeTnueckre AeMCTBUS C pallMOHATIBHBIMU YHCIIAMH, COUeTasi YCTHbIE
Y MACbMEHHBIE TPUEMBI, BBITIOIHATH BBIYUCIECHUS C HPPALMOHAIBHBIMU YU CIIAMH.

Haxonuthe 3HayeHus cTeneHEd C LEeJNbIMU T0Ka3aTeasIMU U KOpPHEH, BBIUUCIATH
3HAQYEHMS YUCIIOBBIX BBIPAKEHUM.

OKpyrisiTe NEHCTBUTEIBHBIE YKCIIA, BBINOJIHATh MNPUKUAKY PE3yibTaTa BBIYUCICHUU,
OLICHKY YHCJIOBBIX BbIPAKEHUH.

YpaBHeHus 1 HEPABEHCTBA

Pemate nuHeliHblE W KBaJgpaTHbIE YpPaBHEHMS, YPaBHEHHUs, CBOJSALIMECS K HUM,
mpocTeire [poOHO-pallMOHAIbHBIE YPAaBHEHHUS.

Pemrate cuctemsl 1ByX JIMHEWHBIX YPABHEHUN C IByMs IEPEMEHHBIMU U CUCTEMBI ABYX
yYpaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SIBJIAETCS JTUHEHHBIM.

Pemate TekcToBble 3amauM anreOpanvyeckuM CIOCOOOM € TMOMOLIbIO COCTaBJICHUS
YpaBHEHUS UM CUCTEMBI IBYX YPABHEHUN C JIBYMS IEPEMEHHBIMHU.

[IpoBOAUTH MpOCTEHIIINE UCCIIETOBAHUS YPABHEHUIN U CUCTEM YPAaBHEHUH, B TOM YHCIIE
C TpUMEHEHHEM TrpapuuecKux MpeAcTaBleHUl (yCTaHAaBIMBATh, UMEET JIM YpaBHEHUE HIIU
crcTeMa YpaBHEHUH pelieHus, eClii UMEET, TO CKOJIBKO, U IIPOYee).

Pemarr nuHElHbIE HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, M300pa)kaTh pelICHUE
HEPABEHCTB Ha YMCJIOBOU MPSMOM, 3alIUCHIBATh PEIIEHUE C IIOMOIIBIO CHMBOJIOB.



Pemate cucTeMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMbBI HEPABEHCTB, BKIIOYAKOLINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHUE CUCTEMbI HEPABEHCTB HA YMCIOBOU MIPSIMOA,
3alMChIBaTh PEMIEHUE C IOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUH PA3JIUYHBIX 3a7a4.

D yHKUUHA

PacrioznaBate  (QyHKIMM  W3YY4EHHBIX  BHUIOB. [lOoKa3piBaTh  CXEMaTHYECKU

pacooKEeHUE Ha KOOPAMHATHOW TNIOCKOCTH rpadukoB GyHkuuit Buma: y = kx, y = kx + b, y
=kix, y =ax2 + bx + ¢,y =x3, y =1 y = |x|, B 3aBHCHMOCTH OT 3HAYCHHIi
K03((UIIMEHTOB, OIUCHIBATh CBOMCTBA (DYHKIUI.

Crpoutb 1 n300paxarb CXeMaTUYECKH Ipa@UKu KBAAPAaTUUHBIX (YHKIIHMH, OMHUCHIBATh
CBOMCTBA KBaJpaTUYHbIX (PYHKIUHN MO UX rpadukam.

PacnioznaBath kBajpaTHuHyr0 (QYHKUIUIO 1O QopMmyne, NPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON )KU3HU, PU3UKHU, TEOMETPHUU.

YuciioBble N0CT€10BATEIHLHOCTH U NPOrpeccuu

PacrioznaBath apudMeTHyecKkyro U TE€OMETPHYECKYI0 TPOTPECCHH TpPH Pa3HBIX
croco0ax 3amaHusl.

BbInoyHATE BBIYMCIEHUS C MCITIOJIb30BaHUEM (POPMYIT N-TO wieHa apupMeTHYeCKol U
F€OMETPHUYECKON MPOTrPECCUI, CYMMBI ITEPBBIX N YJICHOB.

N3006paxaTh 4i1eHbl OCIE10BATEIBHOCTH TOUKAMH Ha KOOPANHATHOM MJIOCKOCTH.

Pemare 3amauM, CBsA3aHHBIE C YHCIOBBIMU IIOCIEA0BATEIBHOCTSAMH, B TOM YHCIIE
3a/1a4y U3 peajbHOM KU3HU (C UCTIOJIB30BAHUEM KAIBKYJIATOPA, ITU(DPOBBIX TEXHOJIOTHHA).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
N HaumenoBan | KosimuecTBo 4acos JJIeKTPOHHBbIE
" | wme pasmesioB (uudpoBbie)
n/ Becer | Konrpoann | IIpakruueck
U TeM oOpa3oBaTeJibHbIE
I 0 ble padoThI e padoThbl
NPOrpaMmblI pecypcsl
:ﬁiﬁi;lmﬂ bubnuoreka [JOK
1 Pa HOHaHLH;)I 25 1 https://m.edsoo.ru/7f41
B 5690
€ uncia
AnreOpanyec bubnuorexa IIOK
2 KHe 27 1 https://m.edsoo.ru/7f41
BBIpAXKECHUS 5b90
U bubmuoreka [JOK
3 Hp aBi ha 20 1 https://m.edsoo.ru/7f41
CPAREHe 5690
4 Koopaunatst 24 1 bu6mmoreka [JOK
U TpaUKH. https://m.edsoo.ru/7f41
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OyHKIUHU

5b90

IToBTOpEHUE U

bubmuoreka [IOK

0GoGIeHIE 6 1 https://m.edsoo.ru/7f41
5b90
OBIIEE
KOJIMYECTBO
YACOB IIO 102 > 0
I[TPOTPAMME
8 KUIACC
N HaumenoBan | KoiuuecTBo 4acoB DJIeKTPOHHBbIE
" | We pa3ieioB (uudpoBbIe)
n/ Becer | Koutpoann | TIpakruueck
U TeM oOpa3oBare/ibHbIE
n 0 ble paboThI ue padoThl
NPOrpaMmblI pecypcsbl
[BIII/II;JI-/II?JJ:IGHI/IH. bu6moreka [IOK
Kpaparisie 15 https://m.edsoo.ru/7f41
7af8
KOpHHU
Yucna n
BBIYMCJICHUSL. bu6moreka [IOK
CreneHs ¢ 7 https://m.edsoo.ru/7f41
LEJTBIM 7af8
MoKa3aTeaeM
Anrebpaundeck
ne bu6mmoreka [JOK
BBIPAKEHHUS. 5 1 https://m.edsoo.ru/7f41
KBaapatuslii 7af8
TPEXUIIEH
Anrebpaundeck
ue bubmuoreka [JOK
BBIPaKEHHSI. 15 1 https://m.edsoo.ru/7f41
AnreOpandeck 7af8
ast 1poOb
Zf;;;:;ii: bubmuoreka [JOK
Kpazparisie 15 1 https://m.edsoo.ru/7f41
7af8
ypaBHEHUS
YpaBHeHUS U 13 bubnuorexa [IOK
HEpaBEHCTBA. https://m.edsoo.ru/7f41
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CucreMsbl 7af8
YpaBHEHUI
VYpaBueHus u bubnuorexa [JOK
7 HEPaBEHCTBA. 12 1 https://m.edsoo.ru/7f41
HepasencrBa 7af8
OYHKIMH. bubnuorexa [JOK
8 OcHoOBHBIE 5 https://m.edsoo.ru/7f41
MTOHATHUS 7af8
OYHKINH. bubnuorexa [JOK
9 Yucnossie 9 https://m.edsoo.ru/7f41
byHKIHMH 7af8
MosTopere 1 bubmmoreka [{OK
10 oGoGumene 6 1 https://m.edsoo.ru/7f41
7af8
OBILEE
KOJIMYECTBO
YACOBIIO 102 ° 0
I[MPOTPAMME
9 KJIACC
No | HamMenoBamme KosnyecTBO 4acoB JJIeKTPOHHBbIE
(ungposbie)
n/ | pasgeroButTeM | Bce | Kourpoann | Ilpakruuec
I NpOorpamMmsbl ro ble padoThI KHe padoThbl 00pasoBaTeNLHEIC
pecypcsbl
Huena bubmuoreka [JOK
1 BH?HCHGHM' 9 https://m.edsoo.ru/7f4
JleiicTBUTENbHBIE 19d08
qucna
YpaBHeHus U
HEPaBEHCTBA. bubnuorexa [IOK
2 VYpaBHeHus ¢ 14 1 https://m.edsoo.ru/7f4
OJIHOM 19d08
IIEpEMEHHOM
¥papHeHi i bubmuoreka [JOK
3 Ié?i iiif:lma' 14 1 https://m.edsoo.ru/7f4
y 19d08
ypaBHEHUI
4 VYpaBHeHus u 16 1 bu6mmoreka [JOK
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HEpaBEHCTBA. https://m.edsoo.ru/7f4
HepasenctBa 19d08
bubmuoreka [IOK
OyHKIMU 16 https://m.edsoo.ru/7f4
19d08
YucnoBbie bu6mmorexa [{OK
IMOCJEN0BATENBH 15 https://m.edsoo.ru/7f4
0oCTH 19d08
gg:g;zf{it’ bubGnuoreka IIOK
F— 18 https://m.edsoo.ru/7f4
. 19d08
3HAHUU
OBULIEE
KOJIMYECTBO 102
YACOB IO

[TPOI'PAMME
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