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HOACHUTEJIBHAS 3AIINCKA

AnreOpa sBIsIeTCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
O6eCHe‘IHBaeT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMaHUTAapHOT'O
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOJIOIDKEHUSI 00pa30BaHMsI U B TIOBCEIHEBHOM KU3HHU.
Pa3Butne y oOywarouuxcs Hay4yHbIX IPEICTaBICHUM O TMPOUCXOXKIEHUU U CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocode OTpakKeHUS MATEeMAaTHYEeCKOM HAyKOW SBJICHUH U
MPOIIECCOB B NPUPOAEC M OOLIeCTBE, POJIM MATeMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU U B TPAKTUKE CIIOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAUYECTB
MBIIUICHUS, HEOOXOAUMBIX JI aJalTallid B COBPEMEHHOM LH(poBoM olmiecTBe. N3ydueHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HA0II0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHHA, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBAaTL CBOU
NeUCTBUS U BBIBOJBI, GOpMYIHpPOBaTh yrBepxkAcHUs. OcBOoeHHE Kypca anreOpbl oOecrieuuBaeT
Pa3BUTHUC JIOTUYCCKOTO MBIIIJICHUSA O6yanOHIHXC$IZ OHM HCIOJIB3YIOT OCAYKTHBHBIC U
WHAYKTHBHBIE pacCyXAeHusi, 0000IeHne W KOHKPETU3aIuio, a0CTparupoBaHHE W aHAJOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIBLHOW JIESTEIBHOCTH
oOyJaromuxcs, TOITOMY CaMOCTOSITENIbHOE pelIeHWe 3a7ad  SBISIETCS — peanu3anueit
ACATCIIBHOCTHOI'O MPpUHIWIIA 06y’~I€HI/I$I.

B crpykrype mnporpammel yueGHOro Kypca «Anrebpa» Ui OCHOBHOIO OOIIEro
00pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOqHUecKre JMHUHN: «Yucma u
BEIUMCIICHUS», «AJNreOpandeckue BBIPKCHU», «YPaBHEHHS W HEPaBEHCTBa», «DYyHKIUWY.
Kaxxmas U3 3THX copepkaTeIbHO-METOMUECKIX JIMHUI pa3BUBACTCS Ha MPOTSHKCHUH TPEX JIeT
U3yUYeHHsI Kypca, B3aMMOJICHCTBYS C IPYTHMMHU €T0 JIMHUSAMH. B Xo1e nzydenus y4eOHOTO Kypca
00y4aroImuMCcs TPUXOAUTCS JIOTUIECKH PACcCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
S36IK. B CBSI3UM ¢ 3THIM B IpOrpaMMy yueOHOTO Kypca «AnreOpay BKIIOYEHBI HEKOTOPBIE O CHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3liellax MAaTeMaTHYecKOro oOpa3oBaHUs WU
CMOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYEeCKOTO
si3pika. CoziepKaTenbHOM U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca «Airedpay sBISIeTCS
€ro MHTErPUPOBAHHBIN XapaKTep.

Conmepxkanne nuHHM «YWcna W BBIYUCICHHS» CIY)KUT OCHOBOH JUIsl JalIbHEHIIETO
W3yUYEHHs] MaTEeMaTUKH, CIIOCOOCTBYET PA3BUTHIO y OOYYAIONIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OpPMUPOBAHHIO YMEHHSI TOJIb30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX Ui MOBCEIHEBHOW XU3HH. Pa3BUTHE MOHATHS O YHCJIC HA YPOBHE
OCHOBHOTO 00II[ero 00pa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMU W MPPALUOHATIBHBIMUA YHCIIAMHU,
(dbopMuUpOBaHHEM MPEICTABICHHUIA O JCHCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YMCIOBOM
JIMHHUH OTHECEHO K CpeiHeMY o0IIeMy 00pa3oBaHUIO.

Conepkanue JBYX aireOpanuecKuX JIMHUH — «AlreOpandyeckue BBIPRKCHUSD» U
«YpaBHEHHSI W HEPAaBEHCTBa»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOYdYarOIIUXCS
MaTeMaTH4ecKoro armmapara, HeoOXOJUMOTO Ui pelIeHMs 3aJad MaTeMaTHKH, CMEXKHBIX
NpeAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHuUs
y4eOHBIN ~ Marepuan TPYNNHPYETCS  BOKPYr  pAallMOHAIBHBIX  BBIpaXEHHH.  Anredpa
JIEMOHCTPUPYET 3HAYCHUE MAaTEMAaTHKH Kak SI3bIKa JUIS MOCTPOCHHSI MaTeMaTHYeCKuX MOJeseH,
OTIMCaHUS TPOIIECCOB U SIBIICHUH peajbHOro MuUpa. B 3amaum oOydeHus: anreOpe BXOIAT TakkKe
najbHeHIee pPa3BUTHE AaJTOPUTMUYECKOTO MBIIIICHUS, HEOOXOJMMOro, B YaCTHOCTH, IS
OCBOCHHUS Kypca HH(GOPMATUKH, ¥ OBJAJCHUEC HaBBIKAMH JIEIYKTUBHBIX PACCYXKICHHA.



[IpeoOpazoBanre CUMBOJBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPAXKEHHS, CIOCOOHOCTEH K
MaTEeMaTHYeCKOMY TBOPYECTBY.

Conepxannie  (QyHKIMOHATBHO-TpAQUYECKOW  JIMHUM  HAIEICHO HAa  IOJIyYeHHUE
00yJaroNMMUCs 3HAHUH 0 QYHKIMAX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJETH ISl OTICAHUS
M HCCIIEJIOBAHUS Pa3HOOOPa3HBIX IMPOIIECCOB M SBJICHUN B Ipupojae u obmecTtBe. V3yuenue
Marepuaiga CIOCOOCTBYET pPa3BUTHIO y OOYUYaIOIIMXCSA YMEHHS HCIIOJIb30BaTh pPa3judHbIC
BBIPA3UTEIIBHBIC CPEJCTBA SI3bIKA MATEMAaTUKH — CIIOBECHBIC, CUMBOJIMYCCKHUE, TpaduuecKue,
BHOCHT BKJIaJl B (DOpMHpOBAHHUE MIPEICTABICHUA O POJIM MAaTEMATHKH B Pa3BUTUU [HBHIN3AIIUN
U KYJIBTYPBI.

CormacHo y4yeOHOMY TuTaHy B 7-9 Kiaccax u3ydaeTcss y4eOHBIM Kypc «Anrebpay,
KOTOPBIA BKIIFOUAET CIIEAYIONINE OCHOBHBIC Pa3felibl CoJepKaHus: «UHciaa W BBIYUCICHHSY,
«AnredpanyecKkre BRIpOKEHU, «YPaBHEHUS U HEPABEHCTBAY, «DyHKITHI.

B 9 KJlacce — 102 yaca 3 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

7 KIIACC

Yuciia v BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE M JECCATUYHBIC, MEPEX0J OT OAHON (GOpMBI 3ammcu Apodei K
npyroi. IloHsiTHE palMOHAIBLHOIO YKCIIA, 3alMCh, CPABHEHUE, YIOPAJOUNBAHUE PALMOHAIBHBIX
gyrcen. ApudMeTHUecKue IEHCTBHUS ¢ pallMOHATBHBIMU YucliaMu. Penenne 3a1a4 U3 pealbHOU
IIPaKTUKU Ha YacTH, Ha APOOU.

CreneHp ¢ HaTypaJbHBIM IOKa3aTesieM: ONpejesieHue, npeoOpa3oBaHUe BBIPAKEHUN Ha
OCHOBE OTpe/ieNieHus], 3aich 00bIUX yncel. [IporeHTsl, 3anuch NPOLEHTOB B BUIE IPOOH U
npobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJjaud Ha MPOLIEHTHI, pEIIEHUE 337a4 U3 peajbHON
MPaKTUKH.

[IpumeHeHne npu3HaKkoB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPOTIOPLHUOHAIBHOCTH.

Auiredpanyeckue BbIpaKeHUs

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUSA C NEepeMeHHOU. JlomycTuMmble 3HA4YE€HUS
nepeMeHHbIX. [IpeicTaBieHue 3aBUCUMOCTHM MEXAY BEIMYMHAMHU B BUJE (DOPMYIBIL.
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPAXKEHUI, TOKJIECTBEHHO paBHbIE
BBIPA)KEHUS, MTpaBMIIa MpeoOpa3oBaHUsl CYMM M NPOU3BEACHUMN, NMpaBUiIa PACKPBITUS CKOOOK U
MIPUBEACHUS MTOJOOHBIX ClIaraeMbiX.

CBOMCTBa CTENICHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

OpnHousnensl 1 MHOrowieHsl. CreneHb MHOTouseHa. CioXeHue, BBIYMTaHUE, YMHOKEHUE
MHOrouwIeHOB. DopMynbl COKPAIIEHHOTO YMHOKEHMsI: KBaJgpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyna pazHOCTH KBaapaToB. PaznokeHne MHOrOUIEHOB HA MHOXKHUTEIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHUs, IIpaBUia IpeoOpa3oBaHKs YpaBHEHUS, PABHOCHIIBHOCTh
YpaBHEHUH.

JluHeitHoe ypaBHEHHE C OJIHOW MEPEMEHHOM, YHMCIO KOpPHEH JIMHEWMHOro ypaBHEHHS,
peleHre JUHEHHbIX ypaBHeHUM. CocTaBiieHHME ypaBHEHUM MO YCIOBHIO 3ajadu. Perienue
TEKCTOBBIX 33Jau C IOMOIIbIO YPaBHEHUH.

JIuHeliHOe ypaBHEHME C JBYMs NEpeMEHHbIMHU U ero rpaguk. Cucrema AByX JMHEHHBIX
ypaBHEHUH ¢ JByMs NepeMeHHbIMH. PeleHue cucrteM ypaBHEHUH CHOCOOOM IIOJCTaHOBKH.
ITpuMeps! pelieHus TEKCTOBBIX 33aJau C IOMOIIbIO CUCTEM YPaBHEHUH.

DyHKUUH

Koopaunata Touku Ha mnpsmoil. UucnoBble mpoMexyTku. PaccTosHue Mexay ABYyMs
TOYKAMHU KOOPJMHATHOU MPAMOil.

[IpsimoyronpHast cucrema koopauHat, ocu Ox u Oy. Abcuucca M OpAMHATa TOYKH Ha
KoOpAMHATHOM TuiockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMmocTei. [lonstue ¢ynkumuu. I'padpuk Pynknun. CpoiicTBa  (QyHKIMA.
JIuneitnas ¢ynkuus, e€ rpapuk. I'padux dynkumun y = [X|. I'padudeckoe pelieHne THHEHHBIX
YPaBHEHUH U CUCTEM JIUHEHHBIX YPAaBHEHUI.

8 KVIACC

Yuciaa 1 BLIYUCICHUSA



KBangpatusiii kopenp u3 uncia. [lonarue o0 wuppanuoHanbHOM uyucie. JlecsTuuHble
NpUOIIMKEHNUS UPPALMOHATIBHBIX uncesl. CBOMCTBA apu(pMETHUECKUX KBAJPATHBIX KOPHEH U MX
IIPUMEHEHHE K NpeoOpa30BaHUIO YMCIOBBIX BBIPAKEHUM M BBIYMCICHUSIM. [leficTBUTENbHBIE
qucia.

Crenens ¢ 1eqbIM [TOKa3zareneM U e€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.

Anrebpanyeckue BelpakeHUSIAJredpandeckue BbIpasKeHU sl

KBanpatublil TpEXUsieH, pa3aoKeHUE KBAJPAaTHOTO TPEXWIEHA HA MHOKUTEIIH.

AnreOpandeckass apoOb. OCHOBHOE CBOWCTBO anreOpandeckoil apobu. CroxxeHue,
BBIUMTAaHHE, YMHOKCHHUE, JCJICHUE anreOpandeckux apoOei. PammoHanmbHbIe BBIpaKEHUS U MX
npeoOpa3oBaHHUe.

VYpaBHeHMs 1 HEpaBEeHCTBAY pABHEHMS] M HEPABEHCTBA

KBanpartHoe ypaBHeHue, (opmyna KopHEH KBajapaTHOrO ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHM, cBoafumIMXCS K JMHEWHBIM U KBaapaTHbIM. [lpocreiimine 1poGHO-
palyoHaIbHbIe ypaBHEHUS.

I'padmueckas uHTEpHpeTanys ypaBHEHUN C JABYMs MEPEMEHHBIMHU M CHCTEM JIMHEWHBIX
YpPAaBHEHUN C JBYMs IE€peMEHHBIMHU. [Ipumepsl peleHns CUCTeM HEIWHEHMHBIX YPaBHEHHU C
JBYMsI IEPEMEHHBIMH.

Pemrenne TeKCTOBBIX 337129 aNTreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA W HMX CBoOMcTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCWIBHOCTE HepaBeHCTB. JIMHEHHbIE HEpaBeHCTBA C OJHOM mnepeMeHHoW. CucreMsl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

OyHKINNPYHKINH

[Tonsarue ¢ynkmuu. O6nacTh ONpeneacHUuss U MHOXKECTBO 3HaYeHH (yHKIUHU. CriocoObl
3aanusi QyHKITUH.

I'padux dyaxkumn. Yrenue cpoiictB (yHkuum mo e€ rpaduky. [Ipumepsr rpaduxon
(GYHKIHMA, OTpaXKaloINX peaabHbIe MTPOIECCHI.

OYHKIMH, ONMUCHIBAIOIINE MPSAMYI0O U OOpPaTHYIO MPOMOPLHOHAIBHBIE 3aBUCUMOCTH, UX
rpaduxy. OyHkmun Y = X2, Y = X3, ¥ = VX, y=|x|. [paduueckoe pemeHue ypaBHEHHIT 1 CHCTEM
YpaBHEHUU.

9 KIIACC

Yuciaa v BbIYMCTIEHUS

PanvionanbHBIE ynCcIa, UPPALMOHATIBHBIC YKCIIA, KOHEYHBIC U OCCKOHEYHBIC ECATUYHBIC
npoOu. MHOXKECTBO JIEHCTBUTEIBHBIX YHCEN, JEHCTBHUTEIIbHBIC 4YHCIA KaK OCCKOHEYHBIC
JIecsITUYHble  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXXECTBOM
JIEMCTBUTENbHBIX YUCET U KOOPAUHATHOM MPSAMO.

CpaBHeHHE JEHCTBUTENBHBIX YHCEN, apupMETHUeCKue NEHCTBUS C ACHCTBUTEIHHBIMU
YHUCIaMHU.

Pa3mepbl O0OBEKTOB OKPYXKAIOIMIETO MHUPA, IJIUTENBHOCTh IMPOIECCOB B OKPYKAIOIIEM
MHpE.

[Tpubmmk€HHOE 3HAYEHHE BEIMYMHBI, TOYHOCTh NpuOmMmKeHus. OKpyrieHHe 4YHcel.
[Ipukuaka v orieHKa pe3yJIbTaTOB BBIYUCICHUM.

YpaBHeHHUS U HEPABEHCTBA

JIuneitnoe ypaBHeHue. Pemienue ypaBHEHHM, CBOIAIMXCS K JIMHEHHBIM.



KBanpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOAALIMXCA K  KBaJpaTHbBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHus ypaBHEHUH TPETbEd M 4YETBEPTOM CTENEHEH
Pa3I0KEHUEM HA MHOKHUTEIIN.

Pemenne  npoOHO-pallMOHANbHBIX  ypaBHEHUU.  PermieHme  TEKCTOBBIX  3a1ad
aIreOpanvIecKiuM METOJIOM.

VYpaBHeHHE C OBYMS NEpEeMEHHBIMH U ero rpa¢uk. PemeHune cucteM ABYX JTHHEWHBIX
YPAaBHEHUN C JByMs INEpEMEHHBIMH. PellleHne cucTeM ABYyX YpPaBHEHHH, OJHO M3 KOTOPBIX
JMHEWHOE, a pyroe — BTOpOH cremeHu. ['paduueckas MHTEpPIpETalns CUCTEMBbl YPaBHEHHUHU C
JBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 33714 aNTreOpanyecKuM CIIOCOOOM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PemieHue cucreM JIMHEMHBIX
HEpaBEHCTB ¢ OJHOW mnepeMmeHHOU. KBanparHble HepaBeHcTBa. ['paduueckas uHTEpHperanus
HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

OyHKIMNDYHKIUU

KBanparuunas ¢ynkius, e€ rpaduk u cpoiictBa. [lapabona, KoopauHATHI BEPUIMHBI
mapadoJIbl, 0Cb CHMMETPHUH TTapadOoJIbL.

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

Yucnossle 1ocie10BaTeIbHOCTUYHCI0BbIE OCTIEA0BATEILHOCTH M IIPOIPECCUH

[ToHATHE YMCIOBOM MOCIEAOBATENBHOCTH. 33JJaHUE TOCIEA0BATEIBHOCTH PEKYPPEHTHOM
dhopmyroit 1 popMyIoi N-TO WiIeHa.

Apugpmernueckass M reoMerpudeckas — mporpeccuu.  @opmynsl  N-ro 4ieHa
apuMETHUECKON U TEOMETPHUUECKON TPOTrPECCHil, CYMMBI TIEPBBIX N WICHOB.

N3obpaxenne 4ieHOB apu(PMETHUYECKOM W TEOMETPHUYECKOW MPOTpeccHuil TOYKaMH Ha
KOOPJIMHATHOM TJIOCKOCTH. JIMHEWHBIA U SKCIOHEHIHAIBHBIN poCT. CI0KHbIE MPOLEHTHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHHUS MpPOrpaMMbl ydeOHOTO Kypca «Anredpay
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBJIECHUEM HMHTEpeca K TPONIJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOIIEHHEM K JOCTHKEHHUSIM POCCHUHUCKHUX MATEMaTUKOB H POCCHUHCKOMN
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX W MPUKIATHBIX
chepax;

2) rpa:kIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peaju3alli €ro TMpas,
MPEACTABICHUEM O MAaTeMAaTHYeCKHMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IUYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPaXITAHCKOTO oOIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH{, 0CO3HAaHWEM BOXKHOCTH MOPATBHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTMBHOE Y4YacTHE€ B PELICHUH MPAKTUYECKUX 3a7ad MaTeMaTH4YeCKOMN
HaIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMAaTHUYECKOTO 00pa30BaHMUs Ha MPOTSKEHUH BCel
KU3HU JJIs1 YCHEIHON MpodecCHOHaNbHON JAEATENbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIMBUAYaJbHON TpaekTopuu oOpa3oBaHHUs H
KU3HEHHBIX TUIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTYeCcKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U 3CTETHYECKOMY BOCHIPHUSATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PELICHUN, PACCYKICHHUM, YMEHHUIO BUAECTh MaTeMaTHUYE€CKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIlle B JESITeIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4yHBIX IpeAcTaBlIeHHIl 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YeNOBEKa, MNPHUPOAbI U OOIIECTBA, MOHUMAaHUEM
MaTeMaTH4eCKOW HayKH Kak c(epbl 4eloBeuecKOW MAesTeNbHOCTH, ITaloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs1 Pa3BUTHUS LIMBUIIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MAaTEMaTUYECKOM
KyJIbTypOH Kak CpEACTBOM TMO3HaHUS MHpPA, OBJIAJICHUEM MPOCTEHIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, ¢GopMHpoOBaHHEe  KYJbTYPbl  310POBbS H
IMOIMOHAJIBHOIO 0JIArONoJIyYns:

FOTOBHOCTBIO TPUMEHATh MaTEMaTUYECKUE 3HAaHUS B MHTEPECax CBOErO 3/10POBbS,
BEJICHUS 3[I0POBOTO 00pa3a >KU3HM (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas Qusnyeckas aKTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBhIKa pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10TN4YeCKoe BOCIIUTAHHE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHWU Ul pelieHus 3amad B 001acTu
COXPaHHOCTH OKPYKAIOIIEH Cpenbl, IUIAHUPOBAHUS TNOCTYIKOB M OLEHKHM HX BO3MOXHBIX



HOCJICAACTBUI IJIsI OKPY)KAroLlel cpeabl, 0OCO3HAHUEM IJI00AJBHOTO XapaKTepa AKOJIOTHYECKUX
npo0JieM U MyTel UX PeleHHs;

8) amanTanus K M3MEHSIOMMMCH YCJIOBHSAM COIMAIBLHON M PUPOAHON Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBHSX HEONPEICIEHHOCTH, TMOBBIIICHUIO YPOBHS CBOCH
KOMIIETCHTHOCTH 4epe3 MPaKTHYCCKYIO JSSTEIbHOCTh, B TOM YHCIE YMEHHE YYUTBHCS Y IPYTUX
JrOJIeH, mpruoOpeTaTh B COBMECTHOM NESITEIbHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIUU W3
OTIBITA JIPYTHX;

HEOOXO0JMMOCTBIO B (POPMUPOBAHMH HOBBIX 3HAHHIA, B TOM YHCIIC (OPMYIHPOBATH HIICH,
MOHATHS, TUIMOTE3bl 00 OOBEKTAaX U SIBICHUSAX, B TOM YHCJIC PaHEe HEM3BECTHBIX, OCO3HABAThH
neUIHUTBI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IUTAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMi0, BOCIPHHUMATh CTPECCOBYIO
CUTYyaI[MI0 KaK BBI30B, TPEOYIOIIUII KOHTpPMEp, KOPPEKTHPOBATh NMPHUHUMAEMbIC DPEIICHHS U
JeNCTBHS, GOPMYITHPOBATh U OIICHUBATH PUCKH U MOCIIEACTBUS, (HPOPMHUPOBATH OIIBIT.



METAINIPEIMETHBIE PE3YJIBTATHI
Ilo3naBaTenbHBIC yHHBeEpPcadbHbIE YueOHbIE el CTBUSA

Ba3oBble joruyeckue neiicTBus:

® BEISIBIISITh M XaPaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKUH MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHHHA MEXKIY IMOHSATUSMH, (OPMYITHPOBATH OIMPEACICHUS ITOHSITHA,
yCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(UKammu, OCHOBAHUS ISt 0000IIeHUS
Y CPaBHCHHMSI, KPUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIIPHHUMATh, (OPMYITHPOBATH M TPEOOPA30OBBIBATH CYXKIACHHS: YTBEPIUTCIbHBIC WU
OTpHUIATEIIbHBIC, IMHUYHBIC, YACTHBIE W 00IINE, YCIIOBHEIC,

® BEISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MIPOTUBOPEUUS B (haKTax,
JAHHBIX, HAOJNIONECHUSX W YTBEPXKACHUSAX, TpEIaraTh KPUTCPUU IS BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

® JIcNIaTh BBIBOJIBI C HWCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKITIOYCHHUHA, YMO3AKITFOUCHUH 110 aHAJIOTHH;

® pa30MpaTh JI0KA3aTeIHLCTBA MATEMATHUICCKUX YTBEPKACHUN (TIPSMBIE W OT TIPOTHUBHOTO),
MTPOBOJIUTH CAMOCTOSTEIHHO HECJIOXKHBIE JI0KAa3aTehCTBA MATEeMAaTHYECKUX (DAKTOB,
BBICTPANBaTh apTyMEHTAINIO, PUBOJIATH MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH
cOOCTBEHHBIE PACCYKICHUS;

e BEIOMpaTh CMOCO0 pemieHus ydeOHOW 3amavyn (CpaBHUBATH HECKOJIHKO BapHAHTOB
pelieHus, BpIoUpaTh HanboJiee MOIXOASIIUN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX
KpUTEPHUEB).

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

®IICIIOJIb30BATh ~ BONPOCHI ~ KaK  MCCJIENOBATENIbCKMM ~ HMHCTPYMEHT  IMO3HAHMUS,
dhopmyaupoBaTh BOIIPOCHI, buKcupyromnme MMPOTHBOPEYHE, npobemy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE M JlaHHOe, (OpMHUpOBATh THUIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUI0, MHEHHE;

® [IPOBOJUTH IO CAaMOCTOSTEIBHO COCTABJICHHOMY IIJIaHY HECJIOXHBIM SKCIIEPUMEHT,
HEOOJBIIOE HCCIIEOBAHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOO0H;

® CaMOCTOSTENBHO (POpMYIHpOBaTH OOOOIIEHHS M BBIBOJBI 110 Pe3yIbTaTaM MPOBEAEHHOTO
HaOIO/ICHUS, UCCIIEeI0OBAaHUs, OLEHUBATh JOCTOBEPHOCThH IMOJYUYECHHBIX pPE3YJIbTaTOB,
BBIBOJIOB H 000OIIIEHHIA;

® [I[POTrHO3UPOBATH BO3MOKHOE Pa3BUTHE MpOIlecca, a TAK)KE BBIABUTaTh MPEINOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

PaGora ¢ undopmanmeii:

® BBISIBIISITH HEJJOCTATOYHOCTh M U30BITOYHOCTh MH(GOPMAIINH, TAaHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4H;

® BEIOWpATh, aHAIM3UPOBATH, CHUCTEMATH3UPOBATH M HUHTEPIPETUPOBATh WHGOPMAIUIO
Pa3IUYHBIX BUJIOB U (POPM MpEACTABICHUS;

¢ BEIOHMpaTh (OpMy MpeacTaBieHUss WHPOPMAIMU U WILTIOCTPUPOBATH pelIaeMble 3aadu
CcXeMaMu, AuarpaMMaMu, HHOU rpadukoi U MX KOMOUHAIIUSAMU;

® OIICHUBATh HAAEKHOCTh WH(POPMAIIUU 0 KPUTEPUSM, MPEUIOKEHHBIM YYUTEIIeM WU
chOpMyITUPOBAHHBIM CAMOCTOSITENBHO.



KoMMyHuKaTHBHBbIE YHHBepcaJIbHbIE YUeOHbIe JelicTBUA:
® BOCIIPUHUMATh M (POPMYIHpPOBATh CYXKIEHUS B COOTBETCTBHH C YCIOBUSIMH U LEISMHU
oOIIeHHus, SICHO, TOYHO, TPAaMOTHO BBIPAXXaTh CBOIO TOYKY 3pPEHHMS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHU 10 X0y PEIIeHUs 3aJauyi, KOMMEHTHPOBATh
IIOJy4EHHBIN pe3ynbTaT;
®B X0JIe OOCYK/IEHHs 33aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIAaeMOW TEMBI, IPOOIEMBI,
pemaeMoi  3aJayd, BBICKa3pIBaTh WJCH, HAICJIEHHbIE Ha TIOWCK pEIIeHHs,
COTIOCTABIATh CBOM CYXJACHHUS C CYXICHHUSAMHU JAPYIHX YYaCTHHKOB JIHAJIOTa,
oOHapyXUBaTh Pa3IMUMe U CXOJCTBO TO3UIUI, B KOPPEKTHOH (hopme hopMyInpoBaTh
pa3Horacusi, CBOU BO3PaKEHUS;
® [IPE/ICTABJIATh PEe3yJbTaThl PEIIEHUs 3aJaud, SKCIIEpUMEHTa, HCCIEIOBaHMs, MPOEKTa,
CaMOCTOSITEIIEHO BBIOMpATh (popMaT BBICTYIUICHHS C y4ETOM 3a/a4 MPE3CHTAIMH |
0COOEHHOCTEH ayIuTOpUH;
® IOHMMATh W HCIIOJIL30BATh PEUMYIIECTBA KOMAHAHON W WHIUBUAYaTIbHON paObOTHI TIPU
peleHny yaeOHbIX MaTeMaTHUECKUX 3a/1a4;
® IPUHUMATh II€Th COBMECTHOW IESTEIhHOCTH, TUIAHUPOBATH OPraHU3AIMI0 COBMECTHOMN
paboThl, pacmpenensaTh BUIb padOT, JOTOBApPHBATHCA, OOCYXIATh MPOIECC U
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHUX JTFOJICH;
® y4acTBOBATh B IPYNIOBBIX (opmax paboThl (00Cyk1eHUsI, 0OMEH MHEHUSMH, MO3TOBBIE
IITYpMBl W JAPYTHE), BBINOJIHATH CBOIO YacTh pPa0OTBI M KOOPAWHUPOBATH CBOU
JEWCTBUS C IPYTUMU YWICHAMU KOMaH/IbI, OI[CHWBATh KA4e€CTBO CBOETO BKJIA/Ia B OOIINI
MPOJIYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBUSL.
PeryasiTuBHble YHHBepPCaJbHbIe YUeOHbIe 1elCTBHS
Camoopranuszanms:
® CaMOCTOSITEIbHO COCTaBIIATh IUJIaH, aNTOPUTM pEIIeHUs 3aJayd (WM €ero 4acTb),
BBIOMpATh CMOCOO perieHuss C Yy4€TOM HMEIOIMIMXCA PECYpcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHUpPOBaTh U KOPPEKTHPOBATh BapUaHThl PELICHUN C y4ETOM
HOBOM HHpOpMaLIUU.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
®BIIAJIETh CHOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpollecca U pe3yibTaTa pelieHus
MaTeMaTH4eCcKOM 3aauu;
® [IpEe/IBUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3ZHUKHYTHh IMpPH PELICHUU 3aJlauid, BHOCHUTH
KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, HAWIECHHBIX OLIHOOK,
BBISIBIICHHBIX TPYJHOCTEH;
® OIICHUBATh COOTBETCTBHE pe3yJbTaTa JAEATEIbHOCTH IMOCTABICHHOW LIEIH M YCIOBUSM,
OOBSACHATh TMPHUYMUHBI JOCTHDKEHUS WM HEJOCTIDKCHUS IIeNM, HaXOAWTh OIIHOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.



NPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenuss B 7 KJjacce OOydalOUIMICA TOJYYUT CIEAYIOIIUE HpPEIMETHBIC
pe3yabTaThl:

Yuciia ¥ BbIYMCICHUS

BbinosiHATh, couerass YCTHbIE W HHCbMEHHbIE NPUEMBI, apu(pMETHUYECKUE AECUCTBUS C
paloHaIbHBIMU YHCIIAMHU.

Haxonuth 3HaueHHs YHCIOBBIX BBIPRKEHUN, NPUMEHATh pPa3sHOOOpa3HblE CIOCOOBI U
NpUEMBl BBIYMCICHHUS 3HAYEHUH JPOOHBIX BBIPAKEHUMN, COJEp)KAIIMX OOBIKHOBEHHbIE U
JECSITUUHBIE TPOOH.

[lepexonuTe OT oAHOM (hopMBbI 3amucu uucen K Apyroi (mpeoOpa3oBbIBaTh JAECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBaTh U YIOPSAJOUMBATH PALlMOHAIIbHBIE YUCIA.

Oxpyriarh yucna.

BbINONHATE NPUKUIKY U OLIEHKY pe3ysbTaTa BBIYMCIEHUHM, OLIEHKY 3HAUE€HUN YUCIIOBBIX
BbIpa)KE€HUH. BBIMONHATE JEMCTBUS CO CTENIEHAMU C HATYpaJIbHBIMU MOKA3aTEISIMHU.

[IpuMeHsTh IPU3HAKY JEIUMOCTH, Pa3iokKeHHe Ha MHOKUTEIHN HaTypaJlbHbIX YHCEI.

PemaTth mpakTHKO-OPHMEHTHPOBAHHBIE 3aJaud, CBSI3aHHBIE C OTHOIIEHHWEM BEJIUYHH,
MIPOMOPLIMOHAIBHOCTHIO BEJIMYNH, IPOLEHTaMH, HHTEPIPETUPOBATH PE3yJbTaThl pelIeHUs 3a7a4
¢ y4€TOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU paccCMaTpUBAaEMBIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHU s

Hcnonp3oBatk anredpanyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOCHHS y4eOHOTO MaTepHaa.

HaxonuTh 3HaueHnst OyKBEHHBIX BBIPAKEHUM IIPU 33aHHBIX 3HAUCHUSIX IEPEMEHHBIX.

BeimonHATe npeoOpa3oBaHus LIEI0r0 BbIPAKEHUSI B MHOTOWIEH MPUBEACHUEM M0JI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE yMHOXEHHME OJHOWIEHAa Ha MHOTOWIEH M MHOIOWieHa Ha MHOTOYJIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMbI M KBaJipaTa pa3HOCTH.

Ocy1ecTBIATh Pa3ioKeHHE MHOTOWIEHOB Ha MHOMKHUTEIU C IOMOLIbIO BBIHECEHHUS 3a
CKOOKH OOIIero MHOKUTENS, TPYNIUPOBKH claraeéMbIX, IpUMeHEeHUs (GopMysl COKpaléHHOTro
YMHOXEHHUS.

[IpumensaTh npeoOpa3oBaHUsI MHOTOYIEHOB Ui pELIEHHs Ppa3IuyHbIX 33734 U3
MaTeMAaTUKHU, CMEXHbIX IIPEAMETOB, U3 PEeaTbHOI IPAKTUKH.

Hcnonb3oBaTh CBONCTBA CTENEHEN C HATypaJbHBIMH MOKa3aTeIsIMH Ul IpeoOpa3oBaHUs
BBIPaXKCHUM.

YpaBHeHus 1 HEPABEHCTBA

Pemarp nuHeliHblE ypaBHEHHUs C OJHOM IEPEMEHHOW, NMPUMEHs MpaBUia Iepexoja OT
HCXOJHOTO YypaBHEHUS K DPABHOCUIBHOMY eMy. I[IpoBepsATh, SBISETCS U YUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduyeckre METOAbl PH PEeIIEHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.

[TonGupats npuMepsl ap Yucell, SIBISIOUUXCS pelIeHueM JIHHEHHOTO YPaBHEHHUS C IBYMsI
IIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOrOo ypaBHEHHUS C JIBYMS
NepeMEHHBIMH, MOJIb3YACh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHMUS.



Pematps cucrembl ABYX JIMHEHHBIX ypaBHEHMH C JByMs II€PEMEHHBIMH, B TOM 4YHCIIE
rpaduuecKu.

CocraBiaTh M pemarh JUHEHMHOE ypaBHEHUE WJIM CHUCTEMY JMHEMHBIX YpPaBHEHHMH IO
YCIOBUIO 33Jlaud, HWHTEPIPETHUPOBAaTh B COOTBETCTBMM C KOHTEKCTOM 3a/adyM IOJIY4YEHHBII
pe3ynbTart.

D yHKUUHA

N3o00paxkxaTp Ha KOOPAWHATHOM TPSAMOM TOYKH, COOTBETCTBYIOIIHE 3aJlaHHBIM
KOOpJAMHATaM, Jy4Hd, OTpPE3KH, WHTEpBalbl, 3alUChIBaTh 4YMCJIOBBIE IPOMEXKYTKH Ha
IreOpanvdecKoM SI3bIKE.

OtmeuaTh B KOOPJMHATHOM IJIOCKOCTHM TOYKM IO 33JaHHBIM KOOpAWHATaM, CTPOUTH
rpaduxu muHeRHbIX QyHKUUN. CTpouTh rpaduk GyHKIMHN Y = [X|.

OnuceiBaTh € TNOMOIIBIO (PYHKIUN M3BECTHBIE 3aBUCHUMOCTH MEXAY BEIMYMHAMMU:
CKOPOCTb, BpeMs, PAacCTOSIHHE, II€Ha, KOJMYECTBO, CTOMMOCTb, MPOU3BOJUTENBHOCTb, BpeMS,
00BEM paboTHI.

Haxouts 3HaueHne (pyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpadudeckuid crocod MpenCcTaBlICHUS W aHadu3a WHQPOpPMAIUW, WU3BJIEKATh U
MHTEPIPETUPOBATH HHPOPMAIIHNIO U3 TpaUKOB peaTbHBIX MPOIECCOB U 3aBUCHMOCTEH.

K konmy oOydenuss B 8 kJacce oOydarOmMiiCsS TMOTYYUT CIACAYIOMHUE TPEIMETHBIC
pe3yIbTaThl:

Yucia u BIYUCTICHUS

Hcnonb3oBaTh HauyalbHbIE MPEICTaBICHHUS O MHOXECTBE ACWCTBUTEIbHBIX YHCEN IS
CpPaBHEHHMsI, OKPYIJCHHUS M BBIYMCICHUH, HM300paxaTh AEHCTBUTEIbHBIE 4YMCIAa TOYKAMH Ha
KOOPJIMHATHOM MPSIMOMA.

[IpumeHsaTh TOHATHE apuU(PMETHYECKOro KBAJAPATHOTO KOPHS, HAXOIUTh KBaJApaTHbBIC
KOPHH, UCIIOJIb3YS MPU HEOOXOIUMOCTH KaJbKYJISATOP, BBIIOIHATH MpeoOpa3oBaHusl BbIpaKEHUH,
coJIeprKalluX KBaJIpaTHbIe KOPHU, UCTIONb3Yys CBONCTBA KOPHEH.

Hcnonb3oBath 3amucu OONBIIMX W MaJbIX YHMCETI C MOMOUIBIO ACCATUYHBIX IpoOei u
creneHel yucna 10.

Anredpanyeckue BbIpasKeHUsI

[IpuMeHSATh MOHSTHE CTENEHH C LEeJbIM IOKa3aTelieM, BBIMOJHATH MPeoOpazoBaHuUs
BBIPAKEHUH, COAepKAIUX CTEIIEHU C LIEJIbIM MOKa3aTeJIeM.

BbINONHATE TOXKAECTBEHHbIE MPEOOpa30BaHUs PALMOHAIBHBIX BBIPAXKEHUHA Ha OCHOBE
MpaBWJI JCHCTBUI HAJl MHOTOWIEHAMU U alreOpandecKuMu JpoOsiMH.

PacknaapiBaTh KBapaTHBIN TPEXUICH HA MHOKUTEIH.

[IpumensaTh mpeoOpa3oBaHUs BBIPAKEHUNM [ pEHICHUS pa3IM4yHBIX 3a1ad U3
MaTeMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM MPAKTHUKU.

YpaBHeHus 1 HEPABEHCTBA

Pemats nuHeliHble, KBaApaTHbIC YPAaBHEHUS U PallMOHAIIbHBIC YPAaBHEHUS, CBOJAAIIUECS K
HUM, CUCTEMBI ABYX YPAaBHEHUH C ABYMs IEPEMEHHBIMH.

IIpoBoauTh NMpoCTENIINE UCCIEN0BAHNS YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM UYHCIE C
MpUMEHEHHEeM Trpapuueckux MpeacTaBieHnil (yCcTaHaBIMBaTh, HMEET I YpaBHEHHUE WIIU
crcTeMa YpaBHEHHH pelieHus, eClii UMEET, TO CKOJIBKO, U IIPoYee).

[lepexoauTe OT clOBeCHOW (GOPMYIUPOBKM 3a7add K €€ anreOpandeckoid MoAenu ¢
MIOMOIIBI0 COCTaBJICHHS YPAaBHEHHUsS WJIM CHCTEMbl YypaBHEHUH, WHTEPIPETHUPOBaTh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4Ml MOJIy4EHHBIN pe3yNbTar.



[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKH, PEIIATh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEPEMEHHON M HMX CHCTEMBI, JaBaTh TIpa(UyecKyl HWILTIOCTPAIHIO
MHO>KECTBA PELLICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[lonumatb ¥  UCHOJB30BaTh  (PYHKIMOHAJIBHBIE MOHATUS U S3bIK  (TEPMUHBL,
CHMBOJIMYECKHE 0003HAYEHUs), OINpPENeNATh 3HaueHHWe (QYHKIUHM IO 3HAUYCHHIO apryMEHTa,
OTIpEeNIeNATh CBOMCTBA PYHKIMHU 10 €€ rpaduKy.

CtpouTts rpaduku eMeHTapHbIX GYHKIUH BUIA:

y = k/x, y = x2, y = X3,y = |x|, y = VX, onuceIBaTh CBOMCTBA YHCIOBON (GYHKIMHK MO €&
rpaduKy.

K koHmy oOydyenuss B 9 kJacce oOydarOIMICS TMOTYYUT CIEAYIOIIUE TPEIMETHBIC
pe3yabTaThl:

Yucia v BbIYMCICHUS

CpaBHUBaTh U YIOPSAI0UYMBATH PallMOHAIbHBIE U UPPALIMOHAIIBHBIE YUCIIA.

BoinonHATe apudmeTrueckue IEHCTBUS C pallMOHAIBHBIMU YHCIIAMH, COUYETasl YCTHbIE U
MMCbMEHHBIE TPUEMBI, BBITIOJIHATH BHIUMCICHUSI C UPPALIMOHATIBLHBIMU YHCTIAMHU.

Haxonuth 3HaueHus cTeneHel ¢ LeNbIMU MMOKa3aTels MU U KOPHEH, BBIUMCIATh 3HAUCHUS
YHCIIOBBIX BBIPAXKEHHH.

OxpyriaTh [eHCTBUTENbHBIE YMCIIA, BBIMOJHATH NPUKUIKY pe3yjibTaTa BBIYHCICHUH,
OIIEHKY YHCJIOBBIX BBIPAKEHHI.

YpaBHeHUsS] M HEPABEHCTBA

Pemate snuHelHble M KBaJpaTHbIC YPABHEHUS, YPAaBHEHMs, CBOJSIIMECS K HHUM,
npocTeiire JpoOHO-pallMOHAIbHbIC YPAaBHEHMSL.

Pemare cuctemsl AByX JIMHEHHBIX YPaBHEHUH € JBYMs NEPEMEHHBIMU M CUCTEMBI JIBYX
YPaBHEHMH, B KOTOPBIX OJJHO YPAaBHEHHE HE SIBIISIETCS IMHEHHBIM.

Pemate TekcToBBIE 3ajauM  anreOpandeckUM CIIOCOOOM C IOMOILBIO COCTaBJIEHUS
YPaBHEHMsI UJIM CUCTEMBI IBYX YPaBHEHHH C ABYMsI IEPEMEHHBIMU.

[IpoBoanTh MpocTeiie uccae0BaHusl YpaBHEHUH U CUCTEM YpaBHEHMH, B TOM 4HCIE C
IpUMEHEHHEM TIpadUUecKux MpeicTaBlIeHUil (ycTaHaBIMBAaTh, MMEET JM YpaBHEHUE WIU
cucTeMa ypaBHEHUH pelieHus, €Clii UMEET, TO CKOJIBKO, U IIPOYee).

Pemare nuHeliHbIE HEpPAaBEHCTBA, KBaJpaTHblE HEPABEHCTBA, M300paXkaTb peLICHHE
HEpaBEHCTB HA YUCJIOBOM MPSIMOM, 3aIIMCBIBATh PEILIEHUE C TIOMOLIBIO0 CUMBOJIOB.

Pemate cuctembl JMHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIONIUE
KBaJ[paTHOE HEPAaBEHCTBO, M300pakaTh PEIIEHUE CUCTEMbl HEPABEHCTB HA YHCIOBOM HPAMOIA,
3aIUCBIBATH PEIICHUE C IOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA IIPU PEIICHUH Pa3IMYHbIX 33/au.

DyHKUUH

Pacnio3HaBate (yHKIIMHM H3y4eHHBIX BUJIOB. [IoKa3bIBaTh CXeMaTHYECKU PACIIOJIOKEHHE HA

KOOPIUHATHOM MI0CKOCTH rpadukoB GyHkui Buma: Y = kx, y =kx + b,y = k/x, y = ax2 + bx +
c,y=x3,y= VX, y = |X|, B 3aBUCHMOCTH OT 3Ha4eHHU# KO3()(DHUIIMEHTOB, OMUCHIBATH CBONCTBA

(b yHKIIHIA.

Ctpouth W M300pakaTh CXeMAaTHUECKU TpapUKH KBAJPATHUHBIX (DYHKIMI, OMUCHIBATH
CBOMCTBA KBaJApaTUYHBIX (PYHKIUN MO UX TpauKam.



Pacno3naBare  kBagpatnyHyro (QyHKOHIO 10  (opmyne, NPUBOAUTH  MPHUMEPHI
KBaJPaTHYHBIX QYHKIUI U3 peabHON )KU3HU, PU3UKH, TEOMETPUH.

Yucii0BbIe 0CJI€10BATEILHOCTH U NPOrPECCUH

Pacnio3naBate apu(MeTHUECKyt0 U TeOMETPUYECKYI0 POTPECCUU TIPH Pa3HBIX CIIOCOOaX
3a1aHusl.

BEINONHATE BBIYMCICHHUS C HCIOJB30BAaHHEM (OPMYN N-TO WieHa apu(PMETHYeCKOH U
F€OMETPUYECKON MTPOTrPECCUM, CYMMBI ITEPBBIX N YICHOB.

N300pakaTh WIEHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHON TIOCKOCTH.

Pemrate 3amaum, CBA3aHHBIE C YUCIOBBIMHU IOCIEA0BATEIBHOCTAMH, B TOM YHUCIE 33]1a4U
U3 peaJbHOM KU3HU (C MCIIOJIb30BAaHUEM KaJIbKYISITOPA, UPPOBBIX TEXHOJIOTHIA).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 Yucna v BeIUKMCICHUS. PalinoHaIbHEBIC o5 1 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIrCOPAHICCKHE BIpaXCHHA https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥PaBHCHILA 1 HEPABEHCTBA 0 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAHMHATEI H rpaguicH. OyHiLHH https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tosropenne i obobwmenne 0 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 5 0



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 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [IOK
1 q .K 1
ncia v BeranciaeHus. KBaapaTtHele KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Berarciienns. CTeTneHb ¢ eJTbIM 7 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHHUSL. 5 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKEeHHUSL. 15 1 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O . 5
YHIUHH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 O 4 9
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 606 6 1
OBTOPCHHE 1 GLODIEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0



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 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Uucna v Beruncienus. JleicTBUTENbHBIE 9 0 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
3 VpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 b .H 16 1
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1
S https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YwucnoBsie MOCIIEI0BATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Anre6pa, 9 xinacc: Mopakosud A.T'., Cemenos I1.B.; A.I'., Anexcanapona
AL, Mumyctuna T.H. u apyrue; noxn penakuuein Mopakosnua A.I'.Mocksa:
ITpocsenienne.2022

2. Anrebpa, 8 kiacc: MaxkaperueB H.1O., Muniok H.I'.; u npyrue; nox
penakuueit TenskoBckoro C.A.Mocksa: [Ipoceemenne.2022

3. Anre6pa, 7 kiacc: MaxkaperaeB H.1O., Munmtok H.I'.; u npyrue; nox
penakuueit TensikoBckoro C.A., Mocksa: [Ipocsenienne.2022

ITpocsemienue.2022

METOJINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Marepuansr @UITU

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

bubmuoreka [IOK  https://m.edsoo.ru/7f419d08


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




