IHHOACHUTEJIBHASA 3ATINCKA

AnreOpa sIBIsIeTCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
O6eCHe‘IHBaeT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMaHUTApHOT'O
[IUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOJIOIDKEHUSI 00pa30BaHMsI M B TIOBCEHEBHOM KU3HHU.
Pa3Butne y oOywarouuxcs Hay4yHbIX IPEICTaBICHUM O TMPOUCXOXKIEHUU U CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocodbe OTpaKEHUS MaTEeMAaTHYEeCKOM HAayKOW SBJICHUH U
MPOIIECCOB B NPUPOAEC M OOLIeCTBE, POJIM MATeMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
[IO3HAHUU U B IPAKTHKE CIOCOOCTBYET (POPMHUPOBAHMIO HAYyYHOTO MHPOBO33PEHMSI U KAayeCTB
MBIIIUICHUS, HEOOXOAUMBIX JJI aJanTalud B COBPEMEHHOM HH(poBoM olmiecTBe. N3ydueHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HAOI0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIJICHHA, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBAaTL CBOU
NeUCTBUS U BBIBOJBI, GOpMYIHpOBaTh yrBepxkAcHUs. OcBOoeHHE Kypca anreOpbl oOecrieuuBaeT
Pa3BUTHUC JIOTUYCCKOTO MBIIIJICHUSA O6yanOHIHXC$IZ OHM HCIOJIB3YIOT OCAYKTHBHBIC U
WHAYKTHBHBIE pacCyXAeHusi, 0000IeHne U KOHKPETU3alnio, a0CTparupoBaHHe W aHAJOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OO0BEM CaMOCTOSTEIHLHOW JIESTEIBHOCTH
oOyJaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE pelIeHWe 3ahad  SBISIETCS — peanu3anueit
ACATCIIBHOCTHOI'O MpHUHIWIIA 06y’~I€HI/I$I.

B crpykrype mnporpammbel yueGHOro Kypca «Aunredpa» Ui OCHOBHOTO OOIIEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOqHUecKre JMHUHN: «Yucma u
BEIUMCIICHUS», «AJNTreOpandeckue BBIPAKCHU», «YpPaBHEHHS W HEPaBEHCTBa», «DYHKIUWY.
Kaxxmas U3 3THX copepkaTeIbHO-METOMUECKIX JIMHUIM pa3BUBACTCS Ha MPOTSHKECHUH TPEX JIET
W3yUYEeHHsI Kypca, B3aMMOJICHCTBYS C IPYTHMMH €T0 JIMHUSAMH. B Xo1e nzydenus ydeOHOTo Kypca
00yJaroImuMCcs TPUXOAUTCS JIOTUIECKH PACcCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
S36IK. B CBSI3M ¢ 3THIM B IpOrpaMMy yueOHOTO Kypca «AnreOpay BKIIOYEHBI HEKOTOPBIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTHYecKOro oOpa3oBaHUs W
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYEeCKOTO
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 Ui MOBCEIHEBHOW XM3HH. Pa3BUTHE MOHATHS O YHCJIC Ha YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs CBSI3aHO C PAIMOHAJIBHBIMH U MPPALUOHATIBHBIMUA YHCIIAMHU,
(dbopMuUpOBaHHEM MPEICTABICHHUIA O JEHCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YHCIOBOM
JMHHUH OTHECEHO K CpeiHeMY 00I1IeMy 00pa30BaHuIo.

Conepkanue JBYX aireOpanuecKuX JIMHUH — «AlreOpandyeckue BBIPRKCHUSD» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHUIO Y  OOyYarOIIMXCS
MaTeMaTH4YecKoro armmapara, HeoOXOJUMOTO Ui pelIeHMs 3aJad MaTeMaTHKH, CMEXKHBIX
NPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHUs
y4eOHBIN ~ Marepuan TpPYNNHPYETCs  BOKPYT  pAallMOHANBHBIX  BBIpAXKEHHH.  Anredpa
JIEMOHCTPUPYET 3HAYCHUE MAaTEMaTHKH Kak SI3bIKa JUIS MOCTPOCHHSI MaTeMaTHYeCKuX MOJeseH,
OTIMCaHUS TPOIIECCOB U SBICHUI peabHOro Mupa. B 3amaun oOydeHus anredpe BXOAAT TAKKe
najbHeHIee pPa3BUTHE AaJTOPHTMUYECKOTO MBIIIICHUS, HEOOXOJMMOro, B YaCTHOCTH, IS
OCBOCHHUS Kypca HH(POpPMATUKH, ¥ OBJAJCHUEC HaBBIKAMH JIEIYKTUBHBIX PACCYXKICHHM.



[IpeoOpazoBanre CHMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpPaXKEHUS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxannie  (QyHKIMOHATBHO-TpAQUYECKOW  JIMHUM  HAIEICHO HAa  IOJIyYeHHUE
00yJaroNMMUCs 3HAHUH 0 QYHKIMAX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJETH ISl OTICAHUS
M HCCIEJOBAHUS Pa3HOOOPa3HBIX IMPOIIECCOB M SBJICHUN B Ipupojae u odbmectBe. V3yuenue
Marepuaiga CIOCOOCTBYET pPa3BUTHIO y OOYUYaIOIIMXCSA YMEHHS HCIIOJIb30BaTh pPa3judHbIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJl B (DOpMHpOBAHHUE MIPEICTABICHUA O POJIM MAaTEMATHKH B Pa3BUTUU [HBHIN3AIIUN
Y KYJIbTYPBI.

CormacHo y4yeOHOMY TuTaHy B 7-9 Kiaccax u3ydaeTcss y4eOHBIM Kypc «Anrebpay,
KOTOPBIH BKIIFOYAET CIIEAYIOIINE OCHOBHBIE PAa3leNlbl colepyKaHus: «Uuciaa W BBIYHACICHUS,
«AnredpanyecKue BRIPAKEHUS», «YpaBHEHUS U HEPABEHCTBAY, « DYHKITUN.

Ha u3yuenue yue6HOTro Kypca «Anredpa» orBoautcs 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).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Yuciia ¥ BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEeX0] OT OMHOW (opMBI 3amucHu apobeit K
npyroi. IloHsATHE palMOHAIBLHOIO YMCIIA, 3alMCh, CPABHEHUE, YIOPAJOUMBAHUE PALMOHAIBHBIX
grcen. ApudMeTHUeCKue EHCTBUS ¢ pallMOHAIBHBIME YHCIaMH. Pemienue 3amad u3 peaabHOR
IIPaKTUKU Ha YacTH, Ha APOOU.

CreneHp ¢ HaTypaJbHBIM IOKa3aTelIeM: OIpEJeleHUE, NpeoOpa3oBaHUE BBIPAKEHUN Ha
OCHOBE OTpe/ieNIeHus], 3aich 00bIIUX ynceln. [IpoeHTsl, 3anKch NPOLEHTOB B BUIE IPOOH U
IpoOu B BUJE MPOLEHTOB. TpU OCHOBHBIE 331a4d HAa MPOLIEHTHI, PEIIEHUE 3a/lad U3 pealbHOM
MIPaKTUKH.

[IpumeHeHne NpU3HAKOB JAETUMOCTH, PA3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

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

Auiredpanyeckue BbIpaKeHUs!

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUs C MEepeMEHHOM. JlomycTUMBblE 3HA4YEeHMS
nepeMeHHbIX. [IpeacTaBieHue 3aBUCUMOCTHM MEXKIY BeIWYMHAMH B BHAE (POPMYIIbL.
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPAXKEHUI, TOKJIECTBEHHO paBHbIE
BBIpA)KEHUS, MpaBWa MpeoOpa3oBaHusl CyMM M MPOW3BEIEHUH, MpaBHiia PaCKPbITUS CKOOOK U
MIPUBEACHUS MTOJOOHBIX ClIaraeMbiX.

CBoOMiCTBa CTENIEHU C HATYPaJIbHBIM IOKA3aTEIIEM.

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

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHe, KOpEeHb YpaBHEHUs, IIpaBUiia IpeoOpa3oBaHMs YpaBHEHUS, PABHOCHIIBHOCTh
YpaBHEHUU.

JluHeitHoe ypaBHEHHUE C OJHOW IMEPEMEHHOM, YHUCIO KOpPHEW JMHEMHOro ypaBHEHUS,
peleHre JUHEHHbIX ypaBHeHUM. CocTaBiieHHME ypaBHEHUM IO YCIOBHIO 3ajauu. Perienue
TEKCTOBBIX 33Jjau C [IOMOIIbIO YPAaBHEHUH.

JIuHeliHOe ypaBHEHME C JBYMs NEpeMEHHbIMHU U ero rpaguk. Cucrema JByX JMHEHHBIX
ypaBHEHUH € JByMs INepeMeHHbIMH. PeleHue cucrteM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
ITpumeps! pelieHus TEKCTOBBIX 33aJau C MOMOIIbIO CUCTEM YPaBHEHUH.

DyHKUUH

Koopaunata Touku Ha mnpsimoil. UucioBble NMpoMEXYyTKU. PaccrosiHue Mexay AByMs
TOYKAMU KOOPJMHATHOU MPSAMOIL.

[IpsimoyronbHast cucrema koopauHat, ocu OX u Oy. Abcuucca M opauHaTa TOYKHU Ha
KoOpAMHATHOM TmuiockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMmocTei. [lonstue ¢ynkumuu. I'padpuk Pyaknun. CpoiicTBa  (QyHKIMA.
JIuneitnas ¢ynkuus, e€ rpapuk. I'padux dynkumun y = |X|. ['paduyeckoe pelieHne JTUHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUM.



8 KJIACC

Yuciaa ¥ BEIYMCICHUS

KBangpatusiii kopenb u3 uncia. [lonarue o0 wuppanuoHanbHOM uyucie. JlecsTuyHble
NpUOIMKEHNUS UPPAMOHATIBHBIX uncesl. CBOICTBA apu(METHIECKUX KBAJIPATHBIX KOPHEH U MX
IIPUMEHEHHE K MNpeoOpa30BaHUIO YHMCIIOBBIX BBIPAKEHUM M BBIYUCIECHUSAM. JlelicTBUTEIbHBIE
qucia.

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

Aaredpanyeckue BbIpaKeHHs

KBanpatHblil TpE€XusieH, pa3ioKeHUe KBaJPaTHOTO TPEXWIEHA HA MHOKHUTEIIH.

AnrebOpandeckas apo6b. OCHOBHOE CBOWMCTBO anreOpanueckoi napoou. CroxxeHue,
BBIUMTAHUE, YMHOXKEHUE, JieJieHue anreOpanueckux apoOei. PanuoHanbHble BBIpaXXEHUS U HX
npeoOpa3oBaHHUe.

YpaBHeHusI U HepaBeHCTBA

KBanpartHoe ypaBHeHue, (opmyna KopHEH KBajapaTHOrO ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHM, cBoadmuxcsd K JHMHEMHBIM W KBaapaTHbIM. [Ipocreiimme npoGHO-
paloHaIbHbIe ypaBHEHUS.

I'padmueckas uHTEpHpeTanys ypaBHEHUN C JABYMs MEPEMEHHBIMHU M CHCTEM JIMHEWHBIX
YpPAaBHEHUN C JBYMs IE€peMEHHBIMHU. [Iprmepsl pemeHns CUCTeM HEIWHEHMHBIX YPaBHEHHM C
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a71a4 areOpanyecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA W MX CBoMcTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEWHBIE HEpaBEHCTBA € OJHOM TmepeMeHHOW. Cucremsbl
JINHEMHBIX HEPABEHCTB C OJIHOU MEPEMEHHOM.

D yHKUUHA

[Tonsitne ¢ynkuuu. OGnacTe onpeneneHuss 1 MHOXKECTBO 3HaueHu# (yHkuu. CrnocoObl
3aaHusl QyHKITUH.

I'padux dyakumm. Yrenue cpoiictB (yHkuum mo e€ rpaduxy. [Ipumepsr rpaduxon
(GYHKIHH, OTpaXKaroX peaabHbIe MTPOLECCHI.

OYHKIMH, ONMUCHIBAIOIINE MPSAMYI0O U OOpPaTHYIO MPOMOPLHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxn. OyHkmun Y = X2, Y = X3, ¥ = VX, y=|x|. ['padudeckoe pemeHue ypaBHEHHIT 1 CHCTEM
YPaBHEHUM.

9 KJIACC

Yuciaa v BbIYMCTIEHUS

PanmonanbHble yKcna, upparioHaIbHbIE YUCIA, KOHEYHbIE U OECKOHEYHBIE JECATUYHBIC
npobu. MHOXECTBO JEHCTBUTENBHBIX 4YHUCEN, JACUCTBUTENbHBIE YHCIA KaK OECKOHEYHbBIE
JIecsITUYHbIe  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXXECTBOM
JEACTBUTEIIBHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHeHHE JEHCTBUTENBHBIX 4YHCEN, apupMeTHUeCKue NEHCTBUS C ACHCTBUTEIBHBIMU
YHUCIaMHU.

Pa3mepbl 0OBEKTOB OKPYKAIOMIETO MHPA, ATUTEILHOCTH TMPOIECCOB B OKPYKAKOIIEM
MHpE.



[TpubnmxénHoe 3HAYEHHWE BEIUYMHBI, TOYHOCTh NpHOMIKeHHs. OKpyriieHue 4Yuced.
IIpuknaka v OLlEHKa pe3yabTaTOB BHIYMCIICHUM.

YpaBHeHUsI 1 HEPABEHCTBA

JInneiiHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIUXCS K JIMHEHHBIM.

KBanparHoe ypaBHeHue. PeuieHue ypaBHEHMH, CBOAAIIUMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHuss ypaBHEHUH TPETbEd M 4YETBEPTOM CTENEHEH
Pa3IoKEHUEM HAa MHOKHTEIIN.

Pemenue  npoOHO-palMOHANBHBIX  yYpaBHCHWU.  PemieHWe  TEKCTOBBIX  3amad
aIreOpanvIecKiuM METOJIOM.

VYpaBHeHHE C OBYMS MEpPEeMEHHBIMH U ero rpaduk. Pemenuwe cucteMm ABYX JTHMHEHHBIX
YpaBHEHUH € JBYMsI NepeMeHHbIMU. PerieHue cuctem ABYX YpaBHEHMM, OJHO U3 KOTOPBIX
JUHEHoe, a Ipyroe — BTOpOil cTeneHu. I'paduueckas MHTEpHpeTalus CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a71a4 alreOpanyeckuM CrIocoOoM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHENMHBIX HEPABEHCTB C OJHOM NEpPEMEHHOW. PemieHue cucreM JHMHEMHBIX
HEpaBeHCTB ¢ oJHOW mnepeMmeHHOU. KBanparnolie HepaBeHcTBa. ['paduueckas uHTEpmperanus
HEPAaBEHCTB M CUCTEM HEPABEHCTB C JIBYMsI [IEpEMEHHBIMH.

LORIIN1700

Ksagparnunas ¢ynkmus, e€ rpadpuk um cBoiictBa. [lapabosia, KOOpAWHATHI BEPIIUHBI
mapadoJIbl, 0Cb CHMMETPHUH TTapadOoJIbL.

Ipaduku byrximit: ¥ = kx, y = kx + b, y = k/x, y = x3, y =X, y = [X u ux cBoiicTsa.

Yucii0Bble N0CJAEA0BATEIBHOCTH U NPOIPECCHH

[ToHsiTHE YMCIOBOU MOCIENOBATEILHOCTH. 3a/IaHUE MOCIIEI0OBATEILHOCTH PEKYPPEHTHOM
dhopmyroit 1 popMysoi N-TO YIeHa.

Apudmernueckas U reomerpuyeckas — nporpeccur.  Dopmynsl  N-ro  uieHa
apu(MeTHyecKoil 1 reOMeTPUUECKOM MPOrpeccuii, CyMMBI MEPBBIX N YJICHOB.

N3o00paxkenue 4ieHOB apu(METHUECKOH U TEOMETPUYECKOM MpOTrpeccHil TOukKaMu Ha
KOOPAMHATHOW MJIOCKOCTH. JIMHEWHBIN U 3KCIOHEHIUANbHBIA pOCT. CII0KHBIE TPOLICHTHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHHUS MPOrpaMMbl ydeOHOTO Kypca «Anredpar
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBJICHUEM HMHTEpeca K TMPOLUJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LICHHOCTHBIM OTHOILIEHHEM K JIOCTHKECHHUSIM POCCHMUCKMX MAaTE€MaTHKOB M POCCUUCKOU
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peau3alid €ro Ipas.,
MPEACTABICHUEM O MAaTeMaTHYEeCKUX OCHOBaX (PYHKIIMOHUPOBAHHS PA3UYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPaXITAHCKOTO 0OIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPAJTbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW HAa aKTHBHOE y4acCTHE B PEIICHUU MPAKTHYCCKUX 3a7a4 MaTeMaTHYECKON
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMAaTHYE€CKOTO 00Opa30BaHUs Ha MPOTSHKEHUN BCEH
KU3HU JJIS1 YCHEIHON NMpo¢ecCUOHANbHON AEITEIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIMBUAYAJbHON TpaekTopuu oOpa3oBaHHUs H
YKU3HEHHBIX TUIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTYeCcKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY W 3CTETUYECKOMY BOCHIPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUN, PACCYKICHHUM, YMEHHUIO BUAETh MaTeMaTHUYE€CKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIle B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX IMpPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pAa3BUTHS 4YeJIOBEKa, MPHUPOAbI U OOIIECTBa, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKu Kak c(epbl 4eloBeYecKON MAesTeNbHOCTH, ITaloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs1 Pa3BUTHUS LIMBUIIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM T[O3HAaHUS MHUpa, OBJAJEHUEM MPOCTEHIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpoOBaHHEe  KYJbTYPbl  310POBbS M
IMOIMOHAJIBHOI0 0JIArONOJIyYHs:

FOTOBHOCTBbIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3[J0POBOTO 00pasa >KU3HH (3I0pOBOE MHUTaHUE, COATAaHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas Qusndeckas akTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBBIKAa pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIlel Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM IS pelleHus 3aaad B 00nacTu
COXPAaHHOCTH OKPYKAIOIIEH cpenabl, IUIAHUPOBAHUS TOCTYNKOB W OLEHKHM HX BO3MOXHBIX
MOCJICJICTBUHM ISl OKpYKaIoIIel cpefbl, 0CO3HaHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0IeM U MyTel X peuieHus;



8) ajanTanms K H3MEHAIOIWMMCS YCIOBHAM COLUAILHOM M IPUPOAHON Cpebl:

TFOTOBHOCTBIO K JCUCTBUSAM B YCIOBHMSX HEONPEAECIEHHOCTH, IOBBIIIECHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUUTHCS y OPYTUX
mozei, mpuoOpeTaTh B COBMECTHOM JESTEILHOCTH HOBBIC 3HAHUS, HAaBBIKM M KOMIETECHIIUH U3
OIIBITA IPYTHX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHHIA, B TOM 4ucie (GOPMYIHPOBATH UEH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAaX W SIBICHUAX, B TOM YHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuTh COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUTAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYAllMl0, BOCIPHHUMATh CTPECCOBYIO
CUTYal[MI0 KaK BBI30B, TPEOYIOIIMM KOHTpPMEp, KOPPEKTUPOBATH NPUHUMAEMbIEC pEIICHUS U
nercTBUs, GOPMYIHPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI
Ilo3naBaTenbHbIC yHHBepPcaIbHbIE YueOHbIE JeliCTBUSA

ba3oBble joruyeckue aeicTBUsA:

® BBIBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATHI, OTHONICHHH MEXKIY MOHATHAMH, (DOPMYIHPOBATh OMPEICIICHUS TOHSITHH,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JIJI 0000IIeHNUs
Y CPaBHCHMSI, KpUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYKIEHHUS: YTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, €MHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

® BBIABJIATH MaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUUs B (akTax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKACHUAX, MpeuiaraTb KPUTEPUU JIsS BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/IIOUYEeHUN, YMO3aKIIIOUEHUH TI0 aHAJIOTHH;

e pa3bupaTh J0OKa3aTeJbCTBA MAaTEMaTHUYECKUX  YTBEPXKIEHUN (mpsiMble U OT
MIPOTHUBHOTO), MIPOBOJIUTH CaMOCTOSITENILHO HECJIOKHbBIE JI0Ka3aTelbCTBa
MaTeMaTH4ecKuX (DaKTOB, BBICTPAWBATh ApPryMEHTAIMIO, HPHUBOJUTH MPUMEPHl U
KOHTPIPUMEPDI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHNUS;

e BBIOMpaTh CcrocoO perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BeIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

® CIOJNB30BaTh  BOMPOCHI KAk  MCCIEAOBATEIbCKUH  MHCTPYMEHT  IO3HaHUS,
(dhopMynupoBaTh BOTIPOCHI, bukcupytomue POTUBOpEYHE, npobiemMy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE M JlaHHOe, (OpPMHUpOBATh THUIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

® TMPOBOJUTH IO CaMOCTOSTEIHHO COCTABJICHHOMY TIJIaHY HECIIOXHBIA SKCIIEPUMEHT,
HEOOJBIIIOE HCCIEOBAHUE TIO0 YCTAHOBJCHHIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;

® caMOCTOATENbHO (OpMynupoBaTh OOOOIIEHHMsS W BBIBOJABI IO  pe3ylbTaTaM
MPOBEIEHHOTO HAOIIOJCHHUSI, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yNIbTaTOB, BBIBOJOB U 0000IIEHU;



MPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pabora c undopmanueii:

BBISBJIATH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(MOPMAIMH, JAHHBIX, HEOOXOAUMBIX
IUTSL pELICHUS 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATU3MPOBATH W HMHTEPIPETUPOBATH HMH(POPMALIUIO
Pa3MYHBIX BUJOB U (OPM MPEICTABICHHUS;

BBIOMpaTh (hopMy mpeacTaBiIeHus HHOOPMAIUH U WILTIOCTPUPOBATH pElIaeMbIe 3a1auu
CXeMaMH, AuarpaMMaMu, HHOHM rpadukoil u nx KOMOMHALIUAMU;

OIICHUBATh HAAEKHOCTh MHPOPMALIUH TI0 KPUTEPHUSM, MPEIIOKESHHBIM YIUTEIEM WITH
c(OPMYIIMPOBAHHBIM CAMOCTOSITENHHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHbLIC y‘{eﬁﬂble JeHCTBHUA:

BOCIIPHHUMATH U (POPMYITHPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSMU U IEISAMU
OOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIP@XATh CBOIO TOYKY 3PCHHSI B YCTHBIX H
MMACBMEHHBIX TEKCTaX, IaBaTh IMOSCHEHUS 0 X0y PEIICHHs 33]jaui, KOMMEHTHPOBATh
MTOJTY4YEHHBIN pe3ynbTar;

B X0JIe 0OCYKJIEHHsI 3371aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOU TEMBI, TPOOIIEMBI,
pelnraeMo  3amadd, BBICKA3bIBaTh HWJCH, HAIlCJICHHBIE Ha TIOWCK  PEIICHHS,
COTIOCTABJIATh CBOM CYXKICHHS C CYXKJICHUSMH JPYTHX YYaCTHHKOB JIMAJIOra,
oOHapyXMBaTh pa3IMYne U CXOJICTBO TO3UIHI, B KOPPEKTHOH Popme GpopMyTrpoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh Pe3ybTaThl PEUICHUS 3aJaud, SKCIEPUMEHTa, UCCIeA0BAHUS, MTPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ Y4ETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEH ayTUTOPUH,

MMOHUMATh M HUCHOJb30BaTh MPEUMYILECTBA KOMAHIHOM M MHAMBHUIYaIbHOU pPabOTHI
MIPH peIIeHUH y4eOHbIX MaTeMaTHUECKHX 3aay4;

MIPUHUMATH 11eJIb COBMECTHOM JeATEIbHOCTH, IIAHUPOBATh OPraHU3allMI0 COBMECTHOM
paboThl, pacmpenensTh BHABI pabOT, OOTrOBapUBATHCA, OOCYXAATh IMPOLECC MU
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TpymmoBeIX (opmax paboTel (oOcyxkiaeHus, OOMEH MHEHUSIMH,
MO3TOBbI€ IITYPMbI U APYTHE), BBIIOJHATH CBOIO 4YacTh PabOThI U KOOPAUHUPOBATH
CBOM JICUCTBUSA C JAPYTUMU WJIEHAMH KOMAaH/]Ibl, OLIEHHBATh KaYECTBO CBOEro BKJIAJa B
0OLIMI1 MPOAYKT MO KPUTEPUAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBUSI.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AeilicTBUS
Camoopranuszanmsi:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, AJTOPUTM pEUIeHHs 3aJaud (MM €ro 4acTb),
BBIOMpATh CcIOCOO pelleHHuss ¢ Y4ETOM MMEIOLIMXCSl PECypcoB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHUPOBaTh U KOPPEKTHPOBATh BapHUaHThl PELIEHUN C Y4ETOM
HOBOH MH(pOpPMAIUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh criocooamMu CaMOIIPOBECPKU, CAMOKOHTPOJIA IMPOLECCa U PE3yJibTaTa PCIICHUA
MaTeMaTHYECKOMH 3aga4u,
OpeABUACTL TPYAHOCTU, KOTOPLIC MOTYT BO3HHUKHYTH IIPHU PCHICHUHN 3ada4v, BHOCUTHb
KOPPCKTHUBLI B ACATCIIbBHOCTL HA OCHOBC HOBBIX O6CTO$ITCJ'IBCTB, HalJIEHHBIX OIJ_II/I60K,
BBIABJIICHHBIX pr,[[HOCTCﬁ;



® OILICHMBATb COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH IIOCTABICHHOMN LIEJIA U YCIOBUSAM,
OOBSICHATHh TPUYUHBI JOCTHKCHHUS WM HEIOCTIKEHHS LEJIH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K xonmy oOyuenumss B 7 KJacce OOYydJaIONIMICA TOJYYHT CICIYIOIIUE MpPEAMETHBIC
pe3ybTaThI:

Yucia ¥ BbIYMCICHUS

BeImonHATh, couyeTas YCTHbIE M NHCBMEHHBbIE NPUEMBI, apu]MeTHdecKue ICUCTBUS C
paloHaIbHBIMU YHCIIAMHU.

Haxonuth 3HaueHHs YHCIOBBIX BBIPRKEHUN, NPUMEHATh pPa3HOOOpa3Hble CIOCOOBI U
NpUEMBl BBIYMCICHMS] 3HAUEHMH JPOOHBIX BBIPAKEHUN, COJEp)KAlIMX OOBIKHOBEHHBIE U
JECSITUYHBIE TPOOH.

[lepexonuTe OT oAHOM (popMBI 3amucu yucen K Ipyroi (mpeoOpa3oBbIBATH JNECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO APOOB).

CpaBHUBaTh U YIOPSAI0UYMBATH PAllHOHAIBHbIE YHCIIA.

OKpyrasTh yncna.

BbINONHATE NPUKUIKY U OLIEHKY pe3ysibTaTa BBIYMCIEHUHN, OLIEHKY 3HAUEHUN YHCIIOBBIX
BbIpa)KE€HUH. BBIMONHATE JEMCTBUS CO CTETIEHAMU C HATYpaIbHBIMU MOKA3aTEISIMHU.

IIpuMeHATs IPU3HAKY JEIIMMOCTH, Pa3I0KEHUE Ha MHOKUTENN HATypaJIbHBIX YU CEIL.

Pemarte mNpakTUKO-OPHUEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOIICHHEM BEIINYUH,
IIPONOPLUOHAIBHOCTBIO BEJIMYNH, IPOLEHTAMH, HHTEPIIPETUPOBATE PE3YIbTaThl PELICHAS 33434
C Y4€TOM OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMbIX OOBEKTOB.

Anredpanyeckue BbIpasKeHUsI

Hcnonb3oBath anredpanyeckyro TEPMUHOJIOTHUIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHMs y4eOHOTO MaTepuania.

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

BeimonHATe npeoOpa3oBaHus LIEJI0I0 BbIPAKEHHsI B MHOTOWIEH IMPUBEIEHHUEM MOJO0OHBIX
CJIaraeMblX, paCKpbITHEM CKOOOK.

BBINOJIHATE yMHOXEHHE OJHOWIEHAa HAa MHOTOWIEH W MHOIOWICHA Ha MHOTIOYIIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcymiecTBiATh pa3inokKEHUE MHOTOWICHOB HA MHOMKHUTEIM C IOMOIIBIO BBIHECEHUS 3a
CKOOKM OOIIero MHOKUTENS, TPYNIUPOBKHU claraeMblX, IpUMeHEeHUs (HopMys COKpaméHHOIro
YMHOKEHUS.

[IpumensaTh npeoOpa3oBaHUs MHOTOYICHOB Ul pELIEHHs Ppa3IMuHbIX 33734 M3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOM TPAKTUKH.

Hcnonp3oBaTh CBONCTBA CTENEHEN C HATypalbHBIMM MOKa3aTeNsIMU JUIsl IpeoOpa3oBaHus
BBIPAXKCHUI.

YpaBHeHHUS U HEPABEHCTBA

Pemarp nuHeliHbIE ypaBHEHHUs C OJHOM NEPEMEHHOW, NPUMEHsS MpaBuUia Mepexona OT
UCXOJHOTO YypaBHEHUS K pPABHOCUIBHOMY eMy. I[IpoBepsATh, SBISETCS U YUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduyeckre METOAbI IPH PEIICHUH TMHEHHBIX YPAaBHEHUN U UX CUCTEM.



[TonGupath npuMepsI ap YMCEll, SIBISIOUIUXCS PEIIeHUEM JTHHEWHOTO YPaBHEHHUS C IBYMSI
[IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHUS C JIBYMSA
NepEeMEHHBIMH, TIOJIB3YACh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUST YPABHEHUSI.

Pematps cucrembl ABYX JIMHEHHBIX ypaBHEHHI C JIByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpaduIecKu.

CocTaBiaTh M pemath JUHEMHOE ypaBHEHHE WJIM CUCTEMY JIMHEWHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layl, UHTEPHPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 33Ja4d IOJyYEHHBIN
pe3ynbTar.

D yHKUUHA

N300paxkaTh Ha KOOPAMHATHOM NpPSIMONM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, Jy4Hd, OTpPE3KH, WHTEpBalbl, 3alUChIBaTh YHCJIOBbIE MPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

OTtmedaTh B KOOPJMHATHOM IJIOCKOCTM TOYKM IO 33JaHHBIM KOOPAWHATaM, CTPOUTH
rpaduku muHeHHbIX QyHKUKNA. CTpouTh rpaduk QyHKIUMN Y = [X|.

OnuceiBaTh € TNOMOIIBIO (PYHKIUN M3BECTHBIE 3aBUCHUMOCTH MEXAY BEIMYMHAMMU:
CKOPOCTb, BpeMs, pacCTOSIHME, IIeHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEILHOCTb, BpEMS,
00BEM paboTHI.

Haxonuts 3HaueHre (yHKIMH 110 3HaYEHHIO €€ apryMeHTa.

[Tonnmate rpadudeckuid crocod MpenCcTaBlICHUS W aHadu3a WHQPOpPMAIUW, WU3BJIEKATh U
MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TpahUKOB peaibHBIX MPOIIECCOB U 3aBUCUMOCTEN.

K koHmy oOydyeHuss B 8 kiacce oOydarOmMiiCS TMMOTYYUT CIACAYIOMIHUE TPEIMETHBIC
pE3YIbTaThI:

Yucsia 1 BBIYUCICHUS

Hcnonp30BaTe HadalbHBIE MPEICTABICHHUS O MHOXECTBE ACHCTBUTEIBHBIX YHCEN IS
CpaBHEHMsI, OKpYIJIEHUS] M BBIUMCICHHWH, M300paxkaTh AECHCTBUTEIbHBIC 4YKMCIAa TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOHA.

[IpuMeHsaTh NOHATHE apU(METHUYECKOrO KBAJAPATHOIO KOPHS, HAXOIUTh KBaJpaTHbIC
KOPHH, MCIIOJIb3Ys ITPU HEOOXOAUMOCTH KaJIbKYJIATOP, BBIIIOJIHATh IPE0OPA30BaHUs BbIPaKEHUM,
COJZIeprKalluX KBaJIpaTHbIE KOPHHU, HCIIOJIb3Yys CBOWCTBA KOPHEH.

Hcnonp3oBare 3amucu OOJIBIIMX M MajblX YHMCENI C TMOMOLIbIO JIECSITUYHBIX ApoOei u
creneHel yucna 10.

Anredpanyeckue BbIpasKeHUsI

[IpuMeHATh TMOHATHE CTENEHW C LeNbIM I[OKa3aTeleM, BBIIOJHATH HpPeoOpa3oBaHUs
BBIPAKEHUH, COACPKALLUX CTEIIEHU C LIEIbIM IIOKA3aTEIIEM.

BBINONHATE TOXXJECTBEHHBIE NPEOOpa30BaHMs PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
IIPaBUJI IeMCTBUI Ha/l MHOTOWICHAMU U alredpanyeckKuMu JpoOsMu.

PacknaapiBaTh KBaspaTHbIN TPEXUICH HA MHOKUTEIIH.

[IpumensTh npeoOpa3oBaHUS BBIPAKEHUM s pEUIeHUs pa3IMyHbIX 3a7ad4 M3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOM TPAKTUKH.

YpaBHeHHUS U HEPABEHCTBA

Pemats nuHelHbIE, KBaPATHBIE YPABHEHUS U PALIMOHAJIBHBIE YPABHEHUS, CBOJAIIMECA K
HUM, CCTEMBI JIBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.

[IpoBoauTh MpocCTEiIIe NCCIE0BAHNS YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM UHCIE C
IpUMEHEHHEeM TIpadUuecKuX TMpeicTaBlIeHuil (ycTaHaBIMBAaTh, MMEET JM YpaBHEHUE WIU
CHCTEMA YPAaBHEHUH PEILIEHUS, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).



[lepexoauTs OT clIOBeCHOW (OPMYTUPOBKH 3a7adn K e€ aireOpandeckoid MOAeTH C
IIOMOIIBI0 COCTaBJICHUS YPAaBHEHMs WJIM CHCTEMbl ypaBHEHMiIl, HWHTEPIPETUPOBAaTh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M OJIY4EHHbIN pe3yNbTar.

[IpuMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB AJISl CPAaBHEHUS, OLIEHKHU, pellaTh JUHEWHbIE
HEpPaBEHCTBA C OJIHOM MEPEMEHHOM M HUX CHCTEMBbI, JaBaThb I'paUUECKyl0 WLIHOCTPALUIO
MHO>KECTBA PELLICHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[lonumatb ¥  UCHOJB30BaTh  (PYHKIMOHAJIBHBIE MOHATUS U S3bIK  (TEPMUHBL,
CUMBOJIMYECKHE O003HAYECHUSs), ONMPENCNSITh 3HAUYC€HHWE (PYHKIIMU [0 3HAUYCHUIO apryMeEHTa,
OTIpEeNIeNATh CBOWCTBA PYHKIMHU 1O €€ rpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUJA:

y=k/x,y=x% y=x%y=I|x, y= VX, onuceBarh CBOHCTBa IHCIOBOIH (DYHKIHH MO €&
rpaduky.

K koHmy oOydyenuss B 9 kijacce oOydarIMICS TMOTYYUT CIEAYIOIIUE TPEIMETHBIC
pe3yJabTaThl:

Yucia u BBIYUCTICHUSA

CpaBHUBaTh U YHOPSAI0UMBATH PAllMOHANIbHBIE U UPPAIMOHATIbHBIE YHCTIA.

BoinmonusaTe apudmeTrueckue IEHCTBUS C pallMOHAIBHBIMU YHCIIAMH, COYeTasl YCTHbIE U
MUCbMEHHBIE TPUEMBI, BBITIOJIHATH BHIYMCIECHUS C HPPALUOHATIBHBIMH YUCIIaMHU.

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

Okpyrnarh [eHCTBUTENbHBIE YHCIIA, BBIMOIHATH NPUKUIKY pe3yjibTaTa BBIYHCIICHUH,
OIICHKY YHMCJIOBBIX BhIPAKEHHI.

YpaBHeHUsI 1 HEPABEHCTBA

Pemars nuHeilHble M KBaJpaTHbIE YpPAaBHEHUS, YpaBHEHHs, CBOJSIIMECS K HHM,
npocTeime IpoOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemath cuctembl IBYX JIMHEHHBIX YPaBHEHHM C JBYMs MEPEMEHHBIMU M CHCTEMBI JIBYX
YpaBHEHHUM, B KOTOPBIX OJTHO YPaBHEHUE HE SBJISETCS JIMHEUHBIM.

Pemarp TekcToBble 3adaud anreOpanyeckKuM CHOCOOOM C TOMOIIBIO COCTABJICHUS
YpaBHEHHUS UM CHUCTEMBI IBYyX YPaBHEHUH C IBYMS IEPEMEHHBIMH.

[IpoBoauTh MpocTeiIIre NCCIeTOBAaHMS YPAaBHEHUN U CUCTEM YpaBHEHUM, B TOM UHCIE C
MPUMEHEHHEeM TpapuuecKux IMpeacTaBieHuil (yCTaHaBIMBAaTh, MMEET JIM YpaBHEHHE WIH
CHCTEeMa YpaBHEHUU pellIeHus], €CIIU UMEET, TO CKOJIbKO, U Tpoyee).

Pemarp nuHeliHble HEpaBEeHCTBa, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh peIlIeHHe
HEPaBEHCTB Ha YHCIOBOU MPSIMOM, 3allMChIBATh PEIIEHUE C IIOMOIIBI0 CHMBOJIOB.

Pemarp cucreMbl JHMHEMHBIX HEPABEHCTB, CHCTEMbl HEPAaBEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PEUICHUE CUCTEMBbl HEPABEHCTB HA YHCIOBOW MPSIMOMH,
3alHCHIBATh PELIEHUE C IOMOIIBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PELIEHUH PA3IMUHBIX 3a4a4.

DyHKUUH

Pacnio3HaBath GyHKIIMM U3y4E€HHBIX BUI0OB. [l0oKa3pIBaTh CXeMaTUYECKH PACIIOIOKEHUE Ha

KOOPJIMHATHON IUIOCKOCTH TpadukoB ¢yHkuuii Buma: Yy = kx, y = kx + b, y = k/x,
y=at+bx+cy=xy= VX, y = [x|, B 3aBucUMOCTH OT 3HauUCHHIT KOAPPHUIIUECHTOB,

OTMCBIBATH CBOMCTBA (PYHKIIUH.



Ctpouth M HM300pakaTh CXEMAaTHYECKU TPapUKH KBAJPATHUHBIX (DYHKIIHIA, OMUCHIBATH
CBOMCTBA KBaAPAaTUYHBIX (DYHKIUN MO UX TpapurKaMm.

Pacno3naBare  kBagpatnyHyro (yHKOHI0O 10  Qopmyine, TNPUBOAUTH  MPUMEPHI
KBaJPaTHYHBIX QYHKIUI U3 peabHON )KU3HU, PU3UKH, TEOMETPHUH.

YucJ10BbIE OCJIE10BATEIbHOCTH U POIPECCHH

Pacnio3naBate apuMeTHUECKYI0 U T€OMETPUUYECKYIO IPOTPECCUU TIPH Pa3HBIX CIIOCO0axX
3aJJaHuUs.

BEINONHATE BBIYMCICHHUS C HCIOJB30BAaHHEM (OPMYN N-TO wWieHa apu(pMETHYecKOd u
F€OMETPUYECKOU MTPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh WICHHI OCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHON TIIOCKOCTH.

Pemrate 3amaum, cBS3aHHBIE C YHCIOBBIMHU IMOCIENOBATEIBHOCTSIMH, B TOM UYHCIIE 33a9d
13 peaJIbHOM JKU3HH (C MCTIOIb30BAaHUEM KaJIbKYIIATOPA, HU(PPOBBIX TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aeioB 1 Kontpoasb- [Ipakruye (uudposbie)
n/n TEM MPOrpaMmbl Bcero HBIE CKUue 06p330BaTeJ'II)HbIe
padoTsI padoThbI pecypchl
1 Yucna 1 BBIYUCIICHUS. o5 1 bu6mmoreka [{OK
ParmoHanbHbIC YKca. https://m.edsoo.ru/7f415b90
bubnuoreka [JOK
2| AdrebpamiecKie BIpBACHI 21 1 https://m.edsc]i).ru/7f415b90
bubnuoreka [JOK
3 | VpasHCHIA i HCPABCHCTBA. 20 1 https://m.edsc]i).ru/7f415b90
4 Koopaunats! u rpapuku. 24 1 bubnuoreka [JOK
OyHKIHH. https://m.edsoo0.ru/7f415b90
bubnuoreka [JOK
> | ToeTopere u obobmerire. ° ! https://m.edséf).ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
[NPOTPAMME
8 KVIACC
KoauvecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB u Konrpo- | Ilpakru- (ungposbie)
n/n TeM NMPOrpaMMbl Bcero JIbHbIE yeckue oOpa3oBaTeJibHbIE
padoThI padoThI pecypcbl
1 Uucna 1 BIYUCICHHUS. 15 bubmuoreka [JOK
KBaapatHeie KOpHH https://m.edsoo.ru/7f417af8
2 Yucna v Beruncnenus. CteneHb 7 bubmuoreka [JOK
C LIEJIBIM TTOKA3aTeNIEM https://m.edsoo.ru/7f417af8
3 AnreOpanvecKkre BhIpaKEHUSI. 5 1 bubnuoreka [JOK
KBanparusiii Tpéxuien https://m.edsoo.ru/7f417af8
4 AnreOpanyeckue BhIpaXKEeHUS. 15 1 bubnuorexa [IOK
AnreOpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 YpaBHEHUS U HEPABEHCTBA. 15 1 bubnunoreka [JOK
KBanparHbie ypaBHEHHUS https://m.edsoo.ru/7f417af8
5 YpaBHEHUS U HEPABEHCTBA. 13 bubnmnoreka [JOK
CucteMbl ypaBHEHUH https://m.edsoo.ru/7f417af8
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7 VYpaBHEHUS 1 HEPABEHCTBA. 12 1 bubnuorexa [JOK
HepaBenctpa https://m.edsoo.ru/7f417af8
8 Oyaknuu. OCHOBHBIE IOHSATHS 5 Bubmuotexa LIOK
JHI: https://m.edsoo.ru/7f417af8
bu6mmoreka [{OK
9 o 4 9
yHKUAH. HCIOBHIE dyHKIHH https://m.edsoo.ru/7f417af8
bu6mmorexa [{OK
1 I1 1
0 OBTOpCHHE H 0000UICHHE 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB 102 5 0
1O ITPOIT'PAMME
9 KJIACC
KoaunuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iaeioB u KonrTpoab- [lpakruye- (ungposrbie)
n/n TeM NMPOrpaMMbl Bceero HbIE CKHe oOpa3oBarte/ibHbIE
padoThl padoThI pecypchl
1 Uucna v BRIYUCICHHUS. 9 bu6moreka [IOK
JleiCTBUTENBHEIE YHCIIA https://m.edso0.ru/7f419d08
N e I
P . A https://m.edsoo.ru/7f419d08
MepeMEeHHO N
3 YpaBHEeHUSs U HEPABEHCTBA. 14 1 bubnuorexa [JOK
CucreMbl ypaBHCHHIA https://m.edsoo.ru/7f419d08
4 YpaBHEeHUSs U HEPABEHCTBA. 16 1 bubnuoreka [{OK
Hepasencrsa https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
> Oyrrit 16 L https://m.edsoo.ru/7f419d08
5 Yucnoselie 15 1 bubmuoreka [JOK
MOCJENOBATEILHOCTH https://m.edso0.ru/7f419d08
7 [ToBTOpEHUE, 0000IICHNE, 18 1 bu6mmoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edso0.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB 102 5 0

I10 ITPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEHEHUE OBPA30OBATEJIbHOI'O ITPOLLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

- AnreOpa, 7 kiacc/ MakaporueB FO.H., Munatok H.I'., Hemkos K.W. u npyrue 2023r,
AxumonepHoe obmiectBo «M3narensctBo «IIpocBemienue
- KM no anredpe k yueOnuky Maxkapeiuesa FO.H.

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

- yueOHUK 1o anredpe 7-9 knaccsl Makaperues FO.H. 2023r
- KM no anredpe k yue6nuky Makaperuesa FO.H. 2023r
- [Toco6ue mist moaroToBku yuanuxcst kK OI'D mox penaxnueit Amenko U.B., 2023r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

HTTPS://RESH.EDU.RU/
HTTPS://SKYSMART.RU
HTTPS://WWW.YAKLASS.RU/
HTTPS://UCHI.RU






