I'OCY JJAPCTBEHHOE BIOJDKETHOE OBILIEOBPA30OBATEJIbHOE
VUPEX TEHUE «CPEHSIS IIIKOJIA Ne 38 TOPOJICKOI'O OKPYT'A
MAPUYTIOJ by JOHELIKOM HAPOJTHOU PECITYBJIMKHA

PACCMOTPEHO COI'JTACOBAHO VYTBEPXJIEHO  1 ,-/;

peleHUeM Neaaroruyeckoro CoBeTa 3am. nnpemopa no YBP Jupektop l"BOY (CLLI Ne 38 r. 0.

MPOTOKOJ OT AL OF < YNe _,L / Kpytas H. A. Mapuyn /Lﬂ

Pykosoaurens LIMO « AL » abem 2024 T / # H. Z\ BoJlou.luHa
A Tursum A. M. «LFh eyl 2024 .

OOKYMEHT MOAMUCAH
ONEKTPOHHOW MOAMNUCHIO

CepTudukat: 0084E2399EEC2ED8ICFC416F2596842D65
Brnapeney: BONOLWWHA HALEXXOA AHATONIbEBHA
[evcteutenex: ¢ 08.08.2024 go 01.11.2025

PABOYAS TIPOI'PAMME
no AJITEBPE
OCHOBHOT'0 OOIIIEro 00pa3oBaHUs
(6a30BBIiT ypOBEHB)

ms 7-9 xiacca

Pa6ouyro mporpaMMy COCTaBHIIA:
Cenesnena A. B.
Vuurens Gu3uKa

2024-2025 y4e6HbIH rox



IHHOACHUTEJIBHASA 3ATINCKA

AnreOpa sBIsIeTCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
O6eCHe‘IHBaeT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMaHUTApHOT'O
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TIPOJIOJKEHUSI 00pa30BaHMs U B TIOBCEIHEBHON JKH3HH.
Pa3Butne y oOyuaromuxcs Hay4dHbIX [PEACTAaBICHUM O NPOUCXOXKAEHUU U CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocode OTpakKeHUS MaTEeMAaTHYEeCKOM HAayKOW SBJICHUH U
MPOIIECCOB B NPUPOAEC M OOLIECTBE, POJIM MATEMaTHYECKOTO0 MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU U B TPAKTHKE CIOCOOCTBYET (POPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHHUS M KAa4eCTB
MBIIIUICHUS, HEOOXOAUMBIX JJIS aJanTalud B COBPEMEHHOM LH(poBoM olmiecTBe. N3ydeHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HA00aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBAaTL CBOU
NeUCTBUS U BBIBOJBI, GOPMYIHpPOBaTh yrBepxkAcHUs. OcBOoeHHE Kypca anreOpbl oOecrieunBaeT
Pa3sBUTHUC JIOTUYCCKOTO MBIIIJICHUSA O6yanOHIHXC$IZ OHM HCIOJIB3YKOT OCAYKTHBHBIC U
WHAYKTHBHBIE pacCyXAeHUs, 0000IIeHne W KOHKPETH3aIUIo, a0CTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIBLHOW JESTEIBHOCTH
o0OyJarommuxcs, TOITOMY CaMOCTOSITENIbHOE pelIeHWe 3a7ad  SBISIETCS — peanu3anueit
ACATCIIBHOCTHOI'O IMPpUHIUIIA 06y’~I€HI/I$I.

B crpykrype mnporpammbl yueOHOro Kypca «AnreOpa» aias OCHOBHOTO 0OILEro
00pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOqHUecKre JMHUHN: «Yucma u
BEIUMCIICHUS», «AJNreOpandeckue BBIPAKCHUS», «YPaBHEHHS M HEPaBEHCTBa», «DYHKIUWY.
Kaxxias u3 3THX coAepiKaTeIbHO-METOJMUECKUX JIMHUN pa3BUBACTCS HA MPOTSHKCHUH TPEX JIeT
W3yUYeHHs Kypca, B3aUMOJACHCTBYS C IPYTMMH €ro JIMHUSAMH. B Xone n3ydeHust yueOHOTO Kypca
00yJaromuMcs TPUXOAUTCS JIOTUIECKH PACcCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s3bIK. B CBSI3M ¢ 9THM B IporpaMmy y4eOHOTO Kypca «AnreOpay BKIIOYEHbI HEKOTOPBIE OCHOBBI
JIOTHIKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3/elax MaTeMaTHYECKOro OOpa30BaHUS H
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYEeCKOTO
si3pika. ConiepKaTebHOM U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca «Airedpay sBISIeTCS
€ro MHTErPUPOBAHHBIN XapaKTep.

Conmepxanne nuHHMA «YMcina W BBIUUCICHUS» CIY)KUT OCHOBOH JUIsl JTAJIbHEHIIETO
W3yUYEHHs] MaTEeMaTUKH, CIIOCOOCTBYET PA3BUTHIO y OOYYAFONIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OpPMUPOBAHHIO YMEHHSI TOJIb30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX Ui MOBCEIHEBHOW XW3HU. Pa3BUTHE TOHATHS O YHUCIE HA yYPOBHE
OCHOBHOTO 00II[ero 00pa3oBaHUsl CBSI3aHO C PAIMOHAJIBHBIMU W MPPALUOHATIBHBIMUA YHCIIAMHU,
(dbopMuUpOBaHHEM MPEICTABICHUIA O JEHCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YMCIOBOM
JIMHUH OTHECEHO K CpeHEMY 001IeMy 00pa30BaHUIO.

Conepkanue JBYX aireOpanuecKux JIMHUH — «AlreOpandeckue BBIPRKCHUSD» U
«YpaBHEHHSI W HEPAaBEHCTBa»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOYdYarOIIUXCS
MaTeMaTH4ecKoro armmapara, HeoOXOIUMOTO Ui pelIeHMs 3aJad MaTeMaTHKH, CMEXKHBIX
NPEAMETOB U NMPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO 00IIIero 0Opa3oBaHuUs
y4eOHBIN ~ MaTepuan TpPYNNHPYETCs  BOKPYr  pAallMOHAIBHBIX  BBIpaXEHHH.  Anredpa
JIEMOHCTPUPYET 3HAYCHUE MAaTEMaTHKH Kak SI3bIKa JUIS MOCTPOCHHSI MaTeMaTHYeCKuX MOJeseH,
OTIMCaHUS TIPOIIECCOB U SIBICHUH pealbHOro MuUpa. B 3amaum oOydeHus anreOpe BXOAT TaKKe
najbHeHIee pPa3BUTHE aJTOPHTMUYECKOTO MBIIIICHUS, HEOOXOJMMOro, B YaCTHOCTH, IS
OCBOCHHUS Kypca HH(POPMATUKH, ¥ OBJAJCHUEC HaBBIKAMH JIEIYKTUBHBIX PACCYKICHHA.



[IpeoOpazoBanre CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPAXKEHHS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPYECTBY.

Conepxannie  (QyHKIMOHATBHO-TpAQUYECKOW  JIMHUM  HAIEICHO HAa  IOJIyYeHHUE
00yJaroNMMUCs 3HAHUH 0 QYHKIMAX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJETH ISl OTICAHUS
U HCCIENIOBAHUSI Pa3HOOOPA3HBIX INPOIIECCOB M SBJICHUN B Ipupojae u odmecTtse. M3ydenue
MaTepualia CIOCOOCTBYET Ppa3BUTHIO Y OOYYAIOUIMXCS YMEHHS HCIIOJIBb30BaTh pa3iIMYHBIC
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 «Airebpay,
KOTOPBIH BKIIFOYAET CIIEAYIOIINE OCHOBHBIE PAa3leNlbl colepyKaHus: «Uuciaa W BBIYHACICHUS,
«AnredpanyecKkre BRIpOKEHU, «YPaBHEHUS U HEPABEHCTBAY, «DyHKITHI.

Ha u3yuenue yue6HOTro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 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, MEPEX0i] OT OJHOM (OPMBI 3amHCH JIpoder K
npyroii. IloHsTHE palMOHAIBLHOIO YKCIIA, 3alMCh, CPABHEHUE, YIOPSAJOUMBAHUE PALMOHAIBHBIX
grcen. ApudMeTHUECKUe JISHCTBUS ¢ pallMOHATIBHBIMH YHCIaMH. Pemienue 3amad u3 peaabHOR
IIPaKTUKU Ha YacTH, Ha APOOU.

CreneHp ¢ HATypaJbHBIM IOKa3aTeNeM: OIpeesieHne, peoOpa3oBaHne BBIPAKEHUH Ha
OCHOBE OTpe/ieNieHus], 3aich 00bIIUX ynceln. [IpoeHTsl, 3anuch NPOLEeHTOB B BUIE IPOOH U
IpoOu B BUJE MPOLEHTOB. TpU OCHOBHBIE 331a4d Ha MPOLIEHTHI, PEIIEHUE 3a/1a4 U3 peabHOM
MIPaKTUKU.

[IpumeHeHne NpU3HAKOB JAETUMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATYPAJIbHBIX YACEN.

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

Auiredpanueckue BbIpaKeHUs!

[IepeMeHHBIE, YNCIOBOE 3HAYEHUE BBIPAXKEHUs C NEepeMEHHOM. JlomycTUMBble 3Ha4YEeHMS
nepeMeHHbIX. [IpeicTaBieHue 3aBUCUMOCTHM MEXAY BEIMYMHAMHU B BHUJE (DOPMYIBL.
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPaXKEHUI, TOKIECTBEHHO paBHbIE
BBIpAKEHUS, MpaBWIa MpeoOpa3oBaHusl CyMM M MPOW3BEIEHUH, MpaBHiia PacKpPbITUS CKOOOK U
MIPUBEACHUS MTOJOOHBIX ClIaraeMbiX.

CBOMCTBa CTENICHU C HATYPAJIBHBIM ITOKA3aTEIIEM.

OpnHounensl 1 MHOrowieHsl. CreneHb MHOrouseHa. CioXeHue, BBIYMTaHUE, YMHOXKEHUE
MHOTrouwIeHOB. DopMynbl COKPAIEHHOTO YMHOXKEHMsI: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyna pazHOCTH KBaJpaToB. PaznokeHne MHOrO4JI€HOB HA MHOXKHTENH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHEe, KOpEHb ypaBHEHUs, IIpaBUia NIpeoOpa3oBaHUs ypaBHEHUS, PAaBHOCHIBHOCTh
YpaBHEHUH.

JluHeitHoe ypaBHEHHUE C OJIHOW IMEPEMEHHOW, YHUCIO KOpPHEW JMHEWMHOro ypaBHEHUS,
peleHre JUHEHHbIX ypaBHeHUM. CocTaBiieHHME ypaBHEHUM IO YCIOBHIO 3ajadu. Perenue
TEKCTOBBIX 33Jjau C IOMOIIbIO YPaBHEHHUH.

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

DyHKUUH

Koopaunata Touku Ha mnpsmoil. UucinoBble NMpOMEXyTKH. PaccrosiHMe Mexay ABYMs
TOYKAMU KOOPJAMHATHOU MPAMOil.

[IpsimoyronbHast cucrema koopauHat, ocu Oxu Oy. AOcmucca M opIuHaTa TOYKH Ha
KoOpAMHATHOM TmuiockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHblX 3aBucumocTei. [lonstue Qynkuun. I'padux ¢ynkuuu. CpoicTBa (QYyHKIUIL.
Juneitnas ¢ynkuus, e€ rpadpuk. I'padux dynkumn y = [X|. I'padudeckoe pelieHne THHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUM.



8 KJIACC

Yucsa 1 BBIYUCIEHUS

KBampatselii kopeHb u3 uucia. [loHstue 00 wuppanvoHanbHOM 4YHcie. JlecATU4HbIe
MPUOIVKCHHST UPPAMOHATBLHBIX uncenn. CBoicTBa apu(PMETHYECKUX KBAJAPATHBIX KOPHEH M UX
MPUMEHEHHE K MPeoOpa30BAHMIO YHCIIOBBIX BBIPAKEHUM M BBIYUCICHUAM. JleWCTBUTEIbHbBIC
qucia.

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

AJiredpanyeckue BbIpaskeHUs!

KBanpathblil TpEXUsieH, pa3aoKeHUE KBaJPAaTHOTO TPEXWIEHA HA MHOKUTEIIH.

AnreOpanveckas apoob. OcCHOBHOE CBOWCTBO anrebpamdeckod npobu. CroxeHue,
BBIYUTAHUE, YMHOXKEHHUE, JIEJICHUE alreOpandeckux ApooOei. PanroHanbHbIe BBIpAXKEHUS M UX
npeoOpa3oBaHHUe.

YpaBHeHUs1 1 HEPaBEHCTBA

KBanpartHoe ypaBHeHue, (opmyna KopHEH KBajapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHUWid, CBOASIIMXCA K JWHEWHBIM H KBaapaTHbIM. [Ipocrteitmue mpoOHO-
palnMoHaIbHbIC YPaBHEHUS.

I'paduaeckas mHTEpHpEeTaMsl YPABHEHHN C JBYMsI TIEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YpPAaBHEHUN C JBYMs IE€pEeMEHHBIMHU. [Iprmepsl pemeHns CUCTeM HEIWHEHMHBIX YPaBHEHHM C
JBYMSI TIEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 33729 aNTreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA W MX CBoMcTBa. HepaBeHCTBO ¢ OJHOM MNEPEMEHHOM.
PaBHOCHNIBHOCTE HEpaBEeHCTB. JIMHEWHBIE HEpPaBEHCTBA € OJHOW TmepeMeHHO. Cuctembl
JINHEMHBIX HEPABEHCTB C OJIHOU MEPEMEHHOM.

D yHKUUHA

[Tonsarue ¢ynkmuu. O6nacTh onpeneaeHuss ¥ MHOXKECTBO 3HaYeHH (yHKIUU. CriocoObl
3aaHus QyHKITUH.

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

OYHKIMH, ONMUCHIBAIOIINE MPSAMYI0O U OOpaTHYIO MPOMOPLHOHAIbHBIE 3aBUCUMOCTH, HX
rpaduxn. OyHkmun Y = X2, Y = X3, Y = VX, y=|x|. [paduueckoe pemeHue ypaBHEHHIT 1 CHCTEM
YpaBHEHUH.



9 KJIACC

Yucsa 1 BBIYUCIEHUS

PanmonanbHbIe yncna, UpparioHaTbHBIE YUCIIA, KOHEYHBIE U OCCKOHEYHBIE JCCATUYHBIC
npoOu. MHOKECTBO JICHCTBUTENBHBIX YHCEN, JCUCTBHUTEIBHBIC YHCIA KaKk OECKOHEYHBIE
NeCATUYHBIE  JpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOMXECTBOM
JEMCTBUTEIbHBIX YUCET U KOOPAUHATHOM MPSAMOIL.

CpaBHeHHUE JCHCTBUTEIBHBIX YHCEN, apu(PMETHUECKUE IEHCTBUS C JICHCTBUTEIHHBIMU
YUCIIAMH.

PasMepsl OOBEKTOB OKPYKAIOLIETO MHpPA, JIUTEIHHOCTH IPOILECCOB B OKPYKAIOLIEM
MHpeE.

[IpuOnmxkE€HHOE 3HAUYEHHWE BEIMUYMHBL, TOYHOCTh NpuUOMMKeHus. OKpyrjieHue 4YHcell.
[Ipuknaka v OLleHKa Pe3yabTaTOB BBIUYMCICHUN.

YpaBHeHus1 U HEPAaBEHCTBA

JInneiiHoe ypaBHeHHe. PenieHne ypaBHEHUH, CBOAAIINUXCS K IMHEHHBIM.

KsagpatHoe ypaBHeHue. Pemienue ypaBHEHHWH, CBOJSIIMXCA K  KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHus ypaBHEHUH TPETbEd M UYETBEPTOM CTENEHEH
Pa3JIoKEHUEM Ha MHOKHUTEIH.

Pemienne  apoOHO-panMoHANBHBIX  ypaBHEHHMH.  PermeHue  TEKCTOBBIX  3az1ad
anreOpandeckKuM METOJIOM.

VYpaBHeHHe C JByMsI MEpPEMEHHBIMU U ero rpaduk. Pemienue cucrteM IBYX JIMHEHHBIX
YpPaBHEHUN C JIByMs NEpEMEHHbIMU. PellleHne cucreM ABYX YpaBHEHHH, OJHO W3 KOTOPBIX
JWHEWHOe, a JApyroe — BTOpor ctemneHu. ['padudeckas UHTEpIIpeTaus CUCTEMbl YPaBHEHHH C
JBYMSI IIEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a71a4 aNTreOpandecKuM CIIOCOOOM.

YucnoBble HEpABEHCTBA M KX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PemieHue cucrem JMHEHHBIX
HEpaBeHCTB ¢ OJHOW mnepeMmeHHO#l. KBanparnoie HepaBeHcTBa. ['paduueckas uHTEpmperanus
HEPABEHCTB U CCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMH.

D yHKUUHA

KBanparuunas ¢ynkius, e€ rpaduk u cpoiictBa. [lapabona, KoopauHATHI BEPUIMHBI
napaboJibl, 0Ch CAMMETPUU NapadOJIbL.

I'padukn dyrkimit: y = Kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X|u ux cBoiicTBa.

Yucii0BbIe N0CJI€I0BATEJIBHOCTH U NPOTrPECcCUN

[loHATHE YMCIOBOM MOCIEAOBATEIBHOCTU. 3aJlaHUE TOCIEA0BATEIBHOCTH PEKYPPEHTHOM
dbopmymnoit 1 popmynoit N-ro uieHa.

Apudmernueckas u  reomerpuyeckas — nporpeccur.  Dopmynsl  N-ro  uieHa
apuMeTHyecKoil ¥ reOMeTPUUECKOMN MPOrpecCcrii, CyMMBI TIEPBBIX NUJICHOB.

N3o0paxkenne uineHoB apu(pMETHUYECKOH U TEOMETPUYECKOM MpOTPECcCHil TOYKaMu Ha
KOOPAMHATHOU MIOCKOCTH. JIMHENWHBIN 1 3KCOHEHIIMAIbHBIA POCT. CI0KHBIE MPOLEHTHI.



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

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHHUS MpPOrpaMMbl ydeOHOTO Kypca «Anredpay
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBJICHUEM HMHTEpeca K TMPOLUJIOMY W HACTOSIIEMY POCCHICKOW MaTeMAaTHKH,
LIEHHOCTHBIM OTHOILIEHHEM K JIOCTHKECHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUUCKOMN
MaTeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX W MPUKIATHBIX
chepax;

2) rpa’kIaHCKOe M IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEN TpakJaHWHA W peau3ald €ro Ipas,
MPEACTABICHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPaXKIAAHCKOTO 0OIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXJICHHIO ITHYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEITILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW HAa aKTUBHOE y4YacCTHE B PEUICHUH MPaKTUYECKUX 3a/lad MaTeMaTUYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MATeMAaTHYECKOTO 00Opa30BaHUs Ha MPOTSHKEHUU BCEH
KU3HH JIJIS1 YCIIENTHOHN Mpo(deCcCHOHATBHOM NEeATeIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM H TIOCTPOCHHUEM WHIMBUIYATbHOW TPAeKTOPHH OOpa3oBaHUS U
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTYeCKOEe BOCIIMTaHME:

CIIOCOOHOCTBI0O K SMOIMOHAJIBHOMY M ACTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUI, PACCYKJICHUH, YMEHHIO BUICTh MAaTeMaTHYECKHUE 3aKOHOMEPHOCTH B
HUCKYCCTBE;

5) ueHHOCTH HAYYHOI0 TO3HAHUSA:

OpHEHTAIIMECH B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAaY4YHBIX IMPEACTABJICHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEIOBEKAa, NIPHUPOIALI M OOIIEeCTBa, NOHUMAaHUEM
MaTeMaTHYeCKOW HayKM Kak cdepbl 4YeIOBEUECKOW ACSITEIHbHOCTH, 3TaloB €€ pPa3BUTHA H
3HAYUMOCTH JUIsl PA3BUTHS LIMBUJIM3AIMH, OBJIAJICHUEM SI3bIKOM MAaT€MaTHUKU U MaTeMaTUYECKOU
KyJIbTypOM KaK CpEICTBOM T[O3HaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEIOBATEIBCKOM JIEITEIBHOCTH;

6) ¢usnueckoe BocnuTaHMe, (opMHpoOBaHHEe  KYJbTYPbl  310POBbS H
IMOIMOHAJIBHOI0 0JIArONOJIyYHs:

FOTOBHOCTBIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO 3/0POBbS,
BEJICHUS 3[I0POBOTO 00pasa >KU3HM (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, perynspHas ¢Qusnueckas aKTUBHOCTH), CHOPMUPOBAHHOCTHIO HaBBIKA peQIIEKCUU,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0JI0TMYEeCKOe BOCTIUTAHME:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM Ul pelieHus 3agad B o0nacTu
COXPaHHOCTH OKpYKAIOIIeH Cpenpl, IJIAHUPOBAHUSI TOCTYNKOB M OLIEHKH HX BO3MOXHBIX
MOCJICJICTBUH JIJIsI OKpY’KaIoIIeH cpefbl, 0CO3HAaHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0eM U MyTel X peuieHus;



8) ajanTanmsa K H3MEHAIOIMMCS YCJIOBHAM COLMAJLHOM M IPUPOTHOM Cpebl:

TFOTOBHOCTBIO K JCHCTBUSAM B YCIIOBUSX HEONPEIEIEHHOCTH, IOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUUTHCS y OPYTUX
moziei, mpuoOpeTaTh B COBMECTHOM JESITEIBHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU W3
OIIBITA IPYTHX;

HE00X0IMMOCTHIO B (DOPMUPOBAHUN HOBBIX 3HAHHM, B TOM 4YMCIIe (POPMYIHPOBATH HJCH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAaX W SIBICHUAX, B TOM YHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYAllMl0, BOCIPHHUMATh CTPECCOBYIO
CHTYallUI0 KaK BBI30B, TPEOYIOIUII KOHTPMEp, KOPPEKTHPOBATH IMPHHUMAEMbIC DEIICHUS WU
nercTBUs, GOPMYIHPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI
Ilo3naBaTenbHbIC yHHBepPcaIbHbIE YueOHbIE JeliCTBUSA

ba3oBble Jjoruyeckue aeicTBUs:

® BBIABIIATH M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHONICHHH MEXKIy MOHATHAMH, (DOPMYIHpPOBATh OMPEICIICHUS TOHSITHH,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIAaCCH(HUKAIINN, OCHOBAHUS JIJIS 0000IIeHNs
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIMMOTO aHAIIN3a;

® BOCHpPUHHMATh, (POPMYIHpPOBATh W MPEOOPA3OBHIBATH CYXICHHS: YTBEPAUTEILHBIC U
OTpHIIATENIbHBIC, CIMHIUYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

® BBISIBIATH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
JAHHBIX, HAONIOJCHUSAX W YTBEPXKACHUSX, NpeIJiaraTh KPUTEPHH ISl BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JIe7aTh BBHIBOJBI C HMCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX W HHIYKTHBHBIX
YMO3aKITIOYCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

e pa3duparh JIOKa3aTeNbCTBA MATEMAaTUYCCKUX YTBEPXKICHHU (TMpsAMBIE H  OT
MPOTHBHOTO), MIPOBOTUTH CaMOCTOSTEIBHO HECIIOXKHBIE  JIOKA3aTelbCTBA
MaTeMaTU4YeCKUX (PAaKTOB, BBICTPAWBATh APrYMEHTAIMIO, NPUBOJUTH TPUMEPHI H
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,

e BBIOMpATh CIIOCOO pelieHus y4eOHOW 3amauyn (CpaBHUBATh HECKOJBKO BAapHUAHTOB
pelieHusi, BEIOUpaTh HauOoJIee MOAXOSIIUN ¢ Y4ETOM CAMOCTOSTEIILHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciaenoBaTebcKue IelCTBHUS:

® UCMOJB30BaTh  BONPOCHl  KaK  HCCIICJOBATCIIbCKUH  MHCTPYMEHT  IO3HAHHMSA,
(dhopMynupoBaTth BOTIPOCHI, bukcupytomme POTUBOpEYHE, npobiemMy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE M JaHHOE, (OPMHUpPOBATH THUIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

® TMPOBOJUTH IO CAMOCTOSTEIHHO COCTABJICHHOMY TIJIaHY HECIIOXHBIA SKCIIEPUMEHT,
HEOOJBIIIOE UCCIEOBAHUE TIO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;



CaMOCTOSITENIBHO  (OPMYIHPOBaTH OOOOMIEHUST ¥ BBIBOABI 1O  pe3yiabTaTam
MPOBEIEHHOTO HAOIIOJCHMSI, UCCIICIOBAHUS, OIIEHUBATH JOCTOBEPHOCTH MOJyYEHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000IICHHUIA;

IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIABUTATH MPEITOJIOKEHUS
0 €ro pasBUTHUH B HOBLIX YCIIOBHAX.

Pa6ora ¢ undpopmanmueii:

BBISBJIATH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(MOPMAIINH, JAHHBIX, HEOOXOJUMBIX
JUIS pEIlIeHUs 3a]1auH;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATU3MPOBATH W HMHTEPIPETUPOBATH HMH(POPMALIUIO
Pa3IMYHbIX BUJIOB U (POPM IMpEACTABICHUS;

BbIOMpaTh (hOpMy MpeCTaBlIeHUs UH(POPMAIMK U WIUTFOCTPUPOBATDH pellaeMble 3a7aun
cXeMaMu, AMarpaMMaMHu, HHOM rpadukoi ¥ ©X KOMOWHALUSAMY;

OIIEHMBATh HAJEKHOCTh MHPOPMALMH IO KPUTEPUSAM, IPEUIOKEHHBIM YUUTENIEM WU
c(OpMYyIUPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHBLIC y‘{eﬁﬂble JeHCTBHUA:

BOCIIPHHUMATh U (POPMYJTHUPOBATH CYXJICHUS B COOTBETCTBUHU C YCIOBUSIMHU U IEISAMU
OOIIeHMs, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MMACBMEHHBIX TEKCTaX, IaBaTh IMOSCHEHUS 0 X0y PEIICHHs 33]jaui, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0Jie OOCYKJIEHHI 3a7]aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOM TEMBI, POOIIEMBI,
pelmraeMoi  3ajaud, BBICKA3bIBaTh WJEH, HalleJeHHblE Ha TOWUCK PpEelIeHHS,
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacTHMKOB JMAjora,
0OHapY)KUBaTh Pa3INUUE U CXOACTBO MO3UIIHUNA, B KOPPEKTHOU opMe popMyInpoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh Pe3ybTaThl PEUICHUS 3aaud, SKCIEPUMEHTA, UCCIeA0BaHUS, TPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ YYETOM 3ajad Mpe3eHTalud U
0COOEHHOCTEH ayIuTOpUU;

MOHUMATh M HUCHOJb30BaTh MPEUMYIIECTBA KOMAHIHON U WHIAUBUAYaJIbHON pabOTHI
IIPH pelIeHUH y4eOHbIX MaTeMaTHYECKUX 3a/ay4;

MIPUHUMATD 11eJIb COBMECTHOM JI€ATEIbHOCTH, IIIAHUPOBATh OPraHU3AINI0 COBMECTHON
paboThl, pacrpenensTh BHUABI pabOT, OOTrOBapUBATHCA, OOCYXAATh IMPOLECC MU
pe3ynbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TIPYNNOBBIX ¢opMax paboTel (0OCyxIeHus, OOMEH MHEHHUSIMHU,
MO3TOBbI€ HITYPMBbI M APYrHE), BBINOJIHATH CBOK YacTh pabOThl U KOOPIUHUPOBATH
CBOM JICHUCTBUSA C APYrUMU YJIEHAMH KOMAaH/]Ibl, OLIEHUBATh KaYECTBO CBOEro BKJIAJa B
0Ol MPOAYKT MO KPpUTEPUSIM, CHOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJbHbIe YUeOHbIE TeiiCTBUS
Camoopranm3anus:

CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH, aJTOPUTM pEUIeHMs 3ajaud (WM €ro YacTb),
BBIOMpATh CMOCOO pelIeHHuss ¢ Y4ETOM MMEIOUIMXCS PEeCypcoB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHUPOBaTh U KOPPEKTHPOBATh BapHUaHThl PELIEHUN C y4ETOM
HOBOH MH(pOpPMAIUH.

CﬂMOKOHTpOJ’IL, 3MOLHOHAJIbHBIA HHTEJLJIEKT:

BJIaJCTh criocoboamMu CaMOIIPOBCPKU, CAMOKOHTPOJIA IPOLCCCa U PE3yJibTaTa PCIICHUA
MaTeMaTHUYEeCKOM 3aga4u,



® [PEIBUJAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPH PELICHUM 3a/1a4d, BHOCUTH
KOPPEKTHBHI B JICATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAMICHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

® OILICHMBATb COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOMN LICJIA U YCIOBUSM,
OOBSICHATh TPHUYUHBI JOCTHKCHHUS WM HEIOCTIDKCHHUS IIeNM, HaXOJUTh OIIHOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K xonmy oOyuenuss B 7 KJjacce OOydYarOUIMICA TIOJYYUT CIEAYIOIIUE MPEIMETHBIC
pe3yIbTaThl:

Yuciia v BbIYMCICHUS

BbinonHATh, couderass YCTHbIE W NHCbMEHHbBIE NPUEMBI, apuUPMETHUYECKUue AEUCTBUS C
paloHaIbHBIMU YHCIIAMHU.

Haxonuth 3HaueHHsS YHCIOBBIX BBIPRKEHUN, NPUMEHATh Pa3HOOOpa3HblEe CIOCOOBI U
NpUEMBl BBIYMCICHHUS 3HAYEHUH JPOOHBIX BBIPAKEHUMN, COJEp)KalIMX OOBIKHOBEHHBIE U
JeCSITUYHBIE TPOOH.

[lepexonuTe OT oaHOM (popMbI 3amucu yucen K Apyroi (mpeoOpa3oBBIBaTh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO APOOB).

CpaBHUBaTh U YHOPSAJOUNBATH PALIMOHAIIbHBIE YUCIIA.

OKpyrisiTh 4yncia.

BBINOJIHATE NPUKKUIKY W OLICHKY pE3yJIbTaTa BBIYMCICHUM, OLICHKY 3HAYEHUN YHCIIOBBIX
BBIPAKCHUH. BBINIONHATE EMCTBUSA CO CTENEHAMH C HATYPAJIbHBIMU [TOKA3aTEISIMHU.

IIpuMeHATh IPU3HAKY JEIUMOCTH, Pa3I0KEHUE HA MHOKUATEIN HaTypAJIbHBIX YHCEIL.

Pemarte mNpakTUKO-OPHUEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOIICHHEM BEIIMYUH,
IIPONOPLIMOHAIIBHOCTBIO BEJIMYNH, IPOLEHTAMH, HHTEPIIPETUPOBATh PE3YJIbTAaThl PELICHUs 3a1a4
C Y4€TOM OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PACCMaTPUBAEMbIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHU s

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

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUH MIPU 3aJJaHHBIX 3HAUEHUSX [IEPEMEHHBIX.

BeinonsaTe npeoOpa3oBaHus 1IEJI0r0 BbIPaKEHUS] B MHOTOUWIEH IPUBEACHUEM I0J00HBIX
CJIaraeMbIX, paCKphITHEM CKOOOK.

BbINOJIHATE YMHOXEHHE OJHOWIEHAa HAa MHOTOWIEH W MHOIOWIEHA Ha MHOIOYIIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcymiecTBIATh pa3iokKEHUE MHOTOWICHOB HA MHOMKHUTEIM C IOMOIIBI) BBIHECEHUS 3a
CKOOKH OOIIero MHOKUTENS, TPYNIHUPOBKH claraeMbIX, IpUMeHeHUs: (GopMysl COKpaléHHOTo
YMHOKEHUS.

[IpumeHnsTh npeoOpa3oBaHUs MHOTOYIEHOB JUIS pELIeHHs pa3iuyHbIX 3a7ad U3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOM TPAKTUKH.

Hcnonb3oBaTh CBONCTBA CTENEHEN C HATypalbHBIMH MOKa3aTeIsIMH Ul IpeoOpa3oBaHUs
BBIPAXKCHUI.



YpaBHeHuUsI 1 HEPABEHCTBA

Pemate nmHeliHBIE ypaBHEHHs C OJHOM IMEPEMEHHOM, NMPUMEHSS IMpaBuja MEpexoaa OT
HCXOJHOTO YypaBHEHUS K DPABHOCUIBHOMY eMy. IIpoBepsiTh, SBISETCS JM YUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduyeckre METOAbI IPH PEIICHUH JINHEHHBIX YPABHEHUH U UX CUCTEM.

[TonGupath MpuUMepsI ap YMCEll, SIBISIONIUXCS PEIICHUEM JIMHEWHOTO YPaBHEHHUS C IBYMSI
[IEPEMEHHBIMHU.

Crpoutrh B KOOPAMHATHOMW IUIOCKOCTH Tpa@UK JHMHEWHOTO YpaBHEHHUS C JIBYMs
NePEMEHHBIMH, TIOJIB3YSACh TPAPUKOM, IPUBOIUTH TPUMEPHI PEIICHUS YPaBHEHHUS.

Pemarps cucrembl ABYX JIMHEHHBIX ypaBHEHHIl C JByMS NE€PEMEHHBIMH, B TOM 4YHCIIE
rpaduyecku.

CocTaBiiaTh M pemiath JUHEHMHOE ypaBHEHHE WJIM CHUCTEMY JMHEHHBIX YpaBHEHHH MO
YCIIOBUIO 3a/layl, UHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Jayd TMOJyYEHHBIN
pe3ynbTar.

DyHKUUHA

N300paxkaTh Ha KOOPAMHATHOM NPSIMONW TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJIWHATaM, Jy4d, OTpPE3KH, HHTEpBalbl, 3alUCHIBATh YHCJIOBBIE MPOMEKYTKH Ha
anreOpanveckoMm si3bIKe.

OtmedaTh B KOOPJMHATHOM IJIOCKOCTM TOYKM IO 33JaHHBIM KOOpAWHATaM, CTPOUTH
rpaduku muHeRHbIX QyHKUKN. CTpouTh rpaduk GyHKINHN Y = [X|.

OnuceiBaTh € TNOMOIIBIO (PYHKIUN M3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMMU:
CKOPOCTb, BpEMsl, pacCTOSIHUE, 1I€HAa, KOJIHMYECTBO, CTOMMOCTb, MPOU3BOJMUTEIBLHOCTh, BPEMS,
00BbEM paboTHI.

Haxonuts 3HaueHue (pyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpadudeckuid crocod MpenCcTaBlICHUS U aHadu3a WHQPOpPMAaIUW, WU3BJICKATh U
MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPpadUKOB pPeaTbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xonmy obOyuenus B 8 kjacce oOydaromuiics NOJYYUT CIIEAYIONIUME IPEAMETHBIC
pe3ynbTaThl:

Yucsia 1 BBIYUCICHUSA

Hcnonp30Barh HavyallbHbIE MPEACTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX YUCEN IS
CpPaBHEHHMSI, OKPYTJCHHUS M BBIYMCICHUH, HM300paxxaTh AEHCTBUTENIbHBIE 4YMCIAa TOYKAMH Ha
KOOPJIMHATHOM MPSIMOHA.

[IpumeHsaTh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh KBaJpaTHbBIC
KOPHH, UCIIOJIB3YS MPU HEOOXOIUMOCTHU KaJbKYJISATOP, BBIIOIHATH MpeoOpa3oBaHusl BbIPAKEHUH,
CoJIepXkKalluX KBaJpaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBarh 3amucu OONBIIMX W MalbIX YHMCET C MOMOUIBI0 AECATUYHBIX NIpoOei u
creneHel yucna 10.

AuredpanyecKkue BbIPaKeHH

[IpuMeHsATh TMOHATHE CTENEHW C LENbIM I[OKa3aTeleM, BBIIOJHATH HpPeoOpa3oBaHUs
BBIPAKEHUH, COAECPKALNX CTENIEHH C LIEIbIM NIOKA3aTEIIEM.

BBINONHATE TOXJIECTBEHHBIE NMPE0Opa3oBaHMs pPALMOHANBHBIX BBIPaXKEHUH Ha OCHOBE
MIPaBUJI IeHCTBUI HaJl MHOTOWICHAMU U alredpanyecKuMHM JpoOsMu.

PacknanpiBath KBapaTHBIA TPEXUIEH HA MHOKUTEIH.

[IpumensTh npeoOpa3oBaHUS BBIPAKEHUH s peUIeHUs pa3IMyHbIX 3a/7ad M3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOM MTPaKTHKU.

YpaBHeHHUS U HEPABEHCTBA



Pematp nuHelHbIe, KBapaTHbIE YPAaBHEHUS U PALlMOHAJIbHBIE YPAaBHEHUS, CBOJAAIIMECS K
HUM, CUCTEMBI JIBYX YPAaBHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBOoaUTHE MpPOCTENIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YPaBHEHMM, B TOM YMCJIE C
IpUMEHEHHEM TIpaUUecKuX TMpeACTaBlIeHUi (yCTaHaBIMBAaTh, MMEET JH YpaBHEHUE WIU
CUCTEMAa YPaBHEHUH pEIlIeHUs], €CJIU UMEET, TO CKOJIBKO, U IpoYee).

[lepexoauTs OT cIOBEeCHOW (OPMYIUMPOBKH 3afadn K e€ anreOpandeckod MOAeTH C
IIOMOIIBI0 COCTaBJICHUS YPAaBHEHUsS WJIM CHCTEMbl YypaBHEHUM, WHTEPIPETUPOBaThL B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJIY4EHHbIN pe3ynbTar.

[IpyuMeHSTh CBOMCTBA YUCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKH, PEIIaTh JIMHEHHbIE
HEpPAaBEHCTBA C OJIHOM MEPEMEHHOM M HUX CHCTEMBbI, JaBaThb I'paUUECKyl0 HLIOCTPALIUIO
MHO>KECTBA PELICHN HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[lonumatb W  UCHONB30BaTh  (PYHKIMOHAJIBHBIE TOHATUS U S3BIK  (TEPMUHBL,
CUMBOJIMYECKHE O0O03HAYCHUS), ONPENENITh 3HauYe€HHWE (PYHKIMU [0 3HAUYCHUIO apTyMEHTa,
OTIPEIeNATh CBOMCTBA PYHKIMU 1O €€ TpaduKy.

Crpouts rpaduku 31eMeHTapHbIX QYHKINUNA BUJIA:

y=k/x, y=x2, y = x3,y = |x|, y = VX, onucbIBaTh CBOMCTBA UHCIOBON (GYHKIMHK MO €&
rpaduky.

K koHmy oOydeHuss B 9 kJacce oOydarOmMICS TMOMYYUT CIACAYIOMHUE TPEIMETHBIC
pe3yIbTaThl:

Yucia u BIYUCTICHUS

CpaBHUBATH U yNOPAJOYNBATH PALIMOHAIBHBIE U UPPALMOHAIIBHBIC YUCIIA.

BeimonsaTe apudmMernueckue AEHCTBUS C palMOHAJBHBIMU YHMCIAMHU, COYETasi YCTHBIE U
IIMCBMEHHBIC ITPUEMBI, BBITIOJIHATH BBIYNCICHHS C UPPALIMOHATIBbHBIMU YHCIIAMHU.

Haxonuts 3Ha4YeHUs CTENCHEW ¢ LENBIMU NTOKA3aTeIsIMU U KOPHEH, BBIYNCIIATh 3HAYCHUS
YHCJIOBBIX BBIPAKCHUM.

OKpyryATh [IEHCTBUTENBHBIE 4YMCIIA, BBINOJIHATH NPUKHUIKY Ppe3yibTaTa BBIYMCIICHUH,
OLICHKY YHCJIOBBIX BBIPAXKCHU.

YpaBHeHUs] M HEPABEHCTBA

Pemarte nuHEHBIE M KBaJpaTHBIC YPAaBHEHUs, YPABHECHMS, CBOISILIMECS K HHM,
npocTeiie JpoOHO-pallMOHaIbHbIE YPABHEHMSL.

Pematp cuctemspl IByX JIMHEHHBIX YPABHEHHMM C JBYMs NIEPEMEHHBIMU M CHCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE ABJIAETCS JIMHEUHBIM.

Pemate TekcToBble 3ajauM  anreOpandeckUM CIIOCOOOM C IOMOILBIO COCTaBJICHUS
YPaBHEHUS WIM CUCTEMBI IBYX YPAaBHEHU C IByMs IEPEMEHHBIMH.

[IpoBoauTh MpoCTEHIINE UCCIIEN0OBAHNS YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM YHCIE C
IpUMEHEHHEeM TIpaUUecKuxX MpeacTaBlIeHUi (ycTaHaBIMBAaTh, HUMEET JM YpaBHEHUE WIU
crcTeMa YpaBHEHUH pelieHus, eClii UMEET, TO CKOJIBKO, U IIpoYee).

Pemate nuHeliHble HEpaBEHCTBA, KBaJpaTHblE HEPABEHCTBA, H300paXkaTb peLICHHUE
HEPABEHCTB Ha YMCIOBOW MPSIMOM, 3allUCHIBATH PELIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemarte cucTeMBl JMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKJIHOYANOIINE
KBaJ[paTHOE HEPAaBEHCTBO, M300pakaTh pEIIEHUE CUCTEMbl HEPABEHCTB HA YMCIOBOM HPSAMOI,
3alHUCHIBATh PELIEHUE C TOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PELIEHUH PA3IMUHBIX 3a4a4.



DyHKUUHA
PacrioznaBate (hyHKIMH H3y4eHHBIX BUIOB. [l0Ka3pIBaTh CXeMATHUECKU PACIIONIOKCHHIE Ha

KOOPJIMHATHOM IJIOCKOCTH TpadukoB GyHKuui Buna: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C, Yy =x3,y=1X Yy = [X|, B 3aBUCHMOCTH OT 3HaueHH KO>(PPHUIUEHTOB, OMACHIBATH CBOACTBA

GbyHKIUH.

Ctpouth W HM300pakaTh CXEMAaTHYECKU TPaPUKH KBAJPATHUHBIX (DYHKIIHIA, OMUCHIBATH
CBOMCTBA KBaAPATHYHBIX (DYHKIHUN N0 UX TpapHrKaMm.

PacnioznaBate  kBajgparuuHyro (QyHKUHMIO 10  (QopMyse, TNPUBOAUTH  IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON )KU3HU, PU3UKHU, TEOMETPHUU.

YuciioBble N0CT€10BATEIHLHOCTH U NPOrPeccuu

PacnioznaBath apupMeTHUECKyI0 U T€OMETPUUECKYIO NMPOTPECCUM MPHU Pa3HBIX Crocodax
3aJlaHusl.

BbINONHATE BBIUKCIEHUS] ¢ UCHOJb30BaHUEM (GOpMYT N-ro 4wieHa apuPMETHYEeCKON U
F€OMETPUYECKON MPOTrPECCUI, CYMMBI ITEPBBIX N YICHOB.

N300paxkaTh 4iaeHbl NOCIeI0BATENBHOCTH TOUKAMHU Ha KOOPIUHATHOM TIOCKOCTH.

Pematp 3amaun, cBsi3aHHBIE C YMCIOBBIMH IOCTEIOBATENBHOCTSIMH, B TOM YHCIE 3aaud
W3 peabHOM )XKU3HU (C UCTIOIB30BaHUEM KATBKYISATOPA, IUPPOBBIX TEXHOJIOTH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

KosunyecTBo yacos
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ KonTpoJbHbie
NPOrpaMMbl Bcero
padoThbI
1 Uucna u Beruucinenus. PanuonanbHsie o5 1
qucna
2 AnreOpandeckre BRIpaXKeHHS 27 1
3 YpaBHEHUS U HEPABEHCTBA 20 1
4 Koopaunats! u rpapuku. OyHkinuu 24 1
5 [ToBTOpeHue u 00obIIEHNE 6 1
OBIIEE KOJIMYECTBO YACOB I10 102 5

[TPOI'PAMME




TEMATHYECKOE IINTAHUPOBAHHME 8 KJIACC

HaumeHnoBanue pa3esioB U TeM Komriecrso uacos
Ne i/ KoHnTpoJbHbie
NPOrpaMMblI Bcero
padoThbI

1 Uucna u Belunciienus. KBagparHueie KOpHU 20

9 Uucna u Berunciienus. CTeneHs ¢ LeabiM 9
oKasarejaemM

3 Anrebpandeckue BbIpaKEHHUSL. 7 1
KBagpartHslii TpéxuineH

4 Anrebpandeckue BbIpaKEHHUSL. 20 1
Anrebpanyeckas 1poOb

5 YpaBHeHus u HepaBeHCTBA. KBasipaTHbie 20 1
ypaBHEHUS

5 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 17
ypaBHEHUU
VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1
OyHKIMU. OCHOBHBIE TOHATHS 7
OyHkiuu. YucnoBbie GyHKITUN 12 1

10 [ToBTOpeHUE M 0000ImIEHNE 8 1

OBIIEE KOJIMYECTBO YACOB I10 136 5

I[TPOTPAMME




TEMATHYECKOE IINTAHUPOBAHHME 9 KJIACC

HanmeHnoBaHue pa3ae/ioB U TeM Kommecrso gacon

Ne i/ KoHnTpoJubHbie
NMPOrpamMMbl Bcero

padoThbI

Yucna v BeruncieHus. JleicTBUTENbHBIE 12
qucia
ypaBIjeHHﬂ " HepafleHCTBa. VYpaBHeHus ¢ 18 1
OJIHOY TIepEMEHHOM
ypaBHeHI/IfI 1 HepaBeHCTBa. CUCTEMBI 18 1
ypaBHEHUM
VYpaBHeHus 1 HepaBeHCTBa. HepaBeHCTBa 20
OyHKIUU 16
YucnoBele HOCIENI0BATEIFHOCTH 15
HOBTOPGHI/IG, 000011eHre, CUCTEMATHU3AIUS 20 1
3HaAHUHN

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 119 6
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