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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sIBISIETCS OJJHUM U3 OMOPHBIX KYPCOB OCHOBHOT'O 00I1IeTO 00pa30BaHMUS:
OHa o0ecreunBaeT U3y4eHUE APYTUX JUCIUIUINH, KaK €CTeCTBEHHO-HAYYHOTO, TaK U
T'YMaHUTAPHOTO ITUKJIOB, €€ OCBOEHUE HEOOXOAMMO JIJIsl MPOJAOTIKEHUS 00pa30BaHUs U
B TMOBCEIHEBHOW >XM3HM. Pa3zButre y 0OydaromMXCs HAYYHBIX MPEACTABICHUHN O
MPOUCXOXKIECHUU M CYIIHOCTH aireOpanyeckux aOCTpakiuii, crocode OTpaKeHUs
MaTeMaTHYEeCKOM HAyKOW SIBJICHHH M TPOILECCOB B MPUPOAE M OOIIECTBE, POJIH
MaTeMaTHYE€CKOTO MOCITUPOBAHUS B HAYYHOM MTO3HAHHUH U B MPAKTUKE CIIOCOOCTBYET
dbopMUPOBaHUIO HAYYHOT'O MUPOBO33PEHUS U KAUECTB MBIIIUICHUS, HEOOXOAUMBIX IS
aJlanTalu B COBpeMeHHOM g poBoM ob1iecTBe. M3yuenue anredpsl odbecrieunBaeT
pa3BUTHE yMEHHUs HaOJI0JaTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPEOyeT
KPUTUYHOCTH MBIIIUICHUS, CITOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM
NEHUCTBHUST M BBIBOABI, (popMynupoBaTh yTBepkacHUs. OCBOCHHE Kypca aireOpsl
obecrieurBaeT pa3BUTHE JIOTHUYECKOTO MBIIUICHUSI OOYYAIOUIUXCS: OHU HCIOJIB3YIOT
JNEyKTUBHBIC W WHIYKTUBHBIE pacCyXACHHUs, OO0OOIICHHE U KOHKPETU3AIUIO,
abctparupoBanue u a”aynoruro. OOydeHue anredpe MpeanosiaracT 3HAYUTENbHBIN
00BEM CaMOCTOATEIBLHON NEATEIHLHOCTH OOYyYaIONINXCS, MO3TOMY CaMOCTOSITEIbHOE
pelIeHue 3a7a4 ABISeTCs peaau3alnuen 1esaTeIbHOCTHOTO MPUHIUIA 00 yYeHHUS.

B ctpykType mporpammel yaeOHOro Kypca «Anredpay» Ajis OCHOBHOTO OOIIETO
o0pa3oBaHHs OCHOBHOE MECTO 3aHHMAIOT COJEP)KATEeIbHO-METOJAMYECKHE JIUHUU:
«Yucrna W BBIYUCIHCHUS», «AJTeOpandyecKue BBIPAKEHUS», «YpaBHEHUS U
HEpPABCHCTBa», «@yHKIMW». Kaxmas u3 3TUX COAepKATEIbHO-METOAUYECKUX JIMHUN
pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOJIEUCTBYSI C IPYTUMU
ero JuHUAMH. B Xoze wu3yudeHus ydeOHOTro Kypca OOydYaroIMMCS MPUXOIUTCS
JIOTUYECKHU PacCyKJIaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBs3M ¢
STUM B TPOrpaMMy Y4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pas3Jellax MaTeMaTU4YeCKOTO
oOpa3oBaHHMsA H  CIOCOOCTBYIOIIME  OBJAQJACHHIO  OOYyYarONIMMHUCS  OCHOB
YHUBEpPCAIBHOTO MaTeMaTU4yecKoro s3bika. ColepxaTeabHON U CTPYKTYpHOM
OCOOCHHOCTBhIO Y4YeOHOTO Kypca «AnreOpa» SBISETCA €ro HWHTETPUPOBAHHBIN
XapaxkTep.

Coneprxanue tuHUU «Huca 1 BBIYUCICHUS CITY>KUT OCHOBOM ISl TaJIbHENIIIETO
M3Y4YCHUS MAaTEMATHUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYaIOUIUXCSI JIOTHYECKOTO
MBIIUICHUS,, (OPMUPOBAHUIO YMEHHS TIOJIb30BATHCS QITOPUTMaMHU, a TaKKe
MPUOOPETEHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJisl MIOBCEAHEBHOM >KH3HHU.
Pa3ButHe MOHSATHUS O YUCJIE HA YPOBHE OCHOBHOTO OOMIEro 0Opa3oBaHUsl CBSA3AHO C
palMOHATIBLHBIMU U UPPALMOHATILHBIMU YUCIIAaMU, (OPMHUPOBAHUEM



MIPEACTABICHUNA O JIEWCTBUTEIBHOM YHCIE. 3aBEPIICHHE OCBOCHHSI UYHCIOBOMN
JIMHUU OTHECEHO K CpeIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue IBYX alreOpandecKux JUHUN — « AreOpandecKue BRIPAKCHUS» U
«YpaBHEHHSI W HEPABEHCTBA» CHOCOOCTBYET (HOPMHUPOBAHMIO Y OOyYarOLIUXCS
MaTeMaTUYecKOro ammaparta, HeoOXOJIMMOIo [Jsi pelIeHHs 3ajJady MaTeMaTUKH,
CMEXXHBIX MIPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3oBaHMs y4eOHBI MaTepual TPYNIHUPYETCS BOKPYT paldOHAIbHBIX
BbIpaKeHUU. AJreOpa JAEMOHCTPUPYET 3HAUEHHE MAaTEMaTUKH Kak s3bIKa s
NOCTPOCHHSI MATEMATHUYECKUX MOJIENIEH, ONMCAaHUs TIPOLECCOB U SIBJIEHUN peaJbHOTO
mupa. B 3amaum oOydeHuss anreOpe BXOIAT TakkKe JAalibHEWIIee pa3BUTHE
AITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOIMMOI0, B YaCTHOCTH, JUIsl OCBOCHHS Kypca
uHDOpMATUKH, W  OBJAJE€HHWE  HaBBIKAMHU  JICHYKTUBHBIX  PACCYXICHUHU.
[IpeoGpa3zoBanue CHUMBOJBHBIX (OPM CHOCOOCTBYET PAa3BUTHUIO BOOOPAKEHUS,
CIIOCOOHOCTEM K MaTEMaTHY€CKOMY TBOPYECTRBY.

Copnepxanve (yHKIMOHAIBHO-TPAPUUECKON JTUHUU HAIIEICHO Ha IMOJy4YeHUe
00ydJaromuUMHCs 3HaHUN 0 PYHKIIUAX KaK BaKHEUIEH MaTeMaTHUYECKONH MOJENU ISl
ONMMCAHMSI M HCCIENOBAHUSI Pa3HOOOPa3HBIX MPOIECCOB U SBJICHUN B MPUPOIE U
oOmectBe. M3ydyenne matepuana criocoOCTBYET Pa3BUTHUIO Y OOyUYAIOIIUXCS YMEHUS
UCIIOJIb30BaTh Pa3IMYHbIE BhIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKU — CIIOBECHBIE,
CUMBOJIMUECKHE, Tpaduueckre, BHOCUT BKJIAJ B (OPMHUPOBAHUE MPEACTABICHUN O
POJIM MaTEMATUKU B Pa3BUTUU IIUBUIU3ALUYA U KYJIBTYPHI.

CornacHo yueOHOMY TUTaHy B 7—9 Kitaccax nzydaercs yaeOHbIN Kypc « Anredpay,
KOTOPBIM BKJIIOYACT CIEAYIOIINE OCHOBHBIE pasfeibl coaepxkaHus: «Yucna u
BBIUUCIICHUS», «AIreOpandeckue BBIPAKEHUS», «YPABHEHHS W HEPABEHCTBAY,
«DyHKIHAWY.

Ha n3yuenue yue6Horo kypca « Anredpa» orBoautcs 306 yacos: B 7 Kitacce —
102 yaca, B 8 kimacce — 102 yacoB , B 9 knacce — 1029acoB, (3 yaca B HEJEIO)



COIAEPKXAHHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXO0Jl OT OAHOW (QOPMBI 3aNHUCH
npobeit k gpyroil. I[loHsThe panuMOHAIBLHOTO 4YKCIA, 3alUCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uCeNl. ApudMeTHYecKue JeUCTBUA C
palMoOHaNBHBIMU YuciIaMU. PemieHue 3aiad M3 peanbHOW MPAaKTUKHU HA YacTH, HA
TpoOHu.

CreneHb C HaTypajibHbIM [IOKa3aTeJleM: OIpejesieHue, MNpeodpa3oBaHue
BBIPOXKCHUH HAa OCHOBE OMPEIENICHHUs, 3aITUCh OOJbIINX uncel. [IpoeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U JAPOOHU B BHJE MPOIEHTOB. Tpu OCHOBHBIC 3a7a4l Ha
MPOIEHTHI, PEIICHUE 3a/1a4 U3 peabHON MPAKTUKH.

[IpumeHeHne TIPU3HAKOB  JIEIUMOCTH, PA3JIOKEHUE HA  MHOXKHUTEIH
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjle TipsMas W oOparHas
PONOPIIMOHATIBHOCTH.

AsireOpanyeckue BbIpasKeHUs

IlepeMeHHbIE, YNCTOBOE 3HAUCHHE BBIPAKEHUS C NEpeMeHHOU. JlomycTumblie
3Ha4YEeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEK/ly BEJINYMHAMH B BUJE
dopmyinbl. Beraucienus no popmynam. [IpeodbpazoBanne OYKBEHHBIX BbIpOXXEHUH,
TOXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBWwia MpeoOpa3oBaHUsi CyYMM U
IPOM3BEICHUM, MPAaBUIIA PACKPBITUS CKOOOK U MPUBEACHUS NOIOOHBIX CIaraeMblX.

CBoiicTBa CTENEHU C HATYypaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWwIeHbl. CteneHb MHOrOoWwIeHa. CloKeHue, BhIYUTAHUE,
YMHOKEHUE MHOTOYJIEHOB. POPMYJIbl COKPAIIEHHOTO YMHOKEHUS : KBaAPAT CYMMBbI
Y KBaJpar pa3HoCcTU. Popmylia pa3HOCTH KBAAPATOB. Pa3noxxeHne MHOTOUJICHOB Ha
MHOKUTENH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWsA, IMpaBUiia TPeoOpa3oBaHUS ypaBHEHHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOM IMEPEMEHHOM, YHUCIO KOPHEN JMHEWHOTO
YpaBHEHHUSI, pelIEHUE JIMHEUHBIX YpaBHEHUN. COCTaBI€HUE YPAaBHEHHI MO YCIOBUIO
3aga4u. Penienne TeKCTOBBIX 3a4a4 C MTIOMOLIBI0 YPABHEHUMN.

JIuneliHoe ypaBHEHHUE C JIByMs MepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX ypPaBHEHUW C JBYMsl IEpEMEHHbIMU. PelieHne cucrem ypaBHEHUU
criocoOoM noAcTaHOBKU. [IpruMepbl pellieHus: TEKCTOBBIX 3aj1a4 ¢ TOMOIIBIO CUCTEM
YPaBHEHHM.

DyHKIUN

Koopaunnara Toukn Ha npsiMon. YuCIOBbIE NPOMEXKYTKH. PaccTosiHre MEXIY
JBYMsI TOUKaMHU KOOPAWHATHOMN MIPSMO.



[IpsimoyronibHasg cuctema koopauHat, ocu OX u Oy. AbGcuucca u opauHara
TOYKHM Ha KOOpJAUMHATHOM miockocTu. [Ipumepsl rpadukoB, 3ajaHHBIX (hOpMyTIaMU.
Urenue rpadukoB peasibHbIX 3aBUcuMocTel. [Tonstre pynkunn. I'paduk GpyHKUINH.
CroiictBa Qynknuii. Jluneitnas ¢pynkuus, e€ rpaduk. ['padpuk Gynkmmm y = [X|.
I'padprueckoe penieHre TMHENHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX YPABHEHUH.

8 KVIACC

Yucsia v BLIYUCTICHUS

KBampatheiii kopenb u3 uyucna. [lonsTne 00 uUppalMOHAIBLHOM 4YHUCIE.
JlecaTuunble TPUOIMKEHUST UppallMOHAbHBIX uncesl. CBOCTBAa apuMETHIECKUX
KBaIPaTHBIX KOPHEW U UX NMPUMEHEHUE K MPeoOpa30BaHUIO YUCIOBBIX BRIPAKCHUN
Y BBIYUCJICHUAM. /I€CTBUTEBLHBIC YHUCIIA.

CreneHb C 1ENbIM MoKa3zaTesnaeM U €€ cBoiicTBa. CTaHapTHAs 3allUCh YUCIA.

AJire0panvecKne BbIpasKeHH s

KBanparthsiil TpéXusieH, pa3ioKeHUe KBAJPATHOTO TPEXUJICHAa HA MHOKUTEIIH.

AnrebGpandeckass apoOb. OCHOBHOE CBOMCTBO anredpanyeckoil Japoowu.
CrnoxeHue, BbBIYUTAHUE, YMHOXKEHUE, [IeJICHHE anre0Opaudeckux JApoOer.
PanrionanbHbIe BRIpAXKEHHS U UX TIPeoOpa3OBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpatnoe ypaBHeHue, opmysa KOpHEW KBaApaTHOTO ypaBHeHHs. Teopema
Buera. Pemienue ypaBHEHMH, CBOIAIIMXCA K JIMHEMHBIM UM KBaJpaTHBIM.
[Ipocreiimue ApoOHO-pallMOHAIbHbIE YPaBHEHUS.

['paduueckas uaTEpHpeTalus ypaBHEHUN C ABYMS NEPEMEHHBIMU U CHUCTEM
JIMHEWHBIX YpPaBHEHUN C JBYMS NEpeMEHHbIMH. [Ipumepbl pemeHuss cucrtem
HEJIMHENWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemienre TeKCTOBBIX 3a/1a4 aaredpandeckKuM CriocoOoM.

YuciioBele HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJIHON MEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTembl JINHEITHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

DyHKIUMN

[Tonstue pynkiuu. OOIACTh ONpeAeNIeHUs U MHOKECTBO 3HAYCHUHN (PYHKITUH.
CnocoOsbI 3amanus QyHKIIUA.

I'padpux dbynxkumn. YUrenne cBoiictB ¢yHKumu mo e€ rpaduky. [Ipumeps
rpadukoB GYHKIIHNA, OTPAXKAIOMUX PeaTbHbIC MPOIECCHI.

OYHKIIMY, OMHUCHIBAIOIINE TPSIMYI0 H OOpaTHYI MPOMOPIHOHATHHBIC
3aBHCHMOCTH, uX rpaduxn. Oyukuun Y = X2, Y = x3, y = VX, y=|x|. [paduueckoe
pElIEHUE YPABHEHUN U CUCTEM YPaBHCHU.



9 KUIIACC

Yucaa v BbIYMCICHUS

PannionanbHbie yncna, UppaloOHANIbHBIE YUCIA, KOHEYHbIE U OECKOHEYHbIE
JecATUYHbIe T1poOou. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, NEUCTBUTEIbHBIC YHCIIa
KaKk OECKOHEUHbIE JeCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXIY MHOKECTBOM JIEMCTBUTEIBHBIX YUCEII U KOOPIAUHATHOU MIPSAMOM.

CpaBHeHUE JICMCTBUTENBHBIX 4YHCEN, apudmeThyeckue JeUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3mepbl 0OBEKTOB OKpYXalOLWIEro MHpPA, UIMTEIBHOCTh MPOLECCOB B
OKpPY’KaroIIeEM MHpE.

[TpubnmxEHHOE 3HaUCHNE BEJIMYMHBI, TOYHOCTH Mpubimkenus. OKpyrieHue
yucen. [Ipukuka u oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHue ypaBHEHUMN, CBOASIIUXCS K TUHEUHBIM.

KBanparHoe ypaBHeHue. PellieHue ypaBHEHM, CBOASIIMXCSA K KBaJPATHBIM.
buksanparHoe ypaBHeHue. IIpuMepsl pelieHnst ypaBHEHUNW TPETbEU U 4ETBEPTOU
CTEMECHEN PA3JIOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUN. PereHue TEKCTOBBIX 3ajiay
anredpandyeckiuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienue cucrem IByX
JMHEWHBIX YPABHEHU C ABYMS IEPEMEHHBIMU. PellleHne cucTteM IByX ypaBHEHUN,
OJIHO M3 KOTOpPHIX JHMHEHOe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
UHTEpIpETALUs CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemienre TeKCTOBBIX 3a/1a4 aaredpandeckKuM CriocoOoM.

HuciioBple HEPAaBEHCTBA M UX CBOMCTRBA.

Pemenne nUHEWHBIX HEPABEHCTB C OAHOW MNEpPEMEHHOW. Pemenuwe cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOW mepemMeHHoW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEpmpeTands HEPABEHCTB W CHCTEM HEPABEHCTB C JIBYMS
[IEPEMEHHBIMH.

DyHKIUMN

KBagpatnunas ¢ynkuus, e€ rpaduk m corictBa. [lapabona, xKoopauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOITbI.

Ipaduxu pynxmit: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |X| u ux
CBOMCTBA.

YucaoBbie MOCAEI0BATEIbHOCTH U MPOrpeccHu

[lonsiTHe YMCIIOBOM TMOCJENOBATENIBHOCTU. 3aJlaHUE TIOCJIEI0BATEILHOCTH
peKyppeHTHOI hopmyIioi u GopMyIoi N-ro ujaeHa.

ApudmeTtnyeckass U reomerpuyeckas mnporpeccuud. @opMmynbl N-ro uieHa
apupMeTHIECKON U TEOMETPUUECKON TPOrPECCUid, CYMMBbI MEPBBIX N UJICHOB.



N300pakeHne YIEHOB apU(PMETUUYECKON M T'€OMETPUYECKON Mporpeccuit
TOYKaMU HAa KOOPAUHATHOW IUIOCKOCTU. JIMHEHWHBIM M DKCIOHEHIIUAIBHBIN POCT.
Ci10KHBIE IPOLICHTBHI.

IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA  ITPOT'PAMMBI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE Pe3yJbTAThl OCBOCHUS MPOTPaMMbl y4yeOHOTO Kypca
«Anrebpa» XapaKTepu3yloTcs:

1) naTpuoTHYeCcKOe BOCIMTAHHUE:

NMpOSIBJICHUEM HMHTEpeca K TMPOIUIOMY U  HACTOSIIEMY POCCHHCKOU
MaTeMaTHK{, I[EHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSM  POCCHUMCKUX
MaTeMaTHKOB W POCCHHCKONW MaTeMaTHYEeCKON IIKOJIbI, K HCIIOJb30BAHUIO ATHUX
JTOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpaskIaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITTOJIHEHUIO O0S3aHHOCTEH rpak/laHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYeCKUX OCHOBaxX (YHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBJICHUH, MPOIENYyp TpakIaHCKOro odiiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKACHUIO dTHYECKUX MPOOJIeM, CBSI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTHKEHUW HAayKH, OCO3HAHHEM Ba>XHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B JIESITEIBHOCTH YUEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAaHOBKOM Ha aKTUBHOE Y4YacTHE B PEIICHUH NPAKTUYECKUX 3aaad
MaTeMaTU4YeCKOM HaINpaBIEHHOCTH, OCO3HAHUEM BAaXKHOCTH MAaTEeMaTUYECKOTO
oOpa3oBaHus Ha TMPOTHKEHUHM BCEW KWU3HU MJIsl YCTEIMHON MpodhecCHOHATBHOM
JESTEIBPHOCTA M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHANBUIYAILHON TPACKTOPUH 00pa30BaHUs U KU3HEHHBIX TJIAHOB C
y4E€TOM JINYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) acreTH4YeCKO€e BOCIIUTAHHE:

CIIOCOOHOCTPIO K OMOIHUOHATBHOMY U  3CTETUYECKOMY  BOCTIPUATHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3ajlad, PEUICHUN, pacCyX ACHUM, YMEHHIO BHUAETh
MaTeMaTH4eCKrue 3aKOHOMEPHOCTU B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTAIlME B JCSATEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOIbI U
oOliecTBa, MOHMMAaHUEM MaTeMaTUYECKOW Hayku Kak cdepbl 4eloBeuecKoil
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTUS M 3HAUYMMOCTU JJISl Pa3BUTHUS LIMBUIU3ALINH,
OBJIAJICHUEM S3BIKOM MAaTEMAaTHKH U MAaTEMAaTHUYECKOU KYJIbTYpPOH KaK CPEICTBOM



MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEHIIMMH HaBBIKAMHU HCCIEI0BATEIbCKON
NeSATENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, GopMHpPOBaHHME KYJIbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHUMEHSATh MaTeMaTHYEeCKHME 3HAHUS B MHTEpPECax CBOETO
3I0pOBbs,  BENEHMS  37A0pOBOro  oOpa3a JKM3HU  (340pOBOE  IHTAHHE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATAA W OTHbIXa, peryispHas (Qunyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HABbIKA PEIIEKCUU, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKoro e MpaBa APyroro 4yejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEeHTaluel Ha MPUMEHEHHE MaTeMaTUYECKUX 3HAHUM JIJ1s1 peleHus 3a1ay B
00JIaCTH COXPAaHHOCTH OKpYXKarouleil cpefibl, MIaHUPOBAHUS MTOCTYNKOB U OLEHKH
UX BO3MOXKHBIX MOCJIEJICTBUM I OKpYKaloUIed Cpeibl, 0CO3HAHUEM TIJI00aJIbHOTO
XapakTepa HKOJIOTHYECKUX MPoOJIeM U MyTel UX pelieHus;

8) aganTanus K M3MEHSIIOIMMCS YCJOBHSAM COUMAJIBbHOW U NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHSX HEONPEACIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO ESITebHOCTh, B TOM YHUCIIE
YMEHHE YUYUThCS Yy APYTUX JIOJeH, MpuoOpeTaTh B COBMECTHOM N€ATEIbHOCTH
HOBBIE 3HaHUs, HABBIKA U KOMIIETEHILIUU U3 ONbITA IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUpPOBAHMM HOBBIX 3HAaHUH, B TOM 4HCIIE
(GopMyIupoOBaTh UAEH, MOHATHUS, TUIOTE3bl 00 0OBEKTAX U SABICHUSIX, B TOM YHUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JEQUIMUTHI COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHUE;

CHOCOOHOCTBIO ~ OCO3HAaBaThb  CTPECCOBYKD  CUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI3OB, TPeOYyIOIIMHA KOHTPMEp, KOPPEKTHPOBAThH
NpUHUMAaEMble pEUIeHUs] W JEeHUCTBUS, (OPMYIHpOBaThH U OLEHUBATh PUCKU U
NoCIeACTBUSA, (HOPMUPOBATDH OTIBIT.

METAINPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue aAecTBUA:

® BBISIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKA MAaTEeMaTUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXKIY TOHATUAMH, (OPMYIHPOBATH
OmNpeNesiecHUs]  MOHSTHM, YCTaHABIMBATH CYIIECTBEHHBIM  MPHU3HAK
KJlaccupuKauy, OCHOBaHUA [ OOOOLIEHUS U CPAaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCOpUHUMATH, (OPMYJIUPOBATh U  MPeOOPa3OBBIBATH  CYXKICHUSA:
yTBEPAUTEIbHBIE W OTpPULATEIbHbIC, €IUHUYHBIE, YAaCTHbIE W OOIIHUE,
YCIJIOBHBIE;



BBISIBISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
NpoTUBOpeUMss B (akrax, JaHHBIX, HAOITIOAEHUSAX U YTBEPKIACHUSX,
npeajaraTb KpUTEPUU JIJIsl BBIABICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C HMCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, IEAYKTHBHBIX H
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUHN (IIPSMbIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSATEIBLHO HECJOXKHBIE JOKA3aTeIbCTBA
MaTeMaTU4YeCKUX (AKTOB, BBICTpAaUBaTh AapPryMEeHTALUIO, NPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh CMoco0 pelieHus y4yeOHOW 3afaud (CpaBHUBATH HECKOJBKO
BapUAHTOB pEIICHUs, BBHIOMpATh HaumOoJiee NOAXONAIMNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBbIe ucciienoBaTe/IbCKNE AEMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK HCCIICIOBATEIBCKAN WHCTPYMEHT IMO3HAHUS,
(GbopMyTHpOBaTh BOMPOCHI, (UKCHPYIOIIUE MPOTUBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJIbHO YCTaHABIWBAaTh HCKOMOE U JaHHOe, (HOPMHUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

IPOBOAUTL II0 CAaMOCTOSITCIBHO COCTaBJICHHOMY IUIAHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHKE IO YCTAHOBJICHHUIO 0COOCHHOCTEH
MaTeMaTHIECKOTO 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKITY COOOI;
CaMOCTOSITETTLHO (hOPMYIIHPOBATh 000OIIEHUSI M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJIEHUS, MCCIEAOBaHUs, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHNUIH;

IPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAKXKE BBIIBUTaTh
IPE/IIONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh U HW3OBITOYHOCTh HWHGOPMAIMH, aHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAIM3UPOBATh, CHUCTEMATHU3MPOBATH W HWHTEPIPETUPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM TIPEICTaBICHNUS;

BbIOMpaTh QopMy TpencTaBieHus HWHPOPMAIMM W WIUTIOCTPUPOBATH
pelraemMbie 3aJladyd CXeMaMH, JuarpaMMaMiy, HWHOW Tpaukoil u ux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIUU TIO KPHUTEPHUSM, MPEII0KEHHBIM
yauTesIeM Wi cPOopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U POPMYIUPOBATH CYKACHUSA B COOTBETCTBUU C YCIOBUSIMU
U LEISIMU OOIIIEHUS, SICHO, TOYHO, TPAMOTHO BbIpakaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MUCBMEHHBIX TEKCTAaX, JABATh MOSICHEHUS MO XOJY PELICHUS
3a7]a4M, KOMMEHTUPOBATh MOJYYEHHBIN PE3YJIbTAT;

B X0/ie 00CYXJIeHHU 3a]1aBaTh BOIIPOCHI 10 CYHIECTBY 00CYKIaeMOI TEMBI,
npoOJieMbl, pelaeMon 3a/1auu, BbICKa3bIBATh UJIEU, HAIIEJICHHBIE HA TTOUCK



10

pElIeHMs, COIMOCTAaBIsATh CBOM CYXKIEHUA C CYXICHUAMH JIPYTUX
YYaCTHUKOB JMAJIOra, OOHApYXUBaTh pa3JIMuUE€ U CXOJICTBO MO3ULIHM, B
KOPpPEKTHOU (popme (HopMyaupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;
NpEeACTaBIATh  pPE3yJdbTaThl  pPEIICHHS  3aJayd,  JIKCIEPUMEHTA,
UCCJIeI0BaHUs, IPOEKTA, CAMOCTOSTENBHO BEIOUPATh OPMAT BHICTYIUICHUS
¢ Y4€TOM 3ajia4 NMPE3eHTALUU U OCOOEHHOCTEHN ayuTOpUN;

NOHMMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHAHONW U UHAUBUAYATbHOM
paboOTHI MPHU pPEIICHUN YUEOHBIX MATEMATHUYECKUX 3a/1a4;

OPUHUMATH 1I€JIb COBMECTHOM J€ATEIbHOCTH, MJIaHUPOBATh OPraHU3aINIO
COBMECTHOM paboThl, pacmpenensiTb BUABI padOT, JIOrOBapUBATHCA,
o0CyXJ1aTh POLECC U Pe3yJIbTaT pabOThl, 0000IATh MHEHHS] HECKOJIbKHUX
JIIOACH;

y4yacTBOBAaTh B TpynHmnoBbIX ¢Gopmax paboTel (0OCykaeHusi, oOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMBI U APYTHE), BBHIIOJHATH CBOIO YAaCTh pabOThI
U KOOPJAMHHMPOBATH CBOM JCHCTBUS C JAPYTMMH YICHaMH KOMAaH/IbI,
OLICHMBATh KaueCTBO CBOETO BKJIa/Ja B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHS.

Pery/isiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE 1eHCTBHS
Camoopranusanus:

CaMOCTOSATEILHO COCTAaBJIATH IJIAH, AITOPUTM PEIICHHs 3afadu (I €ro
4acTh), BIOUpaATh CIOCOO pelieHUss C y4ETOM HMEIOIIUXCS PecypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBAaTb U KOPPEKTHPOBATH
BapUaHTHI PEIICHUH ¢ y4€TOM HOBOM HH(POPMAITUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIQ/IETh CIIOCOOAMU CaMOITPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa
peleHns MaTeMaTUYECKOU 3aa4H;

IpEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELLICHUH 33/1a4U,
BHOCHUTH KOPPEKTUBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB,
HaWJCHHBIX OMMNOOK, BRISIBJICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATa IESITEILHOCTH OCTABJICHHOMN LEIU U
YCIIOBUSM, OOBSCHATH MPUYHHBI TOCTIDKCHHS WIM HEJIOCTHKEHUS 1ETH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.
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NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYalOIIMICS TOJYYUT CIEAYIOIIHE
MIPEIMETHBIE PE3yJIbTATHI:

Yucsia v BLIYUCTICHUS

BbImoyTHATh, coYeTas YCTHbIE M NHChbMEHHBIC MPUEMBI, apu(METHUECKHE
JEHCTBUS C PallMOHATILHBIMY YHCIaMHU.

HaxoauTe 3HA4YeHWS YHCIIOBBIX BBIPAKCHHH, TPUMEHSITh Pa3HOOOpa3HBIC
CIOCOOBI M TIPUEMBI BBIUMCIICHUS 3HAYCHUH JPOOHBIX BBIPAKCHUM, COJEPIKAIINX
OOBIKHOBEHHBIC U JICCITHYHBIC IPOOH.

[lepexoauTh OT OJHOW (hOPMBI 3aIMMCH YUCET K APYroi (mpeoOpa3oBHIBATH
JCCATUIHYIO IPpOOH B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JCCATUYHYIO, B YACTHOCTH
B O€CKOHEUHYIO JIECATUIHYIO IPOOB).

CpaBHUBATh M YIIOPSIOYMBATH PAIIMOHAILHBIC YHCIA.

OKpyrJTh yncna.

BBITIOJIHATE IPUKUAKY W OIEHKY pe3yjIbTaTa BBIYMCICHUN, OIEHKY 3HAYCHHM
YHUCJIOBBIX BBIpAKEHUH. BBIMOMHATE NEUCTBHUS CO CTENEHSMU C HATypalbHBIMH
MOKa3aTeISIMU.

[IpuMeHsATh TPU3HAKK IETUMOCTH, PA3NIOKEHHE Ha MHOXKHUTENIN HATypaJIbHbIX
YHCElL.

PemaTe npakTUKO-OpUEHTHPOBAHHBIE 3a7]a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOMOPIIMOHATBHOCTRIO BEJIWYUH, MPOIEHTAMHU, HHTEPIPETUPOBATDH
pE3yNbTAThl pelIeHUs 3a7a4 C YYETOM OIpaHUYCHHUM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJredOpandeckue BbIpasKeHU s

Hcnonb3oBaTh alireOpanyeckyro TEPMUHOJIOTHIO M CUMBOJIUKY, IPUMEHSTH €€
B IIPOIIECCE OCBOCHUS Y4eOHOTO MaTepHaa.

Haxonute 3HaueHWsT OyKBEHHBIX BBIPAKCHMI TpPHU 3aJaHHBIX 3HAYCHHSIX
MEePEMEHHBIX.

BrimosHATh MpeoOpa3oBaHms MEIOTO BEIPAKEHUS] B MHOTOYJIEH TIPUBEICHUEM
MOTIOOHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BrImoHATS yMHOXKEHHWE OJHOYJICHA Ha MHOTOYWIEH W MHOTO4YJIEHa Ha
MHOTOWICH, TPUMEHSTH (DOPMYJIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCyIecTBIsATh Pa3IOKEHHNE MHOTOWICHOB HAa MHOXHUTEIH C TIOMOIIBIO
BBIHECEHUS 32 CKOOKHM 0OIIETO MHOXKUTEIS, TPYIIIUPOBKU CIaraeMbIX, TPUMEHEHHUS
dbopMyIT COKpaIEHHOTO YMHOKECHHUS.

[TpumensaTs nmpeoOpa3oBaHusi MHOTOWICHOB JIJIST PEIICHUS Pa3IUYHBIX 3a7a9
W3 MaTeMAaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHON TIPAKTUKH.
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Hcnonp30oBaTh CBOMCTBA CTENEHEW C HATypaJbHBIMHU IMOKA3aTEIAMU IS
peoOpa3oBaHUs BBIPAKECHHIM.

YpaBHEHUA ¥ HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OLHOM IIEPEMEHHOW, NPUMEHss IpaBUJIa
repexoaa OT UCXOJHOI0 YpaBHEHHUs K paBHOCWIBHOMY eMy. IIpoBepsaTs, saBiseTCs
JIA YUCJIO KOPHEM YPaBHEHUS.

[IpumeHsTh rpaduyeckre METObI PU PELICHNUN JTMHEHHBIX YPaBHEHUHN U UX
CUCTEM.

[lonOupaTh mnpuMepsl MNap YUCEN, SBIAIOIMIMXCA pPEIICHUEM JMHEHHOTro
YPaBHEHUS C IByMs IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM TIOCKOCTHU T'padUK JIMHEWHOTO YpaBHEHUS C IBYMS
NepEeMEHHBIMHU, MOJIb3YSICh TPadUKOM, IPUBOAUTH MPUMEPHI PELICHUSI YPAaBHEHUS.

Pemate cuctemsl 1ByX JIMHEMHBIX YPABHEHUN C ABYMS IEPEMEHHBIMH, B TOM
quciie rpaguuecKu.

CocTaBiAiTh M pelIaTh JHUHEWHOE YpaBHEHHE WM CHCTEMY JIMHEWHBIX
YPaBHEHUU I10 YCIOBHUIO 33a/1a4U, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a71a4M ITOJy4YEHHBIN PE3yJIbTar.

DOyHKUUHA

N3006paxkaTh Ha KOOPAMHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIIHNE 33 JaHHBIM
KOOpAMHATAM, JIY4U, OTPE3KU, UHTEPBAJIbI, 3alMChIBATh YUCIOBbIE IIPOMEKYTKH HA
anredpanvyeckoM S3bIKE.

OTtMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKH MO 3aJaHHBIM KOOpAMHATaM,
CTpOUTH rpaduky TuHEeHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIMU Y = [X|.

OnuceiBaTh € TOMOIIBIO (YHKIIMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMUMHAMHU: CKOPOCTb, BPEMs, PACCTOSAHHUE, LEHA, KOJIUYECTBO, CTOMMOCTD,
IIPOU3BOUTEILHOCTD, BpeMs, 00bEM pabOTHI.

Haxoauts 3HaueHue pyHKIMU [0 3HAUYECHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii cnocoO MpeAcTaBleHUS U aHadu3a HH(OpMaluy,
U3BJIEKaTh U UHTEPIPETUPOBATh HHYOPMALINIO U3 IPa(PUKOB pPeaJbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHnmy o0ydenuss B 8 kiiacce 00y4arIIMUCH IOJYYHMT CJEAYHOIIHE
NpeAMeTHBIE pe3yJbTaThl:

Yucsa 1 BIYUCICHUSA

Hcnonp3oBaTh HavalbHBIE NPEACTABICHUS O MHOXECTBE JCHCTBUTEIIBHBIX
yuces JJis CPaBHEHUS, OKPYTJIECHUS U BBIUYMCICHUN, U300paXkaTh JEeUCTBUTEIIbHBIC
YyCJia TOYKAMU Ha KOOPAUHATHOU MPSIMOM.
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[IpumensaTs noHsATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUTHb
KBaJpaTHbIE KOPHU, HUCIONB3Yysl MPU HEOOXOJAMMOCTH KAJIbKYJSTOP, BBITOIHATH
npeoOpa3oBaHusl BBIPAXKEHUHM, COAEp)KAUIUX KBAJApPAaTHbIE KOPHH, HCIHOJIb3Ys
CBOWCTBA KOPHEMN.

Hcnonb3oBaTh 3anucy OOJBIIMX U MAJbIX YUCEN C MOMOIIBIO JIE€CITHUYHBIX
npoOeii u creneHelt yucna 10.

AJire0panydecKue BbIpasKeHU s

[IpuMeHsAT, TMOHATHE CTENEHU C IeJbIM  TOKa3aTeJIeM, BBIMOJIHATH
npeoOpa3zoBaHus BEIPAKEHUN, COEPHKAIINX CTENEHU C LEJbIM MTOKa3aTeIeM.

BrINOTHATH TOXKIECTBEHHBIE MPEOOPa30BaHUS PAIMOHATBHBIX BRIPAXKEHUN Ha
OCHOBE IPaBUJI ACUCTBUI Hal MHOTOWICHAMH U aJIreOpanyecKUMHU IPOOSIMH.

PacknaapiBaTh KBaApaTHBIM TPEXUIECH HA MHOXKHUTEIH.

[TpumMensTH IPeoOpa3z0BaHMs BBIPAKESHUM SIS PEIISHUs Pa3IudYHBIX 3a7a4 U3
MaTEeMAaTHKH, CMEXKHBIX TIPEJIMETOB, U3 PeabHON MPAKTHKHU.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiate nuHeliHbIC, KBaJpaTHbIC YpaBHEHUS W PallMOHAJIbHBIE YpaBHEHWS,
CBOZSILIMECS K HUM, CUCTEMBI ABYX YPABHEHHI C IBYMS IEPEMEHHBIMH.

[IpoBOANTE MpOCTEHIINE KUCCIEIOBAHNUS YPABHEHUA U CUCTEM YpaBHEHHH, B
TOM YHUCJI€ C MPUMEHEHUEM rpadUyecKux MpeacTaBiIeHuil (ycTaHaBIUBATh, UMEET
JY YpaBHEHUE WIM CHCTEMa YPAaBHEHMI pEIIEHHUs, €CIIM UMEET, TO CKOJbKO, U
nmpouee).

[lepexonuTh OT CIOBECHOW (OPMYIMPOBKH 3adadyM K €€ aireOpandeckoin
MOJENH C TIOMOIIBID COCTaBIICHHS YPABHEHUS WJIM CUCTEMbl YpaBHEHHIA,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYECHHBIN pe3yJIbTar.

[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB JIJI1 CPABHEHM S, OLICHKHU, PEIIATh
JMHEWHBIC HEPABEHCTBA C OJTHON MEPEMEHHOM U UX CHCTEMBI, J1aBaTh rpaUIecKyIo
WJUTIOCTPALMIO MHOYKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUMN

[TornmaTe ¥ UCIMONB30BaTh (DYHKIIMOHATBHBIE TIOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHHMsSI), ONMPEACNITh 3HaueHHE (YHKIUH MO 3HAYCHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PyHKINH 10 € rpaduKy.

Ctpoutsb rpaduku d7eMeHTaApPHBIX QYHKIIUN BHJIA:

y=k/X, y=X2,y=x3,y = x|, y = VX, OIichIBaTh CBOICTBA YHCIOBOH ()YHKIHH
1o e€ rpaduxy.
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K kxoHny oOydyenuss B 9 kiacce 00y4amIIUiicsl NMOJYYHUT CJeAYIOLIUE
npeJAMeTHbIE pe3yJibTaThl:

Yucia v BbIYMCICHUS

CpaBHUBATH U YNOPSAOUYNBATH PAIIMOHAIIBHBIE U UPPALMOHAIIBHBIE YUCIIA.

Boinonusats apudMeTndeckue 1elCTBUS C palliOHATBLHBIMU YHCIIAMH, COYETas
YCTHBIE W THUCbMEHHBIC MPUEMBI, BBIOJHATH BBIYUCICHUS C UPPALUOHAIBHBIMU
YUCIIaMHU.

HaxonuTth 3HaueHMs CTENEHEH C 1IEIBIMU MOKA3aTENSMHU U KOPHEHN, BEIYUCIISATD
3HAYEHUS YUCIOBBIX BBIPAKEHUI.

OKpyraatTh JI€UCTBUTENBHBIE YHCHA, BBINOJHATH MPUKUAKY pe3yJbTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMH.

YpaBHeHUsS ¥ HEPABEHCTBA

PemiaTe vHElHbIE U KBaJApaTHBIC YPABHEHUS, YPABHEHUS, CBOSAIINECS K HUM,
mpocTeuime 1poOHO-palliOHANIBHBIC YPaBHECHHUS.

Pemate cucteMbl ABYX JMHEHHBIX YpaBHEHUM C JABYMS NEPEMEHHBIMU U
CHUCTEMBI IBYX YPaBHEHHUH, B KOTOPHIX OJHO YPABHEHUE HE SIBIIACTCS TUHEHHBIM.

PemaTe TeKkcTOBBIE 3ajauM ajareOpauvyeckuM CrocoOOM C  MOMOIIBIO
COCTaBJICHUSI YPABHEHHUS UM CUCTEMBI IBYX YPaBHEHUU C IBYMs [IEPEMEHHBIMU.

[IpoBOIUTE ITPOCTEUIINE HUCCIIEAOBAHUS YPABHEHUNW U CUCTEM YpPAaBHEHHUI, B
TOM YHUCJI€ C TPUMEHEHHEM rpadUyecKux MpeacTaBiIeHuil (ycTaHaBIUBATh, UMEET
J ypaBHEHHUE WJIM CHUCTEMA YPABHEHUM DPEUICHHUs, €CIU UMEET, TO CKOJbKO, U
nmpouee).

PemaTte nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300pa)kaTh
pEILICHUE HEPABECHCTB HA YMCJIOBOM MPSIMOW, 3alMChIBATh PEUICHHUE C MOMOIIBIO
CHMBOJIOB.

Pemate  cuctembl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIFOYAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMbI
HEPABEHCTB HA YHUCIIOBOM NMPSAMOM, 3alIMChIBATH PEIIEHNE C TOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPU PELICHUU PAa3IMYHbIX 3a]1a4.

DyHKIUMN

PacrioznaBaTh GyHKIMHM W3YYeHHBIX BUIOB. [lokas3piBaTh CXEeMaTHYECKU

pacIoIOKEeHHE Ha KOOPIMHATHOW TUTOCKOCTH IpadukoB GyHKIUH Buga: Y = KX, y =
kx + b,y = kix,y =ax2 + bx + ¢, y = x3, y =X, y = |X|, B 3aBiCHMOCTH OT 3HAUCHHiT
K02 (PHUIHEHTOB, OMUCHIBATH CBOMCTBA (YYHKIIUH.

Crpouth M HU300pakaTh CXeMaTUUYECKH rpadUKu KBaAPATHUYHBIX (PYHKIHM,
OMUCHIBATh CBOMCTBA KBAJAPAaTUUHBIX (DYHKIUN 110 UX rpadukam.
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Pacno3HaBaTh KBaJpaTHyHyr0 (QYHKLUHIO 1O (popmysie, IPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX (YHKUMNA U3 peaTbHOM )KU3HU, QU3HKH, TEOMETPHUH.

YucaoBble NOCTEI0BATEIbHOCTH U NPOrpeccuu

PacnioznaBaTh apu(pMeTHUUECKYIO U T€OMETPUUECKYIO TPOTrPECCUU MPHU PA3HBIX
crioco0ax 3a1aHusl.

BbINONHATE  BBIYMCIIEHUS C  HUCHOJb30BaHHEM (opMya N-ro 4jeHa
apu(pMETHIYECKON U FT€OMETPUUYECKON IPOrPECCH, CYMMBI MEPBBIX N YIEHOB.

N300pakath wieHbl MOCIEIOBATEIbHOCTH TOYKAMU HA KOOPAMHATHOM
IIJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHUCIIOBBIMU IIOCIEIOBATEIBHOCTAMU, B TOM
quClie 3a/la4d U3 peajibHOM JKU3HU (C UCIOJIb30BAaHUEM KaJbKYISATOpa, UG POBBIX
TEXHOJIOTHIA).



TEMATHUYECKOE IINTAHUPOBAHUE AJI'EBPA
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7 KJIACC
HaumenoBa | KosinvecTBO YacoB
JIEKTPOHHBbIE
Ne | Hue
W | pasienos m Beer Konrpons | IIpakrn (uu¢posbie)
u Tem 0 HbIe yeckue o0pa3zoBaTe/ibHbIE
IporpaMmBb padoThI padoThI pecypcsl
Hucna bu6anorexa IJOK
1 E?;Inﬂsgzgf: 25 1 https://m.edsoo.ru/7f4
15b90
BIC YHCNIa
Anrebpanuec bubnuoreka [JOK
2 KHe 27 1 https://m.edsoo.ru/7f4
BBIPAKCHHUS 15b90
VpasHeHus u bu6anorexa IIOK
3 HepasercTEa 20 1 https://m.edsoo.ru/7f4
15b90
Koopaunatsr bu6anorexa IIOK
4 U rpaduKu. 24 1 https://m.edsoo.ru/7f4
Oyukuun 15b90
[ToBTOpEHUE bubnmnoreka [{OK
5 u 6 1 https://m.edsoo.ru/7f4
00001IEeHNE 15b90
OBIIIEE
KOJIMYECTBO
YACOB IIO 102 > 0
ITPOT'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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8 KJIACC
JIEKTPOHHbIE
HPPOBHIE
KoaunuyecTBO 9acoB (unhp )
N o0pa3oBaTe/ibHbIE
[}
- pecypchl
n | HaumeHoBaHue pa3aesioB u
[ | TeM mporpamMmbI Kont
porp poan IIpax
I Be THYEC
HbIE
ero 6 KHue
paoo pado
ThI TBI
1 Uucna u Beiuncienus. Kpagparueie 15 bubmmoreka IJOK
KOpHHU https://m.edsoo.ru/7f417af8
UYucna u Beruncinenus. CTENeHs ¢ 7 Bu6muorexa LIOK
2| memiv noxasatesew https://m.edsoo.ru/7f417af8
3 AnreOpandecKkue BhIpaKEHUSI. 5 1 bubmmoreka ITOK
KBanparueiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpandecKue BhIPKCHHUS. 15 1 bubmmoreka ITOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHEHUs1 U HEPABEHCTBA. 15 1 bu6mmoreka [JOK
KBazparHbie ypaBHeHHUs https://m.edsoo.ru/7f417af8
5 VYpaBHEHUsI U HEPABEHCTBA. 13 bu6mmoreka [JOK
Cucremsl ypaBHEHUH https://m.edsoo.ru/7f417af8
7 YpaBHEHUS U HEPABEHCTRBA. 12 1 bu6mmoreka [JOK
Hepasencrsa https://m.edso0.ru/7f417af8
g ®ynkuun. OCHOBHBIE TOHATUS 5 Bu6miorexa [[OK
https://m.edsoo.ru/7f417af8
9 bubnuoreka [JOK
) 4
9 yukuH. qucnosie Qyniuui https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 | Tosropenue u obobmene 6 1 https://m.edsoo.ru/7f417af8
OBILEE KOJIMYECTBO YACOBIIO | 102 5 0
I[TPOI'PAMME



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
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9 KJIACC
KoaunuyecTBO 9acoB
)
Ne | HammeHoBaHmue Kont Ipakr JICKTPOTHRBIC
POJILH (uudposbie)
n/ | pas3gesoB uTeM = Bce "
ple o0pa3oBaTe/ibHbIE
n NMporpamMmabl ro yecKue
padoTt pecypchl
padoThI
bl
Yucna n

1 BBIUMCJICHUS. 9 bu6anorexa IJOK
JleCTBUTETBHBI https://m.edsoo.ru/7f419d08
€ uncnia
YpaBHeHUs U

5 zfepaBeHCTBa' 14 1 bubmmoreka IIOK

BHCHHS
pa . © ¢ https://m.edsoo.ru/7f419d08
OTHOMU
IIEPEMEHHOMN
YpaBHeHUs U

3 HEpPABCHCTBA. 14 1 bubnuoreka [JOK
Cucrembl https://m.edsoo.ru/7f419d08
ypaBHECHUH

4 y:a;THCHH:I 16 1 bubnuoreka [IOK
HEpapeteTha. https://m.edsoo.ru/7f419d08
Hepasencta

but6mmorexa IIOK

> Dymeum 16 ! https://m.eds00.ru/7f419d08
q

6 H;ICCJJIIGO B(;IBZTeHBH 15 1 bubmmorexa [IOK

8 https://m.edsoo.ru/7f419d08
OCTH
[ToBTOpEHME,

2 0000mmeHue, 18 1 but6mmoreka IIOK
CUCTeMaTH3aIUs https://m.edsoo.ru/7f419d08
3HAHUM

OBILEE
KOJIMYECTBO YACOB 102 6 0
1O ITPOI'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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YUYEBHO-METOJIMYECKOE OBECIIEYEHUE OGPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

1. Marematuka. Anrebpa: 7-i1 kiacc: 6a30Bblii ypoBeHb: MakaperueB HO.H.,
Munngrok H.I'., HemkoB K.M. u npyrue; mon pen. TemsaxoBckoro C.A..
AxkrmonepHoe ob6miectBo "MsmartensctBo "llpocBemenne” (o 29 anpens
2027 ropna).

2. Maremartuka. Anre0pa: 8-i kiacc: 0a3oBblii ypoBeHb: MakapsiueB FO.H.,
Munmroxk H.I'., HemkoB K.M. u npyrue; nox pen. TemskoBckoro C.A.
AxkmmonepHoe obmiectso "MzmartenscTBo "llpocBemenne” (o 29 ampens
2027 ropa).

3. Maremaruka. Anrebpa: 9-ii kmacc: 6a3oBwIi ypoBeHb: MakapeiueB FHO.H.,
Munmoxk H.I'., HemkoB K.M. u npyrue; nox pen. TemskoBckoro C.A.
nepaboranHoe. AknuoHepHoe obmiectBo "M3marensctBo "IIpocBemenue"
(Ho 29 anpens 2027 rona).

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

Koxos B.I. Ypoku anrebpsr B 7 kiacce: k. ans yuurens / B. W. Xoxos, JI. b.
KpaiineBa. — M.: [Ipocenienue, 2010.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://lesson.edu.ru
http://www.mccme.ru/ http://window.edu.ru/ http://window.edu.ru/window/method
[ http://www.edu.ru/



https://www.google.com/url?q=http://www.mccme.ru/&sa=D&source=editors&ust=1675723566684704&usg=AOvVaw1dgls7yEGzidABPo_WaGpo
https://www.google.com/url?q=http://www.mccme.ru/&sa=D&source=editors&ust=1675723566684704&usg=AOvVaw1dgls7yEGzidABPo_WaGpo
https://www.google.com/url?q=http://window.edu.ru/window/method/&sa=D&source=editors&ust=1675723566685434&usg=AOvVaw025KPJ9fpDPzCcXpp8OrH4
https://www.google.com/url?q=http://window.edu.ru/window/method/&sa=D&source=editors&ust=1675723566685434&usg=AOvVaw025KPJ9fpDPzCcXpp8OrH4
https://www.google.com/url?q=http://www.edu.ru/&sa=D&source=editors&ust=1675723566685710&usg=AOvVaw1bhbv_-fdjVs_W_CCY6m55

