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MNOACHUTEJBHASA 3AIINCKA
AnreOpa sBIS€TCS OJHUM W3 OMNOPHBIX KypCOB OCHOBHOTO OOIIEro

oOpa3oBaHMsI: OHAa 00eCIIeUnBaET U3YUEHHE IPYTUX JAUCHUIUIMH, KaK €CTECTBEHHO-
HAayyHOro, TaK W TyMaHUTAPHOIO LHKIOB, €€ OCBOCHHE HEOOXOAUMO MJis
POAODKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM Ku3HU. Pa3BuTHe y o0yuarommxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYHUIHOCTH ajredpandecKux
abcTpakiuii, cnoco0e OTpaKeHHs] MaTEMAaTUYECKON HAYKOW SIBIEHUN M POLIECCOB
B NpPUPOJE U OOIIECTBE, POJM MAaTEMaTHUYECKOIO MOJECIUPOBAHMS B HAYYHOM
NO3HAaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOI'O MUPOBO33PEHHUS
U Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX JUIS aJanTallud B COBPEMEHHOM HU(PPOBOM
oOmecTtBe. M3ydeHue anreOpbl oOecleunMBaeT pa3BUTHE YMEHHs HaOJ01aTh,
CpaBHMBaTh, HaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBILIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHSI M BBIBOBI,
dopMynupoBath yTBepkaeHU. OCBOEHUE Kypca anreOpbl 00ecIieunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUS] OOYYalOMIMXCSA: OHHM HCIOJB3YIOT JEAyKTUBHBIE H
WHAYKTUBHBIE pacCyXIeHus, 00001eHne 1 KOHKPETH3aINIo, abcTparnpoBanue u
aHasiornto.  OOydeHue  anreOpe  IpeanojaraeT  3HAUYUTEIbHBIH  00BEM
CaMOCTOSITENIbHOM ~ JI€ATENbHOCTH OOYyYaIoIUXCsl, IO3TOMY CaMOCTOSITEIBbHOE
peleHue 3a7a4 SABISETCS peann3alieil JesTeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B cTpykType mporpammsl yaeOHOTO Kypca « Anredpay Juist OCHOBHOTO 001IIEro
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COJIEPIKATEIHbHO-METOUIECKHIE JINHUM:
«Yncna W BBIUMCICHHUS», «ANTeOpanuecKkue BBIPAKEHUS», «YpaBHEHUA U
HepaBeHCTBa», «DyHkimmy. Kaxkmas w3 3THUX coaepkaTeabHO-METOAUYECKUX
JVHUHA pa3BUBAECTCS Ha MPOTSHKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOJCHCTBYS C
IpyTMMH €ro JUHMSIMH. B Xole wu3ydeHus ydeOHOro Kypca OO0y4aroIIuMCs
MPUXOJIUTCS JIOTHYECKH PaCCy’KIaTh, MCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
s36IK. B CBsI3M ¢ 9TUM B mporpamMmy ydeOHOro Kypca «AnreOpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3jeiax
MaTEMaTU4YeCKOro 00pa30BaHUsI U CIIOCOOCTBYIOIIUE OBJIAJCHHUIO OOYJarOITUMUCS
OCHOB  YHUBEPCAJBHOTO  MaremMaTuueckoro s3bika. CoaepkaTenbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO y4yeOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Copepxxanne auHMM «Yucia W BBIYUCICHUS» CIY>KUT OCHOBOM IS
JaNbHENIIEro U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOyUYarOLIUXCS
JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS TIOJIH30BATHCS alTOPUTMAMU, a
Tak)Ke MPUOOPETEHUIO TPAKTHUECKUX HABBIKOB, HEOOXOIUMBIX IS TIOBCETHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YKCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBSI3aHO C PALMOHAIBHBIMH M HMPPALMOHAIBHBIMU YHUCIaMH, (OPMUPOBAHUEM



MPEACTABICHUN O JEHCTBUTEIHLHOM YKCIie. 3aBEPILEHHE OCBOSHHUS YUCIOBOU JTUHUU
OTHECEHO K cpefiHeMy 00111eMy 00pa30BaHHUIO.

ConepxaHue IBYX anreOpandecKkux JUHUN — « AreOpandeckue BbIPAXKEHUS
U «YpaBHEHHsSI U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIUXCS
MaTEeMaTUYeCKOro armmnapara, HeOOXOIUMOTO JUIsl PEIIeHUs] 3ajad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmiero o0pazoBaHusl y4eOHBI MaTepuas TPYIIUPYETCS BOKPYT pallMOHAIBHBIX
BEIpOKECHMA. AnreOpa JEMOHCTPUPYET 3HAUYCHWE MATEMaTHKH KakK S3bIKa IS
MOCTPOCHUSI MATEeMAaTHYEeCKUX MOJIeTICH, OMMCAHWs TMPOIECCOB U  SBIICHUU
peansHOro Mupa. B 3amaun 00y4ueHus anredpe BXOIAT TakKe JalibHEeIee pa3BUTHE
QITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOJIMMOT0, B YACTHOCTH, JIJIsl OCBOCHUSI Kypca
uHOOpPMATHKHA, ¥  OBJAJCHWEC HABBIKAMH  JCAYKTHBHBIX  PaCCYKICHHM.
[IpeobpazoBaHre CHUMBOJBHBIX (OPM CIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUS,
CIIOCOOHOCTEH K MaTEMaTHIECKOMY TBOPYECTRY.

Conepxanue GyHKIUOHATBHO-TPAUIECKON JTUHUU HAIIEJIEHO HA MOJyYeHUE
OOyYaroNIMMUCS 3HAaHUNW O (PYHKIMSAX KaKk Ba)KHEHIIEH MaTeMaTH4eCKOW MOJeNd
JUTSI OTTMCAHUS U KICCIICIOBAHUS Pa3HOOOPa3HbIX MPOIECCOB U SIBICHUH B PUPOJIC U
oOmiectBe. 3ydueHune MmaTepuana CriocOOCTBYET Pa3BUTHUIO Y O0YUAIOIIUXCS YMEHUS
UCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIbHBIE CpPEICTBA S3bIKA MATEMATHKU —
CJIOBECHbIC, CHMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIal B (HOpMHpPOBAHUE
MPEICTABICHUM O POJIM MAaTEeMAaTHUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMYy IUTaHy B /-9 Kjaccax H3ydaeTcsi Y4eOHBIM Kypc
«Anrebpa», KOTOPBIA BKJIIOYAET CIEAYIOIIME OCHOBHBIC Pa3lieibl COACPIKAHMUS:
«Yucma ® BBUHCIEHUS», «ANTeOpandecKue BBIPAKCHUS», «YPaBHCHUS U
HEpaBEHCTBA», « DYHKIIHI.

Ha usydenue yue6Horo kypca «Anredpa» orsoautcs 306 yacoB: B 7 kiacce —
102 yaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hezento), B 9 kiacce
— 102 4gaca (3 gaca B HeACIIO).



COIAEPXAHUE OBYYEHUSA
7 KIIACC

Ymncia v BIYUCIEHUS

JlpoOu OOBIKHOBEHHBIC W JCCSATHYHBIC, TIEPEX0 OT OMHON (HOPMBI 3aIluch
npobeit k gpyroil. IloHsiTME palMOHATIBHOTO 4YHWCIA, 3aluCh, CPaBHEHMUE,
VOOPSAIOYMBAHUE  pAllMOHANBHBIX YHCel. Apu]MeTHdecKue JeUCTBHS C
palMOHAIbHBIMU YKclIaMu. PelieHue 3ajad U3 peaibHOM MpakTUKUA Ha 4acTd, Ha
Jpo0Hu.

CreneHb ¢ HaTypaJbHBIM TIOKa3aTelieM: OIpeesieHre, MpeoOdpa3zoBaHue

BBIPOKEHUI HA OCHOBE OIpe/IeNICHNs, 3auch 00abIKX uncel. [IporeHTsl, 3anuch
MPOIIEHTOB B BUJE APOOU U IPOOM B BHUJE MPOLICHTOB. TpHu OCHOBHBIC 3aJjayu Ha
MPOLICHTBI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHnEe TPU3HAKOB  JIEIMMOCTH, PA3JIOKEHUE HA  MHOXKHUTEIH
HATYpaJIbHBIX YHCEII.

PeanbHbie  3aBUCMMOCTH, B TOM  4Yucile TmpsiMas W oOpaTHas
MPOMOPIUOHAIBHOCTH.

AJure0panvecKkue BbIPAKEHUS

IlepemeHHBIE, UUCIIOBOE 3HAUEHUE BBIPAKEHUS C NMEPEMEHHOM. JomycTumMble
3HA4YECHUS NepeMeHHbIX. [IpeacTaBneHrne 3aBUCUMOCTY MEXKTY BEIMYMHAMU B BUJIE
dbopmybl. Beraucnenus no dopmynam. [IpeoOpazoBanre OyKBEHHBIX BBHIPKECHUIH,
TOXKJCCTBEHHO pAaBHbIE BBIPAXKEHMs, TMpaBWIa NpeoOpa3oBaHUs CyYMM H
MPOU3BEACHUM, TpaBUJIa PACKPBITUS CKOOOK U TPUBEICHUS TTOI00OHBIX ClIaraeMbIX.

CBoiiCTBA CTENIEHU C HATYPaJIbHBIM OKA3aTEIEM.

OnHowiensl 1 MHOrowieHbl. CteneHb MHorowieHa. ClioxeHue, BhIUUTAHUE,
YMHOXEHHUE MHOTOWICHOB. @OPMYJIbI COKPAIEHHOTO YMHOXKEHHUS: KBA/IPAT CyMMBI
Y KBaJipat pazHocTu. GopMya pa3HOCTH KBaapaToB. Pa3noxkeHne MHOrOWICHOB Ha
MHOXHUTEJH.

YpaBHeHUS M HEPABEHCTBA

YpaBHeHHEe, KOpPEHb YpaBHEHMS, IpaBWia MpeoOpa3OBaHUs ypaBHEHUS,
PaBHOCHWJIBHOCTh YPAaBHEHUM.

JIluHeiHOe ypaBHEHHE C OJHOM MEPEMEHHOM, YHUCIO KOPHEH JIMHEHMHOIO
YpaBHEHUSI, PEILICHUE JIMHEHHBIX ypaBHEHHI. COCTaBIE€HNE YPABHEHUI IO YCIOBHIO
3aga4u. Pelienne TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPaBHEHUIA.

JluneitHoe ypaBHEHUE C IBYMS MMEPEMEHHBIMU U ero rpaduk. Cuctema AByX
JVMHEMHBIX YPaBHEHUW C JBYMS IEpEMEHHBIMU. PemieHne CHUCTEM YpaBHEHHM
CIIOCOOOM TOACTaHOBKU. [IprMephI pereHunst TeKCTOBBIX 3a/1a4 ¢ TTIOMOIIBI0 CHCTEM
YPaBHEHHUM.



DOYyHKIUA

Koopaunara Touku Ha npsimoil. HucioBbie mpoMexyTku. Paccrosinue Mexy
JIByMSI TOUKaMU KOOPJMHATHOU MPSMOH.

[IpsimoyrosibHast cucreMa kKoopauHaT, ocu OX u Oy. AGcuucca U opauHaTa
TOUYKH HAa KOOPJAWHATHOMU ockocTu. [IpumMepsl rpadukoB, 3a7aHHBIX GOpMyTIaMu.
Yrenue rpaduxos peanbHbIX 3aBucuMocTeil. [lonarue gpynkuuu. ['paduk pynkimu.
CpoiictBa (yukuuii. Jluneitnas ¢ynkuus, e€ rpaduk. I'papuk dbyHkuumn y = [x|.
['paduyeckoe pernieHrne TUHEHHBIX YPAaBHEHUM U CUCTEM JIMHEHHBIX YPaBHEHUH.

8 KJIACC

Yuciaa 1 BBIYUCTICHUS

KBagpatueiii kopeHb u3 uucia. [loHATne 00 uWppalMOHAIBLHOM YHCIIE.
Jecarruunble TpUOIMKEHUST UPPALIMOHAIBHBIX yuced. CBoMCTBa apuMeTHuIecKux
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHUE K MPEOOPa30BaAHUIO YUCIIOBBIX BBIPAXKEHUM
Y BBIYUCJIEHUAM. JefiCTBUTENbHBIC YUCIIA.

Crenenb ¢ 11e1bIM MOKa3aTesneM U €€ cpoiicTBa. CTanaapTHAs 3alKCh YHCIA.

AJire0OpanvecKkue BbIPpaKeHU s

KBampaTHbIil TpEXUIIEH, pa3ioKEeHUE KBAAPATHOTO TPEXWICHA Ha MHOKHUTEH.

Anrebpanueckas Apodb. OCHOBHOE CBOMCTBO anreOpandeckod JIpoOwu.
CnoxeHue, BBIYMTaHUE, YMHOXXCHHE, JeJCHHE anreOpandeckux ApoOei.
PanonanbHbIe BRIp@XKEHUS U X MPE0Opa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, hopmyiia KOpHEH KBaIpaTHOTO ypaBHEeHuUs. Teopema
Buera. PemeHne ypaBHEHUM, CBOISIIMXCS K JIMHEHHBIM W KBAJAPATHBIM.
[Ipocreiimme qpoOHO-parMOHAIBHBIC YPABHEHHUS.

I'paduueckas uHTEpHIpeTalvs YPaBHEHUM C ABYMS MEPEMEHHBIMU U CHUCTEM
JVHEMHBIX YPAaBHEHUW C JABYMs IE€peMEHHBIMU. lIpuMepsl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pemenre TeKCTOBBIX 337124 anreOpandecKuM CIIoCOOOM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HEpaBEHCTBO C OHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DYyHKUMHU

[Honstre pynkunu. O61acTh ONpeeIeHUS 1 MHOKECTBO 3HAYCHUH (PYHKIINU.
CrniocoOn1 3a1aHus (PyHKITUH.

I'paduk pynxuuu. YUrenue cBoicTB (yHKIMU 1o e€ rpaduky. [Ipumeps
rpadukoB GYHKIHMA, OTPaXKAIOIIUX peabHbIE MPOIECCHI.



OYHKIMK, OINHUCHIBAIOIINE TMPSIMYI0O M OOpaTHYI0 MNPONOPIUOHAIbHbBIE
3aBUCUMOCTH, UX rpaguku. OyHKIUU Yy = X, y = X, y = VX, y=|X|. Tpadmueckoe
pEIICHUE YPABHEHUW U CUCTEM YPABHECHUM.

9 KJIACC

Yuciaa 1 BBIYUCTICHUSA

PannonanpHbie yuciia, UppalMoOHaIbHbBIE YUCIIA, KOHEYHbIE U OECKOHEUHbIE
JEeCATUYHBIE APoOH. MHOXECTBO AEHCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIE YUCIIA
KaKk OECKOHEUHbIEC JACCATUYHBIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEKly MHOXKECTBOM JIEUCTBUTEIIBHBIX YUCEII U KOOPAUHATHOU IPSAMOM.

CpaBHeHHE [IEHCTBUTENBHBIX 4YHUCEN, apudmeTrnyeckue AEUCTBUS ¢
JNEWCTBUTEILHBIMU YUCIIAMU.

Pasmepbl OOBEKTOB OKPYXKAIOLIETO MHpa, AJIUTENBHOCTh IPOIECCOB B
OKPY’KaIOIIEM MHpE.

[TpubnnkE€HHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh NpHOIMmxKeHus1. OKpyrieHue
yucen. [Ipuknaka u onieHka pe3ysbTaTOB BEIYUCIICHUN.

YpaBHeHMs U HEPABEHCTBA

JIuneliHOe ypaBHEHME. PelieHne ypaBHEHWH, CBOISIIMXCS K JIMHEWHBIM.

KBagpaTHoe ypaBHeHune. PemeHue ypaBHEHHM, CBOASIIMXCS K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTETICHEN Pa3JI0)KEHNEM HA MHOKHUTEIH.

Pemenne npoOHO-paliMOHANBHBIX ypaBHEHHM. PeleHne TEKCTOBBIX 3ajad
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMS NEPEMEHHBIMU M ero rpaduk. Pemenue cuctem AByX
JIMHEWHBIX YPABHEHHN C ABYMS IIEPEMEHHBIMU. Pelienue cucreM 1ByX ypaBHEHUH,
OJIHO W3 KOTOPBIX JWHEWHOEe, a Jpyroe — BTOpou cremeHu. [‘padudeckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3374 anreOpanueckuM CIIOCOOOM.

HuciioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne JMHEHHBIX HEPAaBEHCTB C OAHOM IlepeMeHHOU. Pemenne cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepemeHHoW. KBaapaTHele HepaBeHCTBaA.
['padmyeckas uHTEpHpeTalrs HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIUU

KBagpatuunas ¢ynkuus, e€ rpapuk u cpoiictBa. [lapabona, KoopauHATHI
BEPIINHBI 11apadoJIbl, 0Cb CAMMETPHUH MapadOJIbI.

I'padukn pyrxumit: y = kx, y =kx + b, y = kix, y =x°, y =x, y = |x|, u ux
CBONCTBA.



Yucii0Bble MOCTEA0BATEILHOCTH H IIPOTPECCHHU

[loHsiTME YMCIIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE MOCIEA0BATEIbHOCTH
peKkyppeHTHO (popMyoit u hopmysol N-To wieHa.

ApudmeTrnueckas U reoMmerpuueckas mnporpeccur. @opmyibsl N-ro dieHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxxeHne 4YI€HOB apU(PMETUYECKOM M TIE€OMETPUYECKOM NpOrpeccui
TOYKaMHM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHHBIM M DKCIOHEHIMAJIBHBIA POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTpamMMbl Y4eOHOrO Kypca
«Anredpa» XapakTepU3yrTCs:

1) maTpuoTHYecKoe BOCIUTAHNE:

OpOSIBICHUEM MHTEpeca K MPOIIJIOMYy M  HACTOSIIEMY POCCHICKON
MaTEeMaTUKH, L€HHOCTHBIM OTHOIIEHHUEM K  JIOCTHDKEHUSM  POCCHMCKHUX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTHYECKOM IIKOJbI, K HCIOJB30BAaHUIO 3THX
JOCTHKEHHUM B IPYIUX HayKax U NPUKIAAHBIX chepax;

2) rpaKIaHCKOe H TYXOBHO-HPABCTBEHHOE BOCIMTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEH I'pakAaHWHA U pealu3aliu ero
npaB, IMPEACTaBICHUEM O MAaTeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKIaHCKOro o0IiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXAEHUIO 3THUECKUX NMPOOJIEM, CBI3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKH, OCO3HAHUEM BAKHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIMTAHME:

YCTAHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PEIICHWM IPAKTHUYECKHX 3a]ad
MaTE€MaTU4YeCKOM HampaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTE€MaTUYECKOIro
oOpa3oBaHUsI HA TPOTSHKEHUHM BCEH JKU3HU ISl YCHENTHOW MpodecCHoHaIbHON
JESTEIIbBHOCTY U Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM MHIMBUIYAIbHOU TPAEKTOPUU 00pPA30BAHMS M KU3HEHHBIX TIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3cTeTHYEeCKOe BOCIIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY UM  3CTETHYECKOMY BOCHPUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJay, PEUICHHH, pacCyX JACHUW, YMEHHUIO BUAETbH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 MO3HAHHSI:

OpUEHTallMed B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HbBIX
IpEeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI Y€IOBEKa, MPUPOABI U
o0miecTBa, MOHUMAaHUEM MaTEMaTHYECKOM HayKu Kak c@epbl 4YeToBeuYeCKOn
NeSATEIbHOCTH, 3TANoOB €€ Pa3BUTUSA W 3HAUYMMOCTHU AJIA PA3BUTHUS IIMBUIIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTUKH U MAaTeMAaTHUYECKOW KYJIbTypOW Kak CpeICTBOM
NO3HaHUS MHpA, OBJAJECHUEM NPOCTEMIIMMHU HaBbIKAMHM HCCIEI0BATEIbCKON
NESTEIbHOCTH;



6) ¢uznyeckoe BocmUTaHHE, (OPMHUPOBAHUE KYJILTYPbI 310POBbSI H
IMOLMOHAJIBHOTO 0JIAT OOy YHSI:

TOTOBHOCTBIO TPUMEHATH MAaTEMaTUYECKWE 3HAHHUS B HWHTEpPeEcax CBOETO
3M0OpOBBS, BEIEHHUS  370pPOBOrO  o0pa3a KHU3HU  (30pOBOE  NIHUTAHHE,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATHM U OTAbIXa, pEryisapHas Quandeckas
aKTHBHOCTB), C()OPMHPOBAHHOCTBIO HaBbIKA PEIICKCHH, IPU3HAHUEM CBOETO IIpaBa
Ha OIMOKY M TaKOro e MpaBa Jpyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCTUTAHUE:

OpUEHTalMEel Ha NIPUMEHEHUE MaTEMAaTUUYECKUX 3HAHUH JJIs PELICHHs 3a1a4 B
00JIaCTH COXPAHHOCTU OKPYXAIOLIEl Cpelibl, IJIAHUPOBAHUS MOCTYIIKOB U OLIEHKU
UX BO3MOXHBIX MMOCIEACTBUH JUIsl OKPY’KAIOIIEH CPelbl, OCOZHAHUEM TJI00AIIBHOTO
XapakTepa dKOJOTHYECKHUX MpoOJeM U IMyTei UX pelIeHMs;

8) aganTanusi K M3MEHSIIOIIHMCS YCJOBHSIM COIMAJIbHOI W MPUPOTHOI
cpenbl:

TOTOBHOCTBIO K JEHCTBUAM B YCIIOBHUSIX HEONPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO IEATEIBHOCTh, B TOM YHUCJIE
YMEHHME YUUTbCA y JPYrHX JIOAEH, MpHoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS1, HABBIKA U KOMIIETEHIIMH U3 OIbITA IPYTHUX;

HEOOXOAMMOCThIO B (DOPMUPOBAaHMM HOBBIX 3HAHHWM, B TOM YHCIIE
bopMyaMpoBaTh UAECH, OHITHS, TUIIOTE3bl 00 0OBEKTAX U SIBICHUSAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPHUIMTHI COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTyallMl0, BOCIHPUHUMATh
CTPECCOBYIO CUTYallMI0O KakK BbI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATH
IPUHUMAEMble pelIeHUusT U AeUCTBUs, (OPMYyIHMPOBATH U OLIEHUBATh PHUCKU U
NOCNEACTBUS, (POPMHUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI
ITo3HaBaTe/IbHBbIC YHUBEPCAIbHbIC YUeOHbIE NeiCTBUA
ba3oBble JJornueckue aeiicTBUA:

e BBIIBILITh U XapaKTEPHU30BaTh CYLIECTBEHHbIE MPU3HAKH MAaTEMaTHYECKHUX
OOBEKTOB, TMOHSATHI, OTHOLIEHUN MEXIy TMOHATUSAMHU, (HOPMYIUPOBATH
ONpeNeNeHus] TMOHATUW, YCTAHaBIMBAaThb CYIIECTBEHHBIM  MPU3HAK
KJlaccu(ukalmy, OCHOBAaHUS JUIsi OOOOUIEHUSI M CpPAaBHEHMS, KPUTEPUU
MPOBOJIMMOI0 aHAJIN3a;

e BOCIpPUHUMATH, (OpMyIHpOBaTH U  NPeoOpPa3OBBIBATH  CYKICHUS:
YTBEPAUTENIbHbIE W OTpPULIATENIbHbIE, €IUHUYHbIC, YAaCTHbIE M O0OIIue,
YCIIOBHBIE;

e BBIABIAITH  MAaTeMaTU4YECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
OpoTUBOpeuMss B (akTax, JAHHBIX, HAONIONEHUSAX U YTBEPKICHUSX,
IIpeuIaraTb KpUTEPUH U1 BBIABIICHNS 3aKOHOMEPHOCTEN U IPOTUBOPEUHNIA;

e JI€JIaTh BBIBOJBI C MCIIOJIB30BAHUEM 3AaKOHOB JIOTMKH, AEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

e pa3dupaTh I0KA3aTEIHCTBA MATEMAaTUYECKUX YTBEPKACHUHN (MIPSMBIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIBHO HECIIOXKHBIE JI0KA3aTEIbCTBA



MaTeMaTHYeCKUX (PaKTOB, BBICTpaMBaTh apTyYMEHTAIMIO, MPHUBOIUTH
IPUMEPHI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY KICHUS;
BBIOMpATh CIOCOO pelIeHus y4eOHOM 3ajaud (CpaBHUBATh HECKOJBKO
BapHAaHTOB peIICHHs, BBIOMpaTh Hamboyiee MOAXOMIIMUNA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciaenoBarebCKue 1eMCTBYA.

MCITI0JIb30BaTh BOMNPOCHI KaK MCCJIEN0BATEIBCKUII MHCTPYMEHT MO3HAHUS,
(GopMyupoBaTh BOIPOCH], (UKCHUPYIOLIME IPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITEJIbHO YCTAHABJIMBATh HCKOMOE M JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apIYMEHTUPOBATh CBOIO MO3ULIUI0, MHEHHE;

IPOBOJUTh MO CAMOCTOSITEJIBHO COCTABJICHHOMY IUIAHY HECIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE 10 YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOTr0 00BbEKTa, 3aBUCUMOCTEN O0OBEKTOB MEKIY CO00ii;
CaMOCTOSITENILHO (POPMYIMpPOBaTh 000OIIEHUS U BBIBOJBI 110 pe3yibTaTaM
IPOBEAEHHOIO HAOIIONEHUS, UCCIIEJOBAHMSI, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IIPOTHO3UPOBATh BO3MOKHOE PA3BUTHE NPOLECCA, a TAKXKE BBIJBUTATh
IIPEATIOIOKEHNS O €T0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanueii:

BBISIBIIATH HEIOCTATOYHOCTh M HM30BITOYHOCTH HWH(pOpMAIUW, ITaHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a1a4H;

BBIOMpATh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATH W WHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

BbIOMpaTh GopMy TMpeAcTaBiIeHUs HHPOpMAIMM H WUIIOCTPUPOBATH
pelaemMpie 3a/adyd  CXeMaMH, JuarpaMMaMm#, WHOM rpadukod U HX
KOMOWHAITUSMU;

OIICHMBATh HAACKHOCTh WH(OOpPMAIMK TI0 KPUTEPUSIM, TMPEIITOKESHHBIM
yauTesneM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHHMKaTHBHBIE yHUBEPCAJIbHbIC YUeOHbIe AeiicTBUSA:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMU
U 1EeJISIMH OOILIEHHUS], ICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS O XOJy PeIIeHUs
3aJlayu, KOMMEHTUPOBATh MOJYUYEHHbBIN pe3yJIbTaT;

B X0Ji¢ OOCYXXIEHHUsl 3a/JaBaTh BONPOCHI MO CYUIECTBY OOCYXIaeMou
TEMBbI, TTPOOJIEMBI, pEIIaeMOU 3a/1auu, BRICKA3bIBATh UJICH, HAIICJICHHBIC Ha
MOMCK PELIEHUs, CONOCTABIIATh CBOU CYXKIEHUS C CYXKICHUAMH APYIHX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PAa3IMYUE M CXOACTBO MO3UIIHI, B
KOPPEKTHOI popme popMyIHpOoBaTh pa3HOIIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  PEIICHHMs  3aJayd,  OKCIIEPUMEHTA,
UCCJIEIOBaHMSI, IPOEKTa, CAMOCTOSITENIbHO BEIOUPATH (HOPMAT BHICTYTIIICHUS
C YYETOM 3aja4 MPE3eHTALMHU U OCOOCHHOCTEN ayJIUTOPUH;

MIOHMMATh U UCTIOJb30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUIYAIbHOU
paboThI IpU PEHICHUH YYEOHBIX MaTEMATUYECKUX 3a]1aY;

MIPUHUMATh LEJIb COBMECTHOMN AEATEIBbHOCTH, IJIAHUPOBATh OPraHU3AIUIO

COBMECTHOM paloThl, pacmpenensiTb BUAbl padOT, JIOrOBApUBATHCS,



00CyXJ1aTh TIPOLIECC U PE3YNITAT pabOThI, 00001IATH MHEHUSI HECKOJIBKUX
JIIO/ICH;

e YyYaCTBOBaTh B TpPYMIOBBIX ¢opMax paboTel (oOcyxaeHus, OoOMeH
MHEHHUSIMHU, MO3TOBBIE IITYPMBI U IPYTHE), BHIIOIHATH CBOIO YaCTh PaOOTHI
U KOODAMHUPOBATH CBOM JIEUCTBHS C JPYTMMH 4YIEHAaMH KOMAaH/bI,
OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUSI.

PerynsiTuBHbIC yHUBEpCaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranmsanms:

e CaMOCTOSITEJIBHO COCTaBJIATH IUJIaH, ajJrOPUTM pelieHus 3afaud (WIH ero
4acTb), BbIOUpaATh CHOCOO pelIeHHs] C YYETOM HMMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb M KOPPEKTUPOBATH
BAapUAHThI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJUIEKT:

e BJAJETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI IpoLiecca U pe3yJsibTaTa
penIeHuss MaTeMaTUYECKOH 3a1auH;

e MPEABUAETH TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEILICHUH 3a]1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OLEHMBATH COOTBETCTBUE PE3YJIHTATA JEATEIBHOCTH MOCTABICHHOMN LEIH U
YCIIOBUSIM, OOBSICHATh HMPUYUHBI JOCTUKEHHUS WM HEAOCTH)KEHMS LIEJH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEJIMETHBIE PE3YJIbTATHI

K koHiy oOyuenuss B / Kjacce OOYYaIOIIMICA MOJYYHUT CIEAYIOIIUE
NpPEIMETHBIE PE3YJIbTATHI:

Yucsia 1 BbIYUCTICHUSA

BbInonHATh, coyeTass YCTHbIE M NHCbMEHHBIE MPUEMBI, apU(PMETHUECKHE
JEUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

Haxonuth 3HauyeHUsT YUCIOBBIX BBIPAKEHUH, NPUMEHSATH Pa3HOOOpa3HBIC
CrOCOOBI M MPUEMBI BBIUYMCICHUSI 3HAYEHUIN JPOOHBIX BBIPAXKEHUH, COAEpMHKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[TepexoauTh OoT oAHOW (HOPMBI 3aMUCH YUCEN K Apyroi (mpeoOpa3oBLIBATH
JECATUUHYIO IPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHMBATh U yNOPSAA0YMBATH pALlMOHATIBHBIEC YUCIIA.

OKpyTasTh yucna.

BBINONHATS NPUKKUIKY U OLEHKY pe3yJIbTaTa BBIYMCICHHM, OLIEHKY 3HAUYEHUI
YHUCJIOBBIX BBIPAXKEHUH. BBINOMHATHE AEHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
MOKa3aTENSIMHU.

[IprMeHATh NpU3HAKK JIEIUMOCTH, PA3JI0KEHUE HA MHOKUTEIN HATYPAIbHBIX
YHUCEJL.

Pemate NpakTHKO-OPUEHTHPOBAHHBIE 3aJa4M, CBSI3AHHBIE C OTHOLIEHUEM
BEJINYMH, MPONOPLUOHAIBHOCTBIO BEIWYMH, NPOLIEHTAMHU, WHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3aad C YYETOM OIPAHUYEHUM, CBA3AHHBIX CO CBOMCTBAMH



paccMaTpuBaeMbIX 0OBHEKTOB.

AJire0OpanvecKue BbIPAKeHU s

Hcnonb3oBath anredpandyeckyro TEpPMUHOIOTHIO U CUMBOJIMKY, IPUMEHATDH €€
B IIPOIIECCE OCBOCHHS Y4eOHOTO MaTepuania.

Haxonuth 3HaueHusi OyKBEHHBIX BBIPAXKEHUN NPHU 3aJaHHBIX 3HAYEHUSX
MIEPEMEHHBIX.

BrinonHsaTh npeodpa3oBaHus 1EJI0T0 BRIPAXKEHUSI B MHOTOUJICH MPUBEICHUEM
NOJIOOHBIX CIaraeMbIX, pACKPBITHEM CKOOOK.

BBINONHATE YMHOKEHHE OJHOWIEHa Ha MHOTOWIEH M MHOIO4YIeHa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBbI U KBaJipaTa pa3HOCTH.

OCyIIecTBIATh Pa3JIOKEHUE MHOTOWIEHOB HA MHOMHTEIU C IOMOIIBIO
BBIHECEHHUS 32 CKOOKH 0OILEro MHOXKHTES, TPYIITUPOBKH CIaraéMblX, IPUMEHEHHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

[IpuMeHsATh npeoOpa3oBaHUsI MHOTOUYJIEHOB /I PELIEHUsl Pa3IMYHBIX 3a7a4
U3 MaTEMATHKHU, CMEKHBIX IIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEHW C HATYpaJIbHBIMU IOKA3aTEISIMHU IS
npeoOpa3oBaHUsl BRIPAKECHUIA.

YpaBHeHUSA ¥ HEPABEHCTBA

Pemars nMHENHBIE ypaBHEHHsS C OJHOM IEPEMEHHOW, NMPUMEHSA MpaBUiIa
nepexoaa OT UCXOJHOIO YPAaBHEHHMsI K PaBHOCWIBHOMY eMy. IIpoBepsTs, sBiseTcs
JIM YHUCJIO KOPHEM YPABHEHUS.

[IpumensaTh rpaduyecKkre METOIbI IPHU PEIICHUN JTMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[logOupaTe npuMepbl Map 4YKCEN, SBIAIOLIMXCS PEIICHHEM JMHEHHOro
YPAaBHEHMUS C ABYMS IEPEMEHHBIMM.

CTpouTh B KOOPAUHATHOU MJIOCKOCTH rpauK JTUHEHHOTO YPaBHEHHUS C ABYMS
NEePEMEHHBIMHU, MOIB3YSCh TPaPUKOM, IPUBOIUTH TPUMEPHI PEILICHUS YPABHEHUS.

Pewrars cucremsbl ABYX JIMHENHBIX YPaBHEHUW C JIBYMsI IIEPEMEHHBIMH, B TOM
yucie rpaduIecKy.

CocTaBisATh M pelaTh JHMHEHHOE YpPAaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHUH MO YCIOBUIO 33J1a4l, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a71a4M ITOJIyYEHHBIN pe3yJIbTar.

DyHKIUU

N3ob6paxkath Ha KOOPAMHATHOMN MPSMON TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3alIMCHIBATh YUCIOBBIE IPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKe.

OTtMeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKM IO 33JaHHBIM KOOpAHHATaM,
CTPOUTH rpaduku TuHEHHBIX PyHKIMA. CTpouTth rpaduk PyHKIHUU y = |X|.

OnucelBaTh C TMOMOIIBI0 (YHKIMI HW3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEIIMYMHAMHU: CKOpPOCTb, BpPEMs, DPACCTOSHHE, LIEHA, KOJWYECTBO, CTOUMOCTD,
IPOU3BOJUTENIBHOCTb, BpEMS, 00bEM pabOTHI.

HaxoauTs 3HaueHue pyHKIUM 1O 3HAYEHHIO €€ apryMEHTa.

[Tonnmarp Tpaduyeckuii cnocod MpeacTaBIeHUS M aHAlIW3a HHQPOpMAIHH,



U3BJIEKATh U UHTEPIIPETUPOBATH HH(OPMAIIUIO U3 IPAPUKOB peabHbIX MPOLECCOB
Y 3aBUCUMOCTEM.

K xonmy oOyuenus B 8 KJjacce 0Oy4aromuics TIOTYYUT CICAYIONINE
IPEIMETHBIE PE3YJIbTATHI:

Yuciaa 1 BIYUCTICHUSA

Hcnonbs30BaTh HayalbHbIE MPEACTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX
yucen ISl CPaBHEHMSI, OKPYTJICHUS U BBIYUCIECHUN, N300pakaTh ACHCTBUTEIbHBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpuMeHATh TOHATHE apUMETHUECKOTO0 KBaJIpaTHOrO KOPHS, HAXOAWTh
KBaJIpaTHbIE KOPHH, WCIONb3YS NPU HEOOXOJUMOCTH KaJbKYJISTOP, BBINOJHATH
npeoOpa3oBaHus BBIPAKEHUW, COJAEPXKAIIMX KBaJApaTHbIE KOPHU, HCIOJb3Ys
CBOWCTBA KOPHEU.

Hcnonp30BaTh 3anucu OONBIIMX U MajbIX YUCEN C MOMOIIBIO JIECATUUYHBIX
npobeit u crenenelt uucia 10.

AJire0OpanvecKkue BbIPpaKeHU s

[IpuMeHATH TMOHATME CTENEHM C LEIbIM  II0Ka3aTeJaeM, BBIIOJIHATH
peoOpa3oBaHus BIPAXKEHUI, COEPIKAIUX CTENEHH C LEIbIM ITOKa3aTEIIEM.

BoINonHATE TOXKIECTBEHHBIE TPEOOPa30BaHUs PAIIMOHATIBLHBIX BRIPAKEHUN Ha
OCHOBE MPaBUJI IEUCTBUN HaJl MHOTOWIEHAMH U aNre0panyecKuMu ApoOsSMH.

PacknanpiBaTh KBaJpaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpuMeHsaTh npeoOpa3oBaHus BBIPAXKEHUM JJIs pELICHUs pa3InYHbIX 3a7a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHeiHbIE, KBaJpaTHbIE YpPaBHEHUS U PAIlMOHAJIbHBIE YpPaBHEHUS,
CBOJISIIIMECS] K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMHU.

[IpoBoauTh mpocTenme UCCAEAOBAHUS YPABHEHUM U CUCTEM YPaBHECHUH, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKux mpeacTaBiieHuil (yCTaHaBIUBaTh, UMEET
JU ypaBHEHUE WJIM CHCTEMa YpaBHEHUN pELICHUs, €CIM HMEET, TO CKOJbKO, U
rpouee).

[lepexoauTh OT CIOBECHOU (POPMYITUPOBKH 3a7adyu K €€ anreOpandeckoit
MOJENM C IIOMOIIBIO COCTaBJICHHS YPABHEHUS WM CUCTEMBI YpaBHEHHH,
MHTEPIPETUPOBATH B COOTBETCTBHH C KOHTEKCTOM 3a/1a4y MOJYyYEHHBIN pe3yJIbTaT.

[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JIJIsl CPAaBHEHUS, OLICHKHU, PelllaTh
JMHENHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOM U X CUCTEMBI, 1aBaTh rpapruecKyro
WJUTFOCTPALIMIO MHOXKECTBA PEIICHNU HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DOYyHKIUA

[ToruMaTe U HUCMOIL30BaTh (PYHKIIMOHAIBHBIC TOHATHS W SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYEHMsI), ONPENENsITh 3HaAueHHEe (DYHKIHUHU MO 3HAYCHHIO
aprymeHTa, OrpeeiaTh CBOMCTBA (PYHKIUU 10 €€ rpaduky.

Ctpouts rpapuku 371eMEeHTapHbIX QYHKIIUI BUA:

y=k/x,y=x%y=x%y=|x|, y = Vx, orucbIBaTh CBOHCTBA YHCIOBOI (HYHKIIHH
o e€ rpaduxy.
K koHiy oOyuenus B 9 KJacce OOYYAMOIIUICS TMOJYYUT CIICAYIOIINE



IIPEIMETHBIE PE3YJIbTATHI:

Yuciia M BBIYUCICHUSA

CpaBHHBAaTh U YIIOPSAA0YMBATH PALIMOHAIBHBIE U UPPALMOHATBHBIEC YHCIIA.

BrimonusaTe apudmMeTndeckue AeMCTBUS ¢ palliOHATbHBIMU YHCIAMH, COYETast
YCTHBIE U IHCbMEHHBIE NPUEMBI, BBINOJIHATH BBIYMCIICHHS C MPpPalMOHAIBHBIMU
YHCIIAMU.

HaxonuTe 3HaueHHsI CTENIEHEN € LETBIMU IT0KA3aTEISIMUA U KOPHEW, BBIYUCIIATD
3HAYEHUS YUCIOBBIX BBIPAKECHUM.

OKpyrasiTh JIEWCTBUTENIbHBIE YHUCIA, BBINOIHATh MPUKUIKY pe3yibTaTa
BBIYMCJICHUN, OLICHKY YHCJIOBBIX BBIPAKCHUM.

YpaBHeHMs U HEPABEHCTBA

PemaTe nuHENHbIE U KBaJIpaTHBIE YPABHEHM S, YPABHEHMSI, CBOISIIIIUECS K HAM,
npocTelime ApOOHO-PAlMOHATIBHBIE YPABHEHHS.

Pemars cuctembl IByX JIMHEMHBIX YpPAaBHEHHU C JABYMS NEPEMEHHBIMH U
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SABJIACTCA JIMHEUHBIM.

Pemate TekcToBble 3amaud  aireOpaMyecKuM CHOCOOOM € MOMOIIBIO
COCTABJICHUsI YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUU C IBYMsI IEPEMEHHBIMU.

[IpoBOAUTE MpOCTENIINE UCCIIETOBAHUS YPABHEHU M CUCTEM YPAaBHEHUWU, B
TOM YHCJI€ C IPUMEHEHUEM TpaduiecKuX NpeICTaBICHUN (yCTaHaBIUBAaTh, UMEET
JU yYpaBHEHWE WJIM CUCTEMA YPABHEHUM PELIEHUs, €CIU MUMEET, TO CKOJbKO, U
npouee).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHblE HEPABEHCTBA, H300paxaThb
pelIeHre HEPaBEeHCTB HA YMCJIOBOM MPSMOM, 3allMChIBATh PEIIEHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cucTeMbl  JIMHEHWHBIX  HEPAaBEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIIOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alIMCHIBATh PEIICHHE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEILICHUN PA3IMYHBIX 33]1a4.

DyHKIUU

Pacno3naBate (yHKIMM u3ydeHHBIX BHIOB. [loka3piBaTh cxeMaTHYECKU
pacIoiokeHUe Ha KOOPIMHATHOM IJI0CKOCTH TpadukoB GyHKIM Buaa: ¥ = KX,

y=kx+b,y=kix,y=ax’*+bx+c,y=x%y=+vx,y= x|, B 3aBucumoctu
OT 3HaY€HUU KO3(PPUIIMEHTOB, ONMHUCHIBATH CBOMCTBA (PYHKIUH.

Ctpouth U n300paxkaTh CXxeMaTU4YeCKH rpaduKu KBaJApPaTUYHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIUHI MO UX Tpadukam.

Pacnio3naBaTh kBagpaTHuHy0 (QYHKLHIO 1O (OpMyIie, MPUBOAUTH MIPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PUIUKU, TEOMETPHUH.

YuciioBbIe MOCJIE10BATETbHOCTH U IPOrpeccuu

Pacnio3naBaTh apupMeTHUECKYIO M TEOMETPUUECKYIO POTPECCHH TIPU Pa3HBIX
crioco0ax 3aJjaHus.

BbImonHAT,  BBIYMCIEHUS C HCIOJb30BaHMEM (GOpMyl n-TO  dYieHa
apu(pMeTHYECKON U TEOMETPUUECKOI MPOTrpecCcHii, CyMMbI IIEPBBIX N UJICHOB.

N300paxaTh wIEHBl [OCJIEI0BAaTEIbBHOCTH TOYKAMHM HA KOOPAMHATHOM
IUIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YHMCIOBBIMHU IOCJIEAOBATEIIBHOCTIMU, B TOM



qrcIie 33a9d U3 PeabHON JKU3HM (C MCIIOJIb30BAHUEM KaJbKyJIATOPA, IU(PPOBBIX
TEXHOJIOTHH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuyecrBo yacos DJIeKTPOHHbIE
HanmMeHoBaHMe pa3ae/ioB U TeM ungpoBbie
Ne ni/m pasi Konrpoasubie | Ilpakrunuyeckue (tucpp )
NMPOrpamMMbI Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
1 Yucna v BeIYKCIICHUS. PalinoHaibHbIe o5 1 bubmuorexa [JOK
qucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnrebpanyecKkue BEIpaKESHUS 27 1 httos://m.edsoo.ru/7f415590
bubmuorexa [JOK
3 Y PaBHEHI H HEABCHCTBA 20 . https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
. 24 1
4 Koopanwatst u rpaguick. Oyrkim https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
6 1
> HosToperne n 0bobmenwe https://m.edsoo.ru/7f415b90
BIIEE KOJIMYECTBO YACOB I
01311 OJI CTBO HYACOBIIO 102 5 0

[TPOIT'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

8 KJIACC

Kosmn4yecTBo 9acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIie
Ne n/m P Konrpoabusie | IIpakruyeckue (mupp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 Uucna u Berunciienus. Kagparusie KOpHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Berunciienusi. CTEneHsb ¢ 1ebIM 7 bubmuorexa [JOK
II0Ka3aTeeM https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaKEHUSI. bubnuorexa [JOK
3 S 5 1
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKeHUsl. 15 1 bubnumoreka LIOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHuUs U HepaBeHCTBA. KBaspaTHbie 15 1 bubnnorexa [HOK
YpaBHEHUs https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBA. CHCTEMBI 13 bubnmnoreka [JOK
YPaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus u HepaBeHcTBA. HepaBeHcTBa 12 1 httos://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 PyHK1H. OCHOBHHIC MOHATHS 5 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
) U
9 YHKIHH. TuCTOBEIE QyHicim o https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
1 IT 2
0 OBTOpeHUE 1 0000mIeHHE 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO HACOB 10
- 102 6 0

[TPOITPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

Koumn4yecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB u TeM uudpoBbie
Ne o/m P Konrpoabusie | Ilpakruyeckue (mucpp )
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 Uucna u BeruucieHus. JleicTBUTEIbHBIE 9 bubmmoreka [IOK
yucia https://m.edsoo.ru/7f419d08
5 YpaBHEHUS 1 HEPABEHCTBA. Y PABHEHHUS C 14 1 bubnnoreka [IOK
OJIHOM MEepPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus U HepaBeHCTBA. CUCTEMBI 14 1 bubmmoreka [IOK
YPaBHEHUI https://m.edsoo.ru/7f419d08
bubnuorexa [JOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6nmmoreka [IOK
° Dy 16 1 https://m.edsoo.ru/7f419d08
bu6nmmoreka [IOK
6 YucnoBble mocae10BaTEIbHOCTH 15 1 httos://m.eds00.ru/7£419d08
7 [ToBTOpenue, 00001IeHNEe, CUCTEMATU3AITUS 18 1 bu6nmmoreka [IOK
3HaAHUH https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0



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

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI
NpoBEPSIEMOro .
pesy:IbTaTa o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111ero 00pa3oBaHus
1 Hucna 1 BEIYMCIICHUS
11 BbmonsATe, coderas  yCTHblE M NHCbMEHHbIE  NPUEMBI,
' apupMeTHIECKUe ACWCTBUS C pAllMOHAIBHBIMU YHCIIAMH
Haxomute  3HaueHWsT  YMCIOBBIX  BBIPAKEHHWM,  IPUMEHSTbH
1.2 pasHooOpa3HbIe CIOCOOBI M IPUEMBI BEIYMCIICHHSI 3HAYCHUH TPOOHBIX
BBIpXKEHUH, COIepKaIUX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH
[lepexoaute oOT opHON GOpMBI 3amMcCH 4YHUCEl K JpYrou
13 (mpeoOpa3oBbIBaTh  JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSATHYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO IPOOB)
14 CpaBHMBATh U YIOPSI0YMBATH PAllMOHAJIBHBIE YMCIIA
15 OKpyriaTh yucia
BbINONMHATE NPUKUAKY U OLIEHKY pe3yJibTaTa BBHIYMCICHHH, OLIEHKY
1.6 3HAUYEHUN 4YHUCIOBBIX BBIPAKEHUH. DBBINONHATE AEUCTBHA  CO
CTETIEHSIMM C HATypaJIbHBIMU I10Ka3aTeIsIMU
17 [IpuMeHsATh NpU3HAKU JAETUMOCTH, paA3JI0KEHHE Ha MHOXKHUTEIH
' HaTypaJIbHBIX YHCEN
Pemarp NpakTUKO-OPUEHTHPOBAHHBIE  3aJaud, CBA3aHHBIE C
OTHOIIEHWEM  BEJIMYHMH,  MPOMOPLHUOHAIBHOCTHIO  BEJIUYMH,
18 MIPOLIEHTAMH, HMHTEPIPETUPOBATh PE3YyIbTAThl PELICHMs 3a4ad C
y4€TOM OTpaHHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMBbIX
00BEKTOB
2 Anrebpanyeckue BhIpaKEeHHs
”1 Wcnonb3oBare anreOpanyeckyl0 TEPMHHOJOTHIO W CUMBOJHKY,
' MIPUMEHSITH €€ B Ipoliecce OCBOEHUS yueOHOro Marepuasia
25 Haxomute 3HaueHuss OyKBEHHBIX BBIPOKEHHH TIPH  3aJaHHBIX
' 3HAUEHUSX NIEPEMEHHBIX
23 BoinmonusaTe mpeoOpa3zoBaHUs IEIOT0 BBIPAKEHHUS B MHOTOWIEH
' MPUBEACHUEM MOJJOOHBIX ClIaraeéMblX, PACKPBHITUEM CKOOOK




BremonssaTh YMHOXCHHUEC OAHOYWICHA HA MHOT'OYJICH 1 MHOI'O4JICHA HAa

2.4 MHOTIOWIEH, IPUMEHATh (HOpMyYJIbl KBaapaTa CyMMBbl U KBajpara
pasHoCTH
OcymiecTBIsITh  pa3ioKEHUE MHOTOWIEHOB HA MHOXWUTEIU C
25 IIOMOILIBIO BEIHECEHHS 3@ CKOOKH 00ILEro MHOXKUTEIISA, TPYIIIMPOBKU
ClIaraeMbIX, IPUMEHEHHS (OPMYIT COKPAIIEHHOTO YMHOXKECHUS
26 [IpumeHsaTH IPpe0Opa30BaHKsI MHOTOWIEHOB JUIsl PEILIEHUS pa3IMYHBIX
' 3a]1a4 U3 MaTEMATUKHU, CMEXKHBIX IPEIMETOB, U3 pealbHON IPAKTUKU
97 Hcnonb30BaTh CBOKMCTBA CTENIEHEN C HATYpPaJbHBIMHU IOKA3aTEIIIMU
' JUTSI IPpeoOpa3oBaHus BEIPAKEHUIN
3 VYpaBHEHMSI U HEPABEHCTBA
Pemarp nuHEiHBIE ypaBHEHUS C OJHON NEPEMEHHOMW, NMPUMEHSA
3.1 IIpaBWJIa IEPEX0/1a OT UCXOJAHOTO YPaBHEHHS K pABHOCHIIBHOMY €MY.
IIpoBepsTs, sBIIAETCA JIM YUCIO0 KOPHEM YPaBHEHUS
3 [IpumeHATh rpaduueckue METOAbl NpPU PEHICHUM JIMHEHHBIX
' YpaBHEHUH U UX CUCTEM
33 [lonbupars mnpumeppl map 4YWUCEN, SBISAIOLIUXCA  PEIICHUEM
' JIMHENHOIO YpaBHEHUS C JBYMsI IEPEMEHHBIMU
Ctpoutb B KOOpAMHATHOH MJIOCKOCTH rpaUK TMHEWHOTO YpaBHEHHUS
3.4 C IByMsl IEPEMEHHBIMH; MOJIB3YSICh IPauKOM, IPUBOAUTEH PUMEPHI
pelIeHns] ypaBHEHUS
35 Pemare cucremsl ByX JIMHEHHBIX YpaBHEHUH C  JABYMs
' MIEPEMEHHBIMH, B TOM YHUCIIE TpapruecKu
CocTaBnTh U pemaTh JIMHEHHOE YPaBHEHUE U CUCTEMY JIMHEHHBIX
3.6 YpaBHEHUI MO YCIOBUIO 337aul, MHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJ]au MOJTy4YEHHBIH pe3yabTaT
4 Koopaunats! u rpaduxu. @yHkuuu
N3o0paxkaTh HA KOOPAMHATHOW MPSIMON TOYKH, COOTBETCTBYIOIIUE
4.1 3aJlaHHBIM KOOpJIMHATaM, JIydd, OTPE3KH, MHTEPBAJIbI, 3alKChIBATh
YHCIIOBBIE MPOMEXKYTKH Ha anreOpanyeckoM si3bIke
49 OTtmeuaTb B KOOPAMHATHOW IUIOCKOCTM TOYKM IO 3aJaHHBIM
' KOOp/AMHAaTaM
13 Crpouts rpaduxu tuHeHHbIX QyHKIMA. CTpouTh rpaduK GyHKIHH

y=[x]




OnuceiBaTh ¢ MOMOIIBIO (PYHKIIMI U3BECTHBIE 3aBUCUMOCTH MEXKIY

4.4 BEJIMYMHAMU: CKOPOCTb, BPEMs, PAacCTOSIHUE, LIEHY, KOJIMYECTBO,
CTOMMOCTb, IPOU3BOIUTENBHOCTD, BpeMsl, 00BEM pabOoThI
4.5 HaxoauTs 3HaueHne GyHKINU 110 3HAYCHUIO €€ apryMeHTa
[lonumare rpaduueckuii CcHoco0 TPEACTaBICHUS W aHAIM3a
4.6 uHpopManuy, HU3BIEKAaTh M HMHTEPHPETUPOBATH MHGOPMALUIO U3
rpaduKOB peaabHBIX MPOIECCOB U 3aBUCUMOCTEH
KJVIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
NPOBEPSIEMOT0 .
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111ero 00pa3oBaHusi
pe3yJabTarta
1 Yucna u BEIYUCIICHUS
Hcnonp3oBaTh  HayalmbHBIE  MPEACTABICHHS O  MHOXECTBE
11 JeMCTBUTENBHBIX YUCEN JUIsl CPABHEHUS, OKPYTJICHUS U BBIYUCICHUH,
' n300pakaTh ACWCTBUTENbHBIC YHMCIA TOYKAMH Ha KOOPIMHATHON
MpsIMOK
[IpumeHsaTh TOHATHE apuU(METHYECKOI0 KBaJpaTHOTO KOPHS,
12 HaXOJWTh KBaJpaTHBIE KOPHH, HCIIONB3YS TPH HEOOXOIUMOCTH
' KaJIbKYJISATOD, BBITOJIHATh npeoOpa3oBaHus BBIPAXKEHUH,
COJIep KaIINX KBaJApaTHBIE KOPHU, UCTIOIB3Ysl CBOWCTBA KOPHEH
13 Hcnonp3oBare 3amucu OONBIIMX M MaJbIX YHCET C TIOMOIIBIO
' JECSITHYHBIX Apobelt u cteneHe uncia 10
2 Anrebpanyeckue BIpaKeHUs
[IpyuMeHATh MOHSATHE CTEMEHU C LENbIM IO0Ka3aTesIeM, BBIIOIHATh
2.1 peoOpa3oBaHus BBIPAXKEHUH, COJEp)KAlIUNX CTENEHU C LEIbIM
MoKazaTeseM
BBIMOTHATE  TOXXIECTBEHHBIE  NPEOOpPA30BaHUS  PAIlMOHAIBHBIX
2.2 BBIPQ)XEHUI HAa OCHOBE MpaBWJI JACHCTBHIA HaJ MHOTOYJICHAMHU H
anredpandeckuMu Ipo0sMu
2.3 PackianeiBaTe KBaApaTHBIN TPEXUICH HA MHOKHTEITN
24 [TpumensaTh IPe0Opa30BaHUS BHIPAKEHUN IS PELICHUs Pa3IMYHbIX
' 3aJa9 U3 MaTeMAaTHKH, CMEXKHBIX ITPEIMETOB, U3 PEAThHOMN MPAKTUKU
3 VYpaBHEHUS 1 HEPaBEHCTBA




3.1

Pemate nuHelHBIE, KBaJpaTHbIE YPAaBHEHUS U pallOHAJIbHBIC
ypaBHEHUSI, CBOJISAIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUU C ABYMS

IIEPEMCHHBIMU

3.2

[IpoBoauTh mpOCTEWIINE MCCIEIOBAHUS YPAaBHEHUHM M CHUCTEM
YpaBHEHMH, B TOM UHUCIE€ C IPUMEHEHHEM TIpadUuUecKux
IIpe/ICTaBIeHUH (yCTaHaBIMBATh, UMEET JIM yPaBHEHUE WIN CUCTEMA

ypaBHEHUH pEelLIeHUs, €CIIH UMEET, TO CKOJIbKO, U IIpoyee)

3.3

[lepexoauth OT cioOBecHOM (QOpPMYIHpPOBKM 3amaun K €€
anredpanveckoil MOJENU C TOMOIIbIO COCTaBJICHUS YpaBHEHHS MU
CHUCTEMBbl ypaBHEHUH, HWHTEPIPETUPOBATH B COOTBETCTBUH C

KOHTCKCTOM 3aJa4u HOHy‘ICHHBIﬁ pe3yiibTar

3.4

[IpuMeHATH CBOWMCTBA YMCIOBBIX HEPABEHCTB I CPaBHEHUS,
OLICHKH, pelIaTh JMHEHHBIE HEPABEHCTBA C OJAHOW IIEPEMEHHOM U X
CHCTEMBI, JaBaTh IpapUUECKy0 WITOCTPALIMIO MHOXKECTBA peIlIeHUH

HCPaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKINU

4.1

[loHnMaTh M MCNOJIB30BaTh (YHKUMOHAJbHBIC MOHATHS M S3BIK
(TepMUHBI, CUMBOJUYECKHE OOO3HAUEHUS), ONPEAENATh 3HAYCHHE

(YHKIMHU 110 3HAYEHUIO apryMeHTa, ONpPEeeNsaTh CBOWCTBA (DYHKLIUU

o e€ rpaguxy

4.2

Crtpoutb rpapuKu 371€eMEeHTapHbIX QPYHKIMHA Buga: y = k/x, Y =x2,
y =x3, Y = [X|, onuchIBaTh CBOMCTBA YUCIOBOI (PYHKIIMHU 110 €€
rpaduxy

9 KJIACC

Kon
MPoBePIEMOro
pe3yjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

1

Yuciia U BBIYUCIIEHUS

11

CpaBHI/IBaTI) U ynopsaa0o4rBaTh pPAalMOHAJIBHBIC W HPPALMOHAIBHBIC

quciia

1.2

BremonHaTh apI/I(l)MeTI/I‘IeCKI/Ie )IGfICTBPIS[ C pallMOHAJIbHBIMHA YK CJIaMU,
coucTasd YCTHBIC 1 TIMCbMCHHBIC HpI/IéMI)I, BBIITOJIHATH BBIYHCIICHUA C

HppalluOHAJIIbHBIMU YU CJIAMHU




13

Haxonuth 3HaueHHs cTeneHEer C LENbIMHU MOKA3aTeIIMU U KOPHEH,

BBIYHCIIATH 3HAYCHUA YHCIIOBBIX BI)Ipa)KeHI/Iﬁ

14

OprrJ'IHTB I[CﬁCTBPITCJ'IBHBIG quciia, BBIITIOJHATDH MMPUKHUIKY

pe3yiibTaTra BBI‘IPICJICHHI;'I, OLCHKY YHCJIOBBIX BBIpa)KCHI/Iﬁ

YpaBHEeHUS U HEpPAaBEHCTBA

2.1

Pemate nuHeWHBIE W KBaJpaTHble ypaBHEHMS, YpaBHEHUS,

CBOAAIINECS K HUM, HpOCTeI;'IIHPIe ,Z[pO6HO-paI_II/IOHaJIBHBIe YpaBHCHUA

2.2

Pemars cucremsl ABYX JIMHEWHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU
U CUCTEMBI IBYX YPAaBHEHUN, B KOTOPBIX OJHO YPAaBHEHUE HE SIBIISIETCSA

JIMHENHBIM

2.3

Pemate TekcTOBBIE 33aUN aNTreOpanuecKuM CIOCOOOM € IMOMOILBIO
COCTABJICHUS YPAaBHEHMS WJIM CHCTEMBI JBYX YPaBHEHHUH C JBYMs

INEPpEMCHHBIMU

2.4

[IpoBoguTh npOCTEHIINE HCCICNOBAaHUS YPAaBHEHHH M CHCTEM
yYpaBHEHMH, B TOM UHCIE€ C IPUMEHEHHEM TIpadUUeCcKux
MIpe/ICTaBICHUI (HalpUMep, yCTaHaBIMBaTh, UMEET JIM YypaBHEHHE

WM CHCTEMA YpaBHEHHM pellieHusl, €ClIU UMEET, TO CKOJIBKO)

2.5

Pemwlare  nuHElHBIE HEpaBEHCTBA, KBAJApPATHBIE  HEPABEHCTBA,
M300paXkaTh pEIICHNE HEPABEHCTB HA YUCIIOBOM MPSMOH, 3aHChIBATh

peUICHUC C TOMOUIIbO CUMBOJIOB

2.6

Pemate cucteMpl JIMHENMHBIX HCEPAaBCHCTB, CUCTEMbl HCPABCHCTB,
BKIIIOHAIOMIME KBAaJApPaTHOC HEPABCHCTBO, I/I306pa)KaTB pemicHuc
CHUCTCMbI HCPABCHCTB Ha YHCIOBOM prIMOfI, 3alIUChIBATE PCUHICHUC C

IIOMOIIBIO CUMBOJIOB

2.7

Hcnons3oBaTh HCPAaBCHCTBA ITPU PCHICHUHN PA3JIMYHBIX 3a/1a4

DOyHKINUH

3.1

Pacrio3HaBath  (QyHKIMHM  HM3y4eHHBIX  BHIOB.  IlOKa3bIBaTh
CXEMATHYECKH PAaCIIONIOKEHHEe Ha KOOPAWHATHOW  IUIOCKOCTH
rpapukoB QyHkimi Buma: y=kx, y=kx+b, y=k/x, y=ax’t+bx+c, B
3aBHCUMOCTH OT 3HAa4eHHU KOA((HUIMEHTOB, OMUCHIBATH CBOMCTBA

byHKUINN

3.2

[Toka3piBaTh CXEMAaTUYECKH PACIIOIOKEHHE HA KOOPAMHATHOM
IJI0CKOCTH rpadukoB GyHKIMM Buga Y = YXs Y = |X| U ONUCHIBAThH

CBOMCTBa (QyHKIUH




Ctpouth M u300paxaTbh CXEMAaTUYECKH TpapuKd KBaJPAaTUUHBIX

3.3 (GyHKIUH, OMHMCHIBATH CBOWMCTBA KBAAPAaTUYHBIX (YHKIUN IO HX
rpadukam
PacrioznaBath KBaApaTUUHYIO (QYHKIHIO 1O (hopmyIe, MPUBOIUTH
34 MPUMEPBI KBAJAPATUYHBIX (PYHKIIUN W3 peaylbHOW KXU3HH, (DU3UKH,
TEOMETPHH
4 Apudmernueckas U reoMeTpruIecKast Iporpeccuu
11 Pacnio3naBate apuMeTHUECKyI0 M T€OMETPHUYECKYIO IPOrPECCUU
' IIPH Pa3HBIX CIIOCO0axX 3aaHuUs
BEINONHATE BBIYHCICHHUS C WMCIOJIB30BaHUEM (POpMyIN N-TO WieHa
4.2 apu(MeTUYECKOil U reOMETPHUIECKON MPOrPecCuil, CyMMBI MEPBBIX N
YJICHOB
13 N300pakate  4iI€HB  TOCIIEAO0BATEIbHOCTH TOYKAMHA  Ha
' KOOPJIMHATHOM IJIOCKOCTH
Pemrats 3a1aun, CBSI3aHHBIE C YHCIOBBIMHU ITOCIIEA0BATEIEHOCTSIMY, B
4.4 TOM 4YHUCJIE 3aJadyd M3 pPEaTbHOM JKM3HM (C UCIOJIb30BAaHUEM

KaJIbKYJSATOPA, UPPOBBIX TEXHOJIOTHIN)




IMPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMeHT CO/Iep:KAHUSA
1 Yucna v BEIYMCIICHUS
Jpobu 0OBbIKHOBEHHBIE U AECATUYHBIC, IEPEX0]] OT OJIHOM (POpPMBI 3amucu
11 npobeii k apyrou. [loHsTHEe panMoHAIBPHOTO YHCIA, 3alMCh, CPABHECHHE,
YIOPSA0OYMBAHUE PALIMOHATIBHBIX YMCEI
12 Apudmernueckue IeHCTBUS ¢ pallMOHATIbHBIMY yiciiaMu. Perienue 3aia4 u3
' peanbHOMN MPaKTHKHU HA YaCTH, Ha APOOH
13 Crernenb Cc HaTypalbHBIM IIOKa3aTeleM: OMpeleseHue, IpeoOpa3oBaHUe
' BBIPQXCHHI Ha OCHOBE OMPEJICICHHUS, 3aMUCh OOJBIINUX YUCEI
14 [TpoueHTsl, 3aMUCh MPOIIEHTOB B BUJE JPOOU U IpOOU B BUIE MPOIEHTOB.
' Tpu ocHOBHBIE 3a/1a4K Ha POIIEHTHI, PELICHUE 3a/1a4 U3 PeabHOM MPAKTUKU
15 [IpuMeHeHre TPU3HAKOB JIEIMMOCTH, pa3JIOXKEHHE Ha MHOXUTENIN
' HaTypaJIbHbIX YHCEN
L6 Peanbupie  3aBucMMOCTH, B TOM uWcle TpsMas U oOparHas
' MPONOPIIMOHATIEHOCTH
2 AnreGpanyeckue BhIpaKeHUs
21 ITepeMeHHBIE, UNCIOBOE 3HAUEHUE BHIPAYKEHUS € IEpEMEHHOM. [lomycTumslie
' 3HAYEHUS MEPEMEHHBIX
22 [IpencraBiaeHne 3aBUCHUMOCTH MEXIY BEIMYMHAMHM B BUAE (OPMYIIBL
' Brraucnenus nmo ¢popmymnam
23 [IpeoOpa3oBanne OYyKBEHHBIX  BBIPQXEHUH, TOXKIECTBEHHO  PAaBHBIE
' BBIPKEHUS
2.4 CBolicTBa CTENEHN C HaTypaJlbHBIM I0Ka3aTEIEM
2 OpnnHoweHbl 1 MHOrowieHsl. CTeneHb MHOrouaeHa. CiiojkeHue, BBIYUTaHUE,
' YMHOXEHHE MHOTOWIEHOB
@opMynbl  COKpAIIEHHOTO YMHOXKEHHUS: KBaJpaT CyMMbl M KBajJpar
2.6 paszHoctu. @opmysa pa3HOCTH KBaapaToB. PasznojkeHne MHOIOWIEHOB Ha
MHOKUTEH
3 YpaBHeHus
31 VYpaBHeHHe, KOpeHb YypaBHEHHS, MpaBuia MNpeoOpa3oBaHUS ypaBHEHMS,
' PaBHOCUJIBHOCTb YPaBHEHUI
32 JIuHeitHoe ypaBHEHHE C OJHON NEPEMEHHOM, YMCIIO KOPHEW JMHEHHOTO

ypaBHEHUS, PEIICHUE JTUHEUHBIX YPAaBHEHUI




33 CocTraBneHue ypaBHEHUM 1O YCIOBUIO 3a7a4M. Perenre TeKCTOBBIX 3a/1a4 ¢
' MOMOIIbIO YpaBHEHUI
3.4 JluneliHOE ypaBHEHHE C ABYMS IEPEMEHHBIMU H €ro rpaduk
Cucrema ABYX JMHEUHBIX ypaBHEHUU C JIByMs MEepeMEHHbIMH. Perenue
3.5 CUCTEM ypaBHEHUH CrIOCOOOM MOACTaHOBKH. [IpuMepsl pelreHust TeKCTOBBIX
3a]1a4 ¢ TOMOIIbIO CHCTEM YpaBHEHUN
4 Koopaunate! u rpaduku. OyHKITUH
41 Koopaunara Touku Ha npsMoit
42 YucnoBbie NpOMEXKYTKH. PaccTosiHre MeX Ty ABYMSI TOUKaMH KOOPAMHATHON
' psIMOi
43 [TpsmoyronbHas cuctema koopaunat, ocu Ox u Oy. AGcuucca U opanHaTa
' TOYKH Ha KOOPAMHATHOM IJIOCKOCTU
s [Tpumeps! rpadukoB, 3agaHHBIX Gopmynaamu. UteHue rpaduKoB pearbHbBIX
' 3aBHUCUMOCTEN
4.5 [Tonstue pynkumu. I'paduk pynkumun. CBolicTBa QyHKIMI
4.6 Jluneitnas pynkuus, e€ rpaduk. ['paduk Gynkuuum y = [x|
47 I'paduueckoe perieHue JIUHEHHBIX YpPaBHEHUH M CUCTEM JIMHEHHBIX
' YPaBHEHUM
8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUA
1 Uucna 1 BEIYUCICHUS
11 KBanpatHblit kopeHbp u3 uucna. [ToHaTtue 00 HppalMOHATBHOM 4YHCIIE.
' Jecstruunble NpuOIMKEHUS UppallMOHAIbHBIX YHUCEN
CaoiicTBa apudmMeTnyecKkux KBaJpaTHBIX KOPHEH M UX NMPUMEHEHHE K
1.2 npeoOpa3oBaHUIO YHCIIOBBIX BbIpayKeHUN U BBIYMCIICHUSIM.
JlelicTBUTENbHBIC YKCIIA
1.3 CreneHb ¢ LebIM MToKa3atesieM U €€ cBoiicTBa. CTaHIapTHAs 3aUCh YUCIIA
2 Anrebpanyeckue BRIPaKeHUs




21 KBagparHblii  TpEXwieH, pa3oKEHHE KBaJpaTHOIO TpEXwieHa Ha
' MHO>KUATEITH

2.2 Anrebpanueckas 1po0b. OCHOBHOE CBOMCTBO ajreOpandeckoi apoou

2.3 CrnoxeHue, BBIYUTAaHHE, YMHOXKECHHE, JICIIEHUE anredpandecKkux Apooein

24 ParmonanbHbIe BRIpOKEHHUS U UX MTPpeoOpazoBaHue
3 YpaBHEHUS U HEPABEHCTBA

31 KBagparnoe ypaBHeHue, (opmyna KOpHEH KBagpaTHOTO YpaBHEHHS.
' Teopema Buera

3.2 Pemienue ypaBHeHM, CBOAAIUXCS K JTMHEHHBIM U KBaIPATHBIM

3.3 [Tpocreiimue npoOHO-paIiOHaIbHbIE YPABHEHUS

I'paduueckas nuHTEpIpeTalys ypaBHEHUN C ABYMS IEPEMEHHBIMU M CHCTEM
3.4 JMHEWHBIX YpaBHEHUH ¢ 1ByMsl iepeMeHHbIMU. [Iprmepsl perienus cuctemMm
HEJIMHEHHBIX ypaBHEHUH C IByMs IEPEMEHHBIMU

3.5 Pemennie TekCTOBBIX 33124 anredOpanuyeckuM crocooom

3.6 YucnoBble HEpaBEeHCTBA U UX CBOMCTBA

3.7 HepaBeHCTBO ¢ 0JTHOM TIEpeMEHHOI

3.8 PaBHOCMIIBHOCTH HEPABEHCTB

3.9 JIuneitHble HEpaBEHCTBA C OJHOM MEPEMEHHOM

3.10 CucTembl TMHEHHBIX HEPABEHCTB € OJJHOM IEePEMEHHOM
4 OyHKIIMH

41 [Tonsatue ¢ynkuun. OONacTb ONpeAeNeHUs M MHOXECTBO 3HAYECHUIL
' ¢yskun. CiocoObl 3a1aHus QyHKINN

4.2 I'padux pynxnun. YreHne cBoiicTB GyHKIMHU MO €€ rpaduKy

4.3 [Tpumepsl rpaduKoB QYHKIMMA, OTpaXKaroIUX peaabHbIE MPOLECCH

44 OyHKIMKM, OMMCHIBAIOIIME MPSIMYI0 U OOpaTHYIO MpPONOPLUOHAIBHbIE
' 3aBUCUMOCTH, UX Tpaduku

4.5 @yHknuu y =x?, y = x’

4.6 Oyukmuu y = [x, Y = |x|

4.7 I'paduueckoe perieHue ypaBHEHUH U CHCTEM ypaBHEHUH

9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Hucna 1 BEIYMCIICHUS




PaHI/IOHaJ'IBHBIe quciia, UppalvOHAJIILHBIC 4YHCJIa, KOHCYHBIC U OCCKOHEYHBIE

L1 JECATHYHBIC IPOOH
MHOXecTBO ~ JIeHICTBUTENBHBIX  4YHCEN, JACHCTBUTENbHBIE YHCIA  Kak
12 OecKOHEeUHbIE JeCATHYHBIE ApoOM. B3aMMHO OAHO3HAYHOE COOTBETCTBUE
' MEXJy MHOXXECTBOM JIEHCTBUTEIbHBIX YHUCEI M KOOPAMHATHON HpPSMOH.
CpaBHeHHUE IEHCTBUTEIBHBIX YHCEIT
13 Apudmernueckne 1eHCTBUS C JEHCTBUTEIBHBIMU YUCIAMU
W3mepenus, npuOarkeHusi, olleHKU. Pa3mepsl 00bEKTOB OKpYKarOIIEro MUpa,
14 JUINTENILHOCTh MPOLIECCOB B OKpy»KatoiieM mupe. [IpubmmkéHHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTH puOmmkeHns. Oxpyrienue uncen. [Ipuknaka u omeHka
pe3yabTaTOB BEIYMCICHUI
2 VYpaBHEHMs U HEPABEHCTBA
2.1 VYpaBHeHUsI ¢ OAHON IEPEMEHHOMN
2.2 JIuneitHoe ypaBHeHue. Pemienne ypaBHeHM, CBOIAIUXCS K IMHEHHBIM
2.3 KBagpatHoe ypaBHeHue. Perienue ypaBHeHH, CBOJAINXCS K KBAAPATHBIM
24 bukBagpatHoe ypaBHeHue. Ilpumepsl pelieHuss ypaBHEHMM TpEeTbed U
' YETBEPTOU CTEIIEHEH Pa3JI0KEHUEM Ha MHOKHUTEIN
2.5 Pemenue npoOHO-palinoOHaIbHBIX YpaBHEHUN
2.6 Cucremsl ypaBHEHUM
2.7 VYpaBHeHUeE ¢ 1ByMS IEPEMEHHBIMU U €T0 rpaduk
2.8 Pemenne cucreM 1ByX JIMHENHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU
29 Pemienue cuctem AByX ypaBHEHHI, OTHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe —
' BTOPOMU CTENCHU
2.10 I'paduueckast vHTEpIIpETAIHSI CUCTEMBI YPABHEHUH C ABYMSI IEPEMEHHBIMHU
2.11 Perienue TeKCTOBBIX 3aa4 anredpanyeckuM crocoooM
2.12 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Perenue TMHEWHBIX HEPABEHCTB C OJJHOM NEPEMEHHOM
2.14 Pemenue cucrtem JTMHENHBIX HEPABEHCTB C OJTHOM MTEPEMEHHON
2.15 KBanpaTHbie HepaBeHCTBa




I'paduueckass MHTEpIIpETAIIUs] HEPABEHCTB M CHUCTEM HEPAaBEHCTB C JBYMS

2.16
nepeMEHHBIMU

3 OyHKIMH

31 KBagpartuunas ¢ynkuus, e€ rpagux u cBoiicta. IlapaGona, KoopauHATHI
' BEPIIUHEI TapaboIIbl, OCh CAMMETPUU MapadoIIbI

3.2 I'paduku pynaximii y=kx, y=kx+b u ux coiicra

3.3 I'paduku pyuxuit y=K/X, y = x* u ux cBoiicTBa

3.4 I'paduku QyHKIMIA, 1 UX CBOHCTBA
4 YucnoBbie MOCIE0BATEIBHOCTH

41 Omnpenenenue u cnocoObl 33/1aHNS YUCIOBBIX MOCIEI0BATEILHOCTEH. 3a1aHue
' MOCIIEI0BATEIHLHOCTH PEeKYppPEHTHON (hopMyIoil u hopmMyIioii N-To uieHa

49 Apudmernueckass mporpeccus. DopMmynsl N-ro wieHa apuMeTHYECKOi
' MIPOTPECCUH, CYMMBI TIEPBBIX N YICHOB

r I'eomerpuueckass mporpeccus. Dopmynabl N-rO 4jIeHa T€OMETPHUUYECKOU
' MIPOrPECCUU, CYMMBI MIEPBBIX N YICHOB

4l N300paxkeHne 4ieHOB apu(PMETHUYECKOM M T'eOMETPHUYECKON mporpeccuit
' TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIN M 3KCIOHEHITUAIBHBIN POCT

45 Cino>xHbIE€ TPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJILHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsSIEMOro
TpeOOBaHUsA

IIpoBepsiemblie TpeOOBaHMSI K MPeIMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOM 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATHUAMU: MHOXKECTBO, IIOJMHOKECTBO,
orepany HajJ MHOKECTBAMHU; YMEHHE OIEpUPOBATH IMOHATUSMHU:
rpad, cBs3HBIN Tpad, IepeBO, LUK, NPUMEHITh UX MPU PEUICHUH
3aJad; yYMEHHE UCIOJb30BaTh TIpadUvecKkoe TpeACTaBICHUE
MHOXKECTB JUISI OMUCAHUS peajbHBIX MPOIECCOB U SBICHUH, MPH

peUICHUHU 3a1a4 U3 APYyrux y‘le6HI>IX MpeaAMETOB

YMeHue OIICPHUPOBATDL NOHATUAMU: OIPCACIICHUC, AKCUOMA, TCOpPEMA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3HaBaTb HWCTUHHBLIC UW JIOKHBIC
BbBICKA3bIBAHUA, IMPHUBOAUTL IIPUMCEPBI U KOHTPIIPHUMCPLI, CTPOUTH

BbICKA3bIBAHHA U OTPHULIAHUA BBICKA3bIBAHUH

YMeHue onepupoBaTh MOHATUSIMU: HATYPAJIbHOE YUCIIO, TIPOCTOE U
COCTAaBHOE YHUCIO, JEJIMMOCTh HaTypalbHBIX YHCEN, MPU3HAKU
JETUMOCTH, 1E€JI0€ YUCIIO, MOAYJb YMCIa, OOBIKHOBEHHAsI Ipo0b U
JecsTHYHas ApoOb, CTAaHJAPTHBIN BUJ YKCIA, PAllMOHAIBHOE YHUCIIO,
UppalMOHATIBHOE YHCII0, apu(MeTHYecKudl KBaJApaTHBIH KOPEHb;
YMEHUE BBINOJHATH JCHCTBUA C YHCIAMH, CpPAaBHUBATh U
yIOpSAIOYMBATh YHWCJIA, TPEACTABIATh YHCIA HAa KOOPJAMHATHOU
NPSIMOM, OKPYIJISITh YHUCIA, YMEHHUE JAeNlaTh NPUKUIKY U OLEHKY

pe3yiibTara BBIUKCIICHUM

YMeHue onepupoBaTh NOHIATUSIMM: CTEIIEHDb C LENBIM IOKA3aTENEM,
apu(pMeTHYECKUI KBaApaTHbIN KOPeHb, MHOTOWJICH, anredpanyeckas
Ipo0Ob, TOXIIECTBO; 3HAKOMCTBO C KOPHEM HAaTypalbHON CTENEeHH
OoJbllle €IUHMIIBI; YMEHHME BBINOJHATH Pacu€Tel Mo (opmynam,
peoOpa3oBaHus LEIbIX, IPOOHO-PAIMOHANBHBIX BBIPAKEHUH MU
BBIPAKEHUI C KOPHAMHU, Pa3JI0KEHUE MHOIOWIEHA Ha MHOXHTEIH, B
TOM 4YHCII€ C HCIOJIb30BaHHEM (OPMYJT Pa3HOCTH KBaJapaToB U

KBaJpaTa CyMMBbI U Pa3HOCTH




YMeHue onepupoBaTth MOHATHAMH: YUCIOBOE PABEHCTBO, YPABHCHHE
C OJHOW IEPEMEHHOW, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE PEIlaTh JINHEHHbIE U KBaJIpaTHbIC YPABHCHMS,
JIpOOHO-pallMOHATIbHBIE YPABHEHHS C OJHOW MEPEMEHHOU, CUCTEMBbI
JBYX JUHEHHBIX YPaBHCHUH, JINHEHHBIC HEPABEHCTBA U UX CHCTEMBI,
KBaJpaTHble U JApOOHO-pAallMOHANbHbIE HEPABEHCTBA C OJHOMN
IIEPEMEHHOH, B TOM YHUCJIE IIPYU PEIIECHUH 33]1a4 U3 IPYTUX IIPEIMETOB
U TPAaKTUYECKUX 3aJa4; YMEHHME HCIOIb30BaTh KOOPAWHATHYIO
NPSIMYI0 U KOOPJMHATHYIO TUIOCKOCTh Uil M300paKEHUsI PEeIICHUN

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: QYHKIUS, TpaduK GYHKIHH, HYIIH
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, MPOMEXYTKU
BO3pacTaHusi, yObIBaHHWs, HawOOJbIIee W HAMMEHbBINCE 3HAYCHUS
GbyHKINNT; yMEHUE OIIEpUpPOBATH [IOHATUSAMU: npsAmas
MPONOPIMOHAILHOCTb, JIMHEHHAsT (YHKIIMS, KBaApaTuIHast QyHKIIHS,
oOpaTHass MPONOPLUUOHATBHOCTh, Mapaboiyia, runepodosna; yMmeHue
ctpouth rpaduku  QYHKIUH, UCIONB30BaTh TIpaduKkd  JUIs
OTIpe/ICTICHUs] CBOWCTB TPOIIECCOB M 3aBUCUMOCTEH, JIJISl PEIICHUS
3a/1a4 U3 APYruxX y4eOHBIX MPEAMETOB U peajbHOU KU3HU; YMEHUE

BbIPpAXKATh (I)OpMy.]'IaMI/I 3aBUCUMOCTH MCKIY BCIIMUYNHAMU

YMeHue  onepupoBaTb  INOHATHSIMH: II0CJIE0BATENBHOCTD,
apudmernyeckass U T€OMETpUYECKass IMPOrpeccCHH; yMEHHe
HCIOJIb30BATh CBOMCTBA MOCJEI0BATEIbHOCTEN, (POPMYIIBI CYMMBI U
o0I1Iero 4jaeHa MpH peIIeHUH 3a/1ad, B TOM 4YHCIe 33734 U3 APYrHX

y‘le6HHX npeaMeToOB U peanLHoﬁ KHU3HU

YMeHue pemarh 3a1a4d pa3HbIX THUIIOB (B TOM YHCIIE Ha MPOIEHTHI,
O M YacTH, NBIKEHUE, paboTy, IEeHy TOBapOB U CTOMMOCTH
MOKYIIOK ¥ yCIyT, HAJIOTH, 33/1a4i U3 00JIACTH yIPABICHUS TUIHBIMUA
U CeMeWHbIMH (PUHAHCAMH); YMEHHE COCTABISTH BBIPAXKECHHUS,
ypaBHEHHUS, HEPAaBEHCTBA W CHCTEMBI 110 YCJIOBHIO 3ajayH,
HCCIIeIOBATh OMyYEHHOE PEIICHHE U OIICHUBATh MPaBAONOJ00HOCTh

MOJIYYCHHBIX pPC3YyJIbTATOB

YMeHnue onepupoBath NOHATHAMU: (PUrypa, TOUKa, OTPE30K, IpsiMas,
Iyd, JIOMaHas, yrod, MHOT'OYT'OJIbHUK, TPEYrOJIbHUK,

paBHOOEIPEHHBII u PaBHOCTOPOHHUIA TPEYTrOJIbHUKH,




MPSIMOYTOJIbHBIN TPEYroJbHUK, MeluaHa, OUCCEKTpHca M BBICOTA
TPEYroibHUKA,  YETBIPEXYTONBHUK,  Iapajuiejorpamm,  pomo,
NPSIMOYTOJIBHUK,  KBaJpaT, Tpameuus; OKPY>KHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (UTYypaMH;
YMEHHE pellaTh 33/Ja4d, B TOM YMCJE U3 MOBCEIHEBHOI >KU3HH, HA
HaXO0XAECHUE TEOMETPUYECKUX BEIMUUH C IPUMEHEHUEM U3YUEHHbIX

CBOWCTB (puryp u paxkToB

10

YMeHHne OmnepupoBaTh MOHSATHSIMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYroJbHUKOB; MapaJIeTbHOCTh U MEPIECHANKYISPHOCTD TPSMBIX,
yroJl MEXAY TpPSIMBIMU, TEPICHIUKYISAP, HAKIOHHAS, MPOCKIUS,
nogobue  Quryp, nNoA0OHBIE  TPEYrOJbHUKH,  CUMMETpPUSA
OTHOCHUTEIILHO TOYKH W MPSMOH; YMEHHE pacrio3HaBaTh PaBEHCTBO,
CUMMETpHUIO W Tojobwe  ¢Guryp,  HapauIeibHOCTh |

NEPHNCHAUKYIIIPHOCTD IIPAMBIX B OKPYKAIOIIEM MHUPE

11

YMeHue onepupoBaTh IMOHATHSAMM: JJIMHA, PAacCTOSHHUE, YIOJ
(BemMuMHA yIJia, CHHYC U KOCHUHYC yIJla TPEYrojbHMKA), IUIOIIA/b;
YMEHHE OLIEHUBATh pa3Mepbl PEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE NpPUMEHSATh (QOPMYJIbl TMEepUMETpa M IJIOLIAIU
MHOT'OYT'OJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOIIAAN Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuIeIeNNIIea; YMEHUE NIPUMEHATh NPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHHKA,
teopeMmy Iludaropa, TpuroHoMeTpudeckue COOTHOLIEHUS JUIs

BBIYMCJICHUA OJINH, paCCTOHHI/II\/’I, TJIOIIAIeH

12

YMmenue wu300paxarh IJIOCKHE QUIYypsl M HUX KOMOHMHALUH,
MPOCTPAHCTBEHHbIE (PUTYpPBI OT PYKH, C TOMOULIbIO YEePTEKHBIX
WHCTPYMEHTOB M DJEKTPOHHBIX CPEACTB IO TEKCTOBOMY WU

CHUMBOJIbLHOMY OITMUCAHUTIO

13

VYMmenune OIICpHUpPOBATH IMOHATHUAMH: MPAMOYIOJIbHad CHUCTEMaA
KOOpAuHAT, KOOpAWHATBI TOYKH, BCKTOp, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpPAa Ha YHCIO, CKaIApHOC IIPOU3BCIACHUC
BCKTOPOB; YMCHUC MHCIIOJIB30BATh BCKTOPBI W KOOPAWHATHI JIA
NpCACTABICHUA JAaHHBIX W PCIICHUA 3ada4, B TOM YHCJIC U3 APYIrux

Y4eOHBIX TIPEIMETOB U PEATLHOMN KU3HH

14

YMmeHue OIICPUPOBATHL IMMOHATUAMU: CTOIOMKOBBIE H KPYT'OBBIC

IMarpaMMbl, TaONMUIBL, CpeaHee apudmeTudeckoe, MeauaHa,




HauOoJIbIlIee ¥ HAaWMEHbIIIEEe 3HAYCHHS, pa3Max UYHCIOBOTO Habopa;
yMEHUE W3BJIEKATh, HMHTEPIPETUPOBATH M  IMPEoOpPa3OBBIBATH
nHPOpPMAIIHIO, TIPEACTABICHHYI0 B TaONHMIIaX W Ha JHarpammax,
OTPaXKAIOIIYIO CBOMCTBA U XaPAKTEPUCTUKH PEATBHBIX MPOIECCOB U
SBJICHWI, YMEHHE pacCllO3HaBaTh HM3MCHYMBBIC BEIUYUHBI B

OKpY>KaroIlleM MHpe

15

YMeHue onepupoBaTh MOHIATHUSMU: CIYYalHBIM OMBIT (CIy4aHBIN
AKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (DJIEMEHTApPHBIA MCXO.)
CIIy9aifHOTO OTIBITA, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHE HAaXOJUTh BEPOSTHOCTH CIIy4alHBIX COOBITHI B OINbBITax C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHUSMHU; YMEHHE peIlaTh
3a/la4yll METOJIOM OPTraHW30BaHHOTO Iepedopa U ¢ HCIOJIb30BaHUEM
MpaBUjia YMHOXKEHUS; YMEHHE OIEHHWBATh BEPOSITHOCTH PEATbHBIX
COOBITUI U SBICHHM, MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUM B OKPYXAIOIIEM MHPE U B IKHU3HU;
3HAKOMCTBO C TIOHATHEM HE3aBHUCHMBIX COOBITHIl; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCET U €I0 POJIBIO B MACCOBBIX SBJICHUAX

16

YMeHnue BbIOMpaTh MNOAXOASIINNA HW3YYEHHBIH METOJ I pelICHUS
3a/1a4y, IIPUBOJUTH IIPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB MATEMAaTHKU
B HCKYCCTBE, OIMCBIBATH OTACIIbHBIC BBINAIOIIMECS PE3YNIbTATHI,
IIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTUKHM KAaK HAayKH, IPHUBOJUTH
IIpUMEpbl  MAaTEMAaTHUYECKUX OTKPBITMM M HUX AaBTOPOB B

OTE€YECTBEHHOU U BCEMUPHOHN UCTOPUU




HEPEYEHDb 2JIEMEHTOB COAEPKAHMUS, TIPOBEPAEMBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsiemMblii 3/1eMEHT cOAePKAHUSA
1 Uucna v BBIYMCIICHUS
11 Harypanbnsle u neinsie yncina. [Ipu3sHaku 1e1MMOCTH LEIbIX YUCEel
12 OOBIKHOBEHHBIE W JIECATUYHBIE  APOOHM,  TPOLEHTH, OECKOHEUHBIE
' MEePUOINYECKHE JPOooH
13 Pammonanbheie yncna. Apu@MeTHyeckue Omnepaludd ¢  pandOHAIBHBIMHU
' qucIamMu
14 JleiicTBuTenbHbIC Ynciaa. ApuMeTHYECKHE OINEpalud C JCHCTBUTEILHBIMU
' qucIamMu
15 [TpuGnmxEHHbIC BBIYHMCICHUS, MpaBHJA OKPYIJICHHUS, MPHUKHIKA M OLECHKA
' pe3yJibTaTa BEIYUCICHUN
2 AnrebpanyecKkie BEIPaKSHHS
2.1 bykBenHble BoIpaskeHUs (BBIPAKEHUS C TIEPEMEHHBIMHU)
’ Crenenp ¢ nensiM nokasareneM. CTENEHb € PalMOHAIBHBIM IOKAa3aTEJIEM.
' CaolicTBa cTeneHu
2.3 MHorouseHbl
2.4 Anrebpanyeckas 1poob
’5 Apudmernueckuii  KOpeHb ~ HaTypalbHOM  cremeHu.  [ledictBus ¢
' apu(MeTHYEeCKUMHU KOPHSIMHU HATYpaJIbHOU CTETIEHU
3 VYpaBHEHHUSs 1 HEPABEHCTBA
31 Lensle m apoOHO-panmoHanbHble ypaBHeHHs. CHCTEMBI U COBOKYITHOCTH
' YpaBHEHUI
32 Lenbie 1 apoOHO-panMoHaNbHbIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEpPaBEHCTB
3.3 Perrenue TeKCTOBBIX 3a7a4
4 YucnoBsle MOCIE0BATEIBHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS MTOCIIE0BATEIbHOCTEH
42 Apudmerndeckas M reoMmerpuueckas mnporpeccun. Dopmyna  CIOXKHBIX
' MIPOLICHTOB




OyHKINUH

OyHKIUSA, CMocoObl 3ajaHus  (QYHKIIHH.

I'padux  Pynkmuu. Oobnacth

orpezeNeHus: U MHOXKecTBO 3HaueHu# ¢pyukiuu. Hynu ¢pyakuuu. [TpomexyTku

5.1. 3HAKOIOCTOSHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (PYHKIUH. MaKCUMyMBbI U
MUHUMYMBI GyHKunu. HanGospinee u HauMeHbllee 3HaYeHHE (YHKLIUU Ha
MIPOMEXKYTKE

6 KoopanHaTsl Ha IpsAMOM U IJIOCKOCTH

6.1 Koopaunarnas npsamas

6.2 JlexkapToBbl KOOPAMHATHI Ha IJIOCKOCTU

7 I'eomerpust

7.1 ['eomeTprueckue GUrypsl 1 Ux cBOMCTBa

7.2 TpeyroabHuK

7.3 MHOroyroasHUKU

74 OKpy>KHOCTb U Kpyr

7.5 W3mepeHune reoMeTpu4ecKux BeJIHYUH

7.6 BexTops! Ha MII0CKOCTH

8 BeposiTHOCTB 1 cTaTHCTHKA

8.1 OnwucarenpHas CTaTUCTUKA

8.2 BeposiTHOCTB

8.3 KomOunaropuka

8.4 MHoxecTBa

8.5 I'padmr




YYEBHO-METO/IMYECKOE OBECNEYEHUE OGPA3OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

* Maremartuka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBeHb: yueOHUK; 15-¢ n3nanue,
nepepadotanHoe, 7 kinacc/ MakapsrueB FO.H., Munmtox H.I'., Hemikos K.W. u
np.; mnon pepakuuend  TemsikoBckoro C.A., AKIMOHEpHOE 0OIIECTBO
«M3narensctBo «lIpocBemieHne»

» Maremaruka. Anredpa: 8-it kiacc: 6a30BbIl ypoOBeHb: yuecOHUK; 16-¢ n3manue,
nepepadotanHoe, 8 kinacc/ MakaperueB FO.H., Munatok H.I'., Hemikos K.W. u
np.; mnon penakuuedn  TemsikoBckoro C.A., AKIMOHEpHOE OOIIECTBO
«3marensctBO «IIpocBemenue

» Maremartuka. Anrebpa: 9-i kimacc: 6a30BbI YpOBEHB: yueOHUK; 15-¢ n3nanue,
nepepadboranHoe, 9 kiacc/ MakapeiueB F0.H., Munatok H.I'., HemkoB K.U. u
np.; mnon pempakuuedn  TemsikoBckoro C.A., AKIMOHEpHOE OOIIECTBO
«3marensctBO «IIpocBemenue

METOANYECKHUE MATEPUAJIbBI JJISA YUUTEJIA

* Maremartuka. Anrebpa: 7-i1 kjacc: 6a30BbIi YpOBeHb: yueOHUK; 15-¢ u3ganue,
nepepaboranHoe, 7 kimacc/ MakaperaeB F0.H., Munaiok H.I'., Hemkos K.U. u
np.; mnon penaknmedn  TemskoBckoro C.A., AKIHOHEpHOE OOIIECTBO
«M3parensctBO «IIpocBemenue»

» Maremaruka. Anredpa: 8-i1 kiacc: 6a30BbIi ypoBeHb: yueOHUK; 16-¢ u3ganue,
nepepadbotanHoe, 8 kiacc/ Makaporue F0.H., Munatok H.I'., Hemkos K.1. u
np.; o penakuueit TensakoBckoro C.A., AkuinoHepHoe o01iecTBo «M3narenbeTBo
«IIpocsemenne»

» Maremartuka. Anredpa: 9-i kiacc: 6a30BbI YpOBEHB: yueOHUK; 15-¢ nzmanue,
nepepadboranHoe, 9 kiacc/ MaxkaperueB 10.H., Munmarok H.I'., Hemkos K.W. u
np.; mnon penakuued  TensikoBckoro C.A., AKIMOHEpHOE  OOIIECTBO
«M3parensctBO «IIpocBemienne»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HUHTEPHET

1. bubaroreka IIOK https://m.edsoo.ru/
2. https://uchitelya.com/matematika/

3. https://urok.1sept.ru/

4. https://resh.edu.ru/

5. https://4ege.ru/gia-matematika/
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