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HOACHUTEJIBHAS 3AIINCKA

[IporpaMmma mo anreOpe Ha ypOBHE OCHOBHOIO o0OImIero oOpa3oBaHUs
noarotopieHa Ha ocHoBe OI'OC OOO (Ilpukaz Mwunnpocsemenus Poccum ot
31.05.2021 r Ne 287 ¢ uszmenenusimu ot 18.07.2022 IIpuka3z Ne 568, ®OII OOO,
yrBepxkaéHHOM [lpukasom Munnpocsemenuss Poccun ot 18.05.2023  Ne370,
Konuenuuu pa3Butus MaTemaTudeckoro oopazosanus B Poccuiickoit denepanuu
(yrBepxaena pacnopsixenueM IIpaButenbctBa Poccuiickoit @enepaunu ot 24 nexadps
2013 1. N 2506-p),benepanbHoii paboueil MNporpaMmbl BOCIHUTaHUS, C Y4ETOM
pacrpesieI€HHbIX 10 KJIaccaM MPOBEPSAEMBbIX TPEeOOBAaHMM K pe3yibTaTaM OCBOCHUS
OCHOBHO# 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30oBaHUs.

AnreGpa sIBISIETCS OJTHUM U3 OMOPHBIX KYpPCOB OCHOBHOT'O OOIIEro 0Opa3oBaHUs:
oHa oOecrieyrBaeT M3y4YCHHUE APYTUX JAUCIUILUINH, KaK €CTECTBEHHO-HAy4YHOIrO, TaK U
T'YMaHUTAPHOTO IUKJIOB, €€ OCBOEHHE HEOOXOIUMO JIJIsl MPOOJKEHUsI 00pa30BaHUs U B
MOBCETHEBHOW KM3HU. PaszBuTue y o0Oy4alommuXxcsi HAay4YHBIX TMPEJICTABICHUN O
MPOUCXOKACHUN M CYIIHOCTU airedpandeckux abOCTpakiui, Ccrnocode OTpaKeHHs
MaTeMaTHYeCKOM HAyKOW SIBJICHUW M MPOILECCOB B TMPHUPOJEC M OOIIECTBE, POJIU
MaTEeMaTHYE€CKOTO MOJICIMPOBAHUS B HAYYHOM TO3HAHUM U B MPAKTHUKE CIIOCOOCTBYET
dbopMUPOBaHUIO HAYYHOTO MHUPOBO33PEHHS M KAYECTB MBIIIJICHUS, HEOOXOAUMBIX IS
aJlanTaliid B COBpeMEHHOM mudpoBoM obImiecTBe. M3yuenne anreOpsl oOecrieunBaeT
pa3BUTHE yMEHUs HAONIOAaTh, CpPaBHUBAaTh, HAaXOJUTh 3aKOHOMEPHOCTHU, TpeOyer
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBaTh CBOU
JIEUCTBUSL U BBIBOJBI, (opmynupoBaTh yTBepkieHus. OcBoeHHEe Kypca aireOpsl
o0OecreynBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYAIOLUXCS: OHU HCIOJIb3YIOT
JNEAYKTUBHbIE W WHIYKTUBHBIE pPAaCCyXIEHHsA, O0O0O0OIIeHHEe U KOHKPETH3alHUIO,
abctparupoBanve u aHanoruto. OOydeHue anredpe mpeanosiaraeT 3HAYUTEIbHBIH
00BEM CaMOCTOATENHLHON NEeATeNTbHOCTH OOYYaOIIUXCS, MOITOMY CaMOCTOSITEIIbHOE
pelIeHue 3a7a4 SBISETCS peaau3ainnuei 1eITeIbHOCTHOTO MPUHIUNA 00 yIeHHUS.

B crpykType mporpamMmmbl yueOHOTro Kypca «Airedpa» i OCHOBHOTO OOIIEro
o0pa3oBaHHs OCHOBHOE MECTO 3aHHMMAIOT COJIEPKATEIbHO-METOAMYECKUE JIMHHU:
«Yucna W BBIYUCICHHS», «AJNTeOpandyeckue BBIPAXKEHUS», «YPaBHEHUA W
HEpABCHCTBa», «D@yHKumm». Kaxmas u3 3TUX COIEpKaTEIbHO-METOJUYECKUX JIMHUN
pa3BUBAETCS Ha MPOTSHKEHUHM TPEX JIET U3YUYEHHUS Kypca, B3aUMOJIECHCTBYS C JPYTUMH
ero JnuHUAMU. B Xome wusydeHus ydeOHOTO Kypca OOy4YaromuMcs MPUXOIUTCS
JIOTUYECKU PAaCCYXIaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN fA3BIK. B CBs3u C
ATUM B IPOrpaMMy y4eOHOTO Kypca « Anredpay BKIIOYEHBI HEKOTOPBIE OCHOBBI JIOTHUKH,
MPEICTAaBICHHbIE BO BCEX OCHOBHBIX paszfeiax MaTeMaTHYEeCKOTO OOpa3oBaHUS U
CIOCOOCTBYIOLINE OBJIAJICHUIO 00yJaroIIMMUCs OCHOB YHUBEPCAIBHOTO
MareMaTuieckoro si3pika. CoaepxkaTelbHON UM CTPYKTYPHOH OCOOEHHOCTBIO Y4EOHOTO
Kypca «Anre0pay» sIBISIETCS] €0 UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue muHUM «Yucaa U BBIYUCICHUS CIY>KUT OCHOBOM JIJIsl TaJIbHEHIIIEro
M3YUYEHUSI MATEeMaTUKH, CIHOCOOCTBYET Pa3BUTHUIO Y OOYYaIOIIMXCS JIOTMYECKOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHS TOJIb30BAThCS ~ QJIrOpUTMaMU, a TakKxkKe
MPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJisl MOBCEJHEBHOM KU3ZHHU.
Pa3Butre MoHATHS O 4yuclie HA YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs CBSI3aHO C



palMOHAIBLHBIMUA U UPPAIIMOHAIBHBIMU YHUCIaMH, (POPMUpPOBAHHEM MPEACTaBICHUN O
JNEHUCTBUTENBHOM 4YHCIIE. 3aBEPIIEHUE OCBOCHMSI YHUCIOBOM JIMHMM OTHECEHO K
cpeaHemMy o0uieMy o0pa3oBaHUIO.

CopepxaHue ABYX aiareOpanvyeckux JUHUUA — «AJreOpanyeckue BBIPAKEHUS» U
«YpaBHEHHsSI W HEPABEHCTBA» CHOCOOCTBYET (HOPMHUPOBAHUIO Yy OOyYarOMIMXCS
MaTeMaTUYecKOoro amnmapaTta, HEOoOXOJUMMOro [Jisi peIIeHHUs 3a7ad MAaTeMAaTHKH,
CMEXHBIX NPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ady. Ha ypoBHE OCHOBHOIO
oOmero oOpa3oBaHHs Y4eOHBIM Marepuan TpYNIUPYETCS BOKPYT pallMOHAJIbHBIX
BBIpOKEHUM. AnreOpa JEeMOHCTpPUPYET 3HAYEHHUE MATEMAaTUKU KakK sI3bIKa IS
MOCTPOEHUS] MAaTEMAaTUYECKUX MOJIENEH, OMUCaHUs MPOIECCOB U SBJICHUN pearbHOro
mupa. B 3amaum  oOyuyeHuss anreOpe BXOIAT TakkKe JajbHeillliee pa3BUTHE
QITOPUTMUYECKOTO MBIIIICHUS,, HEOOXOIMMOro, B YacCTHOCTH, JUIsI OCBOCHMS Kypca
UH(POPMATHUKH, U OBJaJCHHE HABBIKAMM JEAYKTHUBHBIX paccyxaeHuil. [IpeoOpa3zoBanue
CUMBOJIbHBIX (OpM  cIOCOOCTBYET pa3BUTHIO BOOOPAXKEHMS, CIHOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPYECTRY.

Copepxxanue (QyHKIMOHATBHO-TpadUUYECKON JIMHUM HAIIEJIEHO Ha TMOJydYeHue
oOy4JaromMUMHCS 3HAHUNW O (QYHKIUSAX KaK BaKHEHIeW MaTeMaTUYecKOW MOJeNu s
ONMMCAHMSI W HCCIEOBaHUS Pa3HOOOpA3HBIX NPOLECCOB M SBJICHUH B NPUPONE H
oOmectBe. M3yuenne marepuana CrocOOCTBYET Pa3BUTHIO y OOYYalOIIUXCS YMEHHS
UCIIOJIb30BaTh Pa3JIMYHbIE BHIPA3UTENbHBIE CPEJICTBA SI3bIKAa MAaTEMATHUKU — CJIIOBECHBIE,
CUMBOJIMYECKHE, TpaduuecKkue, BHOCUT BKJIaa B (GOPMHUPOBAHKE MPEACTABICHHUMN O pOJIH
MaTEMaTUKU B PA3BUTHU IIUBUIIN3ALIUU U KYIBTYPHI.

CornacHo y4yeOHOMY IJIaHy B 7-9 Kkilaccax u3y4yaeTcs yuyeOHbIH Kypc «Airedpay,
KOTOPBIM BKJIIOYAET CIIEAYIONIME OCHOBHBIE pasjienibl coaepxkaHus: «Yucma
BBIUUCIICHUS», «Anredpandeckiue BbIpaKeHHUs», «YPaBHEHHS U HEPABEHCTBAY,
«DyHKIHAWY.

Ha m3ydenue yuebHoro xypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce — 102
yaca (3 yaca B Hejneno), B 8 kiacce — 102 ygaca (3 gaca B Heaento), B 9 kimacce — 102
yaca (3 yaca B HEJIEIIO).



COIEPKAHUE OBYYEHUA
7 KIIACC

Yucaa v BbIYMCICHUSA

Hpo6u 0OBIKHOBEHHBIE U JECATUYHbIE, IEPEX0] OT OAHOU (HOPMBI 3amKCcH Jpodei
K apyroi. IloHsTHEe palMOHAIBHOIO 4YHMCJA, 3alUCh, CPAaBHEHUE, YHOPAIOYMBAHUE
pallMOHATIBHBIX 4YHuceld. ApudMETHYECKHE JEUCTBUS C pPAlMOHAIBHBIMU YHCIAMH.
Pemenue 3a1a4 U3 peaibHON NPAaKTUKU HA YacTH, Ha JPpOOH.

CremneHb ¢ HaTypaJibHbIM TOKa3zaTelieM: OIpelaesieHue, MnpeoOpa3oBaHUe
BBIPQKEHUU HA OCHOBE OIpEENICHMs], 3aluch OONbIIKUX yucend. [IponeHTsl, 3amnuch
OPOLEHTOB B BHUJIe ApoOM M ApoOM B BHJE MPOIEHTOB. TpH OCHOBHBIE 3aJaud Ha
IPOLICHTBI, pEHIEHUE 3a7a4 U3 PEaTbHON MPAKTUKH.

[IpruMeHeHne MpU3HAKOB JEIMMOCTH, PA3JI0KEHUE HAa MHOXKHUTEIM HATypaJbHBIX
YHUCEN.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE MpsMasi U 00paTHasi NPONOPLUUOHAIBHOCTH.

AJireOpanyecKue BbIpasKeHHU s

IlepeMeHHBIE, YHMCIOBOE 3HAYEHUE BBIPAKEHUS C NEpPEeMEHHOM. JlomycTumble
3Ha4YeHUsI MepeMeHHbIX. [IpefncTaBieHre 3aBUCMMOCTH MEXKAY BEIWYMHAMU B BUJIE
dbopmynel. Beraucnenuss no ¢opmymnam. IlpeoOpazoBanue OyKBEHHBIX BBIPAKCHHIM,
TOXXJICCTBEHHO PaBHBIC BhIPAKCHUS, IIpaBUJia MIPeoOpa30BaHUsI CYMM U MPOU3BEACHUN,
IpaBUJIa PACKPBITHS CKOOOK U MPUBEJEHUS MMOAOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYypaJbHBIM ITOKA3aTEIIEM.

OpHowrteHnsl W MHOrowieHbl. CrteneHb MHorowieHa. ClioKeHue, BBIYUTAHUE,
YMHOKEHUE MHOTOYJIEHOB. DOpMYJIbl COKPAIIEHHOTO YMHOKEHHMS: KBaApaT CyMMbI U
KBaapar paszHocTu. Dopmysia pa3HOCTH KBaJapaToB. Pa3iokeHne MHOrOYJIEHOB Ha
MHOHUTEIH.

YpaBHeHUs1 1 HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHMs, TIpaBWiIa MpeoOpa3oBaHWs ypaBHEHHS,
PaBHOCHUJIBHOCTh YPaBHEHUM.

JluHeliHOE YypaBHEHHE C OJHOM IIEPEMEHHOW, YHCJIO KOPHEW JIMHEWHOTO
YpaBHEHHUSI, pELICHUE JUHEWHbIX ypaBHeHUM. CocCTaBlieHHE YpPaBHEHHI MO YCIOBHIO
3a7a4u. Pelienue TeKCTOBBIX 3a4a4 C IIOMOLIBI0 YPABHEHUMN.

JluneitHoe ypaBHEHHE C JBYMs TMEpEeMEHHBIMH U ero rpaduk. Cucrema IBYX
JMHEWHBIX YPaBHEHH ¢ IByMs NMepeMEeHHbIMU. Pellienne cucteM ypaBHEHUN criocoOOM
MOACTaHOBKHU. [[puMepsl peleHus: TEKCTOBBIX 3a7a4 ¢ IOMOIIBI CUCTEM YPAaBHEHHUM.

DyHKUUMN

Koopaunata Toukn Ha mnpsmou. UucnoBble NpOMEXYyTKH. PaccrosHue Mexnay
JBYMsI TOUKaMHU KOOPAWHATHOMN MPSMOM.

[IpssmoyronbHas cuctema koopauHat, ocu Ox u Oy. AdGcuucca U opauHaTa TOYKH
Ha KOOPJAMHATHOW TIOCKOCTH. [Ipumepsl rpadukoB, 3amaHHbX (opmynamu. UteHue
rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue dynkumu. ['paduk ¢pynkiuu. CoiicTBa
yukuuit. Jluneiinas Qyuxuwms, e€ rpaduk. I'padux dynknun y = |x|. Tpaduueckoe
pELICHUE TUHEUHBIX YPABHEHHUM U CUCTEM JIMHEUHBIX YPaBHECHUI.

8 KIIACC



Yucia v BbIYUCTICHUS

KBaapatueiii kopeHb u3 uucna. [loHsTue 00 uWppalMOHATIBHOM YHUCIE.
JlecaTuunble NPUOIMAKEHUS UPPALMOHAIBHBIX uucell. CBoHCTBa apupMETHUYECKUX
KBaJpaTHBIX KOPHEH M WX MPUMEHEHHE K MPeoOpa3OBaHUIO YHUCIIOBBIX BBIpAXXCHUU U
BBIYUCIICHUSAM. J[€HCTBUTEIILHBIC YKCIIA.

CreneHb C UenbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHapTHAs 3allUCh YUCIIA.

AJire0pandecKkue BbIPaKeHUA

KBagpaTHslil TpEXUJIEH, pa310KEHUE KBAAPATHOIO TPEXUIEHA HA MHOXKHUTEIH.

Anre6panueckas 1poOb. OCHOBHOE CBOMCTBO anredpandeckoil Apoou. Croxenue,
BBIUMTAaHUE, YMHOXEHUE, JejleHue anreOpanueckux Jpodeil.  PanuoHanbHbIe
BBIPKEHUS U UX ITpeoOpa3oBaHue.

YpaBHeHUs] M1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, gopMmysna KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema
Buera. Pemienue ypaBHEeHHH, CBOIAIIMXCS K JIMHEWHBIM M KBaApaTHbIM. [Ipocreimue
JTPOOHO-PAITMOHAIBLHBIC YPABHEHUS.

I'paduueckas uHTEpHpeTanuisi ypaBHEHUH C JBYMS TEPEMEHHBIMH W CHCTEM
JMHEMHBIX YpaBHEHUM C JBYMsI TEepeMEHHbIMU. [IpuMepbl pelieHus CucTeM
HEJIMHEMHBIX YPaBHEHUH C IByMSs IEPEMEHHBIMM.

Perienrie TeKCTOBBIX 3aj1a4 anreOpandyeckuM CrocoooMm.

HuciioBele HEpaBEHCTBA M HUX CBOMCTBA. HepaBEeHCTBO ¢ OIHOW NEPEMEHHOM.
PaBHOCHIIBHOCTH HEPaBEHCTB. JIMHEHBIE HEPABEHCTBA C OJHOUN nepeMeHHON. CUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

DOyHKUUHA

[lonstue ¢ynknuu. O6MacTh OMpeNeNeHUss U MHOXKECTBO 3HAUYCHUU (DYHKIIHH.
Crnioco0sI 3aanust GyHKIIHM.

I'paduk ¢pyaknun. Urenue cBoiicTB (pyHKIuu 1o e€ rpaduky. [Ipumepsl rpadukon
(GYHKIUH, OTpakaloUIUX pealbHbIE MPOIIECCHI.

OYHKIMY, ONHCHIBAIOIIME TPSIMYI0 U  OOpaTHyl0O MPONOPIUOHAIBHBIC
3aBUCUMOCTH, UX Tpaduku. OyHKIuu y = x2, y = x3, y = x, y=|x|. T'paduueckoe
pElIEHUE YPABHEHUM U CUCTEM YPABHCHUU.

9 KJIACC

Yucsa 1 BBIYUCICHUSA

PanyonanbHble 4mMCla, HMpPpPALMOHAJIBHBIE YKCIIA, KOHEUYHbIE U OECKOHEYHBIE
JeCATUYHBIE TPOOH. MHOXKECTBO JEHCTBUTEIBHBIX YHCEN, JCHCTBUTEIBHBIC YMCIIa KaK
OCCKOHEYHBIE JECATHYHBIE aApoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHUE MEKIY
MHOKECTBOM JIEMCTBUTENBHBIX YUCEII U KOOPIMHATHOM MPSAMOM.

CpaBHeHue  JEWUCTBUTENBHBIX  4HCEN,  apuMeTHyeckue  JACHCTBUA  C
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

Pa3zMepbl 0OBEKTOB OKpYXKAalolIero MHpA, JJIUTEIBHOCTh IMPOLIECCOB B
OKPYKaFOIIEM MUDE.

[Tpubnux€HHOE 3HAYEHUE BEIUYMHBI, TOYHOCTH NpuOMmKeHus. OKpyrieHue
yucell. [Ipuknika u OueHkKa pe3yabTaToB BbIYACICHUH.

YpaBHeHUS U HEPABEHCTBA



JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUM, CBOASAIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHMI, CBOASIIMXCS K KBaJApPATHBIM.
buxBanpatHoe ypaBHeHue. Ilpumepbl pelieHus ypaBHEHUM TpPEeTbEU U YETBEPTOU
CTENEHEN Pa3I0KEHUEM HA MHOKUTENU.

Pemenue apoOHO-palMOHANIBHBIX YpaBHEHMH. PelleHne TEKCTOBBIX 3ajad
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMs MEepeMEeHHbIMU M ero rpaduk. PemieHue cuctem aByX
JIMHEMHBIX YpaBHEHUN C JIBYMs IIEpEMEHHbIMHU. PelieHue cucreM IByX YpaBHEHH,
OJIHO U3 KOTOpBIX JIMHEWHOe, a Jpyroe — BTOpod creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMHU.

Periennie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenune nuHENMHBIX HEPABEHCTB C OJHOM MNEpPEMEHHOW. PemieHue cucrem
JMHENHBIX HEPABEHCTB ¢ OAHOI nepemeHHoi. KBanpaTHbie HepaBeHcTBa. ['paduueckas
VHTEpIIpeTalysi HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMs [IEPEMEHHBIMU.

DyHKUUHA

KBagpatnuynas ¢ynkuus, e€ rpapuk u cBoictBa. [lapabona, KoopAMHATHI
BEPIIMHBI TapadoJIbl, 0OCb CHMMETPUHU MapadOoJIbL.

Ipadukn pynxumit: y = kx, y=kx + b, y = k/x, y =x3, y =Vx, y = |x| , u ux
CBOWCTBA.

YucJioBbIE IOCTE10BATEIBHOCTH H MPOrPecCUH

[loHsiTHE  YMCIOBOM  TOCIENOBATEIBHOCTH. 3aJaHUE  IIOCJIEI0BATEIbHOCTH
peKyppeHTHO# dhopmyIioi u GOpMYIIOi n-To YjeHa.

Apudmernueckass u reomerpuueckass nporpeccur. dopmynbl n-ro  uneHa
apu(MeTn4ecKol U TeOMETPUUYECKON MTPOrpecCcuid, CyMMBbI NIEPBBIX 71 UJIEHOB.

N300paxxeHne 4aeHoB apu(METHYECKON U T€OMETPUUYECKON IPOTrpeccuil ToukaMu
Ha KOOPAWHATHOM TIUIOCKOCTU. JIMHEMHBIH W HSKCMOHEHUHAIbHBIA pocT. CloXkKHBIE
IIPOLICHTBI.



INIJIAHUPYEMBIE PE3YJIBTATDI OCBOEHMUA INPOI'PAMMBI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOEHHUS NpPOrpaMMbl Y4eOHOro Kypca «Airedpar»
XapaKTepU3yroTCs:

1) naTpnoTHYeckoe BOCIUTAHME:

MPOSBICHUEM HMHTEpeca K MPOLUIOMY M HACTOSILIEMY POCCHUMCKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHHMSIM POCCHUHCKHX MaT€MaTUKOB U POCCHUUCKOU
MaTEMaTUYECKOM IIKOJIbI, K HCIOJBb30BAHUIO ATHUX JOCTUKEHUN B JPYrUX HAyKax U
NPUKIAIHBIX cPepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHHUIO 00S3aHHOCTEN Ipak/laHiHA U pealn3alyu ero npas,
Ope/ICTaBIEHHEM O MAaTEeMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYp, SBJCHHUH, NpoLEayp TpaxaaHckoro oOmiecTsa (Hampumep, BbIOOpHI,
OMpOCHI), TOTOBHOCTHIO K OOCYXIEHHMIO DJTHUYECKHX MpoOJeM, CBSI3aHHBIX C
NPAKTUYECKUM MPUMEHEHHEM JTOCTHKEHUM HAyKH, OCO3HAHHWEM Ba)XKHOCTU MOPAIBHO-
ATUYECKUX MPUHIIUIIOB B JEATEIHHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAHOBKOM HAa AaKTHUBHOE Yy4YacTHE B PEUIEHWHM MPAKTUYECKUX 3a1ay
MaTeMaTHYE€CKON  HANpaBJIECHHOCTH, OCO3HAHUEM  BaXHOCTH  MaTEMaTUYECKOrO
oOpa3oBaHHs Ha MPOTSKEHUU BCEW SKU3HU IS YCIEHNIHOW mpodeccuoHaIbHOM
JESTENbHOCTA W Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HaHHBIM BBIOOPOM U
NOCTPOCHUEM HWHIUBUIYAIbHOU TPAGKTOPUU OOpa30BaHUS M KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CIIOCOOHOCTBIO K OMOILIMOHATBHOMY M 3CTETHMYECKOMY  BOCIPHITHIO
MaTEMaTUYECKUX OOBEKTOB, 3ajad, peHIeHUi, pacCyKIeHUW, YMEHUIO BUJETh
MaTEeMaTHYECKNE 3aKOHOMEPHOCTU B HCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuel B  JCATEIIBHOCTH HA  COBPEMEHHYIO CHCTEMY  HAay4dHBIX
IIPEICTABICHN OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTHs 4YEJIOBEKAa, NPUPOABI U
oOmiecTBa, TIOHMMAHMEM MAaT€MaTH4YEeCKOM HAyKd KakK cQepbl 4YeJ0BEUeCKOM
NEATENbHOCTH, 3TAOB €€ pPa3BUTHSA W 3HAYMMOCTH JUIS PA3BUTHSA LMBWIN3ALNH,
OBJIAJICHUEM SI3BIKOM MaTEMaTUKA M MaTeMaTU4YeCKOM KyJIbTypOHM Kak CpeICTBOM
MIO3HAHUS MHUpa, OBJIAJAECHHEM [MPOCTEUINMMU HaBBIKAMU  MCCIIEOBATEIbCKON
NEeSATENbHOCTH;

6) ¢usnueckoe BocnMTaHHME, (OpPMUPOBAHHE KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO PUMEHATh MaTEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOErO 310POBbS,
BEJICHUSI 3JI0pOBOr0 00pasza >XKW3HHU (30pOBOE INMUTAaHUE, COAJAHCUPOBAHHBIA PEXHUM
3aHSATUW W OTIbIXa, peryispHas ¢unyeckass aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO



HaBbIKa pedIeKCUH, MTPU3HAHUEM CBOETO IpaBa Ha OIMMOKY M TaKOTO K€ MpaBa Jpyroro
YeJI0BeKa;

7) 3K0JI0ruH4ecKoe BOCIIUTAHHUE:

OpUEHTAIlME HAa NMPUMEHEHHE MAaTeMaTUYECKUX 3HAHUMW /IS pelleHus 3aaad B
00JIacTU COXPAHHOCTH OKPYKAIOIIEeW Cpelibl, MIIAHUPOBAHUS MOCTYIKOB M OLIEHKH HUX
BO3MOXKHBIX TIOCJEACTBUM ISl OKPYXaIOIIeH Cpelbl, OCO3HAaHWEM TIJ100abHOTO
XapaKTepa HKOJOTUUECKUX MPOoOIeM U MyTel UX PEIICHHUS;

8) amanTanua K M3MEHSIIOMIUMCSl YCJOBHSIM COUMAJIBLHOW M TPUPOAHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBUSAX HEOMPEACIEHHOCTH, MOBBIIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYI0 ACSTEIbHOCTh, B TOM YHUCJIE YMEHHE
YUHUTBCSl Y APYTUX JIOJEH, IprHoOpeTaTh B COBMECTHOM JIESATEILHOCTH HOBBIC 3HAHUS,
HABBIKM ¥ KOMIICTCHIIUU U3 OIbITA JPYTHUX;

HE0OXOAMMOCTHIO B (hOPMUPOBAHUN HOBBIX 3HAHUM, B TOM Uuciie (OPMYITUPOBATH
U7Ieu, TIOHATHUS, TUTIOTE3bl 00 00BEKTaX U SBJICHHUSAX, B TOM YHCJIE€ PaHEE€ HEU3BECTHBIX,
0CO3HaBaTh JME(PUIUTHI COOCTBEHHBIX 3HAHUM W KOMIIETCHTHOCTEH, TJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BbI3OB, TpEOYIOMIUNA KOHTPMEDP, KOPPEKTUPOBATh MPUHUMAEMBIS
pemieHus W JedcTBHs, (OPMYJIUpPOBAaTH M OIEHWBATh PHUCKH U  TOCJECACTBUS,
(bopMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIe yHUBEpPCAJIbHbIE Yy4eOHbIe JeiicTBUS

ba3oBble jornueckue AecTBUA:

e BBIBISITH M XapaKTEPHU30BaTh CYIICCTBCHHBIC NPU3HAKHM MaTEMAaTHYECKUX
OOBEKTOB, TIOHATHH, OTHONICHWA MEXIy MOHITHAMH, (OPMYIUPOBATH
ONpe/eNICHUs]  TIOHATHH, yCTaHABIMBATh  CYIICCTBCHHBIH  TPU3HAK
KJaccu(pUKaIlMi, OCHOBAaHUS IS OOOOIIEHWs] W CpPaBHEHHS, KPUTCPHUU
IPOBOJIMMOTO aHAJIN3a;

e BOCIIPUHUMATS, (bopmMyIUpOBaTH 151 peoOpa3oBLIBATh CYXJICHUS:
yTBEPAUTEIbHBIE W OTpUIATEIbHbIE, €IMHUYHbIC, YAaCTHbIE U OOIIHUE,
YCJIIOBHBIE;

e BBUIBJISTH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MPOTUBOPEUHS B
dakTax, MaHHBIX, HAOMIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUH s
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEUNH;

e JI€NaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX U
VHJYKTUBHBIX YMO3AKJIOUYEHUH, YMO3aKIIOUEHNUN 110 AaHAJIOTHH;

e paszbupaTh IOKa3aTEIbCTBA MATEMATHYECKUX YTBEPKICHUU (TpSIMBIE M OT
MPOTUBHOI0), MPOBOJUTH CAMOCTOSITEJIbHO HECIOKHBIE JOKa3aTeIbCTBA
MaTeMaTU4ecKuX (paKTOB, BHICTpPAUBATh APTYMEHTALUIO, TPUBOAUTH MPUMEPbI
1 KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;



BbIOMpaTh CcHoco0 pemeHus ydeOHOM 3agauv  (CpaBHUBAaTh HECKOJIBKO
BapUaHTOB pEIIECHHsA, BbIOMpaTh HaubOojee MOAXOMSAMMA C  y4€TOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarebCKue 1eHCTBUA:

HCIIOJIB30BaTh BOIPOCHl KaK MCCIEJOBATEIbCKUNA HMHCTPYMEHT MO3HAHUA,
GopMynHpoBaTh  BONPOCH, (DUKCUPYIOIIKE MPOTHBOpEUYHE, MpodieMy,
CaMOCTOSITEJILHO YCTaHABIMBATh UCKOMOE W JIaHHOE, (POPMUPOBATH T'MIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

OPOBOAUTH MO  CaMOCTOSITEIBHO  COCTaBICHHOMY IUIaHYy  HECJIOKHBIN
HKCIEPUMEHT, HEOOJIBLIOE HCCIIEI0OBAaHUE [0 YCTAaHOBJIEHUIO OCOOEHHOCTEM
MaTEMAaTUYECKOTO 00BEKTA, 3aBUCUMOCTEN 0OBEKTOB MEXKY COOO;
CaMOCTOATENBHO (OpMynHUpOBaTh 0O0OOIIEHUS M BBIBOJABI IO pe3yjbTaTaMm
NpOBEAEHHOTO HAOIIOAECHUSA, MCCIEJOBAHMs, OLIEHUBAaTh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BIBOJOB U 0000IIEHU;

OPOrHO3MPOBATH BO3MOXHOE pPa3BUTHE TIpoOLECcca, a TakKe BBIJBUraTh
IPENOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmeii:

BBISIBIIATH  HEJAOCTATOYHOCTh W M30BITOYHOCTh HWH(OpMAIUH, JTaHHBIX,
HEOOXOAUMBIX JIJIsI PEIICHUS 3aa4H;

BLIOMpATh, AHAJIM3UPOBATh, CHUCTEMATH3UPOBATH U  HHTEPIPETHUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IpeICTaBICHNUS;

BbIOMpaTh opMy MpeAcTaBiIeHHs] HH(DOPMAIIMK U WLTIOCTPUPOBATH pelIacMbie
3aJlayu CXeMaMH, MarpaMMamMu, MHOU TpaduKoil 1 UX KOMOUHAIIUSIMU;
OLICHMBATh HAAEKHOCTh HWHGOPMAIMM 10 KPUTEPHUSM, MPEII0KEHHBIM
y4uTesaeM Wik cPopMyIUPOBAHHBIM CAMOCTOSTEIBHO.

KommyHuKkaTHBHBIE YHUBeEPCcaIbHbIe YUeOHbIe 1elCTBUS:

BOCIIPUHUMATh U (POPMYIHPOBATH CYXKICHHUS B COOTBETCTBUHU C YCIOBUSAMH U
HEeJISIMU OOIIIEHHUs, SICHO, TOYHO, TPaMOTHO BBIpa)XKaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U MUCHhMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 10 XOAY PEIICHUs 3a7auu,
KOMMEHTHUPOBATh MOJTYYECHHBIN Pe3yJIbTaT;

B XoJie OOCYXIIeHHS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOUW TEMBI,
npoOJIeMbl, pemaeMoil 3aladuu, BBHICKA3bIBATh HJICH, HAICJICHHBIE Ha MOWCK
pEelIeHUs, COMOCTABIATh CBOM CYXKJIECHHS C CYKICHHUSIMHU IPYTUX YYaCTHHKOB
uanora, 0OHapyKUBaTh Pa3jINdKMe U CXOJICTBO MO3UIINI, B KOPPEKTHOH (hopme
dbopMynHpoOBaTH Pa3HOTIIACHS, CBOM BO3PAKEHUS;

OPEACTaBIATh PE3yJIbTaThl PEIICHUS 3aJadyd, SKCIEPUMEHTA, WCCIEIOBaHMUS,
MPOEKTa, CaMOCTOATEIHLHO BHIOMPATh (OpMAaT BHICTYIUICHUS C y4E€TOM 3aaad
MIpE3eHTAIMU U OCOOCHHOCTEN ayIuTOPUH;

MOHMMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHONW M WHIWBUAYaJIbHOU
paboTHI P pelIeHn: Y4eOHBIX MAaTEeMAaTHUECKHX 3a/1a4;

OpUHUMATh 1€Jlb COBMECTHOM JEATENbHOCTH, IJIAHUPOBATh OPraHU3aLUI0
COBMECTHOU pabOThI, pacrpeaessTh BUIbl padoT, JOroBapUBaTLCA, 00CYKIATh
MPOIIECC M PE3yIbTaT paboThI, 00001IaTh MHEHUSI HECKOIBKHUX JIFOJICH;



e Y4acTBOBaTh B IpynmnoBbIX (hopmax paboThl (0OCYXKIeHUS, 0OOMEH MHEHUSIMHU,
MO3rOBbI€ IITYpPMbl M JIPYTU€), BBIIOJHITH CBOIO YacTh paboOThl U
KOOPJIMHUPOBATh CBOU ACHCTBUS C JPYITMMHU 4J€HAMU KOMAaHJbl, OLEHUBATH
KauecTBO  CBOEro  BKJIaJa B  OOWMIA  TOPOAYKT MO  KPUTEPHSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHS.

PerynsiTuBHBbIe yHHBepcaJbHbIe YUeOHbIe AeiicTBUS
Camoopranusanus:

e CAMOCTOSITEIBHO COCTaBJISTH IUIAH, QJITOPUTM pelIeHHs 3aaaud (WIH €ro
4acTh), BBIOMpaATh CMOCOO pelieHus C Y4€TOM HUMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBATh U KOPPEKTUPOBATH BapUAHTHI
pelieHui ¢ yaéToM HOBOM MH(OPMAIIUU.

CaMOKOHTPOJIb, IMOUMOHAIBHBII HHTEJJIEKT:

e BIIAJIETh CMOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJII MpOLEcca U pe3ylibTara
pelIeHus] MaTeMaTH4eCKOM 3a/1auu;

e TMpPEABUAECTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NpPH PEIICHUM 3aJlayM,
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTb HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIIEHMBATb COOTBETCTBHE pe3yibTaTa JEATEIbHOCTH IOCTaBICHHOW LETU U
YCIOBUSAM, OOBSICHATh NPUUMHBI JIOCTHKEHUS WIM HEIOCTUKEHUS e,
HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

IHPEAMETHBIE PE3YJIBTATbBI

K xoniy oOydenus B 7 kjacce oOyJaroniuiicss MOIyYUT CIEeAYIOUUE MPEAMETHBIC
PE3YIABTATHI:

Yuciia 1 BBIYUCTCHUSA

BrimonHsaTh, coueTasi yCTHBIE U MMCbMEHHBIE TPUEMBI, apudMeTUYECKUe ACHCTBUS
C pallMOHAIbHBIMU YHCIIAMHU.

HaxoauTe 3Ha4Y€HMS] YUCTOBBIX BBIPAXKEHH M, TPUMEHSITH pa3HOOOpa3HbIe CIIOCOOBI
U MPUEMBI BBIYMCIICHUS 3HAYEHUN NPOOHBIX BBIPAKEHUMN, COMEPIKAIINUX OOBIKHOBECHHBIE
U JICCATUYHBIE APOOH.

[lepexoauTs OT OgHON (QOpPMBI 3amucu 4YHWceNl K Apyrod (mpeoOpa3oBHIBATH
JECATUYHYIO Ip0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OCCKOHEUHYIO JICCITUIHYIO APOOB).

CpaBHUBAThH U YIIOPSAJOUYUBATH PAllMOHAJILHBIC YUCIIA.

OKpyrJISTh YHCIa.

BbINONHATh NMPUKUAKY M OLEHKY pe3yjbTaTa BBIYUCICHUM, OLICHKY 3HAaY€HUM
YUCJIOBBIX BBIPAKCHUI. BBIMONHATH AEUCTBUA CO CTENEHAMH C HATypalbHbIMU
MOKa3aTEISIMH.

[IpuMeHsAT, TPU3HAKKA JEIUMOCTH, PA3JIO0KEHHE Ha MHOXHUTENIH HATypaIbHBIX
qyuCen.

Pemlatb nmpakTUKO-OPUEHTUPOBAHHBIE 3a/laud, CBSI3aHHbIE C OTHOLIEHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTbIO  BEJIWYMH, MPOLIEHTAMHU, HWHTEPIPETUPOBATDH
pe3yabTaThl peuieHus 3aJady ¢ y4€TOM OrpaHUYEHMI, CBSI3aHHBIX CO CBOWCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.



AJireOpanyecKne BbIpasKeHU s

Hcnonws3oBaTh anrebpanyeckyr0 TEPMUHOJIOTHUIO M CUMBOJIUKY, MPUMEHSTH €€ B
MpoLIeCcCe OCBOEHUS yUeOHOro MaTepuara.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKEHHN TMpPU 3aJaHHBIX 3HAUYCHHSIX
MEPEMEHHBIX.

BoinonHsaTh npeoOpa3zoBaHus 1I€JIOTO0 BBIPAKEHHS B MHOTOWIEH MNPUBEICHUEM
MOAOOHBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.

BrINomHATh yMHOKEHUE OJTHOWICHA Ha MHOTOUYJIEH M MHOTOYJIEHa HA MHOTOWIECH,
MPUMEHSITH (HOPMYJIBI KBaJpaTa CyMMBbI U KBajipaTa pa3HOCTH.

OcyiecTBISATh Pa3IoKEHNE MHOTOWICHOB HA MHOXHUTEHU C TIOMOIIIBIO BRIHECEHUS
3a CKOOKHM OOIIEro MHOXMWTEIS, TPYNIMUPOBKU ClIaraeMbiX, MpPUMEHEHUs! (Hopmyl
COKpAILIEHHOIO YMHOKECHHS.

[IpumensTh npeoOpa3oBaHUs MHOTOWICHOB JIJIsi PEIICHUS Pa3IMYHBIX 3aJad U3
MaTEeMaTHKH, CMEXKHBIX TIPEJAMETOB, U3 PEaTbHON MPAKTUKHU.

Hcnonw3oBaTh CBOWMCTBA CTEMEHEW C HATypajdbHBIMU TOKa3aTeIsIMUA IS
npeoOpa3oBaHuUs BEIPAKCHUIM.

YpaBHEHUsS ¥ HEPABEHCTBA

Pemate nuHelHBIE ypaBHEHHS C OJHOW MEPEMEHHOM, TPUMEHSsS IpaBHIia
nepexojia OT UCXOJHOTO ypaBHEHUsI K paBHOCWIbBHOMY eMy. [IpoBepsTh, sSBISETCS Jn
YHUCJI0O KOPHEM yYpaBHEHHUSI.

[IpumensTr rpaguueckue METOAbl NMPU PEHICHUH JIMHEWHBIX ypPaBHEHHH U X
CUCTEM.

[TonOupaTh npuMepsl Map YKUCel, SBISIOUIUXCS PEIIeHUEM JTUHEHHOTO YpaBHEHUS
C ABYMSI IIEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHON IUIOCKOCTH TpadUK JTUHEHHOTO YpaBHEHHUS C JIBYMs
NepPEeMEHHBIMHU, MOJIb3YSICh TPAdUKOM, IPUBOAUTH MPUMEPHI PELICHUSI YPaBHEHUS.

Pemate cucTemMbl ABYX JUMHEWHBIX YpaBHEHUU C JIByMsI NEPEMEHHBIMU, B TOM
quce rpaguiecky.

CocTaBiTh M pelIaTh JIUHEWHOE YPABHEHUE WM CUCTEMY JIMHEWHBIX YpaBHEHUM
0 YCIOBUIO 3a/1aud, HHTEPIPETHUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJayu
MOJIYYEHHBIN PE3YIIbTAT.

DOyHKUUA

N3obpaxkxaTh Ha KOOPAMHATHOM NPSMOM TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, MHTEpPBAJIbI, 3alHChIBATh YUCJIOBBIE MPOMEXKYTKH Ha
anreOpanyecKoM SI3bIKE.

OTMeuaTh B KOOPAMHATHOM IUIOCKOCTM TOYKM MO 3aJaHHBIM KOOpAMHATaM,
CTpouTh Tpaduku TMHEHHBIX QyHKIUN. CTpouTh rpaduk QPyHKINHN y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (PYHKIIUNA U3BECTHBIC 3aBUCUMOCTH MEXKJy BETHIMHAMU:
CKOPOCTb, BpEMsl, pacCTOSHHUE, 1I€HA, KOJIUYECTBO, CTOMMOCTb, MPOU3BOAUTEIHHOCTD,
BpeMsi, 00bEM palbOTHI.

HaxonuTe 3HaueHne GpyHKIHH MO 3HAYEHUIO €€ apTryMEeHTa.

[lonumare rpaduueckuii cmoco® MpeacTaBieHUs] U aHaidu3a uH)opManuu,
U3BJIEKaTh U UHTEPIPETUPOBATH UHPOPMALUIO U3 TpadUKOB peajbHbIX MPOLIECCOB U
3aBUCHMOCTEM.



K koHiy oOyuenusi B 8 kiiacce o0yqaronuics MOJIyyuT CAEAYIONME TPEeIMETHBIC
PE3yIbTaTHI:

Yucaa v BbIYMCICHUS

Hcnonb3oBaTh HaYadbHbIE NMPEACTABICHUS O MHOXECTBE JCUCTBUTEIBHBIX YHCET
JUISL CPaBHEHMS, OKPYTJEHUS M BBIYUCICHUMN, M300pa)kaTh JIEUCTBUTEIbHBIC YHCIIA
TOYKaMHU Ha KOOPIMHATHOU IPSIMOM.

[IpumensTs moOHATHE apU(DMETHYECKOTO0  KBAJAPATHOTO KOPHSA, HAXOJUTh
KBaJpaTHbIE KOPHM, WCHOJB3ys TPU HEOOXOAUMOCTH KAaJbKYJSTOpP, BBITIOJHATH
npeoOpa3oBaHus BBIPAXKEHUM, COACPKAIMMX KBaJApPAaTHbIE KOPHU, UCIIOIb3Ysl CBOMCTBA
KOpHEM.

Ncnons3oBaTh 3anucu OOMBIIUX U MAJIBIX YHCEN C TIOMOIIBIO IECITUYHBIX TPOOeii
u creneHei yncia 10.

AJireOpanyecKue BbIpasKeHHU s

[IpyuMeHAT,  MOHSTHE  CTENEHM C  LEJbIM  [IOKa3aTeJeM,  BBIOIHATH
npeoOpa3zoBaHus BEIPAKEHUN, COACPKAIIMX CTENEHU C LEJbIM MTOKa3aTeIEM.

BrINOHATE TOXJIECTBEHHBIE MpeoOpa3oBaHUs PAIMOHAIBHBIX BBIPAXKCHUN Ha
OCHOBE TIPaBUJI JCHCTBHUM HAJl MHOTOWICHAMHU U aJIreOpandecKUMM JAPOOSIMH.

PackianpiBaTh KBaJIpaTHBIN TPEXWICH HA MHOKHUTEIH.

[IpumensTs mpeoOpazoBaHUs BBIPpAXKCHUN JUIS pPELICHUs] Pa3JIMUHBIX 3a7a4 W3
MAaTeMaTUKH, CMEXHBIX TPEIMETOB, U3 pealbHON MPAKTUKHU.

YpaBHeHUs1 1 HEPABEHCTBA

Pemate nuHeliHble, KBaJpaTHbIE YPaBHEHHS U PALUOHAIbHBIE YpaBHEHUS,
CBOZSILIMECS K HUM, CUCTEMBI IByX YPAaBHEHUMU C IBYMsI IEPEMEHHBIMU.

[IpoBOAUTE MpoOCTEHIINE UCCIEN0BAHUS YPABHEHUI U CUCTEM YpPaBHEHHil, B TOM
quclie ¢ NpUMEHEHHEeM rpaduyecKux TMpeacTaBiIeHuil (ycTaHAaBIUBATh, UMEET JIH
YpaBHEHHUE WM CUCTEMA YPAaBHEHUN PEUIECHHUS, €CIIM UMEET, TO CKOJIBKO, ¥ IIpOYEE).

[Tepexonuth OT cioBecHON GOPMYIHPOBKHU 33/1aud K €€ anreOpandeckoil Moaenu
C MOMOIIBIO COCTABJICHUSI YPAaBHEHUS! WJIM CUCTEMbl YPAaBHEHHI, HHTEPIPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 33J]a4H MOJIYYEHHBIN PE3YIIbTAT.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB JJISI CPABHEHUS, OLEHKH, PEIIATh
JUHEWHBIC HEPABEHCTBA C OJHON IMEPEeMEHHOM W MX CHCTEMBI, JaBaTh rpadHUecKyIo
WJUTIOCTPALMIO MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUA

[lorumaTe W WCHONB30BaTh (YHKIUOHATIBHBIC TOHATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O0O3HAUEHUs), OMNpPENeNsATh 3HaueHWe GQYHKIMH TI0 3HAYCHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PYHKINU 10 €€ rpaduKy.

Ctpouts rpaduku dIeMEeHTapHBIX QYHKIIUNA BUJIA:

y=kix,y=x2,y=x3,y=[x, y= X, ONHCHIBATH CBOMCTBA YHCIOBOI byHKIMU
o e€ rpaduky.

K koHiy oOyuenust B 9 kjiacce o0ydaronuics MOIyYuT CIEAYIOUMUE IPEeIMETHBIE
pe3yJIbTaTHI:

Ymucia v BBIYUCICHUSA

CpaBHUBATH U YIOPSIOUYUBATH PALMOHATIBHBIE U UPPALIMOHATBHBIE YHCIIA.



Boinonusate apudmeTnueckue ACHUCTBUS C PAMOHAIBHBIMM YHUCJIaMU, coueTas
YCTHBIE W TIMCbMEHHBIE MPUEMBI, BBINOJHATH BBIYMCICHUS C HUPPALUOHAIBHBIMU
YUCIIaMHU.

Haxonuth 3HaueHHsI CTENEHEW ¢ LEIbIMU TMOKA3aTEeISIMA U KOPHEW, BBIYUCISATH
3HAYEHHUS YUCIOBBIX BBIPAKCHUM.

OKpyriath  JEWCTBUTEIIBHBIE YHUCIA, BBINOJHATH HPUKUAKY  pe3yjbTara
BBIUKMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUsS M HEPABEHCTBA

Pemate nuHelHbIE M KBaJApAaTHBIE YpPAaBHEHHMS, YPABHEHHUSI, CBOISIIIUECS K HUM,
MpocTeiIme ApoOHO-pAIIMOHAIBHBIC YPABHEHUS.

Pemate cuctembl IByX JUHEMHBIX YPABHEHHI C JBYMSI IEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHUM, B KOTOPBHIX OJTHO YPABHEHUE HE ABJISETCS JTUHECUHBIM.

Pemrathe TekCcTOBBIE 3a/1aun aNreOpanvdecKuM CIOCOOOM C TTOMOIIBIO COCTaBICHUS
YPaBHEHUS WM CUCTEMBI IBYX YPABHEHUH C JIByMS IEPEMEHHBIMHU.

[IpoBOaUTH MpOCTEUIINE UCCIEOBAHUS YPABHEHUN U CUCTEM YPaBHEHUM, B TOM
qucjie C NpUMEHEHHEeM rpaduuecKux MpeacTaBieHui (ycTaHaBIWBaTh, MUMEET JIU
YpaBHEHUE WA CUCTEMA YPABHEHUHN PEUICHUS, €CJIM UMEET, TO CKOJIBKO, U MPOYEe).

Pemrats nuHeitHbICe HEpaBEHCTBA, KBAApaTHBIC HEPABEHCTBA, U300paKaTh PEIICHHE
HEpPABEHCTB HA YMCIIOBOM MPSIMOM, 3aMUCHIBATh PEIICHUE C MTOMOIIBIO CUMBOJIOB.

Pemate cucTEMBbl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIOUYAIOIIHE
KBaJIpaTHOE€ HEPABEHCTBO, M300pakaTh pEIIEHHE CUCTEMbl HEPAaBEHCTB HA UYHCIOBOMU
IPsIMOM, 3aMUCHIBAaTh PEUIEHNE C IIOMOLIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUU PA3JIMYHBIX 3a7a4.

DOyHKUUH

PacriozHaBaTh (QyHKIIMM M3Y4YeHHBIX BHAOB. [loKa3piBaTh CXeMaTHYECKU
pacmnoyioKeHHe Ha KOOPAMHATHOU TIOCKOCTU TpadukoB PyHKIMHM BUAa: y = kx, y = kx
+b,y=kix,y=ax2 + bx + ¢,y =x3,y = VX, y = |x|, B 3aBHCHMOCTH OT 3HAaYCHUII
K02()PHUITMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Ctpoutrb M u300pakaTh CXeMaTHYECKU TpaduKu KBAAPATUYHBIX (DYHKIIMIA,
OIMKCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIUH 1O UX Tpadukam.

PacriozHaBaTh KBaIpaTH4HYIO (QYHKIUIO 1O (Qopmyle, MNPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIIMNA U3 peaTbHOU KU3HU, QU3HKH, TEOMETPHH.

YucaoBbie MOCAEI0BATEIbHOCTH U POrPeccHu

PacriozHaBaTh apuMETHUYECKYI0O M T€OMETPHUYECKYIO IMPOTPECCHUHU TPH Pa3HbIX
croco0ax 3aaHusl.

BeimonHATE ~ BBIUMCIIEHHS C  HCHOJb30BaHMEM  (opMyn  n-ro  4jieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300paxath 4ieHbl NOCIEI0BATENIbHOCTH TOYKAMHU Ha KOOPIMHATHOM MIOCKOCTH.

PemaTte 3amaun, CBSI3aHHBIE C YMCIOBBIMU IOCJIEIOBATEIBHOCTSIMU, B TOM YHCIIE
3a/laud W3 peajbHOM JKM3HU (C HCHOJIb30BAHUEM KaJbKYJSTOpa, LH(PPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
| Yucna u BeUUCICHUs. ParnoHanbpHbIe 24 | bubmmoreka [IOK
quciia https://m.edsoo.ru/7f415690
2 AnrebpandecKkue BbIpaKeHHs 28 2 Bubnmorexa [IOK
https://m.edsoo.ru/7f415b690
3 VYpaBHEHHUS 1 HEPABEHCTBA 22 2 Bubnmorexa [IOK
https://m.edsoo.ru/7f415b690
bu6mmoreka [IOK
4 K () 21 1
OOP/MHATEL H rpagHic. DyHKi https://m.edsoo0.ru/7€415b90
bu6mmoreka [IOK
> Hosropetiite 1 0Gobuwerne ! ! https://m.edsoo.ru/7£415b90
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 7 0




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 Uucna u Beruucnenus. KpagpatHeie KOpHH 15 1 brbnmorexa [TOK
https://m.edsoo.ru/7f417af8
) Yucna u BeruncieHnst. CTeneHs ¢ 1eIbIM 7 bubmmoreka [IOK
IoxasarejieM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKEHHUS. 5 bubnuoreka [IOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BbIpaKEHHUSL. 15 1 bubnuoreka [IOK
Anrebpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBanpaTHbie 15 1 bubnuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 1 bubnuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bub OK
7 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 12 1 nommotexa [
https://m.edsoo.ru/7f417af8
8 @®yukuuu. OCHOBHbBIE IOHATUS 5 bubmnorexa [IOK
https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 o 4 9 1
YHKIH. HHCIIOBHIC GYHKINMH https://m.edsoo.ru/7f417af8
10 [ToBTOpeHue u 060061IeHNE 6 1 bubmmorexa [TOK
https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 7 0




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
| Yucna v BeluncieHus. JleicTBUTENbHBIE 9 1 bubnuoreka [JOK
4yHcna https://m.edsoo.ru/7f419d08
) YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 14 | bubnuorexa [JOK
OJIHOY ITEPEMEHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f419d08
b K
4 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 16 1 nommorexa 110
https://m.edsoo.ru/7f419d08
5 Dynxmun 16 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
6 q 15 1
HCTIOBBIC HOCICAOBATEIILHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [IOK
3HAHUM https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 7 0
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