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IMNOACHUTEJIBHAS 3AIINCKA

ApantupoBaHHast paboyasi mporpamMma Mo ajaredpe Ha YpOBHE OCHOBHOTO OOIIEro
obpazoBanusa moarorosieHa Ha ocHoe PI'OC OO0, ®OIT OO0, Konneniuu
npenojaBanus anreOpsl B Poccuiickoit @enepanuu (YTBEpKACHA pacops>KeHUEM
[IpaButensctBa Poccuiickoit ®egepanuu ot 9 ampenss 2016 r Ne 637-p),
(denepanbHON paboueil mporpamMmbl BOCIHUTAHMS, ¢ YYETOM pacHpelesEHHbIX IO
KjJaccaM IpOBEpPAEMbIX TpeOOBaHMII K pe3yapTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM TPOrpaMMbl OCHOBHOTO 00111€T0 00pa30BaHUsI.

[ToscHuTenpHas 3amMcKa OTpaXKaeT OOIIMe MW W 3aJa4d M3y4YeHHs anreOphl,
XapaKTePUCTUKY  TCHUXOJOTHYECKMX  MPEANOCBUIOK K  €ro  H3YYCHHIO
oOyuatomumucs ¢ 3[1P; MecTo B cTpykType yueOHOro MiiaHa, a TaKkKe MOIX0bI K
0TOOpy coepKaHMsl, K ONPEAEICHUIO TUIAHUPYEMBIX PE3YJIbTaTOB U K CTPYKTYpE
TEeMaTU4YECKOT0 TNIAHUPOBAHUS.

Conepxanue OOydeHHS PACKPBIBACT COJAEPXKATEIbHBIE JIMHUHM, KOTOPHIC
NpeIaraloTcss Ui 00s3aTEIbHOTO HW3YYEHHWsT B KaXJIOM KIJlacce Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TnanupyeMbie pe3ysbTaThl OCBOCHHUS IPOTpaMMBI 110 airedpe BKIIOYAOT
JMYHOCTHBIC, METAIIPEAMETHBIC PE3YJIbTATHI 332 BECh NIEPHO] O0OyUEHUS HA YPOBHE
OCHOBHOro 00miero oOpa3oBaHUsA, a TakKe MPEIMETHbIE JOCTHIKCHUS
00y4JaroIIerocs 3a KaxIaplid o1 O0ydeHHUS.

AnreOpa sBISE€TCA OJHUM W3 OIOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3zoBaHus: OHa OO0eCHeYMBACT W3yYCHHWE JIPYTUX AWCIUIUIMH, Kak
€CTECTBEHHOHAYYHOTO, TaK ¥ TYMAaHUTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOINMO
JUIsL OpOJOJKEHUsT oOpa3oBaHMs U B MOBCEAHEBHOW ku3HU. PaszButue vy
oOydJarommxcss HAYYHBIX TPEACTABICHHA O TPOUCXOXKICHUH U CYITHOCTH
anreOpandecknux aOCTpakiuii, crmocobe OTPaKEHUS MaTEeMaTUYECKONW HayKOM
SBIICHMA W TIPOLIECCOB B TMPHUPOJE U OOIIECTBE, POJH MaTeMaTHYECKOTO
MOJICTTUPOBAHMSI B HAYYHOM TIO3HAHWUM W B TPAKTHKE CIOCOOCTBYET
dbopMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS M KAYECTB MBINIJICHUS, HEOOXOMMBIX
JUISL aJanTaiid B COBPEMEHHOM IH(poBoM oOmiecTtBe. M3ydenue anreOps
ofOecrieunBaeT  pa3BUTHE yMEHHS  HaOMIOAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHO OOOCHOBBIBATH CBOM JICWCTBUS M BBIBOJBI, (POPMYIHPOBATH
yrBepkaeHusa. OcBoeHue Kypca ainreOpsl 00ecrneunBaeT pa3BUTHE JOTUYECKOTO
MBIIIJICHUSI OOYYaIOIIUXCS: OHU HCIONB3YIOT JIETYKTUBHbIE W WHIYKTUBHbBIC
paccyxieHus, 00001IeHne U KOHKPETH3alnio, abCTparupoBaHrue U aHAJIOTHIO.



OOyuenue anreOpe NpeanosaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITEIBHOU
NESTENBbHOCTH OOYYaIoIIUXCs, IMO3TOMY CaMOCTOSTENIbHOE pEIIeHHe 3a1ad
SBJISIETCS peaInu3aluen e TeIbHOCTHOTO MPUHIIUIIA 00YUYEeHHUS.

B cTpykType mnporpammel ydeOHOro Kypca «AnreOpa» i OCHOBHOTO
oOmrero 006pa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOINYECKUE
auHuK: «Yucna u BeIUUCICHUS», «ANreOpanyecKkue BhIpAXKEHUs», «YPaBHEHUS U
HepaBeHCTBa», «Dynkuum». Kaxmas w3 3THX CcoAepKaTeIbHO-METOANYECKUX
JMHUYN pa3BUBAECTCS HA MPOTSHKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOJICHCTBYS C
IpyrMMH ero JuHusMA. B Xxoze wu3ydeHuss y4yeOHOro Kypca OO0ydaromuMmcs
NPUXOAUTCS JIOTUYECKU PACCYKIIaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBSI3M C 3TUM B mporpaMMmy y4eOHOro Kypca «AnreOpa» BKIHOYCHBI
HEKOTOpPHIE OCHOBBI JIOTHKH, TMPEACTABICHHBIE BO BCEX OCHOBHBIX pa3jeiax
MaTeMaTH4YeCKOro 00Opa3oBaHUsl U CIIOCOOCTBYIOIIME OBJAJICHUIO 00YYarOIIMMUCS
OCHOB  YHUBEPCAJBHOTO MaTeMaTHdeckoro si3pika.  ConepkaTenpbHOH |
CTPYKTYpPHOH OCOOCHHOCTBIO Y4eOHOTO Kypca «Anredpa» sBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHUM «Yucna ¥ BBIYMCICHUS» CIY)KHT OCHOBOW  JIJIst
JaTbHEUIIeT0 M3y4YeHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYJArOIIMXCS
JIOTHYECKOTO MBINIICHUS, OPMUPOBAHUIO YMEHHSI TIOJB30BAThCS aTOPUTMaAMHU, a
TaK)Ke MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIJISl TIOBCETHEBHON
*W3HU. Pa3BuTHE MOHATUSA O YUCJIE HAa YPOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs
CBS3aHO C PAIMOHATLHBIMH W HWPPANHOHATBLHBIMH YHUCIaMH, (OPMUPOBAHUEM
NPEACTABICHUNA O JCUCTBUTEIIBHOM 4YHCIIE. 3aBEPIICHHE OCBOCHMS YHMCIOBOU
JIMHUU OTHECEHO K CpelIHeEMY 00111eMy 00pa30BaHMUIO.

Conepxkanue IByX anreOpanyecKkux JUHUN — « AreOpanyecKkue BhIpaKEHUs»
U «YpaBHEHHsSI ¥ HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUAIOIIUXCS
MaTEMaTHYECKOTO ammapara, HEOOXOAMMOTO JUIsl PEIICHHs 3a/ad MaTEeMaTHKH,
CMEXHBIX TIPEIMETOB U TIPAKTUKO-OPUECHTUPOBAHHBIX 3amad. Ha  ypoBHe
OCHOBHOTO 00rmiero o0Opa3oBaHusi ydeOHBI MaTepwal TPYIIUAPYETCS BOKPYT
paIMOHAIBHBIX BBIpAXEHUN. ANrebpa JEMOHCTPUPYET 3HAYCHUE MAaTEMAaTUKH Kak
S3bIKa JUISI TIOCTPOCHHUS MAaTEMaTHYECKUX MOJENIel, OMUCAHUs TMPOIECCOB U
SBIICHWA peanbHOro Mmupa. B 3amaum oOyueHus anreOpe BXOIIT  TaKkKe
JaNbHEHIIee pa3BUTHE aNTOPUTMUYECKOTO MBINUICHUS, HEO0OXOAMMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWH(POPMATUKH, W OBJIAJICHUE HaBBIKAMU
JNeTYKTHUBHBIX paccyxiaeHuid. [IpeoOpa3oBaHue cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHUSI, CHOCOOHOCTEH K MATEMAaTUUYE€CKOMY TBOPUYECTBY.

Coneprxanue GyHKIIMOHAIBHO-TPAPUUECKON JTUHUU HAIIEJICHO HA MOJyYeHUE
00y4aronMMHCS 3HAHUNW O (PYHKIMSIX KaK Ba)KHEHIIEH MaTeMaTU4ecKOW MOJIeTu
JUTSL OTIMCAHUSI U UCCJIEIOBAHUS Pa3HOOOPAa3HbIX MPOIIECCOB U SBICHUN B MPUPOIE



u obOmectBe. M3yueHue martepuana CHoCOOCTBYET Pa3BUTHIO y OOYyYaroIIUXCs
YMEHUS MCIIOJIb30BaTh Pa3InIHbIC BEIPA3UTEIbHBIC CPEICTBA S3bIKAa MATEMATHKHA —
CJIOBECHBIC, CHMBOJIMYECKHE, TpaduiecKue, BHOCHUT BKJIaL B (opmupoBaHHE
NPEJICTaBIICHUI O POJIM MaTEMATUKU B Pa3BUTHH IIUBIIIN3AINUN U KYJIbTYPHI.

CornacHo ywyeOHOMY IutaHy B /-9 Kilaccax wu3ydaercss Y4eOHBI Kypc
«Anredpa», KOTOPHIH BKJIIOYAET CICIYIOIINE OCHOBHBIC pa3JeNbl COICPIKAHUS:
«Uncna W BBIYHCICHUS», «AJTeOpanuecKkue BBIPAKEHUS», «YPaBHCHHUS W
HEPaBEHCTBa», « DYHKIIHI.

Ha msyuenue yue6HOTOo Kypca «Anredpa» orBoautcs 306 yacoB: B 7 kjacce
— 102 yaca (3 gaca B Hememo), B 8 kimacce — 102 gaca (3 waca B Henenmo), B 9
kiacce — 102 yaca (3 yaca B HezIeIIO).



COJEPKAHUE OBYUYEHUA
7 KIIACC

Yucia 1 BbIYMCICHUSA

JpoOu OOBIKHOBEHHBIE U JIECSITHYHBIE, TIEPEXO] OT OJHON (HhOpMBI 3amucu
npobeit k gapyroi. IloHsATHe palMOHAIBHOTO 4YHUCHA, 3alllCh, CpPaBHEHHE,
yIOPSOYMBAHUE  pAlMOHAIBHBIX uuceln. Apudmernyeckue JEUCTBHUS €
palMOHAIBHBIMYU YucHaMu. Perienue 3a1a4 U3 peaibHOM MPaKTHKKA Ha 4acTH, HA
TpooHu.

CreneHb ¢ HaTypaJbHBIM IIOKa3zaTelieM: OIpeJeieHne, MnpeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE OIpEeNIeHNUs, 3auch OonbIKX uncen. [IpoueHTsl, 3anuch
IPOLIEHTOB B BHUJE JIpoOU U IpoOM B BHJIE MPOLIEHTOB. Tpu OCHOBHBIE 33Ja4d Ha
IIPOLIEHTHI, PEIICHUE 3a7a4 U3 PEATbHON NPAKTUKH.

[IpuMeHEeHHME TPUZHAKOB JCIMMOCTH, pA3J0KEHUE HA  MHOXKUTEIU
HATypAJIbHBIX YUCETL.

PeanbHble  3aBHCMMOCTH, B TOM  4Yucile MpsMas ©  oOparHas
IPONOPLUHUOHAIIBHOCTH.

AJiredpandecKkue BbIpasKeHHU s

IIepemeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAXKEHUS C NEpEeMEHHOU. [JonmycTrmeie
3Ha4YEeHUs NepeMEHHBIX. [IpencraBienne 3aBUCUMOCTH MEK1y BEJIMUNHAMU B BUJIE
dopmynsl. Berancnenus mo ¢popmynam. [IpeobpazoBanne OyKBEeHHBIX BBIPaKEHUH,
TOKJIECTBEHHO paBHbIE BBIpAXEHHS, IMpaBWia NpeoOpa3oBaHUs CYMM H
IPOU3BEACHUI, MPAaBUJIA PACKPBITUS CKOOOK U MPUBEIECHUS MOAOOHBIX CIaraeMbIX.

CBoOJCTBA CTENEHU C HATYPAIIBHBIM MTOKA3ATEIIEM.

OpnnHounensl © MHOrouseHsl. CteneHb MHOroujaeHa. Cro)keHue, BbIYUTaHUE,
YMHOKEHUE MHOTOWIEHOB. MDOpMyJbl COKPAalIEHHOTO YMHOXEHHMs: KBaJpar
CyMMBI M KBajpar pasHocTtu. Popmysia pa3sHOCTH KBaApaToB. PasnoxeHwue
MHOT'OYJIEHOB Ha MHOXHUTEJIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUe, KOpPEHb YypaBHEHWs, TMpaBuWiia MpeoOpa3oBaHMsl ypaBHEHHS,
PaBHOCUJIBHOCTh YPaBHEHUU.

JluHeiHOEe ypaBHEHHE C OJHOM NEPEMEHHOW, YHUCIO KOPHEW JIMHEWHOTO
YpaBHEHUSI, pEIICHHE JIMHEHHbIX ypaBHEeHH. (CoOCTaBlieHHE YpPaBHEHUH IO
YCJIOBMIO 3a7a4i. Penienne TeKCTOBBIX 3a7a4 C OMOILIBI0 YPaBHEHUH.

JluneitHOoe ypaBHEHUE C JABYMS MEpEMEHHbIMU U ero rpaduk. Cucrtema AByX
JVMHEMHBIX YPAaBHEHUN C JBYMs IIEPEMEHHBIMU. PelieHue cucrteM ypaBHEHUU
crocoboM mojacTaHOBKU. [Ipumepsl pelieHus TEKCTOBBIX 3ajad C I[OMOIIBIO
CHCTEM YPABHECHUM.



DOYyHKIMHA

Koopaunara Touku Ha npsiMmoil. UncinoBble TPOMEKYTKU. PaccTosiHrE MEXITY
JIBYMSI TOUKAMHU KOOPJAMHATHOMN MPSIMOA.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Abcuucca U opAMHATA
TOYKHM Ha KOOpJIMHATHOM TuiockocTu. [Ipumepsl rpadukoB, 3aaHHBIX (HopMyTIaMu.
Urenue rpadukoB peanbHbIX 3aBUcUMOCTed. Ilonsitue dynkuu. [padux
dbynkuun. CoiicTBa GpyHkuuil. Jlunerinas ¢yukmus, eé rpaduk. ['paduk GyHkimum
y = |X|. I'padmyeckoe peireHne JMHEHHBIX ypaBHEHHH W CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 KIIACC

Yucia 1 BbIYHCICHUS

KBangpatHeiii kopenb u3 uucna. llonstue 00 wHppalMOHATIBHOM YHCIE.
JlecaTuuHble TPUOIMKEHUST UppAlMOHAIBHBIX uKcesn. CBONCTBAa apuMEeTHIECKUX
KBaJPAaTHBIX KOPHEHW U UX MPUMEHEHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAKCHUHN
Y BBIYUCIICHUSM. [[€MCTBUTENILHBIE YUCIIA.

Crenens ¢ 1enbpIM nokasaresneM U e€ cBoiicTBa. CTaHaapTHas 3alUCh YUCTA.

AnreOpandeckre BeIpaKeHUs AJiredpanyeckne BbIpaskeHusl

KBagpatelii  TpEXuineH, pasiokEeHHE KBAAPATHOTO TpEXWIEHA  Ha
MHOKHTEIHU.

AnreOpandeckass ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi apoOwu.
Crnoxxenrne, BBIYMTAaHUE, YMHOXXCHHE, JCJIICHHE anreOpandeckux apoOeH.
PanyoHnanbHble BhIpaXXeHuUs U UX peoOpa3oBaHue.

YpaBHEHUS U HEPABEHCTBA Y PABHEHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyna KOpHEH KBaJpaTHOTO YpaBHEHHUS.
Teopema Buera. Penienne ypaBHEHHN, CBOAAIIMXCS K JIMHEWHBIM U KBaJIpPaTHBIM.
[Ipocreiimue ApoOHO-pallMOHAIbHBIE YPABHEHHUS.

I'paduueckas uuTEepnperanus ypaBHEHUN C ABYMsI NEPEMEHHBIMU U CUCTEM
JIVMHEMHBIX YPAaBHEHUN C JABYMs II€peMEHHbIMU. lIpuMepnl pemeHus: CHUCTEM
HEJINHEMHBIX YPABHEHUH C JIByMS IEPEMEHHBIMU.

Penienue TekCTOBBIX 3a/1a4 anreOpanyeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OHOW MEPEMEHHOM.
PaBHOCMIIBHOCTH HEpaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IMEPEMEHHOU.
CucTembl JINHENHBIX HEPABEHCTB C OJHOMN MIEPEMEHHOM.

Oy OyHKUUU

[Tonsitue ¢dynkuuu. OOIacTh oOmpeAeNeHrus W MHOXKECTBO 3HAUYCHUMU
¢bynkiuu. CriocoObl 3aaHus QYHKIIHM.



I'padpux dynkumu. Yrenue cBoiictB (ynkiuu no e€ rpaduky. [Ipumeps
rpadukoB GyHKINN, OTPAKAIONUX PEATHbHBIE MPOIECCHI.

OyHKIMKM, OMUCHIBAIONIME TPSIMYI0 M OOpaTHYIO MPOTNOPIMOHAIBHBIC
3aBHCHMOCTH, HX rpaduku. OyHKuuN y = x2, y = x3, y = \x, y=|x|. ['padudeckoe
pelICHUE YPaBHEHUN U CUCTEM YPaBHECHUM.

9 KJIACC

Yucia 1 BbIYHMCICHUSA

PannonanbHble ymcna, UppallMOHANbHBIE YUCIa, KOHEYHblEe U OECKOHEUYHbIE
JecsITUYHbIE 1po0u. MHOXKECTBO NEHCTBUTENIbHBIX YHUCEN, AEUCTBUTEIBHbBIE YUCIIA
Kak OECKOHEUHbIe JAeciITUYHble ApoOu. B3anMHO 0JHO3HAYHOE COOTBETCTBHE
MEX/y MHOKECTBOM JCHUCTBUTEIIBHBIX YUCEI U KOOPAUHATHOU IIPSAMON.

CpaBHEHME [IEHCTBUTENBHBIX YHUCEN, apUPMETUYECKUEe JAECUCTBHUA C
JNEHCTBUTEIIbHBIMU YUCIIAMHU.

Pa3mepbl OOBEKTOB OKpYXKAIOLIETO MHUpA, JIMTEIBHOCTh IPOLECCOB B
OKpPY’KaroIeM MHUpE.

[TpubnnxénHoe 3HaYeHUE BEIIMYMHBI, TOYHOCTb MpUOIMKeHusa. OKpyrieHue
yucen. [Ipukuaka v oLeHKa pe3yabTaToB BbIUYNUCICHUMN.

YpaBHeHUsS ¥ HEPABEHCTBA

JluneriHoe ypaBHEeHUE. PenieHue ypaBHEHUM, CBOIAIIMXCA K JIMHEWHBIM.

KBagparHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOIAIIMXCS K KBAaAPATHBIM.
buksanpatHoe ypaBHeHue. IIpuMepsl pelieHns ypaBHEHUN TPETbEN U YETBEPTOU
CTETICHEH PA3JI0KEHUEM HA MHOKUTEIIU.

Pemienne apoOHO-pallMOHANBHBIX ypaBHEHHH. PellleHune TEKCTOBBIX 3ajad
anreOpanyecKuM METOIOM.

VYpaBHeHuEe ¢ JByMs NEPEMEHHBIMU U ero rpaduk. Pemenue cuctem AByx
JIMHEWHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU. Pellienne cucrteM IByX ypaBHEHHUH,
OJIHO M3 KOTOpPbIX JIMHEHHOE, a JApyroe — BTOpoM creneHu. I'paduueckas
MHTEPIIPETALIAS CUCTEMBI YPABHEHUN C IBYMS IEPEMEHHBIMM.

Penienue TeKCTOBBIX 3a/1au anredpandyeckum CriocoOoM.

YucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHENHBIX HEPABEHCTB C OAHOW NEpeMEHHOM. PemieHune cucrem
JMHEWHBIX HEPABEHCTB C OJHOW InepeMeHHOM. KBagpaTHele HepaBeHCTBA.
I'padprueckass wHTEpHpeTanyss HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMU.

OyHKIUN OYyHKIUT

KBagpatnunas ¢pynkums, e€ rpapuk u cBoiictsa. [lapabosa, KoopauHATHI
BEPILMHBI TAPad0JIbl, 0Cb CAMMETPHUH MapadOJIbI.



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

HucnoBble  mocienoBaTebHOCTUYUHCI0BBIE  MOCHAEA0BATEJIBHOCTH U
MPOrpeccuu

[ToHsiTHE YHCIIOBOM NOCHEAOBATEIBHOCTA. 3aJaHUE TOCJIEA0BATEIbHOCTH
PEKYpPEHTHOI popmyroi u popmyIoil N-ro yjeHa.

Apudmernyeckas u reoMmerpuueckas mporpeccur. dDopmynbl N-ro yjaeHa
apu(METHUYECKON U TEOMETPUUECKON MTPOTPECCUii, CyMMbI MIEPBBIX N YJICHOB.

MN3obpakeHne ujaeHOB apuMETHUYECKOH M TEOMETPHUECKON TMporpeccuid
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM M 3KCIIOHEHLMUAJIbHBIA POCT.
CioXHbIE TPOLICHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBbI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pe3yJbTaTbl OCBOEHMsI IPOrpaMMbl y4eOHOro Kypca
«AnreOpa» XapaKkTepU3ylOTCs:

1) maTpuoTHYECKOE BOCIUTAHNE:

IPOSBICHHEM MHTEpeca K MPOLIIOMY M  HACTOAIIEMY POCCHUHCKOU
MaTEMaTUKH, LEHHOCTHBIM OTHOLIEHWEM K  JOCTMIKEHUSM  POCCHHCKHUX
MaTEMaTUKOB M POCCUHCKOM MaTeMaTHYECKOM HIKOJbI, K MCIOJIb30BAHUIO ATUX
JOCTHKEHUN B PYTUX HAyKax U NPUKIAJHBIX cepax;

2) rpaaaHCcKoe H TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00SI3aHHOCTEHN TpaKAaHUHA U peaIu3alldu ero
npaB, MPEJICTaBICHUEM O MaTEeMaTHYECKUX OCHOBAX (DYHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYP TPa)kAaHCKOro oOIliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K 00CYKACHUIO 3TUYECKUX MPOOIJIeM, CBA3aHHBIX
C MpPaKTUYECKUM TPUMEHEHHEM JOCTUKEHUW HAyKH, OCO3HAaHHEM BaXHOCTH
MOPaJbHO-3TUYECKUX MTPUHIIUIIOB B I€ATEIbHOCTH YUYEHOT0;

3) Tpy/i0BO€ BOCIIUTAHHE:

YCTAHOBKOM Ha AaKTUBHOE Yy4YyaCcTHE€ B PpEIICHWHM NPAKTUYECKUX 3aaad
MaTEMaTUYECKON HaNpaBICHHOCTH, OCO3HAHWUEM Ba)XHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHUsd Ha TMPOTSHKEHUM BCEH KU3HU U YCHEIIHOW MpO(EeCcCHOHAIBHOU
NESATENbHOCTH W Pa3BUTHEM HEOOXOOUMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM H
NOCTPOEHUEM MHIAUBUIYAJILHON TPAEKTOPHH 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C
Y4ETOM JINYHBIX HUHTEPECOB M OOIIECTBEHHBIX IOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCITUTAHME:

CIOCOOHOCTBIO K 3MOIMOHAIIBHOMY M 3CTETHYECKOMY  BOCIHPHUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHUH, pacCyXIACHWUH, YMEHHIO BUICTbH
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UICKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHMUS:

OpUEHTaUMEl B JIEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
IpeCTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsSI Y€JIOBEKa, MPUPOJbI U
oOmiecTBa, MOHUMAaHUEM MaTEMaTHUYECKOM HAayKd Kak cQepbl 4YeloBEUYEeCKOU
NEATENBHOCTH, ATANOB €€ Pa3BUTUS M 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MAaTEMaTHYECKOW KYyJbTYpOH Kak CPeICTBOM
NO3HAHUS MHpPA, OBJIAJICHUEM IMPOCTEUIIMMHM HaBBIKAMHU HCCIIEI0BATEIbCKON
NEeSATENBHOCTH;



6) ¢usnueckoe BocmUTaHHE, (POPpMHpPOBaAHHE KYJIbTYPbI 3/I0POBbSI W
3MOLMOHAJIBHOIO 0J1arONOJIyYH:

TOTOBHOCTBIO TPUMEHSATh MaT€MaTUYECKUE 3HAHUS B HHTEPECax CBOEro
3I0pOBbS,  BEJIEHUS  370poBOro  oOpa3a JKM3HM  (340pPOBOE  IHUTaHUE,
cOaaHCUPOBAaHHBIA PEXHUM 3aHATUH W OTAbIXa, pEryjspHas (Qusndeckas
aKTUBHOCTb), C(OPMUPOBAHHOCTHIO HaBbIKAa pPEQIIEKCUM, MPU3HAHUEM CBOETO
[paBa Ha OLIMOKY M TAKOTO K€ MpaBa APYroro 4ejoBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHHE:

OpUEHTAallMEeW Ha NPUMEHEHUE MaTEeMAaTUYECKUX 3HAHUM JUIsl pelieHus 3a1ad
B 00JIaCTHM COXPAaHHOCTH OKpPYXAloUIell cpeapl, IUIAHUPOBAaHUS IOCTYIKOB M
OLICHKM HX BO3MOXHBIX TOCIEJACTBUN JI1 OKpYXKaroUlell cpelibl, 0CO3HAaHUEM
IJ1I00aJIBHOTO XapaKTepa 3KOJOTUYECKHUX MPOOIeM U IMyTel UX pelIeHus;

8) amanTanusi K M3MEHAIOIMMCS YCJIOBHSIM COIUATBLHOH W NMPHPOTHOI
cpenbl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIIOBUAX HEOINPEACTIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUUECKYIO JIeATEIbHOCTh, B TOM YHCIIE
YMEHHE YYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOW JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKUA U KOMIIETEHLIUU U3 ONBITA IPYTHX;

HEOOXOIMMOCThIO B  (DOPMUPOBAHMM HOBBIX 3HAaHUM, B TOM YHCIIE
(GopMynHpoBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(QULUUTHI COOCTBEHHBIX 3HAHUA H
KOMIIETEHTHOCTEM, MITAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaThb  CTPECCOBYKO  CUTYyallMl0, BOCIIPUHUMATb
CTPECCOBYIO CHUTYallMI0O KaK BbI3OB, TPEOYIOIIHMA KOHTPMEp, KOPPEKTHPOBATH
OPUHUMAEMBbIE PEIICHUS U ACHCTBUSA, (POPMYIMPOBATH W OLIEHUBATh PUCKU H
NoCIeACTBUA, (POPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/IbHbIEe YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3zoBble 1oruyeckue AeMcTBUA:

e BBISBIIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTUYECKHUX
O0OBEKTOB, TMOHSATUN, OTHOIICHUW MEXIy MOHATUSAMU, (POPMYyIUpPOBATH
OTpENENCHNUs]  MOHATUM, YCTAHABIWBATh CYIIECTBEHHBI  MPU3HAK
Kjaccu(uKaIuu, OCHOBAaHUSA JUisi OOOOIICHUS W CpPaBHEHHS, KPUTEPUU
IPOBOJIMMOTO aHAIN3a;

e BOCIpPUHUMATH, (opMyIUpoBaTH U  MNPEOOPA3OBBHIBATH  CYXKICHUS:
yTBEPJIUTEIbHbIE U OTPHUIIATEIbHBIC, €JUHUYHBIC, YACTHBICE M OOIIHe,
YCIIOBHBIE;



BBISBIATE ~ MaréMaTHYeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
OpoTHBOpeuHs B (QakTaxX, AAHHBIX, HAONIOACHUAX M YTBEPHKICHUSX,
npeiaraTb ~ KpUTEpUUM  JUIsL  BBISIBJICHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUHNI;

JieN1aTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U
MH/YKTUBHBIX YMO3AK/IIOUEHUH, YMO3aKIIOUEHUH 0 aHAJIOTUH;
pa30upaTh 10Ka3aTelbCTBA MaTEMAaTUUYECKUX YTBEP)KJIECHUHN (TIPsMBIE U OT
IPOTUBHOIO), MPOBOJAUTH CAMOCTOSITEIbHO HECJIOXHBIE JI0KA3aTeIbCTBA
MaTeMaTU4yecKux (PakToB, BBICTPAUBATh APryMEHTALMIO, MPUBOIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh croco0 pelieHus yuyeOHOW 3amauu (CpaBHMBATh HECKOJIBKO
BapUaHTOB pelIeHUs, BbHIOMpaTh Haubojgee MOAXOAUUNA C Y4ETOM
CaMOCTOSTEILHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTe/ILCKIe AeHCTBUS .

UCIIOJIB30BaTh BOMPOCHI KaK MCCIIEIOBATEIHLCKHA WHCTPYMEHT ITO3HAHMS,
(GopMynHpoBaTh BOMPOCHI, (UKCHPYIOLIME MNPOTUBOpPEUUE, MpodiIemMy,
CaMOCTOATENLHO YCTAaHABIMBATh KMCKOMOE W JaHHOE, (opMUpOBaTh
TUIIOTE3Y, apTYMEHTHPOBATH CBOO TIO3UITUIO, MHCHHUC;

MPOBOJUTL TIO CAMOCTOSATEIHLHO COCTABICHHOMY TUIAHY HECIOXKHBIN
AKCIIEPUMEHT,  HEOOJBbIIOE  HCCIEAOBAaHUE IO YCTaHOBJICHHIO
OCOOCHHOCTEM MAaTEeMaTHYECKOTO OOBEKTa, 3aBUCHUMOCTCH OOBEKTOB
MEXK]Ty COOO0M;

CaMOCTOSITEILHO (OPMYJIUPOBATH 00OOIIEHUSI U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOIONCHUS, WCCIEAOBAHNS, OICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IIICHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE DAa3BUTHE TPOIECCa, a TAKXKE BBIJIBUTAThH
MIPEAMOI0KEHUS O €r0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora c ungopmaumei:

BBISIBJISITh HEJIOCTATOYHOCTh M HM30BITOYHOCTH HWH(OpPMAIIUU, JTaHHBIX,
HEOOXOMMBIX JIJISl PEIICHUS 3a0a4H;

BBIOMpATh, aHAIM3UPOBATh, CHUCTEMATHU3UPOBATh U HWHTEPIPETUPOBATH
nH(}OPMAITUIO Pa3TUIHBIX BUIOB U (POPM IpEICTABICHUS;

BbIOMpaTh (GopMy TIpeACTaBICHHUS HWHPOPMAMU ¥ WILTFOCTPUPOBATH
perraemMbie 3aJayd  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukol U uX
KOMOWHAIUSIMU;

OIICHUBATh HAAEKHOCTh HMH(POPMAIMK IO KPUTEPHUSM, MPEITI0KEHHBIM
yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKAaTHBHbIE YHUBEPCAJIbHbIE YUeOHbI€ /1eiicTBUS:



BOCIIPUHUMATh W  (POPMYJIHPOBATH CYXKJEHUS B COOTBETCTBHUU  C
YCIOBUSIMU U LIENISIMU OOIIEHMUS, SICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO
TOUYKY 3pEHHUSI B YCTHBIX M NMHUCHbMEHHBIX TEKCTaX, /aBaTh MOSCHEHUS T10
XOJly pelIeHHs 3a]]a4, KOMMEHTHUPOBATh MOJYYCHHBIN PE3yNbTarT;

B X0JIe 00CYXJICHHS 33a]1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOU TEMBI,
npoOJieMbl, perraeMoil 3aJjauu, BbICKa3biBaTh UJCH, HAIICJICHHbIE HA TIOUCK
pElIeHMs, COIMOCTaBISATh CBOM CYXKIEHUS C CYXACHUSIMHU APYTrHX
YYaCTHUKOB JMAJIOra, OOHapyXUBaTh paszjiMuue W CXOJICTBO IMO3UIIMMA, B
KOPPEKTHOU (hopme popMyIHpoOBaTh Pa3HOTIIACHS, CBOM BO3PAKECHUS;
OpeNCTaBIsATh  pe3yJdbTaThl  pEHICHWS  3aJadd,  SKCIEPUMEHTA,
UCCJIEIOBAHUSA,  IPOEKTa,  CAMOCTOSITEIBHO  BBIOMPATH dbopmar
BBICTYIUICHUS C YY4ETOM 3a/1a4 MPE3eHTALUU U OCOOEHHOCTEN ayAUTOPUH;
NOHMMaThb M HUCIOJb30BaTh  NpPEUMYIIECTBA  KOMaHAHOMU u
UHAUBUAYaJbHONH paboOThl MNpU PEIIEHUH YYEOHbIX MaTEMaTUYECKUX
3azay;

OPUHUMATh 1EIb COBMECTHOU JIE€ATEIbHOCTH, INIAHUPOBATh OPraHU3ALIMIO
COBMECTHOM paboOThl, pachnpeeisiTh BUIbl pabOT, I0TOBapUBATHCS,
00CyX1aTh TIPOLIECC U PE3YNbTaT pabOThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOICH

y4acTBOBaTh B TIpynmnoBbIX (opmax paboTsel (00cyxkaeHus, OOMEH
MHEHUSMH, MO3TOBBIE€ IITYPMBl M JIPyrUe€), BBINOJIHATH CBOIO 4YacTb
pabOThl M1 KOOPJAUHUPOBATH CBOU ACHCTBUS C IPYTMMHU WICHAMH KOMaH/IbI,
OLICHUBATh KAa4eCTBO CBOETO BKJIaJa B OOUIMH MPOAYKT MO KPUTEPHSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBHSI.

PerJIHTI/IBHLIe YHUBEPCAJIbHDbIC y‘leﬁﬂble HeﬁCTBHH
CaMoopraHmamm:

CaMOCTOSITEJIbHO COCTABJIAThH IUIaH, AJITOPUTM pELICHUs 3ajauyul (U €ro
4acTh), BBIOMpATh COCOO pEIICHHS ¢ Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh H KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ yI€TOM HOBOW MH(OPMAIIUH.

CaMOKOHTpOJIL, AMOIUOHAJIbHBbIN HHTEJJIEKT:

BJIQJIETh CMOCOOAMH  CaMOMPOBEPKH, CAMOKOHTPOJIA TMporecca |
pe3yJibTaTa pEIICHUsI MATEMAaTHYECKON 3a/1a4H;

NPEIBUAECTh TPYAHOCTH, KOTOPHIE MOIYT BO3HUKHYTh MpPU PELICHUU
3a7a4i, BHOCUTb KOPPEKTHUBBI B [EATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENILCTB, HAMIEHHBIX OITUOOK, BHISIBICHHBIX TPYAHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTaTa JAEATEIBHOCTH MOCTABICHHOM LEIH
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHIKEHUS WIH HEJOCTHKECHUS eI,
HAXOJUTh OLITUOKY, TaBaTh OIEHKY IPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOydenuss B 7/ kJacce OOy4YalOUIMHCA TOJYYHUT CIEAYIOIIUE
peAMETHBIE PE3YJIbTATHI:

Ymncia 1 BBIYUCTICHUSA

BreinonuaTs, couderass yCTHblE W MNUCHBMEHHBIE TPUEMBI, apuMETHUECKUE
JEUCTBHUS C pallMOHATBLHBIMU YUCIaMHU.

HaxoauTh 3Hau€HUsI YUCIOBBIX BBIPAXKEHUW, MPUMEHATH Pa3HOOOpa3HbIC
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUN NPOOHBIX BBIPAKECHHM, COIEPIKAIIIX
OOBIKHOBEHHBIE U JICCSITHYHBIE TPOOH.

[TepexoauTh OT OmHON (HOPMBI 3aMKMCH YUCET K APYroi (mpeoOpa3oBHIBATH
JECATUYHYIO JpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHYHYIO, B
YACTHOCTH B OECKOHEUHYIO JCCATUYHYIO JIPOOB).

CpaBHUBATH U yNOPAIOYMBATH PALIMOHATBHBIE YHCIIA.

OKpyrisTh yucha.

BpINONHATH MPUKUIKY U OLIEHKY PE3yJIbTaTa BBIYUCICHUN, OLIEHKY 3HAUEHUN
YHUCJIOBBIX BBIPAXKEHHI. BBIMONHATE ACHCTBHUS CO CTENEHSMH C HATypalbHBIMU
MOKa3aTEISIMH.

[IpuMeHsAT, NOpU3HAKK ~ JCIUMOCTH, pa3jloKEHWEe  Ha  MHOXKUTEIU
HATypaJIbHBIX YUCEI.

Pemath mpakTHKO-OPUEHTHPOBAHHBIE 3a/1aud, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYUH, MPONOPLHOHAIBHOCTBIO BEJIWYWH, NPOLIEHTAMHU, WHTEPIPETUPOBATH
pe3yabTaThl pELICHHs 3a7ad ¢ y4€TOM OTPAHMYEHHH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AsredOpanyecKkue BbIpasKeHUs

Hcnonb3oBaTh anredpanyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSIThH
e€ B Impoliecce OCBOEHUS y4eOHOro MaTepuarna.

Haxonute 3HaueHUs: OYKBEHHBIX BBIpRXXEHUN MPHU 3aJaHHBIX 3HAYEHHUAX
NIEPEMEHHBIX.

Beimonuate  mpeoOpa3oBaHMs  IIEJOTO  BBIPAXEHHWS B MHOTOYJICH
MIPUBEJICHUEM MOJI00HBIX CJIaraeMbIX, PAaCKphITHEM CKOOOK.

BrinmonHAT yMHOXKEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOTOYJIeHa Ha
MHOT'OYJICH, TPUMEHSITH (hOPMYJIBI KBaJpaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcylecTBIATh Pa3lIoKEHUE MHOTOWICHOB HAa MHOXHUTEIW C MOMOUIBIO
BHIHECEHHMS 32 CKOOKM OOIIEro MHOXWTEIS, TPYIIUPOBKU  ClIaraeMbIX,
npuMeHeHUs (POPMYJI COKPAIIEHHOTO YMHOKEHUS.

[IpuMeHsITh peoOpa3zoBaHKsi MHOTOWICHOB ISl PEIICHUs PAa3IuYHBIX 3a]1a4
U3 MaTEeMaTUKH, CMEXHBIX MPEJIMETOB, U3 PEaTbHON MPAKTUKHU.

Hcnonp30BaTe CBOWCTBA CTENEHEHW C HATYpPaJbHBIMU ITOKA3ATEISIMM JUIS
npeoOpa3oBaHus BRIPAKCHUH.



YpaBHeHUS U HEPABEHCTBA

Pemiate nuHelHbIE ypaBHEHUSI C OJHOM TNEPEMEHHOM, NMPUMEHSs MpaBHIia
nepexoaa OT UCXOJHOTO YpaBHEHHUS K paBHOCHIbBHOMY eMy. [IpoBepsiTh, siBiseTcs
JIM YUCTIO KOPHEM ypaBHEHHUSI.

[TpumensTh rpaduyeckre METOIbI IPU PEIICHUH JTUHEHHBIX YPaBHEHUN U UX
CHUCTEM.

[TogOupaTes npuMepsl Map YKCEN, SIBISIOUUXCS pEUICHUEM JIMHEWHOTO
YpaBHEHHS C IBYMsI IEPEMEHHBIMHU.

Ctpouth B KOOPIMHATHOM IUIOCKOCTH Tpaduk JIMHEHHOro ypaBHEHUS C
JIBYMsI TEPEMEHHBIMU, MOJIb3YSICh TrpadUKOM, NPHUBOJIUTHL MPUMEPHI PEIICHUS
ypaBHEHHSI.

PemaTh cuctemsl IBYX JTMHEWHBIX YpaBHEHHH C ABYMsI TIEpEMEHHBIMH, B TOM
qucIie rpaguuecku.

CocTaBnsiTh M peliath JHUHEHMHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX
YpPaBHEHH 1O YCJIOBHUIO 3a/ladyd, MHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3aJ1a4¥l MOJy4YEeHHbIN pe3yJIbTar.

DOyHKUUH

N300paxkath Ha KOOPAMHATHOW MPSMON TOYKHU, COOTBETCTBYIOILUE 3alaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbl, 3alIUChIBATh YHCIOBbIE IPOMEKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHU MO 3aJaHHBIM KOOPIMHATaM,
CTpOUTh Ipaduky TMHENHBIX QyHKUKUNA. CTpouTh rpaduk GyHKIUH Y = [X|.

OnuceiBaTh € NOMOIIBIO (YHKIMI H3BECTHBIE 3aBHCHUMOCTU MEXAY
BEJIMYMHAMH: CKOPOCTb, BpPEMS, DPACCTOSHHE, I€HA, KOJHMYECTBO, CTOMMOCTb,
IPOU3BOIUTEIHLHOCTD, BPEMsI, 00bEM paOOTHI.

Haxoauts 3HaueHne GyHKIMU 110 3HAYCHHUIO €€ apryMeHTa.

[lornmate rpaduueckuii cnocod MpeaCTaBICHUA M aHanu3a WHGOpPMAIUH,
U3BJIEKATh U UHTEPIPETUPOBATH MH(POPMALINIO U3 TPAPHUKOB PeabHBIX MPOILIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 KJjacce 0Oy4aromuics TOMYyYUT CICAYIONINAC
PEIMETHBIE PE3YJIbTAThI:

Yucia 1 BbIYHCICHUS

Hcnonp30BaTh HavajdbHBIE MPEACTABICHUS O MHOXECTBE ACHCTBUTEIBHBIX
YUCEJN JUISi CPABHEHUSI, OKPYTJICHUSI ¥ BBIYMCIIEHUN, N300paxaTh JICUCTBUTEIIbHBIC
4yyCJla TOYKAMU Ha KOOPAWMHATHOU MPSIMOU.

[IpumensaTy TOHATHE apU(METUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE€ KOPHHU, UCIOJIb3YS TPU HEOOXOIUMOCTH KaJIbKYJSITOP, BBITIOIHSTH
npeoOpa3oBaHUsl BBIPAKEHUN, COAEpXKAIMX KBaJgpaTHbIE KOPHU, HCIIONIb3Ys
CBOWCTBa KOPHEM.



Hcnonb3oBaTe 3amucu OONBIIMX U MaJbIX YHUCEN C TOMOIIBIO JIECATUYHBIX
npo0eii u creneneit yucna 10.

AJsiredOpanyecKkue BbIpasKeHHU

[IpyuMeHATP NOHSATHE CTENEHW C UEIbIM [O0Ka3aTelIeM, BBIITOIHATh
npeoOpa3zoBaHus BEIPAKEHUM, COJEpKAIIUX CTEIICHU C IEIbIM MTOKa3aTelIeM.

BbINoONHATE TOXKAECTBEHHBIE MPEOOpa30BaHUs PAIMOHAIBHBIX BBIPAKCHUI
Ha OCHOBE IIPAaBWJI IEUCTBUN HAJl MHOTOWJIEHAMHU U ajreOpandecKuMu Jpo0siMu.

PacknaapiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIH.

[IpumensTh npeobpa3oBaHus BEIPAXKEHUH I pellieHUs pa3IMuHbIX 3a7a4 U3
MaTE€MATHKH, CMEKHBIX ITPEAMETOB, U3 PEATTbHOW MMPAKTUKH.

YpaBHeHUS ¥ HEPABEHCTBA

Pemate nuHelHbIE, KBAJIPATHBIE YPABHEHUS WU PallMOHAIbHBIE YpPAaBHEHHS,
CBOJIAIIMECA K HUM, CUCTEMBI IByX YPABHEHUH C JIByMS IEPEMEHHBIMHU.

[IpoBoauTh MpocTene UCCIECAOBAHUSA YPABHEHUM U CUCTEM YpaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpauiecKux NpeacTaBieHui (ycTaHaBIUBaTh, UMEET
JY YpaBHEHHME WM CHUCTEMA YPaBHEHHMM PEIICHHMs, €CIIM UMEET, TO CKOJIBKO, U
nmpouee).

[lepexoauth OT clIOBECHOU (OPMYIUPOBKH 3a7a4M K €€ anredpanyeckoit

MOJEIH C IIOMOIIBIO COCTABJICHUS YPAaBHEHUS WIH CHUCTEMBI ypaBHEHUU,
WHTEPNPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHbIN pPE3yJbTaT.

[IprMeHATH CBOWMCTBA YKCIOBBIX HEPABEHCTB JI1 CPAaBHEHUSA, OLICHKH,

pelIaTh JUHENHbBIE HEPABEHCTBA C OJTHOW NEPEMEHHOM U UX CUCTEMBI, 1aBaTh
rpa@UyuecKy0 WUIIOCTPALMI0 MHOXECTBA PEIICHU HEpPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKIUH

[ToHuMaTh U HUCTHONB30BaTh (PYHKIIMOHAIbHBIE TMOHSATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUCHMS), OMPENCsITh 3Haue€HUE (PYHKIUU IO 3HAUYCHUIO
apryMeHTa, ONPEeIeNsITh CBOMCTBA (PYHKIIMH 110 €€ TpaduKy.

Crtpoutb rpaduku d71eMeHTapHBIX QYHKITUN BUA:

y = kix, y = x2, y = x3,y = ||, Y = VX, OuCBIBaTh CBOICTBA YHCIIOBOI
dbynkuuu no e€ rpaduxy.

K xonmy oOyuenuss B 9 kJjacce oOydYarolMiiCsi TMOJYyYUT CIICAYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Yuciia v BbIYMCICHUS

CpaBHHBATh W YNOPSJAOYMBATH PALMOHAIBHBIE U WUPPALUOHAIBHBIE YHUCITIA.

Beinonuate apudmernyeckue NEUCTBUSL C PAllMOHAIBHBIMU YHCIIAMH,
coyetas YCTHbIE M TUMCbMEHHBIE NPUEMBI, BBINOJHITh BBIYUACICHUA C
MppalMOHAIBHBIMHA YUCIAMH.



HaxoguTe 3HaueHUs CTENEHEW C NENbIMU [OKAa3aTeasiMU W KOPHEH,
BBIUNCIIATh 3HAYEHHUSI YUCIIOBBIX BBIPAKCHUMU.

OKpyrJisiTh I€MCTBUTEIBHBIE YHCIIA, BBINOJHATh MNPUKUIKY pe3ysbTaTa
BBIUMCIICHUH, OLICHKY YHCJIOBBIX BBIPAXKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemarp sMHElHbIE M KBaJgpaTHbIC YPAaBHEHMS, YPAaBHEHUs, CBOIAILLUECSH K
HUM, MPOCTeMIIne TpoOHO-palliOHATbHBIE YPABHEHUSI.

Pemare cuctembl IBYX JIMHEHMHBIX YPaBHEHUN C JABYMsI IIEPEMEHHBIMU U
CHUCTEMBI JBYX YPaBHEHUH, B KOTOPHIX OJHO YPABHEHUE HE SIBIIACTCS JINHEHHBIM.

Pemate TekcTOBBIE 3alauu  aNreOpanyecKUM CHOCOOOM €  TMOMOUIBIO
COCTaBJICHUs] YPABHEHUS UJIM CUCTEMBI JIBYX YPAaBHEHUU C IByMs [IEPEMEHHBIMU.

[IpoBOAUTH IIPOCTEUIINE HUCCIIEAOBAHNUS YPABHEHUNW U CUCTEM YpPaBHECHUH, B
TOM YHCJI€ ¢ TPUMEHEHUEM TpauiecKux NpeacTaBieHui (ycTaHaBIUBAaTh, UMEET
JY ypaBHECHHE WJIM CUCTEMa YPAaBHEHHM PEUICHUS, €CIIM HUMEET, TO CKOJbKO, U
nmpouee).

Pemiate nuHeiiHbIE HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)xaTh
pellIeHuE HEPABEHCTB HA YHCIIOBOM MPSAMOM, 3alMCHIBATh PEIIEHUE C MOMOIIbIO
CHMBOJIOB.

Pemare cucTtembl JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, H300pakaTb PEIICHUE CHUCTEMBI
HEPABEHCTB HA YMCIIOBOW MPSAMOM, 3aIIMCHIBATh PEIICHUE C IOMOIIBI) CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUN PA3JIMYHBIX 3a]1a4.

DOyHKIUH

Pacno3naBaTh (QyHKUIMM H3y4YeHHBIX BHAOB. [loka3biBaTh CXxeMaTUYECKHU

pAacIoIOKEeHUE Ha KOOPAMHATHOM IIOCKOCTH TpadukoB GyHKIuA Buma: Y = KX, Y
=kx+b,y=kix,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBUCcUMOCTH OT
3Ha4YE€HUU KOA(PPHUIIMEHTOB, ONUCHIBATH CBOMCTBA () yHKIIHIA.

Crpoutb M M300pakaTh CXEMATUYECKH TpadUKu KBaIPATHUUHBIX (YHKLHMH,
OMKCHIBATh CBOMCTBA KBAAPATUYHBIX (PYHKIMH MO UX Tpadukam.

Pacno3naBaTh KBagpaTuyHyl0 (QYHKUHIO MO (OpMyIie, MPUBOAUTH TPUMEPHI
KBaJIpaTUYHbBIX (PYHKUUNA U3 peabHOM XKU3HU, (PU3HKHU, TEOMETPHH.

YuciioBbie 10C/1€10BATEJIbHOCTH U NMPOTPeccuu

Pacno3HaBaTh apu(pMETHUYECKYI0 U TE€OMETPUUYECKYID MPOrPECCUH IpHU
pa3HBIX crocobax 3aJaHus.

BbINONHATE  BBIYMCIEHUS € HMCHOJb30BaHUMEM (opMya N-ro 4ieHa
apu(PMETUUECKON 1 T€OMETPUYECKON MTPOTrPECCUi, CYMMBI IEPBBIX N YIEHOB.

N300paxkath 4jieHbl MOCIEAOBATEIBHOCTH TOYKAMH Ha KOOPAMHATHOM
IUIOCKOCTH.



Pemiate 3amaum, CBSI3aHHBIE C YHCIOBBIMHU IOCJIEIOBATEIBLHOCTSIMU, B TOM
qrclie 3aJa4d U3 PEANbHOMN JKU3HH (C UCITOJIb30BAHUEM KaIIbKYJIATOPA, IHU(PPOBHIX
TEXHOJIOTUH).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ Konrpoasnsie | IlpakTnyeckue
NpPorpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 UYwucna v BerunciacHus. PanronaabHbIe 25 9 bubnuoreka [JOK
qyucia https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
2 Y paBHEHI H HEPABCHCTBA 20 2 https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
3 AJrCOpaITeCKHE BEIPDKCHHA 27 2 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
4 Koopsarst u rpaduiu. Oykimm 24 2 https://m.edso0.ru/7f415b90
bubmuoreka [JOK
> TosToperne n 0Gobmenne 6 . https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO HACOB 110 I[TPOTPAMME 102 9 0



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

KonuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM undpoBbie
Ne i/ P Konrpoasbnsie | IlpakTnyeckue (nupp )
NPorpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [JOK
1 Uucna u Beruncnenus. KBagparsele kopHu 15 1 https://m.edsoo.ru/7f417af8
5 Yucna u BerauciaeHus. CTeneHsb ¢ 1eIbIM 7 bu6mmoreka [JOK
IOKa3aTesIeM https://m.edsoo.ru/7f417af8
3 AnreOpanyeckue BbIpaKECHUS. 5 1 bubmuoreka [IOK
KBanpatHblii TpEXuiieH https://m.edsoo.ru/7f417af8
4 AnreOpandeckre BbIpaKCHUSI. 15 1 bubnmnoreka [JOK
AnrebOpaundeckas 1po0b https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. KBagpaTHbie bubnuotexa [IOK
5 15 1
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBa. CUCTEMBI 13 1 bubmuorexa [JOK
yYpaBHEHUH https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
7 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 DyHKuHH. OCHOBHEIC IOHATHA ° https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
o Y 1
o yHKUHH. HHCIIOBIC QYHKIHH o https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 TosToperne u 0dodmerne 6 1 https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 8 0



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 KVIACC

KonuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (uudposbie)
Ne i/ Kourpoabnbie | IlpakTnyeckue
NnporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 Yucna u Beraucienus. JleicTBUTEIbHBIC 9 1 bubmoreka [JOK
quciIa https://m.edso0.ru/7f419d08
) YpaBHEHHS 1 HEPABEHCTBA. Y PAaBHEHHUS C 14 1 bubnuoreka [IOK
OJIHOW MEPEMEHHOU https://m.eds00.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CUCTEMBI 14 1 bubnuorexa [JOK
ypaBHEHUH https://m.eds00.ru/7f419d08
bub6munoreka [JOK
4 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6moreka [JOK
> DyuKuun 16 ! https://m.eds00.ru/7f419d08
bub6munorexa [JOK
6 UucnoBeie MOCIEI0BATEIIBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIICHNE, CUCTEMATH3AITHIS 18 1 bubnuorexa [HOK
3HaHUHN https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 7 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
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