MUHUCTEPCTBO MPOCBEIEHUA POCCUMCKOM ®EAEPALINH
MunncTepero o6pazoBanus u Hayku Pecny0ankn Mapuii I
I'BOY Pecny6auxu Mapuii a1 '"3BeHHT0OBCKas o0meoopa3oBaTe/ibHas

CAaHATOPHAs LIKOJA-HHTepHAT'

-«PaccmoTpeHo» «CorsiacoBaHo» «YTBepm,ueHo»
Ha 3acenanuu [1IMO 3amecTUTENb )Iupexc'rop TBOY
QZZ&'/,(' /T.JLIumenopa/  PYKOBOOMTEIA IO YBP & % » guzz AT Monceesa/

p) Ta
ITpotoxomn Ne 1 /0.B.Ky3pmuna/ gl(l)),fm a3 No 1 QT «29) aBryc
2 202 Zf i i
oT «28» aprycra 2023 1. 01428 aBrycra 2023 T. S
M O I/I Cee Ba J'I I'O M I/”.I a MoanucaHo undposoi noanuckio: Monceesa Jliogmuna JleoHngosHa
Lll DN: cn=Mouceesa Jliogmuna JleoHngosHa, o=b0OY Pecny6nuku
Mapwuin On "3BeHUroBCKaa caHaTOpHasA WKoa-nHTepHaTt",
J-I eo H I/I‘qo B H a ou=gaupekTop, email=zv-shcola-internat@rambler.ru, c=RU
Hata: 2023.10.09 13:03:33 +04'00'
PABOYASA ITPOT'PAMMA
(ID 1701136)

yueGHOro nmpeamera «Ajaredpa»

Juist o0ydJarommxcs 7-9 Kj1accoB
Ha 2023-2024 y4eOHBbI# rox

CocraBUTEb:
yUYUTEb MaTEMATUKH
[Tumenosa T.I1

3Bennroso, 2023



INOACHUTEJIBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3yyeHHe IPYTruX JTUCHUIUINH, KaK €CTeCTBEHHO-HAYYHOIr0, TaK U TYMaHUTapPHOIO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO JJIsi MPOJOJKEHHUsST 00pa30BaHusl U B MOBCEAHEBHON XKU3HU.
PazButne y oOy4aromumxcs Hay4dHBIX TPEACTABICHUH O TPOMCXOXKIECHUH M CYIIHOCTH
anreOpanyeckux aOCTpakIMid, crocobe OTpaKEHUs MaTeMaTU4eCKOHl HayKol SIBICHUH U
MPOLIECCOB B MHpPHUpOJEe U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJICIMPOBAaHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS U KayeCTB
MBIIUICHHSI, HEOOXOAUMBIX JJISl aJanTalud B COBPEMEHHOM IHppoBom obmecTtBe. M3yuenue
anreOpsl o0ecrieuynBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
NEHCTBUS U BBIBOJBI, GOpMYyIUpOBaTh yTBepkaeHUs. OCcBOeHHE Kypca anredpsl oOecreunBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaroIUXCsA: OHH HCIOJNB3YIOT JCTyKTHBHBIE |
UHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNE W KOHKPETHU3aLHUIo, abCTparupoBaHWE W AHAJIOTHUIO.
OOyuenne anreOpe MpeanonaraeT 3HAYUTEIbHBIA OOBEM CaMOCTOSTENBHON NeATeIbHOCTH
o0ydJaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE  peIIeHuEe 3ajJady  SBJSeTCs  peaju3aluei
JESTEIbHOCTHOIO ITPUHIIKIIA O0yUEHUS.

B crpykrype mnporpaMmbel ydeOHOro Kypca «Ausredpa» Uis OCHOBHOTO OOILEro
o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTelbHO-MeTonudyeckue auHuu: «Yucna u
BBIUHCIICHUS», «ANreOpandeckue BBIPAKEHUSN», «YPaBHEHHUS W HEPaBEHCTBa», «DYHKIUHY.
Kaxxnas u3 3TUX coaepKaTesIbHO-METOANYECKUX JIMHUN pa3BUBAETCS Ha MPOTSLKEHUU TPEX JIET
U3Y4EHHUsI Kypca, B3aUMOJIEHCTBYsSI C IpyTUMU €ro JIMHUSIMU. B Xoze u3zydenus yueOHOro Kypca
00yyaromuMcs IPUXOAUTCS JIOTHYECKH pacCysKJaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Anredpay BKIIOUEHBI HEKOTOPbIE OCHOBBI
JIOTUKH, TPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3feflax MaTeMaTH4ecKoro oOpa3oBaHus U
CIOCOOCTBYIOIIME OBJAJACHUIO OO0YyYarolIMMHUCS OCHOB YHHBEPCAJIBHOIO MaTeMaTHYeCcKOTro
s3pika. CopeprKaTeIbHOM U CTPYKTYPHOU OCOOEHHOCTBIO YUeOHOTO Kypca «Anredpay» sSBIseTCS
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHuUM «Uucia W BBIUUCICHUSD CIIYXKUT OCHOBOM JUISl JajbHEHILIEro
U3Y4YEHUsS] MaTE€MaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYyYaroIIMXCS JIOTUYECKOTO MBIIIIECHUS,
(OpMHUPOBAHNIO YMEHHMS IOJI30BATHCS AITOPUTMAMH, a TAKXKE MPUOOPETEHUIO MPaKTHYECKUX
HaBBIKOB, HEOOXOIUMBIX JJIsi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHUA O YMCIEe Ha YpPOBHE
OCHOBHOT'O 00I1[ero 0oOpa3oBaHHsl CBSI3aHO C PAMOHAIBHBIMH U UPPALMOHATIBHBIMH YHCIAMH,
GbopMHUpPOBaHUEM TIPEACTABJICHUN O JEHCTBUTEIHHOM YHCIE. 3aBEPIICHHE OCBOCHUS YHCIIOBON
JUHUW OTHECEHO K CpeHeMy o0IeMy 00pa30BaHHUIO.

Conepxanue JAByX anreOpayeckux JHUHUH — «AnreOpanyeckue BBIPRKEHUS» U
«YpaBHEHUSI U  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOydYarOUIMXCS
MaTeMaTUYeCKOro arnrnapara, HEOOXOIMMOTo [Jsi pelIeHHs 3aJad MaTeMaTUKH, CMEXHBIX
MIPEIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE oCHOBHOrO 00I111€T0 00pa3oBaHus
yueOHbIM  MaTepuajn TpyNIUpyeTcsl BOKPYT  pallMOHAIBHBIX  BbIpakeHUil.  AureOpa
JEMOHCTPUPYET 3HAUEHUE MATEMATUKH KakK SI3bIKA JJI OCTPOECHUS MAaTEMaTHYECKUX MOJEINEH,
OTMCAHHU MPOLIECCOB U SIBICHUN peaibHOTO MHpa. B 3amaun oOydyenus anreOpe BXOAST Takke
JanbHeWIee pa3BUTHE ANTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOJAWMOIOo, B YAaCTHOCTH, MJIs
OCBOCHMS Kypca HWH(GOPMATUKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX pPacCy>XKICHHMA.



[IpeoOpa3zoBanre CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHUS, CIIOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TPAUUECKOM  JIMHUM  HAIENeHO Ha  TOJy4YeHHue
o0yyaromuMucs 3HaHUM 0 QyHKIUAX KaK BakHEHIIeH MaTeMaTH4ecKOi MOoJeNu A OIMCaHUs
U HCCIICZIOBAaHUS PAa3HOOOPA3HBIX MPOLIECCOB M SIBICHUN B mpupoae W obmectse. M3ydyenue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIIONB30BaTh pa3IMYHBIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE MIPEICTABICHUNA O POJIU MAaTEeMAaTUKU B Pa3sBUTHU LIMBUIIM3ALUU
U KYJIbTYPBI.

Cornacno yuyeOHOMy IutaHy B 7-9 Kiaccax u3ydaeTcss y4eOHBIH Kypc «Anredpay,
KOTOpBIM BKJIIOUAET CJIEAYIOLIUME OCHOBHBIE pazlienbl coiepxkaHus: «Yuciaa U BBIUHCICHUSD,
«AnrebpanyecKue BbIPAKEHUSD, « Y paBHEHHsSI U HEPABEHCTBAY, «DYHKIIUN.

Ha u3yuenue yue6HOTro Kypca «Anredpa» orBogutcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Heneno), B 9 kinacce — 102 vaca (3 yaca B
HeJeN0). YueOHOe BpeMsi MOXKET OBbITh YBEJIMYEHO /10 4 4 B HEJEINIO 3a CUET BApUATUBHOM YaCTH
bazucHoro maH.

B yue6nom miane I'bOY Pecnybnuku Mapuit On "3BeHUroBckas caHaTOpHas IIKOJIA-
MHTEpHAT" Ha M3yuyeHHe mnpenMera "AnreOpa" M3 BapuaTUBHOW 4YacTu BblAesneHO 136 u (u3
pacuera 4 4 B Hezaemnto). JlOMOJHUTENbHBIE Yachl UCHOJIb3YIOTCS I PacIIMpPEHUs] 3HAaHUU U
YMEHUH MO OTAETIbHBIM TEMaM BCEX pa3zelioB Kypca.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Yuciia 1 BLIYMCICHHUA

JpoOu OOBIKHOBEHHbIE U JECATUYHBIE, NEPEXOoA OT OAHON (opMbl 3amucu Apoled K
apyroii. IIoHATHE palMOHAIBHOIO YMCIIA, 3aIMCh, CPABHEHHE, YIIOPSAIOYUBAHUE PALIMOHATIBHBIX
qrcen. ApudMeTHuecKue NeHCTBUS ¢ pallMOHANIBHBIMU YHMCIaMU. PemieHne 3agad u3 peairbHOR
IPAaKTUKU Ha 4acTHu, Ha ApoOHu.

CreneHp ¢ HaTypajJbHBIM I1OKa3aTelIeM: OIpelesIeHUe, MpeoOpa3oBaHne BBIPAKEHUH Ha
OCHOBE OTpE/ICICHHUS, 3aUCh OOIBIINX Yncen. [IponenTsl, 3anich MPOIEHTOB B BUE APOOH U
IpoOu B BHJIE NPOLEHTOB. TpU OCHOBHBIC 33[a4ud HAa MPOILECHTHI, PELICHNUE 33a]ad U3 peabHOU
IIPAKTHKU.

[TpuMeHeHrEe NPU3HAKOB JAEIMMOCTH, Pa3JI0KEHUE HA MHOXKMTEIN HATYPaJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPONOPLMOHATIBHOCTH.

Auredpanyeckue BbIpaKeHHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. JlomycTumble 3Ha4eHUs
nepeMeHHbIX. IlpencraBieHne 3aBUCUMOCTHM MEXAY BeIMYMHAMHU B BHJIE (HOPMYJIBL
Brraucnenus mo gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO pPaBHBIC
BBIpQXEHUSI, IIPaBUJIa NIPEOOpPa30BaHUs CYMM M IPOU3BEJEHUI, IpaBUiia PacCKpbITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpHowienbl 1 MHorowieHbl. CteneHb MHorouwieHa. CliojkeHue, BBIUMTAaHUE, YMHOKEHUE
MHOTOWICHOB. @OpMyJibl COKPAIIEHHOIO YMHOKEHHMs: KBaApaT CyMMbl M KBaJpaT Pa3HOCTH.
®dopMyia pasHOCTH KBagpaToB. Pa3nokeHre MHOIOWIEHOB HA MHOXKUTEH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHMsI, IpaBUia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YPaBHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, 4YMCIIO KOPHEW JIMHEWHOrO ypaBHEHUS,
pellleHne JIMHEHHBIX ypaBHeHUI. CocTaBlI€HHME ypaBHEHHH IO YCIIOBUIO 3ajJadd. Pemienue
TEKCTOBBIX 3a/1a4 C IIOMOLIBIO YPABHEHUM.

JluneiiHOe ypaBHEHHE C ABYMs IEpEeMEHHBIMHU U ero rpaguk. Cucrema JIByX JMHEWHBIX
ypaBHEHUW C JABYMsl TIepeMEHHBIMU. PeleHue cucteM ypaBHEHUH CIOCOOOM MOJCTaHOBKH.
IIpuMepsl pelieHns TEKCTOBBIX 3a4a4 ¢ TOMOILBIO CUCTEM YPaBHEHU.

DOyHKIUHA

Koopannara Toukm Ha mnpsMod. YUucnoBble NpOMeXyTKH. PaccrosiHme mexnay AByms
TOYKaM{ KOOPJAMHATHON IIPSIMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcrucca W opauHAaTa TOYKU Ha
KOOpAMHATHOM miockocTh. Ilpumeps! rpadukoB, 3agaHHbIX (opmyiamu. UYreHue rpadukoB
peanbHbIX 3aBUcuMocTel. Ilonatue Qynkuuu. I'papux ¢ysknuu. CBoicTBa (QyHKIMH.
Jluneitnas ¢yukiys, e€ rpapuk. I'padux GyHkmu y = |X|. ['paduueckoe pemieHre TUHEHHBIX
YPAaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUM.



8 KIIACC

Yuciia ¥ BBIYHMCICHUSA

KBanparaelii koperb u3 4ywcna. lloHsatue o0 wuppanwoHanbHOM uyuche. JlecaTnyHbie
npuOJIMKEHUST UPPALMOHANBHBIX unces. CBoMcTBa apupMETUYECKIX KBAJAPATHBIX KOPHEH M UX
NPUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAKCHUNM U BBIYMCICHUSAM. JleHCTBUTENbHbBIE
qyucia.

Crenens ¢ 1esIbIM NTOKa3aresieM U €€ cBoicTBa. CTaHaapTHas 3alUCh YHCIIA.

Anredpanyeckne BbIPaKeHUs

KBagparHblil TPEXUWIEH, pa3IoKEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHMCTBO anreOpandeckoil apobu. CroxkeHwue,
BBIYUTAHNE, YMHOXKEHHUE, JIeJCHUE airedpandeckux ApoOeil. PammoHanbHble BBIpaXXEHUS M UX
npeoOpazoBaHue.

YpaBHeHUs] M HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opmyna KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemennie ypaBHEHMil, CBOISIIMXCS K JHMHEWHBIM M KBaapaTHbIM. [Ipocteiimue npoGHO-
pauMoOHalIbHbIE YPABHEHUSI.

I'paduueckas uHTEpHpeTalss ypaBHEHUN C JBYMS NE€PEMEHHBIMM U CHUCTEM JIMHEHHBIX
YpPaBHEHUH C JIBYMs IIEpEMEHHBIMU. lIpuMepbl peleHus CUCTEM HEIMHEHMHBIX yYpaBHEHUH C
JIByMsI [IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 33129 AJIreOpandecKiuM CIIocCOOOM.

UucnoBple HEpaBeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OOHOM INEPEMEHHOMU.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHENHbIE HepaBeHCTBA € OJHOM IepeMeHHOH. CHCTeMBbI
JIMHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOI.

DOyHKIUHA

[Tonstue ¢pynkuuu. OONaCTh ONpeaesIeHUs] 1 MHOXKECTBO 3HaueHUH (QyHKIH. CriocoObl
3a1aHus QyHKIIUM.

I'padpuk ¢dynkuun. Yrtenuwe cBoiictB QyHkuuu no e€ rpaduky. Ilpumeps! rpapukon
GyHKIUI, OTpa)karoUINX peaJbHbIe MPOLECCHI.

@OYHKIMY, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO NMPONMOPLHMOHAIbHBIE 3aBUCHUMOCTH, MX
rpaduxu. OyHkuuu y = X2,y = X3,y = VX, y=|x]. I'paduueckoe perieHre ypaBHEHUH U CUCTEM
YPaBHEHUM.

9 KJIACC

Yuciaa 1 BLIYHCTIECHUS

PanmonanbHble Yncna, UppalroHaIbHbIe YUCIa, KOHEYHbIE U OSCKOHEYHBIE JCCSITHUHBIC
npobu. MHOXECTBO JeHCTBUTENBHBIX YHCEN, ICHCTBUTENbHBIE YHCIA Kak OECKOHEYHBIC
JIecATUYHbIe  npobu. B3auMHO  OAHO3HAYHOE  COOTBETCTBHME  MEXKIY  MHOXKECTBOM
JIEUCTBUTEIbHBIX YUCET U KOOPJAUHATHOMN MPSMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHUCEN, apu(pMEeTHUeCKUe NEeHCTBUS C ACHCTBUTEIHHBIMU
YHCIaMH.

Pa3mepsl OOBEKTOB OKPYIKAIOIIETO MHUPA, JIUTEIBHOCTH IMPOIECCOB B OKPYKAIOIIEM
MHpE.

[Tpubmmk€HHOE 3HAUEHUE BEIWYMHBI, TOYHOCTh NpUOMmKeHus. OKpyrieHHe 4YHcell.
IIpuknaka v OLEHKA pe3yJIbTaTOB BHIYMCIICHUM.



YpaBHeHUsI 1 HEPABEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHHH, CBOASIUMXCA K  KBaJpPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl pelieHuss YpaBHEHUM TpeThed M YETBEPTOW CTEIEHEU
pa3I0KEHUEM Ha MHOKUTEIH.

Pemenne  npoOHO-palMOHANBHBIX ~ ypaBHEHWH.  PemieHne  TEKCTOBBIX  3ajad
anreOpandecKuM METOIOM.

VYpaBHeHHE C AByMs IE€peMEHHbIMH U ero rpa¢uk. PemieHue cucreM IBYX JMHEWHBIX
YPaBHEHHH € ABYMs IIEPEMEHHBIMU. PelleHne CuUCTeM IBYX YPaBHEHMM, OJHO U3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOpOH cTerneHu. ['paduueckas MHTEpHpeTalys CUCTEMbl YPaBHEHHUN C
JIByMsI [IEPEMEHHBIMHU.

Perienue TekCTOBBIX 3ajau anreOpandeckuM CrocoOOM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

PemreHne JNMHEMHBIX HEPABEHCTB C OAHOW IEPEeMEHHOW. Pemenue cucreM JIMHEMHBIX
HEpaBEHCTB ¢ OAHOW mepeMeHHOW. KBanparHele HepaBeHcTBa. I'paduueckas uMHTEpHperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IByMS IIEPEMEHHBIMH.

DOyHKIUHA

KBanparnunast ¢yskius, e€ rpaduk u cpoiictBa. [lapaboma, KOOpAWMHATHI BEPITHMHBI
napaboJibl, 0Ch CAMMETPHUH TapaldoIbL.

I'paduxn dyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x|, u ux cBoiicTpa.

Yucii0Bble NMOCJIEA0BATEILHOCTH M NPOrPECCUH

[TonsiTe 4MCIOBOM MOCIENOBATEIIBHOCTH. 3aJaHUE IMOCIIENOBATEIbHOCTH PEKYPPEHTHOU
bopmyoit u popmysoii N-ro uieHa.

Apudmernueckass M reomerpuueckas — mporpeccud.  DPopmynbl  N-TO  4wieHa
apru(MeTHUECKON U TreOMETPUYECKON MPOrpecCHil, CyMMBI IIEPBHIX N YIEHOB.

N300pakeHre 41WieHOB apu(PMETHUECKOW M TeOMETPUYECKOM MpOorpeccuié TOUYKaMu Ha
KOOPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 SKCITOHEHIIMATIbHBINA pocT. ClI0KHbBIE POLICHTHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IMTPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJbTaTbhl OCBOSHHUS NPOrpaMMbl y4yeOHOTO Kypca «Auredpa»
XapaKTEPU3YIOTCS:

1) naTpuoTHyecKoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K NPOLUUIOMY W HACTOSLIEMY pPOCCHUUCKOM MaTEeMaTHKH,
IICHHOCTHBIM OTHOIIEHHEM K JOCTHDKCHHSIM POCCHMCKHX MAaTeMaTUKOB W  POCCHHCKOMN
MaTeMaTUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO ATUX JOCTH)KCHHUH B IPYTUX HayKaxX W MPHUKIIATHBIX
chepax;

2) rpa:kIaHCKoe 1 TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJIHGHUIO OOS3aHHOCTEH TpakJIaHWHA W peajlu3allid €ro Ipas,
MPEJICTaBJICHUEM O MaTeMaTH4YeCKHMX OCHOBaX (DYHKIIMOHUPOBAHUS pPAa3IMYHBIX CTPYKTYD,
SIBJIGHUH, MPOLENYp TpakJaHCKOro oOIecTBa (HalpUMeEp, BBIOOPHI, OMpPOCHI), TOTOBHOCTBHIO K
OOCYXXJICHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYCCKHM MPHUMEHEHUEM JIOCTHIKCHUN
HAyKH, OCO3HAHHEM BaKHOCTH MOPAIbHO-3THYECKUX IPUHIIUIIOB B IEATEIHLHOCTH YUEHOTO;

3) Tpyi0BOE BOCIIMTAHME:

YCTAaHOBKOW Ha AKTMBHOE YYacTHE€ B PEIICHWU MPAKTUUECKHX 3a/lad MaTeMaTHYECKOMN
HaIpaBJIEHHOCTH, OCO3HAHUEM BaXHOCTH MaT€MaTHYE€CKOr0 OOpa30BaHUsl Ha MPOTSHKEHUHU BCEH
KHU3HU IS YCHEIHON NMpo(heCCUOHATBHOM AESITETbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHIH,
OCO3HAHHBIM BBIOOPDOM U TIOCTPOCHHEM WHAMBHUAYAJIbHON TpaeKTOpuM 0Opa3oBaHUs U
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOEe BOCIUTAHHE:

CIIOCOOHOCTBIO K HMOILMOHAIBHOMY M 3CTETUYECKOMY BOCHPHUSTHIO MaTeMaTUYECKUX
00BEKTOB, 3a/1a4, PEIIeHUN, paccyKICHUN, YMEHUIO BUACTh MaTEMAaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpHUEHTAIMel B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyUYHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS UEJIOBEKa, MPUPOAbI U OOIIeCTBa, MNOHUMAaHUEM
MaTeMaTHUeCKOH HayKH Kak cgepbl UYeIOBEYECKOW AeATeIbHOCTH, JTaloB €€ pa3BUTUSA U
3HAYUMOCTHU JIJISl Pa3BUTHS IIUBHIM3AIMH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKA U MaTeMaTHYECKOM
KyJbTypOH Kak CpEICTBOM IIO3HAHUS MHUpA, OBJAJCHUEM TMPOCTEUIIMMHU HaBBIKAMU
HCCIIEIOBATENILCKON JIEATEIbHOCTH;

6) puznueckoe Bocnuranue, GopMUpPOBaAHNE KYJIbTYPHI 310POBbSI U IMOLNOHAJIBHOIO
0/1aronosy4us:

TOTOBHOCTBHIO TTPUMEHSATh MAaTEMAaTHUYECKHE 3HAHUS B HHTEPECAX CBOETO 3JI0POBbBSI, BEICHUS
3I0pOBOTO 00pa3a KU3HU (370pOBOE MUTAHHE, COANAHCHUPOBAHHBIA PEXKUM 3aHATUNA U OTIbIXA,
perynsipHas u3udeckas aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBBbIKa pedrekcuu, MpU3HAHUEM
CBOETO IpaBa Ha OMHKOKY U TAKOTO e TpaBa JAPYTroro YeIOBeKa;

7) 3K0JI0ruYecKoe BOCIIUTAHME:

OpHEHTAaIlMel Ha MPUMEHEHHWE MaTeMaTHYeCKUX 3HAHWM s pelIeHus 3aJad B o01acTu
COXPAaHHOCTH OKPY’KAIOIIEH Cpelbl, TMJIAaHUPOBAHUS IIOCTYNKOB M OLIEHKM HX BO3MOXHBIX
TOCJICICTBUI 1T OKPY’KAIOIIEH Cpebl, OCO3HAHHWEM TIJI00ATBHOTO XapaKTepa SKOJIOTHYECKUX
mpoOJIeM U MyTeH UX PEIICHHUS;



8) ananTanus K U3MEHAKIIMMCS YCJIOBUIM COLUAJILHOM ¥ IPUPOJIHOM Cpeabl:

TOTOBHOCTHIHO K IIGIZCTBPISIM B YCJIIOBHAX HGOHpCI[GJIéHHOCTI/I, IMOBBIIICHHUIKO YPOBHA cBocit
KOMIICTCHTHOCTH YCPC3 MPAKTUUYCCKYIO ACATCIbHOCTb, B TOM 4YHCJIC YMCHUC YUUTHCA y APYIUX
moael, mpruoOpeTaTh B COBMECTHOM JESTENbHOCTU HOBBIC 3HAHUS, HABBIKK U KOMIIETEHIIUU U3
OTIbITA JIPYTHX;

HEOO0XOIMMOCTBIO B (POPMUPOBAHMH HOBBIX 3HAHH, B TOM 4Hcie (OPMYIHPOBATH HJIEH,
IIOHATHUSA, THUIIOTC3bI 06 OGT:GKTaX " ABJICHHAX, B TOM 4YHUCIIC paHCC HCU3BCCTHBLIX, OCO3HABATH
neUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMAThH CTPECCOBYIO CUTYAIIHIO
KaK BBI3OB, TpPEOYIOMMHA KOHTPMEpP, KOPPEKTHPOBATh NpPUHUMAEMble pEIICHUS U JCHCTBUS,
(hopMyIHpPOBATh U OIICHUBATH PUCKHU U MOCIIEICTBUS, POPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHBIE yHHBepCcAIbHbIE y4eOHbIe AeiicTBUS

ba3oBble JlornyecKkue AeiCTBUA:

L] BBIBJIITE W XAPaKTCPU30BATH CYHICCTBCHHLIC TMIPU3HAKU MATEMAaTUYCCKHUX O6T)€KTOB,
NOHATUH, OTHOIIEHUH MEXAy NOHATUAMH, (OpPMYyIUPOBaTH ONpPEAEICHHUs TOHSITHH,
yCTaHaBJIMBaTh CYIIECTBEHHBIH NpHU3HAK KiacCU(UKALMK, OCHOBaHMs Uil 000OLIeHUs U
CpaBHEHMS, KPUTEPUHU IPOBOAMMOIO aHAJIN3A;

e BOCIpPUHUMAThb, (QOPMYJIUPOBATH M NPeoOpPa30OBBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €IUHUYHBIE, YACTHBIE U O0IIUE, YCIOBHBIE;

e BBUIBJIATh MaTE€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M HPOTHBOpEYMs] B (akTax,
JaHHBbIX, Ha6J'IIO)IeHI/I$IX U YTBCPXKIACHUAX, MpcAjiaraTb KPUTCPHUU JId BBIABJICHHA
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JleJaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUYEeHNH, YMO3aKIIIOUEHHUH 110 aHAJIOTUN;

e pa30upaTh J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKAECHUU (IpsIMble U OT HPOTHUBHOIO),
IMPOBOAUTE CAMOCTOATCIIBHO HCCJIOKHBIC OO0Ka3aTCJIbCTBAa MAaTCMATHYCCKHUX q)aKTOB,
BBICTPaMBaTh apryMEHTAllMI0, NPUBOJUTH TNPUMEPbl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

e BbIOMpaTh croco0 pelleHus yueOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHMS,
BBIOMPATh HAMOOJIEE MOIXOIANINN ¢ YUETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/bCKue 1eHCTBHA:

e HCHOJB30BATh BOIPOCHl KAK HCCIENOBATEIbCKUM MHCTPYMEHT MO3HAHUS, (OPMYIHPOBATH
BOMPOCHI, (PUKCHUpYIOILHE MPOTUBOpEUUE, MpoOIeMy, CaMOCTOATENIbHO YCTAHABIHUBATh
HCKOMO€ U JaHHOE, OPMHUPOBAThH TUIIOTE3Y, ApTyMEHTUPOBATh CBOIO MTO3UIUIO, MHEHHE;

e TIPOBOJUTH IO CAMOCTOSITENBHO COCTABJICHHOMY IIJJAaHY HECJIOXHBIM DKCIIEPUMEHT,
HeOOoJIbIIIOe HUCCIIeI0OBaHUE MO YCTAHOBJIEHHIO OCOOCHHOCTEW MaTeMaTH4eCKOro OOBEeKTa,
3aBHCUMOCTEH 0OBEKTOB MEXy COOO;

e  CaMOCTOATEIbHO (OPMYIHPOBaTH OOOOIIEHUS M BBIBOJBI MO pe3yJibTaTaM IMPOBEAEHHOTO
HaOJIIO/IeHUsI, MCCIIEOBAHUS, OIICHUBATh JIOCTOBEPHOCTh IOJIYYEHHBIX pPE3yJbTaTOB,
BBIBOZIOB Y 000OILIEHHUIH;

e IPOTHO3UPOBATH BO3MOXHOE PA3BUTHUE MPOLIECCA, & TAKKE BBIIBUraTh IPEAIIOIOKEHNS O €r0
Pa3BUTHHU B HOBBIX YCJIOBHSAX.



PabGora ¢ undopmaumeii:

BBISIBIIATh HEJOCTATOYHOCTh M HM30BITOYHOCTh MH(OPMALWHU, TAHHBIX, HEOOXOAMMBIX IS
peleHHs 3a/1a4H;

BBIOMpaTh, aHAJIU3UPOBATh, CHCTEMAaTH3HPOBAaTh W HWHTEPIPETUPOBATH HHGPOPMAIHIO
Pa3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

BbIOMpaTh (opMy NpeAcCTaBiIeHHS WHPOPMALMKM U HIUIIOCTPUPOBATH peIIaeMble 3a7adu
CXeMaMH, AMarpaMMaMu, HHOHM rpadukoil 1 MX KOMOMHALUAMU;

OLICHMBATh HAA&KHOCTh WH(POPMAIMU II0 KPHUTEPUSAM, NPEATOKEHHBIM YUYHUTEIEM WIH
cpOpMyITHMPOBAHHBIM CAMOCTOSTEIIBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJbHBIC y‘leﬁl—lble JeHCTBUA:

BOCIIPUHUMAThL U (OPMYIUPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBHSIMH U IICJISIMH
oO1IeHHus, ICHO, TOYHO, IPAMOTHO BbIpaXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M NMHUCbMEHHBIX
TEKCTax, JaBaTh IOSCHEHHUS IO XOJy pELIeHUs 3aJaud, KOMMEHTHUPOBATh IOJY4YECHHBII
pe3ymbTaT;

B XO0Ji¢ OOCYXICHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAeMOW TEMBI, MPOOJIEMBI,
peliaeMoii 3a7auu, BbICKa3bIBaTh UICH, HAIICIICHHbIE HA TIOUCK PEIIeHHUs, COTIOCTABISITh CBOU
CYXKICHHUSI C CYXICHHSIMH JAPYTUX YYaCTHUKOB Juanora, oOHapy»KUBaTh pazludyue Hu
CXOJICTBO TIO3UIINH, B KOPPEKTHOH (hopMe (OpMYyIIMPOBATH Pa3HOTIIACHS], CBOM BO3PAXKCHHUS;
MPEACTABIIATh PE3yJbTaThl pEHICHUs 3aJadyd, SKCIEPUMEHTa, HCCIEAOBaHUS, NPOEKTa,
CaMOCTOSITENILHO BBIOMPAaTh (opMaT BBICTYIUIEHUS C Y4€TOM 3aJad MPE3eHTAlUd U
0COOCHHOCTEH ayAUTOPHH;

MOHUMATh W HCIOJBH30BaTh MPEUMYIIECTBA KOMAHIHONM M HHAMBUAYATbHON pPaOOTHI MpHU
pelIeHNN yUYeOHBIX MAaTEMAaTHICCKHX 3a]1a9;

MPUHUMATh 1€JIb COBMECTHOM JE€ATEIbHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM
paboThl, pacmpenensTh BHIbI pabdoOT, JOTOBapUBATHCS, OOCYKIaTh MPOILECC U pPe3yJbTaT
paboThl, 000011aTH MHEHUSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYIIOBBIX (QopMax paboTel (00CyX)aeHUs, 0OOMEH MHEHHUSMHU, MO3TOBBIC
HITYPMBl U JPYTHE), BBIIOJHITH CBOIK YacTh pabOThl U KOOPIUHUPOBATH CBOM JEHCTBUS C
IpYTMMH 4YJ€HaMH KOMAaHJbI, OLICHHBATh KA4eCTBO CBOETO BKJaJa B OOIIUN MPOIYKT IO
KpUTepusam, chopmMyIMpOBAaHHBIM YUYACTHUKAMHU B3aHMOICHCTBHS.

PeryisiTHBHbIE YHUBEpPCAJIbHBIE YUeOHbIE IeiiCTBUSA
Camoopranmu3anus:

CaMOCTOSITENIbHO COCTAaBJIATH IJIaH, airOPUTM peEIIeHUs 3a7auydl (UM €ro 4acTb), BBIOMpATh
Croco0 pemeHuss ¢ y4€TOM HMEIOIUXCS PEeCcypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEHICHUH ¢ y4ETOM HOBOM MH(OPMALIUH.

CﬂMOKOHTpOJ’[L, 3MOLHMOHAJIbHBIA HHTEJLJIEKT:

BIIQJIETh CIOCOOAMH CaMOINPOBEPKH, CAMOKOHTPOJSI Tpollecca W pe3yjbTara pelieHus
MaTeMaTHIEeCKOM 3a1adu;

NPEIBUAECTh TPYIAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IpU PEUICHWH 3a7a4d, BHOCHUTH
KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, HAaWIEHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYIHOCTEN;

OIICHUBATh COOTBETCTBUE pE3yJbTaTa JIEATEIIbHOCTH TMOCTAaBJICHHOW LEIW W YCIOBUSM,
OOBSACHITh TPHUYMHBI JOCTYIKEHUS WM HEJOCTIIKCHHS IIEIM, HAaXOJWTh ONIMOKY, /JaBaTh
OLICHKY MIPHUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIbTATbBI

K koHmy oOydenus B 7 KJjacce OOYYArOIIMICS TMONYyYUT CIEIYIONIUE IPEIMETHbIC
pe3yJIbTaThI:

Yucia ¥ BBIYHCICHUSA

BbimonHATe, coderas yCTHblE M IHUCbMEHHbIE HpPUEMBI, apu(METHYECKUE NEHCTBUS C
palOHAIbHBIMU YHCIAMU.

HaxonuTe 3HaYeHHWs YMCIOBBIX BBIPAXCHHUH, MPHUMEHSATh pa3zHOOOpasHble CIOCOOBI U
OpUEMBl  BBIYUCIEHHMS 3HAYEHUH JApOOHBIX BBIPAKEHUH, COJIEpKAIlUX OOBIKHOBEHHBIE MU
JeCATUYHbIE ApoOu.

[lepexoauth OT OnHONM (HOPMBI 3amuCH YUCEN K Apyroil (mpeoOpa3oBHIBATH JECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECSITUUHYIO IPOOB).

CpaBHUBATh U YIOPSAJOYMBATH PALIMOHAJIBHBIE YUCIIA.

OxpyriisTh yucna.

BBINOMHATE NPUKHUIKY W OLICHKY PE3yJbTaTa BBIYUCICHUN, OLEHKY 3HAYCHUM YHMCIIOBBIX
BBIPAKEHUI. BBINIOIHATE AEWCTBUSI CO CTENIEHSIMHU C HATYPAJIBHBIMU [10KA3aTEISIMHU.

[IpyuMeHsTh IPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOYKUTENIN HATypPaJIbHBIX YHCEIL.

Pemate 1npakTUKO-OPUEHTUPOBAHHBIE 3aa4M, CBSI3aHHBIE C OTHOLICHHEM BEJIMYMH,
IIPONOPLUHOHAIBHOCTHIO BEJIUYHH, IPOLEHTAMHU, HHTEPIPETUPOBATH PE3YJIbTATHI PEIICHMS 33134 C
yu€TOM OrpaHHUYEHHH, CBI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAaEMBbIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHMsI

Hcnonp3o0Bare anredpanyeckyro TEPMUHOJIOTUIO U CUMBOJIMKY, IPUMEHSThH €€ B IpoLecce
OCBOEHUS yUeOHOI0 MaTepuaa.

HaxonuTh 3HaueHust OyKBEHHBIX BhIPKEHUH MPU 33JJaHHBIX 3HAUEHUSIX IEPEMEHHBIX.

BbimonHATe npeoOpa3oBaHusl LENOT0 BBIPAXKEHHUS B MHOTOWICH MPHUBEICHHEM MOJO0HBIX
CllaraéMblX, PaCKpbITUEM CKOOOK.

BBINONHATE YMHOMKEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOIOWIeHa HAa MHOIOYJIEH,
IPUMEHATH (POPMYIIBI KBaJpaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcCylIeCTBIATh PA3JI0KEHUE MHOTOYJICHOB HAa MHOXKMTEIM C TIOMOIIBIO BBIHECEHMS 3a
CKOOKHM OOIIEro MHOXHTENS, TPYNIUPOBKU CllaraéMbIX, MPUMEHEHHUs] (OpMyJ COKpPaIIEHHOIO
YMHOXKEHHUS.

[IpumensaTh mnpeoOpa3oBaHMs MHOTOWIEHOB JJIsl PpELICHUs pPAa3JIMYHBIX 3ajad U3
MaTEMaTHKH, CMEKHBIX IIPEMETOB, U3 PEAILHON MTPAKTUKH.

Hcnonb30BaTh CBOMCTBa cTeneHe ¢ HATypaJbHBIMH IOKa3aTelsiMU JJs npeoOpa3oBaHUs
BBIPa)KCHU.

YpaBHeHHs U HEPABEHCTBA

Pemate nuHEHHBIE ypaBHEHHs C OJHOW IIEPEMEHHOM, NMPHUMEHsSA IIpaBUia IEepexona OT
HCXOJHOIO YpPaBHEHUS K pPaBHOCWIBHOMY eMy. I[IpoBepsATh, SBISETCA JIM YUCIO KOPHEM
YpaBHEHHS.

[IpumensTs rpaduueckre METObI IPU PEIICHUH JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath mpuMepsl ap Yucel, SBISIOMIMXCS PelICHHEM JIMHEHHOTO ypaBHEHUS C JBYMs
[IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM MJIOCKOCTH TpapuK JHHEHHOTO YpaBHEHHS C JABYMS
MIEPEMEHHBIMHU, NOJIb3YSICh I'PaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.



Pemarp cucrempl ABYX JIMHEHHBIX YPABHCHMHM C IBYMS IICPEMEHHBIMH, B TOM 4YHCIIE
rpaduUecKu.

CocraBiaTrh M pemiarb JUHEHMHOE YpaBHEHHE WM CHUCTEMY JIMHEMHBIX ypaBHEHUH IIO
YCIIOBUIO 3aJla4M, WHTEPIPETHPOBATb B COOTBETCTBUU C KOHTEKCTOM 3aladyd I1OJTYYCHHBIN
pe3yJbTar.

DOYyHKIUH

N300paxkaTh HAa KOOPAMHATHOM MPSAMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAUHATaM, Jy4H, OTpPE3KH, HWHTEpBaJIbl, 3allMChIBaTh YHCJIOBHIE IIPOMEXKYTKH Ha
alreOpanyeckoM s3bIKe.

OTtmeuaTe B KOOPAMHATHOW IUIOCKOCTH TOYKM 110 3aJaHHBIM KOOpJAMHATaM, CTPOMTH
rpaduku JuHeHHbIX pyHKuuid. CTpouts rpaduk GpyHkmm y = [X|.

OnuchIBaTh ¢ MOMOUIbIO (PYHKLNIH U3BECTHBIE 3aBUCUMOCTH MEX/1y BEITMUUHAMU: CKOPOCTb,
BpeMsl, PacCTOSIHUE, [IeHa, KOJINYECTBO, CTOUMOCTb, IPOU3BOAUTEIIBHOCTD, BpeMsi, 00bEM padoThI.

HaxonnTs 3HaueHmne GyHKIMH 1O 3HAYECHUIO €€ apryMeHTa.

[Tonumatp Tpaduueckuii cnoco0 MpencTaBieHUS W aHAIM3a WH(OpMAIMU, M3BJICKATh H
MHTEPIPETUPOBATH HHPOPMALIMIO U3 TPaQUKOB peabHbIX IPOLIECCOB U 3aBUCUMOCTEH.

K koHmy oOydyenus B 8 kJjacce oOyyaroIIMiCs MOJYyYUT CJEIYIOUIUE IPEeIMETHbIE
pe3yabTaThI:

Yuciia ¥ BbIYUCICHUSA

Hcnonp30BaTh HayallbHBIE TNPEICTABICHUS O MHOXKECTBE JEHCTBUTENIBHBIX YUCEN U
CpPaBHEHMsI, OKPYIJIEHUS W BBIYMCIECHUH, M300pa)kaTb JAEHCTBUTEIbHbIE 4YMCIA TOYKAMM Ha
KOOPJIMHATHOMU IIPSIMOA.

[IpumeHsTh MOHATHE apU(PMETUUECKOIO KBAAPATHOTO KOPHS, HAXOIUTh KBaJIPATHHIE KOPHHU,
UCHOJNb3ysd TNPH HEOOXOAUMOCTH KaJbKyJSATOP, BBIMOJHATH IPEeoOpa3oBaHUs BBIPAXKEHUH,
coJepaKallMX KBaJpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Wcnonp3oBarh 3anmucu OOJBIIMX W MajbIX YHCEN C MOMOIIBIO JECSITHUYHBIX IpoOeil u
creneHei yucna 10.

AuaredpanyecKkue BbIPaKEeHHUA

[IpuMeHATh TNOHATHE CTENEeHH C ILeIbIM IO0Ka3aTeleM, BBINOJIHATh MpeoOpa3oBaHU
BBIPA)KECHU, COAEPIKAINX CTEIIEHU C LIEJIBIM ITOKA3aTEJIEM.

BbINOMHATE TOXK/IECTBEHHBbIE IMPEOOPa30BaHUS PALMOHAIBHBIX BBIPAKEHUM Ha OCHOBE
MIPaBUII IEHCTBUN HaJl MHOTOUJICHAMH M aIreOpandyecKuMu JIpoOsMH.

PackianpiBaTh KBaspaTHBIN TPEXUIIEH HA MHOXKHUTEIH.

[IpumensTh peoOpa3oBaHus BhIPAXKEHUN JJIsl PEIICHHs] PA3IMYHBIX 33/1a4 U3 MaTEMaTHKH,
CMEXHBIX IIPEIMETOB, U3 PEATbHON IPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemarp nuHelHbIE, KBaApaTHbIE YPaBHEHUS M PALlMOHAIBHBIE YPABHEHHUS, CBOISALIMECS K
HUM, CUCTEMBI JIByX YPaBHEHUH C IBYMS NI€PEMEHHbBIMHU.

[IpoBomuTh mpoCTENIINE UCCIENOBAHUS YPAaBHEHUM M CHCTEM YPAaBHEHMI, B TOM YHCIE C
pUMEHEHHEM rpauyecKux MpeCcTaBIeHUN (ycTaHABIMBATh, UMEET JIM YPaBHEHUE WM CUCTEMa
YPaBHEHMI peLIeHHUs, €CIIM UMEET, TO CKOJIBKO, U Tpoyee).

[lepexonuTh OT ciaoBecHOM (OPMYIHPOBKM 3afaud K €€ aiaredpanyeckoil Monenu ¢
ITOMOIIIBIO COCTABJIEHUS YPABHEHMS WIIM CHCTEMBI YPaBHEHU I, HHTEPIIPETUPOBATh B COOTBETCTBUHU
C KOHTEKCTOM 3a/1a4¥l [IOJIy4YeHHBIN pe3ysbTarT.



[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB /I CPABHEHUS, OLICHKH, PEIIATh JTUHEHHbIE
HEpaBEHCTBA C OJHOW MEPEeMEHHOH M WX CHUCTEMBI, JaBaTh TIpa(UUYECKyl0 HWILIIOCTPAIHIO
MHO>KECTBA PELLIEHUI HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DOYyHKIUT

[Tonumarth U UCMONIB30BaTh (YHKIIMOHAIbHBIC TIOHATHUS U SI3bIK (TEPMUHBI, CAMBOJINYECKUE
0003HaYeHHS), ONPEEIATh 3HaUeHUEe (PYHKLIMHU 10 3HAYECHUIO apryMEHTa, ONpPEeesTh CBOWCTBA
¢byHKIMYU 0 e€ TpaduKy.

Crtpouts rpaduku 31eMEeHTapHBIX PYHKIMNA BUA:

y = kix,y = %2,y = x3,y = [X|, y = VX, onucbiBaTh CBOICTBA YHCIOBOIl DYHKIUHA 110 €8
rpaduxy.

K konmy oOydyenus B 9 kJjacce oOy4arOIIMICS TMONyYUT CIEIYIONIUE IPEIMETHbIC
pe3yJIbTaThI:

Yuciia ¥ BbIYUCICHUSA

CpaBHMBATh U YNOPSAAOYMBATH PALlUOHAIBHBIE U UPPALIMOHAIIbHBIE YHUCIIA.

BeimonsaTe apudmMeTnyeckre IeMCTBUSL C pallMOHAIBLHBIMU YWCIIAMH, COYETast YCTHBIE U
MIMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BBIUMCICHUSI C HPPALMOHATIBHBIMU YUCIIaMHU.

Haxonuth 3HaueHHs CTENEHEW C LeJIbIMU MOKa3aTeasiMU U KOPHEW, BBIYUCIATH 3HAUYCHUS
YHUCJIOBBIX BBIPAXKEHUN.

OxpyrisiTh JAEUCTBUTENbHBIE YHCIIA, BBINOJIHATH HIPUKHUIKY pe3yJbTaTa BbIYUCICHUM,
OLIEHKY YHCJIOBBIX BBIPAKEHUH.

YpaBHeHNsI 1 HEPABEHCTBA

Pewiate nuHeliHbIE U KBaJIpaTHbIE YpaBHEHUs, YPABHEHUS, CBOISAIIMECS K HUM, IPOCTEMIINE
JIPOOHO-paLlOHAJIbHBIE YPABHEHMUS.

Pemate cuctembl IBYX JMHEHWHBIX YpPaBHEHUU C JBYMsI TIEPEMEHHBIMH U CHUCTEMBI JBYX
YpaBHEHUM, B KOTOPBIX OJJHO YpaBHEHUE HE SIBISIETCS JTMHEHHBIM.

Pemate TekcToBBIE 3aaud  anreOpanvyeckuM CIOCOOOM € TOMOUIbI COCTaBJICHHUS
YPaBHEHUS UM CUCTEMBI IBYX YPAaBHEHUU C IBYMS IEPEMEHHBIMHU.

[IpoBoaNTE IpOCTEHIINE UCCIENOBAaHUS YPAaBHEHUM M CHCTEM YPAaBHEHHMI, B TOM YHUCIE C
MIPUMEHEHUEM IpapUUecKUX MpeaAcTaBiIeHul (ycTaHaBIMBaTh, UMEET JIM YpaBHEHUE WM CUCTEMa
YPaBHEHMH peLIeHHUs], €CIIM UMEET, TO CKOJIBKO, U Tpoyee).

Pemarp nuHeliHble HepaBEHCTBa, KBaJpaTHBIE HEPABEHCTBA, H300paKaTh pEIICHUE
HEpaBEHCTB Ha YMCIJIOBOW MPSIMOM, 3allMChIBATh PEIIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemarb cuctembl TUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIINE KBAaIPaTHOE
HEPaBEHCTBO, M300pakaTh PELICHHE CHUCTEMbl HEPAaBEHCTB Ha YMCJIOBOM NpPSMOM, 3amucChIBaTh
pELIEHNE C TOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPH PELICHUH Pa3IMYHBIX 3a7au.

DOYyHKIUT

Pacrio3naBate (yHKIIMM M3y4YeHHBIX BHIOB. [loKa3pIBaTh CXEMATHUECKU PACIIONOKEHHE Ha

KOOPJMHATHOM TUIOCKOCTH TpadukoB GyHkiuil Buaa: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT 3Ha4YCHHUU KOA(PPHUIIMEHTOB, OMUCHIBATH CBOWCTBA
byHKIUH.

Crpouth M u300pakaTh CXEMaTHUYECKH TpadUKd KBAJAPATUYHBIX (YHKLUUH, ONUCHIBATH
CBOMCTBA KBaJIPaTUYHBIX (PYHKIIMHA MO UX TpapurKaMm.



Pacrnio3HaBaTh KBaJpaTHUHYIO (QYHKLHUIO [0 (GOpMyJie, IPUBOIUTH IMPUMEPHI KBaIPATUYHBIX
(GyHKUMH U3 pealbHOM KU3HH, (PU3UKU, TEOMETPHUU.

YuciioBbIE 10CJI€10BATEIBHOCTH U IPOrPeCCHH

Pacrnio3HaBaTh apu(pMeTHUYECKyl0 U I'€OMETPUYECKYI0 IPOrpPecCUM MpH Pa3HbIX criocobdax
3a/laHusl.

BBINONHATE BBIYMCICHUS C HUCMOJNBb30BaHUEM (GOpMyJd N-ro 4YjieHa apuMETHYECKOW H
TF€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh 4IeHbl OCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPIMHATHOM IIJIOCKOCTH.

Pemartsp 3amaun, cBsI3aHHBIE C YMCIOBBIMHU I1OCIIEI0BATEIILHOCTSMH, B TOM YHUCIIE 3a1a4U U3
peanbHOM JKU3HHU (C UCTIONB30BAHUEM KAJIBKYISATOPA, U(PPOBBIX TEXHOIOTHIH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LM (pPOBbHIE)
Ne i/m KoHTpoJbHbIe
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI
Yucia u BeIUKCIICHUS. PalinoHaibHbIE bubnuoreka [{OK
1 29 2
yucia https://m.edso0.ru/7f415b90
bubnuoreka [{OK
2 AJIrCOPAHHCCKHC BLIPKCHILA 38 2 https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
3 ¥ paBHEHILA 1 HEpaBeHCTBa 25 2 https://m.edso0.ru/7f415b90
bubnunoreka LIOK
4 Koopmunarst u rpagukn. Cyriuan 24 1 https://m.edso0.ru/7f415b90
bubmmoteka IIOK
> TosTopenne 1 obodmenHe 20 2 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 9
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8 KUIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

duekTpoHHbIe (LM (pPOBbHIE)

Ne ni/mm KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI
1 AnreOpanueckre BbIpaXKeHUsI. 23 2 bubnuoreka [JOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
bubmuoreka [{OK
2 UYucna u Berurcienus. KBagpatHele KOpHU 18 1 https://m.edsoo.ru/7f417af8
3 VYpaBHenus u HepaBeHCTBA. KBapaTHbie 21 2 bubanorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
4 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubnuorexa [{OK
IIOKa3aTeseM https://m.edsoo.ru/7f417af8
5 Anrebpanyeckue BbIpaKEHHUS. 8 1 bubmuoteka [IOK
KBanpatublii TpéxuiieH https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 14 1 bubnnorexa [JOK
YpaBHEHUN https://m.edsoo.ru/7f417af8
bubnmnorexa LIOK
7 .H 16 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bubnmorexa LIOK
8 ) . 9
YHKLHH. OCHOBHEIC HOHATHS https://m.edsoo.ru/7f417af8
bubnunotexa LIOK
) 4 1
o YHKUHH. THCAOBLIE GyHKUHMH o https://m.edsoo.ru/7f417af8
bubnmnorexa LIOK
10 I1 000 11 1
OBTOPEHHE 1 0D0DIIEHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10
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9 KUIIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JaeKkTpoHHbIE (HU(POBHIE)

Ne ni/mm KoHTpoJbHbIe
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI
1 Yucna u BeuKucieHus. JlelicTBUTEIbHBIC 15 1 bubmuorexa [JOK
yucia https://m.eds00.ru/7f419d08
bubmuorexa [JOK
2 Dymxui 20 L https://m.eds00.ru/7f419d08
3 YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUA C 18 1 bubnnoreka [JOK
OJHOM NIEPEMEHHOU https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 18 1 https://m.edsoo.ru/7f419d08
5 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 16 1 bubnuotexa [JOK
YPaBHEHUU https://m.eds00.ru/7f419d08
bu6mmorexa [IOK
6 YucnoBble OCIE0BATENBHOCTH 20 2 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS o5 2 bubnnoreka [JOK
3HAHUU https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 132 9
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» Anre6Opa, 8 knacc/ MaxkapserueB FO.H., Munatok H.I'., Hemkor K.W. u apyrue; nox
penakuuert Tenskockoro C.A., AkimonepHoe obmiectBo «M3aarenbctBo «IIpocBerieHuey
» Anre6pa, 9 knacc/ Makaperaes FO.H., Munatok H.I'., Hemkor K.U. u apyrue,
Axkunonepnoe o6mectso «M3narensctBo «lIpocBemienne»

* Marematuka. Anre0Opa: 7-i kimacc: 0a30BbIi YPOBEHb: YUeOHUK, 7 Kiacc/ MakapbiueB
O.H., Munnrok H.I'., Hemikos K.W. u npyrue; nox pen. TensakoBckoro C.A., AKIHOHEPHOE

obmectBo «M3naTenbpcTBO «IIpocBemnieHuey

METOJAUYECKUE MATEPHUAJIbI JIS1 YYUTEJISL

Matemaruka. Anreopa : 7—9-e kiacchl : 6a30BBIH YPOBEHB : METOIMYECKOE ITOCOOUE K
peIMeTHOM TrHUN y4eOHUKOB 1o anredpe 0. H. Makapsruea, H. I'. Munmiok, K. U.
Hemmxoa u np./ —

2-e u3., ctep. — Mocksa : [Ipocsemenue, 2023

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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