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MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sIBISETCS OJHUM M3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 0oOpa3oBaHUS: OHA
o0ecrieunBaeT U3yueHHEe IPYTUX TUCIHIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U TYMaHUTApHOTO
IIUKJIOB, €€ OCBOGHHE HEOOXOAMMO JJIsi MPOAOKEeHUs 00pa30BaHUs M B MOBCEAHEBHON KU3HU.
PasBute y oOyuarommxcs Hay4YHBIX NPEJICTABICHUA O TMPOUCXOXKICHHUH U CYIIHOCTH
anreOpandyeckux aOCTpakIui, crnocoOe OTpaKEHUS MaTeMaTHYeCKOM HayKoll SBICHUH u
IPOIIECCOB B TpUpOAE U OOIIeCTBE, POJM MaTeMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHWUU W B NPAKTHKE CHOCOOCTBYET (POPMHUPOBAHMIO HAYYHOT'O MHPOBO33PEHHS M KAuyeCTB
MBIIUICHHSI, HEOOXOAMMBIX Uil a/IalTalid B COBpPEMEHHOM IdpoBoM olmiecTBe. M3ydeHne
anredpsl o0ecrieunBaeT pa3BUTHE YMEHUs HA0JI01aTh, CPABHUBATh, HAXOJIUTH 3aKOHOMEPHOCTH,
TpeOyeT KPHUTHYHOCTH MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JeHCTBUSI M BBIBOJBI, POpMyIUpOBaTh yTBepkAcHUI. OcBOoeHUE Kypca anreOpbl oOecreynBacT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYyYaloUUXCA: OHHU HCIONB3YIOT JeAYKTUBHBIE U
MHIYKTHBHBIE PACCY’KACHUS, 0000IIeHNEe M KOHKPETH3aIMio, abCTparupoBaHUEe W aHAJIOTHIO.
OOyuenune anrebpe mnpenanojaracT 3HAYUTEIbHBI OO0BEM CAMOCTOSTEIBHOM JEATENbHOCTH
o0yJaromuxcs, TMOITOMY CaMOCTOSITEJIbHOE pEIICHHWE 3aJad  SBISIETCS — peanu3anueit
JESITeTbHOCTHOTO MPHHIUTIA 00y4YeHUSI.

B crpyktype mnporpammbl yueOHOro Kypca «Amiredpa» 11 OCHOBHOTO OOIIETo
0o0pa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJIEpXKATEIbHO-METOIMYeCKre JHHUU: «Umcna u
BBIUHCTICHUS, «ANreOpandeckue BBIPAKEHUS», «YPaBHEHHS W HEPaBEHCTBa», «DYHKIHI.
Kaxxgas u3 3TUX coaepKaTelbHO-METOAMYECKUX JIMHUN pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET
U3yUYeHHsI Kypca, B3aUMOJICHCTBYS ¢ IpyTMMHU €ro JUHUSIMU. B Xoxe u3ydenus ydeOHOro Kypca
00yYaroImuMcs MPUXOJUTCS JIOTHYECKU PACCYKAATh, UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
a3bIK. B cBsI3M ¢ 3TUM B nporpaMmy yueOHOro Kypca «Anredpa» BKIIOUEHBl HEKOTOPHIE OCHOBBI
JIOTHKH, TPEJICTAaBICHHbIE BO BCEX OCHOBHBIX pa3lielax MaTeMaTH4ecKOro OoOpa3oBaHHS WU
CIOCOOCTBYIOLINE OBJAJCHUI0 OOYYaIOIIMMHUCA OCHOB YHHMBEpPCAJIbHOIO MaTeMaTUYECKOTO
si3pika. CopepKaTeIbHON B CTPYKTYPHON OCOOEHHOCTHIO yUeOHOTO Kypca «Anredpay sBIsSETCS
€ro HHTETPUPOBAHHBIN XapakTep.

Copepxanne nuHHM «Yucaa M BBIYUCIEHHUS» CIY>)KUT OCHOBOM il JallbHEHIIEero
U3yYeHHs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYaroIIMXCs JIOTMYECKOTO MBIIIICHHUS,
(OpMHPOBAHUIO YMEHHSI MOJB30BAThCS ANTOPUTMAMHU, a TaKKe MPUOOPETEHHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJWMBIX IJISi MTOBCETHEBHON XHM3HH. Pa3BUTHE MOHATHS O YHCIE Ha YPOBHE
OCHOBHOTO 0011er0 00pa30BaHUs CBSI3aHO C PALMOHAIBHBIMH W MPPAMOHAIBHBIMU YHCIIAMH,
(dhopMHUpPOBaHUEM TIPEACTABICHUN O MEHCTBUTEILHOM YHCIE. 3aBEPIICHHUE OCBOSHHUS YHCIOBOM
JUHUW OTHECEHO K CpeHeMy o01eMy 00pa30BaHHUIO.

Copmep:xanue JByX anreOpanveckux JHHHA — «AJreOpandecKkue BBIPAKCHUSDY U
«YpaBHEHHSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QOpMHpOBaHUIO Yy  OOydaromuxcs
MaTeMaTHYECKOro ammapaTa, HEoOXOIUMOro JJsl peIleHHs 3aJad MaTeMaTHKH, CMEXHBIX
NPEMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 337ad. Ha ypoBHE OCHOBHOIO 0011ero 00pa3oBaHus
y4eOHBI ~ MaTepuan TPYMITUQYETCS  BOKPYT  PAlHOHATBHBIX BBIpaXeHUi.  AnreOpa
JIEMOHCTPHUPYET 3HAUCHHE MAaTEeMAaTUKU KaK S3bIKa JUIS MMOCTPOSHHUS MAaTEeMaTHYECKUX MOJIENIEH,
OIHCaHUs MPOLECCOB U SBJIEHUI peanbHOro Mupa. B 3amaun oOyueHus anredpe BXOIAT Takke
JambHeHIee pa3BUTHE AITOPUTMUYECKOTO MBIIUICHUS, HEOOXOAWMOTO, B YAaCTHOCTH, IS
OCBOGHHUSl Kypca HHPOPMATHKH, M OBJAJCHHE HAaBBIKAMU JCIyKTHUBHBIX PACCY>KICHHIA.



[IpeoOpazoBaHre CUMBOIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaXEHHs, CIIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPUECTBY.

Copnepxxanve  (QyHKUMOHANBHO-TpaUUECKON  JIMHUM  HAleJIEHO Ha  IOJy4YeHUe
o0yJaroluMucs 3HaHUM 0 PYHKIMAX KaKk BaKHEHIIelH MaTeMaTH4ecKoi MOJAETH sl OMHCAHUS
U HCCJIeIOBAaHUSl pa3HOOOpa3HBIX IMPOLIECCOB M SIBJICHWM B mpupoje u obuiectBe. M3yuenue
MaTepuaiga CHOCOOCTBYET pa3BUTHIO y OOYyYaIONIUXCS YMEHHUS HCIOJb30BaTh pa3iINyuHbIC
BBIpA3UTEIbHBIC CPENICTBA sI3bIKA MaTEMaTHKU — CJIOBECHBIE, CHUMBOJHYECKUE, Tpadudeckue,
BHOCHT BKJIaJ] B (DOPMHUPOBAHHE TIPEJICTABIICHUN O POJIM MATEMATUKH B Pa3BUTHH ITUBUITH3AINH
U KyJIbTYPHI.

CormacHo yueOHOMY IUIaHy B 7-9 Kiaccax uU3ydaeTcsi Y4eOHBIM Kypc «AnreOpay,
KOTOpBIM BKIIIOYAET CJIEAYIOLIME OCHOBHBIE pa3lienbl coiepxkaHus: «Yucia U BBIYHUCICHUSD,
«AnreOpanyeckre BhIpaXeHUs», « Y paBHEHUS U HEPaBEHCTBa», « DyHKIUNY.

Ha uzyuenune yuebHoro kypca «Anredpa» orBogutcst 306 yacoB: B 7 kiacce — 102 gaca (3
Jaca B Hezeno), B 8 kimacce — 102 yaca (3 yaca B Heznenmo), B 9 kmacce — 102 yaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE
7 KJIACC

Yuciia 1 BBIYMCTICHUS

JlpoOu OOBIKHOBEHHBIE U JAECATHUYHBIEC, IEpexoa OT OAHOW (opMbl 3amucu Apodei k
npyroii. [loHsTHe panMoOHaNBHOIO YHCia, 3alIUCh, CPABHEHUE, YIOPSAIOUYMBAHUE PALlMOHATIBHBIX
yrcen. ApudMeTrnueckue IeHCTBUS ¢ pallMOHAIBHBIMU YHMCIaMU. PemieHue 3aqad U3 peanbHOM
NPAaKTUKU Ha 4acTH, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJeM: olpejaesieHue, npeoOpa3oBaHHe BBIPAXKEHUN Ha
OCHOBE OIIpe/IeTICHUs], 3aich 00NbIINX 4Kcel. [IporeHTsl, 3anuch NPOLEHTOB B BUAE ApOOH U
IpoOu B BUJE NMPOLEHTOB. Tpu OCHOBHBIE 33JaYl Ha MPOLIEHTHI, PEIICHUE 3a7a4y U3 peabHON
IIPAKTHUKH.

IIpuMeHeHne NPU3HAKOB JAEIUMOCTH, Pa3JI0KEHNUE HA MHOXKUTEIN HATYPAJIbHBIX YHCE.

PeanbHble 3aBUCMMOCTH, B TOM UYHUCIIE TIpsiMasi U 00OpaTHasi MPOIOPIHMOHAIIBHOCTH.

Auredpanyeckue BbIpasKeHHs

IlepeMeHHBIE, YUCIIOBOE 3HAYECHHUE BBIPAXKECHUSA C NEPEMEHHOW. JlONyCTHUMBIE 3HAYEHUS
nepeMeHHbIX. [IpeacraBieHue 3aBUCHUMOCTH MEXJIy BeIMUYMHAMU B Buae (OPMYIIbL.
Beraucnienus nmo gopmynam. IIpeodpaszoBanne OyKBEHHBIX BBIPAKEHHUH, TOXKIESCTBEHHO paBHBIC
BBIpA)XEHUS, TIPaBUIIa NIPeoOpa30BaHUs CyMM M NPOU3BENEHHI, MpaBuia PACKPBITUS CKOOOK U
MPUBEICHNS IOJJOOHBIX ClIaraeMblX.

CBOJCTBA CTENEHNU C HATYPAJIbHBIM [10KA3aTEIIEM.

OpnowieHsl U MHOrowieHsl. CteneHb MHOrowieHa. CoKeHue, BBIYUTAHUE, YMHOXKEHHUE
MHOroujeHoB. DopMynbl COKpAIIEHHOTO YMHOXEHMS: KBaApaT CyMMbl M KBaJpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3nokeHne MHOTO4JIEHOB Ha MHOKUTEIH.

YpaBHeHHs U HEPaBeHCTBA

VYpaBHeHUE, KOPEHb YPAaBHEHHUs, MpaBuUia MpeoOpa3oBaHus ypaBHEHUs, PaBHOCUIBHOCTh
YpaBHEHUH.

JluHeitHOe ypaBHEHHE C OJHOW MEPEMEHHOW, YHUCIO KOpPHEW JIMHEMHOTO YypaBHEHMS,
pelieHue JIMHEHHBIX ypaBHeHMM. CocTaBieHME ypaBHEHUM IO YCIOBHMIO 3ajaud. PemieHue
TEKCTOBBIX 3aJ]a4 C TIOMOILBIO YPABHEHUH.

JluneiiHOe ypaBHEHHE C JABYMS MEpEeMEHHBIMH U ero rpaduk. Cucrema IBYX JTHHEHHBIX
ypaBHEHHI ¢ JBYMs MNEpeMEHHbIMH. PerieHue cucreM ypaBHEHHH CHOCOOOM IOJICTAHOBKHU.
[Ipumepsl perieHns: TEKCTOBBIX 33a4 C IIOMOILBIO CUCTEM YpaBHEHUIA.

DOyHKUUH

Koopaunara Toukn Ha npsmon. UucioBsle npomexyTku. PaccrosiHue Mexay IByMms
TOYKAMU KOOPAMHATHOU MPSIMOIA.

[IpsamoyronbHas cuctema koopauHaT, ocu Ox um Oy. Abcuucca M OpJuHAaTa TOYKU Ha
KOOpAMHATHOM miockocTu. [Ipumeps! rpadukos, 3agaHHbIX (opmynamu. UYreHue rpadukoB
peanbHbIX 3aBucuMocTed. [lomarme ¢ynkumuu. [padukx  Pysknum. CpoiicTBa  (QyHKIHIA.
Jluneiinast ¢pynkuus, e€ rpaduk. y) padux ¢ynkuuu y = |x|. I'paduueckoe perienne IUHEHHBIX
YPaBHEHUN U CUCTEM JIMHEWHBIX ypaBHEHUH.

8 KVIACC

YucJia 1 BLIYUCJICHUSA



KBanpatueiii kopenb u3 uucna. Ilonstme 00 wuppanuoHanbHOM uyHcie. JlecsTudnble
NpUOIIKEHUsT UppalMOHaIbHBIX uncen. CBolcTBa apudMeTHYecKuX KBaJpaTHBIX KOPHEH U UX
IIPUMEHEHHE K IMpeoOpa3soBaHMIO YHCIOBBIX BBIPAKEHUHW W BbIYHUCICHUSIM. JleHcTBUTENbHBIC
qucna.

Crenens ¢ enabpIM MokazateneM U e€ cBoiictBa. CTaHaapTHas 3aIIUCh YUCIA.

Auredpanyeckune BbIpasKeHHs

KBaznpaTHblil TpEXUIIEH, Pa3I0kKEHUE KBAAPATHOTO TPEXWIEHA HA MHOKHUTEIH.

Anrebpanueckas apoOb. OCHOBHOE CBOMCTBO anreOpandeckoil npoou. Croxenwe,
BBIUUTAHUE, YMHOXKEHHE, JIeJICHUE anredpanyeckux apoOeil. PanmoHanbHbIe BBIpaXKEHUS U UX
npeobpazoBaHue.

YpaBHeHHs U HEPaBEeHCTBA

KBanpatHoe ypaBHeHue, (opMmyna KOopHEHl KBaJpaTHOTO ypaBHeHusa. Teopema Buera.
Pemenne ypaBHEHMIA, CBOJSIIMXCA K JIMHEWHBIM H KBaApaTHbIM. [Ipocteitimme apoOHO-
paloHalIbHbIE YPAaBHEHUS.

I'paduueckass MHTEpIIpeTalUsl YPaBHEHUH C ABYMS NEPEMEHHBIMU U CHUCTEM JMHEWHBIX
YpaBHEHUN C JBYMs INepeMEHHbIMU. [IpuMepbl pemieHuss CUCTEM HEJIMHEWHBIX YPaBHEHUU C
JBYMsI IEPEMEHHBIMHU.

Pemenne TekCTOBBIX 3a7a4 aNreOpandecKuM CIIoCOOOM.

UucnoBble HepaBeHCTBA M HUX CBoiicTBa. HepaBeHCTBO ¢ OQHOM MEPEMEHHOM.
PaBHOCUIIBHOCTH HepaBeHCTB. JIMHelHbIe HepaBeHCTBa € OJHOM mepeMeHHON. CucTeMbl
JIMHEWHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

DOyHKUUH

[Toustne ¢pynkumu. OOnacTh ONpenesieH!s] 1 MHOXKECTBO 3HaueHUH (QyHKImHU. CriocoObl
3a1aHus QYHKITHI.

I'papux Qynkimun. Yrenune cpoicTB ¢(yHKimm mo e€ rpaduxy. Ilpumepsr rpadukos
GyHKIUH, OTpa)karoUIuX peajbHbIe MPOLECCHI.

OyHKIMH, OMHUCHIBAIOLIME MPSIMYIO U OOpAaTHYIO MPONOPLUOHAIBHBIE 3aBUCUMOCTH, HUX
rpadukn. Oyrkiun y = x°, y = x°, y = Vx, y=|x|. [padudeckoe pelreHne ypaBHEHHHA U CHCTEM
YpaBHEHUH.

9 KJIACC

Yucia 1 BbIYUCTCHUSA

ParyonanbHble yncia, UPpalMOHATIbHbBIE YNCIA, KOHEYHbIE U OECKOHEYHBIE JIECITUYHBIC
npodu. MHOXECTBO JEMCTBUTEIbHBIX YHUCEIN, JACUCTBUTENBHBIE YHCIA KAaK OECKOHEUHbIE
JeCSITUYHblE  ApoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBUE  MEXKIY  MHOKECTBOM
JNEWCTBUTEIBHBIX YUCET U KOOPAUHATHOMN MPSMO.

CpaBHeHHE AEMCTBUTENBHBIX YHCEN, apuMeThyecKkue NEHCTBUS C JIeHCTBUTEIbHBIMU
YUCIIAMH.

Pa3mepsl 0OBEKTOB OKpPYXAlOMIETO MHpPA, IMTEIHHOCTH MPOILECCOB B OKPYKAIOIIEM
MHpE. 5

[Tpubnmx€HHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHus. OKpyTiIeHHue 4Yuced.
IIpuknaka v OLEeHKa pe3yJIbTaTOB BEIYMCICHHMN.

YpaBHeHHUsI M HEPABEHCTBA

JIuneitHoe ypaBHeHue. Penenne ypaBHEHUM, CBOIAIINXCS K TUHEUHBIM.



KBagpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOMSIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHUs ypaBHEHUM TpETbEeH M 4YETBEPTOM CTENEHen
Pa3IoKEHUEM Ha MHOKHUTEIIN.

Pemenne  npoOHO-pallMOHANBHBIX  ypaBHEHHH.  PelneHme — TEKCTOBBIX  3aday
anreOpandeckuM METOO0M.

VYpaBHeHHE C JBYMS NEPEMEHHBIMH M €ro rpaduk. PemeHue cucteM ABYX JIHMHEHHBIX
YPaBHEHUN C IByMs IIEpEMEHHbIMU. PemieHue cucreM [BYX YpPaBHEHMM, OJHO M3 KOTOPBIX
JTMHEWHOE, a Jpyroe — BTOPOHl creneHu. ['padudeckas MHTEpIpETallUs CUCTEMbl YPaBHEHUH C
JBYMS IIEPEMEHHBIMHU.

Pemenne TekCTOBBIX 3a7a4 aNreOpandecKuM CIIoCOOOM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenue JIMHENHBIX HEPABEHCTB C OJHOM IEepeMeHHOW. PemieHue cucTeM JIMHEHHBIX
HEpaBEHCTB C OJHOW nepemeHHOW. KBaapaTHele HepaBeHcTBa. ['paduueckas MHTeprpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMU.

DyHKUUHA

Kpanparnunas ¢yskmus, e€ rpaduk u cpoiictBa. [lapaborna, KOOpAWMHATH BEPITHHBI
napaboIIbl, 0Cb CHMMETPHH MapadoIIbl.

I'padukn GyHKImit: y = kx, y = kx + b, y = k/x, y =x°, y =x, y = |x| u nx cBoiictsa.

Yucii0BbIe N0CJIEA0BATEIBHOCTH U NPOTrPECcCUH

ITonsiTEe 4KMCIOBOM MOCIIENOBATEIBHOCTH. 3aJaHUE IIOCIEA0BATEIbHOCTH PEKYPPEHTHON
dhopmysoit u popMyIIol 1-TO YIeHa.

Apudmernueckass U reomerpuueckas — nporpeccur.  DPopmynbl  n-TO  4WiEHa
apu(pMeTHYeCKOl U TeOMETPUUECKOl MPOrpeccuii, CyMMbl IEPBBIX # YICHOB.

N300pakeHre 4iICHOB apu(METHUECKOW M T€OMETPUYECKOH MpOorpeccuil TOYKaMH Ha
KOOPJMHATHOH IOCKOCTHU. JINHENHBIN U AKCIIOHEHLINAIbHBINA POCT. CII0XKHbBIE POLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
INPEIMETA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JInuyHOCTHBIE Ppe3yabTaTbl OCBOCHUSA MPOrpaMMbl ydeOHOro Kypca «AnreOpa»
XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHHE:

MPOSIBJICHUEM HHTEpeca K TPOIUIOMY U HACTOSIIEMY POCCHUMCKOM MaTEeMaTHKH,
LICHHOCTHBIM OTHOUIEHWEM K JOCTHKEHUSM POCCUMCKUX MATEMATHKOB U POCCHIMCKON
MaTeMaTUYECKON IKOJbI, K UCIIOJb30BAHUIO ATUX JOCTUKEHUHN B IPYTUX HAyKaxX W MPUKIIAIHBIX
chepax;

2) rpa;kKIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEM Tpa)kIaHWHA W peaju3alil ero Mpas,
MPECTaBICHUEM O MaTEeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP,
SIBIIGHUH, TPOLIETYp TPaKIaHCKOTO oO0IIecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXJICHUIO 3TUYCCKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYCCKHUM MPUMEHCHHEM JOCTHKCHHIMA
HayK{, OCO3HAHUEM Ba)KHOCTH MOPATBHO-3TUYECKHUX MTPUHIIUIIOB B JEATEIHLHOCTH YUEHOTO;

3) Tpya0BOE BOCIUTAHME:

YCTAaHOBKOW Ha aKTHBHOE YYaCTHE B PEIICHHH TMPAKTHYECKUX 3a7ad MaTeMaTHYECKOM
HANPaBIEHHOCTH, OCO3HAHHEM BaKHOCTH MAaTEeMAaTUYECKOTO0 0Opa30BaHUS HA MPOTSHKEHUU BCEl
KHU3HU 711 YCHEIIHOM MpoQecCuOHANIBbHOMN IeATENbHOCTH U Pa3BUTHEM HEOOXOJIMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM WHAMBUAYAIBHON TpaeKkTopuu O0Opa3oBaHUS U
KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEHH;

4) 3cTeTHYECKOEe BOCTIUTAHME:

CIOCOOHOCTBIO K SMOIMOHAIBHOMY M 3CTETHUYECKOMY BOCIPUATUIO MAaTEMaTHUYECKHX
00BEKTOB, 3a/1a4, PEIICHUH, PacCyKICHUM, YMEHHIO BUAECTh MaTeMaTHUECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE,

5) HeHHOCTH HAYYHOI0 O3HAHUS:

OpUEHTallMel B JIEATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX NpPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YEJIOBEKa, NPUPOILI M OOIIECTBAa, MOHUMAHHEM
MaTeMaTHYeCKOl HayKu Kak cdepbl 4YeIOBEUECKOH MAeSITeTbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYUMOCTH JIJISl PA3BUTHS IUBWJIM3AIMH, OBJIAJCHUEM S3BIKOM MAaTEMaTUKH U MaTeMaTHUYECKOU
KyJbTypOM KaK CpEICTBOM IIO3HAHMS MHUpPA, OBJAJCHUEM MPOCTEUIIMMU HaBBIKAMU
HCCIIEA0BATENBCKON IEATEIbHOCTH;

6) ¢usuuyeckoe BocnuTaHue, (POPMHPOBAHHE  KYJIbTYPbI  3A0POBbSI U
3MOIMOHAIBHOIO 0JIATONOJIYYHS:

TOTOBHOCTBIO MPHUMEHATh MaTEeMaTHYECKHME 3HAHUS B MHTEpPEcax CBOEro 3J0pOBbs,
BEJICHUS 37J0pPOBOr0 00pasa »KU3HU (340pOBOE MUTAHKE, COATAHCUPOBAHHBIA PEXKUM 3aHATHA H
OTIbIXa, peryispHas (usnueckas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBBIKA peIICKCHUH,
MIPU3HAHUEM CBOETO MpaBa Ha 0m961<y Y TAKOTO K€ TIpaBa JAPYTroro YeJIOBeKa;

7) 3K0JI0TMYEeCKO0e BOCIIMTAHME:

OpUEHTallMel Ha NMPUMEHEHHE MaTeMaTUYeCKUX 3HAHWUW Ui pelIeHHs 3aJad B 00JacTH
COXPAaHHOCTH OKPYKAIOIIEH Cpeapl, IUIAHUPOBAHUS TIOCTYNKOB M OIEHKH WX BO3MOJKHBIX
MOCNEACTBUIA ISl OKPY>KaIOIIEH cpebl, OCO3HAHMEM TJI00AIbHOTO XapakTepa HKOJIOTHYECKUX
po0JieM U MyTel UX pelieHus;



8) aganTanus K N3MEHSAOIMMCS YCI0BUAM COLUAIBHON M IPUPOAHOI cpebl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHMSIX HEOINPEIECIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 IMPAKTUYECKYIO IEATEIBHOCTh, B TOM YMCIIE YMEHUE YUHUTHCS y IPYTUX
Jrofiel, MpuoOpeTaTh B COBMECTHON JESTENbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHLUU M3
OIIBITA JPYIHX;

HE00XOIMMOCTBIO B ()OPMHUPOBAHUU HOBBIX 3HAHWUU, B TOM uuciie (GOPMYIMPOBATH HJIEH,
MOHATHS, TUIIOTE3bl 00 OOBEKTaX M SBJICHUAX, B TOM UHUCIIE paHEe HEU3BECTHBIX, OCO3HABATh
neGuIUTH COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, TNTAHUPOBATh CBOE Pa3BHUTHE;

CIIOCOOHOCTBIO  OCO3HABATh CTPECCOBYIO CHUTYallUIO, BOCIPHUHUMATh CTPECCOBYIO
CUTYyallMI0 KakK BBI30B, TPEOYIOUIMI KOHTpMEp, KOPPEKTUPOBATh MPUHUMAEeMble PEIICHUS U
necTBus, GopMyaHpoBaTh U OLIEHUBATh PUCKU U TIOCTEACTBUA, (POPMUPOBATDH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI
IHo3naBaTebHBbIE YHHBEPCAJIbHbIE YUeOHbIe 1eHCTBUS
ba3oBbie Jiornyeckne 1eMCTBUA:

® BBIABIATH M XapaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKU MaTEeMaTHUYECKUX OOBEKTOB,
MOHSTUN, OTHOIIEHUN MEXIy MOHITUAMH, (HOPMYIHUPOBATH OMpECIICHUSI TOHATHUH,
YCTaHABJIMBATh CYLIECTBEHHBIN NMPU3HAK KIacCU(PUKAIMU, OCHOBAHUS /ISl 00001eHus
U CPaBHEHUS, KpUTEPUU IIPOBOIMMOTIO aHAIN3a;

® BOCIPHUHHMATH, (HOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXACHUS: YTBEPAUTEIbHbBIE U
OTpHULATEIbHbIE, EAMHUYHBIC, YACTHBIE U OOLIHNE, YCIOBHBIE;

® BBIABIATH MATEMATUYECKUE 3aKOHOMEPHOCTHU, B3aUMOCBSI3H U IPOTUBOPEUHs B (paKTax,
JMAHHBIX, HAOJIOJEHUSAX U YTBEPXKACHUSAX, Npe/jiaratb KPUTEPHUHU JUIsl BBISBICHUS
3aKOHOMEPHOCTEHN U IPOTUBOPEYHNIA;

® JleNlaTh BBIBOJBI C WCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U UHIAYKTHUBHBIX
YMO3aKII4YEeHUH, YMO3aKIIFOUEHUH M0 aHAJIOTUH;

e pa3dupaTh JOKa3aTeJbCTBA MATEMATUYECKUX YTBEPXKIACHUM (IpsiMble U OT
MIPOTUBHOTO), MIPOBOAUTH CaMOCTOSITENILHO HECJIOXKHbIE JI0Ka3aTelIbCTBa
MaTreMaThyecKnX (aKkTOB, BBICTPAWBATH AaPTyMEHTAIMIO, TPHUBOJIUTH NPHUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHHUS;

e BpIOUpaTh crocob penieHus y4yeOHOM 3ahauu (CpaBHUBATh HECKOJIBKO BAapUAHTOB
pelieHus, BEIOMpaTh Hanbosee MOAXOA[IIUN C YIETOM CaMOCTOSTEIbHO BBIACIEHHBIX
KPUTEPHUEB).

ba3oBbie ucciieqoBaTe/IbCKHe AeCTBUS:

® CNOJIB30BaThb  BOMPOCHI  KAaK  HMCCIEAOBATEIbCKUN  HHCTPYMEHT  IO3HAHMS,
dbopMyIupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOpEYHE, npobiemy,
CaMOCTOSITEJIbHO yCTaHAaBIMBaThb HCKOMOE M JaHHOE, (OPMHPOBATH THUIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIINIO, MHEHHUE;

® [IPOBOJUTH II0 CAMOCTOSITEIIBHO COCTABJIEHHOMY IUIAHY HECJIOXKHBIA SKCIIEPUMEHT,
HEOOJIbIIOE MCCIEAOBAaHUE II0 YCTAHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTHYeCKOIo
00BEKTa, 3aBUCUMOCTEHSOBEKTOB MEKTY COOOM;

® caMoCTOATeNbHO (opMynHpoBaTh OO0OOIIEHHWS W BBIBOJABI 1O  pe3yibTaTaM
MPOBEAEHHOTO HAOIIOCHNS, UCCIICAOBAHMS, OLCHUBATH JOCTOBEPHOCTh MOJIYYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;



MMPOrHO3UPOBATH BO3BMOKHOC PAa3BUTUC IIPOUECCCA, 4 TAKIKC BbIABUTAThH ITPCAIIOJIOKCHUA
0 €I'0 Pa3BUTHU B HOBLIX YCJIOBUAX.

Padora ¢ unopmanmeii:

BBISIBJIATh HEJOCTATOYHOCTb U U30BITOYHOCTh MH(pOpPMAIMU, JaHHBIX, HEOOXOAUMBIX
JUI pELLEHUs 3a]auu;

BbIOMpPATh, aHAJU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPHPETHPOBATH MH(OPMALIHIO
Pa3NIUYHBIX BUAOB U (POPM NPEICTABICHHUS;

BbIOMpAaTh (opMy MpEACTaBICHUS UH(POPMALMK U WITIOCTPUPOBATh pelllaeMble 3a1a4u
CXeMaMH, AUarpaMMaMu, HHOH rpaduKoil 1 MX KOMOMHALIUAMUY;

OLIEHMBATh HAAEKHOCTb MH(OPMAIMK [0 KPUTEPHUSIM, MPEIIOKEHHBIM yUUTEIEM WU
c(OpMyYITMPOBAHHBIM CAMOCTOSTENHHO.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1efiCTBUS:

BOCIIPUHUMATh U (POPMYIHPOBATH CYKIEHHS B COOTBETCTBUH C YCIOBUSAMH U LEISIMH
OOIIeHMs, SICHO, TOYHO, TPAaMOTHO BBIPAKATh CBOIO TOUYKY 3pPEHHS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, aBaTh MOSCHEHUS 110 XOAY PEUICHHUs 3a/1a9i, KOMMEHTUPOBATh
MOJTYYEHHBIH Pe3yJIbTaT;

B X0JIe 00CYKJIEHHsI 331aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI, TPOOIIEMBI,
pemraeMoil  3a1auM, BBICKAa3bIBaTh HJEH, HAICJICHHBIE Ha TIIOMCK pPELICHUs,
CONIOCTABISATh CBOM CYXJAEHHS C CYXACHHSAMH JPYyTUX YYaCTHUKOB [HAaJora,
OOHapy>KUBaTh pazIMyUe U CXOJICTBO MO3UIMIHA, B KOPPEKTHOU popme popMynupoBaTh
pasHorIacHsi, CBOM BO3PAXKECHHUS;

NPEACTAaBIATh PE3YNbTAThl PELICHUS 3a/1a4M, SKCIEPHUMEHTa, MCCIEI0BaHNs, IPOCKTa,
CaMOCTOSITENIbHO BBIOMpaTh (hopMaT BBICTYIUICHHS C y4€TOM 3a/ad MpPE3eHTalud U
0COOEHHOCTEH ayTUTOPHH;

NOHMMAaTh M MCIOJIB30BaTh MPEUMYINECTBA KOMAHIHOW W WHIMBHIYAIbHOW PabOTHI
NIPY PEUICHNU YYeOHBIX MaTeMaTHUYECKUX 3a]1a4;

IPUHUMATH 11€Jb COBMECTHOH JEATENbHOCTH, INIAHUPOBATh OPraHU3alUi0 COBMECTHOM
paboThl, pacnpeAensaTb BUABI pabOT, IOroBapUBaThCA, OOCYKIaTh TPOLECC U
pe3ynbTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX ¢opMax paboTel (00CyXkaeHHs, OOMEH MHEHHUSIMH,
MO3TOBBIE IITYPMBI U JIPYTHE), BBIIOJIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH
CBOM JICUCTBHSI C APYTUMH WICHAMH KOMAaH]IbI, OIIEHMBATh Ka4eCTBO CBOETO BKIJIAJa B
00N POIYKT MO KPUTEPHSIM, CHOPMYITHMPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBEpCAJIbHbIE YUeOHbIe J1eiiCTBHUSI
Camoopranu3amnus:

CaMOCTOSITEJIbHO COCTABJIATH IIJIaH, aJTOPUTM pELIeHUs 3ajaud (WIK €ero 4acth),
BbIOMpPATh CHOCOO pemeHust ¢ y4€TOM HMMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXXHOCTEM, apryMEHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTBI PELIEHUH C y4ETOM
HOBOH MH(OpMAIHH.

CﬂMOKOHTpOJ’Ib, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

BIIAJIETh CIIOCOOAMU cah?onpOBepKH, CaMOKOHTPOJISL IIpoliecca U pe3yJibTara PeUIeHUs
MaTeMaTHUYECKOM 3aa4H;
MPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PELICHUM 3aJa4d, BHOCUTh
KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAMJIEHHBIX OIINOOK,
BBISIBJIEHHBIX TPYJIHOCTEN;



® OLICHUBATb COOTBETCTBUE pe3ysbTaTa AEATEIbHOCTH IIOCTABICHHOMN LICJIA U YCIOBUAM,
OOBSICHATh TPUYHMHBI JIOCTH)KCHUS WIM HEAOCTIDKEHHS IIeTH, HAXOJWUTh OIIUOKY,
JaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATbBI
K xoniry o0yuenus B 7 kjacce 00y4Jarouuiics MOJYIUT CICIYIONTUE TPEIMETHBIE PE3yJIbTATHI:

Yucsia ¥ BHIYUCICHUSA

BreimonusaTh, coueTas yCTHbIE M TMHUChMEHHBbIE MNPUEMBI, apupMETHUYECKHE ACUCTBUSA C
paIoHaATHHBIMU YHCTIAMH.

HaxonuTh 3HaYeHHMs YMCIOBBIX BBIPDAKEHHH, MPUMEHATH Pa3HOOOpa3Hble CHOCOOBI U
NpUEMBl BBIUMCIICHHS 3HAUEHUN JAPOOHBIX BBIPAKEHUH, coAepXkKalluX OOBIKHOBEHHBIE WU
JECSITUYHBIE JPOOH.

[TepexoauTs OT OgHOM (HOPMBI 3alMCH YHUCEN K IPYrou (mpeoOpa3oBbIBATh NECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHEUYHYIO
JECSITUYHYIO IPOOB).

CpaBHUBATh U YIOPSAJOYUBAThH PallMOHATLHBIE YUCIIA.

OxpyrsTh yncia.

BBINONHATE MPUKUAKY M OLIEHKY pe3yJIbTaTa BBIYMCIEHHM, OLEHKY 3HAUEHWI YHMCIOBBIX
BbIpaKE€HUI. BBIMONHATE AEMCTBUS CO CTENEHSMU C HATYPAJIbHBIMU [TOKA3aTESIMHU.

[IpyMeHsTh MPU3HAKU JEIMMOCTH, PA3JI0KEHUE HA MHOYKUTENIN HATYpaJIbHbIX YHCEI.

Pemarb npakTUKO-OpUEHTHUPOBAHHBIE 3aJayd, CBA3aHHBIE C OTHOLICHHEM BEJIHYUH,
MIPOMOPLUOHATILHOCTHIO BEIMUMH, IPOLEHTAMU, UHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a/1a4
C Y4ETOM OTrpaHUYCHH, CBSI3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX OOBHEKTOB.

AsredOpanyeckue BbIpasKeHU s

Hcnonp3o0Bath anrebpanyeckyto TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHATH €€ B Ipoliecce
OCBOCHHUS y4yeOHOro MaTepHaa.

Haxonuts 3HaueHus: OyKBEHHbBIX BbIPaKEHUM NPU 3aJaHHBIX 3HAYEHUAX TIEPEMEHHBIX.

BrimonHAaTh npeoOpa3zoBaHus 1I€JI0T0 BBIPAXKEHHUS B MHOTOWIEH NPUBEIECHUEM MOJOOHBIX
CllaraéMbIX, PaCKpbITUEM CKOOOK.

BbINONMHAT, YMHOXKEHHE OJHOYWIEHa Ha MHOTOWIEH W MHOrO4WIeHa Ha MHOTOYIIEH,
MPUMEHATH (POPMYJIBI KBapaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCylecTBIATh pa3lokKeHHe MHOTOYJICHOB Ha MHOMHUTENM C TOMOIIBI0O BBHIHECEHHS 3a
CKOOKH OOIIEro MHOXHTENS, TPYNIUPOBKU CIaraeMblX, IPUMEHEHUsI (HOpMyYJ COKPAIIEHHOTO
YMHOXEHHS.

[IpumensaTy mnpeoOpa3oBaHUS MHOTOWIEHOB JJI pEIICHUS pa3MyHbIX 3ajad U3
MaTEMaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON NMPAKTUKH.

Hcnonb30BaTh CBOWMCTBA CTETIEHEHW ¢ HATypaJbHBIMU MOKA3aTeIISIMU JIJIs TTpeoOpa3oBaHUs
BBIPA)KECHUI.

YpaBHeHHS U HEPABEHCTBA

Pemarp nuHeiiHble ypaBHEHHUs C OJIHOM MepeMEHHOW, MPUMEHsAS MpaBWiIa Mepexoaa OT
MCXOJHOIO YPAaBHCHMA K pPaBHQEUIbHOMY emy. IIpoBepsth, sBMIACTCS 1M UHCIO KOPHEM
yYpaBHEHUSI.

[IpumensTh rpadpuueckre METo bl IPHU PELICHNN JTMHEWHBIX YPAaBHEHUN U UX CHUCTEM.

[lonGupate puMepsl ap Yncen, ABISIOIUXCS PEIIEHNEM JIMHEHHOTO YPaBHEHUS C IByMS
MePEeMEHHBIMH.



Ctpoutb B KOOPIMHATHOW IUIOCKOCTH TpadUK JIMHEHHOTO YpaBHEHUS C JBYMs
MEPEMEHHBIMH, MOJIb3YSCh IPaUKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHHUS.

Pemarp cucreMbl NIByX JIMHEHHBIX YpaBHEHHH C JByMsl NEPEMEHHBIMH, B TOM YHCIIE
rpaguIecKy.

CocTraBisATh M pelmaTh JUHEHHOE YpPAaBHEHHE WJIM CHCTEMY JIMHEWHBIX YPAaBHEHHMM IO
YCIIOBUIO 3aJjaud, WHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3yJIbTar.

DOyHKUUHA

N300paxaTh Ha KOOPAWHATHOW TPSIMOH TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpJMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3alKChIBaTh YHCJIOBBIE MPOMEXKYTKH Ha
anre0pandeckoMm s3bIKe.

OTMeyaTh B KOOPAWMHATHOM IUIOCKOCTHM TOYKHM M0 3aJaHHBIM KOOpJAWHATaM, CTPOMUTH
rpaduku muHeHHBIX QyHKIMHA. CTpouTh rpaduk PyHKIUU Y = [X|.

OnuceiBaTh C TOMOIIBIO (YHKUMH H3BECTHBIC 3aBUCHUMOCTH MEXAY BEIMUYMHAMU:
CKOPOCTb, BpEMS, PAcCTOSHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIAUTEIBLHOCTb, BpEMS,
00BEM PabOTHI.

HaxonuTs 3HaueHne QyHKIMU N0 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpadudueckuii cocod mpeacTaBieHUs W aHaIu3a WH(OpPMAIUHU, U3BIEKATh H
MHTEPIPETUPOBATh UH(POPMALIHIO U3 TPapUKOB PEATBHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonmy oOydenus B 8 kiacce oOydaromuiics TONYYHUT CHEAYIOLIUE MpPEeIMETHBIC
pe3yabTaThl:

Yucia v BbIYUCTCHUSA

Hcnonp30BaTh HayallbHbIE NPEICTABJICHUS O MHOXKECTBE JEHCTBUTENIBHBIX YUCEN IS
CpaBHEHHS, OKPYTJICHHUS M BBIYMCICHHUH, HM300pakaTh JEHCTBHUTENBHBIC YHCIA TOYKAMH Ha
KOOPJHMHATHOM IIPSIMOM.

[IpumensTy mnoHATHE apu(METUUYECKOro KBaJpPaTHOIO KOPHS, HAaXOIUTh KBaJpaTHBIC
KOPHHM, UCIOJIB3YS IPU HEOOXOJUMOCTHU KaJIbKYJISATOP, BBIIOIHATH IPeoOpa3oBaHusl BbIpaKEeHUH,
coJiepKallnX KBaJApaTHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJlbIX YHCENT C TOMOIIBIO JIECATHYHBIX ApoOel u
creneHeit yucina 10.

Auredpanyeckne BbIPaKeHUs

[IpuMeHATh TOHSATHE CTENEHH C IeNBIM II0Ka3aTesleM, BBIOIHATH MPEoOpa3OBaHUS
BBIPAKEHUH, COIEPIKALUX CTENEHU C LIEIbIM IOKA3aTEJIEM.

BBINONMHATE TOXKIIECTBEHHBbIE MPeoOpa30BaHUSl PALMOHAJIBHBIX BBIPAKEHUH HA OCHOBE
IIpaBWJI AEUCTBUI HAJ MHOTOWIEHAMU U ajlreOpanyeckuMu JpoOsiMH.

PacknanpiBath KBagpaTHBINA TPEXUIEH HA MHOKUTEIH.

[IpumensaTs npeoOpa3oBaHUsl BBIPAKEHUN IS pEIIEHUS Ppa3IUYHbIX 3a7ad U3
MaTEMaTHKH, CMEKHBIX IIPEMETOB, U3 PEAIBHOM NPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemarp nuHelHbIe, KBaJpaTHbIE YPaBHEHUS U PallMOHAJIbHBIE YPAaBHEHUS, CBOJSIIUECS K
HUM, CUCTEMBI JIBYX YPaBHEHUH C JBYyMS TIEPEMEHHBIMI.

[IpoBomuTh mpocTelne NCCAEA0BAHUS YPABHEHUM U CUCTEM YpaBHEHMI, B TOM YHCIIE C
IPUMEHEHUEM TpaQUuecKux IMpeacTaBiIeHUi (yCTaHABJIMBAaTh, HMMEET JIM YpaBHEHUE WIH
CHCTEeMa ypaBHEHHUH pelleHus], €CIIM UMEET, TO CKOJIbKO, U pouee).



[lepexoauts OT ciOBeCHOH (HOpMYyTUPOBKU 3amaud K €€ anreOpandeckoil Monenu c
MOMOUIbI0 COCTABJICHUS YPaBHEHMS WJIM CHUCTEMBbl YpaBHEHMI, HMHTEPIOpPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1ayMl MOJTYUYEHHbIN pe3ysbTar.

[TpuMeHATH CBOWCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLIEHKH, pellaTh JIMHEHHbIe
HEpaBEHCTBA C OJHOM NEpEeMEHHOM M MX CHCTeMBl, JaBaTh IpaUUEcKyr WILTIOCTPALUIO
MHO’KECTBA PELLIEHUI HEPAaBEHCTBA, CUCTEMbI HEPAaBEHCTB.

DyHKUUHA

[lonnmaTh ¥ WCHOJNB30BaTh  (YHKIMOHAIBHBIE TOHATHS H  S3BIK  (TCPMUHBI,
CHUMBOJIMYECKHE 0003HAueHHsI), ONpPENeNATh 3HAaueHHUEe (QYHKIUHM 10 3HAUYCHHIO apTyMEHTa,
OTIpe/IeNIsATh CBOMCTBA (pyHKIIMU 1O €€ TpaduKy.

CrpouTts rpaduku 31eMeHTapHbIX QyHKUINN BUa:

y=kix,y=x% y=x%y =|x|, y = VX, ONHCHIBAaTb CBOWCTBA YHCIOBON (DYHKIMH 1O €&
rpaduky.

K koHmy oOyueHuss B 9 kJjacce oOydaroUMiics MHOIYYHUT CJEIYIOLIIUE IMpEeIMETHbIE
pe3yJIbTATHI:

Yuciia 1 BbIYUCICHUA

CpaBHUBATh U YIOPSAJOYUBATh PALIMOHAJIBHBIE U UPPALIMOHAIbHBIC YHCIIA.

BemonHaTe apudmernyeckue NEHCTBUS C pallMOHAIBHBIMYM YMCJIAMM, COYETasi YCTHHIE U
[IMCbMEHHBIE IPUEMBI, BBIIIOJIHATH BBIUMCIICHUS ¢ UPPALMOHAIbHBIMU YHCIAMHU.

Haxoauth 3HaueHus cTeneHel ¢ LeIbIMU MOKa3aTeNsIMU U KOpPHEH, BBIYUCIATD 3HAYCHUS
YHCJIOBBIX BBIPAKEHUH.

OxpyrnsaTh JeHCTBUTENBbHBIE YHCIIA, BBIIOJIHATH IMPUKHUIKY Ppe3yJibTaTa BBIYHCIECHUI,
OLIEHKY YMCJIOBBIX BBIPA)KEHUI.

YpaBHeHHS U HEPABEHCTBA

Pemarp nuHEWHblE M KBagpaTHbIE YpPaBHEHUS, YPAaBHEHMsI, CBOJSAILMECS K HHUM,
npocTeiire ApoOHO-pallMOHATIbHBIE YPaBHEHNUS.

Pemarb cuctembl ByX JIMHEHHBIX YPaBHEHHMM C JBYMs [IEPEMEHHBIMH U CUCTEMBI ABYX
YpaBHEHUH, B KOTOPBIX OJHO YpPAaBHEHUE HE SIBJIAETCS JTMHEUHBIM.

Pemarp TekcroBple 3amauu anreOpanyecKuM CHOCOOOM C TOMOILBIO COCTABIICHUS
YpaBHEHMsI WM CUCTEMBI JIBYX YPAaBHEHHH € IByMs IEPEMEHHBIMHU.

IIpoBouTH MpoOCTENIINE UCCIEI0OBAaHNS YPAaBHEHUH U CHCTEM YpaBHEHHH, B TOM 4HCIE C
IpUMEHEeHHeM TIpadUuecKuX TMpeAcTaBieHUl (yCTaHABIMBAaTh, HUMEET JHM YpaBHEHUE WU
cucTeMa ypaBHEHHH peleH s, €ClId UIMEET, TO CKOJIBKO, U IIpoUee).

Pemate InuHeWHbIE HEpaBEHCTBA, KBaJgpaTHbIC HEPABEHCTBA, HM300paXkaTh pEIICHUE
HEPAaBEHCTB Ha YKMCIOBOW MPSIMOM, 3aIIUCBHIBATH PEILIEHUE C IIOMOILBIO CHUMBOJIOB.

Pemarp cucTtembl JIMHEWHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh PELIEHHE CHUCTEMbl HEPABEHCTB HAa YMCIOBOW HPSIMOMH,
3aIlUCBIBATh PEIIEHHE C IOMOIIBI0 CUMBOJIOB.

Mcnonb30BaTh HEpaBEHCTBA IPU PEIICHUH Pa3IMYHbIX 33]1au.

DOyHKUUH

PacriosHaBaTh (yHKIMHI H3YYCHHBIX BHOB. I10kaskBaTh CXeMATHICCKH PACTIONOKCHHE Ha

KOOPIMHATHOM IIIOCKOCTH IpadukoB QyHKIM BUa: y = kx, y = kx + b, y = k/x, y = ax’ + bx +
¢,y =x° y=1x y = |x|, B 3aBHCHMOCTH OT 3HaueHHI K0IDDUIMUCHTOB, OMICHIBATH CBOICTBA

GyHKIHA.



Crtpoutb M n300pakaTh CXEMaTHUECKH TpadUKH KBaAPAaTHYHBIX (YHKIMH, OMHCHIBATH
CBOMCTBA KBaJpaTUUHBIX (QYHKLIUHN MO UX rpaduKam.

PacnioznaBath  KBajgpaTuyHyro (QyHKUHIO 10  QopMmyje, MPUBOJIUTH  MPUMEpPHI
KBaJPAaTUUHBIX QYHKILUI U3 peabHOMN )KU3HHU, PU3UKH, TEOMETPHH.

YucJioBbIe N0CIEA0BATEILHOCTH M IPOTPeccH

Pacrnio3HaBaTh apu(METHYECKYI0 U T€OMETPUUECKYIO MPOTPECCUU MPU PasHBIX CIIOCOOax
3aJlaHusl.

BBIMONHATE BBIYHMCICHUS C WCIOJB30BaHWEM (GOPMYN N-ro 4ieHa apu(METHUECKOW U
F€OMETPUYECKOH ITPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N3006paxaTh 4ieHbl NOCIeI0BATEIbHOCTH TOUKAMH Ha KOOPJUHATHOMN TIOCKOCTH.

Pemarp 3agauu, cBA3aHHbBIE C YUCIOBBIMU MOCJIEIOBATEILHOCTSMH, B TOM YHUCIE 33Ja4U
U3 peanbHOM KU3HU (C MCIIOJIB30BaHUEM KaJIbKYJIATOPA, IU(PPOBBIX TEXHOIOTHIA)
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
No i/ HaumeHoBaHue pa3jie/ioB U TeM Koua- DJIeKTPOHHBIE HU(PPOBBIE
B NMpoOrpamMmbl BO o0pa3oBaTe/bHbIE Pecypchl
4acoB
Pa3znea 1. Uncia u BerunciaeHus. PanmonajabHbIe YnciIa-25 yacos
https://resh.edu.ru/subject/16/7/
1.1. [ToHsiTHE palMOHAIBHOIO YKCiIa 1
12 Apudmernyeckue neicTBYA ¢ 5 https://resh.edu.ru/subject/16/7/
o parroHaIbHBIMH YUCIAMH
13 CpaBHeHue, ynopsiioynBaHnue 3 https://resh.edu.ru/subject/16/7/
e panoOHABLHBIX YHCEIT
1.4 CreneHb ¢ HATypalIbHLIM MOKa3aTeJIEM 5 bubmorexa HOK
o P https:/m.edsoo.ru/7{4211de
15 Pemienne 0CHOBHBIX 3a/1ad Ha IpoOH, 4 https://resh.edu.ru/subject/16/7/
e MIPOLICHTHI U3 PEATbHOM MPAKTHKU
1.6 IIpn3Haku AEMMMOCTH, Pa3IIOKCHHUS 2 https://resh.edu.ru/subject/16/7/
o Ha MHOYKHTEIH HATYPAIbHBIX YHCEIT
1.7 Peanbubie 3aBucumocty. [Ipsmast u 5 https://resh.edu.ru/subject/16/7/
o o0paTHast MPOMOPIHOHATEHOCTH
Pa3nen 2. Anredpanyeckue BoIpaskeHus-27 4acoB
Bbu6mmorexa [JOK
2.1. b 1
YKBEHHDIC BHIPANCHHA https://m.edsoo.ru/7f41feec
59 ITepemennsie. JlomycTiuMbie 3HAYCHUS | | https://resh.edu.ru/subject/16/7/
o MIEPEMEHHBIX
23 Dopmy B b https://resh.edu.ru/subject/16/7/
IIpeo6 3]
2.4 Bblzezl)xfe)131/?1‘/'113 aHf;( ZI’I;II;/IZH(I:{I?(I))G(SOK Hu 4 bubmorexa IIOK
o P » PACKD https://m.edsoo.ru/7f41fafa
MPHUBEICHUE TIOJOOHBIX CIIAraeMBIX
)5 CBolicTBa CTENEHU C HATYPaJIbHBIM 3 bubnnorexa [IOK
e [OKa3aTeJIeM https://m.edsoo.ru/7f421382
bu6mmoreka [JOK
2.6. M 2
HOTOTICHET https://m.edsoo.ru/7f42276¢
57 Crnoxenue, BEIYMTAHJlR, YMHOKCHHE 4 bu6mmoreka [JOK
o MHOTOUJIEHOB https://m.edsoo.ru/7f422af?
2.8 DopMynBl COKPaAIIEHHOTO0 YMHOKEHUS 5 bubmoreia HOK
o pMY patt y https://m.edsoo.ru/7f42432a
2.9. Pasnoxxenre MHOrO4JICHOB Ha 5 bu6mmoreka [JOK



https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/

MHOXHUTCIIN

https://m.edsoo.ru/7f423312

Paspen 3. YpaBHeHus U HepaBeHcTBa-2(0 yacoB

YpaBHeHMe, npaBuiIa npeoOpa3oBaHus

https://resh.edu.ru/subject/16/7/

3.1. ypaBHEHUS, PABHOCWIBHOCTh 1
ypaBHEHUN
JIuneiitHOE ypaBHEHUE C OJJHOU _
39 T — 3 | https://resh.edu.ru/subject/16/7/
ypaBHEHUH
313 Permienue 3a7a4 ¢ MOMOIIbIO 4 bu6mmoreka [JOK
o ypaBHEHUi https://m.edsoo.ru/7f42064¢
3.4 JIuneiiHoe ypaBHEHHE C IBYMs 3 bubnmoreka [JOK
o HIEPEMEHHBIMHU H €ro TpaduK https://m.edsoo.ru/7f427¢32
35 Cucrema IBYX JIMHEHHBIX ypaBHCHUI 4 bubnmnoreka [JOK
o C IByMsI IEPEMEHHBIMHU https://m.edsoo.ru/7f42836¢
bu6mmoreka [JOK
.6. P i 5
3.6 CHICHIE CHCTEM ypaBHeHit https://m.edsoo.ru/7f4284de
Pa3nes 4. Koopaunare! u rpaguku. @®ynkoun-24 yaca
bu6mmoreka [IOK
1. K i 1
4 OOPARHATS TORKH Ha HPAMOT https://m.edsoo.ru/7f41de76
Bbu6mmorexa [JOK
2. 4 2
4.2 HICTOBHE [IpOMerRyTHH https://m.edsoo.ru/7f41dff2
43 PaccTosHre MeX Ty IBYMS TOUKaMH 5 | https://resh.edu.ru/subject/16/7/
o KOOPANHATHOM HPSIMOiA
44 [TpsimoyronbHas cuctemMa KOOpJIMHAT ) bub6nuorexa LIOK
o Ha TUIOCKOCTH https://m.edsoo.ru/7f41el6e
[Ipumeps! rpadukoB, 3a1aHHBIX bubnnoreka [JOK
4.5. 4
dbopmynamu https://m.edsoo.ru/7f41e8a8
46 Yrenue rpadMKoB pearbHbIX ) bubmmoreka [JOK
o 3aBUCUMOCTEH https://m.edsoo.ru/7f41ea24
bu6mmoreka [IOK
4.7. II 1
! OHATHE (yHKLIHH https://m.edsoo.ru/7f41ef06
https://resh.edu.ru/subject/16/7/
4.8. I'paduk Qynkumn 1 s:// fsubject/
bu6mmoreka [IOK
4.9. i i 2
? CBoficTa (ymikumi https://m.edsoo.ru/7f41f078
15
Bbu6mmorexa [JOK
.10. i 2
4.10 Juneitnas pymnicus https://m.edsoo.ru/7f427282
411 [Moctpoenue rpaduka ITMHEHHOM ) bubnuoreka [IOK

byHKIII

https://m.edsoo.ru/7f426d1e



https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/

https://resh.edu.ru/subject/16/7/

4.12. I'padpux pynkuum y =[x| 3
Paszgea S. [loBTopenue u 0600menne- 6 4acon
e
1. METOJIOB K K HU
I[“ yp : ’ B https://m.edsoo.ru/7f429c6¢
3HAHWUH
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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8 KVIACC



https://resh.edu.ru/subject/16/7/

DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM

Ne i/t Koa-Bo (uudpossbie)
NMpOrpamMMmbl
4acoB oOpa3oBaTeJibHbIE
pecypchl
Paszpnen 1. YUncaa u Bpruuciienus. Kpagparubie kopHu - 15 yacos
1.1 KBagpatHb1ii KOpeHb U3 yucia bubmmorexa LIOK
’ P P https://m.edsoo.ru/7f42d452
bu6mmoreka [JOK
1.2 IT 0
OFFTHE 0D MPPATIMOHAILHOM SHCIe https://m.edsoo.ru/7f42caaa
13 JlecsiTuaHbIe TTPUOIKEHUS ) bubmnorexa LIOK
. HPPAHOHATHHBIX THCET https://m.edsoo.ru/7f42eaaa
bu6mmoreka [JOK
1.4 JleficTBUTEIbHBIC YHCIIA 1 https://m.edsoo.ru/7f42eaaa
but6mmoreka [IOK
1.5 CpaBHEeHHUE IEHCTBUTENBHBIX YHCEI 2 https://m.edsoo.ru/7f42eaaa
16 Apudmernueckuii KBaapaTHBIHI 1 Bubnnorexa LIOK
' KOPEHb https://m.edsoo.ru/7f42¢eaaa
bu6moreka [IOK
1.7 YpaBHeHue BUa X* = a https://m.edsoo.ru/7f42eaaa
18 CroiicTBa apupMeTH4IecKIX bubmmorexa [JOK
' KBaJIpaTHBIX KOpHEN https://m.edsoo.ru/7f42d862
o | Dot s
' P > COnEpaam https://m.edsoo.ru/7f42dd26
KBaJIpaTHbIE KOPHU
Pa3nen 2. Uncaa u Beruucienns. CTeneHs ¢ meJbIM MOKa3aTejieM — 7 4acoB
2.1 CrermneHp ¢ ETBIM MOKa3aTeaeM bubmmorexa HOK
’ i https://m.edsoo.ru/7f4354a4
CranmapTHas 3anuch gncia. Pasmepsr
00BEKTOB OKpYKarolero Mupa (ot
29 AJIEMEHTAPHBIX YaCTHUIL 10 bu6mmoreka [JOK
’ KOCMHUYECKHX 00BEKTOR), https://m.edso0.ru/7f436098
JUTUTEIBHOCTH MPOIIECCOB B
OKpY>KaroIlleM Mupe
)3 CBOICTBa CTEIIEHHU C %17CJ'IBIM bu6nmoreka [JOK
’ roKasaTesieM https://m.edsoo.ru/7f435648
Pasnea 3. Anredopanyeckue BoipaskeHusi. KBagpaTHblil TpéxdieH — S yacoB
3.1 KBanpatHblil TpéxuseH




39 Pasnoxenue kBaapaTHOTro TpEXUICHA 3 bubnnorexa [IOK
' Ha MHOYKHTEITH https://m.edsoo.ru/7f42£d38
Pa3nen 4. AnreGpanyeckue BbIpazkeHusi. Ajredpandeckas 1poos — 15 yacos
bu6mmnoreka [JOK
4.1 Anre6 0 1
AT COPAITIECKA APODD https://m.edsoo.ru/7f430382
v | s e o ok
' i P https://m.edsoo0.ru/7f430382
BBIPKEHUS
43 OcHOBHOE CBOICTBO anredpandecKkoi | bubnmnorexa [JOK
’ apobu https://m.edso0o.ru/7f4308e6
bu6mmoreka [JOK
4.4 C oOeii 3
OHpatiictHe Apobelt https://m.edsoo.ru/7f430a8a
45 CnoxxeHue, BBIMUTAaHUE, YMHOKEHUE 4 bu6mmoreka [JOK
' U JIeTIieHHe anreOpandecKkux aIpooeit https://m.edsoo.ru/7f43128¢
46 [IpeoOpa3zoBanue BbIpaXKeHUH, bubnuorexa [IOK
’ COJICpIKaIIMX aJreOpanvecKue Ipoou https://m.edso0.ru/7f43259¢
Pasnen 5. YpaBHenusi u HepaBeHcTBa. KBaspaTHble ypaBHenus — 15 yacos
bubmuoreka [{OK
A K 1
> BA/IPATHOC YpaBreHie https://m.edsoo.ru/7f42eela
bu6mmoreka [JOK
52 H 2
CHOTHOC KBAAPATHOC ypaBHeHHe https://m.edsoo.ru/7f42eela
513 dopMyia KOpHENH KBaPATHOIO 3 bubnuorexa [IOK
’ ypaBHEHUS https://m.edsoo.ru/7f42£158
bubmuoreka [{OK
54 T B 2
copena Breta https://m.edsoo.ru/7f42fef0
55 Pemenue ypaBHEHUH, CBOAAIIUXCSA K ) bubnnorexa [IOK
' KBaJpaTHBIM https://m.edsoo.ru/7f43¢542
56 IIpocreiimue qpoOHO-pallnOHAIbHBIE ) bubnnorexa [JOK
' ypaBHEHUS https://m.edsoo0.ru/7f4328c6
57 Peniennie TeKCTOBBIX 3aj1a4 C 3 bu6mmoreka [IOK

MMOMOIIBIO KBAAPATHBIX ypaBHeHI/Iﬁ

https://m.edsoo.ru/7f42{75¢

Pa3znen 6. YpaBHeHus: u HepaBeHcTBa. CHcTeMBbl YpaBHeHHil — 13 yacoB

6.1

JIuneliHoe ypaBHEHME C IBYMs
MIEPEMEHHBIMH, €T0 rpaduK, IPUMEPHI
peLIeHUs YPaBHEHUM B LENBIX YHCIIAX

6.2

18 o
Pemenue cucreM nByX JIMHEHHBIX
YpPaBHEHUH € ABYyMS IEPEMEHHBIMU

6.3

[Ipumepsl perieHus cucTem

HEJIMHENHBIX YPABHEHUH C ABYMS

but6mmoreka [IOK
https://m.edsoo.ru/7f42{75¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f42{75¢

bubmnoreka LJOK




https://m.edsoo.ru/7142{75¢

MNEPECMCHHBIMU

I'padmueckas nHTEpIpETALIUS

6.4 yYpaBHEHUs C ABYMs IEPEMEHHBIMU U ) bubnuoreka [IOK
CUCTEM JIMHEMHBIX YPaBHEHUH C https://m.edsoo.ru/7f43d6d6
IBYMS TIEPEMEHHBIMU
6.5 Perienre TeKCTOBBIX 3a1a4 € 3 bubmnoreka [HOK
MIOMOUIbIO CUCTEM YpaBHEHUI https://m.edsoo.ru/7f43d6d6
Paznen 7. YpaBHenusi u HepaBeHcTBa. HepaBencrBa — 12 yacos
71 LII/ICj'IOBI)Ie HEPaBEHCTBA U UX ) Eggglj/;re:;(]iorﬁﬁf@w%
CBOICTBa S :
bu6mmoreka [IOK
7.2 HepaBeHCTBO ¢ 0JHOM IEPEMEHHOM 1 https://m.edsoo.ru/7f42c692
73 JInneliHble HEpaBEHCTBA C OJTHON bubnuoreka [IOK
IIEPEMEHHON U X pelIeHne https://m.edsoo.ru/7f42¢692
74 CI/ICT(::MLI JIPIHefIHBfX HEPABEHCTB C 3 bubnmnorexa [JOK
OJTHOM MEePEeMEHHOMN U UX pEeLICHHE https://m.edsoo.ru/7f42¢cb88
AHCITOBOI TPAMO https://m.edsoo.ru/7f42c9¢e4
Pa3nen 8. ®ynkuuu. OcHOBHBIE MOHATHS — S 4acoB
bubnnorexa [IOK
8.1 Honsrne Qynicunn httDs://m.edscI)—E).ru/7f433c12
8.9 OO6nacTp ornpeaeneHust © MHOXECTBO bubnunorexa [IOK
3HAYCHUU (PYHKITUU https://m.edsoo.ru/7f433d84
bu6mmoreka [JOK
8.3 Crioco0sI 3aanus GyHKIUMI 1 https://m.edsoo.ru/7f433d84
but6moreka [JOK
8.4 I'paduk GpyHkinn 1 https://m.edsoo.ru/7f433d84
25 CpoiicTBa QyHKIMH, UX OTOOpakeHue | Egszjl/ﬁeiiorﬁﬁﬂﬁdw
Ha rpaduke E— :
Pa3znen 9. ®ynxuuu. Yuciaosblie pyHKunu — 9 4yacon
91 Urenue u HOCTpoeHHfgrpa(bHKOB | bubnnorexa [JOK
byHKUIMH https://m.edsoo.ru/7f434bbce
9.9 [Tpumeps! rpadukoB QyHKIMIA, | bubmmoreka [JOK
OTPaXKaOIIUX peabHbIE MPOILIECCHI https://m.edsoo.ru/7f434bbc
9.3 @DyHKIUYU, ONUCHIBAIOIINE IPAMYIO U 1 bubnumoreka [IOK




00paTHYIO IPOMOPIIUOHATILHBIC

https://m.edsoo.ru/7f434bbc
3aBUCHMOCTH, X TpapuKu

bubmnoreka IIOK
9.4 r 0 2
urepbona https://m.edsoo.ru/7f434bbc
bubnnoreka IIOK
9.5 I = x2 2
pauic dysKim y = x https://m.edsoo.ru/7f4343¢2
d -2 v=x3 v=Y —
9.6 x|‘y f T;Ifq};c;;é yem)ztf,n?lle z;IZGHI‘/If/'I brbmiorexa LIOK
’ - P p N yp https://m.edsoo.ru/7f434d38
U CHCTEM ypaBHEHUI
Paszgea 10. [ToBTopenue u 0600menune — 6 yacon
[ToBTOpEHNE OCHOBHBIX IMOHSATHI U BuGmorexa [IOK
10.1 METOJIOB KypCOB 7 U 8 KJIaCCOB,

https://m.edsoo.ru/7f4371aa

0000111eHHE 3HAHU

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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9 KJIACC

HaumeHoBaHMe pa3iesioB U TeM

Ne n/m Koa-Bo DJIeKTPOHHBIe (HU(POBHIE)
NPOrpamMMmbl
4acoB o0pa3oBaTe/bHbIE PeCypPChI
Pasznea 1. Uucna n Boiuuciaenus. JeiictButebHbIe ynciaa — 9 yacoB
PanuonanbHeie yncia, Bu6mmorex [JOK
1.1 UppaLMOHAIBHBIE YHUCIIA, KOHEYHBIE U 1 https://m.edsoo.ru/7f43bf66
OeCKOHEUHbIE JECSITUYHBIE ApOoOH
MHOKeCTBO JE€NCTBUTEIBHBIX YHUCEI; Butmmorex LIOK
1.2 JEHCTBUTEIbHBIEC YUCIIA KAK 1 https://m.edsoo.ru/7f43bf66
OeCKOHEUHbIE 1eCATUYHBIE APOOH
B3auMHO 0JTHO3HaYHOE COOTBETCTBHE
13 MEXJly MHOXKECTBOM JCHCTBUTEIBHBIX | bubmmorex LHOK
. AHCEIT M MHOKECTBOM TOUCK https://m.edsoo.ru/7f43bt66
KOOPAMHATHOW MPSIMOI
CpaBHeHuE 1eHCTBUTENBHBIX YHUCE, Bubanorex LIOK
1.4 apupMETHYECKHE JCHCTBHS C 1 https://m.edsoo.ru/7f43bf66
JENCTBUTENbHBIMU YHCIIaMU
L5 [TpubmmxEéHHOE 3HAUECHUE BEIMYUHBI, | Bubmorex LIOK
. TOUHOCT TIPHOIKEHHS https://m.edsoo.ru/7f43bf66
bu6morex [JOK
1.6 Oxpyrienue uncen 2 https://m.edsoo.ru/7f43bf66
17 IIpukuaka v OLEHKa pe3yJIbTaToOB ) bubmuotex [IOK

BBIYUCIICHUN

https://m.edsoo.ru/7f43bf66

Pa3pnen 2. YpaBHeHUsI M HEpaABEHCTBA. Y PaBH

eHHUs C 0[JHOM nepeMeHHoi — 14 yacos

51 JIuneninoe ypaBHeHue. Pemenue ) bubmuotex [IOK
YpaBHEHHUH, CBOJSALINXCS K TUHEHHBIM https://m.edsoo.ru/7f43bf66
7 KBanparnoe ypaBHenue. Pemenue ) bubnnorexa [JOK
YPaBHEHUH, CBOJISAIIMXCS K KBAAPATHBIM https://m.edsoo.ru/7f43¢c542
bubnnorexa [JOK
23 bHKBAZpATHbIE ypABHEHI 2 httDs://m.edS(I)_E).ru/7f43c3d0
24| wermipron svenen prtowemen | 2| BiOmOSR LOK
MHOKITEII N https://m.edsoo.ru/7f43¢3d0
)5 Pewenne np06H0-pauI;5HaanLIX ) bubnuoteka [IOK
ypaBHEHUI https://m.edsoo.ru/7f43¢c9b6
26 Pernienne TeKCTOBBIX 3a/1a4 3 but6mmoreka [JOK

anreOpandecKuM METOI0M

https://m.edsoo.ru/7f43¢3d0




Pasnen 3. YpaBHeHnusi m HepaBeHcTBa. CHcTeMBbI ypaBHeHHil -14 yacos

31 VYpaBHeHUe ¢ ABYMsI IEPEMEHHBIMU U ) bu6nuorexa [IOK
' ero rpaduk https://m.edsoo.ru/7f43d0b4
19 Cucrema 1ByX JIMHEHHBIX YPaBHEHUH € 4 bubnuoteka [IOK
' JBYMsI IEPEMEHHBIMU U €€ pEIlICHUE https://m.edsoo.ru/7f43d0b4
P N
B e el I e
) A . P > 2 APy https://m.edsoo.ru/7f43d23a
— BTOPOU CTENEeHU
34 ['padmueckas MHTEpIpPETALUS CUCTEMbI | bub6mumoreka [IOK
' YpaBHEHUH C IByMs IEPEMEHHBIMU https://m.edsoo.ru/7f43d0b4
15 Pemenne TekcTOBBIX 3a1a4 3 bub6mmoreka [IOK
' anredpandeckuM crocooom https://m.edsoo.ru/7f43d0b4
Pa3znean 4. YpaBHenusi u HepaBeHcTBa. HepaBencTrBa — 16 yacos
4.1 UucnoBbie HEpaBEHCTBA M UX CBOMCTBA 2 bubmmorexa LHOK
) P https://m.edsoo.ru/7f43af08
47 JIunelinbie HEPABEHCTBA C OJJHOMN 3 bubnnorexa [JOK
' HIEPEMCHHOI U MX PEIICHUE https://m.edsoo.ru/7f43af08
CucteMbl TUHEHHBIX HEPABEHCTB C bubnmorexa [JOK
43 . . 3
OJTHOM TIEPEMEHHOM M MX PEIICHHE https://m.edsoo.ru/7f43af08
44 KBazpaTHble HEpaBEHCTBA U UX 5 bu6mmoteka [IOK
' penieHue https://m.edsoo.ru/7f43b098
r
o | b ]| ok
' P P https://m.edsoo.ru/7f43b098
JIBYMSI TIEpEMEHHBIMU
Paznea 5. ®yuknun — 16 yacon
51 KBanpatuunas Qynkius, e€ rpaguk u 3 bu6muoteka [{IOK
' cBoiicTBa https://m.eds00.ru/7f4396¢6
59 [TapaGosna, KOOpAWHATHI BEPIIUHBI 6 bubnmoreka [JOK
' napaboibl, 0Cb CHMMETPHUH MapaboIIbl https://m.edsoo.ru/7f439eb4
53 I'paduku pynkumit: y = kx, y =kx +b, 7 bubmuoreka [IOK
' y=k/x, y=x3, y=vX, y=[X| https://m.edsoo.ru/7f439eb4
Pa3zgen 6. YuciaoBble mocjiea0oBaTeILHOCTH — 15 yacoB
6.1 ITonsiTre YncI0BOM | bubmmoreka [JOK
' MOCJIEIOBATEIIEHOCTH https://m.edsoo.ru/7f43e6¢6
‘s 3:§&HI/IZ noconuezt)ooBaTeJ;IIé)}iOCTgo . 1 BuGnmorexa IOK
. HTHOU MyHAO 1 MYJIOH
PeyPP Py Py https://m.edsoo.ru/7f43ebda
N-TO 4JeHa
Apudmernueckas 1 reoMmeTpuIecKas bubnuoteka [IOK
6.3 2
IIPOrPEeCCUu https://m.edsoo.ru/7f43ed7e
6.4 DopMYITBI N-TO YWICHA APUPMETHIECKOMN 5 bubnauorexa [JOK




Y T€OMETPUYECKON ITPOrpeccuil, CyMMBI
HEPBBIX N YJICHOB

https://m.edsoo.ru/7f43f58a

N300paxeHne wieHOB apupMeTndecKon
6.5 Y TEOMETPUYECKON MPOrpeccuit 2
TOYKaMU Ha KOOpI[HHaTHOfI IINIOCKOCTH

but6mmoreka [JOK
https://m.edsoo.ru/7{43f58a

6.6 JIMHENHEBIN 1 DKCITOHEHIIUATIbHBINA POCT 1 bubmmorexa [IOK
) A p https://m.edsoo.ru/7f43f58a
6.7 CiioXHBIE TPOLIEHTHI 3 Bubmiorexa LIOK

https://m.edsoo.ru/7{43fe0e

Paznen 7. IloBTOpenue, 00001meHue, cucreMaTu3anus 3HaHuil — 18 yacos

71 [ToBTOpenwue, o6o0IIeHNE U 13 bu6muoteka [IOK
CHCTEeMaTH3aIis 3HAaHUH. https://m.edsoo.ru/7f445516
OBUIEE KOJIMYECTBO YACOB I10 102
ITPOI'PAMME
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