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MNOACHUTEJIBHAA 3AIINCKA

Anrebpa sABIsSETCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro
o0pa3oBaHMs: OHA 00ECEeUYnBAET U3YUCHUE APYTUX AUCLHUILIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTAPHOTO IIMKIOB, €€ OCBOEGHHE HEOOXOAMMO s
IPOJODKEHNs 00pa30BaHUs U B ITOBCEHEBHOM *U3HU. Pa3Butue y oO0ydaromuxcs
HAyYHBIX TPEJCTABICHUNH O TMPOUCXOXKACHUM U CYLUIHOCTH alreOpandecKux
abcTpakuuii, cnocobe oTpakeHHs MaTeMaTHYeCKOM HAYKOMW SBICHUHN U MPOILIECCOB
B TPUPOJEC W OOIIECTBE, POJIM MaTEeMaTHYECKOTO MOJCIUPOBAHMS B HAYYHOM
NO3HAaHUM U B IPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHMUS
¥ Ka4eCTB MBIILJICHHS, HEOOXOIUMBIX JJIsl aJaNTallid B COBPEMEHHOM LU(POBOM
oOmectBe. M3yueHue anreOpbl oOecleUMBAET pa3BUTHE YMEHHUs HaOII0JaTh,
CpaBHMBaTh, HAaXOAWTb 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTU MBIILUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHSI U BBIBOABI,
dopmynupoBath yTBep)kAeHM. OCBOEHUE Kypca aaredpbl 00ecreunBaeT pa3BUTHE
JOTUYECKOTO MBIIIJICHUS] OOYYaroIUXCs: OHM HUCHONB3YIOT JACIyKTUBHBIE U
UHAYKTUBHBIE PACCyXJEeHUs, 0000LIeHNEe U KOHKPETU3alnio, a0CTparupoBaHue u
aHaioruto. OOyuenue  anrebpe  mpenanoyaraeT  3HAYUTENIbHBIH  O00BEM
CaMOCTOSITENIbHON ~ JI€ATEIbHOCTH OOYYaloIIUXCs, IO3TOMY CaMOCTOATEIbHOE
peleHre 3a1a4 ABISETCS peaan3alieil 1esTeTbHOCTHOTO MPUHIINIIA 00yYeHHS.

B cTpykType mporpammsl yaeOHOTO Kypca «Anredpay It OCHOBHOTO 00IIEro
o0pa30BaHMsI OCHOBHOE MECTO 3aHHMMAIOT COJEP>KATEIbHO-METOINUYECKUE JIMHUU:
«YUucna W BBUUCICHUS», «ANTeOpanueckue BBIPAKEHUSN», «YpaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxmas U3 3THX CoJep)KaTeIbHO-METOTUIECKIX
JVHUH pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YUYEHHUs Kypca, B3aUMOAECUCTBYS €
ApyTMMH €ro JHHHUSIMH. B Xxone wu3ydeHuss ydeOHOro Kypca OOydaroIuMCs
IPUXOJUTCS JIOTHYECKH PacCyKAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBsA3M ¢ 3TUM B mporpaMMy y4yeOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3jeiax
MaTeMaTHIECKOro o0pa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAICHUIO 00YYaIOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO  MareMaTudeckoro s3bika. CoaepkaTenbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO ydeOHOro Kypca «Anredpa» SBISETCA €ro
VHTETPUPOBAHHBINA XAPAKTEP.

Copepxanne nuHMM «Yuclia W BBIYUCICHUS» CIYKUT OCHOBOW MJis
JaJIbHEUIIET0 U3yYeHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYarOIIHXCS
JOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS TIOJIB30BATHCS alTOPUTMAaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl TIOBCEIHEBHON
KHU3HU. Pa3BUTHE MOHATHA O YMCIIe HAa yPOBHE OCHOBHOTO 00IIero obpa3oBaHus
CBS3aHO C pPAMOHAIBHBIMH M HMPPANHOHATBHBIMU YHCIaMH, (OPMHUPOBAHHUEM



NpEACTABICHUN O JEHCTBUTEIHLHOM YUCTIE. 3aBEPILICHHE OCBOEHUS YUCIOBOU JIMHUU
OTHECEHO K CpeHeMY 00111eMy 00pa30BaHUIO.

ConepxaHue IByX ainreOpandeckux JUHUN — « AIre0pandecKue BhIPaKSHUS
U «YpaBHEHUS] U HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHUIO Yy OOYYAIOLIUXCS
MaTEMaTUYECKOTO arrmapara, HeOOXOJAMMOTrO JiS PelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmero obpazoBaHusl Y4eOHBIM MaTepuan rPyNIUpPYEeTcsl BOKPYT PallMOHATIbHBIX
BbIpOKEHUM. AnreOpa JEMOHCTPUPYET 3HAUEHHWE MATEMAaTUKH KakK s3bIKa s
MOCTPOCHUSI MaTEMaTUYECKUX MOJEJNEH, OMUCAHHUS TMPOLECCOB U  SBJICHUHN
peanbHOro Mupa. B 3anaun o0ydenus anreOpe BXOAST TakxKe JajdbHelIIee pa3BuTre
AITOPUTMHUYECKOTO MBILUICHUS, HEOOXOJMMOT0, B YaCTHOCTH, JUIsl OCBOEHHUS Kypca
uHDoOpMaTUKKA, W  OBJAJICHWEC HABBIKAMU  JICAYKTUBHBIX  PACCYKICHUH.
[IpeoOpazoBanre CHUMBOJBHBIX (DOPM CIIOCOOCTBYET DPA3BUTHIO BOOOPAKEHUS,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanne GyHKIMOHATBHO-TPaUUECKON JTMHUM HALIETIEHO Ha MOJIyYeHue
oOy4JaronMMucs 3HaHUW O (PYHKIMSAX KaK Ba)KHEHIIeW MaTeMaTuuecKod MOJAeNn
JUTSI OIUCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX POLECCOB U SABJICHUN B IPUPOE U
oOwectBe. M3ydyeHne maTepuaia criocoOCTBYET pa3BUTHIO y O0YHAIOIINXCS YMEHUS
UCIIOJIb30BaTh pa3/IMYHbIE BBIPA3UTEIbHBIE CPEACTBA S3bIKA MATEMAaTUKU —
CJIIOBECHBIC, CHMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaa B (OpMUpPOBAHUE
MPEACTABICHUM O POJIM MATEMATUKHU B PA3BUTUU LIMBUIU3AIMYU U KYJIbTYPBHI.

CornacHo ydeOHOMYy IlaHy B 7-9 Kiaccax wH3ydaercsi Y4eOHBIM Kypc
«Anrebpa», KOTOpPBI BKIIOYAET CIEAYIOIIME OCHOBHBIE Pa3fesibl CONEPKAHUS:
«Yucna ¥ BBIYHUCICHUN», «ANTreOpandeckre BBIPAKEHUS», «YPaBHCHHUS U
HEPABEHCTBA», « DYHKIUW.

Ha usyuenue yue6HOro kypca «Anreépa» orsoaurcst 306 yacos: B 7 kiacce —
102 gaca (3 yaca B Heneno), B 8 kiacce — 102 gaca (3 gaca B Hezienno), B 9 kiacce
— 102 4gaca (3 4aca B He/IeIIO).



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Yucia 1 BHIYHCICHUA

Jlpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEX0] OT OAHOW (hopmbl 3ammcu
npobeit k gpyroil. IloHsTHe panMOHaIBLHOrO 4YHCJA, 3aluch, CpPaBHEHHUE,
yHOPSAOYMBAaHUE  PALMOHAIBHBIX uuced. Apudmernueckue JeicTBUS €
palMOHAIBHBIMY 4YMclIamMu. Pemenue 3aga4 U3 peaJbHOW IIPAKTHKM HA 4acTH, HA
IpoOu.

CreneHb ¢ HaTypaJbHbIM IOKa3aTeleM: OIpejelieHue, MpeoOpa3oBaHue
BBIPQXXEHHUI Ha OCHOBE OIpENIEIeHUs, 3aIUCh 0ONbIIMX yucel. [IponenTsl, 3anuch
IPOLEHTOB B BHUJE ApoOU U JpoOU B BHUJIE MPOLEHTOB. TpU OCHOBHBIC 33J]aud Ha
IIPOLIEHTHI, PEIICHUE 3a1a4 U3 PEaIbHON IPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, DPAa3j0oKEHUE Ha  MHOXKHUTEIH
HaTypaJIbHbIX YUCEIL

PeanpHble  3aBUCMMOCTH, B TOM 4YHcle T@psMas U oOparHas
IPONOPLIHOHAIBHOCTH.

AuredpanvecKkue BbIPaKeHUs!

[IepeMeHHBIE, UMCIOBOE 3HAYEHNUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBbIE
3Ha4YeHUs NepeMeHHbIX. [IpeacraBnenne 3aBUCMMOCTH MEXK1y BEJIMYMHAMU B BUJIE
dopmyinbl. Beruucienus no popmynam. [IpeodpazoBanne OyKBEHHBIX BbIPAXKEHUMH,
TOXKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuUia MpeoOpa3oBaHUs CYMM H
IIPOM3BENICHUH, TTpaBUjIa PaCKPbITUS CKOOOK U IIPUBEIEHUS OJOOHBIX CIIaracMbIX.

CBolicTBa CTENEHH C HATYPAJIBbHBIM [TOKA3aTEJIEM.

OnHounensl 1 MHOrouwneHbsl. CreneHp MHOrowieHa. CinoKeHue, BBIYUTAHHUE,
YMHOKE€HHE MHOTOWIEHOB. POpMyJIbl COKPAIEHHOIO YMHOKEHHUS: KBAAPaT CyMMBI
U KBaApar pasHocth. PopmyJiia pa3HOCTH KBaIpaToB. Pa3iiokeHne MHOIOUYJICHOB Ha
MHOXHUTEIIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBujia IpeoOpa3oBaHMsl YpPaBHEHUS,
PABHOCWIBHOCTb YPABHEHUH.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YUCIO KOPHEH JMHEHWHOIO
YPaBHEHMUS, pEUIEHUE JINHENHBIX YpaBHEHUI. COCTABICHUE YPABHEHUM 10 YCIOBUIO
3a1aun. Penienue TeKCTOBBIX 3a/1a4 C IOMOLIBIO YPaBHEHUH.

JIuneiiHoe ypaBHEHHE C JABYMs NEPEeMEHHBIMH U ero rpaduk. CucrteMa AByx
JIMHEWHBIX YPAaBHEHHMU C JByMs INEPEMEHHBIMH. PemeHue cucrem ypaBHEHHU
CIoco0OM MOACTaHOBKU. [IprMephl pereHust TEKCTOBBIX 3a]a4 ¢ TOMOIIBIO CUCTEM
YPaBHCHUU.

DOyHKIUU



Koopaunara Touku Ha npssmMon. UucinoBsle TpoMeXyTKU. PaccrosiHue mexay
JIBYMsI TOUKaMU KOOPAUHATHOM MTPSAMOM.

[IpsimoyronpHas cucrema xkoopauHat, ocu OX u Oy. Alciucca U opauHaTa
TOUYKH HAa KOOPAMHATHOM I10cKoCcTH. [IpuMepsl rpadukoB, 3a1laHHBIX (GOpMYJIaMu.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonstue Gynkuuu. I'paduk byHKIIH.
CroiictBa ¢ynkuuii. JIuneitHas ¢ynkuus, e€ rpaduk. 'padux ¢pynkumm y = [X|.
['paduueckoe penieHne IMHEWHBIX YPAaBHEHUN U CUCTEM JIMHEHHBIX YPaBHEHHM.

8 KJIACC

Yucia 1 BBIYUCICHUA

KBagparupiii kopenb wu3 umcia. [loHsarne o0 uppammMoOHATLHOM YHCIIE.
JlecaTuunbie TPUOIMXKEHUST UPPAIMOHANIBHBIX unces. CBoCcTBa apuMEeTHUYECKUX
KBa/IPATHBIX KOPHEW U X MPUMEHEHUE K MPeoOpPa30BaHUIO YHCIIOBBIX BhIPAXKEHUN
Y BBIYUCIIEHUAM. [[eliCTBUTEIbHBIC YHCIIA.

CrerneHs ¢ 11eJIbIM IMOKa3zaTesieM U e€ cBoiicTBa. CTaHaapTHAs 3aMKCh YKCIa.

Aure0panvecKkue BbIPaKeHust

KBanpaTHbIil TpEXUiiEH, pa3i0KEeHHE KBAIPATHOIO TPEXUIIEHA HA MHOKUTEIIH.

Anrebpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil polwu.
CnoxeHune, BBIYMTAHUE, YMHOXCHHE, JCJICHHE anreOpandeckux JpoOei.
ParmonanbHbie BRIpaXKEHUS U UX TPeoOpa3oBaHue.

YpaBHeHUs] 1 HEPABEHCTBA

KBagparnoe ypaBHenue, popmyiia KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema
Buera. Pemenune ypaBHeHWN, CBOIAIIMXCS K JIMHEWHBIM M KBaJIPAaTHBIM.
[Ipocreiimue qpoOHO-pallMOHANbHBIE YPABHEHUS.

['paduueckas uHTEepnpeTalys ypaBHEHUN C ABYMsI IEPEMEHHBIMU U CUCTEM
JVMHEMHBIX ypaBHEHUW C JABYMsI NEpPEeMEHHbIMHU. lIpumepnl pemieHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMU.

Pelenre TeKCTOBBIX 3a7a4 aareOpandeckuM CrocoOoMm.

HucnioBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ 0OHON NMEPEMEHHOM.
PaBHOCUIIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OIAHOM IEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJTHOM NIEPEMEHHOM.

DOyHKIMHA

[Tonsitue dpynkiuu. O61aCTh ONMPEEICHHS U MHOKECTBO 3HaUCHUN (DYHKIIUU.
Crioco0wI 3a1anust PyHKITUH.

I'padux dynkuuu. Yrenue cBoiicTB (yHkuMu mno e€ rpaduky. IIpumepsr
rpa@uKoB QYyHKIIHMA, OTpaKaIOIINX PeaIbHbIE TPOLIECCHI.

OyHKIMK, OINHUCHIBAIOIINE TIPAMYI0O M OOpaTHyI0 MPOMOPIIMOHAITBLHBIE
3aBHCHMOCTH, HX rpaduki. Oyukuun Y = X2, y = X3, y = VX, y=|x|. Ipaduaeckoe
pelIeHNE YPABHEHUN U CUCTEM YPAaBHEHUMN.



9 KIIACC

Yucia 1 BBIYUCICHUSA

PaunoHanbHble yucia, MPpALMOHAIBHBIE YUCIA, KOHEYHbIE U OECKOHEUYHBIE
JecATUYHBIE ApoOu. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, AEHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JecATUYHBbIe ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXIY MHOXECTBOM JICHCTBUTEIBHBIX YMCEII U KOOPJIMHATHOM MPSIMOU.

CpaBHeHHE JIEHUCTBUTENBHBIX YHUCEN, apuPMETHUYECKUe MACUCTBUS C
NEUCTBUTEIBHBIMU YU CIIaAMU.

Pa3mepsl OOBEKTOB OKPY’KAIOIIETO MHUPA, [JIUTEIBHOCTh IPOIIECCOB B
OKpY’KaroLIeM MHpE.

[Ipubnmmx€HHOE 3HAYEHUE BEJIMYUHBI, TOYHOCTh NpUOIMxKeHus. OKpyrieHue
yucen. [Ipuknaka u onieHka pe3ynbTaTOB BEIYMCICHUM.

YpaBHeHUs] U HEPABEHCTBA

JIuneliHoe ypaBHEeHUE. PelieHne ypaBHEHUM, CBOAAIIMXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHME. PenieHne ypaBHEHHN, CBOASIIMXCSA K KBaApPaTHBIM.
bukBagpatHoe ypaBHeHue. [IpruMepbl penieHus ypaBHEHUN TPEThEH M YETBEPTOM
CTEIICHEN PA3JI0KEHUEM HA MHOKUTEIIN.

Pemenue npoOHO-paMoHANBHBIX YpaBHEHHN. PelieHne TEKCTOBBIX 3aaad
anreOpanyeckuM METOJIOM.

VYpaBHeHuEe ¢ JByMsi NEpEMEHHBIMH M ero rpaduk. Pemenue cucrem aByx
JIMHENHBIX YPAaBHEHUN C IByMs IEPEMEHHBIMHU. PellleHne CUCTEM JIBYX YPaBHEHUM,
OJIHO U3 KOTOPBIX JIMHEWHOe, a JApyroe — BTopoil cremenu. ['paduueckas
WHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pelenre TekCTOBBIX 3a7a4 aareOpandeckuM CriocoOoM.

HucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHEMHBIX HEPABEHCTB C OJHOW IEepeMEeHHOM. Pemenue cucrem
JVUHEWHBIX HEPABEHCTB C OJHOW IiepeMeHHOoW. KBaapaTHble HepaBEHCTBA.
I'paduueckass wuHTEepmperanusi HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

DOYyHKIUU

KBagparnunas ¢ynkums, e€ rpaduxk u cBoicrtBa. Ilapabona, KoopauHATHI
BEPIIMHBI TapadOIIbl, OCh CAMMETPUHU MapaOOJIBI.

Ipaduxu Gyukmumit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, ¥ = |X| u ux
CBOMCTBA.

Yucii0BbIEC OCIEA0BATEIHHOCTH M MPOrPEeCcCUH

[ToHsATHE YKMCIOBOW MOCIENOBATEIBLHOCTU. 3aJaHUE IOCIEN0BATEIBHOCTH
peKyppeHTHON hopmyIioit u popmyIioi N-ro yjieHa.

Apudmernueckas M reoMmerpuueckas mnporpeccun. @opmyisl N-ro ujieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTPEeCcCUid, CyMMbI MEPBBIX N YICHOB.



N3o0paxkenne 4ieHOB apu(METUYECKOH M TEOMETPUUYECKON MpPOTpeccuit
TOYKaMHM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M SKCHOHEHUIHAIBHBIA POCT.
CI10HBIE TPOLIEHTHI



IINIAHUPYEMBIE  PE3YJIbTATBI OCBOEHUMSA  ITPOI'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

JInYHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMbl  y4eOHOro Kypca
«Anre0Opa» XapakTepU3yOTCs:

1) matpuoTHyecKoe BOCIMTAHHE:

IPOSIBICHHEM MHTEpeca K IPOHUIOMY M  HACTOAIIEMY POCCHUHCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTH)KEHHSIM  POCCHUHCKHX
MaTEMaTUKOB M POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJB30BAHUIO 3THUX
JOCTUKEHHUM B IPYrUX HayKax U MPUKIAJAHBIX chepax;

2) rpaskaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN rpakIaHUHA U peai3aluu €ro
opaB, MpPEICTAaBICHUEM O MaTeMaTHYEeCKMX OCHOBaX (DyHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SABJICHUH, MPOLEAYp TpakIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX
C NpPaKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAyKd, OCO3HAHHUEM BaXXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B JACSITEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YacTHE€ B PpEIIEHUU MPAKTUYECKUX 3a]ay
MaTEMaTUYECKOM HAIpPABICHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEMAaTHYECKOIO
o0pa3oBaHMsI Ha TMPOTSHKCHUHM BCEH JKU3HU I YCHEHIHOW TpodecCHOHATbHON
JESTEIbHOCTH M Pa3BUTHEM HEOOXOTUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOEHUEM MHUBUYAIbHON TPAEKTOPUHU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) acTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJbHOMY M 3CTETUYECKOMY  BOCHPHUSATHUIO
MaTEMaTUYECKUX OOBEKTOB, 3ajay, PELICHHUH, pacCyX JCHHH, YMEHUIO BHUJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 MO3HAHMA:

OpUEHTALlMEe B JIEIATEIIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
IPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YENOBEKA, MPUPOJIbI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHUYECKOM HayKh Kak c@epbl 4YeJI0BEYECKOM
NEeATENbHOCTH, JTANOB €€ Pa3BUTUSA W 3HAYMMOCTH JJI PA3BUTHS LIMBUIM3ALNU,
OBJIAJICHHEM SI3bIKOM MATEMATHKU U MATEMATHYECKOW KYJBTYpPOW Kak CPEICTBOM
NO3HAHUS MHpPA, OBJAJEHUEM IMPOCTEUIIMMU HAaBBIKAMHU HCCIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usnyeckoe BocnmuTaHHe, (POpPMHMPOBAHHE KYJIbTYPblI 3A0POBbSA H
IMOLMOHAJILHOIO0 0JIaronoJy4ms:

TOTOBHOCTBIO TPUMEHSATh MAaTEMaTHYECKUE 3HAHMUS B HWHTEpecax CBOETO
30pOBbsl, BENEHUS  370pOBOro  oOpa3a KHU3HM  (300pOBOE  IHTAHUE,
cOaaHCUPOBAaHHBIA PEXUM 3aHATUH U OTAbIXa, peryjspHas (Quznueckas
AKTUBHOCTH ), CPOPMHUPOBAHHOCTHIO HaBbIKA PEPIIEKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOro e Mpasa IPyroro 4ejoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHME:

OpUEHTALHNEN HAa IPUMEHEHNE MATEMATHYECKUX 3HAHUM JIJIs1 peIIeHUs 3a1a4 B
00JIaCTH COXPAHHOCTU OKPY’KaIOILEH Cpeibl, INIAHUPOBAHUS TTOCTYIIKOB U OLICHKH
UX BO3MOJKHBIX MTOCJICACTBHUM AJIsl OKPYXKAIOIIEH cpe/ibl, 0OCO3HAHUEM I7100aIbHOTO
XapakTepa 3KOJOTHYECKUX poOJieM U IMyTell UX pelieHHs;

8) ajanTanus K M3MEHAIMMCH YCJIOBHAM COLMAIBHON W NPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSAX HEONPEIEIEHHOCTH, IOBBIIICHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUUTHCS y APYIHX JIOAEH, MpUoOpeTaTb B COBMECTHOM AESITEIbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUU U3 OIbITA IPYTUX;

HEOOXOJUMOCTBhIO B (OPMHUPOBAHMM HOBBIX 3HAHWW, B TOM YHUCIE
(dopMyIupOBaTh UJIEU, TOHITUS, TUTIOTE3bl 00 00BEKTAX U SIBICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEN, IUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalUlO, BOCIHPHUHHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMII KOHTpPMEp, KOPPEKTHUPOBATH
IpPUHUMAaeMble pEIICHUsT U ACUCTBUS, (OPMYyJIHpPOBATh U OICHUBATh PHUCKU U
NOCJIEICTBUSL, POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

Ba3oBble Jjoruueckue aeicTBUA:

e BBISBJIATh U XapaKTEPHU30BaATh CYNIECTBCHHBIC MPU3HAKK MAaTEMaTHYECKUX
OOBEKTOB, TMOHSTHI, OTHOIICHUN MEXIy MOHATUIMHU, (DOpMyIUpOBaTh
ONpEeAECICHUs] TOHATUH, YyCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJIaccuUKaIllii, OCHOBAaHMUS JJii OOOOIIEHHUS U CpPaBHEHUS, KPUTECPUU
MPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (QopMyIHpOBaTH W MNPeoOPa3OBHIBATH  CYXKICHHUS:
yTBEPJUTENIbHBIC W OTpUIIATENIbHBIC, €IWHUYHBIC, YAaCTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBJSITD ~ MATEMAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
npoTUBOpeurss B (akTax, AaHHBIX, HAOIMIOJEHUSAX U YTBEPKICHUSX,
npeasiaraTh KpUTEPUU JIJIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JieNlaTh BBIBOJBI C MCIIOJNb30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
WHYKTUBHBIX YMO3AKIFOUEHHH, YMO3AKIFOUEHH 110 aHAJIOTUH;
pa30upaTh J10Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPXKIECHUN (MPSIMbIE U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSATENIHO HECIOXXHBIE JI0KAa3aTebCTBA
MaTeMaTHYeCcKUX (PaKkToB, BBICTpaMBaTh apryMEHTAlM0, TPUBOAUTH
IpUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATHh CIOCOO penieHus ydyeOHOM 3ajaud (CpaBHUBATH HECKOJIBKO
BApUAaHTOB pEUIEHMs], BbIOMpaTh Haubonee MNOAXOASAMUNA C YUYETOM
CaMOCTOSITEJILHO BBIIEJICHHBIX KPUTEPHUEB).

ba3oBble HcaiaeaA0oBaTe/JIbCKIue I[eﬁCTBHﬂ:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIICAOBATEIbCKANH HHCTPYMEHT TO3HAHHMS,
(GbopMyIMpOBaTh BONPOCH], (UKCHUPYIONIME MPOTUBOpEUne, Mpodiaemy,
CaMOCTOSATEJILHO YCTaHaBIIMBaTh HMCKOMOE U JaHHOE, (HOPMHPOBATH
THITIOTE3Y, ApIYMEHTHPOBATh CBOIO ITO3HIINIO0, MHECHUE;

MPOBOJIUTH IO CAMOCTOSATEIBLHO COCTABICHHOMY IUIAHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICOBAHHUE IT0 YCTAaHOBJICHHIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00BbeKTa, 3aBUCUMOCTENH 0OBEKTOB MEXKTy COOOI;
CaMOCTOSITENILHO (hOPMYJIMPOBATH OOOOIEHUSI U BBIBOJABI IO Pe3yjbTaTaM
MPOBEAEHHOTO HAOJIOEHUS, WCCICIOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHHIA;

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BHTHE INIpOIlecca, a TAKKE BBIIBUTATH
IIPEJIITOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIUHU, JTaHHBIX,
HEOOXOJIMMBIX JJIsl PEILICHUS 3a/1auu;

BBHIOMpaTh, aHAIU3UPOBATh, CHUCTEMATHU3UPOBATh W HUHTEPIPETUPOBATH
uH(}OpMaIMIO pa3TUYHBIX BUIOB U (POPM IIpeICTaBICHNUS;

BBIOMpATh (GOpMy TpeACTaBiICHUS HHPOpPMAIMK U HWLUIIOCTPUPOBATH
perraemMple 3amadd CXeMaMH, JuarpaMMaMid, WHOW TpaduKkod W Hux
KOMOMHAIUSIMU,

OLICHMBATh HAAEKHOCTh WH(OpPMAIMU TIO KPUTEPHUSAM, MPEAJIONKEHHBIM
y4HUTENIeM Uil CHOPMYITHPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHI/IKaTI/IBH])Ie YHuBeEpcajibHbIC yqeﬁnble HeﬁCTBHﬂ:

BOCIIPUHUMATDH U (bOpMy.TII/IpOBaTB CYKIACHUA B COOTBECTCTBUM C YCIIOBUAMU
H OCJIIsIMHA O6H16HI/I$I, ACHO, TOYHO, 'PAMOTHO BbIPpAXXATh CBOIO TOYUKY 3PCHUA



B YCTHBIX M IMCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS 10 XOJy PELICHHUS
3a/1a4yu, KOMMEHTUPOBATh MOJYyYE€HHBIN pPe3yJIbTaT;

B X0J1€ 00CYKJIeHU 3aaBaTh BOIIPOCHI IO CYILECTBY 00CYk IaeMOU TEMBI,
poOJIEMBI, pelaeMoil 3a/1auu, BHICKAa3bIBATh UCH, HAIICJICHHBIE HA MTOUCK
pELICHMS, COIOCTaBIATh CBOM CYXKIEHUA C CYXICHHUSAMH JIPYTUX
YYaCTHUKOB Juanora, oOHapy>KUBaTh Pa3jIMuyMe€ U CXOACTBO IMO3HIMH, B
KOPPEKTHOU GopMme hopMynupoBaTh pa3HOTIacHs, CBOM BO3PAKEHNUS,
NPEACTABIISATh  PE3YyJIbTaThl  PELIEHHs  3a7adyd,  SKCHEPUMEHTAa,
UCCJIEIOBaHMsI, MPOEKTA, CAMOCTOSITEILHO BRIOUPATH (pOpMAT BBICTYIUICHUS
C YU€TOM 3aJa4 NPE3EHTALNH U OCOOCHHOCTEN ay/IUTOPUH;

MNOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW U MHANBHU Y AJIbHOW
paboTHI MpU PEIICHUH YYECOHBIX MAaTEMAaTHYECKUX 3a71aY;

NPUHUMATh LEIb COBMECTHOW JEATEIbHOCTH, INIAHUPOBATh OPraHU3aLUIo
COBMECTHOM paboThl, pacmpenensiTb BUIBI padoT, JOrOBapUBAThHCA,
00CyX/1aTh MPOLIECC U Pe3yNbTaT padoThl, 00001IaTh MHEHHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIPYNIOBbIX (opmax paboTsl (00OcyxkaeHHs, OOMEH
MHEHHUSIMH, MO3TOBBIE LUTYPMbI U IPYTHE), BBIMOIHATH CBOIO YacTh padOThI
U KOOPJWHHUPOBATh CBOM [JEWUCTBUS C JPYTUMH YJIE€HAMH KOMAaHJbI,
OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMN NMPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIE YUeOHbIE TelHCTBHUS
Camoopranuszanus:

CaMOCTOSITEJIbHO COCTaBJISITh IJIAaH, AJITOPUTM PEIICHHS 3a7auyul (WU €ro
4acTh), BBIOMpATh CHOCOO PEIICHHS C YU4ETOM HMMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUpPOBATh M KOPPEKTHUPOBATH
BapUaAHTHI pelIeHUM ¢ yu€TOM HOBOM MH(OpMaIuu.

CaMOKOHTpOJ'lL, AMOIMOHAJIbHBbIN HHTE/JIEKT:

BJIAJIETh CIIOCO0AMU CaMONIPOBEPKH, CAMOKOHTPOJISI IIPOLIECCA U PE3YJIbTAaTa
peleHnss MaTeMaTUIEeCKOM 3a/1auu;

IIPEABUIETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH IIPU PELICHUY 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalJIEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA IEATEIBHOCTH IIOCTABICHHOM LIEIIU U
YCIIOBUSIM, OOBSICHATh HMPUYUHBI JOCTUKEHUSI WM HEAOCTHXKEHHUS LIeNu,
HaxXOJIUTh OMMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 7 kJjacce OOy4arolmUMiCS TOTYYUT CIEAYIOIINE
IPEAMETHBIE PE3YIIbTATHI:

Yucaa v BbIYUCTICHUS

BoinonHsaTh, coyeTass yCTHbIE UM NUCBMEHHBIE NPUEMBI, apUPMETUUYECKUE
JNEUCTBUS C pallMOHATIBLHBIMU YUCIIAMU.

HaxonuTh 3HaueHUsI YUCIOBBIX BBIPAKEHUH, MPUMEHSTH PazHOOOpa3HbIC
CrocoObl U MPUEMBI BBIUYMCIICHUSI 3HAYEHUN JIPOOHBIX BBIPAKEHUM, COACpPKAIIUX
OOBIKHOBEHHBIE U JIECSITUYHbBIE APOOH.

[TepexoauTs OT ofHOW (DOPMBI 3amUCU YHCEN K Apyrou (mpeoOpa3oBHIBATH
JECATUYHYIO IpOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B 0€CKOHEYHYIO JECATUYHYIO IPOOH).

CpaBHUBaATh U YNOPSAIOYMBATH PAlHOHAJIBHBIC YUCTIA.

OKpyriaTh yucna.

BpInonHATh NPUKUIKY U OLIEHKY PE3yJIbTaTa BIUACICHUN, OLIEHKY 3HAYEHUI
YUCJIOBBIX BBIPAKECHHI. BBINONHATE AEHUCTBHS CO CTENEHSMHU C HATypajlbHBIMU
IIOKa3aTeIsIMHU.

[IpuMeHsTh NPU3HAKY AEIUMOCTH, PA3JIOKEHHE HA MHOXUTEIN HATYyPATbHBIX
qucell.

Pemare mpakTHKO-OpUEHTHUPOBAHHBIE 3aJ1a4d, CBS3aHHBIE C OTHOILLIEHHUEM
BEJIMYMH, MPONOPIHOHAIBHOCTHIO BEJIMYHMH, IPOLIEHTAMHU, HWHTEPIPETUPOBATH
pe3yJIbTAaThl PEUICHUS 3a4a4 C Yy4ETOM OTPAHMYEHMH, CBSA3aHHBIX CO CBOWCTBAMH
paccMaTpuBaeMbIX 0OBEKTOB.

AsredOpandecKue BbIPAKEHUS

Hcnonp3oBarhk anredpanvecKyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€
B IIPOLIECCE OCBOEHUS y4eOHOT0 MaTepHaia.

Haxonutb 3HaueHuss OyKBEHHBIX BBIPOKEHHH MPH 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BrinonasaTs mpeoOdpazoBaHus 11EI0T0 BHIPAXKEHHUS B MHOTOWICH TPUBEACHUEM
NOJO0HBIX CaraéMbIX, PACKPhITHEM CKOOOK.

BpINoOsHATE yMHOXKEHHE OJHOYJIEHA HAa MHOTOWIEH W MHOIOYIEHa Ha
MHOTOWIEH, TPUMEHATH (POPMYJIIBI KBaJpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcylmecTBIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C I[MOMOUIBIO
BBIHECEHUS 32 CKOOKM OOLIEr0 MHOYKHUTENS, TPYNIIUPOBKU CIaraeMblX, IPUMEHEHUS
(bopMy1 COKpaIIEHHOTO YMHOKEHUS.

[TpumMenaTs mpeobpa3oBaHUs MHOTOWICHOB JIJI PEUICHUS Pa3JIMYHBIX 3a7a4
Y3 MAaTEMATUKH, CMEXKHBIX TPEAMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEM C HATypaJIbHBIMU IIOKa3aTEIsAMHU IS
npeoOpa30BaHus BbIPAKECHHI.



YpaBHeHUs] H HEPAaBEHCTBA

Pemare nuHENHBIE ypaBHEHHsSI C OJHOM IEPEMEHHOW, NPUMEHSA IpPaBUIIA
IepeEXo/1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCUIBHOMY eMy. [IpoBepATs, ABiIsIETCS
JI YUCIIO KOPHEM YPABHEHUS.

[TpumensaTs rpaduueckrie METOIBI IPU PEIICHUH JTMHEHHBIX YPaBHEHUHN U UX
CUCTEM.

[logOupaTe npuMepbl Map YMCEN, SBISIONIMXCS PEIICHHEM JUHEHHOTO
YPAaBHEHUS C IByMs IIEPEMEHHBIMU.

Ctpouth B KOOPAMHATHOM MIOCKOCTHU rpauK JIMHEHHOTO YPaBHEHHUS C IBYMS
EePEMEHHBIMHU, MOJIb3YACh IPAPUKOM, IPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemate cuctemsl 1BYX JIMHEHHBIX YPABHEHUN C IBYMsI IIEPEMEHHBIMU, B TOM
gucie rpaduIecKu.

CocTaBisATh M pelaTh JHHEHHOE YPAaBHEHHE WIM CUCTEMY JIMHEHHBIX
YPaBHEHMM MO YCIOBUIO 3a7a4l, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4y NIOJIyYCHHBIN PE3yNIbTAT.

DOyHKUIMHA

N300paxarh Ha KOOPAMHATHOM MPSAMOI TOYKH, COOTBETCTBYIOLIUE 33 JaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KU, NHTEPBAJIbI, 3aIIMCHIBATH YK CIOBBIE IPOMEKYTKH HA
anreOpandeckoM s3bIKe.

OTrMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpIUHATaM,
CTpOUTH rpagukn TMHENHBIX QyHKUKUA. CTpouTh rpaduk GyHKUUU Y = [X|.

OnuceiBaTh € MOMONIbIO (YHKUMA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpEMs, pAaCCTOSAHHE, II€HA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIUH 110 3HAYCHHIO €€ apryMeHTa.

[Tonumate rpaduueckuii cnoco0 MpeACcTaBiIeHUS U aHaiIM3a WH(OpMauH,
U3BJIEKATh U UHTEPIPETUPOBATHh UH(POPMALIMIO U3 TPapUKOB peabHbBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K konmy oOyuenuss B 8 kiacce oOyyaromuiics MNOJYYUT CIEAYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Yucia 1 BHIYUCICHUSA

Hcnonp30BaTh HavalbHBIE IPEICTABICHUS O MHOXECTBE JIEUCTBUTEIBHBIX
YyuCeN JUIsl CPABHEHMS], OKPYTJIEHUSI U BBIYUCICHUN, N300paKkaTh JEHCTBUTEIbHBIC
YKCJIa TOYKaMU Ha KOOPJAUHATHOU MPSAMOM.

[IpumensTh mNOHATHE apU(METHUYECKOrO KBAaJAPATHOTO KOPHs, HaXOAWUThb
KBa/IPAaTHbIE KOPHH, UCIOJb3YS NPU HEOOXOAMMOCTH KaNbKYJATOP, BBIINOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COAEP)KALIUX KBAAPATHBIE KOPHU, HCIOIb3YS
CBOMCTBA KOPHEM.



Hcnonb3oBarh 3anucu OONBIIMX U MAJIBIX YHCEN C MOMOIIBIO AECATUYHBIX
npoOeit u crenenelt yucna 10.

AJsire0OpanvecKkue BbIPaKeHust

[IpyuMeHsATh NOHSATHE CTENEHUW C LENbIM IOKa3aTEJIEM, BBIIOJIHATH
npeoOpa30BaHus BBIPAKEHUH, COAEPIKAIINX CTETICHU C IIETTBIM MOKa3aTesIeM.

BrIinonHITh TOXKIECTBEHHBIE TPEOoOpa30BaHUs PAllMOHATBHBIX BEIPAXKEHUI Ha
OCHOBE TPaBWJI JEUCTBUHN HAJl MHOTOUYJICHAMU U AJIT€OpandecKUMU APOOSIMH.

PacknanpiBaTh KBaIpaTHBIA TPEXWIEH HA MHOKUTEIIH.

[TpuMeHaTh mpeoOpa3oBaHuUs BRIPAKECHHM I PEIISHUS PAa3IMYHBIX 33/1a49 U3
MAaT€MaTHKH, CMEXHBIX MTPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHHus] 1 HEPABEHCTBA

Pemars nMHEHbIE, KBaJIpaTHbIE YPaBHEHUS M pallMOHAJIbHBIE YpPaBHEHWS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUU C IByMs IEPEMEHHBIMU.

[IpoBOaMTE MpOCTEUIINE UCCIENOBAHUS YPABHEHUN U CHCTEM yPaBHEHMM, B
TOM YHCJIE C IPUMEHEHUEM rpaduyuecKuX MpecTaBlieHul (YCTaHaBIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMa YPAaBHEHUM PEIICHHS, €CIIM UMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT ciOBECHOM (HOPMYJTUPOBKU 3aJauu K e€ anredpandyeckon
MOAENN C IIOMOUIIBIO COCTABJIEHUS YPAaBHEHUS WJIA CHUCTEMbl YpaBHEHHIA,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4M MOJyYEHHBIA PE3yJIbTaT.

[IprMeHATh CBOKMCTBA YMCIIOBBIX HEPABEHCTB JIJI1 CPABHEHUS, OLICHKH, PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJIHOM MIEPEMEHHOM U UX CUCTEMBI, J1aBaTh rpaUueCKyIo
WJUTIOCTPALMIO MHOKECTBA PEIIEHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUMHA

[ToruMaTh U HUCMOIB30BATh (PYHKITMOHAIBHBIE TTOHSATUS U S3BIK (TCPMUHBI,
CUMBOJINYECKHE O0O03HAYECHUs), ONpeNessaTh 3HaYeHUE (YHKIHMH IO 3HAYCHUIO
apryMeHTa, ONpeAeisaTh CBOMCTBA PYHKIIMU 0 €€ rpaduKy.

Ctpouts rpadvku dJ1eMEeHTapHBIX (QYHKIMA BUIA:

y =k/X,y=x2,y=x3,y = [X|, y = VX, OIIICBIBATb CBOICTBA YHCIOBOI (GYHKIUH
o e€ rpaduxy.

K xonmy oOydenuss B 9 kJjacce o0Oyyarolmuics TMOJYYUT CIEAYIOIIUE
MIPEIMETHBIE PE3YJIBTATHI:

Yucaa v BbIYUCTICHUS

CpaBHUBaTh U yNOPAI0YMBATH PALIMOHAIBHBIE U HPPAIMOHAIIBHBIC YUCTIA.

BrinonasaTs apudmernueckue JeHCTBUA € palliOHATBHBIMUA YHCIIAMU, COYETAs
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBINOJIHATH BBIYMCICHUS C MPpPAlMOHATbLHBIMU
YUCIIAMU.

HaxonuTe 3HaueHus cTeneHel ¢ UeIbIMU IMOKA3aTeNIsIMU U KOPHEN, BBIYUCIISITh
3HAYEHUS YUCIIOBBIX BBIPAKECHUII.



OKpyrisiTh JI€MCTBUTENIbHBIC YHWCJIA, BBINOJHIATh MPUKUIKY pe3yJibTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHelHbIE U KBAJIpAaTHBIE YPAaBHEHUSI, yPaBHEHU S, CBOJISIIIIMECS K HUM,
IpoCTeHIMe APOOHO-PATMOHATBHBIC YPAaBHCHHUS.

Pemate cuctembl OByX JIMHEHHBIX YPAaBHEHUH C ABYMsI MEPEMEHHBIMU H
CHUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SBJISIETCS JIMHEWHBIM.

Pemare TekcTOBBIE 3amaud  alreOpamdecKMM CIIOCOOOM C  ITOMOIIBIO
COCTaBJICHUS YPAaBHEHHMS WJIM CUCTEMBI JIBYX YPABHECHUU C ABYMS IIEPEMEHHBIMU.

[TIpoBoauTh mpocTeme UCCAEAOBaHUSI YPABHEHU U CUCTEM YpPAaBHEHUH, B
TOM 4YHCJI€ ¢ IPUMEHEHUEM TpaUUIECKUX MPECTaBICHUN (yCTaHABIMBATh, UMEET
JI1 YPaBHEHUE WM CUCTEMA YPABHEHUM PEIICHHS, €CIIM HUMEET, TO CKOJbKO, U
npouee).

Pemiats nuHeHBIE HEpPAaBEHCTBA, KBaJApPAaTHbIE HEPABEHCTBA, H300paKaTh
pellieHue HEPaBEHCTB Ha YHMCJIOBOW MPSMOM, 3alMCHIBAaTh PEIICHUE C MOMOIIbIO
CHMBOJIOB.

Pemate cHCTEMBI  JMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, U300pa)xaTh pEIIEHHE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSAMOI, 3aMMCHIBATH PEIIEHUE C TOMOIIbIO0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PEIIEHUH PA3JIUYHBIX 3a/1a4.

DOyHKIUU

Pacno3naBaTe (QyHKUIMM U3YYEHHBIX BHAOB. [loka3piBaThb CXeMaTHYECKU

pAacIIoIOKEHUE Ha KOOPIMHATHOW TUIOCKOCTH rpaduKoB GyHKIWH Bra: Yy = KX, y =
kx +b,y=k/x,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHI
KO3 PUIIUEHTOB, ONMUCHIBATH CBOWCTBA (DYHKIIUH.

Ctpouth 1 m300paxkaTh CXeMaTHYECKH TpadUKH KBAJAPATUIHBIX (PYHKITUH,
OIHCHIBATH CBOMCTBA KBaIPATHUHBIX (DYHKIUH MO UX rpaduxam.

Pacno3naBate KBagpaTuuHy0 (QYHKIUIO 10 (popmysie, IPUBOAUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHOM XU3HU, (PU3HKHU, TEOMETPHUH.

Yuc10Bble MOC/I€10BATEIbHOCTH M IPOrPeccuu

Pacnio3naBath apupMeTHIECKYIO U TEOMETPUUECKYIO POTPECCHU TIPU Pa3HBIX
crioco0ax 3aJaHusl.

BbInonHAT,  BBIYMCIEHUS C€ HUCHOJB30BaHWEM (opMmyn N-ro ujeHa
apuMeTUYECKON U TeOMETPUUECKOI MPOTPECCHIA, CyMMBI TIEPBBIX N WJICHOB.

N306paxkaTh YJIeHBI TOCIENIOBATEIbHOCTH TOYKAMH Ha KOOPAWHATHOM
MJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIE C YHMCIOBBIMH I1OCJEJ0BATEIBHOCTMU, B TOM
YHCIIE 3a/1a4d U3 PEAIbHOM KM3HU (C MCIOIb30BAaHUEM KAJIbKYJIATOPA, HU(POBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosaunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHme pa3iesioB U TeM uugposbie
Ne ni/m P Kontpoubnsie | IIpakTnuyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTesibHbIE
padoTsI padoThbI
pecypchl
1 Yucna u BeluMciaeHus. PannoHaibHbIe o5 1 bubnmoreka [JOK
qyucia https://m.edso0.ru/7f415b90
but6mmoreka [IOK
2 A 27 1
IrCOPAHHCCKHE BLIPAKCHILA https://m.edso0.ru/7f415b90
bub6mmoreka [JOK
20 1
3 ¥ paBHeHItt H HEpaBeHCTBa https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAHMHATEI H rpaQuiH. PyHKLHH https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
> HosToperne 1 0bobmenne 6 1 https://m.edsoo.ru/7f415b90
BIIEE KOJIMYECTBO YACOB I1
OBbII{ O CTBO HACOB I1O0 102 5 0

[TPOTPAMME



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 KUIIACC

KoanuecTBo yacon JJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM undposbIie
Ne n/m P Kourpoabubie | IIpakTuyeckue (mupp )
NPOrpamMmblI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoTbI
pecypchbl
bubmuorexa [JOK
1 4 .K 1
ucna u BeruucieHus. KBaapatHele KOpHU ) https://m.edsoo.ru/7f417af8
9 Yucna u Berunciienus. CTeneHp ¢ 1eJIbIM 7 bu6mmorexa [IOK
II0Ka3aTeyieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKkue BhIpaKCHUSI. 5 1 bu6nmoreka [JOK
KBagparsslii TpEXuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BhIpaXKEHHUS. 15 1 bubnuoreka [JOK
AnreGpanueckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. KBapaTHbie 15 1 bu6nmoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bubnuoreka [IOK
ypaBHEHUN https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f417af8
Bbu6muoreka [IOK
8 o .0 5)
YHKIHH. LICHOBHBIC MOHATHA https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 O 4 9
YHKIHH. HCIOBbIC QyHKIIH https://m.eds00.ru/7f417af8
bu6mmorexa [IOK
10 II 606 6 1
OBTOPEHHE 1 00ODIIERHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
[MPOI'PAMME



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 KIIACC

Kosn4yecTBo 4acos JIeKTPOHHbIE
HaunmeHoBaHHe pa3/iejioB U TeM uudgpoBbie
Ne n/m P Kourpoabubie | IlpakTnyeckue (mupp )
NporpamMmabl Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchl
1 Yucina u BeiurcieHus. JlelicTBUTEIbHbBIC 9 bubmuorexa [JOK
qyucia https://m.eds00.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubmuotexa [{OK
OJTHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bubnmnorexa [JOK
YpaBHEHHUU https://m.edsoo0.ru/7f419d08
bu6nmoreka [JOK
. 16 1
4 VYpaBHeHus 1 HepaBeHCTBa. HepaBeHCcTBa httos://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
1 1
> Dymkumm 6 https://m.eds00.ru/7f419d08
bubmuoreka [JOK
1
6 YucioBkIe TTOCIIEI0BATEILHOCTH 15 https://m.eds00.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNEe, CUCTEMATH3AITIS 18 1 bubmuoreka [JOK
3HAHUU https://m.eds00.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 6 0



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

YYEBHO-METOJMYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJIBHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

» Anre6pa, 7 xiace/ MakapsraeB FO.H., Munaiok H.I'., Hemkos K.U. u npyrue
2022r, Axumoneproe ob6mectBo «M3natenscTBo «IIpocBemenuey

KWM no anrebpe k yue6Huky Makaperuesa FO.H.

METOJNYECKHUE MATEPHUAJIbBI VIS YYUTEJIA
yueOHmKH 110 anredpe 7-9 knaccet Makaperae FO.H. 2022r
KWM no anrebpe k yueOnuky Makaperuesa FO.H. 2022r

[Tocobue miist moaroroku yyamuxcs k OI'D nox pepakuueit Amenxo 1U.B. 20231

[IM®POBBIE OBPA30OBATEJBHBIE PECYPCEI M PECYPCBI CETH
WHTEPHET

HTTPS://RESH.EDU.RU/

HTTPS://SKYSMART.RU

HTTPS://WWW.YAKLASS.RU/

HTTPS://UCHI.RU
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