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HHOACHUTEJBHASA 3AIINCKA

Anrebpa sBIsSETCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETo
o0Opa3oBaHus: OHa 00ECIIEYMBAET U3YUYECHUE IPYTUX TUCUUIUINH, KAK €CTECTBEHHO-
HAY4YHOTO, TaK M TYMaHHTAPHOTO IMKIOB, €€ OCBOEHHE HEOOXOAUMO JUIs
IpOJIOJDKEHUs 00pa30BaHUs U B TIOBCEIHEBHOM KM3HU. Pa3BuTHe y oOydaromuxcs
HAyYHBIX TIPEJCTABICHUNA O TMPOUCXOKIACHUM W CYIIHOCTU anredpandecKux
abcTpakiuii, cnocobe OTpakeHUsI MaTEMaTUYECKOW HAyKOM SIBICHUI U MPOIECCOB
B IpHUpoJe W oOlIecTBe, POJIM MaTeMaTHUYECKOTO MOJCIMPOBAaHHUS B HAyYHOM
MIO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
M Ka4eCTB MBIIIJICHHSI, HEOOXOIUMBIX JUIS aJlalTallii B COBPEMEHHOM LIU(PPOBOM
oOmectBe. M3ydeHue anreOpbl 0OeCleUMBAET pa3BUTHE YMEHHs HaOJIOJaTh,
CpaBHHMBaTh, HAaXOAWTb 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTh CBOM [JEHCTBUS U BBIBOJBL,
(dopMmynupoBath yrBepkAeHUsI. OCBOEHUE Kypca anreOpbl 00eceunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS] O0YyYalolIMuXCcs: OHH HCIONB3YIOT JeAYKTUBHBIE H
WHAYKTUBHBIE PacCyXIeHus, 0000IIeHNe W KOHKPETU3AIHI0, a0CTparupoBaHue u
anajmornto. OOyuenwe  anreOpe  MOpeANojiaraeT  3HAUYUTEIBHBIA  00BEM
CaMOCTOSITENIbHOM  J1€ATEIbHOCTH OOYyYaIoIUXCsl, IMO3TOMY CaMOCTOSATEIbHOE
pelIeHre 3aa4 ABISETCS peann3aluenl JesiTeIbHOCTHOIO IPUHLIKIIA O0yUYeHUsl.

B cTtpykrype mporpamMmbl y4eOHOTO Kypca «Anredpa» aisi OCHOBHOTO
o01m1ero o6pa3oBaHus OCHOBHOE MECTO 3aHMMAIOT COACPKATEIbHO-METOANUECKIE
auHuK: «Yucaa v BBIYMCICHUS, «ANreOpandecKkue BhIpaKEeHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkiuu». Kaxgas u3 3THX CoJep:KaTelbHO-METOIUYECKUX
JMHUM pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YUEHHUs Kypca, B3aUMOJCHCTBYS C
ApPYyTUMH €ro JHHUAMH. B Xole wu3yueHus ydeOHOro Kypca OOyJarommMcs
MPUXOJUTCS JIOTHYECKH PACCY’KIaTh, MCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
a3bIK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro kypca «AnreOpa» BKIIOUEHBI
HEKOTOpbI€ OCHOBBI JIOTMKH, MPEICTaBICHHbIE BO BCEX OCHOBHBIX pa3jeiax
MaTeMaTU4YECKOro o0pa3oBaHus U CIOCOOCTBYIOIIME OBJIAJACHUIO O0YyYaIOIIUMUCS
OCHOB  YHUBEPCAJIIBHOTO MareMaTudeckoro s3bika. CoaepkaTenpbHOH U
CTPYKTYPHOM OCOOECHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Copepxxanne auHMM «Yucna W BBIYUCICHUS» CIYXKUT OCHOBOW JJIf
JAJIbHEHIIIETO W3YYeHHS] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYJArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS TOIH30BATHCS alTOPUTMAaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl TOBCEIHEBHOM
KHU3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
CBSI3aHO C PALMOHAIBHBIMH M HPPALMOHAIBHBIMU YHCIaMHU, (JOPMUPOBAHUEM



MPEACTABICHUI O JEWCTBUTEIBHOM YHCIIE. 3aBEPLICHUE OCBOEHHUS YHMCIOBOMU
JIMHUU OTHECEHO K CpeHEMY 0011eMy 00pa30BaHHUIO.

ConeprxkaHue IBYyX anreOpandecKux JIMHUN — « ANreOpandecKue BhIPaKESHUSD)
U «YpaBHEHHS] U HEPAaBEHCTBa» CIIOCOOCTBYET (HOPMUPOBAHHIO Y OOYUAIOIINXCS
MaTeMaTUYECKOro amnmnapara, HeOOXOOUMOro JUIsl PEIICHHs 3aJad MaTEeMaTHKH,
CMEXHBIX TIPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha  ypoBHe
OCHOBHOTr0 001Iero o0Opa3oBaHus y4eOHBIM MaTepuall TPYIIUPYETCs BOKPYT
palMOHAIBHBIX BBIpAXKEHUH. AJreOpa JEMOHCTPUPYET 3HAUEHUE MAaTEMATUKH Kak
A3bIKa JUISI TIOCTPOEHHS MAaTEMaTUYECKHX MOJEJICH, ONUCAHUS IPOLECCOB H
ABJICHUM peanbHOro ™mupa. B 3amaun oOydeHuss anreOpe BXOASIT TakxKe
JaJbHENIIee pa3BUTUE ANTOPUTMHUUYECKOTO MBIIUIEHUS, HEOOXOIMMOro, B
YaCTHOCTH, JJII OCBOCHHUS Kypca HWH(POPMATUKH, W OBJIAJICHUE HABBIKAMU
JNEAYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHre CUMBOJIBHBIX (POPM COCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEN K MATEMaTHYECKOMY TBOPYECTBY.

Copepxanue (pyHKIIMOHATbHO-TpAa(UUECKOM JIMHUN HALEJIEHO Ha MOJIyYeHUE
oOy4JaronMMuUCs 3HaHUW O (QYHKIMIX KaK BaKHEHIIeH MaTeMaTHYECKON MOJEH
JUTSL OITUCAHUS U UCCIIE0BAHMS Pa3HOOOPA3HBIX MPOLIECCOB U SIBJIEHUI B MPUPOJIE
u obmiectBe. M3yueHne maTepualia CIOCOOCTBYET Pa3BUTHIO Yy OOyYaroIIUXCA
YMEHUS UCIOIb30BATh PA3JINYHbIE BBIPA3UTEIIbHBIE CPEACTBA SA3bIKA MATEMATUKH —
CJIOBECHBIE, CHUMBOJIMYECKUE, Tpaduyeckue, BHOCUT BKJaJ B (OpPMHUPOBAHUE
IIPEICTABIICHUI O POJIM MATEMATUKHU B Pa3BUTUHU [IUBHIIM3AIMHN U KYJIbTYPHI.

CornacHo yueOHOMY TUlaHy B /-9 Kjaccax wu3y4yaeTcs y4deOHBI Kypc
«Anredpa», KOTOPBIM BKJIIOYAET CIIEAYIOUIME OCHOBHBIE PAa3/eiibl COJAEPKAHMS:
«Yucna ¥ BBIUHCICHUA», «AJreOpanyeckue BBIPAKEHUS», «YpaBHEHUS U
HEpaBeHCTBA», «DyHKIIMN.

Ha u3ydenne yueOHOrO Kypca «Anredpa» orBogutcst 306 yacoB: B 7 Kiiacce
— 102 ygaca (3 ygaca B Henemo), B 8 kinacce — 102 gaca (3 gaca B Hemenwo), B 9
kiacce — 102 yaca(3 yaca B HeJIEIIO).



COILEPKXAHUE OBYYEHUSA
7 KIIACC

Yucsia 1 BHIYUCTICHUA

Jlpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO0] OT OJHOW (POpMBI 3amucu
npobert k apyrou. IloHaTHe panmMoOHAIBLHOTO 4YHCHA, 3alKCh, CpPaBHECHHE,
YVOOPSAOYMBAHUE  pAllMOHANBHBIX — Ynceld. Apudmernyeckue JEHCTBUS C
palMOHAIBHBIMU 4YHcIamMu. Pemenue 3amad U3 pealbHOM NPAKTHKY HA 4acTH, Ha
TpoOH.

CreneHb C HaTypaJlbHBIM IOKa3aTeJeM: OIpeAelieHne, MNpeoOpa3oBaHUe
BBIP)KCHHII HA OCHOBE OIPE/IEICHNUs, 3auCh 00IbIIKX yncen. [IpoueHTsl, 3anuch
MIPOLICHTOB B BUJE ApoOU U ApoOM B BHJIE MPOLEHTOB. TpU OCHOBHBIE 33Jla4d Ha
IIPOLICHTHI, pELICHUE 3a7a4 U3 PEalbHON IIPAKTUKHU.

IIpuMmeHenne NPU3HAKOB  JEIMMOCTH, PAa3J0KEHUE Ha  MHOXKUTEIH
HaTypaJbHbIX YHCEIL.

PeanbHple  3aBUCMMOCTH, B TOM  4Yucile ImpsMas u  oOpaTHas
[IPONIOPLIUOHAIIBHOCTH.

AJire0panvecKkue BbIpasKeHHUs

IlepemeHHBIE, YNCITOBOE 3HAYEHUE BBIPAKEHUS C EPEMEHHOM. JlomycThmble
3Ha4YeHUs NepeMeHHbIX. lIpencraBnenne 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIE
dbopmynbl. Beraucnenus no gopmynam. [IpeodpazoBanme OYKBEHHBIX BHIPAKCHHM,
TOXKJIECTBEHHO paBHbIE BBIPAXEHUs, MpaBWIa MpPeoOpa3oBaHUs CyMM U
MIPOU3BEICHUH, PABUJIA PACKPBITUS CKOOOK U MPUBEAEHUS TIOIOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHH C HATYpaIbHBIM [TOKA3ATEIEM.

OnHowiensl u MHOTOWIEHBI. CTeneHp MHOrowieHa. CiioKeHue, BHIYUTAHMUE,
YMHOXXEHHE MHOTrOo4wiIeHOB. DOpMynbl COKpAlIEHHOTO YMHOXEHHS: KBajpaT
CyMMBl M KBaApaT pasHocTu. Popmysia pa3HOCTH KBaAparoB. Pazmoxenue
MHOT'O4JICHOB HA MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUe, KOpEeHb YpaBHEHHMs, TpaBuia MpeoOpa3oBaHUsS YpaBHEHUS,
PaBHOCUJIBHOCTDb YPABHEHUH.

JIuHeiHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIIO KOPHEW JIMHEHHOIO
YPAaBHEHUS, pELICHUE JIMHEWHbIX YypaBHeHUW. CocCTaBiIeHHUE YpaBHEHHWA IO
YCJIOBHIO 3a7]a4uM. PenieHne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHUIA.

JIuneitHOe ypaBHEHUE C IBYMs NEPEMEHHBIMU U ero rpadguk. Cucrema aByX
JVHEVHBIX YPaBHEHHMM C JBYMs NEPEMEHHBIMU. PermieHue cucreM ypaBHEHHMU
CocOOOM TNOJACTAaHOBKHU. [Ipumepsl pemeHuss TEKCTOBBIX 3alady € IOMOIIBIO
CUCTEM YPaBHECHUM.

DOyHKIUU



Koopannara Touku Ha npsimoi. UnciioBsle NpOMEXKYTKHU. PaccTosinne Mexny
JIBYMSI TOUKAMH KOOPAMHATHOU MPSMOH.

[IpsimoyronbHast cucrema koopaunat, ocu Oxu Oy. AGcrmucca u opauHaTa
TOYKH Ha KOOPJAUHATHOM miockocTu. [Ipumeps! rpadukos, 3a7aHHBIX HOpMyTIaMu.
Urenue rpadukoB peanbHbIX 3aBucuMoctel. [lonstne Qynkuuu. [padux
¢byukuuu. CoiicTBa hyHkumid. JIunelinas yukuus, e€ rpaduk. ['padux dynkumu
y = |X|. I'paduueckoe pelieHre JIMHEWHBIX ypaBHEHHH W CHCTEM JIHMHEHHBIX
YpPaBHEHUM.

8 KJIACC

Yucia 1 BBIYUCTICHUA

KBagpatueiii kopenb u3 uwncia. [loHarhe 00 uppalnMoOHAIBLHOM YHCIIE.
JlecsTuunbie TpUOTMKEHUST UppalMOHAIBHBIX yucen. CBoiicTBa apuMeTUYECKUX
KBaJIPATHBIX KOPHEN U UX MPUMEHEHHUE K IPE0OPa30BAHUIO YHUCIOBBIX BHIPAKCHHIM
Y BBIUMCJIEHUSM. J|eCTBUTEIBHBIE YUCTIA.

Crenenb ¢ nensIM nokasaresieM U e€ cporictBa. CTaHmapTHas 3alKCh YUCa.

AJire0OpanvecKkue BbIpasKeHHUs

KBampaTHpil  TpEXWiieH, pa3loKEHHE KBAApPaTHOTO TpPEXWIEHA  Ha
MHOKHTEJIH.

Anrebpandeckas Jpodb. OCHOBHOE CBOMCTBO ajredOpanyueckoil apoowu.
CnoxxeHue, BbIUUTAHUE, YMHOXEHHE, JEJeHHEe aireOpandyeckux ApoOeH.
PanonanbpHbie BRIpaXKeHUS U UX ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHenue, Gopmyia KOpPHEH KBaJIpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHUM, CBOAAIINXCS K JIMHEMHBIM U KBaJAPATHBIM.
[Ipocreiimme ApoOHO-pallMOHANIbHBIE YPaBHEHHUS.

I'padrueckas uHTEpHpETaLds YPABHEHUN C IByMs MEPEMEHHBIMU U CHCTEM
JIMHENHBIX YpaBHEHUU C JABYMsl IIepeMEHHbIMU. llpumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUM C IBYMs IEPEMEHHBIMH.

Perienune TeKCTOBBIX 3a1a4 AJIreOpaundecKUuM CIIoCOO0OM.

YucnoBble HEPABEHCTBA U X CBOKMCTBA. HepaBEeHCTBO € OJTHOM MEPEMEHHOM.
PaBHOCUIIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OIAHOM INEPEMEHHOM.
CucTteMbl JIMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DyHKIUU

[Tonsitue ¢ynkmuu. OOMacTh oONpeAeNeHUuss U MHOXKECTBO 3HAUYCHUH
¢bynkiun. CriocoOb! 3amanus QyHKITHI.

I'paduk Qynkuun. Yrenue cBoiictB GpyHkiuu no e€ rpaduky. [Ipumeps
rpa@uKoB GYHKINMA, OTPaXKAIOIIKUX PEeAIbHBIE MPOIECCHI.



OyHKIMM, OMHUCHIBAIONIME TIPSIMYI0O H OOpaTHYIO MPOMOPIIMOHATLHBIC
3aBHCHMOCTH, HX rpaduxi. OyHkumn Y = X2, Y = X3, y = Vx, y=|x|. [padudeckoe
pelIeHUE YPAaBHEHNUN U CUCTEM YPABHECHUM.

9 KJIACC

Yuciia 1 BHIYHCTICHUA

PannoHanpHple YuClIa, UPpalMOHAIbHBIE YHCIIA, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE IpoOH. MHOXKECTBO NEUCTBUTENIbHBIX YHUCEI, I€UCTBUTEIIbHBIE YNCIIA
Kak OECKOHEUYHbIE JeCATUYHBbIE ApoOM. B3aMMHO OJHO3HAYHOE COOTBETCTBUE
MEXKy MHOKECTBOM JEHCTBUTENBHBIX YUCET U KOOPAUHATHOMN NPSIMOIA.

CpaBHEHHE [I€UCTBUTENIbHBIX YHCEN, apU(PMETUYECKUE JEUCTBHS C
NEUCTBUTEIBHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOLIETO MHpa, AJIUTEIBHOCTh IMPOIIECCOB B
OKpY’KarOIEM MUpE.

[TpuOnmxE€HHOE 3HaUECHUE BEJIIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u orieHKa pe3yJIbTaTOB BEIYMCICHUM.

YpaBHeHMs U HEPAaBEHCTBA

JlunentHoe ypaBHeHHe. PelieHue ypaBHEHMH, CBOJSAIIMXCA K JIMHEHWHBIM.

KBagpaTHoe ypaBHeHue. Pemenue ypaBHEHHM, CBOAAIIMXCSA K KBaJAPATHBIM.
bukBaapatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEU U YETBEPTOU
CTEIIEHEW Pa3JI0KEHUEM HAa MHOKHUTEIIN.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUI. PerieHue TEKCTOBBIX 3ajiay
anredpandeckuM METOJIOM.

VYpaBHeHue ¢ AByMs NepeMeHHbIMH M ero rpaduk. PemieHue cucreMm IBYX
JMHEWHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU. Penienue cucrem AByX ypaBHEHUH,
OJIHO W3 KOTOPHIX JIMHEWHOE, a Jpyroe — BTOpoi cTeneHu. [ 'paduueckas
UHTEpIIpETalNsl CUCTEMBI YPABHEHUHN C JBYMs IIEPEMEHHBIMU.

Perienune TeKCTOBBIX 3a/1a4 alNTreOpandecKuM CocoO0OM.

HucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHENHBIX HEPABEHCTB C OJHOM NIepeMeHHOM. PemienHue cucreMm
JIMHEMHBIX HEPABEHCTB C OJHOW TMepemMeHHOW. KBagpaTHble HepaBEeHCTBA.
['padmyeckas uHTEpIpeTalys HEPAaBEHCTB M CHCTEM HEPaBEHCTB C JBYMs
NIEPEMEHHBIMH.

DyHKIUU

KBagpatnunas dynkuus, e€ rpaduk u cpoiictBa. [lapabona, KoopauHaThI
BEPIIMHBI TapadoJIbl, 0Cb CUMMETPHUH 1MapadOJIbI.

I'padukn dyskumii: Y = kx, y = kx + b, y = kix, y = x3, y = Vx, Yy = [x|u ux
CBOMCTBA.

Yuci0BBIC IOCTEA0BATEIBHOCTH M IPOIPEeCCHHU



[ToHnaTHe YMCIOBOM MOCIENOBATEIBLHOCTU. 3aJaHhe IMOCIEA0BATEIbHOCTH
peKkyppeHTHOH hopMyIioi u popmysoit N-ro YieHa.

Apudmernueckas u reoMeTpudeckas mporpeccuu. Dopmysisl N-ro 4ieHa
apu(pMeTUYECKON U TEOMETPUUYECKON MPOTPEeCCUid, CyMMBI IEPBBIX NUJICHOB.

N300paxkeHne YIEHOB apHU(PMETHUECKON W TEeOMETPUUYECKOW MPOTPECCHit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCIOHEHUHMAIBHBIM POCT.
CI10HBIE TPOLICHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TTPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOCHHS MPOrpaMMbl yuyeOHOTO Kypca
«Anre0Opa» XapaKTepU3yIOTCs:

1) naTpuoTHYecKoe BOCIIMTAHHE:

NPOSIBIECHUEM MHTEpeca K TMPOUNUIOMYy M  HACTOSALIEMY POCCUHCKOM
MAaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHIKEHUSM  POCCHUHCKHUX
MAaTEMAaTUKOB M POCCUHCKONM MaTEMaTHYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTH)KEHUI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpa:KIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN I'paKAaHWHA U peanu3aliu ero
MpaB, NPEACTABICHUEM O MAaTEMAaTUYECKHX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYpP, SBJIECHUH, MPOUEAYP TPakJIaHCKOro odiiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K O0OCYXAEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C IPaKTUYECKUM NPUMEHEHHEM JOCTWIKEHUN HAyKH, OCO3HAaHHUEM Ba)XHOCTHU
MOPAJILHO-3THYECKHUX ITPUHIUIIOB B IESITEIIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHUH NPAKTUYECKUX 3a7ad
MaTEMaTU4YECKOM HaNpaBIEHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEMaTUYECKOIO
o0pa3oBaHMsI HAa MPOTSHKEHUHM BCEH >KU3HU ISl YCHENTHOW MpodecCHOHAIBHON
NESATEIbHOCTH U PAa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBHIOOPOM U
MOCTPOEHUEM MHMBUIYAIbHOW TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCITUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETHUYECKOMY BOCHPUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJay, PELICHHUM, pacCyX JACHHH, YMEHHUIO BHUAETbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 MO3HAHUSI:

OpUEHTalMeld B JIEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY Hay4HBIX
Mpe/ICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YeOBEKa, IPUPOJIBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HayKd Kak cQepbl dYeloBeYeCKOn
NEeSATEIbHOCTH, ATANOB €€ pa3BUTUS M 3HAYMMOCTH JJI Pa3BUTHUS LIMBUIM3ALUH,
OBJIQZICHUEM SI3BIKOM MAaTE€MAaTUKH M MAaTeMaTUYECKOW KYJIbTYpOM Kak CPEICTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM MPOCTEUIIMMHU HaBBIKAMU HCCIIEI0BATEIbCKON
NEeATENbHOCTH;



6) ¢usuueckoe BocnuTaHue, (POPMHPOBAHHE KYJBTYPbI 310POBbSI H
IMOLMOHAIBLHOTO 0JIArONOJyYHsl:

TOTOBHOCTBIO TPUMEHATH MAaTEMaTUYECKUE 3HAHHMS B HHTEpPECaX CBOEIO
3I0pOBbs,  BEJIEHHUs  370pOBOro  oOpa3a JKM3HM  (30pOBOE  IHUTaHUE,
cOamaHCUPOBAaHHBIA PEXUM 3aHATUH M OTHbIXa, peryisipHas (¢uznueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTBIO HAaBbIKAa pPEQIIEKCHM, MPU3HAHHUEM CBOETO
[paBa Ha OLIMOKY U TAKOTO K€ IpaBa JPyroro 4ejoBeKa;

7) K0JIOTHYECKOe BOCTIUTAHUE:

OpUEHTAllMEN HA MPUMEHEHUE MaTeMAaTUYECKUX 3HAHMM Ul pelleHus 3ajad
B 00JIACTH COXPaHHOCTH OKpYXalollel Cpeapl, IJIAaHUPOBAHUS IOCTYIIKOB U
OLICHKM WX BO3MOXHBIX TMOCIEACTBUN MJI1 OKPYXKAIOIIEH Cpeapl, OCO3HAHUEM
IJ1I00aJIbHOTO XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MyTel UX PELICHUS;

8) amanTanus K M3MEHSIOIMMCS YCJIOBHAM COHMAJIbHOW M MPHPOIHOIM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBUSX HEONPEAEIEHHOCTH, IOBBILICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUTbCS y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM IESATEIBHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OIBITA IPYTHUX;

HEOOXOAUMOCTBIO B (POPMHUPOBAHMM HOBBIX 3HAHWA, B TOM YHUCIE
(GopMynupOBaTh UJIEU, TOHATHUS, TUIIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM UUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalUIO, BOCIPUHUMATH
CTPECCOBYIO CUTYyallMI0 KakK BbI30B, TPEOYIOUIMIl KOHTpPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pelIeHus U JeHCTBUSA, (OPMYIUPOBATH W OLIEHHBATh PUCKH U
MOCJIEICTBUSL, POPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA

ba3oBble 1ornueckue aAeicTBU:

o BBISBJSITH U XapaKTEPHU30BATh CYIIECTBCHHBIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy MOHATHUSAMHU, (OpMyIHpOBATH
OompenecHUs]  MMOHATHW, YCTAHABIIMBAaTh CYIIECTBEHHBIA  IPU3HAK
Kiaccu(ukanyuu, OCHOBAaHWS JUIsi OOOOIIEHUS M CPAaBHEHWSI, KPUTCPUU
MIPOBOJIMMOTO aHAJTN3A;

¢ BOCIPUHUMATH, (POPMYIHpPOBATH © MPEOOPA3OBHIBATH  CYKICHUS:
yTBEpAUTEIbHbIE W OTpPULIATEIbHBIC, €AMHUYHBIC, YacTHBIE W 0OIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
mpeayiaraTh ~ KPUTEpUHM  JUIA  BBISIBIICHWS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

JIenaTh BBIBOJABI C HWCIIOJIB30BAaHUEM 3aKOHOB JIOTWKH, JIEAYKTHUBHBIX H
WHAYKTUBHBIX YMO3aKJIIOUCHUN, YMO3aKIIOUEHUHN IO aHAJIOTUH;
pa30OupaTh J1I0Ka3aTeNbCTBA MATEMATHUECKUX YTBEPKICHUN (MPSAMbBIE U OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXKHBIE JOKA3aTelIbCTBA
MareMaThudecknx (aKTOB, BBICTpPAWBATh APTYMEHTAIMIO, IPUBOIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BBIOMpATh croco0 perieHus yuyeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pElICHUs, BBHIOMpaTh HauOoJiee MOAXOMSIMMUA C YIETOM
CaMOCTOSITEITEHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciieqoBare/LCKue JeCTBUA:

MCIIOJIb30BaTh BOMPOCH! KaK MCCIIEIOBATEIBCKANA MHCTPYMEHT MO3HAHMUS,
(opMynHpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTUBOpEUUE, MpodIIeMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh HCKOMOE U JaHHO€, (OpPMHUPOBATH
TUIOTE3Y, apIYMEHTHUPOBAThH CBOIO MMO3ULIMIO, MHEHHUE;

OPOBOJUTh 10 CaMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY HECJIOXKHBIN
AKCIIEPUMEHT,  HEOOJBIIOE  HMCCIEAOBAHHME MO YCTaHOBJICHHIO
OCOOCHHOCTEHI MaTeMaTHYSCKOr0 OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSATENbHO (OPMYJIUPOBATH 000OIIIEHUS U BBIBOJIBI 11O pe3yJbTaTaM
MPOBEAEHHOIO HAOJIOJIEHUS, HUCCIEIOBaHUS, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUII;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TpOIlecca, a TaKKE BBIIBUTATH
HPEINOJIOKEHHUS O €r0 PAa3BUTUHU B HOBBIX YCJIOBHSIX.

Pabora c undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M H30BITOUHOCTh WH(MOpPMAIUH, IAHHBIX,
HEOOXOIUMBIX JJIsl peLICHU 3a4a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
UH(GOPMAIUIO Pa3TUYHBIX BUAOB U (POPM Ipe/ICTaBIICHUS;

BbIOMpaTh (opMy TMpeACTaBiIeHUS HHPOpMAUUMKU M WUIIOCTPUPOBATH
peraemMbie 3a/Jladyd  CXeMaMH, JIuarpaMMaMu, WHOW Trpadukod W HX
KOMOMHAIIUSIMU;

OLICHUBATh HAAE&KHOCTh HMH(OpPMALMU MO KPUTEPUSIM, MNPEIIOKEHHBIM
yUUTENIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJbHbIE Yy4eOHbIe 1eHCTBUS:



BOCHPUHUMATh U (HOPMYIHpPOBATH CYXACHHUS B COOTBETCTBHH C
YCIIOBUSIMH U 1LIEJIIMU OOIIEHHMS, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M IMCBMEHHBIX TEKCTaX, aBaTh NOSICHEHHsS IO
XOJly pEIIeHUs 3a1a4i, KOMMEHTHPOBATh MOJIyY€HHBIN PE3yNIbTaT;

B X0/I¢ 00CYKJI€HUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI,
npo0IeMbl, periaeMou 3aJ1aum, BEICKa3bIBaTh UJEH, HAIICJICHHBIC Ha TTOUCK
pELIEHUs, COIMOCTABIISITh CBOM CYXKICHHUS C CYXICHUSMH JPYTUX
YYaCTHUKOB JHaIOra, OOHApYXUBATh PA3IMYME M CXOJCTBO TO3HIIMMA, B
KOppEeKTHOI popme popMyIrpoBaTh pa3HOTIACHUs, CBOU BO3PAKEHUS;

MpCaACTaBJIATh PE3YJIbTAThI PCHIICHUA 3aJa4u, OKCIICPUMCHTA,
HCCJICAOBAaHM:I, IIPOCKTA, CaMOCTOATCIIBHO BBI6PIpaTI> (I)OpMaT
BBICTYIIJICHU: C y‘{éTOM 3a1a4 IIPC3CHTAINN U 0COOCHHOCTEM AYIUTOPHUH,

IIOHHUMAThb u HCIIOJIB30BaTh ImpeumMynicCTBa KOMaHI[HOﬁ )41

WHIUBUIYyTBHOW pPAa0OTBI TIPW PEIICHHM YYEeOHBIX MaTeMaTHYECKHUX
3ajiay;

IPUHUMATh 1€JIb COBMECTHOU JESATEIBbHOCTH, TJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboThl, pacmnpenensitb BHUIBI pabdOT, JOTOBApUBATHCS,
00Cy>XIaTh TPOIIECC U PE3ybTaT pabOThl, 0000IIaTh MHEHUS] HECKOIBKUX
JIIOICH;

y4acTBOBaTh B TPYNHoOBBIX (opmax pabotsl (oOCyXaeHus, oOMeH
MHEHUSMH, MO3TOBBIC IITYPMBI WU JPYTHE), BBITIOJHATH CBOIO YacTh
paboOTHI M KOOPAUHUPOBATH CBOM ICUCTBUS C APYTHUMH WICHAMH KOMAaH/IbI,
OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOIIUH MPOIYKT MO KPUTEPHUSIM,
c(hOpMyITUPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHUSI.

PeryiasiTuBHbIC YHUBEPCAJIbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSATENIbHO COCTAaBJAThH IJIaH, AJITOPUTM PELIEHUs 3aJadyd (MU €ro
4acTh), BBIOUpaATh COCOO peleHUs ¢ YYETOM HMEIOIIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTHUPOBATH
BapUaHTHI pEIICHUH C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTpOJII), IMOIUOHAJIbHbIN HHTEJLJIEKT:

BJIaJ€Th CHoco0aMu  CaMONPOBEPKH, CAMOKOHTpOJISI —mpolecca |
pe3yJibTaTa peUICHUsI MaTEMATHYECKOMN 3a/1a4H;

NPEABUACTh TPYAHOCTH, KOTOPBIE MOIYT BO3HHMKHYTH IIPH PELICHUU
3aa4d, BHOCUTHb KOPPEKTHBBI B JI€SITEIBHOCTh Ha OCHOBE HOBBIX
00CTOSTENLCTB, HAWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIbHOCTHU IMOCTABICHHOW LIENIN
U YCJIOBUSIM, OOBSICHATh PUUUHBI JOCTWKCHUS UM HEJOCTIKCHUS T1ETTH,
HaxXOJIUTh OIMMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



HHPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOydenuss B 7/ KJacce OOyYarolMiiCsi MOJYYUT CIIECAYIOIIHE
MpeIMETHBIEC PE3yIbTaThI:

Yucia 1 BIYMCICHUA

BoimonusaTe, coderas ycTHble M MUCHBMEHHBbIE TPUEMBI, apHUPMETHUECKUE
JCHCTBHS C pallMOHATBHBIMU YHCIaMH.

HaxoauTh 3Ha4eHHMsS YWCIOBBIX BBIPAXKEHUN, MPHUMEHATH Pa3HOOOpa3HbIC
CIOCOOBI U MPUEMBI BHIYUCIICHUS 3HAYEHHUMN JPOOHBIX BBIPAXKEHUH, COAECpPKAIIUX
OOBIKHOBEHHBIE U JIECSITUYHBIE APOOH.

[lepexonuth OT OJHOM (POPMBI 3alUCU yYUCeN K Apyroi (mpeoOpa3oBbIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO JECATUUHYIO IPOOB).

CpaBHHBATh U YIIOPSI0YUBATH PAIlMOHAIbHBIC YHCIIA.

OKpyTJsTh YUCIA.

BBImomHATE TPUKUAKY U OLIEHKY pe3yJIbTaTa BRIYUCICHUH, OLICHKY 3HAYEHUI
YHCIIOBBIX BBIPQKCHUU. BBIMOTHATH JEHCTBUS CO CTEMEHSMU C HaTypalbHBIMU
MOKa3aTeNIIMH.

[IpuMeHaATh  TOpU3HAKK  JCIUMOCTH, pPa3JOKEHHE Ha  MHOXKHUTEIU
HATypaJIbHBIX YHCEIL.

Pemarp mnpakTUKO-OpUEHTHPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOLICHHEM
BEJIMYWH, TPOMOPIMOHATBHOCTRIO BEJIMYWH, MPOIEHTAMH, HHTEPIPETUPOBATH
pe3yNbTaThl PEeLICHUs 3a/1ad ¢ y4€TOM OTpaHUYEHUM, CBS3aHHBIX CO CBOMCTBaMH
paccMaTprUBaeMbIX OOBEKTOB.

AJire0OpanvecKkue BbIpasKeHHus

Hcnonp3oBaTh aireOpandyeckyto TEPMHUHOJIOTHIO U CUMBOJIUKY, HPUMEHSTbH
e€ B Ipolecce OCBOCHUS y4eOHOro MaTepuarna.

Haxonuth 3HaueHWss OYKBCHHBIX BBIPAKCHUH TPH 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BreimonasaTe  mpeoOpa3oBaHMsl  II€JIOTO  BBIPAKEHHS B~ MHOTOWICH
MIPUBEJICHUEM TTOIOOHBIX CJIATa€MbIX, PACKPBITUEM CKOOOK.

BrImonmHATE yMHOXXEHHE OJHOYICHAa Ha MHOTOWIEH W MHOTOYICHa Ha
MHOTOYJICH, TPUMEHSTH (DOPMYITBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyuiecTBIATh pa3ioKEHUE MHOTOUYJICHOB Ha MHOXXHUTEIM C TOMOIIBIO
BBIHECEHHS 3a CKOOKHM OOILEro MHOXHUTENsS, TPYNIUPOBKH  CIAraeMbIX,
NpUMEHEHUs (HOPMYIT COKPAILIEHHOTO YMHOKEHUSI.

[IpumeHnsaTh nMpeodpa3oBaHUsi MHOTOWICHOB JJIsi PEIICHUS Pa3iuvHbIX 3a]1a4y
U3 MaT€MAaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTEMEHEH C HaTypalbHBIMU IOKa3aTeNIsIMU IS
npeoOpa30BaHUs BBIPAKEHUH.



YpaBHeHUA U HEPABEHCTBA

Pemars yMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, MPUMEHSS NpaBUia
nepexoa OT UCXOJHOI0 YPAaBHEHMS K paBHOCWIBHOMY eMy. IIpoBepsATh, siBisieTcs
JIY YHUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduuecKre METObI IPU PELLIEHUH JIUHEWHBIX YPABHEHUN U UX
CUCTEM.

[lonbupatrs npuMepsl Map YHUCEN, SIBISIOIMIMXCS PEIICHUEM JIMHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMH.

CTpouTh B KOOPAWMHATHOM IUIOCKOCTH TpadUK JIMHEHMHOIO YpPaBHEHUS C
JABYMsI NEPEMEHHBIMH, MOJIb3YSACh TIpaUKOM, MPUBOIUTH IMPUMEPHI PEIICHUS
YpaBHEHHUS.

Pewmate cuctembl 1ByX JIMHEHHBIX YPaBHEHUI C JBYMS IEPEMEHHBIMU, B TOM
qucIie rpapuuecKy.

CocTaBisATh W pellaTh JIMHEWHOE YpPaBHEHUE WA CHUCTEMY JIMHEUHBIX
YPaBHEHUH MO YCIOBUIO 3a/lauyd, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4¥ NIOJIyYECHHBIN Pe3yJIbTar.

DOyHKUUHA

N306paxaTh Ha KOOPAUHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJMHATaM, JTy4Hd, OTPE3KU, MHTEPBAJIbl, 3aMCHIBATh YHCIOBbIE IPOMEKYTKHU Ha
anreOpanyeckoMm si3bIKe.

OtMeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH I10 33JaHHBIM KOOPAHMHATAaM,
CTpouTh rpaduky THHEHHBIX GyHKIUNA. CTpouTh rpaduk PyHKIUU Y = [X|.

OnuceiBaTh € MOMONIIbIO (YHKIMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, pPACCTOSHHE, LI€HA, KOJMWYECTBO, CTOMMOCTb,
MIPOU3BOAUTENIBHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuthb 3HaueHue (QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuii cnocod MpeACTaBlIeHUS W aHaIM3a WMH(OpManuw,
U3BIIEKATh U MHTEPIPETUPOBATH MHPOPMALINIO U3 TPAPUKOB PEATBHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOydenuss B 8 kJjiacce oOydYaromMiicsi TMOJIYYUT CJICAYIOIIHE
peIMETHbIE PE3yJIbTAThI:

Yuciia v BbIYMCICHUS

Hcronbs30BaTh HayalbHBIE IMPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
qrcesl Jisl CPaBHEHUS, OKPYTJICHUS U BBIYUCIICHUN, N300pakaTh A€UCTBUTEIbHbBIC
Yyyciia TOYKaMUA Ha KOOPAMHATHOM IIPSMOM.

[IpuMeHATh TOHATHE apU(METHUECKOTO0 KBAAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHHU, HMCIOJNb3Yys MPU HEOOXOAMMOCTH KaJIbKYJSTOP, BBIIOJHATH
npeoOpa3oBaHus BBIPAKECHUN, COAEPIKAIIUX KBAaApaTHbIE KOPHH, HCIIONb3Ys
CBOMCTBA KOPHEHN.



Hcnonp30BaTh 3amucu OOJBIIAX M MAJIBIX YUCENT C MOMOIIBIO JAECATUIHBIX
npoOeii u creneneit yucna 10.
AJire0OpanvecKkue BbIPasKeHUs
[IpuMeHsTh MOHSATHUE CTEHNEHUW C IEeJbIM IOKa3aTeJIeM, BBINOJIHATD
npeoOpa3zoBaHus BHIPAKEHUM, COIEPKAIIMX CTEIIEHU C IIeJIBIM MOKa3aTesIeM.
BbINONHATE TOXKAECTBEHHBIE MPeoOpa3oBaHUs PAIlMOHANBHBIX BBIPAKEHUN
Ha OCHOBE ITpaBWJI IEHCTBUI HaJl MHOTOWICHAMHU U alre0pandyecKuMu ApoosiMu.
PacknanpiBaTh KBapaTHBIN TPEXUWICH HA MHOKHUTEIIH.
[IpumeHnsTh Mpeodpa3oBaHus BEIPAXKEHUM JIs1 pEeUICHUST Pa3IMYHbIX 3a/1a4 U3
MaTEMaTUKH, CMEKHBIX MPEAMETOB, U3 PeaTbHON MPAKTUKU.
YpaBHeHUS U HEPABEHCTBA
Pemate nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W palMOHAIBHBIC YpaBHEHUS,
CBOJSAIIHMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMS ITEPEMEHHBIMHU.
[IpoBouTh mpocTeiine uccaeoBaHusl ypaBHEHUN U CUCTEM ypaBHEHHM, B
TOM YHUCJIE C TPUMEHEHUEM rpadUyecKuX MpeCTaBIeHUuM (YCTaHABIMBATh, UMEET
JU ypaBHEHWE WJIM CUCTEMa YpPaBHEHUW pEIIEHUs, €CIMd HUMEET, TO CKOJbKO, U
npouee).
[TepexoauTh OT ClOBECHOU (hOPMYIUPOBKH 3a1a4u K €€ anreOpandeckon
MOJIEIA C TIOMOIIBIO COCTaBJICHUS YypPaBHEHUSI WM CHUCTEMbl YpaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ[a4M MOTYUYEHHBIN pe3ybTar.
[IpuMeHsTH CBOWCTBA YMCJIOBBIX HEPABEHCTB JII CpPAaBHEHUS, OIICHKH,
pelIaTh JMHEWHBbIE HEPABEHCTBA C OJTHOW MEPEMEHHOM U MX CHUCTEMBI, JaBaTh
rpadMuecKyr0 WJUTIOCTPALIMI0 MHOXKECTBA pPEIICHUNA HEPaBEHCTBA, CHUCTEMBbI
HEpPABEHCTB.
DOYyHKIUU
[ToHumMaTh ¥ KCMONB30BATh (PYHKIIMOHAIBHBIE TIOHATHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE O0O03HAYECHUS), OMPENEATh 3HAUCHUE (PYHKIMU IO 3HAYCHUIO
apryMeHTa, OlpeAesisaTh CBOMCTBA QYHKIUHU N0 €€ rpaduKy.
Ctpouts rpaduku d7eMeHTapHBIX (PYHKITUI BUAA:
y =k/x, y =x2, y = x3,y = x|, y = VX, OIHCHIBaTh CBOIICTBa UHCIOBOIL
dbyHkIuu 1o e€ rpaduxy.
K xoHiy oOydenuss B 9 kJjiacce oOydYaromuiicsi TMOJIYYUT CJICAYIOIIHE
peAMETHBIE PE3YIIbTaThI:
Yuciia v BIYUCTEHUS
CpaBHHMBaTh W YyMOPSJOYMBATH PAIMOHAIBHBIC W HPPAIIMOHAIBHBIC YHWCTIA.
BrImmonHATE apudMeTHIecKne ACHCTBUS ¢ PAllMOHATBLHBIMU YHCIIAMH,
coueras YCTHbIE M TIMCbMEHHbIE TPUEMBI, BBIMOJHITH BBIYUCICHHUS C
UPPAMOHATLHBIMH YHACIIAMHU.



HaxomuTe 3HaueHus creneHed ¢ LENbIMH IOKa3aTelsiIMA M KOPHEW,
BBIYMCIIATH 3HAYCHMS YACIOBBIX BBIPAKECHU.

OKpyrisiTh JI€WCTBUTENIbHBIE 4YHUCHA, BBINOJIHATH MPUKHIKY pe3yjbTaTa
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAKECHUU.

YpaBHeHMs ¥ HEPaBEHCTBA

Pemate nuHEHBIE W KBAJpPATHBIC YPAaBHEHMsI, YPABHEHUs, CBOISAIIMECS K
HUM, [IPOCTENIINE IPOOHO-PALIMOHAJIbHBIE YPABHEHMS.

Pemare cuctembl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU U
CHUCTEMBI JBYX YPAaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBIISCTCS JINHEUHBIM.

Pemarp TekcTOBBIE 3aJauM aireOpauvyeckuM CIOcOOOM € IMOMOIIBIO
COCTaBJICHHs YPAaBHEHUS UJIU CUCTEMBI JBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMMU.

[IpoBOAUTE MpOCTENIINE UCCIIETOBAHUS YPABHEHUM U CUCTEM YPaBHEHWU, B
TOM YHUCJIE C TPUMEHEHUEM IrpaUUECKUX NPeICTaBICHUMN (yCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUN PEIICHUS, €CIIM UMEET, TO CKOJIBKO, H
nmpouee).

Pemarp nuHeliHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxaThb
pEelIEHNEe HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3aIIMCHIBATH PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemlate  cucTEMBI  JIMHEHHBIX  HEPABEHCTB, CUCTEMbl  HEPAaBEHCTB,
BKJIFOYAIOLIUE KBAJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CUCTEMBI
HEPABEHCTB Ha YUCJIOBOW MPSAMOM, 3aIIUCHIBATH PELICHUE C IIOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELLICHUH PA3IMYHbIX 3a/1a4.

DOYyHKIUU

Pacno3naBaTh (yHKUMM HW3y4eHHBIX BUIOB. Iloka3biBaThb CXEeMaTHYECKH

pacrooKeHnue Ha KOOPJMHATHOM TuIocKocTH rpadukoB ¢yHKuuil Buaa: y = kX, y
=kx+b,y=kix,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBUCHMOCTH OT
3HaYEeHUN KOA(PPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITUH.

CtpouTh U M300pakaTh CXEMaTUYECKH TpadUKU KBAAPATUUHBIX (DYHKITHA,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIIMN MO UX Tpadukam.

Pacno3naBaTh kBajpaTUUHYyI0 QYHKLIHIO MO (pOpMyJie, TPUBOAUTH MPUMEPHI
KBaIpAaTUYHBIX (DYHKLMIA U3 peabHOMN KU3HU, PUBUKH, TEOMETPUH.

Yucii0Bble MOCTEAOBATEIBHOCTH U NMPOTPECCUH

Pacnio3HaBaTh apu@METHUYECKYyI0 M TE€OMETPUUYECKYIO MpPOTrpecCcur MpH
pa3HBIX CrocoOax 3aaHusl.

BbIMONHAT  BBIYMCIEHHMS C  MCHOJb30BaHWEM (opMya N-ro 4jeHa
apu(pMeTUYECKON U TEOMETPUUYECKOM MPOTrpeCcCruid, CyMMBI MEPBBIX N YJICHOB.

N300paxaTh wIE€HB MOCIEIOBAaTEIbHOCTH TOYKaMHU Ha KOOPAUHATHOMN
IJIOCKOCTH.



Pemrate 3amaum, CBSI3aHHBIC C YHMCIOBBIMH IIOCIICIOBATECIBHOCTSIMU, B TOM
YHUCJIC 3a/1a4d U3 PEAIbHOM JKM3HU (C MCITOJIb30BAaHUEM KaJIbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IIJNTAHUPOBAHHUE

7 KJIACC
KosmyecTBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U
IpakTHyecknepador (undporrie)
n/n TEeMIIPOrpaMMbl Bcero KoHTpoIbHBIEPAGOTHI
bl o0pa3oBaTe/ibHbIEPECYPCHI
1 Yucna v BEIYUCIICHUS. o5 1 bubnuotexa [JOK
Pammmonansubie yncia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AITEOpaHICCKHE BLIPDKCHHA 21 ! https://m.edso00.ru/7f415b90
bubnuorexa [JOK
3 YPaBHCHHA 1 HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
4 Koopaunats! u rpaduku. 24 1 bubmuorexa [JOK
OyHKIUU https://m.edsoo.ru/7f415b90
bu6mmoteka [IOK
S Tostopenne n 0bodmenue 6 ! https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I1O 102 5 0
I[TPOIT'PAMME




8 KJIACC

KoauuecTBO 4acoB

JJeKTpoHHbIE (U(POBHIE)

Ne HaumeHnoBaHue pa3neiioB
HpaKanecxne paGOTLI 06pa30BaTeHLHLIe peCypcChI
n/n HUTEM IPOrpaMMbl Bcero |KoHTpoJibHbIE padoThI
1 Yucna v BEIYUCIICHUS. 15 bubmuorexa [JOK
KBagpaTHbie KopHU https://m.edsoo.ru/7f417af8
5 Uucna v BerunciieHusi. CTeneHb 7 bubmuoreka [JOK
CLIEJIBIM [T0KA3aTeIeEM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKkue BbIPAKEHHUSL. 5 1 bubmuoreka [IOK
KBangpaTHblii TpEXuiieH https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BbIPAKEHHUSL. 15 1 bub6nuorexa LIOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
YpaBHEHUS U HEPABEHCTRA. bubnuoreka [IOK
5 19 1
KBaaparHble ypaBHEHHS https://m.edsoo.ru/7f417af8
6 YpaBHEHUS U HEPABEHCTBA. 13 bubnuoreka [JOK
CucreMsl ypaBHEHUN https://m.edsoo.ru/7f417af8
7 YpaBHEHHUS U HEPABEHCTBA. 12 1 bubnunoreka [JOK
Hepasencra https://m.edsoo.ru/7f417af8
bu6nuorexa [IOK
8 OyskuiH. OCHOBHbIE NOHATHS > https://m.edsoo.ru/7f417af8
bu6nuorexa [IOK
o DyHicu. THCIOBBIC pyHKLH 13 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 HosToperne i obo0weHHe 15 L https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 119 5 0




I[TPOTPAMME




9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB
IIpakTHyeckue (mudposbie)
n/m | HMTEM NPOrpaMMbl Bcero KoHTpoJsbHbIE
padoThI o0pa3oBaTeJibHbIe
padoThbI
pecypchl
1 Yucnna ¥ BBIYUCICHUS. 9 0 bubnuotexa [JOK
JleicTBUTENIbHBIC YK CIa https://m.edso0.ru/7f419d08
5 YpaBHEHHUS U HEPABEHCTBA. 14 1 bubnuorexa [JOK
VYpaBHEHUs ¢ OTHON IEPEMEHHOU https://m.edso0o.ru/7f419d08
YpaBHEHUS U HEPABEHCTBA. bubmuorexa [JOK
3 . 14 1
Cucrembl ypaBHEHUH https://m.eds00.ru/7f419d08
4 YpaBHEHUS U HEPABEHCTBA. 16 1 bubnmnoreka [JOK
HepasencrBa https://m.edso0o.ru/7f419d08
bubnuorexa [JOK
) 1 1
> YHEIHH 6 https://m.edso00.ru/7f419d08
bu6nuorexa [IOK
6 YucnoBsle OCIE10BATEIBHOCTH 15 1 https://m.eds00.ru/7f419d08
7 [ToBTOpenue, 06001IEeHNE, 18 1 bu6nuorexa [IOK
CHCTEMATHU3aINs 3HAHUI https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOTPAMME




YYEBHO-METOJJNUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA

» Marematuka. Anrebpa: 7-i kiacc: 0a30BbIif ypoBeHb: yueOHHK, 7 kinacc/ Makaperue FO.H.,
Munmtok H.I'., HemkoB K.U. u npyrue; nox pen. TenskoBckoro C.A., AKIIMOHEpHOE 00IIECTBO
«M3natenbcTBO «IIpocBenieHmey

» Anre6pa, 8 kitacce/ Hukonbekuii C.M., [TotanoB M.K., PemernuxoB H.H. u apyrue,
AxkrmonepHoe obmectBo «M3natenbcTBo «IIpocBerieHue»

» Anre6pa, 9 kitace/ Hukonbckuii C.M., [TotanoB M.K., PemernukoB H.H. u npyrue,
AxmmonepHoe obmectBo «M3natenbeTBo «IIpocBerieHue»

Anrebpa 8 kimacc /MakapsrueB F0.M., Munarok H.I'. u npyrue/

Anrebpa 9 kiacc /MakapsrueB FO.M., Munatok H.I'. u npyrue/

METOINYECKHUE MATEPHUAJIbBI IJIS1 YYUTEJIA

Anre6pa 7 knacc. Meroanueckue pekomenaanuu - Munatok H.I'., Illnsikosa M.C.
IToypounsie pa3paboTku 1o anredpe 7 knacca k yueOnuky FKO.H. Makapsruesa

Anrebpa, 8. Kuura st yuntens (M. K. [Toranos, A. B. IlleBkun. M.: IIpocsenienue
Anrebpa, 8. Tematnueckue tectsl (I1. B. Uynkos, T. C. Ctpykos. M.: IIpocsenienne
Anrebpa, 8. lunakrnyeckue matepuainsl (M. K. IToranos, A. B. IlleBkun. M.: IIpocsenienue
Anrebpa. 9 knace. Meronnueckue pekomennanuu - [loranos M.K., IlleBkun A.B.

Anrebpa, Metoanueckue pekoOMeHIaIuy, 9 kinace, Y4ueOHoe mocodue st
obmeoOpa3zoBarenpHbIX opranusanuii, Munarok H.T'., [llneikoa N.C

Nzyuenue anredpsl B 7-9 kinaccax: nocodue ais yuuteneit - Makapsraes FO.H., Muntok H.I'.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1

PECYPCbBI CETUMHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.numbernut.com/

http://teacher.ru

http://teacher.fio.
ru https://math-

ege.sdamgia.ru

http://alexlarin.net

http://edu.secna.ru/main/


http://fcior.edu.ru/
http://www.numbernut.com/
http://teacher.ru/
http://teacher.fio.ru/
http://teacher.fio.ru/
http://alexlarin.net/
http://edu.secna.ru/main/
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