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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sABIsSETCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHus: OHA 0OECIeunBaeT U3yYeHUE APYIUX JAUCLHUIUINH, KaK €CTECTBEHHO-
HAay4YHOr0, TaK W TYMAaHUTApPHOIO LMKIOB, €€ OCBOCHHE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B ITOBCEHEBHOM X U3HU. Pa3BuTue y oOyuaronmxcs
HAyYHBIX TPEJCTABICHUNH O TMPOUCXOXKACHUM U CYLUIHOCTH alreOpandecKux
abcTpakuuii, cnocobe oTpakeHHs MaTeMaTHYeCKOM HAYKOMW SBICHUHN U MPOILIECCOB
B IpUpOJE W OOIIECTBE, POJIM MATEMaTHYECKOTO MOJEIUPOBAHUS B HAYyUYHOM
NO3HAHUM U B IPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS
M Ka4eCTB MBIILJICHHS, HEOOXOIUMBIX AJIs aAaNTallid B COBPEMEHHOM IIU(POBOM
oOmectBe. M3yueHue anreOpbl oOecleUMBAET pa3BUTHE YMEHHUs HaOII0JaTh,
CpaBHMBaTh, HAaXOAWTb 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTU MBIILUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOM JEHCTBUS M BBIBOBI,
dopmynupoBath yTBep)kaeHH. OcBOEHUE Kypca alredpbl 00ecneurnBaeT pa3BUTHE
JOTUYECKOTO MBIIIJICHUS] OOYYaroIUXCs: OHM HUCHONB3YIOT JACIyKTUBHBIE U
UHAYKTUBHBIE PACCyXJEeHUs, 0000LIeHNEe U KOHKPETU3alnio, a0CTparupoBaHue u
ananoruto. OOyuenume  airebpe  mpennosaraeT  3HAYUTEIBbHBIA  O00BEM
CaMOCTOSITENIbHON ~ JI€ATEIbHOCTH OOYyYalolUXCsl, IO3TOMY CaMOCTOSATEIbHOE
pelIeHune 3aa4 SIBISIETCS peau3aliuei 1eaTeIbHOCTHOTO MPUHILINAIIA 00YUYEHUS.

B cTpykType nporpaMMbl ydeOHOT0 Kypca «Anredpay st OCHOBHOT'O OOIIETro
o0pa30BaHMsI OCHOBHOE MECTO 3aHHMMAIOT COJEP>KATEIbHO-METOINUYECKUE JIMHUU:
«Unucrna w BBIUMCICHUS», «ANTeOpanyecKkue BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «Dynkiumy. Kaxnas u3 3THUX COAepKaTeIbHO-METOIUYECKUX
JVHUH pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YUYEHHUs Kypca, B3aUMOAECUCTBYS €
ApPYyTMMH €ro JHHHUSIMH. B Xone wu3ydeHuss ydeOHOro Kypca O0O0ydaroImumcs
IPUXOIUTCS JIOTHYECKH PacCyKAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBA3M c¢ 3TUM B mporpaMMy y4yeOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3jeiax
MaTeMaTHIECKOro 00pa3oBaHUS U CIIOCOOCTBYIOIINE OBJIAJCHUIO 00YyYaIOIIUMUCS
OCHOB  YHUBEpPCaJIbHOrO Mmaremarudeckoro s3pika. CopepkaTenbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Amaredpa» sBISETCS €ro
VHTETPUPOBAHHBINA XAPAKTEP.

Copepxanne nuHMM «Yuclia W BBIYUCICHUS» CIYKUT OCHOBOW MJis
JANbHEHNIIEro U3y4YeHUs MaTeMaTHKU, CIOCOOCTBYET Pa3BUTHIO y OOYyYarOIIUXCS
JOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS TIOJIB30BATHCS alTOPUTMAaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl TOBCEIHEBHON
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» CIOCOOCTBYET (POPMUPOBAHUIO y OOYyYArOIIUXCS
MaTEMaTUYECKOTO arrmapara, HeOOXOJAMMOTrO JiS PelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpazoBaHusl Y4eOHBIM MaTepuan rpyNIUpPYEeTcsl BOKPYT PalMOHATBHBIX
BbIpOKEHUM. AnreOpa JEMOHCTPUPYET 3HAUEHHWE MATEMAaTUKH KakK s3bIKa s
MOCTPOCHUSI MaTEMaTUYECKUX MOJEJNEH, OMUCAHHUS TMPOLECCOB U  SBJICHUHN
peanbHOro Mupa. B 3anaun o0ydyeHus anredpe BXOAAT TaKKe NajbHENIIee pa3BUTHE
AITOPUTMHUYECKOTO MBILIIEHUS, HEOOXOIMMOI0, B YaCTHOCTH, ISl OCBOEHHUS Kypca
uHDoOpMaTUKKA, W  OBJAJICHWEC HABBIKAMU  JICAYKTUBHBIX  PACCYKICHUH.
[IpeoOpazoBanre CHUMBOJBHBIX (DOPM CIIOCOOCTBYET DPA3BUTHIO BOOOPAKEHUS,
CIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxkanue GyHKIMOHATBHO-TPAPUUECKON TMHUK HAIIEJICHO Ha MOJIyYeHHE
oOy4JaronMMucs 3HaHUW O (PYHKIMSAX KaK Ba)KHEHIIeW MaTeMaTuuecKod MOJAeNn
JUTSI OIUCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX POLECCOB U SABJICHUN B IPUPOE U
oOwectBe. M3ydyeHne maTepualia CriocoOCTBYET pa3BUTHIO y 00yHarOUIUXCsl yMEHUS
UCIIOJIb30BaTh pa3/IMYHbIE BBIPA3UTEIbHBIE CPEJICTBA S3bIKA MATEMaTUKH —
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», KOTOpBIN BKIIOYAET CIEAYIOIINE OCHOBHBIE pPAa3/eNibl COJEP KAHMS:
«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 Hezieno), B 9 kacce
— 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 €
palMOHAIIBHBIMM 4KciamMu. Pemienue 3agad U3 peaJbHOW IIPAKTHKM HA 4acTH, Ha
IpoOu.

CreneHb ¢ HaTypaJbHbIM IOKa3aTeleM: OIpejelieHue, MpeoOpa3oBaHue
BBIPXKEHUI HAa OCHOBE OIpeNeeHUs, 3aIUCh 00apIMX yucel. [IpoueHTsl, 3anuce
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

PeanbHble  3aBUCMMOCTH, B TOM  4YHCiIe T@psMas ©  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 NpeoOpa3oBaHUsS 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. POPMYIIbl COKPAIEHHOIO YMHOXKEHUS: KBaJAPaT CyMMBbI
U KBaApar pasHocth. PopmyJiia pa3HOCTH KBaIpaToB. Pa3iiokeHne MHOIOUYJICHOB Ha
MHOXHUTEIIH.

YpaBHeHUs M HEPABEHCTBA

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

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 NEPEMEHHBIMH U ero rpa¢uk. Cucrema IByX
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 KOOPAMHATHOMN IIPSAMOM.

[IpsamoyronbHas cucteMa koopaunar, ocu Ox u Oy. Abciucca U opaAnHaTa
TOUYKH HAa KOOPAMHATHOM I10cKoCcTH. [IpuMepsl rpadukoB, 3a1laHHBIX (GOpMYJIaMu.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonstue Gynkuuu. I'paduk byHKIIH.
CgoiictBa pyukumil. Jluneitnas gynkuus, e€ rpadux. I'papuk pyHkuun y = [X|.
['paduueckoe penieHne IMHEWHBIX YPAaBHEHUN U CUCTEM JIMHEHHBIX YPaBHEHHM.

8 KJIACC

Yucia 1 BBIYUCICHUA

KBagparublii kopeHb u3 uwucia. [loHdarue 00 uppalMOHAIBLHOM YHCIIE.
JlecsiTuuHble TPUOIMIKEHUST UPPALIMOHAIBHBIX unces. CBolcTBa apuMEeTHIECKIX
KBa/IPATHBIX KOPHEW U X MPUMEHEHUE K MPeoOpPa30BaHUIO YHCIIOBBIX BhIPAXKEHUN
Y BBIYHMCJIEHUSM. J|eHCTBUTEIIbHBIE YHCIIA.

Crenensp ¢ nenbM okazareneM u e€ ceorictBa. CTaHmapTHAS 3allUCh YHUCIIA.

AnreOpanyeckre BbIpaXeHUSIAJreOpandeckue BbIPaKeHHUs

KBagpaTHbIi TPEXWIEH, pa3JIOKEHUE KBAIPATHOTO TPEXUIEHA HA MHOKHUTEIIH.

AnreOpanyeckass ApoOb. (OCHOBHOE CBOMCTBO ajreOpanveckoil apoowu.
CnoxxeHue, BbIUMTAHUE, YMHOXEHHE, JeJIEHHE aireOpanyeckux ApoOeH.
PanrionansHbIe BhIpaXeHUs: U UX MpeoOpa3oBaHUE.

VYpaBHEHUs 1 HEpaBEHCTBAY pABHEHUSI M HEPABEHCTBA

KBagparnoe ypaBHenue, popmyiia KOpHEH KBapaTHOTO ypaBHeHUs. Teopema
Buera. PemeHnne ypaBHEHHM, CBOIAIIMXCS K JMHEMHBIM M KBaJApPaTHBIM.
[Ipocreiinme qpoOHO-pallOHAIbHBIE YPAaBHEHHUS.

['paduueckas uHTEepnpeTalys ypaBHEHUN C ABYMsI IEPEMEHHBIMU U CUCTEM
JMHEVWHBIX YPAaBHEHHW C JBYMs NepeMeHHbIMMU. [Ipumepsl pemreHust cucrem
HEJIMHENHBIX YPaBHEHM C IBYMs [IEPEMEHHBIMM.

Perienune TeKCTOBBIX 3a/1a4 anredpandeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OJTHON MEPEMEHHOM.
PaBHOCUIIBHOCTE HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM TEPEMEHHOM!.

OyHKIMNPYHKIUA

[Tonstue pynkuuu. O6IaCTh ONMPEAEICHHS U MHOKECTBO 3HAUECHUN (DYHKIIUU.
CriocoOsI 3a1anust QyHKIHIA.

I'padux dynkmuu. Yrenue cBoiicTB (yHkumu mno e€ rpaduky. [Ipumepsr
rpa@uKoB (GyHKIHI, OTPAKAIOIIHUX PEAIbHBIE TPOLIECCHI.



OyHKIMM, OINUCHIBAIOIIME TNPSIMYI0O M OOpaTHYIO MPOMOPIUOHATIbHBIC
3aBHCHMOCTH, UX rpadukn. Oyukimn y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelICHNE YPABHEHNUN U CUCTEM YPAaBHEHUM.

9 KJIACC

Yucaa 1 BHIYUCICHUA

PanmonansHble yncia, UppallMOHATBHBIC YUCIIA, KOHEYHBbIC U OCCKOHEUHBIC
JeCATUYHbIE APOOU. MHOXKECTBO JIEUCTBUTEIBHBIX YUCEN, JICUCTBUTEIbHBIE YKCIIa
KaKk OCECKOHEUHbIC JEeCATUYHBIE ApoOM. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
MEXKy MHOKECTBOM JIEUCTBUTEIBHBIX YACEN U KOOPAUHATHOW MPSIMOIA.

CpaBHEHHE JEUCTBUTEIBHBIX 4HCEN, apuPMETHUECKUE JIEHCTBUS C
JNEUCTBUTEILHBIMH YHCIIAMU.

Pa3mepsl OOBEKTOB OKPY’KAIOIIETO MHUPA, [JIUTEIBHOCTh IMPOIIECCOB B
OKpY>KarOLIEM MHpE.

[TpubnuxEHHOE 3HAUCHUE BEIUYMHBI, TOYHOCTh NpuOIKeHus. OKpyrieHune
yucell. [I[puknaka u oleHka pe3yabTaToB BIYMCICHUMN.

YpaBHeHUs] 1 HEPABEHCTBA

JIunenHoe ypaBHeHUe. PellieHrne ypaBHEHUN, CBOASIIUXCA K JIUHEUHBIM.

KBanparnoe ypaBHeHue. Peunienue ypaBHEHUM, CBOASAIINUXCS K KBAJIPAaTHBIM.
buksanparnoe ypaBHeHue. IlpumMepsl pemieHnst ypaBHEHUN TPETbe U 4ETBEPTOU
CTEIEHEN PA3TI0KEHUEM HA MHOKUTEIIH.

Pemenne npoOHO-paliMOHANBHBIX YpaBHEHHU. PeleHue TEKCTOBBIX 3aaad
anredOpanyeckuM MEeTOIOM.

VYpaBHeHue ¢ AByMsl MIEpeMEHHbIMU U €ro rpaduk. PemieHue cucrem IBYyX
JIMHEWHBIX YPABHEHUI C IBYMS [IEPEMEHHBIMU. PellleHre cucTteM JByX ypaBHEHHI,
OJIHO W3 KOTOPBIX JMHEWHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
WHTEPHPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMHU.

Perienune TeKCTOBBIX 3a/1a4 anredpandeckuM CrocoooM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJAHOM NepeMeHHOM. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HEpaBeHCTBA.
I'padmueckass uHTEpHnpeTalss HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMM.

OyHKIMNPYHKIIUA

KBagpatuunas ¢ynkuus, e€ rpaduxk u cBoictBa. I[lapaborna, KoopauHATHI
BEPIIMHBI TapadO0JIbl, 0Ch CAMMETPHUHU MapadOJIbI.

Ipaduxu pynxmmit: y = kx, y=kx + b, y=k/x, y=x3, y=x, y = [x| , & ux
CBOMCTBA.



Yucnosele  mocnenoBaTelbHOCTHUHCI0BBIE  IOCJHEI0BATEILHOCTH U
Nporpeccuu

[ToHsiTME 4YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHuE IOCIEH0BATEIbHOCTH
peKkyppeHTHON (popMyIioit 1 hopMyJIol n-ToO WieHa.

Apudmernueckas U reoMerpuueckas mnporpeccud. @opMylibl #-TO 4eHa
apu(pMETHIECKON U TEOMETPUIECKOU MPOTPECCUI, CYMMBI MTEPBBIX 71 YJICHOB.

N3o0paxkeHne 4ieHOB apu(pMETUYECKOH M T€OMETPUYECKON Mporpeccuit
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIM M DKCIIOHEHIMAIbHBIN POCT.
CI10%HBIE TPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUHSA TIPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHLIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

JInYHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMbl  y4eOHOro Kypca
«Anre0Opa» XapakTepU3yOTCs:

1) matpuoTHyecKoe BOCIMTAHHE:

IPOSIBIEHHEM MHTEpeca K IMPOHUIOMY M  HACTOSALIEMY POCCHUMCKOU
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 rpakIaHWHA U pealli3aliu ero
opaB, MpPEICTAaBICHUEM O MaTeMaTHYEeCKMX OCHOBaX (DyHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SABJICHUH, MPOLEAYp TpakIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C NpPaKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAyKd, OCO3HAHHUEM BaXXHOCTH
MOPaJIbHO-3THYECKUX ITPUHIUIIOB B JAESITEIBHOCTU YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YacTHE€ B PpEIIEHUU MPAKTUYECKUX 3a]ay
MaTEMaTUYECKOM HAIpPABICHHOCTH, OCO3HAHHEM BAXKHOCTU MaTEMaTHYECKOTO
o0pa3oBaHMsI Ha TMPOTSHKCHUHM BCEH JKU3HU I YCHEHIHOW TpodecCHOHATbHON
JESTEIbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOEHUEM MHUBUYAIbHON TPAEKTOPUHU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTEH;

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:

OpUEHTAaLMEed B JIEATEILHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
IPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YENOBEKA, MPUPOJIbI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHUYECKOM HayKh Kak c@epbl 4YeJI0BEYECKOM
NEeATENbHOCTH, 3TANOB €€ Pa3BUTUS W 3HAYMMOCTH JJI1 PA3BUTHUS LUBUIIM3ALIIH,
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 MPHUMEHATh MaTEMaTHYECKUE 3HAHUS B HMHTEPECAX CBOETO
30pOBbsl, BENEHUS  370pOBOro  oOpa3a KHU3HM  (300pOBOE  IHTAHUE,
cOAaHCUPOBAaHHBIA PEXUM 3aHATHUH U OTAbIXa, peryyspHas Quandeckas
AKTUBHOCTH), CQOPMUPOBAHHOCTHIO HABBIKA pe(PIIEKCUU, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY U TaKOro e MpaBa JIPyroro 4ei0BeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHME:

OpUEHTALHNEN HAa IPUMEHEHNE MATEMATHYECKUX 3HAHUM JIJIs1 peIIeHUs 3a1a4 B
00JIaCTH COXPAHHOCTU OKPY’KaIOILEH Cpeibl, INIAHUPOBAHUS TTOCTYIIKOB U OLICHKH
UX BO3MOJKHBIX IOCJIEACTBUI AJIsl OKPYIKAIOUIEH Cpeibl, 0OCO3HAHUEM TT100aIbHOIO
XapakTepa 3KOJOTHYECKUX POOJIeM U MyTel UX peLIeHUs;

8) ajanTanus K M3MEHAIMMCH YCJIOBHAM COLMAIBHON W NPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSAX HEONPEIEIEHHOCTH, IOBBIIICHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHCIIE
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
(GopMynupOBaTh UJIEU, TOHITHSA, TUIIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM YHCIIE
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 AeWCTBUSA, (OPMYyIUPOBATH M OIICHUBATh PHUCKH 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
MIPOBOAMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (QopMyIHpOBaTH W MNPeoOPa3OBHIBATH  CYXKICHHUS:
yTBEPJUTEIbHBIC W OTpHUIIATENIbHBIC, €IWHUYHBIC, YaCTHBIE 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 MCIIOJNb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3AKIFOUEHHH, YMO3AKIFOUEHH 110 aHAJIOTUH;
pa30upaTh J10Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPXKIECHUN (MPSIMbIE U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSATENIHO HECIOXXHBIE JI0KAa3aTebCTBA
MaTeMaTHYecKUX (aKToB, BBICTpaUBaTh apryMEHTALMI0, TPUBOAUTH
IpUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATHh CIOCOO penieHus ydyeOHOM 3ajaud (CpaBHUBATH HECKOJIBKO
BApUAaHTOB pEUIEHMs], BbIOMpaTh Haubonee MNOAXOASAMUNA C YUYETOM
CaMOCTOSITEJILHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble HcaiaeaA0oBaTe/JIbCKIue I[eﬁCTBHﬂI

UCIIOJIb30BaTh BOMPOCHI KaK MCCIICAOBATEIbCKANH HHCTPYMEHT TO3HAHHMS,
(GbopMyIMpOBaTh BONPOCH], (UKCHUPYIONIME MPOTUBOpEUne, Mpodiaemy,
CaMOCTOSATEJILHO YCTaHaBIIMBaTh HMCKOMOE U JaHHOE, (HOPMHPOBATH
THIIOTE3Y, apTYMEHTHPOBATh CBOIO MTO3UIUIO, MHEHHE,

MPOBOJIUTH IO CAMOCTOSATEIBLHO COCTABICHHOMY IUIAHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICOBAHHUE IT0 YCTAaHOBJICHHIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00BbeKTa, 3aBUCUMOCTENH 0OBEKTOB MEXKTy COOOI;
CaMOCTOSITENILHO (hOpPMYJIHPOBAaTH OOOOIIEHUSI U BBIBOABI 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;

e B Xo07€ 00CYXIEeHHs 337]aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIAEMOU 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 GopMe hopMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKEHNUS,

e IPEACTABIATH  pE3yabTaTbl  PEIICHWS  3aJayd,  OKCIIEPUMEHTA,
UCCJIEIOBaHMsI, MPOEKTA, CAMOCTOSITEILHO BRIOUPATH (pOpMAT BBICTYIUICHUS
C YU€TOM 3aJa4 NPE3EHTALNH U OCOOCHHOCTEN ay/IUTOPUH;

e TOHMMATh U MCIOJIB30BATh MPEUMYIIECTBA KOMAaHIHON U UHANBUYAJIbHON
paboTHI MpU PEIICHUH YYECOHBIX MAaTEMAaTHYECKUX 3a71aY;

e IPUHUMATH L€ COBMECTHOM AEITEIbHOCTH, TUIAHUPOBATh OPraHU3aLHI0
COBMECTHOM paboThl, pacmpenensiTb BUIBI padoT, JOrOBapUBAThHCA,
00CyX1aTh IpoLecC U Pe3ynbTaT padoThl, 00001IaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

e YyYacTBOBaTh B TPYIIOBbIX (opmax paboTsl (00cykaeHHs, OOMEH
MHEHHUSIMH, MO3TOBBIE LUTYPMbI U IPYTHE), BBIMOIHATH CBOIO YacTh padOThI
U KOODAMHHUPOBATH CBOM JEHCTBUSA C JPYTUMHU YJI€HAMH KOMAaH]IbI,
OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMN NMPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBHS.

PerynsiTuBHbIe YHMBepcajbHbIe YUeOHbIe 1elCTBUS
Camoopranusanus:

e CaMOCTOSITEJIBHO COCTABJIATH ILJIaH, aJITOPUTM pEUIEHUs 3aAadd (W €ro
4acTh), BBIOMpATh CHOCOO PEIICHHS C YU4ETOM HMMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBATb U KOPPEKTUPOBATH
BapUaAHTHI pelIeHUM ¢ yu€TOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJ/Ib, JMOLMOHAIbHBIN HHTEJVIEKT:

e BJIAJIETh CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJISI IPOLIECCa U pe3yJibTaTa
pelIeHus] MaTeMaTUYeCKOH 3a1auu;

e MPEIBUICTH TPYAHOCTH, KOTOPHIE MOTYT BOZHUKHYThH MIPU PEIICHUU 3a/1a4H,
BHOCHUTH KOPPEKTUBHI B JIEITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalJIEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

e OIICHUMBATH COOTBETCTBUE PE3yJIbTATa JACATEIHLHOCTU MTOCTABICHHON LIETH U
YCIIOBUSIM, OOBSICHATh HMPUYUHBI JOCTUKEHHSI WM HEAOCTHXKEHUS LIEJH,
HaxXOJIUTh OMMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI



K xoHmy oOyuenuss B 7 KJjacce OOy4arOlIMiiCsl TMOMYYHUT CIEAYIOIIHE
IpEeIMETHBIE PE3YJIbTATHI:

Yucaa v BbIYUCTICHUS

BrinonHsaTh, coyetass yCTHbIE W MUCHhMEHHBIE MNPUEMBI, apuMeTHUecKue
JNEUCTBUS C pallMOHAJIBHBIMU YUCIIAMU.

Haxonuth 3HayeHUsi YUCIOBBIX BBIPAKEHHM, MPUMEHSITh pazHOOOpa3HbIe
crocoObl U MPUEMBI BBIUMCICHUSI 3HAYEHUIN JPOOHBIX BBIPAKEHUM, COJAEPIKALIUX
OOBIKHOBEHHBIE U JIECSITUYHBIE APOOH.

[TepexoauTts OT oaHON (hOpMBI 3amucH Yucen K Apyrod (mpeoOpa3oBBIBaTh
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTHU
B 0€CKOHEYHYIO JECATUYHYIO IPOOH).

CpaBHUBaATh U yNOPSAI0YMBATH PAlUOHAIIBHBIEC YUCTIA.

OKpyriaTh yucna.

BBINONMHATS NPUKUIKY U OLEHKY pe3yJbTaTa BHIYMCICHHM, OLIEHKY 3HaYeHUI
YUCJIOBBIX BBIPAKCHHI. BBINONHATE AEHUCTBHS CO CTENEHSMH C HATypaJlbHBIMU
MOKA3aTEISIMH.

[IpuMeHATH NPU3HAKU ACIMMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATYpPaIbHBIX
qucell.

Pemate mpakTHKO-OpUEHTHUPOBAHHBIE 3a/1a4d, CBSI3aHHBIE C OTHOLLIEHHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJUYHMH, IMPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PELICHUs 33Ja4 ¢ YYETOM OTPaHUYEHHI, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AuredpanvecKkue BbIPaKeHUs!

Hcnonb30Barh anredpandeckyro TEPMUHOIOTHIO U CUMBOJIUKY, IPUMEHSTH €€
B IIPOLIECCE OCBOEHUSI y4eOHOT0 MaTepHaia.

Haxonute 3HaueHuss OyKBEHHBIX BBIpQXEHUW TPU 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BrinmonHsATe mpeodpa3zoBaHus LETOT0 BHIPAXKEHUS B MHOTOUJICH TPUBEACHUEM
NOJO0OHBIX CaraéMbIX, PACKPhITHEM CKOOOK.

BpINOMHATE yMHOXKEHHE OJHOYJIECHA HAa MHOTOWIEH W MHOIOYIEHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcCyIIecTBIATh PA3NOKEHUE MHOTOWIEHOB HA MHOMKHTEIU C IOMOILIBIO
BBIHECEHUS 32 CKOOKM OOLIEr0 MHOXKHUTENS, TPYNIIUPOBKU CIaraeMblX, IPUMEHEHUS
(bopMyI1 COKpaIIEHHOTO YMHOKEHUS.

[IpumenaTs npeobpa3oBaHUs MHOTOUWICHOB JJIS PEIIEHUs Pa3IMYHBIX 3a/1a4
U3 MAaTEMAaTHKHU, CMEXHBIX IPEIMETOB, U3 PEATbHON MTPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEH C HATYpPaJbHBIMU NOKA3aTEISAMHU IS
npeoOpa30BaHus BbIPAKECHHI.

YpaBHeHUs] U HEPABEHCTBA



Pemare nmHEHHBIE YpaBHEHHS C OJHOW IEPEMEHHOM, NPUMEHSSI NpaBHIIA
Mepexoia OT UCXOJTHOTO YPABHEHUS K PABHOCUILHOMY eMy. [IpoBepsTh, sBisieTcs
JIM YKCJIO KOPHEM YPaBHEHHUS.

[IpumensaTs rpaduueckrie METOIbI IPU PEIICHUH JTUHEHHBIX YPaBHEHUHN U UX
CUCTEM.

[TonOGupate mnpuMepsl Map YKCEN, SBISIOUUXCA PEIICHUEM JUHEHHOIrOo
YpPaBHEHUS C ABYMsSI IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHON MJIOCKOCTH IpaUK JUHEHHOTO YpaBHEHUS C IBYMsI
EePEMEHHBIMH, MOJIB3YSACh TPAPUKOM, TPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemiats cuctembl ABYX JIMHEHHBIX YpPaBHEHUN C JIBYMSI IEPEMEHHBIMU, B TOM
yuce rpaduyecKu.

CocraBisiTh M pewiaTh JIMHEHHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHHUM MO YCIIOBHIO 33J]a41, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
331441 MOJyYEHHBIN pPE3yJIbTarT.

DOyHKUIMHA

N3o00paxkars Ha KOOPAMHATHOM MPSMOI TOUYKH, COOTBETCTBYIOILIUE 3aJaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KHA, HTHTEPBAJIbI, 3alMChIBATH YUCIOBBIC IPOMEXKYTKH Ha
anreOpanveckoM si3bIKE.

OTMeuarh B KOOPJIMHATHOW IUIOCKOCTH TOYKH IO 33/IaHHBIM KOOpJMHATAM,
CTpOUTH rpaduku TMHEHHBIX GyHKIUA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh € TOMOIIBI0 (PYHKIUNA H3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIIMYMHAMU: CKOPOCTh, BpEMs, PaCCTOSIHHME, II€HA, KOJMYECTBO, CTOUMOCTb,
IPOU3BOAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuts 3HaueHHE PYHKIMU 110 3HAYCHHIO €€ apTryMeHTa.

[Tonumate rpaduueckmii coco0 MpeACTaBICHUS W aHanMM3a WHQOpMAIUH,
U3BJIEKATh U UHTEPIPETUPOBATH HHPOPMAITHIO U3 TPAPUKOB peabHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K xonmy oOydenuss B 8 kJjacce OOy4aromuics TMOTYYUT CIEAYIONINE
MPEIMETHBIE PE3YJIBTATHI:

Yucia 1 BBIYUCICHUA

Hcnonp30BaTh HAdalbHBIE TMPEICTABICHUS O MHOXECTBE JIE€MCTBUTEIBHBIX
YuCeN JJIsl CPAaBHEHUS, OKPYTJICHHUS] U BBIYMCICHUH, N300pakaTh NEMUCTBUTEIIbHbBIC
Yyyciia TOYKaMU Ha KOOPAMHATHOM IIPSIMOM.

[IpumMeHaTy TOHATHE apU(METUUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpAaTHbIE KOPHU, UCIIONB3YS MPU HEOOXOAMMOCTH KAJIbKYJSATODP, BBIMOJIHSITH
npeoOpa3oBaHusl BBIPAXKEHUM, COAEpPKAIIUX KBAJAPATHbIE KOPHU, HCHOJIb3YS
CBOMCTBA KOPHEM.

Hcnonb3oBark 3anmucu OONBIIMX M MaJIbIX YUCET C MOMOIIBIO JECATUYHBIX
npobeii u creneHelt yucia 10.



Asre0panvecKue BbIPaKeHUs!

[IpuMeHATP TOHATHE CTENEHW C LEIbIM NOKA3aTEJIEM, BBIIOJHSATH
npeoOpa3zoBaHus BEIPAKEHUH, COIEPKAITUX CTEIEHHU C LIEJIBIM MTOKa3aTeleM.

BhINONMHATH TOXKIECTBEHHBIE MPE0OPA30BAHMS PAllMOHATBHBIX BEIPAKEHUN Ha
OCHOBE MPaBWJI ACHCTBUIN HaJ MHOTOUYICHAMH U areOpandecKuMH APOOSIMH.

PackianpiBaTh KBagpaTHBINA TPEXUWIEH HA MHOXKHUTEIIH.

[IpumeHsTh TpeoOpa3oBaHus BRIPAKESHUM ISl PEIICHUS pa3IMYHbIX 3a7a4 U3
MAaT€MaTHKH, CMEXHBIX ITPEIMETOB, U3 PEATIbHOU MIPAKTUKHU.

YpaBHeHUs] H HEPABEHCTBA

PemaTe nuHelHbIC, KBAJIpaTHbIE YPAaBHECHUS W pallMOHAIbHBIC YpPAaBHEHUS,
CBOJSILIMECS K HUM, CHCTEMBI IByX YPABHEHHI C IBYMSI IEPEMEHHBIMH.

[IpoBoauTe mpocrermme UCCIEN0BaHUS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE ¢ TIPUMEHEHUEM TpaduuecKuX MpeacTaBiIeHni (YCTaHABIUBATh, UMEET
T ypaBHEHUE WJIM CHUCTEMA YPABHEHUM PELICHHS, €CIM HUMEET, TO CKOJBbKO, W
npouee).

[lepexoauTh OT ciioBecHON (HOPMYITUPOBKU 3alauu K e€ anredpandeckoin
MOJEA C TIOMOIIBID COCTABJIICHUS YPABHEHUS WJIM CHUCTEMBlI YPaBHEHUI,
WHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 33J1a4M MOJTYYEHHBIN PE3yJIbTaT.

[IprMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB JJISI CPABHEHUS, OLICHKH, PEIIATh
JUHEWHBIC HEPABEHCTBA C OJIHOM IIEPEMEHHOM 1 UX CHCTEMBI, J1aBaTh rpaUIeCKyIO
WJUTIOCTPALMIO0 MHOKECTBA PEIIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIMHA

[ToHuMaTh U KUCMOIB30BATh (PYHKIIMOHAIBHBIE TOHSATUS U SA3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMS), OMPENeiaTh 3HAUeHHE (DYHKIMH MO 3HAYCHUIO
apryMeHTa, ONPEACNISITh CBOMUCTBA PYHKITUH 10 €€ rpaduKy.

Ctpouts rpaduku 3J1eMeHTapHbIX QYHKIMA BUAA:

y=k/x, y=x2, y=x3,y = x|, y = \X, OIIICHIBATH CBOMCTBA YHCIOBON QYHKIIHH
1o e€ rpaduky.

K koHmy oOydenuss B 9 kiacce oOyyarOmUCA MOJYYUT CIEAYIOIINE
NPEAMETHBIE PE3YIIBTATHI:

Yucia v BIYUCTICHUS

CpaBHUBaTh U yNOPAI0YMBATH PAIMOHAJIBHBIE U UPPAIMOHATIBLHBIE YUCIIA.

Brinonusts apudmeTnueckue NelCcTBUS ¢ pallMOHAIBHBIMY YK CIIaMU, COUETAast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBIINOJIHATh BBIYMCICHUS C MPpPAlMOHAIbHBIMU
YU CIIAMU.

Haxonute 3HaueHUs CTENEHEN C LENBIMU MIOKA3aTEIAMU U KOPHEN, BBIYUCIIATD
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyrisiTh [EUCTBUTENbHBIC YHWCIIA, BBINOJHATh MPUKUAKY pe3yJibTara
BBIUMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.



YpaBHeHUs] H HEPAaBEHCTBA

Pemiats nuHeliHbIe ¥ KBaJIpaTHBIC YPABHEHUS, YPABHEHUS, CBOMISIIIIUECS K HUM,
npocTeime ApoOHO-paAIIMOHATBHBIC YPAaBHEHUSI.

Pemats cuctembl ABYX JIMHEMHBIX YpaBHEHUW C ABYMsI NMEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUI, B KOTOPBIX OJTHO YPAaBHEHUE HE SABISETCS JIMHEUHBIM.

Pemiath TekCTOBbIE 3ajjauu  aJireOpamdeckuM CrocoOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUS UM CUCTEMBI JIBYX YPaBHEHUM C IByMs IEPEMEHHBIMH.

[IpoBoauTe mpocrenme UCCIEA0BaHUs YPABHEHUM U CUCTEM YpPaBHEHUH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUuecKuX MpeIcTaBlieHu (YCTaHaBIMBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPaBHEHUM PEIICHUS, €CIU UMEET, TO CKOJbKO, U
npouee).

Pemate nuHeliHbIE HEpPAaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, HM300pakaTh
pelIeHre HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alUCHIBATH PEIICHUE C MOMOIIBIO
CUMBOJIOB.

Pemlate  cucTEMBI  JTUMHEWHBIX  HEPABEHCTB, CUCTEMbl HEPAaBEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHUE CHCTEMbI
HEPABEHCTB Ha YUCJIOBOM MPSIMOM, 3alUCHIBATh PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb3oBaTh HEpaBEHCTBA MPU PEIICHUU PA3IMYHbBIX 3a]1a4.

DOyHKUMHA

Pacnio3naBate (yHKIMM u3ydeHHBIX BHIOB. [loka3bBaTh CXeMaTHYECKU

pacrooKeHUe Ha KOOPAMHATHOM IIIOCKOCTH rpaduKOB PYHKIMMA BUIA: ) = kX, y =
kx+b,y=k/x,y=ax2 +bx + ¢, y=x3, y=\x, y = x|, B 3aBUCHMOCTH OT 3HAYCHHIA
KO2(pPUIIMEHTOB, ONMMCHIBATH CBOMCTBA (DYHKITUH.

Crpouth u n300paxaTh CXeMaTHYECKU rpadUKU KBaJApPAaTUUYHBIX (PYHKIUH,
OINMCHIBATh CBOMCTBA KBaIpaTHUHBIX (PYHKIUH MO UX rpaduxam.

Pacnio3naBathe kBagpaTHuHyo QyHKIUIO 10 (opMylie, TPUBOJUTH TPUMEPHI
KBaIpaTUYHBIX (DYHKLMIA U3 peabHOM )XKU3HU, PUBUKHU, T€OMETPUH.

Yuci10BbIe MOCIE0BATEIbHOCTH M IPOrPeCCUH

Pacnio3znaBath apupMeTHUECKYI0 U TEOMETPUUECKYIO POTPECCUU TIPU Pa3HbIX
crioco0ax 3aJjaHus.

BbINMONHAT  BBIYMCIEHHS C HCIOOJB30BaHHEM (OpMYyJT n-ro 4ieHa
apu(pMeTUYECKON U reOMEeTPUUECKOI MPOTrPECCHid, CyMMBbI IIEPBBIX N YJICHOB.

N300paxkaTh 4I€HBl MOCJIEI0BAaTEIbHOCTH TOYKAMU Ha KOOPAMHATHOM
IJIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YHMCIOBBIMH IOCJEI0BATEIBHOCTSMU, B TOM
quciie 33a4d U3 peanbHOM JKU3HU (C MCIIOJIb30BAHUEM KaJIbKYJISATOPA, HUPPOBBIX
TEXHOJIOTHU).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosaunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHme pa3iesioB U TeM uugposbie
Ne ni/m P Kontpoubnsie | IIpakTnuyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTesibHbIE
padoTsI padoThbI
pecypcbl
| Yucna u BeluMciaeHus. PannoHaibHbIe 75 1 bubnmoreka [JOK
quciia https://m.edsoo0.1ru/7f415b90
but6mmoreka [IOK
2 A 2 1
AreOPaueCKue BLIPAKCHI 7 https://m.edsoo.ru/7f415b90
bub6mmoreka [JOK
2 1
3 ¥ PABHEHITA H HEPABCHCTE 0 hitps://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAHMHATEI H rpaQuiH. PyHKLHH https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
> Toropenne n 06obmeHue 6 1 https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 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
HanmeHoBaHMe pa3e/ioB U TeM (undposbie)
Ne n/m Kourpoabubie | IIpakTuyeckue
NPOrpamMMblI Bcero o0pa3oBaTesibHbIE
padoTbI padoTbI
pecypchbl
bubmuorexa [JOK
1 Uucna u Beruncnenus. KpagparHele KOpHU 15 hitps://m.cdsoo.ru/7f41 7af8
) Yucna u Berunciienus. CTeneHp ¢ 1eJIbIM 7 bu6mmorexa [IOK
IOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKkue BhIpaKCHUSI. 5 | bu6nmoreka [JOK
KBagparsslii TpEXuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BhIpaXKEHHUS. 15 | bubnuoreka [JOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. KBapaTHbie 15 ) bu6nmoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7{417af8
VYpaBHeHus u HepaBeHCTBA. CHCTEMBI bubnuoreka [IOK
6 . 13
ypaBHEHUH https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
.H 12 1
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.rw/7f417af8
Bbu6muoreka [IOK
8 Oynkiuu. OCHOBHBIE TOHSTHS 5 hitps://m.cdsoo.r/7 41 7af8
bu6mmorexa [IOK
. 9
? DyHK1pH. THCTIOBHIE DyHKKLHA https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
2
10 Tostopenue 1 0606menue 6 https://m.edsoo.ru/7{417af8
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0
[TPOTPAMME



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
HaumeHnoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Kourpoabubie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchl
1 Yucia u BeluncieHus. JlelicTBUTEbLHbBIC 9 bubmuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 14 ) bubmuotexa [{OK
OJTHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bubnmnorexa [JOK
YpaBHEHHUU https://m.edsoo.ru/7f419d08
bu6nmoreka [JOK
. 16 1
4 VYpaBHeHus v HepaBeHCcTBa. HepaBeHcTBa https://m.cdsoo.ru/7f419d08
bu6mmorexa [IOK
o 16 1
> YHIHIH https://m.edsoo.ru/7f419d08
bubmuoreka [JOK
q 1 1
6 HCJIOBBIE ITOCJIE0OBATEIILHOCTH 5 https://m.edsoo.ru/7f419d08
. [ToBTOpenue, 060061IeHNE, CCTeMaTH3alIns 13 ) bubmmorexa [JOK
3HAHUU https://m.edsoo.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB 110 [TPOT'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

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJILHOM ITPOTI'PAMMBbBI

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble peaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

1

Yucna u BEIYUCICHUS

1.1

BBIHOJ'IHHTB, coycTas YCTHBIC n INMCHbMCHHBIC HpI/IéMBI,

apI/I(l)MeTI/I‘IeCKI/IC I[eﬁCTBHH C palluOHAJIbHBIMU YUCJIaAMHA

1.2

1.3

Haxomute  3HAaY€HHMs  YMCIOBBIX  BBIPAXKECHUM,  IPUMEHSATH
pazHooOpa3Hble cIOCOObI M IPUEMBI BEIYUCIICHNS 3HAUEHUN JPOOHBIX

BBIPA)KEHUH, COJEpKAIIUX OOBIKHOBEHHBIE U AECATUIHBIC IPOOH

[lepexomuts OT OAHOH (GOPMBI 3amUCH YUCENT K JIPYrou
(mpeoOpa3zoBBIBaTh  JECATHYHYIO ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO

JECATUYHYIO APOOb)

1.4

CpaBHI/IBaTB H YIIOPpSAAO0YNBATDb palliOHAJIbHBIC YUCJIA

1.5

OKpyrasTh yncia

1.6

BBITTONIHATE NPUKHUIIKY M OLEHKY PE3yJIbTaTa BBIYMCIICHUM, OLICHKY
3HAQYECHU YUCJIOBBIX BBIPAXXCHUH. DBBINOIHATE JOEUCTBUSA CO

CTCIICHAMU C HAaTYpPaAJIbHBIMU IMOKA3aTCIIIMU

1.7

[IpuMeHsTh NpU3HAKU JACIMMOCTH, pPAa3l0oKEHHE Ha MHOMKUTENIN

HATypPAJIbHBIX YUCET

1.8

Peniate IMPAKTUKO-OPHUCHTUPOBAHHBIC 3aJaa4u, CBsA3aHHBIC C
OTHOIICHHUEM BCJIMYHMH, MpOoNnoOpHUHUOHAIIBHOCTBIO BCJIIMYHH,
NpOoUCHTAMH, HWHTCPHPCTUPOBATL PE3YJIbTAThl PCHICHUSA 3aaad C
y‘IéTOM OrpaHI/I‘IeHHﬁ, CBSI3aHHBIX CO CBOMCTBaAMM pacCMaTpuBaACMbIX

00BEKTOB

AnreOpanueckye BbIpaXeHHs!

2.1

Hcnonp3oBaTh anreOpanyeckyl0 TEPMHHOJIIOTMIO U CHMBOJIHKY,

IPUMEHSATH €€ B IPOLECCEe OCBOEHUS Y4eOHOTro MaTepuania




2.2

Haxonuth 3HaueHWs: OYKBEHHBIX BBIPDAXKEHHUH TMpPU 3a/laHHBIX

SHAYCHUAX IMMCPCMECHHBIX

23

BremonHsaTh HpCOGpEBOBaHI/I}I OCJIOT0 BBIPAKCHHA B MHOI'OYJICH

MIPUBEICHUEM TOIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK

24

BBINOMHATE YMHOKEHNE OJJHOWIEHA HA MHOIOWIEH U MHOTOWJIEHA Ha
MHOTOWJIEH, NPUMEHATh (OPMYJIBl KBajJpaTa CyMMbl M KBajpaTa

Pa3sHOCTH

2.5

OcCyliecTBIsATh pa3NoKEHUE MHOTOUYICHOB HA MHOXHUTENIH C
MOMOIIbIO BEIHECEHUS 32 CKOOKHU OOIIETr0 MHOXKHTENS, TPYIIUPOBKU

CJIaraeMbIX, MPUMEHEHUS GOPMYJT COKPAIIEHHOTO YMHOKEHHUS

2.6

[TpumensTh MpeoOpa3oBaHUs MHOTOWIECHOB /JIsl pEIICHUS Pa3IUYHbIX

3a1a4 U3 MAaTEMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHON IIPAKTUKH

2.7

Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYPAJIbHBIMU TOKA3aTEISIMU

JUI IpeoOpa30BaHusl BEIPAKECHUN

ypaBHCHI/I}I 1 HCPAaBCHCTBA

3.1

Peware sMHENHBIE ypaBHEHHsI C OJHOW IEPEMEHHOM, NPUMEHSA
IIPaBWJIa IEPEX0/1a OT UCXOJHOIO YPAaBHEHUS K PABHOCUIIBHOMY €MY.

[IpoBepsITH, SIBISAETCS U YACIO KOPHEM YPaBHEHUS

3.2

[IpumensTh rpaduueckue METOIbl IPH PEIICHWU JIMHEHHBIX

YPaBHEHUH U UX CUCTEM

33

[TongObupare mpumepsl mNap YKHCEN, SBISIOMIUXCA PEIICHUEM

JIMHEHNHOT O YPaBHEHUS C ABYMs IEPEMEHHBIMU

34

CTpouTh B KOOPJMHATHON MIIOCKOCTH I'pa UK JIMHEHHOTO ypaBHEHHUS
C IByMs IEpEMEHHBIMHU; MOJIB3YsICh IPa)uKOM, IPUBOJAUTH IPUMEPHI

pEILIEHNs] ypaBHEHUS

3.5

Pemarp cuctembl [AByX JIMHEMHBIX YpaBHEHHHl €  JByMs

MEPEMEHHBIMH, B TOM YHUCJIE€ IpapUuecKu

3.6

CocTaBisTh U penaTh JMHEHHOE YpaBHEHHE UM CUCTEMY JTMHEHHBIX
YPaBHEHUH 110 YCIIOBHIO 33/1a4d, HHTEPIPETUPOBATh B COOTBETCTBUN

C KOHTEKCTOM 3a/1a4H ITOJIyYEHHBIN pe3yJbTaT

Koopnunats! u rpapuku. @yHKIuu

4.1

I/I3o6pa>1<aTL Ha KOOp,Z[HHElTHOﬁ HpﬂMOﬁ TOYKH, COOTBCTCTBYIOIIUC
3aJlaHHBIM KOOpAWHATaM, JIy4H, OTPC3KU, MHTCPBAJIbI, 3allMCbhIBATH

YUCJIIOBBIC IIPOMCIKYTKH Ha anre6pa1/1quKOM SA3BIKC




4.2

OTtMedaTh B KOOp)II/IHaTHOI\/II IIIOCKOCTH TOYKH IIO 3aJaHHBIM

KOOpAUHATAM

4.3

Crpouts rpaduku TuHEHHBIX GyHKIUNA. CTpOUTh rpaduK PyHKIUHN Y

= x|

4.4

OnwuchIBaTh ¢ NOMOIIBIO (DYHKIIMHA U3BECTHBIE 3aBUCHMOCTH MEXKILY
BEIIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSAHME, LEHY, KOJIMYECTBO,

CTOMMOCTD, IPOU3BOAUTCIIbBHOCTDb, BPCM:, 00BEM pa6OTbI

4.5

Haxoauts 3HaueHue GyHKIUH 110 3HAYCHUIO €€ apryMeHTa

4.6

[Tonumatpy rpaduueckuii cmoco0 TMpencTaBiIeHUs M aHaIU3a
UHQOpPMALIMK, H3BJIEKATh M HHTEPIPETUPOBATh HHPOPMALMIO U3

rpaduKoOB peanbHbIX TPOLECCOB U 3aBUCUMOCTEN

8 KUIACC

Kon
NpoBepPsIeMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

1

Yucna v BEIYUCICHUS

1.1

Hcnonp3oBaTh  HayajgbHBIE  MPEJACTABICHHUS O  MHOXECTBE
JIEWCTBUTEIIbHBIX YNCET I CPABHECHHS, OKPYTJICHUS U BEIYUCICHHM,
n300pakaTh JIEUCTBUTENIBPHBIC YHCJIA TOYKAMU Ha KOOPIMHATHOU

IpsIMOM

1.2

[lpuMeHsATh TOHATHE AapUPMETHYECKOTO KBAJPATHOTO KOPHS,
HAXOJIUTh KBaJpaTHbIE KOPHHU, HCIIONB3Ys TpPU HEOOXOIUMOCTH
KaJIBKYJIATOD, BBIIIOJIHATH npeoOpa3oBaHus BBIPAKCHU,

COZEpIKALUX KBAaPATHBIC KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH

1.3

Hcnonp30BaTh 3amMicd OOJBIIMX M MallbIX YHCEI C INOMOIIBIO

JECATUYHBIX ApoOeii u cteneneii yncna 10

AnreOpanueckre BbIpaXeHHs

2.1

[IpuMeHATh TIOHATHE CTETEHH C IIEJIBIM MOKa3aTesieM, BBIMOJIHSATH
npeoOpa3oBaHusl BBIPAKEHUN, COJIEPKAIIMX CTETEHH C IEIbIM

IIOKa3aTcjiIcM




2.2

BBINOMHATE  TOXKIECTBEHHbIE MpeoOpa3oBaHUs  PalMOHAIBHBIX
BBIPDA)KCHUM HA OCHOBE NPABWJI ACHCTBUM HAJ MHOTOWICHAMHM U

anredpanyecKuMu Ipo0sMu

23

PacknanpiBaTh KBaJpaTHBIM TPEXUIIEH HA MHOKUATEIIN

24

[TpumeHsTh IpeoOpa3zoBaHusl BBIPAKEHHUH I PELICHUS Pa3IHUHBIX

3a/la4 U3 MaTCMAaTHUKHU, CMCKHBIX IIPEAMCTOB, U3 peaJILHOP'I IMPAKTUKN

ypaBHCHI/IH H HCPABCHCTBA

3.1

Pemarp nuHeliHble, KBaJpaTHbIE YpaBHEHUS U palOHaJIbHbIC
ypaBHEHUsI, CBOSIINECS K HUM, CUCTEMBI IBYX YPaBHEHUN C JBYMs

NEPEMEHHBIMU

3.2

IIpoBOINUTE TPOCTEHINNE HWCCIECIOBAHUA YPAaBHEHUHM M CHUCTEM
ypaBHEHHW, B TOM 4YHCJIE€ C NPUMEHEHHEM TIpadUuIecKux
IIpeICTaBICHUN (yCTaHaBIMBATh, UMEET JIM YPABHEHHUE WIN CHUCTEMA

YPaBHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE)

33

[lepexoauth OT cJOBecHOW (OPMYIHMPOBKM 3afaud K e€
anreOpanyecko MOJENU C MOMOIIBbIO COCTABICHUS YPaBHEHHS WM
CHUCTEMbl YPaBHEHHUH, MHTEpIpPETUPOBaTh B COOTBETCTBHHU C

KOHTCKCTOM 3a1a4u HOHy‘lCHHBIfI pe3yiabTaTt

34

[IpuMeHATh CBOMCTBA YHCIIOBBIX HEPAaBEHCTB JUIA CPABHEHMS,
OLICHKH, peIlaTh JIMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHON U UX
CUCTEMBI, 1aBaTh I'paUUECKyI0 UIUTFOCTPALIMI0 MHOXKECTBA PEIICHUN

HEPAaBCHCTBA, CUCTCMbI HCPABCHCTB

DOyHKIUU

4.1

[lonumMaTh M HCNOJIB30BaTh (PYHKUIMOHAJIBHBIC MOHATHS M SI3BIK
(TepMHHBI, CUMBOJIMYECKME OOO3HA4YEHHUs), OINpPENeNiATh 3HAYCHHE
(YHKLINU 110 3HAYEHUIO apryMeHTa, ONpeiessTh CBOUCTBA (DYHKIMU

o e€ rpaduky

4.2

Ctpouth rpaduku deMeHTapHBIX GYHKIUNA BUJIA:
y=k/x

k/x




, Y =X3, y = X%, y = |[X|, onuchIBaTh CBOIICTBA YMCIOBOW (PYHKIMH MO €€

rpaduky

9 KJIIACC

Kox
NpoBePsAEMOro
pe3yJbTarTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHNSI OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1

Yucia 1 BEIUHCIIEHUS

1.1

CpaBHI/IBaTB H YyIopsAA04YMBaATh PAllMOHAJIBHBIC W HPpPALMOHAJIBHBIC

qucia

1.2

BrimonusaTe apudgmeTrnueckue 1eHCTBUS ¢ palliOHAIbHBIMU YUCIIAMU,
codYeTasi yCTHbIC M TUChbMEHHBIE TTPUEMBI, BBITIONHATD BBIUUCICHUS C

HppauoOHaJIbHBIMU YUCJIaMHU

1.3

1.4

HaXOI[I/ITL 3HAUCHMS CTEICHEH C OCJIbIMH IMOKAa3aTCIIsIMU KU KOpHeI\/'I,
BBIYHMCIIATH 3HAUYCHUSA YK CIIOBBIX Bpra)KeHI/Iﬁ
OprFJ’IHTL HeﬁCTBHTeHLHBIC qucia, BBITIOJIHATD IMPUKUAKY

pe3yiibTaTta BBI‘-II/ICJ'ICHI/II\/'I, OLICHKY YHUCJIOBBIX BBIpa)KCHI/Iﬁ

YPaBHCHI/IH H HCPABCHCTBA

2.1

Pemate JMHEVWHBIE W KBAaJApAaTHBIE YpPaBHEHHWs, YypPaBHEHUS,

CBOJISILIIMECS K HUM, IPOCTEHIINE TPOOHO-palMOHATIbHBIE YPABHEHUS

2.2

Pemate cuctemel ABYX JIMHEMHBIX ypaBHeHI/Iﬁ C AByMs IICPEMCHHBIMU
N CUCTEMBI IBYX ypaBHeHHﬁ, B KOTOPBIX OAHO YPAaBHCHUC HE SABJISACTCA

JIMHEHHBIM

23

PemaTh TekcTOBBIC 3a/1auu anreOpandecKuM CIIOCOOOM C IMTOMOIIBIO
COCTaBJICHUS YPAaBHEHMsS MIIM CUCTEMBI JBYX YpPaBHEHUH C ABYMS

MNEPEMCHHBIMU

24

[IpoBomuTh mpOCTEHIIME WCCIECIOBAHUA YPAaBHEHUHM M CHUCTEM
ypaBHEHHW, B TOM 4YHCJIE€ C MpPUMEHEHHEM TrpaduIecKux
IPEICTaBICHUN (HallpuMep, yCTaHABINBAaTh, UMEET JIM ypaBHEHHE

nin CuCreMa ypaBHCHI/Iﬁ peuICHuA, €CIIM UMECT, TO CKOJ'ILKO)




2.5

Pemats JIMHEHHBIE HCpPaBCHCTBA, KBaJApaTHbIC HEPaBCHCTBA,
n300pakaTh PEIIeHHE HEPABEHCTB HA YHCIIOBOM MPSIMOM, 3aITUCHIBATh

pemieHueC ¢ IOMOUIbIO CUMBOJIOB

2.6

Pemrate cucTeMBbl JTHMHEWHBIX HEPABCHCTB, CHCTEMBI HEPABEHCTB,
BKJTIOYAONME KBAaJPaTHOE HEPABEHCTBO, HW300pakaTh peEIICHUE
CHUCTCMbI HCPABCHCTB HA JUCII0BOU Hp?[MOfI, 3aIIMCbIBATh PCIICHUC C

IIOMOIIBKO CUMBOJIOB

2.7

Hcnonp3oBaTh HCPABCHCTBA IIpU PCIICHUHN PA3JIMYHBIX 3a1a4

DyHKIUU

3.1

PacrioznaBate  (yHKIMHM  W3YYCHHBIX  BUAOB.  [loKa3wIBaTh
CXeMAaTUYECKH PpACIOJOKEHHE HAa KOOPAWHATHOW IUIOCKOCTHU
rpadukoB ¢GyHKIMKA BHma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3HAa4eHHH KOd()(PHIIMEHTOB, ONMMCHIBATH CBOWCTBA

byHKIMMA

3.2

[Toka3piBaTh CXEMATHUECKH PACIIONOXKEHHEe Ha KOOPAWHATHOU
IJIOCKOCTH TpadukoB GyHKIMN BUaa y = VX, y = |X| ¥ OIUCHIBAThH

CBOICTBa (PYHKIMIA

33

Crpouth u H300paXkaTb CXeMaTUYECKH Tpa(uKH KBaAPAaTHUHBIX
(GYHKUUH, ONUCHIBATH CBOMCTBA KBaJpPaTHUHBIX (YHKIMH MO MX

rpadukam

34

Pacnio3naBaTh KBaApaTuuHylo (QYHKIUIO 1O (GopMmylie, MPUBOIUTH
pUMEpPbI KBaJPaTUUHBIX (YHKIMNA M3 PEaJbHON KHU3HM, (PU3MKH,

reoMeTpun

ApudmeTnueckast 1 reoMeTpHUecKas Mporpeccuu

4.1

PacnioznaBath apudmeTnyeckyro M T€OMETPUYECKYIO MPOTrPecCHH

IIPY Pa3HbIX COCO0aX 3adaHus

4.2

BBINOTHATE BBIYMCICHUSI C HCMONb30BaHHEM (HOpPMYN 7-TO UJeHa
apu(METHUIECKON ¥ TEOMETPUIECKOMN MPOTPECCUid, CyMMBI TIEPBBIX N

YJICHOB

4.3

I/I3o6pa>1<aTL YJICHBI MoCJaCA0BATCIbHOCTH TOYKaMH Ha

KOOp,HI/IHaTHOﬁ IINIOCKOCTH




4.4

PemraTs 3aa4Hu, CBA3aHHBIC C YHUCJIOBBIMU ITOCJICAOBATCIBHOCTIMU, B
TOM YHCJIC 3aJa4ud Hu3 peaanoﬁ KHU3HHU (C HCIIOJIB30BaHHUEM

KaJbKYJIATOPA, IIM(PPOBBIX TEXHOIOTHIA)




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 Hucna 1 BBIYUCICHUS
JlpoOu OOBIKHOBEHHBIE U JIECATHYHBIC, IEPEX0] OT OJHOU (OPMBI 3aIHUCH
1.1 apobeit k apyroil. IloHsATHE palMOHANIBHOTO YHCIa, 3alUCh, CPAaBHEHHE,
YHOPSA0OYMBAHUE PALIMOHATIBHBIX YUCEI
1 Apudmernueckue AeCTBUS ¢ pallMOHATIBHBIMU YUCIaMu. Pemenue 3a1a4 u3
. peanbHOM MPaKTUKK Ha YacTH, Ha IpoOu
13 Crenenb C HaTypaJbHBIM I[OKa3aTeJeM: ONIpeJesieHHe, MpeodpazoBaHuE
' BBIPQKECHUI Ha OCHOBE OMpPEIEJICHHUs, 3aUCh OOJBIIUX YHCEl
14 [IpoueHTsl, 3amuch MPOLUEHTOB B BUAE ApOOH U poOU B BUIE MPOLIEHTOB.
' Tpu ocHOBHBIE 32124y Ha IPOLIEHTHI, PEIICHUE 3a7a4 U3 PEAIbHOM MPAKTUKU
Ls [IpumeHeHne MpPU3HAKOB JAEIUMOCTH, pa3JIOKEHHE Ha MHOXHUTEIU
' HaTypaJIbHBIX YHCEI
L6 PeanbHple  3aBMCMMOCTH, B TOM 4Hcle mpsMas u  oOparHas
' IIPONOPLUOHAIBHOCTH
2 AnreOpanyeckue BhIpaKeHUS
Y [IepeMeHHBIE, YNCI0BOE 3HAUYCHHE BBIPAKEHUS C IEPEMEHHOM. JlonmycTMBIE
' 3HAYEHUS IEPEMEHHBIX
29 [IpencraBneHne 3aBUCUMOCTH MEXJYy BEJIWYMHAMH B BHJE (HOPMYIIBL.
' Beruncnenus o popmynam
23 [IpeoOpa3oBanue OYKBEHHBIX BBIPAXCHHUH, TOXKIAECTBEHHO paBHbIC
' BbIpa)KEHUS
2.4 CBolicTBa CTENEHU C HATYpaJIbHbIM [1OKA3aTEIEM
5 s OpHowneHnbl 1 MHOrOWIeHbl. CTeneHb MHOTOWwIeHa. CrokeHue, BBIYUTaHUEe,
. YMHOKE€HUE MHOTOUYJICHOB
@opMyJbl COKPAIIEHHOTO YMHOMKEHUS: KBaJpaT CyMMBl W KBaJpaT
2.6 pazHoctu. dopmyna pasHocTH KBaapaToB. PasioxeHue MHOTOUYJICHOB Ha
MHOKUTENH




3 YpaBHeHust
31 VYpaBHEeHHE, KOpEHb YypaBHEHHs, INpaBwia MpeoOpa3oBaHUs ypaBHEHUS,
' PaBHOCUIILBHOCTb YPaBHEHUH
3.9 JIuHeliHOE ypaBHEHHE C OJHOM NEPEMEHHOW, YUCJIO KOPHEH JIMHEWHOIO
' YPaBHEHUs, PELICHUE JIMHEWHBIX YPAaBHEHUU
13 CocraBieHne ypaBHEHHUH TI0 yCIIOBUIO 33aui. PerieHre TeKCTOBBIX 3a1a4 ¢
. MOMOILIbIO YPaBHEHUI
34 JIuHeliHOe ypaBHEHUE C IByMs IEPEMEHHBIMU U €To rpaduk
Cucrema nByX JIMHEHHBIX YPaBHCHHMM C JByMs TepeMEHHBIMH. PemieHue
3.5 CUCTEM ypaBHEHUH cIOCOOOM IMOACTaHOBKU. [IpuMepsl perieHust TEKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHHUU
4 Koopaunats! u rpaduku. OyHkuun
4.1 KoopaunaTa Touku Ha npsiMoi
42 Uucnosble MpoMexXyTKH. PaccTosiHue MeXly IByMsI TOUKaMU KOOPAMHATHOMN
. MpAMOM
43 [IpssiMmoyronpHas cuctema koopauHaT, ocu Ox u Oy. AGcuucca U oparHATa
' TOYKHM Ha KOOPJMHATHOM TJIOCKOCTH
44 [Tpumeps! rpadukoB, 3agaHHBIX Gopmynamu. UrteHue rpadukoB peansbHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue pyunkuun. I'papux Gpynkumu. CorcTBa QyHKIHIA
4.6 Jluneiinas ¢pynkuus, e€ rpadguk. ['paduk pynkuuu y = [X|
47 I'paduueckoe penieHre NTHHEHHBIX YpaBHEHWH M CHUCTEM JIMHEHWHBIX
. ypaBHEHUI
8 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHUSA
1 UYucna v BBIYUCICHUS
. KBanpatHsiit kopeHbp u3 uyucia. IloHatue o0 uppanyoHadbHOM YHCIIE.
' JecsaTuunble npuoOInKEHNsI UPPALIMOHAIBHBIX YHCET
CpoiicTBa apupMeTHYECKHX KBAJPATHBIX KOPHEH M WX NpPUMEHEHHE K
1.2 peoOpa30BaHUIO YHUCIIOBBIX BBIPKECHUI u BBIYUCIICHUSIM.
JleficTBUTENIbHBIE YUCIIA




1.3 CrerneHb ¢ 1eTbIM TIOKa3atesieM U e€ cBoiicTBa. CTaHmapTHas 3aliCh YHUCIIa
2 Anrebpandeckre BBIPAKCHHS
51 KBagparuslii TpEXwieH, pasiloKEHHE KBaApaTHOIO TPEXWIEHAa Ha
' MHOKUTENH
2.2 Anrebpaunueckas 1poos. OCHOBHOE CBOMCTBO airedpandeckoit 1podu
2.3 CrnosxeHue, BBIYMTaHUE, YMHOXKEHUE, IeTIeHUE anreOpandeckux apooei
2.4 PanmonansHbIe BRIpaXXEHUS U UX MPE0Opa30BaHUe
3 VYpaBHEHHsI 1 HEpAaBEHCTBA
31 KBanpatHoe ypaBHeHHMe, ¢opMmylia KOpPHEH KBaJpaTHOrO YypaBHEHUS.
' Teopema Buera
3.2 Pemenve ypaBHeHuUl, CBOAAIIMXCA K JIMHEWHBIM U KBaJAPATHBIM
33 [Tpocreiime ApoOHO-palOHATIBHBIE YPAaBHEHHS
I'padnueckas MHTEpHIpeTalUs YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU M CUCTEM
34 JIMHEWHBIX YPABHEHUM C ABYMs MEpeMEHHBbIMU. [IpuMepbl peleHus: cuctemMm
HEJIMHEHHBIX YpaBHEHUH C IBYMsl I€PEMEHHBIMU
3.5 Pemennie TeKCTOBBIX 3a7ja4 aIredpanyeckuM crocodoom
3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HO ITEpEMEHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeitHbIe HEpaBEHCTBA C OJJHOM MTEPEMEHHOM
3.10 CucTeMbl TMHEWHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM
4 OYyHKIMHT
il [Tonstue ¢Qynkuun. OOMacTh oONpeaeneHUus] M MHOXKECTBO 3HAYEHUI
. ¢ysakuuu. CriocoOsI 3aaHus QyHKIUN
4.2 I'padux ¢pynkuuu. Yrenue cBoicTB GyHKIMU 1O €€ rpaduky
4.3 [Tpumeps! rpadukoB GyHKLUH, OTpaKAIOLINX pealbHbIe MPOIECCHI
44 @OyHKIMM, ONHUCHIBAIOIIME MPSAMYI0 U OOpaTHYIO MNPONOPLUOHAIbHBIE
' 3aBUCUMOCTH, UX Irpaduku
4.5 OyHKIMH Y =X, y = X7
4.6 Oynkmum y = [x, y = |x|
4.7 I'paduueckoe penieHre ypaBHEHUH U CUCTEM YpaBHEHUH

9 KVIIACC




Kon

IIpoBepsieMblii JJ1eMEHT COAEPKAHMS

1 Yucna v BIYUCICHUS
. ParonaneHble YMcna, WppanyoOHANbHBIE YHCIA, KOHEYHBIE M OECKOHEUHBIC
. JECATUYHBIE IPOOH
MHOXeCTBO ~ IEUCTBUTEIBHBIX  YHCEN, JCUCTBUTENBHBIE 4YHMCIA  KaK
1 OecKOHEeUHbIe JAecATUYHBIE ApoOu. B3auMMHO O0JHO3HAYHOE COOTBETCTBUE
' MEXIy MHOYKECTBOM JEHCTBUTEIBHBIX YHUCEI M KOOPAMHATHOM IPSMOMU.
CpaBHEHME AEHUCTBUTEIBHBIX YHCEIT
1.3 ApudmeTnaeckue ASHCTBUS C JCHCTBUTEIBHBIMH YHCIAMU
W3mepenus, npubinxeHusi, oeHKU. Pa3Mepbl 00bEKTOB OKPYIKaIOLIEro MUpa,
14 JUIMTEILHOCTh IPOLECCOB B OKpy»KarouiemM mupe. [IpubnnmxéHHoe 3HaueHHe
' BEJIMYMHBI, TOYHOCTH NpuOIIkeHust. Okpyrienue uncen. [Ipukuaka u oeHka
pE3yJIbTaTOB BHIYMCIECHUI
2 VYpaBHEHUS U HEpaBEHCTBA
2.1 YpaBHEHU C OJHOU IEPEMEHHON
2.2 JIuneitnoe ypaBHeHue. Pemenue ypaBHeHUH, CBOJAIIUXCS K TUHEUHBIM
2.3 KBagpatHoe ypaBHeHue. Penienre ypaBHeHNH, CBOAAIIMXCS K KBaJIPAaTHBIM
24 bukBanpatHoe ypaBHeHue. [IpuMepsl pelieHus ypaBHEHHH TpPETbed U
' YETBEPTOU CTEIEHEN Pa3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemienne npoOGHO-paiMOHAIBHBIX YpaBHEHHH
2.6 CucreMsl ypaBHEHUH
2.7 YpaBHEHHE ¢ IBYMs IIEPEMEHHBIMU U €0 Tpaduk
2.8 Pemnienue cuctem AByX JTMHEHMHBIX YpaBHEHUH C IBYMsI IEPEMEHHBIMU
0 Pemienue cuctem AByX ypaBHEHHMi, OTHO U3 KOTOPBIX JIMHEMHOE, a APyroe —
' BTOPOM CTEIIEHH
2.10 I'padmueckas uHTEpHIpPETALINS CHCTEMBI YPAaBHEHUH C IBYMS IEPEMEHHBIMH
2.11 Pemenne TeKCTOBBIX 33724 aNreOpandecKuM crocoooM
2.12 YuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenue nuHeHBIX HEPABEHCTB C OJXTHOU IIEPEMEHHOM
2.14 Pemienue cuctem JTMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM
2.15 KBagpatHble HEpaBEeHCTBa




['padudeckass uHTEpIpEeTAIIUsi HEPABEHCTB U CHCTEM HEPABEHCTB C JIBYMS

2.16
NEePEMEHHBIMU

3 OyHKIMU

31 Ksanpartnunas ¢ysnkums, e€ rpadpuk u cpoiictBa. [lapabGona, KOOpIUHATHI
' BEPIINHBI TapaboJibl, 0Cb CAMMETPUHU TTapadoIIbI

3.2 I'paduku pynkuuit y=kx, y=kx+b 1 ux cBoiicTBa

33 I'paduku bynkmmit y=~k/x, y = x> 1 ux cBOMCTBa

34 I'paduku pyHKuUMi , U KX CBONCTBA
4 UucnoBsle MOCAEI0BATEIbHOCTH

il OmnpeneneHrie U COCOOBI 3aJJaHHUS YMCIIOBBIX TIOCIEI0BATEIBHOCTEH. 3aqaHne
' MOCIIEI0BATEILHOCTH PEKYPPEHTHOM (opMysiol U GopMyIIoi #-TO diieHa

42 Apudmernueckas mnporpeccuss. PopMmynbl n-ro 4jeHa apUMeTHUECKOM
' IIPOIPECCUU, CYMMBI IIEPBBIX /1 YWICHOB

43 ['eomerpuueckass mnporpeccud. @PopMyisbl #-ro 4jaeHa TI'€OMETPUUYECKOHN
' IIPOrPECCUU, CYMMBI IIEPBBIX /1 YWICHOB

44 N300paxeHne ujaeHOB apu(pMETHUYECKOM U TEOMETPUYECKOM mporpeccuii
' TOYKAMU Ha KOOPAUHATHOW TUIOCKOCTH. JINHENHBIN U SKCIIOHEHIIUATIbHBINA POCT

4.5 Cro’KHBIE TPOLIEHTHI




INPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHMUS K
PE3YVJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
MNPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kox
NpoBePsAEMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHUS K NIPeIMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHON 00pa30BaTe/IbHON NMPOrPaMMbl OCHOBHOIO
o0mero oopazoBanus Ha ocHope PI'OC

YMeHue onepupoBaTh MNOHSATUSIMM: MHOXECTBO, IOJMHOKECTBO,
ornepanuy HajJ MHOKECTBAMHU; YMEHHUE ONEpHUPOBATH MOHATUSAMU:
rpad, cBs3HBIN rpad, 1epeBo, LUKI, MPUMEHITh UX MPU PEHICHUU
3a1a4; YMEHHME HCIHOIb30BAaTh TIpaUuecKkoe IMpPeACTaBICHUE
MHOJKECTB JUIsl ONHCAHUS PEAJbHBIX IPOLIECCOB U SIBICHUH, IIPU

peUICHNHU 3a4a4 U3 APYIrux y‘-Ie6HBIX mpeaMETOB

YMeHue onepupoBaTh NOHIATUSIMHU: ONPEIeICHNEe, aKCHOMa, TEOpeMa,
JIOKA3aTeNbCTBO; YMEHHE pacro3HaBaTh WCTUHHBIE U JIOKHBIC
BBICKA3bIBAHUS, MPHUBOJUTH MPUMEPHl M KOHTPIPHUMEPHI, CTPOUTH

BbICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBaHHI

YMeHue onepupoBaTh MOHATHAMU: HATYPAIbHOE YHCIIO, TTPOCTOE U
COCTaBHOE 4YHUCJIO, JEIMMOCTh HATYPAJIbHBIX YHCEN, MPU3HAKU
JNETUMOCTH, LI€JI0€ YKCII0, MOAYJb YKCIia, OOBIKHOBEHHAS! IPOOh U
JecAaTuYHas ApoOb, CTAaHIAPTHBIM BUJI YKCIIA, PAIIMOHATIBHOE YUCITIO,
UppalMOHAIbHOE YHCIIO, apU(PMETUYECKHI KBaJpaTHBIM KOPEHD;
YMEHUE BBINOJHATH JEHCTBUS C 4YHMCIAMHM, CpaBHUBATb U
YHOPSIOYMBATh YHUCJIA, MPEACTABIATh YHUCIA HAa KOOPAMHATHOU
NpsIMOM, OKPYIJIATh YHUCJA; YMEHHE JIeJaTh MPUKHUIKY M OLEHKY

pe3yjibTaTta BBIYHCIICHUIN

YMeHue oneprupoBaTh MOHATUSMU: CTENIEHb C LEIBIM MOKA3aTelIeM,
apugMeTHUeCKUl KBaJpaTHbI KOPEHb, MHOTOUJICH, alre0panyeckas
Ipo0b, TOXIIECTBO; 3HAKOMCTBO C KOPHEM HAaTypajbHOW CTEHEeHH
OoJbIlle €IUWHUIBI;, YMEHHE BBIIIOJHATH pacué€rel Mo Gopmyiam,
npeoOpa3oBaHus LEJbIX, JAPOOHO-PALIMOHAIBHBIX BBIPAXKEHUN U
BBIPAXXEHHUM C KOPHIMH, pPa3jIoKEHUE MHOTOWIEHA Ha MHOXHTEIH, B
TOM 4YHCIIE C HCIOJIb30BaHUEM (OpMyn pa3sHOCTH KBaApaToB M

KBaJpaTa CyMMBI U pa3HOCTH




YMmeHue onepupoBaTh MOHITUSMU: YACIOBOE PABEHCTBO, YPABHEHUE
C OJHOW MNEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MEPEMEHHOM; YMEHUE pEelIaTh JIMHEWHbBIE U KBAIPATHBIE YPAaBHEHUS,
JIPOOHO-pAIIMOHATBHBIC YPABHEHUSI C OJHOM MEPEMEHHOM, CHCTEMBI
JIBYX JINHEHHBIX YPaBHEHHI, TUHEWHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJ[paTHbIE W JIPOOHO-pAllMOHAIBHBIE HEPAaBEHCTBA C OJHOM
MIEPEMEHHOM, B TOM YHUCJIE IPU PELIEHUH 33/1a4 U3 APYTUX IIPEAMETOB
M TPAKTHYECKUX 3a7ay; YMEHHUE HCMOJIb30BaTh KOOPAWHATHYIO
OPSIMYI0O U KOOPAMHATHYIO TUIOCKOCTh IS M300pa)KEHUS pEeIIeHHM

YPaBHEHHUI, HEPABEHCTB U CUCTEM

YMeHHe oneprupoBaTh MOHATUSAME: QYHKIUS, TpaduK QyHKIIUA, HYITH
(GYHKINW,  TPOMEXKYTKH  3HAKONOCTOSIHCTBA,  MPOMEXYTKH
BO3pacTaHus, yObIBaHWs, HaWOOJbIlee W HAaWMEHbIIEe 3HAUCHHUS
byHKINY; yMEHHE ONEpPHPOBATh  TOHSATHIMH: npsiMast
POTIOPIUOHATIBLHOCTb, IMHEHHAsT PYHKIUS, KBaApaTUIHAS (PYHKIIHS,
oOpaTHass MPONMOPLIMOHATIBLHOCTH, Mapabosa, rumepdosia; yMEHHe
ctpouth rpaduku  (GYHKUMH, UCHONB30BaTh rpaduku 7
OTpe/ieIeHUs] CBOMCTB INPOLIECCOB M 3aBUCUMOCTEH, JIs pelICHHs
3a/la4 U3 JIPYTUx y4eOHBIX MPEIMETOB U PEaTbHOM >KU3HU; YMEHUE

BBIpAXKaTb (I)OpMYJ'IaMI/I 3aBUCUMOCTH MCIKAY BCIIMUYNHAMU

Ymenue OTepupoOBaTh MOHSITUSIMH: MOCIE0BATEIbHOCTH,
apupmeTHueckas W T€OMETpUYecKas IMpPOrPEecCUu; yMEHHE
MCIIOJIb30BaTh CBOWMCTBA MOCIEA0BATENbHOCTEHN, HOPMYIIBI CYMMBI U
o01iero wieHa Mpy penIeHUH 3a7a4d, B TOM YHUCIE 3a7a4d U3 IPyTrux

y4eOHBIX IPEIMETOB U PEaIbHOM KU3ZHU

YMeHue pemath 3a7jauM pa3HbIX THUIOB (B TOM YHCII€ Ha MPOLIEHTHI,
JOJM W 4YacTd, JIBW)KEHHE, padoTy, IEHy TOBAapOB M CTOMMOCTh
MOKYTIOK M YCJIYT, HAJIOTH, 3a/1a4 U3 00JIaCTH yIpaBIEHUS JINIHBIMU
U CeMEHHbIMM (HUHAHCAMH); YMEHHE COCTaBISATh BBIPAKEHUS,
YpPaBHEHUsI, HEPAaBEHCTBA U CHUCTEMBI [0 YCJIOBHIO 3ajadyH,
HCCIIEI0BaTh MOJTYYEHHOE PEIICHUE U OLIEHUBATh MTPABIONO000HOCTD

MMOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh MOHATUAMU: GUTYpA, TOUKA, OTPE30K, MpsAMas,
Iy, JIOMaHasl, yroi, MHOTOYTOJIbHHUK, TPEYTOIHHUK,

PaBHOOEIPECHHBIN u PaBHOCTOPOHHMI TPEYTroJIbHUKH,




NPSIMOYTOJIbHBIN TPEYrOJbHUK, MEJHaHa, OUCCEeKTpHca U BbBICOTA
TPEYTOJIbHUKA,  YETBIPEXYTONBHHUK,  IapajuiesiorpaMM,  poMmo,
IpPSMOYTOJIBHUK,  KBajgpaT, Tpamenus; OKPYXHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypamu;
YMEHHE pelaTh 3a/1a4d, B TOM YHCJIE U3 MOBCEAHEBHOM XU3HH, HA
HAaXOK/JICHUE N'€OMETPUUECKUX BEIUYUH C IPUMEHEHUEM U3Y4YEHHBIX

CBOMCTB GUryp u pakroB

10

YMeHue omnepupoBaTh MOHATUAMHU: PaBEHCTBO (UIYp, PABEHCTBO
TPEYTOJIbHUKOB; MapajljelIbHOCTh U NEePHEHAUKYISIPHOCTh NPSMBIX,
yrojl MEXIy MpsMbIMH, NEPIEeHAUKYISp, HAKIOHHAs, NPOEKLHUs,
nogobue  ¢uryp, THOAOOHBIE  TPEYrOJbHUKH,  CUMMETPHS
OTHOCHUTEIJIBHO TOYKH M NPSIMO; YMEHHE paclo3HaBaTh PAaBEHCTBO,
CUMMETpUIO M mojxobue  Quryp,  NapajiebHOCTh U

NEPNEHAUKYISIPHOCTD MIPSAMBIX B OKPYKAIOLIEM MUPE

11

YMeHue omnepupoBaTh MOHATHSAMH: JJUHA, PACCTOSIHUE, YTOJ
(BeJIMYMHA YIJIa, CHHYC U KOCHHYC yIJla TpeyroJibHHMKa), IJIOLA/b;
YMEHHUE OLICHUBAThH Pa3MephI IIPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHHE NPUMEHATh (GOPMYJIBI TMEepUMETpa U IUIOMIAIH
MHOI'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH M IUIOIIAAM Kpyra, oobema
IPSIMOYTOJIBHOTO MapajuleenuIea; yMEHUE IPUMEHATh IPU3HAKU
paBeHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUroHOMETpUYECKHE COOTHOUICHUS IS

BBIYMCIICHUS] JJIMH, PACCTOSIHUM, TJIOIIAAeH

12

YMenune wu3o0Opaxarb Iulockue GUrypsl M HUX KoMOWHanuw,
IPOCTPAHCTBEHHbIE (UIYpPBl OT PYKH, C IOMOIIBI0 YEPTEKHBIX
UHCTPYMEHTOB M D3JIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIIU

CUMBOJIbHOMY OITMCAHUTIO

13

YMeHue OIICpHUPOBATH INOHATUAMU: MPAMOYIrOJibHad CHUCTCMaA
KOOpAWHAT, KOOpAWHATBI TOYKH, BCKTOP, CyYMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpPAa Ha YHCJIO, CKaJIAPHOC IIPOU3BCACHUC
BCKTOPOB; YMCHUC HCIIOJIb30BAaTh BCKTOPbI W KOOPAWHATBI JJIA
MMPEACTABJICHUA NJAaHHBIX W PCHICHUA 3a/la4, B TOM YHCJIC U3 APYIUX

y4eOHBIX PEIMETOB U PeabHOM KUZHU

14

YMeHue omnepupoBaTh TMOHSATUSMU: CTOJIOMKOBBIE M KPYrOBBIE

JarpaMMmbl, TaOJMIBI, CpeaHee apuMeTHYecKoe, MeauaHa,




HauOoJIbIllee U HaMEHbIIIee 3HAUeHMsI, pa3Max YHCIOBOro Habopa;
YyMEHHE U3BJEKaTh, WHTEPIPETUPOBaTh M  NpPeoOpa3oBbIBAThH
uHbOpMalMIO, TPEICTaBICHHYI0 B TaOiauIlax M Ha Juarpammax,
OTPaKAIOIIYI0 CBOWCTBA M XapaKTEPUCTUKU PEAIbHBIX IPOLECCOB U
ABJICHUM; yMEHHE paclo3HaBaTh W3MEHUMBBIE BEJIUYUHBI B

OKpYXKaIoIIeM MHpPE

15

YMeHue onepupoBaTh MOHATHAMM: CIyYalHBIA ONBIT (CiydyailHbIHI
AKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (dJIEMEHTApPHBIA HCXOJ)
CIIy4ailHOro OIbITa, CIy4yailHOe COOBITHE, BEPOSTHOCTH COOBITHUS;
yMEHHE HAaXOAWUTh BEPOSTHOCTH CIy4YaWHBIX COOBITHI B OIBITaX C
PaBHOBO3MOXHBIMU 3JI€MEHTAPHBIMU COOBITHSIMU; YMEHHE pellaTh
3aJla4yd METOJOM OPraHMW30BaHHOTO Iepedopa U C HCIOJIb30BAHUEM
IpaBWJia YMHOKEHUS; YMEHUE OLEHUBATh BEPOSATHOCTH PEATIBHBIX
COOBITUH U SIBIEHUH, IOHUMATh POJIb MPAKTUUECKH JTOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITUH B OKpPYXAIOIIEM MHpPE M B JKU3HU;
3HAKOMCTBO C TOHSATHEM HE3aBUCHMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €r0 POJBIO B MaCCOBBIX SABJICHUAX

16

YMeHue BbIOMpaTh MOAXOASIIMNA W3YYEHHBIH METOJ AJ PEIICHUS
3a/lau¥, TPUBOJUTH MPUMEPHl MaTEMAaTHYECKHX 3aKOHOMEpPHOCTEH B
MPUPOJE U KU3HH, PACIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTHKU
B HCKYCCTBE, OIMCHIBATH OTJENIbHBIC BBIIAIONIMECS PE3YJIbTAThI,
MOJTyYeHHBIE B XOJI€ Pa3BUTUS MATEMAaTHKU KaK HAyKH, MPUBOJUTH
OpUMEphl  MaTeMaTHYEeCKHMX OTKPBITHM M HUX  aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




HEPEYEHD DJIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA OI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

1 Uucna v BBIYUCIEHUS

1.1 Hatypanbhble u nensle yncina. [Ipu3Haku 1eIMMOCTH ENbIX YHCEN

5 OOBbIKHOBEHHBIE W JI€CATHUYHBIE  ApoOM, TPOLEHTH, OECKOHEYHbIE
' TepUONIECKUE POOH

13 Pannonanehpie uncna. Apudmernyeckue omepandd € palUdOHAIBHBIMU
. yHclIaMu

4 JleiicTBuTenpHble yucia. Apu(MeTHUYECKHE ONEepaluu ¢ JEeHCTBUTEIbHBIMU
' YUCIaMHU

s [MpubnmxEHHBIE BBIYMCICHHS, TPABWIA OKPYTJICHUS, MPHUKHIKA M OICHKa
. pe3yJyibTaTa BBIYMCIECHUN

2 AnreGpanueckue BbIPaKCHHUS

2.1 BbykBeHHbIE BbIpakeHUs (BBIPAKEHUS C IEPEMEHHBIMHU )

55 Crenenp c nenslM IokasarenaeM. CTeleHb C palUOHAJIbHBIM IIOKAa3aTEJIEM.
. CaoiicTBa cTeneHu

2.3 MHorouneHsl

24 Anrebpanueckas ApoOb

5 s Apudmernueckuii  KopeHb  HaTypainbHOM  cremeHu.  [leiictBus ¢
. apu(MeTHYECKUMH KOPHIMHU HaTypajbHOM CTeNeHn
3 VYpaBHEHHS U HEPABEHCTBA

31 ensie u npoOHO-panoHanIbHBIE ypaBHEHUs. CHUCTEMBI U COBOKYITHOCTH
. ypaBHEHUH

35 Hensle u apoOHO-panmoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTH
. HEpaBEHCTB

33 Pemenne TekcTOBBIX 3a51a4
4 YuciioBble OCIIEI0BATEIbHOCTH

4.1 IlocieqoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS IOCIEN0BATEILHOCTEN




ApudmeTrnueckass M TreoMeTpuyeckas mporpeccur. Dopmyna  CIOKHBIX

4.2
MIPOLIEHTOB
5 DyHKIUU
OyHkusa, crnocodsl 3amanus  GyHkmuu. [paduk  dyHkuuu. OO6IacTh
orpezesieHus: U MHOKecTBO 3HaueHul pyHkuun. Hynm pynkuun. [pomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMeXyTKHM MOHOTOHHOCTH (PYHKUIMH. MaKCUMyMBbl U
MUHUMYMBI (pyHKIMH. HaumOosbliee 1 HauMeHbllee 3HaueHHE (PYHKIUH Ha
POMEKYTKE
6 Koopaunatel Ha mpsiMOM U TIJIOCKOCTH
6.1 KoopaunaTthHas npsimas
6.2 JlexapTOBbI KOOPIMHATHI HA TUNIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckre GuUrypsl ¥ UX CBOHCTBA
7.2 TpeyronapHuK
7.3 MHOroyrojabHUKH
7.4 OKpyY>KHOCTb U KpYyT
7.5 N3mepenne reoMeTpu4eCcKuxX BEIUYUH
7.6 BekTophbl Ha TIII0CKOCTH
8 BeposTHOCT U cTaTUCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepostHocTh
8.3 Kombunartopuka
8.4 MHoxecTBa
8.5 I'padmwr




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* MaTtemartuka. Anredpa: 8-if kiacc: 6a30BbIi ypOBEHb: yUeOHUK; 16-¢ u3nanue,
nepepadboranHoe MaxkaperueB FO.H., Munmarok H.I'., Hemkos K.W. u ap.; nox
penakuuei TensikoBckoro C.A. AxunonepHoe o6iiectBo «M31aTenbcTBo

«IIpocBemieHne»

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA
YMK Anreopa 7-9 kin. aBt.Mopakosuu A.I'. u 1p uza. « MaeMo3rHa

HNunaktudeckue Mmatepuana Anredpa 7-9 aBt. Mepansk u ap. 3. « Benra-

rpad»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmuorexa [{OK, PO, MO, ®okchopna, AKnace, Yuu.py
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