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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIS€TCS OJHMM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOILEro
oOpa3oBaHMs: OHA 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
IPOJIOJDKEHHUS 00pa30BaHMs M B TIOBCEAHEBHOM kM3HU. PazButue y oOyyaromumxcs
HAYYHBIX TPEACTABICHUA O TMPOMCXOXKACHUU U CYIIHOCTH anreOpanyecKux
a0cTpakuuii, cioco0e OTpaskeHUs] MaTeMaTHUECKON HayKOU SIBIEHUI U MPOIECCOB
B MpUPOJEC W OOIECTBE, PO MaTEMaTHYECKOTO MOJCIUPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ KauecCTB MBIIIJICHNs, HEOOXOIUMBIX Ul a/IaliTallud B COBPEMEHHOM ITU(PPOBOM
obmectBe. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMsS HaOII0/aTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBAaTH CBOW JCHCTBHSI M BBIBOBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00eCcreunBaeT pa3BUTHE
JOTHYECKOI0 MBIIUIEHUS] OO0YyYarolMXCsA: OHM HCHOJB3YIOT JACIyKTUBHBIE U
UHAYKTUBHBIE PACCYXJIEHUs, 0000LIEHNE U KOHKPETU3ALNI0, a0CTparupoBaHue u
anajgoruto. OOyueHwe  aireOpe  MOpeANnojaraeT  3HAUYUTEIBHBIA  00BEM
CaMOCTOSITENIFHOM  JICATEIBHOCTH  OOYYarOMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

B crpykrype mnporpammbl ydueOHOro kypca «Anredpa» sl OCHOBHOI'O
o01iero 00pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANYECKUE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandeckie BBIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoJep)KaTeIbHO-METOIUIECKIX
JVHUH pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOJCHCTBYS C
IpyrMMHM €ro JHHMAMH. B Xone wu3yueHuss ydeOHOro Kypca 0O0ydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B TMporpaMMy y4eOHOTO Kypca «Ajiredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOro 0Opa3oBaHUS U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJIbHOTO  MaTemaruueckoro ss3pika. CopaepkaTenpHOW U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «AJredpa» SBISIETCS €ro
VHTETPUPOBAHHBINA XapaKkTep.

Conmepxxanne nuHMM «Yuclia W BBIYMCICHUS» CIYKUT OCHOBOW JJIs
JaNbHENUIIero U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aIrOpUTMaMHu, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHOM
KU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHUIo.

Copeprkanue qByX anreOpandecKux JIMHUM — « AJIreOpanyecKkue BhIPaXeHUs
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y 0OYYAIOIIUXCS
MaTEeMaTHYeCKOro amnmapara, HeoOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palMOHANBHBIX BhIpaXKEHUM. AJredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTUKH Kak
A3bIKa JJI1 TOCTPOEHUS MATEMATHYECKUX MOJEIEH, ONMUCAaHHUS MPOLIECCOB U
ABJICHMA peanpHOro Mupa. B 3agaunm oOydeHus ainreOpe BXOIAT TaKxKe
JaNbHEWIee pa3BUTUE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YACTHOCTH, JJIi OCBOCHHMS Kypca HH(GOPMAaTUKU, M OBJIAJICHUE HaBbIKaMU
JNEeAyKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBaHne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUSI, CIOCOOHOCTEN K MATEMaTHYECKOMY TBOPYECTBY.

Conepxkanue GyHKIIMOHAIBHO-TpaUUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUIsL OTIMCAHUsS M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B IPUPOJIE
u odmectBe. M3yueHne marepuana crnocoOCTBYeT pPa3BUTHIO Yy OOy4aroluxcs
YMEHUS UCTIOIb30BATh PA3JIMYHBIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (opMUpOBaHHE
MPEACTABICHUM O POJIK MATEMATHUKHU B PA3BUTUN LIMBUIU3ALNU U KYJIbTYPBHI.

CornacHo yueOHOMY IIaHy B 7-9 kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COJCpPKaHUS:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKhe BBIPAXKEHUS», «YPAaBHEHHS U
HEpaBEHCTBA», « DyHKIIMM.

Ha uzydenue yuebHoro kypca «Anrebpa» orsoautcs 306 gacos: B 7 Kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B HefieINI0).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BBIYMCICHUA

JlpoObu OOBIKHOBEHHBIE M JE€CATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k gpyroil. IloHsiTMEe palnMOHANBHOTO 4YHUCJA, 3alucCh, CpaBHEHHE,
yIOPSIOYMBAHUE  PALMOHAIBHBIX uuceln. Apudmerndeckue JEHCTBUS €
palMOHAJIBHBIMA YKCIIaMU. Pemenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM II0Ka3aTeJEM: OINpEeNIeHue, IpeoOpa3oBaHue
BBIPKEHHUI HA OCHOBE ONPENENEHUs, 3auCh O0NbIINX yncen. [IpouenTsl, 3anuch
IIPOLIEHTOB B BUJE IpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jlayd Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEaIbHON IIPAKTUKHU.

IIpuMeHeHne NPU3HAKOB  ACIMMOCTH, PAa3jIOKEHHME HAa  MHOMXKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TpsimMas ©W  oOparHas
IPONIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPpAKEHUSA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlomycTUMBIE
3Ha4YEeHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BHJIE
bopmynbl. Beraucienus no ¢popmynam. [IlpeodpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO pAaBHbIE BBIPAXEHHUS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
IIPOM3BENICHUH, PaBUIa PACKPBITUS CKOOOK U MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBOliCTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

Opnowiensl 1 MHOTOWIEHBI. CTteneHp MHOrowieHa. CiioKeHue, BBIYUTAHMUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMBl M KBaapar pasHocTH. Popmyna pa3HOCTH KBaaparoB. Pasnoxenue
MHOI'OYJICHOB Ha MHOKHTEJIHN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHEeHUE, KOpPEHb YpaBHEHHUA, IpaBWia MpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CocCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7jauu. Pelenne TeKCTOBBIX 3a/1ad ¢ TOMOIIbIO YPaBHEHUM.

JIuneliHoe ypaBHEHUE C IByMsl IEpEeMEHHbIMU U ero rpaduk. Cucrtema AByX
JMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMHU. PemieHune cucrem ypaBHEHUU
cnocoboM MoAcTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/lad C IOMOIIBIO
CUCTEM YPaBHECHUM.

DyHKUIMHA



Koopaunara Touku Ha npssMou. UncnoBsle TPOMEXYTKU. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucremMa koopauHaT, ocu Ox u Oy. AGciucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peanbHbix 3aBucumoctedl. [lonstue ¢ynkuuu. ['paduk
¢bynkun. CpoiictBa Qpynkuwmii. Jluneitnas gynkuus, e€ rpaduk. ['padux dpynkimm
y = [x|. 'padudeckoe perieHue JIUHEHHBIX ypaBHEHUM M CHUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yuciaa v BBIYMCICHUA

KBagparHbeiii kopeHb u3 uwucia. [loHsTHE 00 HppalMOHAIBHOM YHCIIE.
Hecatuunbie TpUOIMKEHUST UPPALIMOHABHBIX uKcen. CBoMCTBAa apuMETHIECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHMCJIEHUSM. JIeiICTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1enbIM NoKazaTeneM U e€ cBorictBa. CTaHIapTHAS 3alKCh YKCIIA.

AaredpanvyecKue BbIPpAKEHUSA

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJPAaTHOIO TPEXWIEHA Ha
MHOKHUTEIIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJCHUE alreOpandeckux ApoOeH.
PanmonanbHbIe BRIPKEHUS U UX MpeoOpa3oBaHue.

YpaBHeHMS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Peuienue ypaBHEeHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJIPaTHBIM.
[Ipocreiimme qpoOHO-palMOHAIbHBIE YPABHEHHUS.

['paduyeckas nHTEpHIpeTalvsl YPAaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JMHEWHBIX YpAaBHEHHW C JBYMS IIepeMEHHbIMHU. lIpumepsl pemreHns cucrem
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aareOpanvdeckuM CrocoOoMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHMIIBHOCTH HEpaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIMHA

[lonarue @ynkuun. OOnacTh ONPEACICHUST W MHOXXECTBO 3HAYCHUM
byukiuu. CiocoOsl 3a1aHus PYHKIIHIM.

I'padpux ¢ynkuuu. Yrenune coiicTB ¢yHkuuu no e€ rpaduxy. [Ipumeps
rpadukoB GYHKINMA, OTPAXKAIOIMIUX PEeATbHBIE MPOIECCHI.



OyHKIMKA, ONMUCHIBAOIINAE TMPSMYI0 M OOpaTHYIO MPONOPIIHOHATHHBIE
3aBHCHMOCTH, HX rpaduxi. OyHkun y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pellicHUe YpaBHEHHUH U CHCTEM YPaBHEHUH.

9 KVIACC

Yucaa v BBIYMCICHUA

PanronanbHble yMCla, UppaldOHAIbHBIE YHCIIa, KOHEYHbIE U OECKOHEUHBIE
JecsTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, AICHCTBUTEIbHBIC YUCIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YHCENI U KOOPAUHATHOM MPSMOM.

CpaBHeHME JI€HCTBUTENIBHBIX 4YHCEN, apu(METUUYECKHe JIEHCTBUSA C
JEUCTBUTEILHBIMH YU CIIAMH.

Pa3mepbl OOBEKTOB OKPYXKAIOWIET0 MHPA, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnmxE€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u onieHKa pe3ybTaToB BEIYUCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. Pemenne ypaBHEHUM, CBOASAIIUXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanparHoe ypaBHeHue. [IpumMmepsl pemieHnsi ypaBHEHUN TPETbEN U 4ETBEPTOU
CTEIIEHEW Pa3JI0’KEHUEM HAa MHOXKHUTEIIN.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem aByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JIMHEHHOE, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienrne NMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHoW. PemeHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW TNlepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

DyHKIUU

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoictBa. [lapaboma, KoOpauHATHI
BEPUIMHBI 11apadOoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

I'padukn Gyrxmmit: y =kx, y=kx + b, y=k/x, y=x3, y = Vx, y = [x| , 1 ux
CBOWCTBA.



YucaoBblie MOCI€A0BATEILHOCTH U MIPOTPECCUH

[loHsiTHE YKCITOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIbHOCTH
peKkyppeHTHO popMyoit u hopmysol n-ro dieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. QopMyibl n-TO YieHa
apu(PpMETHIECKON U TeOMETPUUECKON MPOTrpeCCuil, CyMMbI IEPBBIX 71 YJICHOB.

N3o0paxkeHne ujiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTrpecCHid

TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbI€ TPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIuuHOCTHBIE pe3yJabTaTbl OCBOCHUA MpOorpaMMbl ydeOHOro Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYecKoe BOCIIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY H© HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHX
JIOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00SI3aHHOCTEN IrpaklaHWHA U peau3allii ero
mpaB, TMPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUN, MPOILEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXAEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHUKEHUWA HAyKH, OCO3HAHHEM BaKHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESATEIbHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpaBICHHOCTH, OCO3HAHWEM BaXHOCTH MAaTEMAaTHYECKOIO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM JIJISl YCTENMIHON MpodeccruoHaTIbHOM
NESATEILHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYATBHON TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBLHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajay, pEIICHUM, PacCyX ICHHUM, YMEHUIO BUICTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HEHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTAlMEd B JIEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKa, MPUPOJILI U
oOliecTBa, MOHMMAHUEM MAaTEMaTHYECKOW HaykKH Kak cQepbl YelloBeuUeCKOi
JIeATEIIBHOCTH, JTANOB €€ Pa3BUTHUS W 3HAYMMOCTH ISl Pa3BUTHS IIUBWIM3ALINH,
OBJIaJICHUEM SI3BIKOM MaTEMAaTHUKU M MaTeMaTHYECKOU KYJIbTYPOH KaK CPeJICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHpPOBaHHE KYJbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ArONOyYHs:

TOTOBHOCTBIO IIPUMEHATh MaTEMaTHYECKUE 3HAHUS B MHTEPECAaxX CBOETO
30pOBBSl, BEJIEHUS  3J0pOBOro  obOpa3a KU3HM  (300pOBOE  IMMTAHUE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHHEM CBOETO
IIpaBa Ha OIIMOKY U TAKOT'0 K€ IIpaBa JIpyroro YeJI0BeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTalMel Ha IPUMEHEHUE MaTEMaTHYECKUX 3HAHUU U1 PELICHUS 3a1ad
B 00JIACTM COXPAaHHOCTH OKPYKAIOIIEH cpefpl, IUIaHUPOBAHUS IOCTYNKOB M
OLICHKM MX BO3MOXHBIX IIOCIEACTBUM JUIsI OKPYKAIOLIEH CpeIpl, OCO3ZHAHUEM
r7100aJpHOTO XapaKkTepa 3KOJOTHUYECKUX MPo0JieM U MyTel X peleHus;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NPHUPOSHOH
cpeabl:

TOTOBHOCTBIO K JEUCTBUSM B YCJIOBHUSAX HEOINPENECIEHHOCTH, IMOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pE3 NMPAKTUYECKYIO EATENBHOCTh, B TOM YHCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW AESITENBbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOAMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAECH, MOHITHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTb JEPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbBI3OB, TPEOYIOLIUMNA KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMble pEIIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKUA M
HOCEACTBUSL, (POPMHUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIEC YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble 1oruyecKkue 1eMcTBUA:

e BBIBIISITh U XapaKTEPU30BaTh CYLUIECTBEHHbIE MPU3HAKH MAaTEMaTUYECKUX
OOBEKTOB, TMOHATHI, OTHOLICHUM MEXIy MNOHATHAMH, (POPMYIHPOBATH
ONpENENECHUs] TOHATUM, YCTAHABIMBATH CYIIECTBEHHBIH MPHU3HAK
KJaccu(uKalmy, OCHOBAaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOJIMMOIO aHAJIN3a;

e BOCIpPUHUMATH, (opmMyIHpoBaTh U  MpPeoOpPa3OBBIBATH  CYXKIACHUS:
yTBEpJAUTENIbHbIE W OTpULIATEIbHbIE, €IUHUYHBIE, YacTHbIE M 0oOIIue,
YCIIOBHBIE;



BBISIBIIITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX,
npemjlaraTb  KpUTEpUM UL BBIABJICHHMS ~ 3aKOHOMEPHOCTEM M
MIPOTUBOPECUHH;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3bupath 10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKIECHUH (IIPSIMbIE U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOSITENIbHO HECJIOKHBIE J0KAa3aTeNIbCTBA
MaTeMaTUYECKUX (PaKTOB, BBICTpaMBaTh AapryMEHTALMI0, IPUBOAUTH
IpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CIOCO0 pemieHuss y4yeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BapUAaHTOB peEUIeHMs, BBIOMpaTh Haubosiee MNOAXOASIUMNA € YYETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

UCITI0JIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKU MHCTPYMEHT IO3HAHMS,
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUUE, HPOoOIeEMYy,
CaMOCTOSITEJIbHO YCTAHABJIMBAaTh MCKOMOE M JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO MMO3ULUIO, MHEHHUE;

IPOBOJUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEM MaTeMaTU4YecKOro OOBEKTa, 3aBHUCHUMOCTEHl OOBEKTOB
MEXy cOOOiM;

CaMOCTOATENEHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJABI IO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKEe BbIIBUIATH
IPENOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pa6ora ¢ undopmaunmeii:

BBISIBIISAITh HEJOCTATOYHOCTh M H30BITOYHOCTh WH(MOpPMAIUHU, IaHHBIX,
HEOOXOAMMBIX JJIS PEIICHUS 3a1a4H;

BbIOUpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPHPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (OPM MpEICTaBICHHUS;

BbIOMpATh (opMy TMpeACTaBiICHUS HWH(DOpMAMU U WILIIOCTPUPOBATH
peliaemMble 3aJadyd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh WMH(GOPMALUMU MO KPUTEPUSM, MPEUI0KEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



BOCIPUHUMATh H  (OPMYJIHUpPOBaTh CYKIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LEJISIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOUYKY 3pPEHMsI B YCTHBIX U NMHUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
X0y pelIeHus 3a7jaui, KOMMEHTHUPOBATh ITOJTYYEHHBIN pe3ybTarT;

B X0JI¢ 00CY>KJEHH 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYK1a€MOM TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHUs, COIOCTABIATh CBOM CYXJIEHUS C CYXICHUSMHU JIpyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOU popme popMyanpoBaTh pa3HOIIACUs, CBOM BO3PaKECHMUS,;
NPEACTAaBIATh  pPE3yJbTaTbl  pPEIICHHS  3aJa4yd,  SKCIEPUMEHTAa,
UCCIICIOBaHMS,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1ay MPE3eHTAUN U OCOOEHHOCTEN ay TUTOPHH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHIHOM WU
WHIUBUIYAIbHOM pabOThl TpPH pPEIIEHUH YYEOHBIX MaTEeMaTHYECKUX
3ajady;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHON paboThl, pacupelessTb BHABI PadOT, JOroBapUBATHCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOJICH

y4acTBOBaTh B TPyNIOBBIX (opmax paboTsl (00OCyXaeHHs, O0OMEeH
MHEHUSMH, MO3TOBBIE IITYPMBl M JpPYyTu€), BBIIOJHATH CBOKO YaCTh
pa®oTHl U KOOPAUHUPOBATH CBOU JEHCTBUS C IPYTUMH YJI€HAMH KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOEroO BKJIaJa B OOMIMHA MPOAYKT MO KPUTEPUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIBHO COCTAaBJATH IUIAH, AJITOPUTM PELICHUs 3a1a4d (MU €ro
YacTh), BbIOMpATh CIOCOO pEIICHUS C Y4ETOM HMEIOUIUMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATbh U KOPPEKTHUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BIAJCTh CIOCOOAMU  CaMOTNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3ysibTaTa pelieHus MaTeMaTHYECKOH 3a1a4u;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTU ITOCTABIECHHOW LEIIH
U YCIIOBUSIM, OOBSCHSITh MPUYUHBI JOCTHXKEHUS WJIM HEIOCTHIXKEHUS 1IEIIH,
HaxOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy oOyueHuss B 7 kJacce OOYyYaroOIIMIICS TMOJIYYUT CIIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYMCICHUA

BreimonHsaTh, codeTas yCTHbIE M MUCHBMEHHBIE TPUEMBI, apU(PMETHUECKUE
JEUCTBHUS C PAallMOHAIBHBIMU YUCIIAMH.

HaxoauTh 3Ha4eHHsS] UYWCIOBBIX BBIPAKEHUU, MPUMEHSTh Pa3HOOOpa3HbIC
CHO0COOBbI U MPUEMBI BBIUMCICHUS 3HAYEHUM APOOHBIX BBIPAXKEHUMU, COAEpKAILUX
OOBIKHOBEHHBIE U JIECTUUHBIE TPOOH.

[lepexonuTh OT OAHOM (HOPMBI 3aIUCH YUCEN K JApyroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUYHYIO IPOOB).

CpaBHHBaTh U YIOPSI0YMBATH PALIMOHAIBHBIE YNCIA.

OKpyrasTh yucIIa.

BBINONHATS TPUKUIKY U OLEHKY pe3yJIbTaTa BHIYMCICHHM, OLICHKY 3HaYE€HUI
YHUCJIOBBIX BBIPAXKEHUH. BBINOMHATH JEHCTBUSA CO CTENEHSIMHU C HATypPaJbHBIMU
IIOKa3aTeJISIMHU.

[IpuMeHATP  NPU3HAKK  JEJIUMOCTH,  pAa3JIOKEHUE HA  MHOMKUTEIH
HaTypaJbHBIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPUUOHANIBHOCTHIO BEJIMYMH, MPOLIEHTAMH, WHTEPIPETHPOBATH
pe3ynbTaThl peIeHus 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX 0ObEKTOB.

AJsiredOpanvecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHI0 U CHUMBOJIUKY, NMPUMEHSTh
e€ B Ipoliecce OCBOEHUs yUeOHOro MaTepuasa.

Haxoauth 3HaueHHss OyKBEHHBIX BBIPRXKEHUN IPH 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BelnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEACHUEM NTOJIOOHBIX CIAra€MbIX, PACKPBITHEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHA HA MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HA MHOXKUTEIM C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOILIEro MHOXWTENsS, TPYNIUPOBKH  CllaraeMbiXx,
npuMeHeHus: (opMyJ1 COKPAIIEHHOTO YMHOKEHHUS.

[TpumensTs npeoOpa3oBaHKsi MHOTOUJICHOB ISl PELICHUS Pa3IMYHbIX 3ajad
U3 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.



Hcrnonb30BaTh CBOMCTBA CTENEHEW C HATypajJbHBIMU IIOKA3aTEISIMU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHENHBIE ypaBHEHHUS C OJHOM NEPEMEHHON, IPUMEHsSs IpaBUia
nepexoga OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. [IpoBepsTsh, sBiseTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[TonOupare mnpumepsl Map 4YHUCEN, SBIAIOIIMXCS PEIIEHUEM JUHEHHOIro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPIMHATHOW IJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JIBYMsI TNEPEMEHHBIMH, MOJIb3YSACh TIpauKOM, MPUBOJIUTH INPUMEPHI PEIICHUS
YpaBHEHUS.

PemaTe cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUI C IBYMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUN IO YCJIOBHUIO 3aJayd, HWHTEPHPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥l NIOJIy4ECHHBIN Pe3yJIbTar.

DOyHKIUU

N300paxxaTh HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbl, 3aIIUCHIBATh YHCIOBBIE IIPOMEXKYTKH Ha
anre0pandecKoM SI3bIKe.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTH rpadpuky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKUIUU y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUNA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMS, PACCTOSHHUE, LIEHA, KOJWYECTBO, CTOUMOCTD,
MIPOU3BOUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMHU M0 3HAUEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cocod MpeACTaBICHHS W aHalIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMALMIO U3 TPaUKOB pEAbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xonmy oOyuenus B 8 KJjacce 0Oydaromuiics TMOMYYUT CIETYIONTHE
NpEeIMETHbBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcrnonb30BaTh HadaJIbHbIE MPEACTABICHHUS O MHOXKECTBE JIEMCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUS, OKPYTJICHUS U BBIUMCICHUM, N300paxaTh JeHCTBUTEIbHBIC
YHCJIAa TOYKAMH HA KOOPJAWHATHOM MPSAMOM.

[IpumensaTh moOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAUMOCTH KaJIbKYJATOP, BBINOIHATH



npeo0pa3oBaHus BBIPAKCHUM, COJEPKAIMIUX KBAJApPATHBIE KOPHU, WCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITHYHBIX
npo0Oeit u creneneit yucia 10.

Asire0OpanyecKue BbIPpaKeHUs

[IpyuMeHATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COAEPKALUX CTETICHU C LIETbIM MOKa3aTesIeM.

BbITIONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PAIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHUCTBUHN HaJ MHOTOUJICHAMH U alreOpandyecKuMu ApoOsIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKUTEIH.

[IpuMeHsTh peoOpa30BaHUs BHIPAXKESHUM JJISI PEIICHUST PA3JIMUHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiaty nuHEWHBIC, KBaJpaTHbIE ypaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM yYpaBHEHHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHUi (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMa YPAaBHCHUMN PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT CIOBECHON (OPMYIMPOBKHM 3aJaul K €€ anreOpandeckoit
MOJEIN C IIOMONIBIO COCTABJIECHUA YPAaBHEHUS WA CHCTEMbl YpaBHEHUHU,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBII pe3yybTarT.

[IpuMeHATh CBOWCTBAa YMHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pellaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBbI, /1aBaTh
rpaUyecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA pPEIICHUNA HEPAaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOyHKUIMHA

[loHrMaTh ¥ UCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSTUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpEAesaTh 3HaueHHE (PYHKIHUM 1O 3HAYECHUIO
aprymMeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIIUNA BUJIA:

y=kix,y=x2,y=x3y =[x, y = VX, OIHCHIBATH CBOICTBA YHCIOBOM
dbyukiuu no e€ rpaduxy.

K xoHiy oOyueHuss B 9 kJiacce OOyYaroIIMICS TMOJTYYUT CIICIYIOIINE
MpeAMETHbIE PE3YIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYNBATH PALIMOHAJIBHBIEC U UPPALMOHATIBHBIE YHCIIA.



Bemonusate apudmernueckue ACHCTBUS C pPalMOHAIBHBIMH  YHCIAMH,
codeTrass YCTHbIE M TNHUCBMEHHBIE IPUEMBI, BBINOJHATH BBIUHMCIECHUSA C
UPpalMOHAIbHBIMH YUCIIaAMHU.

HaxonnuTe 3Ha4YeHMsI CTENEHEW C MeJbIMU IIOKa3aTellsIMA U KOpHEH,
BBIYMCIIATD 3HAYEHUS YNCIIOBBIX BBIPAKECHUM.

OKpyrasiTe JEUCTBUTENBHBIE YHCIA, BBIIOJHIATH NPUKUIAKY pE3yibTaTa
BBIYMCIICHUN, OLICHKY YHCIJIOBBIX BBIPAKCHUIA.

YpaBHeHUs U HEPABEHCTBA

Pemare nMHENHBIE W KBaJpaTHbIC YPaBHEHHUs, YPaBHEHHUS, CBOMISIIHMECS K
HUM, IPOCTENIINE TPOOHO-PALIMOHAIIBHBIE YPABHEHHUS.

Pemlate cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPABHEHUH, B KOTOPBIX OHO YPABHEHUE HE ABIISICTCS JTUMHEUHBIM.

Pemarp TekcTOBBIE 3alauM  aJreOpamvyeckuM CHOcOOOM ¢ MOMOIIBIO
COCTABJICHHsI YPABHEHUS WJI CUCTEMBI JIBYX YPAaBHEHHU C IBYMS ITIEPEMEHHBIMM.

[IpoBOAUTE MPOCTENIINE HUCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IpaUuecKuX Npe/ICTaBICHUI (YCTaHABIMBATH, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUM PEIIECHMs, €CIIM UMEET, TO CKOJIBKO, U
nmpouee).

PemaTe nuHElHbIE HEpPAaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, HM300pa)xaTh
pelIeHre HEPABEHCTB HAa YMCJIOBOM NPSAMOM, 3aIIMCHIBATH PEIICHHE C MOMOIIBIO
CUMBOIJIOB.

Pemlarb  cucTeMBl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOLME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaTb pEIICHUE CUCTEMbI
HEPABEHCTB HA YMCJIOBOM NMPSAMOM, 3alUCHIBATh PELIEHNE C IOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELLIEHUH PA3JIMYHBIX 331a4.

DOyHKUIMHA

Pacno3naBaTh (QyHKIMM U3y4eHHBIX BHJOB. Illoka3piBaTh cxemMaTHUeCKU

pacnoJiokKeHNe Ha KOOPJIAMHATHOM MIIOCKOCTH rpaduKoB QyHKIUHN Buaa: y = kx, y
=kx+b y=kx,y=ax2 + bx+c, y=x3, y= Vx, y = |x|, B 3aBUCHMOCTH OT
3HauYeHUN KOA()PUITMEHTOB, OMMCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U HM300paXaTh CXeMaTHYECKU TpapUKUA KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIHM 1O UX TpaduKaM.

Pacno3naBaTh kBagpaTHuHyto (QYHKIUIO 10 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PUIUKU, TEOMETPHUH.

YucsioBble MOCIEA0BATEIHLHOCTH H IPOTPeCcCH U

Pacno3naBaTh apuMETHUECKYyI0 M TE€OMETPUYECKYI0 MpPOrpeccud MpH
Pa3HBIX CIIOCO0aX 3a/laHuUs.



BbINONMHATE  BBIUMCIACHUS C HUCHOJB30BaHHMEM (OpPMYNT n-ro 4jieHa
apu(MeTHYeCcKo U TeOMETPUUECKOI MPOTrpecCcHii, CyMMBI TIEPBHIX N UJICHOB.

N300paxaTh WIEHbI IOCIEIOBAaTEILHOCTY TOYKAMHU Ha KOOPIMHATHOU
IJIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YMCJIOBBIMHM IOCJIEIOBATEIBHOCTSAMHU, B TOM
qHCclie 337a4d U3 pealbHON JKU3HH (C UCIIOIb30BAHUEM KaJbKYJIATOPA, IUPPOBHIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHHe pa3/iejioB H TeM ungpoBbie
Ne ni/m P Konrposbubie IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
| Yucia u BeIYKCIICHUS. PalinoHalibHbIE 75 | bubmuorexa [JOK
qucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AJIreOpaiiecKHe BhIPaKCHHA 27 I https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 1
3 ¥ PABHEHIS I HEpaBeHcTBa 0 https://m.edsoo.ru/7£415b90
bu6mmoreka [IOK
. D 24 1
4 Koopauiatst it rpaguich. Qyniciit https://m.edsoo.ru/7£415b90
bu6mmoreka [IOK
> HosTopenne u obobmene 6 ! hitps:/m.eds00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbie
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 q .K 15
UCa ¥ BeuucieHus. KBajpaTHble KOpHU hitps:/m.cdsoo.ru/7417af8
) Uucna u Berunciaenus. CTEeHsb ¢ 1ebIM 7 bubmuorexa [JOK
IIOKa3aTeyieM https://m.edsoo.ru/7f417at8
3 AnreOpanyecKue BhIpaKCHUS. 5 1 bubnnoreka [JOK
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BhIPAKECHHUS. 15 1 bubnuorexa [JOK
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBuenus u HepaBeHcTBa. KBagparHbie 15 | bubnnoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 13 bubnnoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 .H 12 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa hitps:/m.cdsoo.ru/7i417af8
bubmuorexa [JOK
) .
8 YHKIH. OCHOBHBIC TOHATH > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
) 4
? YHKIH. HCIOBEIC (YHKIH ? https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 IT 0600 6 2
OBTOPEHHE 1 0DODIIEHIE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrposbnusie IIpakrunyeckue
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
| Yucna u BeuucieHus. JlelicTBUTEIbLHBIC 9 bubmuoreka [{OK
quciia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 | bubnmorexa [JOK
OJHOM MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 | bubnmorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
. 1 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 6 https://m.edsoo.ru/7f419d08
bu6mmoteka IIOK
1 1
3 Dy 6 https://m.edsoo.ru/7f419d08
bu6mmoteka IIOK
1
6 YucnoBble OCIEN0BATENBHOCTH 15 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHnue, 06061IeHNE, cUCTEMaTH3aUs 13 | bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM ITIPOI'PAMMBbBI

7 KUIIACC
Koxn .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoBEPSIEMOro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus
pe3yJbTarta
1 YHucna 1 BBIYUCIICHUS
. BoeinonHATe,  coderas  yCTHbIE UM IIHMCBMEHHBIE  HPHUEMBI,
' apu(pMeTHIECKUe EHCTBUS C pallHOHATILHBIMU YHCIIaMHU
HaxomuTe ~ 3Ha4yeHHs]  YUCIOBBIX  BBIPAKEHHUH,  NPUMEHSTh
1.2 pa3HooOpa3Hble CIIOCOObI U MPUEMBI BBIUUCIEHHS 3HAYEHUNH JAPOOHBIX
BBIpO)XEHUH, COJlepKAIUX OOBIKHOBEHHBIC U IECITUYHBIE TpOOH
[lepexomuth OT oAHOM (oOpMBI 3amucu 4YUCEel K  Apyrou
13 (mpeoOpa3oBbIBaTh  JAECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSITHYHYI0, B YAaCTHOCTH, B OECKOHEUHYIO
JECSITHUHYIO IPOOB)
1.4 CpaBHUBaTh U YNOPSJOYMBATh PALIMOHAJIBHBIE YUCIIA
1.5 OxpyrsTh uncia
BbBINONMHATE NPUKUAKY M OLEHKY pEe3yNbTaTa BBIYMCICHHUH, OLEHKY
1.6 3HAQYEHWM YMCIIOBBIX BBIPDAXKECHMI. DBBINONHATE  JIEHWCTBUSA €O
CTETEHSMHM C HaTypaJIbHBIMU I10Ka3aTeIsIMU
= [IpuMeHsTh TNpU3HAKU JAECTUMOCTH, Pa3JIOKEHHE Ha MHOXHUTEIU
. HaTypaJIbHBIX YUCEI
Pemarp  NpakTHKO-OpMEHTHUPOBAaHHBIE  3aJadyd, CBA3aHHBIE C
OTHOIIIEHUEM BEJIMYMH, MPONOPLUOHATIBHOCTHIO BEJIMYMH,
1.8 MIPOLIEHTAMH, HHTEPIPETUPOBATh pE3YyNbTAaThl pEIICHUs 3aJad ¢
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOICTBAMH paccMaTpUBAEMbIX
00BEKTOB
2 Anrebpanueckue BbIpaXeHUs
51 Hcnonb3oBath anreOpanvyeckyr0 TEPMUHOJOTHIO U CHMBOJIHKY,
' MIPUMEHSTH €€ B POLIECCE OCBOCHMS y4eOHOT0 MaTepralia
- Haxomute 3HaueHuss OYKBEHHBIX BBIPAKEHUH TMpPH  3aJlaHHBIX

3HAYCHUAX MMCPCMCHHBIX




BoinmonHATe 1peoOpazoBaHUS IIEJIOTO  BBIPAKEHHUS B MHOTOWIEH

- MIPUBEJICHUEM TIOIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
BbINONHATE YMHOXKEHHE OJHOWIEHAa HA MHOTOYJIEH M MHOIOWIEHA Ha
24 MHOT'OWIEH, NPUMEHATh (OpMyJbl KBaJgpara CyMMbl M KBajpara
pasHoCTH
OcCy1ecTBIATh pa3aoKeHNEe MHOTOYJICHOB HA MHOXKHTEIH C IIOMOILBIO
2.5 BBIHECEHHSI 32 CKOOKH OOIIEr0 MHOXHTEJS, TPYNITUPOBKU CIaracMbIX,
IpUMEHEHUs! (POPMYJT COKPALEHHOTO YMHOXKEHUS
26 [IpumMensaTh npeoOpa3oBaHKsi MHOTOYJICHOB Uil PELICHUs Pa3InYHbIX
' 3a/1a4 U3 MaTEMaTUKH, CMEXHBIX IIPEAMETOB, U3 pEalbHON IPAKTUKU
5 Hcnons30BaTk CBOMCTBA CTENEHEW C HATypalbHBIMHM I1OKa3aTEIIsIMU
' U1 IpeoOpa30BaHuUs BBIPAKEHUN
3 YpaBHEHMS U HEPABEHCTBA
Pemarp JsMHEHHBIE ypaBHEHHMS C OJHOM IEPEMEHHOW, NPUMEHSSA
3.1 IpaBWIa Mepexoaa OT UCXOJHOTO YpaBHEHMSI K PaBHOCHJIBHOMY E€MY.
IIpoBepsTs, SABISETCA U YUCIIO KOPHEM ypaBHEHUS
32 [IpumensTe rpaduueckue METOAbl MPH PEIICHHH JIMHEHHBIX
' YPAaBHEHUI U UX CUCTEM
33 [TonGupath npuMepsl nap YUCEN, ABJISAIOIUXCS PEIIEHUEM JTMHEHHOTO
' YpaBHEHHUSI C ABYMsI IEPEMEHHBIMU
Ctpouth B KOOPAMHATHOMN IUIOCKOCTH IpaQUK JMHEWHOTO YpaBHEHUS C
34 JBYMsI T€PEMEHHBIMH; MOJB3YsCh TpaUKOM, MPUBOAUTH MPUMEPHI
pelIeHns ypaBHEHUs
15 Pemate cuctemsl 1ByX JMHEHHBIX YPaBHEHHI C JBYMS IIEPEMEHHBIMU,
' B TOM 4HCIIE TpapUUecKu
CocTaBiATh U pemarh JUHENHOE ypaBHEHUE WIH CUCTEMY JIMHEHHBIX
3.6 YpaBHEHUH 10 YCIIOBUIO 33/1a4, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOJIYy4YEHHBbIN pe3yibTar
4 Koopaunats! u rpapuku. OyHkunu
N3o0paxkaTh Ha KOOPAWHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJlaHHBIM KOOpJAMHATaM, JIy4M, OTPE3KH, WHTEpPBAJbl, 3allMCHIBATh
YHCIIOBBIE TPOMEKYTKH Ha alNredpandeckoM s3bIKe
42 OTtmedaTh B KOOPJAMHATHOM TUIOCKOCTM TOYKM 1O 33JaHHBIM

KOOpAuHaTaM




Crpouth rpaduku nuHEHHBIX QyHKIHH. CTpouth rpaduk QyHKIHU y

43
= [x]
OnuceiBaTh C MOMOIIBI0 (DYHKIIUN H3BECTHBIC 3aBUCUMOCTH MEXIY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpPEMsI, PACCTOSHHE, ILEHY, KOJIHUYECTBO,
CTOMMOCTb, TPOU3BOIUTENLHOCTD, BpEMsl, 00BEM pabOTHI
4.5 Haxoauth 3HaueHne GyHKIUH 110 3HAYCHHIO €€ apryMeHTa
[lonumarbs rpaduueckuii crnoco0 MpeICTaBICHUS U aHaIU3a
4.6 nH(OpMalUY, W3BIEKATh W HWHTEPIPETHPOBATh HH(POpPMAIHMIO U3
rpaduKOB peasIbHBIX MTPOLIECCOB U 3aBUCUMOCTE
8 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPSIEeMOro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus
pe3yJabTara
1 Uucna v BBIYUCIECHUS
Hcnonws3oBarh  HayalibHble  MPEICTABICHUS O  MHOMXECTBE
1 JEHCTBUTENBHBIX YHCEI /I CPaBHEHUS, OKPYIJICHUS] U BBIUMCIICHUH,
' n300paxkaTh JIEHCTBUTENbHBIE YHCIA TOYKAMU HAa KOOPIHMHATHOMN
psAIMON
[IpumenaTp moHATHE  apU(PMETUYECKOTO  KBaJIpPaTHOTO  KOPHS,
15 HaXOJOUTh KBaJpaTHbIE KOPHHU, HCIONB3Yysd TMPH HEOOXOAUMOCTH
. KaJIBKYJIATOP, BBIOIHATH TPEOOPa30BaHUs BBIPAXKECHHH, COJEPIKAIINX
KBaJpaTHbIE KOPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEN
13 Hcnonb3oBare 3amucu OONBIIMX M MalbIX YHCET C MOMOIIBIO
. JECATUYHBIX Ipo0ei u creneHeit uncna 10
2 Anrebpanyeckue BoIpaKeHUs
[IpuMeHATh TOHATHE CTENEHU C LEIbIM IOKAa3aTesIeM, BBIIOIHATh
2.1 npeoOpa3oBaHus BBIPAKEHUM, COACPNKAIIUX CTENEHH C IEJTBIM
MOKa3aTenemM
BBIMONMHATE  TOXIECTBEHHBIE  MPEOOpa3OBaHUS  PAIMOHATBHBIX
2.2 BBIPQKCHHII HAa OCHOBE TMpAaBUJI JACHCTBHI HAJ MHOTOYJICHAMH U
anredpandecKuMu Ipo0sMu
2.3 PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKUTEIU
2.4 [IpumeHsITh MpPeoOpa3oBaHUs BBIPAKEHUHN IS PEIICHUs Pa3IHYHbIX




3a1a4 U3 MaTeéMaTuKu, CMEXHBIX ITPEAMETOB, U3 peanLHoﬁ IMPAKTUKN

VYpaBHeHUs U HEPABEHCTBA

3.1

3.2

Pemate JsMHEVHBIC, KBagpaTHbIE YPAaBHEHWs U  PaLMOHAJIbHBIC
YPaBHEHUs, CBOIALIMECS K HUM, CUCTEMBI [IBYX YPaBHEHUHN C IBYMs

NEPCMCHHBIMU

[IpoBomuTh mpoOCTEWIINE MCCIEIOBAHUS YPAaBHEHUH M CUCTEM
ypaBHEHMH, B TOM 4YHCI€ C I[PUMEHEHHEM TIpaduuecKux
IIpeICTaBICHUH (yCTaHAaBIMBATh, UMEET JIM ypaBHEHUE WINM CUCTEMaA

ypaBHEHUH pelleHUs], €CITU UMEET, TO CKOJIbKO, U Ipoyee)

33

34

[lepexoauth OT croBecHOM  (OpPMYNIHpPOBKM  3amauyud K  e€
anredpanvyeckol MOJIENHM C MOMOILBIO COCTABJICHUS YPAaBHEHMS WIIU
CUCTeMbl yYpaBHEHUW, HWHTEPIPETUPOBATH B  COOTBETCTBUU C

KOHTEKCTOM 33J1a4U MOJYyYECHHBIN pe3yJIbTaT

[IpuMeHATHh CBOWCTBA YUCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
peliaTh JIMHEeWHbIE HEPaBEHCTBA C OJJHOW MEPEMEHHON M UX CHUCTEMBI,
JaBaTh  TIpa@UYEeCKyl0  WUIIOCTPAIMI0  MHOXKECTBA  PEIICHHI

HCPABCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIUU

4.1

[lonuMaTh ¥ UCHONB30BaTh (PYHKIMOHAIBHBIE TOHATHS M S3BIK
(TepMHHBI, CHUMBOJHMYECKHE OO0O3HAUEHUS), OINpeNeNiaTh 3HAaYeHUe
(GYHKIIMU 1O 3HAUYEHUIO apryMEHTa, ONpEAeNsATh CBOMCTBA (DYHKIUU

o eé rpaduky

4.2

Ctpouts rpadvku d1eMEeHTapHBIX PYHKINN BUA:
y=k/x

y=kix ,y =x*,y =X, y = |X|, omuCBIBaTh CBOMCTBA YUCIOBON (PYHKIHH
o eé rpaduky

9 KIIACC

Kon
NpoBepPsieMoOro
pe3yjabTara

1

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaAHUSA

Yucaa v BEIYMCICHUS

CpaBHI/IBaTB U YHOpAAOYMBATH pPALUMOHAJIBHBIC W HWPpAlHOHAIIBHBIC

qucia




1.2

Boimonuate apudmernueckue ASHCTBHUS C PallMOHAIBHBIMUA YUCIIAMH,
couerass yCTHbIE M IIMCBMEHHBIC IPUEMBI, BBIIOJHATH BBIYUCIICHUS C

HppaiiOHaJIbHBIMHU YU CJIaMHU

1.3

Haxonute 3HaueHusi cTeneHeld ¢ LENbIMU IOKA3aTelIIMU U KOPHEW,

BBIYHCIIATH 3HAYCHU A YUCIIOBBIX BI)Ipa)KCHI/Iﬁ

1.4

OprrJISITb I[CFICTBHTCHBHBIG 4urciia, BBIIOJHATL NPUKUIKY pPE3yJibTaTa

BBIYMCIICHU, OLIEHKY YMCIIOBBIX BBIPAKECHUN

2.1

22

23

YpaBHEHHUs U HEpABEHCTBA

Pemarp nuHelHble W KBaJpaTHbIE ypaBHEHUS, YpaBHEHUS,

CBOJIAIIUECS K HUM, [IPOCTEHIINE JPOOHO-PAllMOHAJIbHBIE YPABHEHMUSI

Pemartn cuctemsl ABYX JIMHEHHBIX ypaBHCHI/Iﬁ C ABYM: IIEPEMECHHBIMU
" CUCTCMBI IBYX ypaBHeHHﬁ, B KOTOPBIX OAHO YPAaBHCHHUEC HEC ABJISACTCA

JIMHENHBIM

Pemate TekcTOBbIE 3a7a4M anredpanvyeckuM CHOocoOOM C IMOMOIIbIO
COCTABJICHMS YpPAaBHEHMS WM CHCTEMBI JBYX YPaBHEHHU C JBYyMs

NEPEMECHHBIMU

24

[IpoBoauth mpocCTEHIINE MCCIEIOBAHUS YpPAaBHEHUH U CUCTEM
YpaBHEHMH, B TOM 4YHCIE C MPUMEHEHHEM TrpapUuecKux
Mpe/ICTaBIeHUH (HallpuMep, yCTaHaBIUBaTh, UMEET JIU YpaBHEHUE WU

cucreMa ypaBHCHI/Iﬁ peuicHus, €Ciin UMECT, TO CKOHBKO)

2.5

2.6

2.7

Pemrate JINHEHHBIC HCPaBCHCTBA, KBaApPaTHLBIC HCPaBCHCTBA,
I/I306pa)KaTL pCHICHUC HECPABCHCTB Ha YHCIOBOM pr[MOfI, 3aI1MChIBATh

peuIeHue ¢ MOMOIIIbIO CUMBOJIOB

Pemate cucteMnl JIMHENHBIX HCEPABCHCTB, CHCTCMbI HCPABCHCTB,
BKIIFOYArOIMe KBAaJApaTHOC HEPABCHCTBO, I/I306pa)KaTB peuiceHue
CUCTCMblI HCPABCHCTB Ha YHCIIOBOM HpSIMOfI, 3alMUCbIBaTh PCUICHUEC C
ITOMOIIBIKO CHMMBOJIOB

Hcnons3oBaTh HCEPAaBCHCTBA NNPHU PCIICHUHU PA3JIMIHBIX 3a1a4

DOyHKIUU

3.1

PacrioznaBate  (GyHKIMM ~ H3y4yeHHBIX ~ BUAOB.  [lokasbiBaTh
CXEMaTUYEeCKH PacIoyIOKeHNE Ha KOOPAMHATHOMN IJIOCKOCTH rpapuKoOB

¢bynakuit Buna: y=kx, y=kx+b, y=~k/x, y=ax’+bx+c, B 3aBUCUMOCTU OT




3Ha4eHUH K03()(PUIIMEHTOB, OMMUCHIBATH CBOWCTBA (PYHKITHIA

Iloka3eiBaTh CXEMaTHYCCKH paciiojIoK€HUE Ha KOOp,HHHaTHOﬁ

32 IUIOCKOCTU TpadukoB (GyHKUIUH Buaa y = VX, y = [X| U OmHUCHIBAThH
CBOMCTBA (PyHKITHIA
Crpoutb M M300paxkaTb CXEMaTHYECKH TIpadUKu KBaJPaTHUYHBIX
33 (GyHKIMH, ONMUCHIBATH CBOWMCTBA KBAJPAaTHYHBIX (YHKIMHA MO HX
rpadukam
Pacnio3naBate KBaapaTuuHyr0 (QYHKOHIO 1O (Qopmyiie, TPUBOAUTH
3.4 NpUMEpHl KBaJpPaTHUHBIX (DYHKIUH W3 peasbHOW XU3HH, (DU3HKH,
reoOMeTpHH
4 Apudmerndeckast 1 reOMeTpUIECKast IPOTrpecCcuu
i1 Pacrnio3HaBaTh apu(pMETHUYECKYI0 U F€OMETPUUECKYIO NPOIPECCUH IIPU
' pa3HbIX crioco0ax 3agaHust
BBINONHATE BBIUMCIEHUS C HUCHOJIb30BaHUEM (QOPMYNl n-TO YJIeHa
4.2 apu(METHIECKOW M TEOMETPUYECKOH MPOrpecCcHii, CyMMBI TEPBBIX N
YJICHOB
13 N300pakaTh 4iieHbl MOCIEI0BATEIBHOCTH TOYKAMHM Ha KOOPJMHATHON
' IUIOCKOCTH
Pemrare 3amaun, cBsA3aHHBIE C YMCIOBBIMH IOCJIEJOBATEILHOCTSAMH, B
4.4 TOM 4HCI€ 3aJadyd U3 peaJbHOW JKM3HM (C HCIHOJIb30BAaHUEM

KaJIbKYJISITOpa, HU(POBBIX TEXHOJIOTUH)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucna v BBIYUCIICHUS
JpoOu OOBIKHOBEHHBIE U JECATUYHBIE, MEPEX0] OT OAHOM (OPMBI 3alUCH
1.1 npobeit xk apyroi. [loHsTHE panMOHANIBHOTO 4YHCIa, 3alUCh, CPaBHEHUE,
YIOPSAA0YMBAHUE PALIUOHATIBHBIX YHCEI
- Apudmerndeckue IeMcTBUS ¢ pallMOHAIBHBIMU YnciaMu. Pemenue 3agau u3
' peanbHOM MPAaKTHUKU HA YaCTH, Ha 1poou
13 CreneHb C HaTypaJlbHbIM IIOKa3aTeJeM: OIpeleleHne, npeoOpa3oBaHUE
' BBIp)KEHUI1 Ha OCHOBE OINPENIEICHNUs, 3aUCh OOJIBLINX YUCET
L4 [TponieHTHl, 3amUCh MPOLEHTOB B BHUJE IpoOU U JpoOU B BUAE IPOLICHTOB.
' Tpu OCHOBHBIE 33/1a4 HA MTPOLIEHTHI, PEILICHUE 33/1a4 U3 PEAJIbHOU MIPaKTUKU
s IIpuMeHeHHEe TPU3HAKOB  JEIMMOCTH, PAa3JIOKEHHE Ha  MHOXKHUTEIH
' HaTypaJIbHbIX YUCEl
L6 PeanbHble  3aBucMMOCTH, B TOM 4ucie mpsMas U oOpaTHas
' IIPONOPLIUOHAIBHOCTH
2 AnrebpanuecKue BbIpaXKEHUS
-1 IlepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAXKEHUS C NepeMEHHOU. JlomycTuMeble
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBieHre 3aBUCMMOCTH MEXJy BeIMYMHAMU B BUIE (HOPMYIIBL.
' Beruucnenus no gpopmynam
53 [IpeoOpazoBanne  OYKBEHHBIX  BBIDQKEHUH, TOXIAECTBEHHO  paBHbIE
' BBIPAXKCHUS
24 CBolicTBa CTENIEHU C HATYPaJIbHBIM I10Ka3aTeIEM
5 s OpnnowneHbl U MHOroujaeHsl. CreneHb MHOrowieHa. Cllo)kKeHHE, BBIUUTAHUE,
' YMHOXEHHE MHOTOYJIEHOB
Y ®opMyIbl COKpAIIEHHOTO YMHOXKEHHS: KBaJApaT CyMMbI U KBaJpaT pa3HOCTH.
' dopmyna pazHOCTH KBaApaToB. Pa3iiokeHne MHOTOYJIEHOB HA MHOKUTENIN
3 VYpaBHeHUs
31 VYpaBHeHHe, KOpPEeHb YypaBHEHHUs, IMpaBWia NpeoOpa3oBaHUs YypaBHEHUS,

PaBHOCWJIBHOCTh YPaBHEHUU




JluHeitHoe ypaBHEHME C OJHOW NEPEMEHHOW, YHCIIO KOPHEH JIMHEHHOTO

32 YpaBHEHUs, PEIICHNE JIMHEWHBIX YPaBHEHUN
13 CocraBieHHEe ypaBHEHUN IO YCIIOBUIO 3a/a4yM. PelleHne TEKCTOBBIX 3a4ay C
' IIOMOUIbIO YPaBHEHUN
34 JluneliHOE ypaBHEHHUE C JBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMsl IN€peMEHHbIMHU. Pemienue
3.5 CHUCTEM YpaBHEHUHU CIIOCOOOM IMOJCTAaHOBKH. [IpuMephl pemeHns TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. @yHkuun
4.1 Koopaunara To4ku Ha npsiMOi
12 YuciioBble IPOMEXYTKU. PaccTosiHue Mexay AByMs TOYKAMH KOOPAMHATHOU
' pAMOM
43 [TpsmoyronbHas cuctema kKoopauHat, ocu Ox u Oy. Abcuucca u opAMHATa
' TOYKHM Ha KOOPJAUHATHOM IJIOCKOCTH
44 [Tpumepsl rpadukoB, 3aiaHHBIX (GopMmynamMu. UTeHue rpaduKoB peaabHbIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynxuun. ['padux Gpynkiun. CoiicTBa HyHKIMNA
4.6 Jlunetinas Qynkuus, e€ rpaduk. ['padux yHkmun y = [x|
47 I'paduueckoe perieHue JHUHEWHBIX YpPaBHEHMM U CHUCTEM JIMHEHHBIX
' YPaBHEHUU
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Yucna u BIYUCIICHUS
L1 KBanpatusiii kopenb u3 uyucna. IloHstue 00 wHppalMOHAIBHOM YHCIIE.
' JlecaTUuHbIe TPUOJINKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUeCKUX KBaJIpaTHBIX KOPHEW W HMX NPUMEHEHUE K
1.2 npeoOpa30BaHMIO YMCIIOBBIX BBIPAXKEHUN W BBHIYUCICHUSIM. J|eiCTBUTEIIbHBIC
qucia
1.3 Crenens ¢ 1enpIM NoKasaresieM U e€ cBoiictsa. CTaHgapTHas 3aluch Yucia
2 Anrebpanyeckue BbIpaXeHUs
2.1 KBanpaThslil TpéxuiieH, pa3iaoKeHUe KBaAPaTHOIO TPEXWIEHA Ha MHOXKHUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO aire0pandeckoi 1poodu




2.3 CrnoxxeHue, BRIYMTaHUE, YMHOXKEHHUE, JCIICHHE allreOpandecKux apooei

2.4 PanvionansHbIE BRIp@KEHUS U UX TIPEOOpa3oBaHue
3 VYpaBHEHMS U HEPABEHCTBA

a1 KBagpatHoe ypaBHeHue, ¢opMmyna KOpHEW KBaJIpaTHOTO YpaBHEHUS.
' Teopema Buera

3.2 Pemenue ypaBHeHMi, CBOAAIIMXCA K JMHEHHBIM U KBAJIPATHBIM

3.3 [Ipocreiimme 1poOHO-palIMOHATILHBIC YPAaBHEHUS

I'paduueckas uHTEpHpeTalus ypaBHEHUH C ABYMS NEPEMEHHBIMU U CHUCTEM
34 JIMHEWHBIX YPAaBHEHUH C JABYMs IepeMeHHbIMU. [IpuMepsl peleHust cucrem
HEJIMHEHHBIX YpaBHEHUH C IBYyMs IIEpEMEHHBIMU

3.5 Perienue TekcTOBBIX 3a/1au aJIreOpanyeckuM crocoOom

3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 01HOM ITepeMEHHOMN

3.8 PaBHOCUIIBHOCTH HEPABEHCTB

3.9 JInHelHble HEpAaBEHCTBA C OHON NIEPEMEHHOM

3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUU

il Ilonartue ¢ynkuun. OOnacTe oONpeAeraeHUs U MHOKECTBO 3HAYCHUH
' ¢ysakuu. CrocoOsl 3ajaHus PYHKIMHA

4.2 I'paduk pynkumu. YreHue cBOMCTB GyHKIUH 110 €€ rpaduxy

4.3 [Ipumeps! rpadukoB GYHKIIHM, OTpaXxarolMX peaabHble TPOLECCHI

44 OYHKIMM, OIHUCHIBAIOIIME TPSIMYI0O M OOpaTHy0 NpONOPLUOHATIbHBIE
' 3aBHCUMOCTH, UX I'pauKu

4.5 @yHKIUU y =x7% y = x°

4.6 Oyukuuu y = Lx, y = |x|

4.7 I'padnueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHHM

9 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COePKAHUSA

1

1.1

Yucia U BEIYHCIIEHUS

PaHI/IOHaJ'IBHBIe 4quciia, HppalOHAJIBHBIC YHCJIa, KOHCYHBIEC U OeCKOHEUHEIE

JACCATUYHBIC I[pO6I/I




MHO0XECTBO I[GﬁCTBPITCJ'II)HBIX YHUCECII, I[GﬁCTBHTGJ'II)HBIG Ypcia Kak 0€CKOHEUHBIE

JACCATHYHBIC I[pO6I/I. Bzaumuo OAHO3HAYHOC COOTBCTCTBUC MCKAY MHOKCCTBOM

h2 JICHCTBUTEIIbHBIX YHACE U KOOPAUHATHOU NpsiMOM. CpaBHEHHE NEUCTBUTEIIBHBIX
qrcen
1.3 Apudmernueckue 1eHCTBHS C ICHCTBUTEIBHBIMHI YHCIAMH
W3mepenus, npubIMKeHus, OLeHKU. Pa3mepbl 00bEKTOB OKpY’KAIOIIEro MUPA,
L4 JUINTEIBHOCTh IPOLIECCOB B OKpyxkaromeM wmupe. [IpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmxkeHus. Okpyrienue uucen. Ilpukuaka u oueHka
pPEe3yJIbTaTOB BBIYMCIIEHU
2 YpaBHEHMs U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHON ITIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUM, CBOAAIIMXCA K JIMHEWUHBIM
2.3 KBanparHoe ypaBHeHue. PelieHue ypaBHEHUM, CBOASIILIUXCS K KBaIPATHBIM
04 bukBanpatHoe ypaBHeHHe. IIpuMepbl pelIeHHs YpaBHEHHW TpPETbed H
' 4eTBEPTON CTENEHEHN pa3I0KEHUEM Ha MHOXKHUTEIN
2.5 Pemenne npoOHO-paIiOHAIEHBIX YpaBHEHHHA
2.6 Cucremsbl ypaBHEHUN
2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMHU H €0 Tpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHUN C JBYMS IEPEMEHHBIMU
59 Pemienne cucrem IByX ypaBHEHMi, OJHO M3 KOTOPBIX JIMHEMHOE, a Apyroe —
. BTOPOU CTEIIEHH
2.10 I'padmueckas MHTEpIpETALlMsl CUCTEMBI YPaBHEHUI C IBYMsI IEpEMEHHBIMU
2.11 Pemienne TeKCTOBBIX 3a/1a4 alreOpandecKuM CriocoOoM
2.12 HucnoBsle HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHENHBIX HEPABEHCTB C OJHOW MEPEMEHHOU
2.14 Pemenne cucreM TMHENHBIX HEPABEHCTB C OJHOW MEPEMEHHON
2.15 KBaaparHble HEpaBEeHCTBA
516 ['paduueckast MHTEpHpeTalnys HEPABEHCTB W CUCTEM HEPABEHCTB C ABYMs
' NePEMEHHBIMHU
3 DyHKINA
31 KBagpatnunas ¢yaknus, e€ rpaduk u cBoiictBa. [lapabona, KoopauHATHI
' BEPIINHBI 1apadoibl, 0Cb CHMMETPUHU MapadoIbl
3.2 I'paduxu GyHxmit y=kx, y=kx+b 1 ux cBOMCTBa




3.3 I'paduku bynakumit y=k/x, y = x* u ux cBoMCTBa

34 I'padpuku hyHKIMI , 1 UX CBOMCTBA
4 UucnoBble NOCIEA0BATENBHOCTH

i1 Omnpenenenne u COcoObl 33/aHUSI YUCIOBBIX IOCIEIOBaTENbHOCTEH. 3amanue
' MOCIIEI0BATEIBHOCTH PEKYPPEHTHOM hopmyIoit U popmyIoii n-ro ujaeHa

42 Apudmernueckass mporpeccusi. Dopmynbl n-ro  uieHa apupMeTHUECKOU
' IIPOIPECCUH, CYMMBI IIEPBBIX /1 WIEHOB

43 I'eomerpuueckas mnporpeccuss. DopMmyibl n-ro0  WIEHa T'€OMETPUYECKON
' IIPOrPECCUH, CYMMBI IIEPBBIX 71 YWJICHOB

a4 N3o0pakeHre dWiIEHOB apu(METHUYECKOM ¢ TEeOMETPHUYECKOW TMPOrpecCHid
' TOYKaMU Ha KOOPJAMHATHOM IJIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIMAJIBHBINA POCT

4.5 Crno’xHbI€ POLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOI'O
o01ero oopazoanus Ha ocHose PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepalny HaJl MHOXXECTBAMU, YMEHHUE OIEepUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, NPUMEHATh WX MPU PELICHUU
3a/1a4; YMEHHUE UCIOJIb30BaTh rpapuuecKoe MpeiCTaBIeHHEe MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PEIICHUH 3a/1a4

U3 APYrux y4yeOHBIX MPEIMETOB

YMeHHe onepupoBaTh MOHATUAMM: OIPENEIICHHE, aKCHOMa, TEOpEMa,
JI0Ka3aTeJIbCTBO; YMEHHUE paclo3HAaBaTb HUCTHUHHBIE U JIOXKHbIE
BBICKA3bIBAaHUSA, IPUBOJIUTH INPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, NMPOCTOE U
COCTABHOE 4YMCJIO, [JEIUMMOCTb HATypPAJIbHBIX 4YHUCEN, IPU3HAKU
JeTUMOCTH, LeJ0€ YHUCIIO, MOJAYJb 4YHCIA, OOBIKHOBEHHas JpoOb U
NecsiTUYHas Opo0b, CTAHIAPTHBINA BUJ YMCIIA, pPallMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHCIO, apU(pMETHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHUCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpSA0YMBAaTh YKCA, MPEACTABIATh 4YHCIA Ha KOOPAWMHATHON
NpSIMOW, OKpYIJISATh YHCIA; yYMEHHE JejaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU M

YMeHue onepupoBarh IMOHATUSMM: CTENEHb C LEJNbIM IOKa3aTeNeM,
apupMeTUYECKU KBaJpPaTHBI KOPEHb, MHOTOWIEH, ajnreOpanyeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTeneHU
OOJbIlle €IWHMIIBI, YMEHUE BBIMOIHATH pacuy€Tel 1o (Qopmynam,
npeoOpa3oBaHusd IENbIX, APOOHO-PAllMOHANBHBIX BBIPAKEHUH U
BBIPAXKEHHUI C KOPHSMH, Pa3JIOKEHUE MHOIOYJIEHA Ha MHOXKHUTENIH, B
TOM 4HCIIE C UCHOIb30BaHHEM (OpPMYyT pa3HOCTH KBAApPaTOB U

KBaapaTa CyMMbI U pa3HOCTHU

YMmenue ONeprupoOBaTh NOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUHEHHbIE U KBAJApPATHHIC YpaBHEHUS,
IpOOHO-pALlMOHAIbHBIE YPAaBHEHUS C OJHON MEPEeMEHHOW, CHCTEMBI
JBYX JIMHEHHBIX ypaBHEHMH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3a]a4 U3 IPYruX MpeaMeETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIOJIb30BaTh KOOPAMHATHYIO
OpSIMyI0 M KOOPAMHATHYIO IUIOCKOCTH Uil M300pakKeHUs pEUIeHU

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHHe onepupoBaTh MOHIATHAMU: QYHKIUS, rpaduK GyHKIMU, HYIIH
byHKIUY, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE M HAUMCHBIICEC 3HAYCHUS
GbyHKIUY; YMCHHE OIIepUPOBATH TTOHSITHSIMH npsiMast
MPONOPIMOHAILHOCTD, JMHEWHAs (QYHKIUS, KBaJpaTudHas (hyHKIIHS,
oOpaTHasi TPOMOPLUUOHAIBHOCTh, Mapaboia, Trumepoosia; yMeHHUe
CTpouTh Tpaduku QyHKIUN, UCTIOTB30BATh TPAQUKH JIJISI ONIPEICTICHIS
CBOWCTB TPOIIECCOB M 3aBUCHMOCTEH, I PELICHHS 3a/1a4 U3 JPYTHX
y4eOHBIX TIPEIMETOB W PEAbHOW JKU3HU;, YMCHHE BBIPAKATH

(1)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMINHAMU

Ymenue OIIepUpOBATH HOHSITUSIMHU: IIOCJIEI0BATEIBHOCTb,
apudmernueckass M TE€OMETpUYecKass  IMPOTPEecCUr;  yMEHHUe
UCIOJIb30BaTh CBOICTBA MOCJIENOBAaTENbHOCTEH, (HOPMYJBI CyMMBI U
o0IIero 4jaeHa MpH PelIeHUM 3a/ad, B TOM 4YMCIE 3a1a4 U3 JPYTUx

y‘Ie6HHX npeaMEeTOB U peaﬂbHOﬁ KHU3HU

YMeHue peliath 3a/laud pa3HbIX TUIOB (B TOM 4YMCJE Ha MPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LIEHy TOBApOB MU CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 33/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMH U
ceMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIATh  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl 1O YCIOBHIO 3ajJayd,
HCCIIEIOBaTh MOJIyYEHHOE PEIleHHE W OLEHUBATh MPaBIONOA00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMH: (HUrypa, TOUYKa, OTPE3OK, Mpsmasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN
U PaBHOCTOPOHHUM TpPEYrojdbHUKH, MPSIMOYTOJIbHBIA TPEYTrOJNbHUK,

MeanaHa, OMCCEeKTpUca U BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuieiorpaMMm, pomMO, TpPSIMOYTOJIBHMK, KBaJapar, Tpamnenus;
OKPY>KHOCTh, KPYT, KacaTejlbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3ajadyd, B TOM YHCJIE U3 TOBCEIHEBHOM
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIMYMH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB GUTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYTOJIbHUKOB; MapalIeIbHOCTh U IEPHEHIUKYISIPHOCTD IPSMBIX,
yroa MexAy MpsSMbIMH, IEPHEHIUKYISAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, noJo0HbIe TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M TNPAMOW; YMEHHE pPACIIO3HABATH PABEHCTBO, CUMMETPHUIO U
nonobue (uryp, napaiebHOCTh U MEPIEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromeM MHUpe

11

12

YMeHue onepupoBaTh IMOHATUAMM: JUIMHA, PAacCTOSHUE, YIoj
(BemuuMHA yria, CUHYC U KOCHHYC YIJla TPEYroJbHMKA), IUIOIIA[b;
YMEHHE OLIEHUBATh pa3Mephl MPEAMETOB U OOBEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE NpUMEHATh (OpMyabl TNepuUMeTpa U  IJIOUIaU
MHOTOYTOJIFHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAW Kpyra, o0bema
IPSIMOYTOJIBHOTO IapaJUICIENUIE1a; YMEHUE INPUMEHATh IPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJVIOB TPEYrOJbHUKA,
teopeMy Iludaropa, TpUroHOMeTpUYECKHE COOTHOLIEHUS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIAAeH

YMenue wuzo0paxarb IUIOCKHE (UIypel W UX KOMOMHAIIWH,
IIPOCTPAHCTBEHHbIE (UIYpbl OT PYKH, C TOMOIIBIO UYepPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CpEACTB 10 TEKCTOBOMY HWJIU

CHUMBOJIbHOMY OIIMCAHUTO

13

14

YMmenue OIICpHUPOBATH INOHATHUAMMN: IpsAMOYTOJIbHaA cucrema
KOOpAHHAT, KOOpPJAUHAThI TOYKHU, BCKTOD, CcymMMa BCEKTOPOB,
MPOU3BCACHUC BCKTOPA HA YHUCJIO, CKATIAPHOC ITPONU3BCACHUC BEKTOPOB,
YMCHHUEC HCIOJB30BATH BCKTOPBI M KOOPAWHATHI JJIA HNPCACTABJICHUSA
JaHHBIX W PCIICHHA 3aJda4, B TOM YHCIIC U3 JPYIrux y‘{e6HBIX

MPEIMETOB U PEATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHATHSIMH: CTOJIOMKOBBIE W  KPYTrOBBIE
auarpamMmbl,  TaOnuWIBI, cpeaHee  apuMETHYEeCKoe, MeauaHa,
HauOoJblllee W HaMMEHbIee 3HAUECHHs, pa3Max YHCIOBOrOo Habopa;

YMCHHC H3BJICKATDh, HHTCPIPECTUPOBATH u HpeO6p8.30BLIBaTB
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nH(popMalLMIo, MPEACTABIEHHYI0 B TaliWIlax M Ha JAUarpaMMax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUH; yMEHHME paclo3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh MOHATUSAMHU: CIYYalHBIA OMNBIT (CIydalHbIN
OKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B OIBITaX C
PAaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE peliaTh
3a/ladyd METOJIOM OPraHHW30BAHHOIO mepedopa M C HUCIHOJIb30BAHUEM
MpaBUjia YMHOXXCHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HH;
3HAKOMCTBO C IIOHSITUEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €ETO POJIbIO B MACCOBBIX SABJICHHAX

16

YMeHue BbIOMpPATh MOAXOISIIMKA W3YUYEHHBIM METON AJIs peUIeHHs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTeMaTUKHU B
HUCKYCCTBE, OIMCHIBATh OTJEIbHBIC  BBIJAIOIIMECS  PE3YJIbTATHI,
MOJYYEHHbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAayKH, MPUBOIAUTH
MIPUMEPBhl MATEMATUYECKUX OTKPBITUH M UX aBTOPOB B OTECYECTBEHHOM

U BCEMUPHOH UCTOPHUH




HHEPEYEHb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
OI'5 10 MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Yucia 1 BEIUMCIIEHUS

1.1 Harypanbnblie u nenbie yncina. [Ipu3Haku AeIMMOCTH LEbIX YKCell

- OObIKHOBEHHBIE UM JIECATUYHBIE JpOOH, TMPOLEHTH, OECKOHEYHbIE
. MepUOANYECKHEe IpooH

13 Panuonanehpie uncia. ApudmMeTrndyeckue omepanuu ¢ panuoHAIbHBIMU
. YUCIaMHu

» JleiicTBUTENbHBIC YHCIa. ApUPMETHUSCKHE ONEpaIiyl ¢ JCHCTBUTEITHBHBIMU
. YUCIaMHu

s [TpuOnmkEHHBIC BBIYUCIICHUS, TPAaBHJIA OKPYIJICHHS, NMPUKUIKA M OICHKA
' pe3yibTaTa BBIYUCICHUN

2 AnreOpandecKkue BoIpaKEHUs

2.1 BbykBenHble BbIpakeHHs (BbIpaXXKEHUS C IEPEMEHHBIMHU )

59 Crenenb ¢ nensiM nokazareneMm. CTeNneHb C pallMOHAIBHBIM IOKa3aTelIeM.
. CBoiicTBa cTeneHU

2.3 MHorouIeHb!

24 Anrebpanyeckas 1poOb

. Apudmernueckuii  KopeHb  HaTypalbHOM  cremeHu.  JleHcTBUS ¢
. apu(pMETHYECKUMH KOPHIMH HATYpPaITbHOU CTCTICHH

3 VYpaBHEHUs 1 HEPABEHCTBA

a1 lensie u npoOHO-parnoHaNbHBIE ypaBHEHUS. CHCTEMBI M COBOKYITHOCTH
' ypaBHEHUH

1s Lensie u apoOHO-parmoHaIbHBIE HepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemenne TekCTOBBIX 3a/1a4

4 Uucnoble mOClIeI0BAaTEIbHOCTH

4.1 IlocnegoBaTenbHOCTH, CIIOCOOBI 3aJaHHUS MOCIIEA0BATEIHLHOCTEN

4.2 Apudmerndeckass ¥ TeoMeTpudeckas mnporpeccuu. Dopmyna CIOKHBIX




MPOLIEHTOB

5 OyHKIUU
Oyuknmsi, crnocoOsl 3amanus GyHkuuu. [paduk  dynknuu. OO6macTh
omnpeieNieHuss W MHOXecTBO 3HaueHud ¢yHkuuu. Hynmu ¢yHknun.
5.1. [IpomMeXyTKH 3HAKOIMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKITHH.
Makcumymbl W MuUHUMYMBI (yHKiuu. Haubonbimiee u  HauMeHblee
3Ha4YeHUE (PYHKIIUU HA IPOMEKYTKE
6 Koopannats! Ha IpsMO U INIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomeTrpuueckue Gurypsl u UX CBOICTBa
7.2 TpeyronbHuk
7.3 MHOroyrojabHuKu
7.4 OKpy>KHOCTb U KpyT
7.5 N3mepenne reoMeTpuiecKux BEITUYHH
7.6 BexkTops! Ha TIoCcKOCTH
8 BeposiTHOCTB 1 cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr
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