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INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO 00IIero oOpa3oBaHMs: OHa
o0ecrneunBaeT U3y4deHHE IPYTUX TUCIUILINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U TYMaHHUTapHOTO
IIUKJIOB, €€ OCBOEGHHE HEOOXOAMMO JJIsi MPOAODKEHUs 00pa30BaHUs M B MOBCEIHEBHOW KU3HHU.
PasButne y oOyuarommxcs Hay4YHBIX MPEACTAaBICHHM O TPOUCXOXKIECHUU U CYIIHOCTH
anreOpandeckux aOCTpaKIui, Crmocode OTpaXEHUsS MaTEMaTHYCCKOW HAyKOW SIBICHUA U
NPOIIECCOB B TPHUPOJIC U OOIIECTBE, POIM MATEMAaTHYSCKOTO MOJCITUPOBAHMS B HAyYHOM
MO3HAHWHM W B MPAKTHUKE CIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHSI U KayeCTB
MBIIIICHHUS, HEOOXOAUMBIX ISl aJanTaliid B COBPEMEHHOM IupoBoM obmiecTBe. M3yuenue
anredpsl 00ecrieunBaeT pa3BUTHE YMEHUS HAOII01aTh, CPABHUBATH, HAXOJAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOH
JCUCTBYS M BBIBOJIBI, POPMYIUpPOBaTh yTBepKAcHMs. OCBOGHHE Kypca anreOpbl 0OecreunBaeT
pa3BUTHE JIOTUYECKOTO MBINUICHUS OOYyYaIOIUXCsS: OHHM HCIOJB3YIOT JEAyKTUBHBIE U
WHAYKTUBHBIE PACCYXACHHS, O00OOIICHHE M KOHKPETH3aIUIO, a0CTparupoOBaHUE W AHAJOTHIO.
OOyuenue anreOpe MNpeanojaracT 3HAYUTEIbHBI O0BEM CaAMOCTOSATENBHOU NIESITEIBLHOCTH
oOyyaromuxcsi, IMOITOMY CaMOCTOSITEJIbHOE  pEIlleHuEe 3ajJad  SBJISETCS  peaju3auuei
JEsITeIbHOCTHOTO PUHIMIIA O0yUYEeHUsI.

B crpyktype mnporpammel y4eOHOTO Kypca «Anrebpa» s OCHOBHOTO OOIIETo
o0Opa3oBaHMsI OCHOBHOE MECTO 3aHHMAIOT COJIEpP’KaTeIbHO-METOINYEeCKHe JuHUU: «Yucima u
BBIUUCTICHUS», «ANTeOpandecKue BBIPAKEHUS», «YPaBHEHHS W HEPABEHCTBA», «DyHKIUN».
Kaxxnas U3 3THX copepKaTelbHO-METOAMYECKUX JIMHUNA Pa3BUBACTCS HA MPOTSHKEHUM TPEX JIET
U3YYEHHUs Kypca, B3aUMOJIEUCTBYS C IPYTUMU €To JIMHUAMU. B Xoze u3yueHus: yueOHOTro Kypca
00y4aroIuMCsl TPUXOIUTCS JTOTHUECKU PACCYkAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpammy y4eOHOTO Kypca «Anredpay BKIOYSHBI HEKOTOPBIE OCHOBBI
JIOTUKH, TPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3jeflax MaTeMaTH4YecKoro oOpa3oBaHUs U
CHOCOOCTBYIOLINE OBJAJCHUI0O OOYYalOIMMHUCA OCHOB YHHBEPCAJIBHOIO MaTEeMaTHYECKOTO
a3bika. CopepxKaTebHOM U CTPYKTYPHOM OCOOEHHOCTBIO yueOHOro Kypca «Airedpa» sBIsSETCS
€ro MHTETPUPOBAHHBIN XapakTep.

Copepxannie nuHUM «Yncna W BBIUMCICHHUS» CIY)KUT OCHOBOW JJisl JTajbHEHINETro
U3YYEeHHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYArOMIMXCS JIOTHYECKOI'O MBILUICHHUS,
(hOpMHUPOBAHUIO YMEHHUS TOJIH30BATHCA AITOPUTMAMH, a TAKXKe MPUOOPETECHHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJIMUMBIX JUISI TIOBCEIHEBHOH XU3HU. Pa3BUTHE TOHATHSA O YMCIE HA YpOBHE
OCHOBHOTO 0011ero 00pa3oBaHMs CBSI3aHO C PALMOHAIBHBIMU U WPPAMOHATBFHBIMUA YHCIIAMH,
(dbopMHpOBaHHEM TPEACTABICHUN O NCHCTBUTEILHOM YHCIE. 3aBEpIIEHUE OCBOCHHUS UYMCIOBOMN
JUHUU OTHECEHO K CpeHeMy 001IeMy 00pa30BaHHMIO.

Conepxanue JAByX anreOpanueckux JHHUN — «AJreOpandeckre BBIPOKCHHS» U
«YpaBHEHHs] M HEPABEHCTBa»  CHOCOOCTBYET  (OPMUPOBAHUIO Yy  0OyYarolUXCs
MaTEeMaTHYECKOTO arfmapara, HEOOXOAWMOTO HJisi pelIeHHs 3aJad MaTeMaTHKH, CMEXHBIX
MPEeIMETOB U MPAaKTHUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOrO 00111€T0 00pa3oBaHUs
y4eOHBI ~ MaTepuall TPYNIUPYETCS  BOKPYT  palMOHAJIBHBIX  BBIpOKEeHHWH. Anrebpa
JE€MOHCTPUPYET 3HAUEHUE MATEeMAaTUKH Kak SI3bIKa JJI MOCTPOCHUS MAaTEMaTHUYECKUX MOJIENEH,
OTIHMCaHUs TIPOIECCOB U SBIEHUH peajbHOro Mupa. B 3amaun oOyueHus anredpe BXOIAT TaKxKe



JanbHeilIee pa3BUTHE AJTOPUTMUYECKOTO MBIIIJIEHUS, HEOOXOJUMOIo, B YAaCTHOCTH, IS
OCBOCHHS Kypca WH(POPMATUKH, W OBJIAJCHUE HABBIKAMU JEAYKTHUBHBIX PaCCyKICHUU.
[IpeoOpa3zoBanre CUMBOJIBHBIX (DOPM CITOCOOCTBYET PA3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPYECTRBY.

Conepxanue  (PyHKIIMOHANBbHO-TpaUUECKOW  JIMHUM  HAIEJICHO Ha  MOJIyYEeHHE
OoOy4aronMMUCS 3HaHUM 0 (PYHKIUSAX KaK BaKHEUIlIeW MaTeMaTU4eCKOW MOJIENH JJis OMHCaHUs
¥ HCCIIENIOBaHUsl Pa3HOOOpa3HBIX MPOILIECCOB M SIBICHHUM B mpupoje u obmiectBe. M3yuenue
MaTepuaga CHOCOOCTBYET pa3BUTHIO y OOY4YaIOMIMXCS YMEHHS HCIONb30BaTh Pa3InYHbIC
BBIPA3UTENIbHBIE CPEACTBA S3bIKA MATEMAaTUKU — CIIOBECHBbIE, CUMBOJIMYECKHE, rpaduyecKue,
BHOCHUT BKJIaJl B (DOPMUPOBAHKE MPEACTABICHUN O POJIM MATEMATUKHU B Pa3BUTUU ITUBUIIM3AINH
U KYJbTYPBI.

CormacHo yueOHOMY IUIaHy B 7-9 kiaccax u3ydaercsl yueOHbI Kypc « AnreOpay, KOTOPBIM
BKJIFOYACT CJICAYIONIME OCHOBHBIE pa3leibl coiepkaHus: «Yumcma ©  BBIYUCICHHS,
«Anrebpanyeckue BhIPAKEHUSN», « Y PaBHEHUS U HEPABEHCTBAY, « DYHKIIHI.

Ha u3ydenue yue6Horo kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hefento), B 8 kimacce — 102 gaca (3 gaca B Heaemo), B 9 kinacce — 102 gaca (3 4gaca B
HEJICITIO).



COIJEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciia 1 BBIYMCTICHUS

JlpoOu 0OBIKHOBEHHBIE U JACCSITHUYHBIC, TIEPEX0]] OT OAHON (POPMBI 3aMKCU APOOEH K IPYTOu.
[ToHATHE panMOHAIBLHOIO YHCIIA, 3alUCh, CPABHECHHE, YMOPAIOYMBAHHE PALUOHAIBHBIX YHCEIN.
ApudmMernueckre NEeHCTBUS C PAllMOHAIBLHBIMU YKCliaMy. PelieHue 3a7a4 U3 peanbHOU MPaKTUKU
Ha 4acTu, Ha JpoOH.

CreneHb C HaTypaJbHBIM IIOKa3aTelIeM: OIpEIEJICHHE, MPeoOpa3oBaHUE BBIPAKECHHN Ha
OCHOBE OIpe/eNIeHUs, 3anuch O0nbIMX yucen. [IpoleHThl, 3anuch NPOIEHTOB B BHUIIE APOOU U
IpoOu B BHUE NPOLEHTOB. TpU OCHOBHBIC 3aJjayd Ha MPOLICHTHI, PEIICHHUE 3aja4 U3 peajbHOU
IPaKTHUKHU.

IIprumeHenne MPU3HAKOB IEIMMOCTH, PA3JIOKEHNE HA MHOKUTENIN HATYPAIbHbIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YKCIIE IpsiMasi ¥ oOpaTHasi IPONOPLIMOHATIBHOCTH.

AJire0panvecKue BbIPAKEHUS

IlepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHUSA C IMEPEMEHHOM. JlomycTHMbIE 3HauYEHUs
nepemMeHHbIX. [IpeacTraBienyre 3aBUCUMOCTA MEXy BEIMYUHAMH B BUJIE (popmysibl. Beruncinenus
no ¢gopmynam. IlpeoOpa3zoBanne OYKBEHHBIX BBIPAKEHHI, TOXXIECTBEHHO PABHBIE BBIPAXKEHUS,
npaBuia NnpeoOpa3oBaHUsl CYMM U IPOU3BEIAEHUM, MPaBUIIA PACKPBITUS CKOOOK U NPUBEICHHS
M0JI0OHBIX CIaraeMbiX.

CBoJicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OnHowiensl U1 MHOrowieHsl. CreneHbp MHOrowieHa. CIOKEHHE, BBIYUTAHHUE, YMHOKCHHUE
MHOTOWICHOB. DOpMyNbl COKPAIIEHHOTO YMHOXKEHUA: KBAaApaT CyMMbl M KBAaJpaT pPa3HOCTH.
@opMyIia pa3HOCTH KBaJpaToB. Pa3io)keHre MHOIOUJIEHOB HA MHOKUTENH.

YpaBHeHMs M HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHMsI, IpaBWia MpPeoOpa3oBaHMsl YpaBHEHMs, PaBHOCHIBLHOCTb
YpaBHEHUM.

JInHelHOe ypaBHEHUE C OJTHOM MEPEMEHHOM, YUCIIO KOPHEN JINHEMHOTO YPABHEHMS, PEILICHHE
JTUHEWHBIX ypaBHeHUU. CocTaBieHUE YpaBHEHUMN MO YCIOBUIO 3a7auM. Pelenne TeKCTOBBIX 3a1a4
C ITIOMOILBIO YPABHEHHUM.

JIuneitHoe ypaBHEHHE C JBYMsl MEpeMEHHbIMU M ero rpaduk. Cucrema JIBYX JIHMHEHHBIX
ypaBHEHUH C JByMsI TIepeMEHHbIMHU. PerieHue cucrteM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
[Ipumeps! pemeHus: TEKCTOBBIX 3a7a4 C HOMOILBIO CUCTEM YPAaBHEHUM.

DOyHKIUU

Koopaunara Touku Ha npsmMon. YucnoBble MIPOMEXYTKU. PaccTossHre Mexay NByMs TOYKAMHU
KOOpPJIAUHATHOM IMPAMOM.

[IpssmoyronbHas cucrema koopauHar, ocu Ox m Oy. AOcuucca U opAMHATAa TOYKW Ha
KOOpIUHATHOM TuiockocTu. [lpumepsl rpadukoB, 3amaHHBIX Gopmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTel. [lonsarue ¢pynkiuu. ['padux dynakmmun. CBoiictBa pynkimii. JIuneinas
byukuus, e rpaduk. ['padux ¢yukuun y = |X|. I'paduueckoe pelieHre TMHEHHBIX YpaBHEHUH U
CHUCTEM JIMHENHBIX YPaBHEHUM.



8 KUIACC

Yuciaa 1 BIYUCICHUA

KBagpatueiii kopeHb u3 uucna. [lonsitue 00 wuppanumoHaibHOM uucie. JlecsTUuHbIe
npuOIKEHUsT UppalMOHANBHBIX yucen. CBoiicTBa apu(METHUYECKHX KBAJApPATHBIX KOPHEW M HX
MIPpUMEHEHUE K MPe0oOPa30BAHUIO YHCIOBBIX BBIPAXKEHHUI U BBIYUCICHUSAM. JleICTBUTENbHBIEC YUCIIA.

CreneHb ¢ LETbIM MOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHCIIA.

AJireOpanvecKkue BbIPaKeHUSA

KBagpaTHbIil TpEXUJIEH, pa3ioKeHUE KBAAPATHOTO TPEXUIEHA HA MHOXKHUTEIU.

Anrebpanyeckas 1poOb. OcHOBHOE CBOWCTBO anreOpamdeckoit napobu. CroxeHwue,
BBIYMTAHUE, YMHOXEHUE, JEJICHHE anreOpandeckux ApoOeil. PanuoHalbHbIE BBIPAKEHHS M HUX
npeoOpa3zoBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, QopMmylia KOpHEHl KBajpaTHOro ypaBHeHus. Teopema Buera.
Pemienne ypaBHEHM, CBOJAIIMXCS K JIMHEWHBIM UM KBaapaTHeIM. lIpocreiimme npoOHO-
pauMoOHaIbHbIE YPABHEHMUS.

['paduueckass mHTEpHpeTanis ypaBHEHUN C JABYMsI MEPEMEHHBIMU W CHUCTEM JIMHEHHBIX
YPaBHEHUH ¢ IByMs IIEpeMEHHBIMU. [IprMephl pemeHnst CuCTEM HEJIMHENHBIX YPAaBHEHHUN C JByMS
MEPEMEHHBIMHU.

Petienne TEKCTOBBIX 3a/1a4 alNreOpandecKuM CocoOOM.

HucnoBble HEPABEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ 01HOM nepeMeHHOM. PaBHOCUIIBHOCTD
HepaBeHCTB. JIMHEHbIE HEPAaBEHCTBA C OJAHOW IepeMeHHOU. CUCTEMBI JIMHEHHBIX HEPaBEHCTB C
OJHOM IIEPEMEHHOM.

DOYyHKIUU

[lonsitne dynkuuu. OOsacTh ONpenesieHuss U MHOXKECTBO 3HaueHM (QyHKuuu. CrnocoOsbl
3a1aHus QYHKITUH.

I'padux pynkuu. Yrenue cpoiictB ¢pyHKuuu 1o e€ rpaduky. [Ipumepst rpadhukoB GyHKIINA,
OTPAXAIOIMX PEAJIbHBIE POLIECCHI.

@OYHKIMK, ONUCHIBAIOIIME MPSAMYIO W OOpaTHYIO NPOMNOPLHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxn. Oynkimn Yy = X2, Y = X3, ¥ = VX, y=|x|. ['padudeckoe pelnenne ypaBHEHHI U CHCTEM
YpPaBHECHUH.

9 KJIACC

Yucia u BbIYUCTIEHUS

PanmonanpHbie 4mMCa, MppalMoOHANbHBIC YHCIIA, KOHEYHbIE M OCCKOHEYHBIC ICCSITHYHBIC
apodu. MHOXKECTBO JICHCTBHUTEIBHBIX YHCEN, JACHCTBUTCIBHBIC 4YHCIA KaK OCCKOHEYHBIC
JeCATUYHbIC TpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE MEXIY MHOXKECTBOM JIEHCTBUTEIBHBIX
YyCell U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCE, apuMETHUYECKUE JCUCTBUS C JIEHCTBUTEIBHBIMU
YU CIIAMH.

Pa3mepsl 00bEKTOB OKPYKAIOIIETO MUPA, IITUTEIHHOCTD MPOIIECCOB B OKPYKAIOIIEM MUPE.

[Ipubnamxk€HHOEe 3HAYEHHE BEJIMYMUHBI, TOYHOCTH MpUOMMKeHUs. OKpyriieHHe 4YHCel.
IIpuknaka 1 OLEHKA pe3yIbTaTOB BEIYMCICHUM.



YpaBHeHUs U HEPABEHCTBA

JInneniHoe ypaBHEHME. Penienne ypaBHEHNM, CBOJSIIMXCS K JIUHEUHBIM.

KBagpatHoe ypaBHeHue. Pemienne ypaBHeHUM, CBOIAIIMXCS K KBaJIpaTHbIM. bukBaapaTtHoe
ypaBHeHuE. [Ipumepnl pelieHuss ypaBHEHUN TPETbEM W YETBEPTOW CTEIEHEW Pa3JIOKEHHEM Ha
MHOXHUTEIH.

Pemenue npoOHO-palmOHANIBHBIX YpaBHEHUN. PelieHne TEeKCTOBBIX 3ajau ajireOpandeckuM
METOJOM.

VYpaBHeHuEe ¢ JByMs INEpEMEHHBIMU W ero rpaduk. PemieHne cucreM ABYX JMHEHWHBIX
YPAaBHEHH C JBYMs IE€PEMEHHBIMHU. PellleHHEe CHUCTEM ABYX YpPaBHEHHUW, OJIHO M3 KOTOPBIX
JUHENHOoe, a JApyroe — BTOpou crteneHu. ['paduueckas MHTEpHpeTanys CUCTEMbl YpaBHEHUH C
JIBYMsI [IEPEMEHHBIMU.

Pemiennie TeKCTOBBIX 337124 aareOpanyecKuM CrocoooM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

PemieHne nMHENHBIX HEPABEHCTB C OJHOW IEpEMEHHOW. PelieHue cucreM JMHEWHBIX
HEPAaBEHCTB C OJHOW mnepemeHHOW. KBaapaTHble HepaBeHcTBa. ['paduueckas uHTEpHperanus
HEPABEHCTB U CHCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMH.

DOYyHKIUU

KBanpatnunas ¢yskius, e€ rpapuk u cBoiictBa. [lapaGosa, KOOpAMHATHI BEPIIKHBI
napaboJibl, 0Cb CHMMETPHUH 11apadoibl.

I'padukn pyrxumit: Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux cBoiicTa.

YucioBbIe N0CJI€10BATEILHOCTH U IPOrPecCum

[ToHsiTHE YHCIOBOM NOCIEAOBATENBHOCTU. 3aJaHUE IMOCIEIOBATEIbHOCTH PEKYPPEHTHOM
dhopmyiioi u popMyoit N-ro useHa.

Apudmernueckas u reomerpuueckas nporpeccund. @opmysel N-ro yieHa apupMeTUIecKon U
r€OMETPUYECKOU MPOTrPECCUil, CYMMBI IIEPBBIX N YWICHOB.

N3o00pakeHne YiIeHOB apu(METUUECKOW W TEOMETPUYECKOM MpOrpeccuid TOYKaMH Ha
KOOPANHATHOM IJIOCKOCTHU. JIMHENHBIN U SKCIOHEHIMAIIBHBINA POCT. CI0KHBIE POLEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJIbTAThl OCBOCHHS MPOTpamMMbl yueOHOTO Kypca «Aurebpay
XapaKTepPU3YIOTC:

1) naTpuoTHYecKoe BOCIUTAHUE:

MPOSIBJICHUEM HHTEpeca K TMPONIIOMY U HACTOSIIIEMY POCCHMCKOM MAaTeMAaTHKH,
[ICHHOCTHBIM OTHOIICHHUEM K JOCTHKCHHSIM POCCHMCKMX MAaTEMaTHKOB U POCCUHCKOM
MaTeMaTHYECKOH IIKOJIbI, K MCITOJIb30BAHUIO 3THUX JOCTIKCHUN B IPYTHX HAyKaX W MPHUKIATHBIX
chepax;

2) rpa:kaaHCKoe M TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBITIOJIHCHUIO OOS3aHHOCTEH TpakIaHWHA W peau3alid ero Ipas,
MPEACTABICHUEM O MATEMaTUYECKUX OCHOBaX (YHKIMOHUPOBAHUS PAa3IUYHBIX CTPYKTYP,
SBJICHUM, TIPOIIEYp TpakIaHCKOTo 00IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCY)XJICHHIO 3THYCCKHX IMPOOJIEM, CBS3aHHBIX C MPAKTHUYCCKUM MPUMEHEHHEM TOCTHKCHHMA
HAyK{, OCO3HAHUEM BaKHOCTH MOPAThHO-3TUUCCKUX MPHUHIIMIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAoBOE BOCIMTAHHE:

YCTAaHOBKOM Ha aKTHBHOE YYacTHE B PEIICHUHM MPaKTUYECKUX 3a7ad MaTeMaTHYECKOMN
HaIpPaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTU MAaTEMaTUYECKOro 0Opa30BaHUs HA MPOTSIKEHUU BCEH
KU3HH TSI YCIIENTHOW TTPO(ECCHOHAIBEHON IESITEIBHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M TIOCTPOCHHEM WHAWBHAYAJIbHOW TpaeKTOPUH OOpa3oBaHHS U
KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K 5SMOILMOHATBHOMY W JCTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHNUN, PACCYKICHUHN, YMCHHUIO BUICTh MAaTEMAaTHICCKAE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HIeHHOCTH HAYYHOT 0 MO3HAHMS

OpUEHTAallUel B JCATEIHHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEJACTABJICHHA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BHTHs 4YEJIOBEKa, MPHUPOALI M OOIIeCcTBa, TOHUMAHHEM
MaTeMaTHYeCKOW HayKh Kak cdepbl UYeJOBEUYCCKOW ACATEIBHOCTH, JTAloB €€ pa3BUTHSI U
3HAYUMOCTH JIJIS1 PA3BUTHS [TUBHIM3AINH, OBJIAICHUEM S36IKOM MATEeMATHKHA M MAaTEMaTHICCKOMN
KyJIbTYpOll KaK CpEJICTBOM TIO3HAHWS MHpPA, OBJIAJICHUEM MPOCTEUIIMMH HaBBIKAMU
MCCJIEIOBATENbCKON e TETLHOCTH;

6) pusnueckoe BocnuTaHue, GOPMHUPOBAHUE KYJIbTYPhI 310POBbSI U 3IMOIMOHAIBLHOTO
0/1aronoJIy4us:

TOTOBHOCTBIO MIPUMEHSATh MaTEMaTHUYECKUE 3HAHKS B MHTEPECAX CBOETO 37]0POBbS, BEICHHUS
3I0pOBOTO 00Opa3a »KU3HM (3J0POBOE MUTAHHUE, COATTAHCUPOBAHHBIM PEKUM 3aHSATUN U OTABIXA,
peryispHas (pu3ndeckas aKkTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBbIKa pediIeKCHH, MpU3HAHUEM
CBOETO TpaBa Ha OMIMOKY M TAKOTO K€ IMpaBa JPYroro 4ejoBeKa;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:



OpUEHTAIlMel Ha MPUMEHEHHE MAaTeMaTHYeCKHX 3HAHMW ISl peuieHus 3ajad B 00JacTu
COXPAaHHOCTH OKpYKalOLeW Cpezpl, IUIAaHUPOBAHUs IIOCTYNKOB M OLIEHKM HX BO3MOYKHBIX
MOCJIEJICTBUN ISl OKpY>Karoled Ccpelibl, 0CO3HaHUEM TJ100albHOr0 XapakTepa IKOJIOTMYECKUX
npo0sieM U MyTel UX pelieHus;

8) ajanTanus K M3MEHSIIOIUMCH YCJIOBUSIM COUUAIBLHON M IPUPOIHON Cpebl:

TOTOBHOCTBIO K JACHCTBHUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEU
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JAEATEIBHOCTh, B TOM YMCIIE YMEHUE YUYUTBHCA Y APYTUX
JoJied, mpruoOpeTaTh B COBMECTHOM JESTEIbHOCTA HOBBIC 3HAHUSI, HABBIKM U KOMIIETCHLIUUA W3
OTBITA IPYTHX;

HEO0OXOUMOCTBIO B (JOPMUPOBAHWU HOBBIX 3HAHHM, B TOM 4ucie (HOPMYITHPOBATh UACH,
MOHATHUS, TUIOTE3bl 00 OOBEKTaX W SIBJICHUSAX, B TOM YHUCJIE paHEE HEU3BECTHBIX, OCO3HABATh
AePUIMTH COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEH, MJIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIUIO
KaK BbI30B, TPeOYyIOIIMI KOHTpMEp, KOPPEKTUPOBATH NPUHUMAEMBbIE PELICHUS U JIEHCTBUS,
(opMyIMpOBaTh U OLIEHUBATH PUCKH U MOCIIECTBUS, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTeibLHBIE YHUBEPCAJIbHBIC y‘leﬁﬂble HeﬁCTBHH

ba3oBble Jornyeckue 1efMcTBUA:

e BBUBIATh M XapaKT€PU30BaTh CYIIECTBEHHBIC NMPU3HAKU MATEMaTHUYECKUX OOBEKTOB,
MOHSTUH, OTHOIIEHHH MEXIy IOHATUAMH, (POPMYJIHPOBATH ONPEAECICHHUS MOHATHA,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALIMHI, OCHOBAHUS JJIs1 0000IIEHUS U
CpPaBHEHUS, KpUTEPHUH IIPOBOJAUMOIO aHAIIN3A;

e BOCHPHUHHMATh, (OPMYIUPOBATH U MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTENIbHbIE U
OTpHLaTeNbHbIE, EAMHUYHbIC, YACTHBIE U OOIINE, YCIOBHBIE;

e BBIABJISITH MAaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUHs B (haKTax,
JAHHBIX, HAONIOACHUSX M YTBEPKIACHUSX, MpeNararb KPUTEPUHU [Jis1 BbISABICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

e JI€NaTh BBIBOJBI C HCIIOJIB30BAHWEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX U HHIYKTHBHBIX
YMO3aKIIIOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e pa3zOupaTh JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKIECHUMN (MPSAMBIE U OT MIPOTUBHOTO),
MIPOBOJIUTh CAMOCTOSITENIbHO HECIIOKHBIE JIOKa3aTelIbcTBA MaTEeMaTHYECKUX (DaKTOB,
BBICTpauBaTh apryMEHTALUIO, IPUBOAUTH MPUMEPHI U KOHTPHPUMEPHI, OOOCHOBBHIBAThH
COOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh CcHOCOO pelieHuss y4eOHOM 3aJauM (CpaBHMBATh HECKOJIBKO BAapUAHTOB
penieHus, BbIOMpaTh HauboJaee MOAXOIAIMN C YYETOM CAaMOCTOSITEIBLHO BBIIEICHHBIX
KPUTEPUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

e HCIOJB30BATh  BOMNPOCHI  KaK  HMCCJIENOBATENBCKUII  MHCTPYMEHT  IO3HAHUA,
(bopMynHpoBaTh BOMPOCHI, (PUKCUPYIOIINE MPOTUBOPEUUE, TPOOIEMY, CAMOCTOSTENHHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (POpMUPOBATH T'MIOTE3Y, apryMEHTUPOBATH CBOIO
MO3ULINI0, MHEHHE;



MPOBOJIUTH TI0O CAaMOCTOSITEIBHO COCTaBJICHHOMY IIJIaHY HECJIOXKHBIA DJKCIEPUMEHT,
HEOOJIBIIIOE WCCJIEIOBAHWE TIO0 YCTAHOBJCHUIO OCOOCHHOCTEH MaTeMaTHYEeCKOTO
00bEKTa, 3aBUCHUMOCTEH 00BEKTOB MEXIY COOOi;

CaMOCTOATENIbHO  (hOopMyJaupoBaTh OOOOIIEHHMS ¥  BBIBOJBI IO  pe3yJbTaTaM
IIPOBEIEHHOTO HAOJIOJCHMS, HCCICAOBAHMS, OIEHHUBATH JOCTOBEPHOCTH IMOJYYEHHBIX
PE3yNbTaTOB, BHIBOJOB M 000OIIECHNUI;

MIPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUTATH MPEATIOI0KECHUS
0 €ro pPa3BUTUHU B HOBBIX YCIIOBHSX.

PaGora ¢ unpopmanmeii:

BBISIBIIATH HEJIOCTATOYHOCTh M H30BITOYHOCTh MH(OPMAIIUHU, JTAHHBIX, HEOOXOIUMBIX IS
pelIeHUs 3a/1a4u;

BBIOMPATh, AHATU3UPOBATH, CUCTEMATHU3UPOBATH M HHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJOB U POPM IPEICTABICHHUS;

BbIOMpaTh (popMy mpencTaBieHrs UHPOPMALMU U WIUTIOCTPUPOBATH peliacMbie 3a7auu
CXeMaMH, TuarpaMMamMu, HHOU rpaukoi U UX KOMOUHAIUSIMU;

OIICHUBATh HAJEKHOCTh MHPOPMAIIMU MO KPUTEPHUAM, MPEIJIOKEHHBIM YUUTEIEM WU
c(hOpMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBUS:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYXKJICHHUSI B COOTBETCTBUH C YCIOBUAMH U IECJISAMHU
oOIIeHus, SCHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO TOYKY 3PCHHUS B YCTHBIX H
MMACBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO X0y PEIICHHS 3aa4i, KOMMEHTHPOBATH
MOJIYYCHHBIN PE3YJIbTAT;

B X0JIe 00CYXCHUS 3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEeMOIl TeMbI, IPOOIEMBI,
peraeMoii 3a/1auu, BRICKa3bIBATh UJICH, HAIICJICHHBIC Ha MMOMCK PEIICHHSI, COTIOCTABIISATH
CBOM CYXJCHUS C CYXICHUSAMHU JPYTUX YYACTHUKOB JUAora, 0OHapyXKMUBaTh Pa3Inune
U CXOJICTBO TIO3MIIMHA, B KOPPEKTHOW (opme (GopMyImHpoBaTh pPa3HOTIACHS, CBOH
BO3PAKCHUS;

MPECTaBIATh PE3yJbTaThl PEIICHUs 3a7aud, SKCIEPUMEHTA, UCCIEIOBaHUS, MPOEKTa,
CaMOCTOSTENIFHO BBIOMpaTh (opMaT BBICTYIUICHHS C y4ETOM 3aJad NpPE3CHTAIlUU |
0COOEHHOCTEN ayJuTOpHUU;

MOHUMATh W UCTIOJIH30BaTh MPEUMYIIIECTBA KOMAH/IHON U UHJIUBUAYATHHOU paOOThI MpHU
pelIeHNN Y4eOHBIX MaTEMAaTUYECKUX 3a]1a4;

NPUHUMATH 11€JTb COBMECTHOW JESITENIbHOCTH, IJIAHUPOBATh OPTraHU3aIMI0 COBMECTHOM
paboThI, pactpenesaTh BUALI pabOT, JOTOBAPUBATHCS, OOCYKIATh MIPOIIECC U PE3yIbTaT
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBATh B TPYMIOBHIX (hopmMax paboThl (00CYyX aeHUSI, 0OMEH MHEHUSIMH, MO3TOBBIE
IITYPMBI U PYTHUE), BHITIOTHATH CBOIO YacTh PabOTHI M KOOPIUHUPOBATH CBOU JIEHCTBHSI
C APYTHMMH YjieHaMHd KOMaHJIbI, OIICHUBATh KaYECTBO CBOCTO BKJIaJla B OOIIHMIA MPOTYKT
10 KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBHSI.

PeryjsiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:

CaMOCTOATENIBHO COCTaBIAATH IUJIAH, AJTOPUTM pELICHHA 3ajadd (WIA €ro 4acTb),
BBIOMpATh CHOCOO pEHIeHUs € YYETOM HMEIOIIMXCA PECYpPCOB U COOCTBEHHBIX



BO3MOKHOCTEM, apryMEHTUPOBaTh U KOPPEKTHPOBATh BAPUAHTHI PELIEHUN C Y4ETOM
HOBOM HH(OpPMaIUH.
CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJVIEKT:

e BIAJAETHh CIIOCOOAMH CAaMOIPOBEPKH, CAMOKOHTPOJISI Mpoliecca U pe3ysbTaTa pelIeHus
MaTeMaTUYECKOH 3a1auu;

e TMPEABUIETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PELICHUHU 3a/ladd, BHOCUTh
KOPPEKTUBBI B AESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAMIEHHBIX OUIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

e OIICHMBAaThb COOTBETCTBUE pE3yJIbTaTa ACATEILHOCTH MOCTABJICHHON LIEJU U YCIOBHUAM,
OOBSICHATH MPUUMHBI TOCTIKEHUS U HEJAOCTHXKCHUS 1Ie]TH, HAaXOAUTh OLINOKY, aBaTh
OLICHKY PUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

K konny oOyueHus B 7 Kjacce OOydarOIIMKCA TOJYYUT CIEAYIOUIME IPEIMETHBIC
pE3yNbTaTHL:

Yuciia u BBIYMCTICHUS

BreimonusATe, codyeras yCTHbIE M MHCbMEHHBIE NPUEMBI, apu(MeTHyecKue AEeUCTBUSA C
palMOHAIBHBIMUA YUCIAMH.

HaxoauTh 3HayeHWs] YHMCIOBBIX BBIPAKEHUM, MPUMEHSTh Pa3HOOOpa3HblE CHOCOOBI U
OpuEMbl BBIUMCICHHUS 3HAUYEHUN JPOOHBIX BBIPAKEHUH, COJAEp)KAIIMX OOBIKHOBEHHBIE U
JECATUYHBIE JPOOH.

[lepexoauTh OT oAHOW (OPMBI 3amUCH YMCEN K Apyroil (mpeoOpa3oBbIBATh JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
TECATHYHYIO IpOOB).

CpaBHUBaTh U YHIOPSAJOYMBATH PALIMOHAJIbHBIE YUCIIA.

OKpyrJsTh yncna.

BBIOMHATE MPUKHUIKY M OLEHKY pe3ysbTaTa BBIUMCICHHA, OLICHKY 3HAYEHHH YMCIIOBBIX
BbIpaK€HUI. BBIMOMHATE AEHCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU MOKA3aTEISIMHU.

[IpuMeHsTh NPU3HAKU JEIMMOCTH, Pa3I0KEeHHE Ha MHOKUTENIN HATypaIbHbBIX YUCEIL.

Pemate mNpakTHKO-OPUEHTHUPOBAHHBIE 3a/layd, CBA3aHHBIE C OTHOLIEHUEM BEJIMYUH,
MPONMOPIIMOHAIBHOCTBIO BEIMYUH, MPOIIEHTaMH, HHTEPIPETUPOBATh PE3YJIBTATHI PEIICHUS 3a/1a4
C Y4ETOM OrpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBbIX OOBEKTOB.

AJire0panvecKue BbIPaKEeHUs!

Hcnonp30BaTh anredpanvyeckyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Mpolecce
OCBOEHHMSI Y4EOHOT0 MaTepuara.

HaxoauTs 3HaueHns1 OyKBEHHBIX BBIPOKEHUH MPH 3aJaHHBIX 3HAUCHUSIX MIEPEMEHHBIX.

BoinonHsaTe npeoOpa3oBaHus LENOr0 BBIPAXKEHUS B MHOTOWIEH NMPUBEACHUEM MOJ0OHBIX
clIaraeMbIX, paCKphITHEM CKOOOK.

BbINONMHATE yMHOXKEHHE OJHOYJEHAa HAa MHOTOYJIEH M MHOrOuYJeHa Ha MHOTOYJIEH,
MPUMEHSATH (POPMYJIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.



OcCylecTBIATh PA3I0KEHNE MHOTOYJIEHOB HAa MHOMKHUTEIW C MOMOUIbIO BBIHECEHMS 3a
CKOOKHM OOIIEro MHOXHTENS, TPYNIHUPOBKU CIaraéMbiX, IpUMEHEHUs1 (OpMys COKpaIIEHHOTO
YMHOKEHUS.

[Ipumensaty mnpeoOpa3oBaHUs MHOTOWICHOB [UJISi PEIICHHs] PAa3IM4YHbIX 3a7a4 U3
MaTE€MaTUKH, CMEXKHBIX ITPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTEMEHEH C HATYypaJbHBIMU MOKa3aTeNsIMU IS TPeoOpa3oBaHus
BBIPAKEHUU.

YpaBHeHUS U HEPABEHCTBA

Pemars nuHElHBIE ypaBHEHHS C OAHOW IMEPEMEHHOW, MPUMEHSS IpaBWla NEPEXOJa OT
HMCXOJHOTO YpaBHEHHs K pPaBHOCHIBHOMY eMy. [IpoBepsATh, sABISETCA JIM YUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduueckre METOIbI P PEIICHUN JTUHEUHBIX YPAaBHEHUHN U UX CHCTEM.

[TogOupats nmpuMepsl ap YKCcel, SIBISIOUUXCS PEIICHUEM JUHEHHOT0 ypaBHEHUS C IBYMS
IIEPEMEHHBIMH.

CtpouTh B KOOPJAMHATHOM IUIOCKOCTHM TrpaduK JUHEHHOTO YpPaBHEHHUS C JIBYMS
MEPEMEHHBIMU, MOJIB3YSICh TPaQUKOM, IPUBOJIUTH TPUMEPHI PEILICHUS YPABHEHUS.

Pemate cucTeMbl NIByX JIMHEHMHBIX YpaBHEHH C JBYMs IEPEMEHHBIMH, B TOM YHCIE
rpaguyecku.

CocTraBisATh M peniaTh JUHEHHOE YPABHEHUE WM CUCTEMY JIMHEHHBIX YPaBHEHHU IIO
YCJIOBHUIO 3aJlauyd, HWHTEPIPETHUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33Jadd IOJYyYECHHBIN
pe3yJbTar.

DOyHKUUHA

N300paxaTh Ha KOOPAMHATHOM NpPSIMOM  TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM
KOOpAMHATAaM, JIy4d, OTpPE3KH, HWHTEPBAJIbI, 3alMCHIBATH YHCIIOBBIE IPOMEKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OTMeuarb B KOOPAMHATHOM IUIOCKOCTH TOYKM MO 3aJaHHBIM KOOpPAMHATaM, CTPOWTH
rpaduku TuHEHHBIX GyHKIMA. CTpouTh Tpaduk GyHKIMU Y = [X|.

OnuceiBaTh € NOMOIIBIO (YHKIUN U3BECTHBIE 3aBHUCHUMOCTH MEXIY BEIMYMHAMU:
CKOpPOCTb, BpEMsl, pacCTOSHME, LI€HA, KOJIUYECTBO, CTOMMOCTbH, IMPOU3BOAUTEIBHOCTh, BpPEMH,
00BEM paboTHI.

Haxoauth 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMEeHTa.

[Tonumate rpaduyeckuii cmocod MpencTaBlICHUs M aHajdu3a WHPOpMAIlUM, U3BIEKATHb U
MHTEPIPETUPOBATh UH(POPMALIHIO U3 TPapUKOB peaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xoniy oOyuenus B 8 kiiacce oOydaromuiicss TOJYYUT CIEAYIOIIUE MPEAMETHBIE
pE3yJbTaTHI:

Yucia v BIYUCICHUSA

Hcnonbs30BaTh HayalbHBIE MPEACTABICHHUS O MHOXECTBE ACHCTBUTEIBHBIX YHMCEN IS
CpaBHEHUS, OKPYIJICHHS W BBIYUCICHHM, HM300paxaTh JIEWCTBUTENIbHBIE YMCIAa TOYKAMHU Ha
KOOpPJIAUHATHOM MPAMOM.

[IpuMeHATh MOHATHE apUPMETUUYECKOTO KBAIPATHOIO KOPHS, HAXOAUTh KBAJpaTHbHIE
KOPHH, UCHIOJIB3YS IIPU HEOOXOJUMOCTH KaJIbKYJIATOP, BHIIOIHATH MpeoOpa3oBaHus BhIPAXKEHUH,
coAep KallMX KBaJIPaTHbIE KOPHU, UCTOJIb3Ysl CBOMCTBA KOPHEM.



Hcnonp3oBaTh 3amucyd OOJBIIMX W MajbIX YHUCET C TOMOINBIO JECATUYHBIX ApoOed u
creneneit uncina 10.

AJuireOpandecKkue BbIPaKeHUsA

[IpuMeHATh TOHSTHE CTENEHUW C LEIbIM TOKa3aTeleM, BBINOIHIATh MPeoOpa3OBaHMUS
BBIPAKEHUH, COAEPIKAIINX CTETIEHU C IIEIbIM MOKA3aTEJIEM.

BBINONHATE TOXKIIECTBEHHBIE MPEOOpPa30BaHUS PALUMOHAIBHBIX BBIPAKEHH Ha OCHOBE
MpaBWJI ACHCTBUI HaJ MHOTOWICHAMHU U aNreOpandyecKuMu Jpo0siMH.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIH.

[IpumeHnsaTh npeobpa3oBaHus BBIPAXKEHUH IS pEIICHUS Pa3IMYHbIX 3a7a4 U3 MAaTEeMAaTHKH,
CMEXHBIX NIPEIMETOB, U3 PEATbHON MPAKTHUKHU.

YpaBHeHMS U HEPABEHCTBA

Pemiats nuHeliHble, KBaJApaTHbIE YPABHEHUS U PALIMOHAIbHBIC YPABHEHHUSI, CBOJAIIMECS K
HUM, CUCTEMBI JIByX YPABHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOaUTH MpOCTEUIINE UCCIEA0OBAHUS YPABHEHUN U CHUCTEM YpaBHEHHl, B TOM YHCIIE C
MpUMEHEHUEM TrpadUyecKuX MpeACTaBIeHUN (yCTaHaBIMBaTh, HMMEET JM YpPABHEHUE WJIU
CUCTEMa YpaBHEHUI pelIeHus], €CIIM UMEET, TO CKOJIBKO, U ITpoYee).

[lepexonute OT cioBecHOW (POPMYIMPOBKM 3alaud K €€ anredpandyeckoil Mojenu ¢
IIOMOIIBIO COCTABJICHUS YPAaBHEHUS WJIM CHUCTEMbl YpPaBHEHUM, WHTEPOPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4y MOJTYyYECHHBIA PE3yJIbTaT.

[IpuMeHATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB JJII CPABHEHMSI, OLICHKH, PEIIaTh JUHEHHbIE
HEpPaBEHCTBA C OAHOW NEPEMEHHOW M HX CHUCTEMbI, JaBaTh TPaHUUECKYI0 WIUTFOCTPALIMIO
MHOKECTBA PELICHN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUUHA

[ToHumaTh 1 UCTIOJIB30BaTh (YHKIIMOHAIBHBIE MTOHATUS U S3bIK (TEPMUHBI, CAMBOJIUYECKUE
0003HaYEHNUs), ONPENEATh 3HaUeHNE (DYHKIIMH MO0 3HAYEHUIO apryMEHTa, ONPEIENsATh CBOWCTBA
(dbyHKIUU 110 €€ TpaduKy.

Ctpouts rpaduku dJieMEeHTapHBIX (YHKIIUIA BUIA:

y = kix,y =x2,y = x3,y = x|, y = VX, omHCcBIBaTh CBOMCTBA YHCIOBOI (YHKIHH IO €&
rpaduky.

K konuy oOydenuss B 9 kJjacce oOy4aroUIMICS TNOJYYUT CIEAYIOLIME MPEIMETHbBIE
pE3yNbTATHI:

Yuciaa v BIYUCICHUA

CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAJIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BoinonuaTe apudmerrueckue NEUCTBHS C PallMOHATBHBIMU YKCIAMU, COYETas YCTHbIE U
MMUChbMEHHBIE TPUEMBI, BBITIOJIHATH BHIYUCIICHUS C UPPAIMOHATLHBIMU YHCIAMH.

HaxoauTh 3HaueHUs CTENEHEN ¢ LeNbIMA MOKa3aTeIsIMU U KOPHEU, BBIYMCIATh 3HAYEHUS
YU CJIOBBIX BBIPAKECHUMU.

OKpyrJIsITh JEUCTBUTEIBHBIE 4YHCIA, BBIMOJHITh TPUKHUAKY pe3yibTaTa BBIYHUCICHUM,
OLICHKY YMCJIOBBIX BBIPAYKEHUU.

YpaBHeHUS U HEPABEHCTBA

Pemiars nuHElHBIE W KBaJpaTHbIE YpaBHEHHMS, YpaBHEHHS, CBOJMIIMECS K HHM,
npocTeiiire ApoOHO-palluOHAbHbBIE YPAaBHEHUS.



Pemate cuctemsbl NIBYyX JIMHEWHBIX YPABHEHHU C JBYMsI MEPEMEHHBIMU U CHUCTEMBI JIBYX
YPaBHEHHM, B KOTOPBIX OJJHO YPABHECHUE HE SIBJISECTCS JTUHEUHBIM.

Pemate TekcToBbIe 3amaud  anreOpanyeckuM CIocoOOM C TIOMOINBI) COCTaBJIEHUS
YpaBHEHUSI WJIM CUCTEMBI ABYX YPABHEHUH C JIByMS IEPEMEHHBIMU.

[IpoBoaNTh MpOCTEHIINE UCCICIOBAHUS YPABHCHUN U CUCTEM ypaBHEHUM, B TOM YHUCIIE C
MpUMEHEHHEM TpadUyecKnX TPEACTaBIeHUN (yCTaHaBIMBAaTh, HWMEET JM YypaBHCHUE WJIU
CHUCTEeMa YPaBHEHUM pEelIeHUs, €CIId UMEET, TO CKOJIBKO, U TpoYee).

Pemare nuHEHHBIE HEpaBEHCTBA, KBaJApaTHbIC HEPABEHCTBA, H300pa)kaTh peIICHUE
HEPABEHCTB HA YKCJIOBOM MPSIMOM, 3aMKUCHIBATH PEIICHUE C TOMOIIBIO CUMBOJIOB.

PemaTte cucremsbl IMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIINE KBAIPATHOE
HEPABEHCTBO, M300pakaTh PEIICHUE CHUCTEMbl HEPABEHCTB Ha YHUCJIOBOM MpsIMOM, 3alKCHIBATh
pEIICHUE C MOMOIIBIO CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA MIPHU PEIICHUM PA3JIMYHbBIX 3a7a4.

DOyHKUUHA

Pacno3naBaTh pyHKIIMHM U3yUYeHHBIX BUIOB. [l0Ka3bIBaTh CXeMaTUUYECKHU PACIIOIOKEHHUE Ha

KOOPJAMHATHOM TIOCKOCTH rpadukoB ¢pyHkimid Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y =X,y = |x|, B 3aBHCHMOCTH OT 3HauYeHMI K09)HUIUEHTOB, OMICHBATH CBOHCTBA
(GyHKLIMH.

Crpouth U M300pakaTh CXEMaTHUYECKU TpaUKU KBaJpaTHUUHBIX (DYHKLIHH, OMHCHIBATH
CBOMCTBA KBaJAPAaTUUHBIX (PYHKUUN IO UX rpauKam.

Pacno3naBaTe  KBajgpaTHuHyrO (yHKIMIO 10  (opmyse, NOPUBOJUTH HPHUMEPHI
KBaJPaTUYHBIX (DYHKIMI U3 peaibHOM XKU3HU, (PU3UKU, TEOMETPUHU.

Yucii0BbIE NOCTEA0BATEILHOCTH M IIPOrPEeCCHH

Pacnio3naBaTh apu(MeTHYecKyr0 U F€OMETPUUECKYI0 MPOrpEecCHM MPHU Pas3HbIX crocodax
3a/1aHus.

BbINONHATS BBIYMCIECHHS] € HMCHOJB30BaHMEM (OpMyN N-To ujieHa apudMeTHYecKol u
r€OMETPUYECKON MMPOTPECCHUM, CYMMBI IIEPBBIX N YWIEHOB.

N306paxaTh 4ieHbl NOCIEI0BATENBHOCTH TOUKAMHU Ha KOOPJUHATHOMN MIIOCKOCTH.

Pemate 3a1a4n, CBsI3aHHBIE C YUCIOBBIMU ITOCIIEA0BATEIBHOCTAMH, B TOM YHCIIE 3a/1a4y U3
peanbHOM XKU3HHM (C UCTIOJIB30BAHUEM KAJBKYJISATOPA, HU(POBBIX TEXHOJIOTUI).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM
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KoanuecTBO 4acoB

KoHTpoJibHBI

Bcero
e padoThl

OcHOBHbBIE BHU/BI J€ATCIBHOCTH oﬁyqaloumxca

Yucna 1 BEIUKCIIEHU.
Pannonansunie uncna

25 1

CucreMaTH3dpoBaTh M oforamarb 3HaHUA 00
OOBIKHOBEHHBIX W JAECATHYHBIX Jpo0six. CpaBHMBaTL M
YHOPS/104YMBATH apoowu, peoOpa3oBbIBas pu
HEOOXOUMOCTH JIECATUYHBIE JpoOM B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B JIECATUYHBIC, B YACTHOCTH B OECKOHEUHYIO
JIecATHUHYI0 J1po0b. IIpuMeHsATH pa3Hoo0pa3Hble CIOCOObI
U NPUEMBI BbIYMCJIEHHUS 3HAYEHUI TPOOHBIX BbIPAKEHHUM,
collepKalluX OOBIKHOBEHHbIE U  JIECATUYHBIE JIPOOH:
3aMEHSTh TNPU  HEOOXOJAMMOCTH  JIECATUYHYIO  JpOoOb
OOBIKHOBEHHOW M OOBIKHOBEHHYIO JECSTHUYHOH, MPUBOJIUTH
BbIpakeHHE K Qopme, Hanbosiee yI0OHON sl BBIUYMCIICHUH,
peoOpa3oBbIBaTh JIPOOHBIE BBIPAKEHHS HA YMHOXEHUE U
JiefieHNe JECATUYHBIX Jpobel K JeHCTBUAM C IeNbIMU
gyuciaamu. IIpuBoauTh 4YKMCI0BBIC U OYKBEHHBbIC IIPHUMEPbI
CTENEHU C HATypalbHbIM IOKa3aTeleM, OOBSICHAS 3HAYCHUs
OCHOBaHHUsl CTENEHM U T[I0Ka3aTeNsi CTENeHH, HaXOJUTh
3HAYCHMs CTeneHed Buaa a n (a — Jr0boe parruoHAIBHOE
YHUCIIO0, N — HaTypajbHOe uncio). [lonmmMaTes cMbIch 3anucu
OONBIIMX YHMCET C TMOMOUIbI0 JECATHUYHBIX Jpobell u
creneHer yncna 10, NpUMEHATh UX B PEalbHBIX CUTYalHsIX.
IlpumeHsiTe NpU3HAKU  JEIMMOCTH, DPA3lOXKEHHMs Ha
MHOJKUTENM HaTypaJbHBIX uucell. PemiaTes 3agaum Ha 4yacTy,
MPOLIEHTHI, MPOIMOPIIMU, HA HAXOXJCHHE NpoOu (TpOIeHTA)




OT BEJMYMHBI U BEJIMUYUHBI 1O €€ apodu (IpOIEeHTY), APOOH
(mporieHTa), KOTOPBIN COCTABIAET OJHA BEJINYHMHA OT JIPYTOM.
I[IpuBoauTH, pa30HMpaTh, OLEHUBATH PA3IUYHBIC PELICHUS,
3alMCH  pEIICHWH TEKCTOBBIX 3anad. Pacmo3HaBaTth u
O0bSICHATH,  ONUPA’Ch  HAa  ONpENCNICHHs,  HPSMO
NPONOPIMOHANBHBIE M O0paTHO  MPONOPIHOHAIBHBIC
3aBUCUMOCTH MEXIY BEIMYMHAMH; MPUBOAUTH NMPUMePbI
ATHX 3aBUCUMOCTEH M3 pPealbHOTO MHpPa, U3 APYIHX y4eOHBIX
npeaMeToB. PemiaTh mpakTHKO-OpMEHTHPOBAHHBIC 33/1a4H Ha
npoou, MPOIICHTHI, PSIMYIO U 00paTHyIO
IPOTIOPIMOHATIBHOCTH, POTIOPIIHN

Anrebpanyeckue BbIpaKeHHs

YpaBHEHUs U HEPABEHCTBA

27
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Osaagers anredpandeckol TEPMUHOIOTHEN U CUMBOJIMKOM,
IPUMEHSTh €€ B IMPOLIECCE OCBOEHUSA Y4eOHOro marepuala.
Haxoautpb 3HaueHuss OyKBEHHBIX BBIPAKEHUH MPH 3aJlaHHBIX
3HA4YEeHUSAX OYKB; BBINOJIHATH BBIYUCIEHHS MO (QopMmyliam.
BbinoHATL  1peoOpa3oBaHUs  LEJOr0  BBIPAKEHUS B
MHOT'O4JIECH IIPUBEJICHUEM NOJO0HBIX CJIaracMslXx,
pacKpbeITHEM CKOOOK. BBINOJHATH YMHOXXEHUE OJHOYJICHA
Ha MHOTOWIEH M MHOTOYJI€Ha Ha MHOIOWIEH, NMPHMEHATH
dopMynbl  KBajgpara CyMMBl M KBajapaTa Ppa3HOCTH.
OcyuiecTBIATh Pa3loKeHHNE MHOTOWIEHOB HAa MHOKHTEIU
nyTéM BBIHECEHHS 3a CKOOKM OOIIero  MHOMXHUTEs,
npUMeHeHHUs (GOpMyJibl  Pa3HOCTH  KBaJpaToB, (QopMyl
cokpaménHoro ymHoxeHus. IIpumeHsTH npeoOpazoBaHUe
MHOTOYJIEHOB  JUIl  PELIEHUS  pPAa3IMYHBIX  3aJa4 U3
MaTEMaTHKH, CMEXHBIX MPEAMETOB, U3 PEalbHON NMPAKTUKH.
3HAKOMMTBCS € HCTOPHEH Pa3BUTHS MATEMaTUKU

Pemarb JIMHENHOE YypaBHEHHWE C OJHOM NEPEMEHHOM,

NpUMeHssl MPaBWIA MEepexo/ia OT UCXOJHOTO YpaBHEHMS K
paBHOCUJIIBHOMY eMy Ooiiee mpoctoro Buna. IlpoBepsiTs,




SBJIICTCSL JIM KOHKPETHOE YHCJIO KOPHEM YPaBHEHUS.
IHonOupars mpuMepsl Nap 4ucen, SBISIOMINXCS PELICHUEM
JVHEWHOTO YpaBHEHUs C AByMs IepeMeHHbIMU. CTPOMTDH B
KOOPIMHATHOM TJIOCKOCTU TpaUK JTMHEHHOTO YPaBHEHHS C
JBYMsI TEPEMEHHBIMH; IOJb3YACh I'padUKOM, NPHBOIUTH
npuMepbl peuieHus ypaBHeHus. HaxoauTs penieHue
CUCTEMBl  JBYX JIMHEHHBIX yYPaBHEHHH C  JByMs
nepeMeHHbIMU. CoCTaBAATh M peliaTb ypaBHEHUE WIH
CUCTEMY YPaBHEHUH IO YCIIOBUIO 33a[]a4M, UHTEPIIPETUPOBATH
B COOTBETCTBHM C KOHTEKCTOM 3aJa4d I1OJTy4CHHBIN
pe3yabTar

Koopaunats! u rpaduxu.
DyHKIMHU

[ToBTOpeHue u 0600IIeHNE
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H3o0pakarb Ha  KOOPAMHATHOM  NPSAMOWM  TOYKH,
COOTBETCTBYIOIIME 33/IaHHBIM KOOpAMHATAM, JIy4d, OTPE3KH,
UHTEPBAJIbI, 3alKChIBATh MX Ha alreOpanvdeckoM S3bIKE.
OrMeyaTp B KOOPAMHATHOH INIOCKOCTH TOYKHU IIO
3aJJaHHBIM KOOpJMHATaM, CTPOMTb TpaUKH HECIOKHBIX
3aBUCHMOCTEH, 3aJaHHbIX (opMylaMH, B TOM 4YHUCIE C
nomouipio nudpoBsix adoparopuil. [IpuMeHsATH, U3y4aTh
NpeuMyllecTBa, HHTEPNpPeTUpPoBaTh rpadpudeckuii cnocod
IpEe/ICTaBIEHUs] W aHalu3a pPa3HOOOpa3HOW >KU3HEHHOM
nHpopmaruu. OcBauBaTh IMOHATHE (QYHKLWH, OBIIAJEBaTh
(b yHKIIMOHATBHON TEPMUHOJIOTUEM. PacnosnaBarnb
JIUHEHHYI0 (QyHKIUIO Y=X+h, omucwbIiBaTL €€ CBolicTBa B
3aBUCHMOCTH OT 3HaueHHi kodpduunentoB K u b. Crtpourn
rpaguku JMHEHHONH QYHKIUH, QYHKIAA Y =l x|
Hcnonb3oBare wuppoBbIe pecypebl I IIOCTPOCHUS
rpadukoB (QyHKIUHA W W3ydeHHS HMX CBOMCTB. [IpuBOAHWTH
MIPUMEpPBI JINHEHHBIX 3aBUCUMOCTEH B PEAJIbHBIX MPOLECCax
U SIBJICHUSIX

BpiOuparb, NpUMeHATH OLEHMBATH CIOCOObLI CPAaBHEHUS
qrce, BEIUNCICHHH, Tpeo0pa3oBaHU BIpAXKEHUH, peILICHUS
ypaBHeHMH. OCylIeCTBIAATh CAMOKOHTPO/Ib BBIITOIHICMbIX
JEUCTBUM UM CaMOIPOBEPKY pe3yiabTaTa BBIYUCICHUH,
npeoOpa3oBaHuii, TmocTpoeHuil. Pemars 3agaum U3




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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peanbHON KU3HM, NPUMEHATh MaTeMaTH4YeCKHe 3HAHUS
JUId pellleHus 3aJad M3 JApyrux mnpeameroB. Pemarts

TEeKCTOBbIE 3aa4d, CPaBHHUBATh, BbIOMPATH CIOCOOLI
pelieHus 3agaun




8 KVIACC

Ne i/
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OcHOBHbBIE BU/JBI 1€ATCJIBHOCTH Oﬁy‘lalOlIII/IXCH

Yucna u Beruncienus. Kaaparuele
KOpHHU

K
Beero OHTPOJIbHBIE
padoThI
15 1

®opMyIHpPOBATH  ONpeJeJieHHe  KBaJIpaTHOTO
KOpHSl U3 4YMcia, apuPMETHUYECKOro KBaJIpaTHOIo
kopHs. [IlpuMeHsiITb omepanuio U3BICYCHUS
KBaJpaTHOIO KOpHS M3 4YMCJIA, HCHOJB3YHl IpU
HEOOXOIMMOCTH  KaJIbKyJATop. OueHuBaTrb
KBaJIpaTHble  KOPHM  LENbIMH  YHUCIAMU U

JNECATUYHBIMH  JPOOSIMHU. CpaBHuBaTp ®
yHOpsSi104UBATh paloHaIbHbIE u
HppalMoOHAIIbHBIE YHCIa, 3alMCaHHbIE C IIOMOIIBIO

KBaJpaTHbIX KopHel. McceenoBarb ypaBHEHHE X2

a, HAXOJUTh TOYHbIE U MPUOIMKEHHBIE KOPHU
npu a > 0. HceaenoBaTs cBOiiCTBA KBAAPATHBIX
KOpHEH, IPOBOAS YHCIOBBIE JSKCIEPUMEHTHI C
HCIIOJIb30BAaHUEM  KaIBKYJIATOpPa (KOMIIBIOTEPA).
Joka3biBaTh CBOICTBA apu(pMeTHIECKUX
KBaJpaTHbIX  KOPHEH; MNPUMEHATH WX I
peoopa3oBaHUs BBIPAKEHUM. BbInoyHATH
npeodpa3oBaHusl  BBIPAKEHUH,  COAEpXKAIUX
KBaJIpaTHblE KOPHH. BrIpakaTb NEpeMEHHBIE W3
reoMeTpuyeckux U ¢usznyeckux  (HopMyl.
BbI4ucasiTh 3HAYEHUS BBIPAKEHNN, COAEPKAIINX
KBaJpaTHBIE KOPHH, UCIIOJIb3YS pu
HeoOxoaumocTu Kanpkynarop. Menmoab3oBaTrh B
xone peLIeHust 3a1a4 3JIEMEHTapHbIE
MIPEJCTABJICHUS, CBSI3aHHBIE C MPUOINKEHHBIMU
3HAYEHUSIMU BEJIMYMH. 3HAKOMHUTHCS € HCTOpPHel
pa3BUTHUSI MAaTEMATUKHU




Yucna u BeraucicHus. CTEIeHb ¢
OCJIBIM ITOKA3aTCJICM

DopMYyJTHPOBATH ONpe/iesieHne CTEIEHHU C IEIBIM
nokazateneM. IlpeacTraBiasTh 3anuch OONBIIUX U
MaJIbIX YHCell B cTaHaapTHOM Buje. CpaBHMBATH
4ypcia u BEJIMYMHBI, 3aluCcaHHbIC c
ucnoib3oBanueM crernend 10, HMcmoab3oBarth
3amMch YWCeN B CTAaHJAPTHOM BHIE IS
BBIPQXKEHUSI PAa3MEPOB OOBEKTOB, IUTEIHHOCTH
IPOIIECCOB B OKPYKaIOIIEM MUpE.
DopMyIHPOBATD, 3anuCchIBATh B
CHMBOJIMYECKOi ¢dopMe W HIJIIOCTPUPOBATH
npuMepaMM  CBOWCTBAa CTENEHH C  IENBIM
nokaszareneM. [IpuMeHsATh CBOCTBA CTEIICHU ISt
npeoOpa3oBaHuUs BBIPOKEHUH, COJIePIKaIITUX
CTEIIEHH C IeJbIM II0Ka3arejieM. BBINOJIHATH
JeHCTBHAA C  4YWCJIaMH,  3alHdCaHHBIMH B
CTaHgapTHOM Bujae (yMHOXCHHE, JICJICHHUE,
BO3BEJICHUE B CTEIEHb)

Anrebpanueckue BbIpaKeHHUS.
KBanpaTHblil TpéxuiieH

PacnoznaBarsb KBaJIpaTHBII TPEXUJIEH,
YCTAHABIIMBATb BO3MOYKHOCTb €T0 Pa3JIOKEHUs Ha
MHOXUTEIU. PackiajgblBaTh Ha MHOKHTEIH
KBaJPAaTHBI  TPEXWIEH C HEOTPULATEIbHBIM
JUCKPUMHHAHTOM

AnreOpanyeckue BhIpaKeHUS.
Anrebpanueckas 1po0b

15

3anuceiBaThL anreOpandeckue  BbIpaKEHUS.
Haxoaurpb o0nacte onpeneneHus: panroHaIbHOIo
BbIpKEHUSI. BBINOIHATH YNCIOBBIE MOJCTAHOBKU
U BBIMMCJIATH 3HAUCHUE JAPOOH, B TOM YHCIE C
MOMOIIBIO  KalbKynATopa.  PopMyJupoBaTh
OCHOBHOE CBOWCTBO anreOpanyeckol apoOu u
NPUMEHATb €ro Uil MpeoOpa3oBaHUS JIpoOeH.
BoinosHsTh JgeiicTBUS ¢ anreOpanvecKuMH
JpOOsIMHU. [IpumensTH npeoOpa3zoBaHus
BBIDQXEHUM [JI1 pelIeHHs 3a7ady. Bblpamkarb
nepemennsie  u3  popmyn  (pusmueckux,
F€OMETPUYECKUX, OMMCHIBAIOIINX OBITOBBIE




CHUTYaIllH)

YpaBHEHHUs 1 HEPABEHCTBA.
KBanparsble ypaBHEHUS

15

PacnosnaBarnb KBaJpaTHBIC YpaBHEHHS.
3anuceiBaTh  (oOpMyJly KOpHEH KBaJIpaTHOIO
YPaBHEHMSI; peliaTh KBaJpaTHble YpaBHeHUS —
nosiHble U HenosHble. IIpoBoauTh mpocTeiue
HCCJIE0BAHMA KBaJpaTHBIX ypaBHeHui. Pemarb
YPABHEHUs, CBOJALIMECS K KBaJApaTHbIM, C
IIOMOILBIO npeodpazoBaHui U 3aMEHOU
nepemeHHoil. HaOmwopare M aHaJIM3HPOBATh
CBSI3b MEXIy KOpHAMU U Ko3(pduuueHramu
KBQJIpaTHOr0  ypaBHeHusdA.  DopMyJMpoBaTh
TeopeMy Buera, a Taxxe oOpaTHyi0 - Teopemy,
IPUMEHATh 3TU TEOPEMBl Ul PpELICHUS 3a/1ad.
Pemiath TekcTOBBIE 3aJa4M aIredpanyuecKuM
CII0COOOM: NIEPEXOJUTh oT CJIOBECHON
(bopMynUpOBKH YCIIOBUSA 3a7a4u K
anredpandecko MoAenu MYTéM  COCTaBJICHUS
YPaBHEHMS; pelIaTb COCTABICHHOE YPaBHEHUE,
MHTEPIIPETUPOBATh pE3YJIbTaT. 3HAKOMHUTBLCH C
UCTOPHUeEH pa3BUTHS areOpsl

VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI
yYpaBHEHUN

13

PacnosHaBaTh JIMHEHHBIE YPAaBHEHUS C JBYMS
nepeMeHHbIMH. CTpouTh Tpa@uKu JIMHEWHBIX
YPaBHEHM, B TOM YHUCIIE HCNOIb3YH HH(POBBIE
pecypchil. Paziuuars napasuiebHbIe u
[IepeceKaroIIrecs NpsAMbIE IO UX YpPaBHEHUSM.
Pemaths cucremsl JByX JIMHEWHBIX YPAaBHEHHU ¢
JIBYMS IIEPEMEHHBIMHU MIOJICTAHOBKOM U
cinokeHreM. Pemarb mnpocTedive CHCTEMBI, B
KOTOpPBIX OJHO W3 YpaBHEHUH HE sBIAETCA
JIMHENHBIM. IIpuBoauTh rpaguyeckyro
HHTEPNPETANUIO PEIICHUS YpaBHEHHUS C JABYMS
IIEPEMEHHBIMM M CUCTEM YPABHEHHH C JBYMS
NepeMeHHbIMH. Pemiath TekcTOBbIE 3aga4m
anreOpanveckuM CIocoOoM




YpaBHEHUS U HEPABEHCTBA.
HepaBencrtpa

CDYHKI_[I/II/I. OCHOBHbBIC TOHATHS

Oyukuuu. YuciaoBble QyHKIUH

12

DopMyJIHPOBATH CBOMCTBA YHCITOBBIX

HEPaBEHCTB, WJUTIOCTPUPOBATh UX Ha
KOOPJIMHATHOM MPSIMOH, JIOKA3LIBATh
anredpanyvecKku. IIpumMeHsATH CBOliCcTBA

HEpaBEHCTB B XoAc pemeHus 3anad. Pemarsb
JMHENHbIE HEPAaBEHCTBA C OJHOM IEPEMEHHOM,
U300pakaTh pELICHHE HEPABEHCTBA HA YUCIIOBOM
IIPSIMOM. Pemats CUCTEMBI JIMHENHBIX
HEpaBEHCTB, M300paXaThb pELIEHHE CUCTEMBbI
HEPAaBEHCTB Ha YKMCIIOBOM IIPAMON

Hcnoab3oBarh (b yHKIIMOHAITBH YIO
TEPMHHOJIOTHI0O H CHMBOJIHKY. Bpraumcasars
3HaYeHust QYHKIMH, 3a7aHHBIX (GopMmynamu (TIpu
HEOOXOIMMOCTH  HCHOJIb30BaTh  KaJbKYISTOD);
COCTaBJSATh TaOMUUbl 3HAYeHWil (yHKUIUU.
Crponth mno ToukaM rpapuku (HYHKUUH.
OnucbiBaTh CBOMCTBAa (QYHKIMM Ha OCHOBE €&
rpaguueckoro mnpexacraBieHus. Hcenoab3oBaTh
(YHKIIMOHAIBHYIO TePMMH0JIOTHI0 U
cumBosnky. UcciaenoBarb npuMepsl TpaduKoB,
OTpaKAIOLIMX peajlbHble MpPOLECChl U SBJICHUS.
IIpuBoauTh NMpHUMepPHI NPOLECCOB U SBICHUN C
3aIaHHBIMU CBOMCTBaMH. HUcnons3oBarb
KOMIIBIOTEPHbIE MNPOrpaMMbl ISl MTOCTPOCHUS
rpadukoB HYHKIUN U U3y4EHUS UX CBOMCTB

Haxomute ¢ nomombio rpaguka QyHKIUU
3Ha4YE€HHE OJHOM M3 paccMaTPUBAEMBIX BEJIMYUH
M0 3HAYECHUIO APYrod. B HECHOXHBIX Ciydasx
BbIpa:KaTh (opMy/0ii 3aBHCHMOCTb MEXKIY
BenuuuHaMu. OnuchIBaTh XapaKTep HW3MEHEHUs
OJIHOM BEIMYMHBI B 3aBUCUMOCTH OT M3MEHEHMS
apyroii.  Pacmo3HaBaTb  BUIBl  U3y4YaeMBbIX
GyHKIHH. IToxa3eIBaTh CXeMAaTHYEeCKH
MIOJIOKEHWE HAa  KOOPAMHATHOM  INIOCKOCTH




rpa¢ukoB QyHKumi Bujpa: y = x2, y =x3, y =
Vx, y = |x|. Mcnoab30BaTh (PYHKIHOHAJILHO-
rpajguyeckue MpeacTaBIeHUsI U PEHICHUS U
WICCIICIOBAaHNUSI YPAaBHEHUH U CHCTEM ypaBHEHHUH.
IIpuMeHATH uugposbie pecypchl s
OCTpPOCHUS rpaduKOB PYHKITHIMA

10 [ToBTOpeHue u 0600IICHNE
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BuiOMparb, NpPUMEHATH, OLEHUBATH CIOCOOBI
CpaBHEHUSI YHMCEIN, BBIYMCIICHUH, MpeoOpa3oBaHUM

BBIPAKEHUH, peleHus YPaBHEHUH.
OcymecTBJasiTb CAaMOKOHTPOJIb  BBITIOJHAEMBIX
JIEACTBUI 51 CaMOIIPOBEPKY pe3ynbTara

BBIYKCIICHUH,  TMpeoOpa3oBaHUM,  IMOCTPOCHUM.
Pemarp 3aga4d M3  peaJbHON  KHM3HH,
NPUMEHATb  MaTeMaTHUYeCKHe  3HaHus s
peumieHus 3a1ad U3 Ipyrux npeamero. Pemarsb
TEeKCTOBbIe 3a/1a4d, CPaBHUBATh, BbLIOMPATH
CIoco0bI PeIIeHUs 3a1auu




9 KJIACC

KoaundecTBo 4acoB
Ne HaumeHoBaHue pa3jiesioB U TeM

KoHnTpoJbHbIE
n/n mporpaMmmbl Bcero
padoThI
1 Yucna v BerunciieHus. JleicTBUTENbHBIE 9 1

quciia

OcHOBHBIE BU/IbI 1€ITEJIbHOCTH 00YYAKO M XCS

PasBuBare nMpeacraBjeHUss O YHCIAX: OT
MHOKECTBA HATYpPajbHBIX YHUCENl 10 MHOXKECTBA
JOEUCTBUTEILHBIX 4Hcel. (O3HAKOMHUTBLCA C
BO3MOJKHOCTBIO IIPEJICTABICHUS ACUCTBUTEIBHOTO
yucia Kak OECKOHEYHOM JeCATUYHON Apodu,
NPUMEHATh JECATUYHBIE IpUOIVKEHUS
PallMOHANBHBIX W HMPPAlMOHAIBHBIX  YHCEIN.
M300paxkarp [IEHCTBUTENBHBIE 4YMCIA TOYKAMU
KOOpAUHATHOU IIPSIMOM. 3anuceIBaTh,
CPABHUBATHL M YNOPSAA0YHBATH JCHCTBUTEIIBHBIE
yucia.  BBIMOJMHATH, coderas  YCTHbIE U
[MACbMEHHBIE MIPUEMBI, apudmMernyeckune
AEHCTBHSA C PallMOHAJIbHBIMU YUCIIAMH; HAXOAUTH
3HAUEHUs CTEIECHEW C LENbIMU I0Ka3aTeIIMU U
KOpDHEHM; BBIYHCJIATH  3HAYCHUS  YHUCIOBBIX
BelpakeHui. IlomyyuTs mpeacraBjieHue o
3HAYUMOCTH JIEHCTBUTEIIBbHBIX qucen B
MIPAKTUYECKON JeATEIIbHOCTH YeJoBeKa.
AHAIM3UPOBATH M /1€/1aTh BBIBOABI O TOYHOCTH
OpuOIMKeHUsT  JACUCTBUTENBHOTO  YHUClA  TpU
pemieHnn 3amad. OKpyrJisitb J€MCTBUTENbHBIC
YUClla, BBINOJIHATH MNPHUKHAKY pe3yiabTara
BBIYMCIICHUW, ONEHKY 3HAuY€HWH  YHUCIIOBBIX
BBIPAKECHUI. 3HAKOMMTBCH € HCTOPHEl pa3BUTHUS
MaTeMaTUKU




YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C
OJIHOM IIEPEMEHHOMN
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OcBauBarb, 3anOMHHATL W  NPUMEHHATH
rpajpuuyeckue MeTOAbI IIPU PELICHUN YpaBHEHUH,
HEPaBEHCTB U UX cucreM. PacnmosHaBarhb Lenble U
npoOHbIe ypaBHeHUs. Pemarb JuHeiiHbIe U

KBa/IpaTHbIE YPABHEHHUS, ypaBHEHHS,
CBOJSIIMECS K HHUM, NpocTedIme JpoOHO-
paloHalbHbIE ypaBHEHHS. IIpennararb

BO3MOXHBIE CITIOCOOBI peIIeHHsI TEKCTOBBIX 3ajad,
o0Cy:k1aTh MX M pelaTh TEKCTOBbIC 33/1a4M
pasHbBIMU cIIocO0aMU. 3JHAKOMUTBCS ¢ UCTOpHel
Pa3BUTHS MAaTEeMaTHKU

VYpaBHenus u HepaBeHCTBA. CHCTEMBI
ypaBHEHUH

VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa
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OcBanBaTb W NPHUMEHATH MPUEMBI PEIICHUS
CUCTEMBI JABYX JIMHEHMHBIX YPABHEHUH C JBYyMs
MIEPEMEHHBIMM U CHUCTEMbl JIByX YpPaBHEHHUM, B
KOTOPBIX  OJIHO  YpaBHEHHWE HE  SBIACTCA
nuHelHbM.  Mcenonb3oBarb  (PYHKIIMOHATIBHO-
rpaduyecKue TPEACTABICHUS s PeleHus H
HCCJIeIOBAHHUA YpaBHEHU H CHCTEM.
AHAIM3UPOBATH TEKCThI 3a4a4, pemarb uX
areOpanyeckuM  CIocoOOM:  MepexXoAuTh OT
CJIOBECHOW (DOPMYITUPOBKH YCIOBUS 3aJaydl K
areOpandeckol MoOJeNd MYTEM  COCTABJICHHS
CUCTEMBbl YpPaBHEHMil, pemiaTh COCTaBIICHHYIO
CHUCTEMY YpaBHEHUIA; HHTEPNpPeTUP 0BATh
pe3ynbTar. 3HAKOMHUTBCH ¢ MCTOPHEH DPa3BUTHSA
MaTeMaTUKU

Yurars, 3aNuChIBATh, NOHUMATh,
HHTEPNPETHPOBATh HEPABEHCTBA; HMCIOJIB30BATH
CHUMBOJINKY W  TE€PMHUHOJOTHIO. BbINOJIHATH
npeoOpa3oBaHusl HEPABEHCTB, UCMOIb30BAThH IS
mpeoOpa3oBaHusl CBOMCTBA YMCIIOBBIX HEPABEHCTB.
Pacno3naBarb  JHMHEHHBIE U KBaJpaTHbIE




DyHKIUMHK
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HepaBeHCTBa. PemiaTs JMHelHbIe HEPaBEHCTBA,
CUCTEMbl  JIMHEHMHBIX  HEPABEHCTB, CHCTEMBbI
HEPaBEHCTB, BKJTFOYAIOIINX KBaJ[paTHOE
HEpPaBEHCTBO, U  pemiarb UX;  O00CYKIATh
nonydeHuole pemeHus. M3o0paxars penieHue
HEPABEHCTBA M CUCTEMbI HEPABEHCTB HA YMCIIOBOU
NpsSMOM, 3alUCBIBATH pEIIEHUE C IOMOIIbIO
cuMBOJIOB. Pemiatb KBajpaTHblE HEPABEHCTBA,
UCIOJB3YA rpadudeckue MPEICTaBICHUS.
OcBauBarb M NPUMEHATH HEPABEHCTBA IpHU
pelIeHuH pa3IMYHBIX 3a/a4, B TOM 4YHUCIIE
MIPAKTUKO- OPUEHTUPOBAHHBIX

Pacno3snaBaTth BHIBI HW3y4aeMbIX (YHKIUH;
WJIIOCTPUPOBATH CXEMATHYECKH, OOBSICHATH
pacrojoKeHue Ha KOOPAMHATHOM IIOCKOCTU
rpadukoB GyHKUMHA Bumga: Yy = kx,y = kx +
by==2y=x%y=2x%y=vxy= x| B
3aBUCUMOCTH OT 3HaYeHUH K03(PUIUEHTOB,;
ONMCBHIBAaTh  UX  cBoWcTBa.  Pacmo3HaBarh
KBAaJpaTUUYHYI0  (QYHKIHIO 1O bopmyre.
I[puBoauTs NnpUMepbI KBaJ[PaTUIHBIX
3aBUCUMOCTEM W3 pealbHOW >KU3HH, (U3UKH,
reoMeTpuu. BeIsIBJASITH 11 0000111aTh 0COOEHHOCTH
rpaduka KBaapaTHuHOH QyHKIMM Y = ax? + bx
+ C. CTpouTh W H300pa)kaTh CXeMaTH4YeCKH
rpaduKy  KBAaJpaTHYHBIX (YHKUMH, 3aJaHHBIX
dbopmymamu Buma y = ax?, y=ax’> +q,y=a(x
+p)? y =ax’? + bx + C. AHAIM3MPOBATH M
NPUMEHATh CBOMCTBA M3yYEHHBIX (DYHKUUN IS
UX TIOCTPOGHHS, B TOM YHCIE C TOMOIIbIO
1IM(POBBIX PECYPCOB




YwucaoBkIe ITOCISIOBATEILHOCTH
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OcBanBarb " NPUMEHATH VHJICKCHBIE
0003HaYEHUs, CTPOMTH peveBble BHICKA3bIBAHUS
C HCIOJb30BAaHMEM TEPMHHOJIOTUH, CBSI3aHHOU C
IIOHATHUEM I10CJIEI0BATEIBHOCTH. AHAJIU3UP 0BATh
dbopmyiay N-ro ujeHa IOCIe0BATE€IbHOCTU WIIH
PEKYPPEHTHYIO (OPMYITY M BBIMMCIATH YICHBI
II0CJIEI0BATEIILHOCTEH, 3aJJaHHbIX 9TUMU
dopMmynamMu. YcTaHABJIMBATH 3aKOHOMEPHOCTH
B IIOCTPOGHUH  IIOCJIEIOBATEIBHOCTH,  €CIIU
BBIMMCAHbl MEpPBbIE HECKOJIBKO €€ YJICHOB.
PacnosnaBarsb apu(pMETUYECK IO "
TFEOMETPUYECKYI0  MPOTPecCHH  MPH  Pa3HBIX
cnocobax  3amaHus. Pemarb  3agaum ¢
UCIOJIb30BaHUEM bopmym n-ro yjieHa
apru(METHUYECKON U TeOMEeTPUYECKOl Mmporpeccuii,
CyMMBbI nepBbIX N wieHoB. M300paxkaTh 4JeHbBI
IIOCJIEIOBATEIBHOCTY TOYKAaMU Ha KOOPAWHATHOU
IIJIOCKOCTH. PaccmarpuBarb npuMepsbl
NMpoLecCOB U SABJEHUN W3 pEaIbHOM JKHU3HHU,
WUTIOCTPUPYIOLIUE U3MEHEHUE B apu(METHIECKON
IIPOTPECCHM, B TEOMETPUYECKONW IPOrPECCHH,
n300pakaTh ~ COOTBETCTBYIOIIME  3aBUCHUMOCTH
rpapuuecku. Pemarb 3agaum, CBs3aHHBIE C
YHCJIOBBIMU T1OCIIE0BATEILHOCTSIMHU, B TOM YHUCIIE
3aJaud U3 PEaJbHOM XU3HHU C HCIOJIb30BAHUEM
HU(POBBIX TEXHOJOTHH (2JIEKTPOHHBIX TaOIHIL,
rpau4ecKkoro KalbKynsiTopa W T.a1.). Pemarb
3ajaud Ha CJIOKHbIE MPOLEHTHl, B TOM YHCIE
3ajaun u3 peanbHOI IPaKTUKH (c
UCIIOJIb30BAaHUEM KaIbKYISATOPa). 3HAKOMHUTBLCH €
HCTOpHel Pa3BUTHS MAaTEMATUKH

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
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Onepnp 0BaThb NOHSATUAMMU: MHOXCCTBO,




3HAHUI

MOAMHOECTBO, OIEpallMi HaJ MHOXKECTBaMHU;
HUCMOIB30BAaTh  TpadUueckoe  IMPEICTABICHHE
MHOKECTB JJIsl ONHUCAHUS PEATbHBIX IMPOILIECCOB U
SIBIICHUH, TIPU PEIICHUH 3a/1a4 U3 IPYrUX yIeOHBIX
MPEIMETOB. AKTYAJIHU3UPOBATH TEPMHUHOJIOT MI0
H OCHOBHbIE J€elCTBHSI, CBA3aHHBIE C YHCJIaAMU.
HaTypaJIbHOE YMCIIO, TPOCTOE U COCTABHOE YHUCIIA,
JIETUMOCTh  HAaTypaJbHBIX  YUCEJN, MPHU3HAKU
JIEeIMMOCTH, LEJNO€ YHCI0, MOAYIb 4YHUCHA,
OOBIKHOBEHHAS u IecsITUgHas Ipoou,
CTaHJAPTHBIA  BUJ  4YHClA, apuPMETHICCKUN
KBaJPaTHbII KOpPEHb. BBINOIHATH JdelcTBHA,
CPaBHUBATDH H YHOPSA0YUBATH YHCIa,
IIPEICTABIATh YUCIIA HA KOOPAMHATHOM IPSIMOMH,
OKPYIJISITh 4YMCJIA; BBINOJIHATHL HNPUKUAKY U
OLIEHKY pe3yibTaTa BbIUMCICHUU. Pemarn
TEKCTOBBIE 3a1a4l apu(DMETHUECCKUM CIIOCOOOM.
Pemars npakruyeckue 3aJadu, COACpKAIINE

MMPOUCHTHI, J0JIH, qacCTu, BbIpa’Karomune
3aBUCUMOCTH: CKOPOCTb — BpPEMs — PaCCTOSHUC,
O€Ha — KOJUYCCTBO — CTOUMOCTD, 00BEM

paboThl — BpeMsi — MPOU3BOJIUTEIBLHOCTh TpY/a.
Pa30oupars peanbHble >KU3HEHHBIE CHUTYallUH,
¢popmysnpoBar, KX Ha A3bIKE MAaTEMATHKH,
HAXOAMTH DPEIICHUE, IPUMEHSS MaTEMaTUYECKUN
anrapar, UHTepPIpPeTUPOBaATh Pe3yabTar

OnepupoBaTh NOHATHUAMHU. CTENEHb C IIEJIBIM
mokasareneM, apuMETUYECKHH  KBaJpaTHBINA
KOpeHb, MHOTOYJIEH, anredpaumveckas ApoOs,
TOXXIECTBO. BBINOJIHATL OCHOBHLIE JIEHCTBHUA.
BBITIOJTHSTH pacy€Thl 110 dopmymnam,
peoOPa3oBBIBATH 11€JIbIC, TPOOHO- pallMOHATHHBIC




OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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BBIpQKEHUSI M BBIPOKEHUS C  KOPHSIMH,
pEaNn30BBIBATh  PA3JIOKEHHE MHOTOWIEHa Ha
MHOXUTEJIHU, B TOM YHCIE C HCIOJIb30BaHUEM
(dbopMyn pa3HOCTH KBaApPaATOB M KBaJIpaTa CyMMBI U
pa3sHOCTH; HAXOAUTh JONYCTUMBbIE 3HAYCHUS
MEPEMEHHBIX TUIst TPOOHO-PAIMOHATILHBIX
BBIPAKEHUH, KOpHEH. MoneanpoBarb  C
noMouplo  (opMya peajbHbIE TMPOLECCH U
SIBIICHUS

OnepupoBath NOHATHAMHU. (yHKIMA, Tpadux
byHKLINY, HYIU byHKIIH, MIPOMEXKYTKHU
3HAKOIOCTOSTHCTBA, TPOMEXKYTKH BO3pacTaHUs,
yObIBaHMsI, HAUOOJbIIIEe U HAUMEHbIIIEe 3HAUCHUS
GyHKINN. AHAJU3HPOBATH, CPABHUBATD,
o0cy:K1aTh CBOIiCTBa (YHKIHMI, CTPOUTH UX
rpadukn. OnepupoBaTh NOHATHUSAMH. TpsMast
MPONOPIIOHATILHOCTD, obpaTtHas
MPOMOPIIMOHANBHOCTE,  JIMHEHHas  QyHKIUS,
KBajZipaTUyHas (yHKUMsA, mapabona, rumepoona.
Hcnoab3oBars rpaduku s ONpEAEieHUs
CBOMCTB, TIPOLIECCOB W  3aBUCUMOCTEH, s
peIIeHus 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB U
peanpHOl JKU3HH, MOAEJIHPOBATH C TOMOIIBIO
rpagUKOB pealbHBIE TIPOLECCHl W  SIBJICHUS.
Boipaxkate (QopMmysiaMu 3aBUCUMOCTH  MEXKIY
BEJTMYMHAMU
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