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INOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma mo anrebpe Ha 0a30BOM ypOBHE CPEIHETO OOIIEro OO0pa3oBaHHS
cocTaBlieHa Ha OcHOBe TpeOoBaHMII K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pazoBaTEIbHOMN
OporpaMMbl  CpeHEero  of0mero  oOpa3oBaHus, IpelcTaBleHHBIX B DexeparbHOM
roCy/1apCTBEHHOM 00pa30BaTeNbHOM CTaHAapTe cpenHero oobmero ooOpazoBanus (IIpuxas
Muno6puayku Poccum ot 17.05.2012 r. Ne 413, 3apeructpupoBan MUHUCTEPCTBOM FOCTHIIMU
Poccuiickoit ®enepaunu 07.06.2012 r., per. Homep — 24480), ¢ yuérom Konuenuuu
IpernofaBaHusl PYCCKOTO s3blka M JuTepaTypbl B Poccuiickoit ®enepanuu (yTBEpKIeHa
pacnopspxkenueM [IpaBurennctBa Poccuiickoit @eaepannu ot 9 anpens 2016 r. Ne 637-p).

OBHIASA XAPAKTEPUCTUKA YYEBHOT O ITPEJIMETA «AJITEBPA»

Anrebpa SBISIETCS OJHUM M3 OIOPHBIX KypCOB OCHOBHOTO OOIIETr0 OOpa3oBaHMSA: OHA
oOecrieunBaeT U3yyeHHe APYTUuX IUCHUIUINH, KaK €CTECTBEHHO-HAYYHOI0, TaK U TYMaHUTaAPHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl POJIOIHKEHUSI 00pa30BaHMS U B IMOBCETHEBHON JKHU3HU.
PazBute y oOyuarommxcs Hay4YHBIX [PEJICTaBICHUM O TMPOUCXOXKIECHUU U CYIIHOCTH
anreOpandyecknx aOCTpaKIMid, CIoco0e OTPaKEHUS MaTEeMAaTUYeCKOH HAyKoW SBICHHHA H
MPOLIECCOB B MPHUPOJAE U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHWUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KA4EeCTB
MBIIUICHHSI, HEOOXOAUMBIX ISl aJlaliTallid B COBpPeMEHHOM IdpoBoM oOmiectBe. M3yueHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUS HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
JEHCTBHUS W BBIBOJBI, (OPMYIUPOBATh yTBEpKAeHUSA. OCBOCHHE Kypca aireOphl 00ecrieunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUST OOydYaloluXcs: OHH HCHOJB3YIOT JeAYKTUBHBIE U
WHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNE W KOHKPETH3alUio, abCTparnpoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeanosaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTENBHOU JEATENbHOCTH
0o0yJaromuxcs, IMOJITOMY CaMOCTOSTENbHOE pEUIeHHe 3ajgad  SBJISETCS — peaju3aluen
JeSITeIbHOCTHOTO MPUHLIUIIA 00y4EHUsI.

B crpykrype mnporpamMmel ydeGHOro Kypca «Ausredpa» i OCHOBHOTO OOILEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJIepKaTeNbHO-METOANYEeCKUe JIuHUM: «Yucna u
BBIUUCIICHHS», «ANTeOpanveckrue BBIPAKCHUSN», «YpaBHEHHs M HEPaBEHCTBa», «DYHKIUUY.
Kaxnas u3 3Tux conepkaTelbHO-METOANYECKUX JIMHUI pa3BUBAeTCsS Ha MPOTSKEHUU TPEX JIeT
U3y4YeHUs Kypca, B3aUMOJICHCTBYS ¢ IPYTHMH €ro JIMHUSAMH. B XoJie n3ydeHus: yaeOHOro Kypca
00yJaromuMCs TPUXOAMUTCS JIOTUIECKH PacCyXIaTh, UCIOIh30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Anaredpa» BKIIOUEHBI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTH4ecKoro oOpa3oBaHUS H
CIOCOOCTBYIOIIHE OBJaICHUIO 00yUYaroIIUMUC] OCHOB YHUBEPCATIHHOIO MAaTEMAaTHUECKOTO SI3bIKA.
ConepkaTelbHOH M CTPYKTYPHOUM OCOOEHHOCTBIO y4eOHOTO Kypca «AnreOpay SBISIETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Coneprxanvie TMHUHN «HHCIa ¥ BBIYACIECHUSD) CITY>)KMUT OCHOBOM JIJIS TaJIbHENIIETO U3YYECHUS
MaTeMaTHKH, CHOCOOCTBYET Ppa3BUTUIO y OOyYarolIUXcs JIOTMYECKOTO  MBIIIICHHUS,
(GOpMHPOBAHUIO YMEHHS TIOJB30BATHCS aNTOPUTMAMH, & TAKXKE NMPHUOOPETECHHUIO MPAKTUIECKUX
HaBBIKOB, HEOOXOIMMBIX JJISi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YPOBHE
OCHOBHOTO 00IIIero 0O0pa30BaHMUs CBSI3aHO C PAMOHATIHHBIMH M UPPANMOHAIHHBIMH YHCIIAMH,
(dopMHpOBaHHEM MPEJCTABICHUNA O JEHCTBUTENLHOM YHCIE. 3aBEpIICHHE OCBOCHUS YMCIOBOM
JUHUW OTHECEHO K CpeHeMy o0IieMy 00pa30BaHHUIO.

Conepxanue JByX anreOpanyeckux JHUHUH — «AnreOpanyeckue BBIPRKEHUS» U
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Y O0YUAIOMIUXCS MATEMATHIECKOTO
ammapara, HeoOXOJMMOT0 JUIS PELIeHHs 3a7ad MaTeMaTUKH, CMEXHBIX IPEAMETOB U MPAKTUKO-



OPHUEHTHPOBAaHHBIX 3ama4y. Ha ypoBHe OCHOBHOTro o0miero o0Opa3oBaHHs y4eOHBIM MaTepHal
TPYNIUPYETCST BOKPYT pPAlMOHAIBHBIX BBIpOKEHHHA. AureOpa JAEMOHCTPHPYET 3HAuCHHE
MaTE€MaTUKU KaK fA3bIKa JUISI IOCTPOEHUS MATEMAaTHYECKUX MOJIEJIEH, OMMCaHUs IMPOIECCOB U
SBJICHUH peanbHOro mMupa. B 3amaum oOyueHus anreOpe BXOIAT TaKXKe JalbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO  MBINUICHHS, HEOOXOJUMOro, B YaCTHOCTH, JJsi OCBOEHHUS Kypca
uHPOPMATUKH, ¥ OBJAJCHHE HaBBIKAMU JCAYKTHBHBIX paccyxaeHuil. I[IpeoOpaszoBanue
CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CHOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPYECTBY.

Copepxanue  (QyHKIMOHAIbHO-TpadUUYECKOW JIMHMM  HAlEIeHO Ha  I[OJIy4eHHE
00y4JarIUMUCS 3HaHUH 0 QYHKIUSAX KaK BAXKHEUIIEH MaTeMaTHIeCKONW MOJICIH JUISl OTTUCAHUS U
UCCJIEIOBaHMsI PAa3HOOOPA3HBIX MPOIIECCOB M SIBICHUU B mpupone M obmiectBe. M3yueHue
Marepuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIIONB30BaTh pa3IHMYHBIC
BBIPA3UTEIbHBIE CPENICTBA SI3bIKA MaTEMaTUKU — CIIOBECHbIC, CUMBOJMYECKHUE, rpaduueckue,
BHOCHUT BKJIaJ] B (DOPMUPOBAHHE TPEACTABICHUI O PO MaTEMATUKX B PA3BUTHH IUBUIIN3AIIUH U
KYJIBTYPBI.

CornacHo yueOHOMY TUIaHy B 7-9 Kiaccax u3ydaercs yueOHbI Kypc « AnreOpay», KOTOPBIi
BKJIIOYAET CJEAYIOIIME OCHOBHBIE pa3fenbl coAepkaHus: «Yucia ¢ BBIYMCICHHS,
«AnrebOpanydecKue BBIPAKEHHS», « Y paBHEHHS U HEPABEHCTBAY, « DYHKIIUN.

MECTO YYEBHOI'O IIPEJIMETA «AJITEBPA» B YYHEBHOM IIVIAHE

Ha u3yuenne yuebHoro Kypca «Anredpa» orBoautcs 306 wacos: B 7 kimacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 gaca (3 yaca B Hegemo), B 9 kimacce — 102 4gaca (3 yaca B
HEJIEIIO).



COIEPKXAHUE YYEBHOI' O IPE/IMETA
7 KJIACC

Yuciia ¥ BBIYMCICHUSA

JpoOu 0ObIKHOBEHHBIE U JIECATUYHBIE, IEPEX0]] OT OAHOM (POPMBI 3aIUCH APOOEH K JPYTOH.
[TonsiTHE PaLMOHAIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIOPAJOYNBAHNE PALMOHAIBHBIX YHUCEIL
Apudmerndeckue necTBUs ¢ pallMOHAIBHBIMU YKciaaMy. Pelienne 3a1a4 U3 peaabHON PaKTUKU
HA YacTH, Ha JPOOH.

Crenenp ¢ HaTypaJbHBIM IIOKa3aTelIeM: OIpelesieHHe, Mpeodpa3oBaHne BHIPAKEHHUNA Ha
OCHOBE OIpE/EICHHUs, 3aiCh 00IbIINX Yncen. [IponeHTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
JpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33Jaul Ha IPOLIEHTHI, PELIEHNUE 3aJau U3 pealbHOU
HPAKTHKU.

IIpuMeHeHne NPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIA HaTyPAJIbHBIX YHCEI.

PeasibHble 3aBUCMMOCTH, B TOM UYHUCIIE NpsiMasi U 0OpaTHas MPOIOPLHUOHAIBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOM. JloImyCcTUMBIE 3HA4YECHUS
nepeMeHHbIX. [IpencTaBnenne 3aBUCUMOCTH MEXTy BEIMYMHAMU B BUE (GopMyIibl. Berancienus
no ¢opmynaMm. IIpeoOpa3oBanne OyKBEHHBIX BbIPAKEHUM, TOKIECTBEHHO PaBHbIE BBIPAKEHUS,
IpaBuiIa MpeodpazoBaHKs CyMM U IPOM3BEACHUH, IPaBUiIa PAaCKPbITUA CKOOOK M NPUBEAECHUS
HOJOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeJIeM.

OpnHowienbl 1 MHorowieHsl. CteneHb MHorouseHa. ClioKeHHe, BBIUYUTAHUE, YMHOKEHHE
MHOro4eHOB. DopMysbl COKpAIIEHHOTO YMHOMKEHUS: KBaJpaT CyMMBl M KBaJpaT Pa3HOCTH.
@dopmyJsia pa3HOCTH KBapaToB. Pa3noxkeHrne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHHs, IpaBUia MPeoOpa3oBaHUsl YPaBHEHUS, pAaBHOCHILHOCTb
YPaBHEHUM.

JIuneliHOe ypaBHEHHME C OIHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHHMH MO YCIOBUIO 3agaud. Perienue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluHeliHOe ypaBHEHHE C JABYMs MEpeMeHHbIMH U ero rpaduk. Cucrema IByX JTUHEHHBIX
YpaBHEHMI ¢ JBYMs INepeMeHHbIMHU. PelieHue cucteM ypaBHEHHH CIOCOOOM IOACTAHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO CUCTEM YPaBHEHUM.

DOyHKIUHA

Koopaunara Toukn Ha npsimMod. UucioBele NPOMEXYTKU. PaccrosHue Mexny AByMs
TOYKaMU KOOPAMHATHOU IIPSMOM.

[MpsmoyronbHast cuctema koopamHaT, ocu OX m Oy. AOcmucca W opauHATAa TOYKH Ha
KOOpAMHATHOM IuiockocTH. [lpumepsl rpadukoB, 3amaHHbIX (Gopmynamu. UrteHue rpapukon
peanbHbIX 3aBUcUMocTel. [Tonstue pynkuuu. I'papux Gynkmun. CoiictBa pyHkuunit. JInneiHas
dynkys, e€ rpapuk. ['paduk dpynkuuu y = [X|. [padudeckoe perieHne TMHEHHBIX YpaBHEHUN 1
CHUCTEM JIMHENHBIX YPAaBHEHUM.

8 KUIACC

Yuciia 1 BLIYUCICHUA

KBanpatHblii kopeHb u3 uuncna. Ilonstue 00 wuppanmoHanbHOM uucie. JlecsaTuynbie
npuOJIMKEHUsT UppalMOHANBHBIX yncen. CBoicTBa apupMeTHYeCKNX KBaJpaTHBIX KOpPHEH U UX



IPUMEHEHHE K MpPeoOpa30oBaHUIO YHCIOBBIX BBIPAKEHHHM M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
qucia.

Crernens ¢ 1eNbIM IT0Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKUCIa.

Auredpanyeckue BbIpaKeHHUs

KBaaparHbIil TpEXWICH, Pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKUTEIIN.

Anrebpanueckas apoOb. OCHOBHOE CBOWCTBO anreOpanmyeckor npobu. CroxkeHue,
BbIUUTAHUE, YMHOXKEHUE, JIeJIeHNue aiaredpanueckux ApoOeil. PannoHanbHble BBIpaXKEHUS M UX
npeoOpa3oBaHueE.

YpaBHeHUs1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyia KOpHEW KBaJapaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHMH, CBOISIIMXCA K JIMHEHHBIM M KBaapaTtHbIM. [Ipocteiimme npoOHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckas uHTEpHpeTaluss ypaBHEHUN C JBYMS NE€PEMEHHBIMH U CHUCTEM JIMHEHHBIX
YPaBHEHHUH € IByMs IIepeMEHHbIMU. [ [pruMepsl perieHns cucTeM HEJTMHEWHBIX YPABHEHUM C IBYMs
IIEPEMEHHBIMH.

Pemienue TekCTOBBIX 3aj1ay anreOpandeckuM CriocoOOM.

UucnoBple HEpaBeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OOHOM INEPEMEHHOM.
PaBHOcunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBa C OAHOM mnepeMeHHOW. Cucremsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKUUHA

[Tonsitne ¢pynkuuu. OOIACTH ONMpEneIeHUs] 1 MHOXKECTBO 3HaueHHH (QyHKIH. CriocoOb!
3agaHus QYHKITHI.

I'padux Qynkuun. UYrenue cpoictB ¢(yHKiuu no e€ rpaduxy. Ilpumepsr rpapukon
(GYHKIHH, OTPaXKaIOUMX peabHbIe MPOIIECCHI.

@OyHKUMY, ONHMCHIBAIOIIME NPSAMYI0 M OOpaTHYIO MPONOPIMOHAIBHBIE 3aBUCUMOCTH, HUX
rpaduxu. OyHkuuu y = X2,y = X3,y = VX, y=|x]. I'paduueckoe perieHre ypaBHEHUH U CUCTEM
YPaBHEHUM.

9 KJIACC

Yuciia ¥ BbIYUCICHUA

ParyonaneHble yKcia, MppalMOHaIbHBIE YNCIA, KOHEUHbIE U OECKOHEUHBIE ECITUYHbIE
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE 4YHCIAa Kak OECKOHEUYHbIE
JeCSITUUHbIE ApoOu. B3anMHO 01HO3HaYHOE COOTBETCTBUE MEKy MHOKECTBOM JEHCTBUTENbHBIX
YKUCEJI U KOOPAUHATHOU IIPSIMOM.

CpaBHeHUE JEMCTBUTENBHBIX 4YHCEN, apu(MeTHUecKue ACUCTBUS C JeHCTBUTEIBHBIMU
YUCIIaMHU.

Pa3meprl 00bEKTOB OKpY:KAIOIIET0 MUPA, JJIUTEIBHOCTh MPOIIECCOB B OKPYKAIOIIEM MUDE.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrieHue yuced.
IIpuknaka v OLEHKA pe3yJIbTaTOB BHIYMCIICHUM.

YpaBHeHUsI M HEPABEHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEUHBIM.

KBazpaTtHoe ypaBHeHMe. Pemienne ypaBHEHM, CBOAAIMXCA K KBaApaTHbIM. bukBaapaTHoe
ypaBHeHue. [Ipumepsl pemeHus ypaBHEHUN TPETbEeH M YETBEPTOM CTEIECHEW pa3loKEHHEM Ha
MHOXHUTEIH.



Pemenue npoOHO-paiMOHANILHBIX YpaBHEHHH. PerieHne TeKCTOBBIX 3a/1a4 allreOpandecKum
METOJIOM.

VYpaBHeHHE C ABYMs NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem ABYX JIMHEHHBIX
YpaBHEHUN € JByMsl IEpEMEHHbIMU. PelleHune cucreMm JBYX ypaBHEHUH, OJHO U3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl YpaBHEHUH C
JIBYMsI [I€PEMEHHBIMHU.

Pemienne TeKCTOBBIX 33724 aJIreOpanyecKiuM CocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pelnienue JHMHEHHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PellleHwe cucTeM JIMHEHHBIX
HEpaBEHCTB C OJHOW mepeMeHHO. KBaapaTtHele HepaBeHcTBa. ['padumueckas MHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

DOyHKIUHA

KBanparuunas ¢yskius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'paduxn dyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x|, u ux cBoiicTBa.

YuciioBble MOC/I€10BATEILHOCTH M IPOrPeccuH

[TonsiTMe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJjaHue TOCIEI0BATEILHOCTH PEKYPPEHTHOMN
dbopmyIoit u popmyIioii N-ro dieHa.

Apudmernueckas u reomerpudeckas nporpeccuu. @opmysisl N-ro uieHa apuPMeTHIecKoi
Y T€OMETPUYECKOM IPOrPECCHl, CYMMBI IEPBBIX N YWJICHOB.

N300paxeHne 4iIeHOB apu(PMETHUECKON W TeOMETPHUYECKON Mporpeccuil TOYKaMu Ha
KOOPJAMHATHOMN MJIOCKOCTU. JIMHEHHBIN 1 3KCIOHEHINANIbHBINA POCT. CII0KHBIE POLEHTHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O
HPEAMETA

N3yuenmne anreOpsl B CpeqHEH IIKOJE HANpaBI€HO Ha JOCTH)KEHHE OOy4YaroIIMMUCS
CJICAYIOUIMX JIMYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX PE3yJIbTaTOB OCBOEHUS y4eOHOro
npeaMera.

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJIbTAThl OCBOCHHUSI IPOrPaMMBbI CpeiHero o0mero o0pasoBaHus 10
ajredpe xapaKkTepu3yOTCS:

1) naTproTHYECKOE BOCIIUTAHHE:

IIPOSIBIICHUEM MHTEpeca K MPOLUIOMY M HACTOSIIEMY pPOCCHUHCKOM MaTeMAaTHKH,
LICHHOCTHBIM OTHOILIEHUEM K JOCTH)KCHHMSIM POCCHUMCKHX MATEMATUKOB M POCCUHCKOU
MaTeMaTUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUH B APYTUX HayKaX M MPUKIAJHBIX
chepax;

2) TpaKIaHCKOE U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:!

FOTOBHOCTHIO K BBINOJIHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M pealu3allud €ro Ipas,
NpPEJCTAaBICHUEM O MaTEeMaTUYeCKHX OCHOBAaX (DYHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJICHUH, MpOLEAYp I'PaXJaHCKOro o0IecTBa (Hampumep, BbIOOPHI, OIPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C NMPAKTHUYECKUM IMPUMEHEHHEM JIOCTHKEHUH
HayKH, OCO3HAHUEM BaKHOCTHU MOPAIbHO-ITHUECKUX MPUHIUIIOB B JIEATEIbHOCTH YUEHOIO;

3) Tpy0BOE BOCIIUTAHUE:

YCTAaHOBKOW Ha AKTHUBHOE y4YacTHUE B PEUICHUM IPAKTUYECKUX 3aJa4 MaTeMaTH4eCKOU
HaIlpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTH4ECKOro oOpa30BaHUs Ha MPOTSHKEHUHU Bcel
KHU3HU Ul YCHEIHON NpodecCHoHaNbHOM IesITeIbHOCTH U pa3BUTHEM HEOOXOJUMBIX YMEHU,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaJbHOW TPAeKTOPHUH OOpa3oBaHUA U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) scTeTnuecKoe BOCIIUTAaHHE:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY U 3CTETUYECKOMY BOCHPHUSATHIO MaTeMaTHYeCKHX
00BEKTOB, 33/1a4, PELICHUH, pacCy>KJIeHUH, yMEHUIO BUJETh MATEMAaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) IEeHHOCTH HayYHOT'O MO3HAHUS:

OpHUEHTAllMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayuYHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YeJIOBEKa, MPUPOAbI U 00IecTBa, NOHUMAaHHUEM
MaTeMaTUYeCKOl HayKH Kak c(epbl 4elOBEYECKOM NeATeNbHOCTH, 3TaloB €€ pa3BUTHUS U
3HAUYMMOCTH JJIS1 Pa3BUTHUS LIMBUIIN3ALIUH, OBJIAJIEHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4ECKON
KyJIbTYpOH KakK CpEICTBOM IIO3HAaHHA MHpA, OBJIAJEHUEM IPOCTEHIIMMH HaBbIKAMU
HCCJIEIOBATEIbCKOM 1eATEIbHOCTH;

6) ¢usndeckoe BocnUTaHWE, (OPMUPOBAHUE KYJIBTYPHl 30POBbSI W SMOIHUOHAIHHOTO
OJ1aronoTyYHsL:

TOTOBHOCTBIO IPUMEHSTh MaTEMaTUUECKNE 3HAHUS B UHTEPECAX CBOETO 3/10POBbs, BEACHHUS
3I0pOBOro 00pasa >KM3HU (340pOBOE MUTaHHE, cOANaHCUPOBAHHBIN PEKUM 3aHATUN U OTHAbIXA,
perynspHas (u3nueckas aKTUBHOCTb), COPMHUPOBAHHOCTHIO HaBbIKa PeQUIEKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TAaKOTO e MpaBa Jpyroro 4eloBeKa,

7) DKOJIOTUYECKOE BOCIIUTAHUE:

OpUEHTalel Ha NMpUMEHEHUEe MaTeMaTHYeCKHX 3HAHUM JUIs pelleHus 3ajad B obsactu

COXPAHHOCTH OKpPYXKalOLIeW Cpelbl, IJIaHUPOBAaHUS IIOCTYIIKOB M OLEHKM HMX BO3MOJKHBIX



HOCJEICTBUM Ul OKpY’Karolled Cpesibl, OCO3HAaHHEM TIJI00AJIbHOTO XapakKTepa SKOJIOTMYECKHX
npoOJeM U MyTeH UX pelIeHHUs;
8) amanTaius K U3MEHSIOLUMCS YCIOBHSIM COLIMAJIbHON U IPUPOJAHOM CpEeblL:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSAX HEONPEICIEHHOCTH, MOBBIIIEHUIO YPOBHSA CBOEH
KOMIIETCHTHOCTH 4€pe3 NPAKTUYECKYIO JESATECIBHOCTh, B TOM YHCJIE YMEHHUE YUUTBCS Y JPYTHX
Jro/ied, MpuoOpeTaTh B COBMECTHOM JESTEILHOCTH HOBBIC 3HAHUS, HAaBBIKM M KOMIETCHIIUH U3
OIIBITA JIPYTHUX;

HE00X0MMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHWH, B TOM uucie GOpMyIUpOBaTh UJCH,
HOHATHS, TMIIOTE3bl 00 00BEKTaX M SBJICHMSAX, B TOM UHUCIIE paHEEe HEM3BECTHBIX, OCO3HABATh
JneGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCHPUHUMATH CTPECCOBYIO CUTYALUIO
KaK BBI30B, TPEOYIOLIMI KOHTpMEp, KOPPEKTHPOBaTh INPUHUMAaeMble DPELICHUs W JEHCTBUS,
(bopMyIMpOBATh U OLIEHUBATh PUCKHU U MOCIEACTBUS, HOPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI
MeranpeameTHble pe3ysibTaTbl OCBOEHHsS paboyeil mporpaMMel Mo ainredpe s CpeaHero
o011ero o0pa3oBaHus JOJKHBI OTPAXKATh:
ba3oBeie TOrHUeCcKUe NEUCTBUS:

®BLIBJIATE U XapaKTEpU30BaTh CYLIECTBEHHbIE MPU3HAKM MAaTEMaTHUYECKUX OOBEKTOB,
NOHATUH, OTHOWICHHHA MEXAYy TMOHATHAMH, (OpPMyIHMpOBaTH ONPEACTCHUS  TOHSATHMH,
yCTaHaBJIMBATh CYLIECTBEHHBIH MpPU3HAK KJIACCU(PHUKALMKU, OCHOBAHMUSA Ui 000OLIeHHS U
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOI0 aHAIN3a;

® BOCTIIpUHUMATh, (HOPMYITHpPOBATh M MPE0OPa30BHIBATH CYXICHHS: YTBEPAWUTEIbHBIC H
OTpHULATENIbHbIE, EMHUYHbIE, YACTHBIE U OOIIUE, YCIOBHBIE;

® BEISIBJIATh MAaTEMAaTHYECKHAE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TIPOTHBOpPEYHS B (hakTax,
NAHHBIX, HAONIONEHUSX W  YTBEPXKICHUAX, TMpejiaraTb KPUTEPUU ISl BBIABICHHS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e /leNlaTh BBIBOJBI C MCIOJB30BAaHHEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHJYKTHBHBIX
YMO3aKIIYeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa3dupaTh J0Ka3aTeJbCTBA MATEMATHYECKUX YTBEPXKIAECHUH (IpsMble U OT IPOTHUBHOIO),
IPOBOJUTH CAMOCTOSITEIBHO HECIIOKHBIE JI0KAa3aTeIbCTBA MATEMAaTHUECKUX (PaKTOB, BEICTPAUBATh
apryMEeHTaluIo, TMPUBOJUTH NPUMEPbl U KOHTPIPUMEPH, OOOCHOBBIBATH COOCTBEHHbBIE
paccyXaeHus;

e BLIOMpATh croco0 pemieHus Y4yeOHOM 3anauM (CpaBHHMBATh HECKOJBKO BapUaHTOB
pelieHus, BbIOMpaTh HauOoliee NOAXOMANIMM € Y4ETOM CAMOCTOSITEIBLHO BBIJEIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBarenbCcKue JEMCTBUS:

® [ICTI0JIH30BATh BOIIPOCH! KaK MCCIIE0BATENIbCKUNA MHCTPYMEHT MO3HAHUS, (POPMYITUPOBATH
BOTIPOCHI, PUKCUPYIOLIUE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOATEIBHO YCTaHABINBATH HCKOMOE U
naHHoe, (POPMHUPOBATh TMIIOTE3Y, APIYMEHTUPOBATh CBOIO TMO3UIINIO, MHEHUE,

® [IPOBOJUTH IO CAMOCTOSATEIBHO COCTABICHHOMY IUJIaHY HECJIOXKHBIM 3KCIEpUMEHT,
HEOOJIBIIIOE HCCIIEZIOBAHUE [0 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTHYecKoro oOOBeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;

® CaMOCTOSITENBHO (POPMYIHPOBATH 000OIIEHHUS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HaOJII0/IeHUs], UCCIIeI0BAaHUS, OLIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U
0000I1IEHHI;



® [I[POrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, & TAKXKE BBIABUraTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCJIOBHUSX.
Pabora ¢ nadopmarueit:
® BBISBJIATH HEJOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAINH, TaHHBIX, HEOOXOAUMBIX IS
peLIeHHS 3a]1a9u;
e BBIOMpaTh, AHAIM3MPOBATH, CUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH HH(POPMALIUIO
Pa3IMYHBIX BUAOB U (POPM NPEICTABICHHUS;
e BBIOMpaTh (OpMY MpeAcTaBiIeHUS WH(POPMAIMK U WLIIOCTPUPOBATH peIIacMble 3a/1aun
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;
® OLCHMBATH HAAEKHOCTh MHPOPMALMU 10 KPUTEPUSAM, NPEUIOKEHHBIM yUUTENIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITENHHO.
KomMMyHMKaTHBHbBIE YHUBEPCATIbHBIC YUEOHBIE ICHCTBUSL:
® BOCIIPUHUMATh M (POPMYJIUpPOBaTh CYKIEHHUS B COOTBETCTBUHU C YCIOBHUSAMHU M LEISIMU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIpa)KaTb CBOIO TOUKY 3PEHMS B YCTHBIX U IHUCBMEHHBIX
TEKCTax, AaBaTh MOSICHEHUS 110 X0y PELICHHUs 3a/1a4ui, KOMMEHTUPOBATh MOIy4YE€HHBIN pe3yJIbTaT;
®B Xx0J1¢ O0CYXKICHUS 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYXIa€MOW TEMBI, MPOOIEMBI,
pemaemMoi 3a1a4n, BHICKAa3bIBaTh HJICH, HAICJICHHBIE HA TOWCK PEIICHUs, COMOCTABISATh CBOH
CYXJICHUS C CYKACHUSMHU JPYTUX YYaCTHUKOB JUANOTa, 0OHAPYKHWBAaTh Pa3InYMe U CXOJCTBO
HO3ULIUH, B KOPPEKTHOU opme (HOpMyIUpOBaTh Pa3HOIIACHSL, CBOU BO3PAKEHHUS;
® [IPEJICTABIATh PE3YJIbTAThl PELICHUs 33Ja4yM, SKCIEPUMEHTA, UCCIIEAOBaHMS, IPOEKTa,
CaMOCTOSITENIHO BBIOMPATh (POpPMAT BBICTYIUIEHUS € YUETOM 3ajay MPE3EeHTALUU U OCOOCHHOCTEN
ayJUTOpUU;
® [IOHUMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON W MHIMBUAYAILHOW pabOTHI IIPU
peleHnH yuyeOHbIX MaTeMaTHYeCKUX 3ajay;
® I[PHHUMATh 1[I€Jh COBMECTHOW JIESTEeIHHOCTH, IUIAHUPOBATH OPTaHMU3ALUIO0 COBMECTHOMN
paboThl, pacnpenenaTh BUAbI padoT, JOroBapuBaThCs, 00CYKIaTh MPOLECC U PE3YyJbTaT paboThI,
00001aTh MHEHUS HECKOJIBLKUX TIOAEH;
® y4acTBOBATh B IPYIIOBBIX Gopmax paboTsl (00CykaAeHHs, 0OOMEH MHEHUSIMHU, MO3TOBbIE
IITYpPMBI ¥ JIPyTHE), BBIMOJHATH CBOIO YacTh PabOTHI W KOOPIMHHPOBATH CBOW JIEHCTBHS C
JPYTUMH 4IEHAMH KOMaHJbl, OLIEHMBAaTh KAauyeCTBO CBOEro BKJIaJa B OOWIMI MPOAYKT MO
KPUTEPHSIM, CHOPMYITMPOBAHHBIM YHACTHUKAMH B3aMMOAECHCTBHS.
PerynstuBHBIE yHUBEpCATIbHBIE YI€OHBIE TEHCTBUS
Camoopranuzanus:
® CaMOCTOSITEJIBHO COCTABIIATH IJIaH, AITOPUTM PEIeHUs 33/1a41 (UM eT0 YacThb), BRIOUPATh
croco0 pemeHus ¢ YYETOM WMEIOMIMXCS PECYypCcoB W COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PELICHUH C y4€TOM HOBOM MH(pOpMAIIHH.
CaMOKOHTPOJIb, SMOIIMOHAIIbHBIN MHTEIJICKT:
® BIIAJIETh CHOCO0AMH CaMONPOBEPKH, CaMOKOHTPOJISI MPOIEcca M pe3ysibTaTa pPeIIeHUs
MaTeMaTHYECKOW 3aj1auu;
® [IPEBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH NPH PEUICHUW 3a]1a4d, BHOCHUTH
KOPPEKTHBBl B JIEITETPHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, HAWIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;
® OIICHHUBATh COOTBETCTBHE PE3yJIbTaTa JAEATEIbHOCTH MOCTaBIEHHOW IEU M YCIOBHSM,
OOBSICHATH PHYUHBI JOCTIKEHHS FITH HETOCTHKECHUS eI, HAXOAUTh OIMINOKY, 1aBaTh OIEHKY
nproOpPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIBTATDBI 11O KJIACCAM:
7 KJIACC
Yucna v BBIYMCICHUS

BreImonHATh, couyeras yCTHbIE M THCbMEHHBbIE NPUEMBI, apu(MeTHUecKue ACUCTBUS C
palMOHAIbHBIMU YHCIIAMHU.

HaxonuTh 3HAueHMs 4YMCIOBBIX BBIPAKEHMH, NMPUMEHATh DPAa3HOOOpPa3Hble CHOCOOBI U
OpuéMbl  BBIYUCIEHUS 3HAYCHMH JpOOHBIX BBIPAXKEHUH, COAEPXKAIMX OOBIKHOBEHHBIE U
JeCATUYHBIE TPOOH.

[Tepexoauts OT 0qHOM (HOPMBI 3amMKCH YHCeN K Ipyroil (mpeoOpa3oBbIBaTh AECATUUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATUYHYI, B YAaCTHOCTHM B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIIOPSAI0OUNBATH PALIMOHAIBHBIE YNCIIA.

OxpyriasTh yncia.

BBINOMHATE NPUKUAKY U OLIEHKY pe3ysbTaTa BBIYMCIEHUM, OLICHKY 3HAYEHUN YMCIIOBBIX
BBIPAXCHUI. BBINIOIHATE NEHCTBUS CO CTENEHAMU C HATYPaJIbHBIMU ITOKA3aTEISIMH.

IIpuMeHATh IPU3HAKK JEIMMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATYpPaIbHbIX YHCEIL.

Pemlate npakTUKO-OPHMEHTHPOBAHHBIE 3aJa4d, CBSA3aHHBIE C OTHOIICHUEM BEJIMYMH,
IIPONOPLUOHAIIBHOCTBIO BEIMUUH, IPOLEHTAMH, MHTEPIIPETUPOBATH PE3YJIBTATh] PEIICHUs 3aaa4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PacCMaTpUBAEMbIX O0OBEKTOB.

AnrebpanuecKue BEIPAKCHHS

Hcnonp3oBath anredOpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOCHMS yUeOHOT0 MaTepuania.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUH MIPU 3aaHHBIX 3HAUEHHSX IIEPEMEHHBIX.

BrinonHaTe npeobpa3oBaHus LEJI0r0 BHIPAKEHUSI B MHOTOUJIEH NMPUBEIACHUEM MOJA00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINIONHATE YMHOXKEHHE OJHOYICHA HAa MHOIOYIEH M MHOIOWIEHAa HAa MHOTOYJIEH,
OPUMEHATH (HOPMYJIIBI KBapaTa CyMMBI M KBaJlpaTa pa3HOCTH.

Ocy1ecTBIITh Pa3ioKEHHE MHOTOWIEHOB HA MHOXKHUTEIH C IOMOUIbIO BBIHECEHUS 3a
CKOOKHM OOIero MHOYKUTENs, TPYNIHPOBKU CJaraéMblxX, MpUMEHEHUs: (OpMysl COKpaIIEHHOTO
YMHOKECHHUSL.

[TpumeHsaTh mnpeoOpazoBaHMsl MHOTOYICHOB Ui pPELICHHWs pa3IMyHbIX 33734 U3
MaTE€MaTHUKH, CMEXXHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKH.

Hcnonp30BaTh CBOICTBa cTENEHE ¢ HAaTypalbHBIMU MOKa3aTeNsIMU JJi1 IPeoOpa3oBaHus
BBIPAKCHUI.

YpaBHEHUs U HEPABEHCTBA

PemaTte nuHEHHbIE ypaBHEHMS C OJHOW IEPEMEHHOM, NPUMEHSs INpaBHiIa MEepexoja OT
HCXOJTHOTO YypaBHEHUs K pPaBHOCWIBHOMY eMy. lIpoBepsATh, sABISIETCS JIM YUCIO KOpPHEM
YPaBHEHHS.

[TpumeHsTH rpaduyeckre METO bl IPU PELICHUHN JIMHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupath mpUMepHI Map YKceN, IBISIOMUXCS PEIIeHHEeM JMHEHHOT0 ypaBHEHUS C IByMs
[IEPEMEHHBIMH.

Crpouthb B KOOpPAMHATHOM IJIOCKOCTH TpauK JUHEHHOr0 ypaBHEHHS C JBYMS
NEPEMEHHBIMH, TIOJIb3YsICh T'paUKOM, IPUBOIUTH IPUMEPHI PEIICHUS] YPaBHEHUSI.

Pemate cucreMbl NBYX JIMHEMHBIX YpaBHEHUH C JBYMsS INEPEMEHHBIMU, B TOM YHCIE
rpaduyecku.



CocTaBisiTh W pemaTh JMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHHU IO
YCIIOBUIO 3a/la4y¥, WHTEPIPETHPOBATH B COOTBETCTBHHM C KOHTEKCTOM 3aJaud TOJyYEHHBIN
pe3yJsbTar.

DyHKIMU

N300pakaTh Ha KOOPIMHATHOW TPSAMOW TOYKH, COOTBETCTBYIOIIHME 3aJlaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, WHTEPBAJIbI, 3alKCHIBATh YHUCJIOBBIE TMPOMEKYTKH Ha
anreOpandecKoM s3bIKE.

OTmeyarh B KOOPJMHATHOW TUIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpIHMHATaM, CTPOUTH
rpaduku TuHEeHHBIX QyHKIUHA. CTpouTh rpaduk GyHKIHUH Y = |X|.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIMHA W3BECTHBIC 3aBHUCHMOCTH MEXKIY BEIHMYMHAMU:
CKOPOCTh, BpEMsi, PacCTOSIHHE, IIeHa, KOJIMYECTBO, CTOMMOCTH, MPOU3BOJIUTEIBHOCTh, BpEMS,
00BbEM paboTHI.

HaxonuTh 3HaueHune QyHKIIMU 110 3HAYCHUIO e€ apryMeHTa.

[Tormmate rpaduyeckuii crmocod MPEICTaBICHUS W aHAW3a WHPOpPMAIIUU, U3BJICKATh U
UHTEPIPETHPOBATH HHPOPMAIIHIO U3 TPAPUKOB PEaThbHBIX MPOIIECCOB M 3aBUCUMOCTEH.

8 KJIACC

Yucna v BIYUCICHUS

Hcnonb30BaTh HadallbHBIE IIPEACTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX YUCEN VIS
CpaBHEHMsI, OKPYIJICHHUS M BBIYUCICHHMH, H300paxkaTh AEHCTBUTEIbHbIC 4YHMCIAa TOYKAMH Ha
KOOpJAMHATHOM NPAMOM.

[IpumeHsTh TOHATHE apU(METUUYECKOrO0 KBAJIpPaTHOIO KOPHS, HAaXOIUTh KBaJpaTHBIE
KOPHM, UCIIOJIB3YS IPU HEOOXOUMOCTH KaJIbKYJISITOP, BBIIOIHATH IPeoOpa3oBaHus BbIPAXKEHUH,
coJlepKalluX KBaJpaTHbIE KOPHHU, UCIIOJb3Ys CBONCTBA KOPHEH.

Hcnonb3oBare 3amucu OONBIIMX W MajbIX YHMCENT C MOMOIIBIO JECATUYHBIX JApoOei u
creneHeil uncna 10.

Anrebpanyeckue BbIpaKeHUs

[IpuMeHATh TOHATHE CTENEHHW C LEeNbIM I0Ka3aTeleM, BBIIOJIHATH HpeoOpa3oBaHUs
BBIPAXECHUI, COAEPIKALUX CTENEHU C LIETIBIM ITOKA3aTEIEM.

BhINONHATE TOXAECTBEHHBbIE MPEOOpPa30BaHUS PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
IpaBWJI AEMCTBUI HaJ MHOTOWIEHAMU U anre0panuyecKuMu ApoOsiMH.

PacknaapiBaTh KBaJlpaTHBIN TPEXUIEH HA MHOXKHUTEIH.

[TpuMeHATH TpeoOpa3z0oBaHUs BBIPAKEHHUH 11 pEIIeHUs pa3IMYHbIX 33]]a4 U3 MaTEMaTUKH,
CMEXHBIX [TPEAMETOB, U3 PEAIbHON ITPAKTUKH.

YpaBHEHHS U HEPABEHCTBA

Pemats nuHelHbIe, KBaJpATHBIE YPABHEHUS U PALlMOHAJIBHBIE YPAaBHEHMS, CBOASILUECS K
HUM, CUCTEMBI IByX YPAaBHEHHUH C IBYMS IEPEMEHHBIMH.

IIpoBOINTH MPOCTENIINE UCCIENOBAHNS YPABHEHH U CUCTEM YPAaBHEHHI, B TOM UYHUCIE C
IPUMEHEHHEM TpadUUecKiX MpeCTaBIeHNH (YCTaHABINBATh, UMEET JIU ypaBHEHUE WU CHCTEMA
YPaBHEHUH PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).

[TepexoauTe OT ciOBeCHOH (QOPMYJNHMPOBKM 3ahauM K e€ anreOpanyeckod MOJAETH C
IIOMOIIBIO  COCTABJIEHUS YPAaBHEHUS WM CHUCTEMBl YypaBHEHMH, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4¥ NOJIyYEHHBIN pe3yibTaT.

[TpyuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPABHEHMSI, OLICHKH, PEIIATh JINHEHHBIE
HEpaBEHCTBA C OJHOM MEePeMEHHOW M MX CHCTEMBl, JaBaTh TIpa(UUYECKyI0 HIUTIOCTPAILIUIO
MHO€ECTBA PEIICHUI HEPABEHCTBA, CHCTEMBbI HEPABEHCTB.

DyHKIUU



[Tonnmatp U UCTIONB30BaTh (PYHKIIMOHAILHBIE TOHSTUS U SI3bIK (TEPMHUHBI, CHMBOJIMYECKHE
0003HaYCHMSI ), ONPECIATh 3HAYCHUE (PYHKIMH 110 3HAYCHUIO apryMEHTa, ONPEACIsAThH CBONCTBA
byHKIMY 10 e€ rpaduky.

Ctpouts rpaduku 3JeMeHTapHbIX QYHKIUHI BUJIA:

y = ki, y = x2, y = X3,y = |x|, Y = VX, OnHCBIBaTh CBOMCTBA YHCIOBON (PYHKIMHU 110 €&
rpaduky.

9 KJIACC

Yucna v BBIYUCICHUS

CpaBHUBATH U YIIOPSAIOUMBATH PAllMOHANBHbBIE U UPPALIMOHAIIbHBIE YUCIIA.

Bremonsate apudmernueckue ASHCTBHUS C pallMOHAIBHBIMU YHCIAMHU, COYETasi YCTHBIC U
NUCbMEHHBIC TIPUEMBI, BBITIOIHITH BEIYUCICHHS ¢ UPPALMOHATIBHBIMH YHCIAMH.

Haxoauth 3HaueHusi CTeneHen ¢ LeIbIMU MOKa3aTeIsIMU U KOPHEH, BHIYUCIIATH 3HAUCHUS
YHCIIOBBIX BBIPAKEHUH.

OKpyriisiTh JCHCTBUTEIBHBIC YHWCIIA, BBIMOIHATH NPHUKUAKY pE3yibTaTa BBIYHCICHUH,
OLICHKY YMCIIOBBIX BBIPAKCHUH.

YpaBHEeHUS 1 HEPaBEHCTBA

Pemath nuHelHbIe U KBaJpaTHBIC YPAaBHEHHUSI, yPABHEHHU S, CBOISIINECS K HUM, IPOCTEHIIIHE
IpOoOHO-paOHATILHBIE YPABHEHUSI.

Pemate cucTembl ABYX JTMHEHHBIX YpaBHEHUH C IByMsI TIEPEMEHHBIMH M CHCTEMBI BYX
YpaBHEHUH, B KOTOPBIX OHO ypaBHEHUE HE SBIISACTCS JTMHEUHBIM.

Pemarh TekcToBble 3amaud anreOpanyecKuM CHOCOOOM C TOMOIIBIO COCTABIICHUS
YpaBHEHHSI WM CUCTEMBI IBYX YPaBHEHHH C IBYMsI IEPEMEHHBIMHU.

IIpoBOINTH MPOCTENUIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHHI, B TOM YHUCIE C
MpUMEeHEeHHEeM rpaduiecKiX MpeCTaBIeHNH (YCTaHABINBATh, HIMEET JIU ypaBHEHUE UITH CHCTEMA
YpaBHEHHMH peLIeHUs, €CIIM UMEET, TO CKOJIBKO, U Ipoyee).

Pemate nuHelHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh peIIeHUE
HEPaBEHCTB Ha YMCIIOBOW MPSIMOM, 3aITUCHIBATH PEIICHHUE C TIOMOIIBIO CHMBOJIOB.

Pemate cucTembl TMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKITIOYAIOIINE KBAPAaTHOE
HEpaBEHCTBO, M300pakaTh pEIlIEHUE CUCTEMbl HEPAaBEHCTB HAa YMCIOBOM NMpPSMOM, 3alUChIBATh
pelIeHHe ¢ OMOLIbIO CHMBOJIOB.

Hcmonp30BaTh HEpaBEHCTBA P PEIICHUH Pa3IMYHBIX 33]1ad.

DyHKIMH

Pacrnio3HaBaTh (pyHKIUM H3Y4eHHBIX BUJIOB. [ToKka3bIBaTh CXeMaTHUYECKH PACIIONOKEHHUE Ha

KOODPJIMHATHO#M TIOCKOCTH TpadukoB GyHkImid Buma: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
C,LYy=x3,y= VX, y = |X|, B 3aBucHMOCTH OT 3HaYeHUI KO3(P(HUIMEHTOB, ONKMCHIBATH CBONCTBA
byHKIHA.

Crpouth M M300pakaTh CXeMaTUUYECKU TpaUKH KBaJpaTUUHBIX (DYHKIUI, OMUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMHA MO UX IpaduKam.

Pacnio3naBaTh kBaipaTHuHY10 QyHKIIMIO 10 (popMyIie, MPUBOAUTH IPUMEPHI KBaIpaTUYHBIX
byHKIUI U3 peanbHON )KU3HU, (PU3UKU, TEOMETPHUH.

YucnoBsle IOCIEN0BATENBHOCTH U IPOTPECCUN

Pacno3naBate apu(MeTHUECKYI0 U T€OMETPUUECKYIO MPOrPECCU MPH Pa3HBIX Crocodax
3aJaHusl.

BbINONHATE BBIYMCIEHUS C HCHOJIB30BaHMEM (GOpPMYJ N-ro 4djaeHa apu(MeTH4ecKod u
T€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YWICHOB.



N300pakaTh WieHbI NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON INIOCKOCTH.
Pewrarts 3a1a4uu, CBA3aHHBIE C YUCIIOBBIMHU IIOCIIEN0BATEIBHOCTAMH, B TOM YHCIIE 3a1a4U U3
peaybHOM JKU3HU (C UCTIONB30BaHUEM KAJIbKYIATOPA, IIU(PPOBBIX TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HaumenoBanmue pasgesioB  KoauvecTBo JyekTpoHHbIE (HU(PPOBLIE)
n/n U TeM MPOrpamMMbl 4acoB o0pa3oBaTe/ibHbIE PeCypchbl
1 Yucna ¥ BEIYUCICHUS. o5 bu6nmoreka [IOK
ParmoHanbHbIe YnCIa https://m.edso0.ru/7f415b90
5 AnrebOpanueckue 97 bubnmoreka [JOK
BBIpa)KEHUS https://m.edsoo.ru/7f415b90
Bbubnuoreka [IOK
3 YPaBHCHHA 1 HCPABCHCTBA 20 https://m.edsoo0.ru/7f415b90
4 Koopaunats! u rpaduxmu. 24 bubmuorexa [JOK
OyHKIMU https://m.edso0.ru/7f415b90
bubnnoreka IIOK
> Tostopenne 1 06odmenue 6 https://m.edsoo.ru/7f415b90
OBLIEE KOJIMYECTBO YACOB 102

[10 ITPO'PAMME
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8 KVIACC

Ne HaunmeHnoBaHue pa3ieiioB DJIeKTpOHHbIe (LM (ppPoBbIE)
n/n H TeM MPOrpamMMbl Koamecrso o0pa3oBaTe/ibHbIE PeCypchbl
4acoB
1 Yucna u BEIYKCIICHUS. 15 bu6mmoreka [JOK
KBanparusie KopHU https://m.edsoo0.ru/7f417af8
;| oo e , Bomoemliok
https://m.edsoo.ru/7f417af8
[I0Ka3aTesleM
3 ;J:;Z?er?{zt;ecligsnpaTHmﬁ 5 bubmorexa [IOK
. ' https://m.edsoo.ru/7f417af8
TpEXUICH
4 ﬁ::;gi{i ?{I/II;eCKHe 15 bubnuoreka [JOK
) https://m.edsoo.ru/7f417af8
Anrebpanueckas 1poob
5 YpaBHEHUs U HEPABEHCTBA. 15 bubnnoreka [JOK
KBajgpatHbie ypaBHEHHS https://m.edsoo0.ru/7f417af8
6 YpaBHEHUS 1 HEPABEHCTBA. 13 bubnmoreka [JOK
Cucrembl ypaBHEHUIA https://m.edsoo.ru/7f417af8
v YpaBHEHUs U HEPABEHCTBA. 12 bubnnoreka [JOK
HepaBenctra https://m.edsoo.ru/7f417af8
8 @yukiyu. OCHOBHbBIE 5 bubmmorexa [IOK
HOHSITHSI https://m.edsoo.ru/7f417af8
9 Oynkuuu. YucnoBbie 9 bu6mmoreka [JOK
byHKIIH https://m.edso0.ru/7f417af8
bu6mmoreka [JOK
10 [ostopenne n 0bobmenne 6 https://m.edsoo.ru/7f417af8
OBUIIEE KOJIMYECTBO YACOB 102

I10 ITPOIT'PAMME
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9 KUIACC

Ne HaumeHoBaHue pa3jieioB U KosmmmuecTBo JaekTpoHHbIe (HU(POBHIE)
n/n TEM NPOrpaMMbl Hacos o0pa3oBaTe/IbHbIE PeCypChl
1 Uucna v BBIYUCTICHHUS. 9 bubmuoreka [JOK
JleiicTBUTENBHBIE YKCIIA https://m.edso0.ru/7f419d08
,  Ypmenemeen L o0k
HepeMeHHoi https://m.edsoo.ru/7f419d08
3 YpaBHEeHUs 1 HEPABEHCTBA. 14 bubmuoreka [JOK
Cucrembl ypaBHEHUN https://m.edso0.ru/7f419d08
4 YpaBHEHUs 1 HEPABEHCTBA. 16 bubmuoreka [JOK
HepaBencTBa https://m.edso0.ru/7f419d08
bubnuorexa [JOK
° PyHKLHH 16 https://m.edsgf).ruﬂf4l9d08
6 YucnoBeie 15 bubmuoreka [JOK
I0CJICIOBATEIbHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001eHNE, 18 bubmuoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/7f419d08
OBHLIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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