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[TOACHUTEJIbHAA 3AIINCKA

Anrebpa sBISETCS OJTHUM M3 ONOPHBIX KYpPCOB OCHOBHOTO OOIIEr0 00pa30oBaHMs: OHa 00eCrieuuBaeT
U3YYEHHUE APYTUX IUCLUUIUIMH, KaK €CTECTBEHHO-HAyYHOr'0, TaK U TYMAaHUTApHOT'O IIUKJIOB, €€ OCBOCHHE
HE00X0IMMO ISl TIPOIOJDKEHUSI 00pa30BaHMs U B TIOBCEIHEBHOM KHU3HH. PazBuTHe y 00ydarommxcs
HAYYHBIX IPEICTABICHUN O IPOUCXOXKACHUH U CYIIIHOCTH alnredbpanyeckux abCcTpakiui, crocode
OTpPaKCHHSI MATEMATHYECKOW HAYKOMW SIBIICHUI M MTPOIIECCOB B MMPUPOC U OOIIECTBE, POIU
MaTeMaTHYECKOT0 MOJICIIMPOBAHUS B HAYYHOM MIO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (hOPMUPOBAHUIO
HAYYHOTO MHUPOBO33PEHHS U KQUECTB MBIIUICHHUS, HEOOXOJMMBIX IS aJallTAllid B COBPEMEHHOM
nudpoBom obmiecTBe. M3ydueHnue anredpsl odecreunBaeT pa3BUTHE YMEHHS HA0JII01aTh, CPAaBHUBATD,
HAXOJUTh 3aKOHOMEPHOCTH, TPEOYEeT KPUTUYHOCTU MBILUICHHUS, CHOCOOHOCTH apryMEHTHPOBAHHO
000CHOBBIBaTh CBOU JICHCTBUS U BBIBOJIBI, JOPMYIUPOBATH yTBEpkAeHUsA. OCBOCHUE Kypca anreOpbl
o0OecrieunBaeT pa3BUTUE JIOTUYECKOTO MBIIICHUSI 00YUYaIOIUXCsI: OHU UCTIONb3YIOT JE€AYKTUBHbIE U
WHAYKTHUBHBIE pacCyKIeHUs, 0000IIeHNe U KOHKPETU3allHI0, a0CTparupoBaHue u aHaioruto. Ooydyenue
anredpe npeanoaaraeT 3HaYUTeNbHbBIN 00bEM CaMOCTOSTENLHOMN 1eATEeIbHOCTH 00yYarOINXCsl, TOITOMY
CaMOCTOSITENILHOE PEIICHUE 33/1a4 ABIISETCS peaju3alueil 1eaTeIbHOCTHOrO MPUHIMIa 00yueHus. B
CTPYKType IporpaMMbl y4eOHOTO Kypca «Airedpay st OCHOBHOTO 00111ero 00pa3oBaHusl OCHOBHOE
MECTO 3aHUMAIOT COJIePKATeIbHO-METOINYEeCKUE TMHUU: «Huca U BEIYUCICHUSNY, «ANredpanieckue
BBIpaXECHUY, «Y paBHEHUS U HepaBeHCTBay, «DyHKiun». Kaxaas u3 aTux coaepkareabHo-
METOJUYECKUX JTMHUIA Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3yUeHHS Kypca, B3aUMOACHCTBYS C
JpYTMMHU €ro JMHUSIMU. B xo1e u3yuenust yueOHOro Kypca oOydaromumcs IpUXO0AUTCS JIOTHUECKU
paccyxaarhb, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBS3U € 3TUM B IIporpaMMy y4eOHOTO
Kypca «AnreOpa» BKIIIOUEHbI HEKOTOPbIE OCHOBBI JIOTUKH, ITPE/ICTABICHHbIE BO BCEX OCHOBHBIX
pazzenax MaTeMaTHYECKOro 00pa3oBaHuUs M CIIOCOOCTBYIOIIHE OBJIAACHNUIO 00YJarOIIMMUCS OCHOB
YHUBEPCAIHHOTO MaTEMATUUYECKOTO si3bIKa. CopepKaTeIbHON U CTPYKTYPHONU OCOOEHHOCTHIO Y4€OHOTO
Kypca «AnreOpay sSBISI€TCS €ro MHTErpupoBaHHbIN XapakTep. Coaepxanue nuHuu «HYucna u
BBIUMCJICHUS» CIIY>)KMUT OCHOBOM JJIsl JalIbHEHMIIIEro N3y4eHHsI MaTeMaTHKHU, CIIOCOOCTBYET Pa3BUTHIO Y
00y4aroIuXxcsl TIOTHYECKOTO MBIIIICHUS, POPMUPOBAHUIO YMEHUS MOJIb30BAaThCS AITOPUTMAMHU, a TAaKKe
nprOoOPETEHUIO MMPAKTHYECKUX HABBIKOB, HEOOXOMMBIX ISl TIOBCETHEBHOW KU3HU. Pa3BuTHe moHATHS
0 YHCJIe HA YPOBHE OCHOBHOI'O OOIIETO 00pa30BaHus CBA3aHO C PAllMOHAILHBIMU U UPPALlUOHATIBLHBIMU
yuciaMu, GOpMUPOBAHUEM TIPECTABICHUN O IEHCTBUTEIILHOM YKCie. 3aBepIICHIE OCBOCHHUS
YHCIIOBOM IMHUM OTHECEHO K cpe/iHeMy o01eMy obpazoBanuto. CosiepxaHue JBYyX alredpandyeckux
JUHUN — «Anredpanyeckre BhIpaKeHUs» U «Y paBHEHHS U HEPaBEHCTBA» CIIOCOOCTBYET
(GbOopMUPOBAHUIO Y 00YUAIONINXCA MAaTEMATHUECKOTO afrmapaTta, He0OX0AUMOTO JIJIsl pelleHHs 3a/1a4
MaTeMaTHKH, CMEKHBIX TIPEMETOB U IPAKTHKO-OPUEHTHPOBAHHBIX 33a/1a4. Ha ypoBHE OCHOBHOTO
o0miero o0pa3oBaHus yueOHBINM MaTepual rPyNIUupyeTcss BOKPYT pallMOHaIbHBIX BhIpaKeHUU. Anredpa
JEMOHCTPHUPYET 3HAUEHUE MaTEeMaTUKH KaK S3bIKa 7Sl TOCTPOSHUSI MaTeMaTUYECKUX MOJIEIeH,
OTIMCAHUS MIPOIIECCOB U SBIIEHUN peanbHOro Mupa. B 3amaun o0ydueHus aaredpe BXOISIT TakKe
JanpHeee pa3BUTHE AITOPUTMUYECKOTO MBIIIIJICHHS, HEOOXOUMOTr0, B YACTHOCTH, JUIS OCBOCHHS
Kypca nH(OPMATUKH, U OBIIAJICHHE HaBBIKaMU JIETyKTUBHBIX paccyxkaeHuil. [IpeoOpasoBanue
CHUMBOJIBHBIX ()OPM CITIOCOOCTBYET Pa3BUTHIO BOOOPAXKEHUS, CIIOCOOHOCTEN K MaTeMaTUYECKOMY
TBOpuecTBy. Conepxanue (pyHKIHOHAIBHO-TpaduUecKol TMHUM HAIIEJICHO Ha MOJIyYeHHe
0o0ydJaronuMucs 3HaHUH 0 PYHKIUAX KaK BaXKHEHIIEH MaTeMaTHIeCKON MOJIEIH JIJIsi ONTUCAHUS U
HCCJIEIOBaHMSI pa3HOOOPA3HBIX MPOIIECCOB U SIBICHUI B IpHpoje U odmiectse. M3yuenne matepuana
CIOCOOCTBYET Pa3BUTHIO Y O0YUaIOLIUXCSl YMEHHS HCIOIb30BaTh Pa3IMYHbIE BhIPA3UTEIIbHbBIE CPEACTBA
A3bIKa MaTeMaTHKHU — CJIOBECHbIE, CHMBOJIMUECKHE, Tpadudeckie, BHOCUT BKJIaa B (GOpMHUpPOBaHUE
IPEJICTaBICHUN O POJIM MATEMATUKH B PA3BUTUU HUBUWIM3ALMH U KyIbTYypbl. CorinacHo ydeOHOMY IJIaHy
B 7-9 kiaccax u3yvaercsi yaeOHbI Kypc «Anredpay, KOTOPBIN BKIIOYAET CIIETYIOMNE OCHOBHBIC
pazzensl cofepxaHus: «Hucna u BeIYUCIECHUN», «AlreOpandecknue BEIpaKEeHUs», «Y paBHEHUS U
HepaBeHCTBa», «DyHkuuu». OOILIee YUCII0 4acoB, PEKOMEHA0BAHHBIX Ul U3YYeHUs yueOHOro Kypca



«Anrebpa», — 306 gacos: B 7 kiacce — 102 gaca (3 waca B Henento), B 8 kinacce — 102 gaca (3 gaca B
Heneno), B 9 kiacce — 102 yaca (3 yaca B HeIEIIO)

COJAEPXAHUE OBYYEHUA
7 KIIACC

Yucia 1 BBIYHCICHUSA

JpoOu 0OBIKHOBEHHBIE U I€CATHUYHBIE, IEPEXO0]] OT OAHOHN (POPMBI 3amucu Apodel K Jpyrou.
[ToHATHE paMOHAIBLHOTIO YKCIIA, 3aIIUCh, CPABHEHUE, YIIOPSAA0YMBAHNE PALIMOHATIBHBIX YUCEIL.
Apudmernueckue 1eHCTBHS ¢ pallMOHAIBHBIMU YKCIaMu. Pemenne 3a1a4 u3 peaqbHON NPAaKTUKU HA
4acTH, Ha ApoOHu.

CreneHb ¢ HaTypaJbHBIM [IOKA3aTEIEM: OIIPEIEICHHE, IPe0Opa3oBaHne BEIPAXKEHUI Ha OCHOBE
OTIpeieNIeH s, 3amuch O0NbIIMX Yncel. [IpoLeHTsl, 3anuck MpOLEeHTOB B BUIE APOOH U ApoOu B BHIIE
IIPOLICHTOB. TpU OCHOBHBIE 3a/1a4M Ha MPOLEHTHI, PEILICHUE 3a1a4 U3 PEAIbHON IIPAKTUKH.

IIpuMeHeHne PU3HAKOB ACIIUMOCTH, PA3JI0KEHUE HA MHOKUTEIN HATYPAIbHBIX YHUCEIL.

PeanbHbIC 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas IPOIOPIIMOHAIBHOCTH.
Auaredpanyeckue BbIpaKeHHUs

IIepemeHHBIE, UNCIIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOM. JlonyCcTUMBbIE 3HAYEHUS
nepeMeHHbIX. [IpecTaBienue 3aBUCUMOCTH MEXAy BeIMUMHAMU B BUJIe GopMyIibl. Beruncnenus no
dopmynam. [IpeoOpazoBaHre OYKBEHHBIX BBIPAXKEHU, TOXKIECTBEHHO PaBHbIE BHIPAXKEHUS, IpaBUIIa
npeoOpa30BaHus CyMM U IPOM3BEACHUH, TpaBUiIa paCKpPbITHs CKOOOK M MPUBEJCHUS OJOOHBIX
CJIaracMsIX.

CBoJicTBa CTENIEHU C HATYPAJIBHBIM [10KA3aTEIIEM.

Opnowiensl 1 MHOrouwIeHsl. CreneHb MHOrowieHa. Cli0KeHHe, BBIUUTaHUE, YMHOKEHUE
MHOT04JI€HOB. POpMyJIbl COKPAILEHHOTO YMHOKEHUS: KBapaT CyMMBI U KBaJpar pazHocTu. DPopmyna
pa3HOCTH KBaApaToB. Pa3iioskeHne MHOTOUICHOB HA MHOKUTEIIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHUs, IPaBUiIa MPeoOpa30oBaHus ypaBHEHUs, PABHOCUIBHOCTD
YpaBHEHUM.

JInneliHOE ypaBHEHHE C OJHOW MTEPEMEHHOM, YACIIO KOPHEW JIMHEHHOTO YPaBHEHUS, PEILICHUE
JTUHENHBIX ypaBHeHUN. CocTaBlieHHEe YpaBHEHUI 110 yCIOBHIO 3a7auu. PelieHne TeKCTOBbIX 3a/1a4 C
MMOMOUIBIO YPABHEHUH.

JIuneiiHOe ypaBHEHHE C ABYMs [IEPEMEHHBIMU U €ro rpaduk. Cuctema IByX JIMHEHHBIX
ypaBHEHUH C IByMs lepeMeHHbIMU. Pelenne cucreM ypaBHEHHUH criocoOoM noacTaHoBKU. [Iprmepsl
peleHus TEKCTOBBIX 3aJa4 C TIOMOIIBIO CUCTEM YPaBHEHUM.

DOyHKIUUHA

Koopaunnara Toukn Ha npsmoil. Uucnossle npoMexxyTkH. PaccTosiHre Mex 1y 1ByMsI TOUKaMH
KOOPJIMHATHOMU IIPSIMOM.

[TpsimoyronbHas cuctema koopauHart, ocu Ox u Oy. Abcuucca 1 opAMHATa TOYKK HA KOOPAUHATHOM
iockoctH. [Ipumeps! rpadukoBs, 3a1aHHbBIX GopMynamu. UTeHre rpadMKoB peaabHbIX 3aBUCHMOCTEH.
[onsarue ¢pynkuuu. ['papuk ¢pynkuuu. CroiictBa pyHkuuil. Jluneitnas Gpyuxnus, e€ rpapuk. I'padux
dynkmu y = [x|. ['paduueckoe penieHne TMHEHHBIX YpaBHEHUH M CHCTEM JIMHEHHBIX YPaBHEHHI.

8 KJIACC

Yucjia v BLIYMCIEHUS

KBanpartuslii kopens u3 uucna. [lonarue 06 upparmoHanbHOM uucie. Jlecarnanbie
MPUOJIMKEHUS UPPAITMOHATIBHBIX uncesl. CBOMCTBA apu(METUUECKIX KBAIPATHBIX KOPHEH 1 NX
MpUMEHEHNE K MPeoOpa30BaHMUIO YUCIOBHIX BRIPAXKEHUN U BEIYHCICHUSIM. [[eliCTBUTEbHBIC YHCIIA.

CreneHb ¢ 1enbIM MokaszaTesneM u €€ cBoiicTBa. CTaHIapTHAs 3alKCh YUCIa.
AJiredpanuecKkue BbIpaKeHUs!

KBagpartHslii TpEXUIIEH, pa3IoKeHUE KBAIPATHOIO TPEXUWICHA HA MHOXKHUTEIIH.



Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoit npodu. CriokeHue, BEIYUTaHUE,
YMHOXEHHeE, JieJIeHne anredpandeckux apoodeil. PaninonanbHbie BoIpakeHUs M UX IpeoOpazoBaHueE.
YpaBHeHus1 1 HEPABEHCTBA

KBagparnoe ypaBHeHHEe, popMyiia KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema Buera. Pemenue
YpaBHEHUM, CBOALIMXCA K TUHEHHBIM U KBaapaTtHbIM. [IpocTeiimme qpobHo-panroHanbHbIe
YpaBHEHUS.

I'paduueckas uHTEpHIpETAIUS YPaBHEHHH C ABYMS IEPEMEHHBIMU M CUCTEM JIMHEHHBIX
YpaBHEHUU ¢ ABYMs IIepeMeHHBbIMU. [IprMepsl pereHus: CuCTeM HEJIMHEHHBIX YPAaBHEHUN C IBYMsI
IIEPEMEHHBIMH.

Pemmenne TeKCTOBBIX 33729 alNreOpandecKum Crocooom.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0JIHOM epeMeHHON. PaBHOCHUIIBHOCTD
HepaBeHCTB. JINHEWHbIE HEpaBEHCTBA C OAHOM niepeMeHHON. CHcTeMbl TMHEMHBIX HEPABEHCTB C OJHOMN
[IEPEMEHHOM.

DOyHKUUHA

[Monsarue Gpynkiuu. O61aCcTh ONpeneIeHuss 1 MHOXKECTBO 3HaueHUH QyHKiHu. CriocoOb
3amanus QyHKIUH.

['paduk pynkuuu. UYtenue cBoicTB GpyHKIMH 110 e€ rpaduky. [lpumeps! rpadukoB QyHKINIA,
OTPaXKAOIIKX PeAIbHbIE TIPOLIECCHI.

OYHKIHH, OMUCHIBAIOLINE MPSMYIO U 00paTHYIO MPOMOPIIHOHATbHBIEC 3aBUCUMOCTH, UX IpaduKu.

Oynxupn y=x 2,y = X %, y =\x, y=[x|. [paduaeckoe pelieHne ypaBHEHHIl 1 CHCTEM yPaBHCHHIA.

9 KJIACC
Yucia ¥ BbIYUCICHUSA

PanmonaneHblie yncia, uppaloHaibHbIe Yhcia, KOHEYHbIE M OECKOHEUHBIE IECATUUHBIE IPOOH.
MHO03x€eCcTBO IeHCTBUTENBHBIX YUCE, IeHCTBUTEIbHBIE YNCIa KaK OECKOHEUHbBIE IECATUYHBIC APOOH.
B3anMHO 01HO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM JI€UCTBUTEIBHBIX YUCEN U KOOPAUHATHON
IPSIMOiA.

CpaBHeHHE IEUCTBUTENBHBIX YUCEI, apUPMETUIECKUE JEHCTBUS C IEHCTBUTEILHBIMU YHCIIAMH.

Pa3mepnl 00bEKTOB OKPYKAIOIIET0 MUPA, JJIUTEITLHOCTh TIPOILIECCOB B OKPYKAIOIIEM MUPE.

[Tpubmmx€HHOE 3HAUYCHNUE BETMYUHBI, TOYHOCTD npuOmmkenus. Oxpyrinenue uncen. [Ipukuaka
Y OLICHKA PE3YJIbTATOB BHIYUCIICHUM.

YpaBHeHUs] 1 HEPABEHCTBA

JIuneitHoe ypaBHeHUE. Pelienue ypaBHEeHH, CBOIAIINXCA K JIMHEHHBIM.

KBagparHoe ypaBHeHue. Perienne ypaBHEHHN, CBOIAINXCS K KBaApAaTHBIM. bUKkBagpaTHOE
ypaBHeHuE. [IpuMepbl penieHns ypaBHEHUN TPEThEW U YETBEPTOM CTEIEHEHN pa3I0KEeHUEM Ha
MHOKHTEJIH.

Pemenue npoOHO-paninoHaIbHBIX YpaBHEHUH. PelieHre TeKCTOBBIX 3a/1a4 are0pandeckum
METOJIOM.

VYpaBHeHHE ¢ ABYMs NMEPEMEHHBIMU U ero rpaduk. Pemenue crucreM ABYX JIMHEWHBIX ypaBHEHUN
C IByMs IEPEMEHHBIMU. PerieHrne cucTeM IByX ypaBHEHHH, OJTHO U3 KOTOPBIX JJUHEUHOE, a IPYyroe —
BTOpOI1 cTernieHu. ['paduueckas HHTEpIpETAIHS CUCTEMbI YPaBHEHUI C IBYMs IEPEMEHHBIMU. Perienue
TEKCTOBBIX 3a]1a4 aNreOpandeckuM crocoooMm.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. PerieHne TMHEMHBIX HEPABEHCTB C OJTHOW IIEPEMEHHOM.
Pemienne cucrem MuHENHBIX HEPABEHCTB C OHOM nepeMeHHol. KBaagpaTHbie HEpaBeHCTBA.

I'padmueckas nHTEpIIpeTallvsi HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMSI IIEPEMEHHBIMHU.
DOyHKIUH

KBanpatuunas ¢ysakius, e€ rpaduk u cBoiCTBa.

[Tapabomna, KOOpAMHATHI BEPIIHHBI Tapa0OIbl, OCh cUMMeTpun napabdounsl. ['paduxu yHKImii:

y=kx,y=kx +b,y=k/x,y=x3,y=+/x,y =|X|, u ux cBoiicTsa.
YucsoBble M0CIEA0BATEbHOCTH U MIPOrPeccUm



[ToHsiTHE YMCIOBOM MOCIENOBATEILHOCTH. 3aJaHrE MOCIEI0BATEIbHOCTH PEKYPPEHTHOM
dbopmyroit u popMyIIoi n-ro YiIeHa.

Apudmerndeckas ¥ TeoMeTprUIecKas mporpeccuu. @opMyIibl N-ro yjaeHa apuhMeTHIECKON U
FEOMETPUUECKOM MPOTPECCHii, CyMMbI IIEPBBIX N YJICHOB.

N3006paxeHue 4ieHOB apu(METHUECKOI U TeOMETPHUUECKON MPOTrPECcCCHii TOUKaMH Ha
KOOPJAMHATHOM IIOCKOCTH. JIMHEHHBIN U SKCIOHEHIUAJIbHBIN pOoCT. CII0KHbBIE TPOIEHTHI.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O MATEMATHUKE
HA YPOBHE OCHOBHOT'O OBHIET'O OBPA3OBAHUA

N3yuenne MareMaTUKu Ha YPOBHE OCHOBHOT'O OOIIIEro 0O0pa30BaHMs HAPaBIICHO Ha
JOCTHKEHUE 00YJAOIIMMHUCS TUIHOCTHBIX, METAIIPEIMETHBIX U MTPEAMETHBIX 00pa30BaTEeIbHBIX
PE3yJIBTaTOB OCBOSHUS YU4EOHOTO TIpeIMeTa.

JIMUHOCTHBIE PE3YJIbTATHBI

JINYHOCTHBIE Pe3yJIbTATBI OCBOCHUS ITPOTrPaMMBbI 10 MAaTEMATUKE XapaKTEPU3YIOTCSI:

1) naTpuoTnyecKoe BOCIIUTAHHUE!

\[tposiBJICHHEM MHTEpeca K MPONLIOMY M HACTOSIIIEMY POCCHICKONH MaTeMaTHKH, IICHHOCTHBIM
OTHONICHHEM K JJOCTHKEHHUSIM POCCHUMCKMX MAaTEMATHUKOB M POCCUHUCKON MaTeMaTUYEeCKOM HIKOJIBI, K
UCIOJIb30BAHUIO ATHX JOCTHKCHHM B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpa:kIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN rpaskJaHIHA U Pealiu3allii ero mpas,
IPEJICTaBICHUEM O MaTEMAaTHYECKIX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUM,
npoLeayp rPakKIaHCKOro 00IIecTBa (Hanpumep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K 00CYKIESHUIO
ATUYECKHX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUH HayKHU, OCO3HAHHUEM
BaXHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTaHOBKOM Ha aKTHBHOE y4acCTHE B PEIICHUH MPAKTUYECKHUX 33]]a4 MaTeMaTH4YeCKON
HANPaBIEHHOCTH, OCO3HAHNEM BaKHOCTH MaTeMaTUYECKOro 00pa3oBaHus Ha MPOTSHKEHUU BCEH KU3HU
JUTSL yCTICTITHOM TIPO(eCCHOHANbHOM ACSITENHHOCTH U PA3BUTHEM HEOOXOIMMBIX YMEHUM, OCO3HAHHBIM
BBIOOPOM U TIOCTPOCHUEM UHIAUBUYATILHON TPACKTOPUM 00pa30BaHUs U )KU3HEHHBIX IIAHOB C YUETOM
JMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTENH;

4) 3cTeTHYeCKoe BOCIUTAHME:

CIIOCOOHOCTBIO K OMOIIMOHATBHOMY U ACTETHYECKOMY BOCTIPUATHIO MATEMATHYECKUX OOBEKTOB,
3a/1a4, PeIIeHUu, pacCyK/ICHUI, YMEHHUIO BUIETh MATEMAaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

OpUEHTAIINEH B IEITEIILHOCTH HAa COBPEMEHHYIO CUCTEMY HaYUHBIX MIPEICTABICHHHN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS YEJIIOBEKA, PUPOJIBI U OOIIECTBA, TOHUMAaHUEM
MaTeMaTU4YeCKOW HayKU Kak c(hephl UeJTOBEUECKOM IS TEIIbHOCTH, ITAOB €€ Pa3BUTHS U 3HAYUMOCTH
JUISl pa3BUTHS LIMBWIIM3ALUH, OBJIAJICHUEM SA3bIKOM MaTEMaTUKH U MATEMATHUECKOU KYJIbTYpOr KaK
CPEICTBOM MO3HAHUSI MUpPa, OBJIAJCHUEM MPOCTEUIIMMU HABBIKAMH HCCIIEIOBATEIBCKON AEATENHHOCTH;

6) pusnyeckoe BocnuTanue, popMupoBaHue KyJabTYPhI 310POBbSI H IMOLMOHATBHOTO
Osaromosy4usi:

TOTOBHOCTBIO MPUMEHSITh MaTEMAaTUUECKHE 3HAHUSI B UHTEPECAX CBOETO 37J0POBbS, BEJICHUS
3JI0pOBOTO 00pasa KU3HHU (30pOBOE MUTAHKE, COATAHCUPOBAHHBIA PEXKUM 3aHITHIA U OTIbIXA,
perynspHas puzndecKas akTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBBIKa pe(ICKCUH, IPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPyroro 4eJIoBeKa;

7) 3K0JI0OTHYeCKOe BOCTIMTAHUE:

OpHUEHTAIlMel Ha TPUMEHEHNE MAaTeMaTUIECKUX 3HAHWM JUTS PEIICHUs 33a/1a4 B 00JacTH
COXPAHHOCTH OKpPYXKalollEel Cpe/ibl, INIAHUPOBAHUSI IOCTYIIKOB U OIIEHKHU UX BO3MOXHBIX MOCJIEICTBHI
JUTSL OKPYKAIOIIEH Cpeibl, 0CO3HAHUEM TJI00AIBHOTO XapaKTepa KOJIOTHYECKUX MPOOJIeM U MyTeH 1xX
perieHus;

8) ananTanus K U3MEHAIOIMMCS YCJIOBUSIM COIUAJIBbHON U IPUPOIHOI Cpebl:



TOTOBHOCTBIO K JIEHCTBUSM B YCIIOBHSIX HEONPEAEIEHHOCTH, TIOBBIIIIEHUIO YPOBHS CBOEHT
KOMIETEHTHOCTH Yepe3 MPAaKTUYECKYIO IeATEIbHOCTh, B TOM YHCJIe YMEHUE YUUTHCS Y IPYTUX JIOJCH,
puoOpeTaTh B COBMECTHOM JIeATEIHHOCTH HOBbIE 3HAHMSI, HABBIKW U KOMIIETEHIIMU U3 OTbITA IPYTHX;

HEO00XOIUMOCTBHIO B JOPMHUPOBAHUHU HOBBIX 3HAHUU, B TOM 4Hclie GOpMYyIUPOBATH UICH,
MOHSITHS, TUIIOTE3bI 00 00BEKTaX U SIBICHUSX, B TOM YHCJIE paHee HEe U3BECTHBIX, OCO3HABATH JEPUIUTHI
COOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEH, MNIAaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCTIPUHIUMATH CTPECCOBYIO CUTYAIIHIO KaK
BBI30B, TPEOYIOIINI KOHTPMED, KOPPEKTUPOBATH IPHHUMAEMBIC PEIICHUS U ACUCTBHS, (DOPMYITHPOBATH
U OLICHUBAThH PUCKHU U MOCIEICTBUS, (OPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBO€HUS MPOrpaMMBbl IO MaTEMaTHKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus y oOy4daromerocst 0yayT cOpMHUpPOBaHBI METANIPEIMETHBIE PE3YyIIbTATHI,
XapaKTEepU3yIOIIHUECs OBJIaICHUEM YHUBEPCAIbHBIMU [103HABATEIbHBIMU JEHCTBUSIMY,
YHHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSMU U YHUBEPCAIbHBIMU PETYIATUBHBIMU JEHCTBUSAMMU.

Ilo3naBaTenbHbIC YHHBepPCcAJIbHbIE YUeOHbIe NeliCTBUS

Ba3oBble loruueckue AeiicTBUs:

BBISIBIIATh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKA MaTeMaTHUECKUX OOBEKTOB, TOHATHH,
OTHOILECHUH MEX/y HOHATUAMHU, (POPMYIMPOBATH ONPEICIICHUS TOHATUH, YCTaHABIMBATh
CYIIECTBEHHBIN MPU3HAK KIaCCU(PHUKALIMHU, OCHOBAHUSA AJIs1 0000IEHHS U CPaBHEHUS, KPUTEPUU
POBOJUMOI0 aHAJIHN3a,;

BOCIIPMHUMATh, (HOPMYIUPOBATh U MPEe0OPa30BbIBATE CYXKIEHUS: YTBEPAUTEIbHbBIC U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

BBISIBJIATh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U POTUBOpEYHUs B (haKTax, JaHHbIX,
HaOJIOICHUAX U YTBEPXKACHUSX, IIPeAaraTh KpUTEpUH JUIsl BBISIBICHUS 3aKOHOMEPHOCTEH 1
MNPOTHUBOPEUHNL;

JIEJIaTh BBIBOJIBI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U MHYKTUBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIIOUEHHUH 110 aHAJIOTHH;

pa3bupath JOKa3aTebCTBA MATEMATUYECKUX YTBEPKIEHUH (MIpsIMbIE U OT IPOTUBHOTO),
IPOBOAUTH CAMOCTOSITENIBHO HECIIOKHBIE JI0KA3aTeNbCTBA MaTeMaTHUYECKUX (DAKTOB, BEICTpAaUBaTh
apryMeHTaluIo, IPUBOIUTH MPUMEPHI M KOHTPIPHUMEPHI, 000CHOBBIBaTh COOCTBEHHbIE PACCYKICHHUS;

BbIOMpaTh cr1oco0 peneHus yueOHoi 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHMS,
BbIOMpaTh HanboJIee MOAXOAAIMINN C YIETOM CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble nccienoBarejbckme 1eiicTBUSA:

MCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATENbCKIUII HHCTPYMEHT MO3HaHUsL, (POPMYJIUPOBATh
BOIPOCHI, GUKCHUPYIOLIUE IPOTUBOPEUHE, IPOOIEMY, CAMOCTOSTENIBHO YCTaHABINBATh HCKOMOE U
JaHHOe, GOPMUPOBATH TMIIOTE3Y, APTYMEHTHPOBATh CBOIO MO3UIINIO0, MHEHUE;

IPOBOJUTH [0 CAMOCTOSATENIBHO COCTABICHHOMY IJIaHY HECTIOXKHBIN 9KCIIEPUMEHT, HEOO0IIbII0e
UCCIIEIOBaHKE TI0 YCTAHOBJICHUIO 0COOEHHOCTEH MaTeMaTHYeCKOT0 00BEKTa, 3aBUCUMOCTE 0OBEKTOB
MEXy COOO0M;

CaMOCTOSITENTbHO (hOPMYIHPOBaTh 000OIIEHNUS M BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJI0IeHUS, UCCIIEOBAHUS, OIICHUBATh JIOCTOBEPHOCTH MOIYUYEHHBIX PE3Y/IbTaTOB, BEIBOJAOB U
0000I1IEHHI;

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHUE MPOIIECCA, @ TAK)KE BbIIBUTaTh MPEIIOI0KEHUS O €r0
pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:

BBISBIISITH HEJJOCTATOYHOCTD U M30BITOYHOCTh MH(POPMALIUH, JTAaHHBIX, HEOOXOMMBIX JJIS
pellIeHus 3aJa4H;

BbIOMpaTh, aHATU3UPOBAThH, CHCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATH UH(DOPMALIMIO PA3TUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHHUS;



BBIOMpATh opMy MpeAcTaBICHUS HHPOPMAIIUN U WUTIOCTPUPOBATDH PelllaeMble 3a1auu
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAAEKHOCTh HH(DOPMALIMU 110 KPUTEPUSIM, MTPEATIOKEHHBIM YUUTEIEM UITU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA:

BOCIPUHUMATH U (OPMYIUPOBATH CYKICHUSI B COOTBETCTBUHU C YCIOBUSIMH U LIETSIMH OOILIEHUS,
SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOKO TOYKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX, TaBATh
MOSICHEHHUS 10 XO/1y PEIICHHS 3a/1a4l, KOMMEHTHPOBATh MOJyUYEeHHBIA PE3ybTaT;

B X0/ OOCYXJICHHS 32/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKAAEMOM TEMBI, TIPOOIEMBI,
pernraeMoii 3a1auu, BbICKa3bIBaTh U/, HAIICJICHHBIC HA MTOMCK PEIICHHUS, COTIOCTABIISATh CBOU CYXKICHUS
C CYXJICHUSIMH JIPYTUX YYACTHUKOB JIMAIOTa, OOHAPYKUBATh Pa3IMINe U CXOJCTBO MO3UIIHIL, B
KOPPEKTHOI opme GopMyTUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKCHHUS,

MIPEJICTABIIATH PE3YNIbTAThHI PEIICHUS 3a/1a4H, YKCIIEPUMEHTA, UCCIIEAOBAHNUS, TIPOSKTA,
CaMOCTOSITEIILHO BBIOUPATh (DOpPMAT BBICTYIUICHHS C yUETOM 3a/1a4 MPE3CHTAIMU U 0OCOOEHHOCTEH
ayTUTOPUH;

MOHUMATH U UCTIOIH30BaTh MPEUMYIIECTBA KOMAH/HON ¥ HHIUBUIYaTbHONW Pa0OTHI IpH
pelieHnn y4eOHbIX MaTeMaTHUECKUX 3a71ay;

MIPUHUMATD 1[€]b COBMECTHOMN JeSTeIbHOCTH, TUTAHUPOBATh OPTraHU3aIUI0 COBMECTHOMN padoThI,
pacrpenensTh BUIbl paboT, JOroBapuBaThCs, 0OCYKIATh MPOIIECC U pe3yibTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKHX JIIOJICH;

y4acTBOBATh B IPYIIOBBIX hopMax paboTsl (00CyKIeHHS, 0OMEH MHEHUSMHU, MO3TOBBIE
HITYPMBI U IPYTHE), BBIMOIHATH CBOIO YaCTh paOOThI U KOOPJIMHUPOBATH CBOU ACHCTBHS C JPYTUMU
YJIeHaMU KOMaH/Ibl, OIIEHUBATh Ka4€CTBO CBOETO BKJIa/ia B OOIIHII MPOIYKT IO KPUTEPHUSIM,
c(hOpMYyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHbIE YHHBepPcAJIbHbIE YUeOHbIe eiicTBUS

Camoopranmszaums:

CaMOCTOSITENTLHO COCTABJISTH IJIaH, aJITOPUTM PELIeHUS 3a7auu (MU €ro 4acTh), BHIOUpATh
CII0Cc00 pemIeHus ¢ y4ETOM UMEIONTUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh H
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM HH(OpMAIIHH.

CaMOKOHTPOJIb:

BJIAJIETh CITIOCOOAMU CAMOTIPOBEPKH, CAMOKOHTPOJIS IIPOIlecca M pe3ysIbTaTa peleHus
MaTeMaTHYeCKOM 3aa49M;

MIPEJIBUJICTh TPYIHOCTH, KOTOPHIC MOTYT BOSHUKHYTH IIPH PEIICHUH 33]1a4H, BHOCUTH
KOPPEKTUBHI B JICATEILHOCTh HA OCHOBE HOBBIX 00CTOSITEIILCTB, HAMIEHHBIX OIMMUOOK, BBISIBJICHHBIX
TPYAHOCTEMN;

OIICHUBATh COOTBETCTBUE PE3yiIbTaTa JACATCILHOCTH ITOCTABICHHOM IIETTN U YCIOBUSM,
OOBSACHATH IPUYUHBI JOCTHKCHUS WJTH HEJOCTIKCHHUS 1IeJIH, HAXOIUTh OIMUOKY, 1aBaTh OIEHKY
MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

IIpenmeTHble pe3yJIbTaThl 0CBOCHHS MIPOrPaMMBbl Y4e0HOI0 Kypca K KOHIY 00y4eHusi B 7
KJj1acce:

Yuciia ¥ BbIYHCICHUSA

BbInonHATE, coueTast yCTHbIE U TUCbMEHHBIE TPUEMBI, apu(MeTHUeCKue TEeHCTBUS ¢
paloHaIbHBIMU YHCIAMHU.

HaxoauTp 3Hau€HMs YMCIOBBIX BEIPAKEHUH, TPUMEHATH pa3HOOOpa3HbIe CIIOCOObI U TPUEMBI
BBIYMCIICHHS] 3HAYCHUN APOOHBIX BBIPAXKEHUH, coJlepKaluX OOBIKHOBEHHBIE U JECATUYHbIE IpoOu.

[lepexoauTh OT 0 HOM (POPMBI 3aIMCH YHCEI K APYro (IMpeoOdpa3oBbIBaTh AECATHUHYIO ApOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECTHUHYIO, B YaCTHOCTU B OECKOHEUHYIO JIECATUUYHYIO APOOb).

CpaBHUBaTh U YIOPSAJOYNBATH PALlMOHANIbHBIE YUCIIA.



OKpyrasTh ynciia. BeIMOJHATE TPUKUAKY U OLEHKY pe3yJibTaTa BIYMCICHHM, OLICHKY 3HAUCHU I
YUCJIOBBIX BBIPAKEHUW. BBITTONHATE NEMCTBUS CO CTENIEHIMU C HATYpPaJIbHBIMH ITOKA3aTEISIMU.

[IpuMeHATH NpU3HAKK JETUMOCTH, Pa3I0KEHHE HA MHOXKUTEIN HATYPAJIbHBIX YHCEIT

PemaTe mpakTHKO-OpUEHTUPOBAHHBIE 33/1a4H, CBS3aHHBIE C OTHOILICHUEM BEJIMYMH,
MIPONOPLUMOHAIBHOCTHIO BEJIMUKH, TPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YyJIbTaThl PELICHUS 3a/1a4 C
y4€TOM OrpaHUYECHUM, CBA3aHHBIX CO CBOMCTBAMU pPacCMaTPUBAEMbIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs!

Hcnonp30Bath anredpandeckyro TEPMUHOJIIOTHIO M CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOCHHS y4eOHOTO MaTepuania.

HaxomuTh 3Ha4eHrs OYKBEHHBIX BBIPAKECHUN NIPH 33JAHHBIX 3HAYCHUSX TIEPEMEHHBIX.

BrimonHATe ipeoOpa3oBaHus 1IEJI0r0 BHIPAKEHHSI B MHOTOUICH MPUBEICHUEM MOT00HBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BbINOMHATE YMHOXKEHHE OIHOWIEHA HA MHOTOWIEH U MHOTOWJIEHA HA MHOTO4JIEH, IPUMEHSATh
(dbopMyIbI KBaipaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymiecTBIATh Pa3ioKeHNE MHOTOWIEHOB HA MHOXKUTEIH C TIOMOIIBIO BEIHECEHUS 32 CKOOKH
00IIer0 MHOXKHTEISI, TPYNITUPOBKHU CIIaraeMbIX, IPUMEHEHHS (POPMYIT COKPAIIEHHOTO YMHOXKCHHUS.

[TpumensTh npeoOpa3zoBaHKsi MHOTOYJICHOB JJISl pELICHHs] PAa3JIMYHbIX 33[a4 U3 MaTeMaTHKU,
CMEXHBIX MTPEAMETOB, U3 PEATILHON IIPAKTUKH.

Hcnonb30Bath CBOICTBA CTENEHEN C HATypaIbHBIMU MOKA3aTEISIMHU TSI IPE0Opa30BaHUS
BBIPKEHHUM.

YpaBHeHNsI 1 HEPABEHCTBA

Pewiate nuHeliHbIe ypaBHEHUS C OJHOU IIEPEMEHHOM, TPUMEHSIS ITpaBUjIa Nepexoaa oT
HCXOJIHOTO YPAaBHEHUS K paBHOCUIIbHOMY eMy. IIpoBepsTh, ABJISIETCS JIU YUCIO KOPHEM YpaBHEHHUSI.

[TpumensTh rpaduueckre METOIbI IPH PEIICHUH TUHEHHBIX YPABHEHUN U UX CHCTEM.

[TonGupath mpUMeEpHI Map YUCE, IBISIOUINXCS PEIICHUEM JIMHEHHOTO YPaBHEHHUS C ABYMS
MIEPEMEHHBIMH.

Ctpouth B KOOPJAMHATHOH MIIOCKOCTH T'padUK JTUHEHHOTO YpaBHEHUS C IBYMS IEPEMEHHBIMH,
MOJIB3YSICh TPpaUKOM, MPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHMUSI.

Pemrate cucteMbl IByX TMHEHHBIX YpaBHEHUH C IBYMS IEPEMEHHBIMH, B TOM YHCJIE TPadUUECKHU.

CocTaBndTh U pelaTh JIMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEWHBIX YPaBHEHUH 10 YCIOBUIO
3a/1a4M, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1a4yM MOJTYYEHHbIN pe3ynbTar.

DOyHKIUH

N3o0paxkaTs Ha KOOPAUHATHOW MPSIMON TOUKH, COOTBETCTBYIOIINE 3a/IaHHBIM KOOPJAMHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI, 3aIIMCHIBATh YHCIOBbIE IPOMEXKYTKH Ha allreOpanvyeckoM sI3bIKE.

OtMmeuaTs B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 33/IaHHBIM KOOPJIMHATaM, CTPOUTh I'paduKu
auHeNHbIX QyHKUni. CTpouTh Tpaduk GyHKIUHU Yy = [X|.

OnuceiBaTh ¢ TOMOIIBIO (PYHKIIMI U3BECTHBIE 3aBUCUMOCTH MEXAY BEIMUMHAMU: CKOPOCTb,
BpEMsI, pacCCTOSIHUE, IIeHa, KOJTMYECTBO, CTOUMOCTbH, IPOU3BOAUTEIBHOCTD, BpeMsl, 00BEM pabOTHI.

Haxonuth 3HaueHre QyHKIIMU O 3HAYCHHIO €€ apryMeHTa.

[Tonumars rpaduueckuii criocod mpeacTaBIeHus U aHanu3a HHGOpMaIuu, U3BJICKaTh U
HMHTEPIPETHPOBATH HHPOPMAIIHIO U3 TPAPUKOB PeaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

IIpenmeTHble pe3yJibTAaThl 0CBOEHHS IPOrPaAMMbI YUeOHOT0 Kypca K KOHIY 00y4eHusi B 8
KJ1acce:

Yucia v BbIYUCTICHUA

Hcnonbs30BaTh HauaabHbIE MPEACTABICHUS O MHOKECTBE JIEUCTBUTENIbHBIX YUCEN AJIS
CpaBHEHHUS, OKPYTJICHUS U BBIYUCIICHUH, N300pakaTh ACHCTBUTEIbHBIC YHCIa TOUKAMU HA
KOOPJMHATHOU IIPSIMOM.

[IpuMeHsaTh MoHATHE apU(HMETHUESCKOTO KBAaIpaTHOTO KOPHSI, HAXOAUTH KBaJIpaTHhIE KOPHU,
WCITONTB3YsI TIPU HEOOXOTUMOCTH KaJbKYJISATOP, BBITIOJIHSITH MPE0OPa30BaHUs BRIPAKECHHM, COIEPIKAITNX
KBaJ[paTHbIE KOPHU, UCTIOJIB3YysI CBOMCTBA KOPHEH.



Hcnonp30Bathk 3aMcH OONBIINX U MAJIbIX YMCEN C IOMOIIBIO AECATHUHBIX IpoOel U cTeneHen
gucia 10.

AnredOpanyeckue BbIpasKeHMsI

IIpuMeHATh NOHSTHE CTENEHHU C IIeJIBIM II0KA3aTeNIeM, BBIIOIHATH IPe0Opa30BaHus BbIPAKEHHH,
COJIEpKalIUX CTEIICHU C LENIbIM IIOKa3aTEIIEM.

BbINonHATE TOXIECTBEHHBIE TPEOOPa30BaHuUs PAllMOHAIBHBIX BBIPAXKEHUH HA OCHOBE MPaBUII
JNEHCTBUI HAJl MHOTOYWICHAMHU U aJITeOpanvdeCKIUMHU IPOOSMHU.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH.

[TpumensaTH IpeoOpa3zoBaHUs BEIPAXKEHUH I PEICHUS PA3INYHbIX 33/1a4 U3 MaTeMaTUKY,
CMEXHBIX [IPEAMETOB, U3 PEAILHON IIPAKTUKH.

YpaBHeHUs M HEpaBEHCTBA

Pemrate nuHelHbIe, KBaApaTHbIC YPABHEHUS U PALMOHAJIBHBIC YPABHEHM S, CBOASAIIMECS K HUM,
CUCTEMBI IByX YPABHEHUH C IBYMs IIEPEMEHHBIMU.

IIpoBOoaMTH MpOCTENIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPABHEHMM, B TOM YHUCIIE C
npUMEHEHHEM TpauuecKiX NpeACcTaBICHNH (yCTaHABINBATh, UMEET JIM YpaBHEHHE WM CUCTEMA
YpaBHEHUH pellIeHUs], €CIIU UMEET, TO CKOJIbKO, U IPOYEe).

[TepexoauTk OT ciioBECHOM (hOPMYIUPOBKH 33/1a4H K €€ alnredpandeckoil Moieiu ¢ IOMOLIbIO
COCTAaBJICHUS YPaBHEHUS WJIM CUCTEMbI YPaBHEHUM, HHTEPIPETUPOBATh B COOTBETCTBUM ¢ KOHTEKCTOM
3a/1a4M MOJIY4ECHHBIN pe3yJIbTar.

IIpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLICHKH, PEILIATh JIMHEHHBIC
HEpPaBEHCTBA C OJHOM MEPEMEHHON U UX CUCTEMBI, JaBaTh IpaMuecKyro UIUTIOCTPALMI0 MHOXKECTBA
pEILIEHUI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB

DOyHKIUH

[ToHnMaTh U UCTIONIB30BaTh (PYHKIIMOHAIBHbIE OHATHUS U A3bIK (TEPMUHBI, CUMBOJINYECKHE
0003HaueHMsT), ONPEEATh 3HaUeHUE (DYHKIIMHU 10 3HAUEHUIO apryMeHTa, OIPEeeNsTh CBOICTBA
byHkuu 1o e€ rpaduky.

Crpouts rpaduku 3IeMeHTapHbIX GyHKuui Bujga: (1= [, [ =[] 2. 0=0%,0=V0,0=
|[]], orMchIBaTh CBOWMCTBA YHCIIOBOM (QPYHKIMHU 110 €€ rpaduKy.

IIpenmeTHble pe3yJIbTaThl 0CBOCHHS NPOrPAMMBbI Y4eOHOI0 Kypca K KOHIY 00y4eHusi B 9
KJ1acce:

Yuciia 1 BbIYUCICHUA

CpaBHUBaTh U YIOPSAJOYMBATh PALlMOHAJIbHBIE U HPPALIMOHAIILHBIE YHCIIA.

BremoaHATE apI/I(l)MeTI/I‘ICCKI/Ie I[CI\/'ICTBI/ISI C palMOHAJIbHBIMU YHCJIaMHU, COUYCTAasA YCTHBIC U
IIMCbMCHHBIC HpI/IéMI)I, BBIITOJIHATDH BBIYMUCIICHUA C UPppallOHAJIBHBIMHA YK CJIIaMU.

HaXOI[I/ITI) 3HAUCHUS CTETICHEH C OEJIBbIMHU ITOKA3aTCIIIMU 1 KOpHeﬁ, BBIYUCIIATH 3HAUYCHU A
YU CJIOBBIX Bblpa)I(eHPIfI.

OKpyrJIATh NENCTBUTENBHBIE YUCIIA, BBIOIHITH IPUKUIKY PE3YJIbTAaTa BEIUUCIEHUH, OLIEHKY
YHCJIOBBIX BBIPAKEHUMN.

YpaBHeHHS U HEPABEHCTBA

Pemrate nuHENHbIE U KBapAaTHBIC YPABHEHUS, YPABHEHM S, CBOAAILNECA K HUM, IIPOCTEHIINE
JIpoOHO-palOHAIbHBIE YPaBHEHUS.

Pemrates cucteMsl ABYX TUHEHHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU U CUCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SIBIIACTCS JINHEUHBIM.

Pemrate TekcTOBBIE 33/1a4M aNredpanyeckuM CrocoOOM ¢ TOMOIIBIO COCTABJICHUS YPaBHEHUS
WJIU CUCTEMBI IBYX YPaBHEHUM C JBYMS IIEPEMEHHBIMU.

[IpoBOANTH MpOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPABHEHUH, B TOM YHUCIIE C
IpUMEHEeHHEM IrpaduuecKux NpeAcTaBlIeHnH (yCTaHaBINBATh, UMEET JIM YpaBHEHHE WM CUCTEMA
YpaBHEHUH pelleHus], €CJIU UMEET, TO CKOJIbKO, U TIpoyee).

Pemarts nuHeliHble HEpPaBEHCTBA, KBAaIpaTHbIE HEPABEHCTBA, N300pa)kaTh PellIEeHUE HEPABEHCTB
Ha YMCJIOBOM MPAMOMH, 3aIMCBIBATh PEIICHUE C TOMOLIBIO CUMBOJIOB.



Pemats crcTembl TMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIONINE KBaAPATHOE
HEpaBEHCTBO, N300paXaTh PEIICHNE CHCTEMBI HEPABEHCTB Ha YHCIOBOW MPSMOIi, 3aIIMCHIBATH PEIICHNE
C ITOMOIIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PELICHUH PA3IMYHBIX 33/1a4.

DOYyHKIUA

PacrioznaBath pyHKINYM M3ydeHHBIX BHIOB. [loKa3bIBaTh CXEMAaTHUECKH PACIOI0KEHHE Ha
KOOPIMHATHOI MmIockocTy rpadukos yHkimii Buaa: y = KX, y=kx + b, y=k/x , y =ax 2+ bx + ¢,y = x3,
y =X, Y = |X| B 3aBHCHMOCTH OT 3HaYCHHMi K03(HIMCHTOB, OMICHIBATE CBOACTBA (hyHKIIHIA.

CrtpouTth 1 n300paXkaTh CXeMaTHUECKU rpaUKu KBaIpaTUUIHBIX (PYHKINH, OIHMCHIBATH CBOWCTBA
KBaJPAaTHYHBIX (GYHKLIUH 110 UX rpaduxam.

Pacno3naBate kBagpaTHUHYIO (QYHKIHIO 110 (popMysie, IPUBOIUTH IPUMEPHI KBAIPATUYHBIX
(GyHKUUT U3 peabHON KU3HU, PU3UKH, TECOMETPHUH.

Yuci0BbIe M0OCIe10BATEIbHOCTH U NPOrPecCHH

Pacrnio3naBath apupmMeTHIECKyI0 U TEOMETPUIECKYIO IIPOTPECCHH MPH Pa3HbIX criocobax
3aJjaHusl.

BEIMONMHATE BBIYUCICHHS C HCIIOIB30BAaHUEM (POPMYIT N-TO WieHa apu(pMeTHIecKoi u
reOMETPUYECKON IPOrPECCHil, CyMMBI MEPBBIX N YICHOB.

N300paxkaTh 4ieHBI IOCIEI0BATEILHOCTH TOYKaMH HA KOOPAWHATHON TNIOCKOCTH.

Pematp 3aga4n, CBsI3aHHBIE C YUCIIOBBIMHU TIOCIIEIOBATEIILHOCTSIMU, B TOM YHUCIIE 33aJa4l U3
peanbHOMN KU3HU (C HCTIOIB30BaHUEM KaJIbKYIATOPA, HU(POBBIX TEXHOIOTHI).

TEMATHNYECKOE INTAHNPOBAHUE

kinacc | HaunmeHoBanue pazzena (TemMbl) Kypca KomuuectBo
4acoB
7 Yuciia 1 BeurcieHus. PanmonansHble Yucia 25
Anrebpandeckue BoIpaKCHUS 27
VYpaBHEHUS U HEPABEHCTBA 20
Koopaunats! u rpadpuku. @yHkuuu 24
[ToBTOpeHME M 00600IIEHNE 6
102
8 Uucna n Beruncnenus. KBagpatasle KopHU 15
UYucna u Berurcienus. CTeneHsb ¢ LelbIM IoKa3aTelleM 7
Anrebpanueckue BblpaxkeHus. KBaapatHblil TpéxuieH 5
Anrebpanueckue BelpakeHHs. Anredpanyeckas Apoob 15
VYpaBHeHUs U HepaBeHCTBA. KBajipaTHbIe ypaBHEHUS 15
VYpaBHenus u HepaBeHcTBA. CHcTEMBl ypaBHEHUN 13
VYpaBHeHUs U HepaBeHcTBa. HepaBeHcTBa 12
@OyHk1uu. OCHOBHBIE TOHATHS 5
Oyukuuu. Yucnosble QyHKIUU 9
[ToBTOpEeHME U 06001IeHUE 6
102
9 Yucna u Beiunciienus. JlelcTBUTENBHBIE UNCIa 9
VYpaBHEHHUs 1 HEpABEHCTBA. Y PABHEHMS C OJJTHON EPEMEHHON 14
VYpaBHeHHUs u HepaBeHCTBA. CUCTEMBI YpPaBHEHHN 14
VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 16
OyHKITUU 16
YucnoBble NOCIEI0BATEIBHOCTH 15
[ToBTOpeHme, 0000IIeHNEe, CUCTEMATU3AIINS 3HAHUMA 18
102
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