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IHHOACHUTEJIBHASA 3AIINCKA

Anrebpa SBISIETCS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOT'O 00IIero o0pa3oBanus: oHa obec-
[IeYMBAET U3yYEHUE APYTUX AUCLMUILINH, KAK €CTECTBEHHO-HAYYHOI'0, TaK U TYMaHUTAPHOI'O LIUKJIOB,
e€ OCBOGHHE HE0O0XOAUMO JUIsl MPOJOJDKEHUsT 00pa30BaHUS U B MOBCEJHEBHOM kM3HU. PazBurue y
00yJaroImuxcs HAy9HBIX MPEICTABICHUH O MPOMCXOXKACHUHN U CYITHOCTH anredpanyeckux abcTpak-
Ui, cnocode OTpaKeHUs MaTeMaTUYeCKOM HayKoW SIBJEHUH M MPOLECCOB B MPUPOAE U OOILECTBE,
POJM MaTeMaTHYECKOT0 MOAEIHPOBAHUS B HAYYHOM MO3HAHUU U B MPAKTUKE cOCcOOCTBYeT (hopMu-
POBaHUIO HAYYHOTO MHPOBO33PEHUS U KAUECTB MBIIUICHUS, HEOOXOAUMBIX JUIsl aJanTallud B COBpe-
MEHHOM (P poBoM ob1iecTBe. M3yueHue anreOpsl o0ecieunBaeT pa3BUTHE YMEHUS HAOIIOAAaTh, CPaB-
HUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUUHOCTH MBIIIJIEHUS, CIIOCOOHOCTH apryMEHTUPO-
BaHHO OOOCHOBBIBATh CBOM JACUCTBUS U BBIBOJIBI, (POPMYIHPOBATH yTBEpXkAeHUs. OCBOCHHUE Kypca all-
reOpbl 00ecreunBaeT pa3BUTHE JOIMUECKOIO MBIIIJIEHUS 00y4YaroIUXCsl: OHU UCIIONIb3YIOT 1€AYKTHB-
HBIC ¥ UHAYKTHUBHBIC PacCyKICHHs, 0000IIEeHNEe U KOHKPETH3alHI0, a0CTparupoBaHUE U aHAJOTHIO.
OOyuenue anrebpe mpeanosiaraeT 3Ha4UTENIbHbIH 00BEM CaMOCTOATENBHOM J1ESTEIbHOCTH 00y4aro-
LIUXCS, TOITOMY CaMOCTOSTENbHOE PELICHHE 3a]au SBJSETCS pean3aleil AesiTeIbHOCTHOrO IPUH-
umna ooy4yeHusl.

B ctpyktype nporpammel yaeOHOTO Kypca «Anredpay It OCHOBHOTO 0OIIero oopa3zoBaHus
OCHOBHOE MECTO 3aHUMAIOT COJIepKAaTeIbHO-METOANYECKHE TMHUM: «HHNCla U BEIYUCICHUSD, «Areo-
panyecKue BBIPAKEHUA», «YPABHEHUsS M HepaBeHCTBay, «DyHkumm». Kaxnmas u3 3THX conepka-
TEJIbHO-METOJUUECKUX JMHUN pa3BUBAETCS HA MPOTSDKEHUM TPEX JIET U3Y4EHUs Kypca, B3auMOJACH-
CTBYS C JPYTUMHU €0 JIMHUSAMH. B X07e nzydeHust yaeOHOTo Kypca 00y4JarouMest PUXOANUTCS JIOTH-
YEeCKH PacCyX/1aTh, UCIOIb30BATh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK. B CBSI3M ¢ 3TUM B IpOrpaMmy
y4eOHOTO0 Kypca «Asre0pay BKIIFOUSHBI HEKOTOPBIE OCHOBBI JIOTHKH, IPEACTABICHHBIE BO BCEX OCHOB-
HBIX pa3/ienax MaTeMaTHYeCKOro 00pa3oBaHMs U CIIOCOOCTBYIOIME OBJIQJACHUIO O0YYaIOLUIMMHUCS OC-
HOB YHMBEpCAJIbHOI'O MaTeMaTudeckoro sizbika. CoJep’KaTelbHOM U CTPYKTYPHOH OCOOEHHOCTBIO
y4eOHOro Kypca «Anredpay SBIsETCS €ro HHTErPUPOBAHHBIN XapakTep.

Copnepxanue TMHUN «HuUCa U BBIYUCIEHUS» CIIY)KUT OCHOBOM ISl JAJIbHEHIIIETO U3y4eHUs
MaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHUIO Y OOYHYAIOLIMXCS JOIMUYECKOIO MBIIICHUS, (POPMUPOBAHHIO
YMEHHUSI I0JIb30BaThCS aJITOPUTMaMHU, a TAKKE IPUOOPETEHHUIO MPAKTUIECKUX HaBBIKOB, HEOOXOJJUMBIX
JUIsl TIOBCEIHEBHOM JKM3HU. Pa3BUTHE MOHATHUSA O YKCIe HA YPOBHE OCHOBHOTO OOIIETr0 00pa3oBaHUs
CBSI3aHO C PALIMOHAIBHBIMU M UPPAIIMOHATIBHBIMU YHCIaMU, POPMUPOBAHUEM IIPEJICTABICHUH O Jeii-
CTBHUTEJIBHOM YHCIIe. 3aBepIICHHE OCBOCHHUS YUCIOBON IMHUM OTHECEHO K CpeiHeMY o011eMy o0pa3o-
BaHUIO.

Copneprkanue AByX are0Opandeckux JUHUNA — «AnreOpanyeckue BRIpaKeHUs» U «Y paBHEHUS
1 HEpPaBEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Y 00yUaOIIUXCSl MAaTEMATUYECKOT0 anmnapara, Heoo-
XOJUMOTO JJIs pELIEHMs 3aJa4 MaTEMATUKH, CMEKHBIX IIPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a-
nad. Ha ypoBHe ocHOBHOTro 0011ero o0pa3zoBaHus yueOHbI MaTepHrall pyHIUpyeTcsl BOKPYT paiuo-
HAJIBHBIX BBIpAXEHUH. Anredpa IEMOHCTPUPYET 3HAYEHHE MATEMaTUKH KaK s3bIKa JUISl TOCTPOCHHUS
MaTeMaTHYeCKUX MOJIENel, OMMCAaHUs MPOLIECCOB U SIBICHUN peanbHOro Mupa. B 3agaun oOydenus
anreOpe BXOJIAT TaKKe JalibHEelIIee pa3BUTHE AITOPUTMUYECKOTO MBIIITICHHSI, HEOOXOAMMOTO, B 4aCT-
HOCTH, JJIi OCBOEHHSI Kypca MH(OPMATUKH, U OBJa/ICHUE HABBIKAMU JEITYKTHUBHBIX PACCYKICHHI.
IIpeoOpa3oBanue CUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHUs, CIOCOOHOCTEH K Mare-
MaTH4YE€CKOMY TBOPYECTBY.

Copnepxanme (QyHKIIMOHATBHO-TpAapUUECKOW JMHUU HAIEIEHO Ha IMOJlydeHHe O0ydaroIlu-
MHUCS 3HAaHUU 0 QYHKIMSIX KaK BaXKHEHUIIIEH MaTeMaTHIeCKOM MOJIEIH JIJIsi ONTUCAHUS U UCCIIEOBaHUS
pa3HO0Opa3HBIX MPOLIECCOB U SIBIECHUH B MpHpojie U obuiecTBe. M3yueHne marepuana cnocoOCTByeT
Pa3BUTHIO Y O0YUAIOIIUXCSI YMEHHSI HCIIOJIb30BaTh Pa3IMYHbIE BHIPA3UTENbHbIE CPEICTBA SA3bIKa MaTe-
MaTHKH — CJIOBECHBIE, CHMBOJINYECKHE, TpaduecKue, BHOCUT BKJIa B (GOpMUPOBAHHE MTPEICTABICHHHA
O POJIM MaTeMaTUKH B PA3BUTHUN UBUIM3AINH U KYJIbTYpBHI.

CornacHo yuyeOHOMY IUIaHy B 7-9 Kiaccax u3y4aercsi yueOHbIH Kypc «Anredpa», KOTOPbIi
BKJIIOYAET CJIEAYIOIINE OCHOBHBIE pa3/ieiibl cofepxkanus: «Uucaa u BeIYUCIeHUs», «AlreOpandyeckue
BBIPAXKCHUS», «Y PABHEHUS U HEPABEHCTBAY, «DyHKIUN».



Ha u3ydyenue yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kimacce — 102 gaca (3
yaca B Hefenmo), B 8 kimacce — 102 gaca (3 gaca B Heeno), B 9 kiacce — 102 yaca (3 yaca B HEZEIIO).

COJEPKAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BLIYMCICHHUA

JpoOu 0OBIKHOBEHHBIE U JECATUYHBIC, IEPEX0]] OT OHOM (opMBI 3anicu ApoOeit K APYyroiu.
[ToHsATHE pallMOHATIBHOIO YUCIIA, 3aIIUCh, CPABHEHUE, YIIOPSAA0YMBAHUE pallMOHANIBHBIX YHcen. Apud-
METUYECKHE JEHCTBUS C pallMOHAIHBIMU YKciiaMu. Pelienue 3a1a4 u3 peagbHOM IPaKTUKU HA YacCTH,
Ha JIpoowu.

Crenenb ¢ HaTYpaJbHBIM MMOKa3aTeNIeM: ONpeAeIeHne, MPeodpa3oBaHre BHIPAKEHUH Ha OC-
HOBE ONpeEIeHHUs, 3alliUCh 00IbIINX uuces. [IpoLeHTsl, 3an1uch IPOLEHTOB B BUE APoOU U IpodU B
BU/JIE IPOLIEHTOB. Tpy OCHOBHBIE 3a/1a4M HAa IPOLIEHTHI, PELICHHUE 3a/1a4 U3 pealbHON IPAKTUKH.

[TpuMeHeHne NPU3HAKOB AE€IMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YHACEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi IPONOPLHMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUSA

IIepemeHHBIE, YNCIOBOE 3HAUYECHNE BBIPAKEHHUS C IEPEMEHHOU. JlOITyCTUMBIE 3HAYEHMS I1epe-
MeHHbIX. [IpeacraBienne 3aBUCUMOCTH MEX/y BeIMYMHAMU B BUie GopMyibl. Beruncnenus no ¢op-
MmyinaM. [IpeoOpa3oBaHue OyKBEHHBIX BbIPa)KEHUMN, TOXK/IECTBEHHO PaBHbIE BBIPAXKEHHUS, IIPaBUJIA IIpe-
00pa3oBaHMs CYMM U IIPOM3BEACHUH, PAaBUIIa PACKPBITUS CKOOOK U NMPHUBEIEHUS MOJOOHBIX cllarae-
MBIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10KA3aTeIIEM.

OpHowieHnbl U MHoroujeHsl. CreneHb MHOrowieHa. CiojkeHue, BbIUMTAaHUE, YMHOXKEHUE
MHOro4JI€HOB. DOpMyIIbI COKpPAIIEHHOTO YMHOKEHHMSI: KBaIpaT CyMMBI M KBaJpat pasHocTH. Popmyna
pa3HOCTH KBagpaToB. Pa3noxkeHne MHOrOWIEHOB HA MHOKUTEIH.

YpaBHeHus M HEPABEHCTBA

YpaBHeHMe, KOpEHb YpaBHEHHUSI, IpaBUjIa IPeoOpa30BaHusl ypaBHEHMSI, PABHOCUIIBHOCTh YpaB-
HEHUH.

JInneliHOE ypaBHEHHME C OJHOW MEPEMEHHOM, YUCIIO KOPHEN JIMHEHHOTO YPABHEHUS, pELICHUE
JTUHENHBIX ypaBHeHUN. CoCTaBIeHNE ypPAaBHEHUH 110 YCIOBHUIO 3aJaul. PelleHne TeKCTOBBIX 3a/1ad ¢
MMOMOIIBIO YPABHEHHUI.

JluneliHoe ypaBHEHUE C ABYMS IEPEMEHHBIMU U ero rpadguk. Cucrema AByX JUHEWHBIX ypaB-
HEHUH ¢ AByMs nepeMeHHbIMU. PeleHne cucreM ypaBHeHHM ciocoOoM nojictaHoBKH. [Ipumeps! pe-
LIEHMsI TEKCTOBBIX 33]1a4 ¢ IOMOIIIbIO CUCTEM YPAaBHEHHUH.

DOyHKIUUHA

Koopaunara Touku Ha npssMoil. UucioBele IpoMeXyTKH. PaccTosiHue Mexay AByMs TOUKaMU
KOOPJIMHATHOW IIPSIMOIA.

[TpsamoyronbHas cucrema koopauHar, ocu OX u Oy. AOciycca U opAMHATa TOYKU Ha KOOP/IH-
HaTHOM mockocTu. [IpumMeps! rpadukos, 3ananHbIX Gopmynamu. YteHue rpaduKoB peabHbIX 3aBU-
cumoctei. [lonarue ¢pynkuuu. I'padux pynkuuu. CoiictBa ¢pyHkuuid. JIuneitnas ¢pynkuus, e€ rpa-
¢uk. I'paduk dpynkuuu y = [x|. ['padnyeckoe penieHne JIMHEHHBIX YpaBHEHUI U CUCTEM JIMHEHHBIX
YPaBHEHHUH.

8 KJIACC

Yuciia 1 BbIYUCICHUA

KBanparublii kopeHb u3 uncia. [lonstue 00 uppanuoHansHoOM ymcie. JlecaTuunbie npuodin-
KEHHUS UppalMOHAIBHBIX ynces. CBoicTBa apupMETUYECKIX KBAaPAaTHBIX KOPHEH U UX IPUMEHEHHE
K IIpeoOpa30BaHUIO YHUCIIOBBIX BBIPAXKEHUN U BBIYUCICHUAM. [leificTBUTENIbHBIE YnCIa.

Crenens ¢ 1eqbIM IT0Ka3aTenaeM U e€ cBoiicTBa. CTaHaapTHas 3alych YKUCIa.



Anredpanyeckue BbIPaKeHUs

KBazpaTHblil TpEXUIIEH, pa3ioXKeHHE KBAAPATHOTO TPEXWIEHA HA MHOKHUTEIH.

Anrebpanyeckas 1poos. OCHOBHOE CBOMCTBO anrebpanyeckoi npodu. CinoxeHne, BEIMUTaHuE,
YMHOXKEHHeE, JAeJIeHHEe areOpandeckux Apooeil. ParrionansHbie BRIpaKeHHs U UX IpeoOpa3oBaHue.

YpaBHeHus1 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, (hopMysa KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Pere-
HUE ypaBHEHUH, CBOASIIUXCS K JMHEHHBIM U KBaapaTHbIM. [Ipocreiimne apoOHO-pallOHATBHBIE
YpaBHEHUS.

['padmyeckas uHTEpnpeTaysi ypaBHEHUI ¢ AByMs MEpPEMEHHBIMUA U CUCTEM JIMHEHHBIX ypaB-
HEHUHU C JBYMS IEpeMEHHBIMU. [IpuMepsl perenus CUCTEM HEJIMHEWHBIX YPAaBHEHUH € IBYMs Iepe-
MEHHBIMU.

Pemrenne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CrocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0HOM nepeMeHHON. PaBHOCHIIBHOCTh
HEpaBeHCTB. JInHeliHbIe HEpaBEHCTBA C 0/IHOM IepeMeHHOM. CrucTeMBbl JIMHENHBIX HEPABEHCTB C OJJHOM
MePEMEHHOM.

DOyHKIUHA

[Tonstue pynkuu. O6nacTh onpeAeneHus © MHOKECTBO 3HaueHui ¢pyHkiuu. CriocoOsl 3a1a-
HUs QyHKIUH.

['paduk pynkuuu. Urenue cBoiictB GpyHkiuu no e€ rpaduky. [Ipumepsl rpagukoB GyHKIUH,
OTPaXKAIOIUX peabHbIE MPOIIECCHI.

OYHKIINH, ONUCHIBAIOIINE MPSIMYIO U 00paTHYIO MPONOPIMOHATILHBIE 3aBUCUMOCTH, UX Ipa-
dukn. Oynxum y = x2, y = x3, y = V/x, y = |x|. Tpadudeckoe pemeHne ypaBHEHHI U CHCTEM
YpPaBHEHUU.

9 KUIACC

Yuciia 1 BBIYUCICHUSA

ParyonanbHble yKcia, MppalMOHAIbHBIE YHCIA, KOHEYHble M OECKOHEUYHbIE AECATHUYHBIC
npodu. MHOXKECTBO AEMCTBUTEIbHBIX YHCEN, IEHCTBUTENbHbBIE YHCIa KaK OECKOHEUHbIE 1€CATUYHbBIE
npoOu. B3anMHO 0JTHO3HaYHOE COOTBETCTBUE MEXKTy MHOKECTBOM JIEHCTBUTEIBHBIX YUCEI U KOOPIH-
HaTHOM IPSIMOM.

CpaBHeHUe JIeHCTBUTENBHBIX YUCeN, apu(pMeTHdyecKkue JIeHCTBUS C NeHCTBUTENbHBIMU YHUC-
JIAMH.

Pa3zmMepbl 00bEKTOB OKPYKAIOILIET0 MUPA, ATUTEIBHOCTh IPOLECCOB B OKPYXKAIOIEM MUPE.

[TpuOmmk€HHOE 3HAYEHHE BEIMYMHBI, TOYHOCTh NpuOmmxenus. Oxpyrinenue uucen. [Ipu-
KHMJIKa U OLICHKA PE3YyJbTaTOB BHIYMCIICHUN.

YpaBHeHUsI M HEpaBEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIINXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHMe. Pemenne ypaBHEHHMI, CBOIAIIMXCS K KBaJpaTHbIM. bukBagpaTHOe
ypaBHeHue. [IpuMepsl peleHys ypaBHEHUN TPETbEN U YETBEPTOU CTEIIEHEN PA3JIOKEHUEM Ha MHOKHU-
TEIN.

Pemenne npoOHO-paliMOHANBHBIX ypaBHEHMH. PelieHne TEKCTOBBIX 3a/iau alreOpandecKum
METOJ0M.

YpaBHeHUEe ¢ IBYyMs IEPEMEHHBIMH U €ro rpaduk. Pemenne cucreM AByX JTMHEHHBIX ypaBHE-
HUU ¢ IByMs IIEpEMEHHBIMU. Pemenue cucrteM JByX YpaBHEHHH, OHO U3 KOTOPBIX JIMHEWHOE, a JIpy-
roe — BTOpo# creneHu. I'paduueckast vHTEpIpeTaIysi CHCTEMbI YpaBHEHUH ¢ IBYMsI IEpEMEHHBIMU.

Pemenne TekCTOBBIX 3374 anreOpandecKuM CIiocoOOM.

YucioBbIE HEPABEHCTBA U UX CBOMCTBA.

Pemenne MHEMHBIX HEPABEHCTB C OJHOM NEepeMEHHOM. PelleHne cucteM JIMHEWHBIX Hepa-
BEHCTB C 0J{HOW mepemeHHoM. KBanpaTHbele HepaBeHCTBa. ['paduueckas HHTEpHpeTanys HEpaBeHCTB
U CUCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMH.

DOyHKIUHA



KBaaparuunas ¢pynkius, e€ rpaduk u cBorictpa. [lapadoa, KoopaAuHATHI BEPIIMHBI TAPA00JIHI,
0Chb CUMMETpPHUU TapaboJIbI.

I'paduku dynkuuit: y = kx,y = kx + b,y =§,y = x3,y = Vx,y = |x| u ux cBoii-

CTBa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INIPOI'PAMMbBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pPe3yJIbTAaThl OCBOSHUS IPOrpaMMBbl yUeOHOTO Kypca «Aredpay» XxapakTepusy-
I0TCSA:

1) narpuoTnyeckoe BOCIIUTAHUE:

MIPOSIBJICHUEM MHTEpECa K MPOILIOMY M HACTOSIIIEMY POCCUMCKON MaTeMaTUKH, IIEHHOCTHBIM
OTHOIICHUEM K JTIOCTHXKEHUSM POCCUHUCKHX MAaTEMaTHUKOB U POCCHICKOM MAaTeMaTUYECKOU IIKOJIBI, K
MCIIOJIb30BAaHUIO ATUX JOCTHKCHHUH B IPYTMX HAayKaX W MPUKIATHBIX cepax;

2) rpa:KIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEH IPpaKTAaHWHA U PEATH3AINH €r0 TPaB, MPEICTaB-
JICHHEM O MaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SBJICHUI, MPOLETyp
rpakJIaHCKOTO 001IecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO ITHYECKUX
po0JieM, CBSI3aHHBIX C TPAKTHYECKUM IIPUMEHEHUEM JOCTHKEHUI HAYKH, OCO3HAHUEM BaXKHOCTH MO-
PaTbHO-3TUYECKHUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTaHOBKOM Ha aKTMBHOE YYaCTHE B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTEMaTUYECKON HaIpaB-
JICHHOCTH, OCO3HAHHWEM Ba)KHOCTH MaTeMaTUYECKOTO 00pa30BaHUs HA MPOTSHKEHUU BCEH JKU3HM IS
YCHENIHONU MTPOQPECCHOHAIBHON ACSITEIHHOCTU U Pa3BUTHEM HEOOXOIUMBIX YMEHUN, OCO3HAHHBIM BbI-
OOpOM ¥ TTOCTPOCHHUEM MHIMBUIYaTbHONU TPAEKTOPUU 00pa30BaHMUsS M KU3HEHHBIX TUIAHOB C YYETOM
JIMYHBIX HHTEPECOB M 00ILECTBEHHBIX IOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CITOCOOHOCTBIO K AMOIIMOHATIFHOMY U 3CTETUYECKOMY BOCTIPUSITHIO MAaTEMAaTHYECKUX OOBEK-
TOB, 33/1a4, PEIICHU, pacCyX1eHUI, yMEHUIO BUAETh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIINEH B JesITeIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayUHBIX MPEJICTaBICHU 00 OCHOB-
HBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOIBI M 0OOIIECTBA, MTOHUMAHUEM MaTeMaTHUYE€CKOU
HAyKH Kak cepbl 4eTOBEYECKON AEITeTbHOCTH, 3TANOB €€ pa3BUTHSI U 3HAUUMOCTH IS Pa3BUTHUS 1IH-
BWJIM3AITNH, OBJIAJICHUEM S3bIKOM MAaTEMATHUKH U MAaTEMATHIECKON KyIbTypOi KaK CpEeICTBOM ITO3HA-
HUS MHUpPA, OBJIAJICHUEM MPOCTEUIINMH HaBbIKAMHU UCCIEI0BATENbCKON EATEIbHOCTH;

6) ¢usnyeckoe BocnuTaHue, GopMHUPOBAHHE KYJIbTYPbI 3I0POBbS M IMOIHOHAJIBLHOIO
Os1aromostyqusi:

TOTOBHOCTBIO NMPUMEHATh MaTEMaTUUYECKHE 3HAHHS B WHTEpPECax CBOETO 370POBbS, BEIACHUS
310pOBOTO 00pa3a *U3HU (30pOBOE MUTAHUE, COATAHCHUPOBAHHBIN PEXXHUM 3aHSATUN U OTIbIXA, PETy-
nspHas (pu3nvecKas aKTUBHOCTb), CPOPMUPOBAHHOCTHIO HaBbIKAa PEeQIIEKCHH, MPU3HAHUEM CBOETO
MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPyroro 4eiIoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHEHTAIlel Ha MpUMEHEHHE MaTeMaTHUeCKUX 3HAHUU JUTS pelieHus 3aaad B 00JIacTH co-
XPaHHOCTH OKPYXKAIOIIEH CPe/Ibl, TUIAHUPOBAHUS TTOCTYITKOB M OIIEHKH MX BO3MOYKHBIX ITOCIIEICTBUI
JUTSL OKPYXKAFOIIEeH Cpe/ibl, 0OCO3HAHUEM II00ALHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM U myTel ux
peleHus;

8) amanTanus K M3MEHAIIUMCS YCJIOBUSM COUMATbHOW M MPUPOAHOM Cpeabl:



TOTOBHOCTBIO K JCHCTBHAM B yCIOBHSX HEONPEIACIEHHOCTH, OBBIICHUIO YPOBHS CBOEH KOM-
IIETEHTHOCTH 4epe3 MPAKTUYECKYIO ACATEIbHOCTb, B TOM UUCJIE YMEHHUE YUUTHCS Y APYTUX JIIOACH,
nproOpeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIE 3HAHMSI, HABBIKM M KOMIIETCHIIMU U3 OIbITA IPYTHX;

HE00X0IMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHUI, B TOM YMCiIe (OPMYIUPOBATH UICH, I10-
HATHSL, TUIIOTE3bl 00 0OBEKTaX U SABJICHUAX, B TOM YHUCJIE PaHEE HEU3BECTHBIX, OCO3HABATH A€(DUIIUTHI
COOCTBEHHBIX 3HAaHUI M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE pa3BUTHUE;

CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYallMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYALUIO
KaK BBI30B, TPEOYIOMINN KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMBIE PELICHUS U IeHCTBUSA, POPMYIH-
pOBaTh U OLICHUBATh PUCKHU U NOCIEACTBUS, (POPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIC MMPU3HAKH MAaTEeMAaTUYECKUX OOBEKTOB, TO-
HSTUH, OTHOIICHUN MEXITY MOHATHIMHE, (POPMYIUPOBATH OMPEICTICHHSI IOHATHH, YCTaHAB-
JUBaTh CYIIECTBEHHBIN MPU3HAK KiIaccU(PHUKAIMKI, OCHOBaHUS 1Ji1 000OIIEHUS U CpaBHE-
HUS, KPUTEPUHU TTPOBOJIUMOTO aHAIH3A;

BOCIPUHUMATh, (OPMYIHPOBATh U MPEe0OPA30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIC U OT-
pHUIaTeNbHbIe, EAMHUYHbIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISBJISITH MAaTEMATHUYECKUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3H M MIPOTUBOpEUHs B (pakTax,
JIAHHBIX, HAOTIOJICHUAX U YTBEPXKICHHX, MPeJyIaraTb KPUTEPUN JIJISl BHISIBIICHUS 3aKOHO-
MEPHOCTEN ¥ MMPOTUBOPEUUN;

JIeNaTh BBIBOJIBI C UCTIOJIB30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U UHIYKTUBHBIX YMO-
3aKJIF0YEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

pa3dupath A0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPXKIACHHUM (IIpsIMbIe U OT MPOTUBHOIO),
MPOBOAMUTH CAMOCTOSITEIbHO HECIIOKHBIE TOKA3aTeNbCTBA MaTEMaTHUECKUX (DaKTOB, BBI-
CTpauBaTh apryMEHTAIUIO, IPUBOIUTH MIPUMEPHI U KOHTPIPUMEPHI, 0O0OCHOBHIBATH COO-
CTBEHHBIE PACCYXKIACHUS;

BBIOMPATH CTIOCO0 peleHus y4eOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB peIlie-
HUS, BRIOUPATh HanbOoJee MOAXOMAIINNA ¢ yUETOM CaMOCTOATENIBHO BBIJICIICHHBIX KPUTE-
pHeEB).

ba3oBble nccienoBarejbcKue AeiCTBUA:

HCIIOJTb30BATh BOMPOCHI KaK MCCIIE0BATEIbCKUI HHCTPYMEHT ITO3HAHUS, (OPMYITHpPOBATH
BOTIPOCHI, PUKCUPYIOIIHE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSTEIIEHO YCTAaHABIIUBATh MC-
KOMO€ U JaHHOE, OPMHUPOBAThH TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;
MIPOBOJIMTH 10 CAMOCTOSTEIHLHO COCTABIICHHOMY IUTAHY HECIIOXKHBIM 3KCTIEPUMEHT, He-
0O0JIBIIIOE UCCTIEAOBAHME 110 YCTAHOBICHUIO OCOOEHHOCTEN MaTeMaTHIeCKOTO 0OBEKTA, 3a-
BHUCUMOCTEH 00BEKTOB MEXTY COOO0M;

CaMOCTOSTEIILHO (POPMYJIMPOBATH OOOOIICHHS M BBIBOBI IO Pe3yiIbTaTaM IMPOBEIEHHOTO
HAOJTIOJICHUS, HUCCIICIOBAHUS, OICHUBATh JJOCTOBEPHOCTH IMOJYYCHHBIX PE3YIbTaTOB, BBI-
BOJIOB U 000OIIEHUIT;

HpOFHO?;I/IpOBaTI) BO3MOXXHOEC paSBI/ITI/Ie Hpouecca, a TaKX€ BbIABUT'ATH Hpe}lHOJ’IO)KeHI/IH (0]
€ro paSBI/ITI/II/I B HOBBIX YCJ'IOBI/IHX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M M30BITOYHOCTh MH(POPMAIUH, JAHHBIX, HEOOXOAUMBIX IS
pELIeHUs 3a1a4H;

BbIOMpaTh, AaHAJTU3UPOBATh, CHCTEMATHU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIUIO pa3-
JIMYHBIX BUJIOB U (POPM IMpeICTaBICHUS;



BbIOMpaTh (popMy mpeacTaBieHUuss UHPOPMAIMK U WUIIOCTPUPOBATh pelIacMble 3a7auu
CXeMaMH, IuarpaMMaMH, HHOW rpapuKoi U MX KOMOMHAIIMSIMH,

OLICHUBATh HAAEKHOCTh MHPOPMAIMU MO KPUTEPUSM, MPEAJIOKEHHBIM YUUTEIEM HWIIU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

BOCIIPMHUMATh U (YOPMYIUPOBATh CYKAECHUSA B COOTBETCTBHHM C YCIOBUSAMH U LEISIMHU 00-
IIEHUs, SICHO, TOYHO, TPAMOTHO BBbIPa)kaTh CBOIO TOYKY 3PEHMSI B YCTHBIX M IMCbMEHHBIX
TEKCTax, JaBaTh [TOSICHEHUS 110 X0y PELIEHMs 3a/1a4l, KOMMEHTHPOBATh I10JIy4EHHBIH pe-
3yJIbTaT;

B X0J1¢ 00CYKICHHUS 33/1aBaTh BOIPOCHI [0 CYHIECTBY 00CYKAaeMOii TeMBbI, IPOOIEeMBI, pe-
11aeMOM 3a/1a4M, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA IOMCK PELIEHHUS, COIIOCTABISATH CBOU
CYXJIEHUS C CYKJICHUSMU APYIMX YYaCTHUKOB AMAI0ra, OOHApYKHUBATh PA3JInUME U CXO/-
CTBO NO3HIIUH, B KOPPEKTHOH popme (HOpMyTHpOBATh Pa3HOTTIACHS, CBOU BO3PAKCHUS;
IPECTaBIATh Pe3yJIbTAThl PEILICHHS 3a/1a4, SKCIIEPUMEHTA, UCCIIE0BAaHUs, IPOEKTa, ca-
MOCTOSATENBHO BBIOMPATh (JOpMAT BBICTYIUICHHS C YUETOM 3a/1a4 MPE3eHTALlUU U 0COOEH-
HOCTEHN ayJIUTOPHH;

IOHUMAaTh U UCHOJIB30BaTh IMPEUMYIIECTBA KOMaHAHOM U MHIUBUyalbHON padOThI MpH
peleHnH y4yeOHbIX MaTeMaTUYEeCKUX 3ajiay;

NPUHUMATB 11€JIb COBMECTHOM JIEATENbHOCTH, ITNIAHUPOBATh OPraHU3allMi0 COBMECTHOM pa-
00ThI, pacpeaesaTh BUAbI paboT, JOroBapuBaThCs, 00CYKIaTh MPOLIECC U PE3YIbTAT pa-
00TBI, 0000111aTE MHEHHUS HECKOJIBKUX JIFOIEH;

y4acTBOBAaTh B IPYMIOBBIX (hopMax paboThl (00CYKIAeHUsI, 0OMEH MHEHUSIMH, MO3TOBBIE
HITYPMBI U JIPYTHE), BBIMIOIHATH CBOIO YacTh pabOTHI M KOOPJHMHUPOBATH CBOU JICHCTBHS C
JPYTUMH 4IeHaMH KOMAaH/[Ibl, OLIEHUBATh Kaue€CTBO CBOEI0 BKJaJa B OOIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YIaCTHUKAMH B3aNMOICHCTBUSI.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe el CTBUS

Camoopranusauus:

CaMOCTOSITENIbHO COCTaBJIATh IJIaH, aITOPUTM PELICHUS 3a1a4i (UJIU €ro 4acThb), BHIOMpATh
croco0 petieHus ¢ y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apry-
MEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI pEIIeHU ¢ y4ETOM HOBOW MH(POPMALIUH.

CﬂMOKOHTpOJIb, IMOLMOHAJbHBIA HHTEJLJIEKT:

BJIAJIETh CIOCOOAMHU CaMONPOBEPKHU, CAMOKOHTPOJIS IIpoIiecca U pe3ysbTaTa pelieHus Ma-
TEMaTHUYECKOH 3a7auu;

NPEIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PELICHUH 33JJa4l, BHOCUTb KOp-
PEKTHBBI B JAEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, HAWJEHHBIX OIIMOOK, BBISB-
JIEHHBIX TPYAHOCTEM;

OLICHMBAaTh COOTBETCTBUE PE3yJbTaTa AEATEIbHOCTH IOCTABIECHHOW LIEIM U YCIOBHSAM,
OOBSICHATH MPUYMHBI JOCTHXKEHHS WM HETOCTH)KEHUS 1IeTH, HaXOJUTh OIINOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJBbTATHBI

K kxoHIy 00ydeHus B 7 kjiacce 00yJarouuiics MoyduT CIeAYIOIIHNE PeIMETHbBIE Pe3YJIbTaThI:

Yuciia 1 BLIYUCICHUSA

BrImonHsATh, coyeras yCTHbIE M NMHCbMEHHBIE MPUEMBI, apupMeTHUECKHe NEHCTBUS C palo-
HATBHBIMU YHUCTIAMH.



HaxoauTb 3Ha4eHHs YUCIOBBIX BBIPAXKEHUN, IPUMEHSTh pa3HOOOpa3Hble ClIOCOObI U TPUEMBI
BBIUMCJICHHSI 3HAYCHUI APOOHBIX BBIPAXKEHHA, COEPIKAITINX OOBIKHOBEHHBIC U IECATUYHBIC APOOU.

[TepexoauTh OT OAHON (HOPMBI 3aMMKMCH YUCEN K IPYroi (MpeoOpa3oBhIBATh NECATUUHYIO APOOH
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEYHYIO IECATUIHYIO POOB).

CpaBHMBATh U yNOPSAAOYHUBATh PALIMOHAIBHBIE YNCIIA.

OxpyrisTh yucna.

BBITIONHATE NPUKUAKY U OLIEHKY PE3yJIbTaTa BBIYMCICHUH, OLIEHKY 3HAYEHU I YMCIOBBIX BbIpa-
JKEHUI. BBITIOIHATH IEMCTBUS CO CTENEHSAMU C HATYPAIbHBIMU MTOKA3aATEISIMU.

[IpuMeHATh NpU3HAKK JEIUMOCTH, Pa3I0KEHHE HA MHOKUTEIN HATypalbHbIX YUCEL.

Pemiath npakTHKO-OpUEHTUPOBAHHBIC 337a4d, CBSI3aHHbBIE C OTHOIICHUEM BEJIWYUH, MPOIOp-
LMOHAJIBHOCTBIO BEJIMYMH, MPOLIEHTAMHU, HHTEPIPETUPOBATh PE3yJIbTaThl PELICHUS 3a/1a4 ¢ YYETOM
OTpPaHWYCHUH, CBSI3aHHBIX CO CBOMCTBAMH PAaCCMATPUBAEMBIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUs

Hcnonb3oBate anreOpandyeckyr0 TEPMUHOJIOIMIO U CUMBOJMKY, IPUMEHATH €€ B Ipolecce
OCBOEHUS y4eOHOro MaTepuaa.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHHH IPU 3aJaHHBIX 3HAYEHUSX EPEMEHHBIX.

BrimonsaTh npeoOpa3oBaHus HEJI0r0 BRIPAKEHHSI B MHOTOYJICH MPUBEICHUEM ITOT00OHBIX Clla-
raeMbIX, paCKpbITHEM CKOOOK.

BEINONHATE yMHOKEHHE OIHOYWICHA HA MHOTOWICH U MHOTOWIECHA Ha MHOTOWICH, TPUMEHSTH
(dbopMyIbl KBajipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcCymiecTBIATh pa3iokeHNe MHOTOWICHOB HA MHOYKUTENH C TOMOIIBIO BEIHECEHUS 32 CKOOKH
00I11er0 MHOXKHTEJSI, TPYNIIUPOBKHU CJIaraeMbIX, IpUMEHEHHsI (HOpMYIT COKpPAIIEHHOTO YMHOXKEHHUS.

[TpumensaTh IpeoOpa30BaHUsI MHOTOWICHOB ISl PEIICHUS Pa3JIMYHBIX 33/1a4 U3 MAaTEMATHUKH,
CMEXKHBIX NPEIMETOB, U3 pealbHOW MPAKTUKU.

Hcronp30BaTh CBOWCTBA CTENIEHEH ¢ HATYPaJIbHBIMU MOKA3aTENSIMU ISl TpeoOpa3oBaHus BbI-
paKEHUM.

YPaBHeHHﬂ H HEPABCHCTBA

PemaTte 1MHENHBIE YPaBHEHUS C OAHOW IIEPEMEHHOM, IPUMEHSS [IpaBUila IIEPEX0a OT UCXOI-
HOTO YPaBHEHMS K PaBHOCWIBHOMY eMy. [IpoBepsTh, ABJISIETCS JIM YNCI0 KOPHEM YPABHEHUS.

[TpuMeHsTH rpaduyeckre METO bl IPU PELICHUH JTMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupate mpUMepsI Hap YKUCe, BISIOUUXCS PEIIEHUEM JIMHEHHOT0 YpaBHEHHUS C IByMSI T1e-
PEMEHHBIMU.

Ctpouth B KOOPJMHATHOM IJIOCKOCTH IpaUK JIMHEHHOTO YpaBHEHHUS C ABYMs [IEPEMEHHBIMU,
HOJIb3YSACh TpaQUKOM, IPUBOIUTH IPUMEPHI PELICHUS YPABHEHUSI.

PemaTh cucteMbl 1ByX JTMHEHHBIX YpaBHEHHH C ByMs IEpEMEHHBIMU, B TOM 4YHuCIIe rpaduue-
CKH.

CocTaBnsTh U peuaTh JIMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEWHBIX YPaBHEHUH 110 YCIOBUIO
3a/1a4d, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4y ITOJIYyYEHHBIN pe3yJIbTar.

DOyHKIUHA

N300pakaTh Ha KOOPJMHATHON MPSAMON TOYKH, COOTBETCTBYIOIIME 33aJJaHHBIM KOOpAMHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbl, 3aIIUCHIBATH YHCIOBbIE TPOMEKYTKH Ha alNredpandeckoM s3bIKe.

OTmeuatb B KOOPIMHATHOM MJIOCKOCTH TOYKHU IO 331aHHBIM KOOpAMHATAM, CTPOUTH IrpaduKu
nuHeHbIX QyHKuuid. CTpouTs rpaduk GyHKIUU y = [X].

OnwuceIBaTh ¢ TOMOILIBIO (PYHKIUH M3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYMHAMU: CKOPOCTH,
BpEMsi, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTb, POU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

Haxoaute 3HaueHne QyHKIMM 110 3HAYECHUIO €€ apryMeHTa.

[Tonnmats rpadudeckuii cnocod npeacTaBiIeHus U aHaIU3a HH(OpMalluu, U3BJIEKATh U UHTEP-
peTUpPOBaTh HHPOPMAIIHIO U3 TPAPUKOB pEaTbHBIX MTPOLECCOB U 3aBUCUMOCTEIA.

K xoHIry 00y4eHus B 8 kjiacce 00yJaronuiics MOJIYIUT CISAYIONTNE TPEIMETHBIC PE3YIIbTATHI:
Yucya 1 BLIYUCICHHUS



Hcnonp30BaTh HauadbHBIE MTPEICTABICHHS O MHOKECTBE JICHCTBUTEIBHBIX YHCEIN JIsl CpaBHE-
HUS, OKPYIJICHUS] ¥ BBIYMCICHHUN, N300pakaTh JACHCTBUTEIbHBIC YMCIIa TOYKAMU HAa KOOPAMHATHOMN
MPSMOM.

[TpuMeHATHh MOHATHE apU(PMETHUECKOTO KBAJIPATHOTO KOPHS, HAXOAUTh KBA/IPaTHbIE KOPHH,
UCIOJIb3YSl TPU HEOOXOAUMOCTH KaJIbKYJISTOP, BBINOJHATH NIPEOOpa30BaHUsI BBIPAKEHUH, COJepKa-
LIUX KBaJpaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3anucu OOJBLIINX U MAJIBIX YHCEN C TOMOIIBIO TECATHYHBIX ApoOei U cTeneHein
gucina 10.

Anredpanyeckne BbIPaKeHUs

[TpyMeHSTh MOHATHE CTENEHM C LIEJIBIM [10KA3aTEIEM, BBIIOIHATH IPEeoOpa3oBaHMsl BbIpaKe-
HUH, COAEPKAIIUX CTEIICHU C LIEJIbIM [T0Ka3aTEIIEM.

BBINONMHATE TOXK/IECTBEHHBIE MPEOOPA30BaHMS PALIMOHAIBHBIX BBIPAKEHUH HA OCHOBE TPABUII
NeUCTBUI HaJl MHOTOYWIEHAMH U alnreOpanyecKuMu JpoOsMu.

PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKHUTEIIN.

[TpumensaTh peoOpa3oBaHUs BBIPAKEHUHN Ul pEIIEHUs Pa3jIMYHbIX 3a/a4 U3 MaTEeMaTUKH,
CMEXHBIX IIPEAMETOB, U3 PEAILHON IIPAKTUKH.

YpaBHeHUs] M HEPABEHCTBA

Pewats nuHenHbIe, KBaAPAaTHBIE YPABHEHHUS U PALIMOHAJIBHBIE YPABHEHHUS], CBOISAIIMECS K HUM,
CUCTEMBI JIByX YPABHEHHH C ABYMs IEPEMEHHBIMU.

IIpoBOINTE MPOCTENIINE UCCIEA0BAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B TOM YHUCIIE C IIPU-
MEHEHHEM rpauuecKUX MpeCTaBIeHUN (yCTaHaBINBATh, UMEET JIM YpaBHEHHE WIIM CUCTEMa ypaBHe-
HUH peLIeHUs], €CIIU UMEET, TO CKOJIBKO, U TIpoUee).

[Tepexoautk OT clIOBECHOM (HOPMYTUPOBKHU 3a7a4M K €€ alredOpandeckoi MOAEIN ¢ HOMOILBIO
COCTABJICHMS YPAaBHEHUS WM CUCTEMbl YPAaBHEHHI, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4M [TOJIyYECHHBIN pe3yJIbTar.

IIpuMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB MUl CPABHEHUS, OLICHKH, pelIaTh JUHEHHBIEC HE-
paBeHCTBA C O/IHOM MepeMEHHON M UX CUCTEMBI, JaBaTh IpaMueCcKyr0 UIUTIOCTPALIMI0 MHOXKECTBA pe-
LIEHUH HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[ToHMMAaTh ¥ HCIONB30BaTh (PYHKIIMOHAIBHbBIE MOHATUS U S3BIK (TEPMHUHBI, CUMBOIMYECKHE
0003HaueHHUs), ONpeNeNaTh 3HaueHHe (QYHKIMHU [0 3HAYEHHIO apryMeHTa, ONpeelsTh CBOICTBA
¢dbynkuun o e€ rpaduky.

Ctpouts rpadMKy 31eMEHTapHbIX GYHKIUI BUA:

y = g, y = x%,y = x3,y = |x|,y = /x, onmuckIBaTh CBOICTBA YHCIOBOH (ByHKINH TI0 €&

rpaduky.

K xonIry 00y4eHus B 9 kjiacce o0ydaronuiics MOJIYIUT CIASAYIONIUE TPEIMETHBIC PE3YIIbTATHI:

Yuciaa 1 BLIYHCTICHUS

CpaBHUMBATH U yNOPSAAOUYMUBATH PALIMOHATILHBIE U UPPALlMOHAIbHBIC YUCIIA.

BrimonasaTh apudmeTrdeckue 1edCTBH ¢ palliOHATFHBIMHU YHCIIaMH, COYETasi YCTHBIC U MHCh-
MEHHBIE IPUEMBI, BBITIOJHATH BBIYMCIIEHUS C UPPALMOHAIIBHBIMU YHCIIAMMU.

HaxonuThk 3HaueHUs CTENEHEN C EeNbIMU MOKA3aTENsIMHU U KOPHEW, BBIYNCIIATh 3HAUCHUS YHC-
JIOBBIX BBIPAXXKEHUM.

OKpyrasiTh N1E€WCTBUTEIbHBIC YUCIA, BHIMOJHATh MPUKUJIKY PE3YIbTAaTa BHIYUCICHUHN, OLICHKY
YUCIIOBBIX BBIPAXKEHUU.

YpaBHeHus1 M HEpaBEHCTBA

PemaTs nuHeliHbIE U KBaJpaTHBIE YPAaBHEHUS, YPaBHEHUS, CBOJAIIMECA K HUM, IPOCTEUIINE
IpOoOHO-pallOHAJIbHbBIE YPABHEHHUS.

Pemats cucteMsl ABYX JIMHEWHBIX YPAaBHEHUH C IByMS IEPEMEHHBIMHU U CUCTEMBI ABYX ypaB-
HEHUH, B KOTOPBIX OJHO YPABHEHUE HE SBISETCS JINHEHHBIM.



Pemarh TekcTOBBIE 3a/1a4y aNredpandeckuM CrocoOOM C TOMOIIbIO COCTABIICHUSI YPaBHEHHUS
HJIN CUCTCMBI IBYX ypaBHeHI/Iﬁ C ABYMs IICPCMCHHBIMMU.

[IpoBOaUTH MpoOCTENIIINE UCCIIEIOBAaHUS YPABHEHUN U CUCTEM YPAaBHEHUI, B TOM YHUCIIE C TIPU-
MEHEHHEM rpauuecKUX MpeCTaBIeHU (yCTaHABINBATh, UMEET JIM YpaBHEHHE HIIM CUCTEMA ypaBHe-
HUH pelIeHHs], €CIIH UMEET, TO CKOJIbKO, U IpoUee).

PemaTh nuHEHBIC HEPABEHCTBA, KBaIpaTHBIC HEPABEHCTBA, H300pakaTh PEIICHHE HEPABEHCTB
Ha YHCIIOBOM MPSIMOM, 3aIIUCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Pemrates cucteMbl IMHEMHBIX HCPAaBCHCTB, CUCTCMbI HCPABCHCTB, BKIIFOUAIOIINC KBAAPATHOC HE-
PaBEHCTBO, U300paXkaTh PeUICHHE CUCTEMbl HEPABEHCTB HA YHCIIOBOU MPSMOA, 3aMChIBAaTh PELICHUE
C MIOMOILIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PELICHUH Pa3IMYHBIX 3a]1au.

DOyHKIUUHA
PacrioznaBath GyHKIIMM N3y4eHHBIX BUIOB. [l0Ka3bIBaTh CXeMAaTHUECKH PACIIOJIOKEHUE HA KO-

o . k
OpAMHATHOM IUIOCKOCTH rpadukoB (QyHKIME Buma: y = kx,y = kx + b,y =2y = ax? +

bx + ¢,y = x3,y = v/x,y = |x|, B 3aBHCHMOCTH OT 3HaucHHil KO3((DUIHEHTOB, ONMCHIBATH
CBOMCTBA (DYHKLU.

CTpouTh U M300pakaTh CXEMAaTUYECKU rpaUKu KBaApaTHUHBIX (DYHKIIHIA, OMUCHIBATH CBOM-
CTBa KBaJPAaTUYHBIX (PYHKIUH 10 UX Tpaduram.

Pacrnio3HaBaTh KBaJpaTHUHYO (YHKIHUIO 1O (OpMyIie, MPUBOAUTH MPUMEPhl KBaIPATUIHBIX
GyHKIMN U3 pealbHOW KU3HH, (PU3NKU, TEOMETPUH.

YucioBbie IOCIIEIOBATEIIBHOCTH U IPOTPECCHU

Pacno3naBate apuMeTHIECKYIO ¥ TEOMETPUUYECKYIO IIPOTPECCUH MTPH Pa3HBIX CIIOCO0aX 3a/1a-
HUSL.

BEINONMHATE BEIYUCIEHHS C UCIIOJIb30BaHUEM (HOPMYJII N-TO WieHa apu(METHIECKONU U TEOMET-
PHYECKO MTPOTPECCUid, CYMMBI IEPBBIX N YICHOB.

N300pakaTh WIEHBI OCIEIOBATEIFHOCTA TOYKAMH Ha KOOPIUHATHOM TIOCKOCTH.

Pemiats 3a1aun, cBsI3aHHbIE C YMCIOBBIMH MOCIEI0BATEIBHOCTSMH, B TOM YHUCIIE 3a/1a41 U3 pe-
AITBHOM JKU3HU (C UCTIOIB30BAHUEM KAJIBKYISITOPA, ITU(POBBIX TEXHOJIOTHH).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne | HammenoBanue pasgenoB m tem mnpo- | KosmnvecTso yacoB DJIEKTPOHHBIE
n/m | rpaMMbI Bcero Kontpoab- | (undposBbie) 00-
Hble  pa- | pa3oBaTeJbHbIe
00TBI pecypchl
1 Yucna v BerunciaeHus. PanmonansHbIe Ynciia 99 1 https://m.edsoo.ru/
7f415b90
2 Anrebpanyeckue BbIpaXeHUs 32 1 https://m.edsoo.ru/
7f415b90
3 | YpaBHEHUS U HEPABEHCTBA 18 1 https://m.edsoo.ru/
7f415b90
4 | Koopaunatsl u rpaduxu. OyHKINH o5 1 https://m.edsoo.ru/
7f415b90
5 | IloBTOpeHue u 0000IICHHE 5 https://m.edsoo.ru/
7f415b90
OBLIEE KOJIMYECTBO YACOB IIO IIPO- 102 4
I'PAMME
8 KUIACC
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I'PAMME

Ne | HaumeHoBaHue pa3neoB U TeM mnpo- | KoanyecTBo yacos JJIeKTPOHHbIE
n/m | rpaMMBlI Bcero Kontpoab- | (unppoBbie) 00-
Hble  pa- | pa3oBaTelIbHbIe
00THI pecypchbl
1 Anrebpanueckue BeIpaKeHus. Aaredpanye- 15 1 https://m.edsoo.ru/
CKasi IpoOb 7fA17af8
2 Yucna v BeruuciicHus. CTeneHp ¢ HeJibIM OT- https://m.edsoo.ru/
8 1
pHIIATENBHBIM MTOKa3aTeIeM 7f417af8
3 | Uncraa u BerunciacHus. KaapaTHeie KOpHH 15 1 https://m.edsoo.ru/
7f417af8
4 Oyukiun. OCHOBHBIE TOHATHS 5 https://m.edsoo.ru/
7f417af8
5 Oyukiun. Yncnosslie GyHKIUN 3 1 https://m.edsoo.ru/
7f417af8
6 | YpaBHenus u HepaBeHCTBa. KBajpaTHbie https://m.edsoo.ru/
18 1
ypaBHCHHSI 7f417af8
7 | AnreOpandeckue BoipakeHus. KBaaparHsiid 5 https://m.edsoo.ru/
TPEXUICH 7f417af8
8 | YpaBHenus u HepaBeHCcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/
7fA17af8
9 | YpaBHeHus u HepaBeHcTBa. CHCTEMBI ypaB- https://m.edsoo.ru/
N 12 1
HEHHH 7f417af8
10 | IloBropenue u 0000IICHHE 2 https://m.edsoo.ru/
7fA17af8
OBIIEE KOJIMYECTBO YACOB IIO IIPO- 102 7

9 KJIACC
Ne | HaumeHoBaHue pasgenoB U TeM mnpo- | KoanuecTBo yacos DJIeKTPOHHbIE
n/nm | rpaMMbI Bcero Kontpoab- | (undgpoBbie) 00-
Hble  pa- | pa3oBaTe/bHbIe
00THI pecypchbl
1 | Yucma wu Beuucnenus. JledcTBuresnabHbie | 6 https://m.edsoo.ru/
qrcna 7f419d08
2 | YpaBHeHHMsS W HEpaBEeHCTBA. YpaBHeHHs C | 8 1 https://m.edsoo.ru/
OJTHOM MepeMeHHON 7f419d08
3 | YpaBuenus u HepaBeHCTBa. HepaBeHCTBa 19 1 https://m.edsoo.ru/
7f419d08
4 | YpaBuenus u HepaBeHcTBa. Cucremsl ypas- | 19 1 https://m.edsoo.ru/
HEHUN 7f419d08
5 OyHKIIUU 24 1 https://m.edsoo.ru/
7f419d08
6 YucaoBbIe MIOCIEN0BATETLHOCTH 20 1 https://m.edsoo.ru/
7f419d08
7 [ToBTOpeHME U 06001IeHNE 6 https://m.edsoo.ru/
7f419d08
OBHIEE KOJIMYECTBO YACOB IIO IIPO- | 102 5

I'PAMME
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YYEBHO-METOJNYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
e VueOHuku. 7, 8, 9 xnaccel. ABTopbel: MakapsrueB FO.H., Munmiok H.I'., Hemkos K.U., CyBo-
posa C.b./ Ilox pen. TensikoBckoro C.A.

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

e DIIEKTPOHHBIE TPUIIOKEHHUS K YaeOHUKaM (Ha caliTe N3/1aTenbCcTBa). 7, 8 Kimaccel. ABTOphI: Ma-
kaperueB FO.H., Munmiok H.I'., Hemikos K.W., CyBoposa C.b./ ITox pen. TensikoBckoro C.A.

e JlunakTuyeckue matepuanisl. 7, 8, 9 kiaccel. ABTopsl: 3BaBuy JI.U., Ky3nenosa JI.B., CyBo-
poBa C.b. (7 xnacc); XKoxos B.U., MaxkapsrueB 10.H., Munmtox H.I'. (8 xmacc); Makapsiues
O.H., Munmtox H.I'., Kpaiinera JL.b. (9 knacc).

e Temaruueckue Tectsl. 7, 8, 9 kiaccol. ABTopsl: Jlynuuuss O. I1., Kponrays B.JL.

e Meroauueckue pekomeHaanuu. 7, 8 kinaccel. ABTopsl: Munatok H.I'., [llnsikoBa U.C.

INUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
e https://m.edsoo.ru/7f415b90
e https://m.edsoo.ru/7f417af8
e https://m.edsoo.ru/7f419d08
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COI'TACOBAHO COI'NTACOBAHO

3acenanue [[IMO yuuresneii 3am. aupextopgs o YBP
ITpoTtoxon No_ /

«9 » d/ Zuy g 2 2045 1 PoikoBa €.B.
¥ «30» ﬁfz////am{?/ 20248




