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HOACHUTEJBHAA 3AIINCKA

JlaHHBIM 5SJ€KTHBHBI Kypc pa3pabotaH Ha ocHoBe DenepallbHOro TroCyAapCTBEHHOTO
00pa30BaTeNLHOTO CTaHAApTa cpeHero obmiero oopazoBanus (6a30BbIil ypoBeHs), lIpumepHoii
IpOrpaMMbl  CPEJHEro MOJHOro olmiero obpa3oBaHus mno Matemaruke g 10-11 kiaccoB
001eo0pa3oBaTenbHBIX yupexaeHuit moa penakuueii T.A. Bypmuctposoii / Coct. Bypmucrpoa
T.A. Ilporpamma npesnHazHadeHa ais yyamuxcst 10-x kinaccoB u paccunTana Ha 34 yac.

Pabouas nmporpamma orBevyaeT TpeOOBaHUSAM OOyUeHUS Ha CTapIIeii CTYNEHH, HAallpaBJIeHa Ha
peanu3aluio JMYHOCTHO OPUEHTHPOBAHHOIO O0yUYEeHHs, OCHOBAaHA Ha JESITEIbHOCTHOM IMOIXOE
K 00y4YeHHIO, TIPEAYCMAaTPUBAET OBJIAJICHUE YYAIIMMUCS CIIOCO0aMH AEATENbHOCTH, METOJIAMH U
IpueMaMM pelleHHsT MaTeMaTH4YecKMX 3aJad. BkiroueHue ypaBHEHHH U HEpPaBEHCTB
HECTAaHAAPTHBIX TUIIOB, KOMOMHUPOBAHHBIX YPaBHEHUI M HEPABEHCTB, TEKCTOBBIX 33124 Pa3HbIX
TUIIOB, PACCMOTPEHHE METOJIOB M NPUEMOB MX PELICHUH OTBEYAIOT HA3HAYEHUIO HJIEKTUBHOI'O
Kypca - pacIIMpEeHHUI0 U YIUIYOJEHHUIO COAEpKaHMsI Kypca MaTeMaTHKU C LIEJbIO0 MOATOTOBKHU
yuamuxcst 10 KJaccoBK TocyAapCTBEHHOM HTOTOBOM aTTecTaluHy.

AKTyaJllbHOCTh BbIOOpA JTaHHOT'O 3JIEKTUBHOI'O Kypca 00ycCJOBJ€Ha TeM, YTO HOBas (opma
UTOTOBOM aTTecTallui — €AMHBIM IOCyJapCTBEHHBIH 3K3aMeH — TpeOyeT CBOEHl TEeXHOJIOruu
BBITIOJTHCHUS 3a/IaHUM, a 3HAYUT — CBOCH METOJMKH MOATOTOBKH. PaboTa ¢ Tectamm Tpedyer
HOCTOSIHHOT'0, aKTUBHOT'0, TU(PHEPEHIIMPOBAHHOTO TPEHUHTA.

['maBHas menp npeiaraeéMoi mporpaMmbl 3aKII0YAETCS HE TOJIBKO B moaroroBke KEI'D, u B
OBJIA/ICHUU OIpPEEeNEHHBIM 00bEM 3HAHMM, FOTOBBIX METOOB PELICHHUs HECTaHIAPTHBIX 3ajad,
HO M B TOM, YTOOBI HAYYUTh CaMOCTOSITEJIBHO MBICIUTh, TBOPYECKU MOAXOIUTH K JIFOOOH
npoOieme.

Y4eOHO - MeTOAMYECKHIT KOMILIEKT

JlaHHBIN Kypc OpUEHTHPOBAH Ha UCIOJIb30BaHUE YUeOHO-METOINYECKOTOKOMILJICKTA:

1) Maremaruka. EI'D 2021. JI.A. Manbues, A.A. Manbues, JLW. Manbuesa.-
Poctos u/J1; M.: Hapognoe o6pa3oBanue, 2021.

2) Maremaruka. EI'D (6a3oBblii ypoBeHB). TUTIOBBIE 3alaHus TOJA pPeaaKIuen
N.B.Slmenko. M3narenscto: ®UIIU, 2022.

3) Marematuka. [loaroroka k EI'D-2021. ba3oBelii  ypoBenb. 40
TPEHUPOBOUYHBIX BapwaHTOB 1O JjaemoBepcun 2022 roma: ydeOHO- METOAWYECKOE
nocob6ue/mo.penakuueit ©.d.JIpicenko, C.O.NUBanosa. — Poctosn//l: Jlernosn, 2021.

4) Maremaruka/H.H.Y nanosa. —Mocksa: Oxcmo, 2017 - (Harnsassiit
HIKOJIbHBIMKYPC: YIOOHO U MOHSTHO)

Llesn 1 3a1a4H 31eKTHBHOI0 Kypca

Hesn kypca:

® COBEpIICHCTBOBATh MAaTEMaTHUYECKYIO KYJIbTYpy M TBOPYECKHE CIIOCOOHOCTH
y4aluxcs;

® pacumpeHue M yriyOjeHue 3HaHUHM, MOJTYYEeHHBIX NPU H3YYEHUH KypcaanreOpsl,

® 3aKpeIuUIeHHe TEOPETUUYECKUX 3HAHMI; pa3BUTHE MPAKTUYECKUX HAaBBIKOB MyMEHU;

® yYMEHHE IPUMEHSTH NTOJYYEHHBIE HABBIKU IPH PEILICHUN HECTAHIAPTHBIX 3a/1a4B
JIPYTUX TUCHHUIUIMHAX.

® Cco37aHue YCIOBHM A (OPMUPOBAHUS U PAa3BUTHS Y O0yUAIOIINUXCSI HABBIKOB
aHaJIM3a U CUCTEMAaTU3allu1, IOJyYeHHBIX paHee 3HaHU;

® [I0JTrOTOBKA K UTOTOBOM arrectaruu B popme EI'D.

® BOBJICYCHHE OOYy4alOUIMXCSd B IOHMCKOBYIO HAay4YHO-HCCIEAOBATEIbCKYIO JESTENbHOCTD,
(dopMHpoBaHKE HHTEPECA K TIYOOKOMY U3YUEHHUIO TEXHHUECKUX (DYHaMEHTAIbHBIX HAYK.
3anauum Kypca:

L pcammsanus HHAUBUAYAIU3alUA O6y‘-IeHI/I$I;
YIOBJIETBOPEHHEOOPA30BATEIHHBIX TOTPEOHOCTEH MIKOJIBLHUKOB 1O anreope;

® (opmupoBaHHE YCTOMYMBOIO HHTEPECA yUAITUXCS K IPEIMETY;
® BLISBJICHUE U PA3BUTHE UX MaTEMATUYECKUX CIIOCOOHOCTEH;



® T0ArOTOBKAa K 00yueHuto B BY3e;

® o0ecrieueHue YCBOCHUS 00y4JarImuMucs Hauboiee o01mx
IPHEMOB HCIOCOOOB PELICHHS 3a/1a4;

® Dpa3BUTHEC YMCHHI CaMOCTOSITEIIbHO aHATU3WPOBATh U PEIIaTh 3aJa4d MO00pasily
U B HE3HAKOMOM CUTYallUU;

® (GopMUPOBaHUE U PA3BUTHE AHATTUTUIECKOTO U JIOTHYECKOTO MBIIIIJICHHS;

pacHIMpeHre MaTEMaTHYECKOTO MPEACTABICHUS YUAIIUXCS MO ONMPEAeIEHHBIM TeMaM,
BKIIFOUEHHBIM B TIPOTPAMMBI BCTYIUTENBHBIX 3K3aMEHOB B JPYIHE THIIBI Y4EOHBIX
3aBEJICHUIM;

® pa3BUTHE KOMMYHUKATHBHBIX U OOIIEY4COHBIX HABBIKOB, HABBIKOBCAMOCTOSATEIHHON
paboThI, yMEHUH BECTH JIUCKYCCHIO, apTyMEHTHPOBATH OTBETHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
YuuTteIBas KajaeHIapHbIA yueOHbl rpaduk mkonsl Ha 2025 — 2026 yu. roa, paboyas
porpaMMa 3JIEKTUBHOTO Kypca «30panHbie Bonpockl anreopsn» st 10 kiracca
cocraBneHa Ha 34 vaca. Coaeprkanue pabouell mporpaMMBbl pealin3yeTcsl B IOJTHOM
00BéMe



IHNJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS DJIEKTUBHOI'O KYPCA

OcBoenne nayeKTUBHOrO Kypca «M30panHHble Bompochl anreOpe» B 10 Kiacce JOIKHO
obOecrieunBaTh TOCTHKEHUE HA YPOBHE CPEIHETO OO0IIEero oOpa3oBaHUs CICAYIOMIMX JTUYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHbIX PE3YyIbTATOB:

JIMYHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE pe3yNbTaThl OCBOEHUS MporpaMMmbl ydeOHoro mpenmera «MaTemaTtukay
XapaKTEPU3YIOTCS:

I'paxxnanckoe BociuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAKAAHCKON MO3HUIIMUA 00YJAIOIIET0CsS KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIMCKOro 0oOIIecTBa, MPEICTaBICHUEM O MAaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUN, MPOLEAYp TPa)ITaHCKOTO OOIIecTBa (BBIOOPHI, OMPOCHI M TIP.),
YMEHHEM B3aUMOJIEHCTBOBATh C COLUAIbHBIMU MHCTUTYTAMH B COOTBETCTBUM C MX (DYHKUIUSMHU U
Ha3HA4YCHHEM.

[laTproTHueckoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO POCCUHMCKON TI'paKJAHCKOM WAEHTUYHOCTH, YBaKEHUS K IPOLUIOMY H
HACTOSIIEMY POCCUICKONM MAaTeMAaTHUKH, LIEHHOCTHBIM OTHOIIEHHEM K JOCTH)KEHHSIM POCCHUHUCKHUX
MAaTeMaTUKOB M POCCHICKOW MAaTEMaTUYECKOM WIKOJbI, K MCIOJIb30BAHUIO 3THX JOCTUKECHHN B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JyXOBHO-HPABCTBEHHOT'O BOCIIUTAHMUS:

OCO3HAHHEM JIYXOBHBIX IIEHHOCTEH POCCUICKOTO Hapojaa; chopMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMUsI, STUYECKOT0 MOBEICHUSI, CBI3aHHOTO C MIPAKTUYECKUM MPUMEHEHHEM JTOCTHKEHUN HayKU
U IeATEIbHOCTHIO YUEHOTO; OCO3HAHUEM JINYHOTO BKJIaJa B IOCTPOEHUE YCTOWYUBOTO OyIyILIEro.

DCTETUUECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKIIOYAsl ICTETHUKY MATEMaTUYECKHX 3aKOHOMEPHOCTEW,
00BEKTOB, 3a/ay, pPEeHIeHUH, pacCyKIEeHWUW; BOCIPUHUMYHMBOCTHIO K MAaTEeMaTHYECKUM AacleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA.

®u3nyecKoe BOCIIUTAHKE:

c(hOpPMUPOBAHHOCTHIO YMEHUS MPUMEHATh MaTeMaTH4eCKHe 3HAHUS B MHTEpecax 3/JI0pOBOTO U
0e30omacHOTO 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO (310pPOBOE MHUTAHHE,
cOANMaHCUPOBAHHBIM PEXUM 3aHATUA H OTAbIXa, peryiaspHas ¢u3nyeckas aKTHBHOCTB);
(M3UYECKOTO COBEPIIIEHCTBOBAHMS, MPU 3aHATHUSIX CTIOPTUBHO-03/I0POBUTEIHLHOMN IESITEIBHOCTHIO.

TpynoBoe BociuTaHHeE:

TOTOBHOCTBIO K TPYly, OCOBHAHUEM IIEHHOCTH TPYAOTIO0US; HHTEPECOM K Pa3IMYHbIM chepam
npo(hecCHOHANFHOM EATEeIbHOCTH, CBA3AHHBIM C MAaTEMaTHKON U €€ MPHIOKEHUSIMH, YMEHUEM
COBEpINAaTh OCO3HAHHBIN BHIOOpP OynmyIieit mpodeccuu U peaan30BbIBATh COOCTBEHHBIE KU3HEHHBIC
TUTaHBI; TOTOBHOCTBIO M CTIIOCOOHOCTHIO K MaTEMaTHYECKOMY 00pa30BaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSDKEHUH BCEW JKU3HHU; TOTOBHOCTHIO K aKTUBHOMY yYaCTHIO B PEIICHUHW MPAKTUUECKHUX 3a7ad
MaTeMaTUYeCKOW HaIpPaBIEHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTBIO  JKOJOTHYECKOW  KYJIbTYpHl, MOHUMAHHEM BIHMSHHUS COLUAIBHO-
SKOHOMHMYECKHX TMPOIECCOB HAa COCTOSIHHE MPUPOJHONM M COLMAIBHOM Cpelbl, OCO3HAHUEM
I100aTFHOTO XapaKTepa YKOJIOTUYECKUX MPoOieM; OpUeHTAIMel Ha TPUMEHEHNE MaTeMaTHIECKUX
3HAHWMN JJIs pelIeHHsl 3a/1a4 B 00J1aCTU OKpYKAoIIeH cpefibl, IMIIaHUPOBAHUS MOCTYNKOB U OIEHKU
WX BO3MOXKHBIX TTOCIICJICTBUM JIJIsl OKPYKAIOIIEH CPeJIbl.

[{leHHOCTH HAYYHOTO MO3HAHMUSL:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH ¥ OOIIECTBEHHON TNPAKTHKH, IMOHUMAaHUEM MAaTeMaTUYeCKOW HayKh Kak cdepbl
YEJIOBEUYECKOW IEeATENbHOCTH, ATANOB €€ PAa3BUTHUS W 3HAYUMOCTH ISl Pa3BUTHUS IMBUIIM3ALINY;
OBJIQJICHHEM SI3bIKOM MaTEMaTHUKH M MAaTEeMAaTHUYE€CKOW KYyJIbTYypOH Kak CpeICTBOM MO3HAHUS MHPA;
TOTOBHOCTBIO OCYHIECTBJIATH MPOEKTHYIO U UCCIEAOBATENIBCKYIO NEATENbHOCTh HUHANBUYAIBHO U B
rpyIIIe.

METANPEAMETHBIE PE3YJIbTATDBI



MertanpeaMeTHbIe pe3yNbTaThl OCBOSHHS MpPOTpaMMbl ydeOHOro mpeamera «MaremaTtuka
XapaKTepU3YIOTCS  OBIAJCHHEM  YHHUBEPCAJIbHBIMU  HO3HAGAMENbHbIMU  OelicmeusaMi,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU, — VHUBEPCANbHLIMU — Pe2yIsimMUEHbLMU
OelcmeusIMuU.

1) Vuueepcanvuvie nosnasamenvmvle Oeticmeus, obecneuusaom Gopmuposanue 6a306bIxX
KOZHUMUBHBIX NPOYECco8 00y4aowuxcs (0c6oeHue Memooo8 HO3HAHUSL OKPYHCAIOWe20 Mupa,
npUMeHeHUe 102UYECKUX, UCCIe008AMeNbCKUX Onepayull, ymeHull pabomams ¢ uHgopmayuetl).

bazoBbie mornueckue AeMCTBUS:

® BBIIBIATH W XapaKTEpU30BaTh CYIICCTBEHHBIC MPH3HAKH MAaTEMaTHUYECKUX OOBEKTOB,
MIOHSATHUH, OTHOIICHUH MEX1y TOHATHAME; (POPMYIUPOBATH ONPEICIICHHsS TOHITUI; yCTaHABINBATh
CYIIECTBEHHBIA MPU3HAK KIACCU(PUKALWU, OCHOBAHUS JJIsi OOOOIICHUS M CPABHCHHSI, KPUTCPUU
IPOBOIUMOTO aHAJIH3a,;

® BOCIpPUHUMAThH, (GOPMYIHpPOBATH M MPEOOPA3OBBIBATH CYXKACHHS: YTBEPAUTEIbHBIC W
OTpHIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIUE; YCIOBHbIC;

® BBUIBJSITH MATEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3W W MPOTHUBOpedHs B (akTax,
JAHHBIX, HAOMIOACHUSX U YTBEPIKICHUSX; TIPeIaraTh KPUTSPUH JJIS BBISIBIICHUS 3aKOHOMEPHOCTEH
U MIPOTUBOPEYHUI;

e JeNaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX W WHAYKTUBHBIX
YMO3aKTFOYCHUN, YMO3aKIIFOUCHUH 110 aHAJIOTHH;

® IPOBOJMTH CAMOCTOSTENIBHO JIOKA3aTeIbCTBA MATEMATHUYCCKUX YTBEPXKICHHN (NIPSIMbIC U OT
NPOTHBHOTO), BBICTPaWBaTh APTyMEHTAIMIO, MPHUBOAUTH TPUMEPbl U  KOHTPIPHMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

e BBIOMpATHh CIOCOO pelIeHUs Y4eOHOH 3aqaun (CpaBHUBATh HECKOJBKO BApUAHTOB PCIICHHS,
BBIOMPATh HAUOOJIEE TOIXOASIIHNIA C YI4ETOM CAMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble rccnenoBaTenbCKue ICHCTBUS:

® UCIONB30BaTh BOMPOCHI KaK HCCIENOBATENbCKUIM WHCTPYMEHT IMO3HaHUS; (HOPMYIUPOBATH
BONPOCH, (UKCHUPYIOIIME MPOTUBOpEYHe, MpoOieMy, YCTaHaBIMBaTh KMCKOMOE U JIaHHOE,
(GopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIUI0, MHCHHE,

® TPOBOAMUTH  CAMOCTOSTENIHHO  CIUIAHUPOBAHHBIM  DKCIEPUMEHT,  HCCJIEIOBAaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4ecKoro oOOBeKTa, SBJICHHS, MPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MEXKTy 00bEKTaMH, SIBJICHHUSIMHE, TTPOIIECCAMH,

® CaMOCTOSTENHEHO (POPMYTUPOBaTH O00OOIIEHUS U BBIBOJBI MO pPE3ylbTaTaM MPOBEAEHHOTO
HAOJIO/ICHUs, WCCIICIOBAHMS, OIICHUBATH JIOCTOBEPHOCTH TOJIYYCHHBIX PE3YyJIbTaTOB, BBIBOJAOB M
0000I1IEeHMI;

® TIPOTHO3HPOBATH BO3MOXKHOE PAa3BUTHUE MPOIECCA, @ TAKIKE BBIJIBUTATH MPEATIOIOKEHHUSI O €ro
Pa3BHUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanueii:

®  BBIABIATH JeUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOIUMBIX ISl OTBETa HA BOMPOC U JUIS
pEIICHUS 33]1a9H;

e BpIOMpaTh UWHPOPMAIMIO W3 HUCTOYHUKOB  PA3NUYHBIX  THUIOB, aAHAIU3UPOBATH,
CUCTEeMAaTU3UpPOBaTh W HHTEPIPETHPOBATH HWHGOPMAIMIO Pa3NUYHBIX BUAOB U  (PopM
MIPEJICTaBJICHHUS,

®  CTPYKTYpHpOBaTh MH(OPMAIIHIO, TIPEJCTABIATh €€ B pa3NTUYHBIX (opMax, WITIOCTPUPOBATH
rpaduvecKku;

® OICHUBAThL HAAEKHOCT, HMHPOPMAIIMK IO  CAMOCTOSATEIBHO  CHOPMYITUPOBAHHBIM
KPUTEPHUSIM.

2) VHusepcanvnvle KoOMMYHUKamugHble Oelicmeus, 00ecneuusaiom Cc@oOpmMuposaHHoOCHb
COYUATILHBIX HABLIKOB 00YUAIOUUXCH.

Obuenue:

e BOCHpHUHUMATh W (HOPMYJIHPOBATH CYXKACHUS B COOTBETCTBHH C YCIOBHSIMH W TEIISIMHU
oOIIeHNs; SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MHCHMEHHBIX
TEKCTax, 1aBaTh IMOSICHEHUS 110 XOIy PEIICHHS 33]]a4ui, KOMMEHTHPOBATH TIOJTYYCHHBIN pe3yIIbTaT;



e B xo0/¢ OOCYXJCHHS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMBbI, MPOOJIEMEI,
pemaeMoil 3a7aud, BBICKA3bIBaTh WJICH, HAIlCICHHBIE HA TIOWCK PEIICHHS; COMOCTABIATH CBOU
CYXKICHHS C CYXKICHUSMHU JPYTrUX YYaCTHUKOB AHMANIOra, OOHAPYKHUBATh Pa3IMdhe U CXOJCTBO
MO3UIHI; B KOPPEKTHOU (hopMe (HOpMyIUpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

® IPEJACTABIATH PE3YJNbTAaThl PEIICHUS 3a/Jadyd, AKCIEPUMEHTA, HCCICAOBAHUS, IPOCKTa,;
CaMOCTOSITENIbHO BBIOMPATh (popMaT BBICTYIUICHUS C YU4ETOM 3a/ay Ipe3eHTAllMd U 0COOEHHOCTEN
ayJIUTOpPUH.

CoTpyaHUYECTBO:

® TIOHMMAaTh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAMBUAYAILHON pPabOTHI TpH
pelieHny y4eOHBIX 3aja4;, MNPUHUMATh 1ETh COBMECTHOW JEATEIhHOCTH, IUIAHUPOBATH
OpraHM3aIl0 COBMECTHOM palboThl, paclpeaensiTh BHUIbI paboOT, IOroBapuBaThCs, OOCYKIATh
MPOILIECC U PE3YNIbTAT padOThI; 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

® yYacTBOBaTh B TPYIIOBBIX ¢Gopmax padboThl (0OCYXIeHHs, OOMEH MHEHHH, «MO3TOBBIC
HITYPMBD» U UHBIE); BBITIOJIHATH CBOIO YacTh Pa0OTHI U KOOPJUHUPOBATH CBOU JIEHCTBUS C IPYTUMU
YIeHaMHd KOMAaHJbl; OIICHWBATh KAueCTBO CBOErO BKJIAJa B OOMIMA MPOIYKT IO KPUTEPUSIM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3) Vhusepcanvuvie pecynamuenvle Oeticmeus, obecneuugarom Gopmuposanue CmvlCL08bIX
VCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCTU.

Camoopranu3anus:

COCTaBJATh IUIAH, alNTOPUTM pELIEHUS 3aJadd, BBIOMpPATh CHOCOO pelIeHUus ¢ Yy4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH
BapHAaHTHI PEIICHH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTpOJIb:

e BJaJIeTh HAaBBIKAMHU MO3HABATENbHON pedIeKCHH KaK OCO3HAHUSI COBEPIIAEMBIX ACHCTBHUM U
MBICTUTENILHBIX MPOIIECCOB, UX PE3YNIbTATOB; BIAJETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJISI
nporiecca M pe3ysbTara pelieHus] MaTeMaTHIecKO 3a/1a4H;

® TpPEIBUNETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTh MPHU PEUICHHH 3a/Jayd, BHOCUTH
KOPPEKTHUBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOATENHCTB, JAHHBIX, HAJIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

® OIICHUBATh COOTBETCTBHE pe3yNbTaTa LEIH U YCIOBUAM, OOBICHITH MPUUUHBI JOCTHUKCHUS
WIM HEIOCTIKEHUS pe3ylbTaTOB JIEATENbHOCTH, HAXOAUTh OMIMOKY, JaBaThb OIICHKY
NpUOOPETEHHOMY OIIBITY.

MNPEIMETHBIE PE3YJIBTATHBI

OcBoeHue DSIEKTHBHOTO Kypca Ha YPOBHE CpemHero oOmero o0pa3oBaHus JIOHKHO
obOecreunBaTh JOCTHKEHUE CIEAYIOUINX MPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB:

Obyuarowuiicss Hay4Yumcsi:

- pemaTh TUHEHHBIC, KBaJpaTHBIC, IPOOHO-pAIIMOHATBHBIC, HPPAIIMOHAIBHBIC YPABHEHHUS.

- TPHUMEHSTH PA3IUYHBIC CIOCOOBI PEIICHHsS CUCTEM YPaBHEHHIA.

- pemiath MpUMEphl YpaBHEHWI C TMapaMeTpOM; OCHOBHBIE THUIIBI 33/1ad C IapameTpamu;
OCHOBHBIE CITOCOOBI pEIIeHHs 3a/1a4 ¢ IMapaMeTpaMu. 3HATh OINpeNeieHue JTMHEHHOTO ypaBHEHHS
U HEPaBEHCTBA C MapaMeTpaMu. AJTOPUTMBI PEIICHUS JIMHEHHBIX ypaBHEHUI M HEPaBEHCTB C
napamerpamu rpapudeckuM crocobom. OnpeneneHne KBaJpaTHOTO YpaBHEHUS U HEPABEHCTBA C
napaMeTpamMu. ANTOPUTMBI PEIIeHUs KBAJApaTHOTO YpaBHEHHUS M HEPAaBEHCTBA C MapaMeTpamu
rpaduyeckuM cnocooom

- MPOBOJAUTH TOXKJECTBEHHBbIC TMPeoOpa3oBaHUSI HUPPALUOHAIBHBIX, IOKA3aTEeIbHBIX,
norapu(pMHUECKUX U TPUTOHOMETPUUECKUX BBIPAKECHUN.

- pemiatb HMppalMOHAIbHbBIE, MOKa3aTelbHbIe, JOrapu(MUUECKHEe U TPUTOHOMETPUUECKHE
YpaBHEHHUS U HEPABEHCTBA.

- pelaTh CUCTEMbl YPaBHEHUI N3YYE€HHBIMH METO/IaMHU.
- IPUMEHSTH anmnapar MaTeMaTUYeCKOro aHajan3a K PeleHUIo 3a1au.
- TPHUMEHSTH BHIICYKA3aHHbBIC 3HAHUS HA TIPAKTHKE.



COJAEPKAHUE JJIEKTUBHOI'O KYPCA

Tema 1. Boipa:keHusi u npeodpa3oBaHust

IIpeoOpa3oBanust anreOpandeckux BbIpaKEHUMM M ApoOeil, 4YMCIOBBIX pPaLMOHAIBHBIX
BbIp@)XEHUI, OYKBEHHbIX MPPALMOHAIBHBIX BBIPAKEHUH, YHUCIOBBIX TPUTOHOMETPUUECKUX
BBIPA)KCHUM. BbIUKMCIIEHHE 3HAYEHUN TPUTOHOMETPUYECKUX BBIPAKECHUN. BhIOIHEHUE NEHCTBUN
C LEJIBIMM YHCIaMM, HaTypajJbHbIMU CTEHNEHSAMHU U LEJIBIMU PALMOHAIBHBIMYU BBIPAKCHUIMH, C
ApoOsSMU, LETBIMU CTENICHSAMH U JPOOHO-PAlMOHATIBLHBIMU BBIPAKEHHUSIMHU, ACUCTBUS C KOPHIMH,
IpOOHBIMU CTENEHSIMU U UPPALMOHATIBHBIMH BBIPAXKEHUSAMHU.

Tema 2. YpaBHeHHsI U HEPABEHCTBA

OOmue mpueMbl PEUICHUsT YpaBHEHUH: MTOJ PA3OKEHHsI HA MHOXKUTEIM, METOJl 3aMEHBI
MIEPEMEHHOH, HCIIOJIb30BaHUE CBOMCTB (DYHKIIHIA, CIIOIB30BaHuE TpaduKoB. Penienne ypaBHeHU I
C HCIOJIB30BAHMEM TEOPEMBI O PABHOCWJIBHOCTH, DPEIIEHUE CHCTEM YPAaBHEHUH C ABYMs
IIepeMEHHbIMU. Penienne ypaBHEHHI 1 HEPABEHCTB C MOJYJIEM, C ITApaMETPOM.

CucreMbl HEPABEHCTB € OJIHON NIEPEMEHHOM.

Pemenue nokaszarenbHbIX M Jorapupmuueckux HepaBeHCTB. lloka3aTesbHble HEpaBEHCTBA.
Jlorapudmuueckue HepaBeHcTBa. CMelIaHHbIe HepaBeHCTBAa. CHCTEMbl HEPaBEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHUI U HEPABEHCTB.

Tema 3. IIpakTHKO — OPHEHTHPOBAHHBIE 331241

Urenue rpapukoB u nuarpamm. Pabora ¢ rpadukamu, cxemamu, Ttabnuuamu. OnpezneneHue
BEIMYMHBI 110 rpaduky. OnpeneneHue BeIMUMHbI 10 Auarpamme. Hauana teopun BeposTHOCTEH.

[Ipocreiime TekcToBble 3ajaud. BpiOOp onTuManbHOro BapuaHTa. 3afayd C NPHUKIATHBIM
COJIEp’KaHUEM, 3a/1a4y Ha IIPOLIEHTHI U Iponopuuio. TekcToBble 3agaun. Yucna u ux cBOiCTBa.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoaudecTBO 9acoB

Ne
/i HaumeHoBaHue pa3jiejioB H TeM NPOrpPaMMbl B KoHTpoabHbIe DJieKTpoHHbIe (HuppoBbIe)
cero padoThbI o0pa3oBaTe/IbHbIE PECYpPChl
bubauoreka [IOK
B 0 7 1
PIPKCHIA H (PEODPAIOBATIHA https://m.edsoo.ru/1568aba3
YpaBHeHUs U HepaBeHCTBA 13 bubmiorexa LIOK
P P https://m.edsoo.ru/1568aba3
IIpakTHKO — OPHEHTHPOBAHHBIE 321a4YH 14 1 buoanorexa HOK
https://m.edsoo.ru/1568aba3
OBLIEE KOJIMYECTBO YACOB 34 2



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

INOYPOUYHOE IIVTAHUPOBAHME 10 KJIACC

Ne KosuuecTBo yacoB
JlaTa
Tema ypoka JIeKTPOHHBbIE U(PPOBHIE
n/ Beero  Koutpoanueie  H3ydenis o0pa3oBaTe/ibHbIE PeCypchbl
paboThI Ilnan ®dakr P pecyp
n
[Ipeobpa3oBanus anredpanyecKkux BhIpaKEHUN U Apo0eH, bubimoreka IIOK
1 N 1 3.09 _
YHCJIOBBIX PAMOHABHBIX BBIPAKCHUI https://m.edsoo.ru/746d5dce
[IpeoOpazoBanus OyKBEHHBIX UPPAIIMOHATBHBIX BEIPAKESHUH, bubnuorexa [JOK
2 . 1 10.09 _
YHCJIOBBIX TPUTOHOMETPUYCCKUXBBIPKCHUN https://m.edso0.ru/be888093
3 Brlunciienue 3Ha4CHUH TPUTOHOMETPUYECKHUX BBIPAYKCHHIA. 1 17.09 https://m.edsoo.ru/4d7f95fe
BeinonHenune neicTBUi ¢ HENBIMUA YUCIIAMH, HATYpPaJIbHBIMHU bubnnorexa [HOK
4 1 24.09 _
CTENCHSMU U IETBIMH PAIIHOHATBHBIMU BBIPAKCHUSIMH https://m.edsoo.ru/746d5dce
5 Brimonnenue neicTBuit ¢ 1po0sSMU, IENBIMH CTENEHSIMHU U 1 110 bu6mmoreka [JOK
JIPOOHO-PAIMOHAIBHBIME BBIPAKECHUIMHU ' https://m.edsoo.ru/be888093
BrimonHeHue neiicTBHs ¢ KOPHAMU, TPOOHBIMH CTETICHSIMU H bubnmnoreka LIOK
6 1 8.10 _
UPPaLMOHATEHBIMH BBIPKCHUSMH. https://m.edsoo.ru/4d7f95fe
7 KontpospHas padora Nel 1 1 15.10 https://m.edsoo.ru/746d5dce
8 OOmmye mpreMbl pelIeHHsT YpaBHEHUIA: METOJl Pa3iloKeHNs 1 2210 hitps://m.eds00.ru/be888093
Ha MHOXKHUTEITM, METOJI 3aMEHBI IEPEMEHHOHA.
OO6mme mprueMbl PeIIeHHs] YPaBHEHU: UCTIOJb30BaHUE bubmuorexa [JOK
9 . . 1 511 _
CBOMCTB (DYHKIIHIA, UCTIOIh30BaHHE IPAPUKOB. https://m.edso0.ru/4d7f95fe
10 Peumienne ypaBHEHUH C MCIHOJIB30BAHUEM TEOPEMBI O 1 12.11 bu6mmnorexa IIOK
PaBHOCHIIBHOCTH ' https://m.edsoo.ru/746d5dce
11 Pemienue cuctem ypaBHEHHI ¢ ABYMsI IEpEMEHHBIMHU. 1 19.11 https://m.edso0.ru/be888093
12 Penenne ypaBHEHHI U HEPABEHCTB C MOJLYJIEM. 1 26.11 https://m.edsoo.ru/4d7f95fe
13 Pemenne ypaBHEeHHH 1 HEPABEHCTB C TTAPAMETPOM. 1 3.12 https://m.edsoo.ru
14 ' Cucrembl HepaBeHCTB ¢ O/IHOI TEPEMEHHOM. 1 10.12 https://m.edsoo.ru/be888093



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
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15 CucteMbl HEPaBEHCTB C OJTHOM ITEPEMEHHOM 1 17.12 https://m.edsoo.ru/4d7f95fe

16 H:;auéeeilg;. NOKASATENLHEX M JOrapHMITIECKIX 1 24.12 https://m.edsoo.ru/746d5dce

17 Perrenue mokasaTe/bHbIX M JIOrapu(PMHUECKUX HEPABEHCTB 1 14.01 https://m.edsoo.ru/be888093

18 Pemenne moka3aTeabHBIX H JIOTapu(pMHUYECKUX HEPABCHCTB 1 21.01 https://m.edsoo.ru/4d7f95fe

19 CMeliaHHbIC HEPAaBCHCTBA. 1 28.01 https://m.edsoo.ru/74

20 CHcTeMbl HEPABEHCTB. 1 4.02 https://m.edsoo.ru/b

21 CucTeMbl HEPaBEHCTB. 1 11.02 https://m.edsoo.ru

22 | PemieHuie TPUrOHOMETPUUYECKUX YPAaBHEHHM U HEPABEHCTB 1 18.02 https://m.edsoo.ru

23  PeuieHue TPUrOHOMETPHUYCCKUX YPABHEHUI U HEPABCHCTB 1 25.02 https://m.edso0.ru/be888093

24 Yrenwue rpaguKOB U JUarpaMM. 1 4.03 https://m.edsoo.ru/4d7f95fe

25  PaOota c rpadukaMu, cxeMamu, TaOJIUIAMHU. 1 11.03 https://m.edsoo.ru

26 Omnpezenenue BEIMYUHBI 110 TPadUKY. 1 18.03 https://m.edsoo.ru/be888093

27  OmnperneneHue BEITUYUHBI 110 JHAarpaMMe. 1 25.03 https://m.edsoo.ru

28  TIpocreiilre TEKCTOBBIE 334K 1 8.04 https://m.edsoo.ru

29 Bbi60op onTUManbHOTO BapuaHTa. 1 15.04 https://m.edsoo.ru

30  Bcepoccwuiickas mpoBepouHas paboTa 1 22.04 https://m.edsoo.ru

31  3amauu ¢ IPUKIAJHBIM COJACPKAHUEM 1 29.04 https://m.edsoo0.ru/746d5dce

32 3ajgauu Ha MPOICHTHI M MPOMOPIHIO. 1 6.05 https://m.edso0.ru/be888093

33 | TekcroBble 3amaunl. 1 13.05 https://m.edsoo.ru/4d7f95fe

34  Ywucna u ux cBOWCTBa 1 20.05 https://m.edsoo.ru/746d5dce
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI

MPOBEPAEMOro I
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yJbTara

1 Yucna 1 BEIUUCIIEHUS

11 OnepupoBaTh  MOHSATHUAMH:  palMOHAJIBHOE M JICUCTBUTEIBHOE  YHUCIIO,
OOBIKHOBEHHAS M JIECATHYHASL APOOb, TPOIIEHTHI

1.2 BrimonHATh apudMeTHIecKre ornepanuy ¢ palliOHAILHBIMHA U JCHCTBUTEILHBIMH
YUCIaMU

13 BomonusaTe npuOIMKEHHBIE BBIYUCICHHUS, HWCIONB3Yys IpaBWiia OKPYTJICHHS,
JienaTh NPUKUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUN
OrniepupoBaTh MOHSATUAMU: CTENEHb C IEJIBIM MOKa3aTeneM, cTaHaapTHas gopma

1.4 3aMUCH ACHUCTBUTENBHOIO YMCIIA, KOPEHb HATYpPaJbHOM CTENEHH; MCIIOJIb30BaTh
NOAXOANIyl0  (OpMy  3amUCH  JEHCTBUTEIBHBIX YHCEN JUISl  PEIICHUs
MPAKTUYECKUX 3a71a4 ¥ IPEACTaBICHUS JaHHBIX
OnepupoBaTh MNOHATHSMHU: CHUHYC, KOCHHYC W TAHI'€HC IPOU3BOJBHOIO YIJa;

15 HCIIOIB30BaTh 3aINCh MIPOU3BOJILHOTO yria yepes oOparHbIe
TPUTOHOMETpHUYECKHe (DYHKIUU

2 YpaBHEHHUs U HEPABEHCTBA
OnepupoBaTh MOHATUSMH: TOXIECTBO, YpaBHEHUE, HEPABEHCTBO, LEJIOE,

2.1 palMoHaIbHOE, UPPAITHOHAIBHOE YPAaBHEHHUE, HEPABEHCTBO, TPUTOHOMETPUIECKOE
ypaBHEHUE

29 BreimonHsaTe mpeoOpa3zoBaHUs TPUTOHOMETPUUECKHX BBIPAKEHHH M peliaTh
TPUTOHOMETPUYECKHE YPABHEHUS
BreimonusaTe npeoOpa3oBaHMsl 1ENBIX, pPAIMOHAIBHBIX U HPPALUOHATBHBIX

23 BBIDOKEHMM W  pemiath OCHOBHBIC THIIBI  IEJBIX, paldOHAIBHBIX U
MPPALMOHATIBHBIX YPABHEHUN U HEPABEHCTB

24 [IpuMeHATh ypaBHEHUsI U HEPABEHCTBA JJI PEHICHUS MaTEMaTHYECKUX 3ajad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTel HaAyKU U peaibHON KU3HU
MogenupoBaTh peabHbIE CUTYaAIlMU Ha SI3bIKE aJIreOpbl, COCTABISATh BBIPAKECHUSI,

25 YpaBHEHUsl, HEPABEHCTBA [0 YCIOBUIO 3aJauM, HCCIEAOBaTh MOCTPOEHHBIE
MOJICJIN C UCTIOJIh30BaHUEM arlapaTa ajreopsl

3 OyHKIHH U TpaduKu
OnepupoBaTh MOHATHAMH: (YHKIHSA, CIOCOObI 3amanus (QyHKIUU, 00JacTh

3.1 OTpefieieHusT U MHOXECTBO 3HAYeHUW (PyHKIMH, rpaduk (QyHKIHUU, B3aUMHO
oOpaTHble (PYHKIHH

39 OrnepupoBaTh MOHATUSMH: YETHOCTh M HEUETHOCTh (YHKIIMU, HYIU (YHKIIHUH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA

3.3

Hcnonp3oBath rpaduku GyHKUNN I pelieHus] ypaBHEHUI




34 Ctpouth W 4YHUTaTh TpaQUKU JMHEHHOW (YHKIHMH, KBAJAPATUIHOW (YHKIIHH,
CTETNIeHHOW (D)YHKITUH C IEJIBIM TOKa3aTelleM
Hcnonb3oBath rpaduku GyHKIHHA 1715 UCCIEAOBAHUS MMPOIIECCOB U 3aBUCUMOCTEH
3.5 OpU pelIeHUM 3a1ad W3 JAPYruX Yy4eOHBIX MPEeIMETOB U pealbHOU >KHU3HH,
BEIpaXaTh POpPMyJIaMH 3aBUCUMOCTH MKy BEIIMYUHAMU
4 Hauana marematnyeckoro anaamsa
41 OnepupoBarh  MOHATHSIMH:  IOCIEAOBATEIBHOCTh,  apupMETHYECKass U
reoMeTpHuuecKas Mporpeccuu
4.2 OnepupoBaTh  MOHATHSAMH:  OECKOHEYHO  yOBIBalOIIas  TeoMEeTpUYeCcKas
porpeccusi, cymma 6€CKOHEYHO yOBIBAIOIICH reOMETPHIECKON POTPECCHH
4.3 3aaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCO0aMU
4.4 Hcnonb30BaTh CBOWCTBA IMOCIIEIOBATEILHOCTEH W MPOTPECCUN JUISL PEIICHHS
peasibHBIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa
5 MHoecTBa 1 JTOTHKA
5.1 OnepupoBaTh MOHATUSIMHU: MHOXKECTBO, OTIEPAITUH HAJl MHOKECTBAMHU
5.2 Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar AJisi ONUCAHUS PEeabHBIX
MIPOLIECCOB U SIBIICHUH, P PEIICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB
5.3

OHGpI/IpOBaTI) IMOHATHUAMUA: OIIPEACIICHUC, TCOPEMA, CIICACTBUC, 10KA3aTCILCTBO




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 | Ywucna v BeIYHCIICHUS
Panmonaneupie yncina. OOBIKHOBEHHbBIE U JAECSITUYHBIE TPOOH, MPOIEHTHI, OECKOHEUHbIE
11 | Tepuonuieckne npobu. Apudmernyeckue omepanuud ¢ PaUOHATLHBIMUA YUCIIAMH,
npeoOpa3oBaHus YHCIOBBIX BblpakeHui. [IpumeHenue apoOell U MPOLIEHTOB s
pEeLIECHUs TPUKJIIAIHBIX 33]1a4 U3 PA3JIUYHbIX OTPACiIed 3HAHUW U pEAJIbHOW KU3HU
JeiicTButenpHble yncna. PanuoHanbHble W UppalMoHaibHble 4ucia. ApudmMerndyeckue
1.2 | onmepanuu ¢ JEHCTBUTENBHBIMH YuCHaMH. [IpuONKEHHBIC BBIUMCICHHS, IpaBUia
OKpYTJIEHUS, IPUKUKA U OIIEHKA PE3YJIbTaTa BhIYUCICHUI
Crenenb ¢ nensiM mnokazateneM. CtangaptHas gopma 3amucu JeHCTBUTENBLHOTO YHCHA.
1.3 | Mcnonp3oBaHue MOAXOIANICH (DOPMBI 3alMCH JACUCTBUTEIBHBIX YHCEN JUIS PEIICHUs
MPAKTUYECKHX 3a]1a4 U NPEICTABICHUS JaHHBIX
14 Apudmernueckuii KOpeHb HaTypalibHOM creneHu. JleiictBus ¢ apudmernyeckumu
KOPHSIMU HAaTypaJIbHON CTENIEHU
15 Cunyc, KOCUHYC ¥ TaHT€HC YHMCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC, apKTaHTE€HC
YHICJIIOBOI'O apryMEHTa
2 | YpaBHEHUS U HEPAaBEHCTBA
2.1 | ToxaecTBa M TOXICCTBEHHBIE TPEOOPA30BAHUS
29 [IpeoOpazoBaHre TPUTOHOMETPUYECKUX BBIpAKEHUN. OCHOBHBIE TPUTOHOMETPUUYECKUE
(bopMyIbI
23 VYpaBHeHne, KopeHb YypaBHeHHs. HepaBeHCTBO, pellleHHe HepaBeHCTBAa. MeTon
WHTEPBAJIOB
2.4 | PemieHue 1enbIx U ApOOHO-pAIlMOHANBHBIX YPaBHEHUI U HEPABEHCTB
2.5 | PemieHue uppaimoHaIbHBIX YPaBHEHUI 1 HEPABEHCTB
2.6 | PemeHne TpUTOHOMETPUYECKUX YPAaBHEHHIA
57 [IpuMeHeHne ypaBHEHHM M HEPABEHCTB K PEIICHHI0 MaTeMaTUYECKHUX 3a7ad W 3a7ad U3
pa3IMyYHbIX 00JacTel HayKH U pealbHOM JKHU3HH
3 | ®yukuuu u rpaduku
3.1 | dynkuus, cnocoOsl 3a1anus ¢pyHkuuu. ['paduk pynkunu. BzaumHo oOpaTHble GyHKIUU
32 Ob6nacTp onpeneneHrs 1 MHOKECTBO 3HaueHui ¢yHkimu. Hymu dynkuuu. [TpomexyTku
3HAKOMOCTOSTHCTBA. UETHBIC M HEUETHBIC (PYHKITUN
33 Crenennast (yHKIMS C HaTypalbHBIM M II€JIBIM TOKa3aTeneMm. E€ cBoiicTBa u rpaduk.
CgoiicTBa u rpaduk KopHs N-0ii cTeneHu
34 TpuroHomeTpuyeckass OKPYKHOCTh, OIpeAeNeHHe TPUTOHOMETPUYECKUX (YHKIUI
YHCIIOBOT'O ApTYMEHTA
4 | Hauana MareMaTH4eCKOI0 aHAJIN3a
41 [TocnenoBarenbHOCTH, CIMOCOOBI  3aJaHus  MocieaoBaTenbHOCTEl.  MOHOTOHHBIE
MOCJIEI0BATEIbHOCTH
42 ApudmeTrndeckass U TeoMeTpuueckas mporpeccuu. beckoHeuHo — yObIBaromas

reomerpuueckas mnporpeccus. Cymma O€CKOHEYHO YOBIBAIOIIEH TIeOMETPHYECKOM




nporpeccuu. @opmyia CIOKHBIX MPOIEHTOB. Vcronb30oBaHue MPOTPECCUH I PELICHUS
pealTbHBIX 3aJ1a4 MPUKIAHOTO XapaKTepa

5 MHoxecTBa U JIOTUKA

MHoOXecTBO, orepanuu HajJ MHOXXecTBamu. J(uarpammel Ditnepa — Benna. [Ipumenenue

5.1 TEOPCTUKO-MHOXCCTBCHHOI'O aIlrapara JJIsd OIIKMCaHuA pCalbHBIX ITPOLECCOB U HBHCHHﬁ,

IPY PEUICHUH 33/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB

5.2 | Onpenenenue, Teopema, CIEICTBUE, T0KA3aTEIHCTBO

MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kox
NpoBepsieMoro
TpedoBaHus

IIpoBepsiemble TPeOOBAHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Brnanenue meromamMu 0Ka3aTelbCTB, AJTOPUTMAMU PEIICHUS 3a/]ad; YMEHHUE
dbopMynupoBaTh U OMEPUPOBATH MOHATHIMH: OIpPENEICHHEe, aKkChuoMa, TeopemMa,
CJIEJICTBUE, CBOMCTBO, MPU3HAK, JOKA3aTEeILCTBO, PABHOCWIBHBIE (DOPMYITHPOBKH;
OPUMEHATh UX; yMeHHe (opMynHpoBaTh OOpaTHOE U MPOTHUBOIMOIOKHOE
YTBEP)KJICHHE, MPUBOJUTH MPUMEPHI M KOHTPIPUMEPHI, HCIOJIb30BaTh METO]
MaTeMaTUYeCKON MHIYKIUHU; TMPOBOJIUThH JIOKa3aTeJIbHbIE PACCYKICHUS TMpHU
pelIeHun 3a/1ay, OLICHUBATh JIOTHYECKYIO MPABUIBHOCTH PACCYKICHHUM; YMEHUE
ONEepUPOBaTh  TMOHATHUSMH: MHOXECTBO, IOJMHOXKECTBO, OINEpalUud  HaJ
MHOXECTBAMHU; YMEHHUE HCIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar JJis
ONMUCaHUsl PEATbHBIX MPOLECCOB U SIBJICHUW U MPHU PEIICHUU 337ad, B TOM YHCIIE
U3 JpYruxX Y4eOHBIX TPEIMETOB;, yMEHHE OINEpPUPOBATH MOHATUSMU: Tpad,
CBSI3HBIN Tpad, nepeBo, UK, rpad Ha MIOCKOCTH; YMEHUE 3a7aBaTh U OMUCHIBATH
rpadpl pa3IMYHBIMHU CIIOCOOAMU; UCTIOJIB30BATh Ipadbl MPU PEIICHUN 3a/1a4

YMeHue onepupoBaTh MOHATHSAMH: HATypalbHOE YHCIIO, IIEJI0€ YUCIIO, CTENEHb C
[EJTBIM TTOKa3aTejieM, KOPeHb HAaTYpPaJIbHOM CTENEHH, CTCIICHb C PalliOHATbHBIM
MoKa3aTeneM, CTeleHb C JeHCTBUTENBHBIM TIOKa3aTeneM, Jjorapudm uucna,
CHHYC, KOCHHYC W TaHT€HC IPOM3BOJILHOTO WYHCIIA, OCTAaTOK MO MOIYIIO,
paloHaIbHOE YHCIO0, HPPAIMOHATBHOE YHCIO, MHOXECTBa HATypalbHBIX,
[ENBIX, paIOHATBHBIX, JCHCTBUTEINBHBIX YHCET; YyMEHHE HCIOJIb30BaTh
MpU3HAKK JEIMMOCTH, HaWMEHBIIHMA OOIIMN JeNuTeNbh M HauMeHblee olIiee
KpaTHOe, aJITOPUTM EBKIHMIA TIpH pENICHWH 3a7ad; 3HAKOMCTBO C Pa3IMIHBIMU
MO3UIIMOHHBIMH CUCTEMaMU CUWCJICHHS, yMEHHE BBINIOJHATh BBIYUCICHUE
3HAYCHUH W MpeoOpa3oBaHUS BBIPAKCHHA CO CTCICHSIMH W JIOTapr(MamH,
npeoOpa3oBaHus JIPOOHO-PAIMOHANBHBIX BBIPAKEHUH; YMEHHE OIEepUpPOBATH
TTOHSITHSIMH MOCJICZI0BATEIIHLHOCTb, apudmernyueckas MIPOTPECCHS,
reoMeTpuueckas mporpeccusi, OeCKOHEYHO yObIBaromasi TeoMeTphYecKas
nporpeccusi; YMEHHE 3a7aBaTh IOCIEOBATEIEHOCTH, B TOM YHCIE C MMOMOIIBIO
PEKYPPEHTHBIX (HOPMYII; YMEHHE ONEePUPOBAThH MOHSATUSMU: KOMILIEKCHOE YHCIIO,
COTPSKEHHBIE KOMILIEKCHBIC YHCIIa, MOJYJb M apryMEHT KOMIUIEKCHOTO YHCIIa,
dbopMa 3amucu KOMILJIEKCHBIX YHceNl (TeoMeTpudecKasi, TPUTOHOMETpUYeCcKas U
anreOpanveckas); yMeTb NPOWU3BOJUTH  apu(PMETHUYECKHUE JICUCTBUSI C




KOMIUICKCHBIMU YMCJIAMH; MPUBOIUTH IPUMEPHI MCIIOJIB30BAaHHS KOMIUIEKCHBIX
qucell; ONEpUPOBATh MOHATHAMM: MaTpuua 2xX2 u 3x3, onpeaenuTenab MaTpULLbI,
reOMETPUUECKUI CMBICI OIPEeTUTENs

VYMeHue  omepupoBaTh  MOHSATHSAMHU:  PALMOHANbHbBIE, HpPpalMOHAIbHbIC,
noKa3aTejbHbIE,  CTENEHHbIC,  JIorapu(MUYECKUE,  TPUTOHOMETPHUYECKHE
YPaBHEHMsI U HEPAaBEHCTBA, UX CHUCTEMbI; YMEHHE OINEpPUPOBAaTh IMOHITUAMHU:
TOXJIECTBO, TOXKAECTBEHHOE IPe0Opa3oBaHue, ypaBHEHUE, HEPABCHCTBO, CHCTEMA
YPaBHEHMI U HEPaBEHCTB, PAaBHOCWJIBHOCTb YpaBHEHMH, HEPABEHCTB U CHUCTEM;
YMEHME pellaTh ypaBHEHUS, HEPABEHCTBA M CUCTEMbI C MOMOLIBIO Pa3IUYHbIX
npuéMOB; pellaTb YPaBHEHHUsS, HEPABEHCTBA M CUCTEMbl C IAapaMeTpoM;
OPUMEHATh  YPaBHEHHs, HEpPABEHCTBA, HX  CHUCTEMbl I pEILlIEHUs
MaTeMaTHYeCKUX 3aJad U 3a/Jad U3 passinyHbIX oONacTel Hayku W peajbHOM
KHU3HH

YMeHue — omepupoBaTh  MOHATUSAMHU:  (QYHKUIMSA, YETHOCTh  (YHKIHUH,
NEePUOANYHOCTh (PYHKIIMU, OTPAHHYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTH (DYHKIIHH,
OKCTpeMyM (YHKIHMH, HauOOJbIIee M HAUMEHbIIEe 3HAa4eHUs (QYHKIUW Ha
MPOMEXKYTKe, HelpepbiBHAs (QYHKIMS, aCUMOTOTHI rpaduka GyHKINH, epBas U
BTOpas TpPOW3BOAHAS (YHKIMHM, TEOMETPUYECKHA H (U3UYECKUH CMBICH
MIPOU3BOJHOM, TEpBOOOpa3Has, ONpeAeNEHHBI HHTErpai, yYMEHHE HaXOAUTh
acCHUMIITOTHI Tpaduka (YHKIMH; YMEHHE BBIYHCISATH HPOM3BOJIHBIC CYMMBEI,
MPOU3BENICHUS, YaCTHOTO M KOMIIO3UIMH (YHKLIMNA, HAXOAUTH YpaBHEHHE
KacaTenpbHOH K rpaduky (QYHKIWW; yMEHHE HAXOOUTh IPOU3BOIHEIC
JJIeMEHTapHBIX  (DYHKUMH; yMEHHE  HCIOJIBb30BAaThb  MPOU3BOJAHYIO IS
uccieoBaHus  (PyHKIMH, HAaXOAWTh HAWOOJBIINE M HAUMCHBIIUE 3HAYCHHS
byHKIMI; CTpOUTh TpapuKU MHOTOWIEHOB C MCIOJIb30BAHHEM armapara
MaTEeMaTUYeCKOI0 aHajlu3a; MPUMEHSATh IPOU3BOJHYIO JJIs HaXOXKJIEHUs
HAWIYYILIEro PelIeHus] B MPUKJIAJHBIX, B TOM YHCJE COUAIBHO-IKOHOMHYECKUX
u QU3MYECKUX 3a/Jauax; HAXOJUTh TUIOMAAN U OO0BEMBI (UTYpP C MOMOIIBIO
MHTETpaJla; IPUBOAUTH PUMEPBI MATEMAaTUUYECKOTO MOIEIUPOBAHUS C IIOMOILBIO
T depeHIIMATBHBIX YpaBHEHUI

YMeHue omnepupoBaTh MOHATHSAMHU: Trpapuk (QyHKIUH, oOpaTHass QYyHKIMS,
KOMIO3UIMS  (QyHKUUH, JuHeWHas  (QyHKOUS, KBagpaTU4Has  QYyHKLUS,
panuoHanbHas (QYHKUMS, CTeNeHHas (YHKIMs, TPUrOHOMETpUueckrue (yHKIUH,
oOpaTHble TPUTOHOMETpHUECKUE (DYHKIMH, TOKa3aTeNbHas M Jorapudmuyeckas
(GyHKIIMM; yYMEHUE CTPOUTHh TIpaUKH H3YyYEHHBIX (YHKIMM, BBIIOIHATH
npeoOpa3oBaHusi rpadukoB (GYHKLUUH, HCHOIB30BATh TpauKH Uil U3ydeHUS
IIPOLIECCOB U 3aBUCUMOCTEMN, IPU PEICHNUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB
U 3aJad U3 peaJlbHOW J>KU3HU; BbIpaXaTh (OpMyJIaMH 3aBHCHUMOCTU MEXIY
BEJIMYMHAMU; HCIIOJIb30BATh CBOWCTBA M Trpadukd (QYHKUMA A7 pelieHus
ypaBHEHMI, HEPABEHCTB M 3ajlay ¢ MapamMeTpaMu; n300pakaTb Ha KOOPAMHATHON
MJIOCKOCTH MHOXKECTBA PEIlIeHU ypaBHEHUI, HEPAaBEHCTB M UX CUCTEM

YMeHue pemath TEKCTOBBIE 33Jaud Pa3HbIX THUIIOB (B TOM 4YHCIIE€ Ha MPOLIEHTHI,
JOJM Y 4YacTH, Ha JIBWXKEHHE, paboTy, CTOMMOCTb TOBApOB W YCIYI, HAJIOTH,
3ajaud M3 oO0JacTW yNpaBiIeHUS JHUYHBIMA U CEMEHHBIMH (PUHAHCAMU);
COCTABJIATh BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA U HUX CHUCTEMBI II0 YCJIOBHIO
3aJa4uM, MCCJIEeIOBaTh IOJIyUYEHHOE pELIEHHE U OIEHMBAaTh MPaBIONOJ00HOCTD
pEe3yNbTaTOB; YMEHUE MOJEIUPOBATH PEATIbHBIE CUTYAllMU HA SA3bIKE MATEMAaTUKH;
COCTaBJISITh BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA U HUX CHCTEMBI 10 YCJIOBHIO
3a/1a4d, MCCIEN0BaTh IIOCTPOCHHBIE MOJEIU C HCIOJIB30BAaHUEM armnapara
anredpbl, UHTEPIPETUPOBATH MOJTYUCHHBIN Pe3yIbTaT




YMeHue onepupoBaTh TOHATHUSMH: CpelHee apupMETHUecKoe, MeIHuaHa,
HauOoJbIllee W HaMMEHBIIEEe 3HAYCHHUS, pPa3Max, IUCIEpPCHs, CTaHIapPTHOE
OTKJIOHEHHWE YHCJIOBOTO Habopa; yMEHHE U3BJIEKaTb, HHTEPIPETHPOBATH
uHPOpMalLIMIO, MPEICTABICHHYI0 B TaOMuIlax, Ha JAMarpamMmax, Trpadukax,
OTPaXXAIOUIYI0 CBOWCTBAa pEaJbHBIX MPOLECCOB W SBJICHUH; IPEICTABIATH
UHPOPMALIMIO C TOMOIIBIO TAOMUI] M JUArpaMM; HCCIIEOBATh CTATUCTHYECKUE
JIaHHBIC, B TOM YHCJIE C IMPUMEHEHHEM TIpaMueCKHX METOIOB M JICKTPOHHBIX
CpeAcTB; TpadHUyUecKH HCCIEA0BaTh COBMECTHBIE HAOIIOACHUS C IOMOIIBIO
JMarpaMM pacceMBaHMs U JIMHEHHOM perpeccuu

YMeHue omnepupoBaTh MOHITHAMH: CIYYaWHBIM OMBIT M CIydyallHOE COOBITHE,
BEPOSITHOCTh ~ CIYYaWHOTO COOBITHS; YMEHUE BBIYUCIATH BEPOSTHOCTH C
UCIIOJIb30BaHUEM TpadUyecKUX METOJAOB; MPUMEHSITh (OPMYIbl CIOXKEHUS U
YMHOXEHHS BEPOSATHOCTEH, GopMyITy TIOTHOU BeposiTHOCTH, hopmyy bepryimm,
KOMOHMHATOpHbIE (akThl M (QOPMYJIbl; OLIEHUBATh BEPOATHOCTH pPeabHBIX
COOBITUH;  yMEHHE  ONEPUPOBATH  MOHATUSMHU:  CiIydallHas  BeEJIMYMHA,
pacrpesieieHue BEpOSTHOCTEH, MaTeMaTU4YecKoe OXKUAAHHWEe, JUCIEpCUs U
CTaHJAPTHOE OTKJIOHEHHE CIY4alHOW BEIMYMHBI, (PYHKIUU paclpeicsieHus u
IUIOTHOCTA PaBHOMEPHOTO, IMOKa3aTeIbHOTO M HOPMAJIBHOTO PaCHpe/eICHHUIA;
YMEHUE UCII0JIb30BaTh CBOMCTBA U3YUCHHBIX paCHpeIeNICHU JJIsl pEeIIeHUs 3a/a4;
3HAKOMCTBO C TMOHSATHSMH: 3aKOH OOJIbIIMX YHCEN, METOJAbl BBIOOPOYHBIX
WCCJICIOBAHMM; YMEHHUE NPHUBOAUTH MPUMEPHl MPOSBJICHHUS 3aKOHA OOJIBIINX
yucel B MPHUPOAHBIX U OOIIECTBEHHBIX SIBICHUSAX; YMEHHE OIEpUPOBATH
MOHSATUSMU: COYETAHUE, IEPECTAHOBKA, YHCIIO COUYETAHUM, YUCIIO MEPECTaHOBOK;
6unoM HploTOHA; yMeHHe MPUMEHITh KOMOWHATOpPHBIE (DAKTBI U pacCyKIeHUs
JUISL PEIIeHMs 3a]a4; OIICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHH; COCTABISATH
BEPOATHOCTHYIO MOJI€JIb M UHTEPIPETUPOBATH MOJTYUCHHBIH Pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: TOYKA, NpsAMasi, INIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIyd, BEJIMYMHA YIJIA, TUIOCKUM YroJ, IBYI'PAaHHBIA YroJl, TPEXIPaHHbBIN
yroj, CKpPELIMBAIOUIUECA IPSAMBIE, MNapaJUIEIbHOCTh W IEPIEHIUKYISPHOCTD
INPSAMBIX W IUIOCKOCTEW, YroJl MEXAY NpPSIMBIMH, YIoJl MEXAYy NIpsIMON H
IIJIOCKOCTBIO, YTOJI MEXAY IIJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH,
paccTosiHUE MEXIy MpPSMBIMH, PpACCTOSTHUE MEXIY IIIOCKOCTSIMU; YMEHHUE
UCIIOJIb30BaTh MIPH PEIICHUH 3aau U3ydYeHHbIE (DaKThl U TEOPEMbI IUIAHUMETPHH;
YMEHHME OLEHUBAaTh pa3Mepbl OOBEKTOB OKPYKAIOIIET0O MHpA; CTPOUTh
MaTE€MaTU4YeCKUE MOJEIU C IOMOIIBI0O T'€OMETPUYECKUX IOHATUN WU BEIUYMH,
pemaTh CBA3aHHbIE C HUMM IIPAKTUYECKUE 33]1a41
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YMeHue onepupoBaTh NOHIATHSIMM: IUIOHIanb (QUIYpbl, O00OBEM (QUIYpHI,
MHOTOT'PAaHHMK, MpPAaBUJIbHBIH MHOTOTPaHHUK, CEYEHHE MHOIOIpaHHMKA, KYO,
napajulejienunen, Mpu3Ma, OupaMmuja, ¢urypa ¥ MHOBEPXHOCTh BpalleHMUS,
IWIMHAP, KOHyC, Mmap, cdepa, Mmiomans chepbl, IUIOMEAAb [OBEPXHOCTH
NUPaMUJIbI, TPU3MBI, KOHyCa, IWIMHIpa, OO0BEM KyOa, NPSIMOYTOJBHOIO
napajuleJienuinena, NupamMHuabl, NPU3Mbl, LWIMHIpA, KOHYyca, Ilapa, pa3BEpTKa
MOBEPXHOCTH, CEYEHUS KOHYCa U LWIMHJIpA, MapajljielbHble OCH WJIM OCHOBAHUIO,
ceueHue Iapa, IUIOCKOCTh, Kacarouiascs cdepsl, HWIMHApPA, KOHYCa; YMEHHE
CTPOUTh CEYEHHUE MHOTOIpaHHUKA, H300pakaTb MHOTOTPaHHUKH, (QUIypHl U
MIOBEPXHOCTU BpAIllEHUs, UX CEYEHMs, B TOM YHCJE C TMOMOIIBIO JIEKTPOHHBIX
CPEIICTB; YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPUUYECKUX (UTYP, CAMOCTOATEIHHO
(dopMynUpoBaTh ONpEIeNeHHUs] H3ydaeMblX (Uryp, BBIABUTaTh THIOTE3Bl O
CBOMCTBaX M MpHU3HAKaX TEOMETPUUECKUX (uryp, 0OOCHOBBIBATH WIIU
OlpoBepraTh MX; yMEHUE HPOBOJIUTH KJIACCH(PUKAIMIO (GUIYp MO Pa3IUYHBIM




IIPpU3HAKaM, BBITIIOJIHATH H606XOI[I/IMBIG JOIOJTHUTCIIbHBIC ITIOCTPOCHH A
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YMeHne onepupoBaTh MOHSATHIMH: JIBUKCHHUE B MPOCTPAHCTBE, MapajuIeIbHBIN
NepeHoc, CHMMETPHS Ha IUIOCKOCTU M B IPOCTPAHCTBE, TOBOPOT, peodpa3oBaHne
noao0us, moAoOHbIE (GUTYphl; YMEHHE paclo3HaBaTh paBHbBIE M TOJO0OHBIC
¢urypel, B TOM 4YHCIIe B TPHPOJE, HCKYCCTBE, APXUTEKTYpE; HCIOIH30BAThH
TCOMETPUYCCKUE OTHOIICHUS MPH PEUICHUW 3a]1a4; HaXOIUTh T'€OMETPHUYCCKUE
BEJIMYMHBI (JJIMHA, Yrojl, IUIOMAAb, O0BEM) NpPU pEIIeHUH 3afad U3 JAPYTHX
y4eOHBIX MPEIMETOB U U3 PEaIbHOMN )KU3HU; YMCHUE BBIYUCIISATH T€OMETPHUECKHUE
BEJIMYMHBI (JJIMHA, Yrojl, TUIOIab, 00bEM, IUIOMAAb TTOBEPXHOCTH), UCIOIB3YS
U3y4eHHBIC (OPMYIIBI U METOJIbI, B TOM YHCJIC: IUIOMIA/Ib MOBEPXHOCTH MTUPAMHU/IBI,
NpU3MBI, KOHYCa, IWIMHApA, TUIOMAaAb cdepbl; 00BEM Kyda, MPSMOYTOJILHOTO
napajuielienunesa, MHPaMUAbl, TPU3MBL, [WIMHAPA, KOHyca, IIapa; YMEHHUE
HAXOJMTh OTHOIIEHHE 00BbEMOB MOI00HBIX (HUTYP
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YMeHue onepupoBaTh MOHATUAMU: MPSAMOYTOJIbHAsI CUCTEMA KOOPJIUHAT, BEKTOD,
KOOpJMHATBHl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOpPOB, IMPOU3BEACHUE
BEKTOpa Ha YHMCJIO0, Pa3joKEHHE BEKTOpa MO 0a3ucy, CKaJIsipHOE MPOU3BEICHUE,
BEKTOPHOE IPOU3BEACHUE, YTrOJ MEXIy BEKTOpaMH; YMEHHUE HCIIOJIb30BaTh
BEKTOPHBIM W KOOPAWHATHBIM METOJ I PELICHUS TEOMETPUYECKUX 3a1ad u
3aJa4 JPYTUX y4eOHbIX MPEIMETOB
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YMeHue BbIOMpaTh MOAXOJAIIMN METON JUIsl peLIeHHs 3ajaud; I[OHMMaHue
3HAYMMOCTH MAaTE€MaTUKU B U3YYEHUH NPUPOAHBIX U OOILECTBEHHBIX IPOLECCOB U
ABJICHUI; YMEHHE PACIIO3HABAThH IIPOSBICHUE 3aKOHOB MAaTEMAaTUKU B UCKYCCTBE,
YyMEHUE NPUBOAUTH IPUMEPbl MAaTEMaTU4YECKUX OTKPBITUH POCCHHCKOW H
MHUPOBOM MaTeMaTU4eCKOU HayKu




HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D

IO MATEMATHUKE
Kox | IlpoBepsiemblii 3jIeMEHT COJIePKAHUSA
1 | Yucna u BeIYMCICHUS
1.1 | HarypanbHsle u Lenble yncaa. [Ipu3Haku JeTuMOCTH LeNbIX YHUCell
12 Panmonanbhbele yncna. OOBIKHOBEHHbIE U JECATUYHBIE JPOOHU, MPOLEHTHI, OECKOHEUYHbIE
MIEPHOINYCCKHE IPOoOH
13 ApH(bMeTHqStCKHﬁ KOpEHb HaTYpaJbHOHU cTerneHu. JlelcTBUS ¢ apuMETHIECKUMU KOPHIMHU
HATYpaJIbHOH CTENEeHU
14 Crenenp ¢ nensiM mnokasateneM. CTelneHb ¢ palMOHAIBHBIM IoKa3areneM. CBoHCTBa
CTENEeH!
15 CuHyc, KOCMHYC M TAaHT€HC YHCIIOBOI'O apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI'€HC
YKCJIOBOTO apryMeHTa
1.6 | Jlorapudwm uucna. [lecaTuynble U HATYpaIbHbIE JOTapUPMBbI
JlelicTBUTENbHBIE 4YHCa. Apu]MeTHUecKue onepanuud ¢ JACHCTBUTEIbHBIMH YHCIAMHU.
1.7 | IIpuOnauxkéHHbIE BBIUMCICHUS, MpPAaBUJIa OKPYIJIEHUS, NPUKHUIKA M OLEHKa pe3ysbTara
BBIYUCIICHHUH
1.8 | IIpeoOpazoBaHme BBIpAKCHHIA
1.9 | KommuiekcHbIe uncia
2 | YpaBHEHUS M HEPABEHCTBA
2.1 | Ilensle u qpoOHO-palMOHATILHBIE YPaBHEHUS
2.2 | VppanmoHanbHbIe ypaBHEHHUS
2.3 | TpuronomeTpuuecKkue ypaBHEHHSI
2.4 | TlokasarenpHbIC U JIoTapu(MUIECKHE YPAaBHEHUS
2.5 | llensle u qpoOHO-palMOHATFHBIE HEPABEHCTBA
2.6 | VppanmoHanbpHbIe HEPABEHCTBA
2.7 | IlokasarenpHBIC U JIOTAPHU(PMUICCKIEC HEPABCHCTBA
2.8 | TpuroHomeTprueCKUe HEPABEHCTBA
2.9 | CucteMbl U COBOKYITHOCTH YPAaBHEHUH U HEPABEHCTB
2.10 | YpaBHeHUs1, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMu
2.11 | Matpuna cucTeMbl JUHEHHBIX ypaBHEeHUH. OnpeaeauTeab MaTPULbI
3 | OyHKMH U rpaduKu
31 Oynkius, cnocoOwl 3aganus GyHkuuu. ['papux QyHkiuu. B3anmHo oOpaTHbIe (QYHKIUH.
Yérapie 1 HeuéTHBIC GyHKIMU. [leproamueckue GpyHKIIH
Ob6nacThb ompeaeneHuss 1 MHOXecTBO 3HaueHud ¢yHkuuu. Hymu ¢ynkiuu. I[Ipomexyrku
3.2 | 3HaKomocCTOsHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl M MUHHUMYMBI
¢dbyakumnn. Hanbonpiiee n HanMeHsbIee 3HadeHue QyHKIIMN Ha POMEKYTKE
33 Crenennas (yHKUMS C HaTypajdbHBIM M IIeJIbIM Toka3areneM. EE cBolicTBa u rpaduk.
CoiicTBa u rpaduk KOpHS N-0if cTeneHn
3.4 | Tpuronomerpuueckue QpyHKIIH, UX CBOMCTBA U rpaduKu
3.5 | IlokasarenpHas u Jorapupmuueckas QyHKIUHU, UX CBOMCTBA U rpaduKu
36 Touku paspbiBa. AcumnToTel rpadukoB (yHkimii. CBoiicTBa (QyHKIMI, HENPEPHIBHBIX Ha
OTpe3Ke
3.7 | [locienoBaTeabHOCTH, CIIOCOOBI 3aJaHU [T0CIIEN0BATEILHOCTEH
3.8 | Apudmernyeckas u reomerpudeckas mporpeccun. opmyia cI0KHBIX IPOIIEHTOB
4 | Hayana MaTeMaTH4YE€CKOrO aHaIU3a




4.1 | IlpousBognas ¢pyHkuuu. [Ipon3BoaHbIE 37IeMEHTAPHBIX (DYHKITHI
492 [TpuMeHeHre MPOU3BOAHON K MCCIICAOBAaHUIO (QYHKIIMHA HA MOHOTOHHOCTh M 3KCTPEMYMBI.
Haxoxaenne HanboIbIIero 1 HAaMMEHbIIETro 3HaYeHHs (PYHKIIUU HA OTPE3Ke
4.3 | IlepBooOpa3znas. UnTerpan
5) MHOXeCTBa U JIOTHKA
5.1 | MHoxecTBo, onepanuu HaJ MHOXKecTBaMu. Jluarpammel Ditnepa — Benna
5.2 | Jlormka
6 | BepoSTHOCTH M CTATUCTHKA
6.1 | OnucarenbHas CTAaTHCTHKA
6.2 | BepostHocTh
6.3 | KomOunaropuka
7 I'eomerpus
7.1 | ®urypsl Ha MIOCKOCTH
7.2 | IlpsiMble ¥ IJIOCKOCTH B TIPOCTPAHCTBE
7.3 | MHOrOTpaHHUKH
7.4 | Tena u MOBEPXHOCTH BpaICHUS
7.5 | KoopauHaThl ¥ BEKTOPBI

YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VAEHUKA

* MaTemaruka: anredpa v Hadajla MaTeMaTUYECKOTo aHaiau3a, reomerpus, 10 kmacc/
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