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MNOACHUTEJIbBHAA 3AIINCKA
PaGouass mporpamma 3JeKTHBHOrO Kypca «MaTeMaTuka: H30paHHBIC BOIPOCHI CpPEIHEro OOILIero
obpazoBanus» (10-11 xinaccer) pa3paboTaHa B COOTBETCTBHH C:
-enepanabHBIM rOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM CpeiHero odiero oopasoBanus (yTB.
[Tpukaszom MunuctepcTBa obpasoBanusi U Hayku Poccuiickoit @enepanun ot 06.10.2009 Ne 413. C
W3MECHECHHUSIMH U gonofHeHusMu) (natee - PI'OC cpennero obmiero oopaszoBanus — PI'OC COO);

Onucanue mecma yuedHozo npeomema ¢ y4eoHOM naaHe
[IporpamMma »51€eKTHBHOIO Kypca paccunTaHa Ha 68 yacoB: 34 yaca B rog, 1 yac B Henemo B 10 kiacce
n34 4Jaca B roj, 1 yac B Hegemro B 11 kimacce.

Ilenw Kkypca:
obecrieueHne WHIWBUIYATLHOTO M CHCTEMAaTUYECKOTO COMPOBOXKICHUS YJAIIMXCs MPHU TMOATOTOBKE K

CANHOMY IroCyJapCTBCHHOMY 3K3aMCHY 110 MaTCMaTHKe.

3aoauu Kypca:

1. Pacimpenue u yriay0iaeHHe MIKOJIBFHOTO Kypca MaTeMaTHKH.

2. AxTyanuzarusi, CucTeMaTr3alus U 0000IeHne 3HAaHUN yJaluxcsl 0 MaTeMaTHKe.

3. ®opmupoBaHHE y Y4YAIIUXCS TMOHUMAHHS POJM MaTEMAaTHYCCKUX 3HAHMM KaK HWHCTPYMEHTA,
MTO3BOJISIFOIIETO BHIOPATH JIYUIIHNI BapUaHT AEUCTBUN U3 MHOTUX BO3MOKHBIX.

4. Pa3zBuTHE MHTEpECA YUAIIUXCS K U3YYCHUIO MATEMATHKH.

5. Pacumpenune HaydHOTO Kpyro3opa ydaniuxcs.

6. OOydeHHE CTapIICKIACCHUKOB PEIICHUI0 YYCOHBIX W JKU3HEHHBIX MpoOiieM, crocobaM aHamm3a
nH(pOpMaIUH, OTy9aeMOu B pa3HbIX hopmax.

7. @OpMHpPOBAaHHE TOHATHS O MATEMaTMYECKUX METOJAaxX IpPH PEIICHUH CIOKHBIX MAaT€MaTHUYECKHX
3azad.

8. OOyuenue 3anoyiHeHuo O6ankoB EI'D.

9. Ilcuxonornyeckast moarotoska x EI'D.

®opMbl, NEPHOIMYHOCTh M MOPSIAOK TEKYIIero KOHTPOJSI YCHeBaeMOCTH U TPOMeKYTOYHOI
arrecTaunu 00y4YarommXxcs.

Buabl 1 GopmBI TEKyIIEro KOHTPOJIS:

TECTUPOBAHUE, CAMOTIPOBEPKA, B3aUMOITPOBEPKA YUAITUMUCS JIPYT Ipyra, codece0BaHue, MTUChbMEHHBIN
Y YCTHBIN 3a4eT, MPOBEPOYHbIE TUChbMEHHBIE paboThl, HabMoeHne. KoaudyecTBo 3a1anuii B TeCTax 1o
KOKJIOH TeMe HE OJMHAKOBO, OHM HOCST KOMIUICKCHBIM XapakTep, W OOJiblllas 4acTh MX IIPU3BaHA
BBISIBUTH YPOBEHb 3HAHUM U YMEHUN TECTHPYEMOTO.

Buabl JeAiTeIbHOCTH Ha 3aHATHAX: OOCYXKJICHHE, TECTHPOBAaHHE, KOHCTPYMPOBAaHHE TECTOB,
UCCIIeIOBATENbCKAs JEATEIbHOCTh, PabdOTa C TEKCTOM, AWCIYT, OO30pHBIC JIEKIWU,MUHH-JICKIUH,
CEeMUHApPHI ¥ MIPAKTUKYMBI 110 PEIICHUIO 3314, TIPEyCMOTPEHBI KOHCYIIbTalluH.

Mertoas! u ¢opmbl 00yueHust onpeaensitorces TpedoBanusiMu PI'OC, ¢ yueToM MHIMBHIYalIbHBIX U
BO3PACTHBIX OCOOCHHOCTEH ywallluXcs, pPa3BUTUS M CaMOpa3BUTHUS JHMYHOCTH. B cBs3u ¢ 3tuMm
oTpeieNIeHbl OCHOBHBIE PUOPUTETHI METOAUKU U3YUEHHUs JIEKTUBHOTO Kypca:

- 00y4eHue yepe3 OIBIT U COTPYJHUUYECTBO;

- HMHTEPAaKTUBHOCTh (paboTa B MajblX IpyINnax, poJieBble MIPbl, TPEHUHI'H, BHE 3aHATUN - METOA
MIPOEKTOB);

- JMYHOCTHO-/AEATEIIbHOCTHBINN CYOBEKT—CYyObEKTUBHBIN MOIXO/I.

Oprann3aunﬂ N MPOBEACHUE AaTTECTAlIMA YHAIIITUXCH
Hpe,Z[YCMOTpeHO MMPOBCACHUC 3aYCTHBIX pa60T N0 OKOHYAaHHUKO KaXJA0ro MOAYJIsI,hU OLUCHUBACTCA II0
CUCTEMCEC «3a4YCT-HE3a4YCT».



INJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUSA SJIEKTUBHOI'OKYPCA
«MATEMATHUKA: U3BBPAHHBIE BOITPOCBHI CPEJJHEI'O OBIIET'O OBPA30BAHUS»
Juunocmmnute pesynomamot’

— -OpueHTalusi OOYdYaloUIMXCS Ha JOCTIDKEHHE JIMYHOTO CYAaCThs, pPEaJH3alMi0 TO3UTHUBHBIX
KU3HECHHBIX TIEPCIIEKTUB, MHUIIMATUBHOCTD, KPEATUBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K JTMYHOCTHOMY
CaMOOTIPEICIICHUIO, CIIOCOOHOCTH CTaBHUTH 1SN M CTPOUTH JKU3HEHHBIE TJIaHbI;

— pa3BUTHE KOMIIETECHIIMIA COTPYAHUYECTBA CO CBEPCTHUKAMHU, IETHMH MJIAJIIIETO BO3PACTa, B3POCIBIMHU
B 00pa30BaTeIbHOM, 00IIECTBEHHO NOJIE3HOH, YIeOHO-UCCIIeA0BATEILCKOM, TPOSKTHON M IPYTUX BHIAX
JEATEITbHOCTH.

— yMEHHUE SICHO, TOYHO, I'PAMOTHO HM3JIaraTh CBOM MBICIH B YCTHOW W NMUCHBMCHHOW PEUYH, MOHUMATH
CMBICTT TIOCTaBJICHHOH 3314y, BRICTPANBATh apTryMEHTAITUIO, TIPUBOJAUTH MTPUMEPHI U KOHTPIIPHUMEDPHI;

— TIpeACTaBJICHHE O MaTEeMaTHYEeCKOH Hayke Kak cepe 4eIoBEeuecCKOW NesITeThHOCTH, 00 JTamax ee
Pa3BHUTHS, O €€ 3HAYUMOCTH JJIs1 Pa3BUTHUS [IUBIIIH3AIINH;

— KPEaTUBHOCTH MBITIICHUS, HHUIIMATUBA, HAXOJYNBOCTh, AKTHBHOCTh ITPH PEIICHUN MAaTEMaTHICCKUX
3ajaq;

— YMEHHE KOHTPOJIMPOBATH POIIECC M Pe3yIbTaT yIeOHOW MaTeMaTHIECKOH eI TeTbHOCTH;

— MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKH, 3HAYMMOCTH HAyKH,
TOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPUECTBY, BIIaJICHHE IOCTOBEPHON MH(pOpPMAIIHEH O TIepeIOBBIX
JOCTHIKEHHSIX U OTKPBITHIX MUPOBOM M OTEUECTBEHHOW HAYKH;

— TOTOBHOCTh M CHOCOOHOCTH K 00Opa30BaHMIO, B TOM YHCIIE€ CaMO0Opa30BaHUIO, HA MPOTSHKEHUU BCeil
KM3HU; CO3HATEIILHOEC OTHONICHWE K HENpPephIBHOMY OOpa30BaHWIO KaK YCIOBUIO YCIICIIHON
npodecCHOHANTBHON U 0OIIECTBEHHOU e TEIHLHOCTH,

— TOTpPeOHOCTh TPYIUTHCSA, YBOKEHUE K TPYyAy H JIIOIIM TpPyAa, TPYIOBBIM JOCTH)KCHUSM,
T0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHE K Pa3HBIM BHIAM TPYAOBOH NESITEIbHOCTH;
— FOTOBHOCTh K CaMOOOCTY)KHBaHUIO, BKITIOYasi 00y4eHHE U BBHITIOJHEHUE JJOMAITHUX 00S3aHHOCTEH;

— (u3UIecKoe, IMOIMOHATEHO-TICUXOJIOTHIECKOE, COMATBHOE OJIaronoiyyne o0ydJaromuxcs B KU3HU
00pa3zoBaTeIbHON OpraHM3aIliy, ONIYIICHHE IEThbMU OE30MaCHOCTH M TICHXOJOTHYECKOTO KOoM(opTa,
MH(POPMAITMOHHOM 6€30MacHOCTH.

MeTtanpeaMeTHble pe3yabTaThl
PeryasiTuBHble YHHBepPcaJbHbIe YUueOHbIE 1elCTBHS

BbINMyCKHUK HAYYHUTCS:

— CaMOCTOSITEJIbHO OIpENeNATh LEeIH, 3aJaBaTh IapaMeTpbl U KPUTEPUHM, IO KOTOPHIM MOKHO
OIIPENIeNIUTh, YTO 1IeJIb JOCTUTHYTA;

— OIICHHMBaThb BO3MOXHbBIE HOCJIEACTBHS JOCTHXKEHHMS IIOCTABJICHHOM IeId B JIEATEIBHOCTH,
COOCTBEHHOM M3HH U JKHU3HU OKPYXKAIOLIUX JII0JIeH, OCHOBBIBAsICh HA COOOPaXKEHUAX STUKU U MOpaJIH;
— cTaBUTh U (popMyaMpoOBaTh COOCTBEHHBIE 3314l B 00pa30BATENbHOM JEATENbHOCTH M YKU3HEHHBIX
CUTYaLUsX;

— OILICHHMBATh PECYpPCHl, B TOM YHCIIE€ BpeMs U JApPyrue HeMaTepuallbHble Pecypchbl, HEOOXOIUMBbIE IS
JOCTHKEHMSI IOCTaBJICHHOM LIENH;

— BBIOMpATh MyTh JOCTHXXEHMS L€JIM, IUIAHUPOBATh pEIlEHHE IOCTABJICHHBIX 3ajlay, ONTUMM3UPYS
MaTepHalibHble U HEMaTepHaIbHbIE 3aTPaThl;

— OpraHu3oBbIBaTh 3()(HEKTUBHBIA MOUCK PECYpCOB, HEOOXOIUMBIX IS JOCTHIKEHHUS IMOCTaBICHHOM
LENH;

— COIOCTABJIATH MOJIyYEHHBIN PE3YIbTAT IEATEIBHOCTH C IIOCTABIEHHOM 3apaHee 1EIbO.
ITo3naBaTenbHBIC YHHBeEpPcadbHbIC YUeOHbIE JeHCTBUSA

BbInycKHMK Hay4YuTCs:



— MEepBOHAYaJIbHBIC MPEACTABICHUS 00 MICSIX M O METOJaX MAaTeMaTHKU KaK yYHUBEPCAIBbHOM S3BIKE
HayKU U TEXHUKHU, CPEACTBE MOJEIUPOBAHUS SBJIICHUI U IIPOLIECCOB;

— YMEHHE BHJETh MaTEMaTHUYECKyI0 3aJady B KOHTEKCTE MpPOOJEMHON CHTyallud B JpPYTUX
JUCLUIIIMHAX, B OKPYKAIOLIEH KU3HH;

— yMEHHE HAaxXOJUTh B PA3JIMYHBIX HMCTOYHUKAX WH(POPMAIHMIO, HEOOXOAUMYIO ISl pPELICHHUS
MaTeMaTHYEeCKUX IMPOOJIeM, TPEICTABIATh €€ B MOHATHOW (popMe, MPUHUMATH PEIICHHE B YCIOBHUSX
HETIOJHOM MM N30BITOYHOM, TOYHOU U BEPOSITHOCTHOW MH(POPMALINH;

— YMEHHE TIOHUMATh U HCIOJH30BaTh MAaTEeMaTHYECKUE CPENICTBA HATTISAAHOCTH (TpaduKH, AUarpamMMBl,
TaOJHIIBI, CXEMBI | JIp.) VIS WIDTFOCTPALMY, HHTEPIIPETAIIH, apTyMEHTAIIH;

— YMEHHE BBIJBHraTh THIIOTE3bl IPH PEUICHWH Y4YEOHBIX 3a/1ad, TMOHUMAaTh HEOOXOIMMOCTh WX
IIPOBEPKU;

— YMEHHE MPUMEHSITh WHAYKTUBHBIE M JAECIYKTHUBHBIE CIOCOOBI PACCyXACHUH, BUAETH pa3IUyHbIE
CTPATETHH pELICHUS 3a/1a4;

— IOHUMAaHUE CYIIHOCTH AJITOPUTMHYECKUX IMPEANUCAHUNA U YMEHHE JIEHCTBOBAaTh B COOTBETCTBUM C
MIPEAJIOKEHHBIM AITOPUTMOM;

— YMEHHE CaMOCTOATEIbHO CTAaBUTh LI€JIH, BHIOMpPATh U CO3/1aBaTh aJTOPUTMBI JJIs pPeIIeHUsl y4eOHbIX
MaTeMaTHYeCKUX MpooIem;

— YMEHHE IUIaHUPOBaTh W OCYIIECTBIATH JAEATEIBHOCTb, HANPABJICHHYIO Ha peEHIeHWEe 3aaad
HCCIIEIOBATENIBCKOIO XapaKkTepa;

KoMMyHHKaTHUBHBbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS

BbpInyCKHUK HAy4YUTCH:

— OCYILIECTBJIATh JIEJIOBYI0 KOMMYHHMKAIIMIO KaK CO CBEPCTHHUKAMH, TaK M CO B3pOCIBIMHU (KaK BHYTPH
00pa3zoBaTeNIbHON OpraHu3alyy, Tak M 3a €€ Npenejamu), MOA0MpaTh MapTHEPOB IS JCIOBOM
KOMMYHHKAIMH UCXO/s U3 COOOpaKEHUH pe3yIbTaTUBHOCTH B3aMMO/ICHCTBHSI, @ HE JIMYHBIX CUMITATHIA;
— TpU OCYILECTBJIEHUHU TPYNNOBOM pabOThl OBITh KaK PYKOBOJIUTENEM, TaK M WIEHOM KOMAaH[bI B
pa3HbIX POJIX (TeHepaTop UAeH, KPUTUK, UCIIOJHUTENb, BEICTYNAOIIUN, SKCIIEPT U T.1.);

— KOOPAMHUPOBATh U BBHINOIHATE pabOTy B YCIOBUSAX PEANbHOI0, BUPTYaIbHOIO U KOMOMHUPOBAHHOTO
B3aUMOJICHCTBUS;

— Pa3BEpPHYTO, JIOTUYHO ¥ TOYHO M3JIaraTh CBOIO TOUKY 3PEHMSI C UCIIOJIb30BAHUEM aJIEKBATHBIX (YCTHBIX
U TIMCbMEHHBIX) SI3bIKOBBIX CPEJICTB.

Ilpeomemmnowie:

Lenun ocBoenuss mnpeamera: /[l UCHOIB30BAaHUS B IMOBCEJAHEBHON JKU3HM M OOecleyeHHs
BO3MOXHOCTH YCIEIIHOTO MPOJOJDKEHHsI 00pa3oBaHUA M0 CHEHHANBbHOCTSM, HE CBSI3aHHBIM C
MIPUKJIATHBIM HCIIOJIb30BAHUEM MATEMaTHKH.

BoinyckHUK HAa 6230BOM YPOBHE HAYYHTCS:

Ypasenenus u nepasencmea

— Pemiate nuHelHbIe ypaBHEHUS U HEPABEHCTBA, KBAIPATHBIC YPABHEHHS;

— pemartp Jorapupmudeckue ypaBHeHus Buaa loga(bx+ €) = d u mpocrteiiline HepaBeHCTBA BHIA
logax<d;

— pemiaTh MoKaszaTelbHbIE YpaBHEHHsI, BUIA & d (rme d MOXHO MpeJCTaBUTh B BUIE CTEICHH C
OCHOBaHHMEM &) W MpOCTeiiiine HepaBeHcTBa Buaa a*<d (rae d MOKHO TPEJCTaBUTh B BUJE CTETEHH C
OCHOBAHHEM 4);.

— TPUBOJUTH HECKOJIBKO MPUMEPOB KOPHEW MPOCTEUIIEro TPUTOHOMETPUYECKOTO YpaBHEHUsS BUJA!
Sinx= a, Cosx= a, tgx= a,ctgx= a, rae a — TabaMYHOe 3HAYEHUE COOTBETCTBYIOIICH TPUTOHOMETPUIECKOM
¢byHKIMY.

B nosceonesnoui sorcuznu u npu uzyuenuu Opy2ux npeomemos:

— COCTaBJISITh M PEIIaTh YPAaBHEHUS M CHCTEMbI YPABHEHUI MIPH PEIICHUN HECIIOKHBIX

— IMPAaKTUYECKUX 3a/1a4.

Texcmosvie 3a0auu

bx+c—



— Pemiarp HecnoKHbIE TEKCTOBBIE 3a7jaUl PA3HBIX TUIIOB;

— aHAJIM3HMPOBATH YCIOBHE 3a7ayd, MPU HEOOXOJMMOCTH CTPOUTH UL €€ PEUICHHS MaTeMaTHYECKYIO
MOJEIb;

— MOHUMATh ¥ UCTIOJIB30BATh ISl PEIICHUS 33/1a41 WH(POPMAIIHNIO, IPEACTABICHHYIO B BUJIE TEKCTOBOH H
CHMBOJIBHOH 3amucH, cXeM, TaOJuIl, 1uarpamMmm, TpadukoB, pUCyHKOB;

— 1eiCTBOBATH 10 AITOPUTMY, COJIEPKALEMYCS B YCIOBUH 3a/1a4H;

— UCMOJIb30BaTh JIOTHYECKUE PACCYXKACHUS IIPU PELLICHUU 33/1a4H;

— paboTath ¢ M30BITOYHBIMU YCIOBUSIMH, BBIOMpas W3 Bcel mH(pOpMaIyu, JaHHbIEe, HEOOXOAUMBIE IS
pelIeHus 3a/1a4H;

— OCYUIECTBJIATh HECJIOKHBIM Nepedop BO3MOXKHBIX DPELIEHUM, BbIOMpas W3 HUX ONTUMAJIbHOE IO
KpUTEpUIM, CHOPMYJINPOBAHHBIM B YCIOBHH;

— aHAJIM3UPOBATh U MHTEPIPETUPOBATH MOJTYUYECHHBIE PELIEHUSI B KOHTEKCTE YCIOBHS 3a]a4, BbIOMpPATh
pelIeHus, He IPOTUBOPEYAIUE KOHTEKCTY;

— pelaTh 3a/1a4d Ha pacuyeT CTOUMOCTH MOKYIIOK, YCIYT, MO€3/10K U T.IL.;

— pellaTh HECIOXKHbIE 3a/1a4M, CBA3aHHBIE C J0JIEBBIM YUYaCTHEM BO BIaJCHUU (PUPMOM, MPEANIPUITHEM,
HEJBM)KHMOCTBIO;

— pemiath 3aJaud Ha MPOCThIE MPOLEHTHI (CUCTEMBI CKUAOK, KOMHUCCHHM) M HA BBIYMCIIEHUE CIIOXKHBIX
MIPOLIEHTOB B PA3JIMYHBIX CXEMax BKJIA/I0B, KPEAUTOB U UIOTEK;

— pemiath MpakTUYeCKue 3a1a4yu, TpeOyrolre UCTIOIb30BaHMs OTPUIIATENbHBIX YMCEN: Ha ONpeIeIeHre
TEeMIIepaTyphl, Ha ONpe/eTeHIe NOJ0KEHUSI Ha BpeMEHHON OCH (/10 Halllel 3pbl U Moclie), Ha ABMKEHUE
JIEHEeKHBIX CPEICTB (MPUX0J/pacxo/), Ha onpeAeseH!e IITyOUHbI/BBICOTHI U T.11.;

— HCIIOJIb30BaTh MOHSATHE MaciuTaba Jis HaxOXACHUS PAcCTOSIHMM M JJMH Ha KapTaX, IUIaHax
MECTHOCTH, IJIaHaX MOMEILEHHH, BBIKPOWKAX, IPU paboTe HAa KOMIIBIOTEPE U T.II.

B nosceonesnoui sorcuznu u npu uzyuenuu Opy2ux npeomemos:

— pelaTh HECI0XKHbIE TPAKTUYECKHE 33]Jau, BOSHUKAIOIIHNE B CUTYalUsIX IOBCEAHEBHOM KHU3HM.
T'eomempus

— OmnepupoBaTh Ha 0a30BOM YypPOBHE IOHATHSMM: TOYKA, IpsMas, IUIOCKOCTb B IPOCTPAHCTBE,
NapajyIeNIbHOCTb U MEPIEHIUKYIIPHOCTh NPSAMBIX U IUNIOCKOCTEH;

— pacno3HaBaTb OCHOBHBbIE BH/Jbl MHOIOI'DAaHHMKOB (IIpU3Ma, IUpPaMUAa, HPSIMOYTOJIbHBIN
napajuienenumnesn, Kyo);

— 1300paxarh U3ydaeMble (PUIYpbl OT PYKH U C IPUMEHEHUEM IIPOCTHIX YEPTEHKHBIX HHCTPYMEHTOB;

— JenaTh (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHM3Y;

— U3BJIEKaThb MH(MOPMALHUIO O IPOCTPAHCTBEHHBIX I€OMETPUYECKUX (UIypax, MPEICTaBICHHYI Ha
yepTekax U pUCYHKax;

— npuMeHsTh TeopeMy [Tudaropa npu BeIYMCICHUN 3JIEMEHTOB CTEPEOMETPUUYECKUX (PUTYD;

— HaxXOOUTh OOBEMBl M IUJIOUIAJU IOBEPXHOCTEH MPOCTEHUIIMX MHOTOTPAHHUKOB C IMPHUMEHEHHEM
hopmyu;

— pacrno3HaBaTh OCHOBHBIE BU/IbI T€J BpalleHus (KOHYC, LIMIMHID, cdepa U 1ap);

— HaXOJUTh O0BEMBI W IUIOMIAJM HMOBEPXHOCTEH MPOCTEHUIINX MHOTOIPAaHHMKOB M TeJ BpAILEHUs C
pUMEHEeHHEM (HOpMYIL.

B nosceonesnoui sorcuznu u npu uzyuenuu Opy2ux npeomemos:

— COOTHOCHUTB a0CTPaKTHbIE TEOMETPUUECKUE TIOHATHS U (DAKThI C peaIbHBIMH KU3HEHHBIMU 00bEKTaMHU
U CUTYyallUsIMH;

— HCHOJb30BaTh CBOIMCTBA NMPOCTPAHCTBEHHBIX M€OMETPUUECKUX (QUTYp Ul pEIIeHUs TUIOBBIX 3a]ad
IIPAKTUYECKOIO COAEP KAHMUS;

— COOTHOCHUTH IIIOIIA/IU TIOBEPXHOCTEH TEJI OJTMHAKOBOM (POPMBI Pa3IMYHOTO pazMepa;

— COOTHOCUTB 00BEMBI COCY/IOB OJIMHAKOBOU (DOPMBI PA3IMUHOTO pa3Mepa;

— OIIeHMBaTh (OpPMY NPAaBUIBHOTO MHOTOTPAHHHMKA IIOCIE CIWJIOB, CPE30B M T.N. (ONpenensirTh
KOJIMYECTBO BEPIIMH, pedep U TpaHel MOIy4eHHBIX MHOTOTPAHHUKOB)



Bekmopul u koopounamut 6 npocmpancmae
— OmnepupoBath Ha 6a30BOM YPOBHE MOHITHEM JIEKaPTOBBI KOOPAWHATHI B POCTPAHCTBE;

— HaXOJUTh KOOPAWHATHI BEPIIMH Ky0a U MPSIMOYTOJIBHOTO MapauIesIeuIeaa.

BoinycKkHUK HA 6230BOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYUThHCS:

I]enu oceoenusn npeomema: 0.1 pazgumusi MblULIeHUs, UCNONb308AHUSL 8 NOBCEOHEBHOU HCUZHU

U obecneyeHus B03MONCHOCIMU YCHEUWHO20 NPOOOJNHCEHUs 00pA308aHUs NO CHEeYUATbHOCMAM, He
CBA3AHHBIM C NPUKTIAOHBIM UCHONb308AHUEM MANEMATUKU.

Ypasuenun u nepasencmea

— Pewamv payuonanvhvle, noxkazamenvhvle U J02apupMuyecKue YpasHeHus U HepaseHcmed,
npocmetiuiue UppayUoHaIbHble U MPUOHOMempudecKue ypasHe s, HepaseHCmeda U Ux CUcmembl;

— UCNONbL308aMb MEMOObl peuleHUs YPAGHEeHUU: npuseoeHue K 8Uudy «npousseoeHue pagHo Hymo» uiu
«Hacmuoe pasHo Hyu0», 3aMeHA NEPEeMEHHbIX,

— UCNONBL308AMb MEeMOO UHMEPBAIO8 OJisl peUeHUs] HEPABEHCNS,

— UCNONBL3068AMb 2paghuyecKkull Memoo 0Jisi NPUOIUNCEHHO20 PeuleHUs VDABHEHUU U HEPABEHCME,

— uzobpadcamv HA MPUSOHOMEMPUUECKOU OKPYHCHOCTU MHONCECMBO DeuleHUull NpoCmeuuiux
MPUSOHOMEMPULECKUX YPABHEHUIL U HEPABEHCME,

—  BBINOJHAMb OMOOp KOpHel YPABHEeHUU UMW peueHull Hepagencme 6 COOMEemcmeuu ¢
OONONIHUMENbHBIMU YCTIOBUAMU U 02PAHUYEHUSMU.

B nosceomnesnotl scusnu u npu uzyyeHuu Opyeux yueOHvlx npeomemos.

— COCMABIsAMb U peulams YPAeHeH s, CUCTNEeMbl YPABHEHULl U HEPABEHCBA NPU PeuleHul 3a0ay Opyeux
VUEOHBIX NPEOMEMO8,

—  UCNONb306aMb  YPAGHEHUs U HepABeHCmEa Ol NOCMPOEHUs U UCCIe008AHUSL NPOCMEUUUX
MAMeMamuyeckux Mooeiell peaibHblX CUmyayuti uid NPUKIAOHbIX 3a0ay;

—ymMems UHMEPNPEMUPO8ams NOJLYYEHHbI NPU peuleHUuu YPAaeHeHUs, HEPABeHCMBAd Ul CUCHEeMbl
pesyibmam, OYeHusamv €20 Npasoonododue 6 KOHMeKCme 3A0aHHOU DedlbHOU CUmyayuu uiu
NPUKIAOHOU 3A0a4U.

Texcmoevie 3a0auu

— Pewamv 3a0auu paznvix munos, ¢ mom uucie 3a0a4u NOGbIUEHHOLU MPYOHOCTU,

— 8bLOUPAMb ONMUMATILHBIN MEMOO PeuteHUs 3a0a4u, PAcCCMAMpUBds pasiuiHvle Memoobl,

— cmpoums MoOelb peueHus 3a0adu, NPo8ooUms 00KA3AMENbHbIE PACCYIHCOCHUSL,

— pewams 3a0auu, mpebyrowue nepebopa 6apuUAHMO8, NPOBEPKU VCIO08UL, 6b100pA ONMUMATLHOZO
pesyrbmama

— AHATUBUPOBAMb U UHMEPNPEemupo8ams pe3yibmamsl 6 KOHMeKCme YCI08Us 3a0ayu, 6bloupams
pewenust, He npomugopedauue KOHMeKcmy;

— nepegooumv Npu peuweHuu 3a0adu uHgopmayuio u3 00HOU Gopmbl 6 Opyeylo, UCNONL3YS Npu
Heobx00uMocmu cxemovl, mabauybsl, epaguxu, OUAcpammoi.

B nosceonesnoti srcusnu u npu uzyueruu Opyeux npeomemos:

— peuiams npakmuyecKue 3a0aiu u 3a0aiu u3 Opyeux npeomemos.

TI'eomempus

— Onepuposams NOHAMUAMU: MOYKA, NPSIMAs, NIOCKOCHb 6 NPOCMPAHCMEe, NAPALIelbHOCHb U
NEePREeHOUKVIAPHOCIb NPSAMbBIX U NIOCKOCMEU,

— npumeHsms OJis peueHus 3a0a4 2eomempuieckue akxmol, eciu YCioeust NPUMEHEHUsT 3A0AHbL 8 BHOU
Gopme;

— pewams 3a0ayu Ha HAX0HCOCHUE 2eOMemPULecKUX GelUdUH N0 0OPAYAM UTU AN2OPUMMAM,

— denams (8bIHOCHbIE) NIOCKUE YEPMENCU U3 PUCYHKOE 00BEeMHbIX (ueyp, 8 moM ducie pucosams 6uo
cgepxy, cOOKy, cmpoumy ceyeHus MHO202PAHHUKO8,



— U361eKamyv, UHMEPNPemMuposams U npeobpas’oevlieams UHGOPMAYUI0 O ceoMempuyecKux gueypax,
NpeoCcmasieHHY10 Ha YepmerHcax;

— NPUMEHAMb ceoMempuyecKkue akmol 01 peuleHus 3a0ad, 8 Mmom 4ucie npeonoadzauux HecKoabKo
Wazo6 peuleHus;

— ONUCHIBAMb B3AUMHOE PACHOONCEHUE NPAMBIX U NIOCKOCMeEll 8 NPOCMPAHCMEe;

— hopmynuposams c8olcmea u npuHaAKu guayp;

— 00KA3b18AMb 2eOMeMPUYECKUE YINBEPHCOCHUSL,

— grademv CMAHOAPMHOU Klaccuukayuei npocmpaHcmeeHHulx ¢ueyp (nupamuosi, npuzmvl,
napannenenuneovl);

— HAxX00umv 00veMbl U NIOWAOU NOBEPXHOCTNEL 2eOMEMPULECKUX Mejl C NPUMEHEHUeM PopmYI;

— BbIYUCTAMb PACCMOANHUA U Y2TIbl 8 NPOCMPAHCMEE.

B nosceonesnoui sorcuznu u npu uzyueHuu Opyeux npeomemos:

— UCNONIL30BAMb CEOUCMBA 2eOMEMPUYECKUX pueyp 0 peuleHus 3a0ai NpaKmu4ecKko2o Xapakmepa u
3a0ay4 uz opyaux ooaracmeu 3HaHUl.

Bexkmopul u koopounamut é npocmparcmee

— Onepuposams noHamusAMU 0eKaApmosvl KOOPOUHAMbBL 8 NPOCMPAHCMEE, 8eKMOp, MOOYilb 8eKmopd,
PABEHCMBO BEKMOPO8, KOOPOUHAMbBL 8EKMOpA, Y20l MedcOy BeKMOpAMU, CKANSIPHOe NpOousgeoeHue
8EKMOPO8, KOJLIUHEAPHble 8EKMOPbL,

— HAX00UmMvb paccmosnue mexncoy 08yMs MOUYKAMU, CYMMY 6E€KMOpPO8 U NpousseoeHue 8eKmopa Ha
YUCNo, Y20l MexHOy BeKMOpamu, CKAJSAPHOe NpousgedeHue, packiaobleams 6eKmop Nno 08YM
HEeKONIUHeAPHbIM 8eKMOPAM,

— 3a0a8ams NJIOCKOCMb YPAGHEHUEM 8 OeKAPMOBOU cucmeme KOOpOUHam;

— peutams npocmeiiuiue 3a0a4u 66e0eHUeM 6eKmMopHo20 bazuca.

COJAEPKAHMUE JJIEKTUBHOI'O KYPCA
Monyab «YpaBHEeHHS»
VYpaBHeHus B 1enbIX unciax.PaBHOCHIBHOCTD ypaBHeHMH. YpaBHeHUs Buaa P(X)-Q(x)=0. YpaBHenus
PGO_
Q)
pemieHuss ypaBHeHHH. lcmonb3oBaHuE CBOMCTB (PYHKIIMH JJIs pEIICHHs] ypaBHEHWH. Paznmuunbie
METO/IbI pEIICHHS CUCTEM YpaBHEHHIA.
Omnpenenenue mnapamerpa. Perienue ypaBHEHUH, coJAep)KalluX MapameTpel. PemieHue cucreM
ypaBHEHUH ¢ TapaMeTpamH.
Mopnyab «HepaBeHncTBa»
Jloka3aTenbCcTBO HEpaBEHCTB. PasnuyHble METOAbl peIIeHHs HEPaBeHCTB. ANTOPUTM pElICHUS
HEPAaBEHCTB C MEPEMEHHOW MOJI 3HAaKOM MOAyJs. Pa3nuyHble METObI pelIeHHs CUCTEM HEPaBEHCTB.
CucreMbl HEpaBEHCTB, COJIEp)KAlIMX TMEPEeMEHHYI0 ToJA 3HaKoM Moyns.O00OmIeHHBIH METO
MHTEPBAJIOB MPU PELICHUU HEPABEHCTB.
Monyab «TekcToBbie 3a1a4n»
[IpakTHKO-OpUEHTUPOBAHHBIE 3a7auu. 3aa4u Ha MPOLICHTHI.
3anauyn Ha JABWKEHHE. 3a/1layd Ha JABIIKEHUE MO peke. 3a7auu Ha JBMKCHHE 10 OKPYKHOCTH. 3a/1aui Ha
oTpeJieieHue CpeAHel CKOPOCTH JBIDKEHHUS. 3aJadyl Ha COBMECTHYIO paboTy. 3ajaud Ha CMeCH U
CIUTIaBbI. 3a7jaun Ha pa3OaBlIeHUE.
[Ipocreiimue 3anaun ¢ puznueckuMu Gopmyiaamu. 3agadu ¢ GUINIECKUM COACPKAHUEM, CBOJISIIHECS
K PEIICHUIO TUHEHHBIX U KBaIPATHBIX YPAaBHEHUN U HEPABEHCTB.
HaxoxaeHrne HauMeHbIIIero JOCTaATOYHOTO W HauOOJIbIIIET0 BOZMOYKHOTO KOJIMYECTBA
Moayab «Tpuronomerpus»
[Ipocreiiime TpuroHomeTpudeckue ypaBHeHHs. l[lpuknagHple 3anadyd, CBOMALIUECS K PEIICHUIO
MPOCTEHIINX  TPUTOHOMETPHUUECKUX  ypaBHEHWH U HEPABEHCTB. O6nacTh  3HaYCHHH
TPUTOHOMETPHUECKUX (PYHKIIHIA.

BHJIA 0. YpaBHeHus, coaep:kaiiue NEPeMEHHYI0 MOJl 3HaKOM Moayis. HecranmapTHble npuemsl



Pemrenne TpUroHOMETPUYECKUX YPABHEHUIN, HEPABEHCTB U UX CUCTEM, COJEPKAIIUX [IEPEMEHHYIO 101
3HAKOM MOZYJISL.

Pemenne 0Gojee CIOXKHBIX TPUTOHOMETPHUECKUX YpPAaBHEHHMH M WX CHUCTEM, C MPHUMEHEHHEM
HECTaHJAapPTHBIX METOO0B.

Hcnonp30oBaHWE OCHOBHBIX CBOWCTB TPUTOHOMETPUYECKMX (YHKIHMHA B 3agadax C IapamMeTpaMu.
TpuroHomeTpudecKre ypaBHEHHUsI, CHCTEMbI YPABHEHUH, COJAEPKALLME ITapaMeTp.

Moayas «Ilnanumerpus»

MHuoroyronpHukd. OKpYyXHOCTb. YTIJIbI B OKpY)KHOCTU. BrucanHas M omnucaHHas OKpPY)KHOCTH.
[Tnomaau niaockux ¢uryp. IlpaBuiibHbIE MHOTOYTOJIBHUKH.

Bexkropsl. CkansipHoe mpou3BeieHue BEKTOpOB. MeTo 1 KOOpIMHAT.

[InanuMeTpuyeckre 3a1a4u MOBBIIIEHHON CJIOKHOCTH.

Mopyab «CtepeomeTrpus»

[IpsiMble M IIIOCKOCTH B INPOCTPAHCTBE. YTOJ MEXAY CKPEIIMBAIOIIMMHUCS IMPSMBIMU. YTOJI MEXIY
MPSIMOM M TUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMU. PaccTosiHue B IPOCTPaHCTBE.

MHororpanHuku M uX cBoicTBa. Ilnomanu moBepxHOCTH U 00beMbl Teld. COOTHOIIEHHE MEXIy
o0bemMaMu MOJOOHBIX TEJ.

Bexropsl. CkansipHO€ IPOU3BEIEHUE, YTOJ MEKY BEKTOpaMH.

Meroa KoOpauHAT B IPOCTPAHCTBE.

TEMATHYECKOE INTAHUPOBAHUE

I'naBa \ Coaepxxanue marepuajia | KoauyecTBo yacoB | 3ayernas padora

10 kaace

1 Monyns «YpaBHEHUS, CHUCTEMBI 11 1
YpaBHEHUN»

2 Monayns «HepaBeHcTBa, CHUCTEMBI 11 1
HEPaBEHCTBY

3 Monyns «TekcToBbIC 3a1aum» 11 1

Wrorosoe 3ansitue 1

HTroro 34 3

11 kiacce

1 Monyns «Ilnanumerpusi» 11 1

2 Mopyns «TpuroHoMeTpus» 11 1

3 Monayns «CTepeoMeTpusi» 11 1

Wrorosoe 3ansitue 1

Hroro 34 3
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