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HNOACHUTEJBHASA 3AITUCKA

OcHoBHOe npeAHA3HAYeHNe U ciennpuka kKypca. HopmaTuBHbIE JOKYMEHTBI

OcHoBHas 3a7aya OOyueHHUsT MAaTeMaTHUKE B IIKOJE — OOECIEYUTb IPOYHOE U CO3HATEIbHOE OBJaJICHUE
YYAIIUMHCS CUCTEMOM MaTEMaTUYeCKUX 3HAHMN M YMEHHM, HEOOXOIUMBIX B TMOBCEIHEBHOW XU3HU U
TPYIOBOU JCSATENBHOCTH KAXKJIOMY WICHY OOIIECTBa, JOCTATOYHBIX ISl U3YUYECHUSI CMEXKHBIX TUCHUILIUH
U IPOJOJKEHNs 00pa30oBaHUsL.

Hapsiny ¢ pemeHueM OCHOBHOM 3aJaud M3y4dyeHUs MAaTEMATHKU TMporpaMma dJIEKTHBHOIO Kypca
npeAycMaTpuBaeT (POpMUpPOBAHUE Yy YyUYalIUMXCS YCTOMYMBOTO HMHTEpeca K MPEAMETY, BBHISBICHUE U
pa3BUTHE MX MATEMaTHYECKUX CIIOCOOHOCTEH, OpHEHTAIMI0 Ha Mpodeccuu, CYIIECTBEHHBIM 00pa3om
CBSI3aHHBIE C MATEMATHKOM, TIOJIFOTOBKY K OOYUYEHHIO B BY3€.

I'maBHOE Ha3zHaueHME dK3aMeHallMOHHOW paboTel B ¢opme EI'D — nomydyeHne oObeKTUBHOM MHPOpMAIHU O
MOJTOTOBKE BBITYCKHUKOB IIKOJIBI MO MAaTeMaTHKEe, HEOOXOIUMOU IIsi WX UTOTOBOW aTTecTallid M
otOopa AJisl NOCTYIJIEHUS B BY3.

CtpykTypa 2K3aMeHAIMOHHOW pabOThl TpeOyeT OT yJalluxcs He TOJIbKO 3HaHWM Ha 0a30BOM YPOBHE, HO U
YMEHHUU BBINOJHATh 3a/laHUsl TIOBBIIIEHHOW M BBICOKOW CIIOXKHOCTH. B pamkax ypoka He Bcerna
BO3MOXHO paccMOTpPeTh MNOJOOHBIE 3aJaHMsl, TMO3TOMY IpOrpaMMa 3JEKTUBHOTO Kypca I03BOJISET
pEIIuTh ATy 3a/1avy.

[IpenogaBanue >ME€KTUBHOTO Kypca CTPOMUTCS Kak YriayOJI€HHOE H3ydyeHHE BOIPOCOB, MPEAYCMOTPEHHBIX
MpOrpaMMON OCHOBHOTO Kypca. YTIyOJieHHWe peaqu3yeTcsi Ha 0a3e OOy4eHHs MeToJaM U TpueMam
pelieHuss MaTeMaTHYeCKUX 3a/ad, TPeOYIONIUX MPUMEHEHHUS BBICOKOW JIOTMUECKOW W OTEPAIlMOHHON
KYJIbTYpbI, Pa3BUBAIOIINX HAYYHO-TEOPETUYECKOE U AITOPUTMUYECKOE MBIIIIEHHE ydaluxcs. TemaTuka
3aJla4 He BBIXOJMT 3a paMKHU OCHOBHOTO Kypca, HO YPOBEHb MX TPYIHOCTH — MOBBIILIEHHBIN, CYIIIECTBEHHO
MpeBBIIAIONINHN 00s3aTenbHbIH. Oco00e MECTO 3aHUMAIOT 33/1a4M, TPEOYIOIe TPUMEHEHUS YUalluMUCs
3HaHUHN B HE3HAKOMOW (HECTaHIAPTHOW) CUTYaIIUH.

Paboyas mporpamma ydeOHOTO Kypca «Pemenne HecTaHAApTHBIX 3a/ad 1Mo matematuke» st 10
KJ1acca COCTaBJIeHA Ha OCHOBE CJICYIOUIUX JOKYMEHTOB:

e 3akoH Poccuiickoit ®enepanuu Ne 273-03 «OO6 obpasoBanuu B Poccuiickoit depepanuu» OT
29.12.2012;

e [Ipukaz MunuctepctBa oOpazoBanusi Poccmiickoit ®@enepammu Nel897 ot 17.12.2010 roma «O06
yTIBEpXkACHUHU (hesiepanibHOro rocy1IapCTBEHHOTO CTaHAaPTOB OCHOBHOTO OOIIEro 1 00pa30BaHUs.

e 1puka3 MuHuctepcTBa 00pa3oBanus u Hayku Poccuiickoir @eneparuu Ne 1577 ot 31.12.2015 roma
«O BHECEHUM M3MEHEHU B (pellepalbHbIi rocyJapcTBEHHbIN 00pa30BaTeIbHbIA CTAHIAPT OCHOBHOTO
obmiero oOpa3oBaHusl, YTBEPKICHHBIN MpHKa3oM MuHHcTepcTBa 00pa3oBaHus U Hayku Poccuiickoii
Oenepaunu ot 17 nexadbps 2010 r. Nel897» (3apeructpupoBan B Muntocte Poccun 02.02.2016 Neo
40937);

e (OOpa3zoBatenbHas MporpaMmMa mKoJisl ['apMoHus;

e VYueOHbIU TIaH MIKOJIBI ["apMoHUS;

e JlokanpHBIN aKkT O paboueil mporpaMMe meaarora mKoJabl ['apMOHUSI B COOTBETCTBUH C TPeOOBaHUSIMU
dI'0C O0O0.

O0mas xapakrepucTuKa y4e0HOro Kypca
OTOT Kypc IpeularaeT y4Jalumcsi 3HaKOMCTBO C MaT€MaTHKOM Kak ¢ OOLIEKYIbTYpPHOM LIEHHOCThIO,
BbIPaOOTKOM MOHMMaHMS UMM TOTO, YTO MaTeMaTHKa SIBISETCS WMHCTPYMEHTOM IO3HAHUS OKPYKAroIIEero
MHpa U caMoro ceosl.
OcHoBHbBIC Ie/IN Kypca:
e Oka3zaHue MHIUBHUAYalTbHOM, CUCTEMAaTHUECKONW MOMOIIM MPU CUCTEMATU3AIMH, 0000IIEHHH TEOPUH
Kypca anreOpbl U MOJIrOTOBKE K HK3aMeHaM;



e (Co3panue yCIOBUH sl pa3BUTHUSI TBOPYECKOTO NOTEHIMANA IMPU PEIICHUU 3a/1ay TMOBBIIICHHOM
CIIOKHOCTH.

OcHoBHbIE 3a1a4H Kypca:
® Da3BUTUE JIOTUYECKOIO U TBOPYECKOTO MBIIIICHUS;
® Ppa3BUTHE YMEHMS CAMOCTOSTEIbHO IPHOOPETATh U IPUMEHSATh 3HAHUS;
® IIOBBIIICHHE MATEMATUYECKOM KYJIbTYpPbl YYEHUKA.

Onucanue y4eGHOro npeaMera, Kypca B y4eOHOM IIaHe

]_IGJII) IporpaMmsaI: CO3JaHUC OPHGHTaHHOHHOﬁ n MOTI/IB&III/IOHHOﬁ OCHOBBEI YHallIUXCs, HAlIPpaBJICHHBIX HaA:
-OBJIAACHUEC KOHKPCTHBIMHU MATCMATUYCCKUMHA 3HAHUAMU, HCO6XOIII/IMI)IMI/I AJI1 IPUMCHCHHS B HpaKTquCKOﬁ
ACATCIIBHOCTH, MJIA U3YUCHUSA CMCKHBIX JUCHUIIMH, IJIA ITPOAOJIKCHUA O6pa3OBaHI/I$[;
-UHTCJUICKTYaJIbHOC PasBUTHC ydallUuXCs, (i)OpMI/IpOBaHI/IC KauCCTB MBIINUJICHHA, XapaKTCPHBIX JJIA
MaTeMaTHYeCKOMN JACATCIIBHOCTH U H€06XOI[I/IMI>IX JIIsA HpO)IYKTI/IBHOI\/’I JKHU3HU B O6H1€CTB€;
-bopMHpOBaHKE TMPEJCTABICHUN O MaTeMaTHKe, KaK YacTH OOIEeUYeIOBEUYEeCKOW KYyIbTYpbl, MOHUMAHUS
3HAYUMOCTH MaTeMaTUKH [yl 0OIECTBEHHOTO Iporpecca.

Kypcy otBoauTcs o 2 yacy B HeJlento B TeUE€HUE roJa 00ydyeHus — 68 4acos.

B nmanHOM Kypce He mpeaycMaTpHBAIOTCS KOHTpoJibHbIE  paboThl. Ilo Temam Kypca mnpoBonsTcs
CaMOCTOSITEIIbHBIC WIIM TECTOBBIE paOOTHI HA YCMOTPEHHE yUnuTeNs. PaOoThI OlIEHMBAIOTCS KaK 3aueT/He3aqer.

Conep:xanue yuye0HOro npeamera, Kypca.

Pemenne 3amgad ¢ uCMoJIb30BaHWEM CBOWCTB YHWCEN U CHUCTEM CUHUCIICHUS, JCTUMOCTH, JOJEH W YacTew,
MPOLEHTOB, MOyJIeH uncen. Pemenne 3a1ay ¢ MCMOJb30BAHUEM CBOMCTB CTENEHEN U KOPHENH, MHOTOUYJIEHOB,
npeoOpa3oBaHUii MHOTOYJIEHOB W JAPOOHO-pallMOHATIbHBIX BhIpaKCHUU. PelleHue 3afad ¢ HMCMOJIB30BaHUEM
rpagyCHOM Mephl yria. Moaysib 4ucia ¥ ero cBoicTBa. Pemenre 3a1ad Ha IBM)KEHUE U COBMECTHYIO padoTy,
CMECH U CILIaBbl C MOMOIIBIO JIMHEHHBIX, KBAJIPATHBIX M JPOOHO-pAIlMOHATIBHBIX YPAaBHEHUH U MX CHCTEM.
Pemienne 3amady ¢ MOMOIIBIO YHCIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOM NEPEMEHHOMH, C
MPUMEHEHHEM HM300paKeHUsI YMCIIOBBIX NPOMEXKYTKOB. PelieHne 3amad ¢ HCNOIb30BAaHUEM YHUCIOBBIX
¢dbyakumii 1 ux rpadukoB. Mcmonp3oBaHWE CBOWCTB M T'PAPUKOB JMHEHHBIX W KBAaJIPaTUYHBIX (PYHKITHH,

00paTHOil nponopuHoHansHOCTH M GyHKuuM Y =+/X . I'paduueckoe pelieHHe ypaBHEHHH U HEPABEHCTB.

Hcnonp30oBanue onepanuii HaJ MHOXXECTBAMU M BBICKA3bIBaHUSAMHU. VIcroibp30BaHME HEPABEHCTB M CHCTEM
HEpPaBEHCTB C OJTHOI MEePEeMEHHOI, YHCIOBBIX IPOMEKYTKOB, HX 00bEANHEHNH U nepecedeHuil. [Ipumenenue
OpU  PEHICHWH 33/a4 CBOMCTB apuU(METHYECKOW U T'€OMETPUYECKOW MPOTPECCHH, CYMMHPOBAHHS
OCCKOHEYHOM CXOISAIICHCS T€OMETPHIECKOMN IIPOTPECCHH.

MHoxecTBa (YHCIOBBIE, reOMETpUYECKUX (GHryp). XapaKTepUCTUYECKOE CBOMCTBO, AJIEMEHT MHOXKECTBA,
IycTO€, KOHEYHoe, OeckoHeuHoe MHOxXkecTBO. CrocoObl 3anaHust MHOxecTB [loaMHoOkecTBO. OTHOIIEHUS
IPUHAISKHOCTH, BKIIOYEHUs, paBeHCcTBa. Onepanuu Haj MHOXecTtBaMu. Kpyrm Oiinepa. Koneunble u
OECKOHEYHBIE, CYCTHBIC ¥ HECUETHBIE MHOKECTBA.

VicTuHHBIE U JIOKHBIE BBICKA3bIBAHMsI, ONEpAallMU HaJl BBICKA3bIBAaHUAMU. Aneebpa evickazviganuii. CBs3b
BBICKa3bIBaHUI ¢ MHOXKeCTBaMH. KBaHTOPHI CylIleCTBOBAHUS U BCEOOIIHOCTH.

3aKkoHbl JOTUKU. OcHoGHble Nocuyeckue npasuia. PelieHue JOrMyeckux 3ajad ¢ UCIOJIb30BaHUEM KPYroB
Ditnepa, 0CHOBHbLIX 102UHEeCKUX NPAGUL.

Ymo3zakimouenns. OOOCHOBaHMSA M J0Ka3aTeNbCTBO B MaremaTtuke. Teopembl. Buasl maremaTndeckux
YTBEp)KICHUN. Buowl ookazamenvcms. Mamemamuueckas unoykyus. Ymeepocoenus: oopamuoe O0anHoOMY,
NPOMUBONONONCHOE, 00pamHoe NPOMUBONON0JHCHOMY OanHomy. IIpU3HAaK W CBOWCTBO, HEOOXOIAMMBbIE U
JOCTaTOYHBIE YCIOBHUSI.

Ocnosnas meopema apugpmemuxu. Ocmamku u cpasnenus. Aneopumm Eexnuoa. Kumaiickas meopema 06
ocmamxax. Manas meopema ®Pepma. Q-uunvle cucmemvl cyucienus. Dynkyus inepa, yucio u cymma
oenumenel HaMypaibHO20 YUCIA.

Hynu ¢yHKIMM, TpOMEXYTKHM 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh. HamOosbliee W HauMeHbIIee 3HAUEHUE
¢bynkuuu. [lepuoanyeckne (yHKIMHM M HAaUMEHbLIMHM mepuoj. YUeTHble M HedeTHble (QYHKIMH. DYyHKyuu

«OpobHas yacmo yucia» Y = {X} u «yenas wacmo yuciay Y = [X] :



OOpatHble  TpUTOHOMETpUYECKHME (yHKIMM, WX TJaBHbBIE 3HAYEHHUS, CBOWCTBAa W  rpaduky.
Tpuronomerpuueckue ypaBHeHUs. OJHOpOJHBIE TPUTOHOMETPUUECKHUE YpaBHEHHUs. PelleHue mpocTtermmx
TPUTOHOMETPUUECKUX HepaBeHCTB. [Ipocreliline cUCTeMbl TPUTOHOMETPUYECKUX YypaBHEHHH. CIloKHbIE
CUCTEMbI TPUTOHOMETPUYECKUX YPABHEHUM.

Metoa MHTEpBAJIOB ISl pelieHusl HepaBeHCTB. [IpeoOpazoBanust rpagukoB (GYHKIUI: CABUT, YMHOKEHUE HA
YHCII0, OTPaKCHHWE OTHOCUTEIBHO KOOPAMHATHBIX Oceil. ['padumueckue MeTonpl pelIeHHUsS YPaBHEHUN H
HepaBeHCTB. PellieHne ypaBHEHUH U HEPABEHCTB, COJIEPKAIINX IEPEMEHHYIO 110]] 3HAKOM MOTYJISL.
YpaBHEHHUs, CHCTEMBI YPABHEHU C IIAPAMETPOM.

@opmyna bunoma Hvromona. Pewenue ypagnenuii cmenenu evlute 2 cneyuanivbuvix udos. Teopema Buema,
meopema  bezy. Ilpusooumvie u  Henpugooumvle MmHo2ouNeHbl. (Ochosnas —meopema — ancedpbl.
Cummempuueckue mnozounensl. Llenouuciennvle u yenro3Haunbie MHO20UIEHbL.

IInanupyemMble pe3yJbTaThl H3yYeHHs] Y4eOHOI0 peaMeTa, Kypca

(IMYHOCTHBIE, MeTANPEeAMETHBIE U NIPEIMETHBIE Pe3yJIbLTAThl 0CBOEHHS Y4eOHOT0 MpeIMeTa, Kypca)
OO0yueHne MaTeMaTHKE B CTapUIeil IIKOJIe HAMPaBICHO Ha JOCTH)KEHUE CJAeAYIOIIUX LeJIe:

1. B nanpagnenuu 1uuHOCmMHO20 pazeumus:

* pa3BUTHE JIOTMYECKOTO M KPUTUYECKOTO MBIIIJICHUS, KYJIbTYpbl pPEYH, CIIOCOOHOCTH K YMCTBEHHOMY

AKCIEPUMEHTY;

* (QopmupoBaHHE Yy YyYalIUXCSl MHTEJUIEKTYaJbHOM UYECTHOCTH M OOBEKTHMBHOCTH, CIIOCOOHOCTH K

MIPEOIOJICHUIO MBICTUTENIbHBIX CTEPEOTHUIIOB, BBITEKAIOIINX U3 OOBIIEHHOTO OMbITA;

* BOCIIUTaHHE KA4YeCTB JINYHOCTH, O0OECTIEUMBAIOIINX COLIMAIbHYI0O MOOUIBHOCTh, CIIOCOOHOCTh MPUHUMAThH

CaMOCTOSITENIbHbIE PEIICHNUS;

* ¢opMUpOBaHHE KA4yeCTB MBIIUICHUS, HEOOXOIUMBIX Ul aJanTalid B COBPEMEHHOM HMH()OPMALMOHHOM

0OIILIECTBE;

*pa3BUTHE UHTEpECAa K MaTEMaTHYECKOMY TBOPUECTBY U MaTEMaTHUYECKUX CIIOCOOHOCTEI.

2. B memanpeomemnom nanpagienuu:

* (popmupoBaHUE MPEICTABIECHUN O MaTeMaTHKE KaK 4acTH OOIIEYEeIOBEYECKOW KYIbTYPHI, O 3HAYUMOCTH

MaTeMaTHKU B Pa3BUTHH LIMBUJIN3ALUU U COBPEMEHHOT0 OOIIEeCTBA;

* pa3BUTHE MNpEACTaBICHUI O MaTeMaTHKE Kak (opMe OMHUCaHUS U METOJIe MO3HAHHs JAEeWCTBUTEILHOCTH,

CO3[aHK€ YCIOBUH JIIsl MPUOOPETEHUSI IEPBOHAYAIILHOTO OIbITAa MATEMAaTHYECKOTO MOJICTHPOBAHUS;

* gopmupoBanue OOMMX CHOCOOOB WHTEIIEKTYaJbHOW NEATEIBHOCTH, XapaKTePHBIX IJIsl MaTeMaTHKU U

SBJIIOIINUXCSI OCHOBOM TI0O3HABATENbHOW KYJIbTYPbl, 3HAYUMOM [UIsl pa3iuyHbIX cdep dYenoBedecKon

JeSITeIbHOCTH.

3. B npeomemnom nanpasnenuu:
Boimyckauk Hayumtest B 10-M kimaccax: Ui MCHOJB30BaHUS B MOBCEJIHEBHOW >KM3HM M oOecredeHus
BO3MOYHOCTH YCIHEIIHOTO MPOIOIKEHHS 00pa30BaHus MO CIIEHUATBHOCTSIM, HE CBSI3aHHBIM C IPUKJIATHBIM
HCIO0JIb30BAaHNEM MAaTEeMaTHKH.

Inemenmul meopuu MHOMHCECE U MAMEMAMUYECKOU 102UKU

e OrnepupoBaTh Ha 0a30BOM YypOBHE  MOHSATHAMM: KOHEYHOE MHOMECTBO, OJJIEMEHT MHOXECTBA,
MOJIMHOKECTBO, TepeceueHne U OObeAMHEHHE MHOXKECTB, YHCIOBBbIE MHOXKECTBA Ha KOOPAWHATHOM
IIPSIMOM, OTPE30K, MHTEPBAI,

e omnepupoBaTh Ha 0a30BOM YpOBHE MOHATHUAMH: YTBEP)KICHHE, OTPULAHME YTBEpXKJIEHHs, UCTHHHBIE U
JIOXHBIE YTBEpPXKICHU, IPUUNHA, CIIEACTBUE, YACTHBIN Cily4yail 001Iero yrBep:kKAeHNs, KOHTPIpUMED;

® HaxXOJUTh NepeceyeHue U OOBEAMHEHHUE JBYX MHOXKECTB, MPEACTaBICHHBIX I'papMUeCKd Ha 4YHCIOBOM

IIPSAIMOM;

® CTPOUTb HA YHUCIOBOM NPSAMOM IMOJMHOKECTBO YHCIOBOIO MHOYKECTBA, 3aJaHHOE MPOCTEHILINMHU
YCIIOBUSIMU;

® pacro3HaBaTh JIOKHBIE YTBEP)KJIEHHs, OLIMOKH B pacCyKJICHUSX, B TOM YHCJIE C UCIOJIb30BAHUEM
KOHTPIIPUMEPOB.

B nosceonesnoui sorcuznu u npu uzyueHuu Opy2ux npeomemos:



® JCIIOJB30BaTh YMCJIOBBIE MHOKECTBA HA KOOPJAMHATHOM MPSIMOM JJI OMMCAHUS PEAJbHBIX MPOLECCOB U
SIBJICHUI;

¢ [IPOBOAUTH JIOTUYCCKUC PACCYKACHUA B CUTyallUAX HOBCCHHGBHOﬁ KU3HHU

Yucna u evipasricenus

e OrnepupoBaTh Ha 0A30BOM ypOBHE MOHSTHSIMH: IIEJIO€ YHCIIO, JCTMMOCTh YUCEN, OOBIKHOBCHHAS APOOB,
NeCSITUYHAsT IPOOb, PAMOHAILHOE YHCIIO0, NMPUOMMKEHHOE 3HAYCHHWE YMCIA, YacTh, JIOJISI, OTHOIICHUE,
MIPOILICHT, MOBKIIICHNE U MOHWKCHHUE Ha 33JJaHHOE YMCIIO TIPOIEHTOB, MACIITAa0;

e OIEpUPOBATH Ha 0A30BOM YPOBHE MOHATHSIMH: TPUTOHOMETPUYECKAs OKPYXHOCTh, TPAJyCHAs Mepa yria,
BEJIMYHMHA YIJIa, 33JJaHHOTO TOYKOW HA TPUTOHOMETPHUYECKON OKPYNKHOCTH, CHHYC, KOCHHYC, TAHTCHC U
KOTaHTCHC yIJIOB, UMEIONTUX TPOU3BOJILHYIO BETUUHHY;

®  BEITIOJHATH apu(PMETHUECKUE ISUCTBHUS C IEIBIMHU U PAIIMOHAITBHBIMH YHCIIAMH,

® BEHITIOJIHATH HECJIOXKHBIC MPEOOPa30BAHUS YHCIIOBBIX BBIPAKCHUU, COJICPXKAIIUX CTEMEHU YHCEN, JIHO0O
KOPHH M3 YHCEIT,

® CpaBHUBATH PAIMOHAIBLHBIC YUCIIA MEXKTYy COOOM;

e OICHWBATh M CPaBHUBATh C pAIMOHAJIBHBIMU YHCIAMH 3HAYCHHS IIEJBIX CTCTIICHEW YHCeN, KOPHEH
HATypaJbHOW CTENIEHU U3 YHCEN,

e W300paxkaTh TOYKAMHU HA YUCIIOBOM MPSAMOM IIeJIbIe U PAIMOHATBLHBIC YHCIIA;

e W300pakaTh TOYKAMH Ha YHCIIOBOW MPSMOH IeNble CTCIICHW YHCEeNl, KOPHU HATYPAIBHOW CTEIICHU W3
qHCelT;

e BBITIOJIHATH HECIIOKHBIE MPEOOPA30BAHMS IEIBIX M JPOOHO-PAIIHOHATBHBIX OYKBEHHBIX BBIPAKCHHIA;

e BBIpAXKATh B MPOCTEHUIINX CIy4asX U3 PaBEHCTBA OJHY MEPEMEHHYIO Yepe3 Jpyrue;

® BBIYHCIATH B TMPOCTBIX ClIydyasXx 3HAYEHHs] UHUCIOBBIX U OYKBEHHBIX BBIPRKEHMM, OCYILECTBIISSA
HEO0OXOMMBIE MOJICTAHOBKH M MPE0Opa30BaHUS;

® u300paxaTh CXeMaTHUECKU YroJl, BEIUYMHA KOTOPOTO BhIpayKE€HA B rpaaycax;

® OIICHMBATh 3HaKU CHHYCa, KOCUHYCAa, TAHT'€HCA, KOTAHI€HCA KOHKPETHBIX YIJIOB.

B nosceonesnoii scuznu u npu uzyuenuu opyeux yueoHvix npeomemos:

®  BBINOJIHATH BBIUMCIICHUS [P PEIICHUH 33]1a4 MPAKTUYECKOTO XapaKTepa,

®  BBHINOJIHATH MPAKTUYECKUE PACUEThl C UCTIOIb30BAaHUEM MPU HEOOXOIUMOCTH CIPABOYHBIX MAaTEPHAJIOB U
BBIYHCIIUTENBHBIX YCTPOUCTB;

® COOTHOCHTH peajibHbIe BEIMYUHBI, XapaKTEPUCTHUKU OOBEKTOB OKPY)KAIOIIET0 MHUpa C UX KOHKPETHBIMH
YHCIIOBBIMH 3HAUCHUSIMU;

® ICIOJIb30BAaTh METOJbI OKPYTJCHHS, HMPUOIMKEHUS W MPUKHUAKU TpPU PEIICHUU MPAKTHUYECKUX 3ajad
MTOBCEIHEBHOM JKU3HU

Ypasnenus u nepaserncmea

e Pemarh nuHeliHbIC ypaBHEHHS 1 HEPABEHCTBA, KBAJApAaTHbIC YPABHEHUS;

® [IPUBOJUTH HECKOJBKO MPUMEPOB KOPHEU MPOCTEUIIEr0 TPUTOHOMETPHUECKOTO ypaBHEHHS BUAA: Sin X =
a, Cosx=a, tgx =a, Ctg X = a, rae a — TabIUYHOE 3HAYEHHUE COOTBETCTBYIOIICH TPUTOHOMETPHYECKOM

GyHKIHH.
B noeceownesnoii srcusnu u npu uzyuenuu Opyeux npeomemos:

® COCTABJIATH U pCHIaTb YpABHCHUA U CUCTEMBbI ypaBHeHPIfI IIpu pCHICHUHN HECJIOXKHBIX NPAKTUYCCKUX
3agaq

Texcmoesvie 3a0auu

e Pemarb HECIOKHBIE TEKCTOBBIE 3a/1a4U Pa3HbIX TUIIOB;

® aHANMM3UPOBATH YCJIOBHE 3a/a4yM, MPU HEOOXOJAUMOCTH CTPOWUTH I €€ PEIICHHS MaTeMaTHYEeCKYIO
MOJCIb;

® T[IOHMMATh W HCIIOJIb30BaTh JJISl PEHICHUS 3a7aud WHQPOPMAIIMIO, MPEICTaBICHHYIO B BHJIE TEKCTOBOH U
CHUMBOJIBHOM 3aliCH, CXeM, TaOIuUIl, TharpaMM, rpagikoB, pUCYHKOB;



® JICHCTBOBATH IO AITOPUTMY, COJCPIKALIEMYCS B YCIIOBUH 3a/1a4H;

®  JICIIOJIb30BAaTh JIOTHUECKUE PACCYKICHUS MIPU PEILICHUN 33]1auH;

e paboTaTh ¢ M30BITOYHBIMU YCIOBUSIMH, BbIOMpas u3 Bcel MH(OpPMAIUH, AaHHBIE, HEOOXOAMMBIEC IS
peleHHs 3a/1a4u;

® OCYyHICCTBISTh HECIOXHBIM TIepedop BO3MOXKHBIX PpEHICHWH, BBIOMpas W3 HHUX ONTHMAaJbHOE TIO
KpUTEPHIM, CHOPMYITUPOBAHHBIM B YCIIOBUH;

® AHANM3UPOBATh M HHTEPIPETHPOBATH MOJYYCHHBIC PEIICHUS B KOHTEKCTE YCJIOBHS 33/1a4H, BHIOMPATH
peleHusl, He MPOTUBOPEYAIINE KOHTEKCTY;

e pemaTh 337a4M Ha PacdyeT CTOMMOCTH HOKYIOK, YCIIYT, TO€3/I0K U T.IL.;

® pemaTth HECIIOKHBIC 33J]aud, CBSI3aHHBIC C JOJICBBIM YYacCTHEM BO BJaJeHHHM (PUPMOH, MpEANpHUATHEM,
HE/IBIYKUMOCTBIO;

e pemath 3aJa4d Ha MPOCTHIE TPOIEHTHl (CHCTEMBI CKHIOK, KOMHCCHHM) W Ha BBIUYHCIICHHE CIIOHBIX
MIPOIICHTOB B Pa3IMYHBIX CXeMaX BKJIAJIOB, KPEAUTOB H UTIOTEK;

e pemath MPAaKTUYECKUE 3a/1aud, TPEOYIOIIME HCIIOJB30BAHMS OTPHUIIATEIBHBIX YHCET: Ha OIpeesieHHe
TeMIepaTypbl, Ha OINpeelIeHNe MOJIOKEHHSI Ha BpeMEHHOW ocH (10 HamIel 3pbl U T0CIe), Ha JBIKCHHE
JIEHEKHBIX CPEJCTB (MPUX0J/pacxo/), Ha ONpeaAeIeHIe IITyOUHbI/BBICOTHI U T.11.;

® JICIIOJIB30BaTh MOHATHE MacmTada JUIsi HaXO0XACHHUS PACCTOSHHM M JUTMH Ha KapTax, ITUIaHaX MECTHOCTH,
TUTaHaX TOMEIICHNH, BRIKPOHKaX, TpU paboTe Ha KOMITBIOTEPE | T.II.

B noeceonesnoii scuznu u npu uzyvyeHuu Opy2ux npeomemos:
® pemaTh HECIOKHBIC MPAKTUIECKHE 3a7a4l, BOSHUKAIOIINE B CUTYaIUsIX TIOBCETHEBHOM KU3HU

Buinycknux  nomyyum 6osmoxcnocmov  Hayuumsca 6 10-11-m knaccax: ons pazeumusi muluiieHus,
UCNONIL308AHUSL 8 NOBCEOHEBHOU JHCUBHU U 00Oecnedenus: B03MONCHOCMU YCHEUWHO020 NPOOOIHCEeHUs
006pazosanusi N0 CNeYUATbHOCMAM, He C8A3AHHBIM C NPUKIAOHBIM UCNONIb308AHUEM MANEMAMUKU.

Inemenmul meopuu MHOMHCECME U MAMEMAMUYECKOU 102UKU

— Onepuposamv  NOHAMUAMU. KOHEYHOE MHOMCECMBO, JIeMeHm  MHONCeCmsd, HNOOMHONCECMEBO,
nepeceuerue U 00veOUHeHUe MHONCeCMS, YUCI08ble MHOMCECMEa HA KOOPOUHAMHOU NPIMOL, OmMpe3oK,
UHmMep8au, HNOLYUHMEPBAT, NPOMENCYMOK C BbIKOIOMOU MOYKOU, 2paguueckoe npedcmasieHue
MHOXHCECM8 Ha KOOPOUHAMHOU NIOCKOCHU;

— onepupogamv NOHAMUAMU: YMEepicOoeHue, OmMpUYaHue YmeEepHCcOeHUs, UCMUHHblE U  JONCHbLE
VMBepIHCOeHUsl, NPULUHA, Cle0Cmeue, YACMHbII Cy4atl 00we20 YmeepiucoeHus, KOHmpnpumep,

—  nposepsams NPUHAOLEHCHOCMb INIeMEHMA MHONHCECHBY;

—  Haxooumo nepecevenue U 00bEOUHEHUe MHOIICECMS, 8 MOM UUcle NpeOCMABIeHHbIX epaguuecku Ha
YUCTOBOU NPAMOTU U HA KOOPOUHAMHOU NIOCKOCTU,

—  npo8oouUmMb 00KA3amebHble PAcCyrHcOeHUs 0 000CHOBAHUS UCMUHHOCTNU YINBEPIHCOCHUIL.

B nosceonesnoti scusnu u npu uzyuenuu Opyeux npeomemos:

—  UCNONB306AMb HUCLOBbLE MHONCECMBA HA KOOPOUHAMHOU NPSIMOU U HA KOOPOUHAMHOU NAOCKOCMU OJlsl
ONUCAHUSL PEANbHBIX NPOYECCO8 U S8ICeHULL,

—  nposodums 0OKA3amesbHble PACCYHCOCHUSI 8 CUMYAYUSIX NOBCEOHEGHOU JHCUZHU, NPU PeUeHUU 3a0ay U3
Opy2ux npeomemos

Yucna u eviparcenus

— (C80000HO oOnepuposamv NOHAMUAMU: Yeloe YUCIO, OeIUMOCHb Hucel, OObIKHOB8eHHAs OpoOb,
oecsimuitas Opobb, PAYUOHAILHOE YUCIO, NPUOTUINCEHHOE ZHAYEHUe YUCLA, YACmb, O0Jis, OMHOUEHUE,
nPOYeHm, NOGbIUUEHUE U NOHUICCHUE HA 3A0AHHOE YUCIO NPOYEHMO8, MACULMAo,

—  npuBoOuUmb NPUMepPblL YUCel ¢ 3A0AHHBIMU CGOUCMBAMU OETUMOCTIU,

—  onepuposamv NOHAMUAMU: MPUSOHOMEMPUUECKAs. OKPYICHOCMb, PAOUAHHASL U 2PAOYCHASL Mepa Yeid,
BeUYUHA Yeld, 3A0AHHO20 MOYKOU HA MPULOHOMEMPUYECKOU OKPYICHOCMU, CUHYC, KOCUHYC, MAH2EHC U
KOMAH2EHC Y208, UMEIOWUX NPOU3BOTILHYIO GEIUYUHY, YUCIO TT;

—  B8bINOIHAMb apupmemuyeckue Oelucmsus, couyemas YCmHble U NUCbMEHHble Npuembvl, NPUMeHss npu
HeobX00UMOoCmu 8bIYUCTUMENIbHBLE YCIMPOUCMEA;

—  NOIb308aMbCSL OYEHKOU U NPUKUOKOL NPU NPAKMUYEeCKUX PACYemax;



npo8oOUMb N0  U3BECHBLIM (OPMYIAM U NpAGUIaM Npeodpaz08aHusi OYKEEHHbIX GblPAXCEHU,
BKIIOUAIOWUX CIMeNneHU, KOPHU U MPUeoHOMempuiecKue QyHKyuu,

HAaxXoO0umbo 3HAYEHUs YUCTIOBbIX U OYKBEHHBIX 8bIPANCEHUL, OCYWeCmBIsis HeoOX00UuMble NOOCMAHO8KU U
npeobpazoeanus;

U300pasicamov cxemamuiecku Y20, 8eIUdUHA KOMOPO20 8bIPANCEHA 8 2padycax Uiy paouaHax;,
UCNONb308aMb NPU PEUleHUU 3a0ay MAOIUYHbIe 3HAYEHUS MPULOHOMEMPUYECKUX PYHKYULL Y2108,
8bINOJIHAMb NEPEeBOO0 BeNUUUHDL Y2ld U3 PAOUAHHOU MePbl 8 2PAOYCHYI0 U 0OPAMHO.

B noeceonesnotl scuznu u npu uzyuenuu Opyeux yueOHulx npeomemos:

BbINOIHAMb OCUCMBUS C YUCTO8bIMU OAHHbIMU npu peuiteHuu 3a0ay npakmuvyeckKkoco xapakmepa u 3a0ay
usz pasiuvdHsvlx obnacmeil 3HAHULL, ucnoavsysa npu Heobxooumocmu CnpaeodHsble mamepudibl U
8blYUCIUMETIbHbLE ycmpoﬁcmea;

oyernueamsv, CpasHusdamsvp U UCHOIb306ANbL NPU peUeruld NnpaxkmudeckKkux 3a0a4 4YUCI06ble 3HAYEHUS
PEAIbHbLIX 6€JUHUUH, KOHKDENTHbLE YUCTO08blEe XAPAKMEPUCMUKU 00vexmos OKpyorcaroweco mupa

Ypaenenuﬂ U Hepaesencmea

Pewamsv  payuonanvuule VpasHenus U  HepageHcmeda, npocmeviuiue  UpPpaAyuUoHalbHbvle U
MpucoHoMempuyecKue ypasHe s, HepageHcmea U ux CUCmembl,

UCNOIbL308aMb MemoObl peuleHUs YPAasHeHUll. NnpuseoeHue K 6udy «npousgeoeHue pasHo HYm0» Ulu
«YACmMHOe PasHo HYNI0», 3aMeHA NePEeMEHHbIX;

UCNOIL3068aMb MEMOO UHMEPBAIO8 Ol PeUleHUsl HePABEHCMS,

UCNOIb308aMb 2paguyuecKuti Memoo 01 NPUOTIUNCEHHO20 peuleHUsl YPAGHEeHUll U HePABEHCME,
uzobpaxcamv  HA  MPULOHOMEMPUYECKOU  OKPYHCHOCMU — MHOMCECMBO  peuleHuti  npocmeuuux
MPULOHOMEMPUYECKUX YPABHEHUL U HEPABEHCME,

BblNOJIHAMb OH’I60p KOpHeﬁ prZGHeHMﬂ uaiu pemenuﬁ HepaseHcme 6 coomeemcemeuu ¢ OONOJIHUMENbHBIMU
YCAo8UAMU U OCPAHUYEHUAMU.

B nosceonesrotii scuznu u npu uzyuenuu opyeux yueonHvix npeomemos:

COCMABIAMb U pewams YPAGHEHUsl, CUCMEMbl YPAGHEHULL U HEPABEHCMBA NPU DeuleHUulu 3a0ay Opyaux
VUEOHBIX NPEOMEMO8,

UCNONL3086aMb  YPABHEHUsI U  HepageHcmea Ol  NOCMPOEeHUs U UCCIe008AHUSL  NPOCMEUuUx
MAMeMaAmuyeckux Mooeiell peaibHblX CUmMyayuti Uil NPUKIAOHbIX 3a0ay;

yMemb  UHMEPNPEemupo8ams NOLYYEHHbIL NPU PeuleHul YPAGHEeHUsl, HEePABeHCMed Ul CUCHeMbl
pesyibmam, OYeHugamv e20 Nnpasoonoododue 6 KOHMeEKCme 3A0AHHOU pPealbHOl CUmyayuu uiu
NPUKIAOHOU 3A0a4u

Texcmoevie 3a0auu

Pewamv 3a0auu paznvix munos, 6 mom uucie 3a0a4u NOGbIULEHHOU MPYOHOCMU,

8bIOUPAMb ONMUMANBHBLIL MEMOO PeUeHUs: 3a0aUll, paccCMampusdst pasiuitsvie Memoobl,

cmpoums Mooeb peulenuss 3a0ayu, NPo8oOUMsb 00KA3AMENbHblEe PACCYHCOCHUS,

pewams 3a0aqu, mpebdyrowue nepebopa BapuaHmMos, NPOSEPKU YCI08UL, 6bl00pPA ONMUMATLHOZO
pesyrbmama,

AHATU3UPOBAMb U UHMEPNPEMUPOBAMb Pe3YIbMAmbl 8 KOHMeKCme YCI06Ust 3a0aiu, 8bloOupams peueHus,
He npomugopedauue KOHMeKcmy;,

nepesooums npu pewleHuu 3a0aqu  uHgopmayuio u3 0O0HOU dopMbl 8 Opyeyr, UCHONb3VSL NpU
HeobXxooumocmu cxemol, madauysvl, papuru, OUASPAMMblL;

B nosceonesnoui sorcuznu u npu uzyueHuu Opy2ux npeomemos:

peulams npakxmudeckue 3a0a4u U 3a0a4u u3 Opyeux npeomemos

TemaTnyeckuii mjiIan

| Ne

‘ CO,Z[ep)KaHI/IC y‘ICGHOI‘O MaTcpurajia ‘ KomnuectBo yacos




TpuroHomeTprudecKue HEPABEHCTBA.

1 Monynbs AeUCTBUTEIBHOTO YHCIIA. 12

2 OcHOBBI aIredpsl MHOTOUJICHOB. 8

3 Pammonanbupie  anreOpanyeckne — ypaBHenus — u | 20
HEPAaBEHCTBA

4 AnreOpandecKue 3a1a4u C mapameTpaMu 14

5 Cucremsl TPUTOHOMETPUYECKUX ypaBHeHHH. | 12




IloypouHblii NJIaH

No Tema pazoena, Kon-6o
OcHOBHbBIE TOHATHS
YpoKa | ypoka yacog
1. | Moaynb nelictBuTesnbHOro umcia | 1 Ornpenenenue MOJTYJISt qyucia u €ro
U €ro reOMETPUYECKHIl CMBICIL. Tr€OMETPUYECKas HHTEPIPETAIIHSL.
2. | Pemenue ypaBHeHMI | f(x) | =1 Omnpenenenne MoayiIst uncia. Penenne HeCI0KHbIE
a(x), f(| x| )= g(x). YpaBHEHHS C MOJTYJIEM.
3. | Pemenue ypaBHeHus | 1 Ornpenenenue Moayiisa uncia. Pemenne Hecno)xHbIe
| 1) | =] 9() | YpaBHEHHS C MOJTYJIEM.
4. | Pemenue ypaBHeHu#, | 1 Omnpenenenne Moayis uucia. Pemenue ypaBHeHUM
CoJIeprKalIuX HECKOJIbKO C HECKOJIbKUMH MOAYIISIMH.
MOJIyJIEH.
5. | Pemenue HepaBeHCTB | f(x) | <|1 Omnpenenenve Moayns uucinia. PemieHue HecnoxHbIe
g(x), | f(x) | >g(x), f( | X | )> g(x), HEPaBEHCTBA C MOIYJIEM.
(| x|) < 9.
6. | Pemmenne HepaBeHCTB | f(x) | >1 Omnpenenenve Moayns uucnia. Pemienue HecnoxHbIe
lg |, [f0] =g . HEPaBEHCTBA C MOJYJIEM
7. | Pemenue HEpaBeHCTB, | 1 Onpenenenue MOJTYJISt qycia. Pemrenue
coJieprKaliux HECKOJIbKO HEPABEHCTBA C HECKOJIBKUMH MOAYIISIMH.
MOJTyJIEH.
8. | Pemenne HEpaBeHCTB, | 1 Onpenenenue MOJTYJISt qHcia. Pemenne
coJieprKaliux HECKOJIbKO HEPABEHCTBA C HECKOJIbKUMH MOAYIISIMH.
MOJTyJIEH.
9. | locrpoenne rpadukoB ¢ynkun | 1 Onpenenenne Moayis yucia. ['paduku hyHKIINNA C
y=|fx) | my=f(|x]). OJTHUM MOJIYJIEM M C HECKOJIBKUMH MO TYJISIMU
10. | ITocTpoenue rpaduka ¢yHkuu | 1 Onpenenenne Moayis uyucia. ['paduku hyHKINNA C
y=|fx) | my=1(|x]). OJTHUM MOJIYJIEM M C HECKOJIBKUMH MO TYJISIMU
11.| Iloctpoenue rpaduka ¢yHKIUH, | 1 Onpenenenne Moayis yucia. ['paduku hyHKIINNA C
coJieprKalux HECKOJIbKO OJIHUM MOJIYJIEM U C HECKOJBbKUMU MOAYJISIMU
MOJTyJICH.
12.| Iloctpoenue rpaduka ¢yHkIuU, | 1 Onpenenenne Moayis uyucia. ['paduku GyHKINN ©
coJieprKalux HECKOJIbKO OJIHUM MOJIYJIEM U C HECKOJIBKUMHU MOIYISIMU
MOTyJICH.
13.| MHorouwieHsl oT omHoro | 1 OrnpeneneHne MHOTOYICHA.
MIEPEMEHHOTO. Meton Meton HeonpeaeneHHbIX K03 duineHToB
HEOTpeeIEeHHBIX Pemenne 3amaun ¢ UCHONB30BAaHUEM MeETOJA
K03 PHUIMEeHTOB. HEOIpeaeIEeHHBIX KO3 PHUITUESHTOB.
14.| eiictBuss Han MHOrowieHamu. | 1 Teopemy O [eineHMM MHOTOYJIEHA C OCTaTKOM.
Jenenue MHOTOYJIeHa  C [Ipu3Haku nenUMOCTH.
OCTAaTKOM
15.| Merox npeneHuss MHOTO4WwIeHOB | 1 JleneHne MHOTOUJIEHBI METOJIOM «YTJIay.
«YTOJIKOM.
16.| Teopema be3y u cnenctBus wu3 | 1 Teopema besy u cxema ['opHepa.
Hee. Cxema ['opHepa. Pemenune HeciokHblEe 3ala4d C HCIHOJB30BAaHUEM
cxeMsl ['opHepa u Teopemy besy.
17.| Teopema be3sy u cnenctBus u3 | 1 Teopema besy u cxema ['opHepa.
Hee. Cxema ['opHepa. Pemenune HecioxHblEe 3aaud C HCIOJb30BAaHUEM
cxeMbl ['opHepa u TeopeMy besy
18.| Kopuu wmHorounena. Kparnsie | 1 Teopema be3y u cxema ['opHepa.
KOPHHU. Pemienne ypaBHEHUs! BHICHINX CTEMIEHEH.
19.| Teopema o 1nenom  kopue | 1 Teopema besy u cxema ['opnepa.




MMPUBCACHHOI'O MHOrowjc€Ha ¢

TeopeMa 0 palMOHAJIbHOM KOPHC MHOrowicHa C

LEJIbIMU ko3 unmenramu. nensiMu ko3 dunmenramu
TeopeMa 0 pauMOHaJIbHOM KOpHE
MHOIO4JIeHa C LEIBIMU
KodpunmeHTamu.
20.| Teopema Buera. Teopemy Buera Pemenue ypaBHEHWIl BBICIINX
CTeNeHen
21.| YpaBHEHUS BBICIINUX CTEIICHEH. Teopemy be3y u cxemy ['opHepa.
PemieHne ypaBHEHUS BBICHINX CTEIIECHEH.
22.| YpaBHEHUS BBICIIUX CTCIICHEH. Teopemy besy u cxemy ['opuepa.
PemieHne ypaBHEHUS BBICHINX CTEIIECHEH.
23.| Metoapl pemieHuss ypaBHEHUH Pemats ypaBHeHusi Beiciiux creneHeil. CrnocoObl
BBICIIMX  CTEIEHEH: 3aMeHa peuieHus YpaBHEHHUHM 3aMEHOW IEPEMEHHOH H
IIEPEMEHHOM M pAa3JI0KEHUE Ha Pa3oKEeHNEM Ha MHOKHUTEIH.
MHOKHUTEJIH.
24.| Metonpl  pelIeHUsT ypaBHEHUH Pemats ypaBHeHust BeIcmiux creneHeil. CrocoObl
BBICIIMX  CTEIEHEH: 3aMeHa peuieHuss YpaBHEHHUHM 3aMEHOW TEPEMEHHOH W
IIEPEMEHHON M pa3JIOKEHUE Ha Pa3oKEeHNEM Ha MHOKHUTEIH.
MHOKHUTEJIH.
25. | Bo3BpaTHbIE ypaBHEHHS. [IonATHE BO3BpAaTHOTO YypaBHEHUSA. AJTOPUTM
pelIeHHs BO3BPATHBIX YpaBHEHUI
26. | Bo3BpaTHbIE ypaBHEHHS. [IonaTHE BO3BpAaTHOTO ypaBHEHUSA. AJTOPUTM
pelIeHHs BO3BPATHBIX YpaBHEHUI
27.| YpaBHeHwUs, OJIHOPOJHBIE [lonsiTHE OAHOPOJHOTO YypaBHEHHUSA. AJITOPUTM
OTHOCHUTENIbHO BXOJSIINX B HHUX pelieHust OAHOPOIHBIX YPaBHEHUIN
IIEPEMEHHBIX.
28.| YpaBHeHus, OJHOPOJHBIE [loHsiTHE ODHOPOTHOTO ypaBHEHUS. AJTOPUTM
OTHOCHUTEJIBHO BXOIIMX B HHUX pelIeHNs OAHOPOIHBIX YPABHEHUN
IIEPEMEHHBIX
29.| CumMeTpUYeCcKrue ypaBHEHUS 3 U [ToHsITHE CUMMETPUYECKOTO YPABHEHHS. AJITOPUTM
4 creneHen. pelLIeHUs] CHMMETPUYECKUX YPaBHECHUN
30. | CumMeTpuyeckue ypaBHEHUs 3 U [TonsiTHE CUMMETPHUYECKOTO ypaBHEHUA. AJITOPUTM
4 creneHen. pelICHHs] CHMMETPUYECKUX YPABHEHUI
31.| Pemienue HepaBEHCTB € IOMOLIbIO Meron  unrtepBanos.  IIpumeHeHne — meTona
METOJI UHTEPBAJIOB WHTEPBAJIOB IIPU PEUICHUM HEPABEHCTBA.
32.| Pemienue HepaBEHCTB € IOMOLIbIO Meron  unrepBanos.  IIpumeHeHne — mertona
METOJI UHTEPBAJIOB. MHTEPBAJIOB IIPU PELICHUM HEPABEHCTBA.
33. | Pemenue cucreM HEpaBEeHCTB. [Tonsitue cuctemsl HepaBeHCTB. CHIOCOOBI peIIeHHs
CUCTEM HEPABEHCTB.
34.| Pemenue cucreM HEpaBEHCTB. [Tonsitue cucremsl HepaBeHCTB. CHIOCOOBI peIIeHHs
CHUCTEM HEPABEHCTB.
35.| Cucrembl ypaBHEHHUH C JBYMs [TonsTre CUCTEMBl YPaBHEHMM C  ABYMs
IIEPEMEHHBIMHU. nepeMeHHbIMH. ['paduyeckoe pelieHHe CUCTEMBI
YPaBHEHUH C IBYMs IEPEMEHHBIMHU.
36.| Cucrembl ypaBHEHHUH C JBYMs [TonsTe CUCTEMBl YPaBHEHMM C  ABYMs
IIEpEMEHHBIMU nepeMeHHbIMH. ['paduyeckoe pelieHue CUCTEMBI
YPaBHEHUH C IBYyMsI IEPEMEHHBIMHU.
37.| Metonpt peleHus CUCTEM [lonsaTHE  cucTeMbl  ypaBHEHUH €  JIByMs
YPaBHEHHUH. HnepeMeHHbIMHU. Pa3nuuyHble CrocoObl  perieHus
CUCTEM YPAaBHEHHUH C IBYMs IEPEMEHHBIMH.
38. | Metosl pelieHus CUCTEM [lonsTne  cuctembl  ypaBHEHUH €  JByMsA
YpaBHEHUM NepeMeHHbIMHU. Pa3nuuHble crmocoObl  perieHus
CUCTEM YPAaBHEHHUH C ABYMs IEPEMEHHBIMU
39.| Pemmenne 3ajau ¢ TMOMOUIBIO PemaTte TEkCTOBBIE 3aJayM C HCHOJB30BaHUEM




CUCTEM ypaBHECHMIA.

CUCTEM YpaBHEHUI

40.| Pemenne 3agay ¢ MOMOIIBIO Pemare TEkcTOBBIE 3aAaud C HUCIOJIB30BAaHUEM
CUCTEM ypaBHEHUI YPaBHEHUH WU CUCTEM YPaBHEHUM.
41.| YpaBHEHU ¢ TapaMeTPOM [lonatne ypaBHeHus ¢ mnapamerpoMm. Pemienue
YPaBHEHUH C IIapaMETPOM C IIOMOIIBIO CBEACHUS K
KBaJIPaTHOMY YPaBHEHHUIO
42.| YpaBHEHUS C TapaMeTpoM [lonatne ypaBHeHus ¢ mnapamerpoMm. Pemenune
yYpaBHEHHH C TApaMeTPOM IrpauUIecKH.
43. | HepaBeHcTBa C MapaMeTpoM [lonatne HepaBeHcTBa ¢ mapameTpoMm. Pemienue
IIPOCTENIINX HEPABEHCTB C ITapaMeTpoOM
44.| HepaBeHcTBa ¢ TapaMeTpoM [lonatne HepaBeHcTBa ¢ mapaMmerpoMm. Pemienune
IIPOCTENIINX HEPABEHCTB C ITapaMeTpoOM
45.| YpaBHEeHUS C TMapaMeTpoM U Pemrenne ypaBHeHuUH ¢ mapameTpoM U MOAYJIEM
MOJTyJIEM
46.| YpaBHEHHSI C TapamMeTpoM u Pemrenne ypaBHeHuU# ¢ mapameTpoM U MOAYJIEM
MOJTyJIEM
47.| YpaBHeHHsI C TMapaMeTpoM W Pemenue ypaBHeHU# ¢ MapaMeTpOM M MOJIYJIEM
MOJyJIEM
48.| YpaBHEHHST C TIapaMeTpoM W Pemrenne ypaBHeHu# ¢ mapameTpoM U MOAYJIEM
MOJTyJIEM
49.| HepaBeHcTBa C MapaMeTpoM W Pemrenne HepaBeHCTB C MapaMeTpOM M MOJYJIEM
MOJTyJIEM.
50.| HepaBencTBa ¢ mapameTpoM U Pemrenne HepaBeHCTB € MapaMeTpOM M MOJyJIEM
MOJTyJIEM
51.| HepaBencTBa € mnapameTpoM U Peniennie HepaBeHCTB € MapaMeTPOM U MOIYJIEM
MOZYJIEM
52.| HepaBeHcTBa € mapameTpoM U Peniennie HepaBEHCTB C MapaMeTPOM U MOZYJIEM
MOZYJIEM
53.| Cuctemsl ypaBHEHUI u Pemenue cucteM ypaBHEHHWH C MapaMeTpoM U
HEPABEHCTB C NMapaMETPOM. MOZYJIEM
54.| Cuctemsl YpaBHEHUI u Pemienue cucrteM ypaBHEHHMl C MmapameTpoM H
HEPABEHCTB C IapaMeTPOM MOZYyJIEM
55.| CucremMbl  TPUTOHOMETPUUYECKHX Pemars HECJIOKHbIE CUCTEMBI
YPaBHEHHUH. TPUTOHOMETPUUYECKUX YPABHEHUM.
56. | Metonpt peleHus [To3HaKOMUTBCSI C METOJAMH PEIICHUS CUCTEM
TPUTOHOMETPUYECKHUX TPUTOHOMETPUUYECKUX YPABHEHUM.
YPaBHEHUM.
57.| Metonpt peleHus Pematp cuctemMsl TPUrOHOMETPUYECKUX YPAaBHEHUN
TPUTOHOMETPUYECKHUX pa3IMYHBIMU METOAAMHU
YPaBHEHUM.
58. | Metonpl peleHus Pematp cuctemMbl TPUrOHOMETPUYECKUX YPaBHEHUN
TPUTOHOMETPUYECKHUX pa3IMYHBIMU METOAAMH
YpaBHEHUM.
59. | TpuroHomeTpHuyecKHe Pemats HECJIOKHbIE TPUTOHOMETPUUYECKUX
HEPABEHCTBA. HEPABEHCTB
60. | TpuroHomeTpuyeckue Pemats HECJIOKHbIE TPUTOHOMETPUUYECKUX
HEPABEHCTBA. HEPABEHCTB
61.| Metonpl peleHus [To3HakOMUTBCA C METOJAMU pELICHUS CUCTEM
TPUTOHOMETPUUECKUX TPUTOHOMETPUYECKUX YpaBHEHUI
HEPABEHCTB.
62.| Metopl peleHus Pemats TPUTOHOMETPUUYECKUE HEPaBEHCTBA
TPUTOHOMETPUUECKUX pa3IMYHBIMU METOAAMHU

HCPABCHCTB.




63. | MeTosl pewenus | 1 Pemats TPUTOHOMETPUYECKUE HEpaBEHCTBA
TPUTOHOMETPUUECKUX Pa3IU4YHBIMU METOJaMU
HEPABEHCTB.

64.| Metonasl pewenus | 1 Pemars TPUTOHOMETPUYECKUE HEPaBEHCTBA
TPUTOHOMETPUUECKUX Pa3IU4YHBIMU METOJaMU
HEPABEHCTB.

65. | Merompl pereHust cuctem | 1 Pematp HECIIOKHBIE CHUCTEMBI
TPUTOHOMETPUUECKHUX TPUTOHOMETPUUECKUX HEPABEHCTB
HEPAaBEHCTB.

66. | Meroabl perieHus cuctem | 1 Pemiatp HECJIOKHbIE CHUCTEMBI
TPUTOHOMETPUUECKHUX TPUTOHOMETPUUECKUX HEPABEHCTB
HEPAaBEHCTB.

67.| 3amuTra TBOpYeckux pabor U |1 BoinmonHuTe  3amiuTy  TBOpYECKMX paboT 1o
pedepaToB BBHIOPAHHON TEMAaTHUKE

68.| 3amuTa TBOpYeckux pabor U |1 BoimonHuTe  3amUTy  TBOpYECKMX paboT 1o
pedepaToB BBHIOPAHHOW TEMAaTHUKE

Tembl YPOKOB JMCTAHIIMOHHOTO 00yYeHHsI
B aToM y4eOHOM 1oty ypoKOB JUCTaHLIMIOHHOTO OOY4YEHHUS HE MPEyCMOTPEHO.

Y4edHo-MeToIMUYeCKOE 00ecieYeHHe U MATePUATILHO-TeXHHYecKoe odecneuyeHue yueOHOro npoiecca

1. [Hapeirna .. «PakynbTaTuBHBIA Kypc 1o Martematuke. Pemenuwe 3amad. 10 xi». Mocksa.
«IIpocsemenne» 1990 roa.

2. Basuiios B.B., menbaukoB N.U. «3agaun mo mareMaTuke. YpaBHEHUs U HepaBeHCTBa». CrnpaBoyHOE
nocobue. M3narensctBo «Hayka» 1988 ro.

3. Cxkanosu M.U. «IlonHbIit cOOpHUK pelieHni 3aaa4 it noctynaromux B BY3emy. MockBa. « AbsiHC —
B». 1999 ron.

4. «COOpHHUK 33734 AJIsl IPOBEACHHS MUCbMEHHOTO 3K3aMeHa 110 MaTeMaTHUKe 3a KypC CPEAHEH MIKOIIbD.
5. KonecnukoBa C.1. «Maremarnka. MIHTeHCHBHBIN Kypc moarotoBku k EI'D», Aiipuc Ilpecc. 2004
roJI.

6. OUIIN. EI'D. Marematuka. TumnoBble 5Kk3aMeHallMOHHble BapuaHThl. [lox penmakmuenrn A, JL
CeménoBa. Mockaa, "HamuronansHoe oopa3oBanue”, 2018.

7. C.H. Onexnuk, M.K. Iloranos, I[1.1. [Tacuuenko YpaBHeHus u HepaBeHCTBA. HecTanmapTHbIE METOIbI

pewenusi, 2003, JJPODA

8. I1.B. CemenoB YpaBuenus u HepaBencTBa, 2008, MIJTHMO

9. I1.®.CeprokoB, A.H.CmoiisikoB TpUTrOHOMETPUYECKHME YPABHEHHS M HEPABEHCTBA M METOJMKA HX
pemienusi, 2004, CraBponosb

Onucanue y4eOHO-MeTOAUYECKOI0 1 MAaTEPHAJIBLHO-TEXHHYECKOI0 o0ecneyeHust
00pa3oBaTeIbHOIO Mpolecca no npeamery «MaremaTuka

K Ttexnuyeckum cpernctBam oOy4deHHs, KOTOpble MOTYT 3((EeKTHUBHO UCHOIb30BAaTHCS HA YpOKax
MaTEeMaTHKH, OTHOCATCS KOMIIBIOTEp, HWHTEpPaKTUBHAsS JOCKa U Jp.

[TpuBeném npumepsl paboOT MpU UCTOTH30BAHUN KOMITBIOTEpA!

- MIOMCK JIOTIOJIHUTENbHON HHpopMaru B IHTepHeTE;

— co3JaHMe TEKCTa JOKJIaa;

— 00paboTKa NaHHBIX TPOBEICHHBIX MATEMaTHYECKUX HCCIIEIOBAHMUIA;

— CO3JIaHUE MYJIbTUMEIUIHBIX MPEe3eHTaINil (TEKCTOB ¢ pUCyHKamHu, ¢otorpadusiMu U T.1.), B TOM YHUCIIe
JUTS TIPEJICTABIIEHUS PE3YJIbTATOB MCCIIEI0OBATEIBCKON U TPOEKTHON JIEATEIBHOCTH.

[Ipy ucCnonp30BaHWM KOMIIBIOTEpA yYalllMecs NPUMEHSIOT TOJY4YeHHbIE Ha YpOKax HWH(OPMATHUKH
WHCTpYMEHTAJIbHBIE 3HAHUS (HalpUMep, YMEHUs padoTaTh ¢ TEKCTOBBIMU, TpaQHUUECKUMU pPelaKTOpamMH U
T.1.), TEM CaMbIM y HUX (OPMHUPYETCSI TOTOBHOCTh M MPHUBBIYKA K MPAKTUYECKOMY MPUMEHEHHIO HOBBIX
MH(OPMALIMOHHBIX TEXHOJIOTHH.



Texnuyeckue cpecTBa Ha YpOKaX MaTeMaTUKU ILIMPOKO MPUBJIEKAIOTCS TAKXKE MPU MOATOTOBKE MPOEKTOB

(xommbroTEp)
OneHo4yHbIe MaTepHAJIbI

Bo3MokHbIe KpUTEPHH OLICHOK.
Onenka «3a4é1» - yyamuiics:
YCBOMJI UIEU U METO/IbI JAHHOTO Kypca B TaKOM CTENEHH, YTO CIIPABUTCS CO CTAaHJAPTHBIMM 3a1laHUSIMU;
CaMOCTOSITEJILHO pelIaeT OT/eNbHbIE 3aaHusl YpOBHA «C»;
YCIIELIHO BBINOJIHUI TBOPUYECKYIO PabOTY;
popadoTa BCIO JINTEPATYPY M U3YYWJI TPH TJIABHI Kypca.
BhIMOIHUI BEpHO 3a1aHUs CAMOCTOSITENILHON HJIH TeCcTOBO#M paboTsl (50 — 100 %).
Ouenka «He3a4éT» - yqamuncs:

° YCBOWJI HJIEM U METOJbI IAHHOTO Kypca B TAKOW CTEIEHH, YTO CIIPABUTCS CO CTAHIAPTHBIMU 3aJaHUSIMU;
J Boinosinun BepHo Menblie 50% 3agaHuil caMOCTOSITENIHOM WM TECTOBOU PaOOTBHI.

Ecnmu 1npu BBINOJHEHWM 3alaHU  BBICTABIACTCS OLICHKA «HE3a4€éT», TO YYAIIMICA BBIMIOJIHAET
CaMOCTOSITEJIBHYIO WJTM TECTOBYIO pabOTy MTOBTOPHO
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