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HOACHUTEJIBHASA 3AIITMCKA
OcHoBHoOe npeaHa3HavYeHHe U cnienupuKka Kypca. HopmaTnBHbBIE JOKYMEHTbI

OcHoBHas 3amada OoOydeHHs MaTeMaTHKE B IIKOJE — OOECIEeYHTh MPOYHOE M CO3HATEIHHOE OBJIAJICHUE
YUaIIUMHUCS CHCTEMON MaTeMaTWYeCKUX 3HAHWA U YMEHHH, HEOOXOJUMBIX B TOBCEIHEBHOW KH3HU H
TPYJOBOH NEATEIHHOCTH KaXKJIOMY YJIEHY OOIIeCTBa, JOCTATOYHBIX JUISl U3YYCHUS] CMEXKHBIX TUCIUILINH
U TIPOJIOJKEHUST 00pa30BaHMUA.

Hapsiny ¢ pemieHueM OCHOBHOW 3aJlayd  M3yYEHHUsT MAaTE€MATHKW MpOrpaMMa 3JIEKTUBHOIO Kypca
nperycMaTpuBaeT (GpOpMHUpPOBAHUE Y YYAIIUXCS YCTOMYMBOTO HMHTEpeca K IPEAMETY, BBISBICHHE U
pa3BUTHE MX MaTEeMaTHYECKUX CIOCOOHOCTEH, OpHMEHTAlMI0 Ha MPO(EcCHH, CYIIECTBEHHBIM 00pa3oMm
CBSI3aHHbBIE C MATEMATUKOMH, MOATOTOBKY K O0YUYEHHIO B BY3€.

I'maBHOE Ha3HaueHHUE K3aMEHAIMOHHOW paboThl B ¢popme EI'D — monyueHne oObeKTUBHOW MHPOPMALIUU O
MOJMOTOBKE BBIMTYCKHUKOB MIKOJIBI MO MaTeéMaThKe, HEOOXOAWMOM MIJii UX WTOTOBOW aTTecTaluul
oTOOpa /Jisl MOCTYIJICHUS B BY3.

CtpykTypa 3K3aMeHaIlMOHHON paboThl TpeOyeT OT ydaliuxcs He TOJNbKO 3HAHUN Ha 0a30BOM YPOBHE, HO U
YMEHHI BBINOJIHATh 3aJaHHsS TOBBIIMIEHHOM M BBICOKOM CIOXHOCTHM. B pamkax ypoka He Bceraa
BO3MOXXHO PaccMOTPETh NOA00HBIE 3aJaHMsi, MOITOMY MpOorpaMMa 3JIEKTUBHOTO Kypca TMO3BOJISET
peLINTD 3Ty 3aJauy.

[IpenogaBaHue 3JIEKTUBHOTO Kypca CTPOUTCS Kak YriayOJIeHHOE H3Yy4YeHHE BOIPOCOB, MPEAYCMOTPEHHBIX
MporpaMMoil OCHOBHOTO Kypca. YTiyOjieHue peanusyercss Ha 0a3e oOydeHHss METojaM U MpueMam
pellieHrsT MaTeMaTUYeCKUX 3aJad, TPEOYIOUIMX MPUMEHEHUS BBICOKOW JIOTMUECKON M OmNepalliOHHON
KYJIbTYpbI, Pa3BUBAIOLIMX HAYYHO-TEOPETUUECKOE U AITOPUTMHUUECKOE MBIIIJICHUE yJyamuxcs. TemaThka
3a/1a4y HE BBIXOJUT 32 paMKH OCHOBHOI'O Kypca, HO YPOBEHb UX TPYIHOCTH — MOBBIIIEHHBIH, CYyIIECTBEHHO
npeBbIIIaoINi 00s3aTenbHbIi. Oco00e MECTO 3aHMMAIOT 3a/1a4uM, TPEOYIOLMEe NTPUMEHEHUS YIal[UMUCs
3HaHUH B HE3HAKOMOH (HECTaHJapTHON) CUTYaIUH.

Pabouas nporpamMa ydeOGHOro Kypca «PelieHne HecTaHAapTHBIX 3aj1a4 o MaremaTtuke» s 10
KJ1acca COCTaBJIEHA HA OCHOBE CIEAYIOLIUX JOKYMEHTOB:

e 3akoH Poccuiickoit @enepannu Ne 273-03 «O6 obpazoBanun B Poccuiickoit @enepanumy ot
29.12.2012;

e Jlpukaz MunucrepctBa obpasoBanusi Poccuiickoit ®eneparuu Nel897 ot 17.12.2010 roma «O6
YTBEPXKICHUHU (hefiepaibHOTO TOCYAapCTBEHHOTO CTaH1apTOB OCHOBHOT'O OOIIET0 U 00pa30BaHUI».

e npuka3z MuHuctepcTBa oOpasoBanus 1 Hayku Poccuiickoit @enepanuu Ne 1577 ot 31.12.2015 rozna
«O BHECEHUHU U3MEHEHUH B (eiepalibHbIN TOCYJapCTBEHHBIN 00pa30BaTeIbHbIA CTaHAAPT OCHOBHOIO
o0riero oOpa3oBaHusl, YTBEPKICHHBIN MTpHKka3oM MuHuCTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
Oenepannn ot 17 nexadps 2010 r. Ne1897» (3apeructpupoBad B Muntocre Poccun 02.02.2016 Ne
40937);

e (OOpa3oBatenbHas porpamma mKkossl ['apMoHus;

e VYyeOHBbIH TUIaH 1IKOJBI ["'apMoHMS;

e JlokanpHbIi aKT 0 paboyeit mporpaMMme nejarora mKkoJibl ['apMOHUS B COOTBETCTBUHU C TPEOOBAHUSIMU
dIoC O0O0.

O0mas xapakTepucTuKa yueOHOro Kypca
OTOT Kypc HpejlaraeT y4JaluMmcsi 3HaKOMCTBO C MaTEMaTUKON Kak ¢ OOIIEKYJIbTYpHOU LEHHOCTHIO,
BBIpa6OTKOI>'I IMIOHUMAaHus UMK TOro, 4TO MaTeéMaTHKa ABJIACTCA HHCTPYMCHTOM IMO3HAHHA OKPYXKAIOUICTO
MHpa 1 caMoro ceods.
OcHoBHBIE HEJIM Kypca:
e OkazaHWe WHIWBHIYAIbHOM, CHCTEMAaTHYECKOW TOMOIIY TPHU CHCTEMAaTH3aIlui, 0000IEHUH TEOPUH
Kypca anreOpsl U MOATOTOBKE K IK3aMEHAM;
° CO3I[aHI/IC YCJIOBI/II\/'I AJId Pa3sBUTUA TBOPUCCKOTO IMOTCHIOMAJIA TpPH PCHICHUU 3aJay MHOBBIIICHHON
CJI0KHOCTH.

OcHoBHBIE 321244 Kypca:



® DPa3BUTHE JIOTUYECKOTO U TBOPYECKOI'O MBIIUICHHUS;
® pa3BUTHUE YMEHHUS CAaMOCTOSTENILHO IPUOOPETaTh U MPUMEHSTh 3HAHUS;
® [IOBBIIICHUE MATEMAaTUYECKON KYJIBTYPhl YU4CHUKA.

Onucanne yueOHOro nmpeaMera, Kypca B yueOHOM IJIaHe

Lesb mporpaMMBI: CO3aHNE OPHEHTAIIMOHHON U MOTUBAITMOHHOW OCHOBBI YYaIlIMXCsl, HANIPABJICHHBIX Ha:
-OBJIaJICHHE KOHKPETHBIMU MaTEMAaTHYECKUMHU 3HAHUSIMH, HEOOXOIUMBIMH IS TPUMEHEHHS B TPAKTUYECKOM
JESITeIbHOCTH, ISl H3YYCHUST CMEKHBIX TUCIMILIHMH, JIJIS POJIOJDKEHUS 00pa30BaHUS;
-MHTEIJICKTYaJIbHOE PAa3BUTHE yJaIUXcs, POPMHUPOBAHUE KAUECTB MBIIUICHUS, XapaKTEPHBIX JJIs
MaTeMaTHYECKOW JeSITeTbHOCTH U HEOOXOJUMBIX JIJISl IIPOTYKTUBHOM KU3HH B OOIIECTBE;
-(popMupoBaHme MpeaCTaBICHHIA O MaTEMAaTHKE, KaK YaCTH OOIIEYeIOBEUECKON KyJIbTYphl, TOHUMAaHUS
3HAYMMOCTH MaTEeMaTHKH JIJIsl 0OIIECTBEHHOTO TIporpecca.

Kypcy oTBoauTCs 110 2 4acy B HEJIeI0 B TeUeHHUE Toj1a o0ydueHus — 68 Jacos.

B nmamHOM Kypce He mpeaycMaTpUBAIOTCS KOHTPOJbHBIE  paboTel. [lo Temam Kypca mpoBOAsATCS
CaMOCTOSITEIILHBIC HITM TECTOBBIC Pa0OTHI HA yCMOTPEHHE yuuTessl. PaOOThI OLIEHUBAIOTCS KaK 3aueT/He3aueT.

Copnep:xanue yueOHOro nmpeamera, Kypcea.
Pewienue 3aau ¢ uCnosib30BaHUEM CBOMCTB YMCEI U CUCTEM CUMCIIEHUS, JEIUMOCTH, JOJIEH U YacTel,
MPOLEHTOB, MOJIYJIEH uKcen. Pemenne 3a1a4y ¢ UCMoOJb30BaHUEM CBOMCTB CTENEHEN U KOPHEW, MHOTOWJICHOB,
npeoOpa3oBaHNii MHOTOUICHOB U APOOHO-pAIlMOHATIFHBIX BhIpaXKeHU. Perienre 3aqad ¢ MCOIb30BaHUEM
rpaaycHOM Mephl yria. Moy yucia v ero CBoMcTBa. PerneHue 3a1a4 Ha IBIXKEHUE U COBMECTHYIO padoTy,
CMECH U CIUIaBBI C TOMOIIBIO TIMHEHHBIX, KBAJAPATHBIX U IPOOHO-PAIIMOHANBHBIX YPAaBHEHUN U UX CUCTEM.
Pemenue 3aga4 ¢ mOMOILBIO YUCITOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOM NEPEMEHHOM, C
NPUMEHEHHEM U300pakKeHHsI YUCIOBBIX TPOMEXKYTKOB. Perienre 3a1ad ¢ MCMOIb30BaHUEM YHCIOBBIX
¢ynkumit u ux rpadpukoB. Vcnonp3oBaHne CBONCTB U TPa(UKOB JTMHEHHBIX U KBaAPATHUHBIX (DYHKITHIA,

00paTHOM MPONOPIUOHATLHOCTH M GyHKImHE Y = X . ['paduueckoe pemenne ypaBHEHHI U HEPABEHCTB.

Hcnonp3oBanue onepanuii HaJl MHOKECTBAMU M BbICKAa3bIBaHUSMMU. VICII0JIb30BaHUE HEPABEHCTB U CUCTEM
HEPABEHCTB C OJIHOM MepeMEHHOMN, YUCIOBBIX IPOMEKYTKOB, UX 00beIuHEeHHH U nepeceueHuil. [Ipumenenue
IIPY PELICHUH 33/1a4 CBOMCTB apu(hMETHUECKONH U TeOMETPUYECKOM MPOrpecCHH, CyMMHUPOBAHUS
OECKOHEYHOU CXOIIeics FeOMETPUUECKON IIPOrPECCHH.

MHoxecTBa (YUCIOBbIE, TEOMETPUUECKUX (PUTYyp). XapaKTepUCTHUECKOE CBOWCTBO, SJIEMEHT MHOXKECTBA,
ycToe, KOHEUHOe, OeCKOHeuHOe MHOKeCcTBO. CriocoOb! 3amanust MHOkecTB [loagMHokecTBO. OTHOIIIECHUS
IIPUHAJUIEKHOCTH, BKIIIOUEHUS, paBeHcTBa. Onepanuu Ha MHOKecTBaMu. Kpyru Oinepa. Koneunsie n
OeCKOHEYHbIE, CUETHBIE U HECUETHBIE MHOXKECTBA.

HcTuHHBIE U JI0’KHBIE BBICKA3bIBAaHUSI, OTIEpALUY HAJl BBICKA3bIBAHUAMU. Aneebpa vickazvigarnuii. CBA3b
BBICKAa3bIBaHUI C MHOXKeCTBaMHU. KBaHTOPBI CyII€eCTBOBAaHUS U BCEOOIIHOCTH.

3aKkoHbI JIOTUKU. OcHOoBHblEe l02utecKkue npasuia. Pelenne JOrnueckrx 3a1ad ¢ UCIoIb30BaHUEM KPYToOB
Dlinepa, 0OCHOBHbLIX 102UHECKUX NPAGUL.

Ymo3zaximouenus. OO0CHOBaHMS U I0KA3aTENIbCTBO B MaTeMaTHke. TeopeMbl. Buasl MaremaTnyeckux
YTBEPXKICHHUN. Buowi doxazamenvcms. Mamemamuyeckas uHOYKyusi. Ymeepocoenus: oopamuoe OaHHOMY,
NPOMUBONOJIONCHOE, 0OPAMHOE NPOMUBONON0HCHOMY OanHoMY. IIpu3HaK U CBOMCTBO, HEOOXOUMBIE U
JIOCTaTOYHBIE YCIIOBUSI.

Ocnosnas meopema apugpmemuxu. Ocmamxu u cpagnenus. Aneopumm Eexnuoa. Kumatickas meopema 06
ocmamkax. Manas meopema Pepma. (-uunvle cucmemvl cuucienus. Pynkyusa Junepa, Yucio u cymma
oenumereli HAMypaIbLHO20 YUCIA.

Hynu ¢pyHkium, npomMexyTki 3HaKOIIOCTOSTHCTBA, MOHOTOHHOCTh. HanOouibliiee 1 HauMeHbllIee 3HaYeHHEe
¢ynkuuu. [lepuoanyeckre GyHKIMM U HAMMEHBIIUH iepuoa. YeTHble U HeueTHble QYHKIMH. DyHKyUU

«OpobHas yacmoe yuciay Y = {X} u «yenas yacmo yuciay Y = [X]

OO6paTHble TpUroHOMETpHUYeCKUe QYHKINH, UX TJIaBHbIE 3HAYEHUsI, CBOICTBA U rpaduKu.
Tpuronomerpruueckue ypaBHeHUs. OTHOPOAHBIE TPUTOHOMETPUUECKHE YpaBHEHHUs. Pemenue npocredmmx



TPUTOHOMETPUYECKUX HepaBeHCTB. [IpocTeliime cucTeMbl TPUTOHOMETPUYECKUX ypaBHEHUH. ClloKHbBIE
CUCTEMbI TPUTOHOMETPUYECKUX YPaBHEHUH.

MeTto uHTEpBAOB [Tl penieHust HepaBeHCTB. [IpeoOpazoBanmst rpagikoB PYHKIIHIA: CIBUT, YMHOXKEHHUE HA
YHCII0, OTPaXXEHHE OTHOCUTEIHHO KOOPAMHATHBIX ocei. ['padmueckiie MeTObI pelieHus ypaBHEeHUN 1
HepaBeHCTB. PellieHre ypaBHEHUN U HEPABEHCTB, COAECPKAIINX TEPEMEHHYIO M0 3HAKOM MOJTYJIS.
YpaBHEHUSI, CHCTEMBI YPaBHEHUH C TapaMeTPOM.

@opmyna bunoma Hetomona. Pewenue ypasHenuil cmenenu eviule 2 cneyuaivbHulx 6udos. Teopema Buema,
meopema be3y. Ilpusooumvie u Henpusooumvie mHo2ounensl. OCHOBHASA meopema anceopbi.
Cummempuueckue mHozouneHsl. [lenouucnennsie u yenr03HauHble MHO2OUNEHbL.

Ilnanupyemble pe3ysibTaThl H3yUeHHsI Y4eOHOI0 mpeaMeTa, Kypca
(IMYHOCTHBIE, MeTaNpeIMeTHbIE U MPeIMETHBIE Pe3YJILTAThI 0CBOCHHS Y4eOHOT0 NpeaIMeTa, Kypca)
OOyyeHne MaTeMaTHKE B CTapIIeil MIKOJIE HAIIPABIEHO HA JOCTHKECHHE CJIeAYIOIMX LeJieii:
1. B nanpagnenuu 1uuHOCMHO20 PA3eumu:
* pa3BHUTHE JOTMYECKOT0 U KPUTUYECKOTO MBIIIIEHUS, KyIbTYphl PEUd, CIOCOOHOCTH K YMCTBEHHOMY
IKCIIEPUMEHTY;
* popMupoBaHuE y yyalIuXcs HHTEIUICKTYalbHOW YECTHOCTH U 0OBEKTUBHOCTH, CIIOCOOHOCTH K
IIPEOIOJICHUIO MBICITUTEIBHBIX CTEPEOTUIIOB, BRITEKAIOUINX M3 OOBIICHHOTO OIIBITA;
* BOCIIMTAHUE KaueCTB JUUYHOCTH, 00€CIEUNBAIOIINX COLMATIBHYI MOOMIBHOCTD, CIIOCOOHOCTh TPUHUMATh
CaMOCTOSITENIbHBIC PEIICHUS;
* opMupoOBaHUE KAUECTB MBIIIICHHS, HEOOXOIUMBIX JJIs aAaNTallid B COBPEMEHHOM MH(OPMALIMOHHOM
00I1IECTBE;
*pa3BUTHE UHTEpECa K MATEMAaTHUYECKOMY TBOPUECTBY U MAaTEMAaTHUECKUX CIIOCOOHOCTEH.
2. B memanpeomemnom HanpaeieHuu
* (hopMupoBaHME MPEACTABICHUI O MAaTEMAaTHKE KaK YaCTH OOIIEUEIOBEYEeCKOM KYIbTYphI, O 3HAYMMOCTH
MaTeMaTHKHU B Pa3BUTHH IUBUWIIN3ALUU U COBPEMEHHOT0 OOIIECTBA;
* pa3BUTHE MPEJCTABICHUI O MaTEMaTHKE KaK ()opMe OTIMCAHUS U METOE MO3HAHUS ACHCTBUTEIHLHOCTH,
CO3JIaHH€ YCIOBUH AJIsl MPUOOPETEHHS IEPBOHAYAIIBHOTO ONBITa MATEMAaTHUYECKOT0 MOJICIIUPOBAHUS;
* hopMHupOBaHUE OOINUX CIOCOOOB MHTEIUICKTYaIbHOMN ACSITEIPHOCTH, XapaKTEPHBIX JJII MATEMAaTUKH U
SIBJISTIOIIMXCSI OCHOBOM MO3HABATENBHOM KYJIBTYphl, 3HAUUMOMN JJIs1 pa3IMUHBIX chep yenoBeueckon
NeSITETTHHOCTH.
3. B npeomemnom nanpaénenuu:
Breimyckauk Hayuutesi B 10-M kimaccax: IUIsl MCIIONB30BaHUSI B TOBCEIHEBHOW JKU3HU W 00ECTICUCHHS
BO3MOXHOCTH YCIIEIITHOTO MPOJODKEHUST 00pa30BaHMs M0 CIEIUATIBHOCTSIM, HE CBA3aHHBIM C TPUKJIIaHBIM
UCTIOJIF30BaHUEM MaTEeMATHKH.
dnemenmol meopuu MHOMCECINE U MAMEMAMUUECKOU JI0ZUKU
e OnepupoBaTb Ha 6a30BOM ypOBHE MOHATHIMU: KOHEUHOE MHOXKECTBO, SJIEMEHT MHOXECTBA,
MIOJIMHOXECTBO, [lepeceueHue U 00beTUHEHNE MHOXKECTB, YMCIOBbIE MHOKECTBA HAa KOOPIMHATHOM
MpSMOM, OTPE30K, HUHTEPBAJI,
e omepupoBaTh Ha 6A30BOM YPOBHE IMOHATHSIMU: YTBEPKACHUE, OTPUIIAHUE YTBEPKICHUS, HCTUHHBIE U
JIOXKHBIE YTBEpPXKICHUS, IPUUNHA, CIIEJCTBUE, YACTHBIN Cilyyail 001Iero yTBepk/IeH!s, KOHTPIPUMED;
® HaXOJUTh NepecedyeHre U 00beTMHEHNE ABYX MHOXKECTB, IPEACTABICHHBIX IpagUuecky Ha YUCIOBON

MPSAMOI;

® CTPOUTH Ha YMCJIOBOM MPSAMOIl MOJMHOXKECTBO YMCIOBOTO MHOKECTBA, 3aJJAaHHOE MPOCTEHIIINMHU
YCIIOBUSIMU;

® PpacCliO3HaBaTh JIOKHBIC YTBCPIKACHUA, OIJ_II/I6KI/I B paCCyXKJACHUAX, B TOM YHUCJIC C UCITIOJIB30BaAHUEM
KOHTPIPUMEPOB.

B nosceounesnoii socuznu u npu uzyyeHuu Opyeux npeomemos:

®  HCIIOJB30BAaTh YHCIOBbIE MHOKECTBA HA KOOPAMHATHOM MPSIMOM ISl OMCAHUSI PEAVIBHBIX IPOLECCOB U
SIBJICHUM;

® [IPOBOJUTH JIOTHYECKHUE PACCYKICHUS B CUTYalUsIX TTOBCETHEBHOM KU3HU



Yucna u GbIPAIICCHUA

OnepupoBath Ha 6a30BOM YpOBHE MOHATUSMU: IEJIO€ YUCIIO, IETUMOCTh YHCeN, OOBIKHOBEHHAs JpO0b,
JeCATUYHAsL P00k, pAIlMOHATILHOE YUCIIO, MPHOIMKEHHOE 3HAYCHNE YNCIIA, YaCTh, A0JISI, OTHOIICHHE,
MIPOLIEHT, MOBBIIIEHNE U MTOHMKEHHE Ha 33JJaHHOE YHCIIO0 IPOLEHTOB, MacIITal;

oTrepupoBaTh Ha 0230BOM YPOBHE MOHITHUSIMH: TPUTOHOMETPHYECKast OKPY>KHOCTb, TpaJyCcHas Mepa yria,
BEJIMYMHA yTJIa, 33JaHHOTO TOYKOW HAa TPUTOHOMETPUUECKON OKPYKHOCTH, CUHYC, KOCUHYC, TAHT€HC U
KOTaHI'€HC YTIJI0B, UMEIOLIUX MPOU3BOJIbHYIO BEJINUUHY;

BBITIONHSATH apu(MeTHYeCKUe IeHCTBUS C HeBIMU U PAllMOHAIBHBIMU YHCIAMH;

BBITIOJTHATH HECIIOKHBIE TPE0OPa30BaHUsI YUCIOBBIX BBIPAXKEHH, COIEPIKALUX CTENIEHH YUCE, JTH00
KOPHH U3 YHUCEIl;

CpaBHUBATh PallMOHAIBHBIE YHCIIA MEXKTY COOOi;

OLICHHMBATh U CPAaBHUBAThH C PALIMOHAIIBHBIMY YMCIIAMU 3HAYEHUS LIEJIbIX CTENEHEN YKCell, KOpHEN
HaTypaJIbHOM CTENIEHU U3 YUCEI,

M300pakaTh TOYKAMU HA YUCIIOBOM MPSMOIL 11eTIble U palliOHAIbHBIC YHCIIA,;

n300paxkaTh TOUKAMU HA YUCIIOBOM MPSAMOM LieJIble CTENEHN YKCell, KOPHU HaTypaJbHOM CTENEHU U3
YHCelT;

BBITIOJTHSATH HECIIOKHBIE MPEOOPA30BaHUS LIETBIX U IPOOHO-PAIHOHANBHBIX OYKBEHHBIX BBIPAKECHUIA;
BBIPAXKaTh B IPOCTEHUIINX CIy4asX U3 paBEHCTBA OJHY IEPEMEHHYIO Yepe3 APYTHUE;

BBIYUCIIATH B MPOCTHIX CIyYasiX 3HAUCHUS YUCTIOBBIX U OYKBEHHBIX BBIPAKEHUHN, OCYILIECTBIISIS
HE00XOMMBIE TIOJICTAHOBKH M TIpeoOpa30BaHus;

n300pakaTh CXeMaTHYECKH YTroJl, BEIMYMHA KOTOPOTO BEIPAXKEHA B TPalycax;

OLICHMBATh 3HAKH CHHYCA, KOCUHYCA, TAHT'€HCA, KOTAHT€HCA KOHKPETHBIX YIJIOB.

B nogceonesHotl sHcuznu u npu uzydeHuu Opy2ux y4eOHbix npeomemos.

BBINOJIHATH BBIYMCIIEHUS MIPH PEIICHUH 33]1a4 MPAKTUYECKOr0 XapaKkTepa;

BBITIOJTHSTH TIPAKTHYECKHE PACUETHI C HCTIOIb30BAaHUEM ITPU HEOOXOIMMOCTH CIIPABOYHBIX MAaTEPUATIOB U
BBIUMCIIUTEIIBHBIX YCTPOUCTB;

COOTHOCHUTH PeabHbIe BETMYHUHBI, XapaKTEPUCTHUKU O0BHEKTOB OKPYKAIOIIETO MHPa C X KOHKPETHBIMU
YHCJIOBBIMH 3HAUCHUSIMU,

WCIIOJIH30BaTh METOAbI OKPYTJICHUS, TPUOIMIKEHUS U IPUKUJIKH TIPU PEIICHUH MPAKTHYECKUX 3a7a9
MMOBCEIHEBHOM KU3HU

Ypaeuenu}l U Hepasencmea

Pemars nuHeliHble ypaBHEHUS 1 HEPABEHCTBA, KBAIPATHBIE YPABHEHUS,
MIPUBOJIUTH HECKOJIBKO MPUMEPOB KOPHEH MPOCTEHIIIET0 TPUTOHOMETPHUYECKOTO ypaBHEHUS BUAA: Sin X =
a, CosX=a, tgx=a, ctg x = a, rae a — TabMMYHOE 3HAYCHHE COOTBETCTBYIOIICH TPUTOHOMETPHUIECKON

GyHKIUH.

B noeceonesnotl sHcuznu u npu uzydyeHuu Opyux npeomemos:

® COCTaBJIATH U PELIATh YPABHEHUS U CUCTEMBI YPAaBHEHU IIPU PEILICHUH HECIIOKHBIX IIPAKTUYECKUX
3a1a4

Texcmoevie 3a0auu

Pemrate HecnoKHBIE TEKCTOBBIE 3314 PAa3HBIX TUIIOB;

aHAJIM3UPOBATh YCIOBUE 33aJ]a4M, TPU HEOOXOIMMOCTH CTPOUTH JJISl €€ PEICHHs] MaTeMaTHYECKYIO
MOJIECIIb;

MOHUMATh U UCIIOJIb30BaTh JUIS PEIICHHS 33]Jaui HH(POPMAIIUIO, IPEICTABICHHYIO B BII€ TEKCTOBOW U
CHUMBOJIbHOI 3aMKCH, CXeM, TabJIuL, TuarpaMm, rpa)ukoB, pUCYHKOB;

JENCTBOBATH I10 AITOPUTMY, COJIEpPKAILEMYCS B YCIIOBUN 3a/1a4U;

HCIIOJIB30BATh JJOTUYECKHUE PACCYKICHNUS IIPU PEIICHUH 3a1a4H;



e paboTaTh C M3OBITOYHBIMH YCIIOBHSIMH, BbIOMpas U3 Bcel nHMOpMaIuu, JaHHBIC, HEOOXOAMMBIC TSI
pelIeHUs 3a/1a4H;

® OCYIIECTBIIATH HECIOXKHBIN TIepeOop BO3MOKHBIX PEIICHUH, BRIOUpAst U3 HUX ONTHMAIILHOE TI0
KpUTEpUsIM, C(HOpPMYIHPOBAHHBIM B YCIIOBHH;

® aHaJIM3UPOBATH U UHTEPIPETUPOBATH MOJIYUEHHBIEC PEIICHUSI B KOHTEKCTE YCIOBUSA 3a/1a4uM, BEHIOUpATh
pelIeHus, He MPOTHBOPEYAINe KOHTEKCTY,

e pemarh 33Ja4d HAa PacYeT CTOUMOCTH MOKYIIOK, YCIIYT, TOE3/10K H T.I1.;

® pemiaTh HECIIOXKHBIE 337a9H, CBSI3aHHBIC C JOJICBBIM YIaCTHEM BO BIAJCHUH (PUPMOM, TPEAMIPHUITHEM,
HEJBU)KHUMOCTBIO;

® pemiarth 33Ja4M Ha IPOCThIEC MPOLEHTHI (CUCTEMbI CKHI0K, KOMUCCHH) U Ha BHIYMCIICHUE CIIOKHBIX
MIPOLIEHTOB B PA3JIMYHBIX CXEMaxX BKJIAJ0B, KPEAUTOB U UIIOTEK;

e pemiath NpakTHUYECKHUE 3a[1auM, TPEOYIOIINE NCIOIb30BAHNS OTPUIIATENIbHBIX YHCET: Ha OMpEeeIeHHe
TEeMIIepaTypbl, Ha ONPEEIICHUE MOJ0KEHHS Ha BPEMEHHOM OCH (/10 HaIIeH 3pbl U MOCTE), Ha TBUKEHUE
JIEHEHBIX CPEACTB (MPUX0]/pacXol), Ha ONPEACIICHUE TITyOUHBI/BBICOTHI | T.11.;

® ICIIOJIb30BATh MOHATHE MaciITada Ajsl HaX0KJICHUs PAacCTOSHUIM U JUIMH Ha KapTax, IIaHaX MECTHOCTH,
TJTaHAaX TIOMEIICHHH, BRIKPOUWKAX, TPU paboTe Ha KOMITBIOTEPE U T.II.

B nosceounesnoii sicuznu u npu uzyyeHuu opyeux npeomemos:
® pelaTh HECTOXKHBIE TPAKTUUYECKHE 3a/1a4, BOSHUKAIOIINE B CUTYallUAX TTOBCETHEBHOM KU3HU

Buinyckuux  noayuum  6o3mooicnocmos  Hayyumscs 6 10-11-m xnaccax: ona pazeumus mwiuiieHus,
UCNONIL308AHUSL 8 NOBCEOHEBHOU MHCUSHU U 0bOecnedeHus: B03MONCHOCMU YCHEeWHO20 HNPOOOIHCEHUs
00pazosanuss N0 CNEYUATbHOCIAM, He C8A3AHHbIM C NPUKIAOHBIM UCHOIb308AHUEM MAMEMAMUKU.
Dnemenmuvl meopuu MHOMCECINE U MAMEMAMUYECKOU J102UKU
—  Onepuposamv NOHAMUAMU. KOHEUHOE MHOMCECMBO, dJIeMEHN MHONCECMEA, NOOMHONCECMEBO,
nepeceueHue U 00beOUHeHUe MHONCECME, YUCTOBbLEe MHONCECMBA HA KOOPOUHAMHOL NPAMOU, OMPE30K,
UHmMep8a, NOIYUHMEPBAI, NPOMENCYMOK C 8bIKOJIOMOU MOYKOU, 2paghuueckoe npedcmasieHue
MHOHCECM8 HA KOOPOUHAMHOU NIIOCKOCMU;
—  onepupos8amsv NOHAMUAMU: YMEEPAHCOEHUE, OMPUYAHUE YMBEPHCOEHUS, UCTIUHHBLE U JIOHCHbIE
VMBEpHCOeHUsl, NPUYUHA, CIe0Cmeue, YaCMHbIL CIYy4all 00we20 yYmeepiucoeHus, Konmpnpumep,
—  nposepsamb NPUHAOLEHCHOCHb DJIEMEHMA MHOHCECTBY;
—  Haxooumv nepeceyenue u 00beOUHeHUe MHONCECME, 8 MOM YUCIe NPeOCMABNIeHHbIX epaguyecKu Ha
YUCTI0BOLL NPAMOU U HA KOOPOUHAMHOU NIIOCKOCU,
—  Npo80OUMb 0OKA3AMENbHBLE PACCYHCOCHUS 0151 000CHOBAHUSA UCIMUHHOCIU YMBEPIHCOEHULI.

B nogceonesnotl scuznu u npu uzyueHuu Opyux npeomemos:
—  UCNOTIb308AMb YUCTOBbIE MHONCECMBA HA KOOPOUHAMHOLU NPAMOU U HA KOOPOUHAMHOU NAOCKOCU 0I5
ONUCAHUSL PEATIbHBIX NPOYECCO8 U SGNEHULL;

—  NpoBOOUMb 0OKA3AMENbHBLE PACCYHCOCHUSL 8 CUMYAYUAX NOBCEOHEBHOU JHCUSHU, NPU PeleHUlU 3a0ay U3
opyeux npeomemos

Yucna u evipasrcenus

— (8060010 Onepuposamv NOHAMUAMU.: Yel0e YUCTO, 0eTUMOCb Yucell, 00bIKHO8EeHHAs OPOOb,
oecamuynas 0podb, PAYUOHAILHOE YUCTIO, NPUOTUNCEHHOE 3HAUEHUEe YUCAA, YACMb, 001, OMHOUleHUE,
npoyeHm, nosviulenue U NOHUMCeHUe Ha 3A0AHHOe YUCILO NPOYEHMO8, Macuumao,

—  NpUBOOUMb NPUMepbL YUuces ¢ 3a0AHHbIMU CBOUCMBAMU OeUMOCTU,

—  onepuposamv NOHAMUAMU. MPULOHOMEMPUUECKASI OKPYHCHOCb, PAOUAHHAA U 2PA0yCHAs Mepa yeaa,
8eUYUHA Y2d, 3A0AHHO20 MOYKOU HA MPULOHOMEMPULECKOU OKPYHCHOCMU, CUHYC, KOCUHYC, MAH2EHC U
KOMAH2EHC Y208, UMEIOUUX NPOUZBOTbHYIO BETUYUHY, YUCTO T,

—  GLINONHAMb apudmemuyecKue Oelicmsus, coiemas YCmHule U NUCbMeHHble Npuembl, NPUMEHSISL NPU
HeoOX00UMOCMU GbIYUCIUMENbHbLE YCIMPOUCMBA;

—  NOb308aMbCA OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX pacyemax,

—  NpOoBOOUMb NO U3BECTNHBIM POPMYIAM U NPABULAM NPeoOPaA306anUs OYKEEHHbIX 8bIPANCEHUL,
BKIIOUAIOWUX CMENeHU, KOPHU U MPUSOHOMempudecKue QyHKyuu,



—  Haxooumbv 3HAYeHUsl YUCTOBbIX U OVKBEHHBIX 8bIPANCEHUL, OCYUWeCmEIsAsa He0OX00UMble NOOCMAHOBKU U
npeobpazosanus,

—  uz00paxdcamv cxeMamuyecKu y2oJ, eIUUUHA KOMOopOo2o 8blpANCEHA 8 2padycax Ui paouanax,

—  UCNONb306aMb NPU peuleHuy 3a0ay mabaudHble 3Ha4eHUs MPUSOHOMEMPUYECKUX QYHKYULL Yell08;

—  bINOIHAMb NEPeBOO0 BENUUUHBL Y2ld U3 PAOUAHHOU MePbl 8 2PAOYCHYIO U 0OPAMHO.

B noeceonegnotl scuznu u npu uzydeHuu Opy2ux y4eOHbvlx npeomemos.

—  bINOIHAMb OEUCMBUS C YUCTOBLIMU OAHHBIMU NPU PEeUleHUU 3a0ay NPAKMUYEcK020 Xapakmepa u 3a0ay
U3 paznuyHuIX 0oaacmett 3HAHUU, UCNOIb3YSL NPU HEOOXOOUMOCMU CNPABOYHbIE MAMEPUATbL U
sbluUCIUMENbHBIE YCIMPOUCEA;

—  OyYeHusamv, CPAGHUBAMb U UCNONb308AMb NPU PEUEHUU NPAKMUYECKUX 3A0ay YUCL08ble 3SHAUEHUS
PeanbHbIX 8ENUYUH, KOHKPEMHble YUCTI08ble XAPAKMEPUCTNUKU 0OBEKMO8 OKPYHCAIOUE20 MUpa

Ypaenuenusn u nepagencmea

—  Pewamv payuonanvuvie ypasHeHus u HepaeeHCcmad, npocmenuiue uppayuoHaibHole u
MpU2OHOMempuiecKue ypasHeHus, HepaseHcmea U Ux CUCHeMbl;

—  UCNONb306aMb MEmMOoObl peuleHUs YPAGHEeHULL: npugedeHue K Udy «npou3gedeHue pagHo Hym0» Uil
«YACMHOe PABHO HYTI0», 3AMEHA NePEMEHHbIX,

—  UCNONb3068aMb MEmMoO UHMEPBAIO8 Ol peUleHUs] HEPABEHCNE,

—  UCNONb308amMb epaghuneckull Memoo st NPUOIUNHCEHHO20 peuleHUsl YPAGHEHUU U HEPABEHCME,

—  uz0Opadxdcamv Ha MPUSOHOMEMPULECKOU OKPYHCHOCTIU MHONCECMBO PeUleHULl NPOCmeuuux
MPULOHOMEMPULECKUX YPABHEHUL U HEPABEHCNE,

- 6blNOJIHANb 0m60p KOpH@IZ ypagHeHuﬁ uiu pemeHmZ HepaeeHcme 6 coomeemcecmeuu ¢ O0ONONHUMENbHLIMU
ycaosusimu u oepanudeHusiMuU.

B nosceonesnoil scuznu u npu uzyuenuu Opyeux y4eoHvlx npeomemos:

—  coCmasnAmy U pewams YpagHe s, CUCeMbl YPAGHEHUl U HEPABEHCMBA NPU peuleHUl 3a0ay Opyaux
VUEeOHbIX NPeOMemos,

—  UCNONIb3068AMb YPABHEHUSL U HEPABEHCMBA OJisl NOCMPOEHUSL U UCCIe008AHUSL NPOCTNEUUUX
Mamemamuyeckux mooenell peaibHblX CUMYayuti Uiy NPUKIAOHbIX 3a0a;

—  yMemb UHMEPNPEMupo8ams NOJIYUEeHHbII NPU PeUleHUU YPAGHEHUS, HEPABEHCMBA UU CUCTIEMbl
pe3yivmam, OYeHUBams €20 nPpasoonooodUe 8 KOHMeKcme 3a40AHHOU PealbHOU CUMY YUl UIU
NPUKIAOHOU 3a0ayu

Texcmoguvie 3a0auu

—  Pewamb 3a0auu pasuvix munos, 6 mom ducie 3a0adu no8bIUEHHOU MpyOHOCU,

—  8LIOUPAMb ONMUMATLHBIL MEMOO PeUeHUs 3a0adu, paccMampusas pasiuyHvle Memoobl,

—  cmpoums MoOeb peuleHus 3a0adu, NPosooUums 00KA3AMeNbHble PACCYHCOCHU,

—  pewiams 3a0ayu, mpedyouue nepedopa 6apuaHmos, NPosepKu yCio6ull, 8bl00pa ONMUMATLHO2O
pe3yremama;

— aHalusuposambsv U uHmepnpemuposams pe3ylbmamsl 6 KOHmMeKcme yCciloeus 3a0a1¢u, 6b16upamb peuteru,
He npomuesopedauiue KOHmexKkcmy,

—  nepegooums npu peweHulu 3a0a4u UHGOpMayuro uz 00OHoU Gopmul 8 Opy2yio, UCNOAb3YS NPU
HeobX00uMocmu cxemsl, madIUYsl, 2papuru, Ouazpammol;

B noeceonesnoii srcuznu u npu uzyuenuu Opyaux npeomemos:
—  pewiamsv npakmuyecKkue 3a0ayu u 3a0ayu u3 opy2ux npeomemos

TemaTnueckui mJiaH

KonuyectBo yacos
Ne Conepxanue yueOHOro MaTepuasa

1 Moy JEMCTBUTEIBHOTO YUCIIA. 12




TpuroHnomeTpruyeckue HepaBEeHCTBA.

2 OcHOBBI aJIreOpbl MHOTOYJICHOB. 8

3 Pammonaneubie  anreOpamueckue — ypaBHeHuss  u | 20
HEPaBEHCTBA

4 AnreOpandecKue 3a/1a4 ¢ mapaMeTpamMu 14

5 Cucremsl TPUTOHOMETPUYECKUX ypaBHeHHH. | 12




IToypouHbIlil IJIaH

No Tema paszoena, Kon-eo
ypoxa ypoxa wacos OcHOBHBIE NOHATHS

1. | Moaynb neHCTBUTENBHOIO YHCIa 1 Omnpenenenue MOZYJIS qrcna u ero
U €ro reOMETPHUYECKUI CMBICI. reOMETPHUECKasi HHTEPIIPETAIIHSL.

2. | Pemienue ypaBHEHUI | f(x) | = 1 Omnpenenenre Moayiis yncia. PemeHne HecmoKHbIe
g(x), f(| x | )= g(x). YPABHEHHSI C MOJTYJIEM.

3. | Pemenue YpaBHEHUS 1 Omnpenenenue MOy yncia. Perenue HecaoKHbIe
| ) | =] g(x) | YPABHEHHSI C MOJTYJIEM.

4. | Pemenue YpaBHEHUH, 1 Omnpenenenne Moayis uucia. Pelenue ypaBHeHUI
COJIep KaIInX HECKOJIBKO C HECKOJIbKUMH MOJYJISIMH.
MOJTYJIEH.

5. | Pemienue HepaBeHCTB | f(x) | < 1 Omnpenenenve Moayns uucia. PemieHne HecnoxHbIe
g(x), | f(x) | >g(x), f( | X | )> g(x), HEPaBEHCTBA C MOIYJIEM.
f(|x ) < g(x).

6. | Pemmenune HepaBeHCTB | f(x) [ > 1 Omnpenenenne MOIysIsl Yucia. PemeHre HecnoXHbIe
lg) |, |f)| =g . HEPABEHCTBA C MOJYJIEM

7. | Pemenue HEPABEHCTB, 1 Omnpenenenue MOJYJIS qyuca. Pemenue
COJIepIKALINX HECKOJIBKO HEPaBEHCTBA C HECKOIBKMUMH MOJTYJISIMH.
MOJTyJIEH.

8. | Pemenue HEPaBEHCTB, 1 Omnpenenenue MOIYJIst YHUCIa. Pemenue
COJIep KaLINX HECKOJIBKO HEPaBEHCTBA C HECKOJIBKMUMH MOJTYJISIMH.
MOJTYJIEH.

9. | Hocrpoenue rpadukoB QyHKIUI 1 Onpenenenne moayns uucna. I'padpuku pyHKuui ¢
y=|fx) | my=f(|x]). OJTHUM MOJIYJIEM H C HECKOJIBKHMHU MOYJISIMUA

10.| IToctpoenue rpapuka QGyHKIHH 1 Onpenenenne Mmoayns uucna. I'padpuku pyHKuui ¢
y=|fx) | my=f([x]). OJTHUM MOJIYJIEM H C HECKOJIBKHMHU MOTYJISIMH

11.| Iloctpoenue rpaduka ¢GyHKIUH, 1 Omnpenenenue Moayis uncia. ['paduku QyHKIUN C
COJIep KaLINX HECKOJIBKO OJIHUM MOJIYJIEM U C HECKOJIBKHUMHU MOJYJISIMU
MOJTYJIEH.

12.| IToctpoenue rpaduka QGyHKIUH, 1 Onpenenenne moayns uucna. I'padpuku pyHKuui ¢
COZepIKATITIX HECKOJIBKO OJTHUM MOJIYJIEM H C HECKOJIBKHMHU MOTYJISIMA
MOAYJIEH.

13.| MHOTOWIEHBI oT OJTHOTO 1 Omnpenenenre MHOTOYJICHA.
MIEPEMEHHOT 0. Merton Mertoa HeolpeaeeHHbIX KO3 PUIIHEHTOB
HEOIpEeIeIICHHBIX Pemienne 3amaum ¢ HCIONB30BAaHHEM MeETOJA
KO3 PHUIIMEHTOB. HEOIPeeNICHHBIX KO PHUIIMEHTOB.

14.| leiicTBuss HaJ MHOTOWICHAMH. 1 TeopeMy 0O pAeneHMH MHOTOWIEHa C OCTaTKOM.
Henenune MHOIoOWwIeHa ¢ IIpu3Haku AeIUMOCTH.
OCTaTKOM

15.| Merox [neneHuss MHOTOWIEHOB 1 JleneHrie MHOTOUJICHBI METO/IOM «YTJIa».
«YTOJIKOM.

16.| Teopema be3y u cnenctBus wu3 1 Teopema besy u cxema ['opHepa.
Hee. Cxema ['opHepa. Pemienue HecnokHBIE 3aJa4d C HUCIHOJIb30BAaHUEM

cxeMbl ['opHepa u Teopemy besy.

17.| Teopema be3y u creactBus wu3 1 Teopema be3y u cxema ['oprepa.

Hee. Cxema ['opHepa. Pemienue HecnoXHbIE 3a7aydl C HUCIOJIb30BaHUEM
cxeMbl ['opHepa u TeopeMy besy

18.| Kopuu mMHorounena. KpatHble 1 Teopema be3y u cxema ['opnepa.
KOpHH. Pemenne ypaBHEHMs BBICIIMX CTEIIECHEH.

19.| TeopeMa 0 T1TeIOM  KOpHE 1 Teopema be3y u cxema ['opHepa.




INPpUBCACHHOIO  MHOrowicHa C

Teopema 0 palMOHaIBPHOM KOpHE MHOTOYIEHA C

LEIBbIMU KO3 PHUIHEHTAMH. LEJBIMUA KO3 PHUIIHEeHTaMU
Teopema 0 pallMOHaIBLHOM KOpHE
MHOTrO4JIEHa C LEIbIMU
kod(urmeHTamu.
20.| Teopema Buera. Teopemy Buera Pemenue ypaBHEHUN BBICIIUX
CTENeHen
21.| YpaBHEHHUS BBICIIUX CTECTICHEH. Teopemy besy u cxemy ['opHepa.
PemieHne ypaBHEHUS BBICIIMX CTEIIECHEH.
22.| YpaBHEHHUS BBICIIUX CTCTICHEH. Teopemy be3y u cxemy ['opHepa.
PemieHne ypaBHEHUS BBICIIMX CTEIICHEH.
23.| Meronpl pemnieHuss ypaBHCHHM Pemate ypaBHeHus Bwicmux crteneHed. CrocoObl
BBICIIMX  CTCIEHEN: 3aMeHa pelIeHUsT YpPAaBHEHUN 3aMEHOM IIEpEMEHHOM H
IIEPEMEHHON U pa3JIOKEHUE Ha Pa3IoKEHUEM Ha MHOXKUTEIIN.
MHOKUTEINH.
24.| Meronpl pelieHusT ypaBHCHHM Pemate ypaBHeHus Bbicmux creneHed. CriocoObl
BBICHIMX  CTECIEHEH: 3aMeHa pelIeHUsl YpaBHEHUN 3aMEHOM IIEpEMEHHOM H
MEPEMEHHON W pa3lIoKEHUE Ha Pa3oKEHUEM Ha MHOXKUTEIIU.
MHOKUTENH.
25.| Bo3BparHble ypaBHEHHUSI. [lonsiTue BO3BpPAaTHOTO ypaBHEHUS. AJTOPUTM
pelleHus] BO3BPAaTHBIX YPaBHEHHM
26. | Bo3BpaTHble ypaBHEHHUSI. [lonsiTHe BO3BpPAaTHOTO ypaBHEHUS. AJTOPUTM
pellieHusl BO3BPaTHBIX YpaBHEHHM
27.| YpaBHeHUs, OJHOPOJHBIE [lonsiTHE OAHOPOJHOIO YpAaBHEHUA. AJITOPUTM
OTHOCUTEIIHO BXOJSIIMX B HUX pelIeHus: OTHOPOJIHBIX YPABHEHUN
MIEPEMEHHBIX.
28.| YpaBHeHus, OJIHOPOJIHBIE [loHsiTHE OAHOPOAHOIO YpAaBHEHUA. AJTOPUTM
OTHOCHUTEJIBHO BXOJSIIMX B HHX pelIeHus: OTHOPOAHBIX YPaBHEHUN
MIePEMEHHBIX
29.| CumMeTpudeckne ypaBHEHHS 3 U [ToHsITHE CUMMETPUYECKOTO YpaBHEHUS. AJITOPUTM
4 creneHei. pELIECHUs] CAMMETPUYECKUX YPaBHEHUN
30.| CummeTrpuyeckie ypaBHEHUS 3 U [ToHsITHE CUMMETPUYECKOTO YpaBHEHUS. AJITOPUTM
4 crenenei. pELIECHUs] CUMMETPUYECKUX YPAaBHEHUN
31.| PereHne HEpaBEHCTB C MOMOIIBIO Meron  unTepBanioB.  IlpuMenenume  merona
METO]I UHTEPBAJIOB MHTEPBAJIOB IPU PELIEHUN HEPAaBEHCTBA.
32.| PereHre HEpaBEHCTB C MOMOIIBIO Meron  unTepBanioB.  [IpuMenenume  merona
METO]I UHTEPBAJIOB. WHTEPBAJIOB IPU PELIEHUN HEPaBEHCTBA.
33.| Pemenne cucreM HEpaBEHCTB. [Tonsitue cucremsbl HepaBeHCTB. CrOCOOBI peleHHs
CUCTEM HEPaBEHCTB.
34.| Pemenue cucteM HEPaBEHCTB. [TonsiTue cucremsl HepaBeHCTB. CrIOCOOBI pelIeHHs
CUCTEM HEPaBEHCTB.
35.| CucreMbl ypaBHEHMH C JABYMS ITonstue CUCTEMBl YpPaBHEHMH C  JAByMs
MePEMEHHBIMH. nepeMeHHbIMH. ['paduueckoe perieHue CHCTEMBbI
YPaBHEHUH C IBYMsI IEPEMEHHBIMH.
36.| CucteMbl ypaBHEHHUH C JByMS [TonsTue CUCTEMbl ypaBHEHUH C  JBYMs
[IEpEMEHHBIMU nepeMeHHbIMH. ['paduueckoe perieHue CUCTEMBI
YPAaBHEHUH C ABYMsI IEPEMEHHBIMH.
37.| Metozst peleHns CUCTEM IlonsiTHE CUCTEMBI YPAaBHEHUM C 1BYMs
YPaBHEHUM. nepeMeHHbIMH. Pa3nnyHblie criocoObl pereHus
CUCTEM YPABHEHMH C ABYMsI IEPEMEHHBIMHU.
38.| Metozst pelIeHus CUCTEM ITonsiTHE cCTEMBI YpPaBHEHMI C IBYMS
ypaBHEHUH nepeMeHHbIMH. Pa3iiuHble ciocoOb! perieHus
CUCTEM YPaBHEHMH C ABYMs NNEPEMEHHBIMU
39.| Pemenne  3agay ¢ IOMOIIBIO Pemarh TEKCTOBBIE 3a/1a4M C UCIIOJIB30BAHUEM




CHUCTEM YpaBHEHUI.

CHUCTEM YpaBHEHHI

40.| Pemienne 3agay ¢ IOMOIIBIO Pematb TeKCTOBBIE 3a/1a4M C UCIIOJIB30BAHUEM
CUCTEM ypaBHEHUI YPAaBHEHUU UM CUCTEM YPaBHEHUM.
41.| YpaBHEHHUs ¢ TapaMeTpoOM IlonsiTue ypaBHeHUs ¢ mapaMmeTpoM. Pemienue
YPaBHEHHUH € IApaMETPOM C ITIOMOILBIO CBEJCHUS K
KBaJPaTHOMY YPaBHEHHIO
42.| YpaBHEHUs C TapaMeTpoM ITonsiTue ypaBHeHus ¢ napameTpoM. Pemenue
YpaBHEHHH C TapaMeTpoM rpaduyeck.
43.| HepaBeHcTBa ¢ mapaMeTpoM ITonsiTve HepaBeHCTBaA ¢ apameTpoM. Penienue
IIPOCTEUIINX HEPABEHCTB C IapaMeTPOM
44.| HepaBeHcTBa ¢ apaMeTpoM ITonsiTe HepaBeHCTBaA ¢ mapaMeTpoM. Penienue
IIPOCTEUIINX HEPABEHCTB C IapaMeTPOM
45.| YpaBHEHUs C MapaMeTpoM U Pemenne ypaBHeHHI ¢ mapaMeTpoOM U MOAYJIEM
MOJYJIEM
46.| YpaBHEHUS C MapaMeTpOM U Pemenne ypaBHeHU! ¢ mapaMeTpoM U MOJYJIEM
MOZYJIEM
47.| YpaBHEHHUs C TAPaMETPOM U Pemenue ypaBHeHHi ¢ mapaMeTpom U MOAYJIEM
MOAyJIEM
48.| YpaBHEHUS C MapaMeTpoOM U Pemenne ypaBHeHuU! ¢ mapaMeTpoM U MOJYJIEM
MOJZlyJIEM
49.| HepaBeHcTBa ¢ mapaMeTpoM 1 Pemenne HepaBeHCTB ¢ MapaMeTpPOM U MOAYJIEM
MOJYJIEM.
50.| HepaBencTBa ¢ mapameTpoM u Pemenne HepaBeHCTB ¢ MapaMeTpPOM U MOAYJIEM
MOJZlyJIEM
51.| HepaBeHcTBa C mapaMeTpoM U Pemenne HepaBeHCTB ¢ MapaMeTpPOM U MOAYJIEM
MOAyJIEM
52.| HepaBeHcTBa ¢ mapaMeTpoM U Perienre HepaBEHCTB € MapaMETPOM U MOAYJIEM
MOJZlyJIEM
53.| Cucremsl ypaBHEHUH U Pemenue cucreM ypaBHEHUH ¢ apaMeTpoM U
HEPABEHCTB C ITApaMETPOM. MOJyJIEM
54.| Cucrembl ypaBHEHUH U Pemenue cucreM ypaBHEHUH ¢ apaMeTpoOM U
HEPABEHCTB C MMapaMeTPOM MOJyJIEM
55.| CucreMbl  TPUTOHOMETPUUYECKUX Pemate HECI0KHBIE CUCTEMBI
YPaBHEHUM. TPUTOHOMETPUYECKUX YPABHEHHM.
56.| Metoabt pelieHus I103HaKOMUTBCS ¢ METOAMHU PELICHUS CUCTEM
TPUTOHOMETPUYECKUX TPUTOHOMETPUYECKUX YPABHEHHM.
YPaBHEHHUH.
57.| Meroabl peLIeHns Pemate cucTeMbl TPUTOHOMETPUYECKUX YPaBHEHUHN
TPUTOHOMETPUYECKUX pa3IMYHBIMU METOJAMU
YPaBHEHUM.
58.| Metonsl peuieHus Pemate cucTeMbl TPUTOHOMETPUYECKUX YPABHEHUI
TPUTOHOMETPUYECKUX Pa3IMYHBIMU METOJAMU
YpaBHEHUH.
59.| Tpuronomerpuyeckue Pemrate Hec0KHBIE TPUTOHOMETPUUECKUX
HEPaBEHCTBA. HEPaBEHCTB
60.| Tpuronomerpuyeckue Pemrate Hec0KHBIE TPUTOHOMETPUUECKUX
HEPABCHCTBA. HEPABCHCTB
61.| MeToap! pemieHus I103HaKOMUTBCS ¢ METOIAMM PELICHUS CUCTEM
TPUTOHOMETPUYECKUX TPUTOHOMETPUYECKUX YPAaBHEHUU
HEPAaBEHCTB.
62.| MeToap! pereHus Pemate TpUroHomMeTpUYECKNE HEPABEHCTBA
TPUTOHOMETPUYECKUX pa3IMYHBIMU METOJAMU

HEPaBEHCTB.




63.| MeTtoapl pemeHus 1 Pemate TpuroHomeTprueckue HepaBeHCTBA
TPUTOHOMETPHUYECKUX Pa3IUYHBIME METOJaMHU
HEPABEHCTB.

64.| Metoabl peteHus 1 Pemarb TpuroHomMeTprueckre HepaBeHCTBa
TPUTOHOMETPHUYECKUX Pa3IMYHBIMA METOJaMHU
HEPABEHCTB.

65.| MeToap! penieHus CHCTEM 1 Pemars HEeC0KHBIE CUCTEMBI
TPUTOHOMETPHUUECKHX TPUTOHOMETPUUECKUX HEPABEHCTB
HEPaBEHCTB.

66.| MeTtoabl penieHus cucTeM 1 Pemmath HecI0KHBIE CUCTEMBI
TPUTOHOMETPHUYECKUX TPUTOHOMETPHUYECKUX HEPABCHCTB
HEPABEHCTB.

67.| 3amuTa TBOpUeCKHX paboT U 1 BBIMONMHUTE 3aIIUTy TBOPUECKUX paboT Mo
pedepaToB BBIOPAHHOW TEMAaTHUKE

68. | 3amuTa TBOpUECKUX pabOT U 1 BBINONMHUTE 3aIIUTy TBOPYECKUX paboT 1o
pedepaToB BBIOPAHHOW TEMAaTHUKE

TeMbl YPOKOB TMCTAHIIMUOHHOI'0 OﬁyquHH
B 31O0M yueOHOM ro/y YpOKOB IMCTAHIIMOHHOTO OOYYEHHsI He MPEeTyCMOTPEHO.

Y4eOHO-MeTOAMYECKOE O0ecIIeYeHHe U MATEPHAJIbHO-TEXHUYEeCKOe o0ecreyeHmne
yueOHoro npouecca

1. [Mapsirun U.®. «PakynbTaTuBHBIN Kypc o Maremaruke. Pemenue 3amgad. 10 kim.». Mocksa.
«IIpoceemenue» 1990 roxa.

2. Basunos B.B., menpaukoB U.U. «3agaun mo matematuke. YpaBHEHHUs] U HepaBeHCTBay. CripaBoyHOE
nocob6ue. U3narenpctBo «Hayka» 1988 rox.

3. Cxkanosu M.U. «Ilonublil cOOpHUK pemieHui 3aaa4 s nocrynatouux B BY3em». MockBa. «AnbsiHC —
B». 1999 ron.

4, «COOpHUK 3a7a4 ISl IPOBEICHUS MUChbMEHHOTO PK3aMeHa M0 MaTeMAaTHUKE 33 KYpPC CPEIHEH IIKOIIbI.
5. Konecuukosa C.M. «Marematuka. IHTeHcuBHBIN Kypc noarotoBku k EI'DO», Alipuc IIpecc. 2004
TOJI.

6. OUIIN. EI'D. Marematuka. TunoBsle 3k3aMeHanMoHHblE BapuaHThl. lloxg pemakmumeirt A, JL
CeménoBa. Mocksa, "HanunonansHoe oopazoBanue”, 2018.

7. C.H. Onexnuk, M.K. Iloranos, II.1. ITacuuenko YpaBHenus u HepaBeHcTBa. HectannapTHbIE METOIBI

pemenns, 2003, JIPODA

8. [1.B. CemenoB YpaBHenus u HepaBenctsa, 2008, MIJTHMO

9. [1.®.CeBprokoB, A.H.CmonskoB TpUroHOMETpUYECKHE YpPAaBHEHMsSI U HEpPABEHCTBA M METOJMKA HX
pewenus, 2004, CraBpomnonb

Onucanue yueOHO-METOANYECKOT0 U MATEPHAIBLHO-TEXHHUYECKOr0 o0ecredeHnst
0o0pa3oBaTeJbLHOIO NMpouecca no npeaMery «MaremaTuka

K texnmdeckum cpenctBaM o0ydeHus, KOTOpbIe MOTYT 3((HEKTHBHO UCIOIB30BATHCS HA YPOKAX
MAaTE€MATHUKH, OTHOCATCA KOMIIBIOTCP, HWHTCPAKTUBHAA NOCKA U AP.

[TpuBeném nmpumepsl padboOT MPU UCTIOIB30BAHUU KOMITHIOTEPA:

- IOMCK JIOMOJIHUTENbHON nHbopmaruu B IHTepHeTe;

— CO3/JJaHUE TEKCTa JJOKIAIa;

— 06pa60T1<a AaHHBIX IMPOBCACHHBIX MATEMATHYCCKUX HCCH@HOB&HHﬁ;

— CO3/1aHHE€ MYJTbTUMEIUMHBIX MPe3eHTAIH (TEKCTOB ¢ pUCYHKaMu, (hoTorpadusiMu u T.1.), B TOM YUCIIE
JUTSL TIPEJICTABIICHUS PE3YIbTaTOB UCCIIEIOBATEILCKOU U MMPOCKTHOM JIESITEIIbHOCTH.

[Ipu ncnoap30BaHUU KOMIBIOTEPA YUalTHecs IPUMEHSIOT IMOIyUYeHHbIE Ha yPOKax MH()OpMaTHKU
MHCTPYMEHTAJIbHbIE 3HaHUA (HapuMep, yMEeHHs paboTaTh C TEKCTOBBIMU, IpaUUECKUMU PeaKTOpaMU U
T.J1.), TEM CaMbIM Y HUX ()OPMHUPYETCSI TOTOBHOCTH M MPUBBIUKA K MPAKTUIECKOMY MPUMEHEHUIO HOBBIX
MH(OPMALIMOHHBIX TEXHOJIOTHH.



TexHuueckue cpencTBa Ha ypoKax MaTeMaTUKH HIMPOKO MPUBJIEKAIOTCS TAKXKE IPU MOATOTOBKE IPOEKTOB
(koMIIBIOTED)
OuneHoYHbIe MATEPHUAJIBI
Bo3MoskHbIEe KPHTEPHH OLICHOK.
Ouenka «3a4éT» - yyamuiics:

o YCBOWJI WU U METOJIBI JAHHOTO Kypca B TAKOH CTENEHH, YTO CIIPABUTCS CO CTAaHAAPTHBIMH 33aJaHHUSIMU;
o CaMOCTOSITENILHO pelIaeT OTAeIbHbIC 3aJaHus YPOBHS «C»;

o YCIIEIIHO BBIMIOJIHUI TBOPUYECKYIO PaboTYy;

o npopaloTalt BCIO JJUTEepaTypy U U3Yy4uJI TPH TJIaBbl Kypca.

. BbImostHmI BEPHO 3a1aHUs CAMOCTOSITEBHON MM TeCTOBOM paboTsl (50 — 100 %).

Ouenka «He3a4€T» - yyaluics:

o YCBOWJI WU U METOJIBI JAHHOTO Kypca B TAKOH CTENEHH, YTO CIIPABUTCS CO CTAaHAAPTHBIMH 33aJaHUSIMU;
. Boinonnun BepHo MeHble 50% 3agaHnuil caMOCTOSTENBHON WJIM TECTOBOM paOOTHI.

Ecniu 1npu BBINOJHEHWM 3aJaHUl  BBICTABISACTCS OLECHKA «HE3a4€T», TO VYYAIIMICA BBITOJHSCT
CaMOCTOSTEIIbHYI0 HWJIM TECTOBYIO pabOTy MMOBTOPHO
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