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INOACHUTEJIbBHAS 3AIINCKA

OcHoBHOe npeaHa3HaYeHue U cnennuka kypca. HopMaTuBHbBIE TOKYMEHTbI

OcHoBHas 3afaya OoOydeHHs MaTeMaTHKE B IIKOJE€ — OOECIEYUTh MPOYHOE M CO3HATEIbHOE OBJIAJICHUE
yUYalIMMHCS CUCTEMOIl MaTeMaTH4YeCKUX 3HaHWM U yMEHUH, HEOOXOJUMBIX B MOBCEIHEBHOW KH3HU U
TPYJOBOH NEATEIbHOCTH KaXKJIOMY YJIEHY OOIIeCTBa, JOCTATOYHBIX JUISl U3YYCHUS] CMEXKHBIX TUCIUILINH
U TIPOJIOJHKEHUS] 00pa30BaHMUS.

Hapsiny ¢ pemeHueM OCHOBHOM 3ajaud M3ydyeHUS MaTeMaTHUKU IporpaMma 3JIEKTMBHOIO Kypca
npeaycMarpuBaeT (OPMHPOBAHME Y YYAIIMXCS YCTOHYMBOTO WHTEpeca K TNPEAMETY, BBISIBICHHE H
pa3sBUTHE MX MATEMaTHYECKUX CIIOCOOHOCTEH, OpMEHTALHMI0 Ha MPO(EcCHH, CYIIECTBEHHBIM 00pa3oMm
CBSI3aHHBIE C MATEMATUKOM, TOJITOTOBKY K O0YYEHHUIO B BY3e€.

['maBHOE Ha3HaYeHUE dK3aMEHAIMOHHON paboThl B popme EI'D — monmyueHne oObEeKTUBHOM MHGOPMAIIMH O
MOJTOTOBKE BBIMTYCKHUKOB MIKOJIBI MO MaTeMaTUKe, HEOOXOAMMOM MIJii UX WTOTOBOW aTTecTaluu |
oT0OOopa AJis MOCTYIUICHUS B BY3.

CtpykTypa 3K3aMeHAIMOHHON paboThl TpeOyeT OT ydaluxcs He TOJbKO 3HAHUN Ha 0a30BOM YPOBHE, HO U
YMEHHI BBINOJIHATh 3aJaHHs TOBBIIIEHHOM M BBICOKOM CIIOKHOCTH. B pamkax ypoka He Bceraa
BO3MOXXHO paccMOTPETh NOJOOHBIE 3aJaHMsl, MOITOMY IIpOrpaMMa 3JEKTUBHOIO Kypca IO3BOJISET
peLINTD 3Ty 3aJauy.

[IpenonaBanue 31€KTUBHOIO Kypca CTPOUTCS KaK YIIIyOJE€HHOE H3Y4YEHHME BOIIPOCOB, MPEIYyCMOTPEHHBIX
pPOrpaMMOil OCHOBHOTO Kypca. YTayOrneHue peanusyercs Ha 0Oa3ze oOydeHHS METOAaM M MpueMam
pelleHnsT MaTeMaTUYeCKUX 3aJad, TPEOYIOUIMX MPUMEHEHHS BBICOKOW JIOTMUECKON M ONepalliOHHON
KYJbTYpbl, PA3BUBAIOLMX HAYYHO-TEOPETUUECKOE U aJIrOPUTMUUYECKOE MBILUICHHE ydaluxcs. TeMaTtuka
3a/1a4y HE BBIXOJUT 32 paMKH OCHOBHOI'O Kypca, HO YPOBEHb UX TPYIHOCTH — MOBBIIICHHbIH, CYyIIECTBEHHO
npeBbIIIaoINi 00s3aTenbHbIi. Oco00e MECTO 3aHMMAIOT 3a/1a4uM, TPeOYIoLe NTPUMEHEHNS YIal[uMUCs
3HAHUHW B HE3HAKOMOM (HECTaHIapTHOW) CUTYaIUH.

Pabouas mporpamma ydeOHOTO Kypca «PemieHne HecTaHIApTHBIX 3aj1a4 1Mo MatemaTtwke» st 10
KJIacca COCTABJIEHA HA OCHOBE CIEAYIOIUX JOKYMEHTOB!

e 3akoH Poccuiickoii ®eneparuu Ne 273-03 «OO6 oOpa3oBanum B Poccuiickoit ®Penepauuu» ot
29.12.2012,

e [Ipuxaz3 MunucrepctBa obpasoBanust Poccuiickoit ®denepaunu Nel897 ot 17.12.2010 roma «O0
YTBEPAKACHUH (Pe/IepaibHOrO rOCYAapCTBEHHOTO CTaHAapPTOB OCHOBHOTO OOIIEro U 00pa30BaHUSD.

e npuxa3z MunuctepcTBa oOpa3zoBanus U Hayku Poccuiickoit @enepanuu Ne 1577 ot 31.12.2015 roga
«O BHeceHUM M3MEHEHMH B (hefepalibHbIA roCy1apCTBEHHBIH 00pa30BaTeNbHBINA CTaHAAPT OCHOBHOTO
obmiero o6pa3oBaHus, YTBEPKACHHBIA MpUKa3oM MuHHUCTEpCTBAa 00pa3oBaHus U Hayku Poccuiickoi
Oenepannu ot 17 nexadbps 2010 r. Ne1897» (3apeructpupoBan B Munrocte Poccun 02.02.2016 Neo
40937);

e (OO0pazoBarenbHasl MporpamMma HIKoJibl ['apMoHus;

e VYueOHBIN I1aH MIKOJBI ["apMoHUS;

e JlokanpHbIN akT 0 paboueil mporpaMMe mneaarora MmKoJIbl ['apMOHHS B COOTBETCTBUU € TPEOOBAHUSAMHU
dIoC O0O0.

O0mas xapakrepucTuka yue0HOro Kypca

OTOT Kypc HpejlaraeT y4JaluMmcsi 3HaKOMCTBO C MaTEeMaTUKON Kak ¢ OOIIEKYJIbTYpHOU LEHHOCTbIO,
BbIpa0OTKON TMOHUMAHUSA MMM TOTO, YTO MaTeMaTHKa SBJISETCS MHCTPYMEHTOM IO3HAHUS OKPYXKAKOIEro
MHpa ¥ camoro ceos.



OcHoBHbBIE IeJIN Kypca:

e OxkazaHne WHANBUAYAIbHOH, CHCTEMATHYECKON MOMOIIYU MPU CUCTEMATH3aIuH, 0000IIEHUU TeOpUn
Kypca anredpsl U MOATOTOBKE K SK3aMEHAM;

e (Co3nanue yciaoBUH JUIsl Pa3sBUTHUA TBOPUYECKOrO MOTEHLMAIa IPU PEIIEHUH 3ajady IOBBILIEHHOM
CJIO’KHOCTH.

OcHoOBHBIE 321244 Kypca:
® Pa3BUTHE JIOTUYECKOTO U TBOPUYECKOT'O MBIIIUICHHUS;
® DPa3BUTUE YMEHUS CAMOCTOSITENILHO MPUOOPETATh U MPUMEHSATH 3HAHUS;

e [IOBBIIICHUE MATEMAaTU4YECKOMN KYJIBTYPhl YUCHHKA.

Onucanne y4eGHOro npeamMera, Kypca B yueOHOM IJ1aHe

[{ens nmporpamMmel: CO31aHNE OPUEHTALMOHHOW U MOTUBALIMOHHON OCHOBBI yYall[UXCsl, HAIIPABJICHHBIX HA:
-OBJIa/ICHHE KOHKPETHBIMH MaTEeMaTHYECKUMH 3HAHUSAMH, HEOOXOIUMBIMHU JUIS IPUMEHEHUS B MTPAKTUIECKON
JEeATEIILHOCTH, JUTSI U3yYCHUS! CMEXHBIX JTUCLUILINH, JUIS IPOIODKEHHS 00pa3oBaHus;
-WHTEJUICKTYaJIbHOE PAa3BUTHE yYalluxcs, (OPMUPOBAHME KadeCTB MBIIUICHUS, XapaKTEPHBIX JUIs
MaTeMaTUYECKON eSTeIBbHOCTH U HEOOXOAUMBIX ISl TPOAYKTUBHOW KU3HU B OOILECTBE;
-popMupoBaHUE TPEACTABICHUH O MaTeMaTHKe, KaK YacTH OOIIEYesIOBEYeCKOW KYJIBTYpPBI, IMOHUMAaHUS
3HAYMMOCTH MaTeMaTUKH JUIi OOIECTBEHHOTO IIporpecca.

Kypcy otBoauTcs 1o 2 yacy B HeZlet0 B TEUEHUE To1a 00yueHus — 68 4acos.

B nmanHOM Kypce He mpenycMaTpuBarOTCs KOHTpoOJibHblE — pabOoThl. [lo Temam Kypca mnpoBoasTCs
CaMOCTOSITENIbHBIC HJIM TECTOBBIE pa0OTHI HA yCMOTpEeHHE yuuTessl. PaOOTHI OLIEHMBAIOTCS KaK 3a4eT/He3aueT.

Conepxanue y4eOHOro npeamera, Kypca.

Pemienne 3agad ¢ UCMONB30BAaHWEM CBOWCTB YMCEI M CHCTEM CUMCIEHUA, AEIUMOCTH, JOJIEH U 4YacTew,
MIPOLIEHTOB, MOJyJIeH uncell. Pemenue 3a1ay ¢ MCIOJIb30BaHUEM CBOMCTB CTENEHEN M KOPHEH, MHOTOUYJICHOB,
npeoOpa3oBaHUl MHOTOUYJICHOB M JIPOOHO-PAIIMOHAIBHBIX BBIpAKEHUH. PerieHue 3agad ¢ MCHOJIb30BaHUEM
rpaaycHOU Mepsl yriia. Moyib uncia U ero cBoicTBa. Pelienue 3aa4 Ha ABUKEHUE U COBMECTHYIO paloTy,
CMECH M CIUIaBbl C TTOMOIIBIO JIMHEWHBIX, KBAJAPATHBIX U JIPOOHO-PAIIMOHAILHBIX YPaBHEHUN M UX CHCTEM.
Pemienne 3amady ¢ MOMOIIBIO YHCIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOM MEPEMEHHOW, C
NpPUMEHEHHEeM H300pakeHUsl YHCIOBBIX MPOMEXKYTKOB. PelieHue 3amad ¢ HCMONH30BAaHUEM UHCIOBBIX
byHkuii 1 ux rpadukoB. Mcmnonb3oBaHue CBONCTB U TpadUKOB JIMHEWHBIX M KBaJAPATHYHBIX (YHKIIH,

0o0paTHOW MPONMOPIUOHAIBHOCTH U (QyHKIMH Y =\/; . I'padnueckoe pereHne ypaBHEHHH M HEpaBEHCTB.

Hcnonp3oBanue omepanuil HaJl MHOKECTBAMH M BBICKa3bIBaHUSMH. VICIOIb30BaHNE HEPABEHCTB U CHUCTEM
HEPABEHCTB C OJIHOM MEpPEeMEHHOI, YHCIOBBIX MTPOMEXKYTKOB, UX 00beUHEHHH U niepeceueHuil. [Ipumenenue
OpU pElIeHUH 33/7a4 CBOMCTB apu(METHYecKO U TIeOMETPHUYECKOW MPOrpeccuH, CyMMHPOBAHUS
OECKOHEUHOU CXOAIIeca reOMEeTPUUECKON IPOrPECCHH.

MHosxecTBa (YMCIOBBIE, T€OMETpUUYECKUX (uryp). XapakTepHUCTUYECKOE CBOMCTBO, 3JEMEHT MHOXECTBA,
nycToe, KOHeYyHoe, OeCKOHeUHOe MHOKecTBO. CrocoObl 3amanust MHOkecTB [lonMHOkecTBO. OTHOIIEHUS
IIPUHAJUIEKHOCTH, BKIIIOYEHUs, paBeHcTBa. Omepanuu Haa MHoxectBamu. Kpyrm Oiinepa. Koneunsle un
0OeCKOHEUHbIE, CYETHBIE U HECUETHBIE MHOXKECTBA.

HctunHBlE 1 J0XKHBIE BBICKa3bIBaHMS, ONEPALMM HAJ BBICKA3BIBAHUAMHU. Aneebpa evickasviganutl. CBA3b
BBICKa3bIBaHUH ¢ MHOKeCcTBaMH. KBaHTOPHI CyIIECTBOBaHUS U BCEOOLTHOCTH.

3aKkoHbI JIOTHKU. OcHo6Hble nocuyeckue npasuna. PemeHne JIOTMYECKUX 3a1ad C HCIIOJIb30BAHMEM KDPYToB
Dilnepa, 0CHOBHBIX 102UYECKUX NPABUTL.



YMmo3zakmoueHus. OOOCHOBaHUSI W JIOKAa3aTENbCTBO B MareMaThke. TeopeMbl. Buubl MaTeMaTHYeCKHX
YTIBEPXKIACHUNA. Buowl ookazamenvcms. Mamemamuyeckas unoOykyus. YmeepicoeHus: oopamuoe OAHHOMY,
NPOMUBONOJIONCHOE, 0OpPAMHOe NPOMUBONON0NHCHOMY OanHomy. IIpU3HaK W CBOWCTBO, HEOOXOIMMBbIE WU
JIOCTaTOYHBIE YCIOBUSI.

OcHosnas meopema apugpmemuxu. Ocmamku u cpaeuenus. Aneopumm Eexiuda. Kumaiickas meopema 06
ocmamkax. Manas meopema Depma. (-uynvle cucmemwvl cuucienus. DPynxkyus Iiunepa, 4UcCio u cCymma
Oenumerneli HAMypaibHO20 YUCIA.

Hynu ¢yHkunu, nmpoMexyTKu 3HAKOMOCTOSHCTBA, MOHOTOHHOCTb. HauOosbliiee M HauMeHbIlIee 3HAUCHUE
¢byukuun. [lepuoguueckue QyHKUMM UM HaMMEHbIIUHN nepuon. YeTHble M HeYeTHbIE (QYHKIUH. DPYHKYUU

«OpobHas yacms yuciay Y = {X} u «yenasn wacmo yuciay Y = [X] .

OOparHble  TpUTOHOMETpUYECKHE (YHKIMM, WX TJaBHBIC 3HAYEHHUS, CBOWCTBA U  IpaduKu.
Tpuronomerpuueckue ypaBHeHUs. OJIHOPOJHBIE TPUTOHOMETPUUYECKHE ypaBHEHMs. PemieHune mpocrendmmx
TPUTOHOMETPUYECKUX HepaBeHCTB. IIpocTeiinmime cucTteMbl TPUTOHOMETPUYECKUX YypaBHEHHM. CIioKHbIE
CHUCTEMbI TPUTOHOMETPUUYECKUX YPABHEHUH.

MeTton uHTEpBANOB AJs pelieHus HepaBeHCTB. [IpeoOpa3zoBanus rpadgukoB GyHKIUN: CIBUT, YMHOXKEHHE Ha
YHUCIIO, OTPaXCHHE OTHOCUTENIBHO KOOPAMHATHBIX oceil. ['paduueckue meroawl peuieHUs ypaBHEHHM u
HepaBeHCTB. PerieHne ypaBHEHUH U HEPABEHCTB, COJAEPKAIIMX IEPEMEHHYIO 110J] 3HAKOM MOJYJIS.
VYpaBHEHHUsI, CHCTEMBI YPABHEHUH C IAPaMETPOM.

@opmyna bBunoma Hviomona. Pewenue ypasnenuii cmenenu gvlute 2 cneyuaivHuix udos. Teopema Buema,
meopema bezy. Ilpusooumvie u HenpusoOumvie MHocouneHvl. (OcHoeHas meopema  aneeOpul.
Cummempuueckue mMHo2ounenbl. Llenouuciennsvie u yeio3HauHble MHO204IeHbl.

[Inanupyemble pe3y/ibTaThl H3yYeHHUs] Y1eOHOI0 NIpeaMeTa, Kypca

(IMYHOCTHBIE, MeTaNPeIMETHbIE U PeIMETHBIE Pe3YJILTATHI 0CBOEHHSI Y4eOHOT0 NpeaMeTa, Kypca)
OOyueHne MaTeMaTHKE B CTapIIed MIKOJIe HAMPABICHO Ha JOCTHXKEHUE CJAeAYIOIIUX LeJIei:

1. B nanpagnenuu 1uuHOCMHO20 PA36umun:

* pa3BUTHE JIOTUYECKOTO M KPUTUYECKOIO MBIIUICHUS, KYJIbTYphl PEYH, CHOCOOHOCTH K YMCTBEHHOMY

JKCIEPUMEHTY;

* (opMupoBaHMe Yy y4allUXCs WHTEJUIEKTYaJbHOW YECTHOCTM U OOBEKTUBHOCTH, CHOCOOHOCTH K

IPEO0I0JICHUIO MBICITUTENbHBIX CTEPEOTUIIOB, BEITEKAIOLINX M3 OOBIAEHHOTO OIIbITA;

* BOCIIUTaHHE KAuyecCTB JINYHOCTH, OOECIEUUBAIOIIUX COLMAIBHYI0 MOOMIBHOCTh, CIIOCOOHOCTh MPUHUMATh

CaMOCTOSITENIbHbIE PEIICHHUS;

* (opMHpOBaHWE KAaYECTB MBINUICHUS, HEOOXOMUMBIX /ISl aaNTallid B COBPEMEHHOM HWH(MOPMAIIMOHHOM

00I11eCTBE;

*pa3BUTHE UHTEpPECa K MATEMAaTUYECKOMY TBOPUECTBY U MAaTEMaTHYECKUX CIIOCOOHOCTEH.

2. B memanpeomemnom nanpasieHuu:

* (popMupoBaHUe MpEICTaBICHUI O MaTeMaTUKE KaK 4acTH OOIIEYeTOBEYECKOM KYJIbTYPbI, O 3HAUUMOCTH

MaTeMaTHKH B Pa3BUTHH IUBUWIIN3ALUU U COBPEMEHHOTO OOIIEeCTBa;

* pa3BUTHE MpEACTaBICHUN O MaTeMaTHKe Kak (opMe ONMHUCaHUS U METOJle MO3HaHUS JEeHCTBUTEIBHOCTH,

CO3/1aHHE YCIIOBHH JIJ1s1 NpUOOpETeHHsI IEPBOHAYAIBHOIO ONbITA MATEMAaTHYECKOTO0 MOIETTUPOBAHUS;

* ¢dopMHpoBaHHE OOIIMX CIIOCOOOB HHTEIIEKTYaJIbHOW NEATEIbHOCTH, XapaKTEPHBIX I MATEMAaTHKUA W

ABJISIOIIMXCSI OCHOBOW TII03HABATEIbHOW KYJIBTYPbl, 3HAYMMOW JUIs pa3IUYHbIX cdep dYeroBeuecKon

NeSITeTTbHOCTH.

3. B npeomemnom nanpasnenuu:



Beimyckauk HayumtTest B 10-m kiaccax: Juis MCHOJB30BaHUS B MOBCEIHEBHOUN XU3HU W OOeCHeUeHUs
BO3MOXXHOCTH YCIIEIITHOTO TIPOAOIKEHUS 00pa30BaHUs IO CIICIIUATBHOCTSIM, HE CBS3aHHBIM C TPUKIIATHBIM
HCIIOJIb30BaHNEM MaTEMAaTHUKH.

Dnemenmul meopuu MHOHCECHE U MAMEMAMUUECKOU J102UKU

e OmnepupoBatb Ha 0a30BOM YpOBHE MMOHATUSIMH:. KOHEYHOE MHOJMKECTBO, DJJIEMEHT MHOKECTBA,
MOJAMHOKECTBO, TEpeceYeHUe M OOBEIUHEHHE MHOXECTB, YHCJIOBBIE MHOXECTBA Ha KOOPJAMHATHOU
MPSMOM, OTPE30K, UHTEPBAJL,

e onepupoBarh Ha 0a30BOM YpOBHE TOHSTHUSMH: yTBEPXKICHHUE, OTPHUIIAHUE YTBEPXKICHUS, MUCTUHHBIC U
JIOKHBIC YTBEPKACHHUS, TPUUNHA, CIICACTBHE, YACTHBIN cllydail 00IIero yTBEpKIACHHS, KOHTPIIPUMED;

® HaxOJUTh MEpeceueHre U OOBEIMHCHHE JBYX MHOXECTB, MPEICTABICHHBIX TI'paUUeCKH Ha YUCIOBOM
IIPSIMOM;

e CTPOUTh HAa YHCIOBOW MPSIMOM IMOJMHOYKECTBO YMCIOBOIO MHOYKECTBA, 3aJaHHOE IPOCTEUILINMH
YCIIOBUSIMU;

® pacrno3HaBaTh JIOKHBIE YTBEPKACHHUS, OLIUOKH B PACCYXKICHUSAX, B TOM YHCJIC C MCIIOJIL30BaHHEM
KOHTPHPUMEPOB.

B nosceounesnoii sicuznu u npu uzyyeHuu Opyeux npeomemos:

® HCIIOJb30BaTh YMCJIOBBIE MHOXKECTBA Ha KOOPJAMHATHOM MPSIMOM JJISI ONMUCAHMS PEAIbHBIX MPOILIECCOB U
SIBJICHHI;

® MPOBOAUTDH JIOTUYCCKUC PACCYKACHUA B CUTyallUAX HOBCCHHGBHOﬁ KHN3HU

Yucna u eviparrcenus

e OrmnepupoBaTh Ha 0a30BOM ypOBHE MOHITHIMH: IEJIO€ YHCIO, AETUMOCTh UMCeN, OOBIKHOBEHHAs APOOb,
JecsITuuHasl Ipo0b, pallMOHAIBFHOE YWCIO, MPHOIMKEHHOE 3HAYEHHE YWCIa, 4acTh, JOJSI, OTHOIIEHUE,
MIPOLIEHT, TMOBBIIIEHNE U MOHMKEHNE Ha 33JJaHHOE YHCIIO IPOIEHTOB, MACIITa0;

e omepupoBaTh Ha 0A30BOM ypOBHE MOHITHIMH: TPUTOHOMETPHUUECKAs OKPY>KHOCTh, TpaJyCcHasi Mepa yria,
BEJIMYMHA YTJIa, 33JIaHHOTO TOYKOW Ha TPUTOHOMETPHUYECKON OKPY>KHOCTU, CHHYC, KOCUHYC, TAHT€HC U
KOTaHTEHC yTJIOB, UMEIOIINX MTPOU3BOJILHYIO BETUUYHHY;

®  BBINIOJHATH apu(PMeTHYECKUE NEUCTBUS C IENBIMU U PAIIMOHAIBHBIMU YHCIAMH;

® BBINIOJHATh HECIOXKHBIE MPEOOPa30BaHUSI YUCIOBBIX BBIPAKECHHM, COJEPKAIMX CTEMEHH YHCEeN, JTHO0
KOPHH U3 YHUCEIT;

® CpaBHUBATH PAlMOHAIBHBIC YUCIIA MEXKTY COOOM;

e OICHUBaTh M CPaBHHUBATh C pAIMOHAJIBHBIMH YHCIAMU 3HAYCHHS IICNIBIX CTENICHEH YHhceN, KOpHEH
HATypaJIbHOM CTETICHU U3 YHCET,

e 1300paXkaTh TOYKAMHU HA YUCIOBOU MPSMOIl 1IeTbIe U palliOHALHBIC YUCIIA,

e 1300pakaTh TOYKAMH HAa YHCIOBOW MPSIMOMN IIe€Tble CTETIEHHW 4YKCel, KOPHU HATYypadbHOW CTETNEHU W3
qHCen;

®  BBINIOJIHATH HECIIOXKHBIC MPe0oOpa30BaHMS IEITBIX M IPOOHO-PAIIMOHATBHBIX OYKBEHHBIX BBIPAKCHHUIA;

® BBIpaXKATh B MPOCTCHINNX CITydasX U3 PaBEHCTBA OJIHY IIEPEMEHHYIO Yepe3 JIPYTHE;

® BBIYHCIATH B TMPOCTHIX CIy4asX 3HAYEHUS YHCIOBBIX M OYKBEHHBIX BBIPAXKEHUH, OCYIIECTBIISII
HE0OXO0TUMBIE TTOJICTAHOBKH U MPeoOpa3oBaHus;

® 1300paXkaTh CXEMaTHYECKH YTOJI, BETMYUHA KOTOPOTO BBhIpa)KEHA B Tpajaycax;

® OIICHUBATh 3HAKH CUHYCA, KOCHHYCA, TAHI€HCA, KOTAHT€HCA KOHKPETHBIX yIJIOB.

B noeceownesnotl sicusnu u npu uzyueruu Opyeux yueOHwvix npeomMemos:

®  BHINOJHATH BBIYUCIICHUS TIPU PEIICHUH 3a/1a4 MPAKTHYECKOTO XapaKTepa,



®  BBINIOJHATH MPAKTUUYECKUE PACUETHI C UCIOIB30BAaHUEM MPU HEOOXOAMMOCTH CIIPABOYHBIX MATEPUAIOB U
BBIYMCIIUTEIIbHBIX YCTPOUCTB;

® COOTHOCHUTH peajbHbIC BEJIWYUHBI, XapaKTEPUCTHKH OOBEKTOB OKPYXKAIOIIETO MHUPA C UX KOHKPETHBIMH
YHUCIOBBIMA 3HAUCHUSIMH;

® HCIIOJIb30BaTh METOABI OKPYIJICHUS, MPUOIMKCHUS W TMPUKHUIKH MPH PEIICHUH MPAKTHYCCKUX 3374
MMOBCETHEBHOM KU3HHU

Ypaeuenun u nepasencmea

e Pemath MuHENHbIE ypaBHEHUS U HEPABEHCTBA, KBAJAPAaTHbIC YPABHEHUS;

® TIPUBOAUTH HECKOJIKO NMPUMEPOB KOPHEH MPOCTEHIIEr0 TPUTOHOMETPUUECKOTO YPAaBHEHHS BUAA: Sin X =
a, Cosx=a, tgx=a,ctgx=a, rae a— TabIu4HOe 3HAYEHUE COOTBETCTBYIOLIEH TPUTOHOMETPUYECKOM
¢byHKIHN.

B noeceownesnotl scusnu u npu uzyyeruu Opyeux npeomemos:
® COCTaBJATh M PEIIaTh YPaBHEHMSI U CHCTEMbl YPaBHEHUU NPU PEUICHUH HECIOXHBIX MPAKTHYECKUX

3a1a4

Texcmoswie 3a0auu

e Pemath HeCI0XKHbBIE TEKCTOBBIE 33/1a4l Pa3HbIX TUIIOB;

® aHaJIM3UpPOBATH YCJIOBHME 3a/ayd, MPU HEOOXOAMMOCTH CTPOUTH IS €€ PEUICHUs] MaTeMaTHYECKYIO
MOJIEIIb;

® TIOHMMAaTh M WCIOJB30BaTh Ul PEIICHUS 3aJaud WH(OPMAIHIO, TPEACTABICHHYIO B BHUJE TEKCTOBOW M
CHUMBOJIbHOI 3anucu, cxeM, Tabuu, JuarpaMmm, rpaukoB, pUCyHKOB;

e JelCTBOBATH IO AITOPUTMY, COJEPIKALIEMYCS B YCIIOBUH 3a/1a4H;

®  JCIIOJIB30BATh JJOTHYECKHUE PACCYKICHUS IIPU PELICHNN 3aJa4l;

e paboTtaTh ¢ W3OBITOYHBIMU YCJIOBHUSMHM, BbIOMpas U3 Bcell MHOpMalMM, AaHHbIE, HEOOXOIUMBIE IJIs
pelIeHus 3a/1auH;

® OCYUIECTBIIATH HECJIOXKHBIA Nepedop BO3MOMKHBIX pELIEHWH, BbIOMpas W3 HUX ONTUMAJIBHOE 10
KpUTEpHsIM, CHOPMYITUPOBAHHBIM B YCIOBUHY;

® aHaJIM3UPOBATh U MHTEPIPETUPOBATH MOJIYYEHHbIE PEIIEHUS B KOHTEKCTE YCIOBHS 3a/adyd, BbIOMpATh
pelIeHns], HE POTUBOPEYAINE KOHTEKCTY;

e pemark 3aJa4M Ha pacyeT CTOMMOCTH MOKYIOK, YCIIYT, IOE€310K U T.I1.;

e pellaTh HECIOKHBIE 3aJ]aud, CBSI3aHHBIE C JOJEBBIM y4acTHEM BO BIaJIeHUU (UPMOU, MPEANPHUITHEM,
HEABM)KMMOCTBIO;

e pemarh 33Ja4d Ha MPOCThIE MPOLEHTHl (CUCTEMBI CKHJIOK, KOMHUCCHH) M Ha BBIYHMCICHHE CIIOKHBIX
MIPOLIEHTOB B PA3JIMYHBIX CXEMax BKJIAJ0B, KPEAUTOB U UIIOTEK;

e pemarh NpakTHYECKHUE 3aJaud, TpeOyrolllhe HCIOJb30BaHUS OTPHUIATENBHBIX YMCET: Ha ONpe/esieHue
TeMIepaTypbl, Ha OIpeesIeHNe MMOJIOKEHHUsI Ha BpeMEHHON ocH (J10 HaIllel 3pbl U MOCIIE), Ha JIBKEHHE
JICHEKHBIX CPEJICTB (MPUX0J/pacxol), Ha onpeeseHue rIIyOuHbI/BBICOTHI U T.I1.;

® ICIIOJIb30BATh MOHSATHE MacuITada JJisi HaXOXKICHHs pacCTOSHUN M JJIMH Ha KapTax, IjaHaX MECTHOCTH,
IUIaHaX MOMEIIEHUH, BEIKPOIKaX, Mpu paboTe Ha KOMIIBIOTEPE U T.II.

B noeceonesnoti scuznu u npu uzyveHuu Opy2ux npeomemos.:

® pPCIIATh HECIIOKHBIC IMMPAKTUUCCKHUE 3a/la4M, BOSHUKAIOIMINUE B CUTyal[UAX HOBC@}IHGBHOﬁ KHU3HU

Buvinycknuk nonyuum eo3modxcnocms Hayuumoca 6 10-11-m xnaccax: ona pazeumusi mviuiieHus,
UCNONb308AHUSL 8 NOBCEOHEBHOU JHCUBHU U 00ecneyeHuss BO3MONCHOCMU YCHEeWHO20 NPOOOIHCEeHUs
00pa308aHUsL NO CNEYUATLHOCMAM, He CEA3AHHBIM C NPUKIAOHBIM UCNONb308AHUEM MAMEMAMUKU.



Inemenmul meopuu mHrosicecme u Mamemamuyeckoul 102uKu

Onepupoéamv — NOHAMUAMU:  KOHEYHOe MHONCECMB0, INeMEHM  MHONMCeCmed, NOOMHONCECMEO,
nepeceuenue U 00bEOUHEHUE MHONCECME, HUCLOBble MHONCECMBA HA KOOPOUHAMHOU NPSAMOU, OMPE3oK,
uHmepsan, NOAYUHMEPBAL, NPOMENCYMOK C BbIKOJIOMOU MOUYKOU, 2paguueckoe npeocmagieHue
MHOIHCEC8 HA KOOPOUHAMHOU NIOCKOCTU,

onepuposamv  NOHAMUAMU.  YMEEPAHcOeHUue, OMPUYaHue YmeepHcOeHuUs, UCUHHbIE U  JIONCHbIE
VMEepIHcOenUsl, NPUUUHA, Cle0Cmaue, YacmHblil CIy4ail 00we20 YmeeplcOeHust, KOHMpPNpumep,
npoeepsamb NPUHAOLEHCHOC DTIEMEHMA MHONCECBY,

Haxooums nepecevenue U 00beOUHeHUe MHOICeCMS, 8 MOM UYUCLe NPeOCMABIeHHbIX epaghuuecKu Ha
YUCT0BOU NPAMOU U HA KOOPOUHAMHOU NIOCKOCIU;

npoeooUms 00KA3AMeNbHble PACCYAHCOeHUS OISl 0OOCHOBAHUSL UCMUHHOCTU YINGEPIHCOCHUI.

B noeceownesnotl scusnu u npu uzyyeruu Opyeux npeomemos:

UCNONL306AMb YUCTIO8bLE MHONCECMEA HA KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU NIOCKOCMU OJisL
ONUCAHUS PEATbHBIX NPOYECCO8 U S8NIeHULL

npPoBOOUMsb O0KA3AMENbHbIE PACCYHCOCHUSL 8 CUMYAYUAX NOBCEOHEeBHOU HCU3HU, NPU peuleHul 3a0ad u3
opyaux npeomemos

Yucna u BbIPAIICECHUA

C60600HO onepuposamv NOHAMUAMU. Yeloe YUCTLO, OeIUMOCMb Yucel, O0ObIKHOBEHHAS Opoob,
oecamuynas Opobb, payuoOHAIbHOE YUCTO, NPUOTUNCEHHOE ZHAYEHUe YUCIA, Yacmb, O0Jis, OMHOUleHUe,
npoyeHm, nosviulenue U NOHUNCEHUe HA 3A0AHHOE YUCILO NPOYEHMO8, MACmao,

NPUBOOUMb NPUMEPBL YUCETL C 3A0AHHBIMU CEOUCMBEAMU 0EIUMOCTIU,

ONnepupo8amv NOHAMUIAMU. MPUSOHOMEMPULECKAST OKPYICHOCHb, PAOUAHHASL U 2padychas mepa yeud,
BeUYUHA Yeld, 3A0AHHO20 MOYKOU HA MPUSOHOMEMPUYECKOU OKPYICHOCIMU, CUHYC, KOCUHYC, MAHSEHC U
KOMAH2EHC Y208, UMEIOUUX NPOUZBOTbHYIO GEIUNUHY, YUCTO T,

8bINOIHAMY  apuhmemuieckue Oelcmeus, couemas YCmHvle U NUCbMEHHble NpUuembvl, NPUMEHssl Npu
HeoOX00UMOCMU BbLIYUCTUMENbHBLE YCIMPOLUCMBA;

NOIb306AMbCSL OYEHKOU U NPUKUOKOU NPU NPAKMULECKUX PACUemax;

npoBoOUmMb N0  U3BECMHLIM  opMynam U Npasuiam npeobpasz0eanuss OYKEEHHbIX BbIPANXCEHUI,
BKIIOUAIOWUX CMeNeHU, KOPHU U MPU2OHOMempudecKue QyHKyuu,

HAXo0Uumbo 3HA4eHUsl YUCTIO8bIX U OYKBEHHbIX BbIPANCEHULL, OCYUeCMEIsis HeoOX00uMble NOOCMAHOBKU U
npeobpazosanus,

u3006padxcamev cxemamuiecKku y2o, 8eIUYUHA KOMOPO20 8bIPANCEHA 8 2padycax Ui paouaHax;
UCNONb308aMb NPU PEUEHUU 3A0ay MAOIUYHbIE 3HAYEHUS MPUSOHOMEMPULECKUX PYHKYUU Y2108,
BbINOIHAMb NEPEBOO GeNUYUHDL Y2ld U3 PAOUAHHOU Mepbl 8 2PAOYCHYIO U 0OPAMHO.

B noeceonesnotl scusnu u npu uzyuenuu Opyeux yueOHvlx npeomMemos:

BLINOIHAMb OCUCMBUSL C YUCTOEbIMU OAHHbIMU npu peuieHuu 3a0ay npakmuvyeckozo xapakmepa u 3a0ay
usz pasiudHvlx obnacmei 3HAHU, ucnonvsysa npu Heobxooumocmu Cnpaeoy4Hsvle Mamepudibl U
8blyUCIUMETIbHbLE ycmpoﬁcmea;

oyeHusamsv, CcpasHueanib U UCnoO1b306anb npu peweHuu npaxkmudecKux 3a0a4 YUCI08ble 3HAYECHUS
PEANbHBIX 6€TUYUUH, KOHKPENIHbLE YUCTOBblE XAPAKMEPUCUKU 00vexmos OKpyacarnmeco mupa

Ypaenenuﬂ U HepaeseHncmea

Pewamo payuoralvbHble YpPAaeHEeHUA u HepaeeHcmed, npocmeﬁmue uppayuoHajibHvle u
mpucoHomenmpuiecKue ypasHeHusl, Hepasencmea u ux cucmemabl,



UCNONb308aMb MemoObl peulenus YypasHeHull: npugedeHue K 6udy «npou3gedeHue pasHo HY0» Ul
«YACMHOEe PABHO HYTI0», 3AMEHA NePEMEHHbIX,

UCNONIBL3068AMb MEMOO UHMEPBAIO8 Ollsl peUleHUsl HEPABEHCNE;

ucnonv3oeams epaghuyeckuti Memoo 071 NPUOIUNCEHHO20 peuleHUs YPAGHEeHUll U HEPABEHCME,
uzobpasxcamv  Ha  MPUSOHOMEMPUUECKOU  OKPYICHOCMU — MHOJNCECHBO — peuleHull  NpoCcmeuuux
MPULOHOMEMPULECKUX YPABHEHUL U HEPABEHCNE,

BbINOIHAML OMOOP KOPHEll YPAGHEH Ul U PeUuleHULl HePABEHCNE 8 COOMBEMCMEUU ¢ OONOIHUMETbHbIMU
VCIOBUAMU U 02PAHUYEHUAMU.

B noeceonegnoil scuznu u npu uzydeHuu Opy2ux y4eOHbix npeomemos.

COCMAsIAmsb U pewams YpaeHeHus, CUCmeMbl YPAGHEeHULl U HEPABEeHCMBA NPU peuleHUuUu 3a0ay Opy2ux
VUEeOHbIX NPeOMEemos,

UCNONb3086aMb  YPABHEHUSI U  HepageHcmeda Oisi NOCMPOEHUs U UCCIe008AHUSL  NPOCMeUuUx
MAMemMamuyecKux mooenetl peaibHblX CUMyayutl Ui NPUKIAOHbIX 3a0ay,

YyMemb  UHMEPRPemupo8amsy NONYYEHHbIL NPU PeuleHUuu YPAGHEeHUs, HEPAGeHCMBAd UMU CUCTIeMbl
pesyibmam, OYeHusams e20 Npasoonododue 6 KOHMeEKCme 3A0AHHOU PeanbHOU CUmyayuu Uuiu
NPUKIAOHOU 3a0a4u

Texcmoevie 3a0auu

Pewamu 3a0auu pazuvix munos, 6 mom yucie 3a0aiu NOGbIUEHHOL MPYOHOCIU,

8bIOUPAMb ONMUMATLHBLIL MEMOO PeueHUsl 3a0ayl, paccMampueas pasiuitsle Memoobvl,

CMpoums MoOelb peueHust 3a0adu, NPo8ooUmMsb OOKA3AMENbHbLE PACCYHCOCHUSL,

pewams 3a0aqu, mpebyrowue nepedOpa BaApPUAHMOS8, NPOBEPKU YCI08UL, 6b100pa ONMUMALLHOZO
pesyrbmama,

AHATUBUPOBATNL U UHMEPNPEMUPOBAMb Pe3YIbmambl 6 KOHMeKCme YCI06Ust 3a0aiu, 8bloOUpams peueHus,
He npomugopedauyue KOHMeKCmy,

nepesooums npu peuleHuu 3a0auvu uH@opmayuio u3 00HOU @opmbl 8 Opyeylo, UCHONL3YS Npu
HeobX00uMocmu cxemvl, madauysl, 2papuxu, ouazpammol;

B noeceonesnotl scuznu u npu uzyveHuu Opy2ux npeomemos:

peuiams npakmudeckue 3a0adu U 3a0a4u uz opyeux npeomemos

TemaTnuyeckuii mjian

KoanuectBo yacos

Ne Coneprxanue yueOHOro MaTepuasa

1 Mopynpe A€MCTBUTEIBHOTO YHCIIA. 12

2 OcHOBBI aTeOpbl MHOTOYJICHOB. 8

3 Pammonanbhele  anreOpanyeckue — ypaBHeHus  u | 20
HEpaBEHCTBA

4 Anrebpanyeckue 3aauu C napaMmeTpaMu 14

5 Cucremsl TPUTOHOMETPUYECKUX ypaBHeHHH. | 12

Tpuronomerpruyeckue HepaBeHCTBA.




IHoypounsbiii miian 10 kiaace

Ne Tema pa3zoena, Kon-60
OcHOBHBIE IOHATHUSA
YpoKa | ypoKa yacoe

1. | Moaynb neiictBuTenbHOro umcna | 1 Omnpenenenue MOJYJIS qrcna u ero
U €ro reOMETPUUYECKUI CMBICI. reoMeTpHUYECKasi HHTEPIIPETaIHsL.

2. | Pemenne ypaBHeHHA | f(x) | =1 Omnpenenenue Moayss yncia. Pemenne HecnoXXHbIe
g(x), f( | X | )= g(x). YPaBHEHUS C MOJTYJIEM.

3. | Pemenue ypaBHeHus | 1 Omnpenenenve Moayns uucia. PemeHne HecnoxxHbIe
| f(x) | = | a(x) | YPaBHEHHS C MOJYJIEM.

4. | Pemenue ypaBHeHUH, | 1 Onpenenenue Moaynst yucia. Pemenue ypaBHeHU
coJieprKaIInx HECKOJIBKO C HECKOJIbKMH MOJTYJISIMH.
MOJYJIEH.

5. | Pemenne HepaBeHCTB | f(x) | <|1 Omnpenenenue MOy yncia. Permenue HecaoKHbIe
g(x), | f(x) | >g(x), f( | X | > g(x), HEPABEHCTBA C MOJIYJICM.
f(|x[) <9

6. | PemieHue HepaBeHCTB | f(x) | >11 Omnpenenenve Moayns uucia. PemieHne HecnoxHbIe
| a(x) | : | f(x) | > | g(x) | . HEPaBEHCTBA C MOJYJIEM

7. | Pemenue HEpaBEeHCTB, | 1 Omnpenenenue MOJYJIS qyuca. Pemenue
coJieprKaInx HECKOJIBKO HEPaBEHCTBA C HECKOJIBKIUMH MOJTYJISIMH.
MOJTyJIEH.

8. | Pemenue HEpaBEeHCTB, | 1 Omnpenenenue MOIYJIst YHUCIa. Pemenue
coJieprKaInx HECKOJIBKO HEPaBEHCTBA C HECKOJIBKIUMH MOJTYJISIMH.
MOJTyJIEH.

9. | Hocrpoenue rpaduxoB QpyHkmit | 1 Onpenenenne moayns uucna. I'padpuku pyHKuui ¢
y= | f(x) | u y=f( | X | ). OJIHMM MOJIYJIEM U C HECKOJIIbKUMU MOIYJISIMU

10.| IToctpoenue rpaduka QyHkuu | 1 Onpenenenne Mmoayns uucna. I'padpuku pyHKuui ¢
y= | f(x) | u y=f( | X | ). OJIHM MOJIYJIEM U C HECKOJIbKUMU MOIYJISIMU

11.| Tloctpoenue rpaduka ¢yHkuuy, | 1 Omnpenenenve moayns uncna. ['paduku GyHKIUHN C
coJieprKaInx HECKOJIBKO OJTHUM MOJIYJIEM H C HECKOJIBKHUMH MOTYJISIMH
MOJTyJIEH.

12.| IToctpoenue rpaduka ¢yHkuuy, | 1 Onpenenenne moayns uucna. I'padpuku pyHKuui ¢
CoJIepKaLINX HECKOJIBKO OJITHUM MOJIYJIEM U C HECKOJIBKMMHU MOJTYIISIMU
MOJYJIEH.

13. | MHOro4seHs! oT oxHoro | 1 OnpeneneHre MHOTOYJIEHA.
MIEPEMEHHOTO. Meron Meton HeorpeneaeHHbIX K03 PUIIMEHTOB
HEOIpEeIeIICHHBIX Pemrenne 3amaum ¢ HCIONB30BAaHHEM MeETOJA
K02 (D PUIIMEHTOB. HeompeneNeHHbIX K03(PPHUIIUEHTOB.

14.| leiictBus Hax MHOrowjieHamu. | 1 TeopeMy O JeleHUM MHOTOYJIEHAa C OCTAaTKOM.
Jenenue MHOTOWIeHa  C [Tpu3HaKK JETUMOCTH.
OCTaTKOM

15.| Meron pgemeHrs MHOTOWIEHOB | 1 JleneHre MHOTOUYJIEHBI METOJOM «yTJIay.
«YTOJIKOM.

16.| Teopema be3y u cmencteus w3 | 1 Teopema be3y u cxema I'opHepa.

Hee. Cxema ['opHepa.

Pemennie HecnokHbIE 3aqaud C HCHOJIb30BAaHUEM
cxeMsbl ['opHepa u Teopemy besy.




17.

Teopema be3y u cneactBus wu3
Hee. Cxema ['opHepa.

Teopema be3y u cxema I'opHepa.
Pemenue mHecaoXHBIC 3aJadyu C HCIIOJIb30BAHUEM
cxeMsbl ['opHepa u Teopemy besy

18.| Kopuu wmHorounena. Kparnbie Teopema be3y u cxema ['opHepa.
KOPHH. Pemenue ypaBHeHNUs BBICIINX CTEIICHEH.
19.| Teopema o0 1eIOM  KOpHE Teopema be3y u cxema I'opnepa.
IIPUBEICHHOTO  MHOTIOWIEHa ¢ Teopema 0 palMOHAJIBHOM KOPHE MHOTOYIEHA C
LETTBIMHU kod(purmeHTamu. 1EeJIbIMHA KO3 UIIMEHTaMU
Teopema 0 palMOHaIBLHOM KOPHE
MHOIO4JIeHa c LEIIBIMU
KO3 PHUIHEHTAMH.
20. | Teopema Buera. Teopemy Buera Pemenue ypaBHEHUN BBICHIUX
CTEIICHEN
21.| YpaBHEHUs BBICIIUX CTEIICHEH. Teopemy be3y u cxemy I'opHepa.
Pemenne ypaBHeHNUs BBICIINUX CTEIICHEH.
22.| YpaBHEHUS BBICIINX CTCIICHEH. Teopemy besy u cxemy ['oprepa.
Pemenne ypaBHEHUS BBICIIMX CTEIIECHEH.
23.| Metoapl pemieHus ypaBHEHUU Pemate ypaBHeHusi BeicIux creneHeid. CrocoOsr
BBICIIMX  CTENEHEW:  3aMeHa pEllIeHNsT YpaBHEHMM 3aMEHOW IIEPEMEHHOM U
IIEPEMEHHON U DPA3JI0KECHHE Ha Pa3I0KEHUEM Ha MHOXKHUTEIH.
MHOKUTEIIH.
24.| Metoapl pemieHus ypaBHEHUH Pemarp ypaBHeHusi Boicmiux creneHeil. CrnocoObl
BBICHIMX  CTECHEHEH: 3aMeHa pelIeHUsl YpPaBHEHUN 3aMEHOM IIEpEMEHHOM H
IIEPEMEHHON M pa3JIOKECHUE Ha Pa3I0KEHUEM HAa MHOKHUTEIIN.
MHO>KUTEIH.
25.| Bo3BpaTHble ypaBHEHHS. [TonsiTue BO3BpPAaTHOTO ypaBHEHUS. AJITOPUTM
pEILIeHNs] BO3BPAaTHBIX YPABHEHUM
26.| Bo3BpaTHble ypaBHEHHS. [TonsiTue BO3BpPAaTHOTO ypaBHEHUS. AJITOPUTM
pelIeHns BO3BPAaTHBIX YpaBHEHUI
27.| YpaBHeHUs, OJIHOPOJHBIE IloHsiTHE OAHOPOJHOIO YpPAaBHEHUA. AJTOPUTM
OTHOCHUTENIHO BXOJSIIMX B HHX pelIeHus: OTHOPOAHBIX YpaBHEHUN
IIEPEMEHHBIX.
28.| YpaBHeHuUs, OJIHOPOJIHbIE [TonsiTie OAHOPOOHOrO ypaBHEHUSA. AJITOPUTM
OTHOCHUTEJIBHO BXOJMIIMX B HHX pELIEeHNs] OTHOPOAHBIX YPaBHEHUN
IIEPEMEHHBIX
29.| CumMeTprdecKkne ypaBHEHHS 3 U [ToHsiTHE CUMMETPUYECKOTO YPAaBHEHHUS. AJITOPUTM
4 creneHen. pelIeHNs] CHMMETPUYECKNX YPAaBHEHHUI
30.| CummeTrpuyecKkie ypaBHEHUS 3 U [ToHsiTHE CUMMETPUYECKOTO YPAaBHEHHUS. AJITOPUTM
4 cremneHen. pELIECHUs] CUMMETPUYECKUX YPABHEHUN
31.| Pemenne HepaBEHCTB € IOMOIIBIO Meron  untepBasioB.  IIpuMmeHenne  merona
METO]I UHTEPBAJIOB MHTEPBAJIOB MPU PELIEHUN HEPaBEHCTBA.
32.| PerieHre HEpaBEHCTB C MOMOIIBIO Meron  unTepBanioB.  [IpuMenenume  merona
METO/J HHTEPBAJIOB. WHTEPBAJIOB IPH PEUICHUN HEPABEHCTBA.
33.| Pemenne cucteM HEpaBEHCTB. [Tonsitue cucremsl HepaBeHCTB. CrocOOBI peleHUs
CUCTEM HEPaBEHCTB.
34.| Pemenue cucteM HEPaBEHCTB. [TonsiTue cucremsl HepaBeHCTB. CIIOCOOBI pelICHHS

CHUCTCM HCPABCHCTB.




35.

IMoypounsbiii nuian 11 kiace
Cucrempl ypaBHEHMHl C JByMs

[TonsTue CHCTEMbl ypaBHEHHH C  JIByMs

MepeMeHHbIMH. ['padudeckoe pelnieHne CHCTEMbI

[IEPEMEHHBIMU. YPAaBHEHUH C ABYMs [IEPEMECHHBIMH.
36.| CucremMbl ypaBHEHHMH C JABYMS ITonsiTue CUCTEMBl ypaBHEHMH C  JAByMs
IIEPEMEHHBIMU nepeMeHHbIMH. ['paduyeckoe pelieHue CUCTEMBI
YPaBHEHHUH C IBYMS IIEPEMEHHBIMH.
37.| Metoasl peleHus CUCTEM IlonsiTie  cucTeMbl  ypaBHEHHMHM € OBYMs
YPaBHEHHUH. NepeMEHHbIMU. Pa3nuuHble crnocoObl peleHus
CHUCTEM YPaBHEHUH C ABYMs IIEPEMEHHBIMH.
38.| Metozsl peLeHns CUCTEM IlonsaTe  cucTeMBl  ypaBHEHMHM C  AByMA
ypaBHEHUHI NepeMEHHbIMH. Pa3nuuHple  crnocoObl  pemeHHs
CUCTEM YPABHEHHH C ABYMs IEPEMEHHBIMU
39.| Pemienne 3agay ¢ IOMOIIBIO Pemarp TEKCTOBBIE 3aJa4M C MCIOJIB30BAaHUEM
CUCTEM YPaBHEHHUH. CUCTEM YPaBHEHHU
40.| Pemennie 3agad  C  MOMOIIBIO Pemate TEKCTOBBIE 3a1auu € MCHOJIB30BAaHUEM
CUCTEM ypaBHEHUI YPAaBHEHUH WUJIM CUCTEM YPaBHEHUM.
41.| YpaBHeHUs ¢ TapaMeTPOM IlonsiTne ypaBHeHHMs ¢ mapameTrpoM. Pemenue
YPAaBHEHUH € IIapaMeTPOM C IIOMOIIBIO CBEACHUS K
KBaJIpaTHOMY YPaBHEHHIO
42.| YpaBHEeHHUs C TapaMeTPOM ITonsstTue ypaBHeHuss ¢ mnapamerpoM. Pemenue
YpaBHEHMH ¢ mapameTpoM rpaduyeck.
43.| HepaBeHcTBa ¢ mapamMeTpom IlonsiTne HepaBeHCTBa C mapamerpoM. Pemenune
IIPOCTEUIINX HEPABEHCTB C IIapaMeETPOM
44.| HepaBeHcTBa ¢ mapamMeTpoM IlonsiTne HepaBeHCTBa C mapamerpoM. Pemenune
IIPOCTEUIINX HEPABEHCTB C ITapaMeTPOM
45.| YpaBHeHUs C MapamMeTpoM U Pemienne ypaBHEeHUN ¢ mapamMeTpoM U MOAYJIEM
MOZyJIeEM
46.| YpaBHeHHs C TapamMeTpoM H Pemenne ypaBHeHU! ¢ mapaMeTpoM U MOJYJIEM
MOZYJIEM
47.| YpaBHeHUsT C MapaMeTpoM | Pemenue ypaBHeHHi ¢ mapamMeTpoM U MOAYJIEM
MOZyJIeEM
48.| YpaBHeHUs C MapamMeTpoM U Pelenne ypaBHEHUN ¢ mapaMeTpoOM U MOJIYJIEM
MOZyJIeEM
49.| HepaBeHcTBa C mapaMeTpoM H Pemenne HepaBEHCTB ¢ MapaMeTPOM U MOAYJIEM
MOJZYJIEM.
50.| HepaBeHcTBa € mapamMeTpoM u Pemenne HepaBEHCTB ¢ MapaMeTPOM U MOAYJIEM
MOZYJIEM
51.| HepaBenctBa ¢ mapamMeTpoM u PeleHne HepaBEHCTB ¢ MapaMETPOM U MOAYJIEM
MOZYJIEM
52.| HepaBeHcTBa € TapaMeTpoM H Pemenne HepaBEHCTB ¢ MapaMeTPOM U MOAYJIEM
MOZYJIEM
53.| Cucremsr YpaBHEHUH 51 Pemenne cucrem ypaBHEHHH C IapaMeTpoM U
HEPABEHCTB C [TApaMETPOM. MOJZyJIEM
54.| Cucremsl ypaBHEHUH 51 Pemenne cucreM ypaBHEHHH C IapaMeTpoOM U
HEPaBEHCTB C [1apaMeTpPOM MOAYJIEM
95.| CucreMpl  TPUTOHOMETPUUECKHUX Pemats HECJIOKHBIE CUCTEMBI

YpaBHEHU.

TPUTOHOMETPUUECKUX YPaBHEHHI.




56. | MeTons! peuieHus [To3HaKOMUTBCA € METOJAMHU PEIICHHS CUCTEM
TPUTOHOMETPUUECKUX TPUTOHOMETPUYECKUX YPaBHEHU.
YPaBHEHHUHU.

57.| Meroabl peleHns Pemate cucTemMbl TPUTOHOMETPUYECKUX YPABHEHUMN
TPUTOHOMETPUYECKUX Pa3IMYHBIMU METOJAMU
YpaBHEHU.

58. | Metozsl peuieHus Pemate cuctemMbl TPUTOHOMETPUYECKUX YPABHEHUMN
TPUTOHOMETPUYECKUX Pa3IMYHBIMU METOJAMU
YpaBHEHUH.

59.| Tpuronomerpuyeckue Pemars HECJIOKHbIE TPUTOHOMETPUUECKHUX
HEpaBEHCTBA. HEPABEHCTB

60. | Tpuronomerpuyeckue Pewatp HECJIOKHbIE TPUTOHOMETPUYECKUX
HEPaBEHCTBA. HEPaBEHCTB

61.| Meroabl peuieHus [lo3HaKOMUTBCA € METOJAMHU PELICHHS CHUCTEM
TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX ypaBHEHUN
HEPABEHCTB.

62.| Metoabt pelieHus Pemars TPUTOHOMETPHUUECKUE HEPaBEHCTBA
TPUTOHOMETPUUECKUX pa3IMYHBIMU METO/IaMU
HEPaBEHCTB.

63.| Mertoabl peuieHus Pewatp TPUTOHOMETPUYECKHUE HEPaBEHCTBA
TPUTOHOMETPUYECKUX pa3IMYHBIMU METOJAMU
HEPABEHCTB.

64.| Metoapt pelieHus Pemars TPUTOHOMETPHUUECKHE HEpaBEHCTBA
TPUTOHOMETPUUECKUX pa3IMYHbIMU METO/IaMU
HEPABEHCTB.

65.| Metoabl peleHus CUCTEM Pemars HECJIOXKHbBIE CHUCTEMBI
TPUTOHOMETPUUYECKUX TPUTOHOMETPUYECKUX HEPABEHCTB
HEPABEHCTB.

66.| Metoas! perieHus CHUCTEM Pemars HECIIOKHEBIE CHUCTEMBI
TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX HEPABEHCTB
HEPABEHCTB.

67.| 3amuTa TBOpUECKHX paboT U BbimonHuTe  3ammTy  TBOpYeCKMX paboT Mo
pedeparoB BBIOpaHHOU TEMaTHKE

68.| 3ammTa TBOpUeCKUX paboT U BbimonHuTe  3ammTy  TBOpYeCKMX paboT 1o
pedepaton BBHIOPAHHOW TEMAaTHUKE

TeMbl YPOKOB TUCTAHIIMOHHOTO 00yYeHUst
B 31O0M yuebHOM roy YpOKOB IMCTAaHIIMOHHOTO O0OY4YEHHsI He MPEeTyCMOTPEHO.

Y4yedHo-MeToAMUYECKOE O0ecieYeHHe U MATEPHATILHO-TEXHHYECKOoe o0ecrieueHne y4eOHoro npoiecca

1. [Taperrne .. «PakynbTaTUBHBIM Kypc 1m0 MareMatuke. Pemenwe 3amad. 10 xi». Mocksa.
«IIpocsemenue» 1990 rox.

2. Basunos B.B., menbaukoB U.U. «3agaun no Mmarematuke. YpaBHEHHs] U HepaBeHCTBa». CripaBoyHOE
nocob6ue. U3narenpctBo «Hayka» 1988 rox.

3. CkanoBu M.U. «Ilonnblit cOOpHUK peteHnit 3aaa4 a1 noctynaomux B BY3s». MockBa. «AnbsHC —
B». 1999 ron.



4. «COOpHUK 33124 JJIsl IPOBEACHUSI MMCbMEHHOTO 3K3aMeHa M0 MaTeMaTHKeE 3a KypC CpEeIHEH IIKOIbD».

5. KonecuukoBa C.1. «Maremaruka. MaTeHcHuBHBIN Kypc moarotoBku k EI'D», Aiipuc Ilpecc. 2004
TOJI.
6. OUIIN. EI'D. Marematuka. TumoBble 5k3aMeHalMOHHbIE BapuaHThl. [lox pemakumeir A. JL

CeménoBa. MockBa, "HaunonansHoe oopazoBanue”, 2018.

7. C.H. Onexnuk, M.K. Iloranos, I[1.1. ITacuuenko YpaBHeHus u HepaBeHcTBa. HecTannapTHbIE METOIBI
pemenusi, 2003, JPODA

8. I1.B. CemenoB YpaBnenus u HepaBencta, 2008, MIITHMO

9. I1.®.CeprokoB, A.H.CmoiiakoB TpUTrOHOMETPUYECKHE YPAaBHEHUS W HEPABEHCTBA W METOJUKA HX
pemienus, 2004, CraBponosb

Onucanue yueOHO-MeTOAMYECKOI0 U MAaTEePHAIbHO-TEXHHYECKOro odecrevyeHust
o0pa3oBaTeIbHOIO Mpouecca no npeamery «MaremaTuka»

K Ttexnmueckum cpeactBaM OOy4YeHHs, KOTOpble MOTyT 3((EKTHBHO HCIONB30BaTbCd Ha ypOKax
MaTeMaTHKH, OTHOCSTCS KOMIIbIOTEP, WHTEPAKTUBHASI JOCKA U JIp.

[TpuBeném npumMepsl paboT MPU UCIIOIB30BAHUU KOMIIBIOTEPA!

- IIOUCK JIONIOJHUTENbHOM nH(popmanuu B HTEpHETE;

— CO3JJaHME TEeKCTa JOKJIa/a;

— 00paboTKa TaHHBIX TPOBEICHHBIX MATEMATUIECKUX HCCIICIOBAHUN;

— CO37JaHME MYJIbTUMEIUIHBIX MPE3CHTAI (TEeKCTOB ¢ pUCYHKaMH, ¢poTorpadusMu U T.1.), B TOM YHCIE
JUISL IPE/ICTABIICHUS PE3YIbTaTOB UCCIIEI0BATEIBCKON U IPOEKTHON AESITEIbHOCTH.

[Ipu wcmonp30BaHMM KOMIBIOTEpA yYalluMecs NPUMEHSIOT TOJXyYeHHBIE Ha YypOKax WH(POPMATHUKU
UHCTPYMEHTAJIbHbIC 3HAHUS (HAallpUMep, YMEHUs paboTaTh ¢ TEKCTOBBIMHU, IpaUUECKMMM pelakTopaMHu U
T.1.), TEM CaMbIM Y HUX (OPMHUpYETCs] TOTOBHOCTh M INPHUBBIYKA K MPAKTHUECKOMY HMPHUMEHEHHIO HOBBIX
UH(POPMALIMOHHBIX TEXHOJIOTUH.

TexHUuecKue cpecTBa Ha ypoKax MaTeMaTUKH IUPOKO MPUBJIEKAIOTCS TaK)Ke MPU NTOATOTOBKE ITPOEKTOB
(KOMIIBIOTED)

OuneHoYHBIE MATEPHAJIBI
Bo3mo:kHbIe KpUTEPUH OLIEHOK.
Ounenka «3a4€1» - yyanuincs:

o YCBOWJI HEH U METO/IbI JAHHOTO Kypca B TAKOH CTENCHM, YTO CITPABUTCS CO CTAHAAPTHBIMH 33 JaHHUSIMU;
o CaMOCTOSITENIFHO PeIlIaeT OTACTbHbIC 3a1aHusT yPOBHS «Cy;

o YCIICIIHO BBITIOJIHHII TBOPUYECKYIO PadoTy;

o npopaboTall BCIO JINTEPATYPy M U3YYWJI TPH TJIaBbI Kypca.

o BhIMOTHAI BEPHO 3a[aHUs CAMOCTOSTEILHON HITH TeCcToBOM paboTsl (50 — 100 %).

Ounenka «He3a4éT» - yyamuiics:

. YCBOWJI HJIEW U METOJBI JAHHOTO Kypca B TAKOM CTEIEHM, YTO CIIPABUTCS CO CTAHAAPTHBIMM 33JaHUSIMU;
. Brimonnun BepHo Menbie 50% 3aaaHuil caMOCTOSITEIbHON WIIM TECTOBON pabOTHI.

Ecin mnpu BBINOJIHEHMM 3aJaHUN  BBICTABIISIETCS OLEHKA «He3a4€T», TO Yy4alluiicsl BBIIIOJIHSET
CaMOCTOSITENIHYIO HJIM TECTOBYIO pabOTy OBTOPHO
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