


HOACHUTEJBbHASA 3AIINCKA

OcHoBHOe npegHasHaueHne u cnenuduka kypca. HopmaruBHbie 1T0KyMeHTHI
OcHoBHast 3ajaya OOYYEHHS MaTeMaTHKE B IIKOJE — OOECIEUUTh MPOYHOE M CO3HATEIHHOE
OBJIAJICHHE YYAIIUMHUCS CHCTEMOW MaTeMaTH4YeCKUX 3HAHUAM H YMEHHUH, HEOOXOOUMBIX B
MOBCEAHEBHON XHU3HU M TPYHOBOH NEITENHHOCTH KKIOMY WieHY OOIIeCTBa, JOCTATOYHBIX IS
HU3YUCHHA CMCKHBIX JUCHUIUIMHHA HNPOAOJIKCHUA O6pa30BaHI/I5I.
Hapsiny c pemienneM OCHOBHOM 3aJaudl M3y4yeHHs MaTeMaTHKU IporpaMma 3JIEKTUBHOTO Kypca
npeaycMaTpuBaeT (OPMHUPOBAHUE Y YUAIIMXCS YCTOMYMBOIO MHTEpECa K MPEIAMETY, BBIIBICHUC U
pa3BUTHE UX MATEMATHUECKUX CIIOCOOHOCTEH, OPHEHTAINIO HA Tpo(eccrH, CYIIeCTBEHHBIM 00pa3oM
CBSI3aHHBIE C MATEMaTHKOH, IIOATOTOBKY K O0Y4YEHHUIO B BY3e€.
'maBHOe Ha3HaueHHe OJK3aMEHalMOHHOW pabotel B Qopme EID — monydeHne oObBEKTUBHON
WH(POPMAIIUK O TIOATOTOBKE BHIMMYCKHUKOB IIKOJBI 10 MaTEMaTHKE, HEOOXOAMMOM JUIsi X UTOTOBOM
aTTECTAIlMM ¥ O0TOOpa /IS MOCTYIUICHHS B BY3.
CTpykTypa SK3aMeHaIMOHHON pa0oThl TpeOYyeT OT yJaliXcsl He TONBKO 3HAHHWH Ha 0A30BOM YpOBHE,
HO U YMEHUH BBINOJIHATH 3aJaHus MOBBIIIEHHON U BBICOKOHM CIIOKHOCTU. B paMkax ypoka He Bcerja
BO3MOXKHO PacCMOTPETh MOAOOHBIE 33/JaHus, MO3TOMY IporpamMma 3J€KTHBHOTO Kypca MO3BOJISET
pemmnTh 3Ty 3a1ady.
[IperomaBanne SJEKTHBHOTO Kypca CTPOMTCA KakK yIIIyOJeHHOE€ H3y4eHHE BOIPOCOB,
MIPETYCMOTPEHHBIX MPOrpaMMOl OCHOBHOTO Kypca. YTIyOJieHHWe peanusyercs Ha 0aze OoOydeHHs
METoJaM H TpUeMaM pelIeHHs MaTeMaTHYecKHX 3ajad, TPeOyromuX IMPUMEHEHHUS BBICOKOH
JIOTUYECKOH W OIepallMOHHON KyIbTYPHl, pa3BUBAIOIINX HAYYHO-TEOPETHIECKOE U aITOPUTMHYECKOE
MBIIIEHNE yJamuxca. TeMaTuka 3aa4 HE BBIXOAWT 32 PaMKH OCHOBHOTO Kypca, HO YPOBEHb WX
TPYAHOCTH — TIOBBITIIEHHBIN, CYIIECTBEHHOIPEBHIMAIONHI 00s3aTenbHbIil. Ocoboe MecTO 3aHUMAIOT

3aa4n, TpeOyIoIre MPIUMEHEHHUS YIAIIUMHUCS 3HAaHUI B HE3HAKOMOH (HECTaHIapPTHOI ) CUTYaIlWH.

Pabouas nmporpamMma yueOHOro Kypca «Pemenne HecTaHIapTHRIX 3a71ad o MaTeMaTuke» i 10
KJIacca COCTaBJIEHA Ha OCHOBE CIIEIYIOMNX JOKYMEHTOB!

° 3akoH Poccutickoit @enepammu Ne 273-03 «O6 obpazoBanuu B Poccuiickoit

Oenepanum» 0129.12.2012;

° [Ipuka3z MunncrepcTBa obpazoanus Poccuiickoit @eneparun Nel1897 or 17.12.2010 roma

«O0yTBepxaeHnn (pemepasbHOro TOCYAapCTBEHHOTO CTAHIAPTOB OCHOBHOTO OOIIET0 U

00pa3oBaHUMY.
° npuka3 MuHucTepcTBa oopasoBanus 1 Hayku Poccuiickoit @enepanuu Ne 1577 ot 31.12.2015
roma

«O BHeCceHMH U3MEHEHUH B (enepanbHblii Tocy1apcTBEHHBII 00pa30BaTeNbHbIN CTaHAAPT
OCHOBHOTr000111ero 00pa3oBaHusl, yTBEpP>KACHHBIN NPHUKa3oM MuHUCTEpCTBa 00pa30BaHMs U HAYKH
Poccuiickoit ®enepannu ot 17 gexadps 2010 1. Nel1897» (3apeructpupoBan B Muntocte Poccun
02.02.2016 Ne 40937);

e  OOpa3zoBaTenbHasi MporpaMma IKoib! ['apMoHus;

e  VYyeOHBIN Tu1aH Kokl ['apMoHmMs;



o JlokanbHBIN aKT O pa60qe171 nmporpaMme negarora mKoJIbl FapMOHI/ISI B COOTBCTCTBHHU C

tpedoBanusAMuPI" OC OOO0.

O0mas xapakTepucTHKA y4eOHOro Kypca

OTOT Kypc npeanaraer yJammmcs 3HaKOMCTBO C MaTEMaTUKOW KakK ¢ OOLIEKYJIbTYPHOH IEHHOCTHIO,
BLIpEl6OTKOI71 IMOHMMaHUuA HWMHU TOIro, 4YTO MaTEMaTHKa ABJIACTCA MWHCTPYMCHTOM IIO3HAHUA
OKpPY’KaIOIEroMHIpa U caMoro ceosl.

OcHOBHBIC LIEJIN Kypca:

° OxaszaHue WHAMBHYaJbHOW, CHCTEMATHUECKOW IMOMOIIM MPU CHCTEMaTH3aluK, O0OOIICHUN
TEOpUH Kypca anreOphl U MOATOTOBKE K 9K3aMeHaM;

e (Co3maHue YCIOBMUH i pa3BUTUS TBOPUECKOTO TIOTEHIMAja TMPU pelIeHHH 3aj1ad

HOBBIIIIEHHON CJIOKHOCTH.

OcHOBHbBIE 321241 Kypca:

° Pa3BUTUEC JIOTUYECKOI'O U TBOPYECKOI'O MBIIIJICHU A,
° Pa3sBUTUEC YMECHUA CaMOCTOATEIIBHO HpI/IO6peTaTB 1 IIPUMEHSATH 3HAHUS,

° MOBBIIICHNE MaTEMATHICCKOM KYJbTYpPbI YUCHHUKA.

Onucanue y4eGHOro NpeaMeTa, Kypca B y4eGHOM ILIaHe

Ilenb mporpaMMBl: co31aHNE OPUEHTAIIIOHHON ¥ MOTHBAIMOHHOW OCHOBBI y4YaIIUXCsl, HAIIPaBICHHBIX
Ha:

-OBJIa/ICHNE KOHKPETHBIMA MaTeMaTHYECKUMHU 3HAHUSMH, HEOOXOIMMBIMH JUISI IPUMEHEHHS B
MIPAaKTHYECKONICATENbHOCTH, U M3YUeHNSI CMEKHBIX AUCIUIUINH, JUIS IIPOIODKEHUS 00pa30BaHus;
-MHTEIUIEKTYAIbHOE Pa3BUTHE yJaluxcs, (OPpMHUPOBAHNE KaUECTB MBIIUICHUS, XapaKTEPHBIX IS
MaTeMaTHYEeCKON JESATENFHOCTH M HEOOXOUMBIX IS IPOYKTHBHOW KM3HH B OOIIECTBE;
-opmupoBaHue mpencTaBIEHUH 0 MaTEMAaTHKE, KaK 9aCTH 00IIeYeI0BEYeCKON KYIbTYPHI,
MOHMMAaHMA3HAYMMOCTH MaTeMaTHKH ISl OOIIIECTBEHHOT O ITporpecca.

Kypcy otBomuTCs 110 2 wacy B HENMENMO B Te€UeHUE To/1a 00y4ueHns — 68 4acoB.

B nmamHOM Kypce HE NpexycCMaTpUBAIOTCS KOHTPOJIBHBIC pa6otsl. ITo Temam

Kypca TPOBOAATCSICAMOCTOSATENBHBIC HIIH TECTOBBIE PA0OTHI HA yCMOTpeHue yanuTens. PaboTs

OLICHHUBAIOTCA KaK 3a4eT/He3auer.

Coaep:xanne yue0OHOro mpeaMera, Kypca.
Pemenne 3aga4 ¢ UCTIONB30BaHNUEM CBOICTB UMCEN M CUCTEM CUMCIICHMS, IETUMOCTH, 0 U
yacTel, MPOLIEHTOB, MOy el uncen. Pemenune 3ai1a4 ¢ MCIOIb30BaHUEM CBOMCTB CTENEHEN U

KOpHCfI, MHOFO‘IHCHOB,HpeO6pa3OBaHI/II71 MHOI'O4YJICHOB U ,Z[pO6HO-pa]_[I/IOHaJ'ILHLIX BBIpa)KeHHﬁ.



Pemenne 3a1a4 ¢ ucronbe30BaHuEM IpajgycHOM Mephl yria. Moynb uncia 1 ero CBOMCTBA.
Pemenne 3a1au Ha ABMKEHUE U COBMECTHYIO PaOOTY,CMECH H CIIaBBI C TOMOLIBIO JTMHEHHBIX,
KBaJIpaTHBIX U IPOOHO-PAlIHOHATIBHBIX YPAaBHEHUH U UX CUCTEM.

Pemenue 3a1a4 ¢ MOMOLIBIO YUCIIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOMU IIEPEMEHHON, €
MpUMEHEHNEM N300pakKeHUs YUCIOBBIX TIPOMEKYTKOB. PerieHue 3ajau ¢ HCIONb30BaHUEM
YUCIIOBBIX PYHKIMN U UX rpadukoB. Mcronp30BaHuEe CBOMCTB U rpadKOB JTMHEHHBIX U
KBaJpaTHuHbIX QyHKUMH. [paduueckoe pemienne ypaBHeHHI 1 HepaBeHCTB. Mcmons3oBanne
olepanuii HaJ MHOKECTBaMH U BbICKa3bIBaHUAMU. VIcIIoIb30BaHNE HEPABEHCTB U CHCTEM
HEpPaBEHCTB C OJHOH MepEeMEHH O, YNCIIOBBIX IPOMEKYTKOB, UX OOBETMHEHUH U Mepecey eHUH.
IIpumenenue

MIPH pelIeHUH 3324 CBOWCTB apru()METUYECKOH U TeOMETPUYECKOH MPOrpeccui, CyMMHUPOBaHUS
OECKOHEUHOM CXOJSIECHCS TeOMETPUYECKOM TPOrPECCUH.

MHoecTBa (4UCIIOBbBIE, TeOMETPUYECKUX (UTYp). XapaKTepUCTHIECKOE CBONCTBO, SJIEMEHT
MHOECTBA,ITyCTOe, KOHEUHOe, OeCKOHEeUHOe MHOXKeCTBO. CIIOCOOBI 3a/JaHNsT MHOYKECTB
[HommHOX)ecTBO. OTHOIMICHUATIPUHAIICKHOCTH, BKITIOUEHHS, paBeHcTBa. Oniepanun Haj
MHOkecTBamMu. Kpyru Ditnepa. Koneunsie u 6eckoHeuHbIe, CYETHBIE U HECUETHBIE MHOXKECTBA.
WcTuHHbIE U TOXKHBIE BBICKa3bIBAHUS, ONIEpAI[MH HAJl BRICKa3bIBAHUSAMU. Aneebpa
svickazblganuil. CBSI3bBBICKAa3bIBAHNH C MHOKECTBaMH. KBaHTOPHI CylIeCTBOBAHUS U
BCEOOIIHOCTH.

3axoHbl J1oruku. OcHognvle nocuueckue npasuna. Perienue Jorndeckux 3agad ¢
UCIOJIB30BaHUEM KPyroBOHIIEpa, OCHOGHBIX 102UYECKUX NPAGUL.

YMmozakiroueHus. OOOCHOBaHUS M JOKA3aTEIbCTBO B MaTeMaTHKe. TeopeMbl. Bup
MaTeMaTUUYECKUX YTBEpXKIEHUN. Buowl dokazamenvcme. Mamemamuueckas uHOYKyus.
Ymeeporcoenusa: obpammnoe dannomy,npomugononodcHoe, obpamuoe npomuGOnOJI0HCHOMY
oannomy. Ilpu3Hak 1 cBOWCTBO, HEOOXOAUMBIE U JOCTATOYHBIE YCIOBHUS.

Ocnosnas meopema apugpmemuxy. Ocmamru u cpasnenus. Aneopumm Eexnuoa. Kumatickas
meopema obocmamkax. Manas meopema @epma. q-uunvie cucmemvl cuucienus. Dynkyus
Diinepa, uucno u cymma oerumeneti HAMYPAIbLHO20 YUCTA.

Hynu ¢pyHKunu, npoMexXyTKH 3HaKOIIOCTOSIHCTBA, MOHOTOHHOCTh. HanOonpiee 1 HauMeHblIee

3HayeHuedyakumu. Ilepuonnueckue GyHKINN 1 HAUMEHBIINHI IEPHOA.

OO6patHble TPUTOHOMETPUUECKHE (DYHKLNH, UX [VIABHbIC 3HAUEHUsI, CBOHCTBA U rpaduKu.
Tpuronomerpuueckue ypaBHeus. OIHOPOIHBIE TPUTOHOMETPHUYECKHE ypaBHEHUs. Pemenne
MpOCTEHIINX TPUTOHOMETPUYECKUX HepaBeHCTB. IIpocTelire cucTeMbl TPUTOHOMETPHYECKUX
ypaBHeHUH. ClIOXKHBIECUCTEMBI TPUTOHOMETPUIECKUX YPABHEHHH.

Meron uHTEpBaJIOB Ul pelieHus HepaBeHCTB. [Ipeobpa3zoBanus rpadukoB GyHKUMT: COBUT,
YMHOXEHHE HAaYUCII0, OTpakKeHHE OTHOCUTEIBHO KOOPANHATHBIX ocell. I'padudeckre meronsl
pelIeHus ypaBHEHUI 1 HepaBEHCTB. PellleHre ypaBHEHUI U HEPaBEHCTB, COEPKAIIMX
MIEPEMEHHYO MOJ1 3HAKOM MOAYJIS.

VYpaBHEHNUs, CHCTEMBI YPaBHEHHH € TapaMeTPOM.

Dopmyna bunoma Heromona. Pewienue ypaguenuii cmenenu gviute 2 CHeYUuanrbHuIx 6U008.



Teopema Buema,meopema be3y. [Ipusooumsle u nenpusooumvie muozourensvl. OCHOGHA
meopema aneeopoi.

wawemputtecxue MHO2COUYJIEHDbL. UeﬂO‘luCﬂeHHble U Yejlo3Ha4YHvle MHO2CO4YJIEHbL.

Ilnanupyemble pe3yabTaThl H3yYeHHs y4eOHOI0 IpeaMeTa, Kypca
(MTUYHOCTHBIE, METANIPEAMETHDIE U MPeIMETHbIE Pe3YabTATHI 0CBOEHUSI YUeOHOI0 MpeIMeTa,
Kypca)

OOydeHre MaTeMaTHKE B CTAPIIICH IIKOJIC HAMPABJICHO HA JOCTIKEHHE CIIEXYHIIHAX
meJiei:
1. B nanpaenenuu ruunocmnozo pazsumus:
* Pa3BUTHUE JIOTMYECKOT0 U KPUTHUECKOrO0 MBIIIICHUS, KYJIbTYPbl PEUH, CIIOCOOHOCTH K
YMCTBEHHOMYJIKCIIEPUMEHTY;
* (hopMHUpOBaHUE Y yUAIIUXCS UHTEIICKTYaIbHONH YeCTHOCTH U 00hEKTHBHOCTH,
CHOCOOHOCTH KITPEOAOJICHNIO MBICIUTEIBHBIX CTEPEOTHIIOB, BHITCKAIONIUX U3
OOBIJIEHHOI'O OIIBITA;
* BOCIIMTAHNE KA4eCTB JIMYHOCTH, 00ECIICUUBAIOIINX COLMAILHYIO MOOHIIBHOCTD, CLIOCOOHOCTh
MIPUHAMATHECAMOCTOSTEITHHBIC PEIICHNS;
* (opMupoBaHKEe KA4ECTB MBIIICHUS, HEOOXOIUMBIX JUIS aIallTalliH B COBPEMEHHOM
“H(OPMaITMOHHOMOOIIECTBE;
*pa3BUTHE HHTEPECA K MATEMAaTHIECKOMY TBOPUYECTBY M MATEMATHIECKIX CITOCOOHOCTEH.
2. B memanpeomemnom nanpaenenuu:
* (hopMupoBaHmEe MPENCTABICHNN 0 MaTEMaTHKE KaK YacTH OOIIEUETTOBEIECKON KYIbTYPHI, O
3HAYMMOCTUMATEMATHKH B PA3BUTHH [IUBIIIM3AINH U COBPEMEHHOTO O0IIECTRA;
* pa3BUTHE MPEACTABICHUNA 0 MATEMAaTHKE Kak (popMe ONTHCaHHs U METOJIC TTIO3HAHUS
JEHCTBUTEIBHOCTH,CO3/IaHHE YCIOBUN IS TPUOOPETEHHUS IIEPBOHAYAIBHOTO OMBITa
MaTeMaTHYECKOT0 MOICTHPOBAHMS;
* (hopmupoBaHre OOIIMX CITOCOOOB MHTEIIEKTYAIbHONW NeATeTFHOCTH, XapaKTEPHBIX IS
MaTeMaTHKH HSBISIONINXCS OCHOBOM TTO3HABATENBHON KYJIbTYPBI, 3HAUUMON TSI Pa3TAIHBIX
cep 4eToBeUeCKOi eI TENFHOCTH.
3. B npeomemnom nanpasnenuu:
BoinyckHuk Hayumtess B 10-M kjaccax: [Uisi HCHOJB30BAHUSL B IOBCEAHEBHOM KU3HU U
o0ecriedeHNs] BO3MOXKHOCTH YCHENIHOTO TPOMOIDKEHHS 00pa30BaHUS IO CIENHAIbHOCTSIM, HE
CBSI3aHHBIM C TTPHUKJIAHBIMUCIIONH30BAHUEM MaTEeMAaTHKH.
Dnemenmul meopuu MHOINCECME U MAMEMAMUYLECKOU J102UKU
| OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSATUSIMU: KOHEYHOE MHOXKECTBO, SJIEMEHT
MHOKECTBA, IOJIMHOXKECTBO, TiepecedeHue U 00beIMHEHNE MHOXKECTB, YACIIOBbIE
MHOXECTBA Ha KOOPJAUHATHOUIIPSIMOM, OTPE30K, MHTEPBAJ;
| omepupoBaTh Ha 0A30BOM YPOBHE IMOHATHIMHE: YTBEPXKICHUE, OTPUIIAHKUE YTBEPIKICHIS,
VCTUHHBIE HIIOXKHBIC YTBEPKICHUS, TPUUYMHA, CIIEACTBUE, YACTHBIN CIy4ail 00IIero

YTBCPKACHUA, KOHTPIIPUMED,



HAXOIUTh MepecedcHue U 00bEINHEHNE IBYX MHOXECTB, MPECTABICHHBIX rpaduecKu Ha
YU CIIOBOMIIPSIMON;

CTPOUTH Ha YHMCIIOBOU IPSIMOM IIOJMHOKECTBO YACIOBOIO MHOXKECTBA, 3aJaHHOE
MIPOCTEUITUMUYCIIOBUSIMU;

pacro3HaBaTh JIOKHBIE YTBEPKACHUS, OIIMOKU B pacCy>KACHHSIX, B TOM 4YHCJIE C

HCNOJIb30BAHUEMKOHTPIIPUMEPOB.

B noeceonesnoil sfcuznu u npu uzyieHuu Opyeux npeomemos:

O

HCII0JIb30BaTh YHCJIOBBIC MHOXECTBA HA KOOpI[HHaTHOﬁ Hp)IMOﬁ AJId O CAaHUA peaIbHbIX
MPOLECCOB USBJICHUI;

MMPOBOAUTD JIOTUYCCKUE PACCYKIACHUA B CUTyallUAX HOBCGI[HCBHOI\/'I JKH3HH

Yucna u 8bIPAIICCHUA

H
H

OnepupoBaTh Ha 0A30BOM YPOBHE MOHATHUSAMU: IIEJI0€ YHCIIO0, ACTUMOCTh YHCEN,
OOBIKHOBEHHAs APOOb,IeCATUUHAS JPOOb, PAIMOHATIBHOE YUCIIO, MPUOIKEHHOE 3HAUCHUE
qyucia, 4acTb, A0JIsA, OTHOIICHUE, ITPOUCHT, ITOBLINICHUE U MOHMXKCHUEC HA 3a/TaHHOC Y CJI0
MIPOIIEHTOB, MacCIITab;

OlepupoBaTh Ha 6a30BOM YPOBHE IMOHATUSMHU: TPUTOHOMETPpUYECKas OKPYKHOCTh, TpalycHast
Mepa yIiia,BeTidrHa yIiia, 3aJaHHOT0 TOYKON Ha TPUTOHOMETPUIECKON OKPYKHOCTH, CHHYC,
KOCHHYC, TAHI'CHC U KOTAHT'CHC YTJIOB, UMCIOINUX ITPONU3BOJIbHYIO BEJIMUNHY,

BBITIOJTHSTH apu(hMETHICCKUE TCUCTBHS C IIETIBIMHA U PAIHOHATHLHBIMA YUCIIAMH,
BBITIOJTHSITh HECIIOKHEIE MMPeoOpa30BaHMs YHUCIOBBIX BRIPAKEHUH, COACPIKAIIMX CTEIICHHU
YUCEIT, THOOKOPHH U3 YHCET;

CpPaBHUBATDH PaIlMOHATLHEIC YUCIIA MEXITY COOOM;

OIICHWBATH M CPAaBHUBATH C PAIIMOHATHHBIMA YHCIIAMA 3HAUCHUS IENIBIX CTETICH i

4ycell, KOpHEHHATYPAIbHON CTENEHH U3 YHCE;

n300pakaTh TOYKAMHU Ha YUCIIOBOU MPSIMOH IIENTbIC M palliOHAIBHBIC YHCTIa;

1300pakaTh TOYKAMU Ha YMCIOBOM MPSMOI [IENble CTENEHH YCel, KOPHH HATypalbHON
CTEIIeHH U34YHUCeT;

BBITIONHATH HECTIOXKHBIE TIPe0Opa30BaHMSI IENBIX U IPOOHO-PAIIIOHANTBHBIX OYKBEHHBIX
BBIPAKCHHUI;

BBIPYKATh B MIPOCTEHIINX CITydasX W3 paBEHCTBA OHY IIEPEMEHHYIO Yepe3 IPYTHe;
BBIYHCIIATH B IPOCTHIX CITydasx 3HAUCHS YUCIIOBBIX 1 OyKBEHHBIX BHIPAKEHHIH,
OCYIIECTBISISTHEOOX OTUMBIE TIOZCTAHOBKY U TIPE00pa30BaHUS;

n300pakaTh CXEMaTHYECKHU YT'0Jl, BEJIMYMHA KOTOPOT'O BEIPAYKEHA B TP/IyCax;

OLCHNBATDb 3HAKU CUHYCA, KOCUHYCA, TAHTCHCA, KOTAHI'CHCA KOHKPCTHBIX YTJIOB.

B nosceonesroti scuznu u npu uzyuenuu Opyeux yueoHvlx npeomemos:

H
]

BBIITOJIHATD BBIYUCIICHHUA IPH PCIICHUH 3a/1a4 MMPAKTHYCCKOI'0 XapaKTepa,

BBIITOJIHATD MPAKTUYCCKUEC PACUCThI C UCIIOJIb30BAHHUEM IIPU HCO6XO,Z[I/IMOCTI/I CIIPpaBOYHBIX
MaTepuaioB NUBBIYUCIIUTCIIBHBIX yCTpOﬁCTB;

COOTHOCHUTL pCaJIbHBIC BEIINYUHDBI, XapPAKTCPUCTUKHA 00BEKTOB OKPYXarouiero Mmmupa ¢ ux

KOHKPCTHBIMUYKUCIIOBBIMU 3HAUCHUAMMU,



| HUCIOJB30BaTh MET OBl OKPYTJICHUA, HpI/I6J'II/I)KCHI/I$I U IPUKUIKU ITPU PCHICHUN

MPaKTUYCCKUX 3aI[a‘{HOBCCI[HeBHOﬁ JKHU3HU

Ypasuenus u nepasencmea

] PemaTp nTuHelHbIE ypaBHEHUS U HEPABEHCTBA, KBaApaTHHIE YPAaBHEHUS;

"] IpUBOAMTH HECKOJIBKO IMPUMEPOB KOPHEN MPOCTEUIIErO0 TPUTOHOMETPUYECKOI0 YPABHEHUS
BUJA: sin X =a, COS X = a, tg X = a, Ctg X = &, rae a — TabinMuHOe 3HAYCHUE COOTBETCTBYIOIIEH
TPUTOHOMETPHUYECKOH QYHKIIHH.

B nosceonesnoil sxcuznu u npu uzyuenuy Opyeux npeomemos:
®  COCTaBJIATh U PEIIATh YPABHEHUS U CUCTEMBI YPABHEHUH IIPU PELLIEHUU HECIOKHBIX

NIpaKTHYECKUX3a1a4
Texcmogvie 3a0auu
| Pemath HECII0KHBIE TEKCTOBBIE 33/1a4U PA3HbIX THUIIOB;
aHaAJIM3UPOBAThH YCIOBUE 3a[a4H, TP HEOOXOJUMOCTH CTPOUTH JJIS €€ PELICHUS
MaTEMaTUYECKyOMOENb;
MMOHUMATh M UCIIONIL30BATH JJIsl pElIeHUs 33/1a41 HH(OpMAIINIO, IPEJICTABICHHYIO B BHJIE
TEKCTOBOW MCUMBOJIBHOM 3aITUCH, CXeM, TaOJIHUII, HarpamMm, Tpa(uKoB, pUCYHKOB;
JIEIICTBOBATH 110 aJITOPUTMY, COAEpKALIEMYCS B YCIOBHH 3a]1a4H;

HCIIOJIB30BATh JIOTUYCCKHUEC PACCYXXKACHUA ITPHU PECIICHUUN 3a/1a4u,

paboTath ¢ H30BITOYHBIMU YCIIOBUSAMH, BBIOMpas U3 BCel MH(OpMAIUH, JaHHBIC,
HEOOXOAUMBIC UISPEIICHUS 3a1auH;
OCYILECTBIIATh HECIOXKHBIHM Mepebop BO3MOKHBIX PEIICHUH, BRIOMpas U3 HUX
OIITUMAaJIbHOE MTOKPUTEPHSIM, CHOPMYIUPOBAHHBIM B YCIOBUU;
AHAITM3UPOBATH U MHTEPIIPETHPOBATH MONyYSHHBIC PEIICHHS B KOHTEKCTE YCIIOBHSI 3a]1a4H,
BBIOMpAThpEIICHNS, HE TPOTUBOPEYAIE KOHTECKCTY;

| pemarb 3a71a4¥ Ha pacyeT CTOMMOCTH MOKYIIOK, YCIIYT, MTOE3/IOK U T.II.;

| pemaTh HECIOXHBIC 33/Ia4H, CBSI3AHHBIC C JIOJICBBIM YYACTHEM BO BIaJCHUH HUPMOH,
MPEANPUITHEM, HEIBUKHUMOCTBIO;

| pemarth 3a7a4M Ha MPOCThIC IPOLEHTHI (CHCTEMBI CKHJIOK, KOMUCCHU) H Ha
BBIYMCIICHHUE CTIOKHBIXITPOIICHTOB B PA3JIMYHBIX CXEMaX BKJIAJIOB, KPETUTOB M UIOTEK;

| pemarth MpaKTHYCCKHE 3a7a4H, TPEOYIOIIIE UCTIONL30BAHMSI OTPUIIATEIBHBIX YHCEN: Ha
ompesielieHne TeMIepaTyphl, Ha ONpeelieHHE TONIOKEHHS Ha BpeMEeHHON ocH (10 Hatei
3PbI U TIOCIIE), Ha JBIKCHUEICHEKHBIX CPE/CTB (MPUXO0J/PAcXo/), Ha OMpe/elICHHE
[ITyOWHBI/BBICOTHI H T.I1.;

] HChoNB30BaTh MOHATHE MacIITaba /i HAXOXKICHUS PACCTOSIHUM U JUTMH HA KapTaxX, MIaHax
MECTHOCTH,IIJIAHAX MOMEIIEHUH, BBIKPOMKAX, MPH paboTe Ha KOMIBIOTEPE U T.II.
B nosceownesroii sicuznu u npu uzyveHuu Opyeux npeomemos.
®  pelaTh HECIOXKHBIE MPAKTUIECKU e 3aa9H, BOSHUKAIOIIUE B CUTYAIUSIX [TOBCEIHEBHOMN KU3HH
Buinycxknux nomyuum 6o3moscnocmos nayuumocs ¢ 10-11-m knaccax: ons pazeumusi mvlulieHus,

UCNONIL306AHUA 8 NOBCEOHEBHOU JHCUHU U 00eCnedeHUs 603MONCHOCTU ycneutHoco I’lpO()Oﬂ.?fC‘eHM}l



00pazosanus NO  CHEYUAIbHOCWAM, He C6A3AHHbIM €  NPUKIAOHBIM — UCNOAb308AHUEM
Mamemamuxu.
Dnemenmuvt meopuu MHONCECHE U MAMEMAMUYECKOU JIOCUKU

Onepuposams NOHAMUAMU. KOHEUHOE MHONCECHBO, INeMEHM MHOHICeCmed,
NOOMHOJICECB0, NepeceueHuUe U 00beOUHeHUe MHONCECE, YUCT08ble MHONICECEA HA
KOOPOUHAMHOU NPSMOU, OMPE30K, UHMEPBAL, NOTYUHMEPBAT, NPOMEICYMOK C 8bIKOJOMOLL
mouKotll, epaguieckoe npedcmagieHue MHOICECE HA KOOPOUHAMHOU NIOCKOCMU,
ONEpUPOBAMs NOHAMUIMU: YIMBEPAUCOCHUE, OMPUYAHUE YMEEPIHCOEHUS, UCMUHHbIE
U JIOJICHBLE YMBEPICOCHUS, NPUHUHA, CLeOCmEUe, YACMHbIL CLyYall 0bwe2o
VmMEepHCOeHUsl, KOHMPRPUMED,
npoeepsms NPUHAOLEHCHOCHIL DLEMEHMA MHONCECMBY;
Haxooums nepeceverue u 00beOUHeHUe MHOICECME, 8 TOM YUCTe NPeOCTNABIEHHBIX
epaguiecku HaUUCA080U NPAMOU U HA KOOPOUHAMHOU NIOCKOCIU,

npoBOOUMb QOKA3AMENbHBLE PACCYIHCOeHUS OJisk 000CHOBAHUSL UCTHUHHOCTNU YIGEPIHCOCHUIL.

B noseceonesnoii ocuznu u npu uzyuenuu Opyeux npeomemos:
UCNOIb308AMb YUCTIO8blE MHOIICECMBA HA KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
NIOCKOCIU ONISLONUCAHUSL PEATIbHBIX NPOYECCO8 U AGACHUIL,
| nmposodumsb doxazamenvhvie pAcCyAHCOeHUs: 8 CUMYAYUIX NOBCEOHEBHOLL JICU3HU, NPU
peutenuu 3a0ay u3opyux npeomemos
Yucna u eviparcenusn
I C80600HO onepuposams NOHAMUSIMU. Yer0e YUCTO, OeTUMOCHb YUCET, OObIKHOGEHHAS
Opobb, decsimuunas Opobb, PAYUOHATILHOE YUCTO, NPUOTUNCEHHOE 3HAYEHUE YUCILA, HACTMb,
007151, OMHOWEHUE, RPOYeHm, NOGbIUEHIUEe U NOHUJICEHUEe HA 3A0AHHOe YUCLO NPOYEHMO8,
macumaob,
| npueodums npumepsl YUCeL ¢ 3A0AHHBIMU CEOUCMBEAMU OCTUMOCTIU;
| onepupogamv NOHAMUSAMU. MPULOHOMEMPULECKASL OKPYIHCHOCHb, PAOUAHHASL U 2PAYCHAS
Mepa yana, 8eIutuna yend, 3a0anH020 MouKol Ha MPUSOHOMEMPUYECKOU OKPYICHOCHIU,
CUHYC, KOCUHYC, MAH2EHC UKOMAH2EHC Yel08, UMEIOUWUX NPOU3BONbHYIO 8EIUYURY, YUCILO T,
| gbInoaHaAmyb apu@memuueckue 0eticmsus, couemas YCmuble U NUCbMEHHbLE NPUEMb,
NPUMEHSISL BPUHE0OX00UMOCMU 8bIYUCTUMETbHBLE YCIMPOLICMEA,
| nov3ogamvcs oyenKol U RPUKUOKOLU NPU NPAKMUYECKUX pacuemax,
1 nposodums no uzeecmubIM GopMyIam u npasuIam npeodpaz06anUst OYKEEeHHbIX

6blpa3K‘€HubZ BKIIIOYAIOWYuUx cmeneru, KOpru u mpucoHomempuieckue (i)yHKMMM,'

| Haxooumbv 3HAUEHUS YUCTOBbIX U OYKBEHHBIX 8bIPANCEHUN, OCYWECMEssA He0OX00uMble
noOCMaHo8KY UNpeobpa308anus;
U300pasicamv cXeMamuyecku y2oi, 8eIUYUHA KOMOPO20 8bIPAICEHA 8 2padycax Ul paouanax;
UCNONBL306AMb NPU Peulenul 3a0ay MAOIUYHbLE 3HAYUEHUS MPUSOHOMEMPULECKUX QYHKYUL Yel08,

BBINONHAMb NEPEBOO GETUUUHDL Y2AA U3 PAOUAHHOU MEPbl 8 2PAOYCHYIO U 00PAMHO.



B nosceownesroii sicuznu u npu uzyHeHuu Opyeux yueoHvlx npeomemos.

Ll uinoHAMb 0elCcmeuUst ¢ YUCI08bIMU OAHHBIMU HPU PeleHuy 3a0ad NPAKMU4ecKo2o
xapaxmepa u 3a0auu3 pa3iuyHuIX obaacmeri 3HAHUL, UCNONL3YA NPU HE0OX00UMoCmu
CNpasoutble MamepuaIbl U GbIMUCIUMENbHbLE YCMPOUCEA;

Ll oyeHugamo, CpABHUBAMb U UCHONL308AMb NPU PEeUleHUU NPAKTNUYECKUX 3a0aY
YUCTIOBblE 3HAUCHUSPEATLHBIX GeTUYUH, KOHKPEMHblE YUCTIOBbLe XAPAKMEPUCTIUKU
00BEKNO0G OKPYHCAIOU|e20 MUPA

Ypasuenus u nepasencmea

Pewams payuonanvuvie ypasnenus u nepagencmaa, npocmetiuiue
UPPAYUOHATIbHBIE UMPULOHOMEMPUYECKUE YPABHEHUS, HEPABEHCTNEA U UX
cucmemul;

| ucnonvzogams mMemoovl peulenus ypagHenuil: npugederue K 6U0y «npou3eeoeHue pagHo Hymo»
unu
«Yacmuoe pagHo M0y, 3aMeHA NEPEMEHHBIX,

| ucnonvzosams mMemoo unmepaanos Ojis peuleHusi Hepasencms,
UCNOIBL306AMY 2pApuYecKUll Memoo O1s NPUOTUICEHHO20 PeuleHUst YPAGHEHUI U HEPABEHCME,
U300padicamv Ha MpPUSOHOMEMPUYECKOU OKPYIHCHOCHIU MHONCECHBO PEUEHUT
NPOCMEUUUXTNPULOHOMEMPUYECKUX YPABHEHUI U HEPABEHCME,
BbINOHAMb OMOOP KOPHEU YPAGHEHUIL Ul PEeUleHUll HEePAGEHCME 8 COOMBEMCMBUL C
OONONIHUMENbHBIMUYCTLOBUSMU U O2PDAHUYEHUSIMU.

B noseceonesnoii sorcuznu u npu uzyuenuu Opyeux yueOHvix npeomemos:

COCMABIsIMb U Peulamy YPAaGHeHUs, CUCTHEeMbl YPAGHEHULL U HePAGEHCBA NPU PeleHUU
3a0a4 Opy2uxy4eoHvix npeomemos;
UCNOIBL306AMb YPAGHEHUSL U HEPABEHCMEA OISl NOCMPOEHUs. U UCCTe006aHUs
NPOCMEUUUXMAMEMATNUYECKUX MOOeIell PEATbHbIX CUMYAyUl Uil
NPUKTIAOHBIX 300a4;

| ymemb unmepnpemuposams NOIYYEHHbII NPU PEUUEHUY YPABHEHUS, HePABEHCEA
WU cUCmeMbIPe3yIbmam, OYeHU8AMb €20 NPAasOOn0d0bUe 8 KOHMEKCme 3a0aHHOU
PEanbHOU cCumyayuu wiu NPUKIaoHou 3a0a4u

Texcmoguvie 3a0auu
Pewamp 3a0auu pazuvix munos, ¢ mom wucie 3a0a4u nOGLIUEHHOU MPYOHOCU,
8LIOUPAMb ONMUMATLHBLI MEMOO peulenus 3a0a4u, pAcCMampueds pasiuyHsle Memoobl,
CMpoums MOOeb peueHUs 3a0ayu, NPosoOUNb 0OKA3AMENbHbIE PACCYHCOCHUSL,
pewams 3a0auu, mpebyiowue nepebopa 8apuanmos, NPOGePKU YCI06ull, 6bl6opa
ONMUMATLHO20PE3YIbMAma;

AHATUBUPOBAMb U UHMEPNPEMUPOBAMDb Pe3YIbMamyl 6 KOHMeKCme YCl08Ust 3a0ayi, bloupams
pewienuss, e npomueopedauue KOHMeKCcny;,
nepesooums npu peuteHuu 3a0a4u uHgopmayuio u3 00HoU Gopmsi 6 opyeayo,

UCTIONIB3YSL NPUHEOOX0OUMOCIU CXembl, Mabauybl, epapuru, ouazpammol,



B nogceonesrou scuznu u npu uzyuenuu Opyux npeomMemos:

| pewamb npaxmuueckue 3a0a4u u 3a0ayu u3 Opyeux npeomemos
TemaTuueckuii niiaH
KonnuectBo yacos
No ConepxaHue yueOHOT'0 MaTepuana
1 Monynb 1edCTBUTENHHOTO YUCIA. 12
2 OcHOBBI anreOpbl MHOTOYJICHOB. 8
3 PaunonansHbie anreOpanvecKue ypaBHEHUS u| 20
HepaseHncrra
4 Anrebpaunveckre 3aJa4u C mapaMeTpaMu 14
5 Cucremsl TPUTOHOMETPUYECKUX ypaBHeHu#. | 12

Tpuronomerpuyeckie HEpaBeHCTBA.




IMoypouHbIii miIan

Ne Tema pazoena, Kon-¢0 OCHOBHBIE IOHATHS
YpoKa YpoKa uacoe

1. | Moayne AefCTBUTENBHOTO YHCIAH 1 Onpenenenue MOZIYJS qucia u ero
€ro TeOMETPUIECCKUN CMBICIL. reoMeTpudeckas HHTepIpeTalysl.

2. | Pemenne ypaBHEHUH | f(x) | = 1 Onpenenenne Moayns yucia. Perenue HeclnoXHbIe
a(x), f( | X | )= g(x). YpaBHEHUS C MOYJIEM.

3. | Pemenne ypaBHEHUS 1 Onpenenenvie MoyIst uncia. Pelenne HeclIoKHbIE
| f(x) | = | g(x) | YpaBHEHUS C MOAYJIEM.

4. | Pemenue ypaBHEHHU, 1 Ompenenenne Moayis yucia. Permenne ypaBHeHUIC
COZIepIKaIInX HECKOJIBKO HECKOJIbKUMH MOJTYJISIMH.
MOJTYJICH.

5. | Pemenue HepaBeHCTB | f(x) | <g(x), 1 Ompenenenne MoayIst uicia. Penienrne HecIoKHbIE
| f(x) | >o(x), f( | X | > g(x), f( | X | ) HEpaBEHCTBA C MOAYJIEM.
< 9(x).

6. | Pemenue HepaBeHCTB | f(x) | > 1 OmnpeneneHne MOIyIIs Yncia. Penenne HecIoKHbIE
| g(x) | , | f(x) | > | g(x) | . HEPABEHCTBA C MOJYJIEM

7. | Pemenue HEPaBEHCTB, 1 Ompenencare MOIYIISI qHUCIIa. Pemenne
CoJIepKaIInIX HECKOJIBKO HEpPaBEHCTBA C HECKOIBKUMHU MOTYJISIMH.
MOJTYJICH.

8. | Pemenue HEPaBEHCTB, 1 Ompenencare MOIYIISI qHUCIIa. Pemenne
CoZIepXKaIInX HECKOJIBKO HEpaBEHCTBA C HECKOIBKUMHU MOTYJISIMH.
MOJYJEH.

9. | Hocrpoenue rpadukoB GyHKIHH 1 Onpenenenvie Moxyns uncna. I paduxn GhyHKIMIA C
y= | f(x) | n y=f{( | X | ). OJTHUM MOJYJIEM U C HECKOIBKUMHU MOJTYJISIMHU

10. | Moctpoenwue rpaduka GyHKIUH 1 Onpenenennie Mmoayns uncna. I paduxn GyHKIMIA C
y= | f(x) | ny=f( | X | ). OJTHUM MOJYJIEM U C HECKOIBKAMHU MOJTYJISTMHU

11. | Iloctpoenne tpaduka yHKIHH, 1 Omnpenenenvie Mmoxyns uncna. [ paduxu dhyHKIMIA C
COoJIepKaIIIX HECKOJIBKO OJTHUM MOJYJIEM U C HECKOIBKUMH MOIYIISIMA
MOJYJEH.

12. | Iloctpoenue rpaduka GyHKIUH, 1 Onpenenenue moayins uucna. I'paduku GyHkumii c
CoJIepKaIIIX HECKOJIBKO OJTHUM MOJYJIEM U C HECKOIbKAMHU MOJTYJISIMHU
MOJYJEH.

13. | MHoroueHbI oT OJTHOTO 1 OnpeneneHre MHOTOUICHA.
TIepeMeHHOT 0. Meron Meron HeonpeneneHHbIx ko3 duinentoB Pemenue
HEONpeAeIeHHBIX KO PHUINEHTOB. 3aJaud  C HCIONb30BaHMEM  MeEToja

HEonpeaeneHHbIX K03 uimenTos.

14.| HdelictBus HaJg MHOTOWICHAMH. 1 TeopeMy O JeneHMH MHOTOWIEHa C OCTATKOM.

Henenune MHOTO4YJIeHa c [Ipu3Haku genuMOCTH.

OCTaTKOM




15.

Mer oL JACICHUA MHOI'O4JICHOB

I[CJ'ICHI/IC MHOT'OWICHBI MCTOAOM «YTJIa».

«YTOJIKOMY,
16. | Teopema besy u cnencrBus usHee. Teopema besy u cxema I'opHepa.
Cxema I'opaepa. Pemenne HecnoxHbIE 3a1a4K C UCIOIB30BAHUEMCXEMBI
I'opuepa u Teopemy besy.
17. | Teopema be3y u crnencrBus usHee. Teopema be3y u cxema ["'opHepa.
Cxema I'opnepa. Pelienne HecloXHbBIE 3aJJa4U C UCTIOJIb30BAHUEMCX EMBbI
I'opuepa u Teopemy besy
18. | Kopuu  mHorowiena.  KpartHbie Teopema be3y u cxema ['opHepa. Pemienue
KOpHH. YpaBHCHUA BBICHINX CTeIleHEeN.
19. | Teopema 0 LEJIOM KOpHE Teopema besy u cxema I'opHepa.
MIPUBEIEHHOTO MHOT'O4WJIEeHa c Teopema 0 pallOHAIFHOM KOPHE MHOT'OWIEHA CIIEIBIMHU
LETBIMA ko3 puImeHTaMu. ko3 uIeHTaMu
Teopema 0 pallMOHAJIBHOM KOpHE
MHOTOYJIEHA c HENTBIMA
KO3 pUIIEHTaMH.
20.| Teopema Buera. Teopemy Buera Perienue ypaBHeHH! BBICIIMXCTEICHEH
21.| YpaBHEHUS BBICIIHMX CTEIICHEH. Teopemy besy u cxemy I'opHepa. Penienne
YpaBHEHUS BBICIINX CTEIEHEH.
22.| YpaBHEHHS BBICIIHX CTEIICHEH. Teopemy Be3y u cxemy ['oprepa. Pemrenue
YpaBHEHUS BBICIINX CTEIIECHEH.
23.| Meronpl  pellieHHS — ypaBHEHUMH Pemate  ypaBHeHHMs BhIcHIMX —cTerneHell.  CriocoObl
BBICIIINX CTEIEeHEeH: 3aMeHa pelleHus  ypaBHEHUH  3aMEHOM  IEPEMEHHOM U
MepeMeHHOW W  pa3lioKeHWe Ha pa3ioKeHneM Ha MHOMKHTEIH.
MHOKHTEITH.
24.| Metonpl  peuieHusl  ypaBHECHUM Pemare ypaBHeHms Bwicmmx cTerneHeidl. CriocoOsl
BBICIIINX CTETICHEH: 3aMeHa pelieHus  ypaBHEHUH  3aMEHOM  IEPEMEHHOHM U
TepeMeHHONH ¥ pa3jioKeHHe Ha pa3ioKeHneM Ha MHOXKHTEIH.
MHOKHTEITH.
25.| Bo3BpaTHbIE ypaBHEHUSI. IlonsiTue  BO3BPAaTHOrO  YpaBHEHUS.  AJTOpPUTM
pelIeHus BO3BPAaTHBIX YpaBHEHUN
26.| Bo3BpaTHbIE ypaBHEHUSI. IlorsiTe  BO3BpPAaTHOTO  ypaBHEHHs.  AJTOPUTM
peleHus BO3BPATHBIX YpaBHEHUN
27.| YpaBHeHwus, OJTHOPOJTHBIC IlonsiTHe  OOHOPOAHOrO  ypaBHEHUS.  AJTOPUTM
OTHOCHUTEIIHHO BXOISIINX B HUX pelIeHus: OMHOPOAHBIX YpaBHEHUN
MIEPEMEHHBIX.
28.| YpaBHeHwus, OJTHOPOHBIE IlonsiTue  OOHOPOAHOrO  ypaBHEHUs.  AJTOPUTM
OTHOCHUTEIBHO BXOJSIIUX B HHUX pelIeHus OTHOPOHBIX YpaBHEHHIA
TepeMeHHBIX
29.| Cummerpuyeckue ypaBHeHHus 3 ud [loHsiTHE CHUMMETPUYECKOTO YpaBHEHUS. AJITOPUTM

CTeIeHell.

peHICHUA CUMMCTPHUICCKUX ypaBHeHI/Iﬁ




30.

Cummerpudeckue ypaBHeHus: 3 ud

[loHsITHE CHMMETPUYECKOTO YpaBHEHHS. ANITOPUTM

CTETIeHEeH. pelIeHus] CAMMETPUUECKUX YPaBHEHUI
31.| Pemenue HepaBEHCTB C MTOMOIIBIO Meron MHTEPBAJIOB. [Ipumenenue MeToaa
METOJ HHTEPBAJIOB MHTEPBAJIOB IIPU PELLICHUH HEPAaBEHCTBA.
32.| Pemienue HepaBEHCTB C MTOMOIIBIO Merton MHTEPBAJIOB. [Ipumenenune MeToaa
METOJ HHTEPBAJIOB. WHTEPBAJIOB MIPU PELICHUH HEPaBEHCTBA.
33.| Pemenue cucreM HepaBEeHCTB. [Monsitue cucremsl HepaBeHCTB. CrocoObI pelIeHus
CHUCTEM HEpaBEHCTB.
34.| Pemenue cucteM HepaBEeHCTB. [Monsitue cucremsl HepaBeHCTB. CrocoOBI pelIeHus
CHCTEM HEpaBEHCTB.
35.| Cucrembl ypaBHEHUH ¢ IByMs ITonsTue CUCTEMBl  YpaBHEHUH ¢ IByMmA
repeMeHHBIMHU. nepeMeHHbIMU. ['paduyeckoe pelieHre CHCTEMEI
ypaBHEHUH C ABYMS TIepEMEHHBIMH.
36.| Cucrembl ypaBHEHUH ¢ IByMs [lonsTue cucremMsl ypaBHEHUH C IBYMs NEpEMEHHBIMHU.
repeMeHHBIMU I'paduueckoe penieHWe CUCTEMBI YpaBHEHHH C JIBYyMs
TepeMEHHBIMHU.
37.| Meronwt pelexns CHCTEM IIonsiTHE CUCTEMBI ypaBHEHUH C IBYMS
YpaBHEHUH. nepeMeHHbIMU. Pa3nnynabie criocoObl pemeHmst
CHUCTEM ypaBHEHHH C ABYMS IIEPEMECHHBIMHU.
38.| Merombt peleHus CHUCTEM TlonsiTe cucTeMbl ypaBHEHUM C IBYMsI
ypaBHEHU M MepEeMEHHBIMU. Pa3mmuHbIe CIIOCOOBI peIeHus
CUCTEM ypaBHEHHI C JBYMs IIEPEMEHHBIMU
39.| Pemenne 3amad  C  MOMOUIBIO Pemates TeKkCTOBBIE 3a1a4M C UCIIOJIB30BAHUEM
CUCTEM YpaBHEHUU. CHUCTEM ypaBHEHUU
40.| Pemenne 3amad ¢ TOMOUIBIO Pemats TeKCTOBBIE 3a1a4M C UCTIONIB30BAaHUEM
CUCTEM YpaBHEHUU YpaBHEHUH WA CUCTEM YPAaBHEHH.
41.| YpaBHEHHS C TapaMeTpoOM [lonsiTre ypaBHeHwus ¢ mapameTpoM. Pemenne
YpaBHEHUH C MapaMeTPOM C MOMOIIBIO CBEAECHUA K
KBaJIpaTHOMY YPaBHEHHIO
42.| YpaBHEHHUS C TapamMeTpoM [lonsiTue ypaBHeHHs ¢ mapamerpoM. Pemenne
YpaBHEHUH C HapaMeTpoOM I'pauuecKH.
43.| HepaBeHcTBa ¢ mapaMeTpoM IlonsiTne HepaBeHCTBa ¢ napaMmeTpoM. Pemenne
MPOCTEUIIINX HEPABEHCTB C MMapaMeTPOM
44.| HepaBeHcTBa ¢ mapaMeTpoM IlonsiTne HEpaBeHCTBaA ¢ mapaMeTpoM. Pemenue
MPOCTENUIINX HEPABEHCTB C MMapaMeTPOM
45.| YpaBHeHUS c mapaMeTpoM u Pemenne ypaBHeHMI ¢ mapaMeTpoOM U MOAYJIEM
MOJlyJIEM
46.| YpaBHeHUS C mapaMeTpoM U Pemenne ypaBHeHMi ¢ mapaMeTpoM U MOAYJIEM
MOJlyJIEM
47.| YpaBHeHUS c mapaMeTpoM u Pemenne ypaBHeHMit ¢ mapaMeTpoM U MOAYJIEM

MOAYyJIEM




48.

VYpaBHEHUA ¢ mapaMeTpoM U

Pemenne ypaBHeHMi ¢ mapaMeTpoM U MOAYJIEM

MOJlyJIeEM

49.| HepaBeHcTBa ¢ mapaMeTpoM U Pemenrie HepaBEeHCTB € MapaMeTpOM U MOIYIEM
MOJTyJIEM.

50.| HepaBenctBa ¢ mapameTrpom u Pemenrie HepaBEHCTB € MapaMeTpOM U MOIYIEM
MOJlyJIEM

51.| HepaBeHcTBa ¢ mapaMeTpom u Pemenvie HepaBEHCTB € MapaMeTpoOM U MOJYJIEM
MOJlyJIEM

52.| HepaBeHcTBa ¢ mapaMeTpoM 1 Pemenrie HepaBEHCTB € MapaMeTPOM U MOJTYJIEM
MOJlyJIEM

53.| Cucremsl ypaBHEHHH U Pemenue cucrem ypaBHEHUH C MapaMeTpoOM U
HEPaBEHCTB C TapaMeTPOM. MOJTyJIEM

54.| Cucremsl ypaBHEHH 1 Pemenue cucrem ypaBHEHUH C MapaMeTPOM U
HEPaBEHCTB C TapaMeTpoM MOJTyJIEM

55.| CucreMBl  TPUTOHOMETPHUUIECKUX Pemiats HECIOXKHBIE CHCTEMBI
YpaBHEHUH. TPUTOHOMETPUYECKUX YPABHEHUI.

56.| Meroas! peleHus TTo3HAaKOMUTHCS C METOIAMU PEIIEHUS] CUCTEM
TPUTOHOMETPHUIECKUX TPUTOHOMETPUYECKUX YPaBHEHH.
YpaBHEHUH.

57.| Meronpl penieHus Pemats cucTEMBbI TPUTOHOMETPUUECKUX YPABHEHU
TPUTOHOMETPUYECKUX YPABHEHUM. Pa3IMYHBIMA METOJAMU

58.| Merombl pelieHus Pemiats cucTEMBI TPUTOHOMETPUUECKUX YPABHEHU
TPUTOHOMETPUUECKHUX Pa3IMYHBIMA METOJAMU
YpaBHEHUH.

59.| TpuroHomerpruecKue PemaTe HecI0)KHBIE TPUTOHOMETPUY ECKUX
HEPaBEHCTBA. HEPABEHCTB

60.| TpuroHoMmerpruecKue PemaTe HecI0KHBIE TPUTOHOMETPUY ECKUX
HEPaBEHCTBA. HEPABEHCTB

61.| Meronb! pereHus [To3HaKOMHTECS C METOJJTAMU PEIICHUS] CHCTEM
TPUTOHOMETPUUECKHUX TPUTOHOMETPUYECKUX YPABHEHUI
HEPaBEHCTB.

62.| Meroab! perieHus PewmaTe TpUroHOMETpUUECKUE HEPABEHCTBA
TPUTOHOMETPUUYECKUX Pa3IUYHBIMU METOJAMU
HEPaBEHCTB.

63.| Meroab! perieHus Pewate TpUroHOMETpUYECKHE HEPABEHCTBA
TPUTOHOMETPUUYECKUX Pa3IUYHBIMU METOJAMU
HEPaBEHCTB.

64.| Meroap! peneHus Pemats TpuroHomeTpuuecKkue HepaBeHCTBA

TPUTOHOMCTPHUYCCKUX

HCPABCHCTB.

Pa3IMIHBIMUA METOAAMU




65.

Mer OIbl PCIICHUSA CUCTEM

Pemate Hec10KHEBIC CHCTEMEI

TPUTOHOMETPHUYECKIX TPUTOHOMETPHYECKUX HEPABEHCTB
HEpaBEHCTB.

66.| Meroabl peneHns CucTeM PemaTth HecoOXHBIE CUCTEMBI
TPUTOHOMETPHYECKHX TPUTOHOMETPHYECKUX HEPABEHCTB
HEpaBEHCTB.

67.| 3amuTa TBOpYeckMX  paboT U BBINOTHUTE 3aIUTY TBOPYECKUX PabOT 1O
pedepaTos BBIOpaHHOHN TEMaTHKE

68.| 3ammTa TBOpUECKHX paboT U BEIMOMHUTS 3a1MTy TBOPUYECKHX padboT Mo

pedepaTos

BBIOpaHHOH TeMaTuke




Y4eOHo-MeTOAMYECKOE 00ecieueHue U MAaTePUAILHO-TeXHUYecKoe o0ecneyeHney4e0Horo npomecca
1. Mapeirun U1.®.  «DakynpTaTuBHBIA Kypc 1o MaTemaTtuke. Pemenne 3amau. 10 xi». Mocksa.
«IIpocsemenue» 1990 rox.
2. Bapwmiio B.B., menbaukoB .U, «3amauu no maremaTuke. Y paBHEHUS U HepaBeHCTBay. CIIPaBOYHOCTIOCOOHE.

MznarensctBO «Hayka» 1988 roa.

3. Ckanosu M.J. «IlonHbiii cOOpHUK pelieHuii 3a1a4 1ist noctynaromux B BY3b». Mocksa. «AnbsiHC —By». 1999
TOJI.

4, «COOpHHK 331124 A7 MPOBESHUSI MMCbMEHHOI0 9K3aMeHa 10 MaTeMaTHKe 33 KypC CpeAHEH IIKOIbD.

5. Konecuukora C.U. «Matemaruka. MuTeHCcuBHBIN Kypc moarotoBku k EIDy», Aiipuc Ilpecc. 2004rosm.

6. OUIIN. EI'D. Marematuka. TumoBble 3K3aMeHaIMOHHBIE BapwaHTHL. lloj pemakuueit A. JL.

CeménoBa. MockBa, "HanmonansHoe oopazoBanue”, 2018.

1. C.H. Onexnuk, M.K. IToranos, I1.1. Ilacnuenko YpaBHeHus 1 HepaBeHCTBa. HecTaHgapTHEIE METOBI
pemenns, 2003, JJPODA

8. [1.B. Cemenor YpaBuenus u HepaBenctBa, 2008, MITHMO

9. [1.®.CeprokoB, A.H.CmonsakoB TpuroHoMmerpudeckne ypaBHEHHS W HEPABEHCTBA M METOAWKA HX

pemenns, 2004,  CraBpormnonb

Onucanue y4eOHO-METOIMYECKOT0 U MATEPHATBHO-TEXHNYECKOT0 00ecnevyeHn st
o0pa3oBaTe/LHOIO Mpolecca no npeamery «MaremMaTukay

K TexamueckuM cpencrBaM 00y4eHUs], KOTOpbIe MOTYT 3 (HEKTUBHO UCIIONB30BATHLCS HA YPOKax
MaTeMaTHKH, OTHOCATCS KOMITBIOTED, WHTEPaKTUBHAS JOCKA H JIp.

[IpuBeném mpumMepsl pabOT IMPU UCITOE30BAHIH KOMITHIOTEPA:

- TIOMCK JOTIOTHATEIRHON HHpopManun B IHTepHETE;

— CcO3JjaHMe TEeKCTa OKIIaa;

— 00paboTKa JaHHBIX POBEICHHBIX MaTEMATHIECKIX UCCIEIOBAHUI;

— co3JaHmne MyJbTUMEIUHHBIX Mpe3eHTanni (TEKCTOB C pUCYHKaMH, GoTorpadusiMe 1 T.1.), B TOM YHCIE IS
MIPEJCTABIIEHUS PE3YIHTATOB HCCIEOBATEIHCKON U IPOSKTHOM JEATENbHOCTH.

[Ipu rcronb30BaHUHM KOMIIBIOTEPA yUAIIUEC] PUMEHSIOT IMOydeHHBIE Ha YPOKaX HH(PpOpPMAaTHKH
WHCTPpYMEHTaJIbHBIE 3HAHUS (HApUMeEp, YMEHHsI pa0doTaTh ¢ TEKCTOBBIMHU, TPAPUIECKUMHU PEAAKTOPAMH UT.J.), TEM
caMbIM y HUX (hOpMUPYETCS TOTOBHOCTh ¥ MPUBBIYKA K TPAKTUYECKOMY MTPUMEHEHHUIO HOBBIX HH()OPMAaIMOHHBIX

TEXHOJIOTHH.
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