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HosicHUuTeEIbHAS 3aNIMCKA
PaGouast mporpamMmma ydeOHOTO npeameTa « Anredpa» COOTBETCTBYET TPEOOBAHHSIM:

e @enepa’dbHOTO TOCYIAPCTBEHHOro 00meoOpasoBaTenbHoro cranaapra 2010 roma ¢
M3MEHEHUSMHU U JIONOJHEHUSIMU;
® MpUMEpHON 00pa3oBaTENBHON MPOTrPaMMBI OCHOBHOTO OOIIero oOpa3oBaHMs MO MaTeMAaTHKE
(anredpa);
e [porpamMme Mo mnpeamery «Amnredpa» mns 7-9 KiaccoB, COCTaBICHHOW B COOTBETCTBUU C
TpeOoBaHusiMu  DenepanbHOrO TOCYAAPCTBEHHOTO 00Pa30BAaTEIBLHOTO CTAaHIAPTa OCHOBHOIO
obmero obpazoBanus (PI'OC OOO), Ha ocHOBe mporpammbl Matematuka: 5 — 11 xmacceer / AT
Mepsnsik, B.b. ITononckuii, M.C. fAxup, E.B.byrniko — M.: Benrana-rpad, 2014.
e 00pasoBarenbHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pazoBanus MBOY «COILL Ne 1»
e yuyeOHOMY T1aHy MBOVY «COIILI Ne 1y;
e (eneparbHOMY MEPEUHIO YUCOHUKOB;
e T0JI0keHUIO 0 pabdoueii mporpamme MBOY «COILLL Ne 1y

[Iporpamma mo anrebpe cocraBieHa Ha ocHOBe DYHIAMEHTAIBHOTO SApa COJEPIKAHUA
obmiero oOpa3zoBaHusi, TPeOOBaHWI K pe3yJbTaraM OCBOCHHS OOpa30BATEIBLHOW MPOrPaMMBI
OCHOBHOTO o00miero o0pa3oBaHus, NPEJICTaBICHHBIX B (enepaqbHOM TrOCYAapCTBEHHOM
00pa30oBaTeIbHOM CTaHJApPTe OCHOBHOTO OOIIEro 00pa3oBaHus, ¢ YYETOM IMPEEMCTBEHHOCTH C
MPUMEPHBIMU MIPOTPAMMaMU I Ha4allbHOTO 00IIero oopazoBaHusi o MaTeMaTHke. B Heil Taxxke
VUUTBHIBAIOTCS JOMHHHPYIOIIAE HJEU W TOJOXKEHUS IMPOTrpaMMbl Pa3BUTHS U (HOPMHUPOBAHUS
YHHUBEPCATbHBIX YU4EOHBIX IEHCTBUH AJI1 OCHOBHOTO 00IIero oOpa3oBaHusi, KOTOpbIEe 00ECIeunBaOT
(dbopMUPOBaHHE POCCUHCKON TPaKIAHCKON MJICHTUIHOCTH, KOMMYHUKATHBHBIX KA4eCTB JIMYHOCTH U
CIocoOCTBYIOT (POPMUPOBAHUIO KIFOUEBOU KOMIETCHIIMH — YMEHUsL YUUMbCA.

O0nIag XapakTepUCTHKA Kypca ajaredopsl B 7-9 kiaacce:

Conepkanne Kypca anreOpel  7-9 Kkjaccax TIPEACTAaBICHO B BHUAEC  CIEAYIOIIHUX
cojepxaTeNnbHbIX paszzaenon:' Aaredpa', "UunciaoBble MHOxecTBA', "®yHKuHu', "JjIeMeHTbI
NPUKJIAAHOI MaTeMaTuKu'", ""Ajiredpa B HCTOPHYECKOM pa3BuTHHU".

Conepxxanue pasnena "Anaredpa" gopmMupyeT 3HaHUS O MaTeMaTHYECKOM  SI3bIKE,
HEoOXOIUMBIE JJIsl pELIeHHMs] MaTeMaTHUeCKHUX 3a/ay, 3a/ad W3 CMEXHBIX TUCIUIUIMH, a TaKxke
NpakTUYeCKUX 3ajgad. M3yueHue wmarepuana crnocoOCTByeT (OPMUPOBAHHIO Yy ydaluxcs
MaTeMaTUYeCKOIo arrmapara peleHus 3ajad C MOMOINbI0 YpaBHEHUM, CHUCTEM YpaBHEHUH H
HEPABEHCTB.

Matepuan 1aHHOTO pa3jesna MPEeACTaBlIeH B aclleKTe, COCOOCTBYIONMEM (POPMUPOBAHUIO Y
ydaluxcs YMEHHMsS II0Jb30BaThCsl anroputMamu. CylecTBEHHas poJib NPU ITOM OTBOJUTCS
Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIIEHUS - BaKHOM COCTABIIAIOIIEH MHTEIUIEKTYalIbHOTO Pa3BUTHUS
4eJI0BEKA.

Conepxanue paznena "UmcaoBble MHOMKeCTBA' HAIEIEHO HA MAaTEMATHYECKOE Pa3BUTHE
yyamuxcs, (GOpMHpPOBAHUE Yy HUX YMEHHsI TOYHO, CXKATO M SCHO M3JaraTb MBICIM B YCTHOU H
NUCbMEHHOU peur. Martepuai pa3/ena pa3BUBaeT MOHATHE O YHCIIE, KOTOPOE CBS3aHO C U3YYEHHEM
JNENCTBUTENBHBIX YHCEI.

[enb conepxanus paznena "@yHKUMU' - MOIYyYEHHE MIKOJIbHUKAMU KOHKPETHBIX 3HAHUU
0 (yHKIIMM KaK BaKHEUIIe MaTeMaTHUYECKOW MOAEIH JIJIsl OTIMCAaHUsI U UCCIIE0BAHUS MPOLIECCOB U
ABJIEHUN  oKpyxatomero Mupa. CoOOTBETCTBYIOIIMNA MaTepuaid CHocoOCTBYeT  Pa3BUTHIO
BOOOpPAXEHHUSI U TBOPUECKHUX CHOCOOHOCTEHM ydaluxcsi, yMEHHIO UCIIOJIb30BaTh PA3UYHbIC S3BIKU
MaTeMaTHKH (CJIOBECHBIN, CHUMBOJIMYECKUM, rpaduyecKuil).



Copepxanue pazaena "JaeMeHThl NPUKJIAAHON MATEeMaTHKHU'' pacKpbIBaeT NPUKIATHOE U
MpPaKTUYECKOe 3HAaYeHHEe MaTeMaTUKU B COBPEMEHHOM MHpe. Marepuan [OaHHOTO paszena
CHocoOCTBYeT (POPMHUPOBAHUIO YMEHHI MPEACTABIIATh U aHAIM3UPOBATH PA3IMYHYI0 WH(POPMAIIHIO,
MOHUMAHUIO BEPOSITHOCTHOTO XapaKTepa pealbHbIX 3aBUCUMOCTEH.

Paznmen "Ajiredpa B MCTOPMYECKOM  pa3BUTHM' mpeiHazHaueH il (HOPMHUPOBAHHUS
NPEJCTaBICHU O MaTeMaTUKEe KaK 4YacTU 4YeJIOBEYEeCKOW KYNIbTYpbI, s OOIIero pa3BUTUA
IIKOJIbHUKOB, CO3/1aHUs KYJIbTYPHO-UCTOPUUECKOH Cpezibl 00yUEHUsI.
Mecto npeamera «AJredpa» B y4e0HOM 1JI1aHe
VYuebHblii mnpeamer «Anrebpa» BXOAUT B MpeIMETHYIO o0nactb «MaremaTuka u
nH(popmaTukay y4eOHOro miaHa ydpexaeHus. ba3ucHbeiii ydeOHBbIN (0Opa3oBaTeNbHBIN) IJIaH Ha
u3ydeHue anreopsl B 7-9 Kiaccax OCHOBHOM IIKOJIBI OTBOAUT 3 y4eOHBIX 4aca B HEJENIO B TCUCHHE
KaXJI0TO ToJ1a o0y4eHwus, Bcero 315 yacos.
IlianupyemMble pe3yJbTaThl 00yYeHus ajaredpe B 7-9 kiaaccax
Anzedpauueckue eviparxcenus
VYyamuiics HayduTes:
® OIEPUPOBATH MOHATHAMH "TOXKIECTBO", "TOXKIECTBEHHOE IMpeoOpa3oBaHue", pemarh 3a1auu,
coJiepskanire OyKBeHHbIE JaHHbIE, padoTaTh C popMyJIaMu;
® ONepUPOBATH MOHATHAMHU "KBaJIPATHBIN KOPEHB'", IPUMEHSITH €T0 B BHIYMCICHUSIX;
® BBINIOJHSATH MIPE0OPa30BaHUE BBHIPAKEHUH, COJEPIKAIIUX CTEICHH C IEJIBIMH MOKa3aTeNsIMU U
KBaJIpaTHbIE KOPHU;
® BBIIOJHATh TOXJAECTBEHHbIE IPeOOpa3oBaHMsI pallMOHAIbHBIX BBIPAKEHUH HAa OCHOBE
NpaBWI JEHCTBUN HAJl MHOTOYWICHAMH U alreOpandecKuMu Ipo0sMu;
® BBINOJHSATH PA3JI0KEHUE MHOTOUJICHOB HA MHOYKHUTEIIH.
Yyamuiicss IOJy4YUuT BO3MOKHOCTD:
® BBINOJHATH MHOIOLIATOBBIE MPEOOPAa30BAHUS PALMOHAIBHBIX BBIPAKEHUN, HPUMEHSS
MIUPOKHIA HabOp CIIOCOOOB U MPUEMOB;
® TPUMEHSTH TOXKAECTBEHHbIC NMPEOOpa30BaHMs Ul PELICHUS 3a]ad U3 PAa3IMUHbIX Pa3JesoB
Kypca.
Ypasnenua
Yyamuiicss HayquTCs:
e pelaThb OCHOBHBIE BUbl PAllMOHAJIBHBIX YPAaBHEHUU C OJHOW MEPEMEHHOM, CUCTEMBI JBYX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU;
® [IOHMMAaTbh YpPAaBHEHHUE KaK Ba)KHEUIIYI0O MATEMaTUYECKYIO MOJIEIIb JUIsl OMUCAHUS U U3yUEHUS
pa3HOOOpa3HBIX peabHbIX CHUTYyallMii, pelmaTb TEKCTOBbIE 3ajaud aareOpandyeckum
METOJIOM;
® [PUMEHATH IpaduyecKue MpenCTaBICHUs JUIsl UCCIIEOBaHMs YpPAaBHEHUMN, UCCIIEIOBAaHUS U
peLIeHUs CUCTEM YpaBHEHHH C IBYMsI IEPEMEHHBIMU.
Yyamuiics nory4uT BO3MOKHOCTD:
® OBJIQJIETh CNIELUAIbHBIMU MPUEMAaMU PELIEHUS] YpPaBHEHUI U CUCTEM ypaBHEHHIl; YBEPEHHO
NPUMEHSTh almnapar ypaBHEHUW Ui pelleHus pa3HOOOpa3HbIX 3aJady W3 MaTeMaTHKH,
CMEXHBIX IIPEMETOB, IPAKTUKY;
® [pUMEHATH TIpaduyecKkue TMpeACTaBICHUS JJs HCCIENOBaHUS ypaBHEHHUH, CHUCTEM
YpaBHEHHUH, coJiepKalnX OYKBEHHbIE KOI(PPUIIUESHTHI.
Hepasencmea
VYyamuiics HayduTcs:
MIOHMMATb TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOIIEHUEM HEPaBEHCTBA, CBONWCTBA
YHCIIOBBIX HEPABEHCTB;




peliars JMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM M HMX CHCTEMBI; pellaTh KBaJpaTHbIC
HEPaBEHCTBA C ONOPOH Ha rpaduuecKue NpeICcTaBIeHus;

® [IPUMEHATH anmnapar HEPABEHCTBA AJIs PELEHUS 3ajjad UX pa3IndHbIX pa3JesioB Kypca.
VYyamuiicst HOJy4UuT BO3MOXKHOCTB:

® OCBOWUTH pa3HOOOpa3Hble NPUEMBI JIOKA3aTEIbCTBA HEPABEHCTB; YBEPEHHO IPHMEHSTh
amnmapar HEpaBEHCTB ISl pEIIeHUs Pa3HOOOpa3HBIX MAaTEeMaTWYEeCKHX 337ad, 3a1ad u3
CMEKHBIX IIPEIMETOB U NPAKTUKH;

® TMpPUMEHATh TpadUuecKue TPEACTABICHUS [UIA HUCCIEAOBAaHUS HEPABEHCTB, CHCTEM
HEpPaBEHCTB, COJepKAINX OYKBEHHBIE KOI()(DUIIUCHTHI.

Yucnoevie mnorcecmea
VYyamuiics HayduTes:

® [IOHMMATh TEPMUHOJIOTHIO U CHUMBOJIMKY, CBA3aHHBIC C IOHATHEM MHOKECTBA, BBIIIOJIHATH
oIepanuy Ha MHOKECTBAMU;

® JCIOJb30BaTh HauaJIbHbIE IIPEICTABIECHUS O MHOXKECTBE JCHCTBUTENbHBIX YHCET.

Yyamuics noJry4uT BO3MOKHOCTb:

e Da3BUBAaTh IIPEICTABICHUE O MHOXKECTBAX;

e Dpa3BUBaThb IPEJACTAaBICHME O 4YHCIE M YHCIOBBIX CHCTEMax OT HaTypalbHBIX [0
JEHCTBUTENBHBIX YHCEN; O POJIM BHIYMCIECHUH B IPAKTHKE;

e pa3BUBaTh U YIHIOyOUTb 3HAHMS O JECATUYHOW 3amMCHU JEHCTBUTENBHBIX YHCEN
(mepuoauYecKre U HENMEPHUOIUIECKHUE TPOOH).

Dyukyuu
VYyamuiics HayuuTcs:
® TIOHMMAaTh M HCIOIB30BaTh (PYHKIMOHAIBHBIC MOHATHUS, S3bIK (TEPMHHBI, CHUMBOJIUYECKUE
0003HaueHUs ),
® CTPOUTH TpadUKH IEMEHTAPHBIX (QYHKLIUN, UCCIEI0BATh CBOMCTBA YMCIOBBIX (PYHKUUH Ha
OCHOBE HM3Y4E€HUS MOBEACHUS UX I'paHKOB;

® [OHMMAaTh (PYHKIMIO KaK BaXHEHIIIYI0 MaTEMaTUYECKYIO MOJIENb JIIsl ONTMCAHUS IIPOLIECCOB U

ABJICHUN OKPYXKAIOUIEr0 MHpa, NPUMEHATh (QYHKIMOHAIBHBIA SI3BIK JUIS ONHCAaHUS HU
UCCIIEIOBaHMSI 3aBUCUMOCTEHN Mex 1y pU3NUECKUMH BETMUNHAMM;

® [OHMMaTb U MCHOJb30BaTh SI3bIK IOCJIEIOBATENbHOCTEH (TEPMUHBI, CHUMBOJIMYECKUE

0003HaueHMUs ),

® TpUMEHATH (HOPMYJIbI, CBSI3aHHBIE C APUPMETUUECKON U T€OMETPUUECKON MPOTrpeCcCUsIMH, U

anmapar, c¢(OpMUPOBAHHBIM NMPU U3YyYEHUU JPYTUX pa3esioB Kypca, K pelIeHHIo 3a/1ad, B
TOM YHCJIE€ C KOHTEKCTOM U3 PealbHOM KU3HU.
VYyamuiics noJry4uT BO3MOKHOCTD:

® [POBOAMUTH HCCIIEIOBaHMS, CBSI3aHHBIE C M3YYEHHEM CBOMCTB (YHKIMI, B TOM YHCIE C
UCIOJIb30BAaHUEM KOMIIBIOTEpA; Ha OCHOBE I'pa)MKOB M3YyYCHHBIX (DYHKIMH CTOUTH Oojee
CIIOXkHbIE TpaduKH (KyCOUHO-3a/JaHHBIE, C "BBIKOJIOTHIMU" TOUKAMH H T. I1.);

® 1CIOJIb30BaTh (DYHKIIMOHAJIbHBIE MPEACTABICHUS M CBONCTBA (YHKIMHA I pEIICHUs
MaTEMaTUUYECKUX 3aa4 U3 PA3IMYHBIX Pa3/eloB Kypca;

e pemaTh KOMOMHUPOBAHHbBIE 33]a4l ¢ IPUMEHEHHEM (GOpMYII N-TO YjieHa U CyMMBbI N MEPBBIX
YWIEHOB apu(pMETHUYECKOW M T€OMETPUYECKOM MpOrpeccuii, MpUMEHss HpU 3TOM ammapar
YPaBHEHUI U HEPABEHCTB;

® [IOHMMAaTh ApU(PMETUUYECKYI0O U TE€OMETPUUYECKYIO MPOrpeccuu Kak (PyHKUHMH HATypalibHOIO
apryMeHTa; CBA3bIBaTh  apU(METHUECKYI0 IPOTPECCUI0 €  JHUHEHHBIM  POCTOM,
TEOMETPHUUECKYIO - C KCIIOHEHIIMAIBHBIM POCTOM.

dnemenmovl nNPUKIAOHOI MAMEMAMUKU
VYvyamuiicss HayquTCs:



® [HCIONB30BAaTh B XOJE pEUICHUSA 3a7ad JJIEMECHTAPHBIC IIPEACTaBICHUS, CBS3aHHBIC C
npUOIMKEHHBIMU 3HAYEHUSIMU BEJIUYYH;
® JCIOJb30BaTh NPOCTENUIINE CIIOCOOBI IPEACTABICHUS U aHAJIN3a CTATUCTUYECKUX JTaHHBIX;
® HaXOAWTb OTHOCUTENIbHYIO YaCTOTY U BEPOSITHOCTD CIIy4ailHOI'O COOBITHSI;
e pemaTh KOMOMHATOPHBIE 33124 HA HAXOXKACHUE YUCIIA 00bEKTOB MM KOMOMHAITUA.
Yyamuics noJry4uT BO3MOKHOCTB:
® [IOHATb, YTO YUCIIOBBIE JJAHHbIE, KOTOPbIE HCHOIB3YIOTCS Ui XapaKTEPUCTHKH OOBEKTOB

OKPY’KAaIOIIEro MHpA, SBISAIOTCS MPEUMYILECTBEHHO NPUOMMKEHHBIMU, YTO IO 3alMCU

npuOIMKEHHBIX 3HAYCHUH, COJAEpKAIIMXCS B HMH(DOPMAIIMOHHBIX HCTOYHUKAX, MOXHO

CYIMTb O MOTPELIHOCTH NPUOINKEHUS

® IIOHATH, 4YTO TIOTPEIIHOCTh pe3yJbTaTa BBIUMCICHUH JODKHA OBITH COM3MEpHUMa C

MOTPELIHOCTBIO UCXOIHBIX JaHHBIX;

e 1puoOpecTH MEepBOHAYAIBHBIN OIBIT OpraHU3aluu cOopa JaHHBIX MPU MPOBEAECHUH OIpoca

OOLIECTBEHHOI'O MHEHUS, OCYLIECTBIISITh UX aHAJU3, HPEJICTAaBIATh PE3YJbTaThl ONpoca B

BUJI€ TaOJIMIIbI, JUArPaMMBL;

e TpuOOPECTH OMBIT NPOBEIACHUS CIYYaWHBIX HKCIHEPUMEHTOB, B TOM YHCIIE C MOMOIIBIO

KOMITBIOTEPHOT'O MOJIEIUPOBAHNS, HHTEPIIPETALMU UX PE3YyIbTaTOB;

® HAY4YMUTHCS HEKOTOPBIM CHELHUATIbHBIM ITPUEMaM pelieHUs] KOMOMHATOPHBIX 3a/1ad.
Conep:xanue kypca ajareopsl B /-9 kjaccax
Anzebpauueckue evipasrxcenus
BelpaxkeHue ¢ nepeMEHHBIMU. 3HAUYE€HHUE BBIPAXKEHUS C IEepeMEHHbIMU. JlomycTumble
3HaYeHHUs TMepeMeHHbIX. ToxaecTBo. TOXAECTBEHHBIE MPEOOpa3oOBaHMs — aNreOpandecKux
BbIpaXeHM. [l0Ka3aTeNbCTBO TOKAECTB.

CreneHb ¢ HaTypaJbHBIMU IOKazaTelsiMu M €€ cBoiictBa. OnHouneHbl. OHOWIEH
cranaapTHoro Buaa. Crenenp ogHowieHa. MHorounensl. MHorouneH crangaptHoro suja. CreneHs
MHorouneHa. CiokeHue, BbIUMTAHHE U YMHOXEHHE MHOTIOWIEHOB. POpMyJbl COKpPalIEHHOIO
YMHOKECHMS: KBaJpaT CyMMBI U KBaJpaT pa3HOCTU IBYX BbIpaKCHHUH. Pa3iioxkeHue MHOrO4IeHa Ha
MHOXHUTENU. BbiHECEHHE O0O0Iero MHOXHUTENS 3a CKOOKH. MeTon TpynmupoBku. Pa3zHOCTh
KBaJpaToB JBYX BbhIpakeHHIl. CyMMa U pa3HOCTh KyOOB JIByX BbIpaxkeHUH. KBagpaTHbIN TpEXusieH.
Kopenp kBanpatHoro tpéxuwiena. CBoilcTBa KBaJpaTHOro TpéxuieHa. Pa3iokeHue KBaJpaTHOTO
TPEXUJIEHA HA MHOKUTEIIN.

Pannonanbubie BblpakeHus. lLlenbie BbIpaxkeHus. JpoOHble BblpaxeHus. PannonanbHas
poOb. OCHOBHOE CBOMCTBO paliMoHaIbHON 1podu. CliojkeHue, BBIYUTAaHUE, YMHOXKEHUE U JIeNIeHUe
pauuoHaIbHBIX JpoOeii. Bo3BeneHune panumoHaNbHOM JpoOM B  CTENEHb. | 0XKIECTBEHHBIC
npeoOpa30BaHus pallMOHATBHBIX BhIpaxeHHU. CTeneHb ¢ HeJbIMU NOKa3aTesIMK U €€ CBOMCTRA.

KBanparubsie kopHu. ApupMeTHUECKHil KBaJJpaTHBIN KOPEHb U €ro cBoMcTBa. TOoXK/1eCTBEHHbIE
npeoOpa30BaHus BBIPAKEHUH, COAEPIKAIIMX KBAJApaTHbIE KOPHH.

Ypasnenua

VYpaBHeHue ¢ ogHol nepeMeHHoU. Kopenb ypaBHeHus. PaBHocunbHble ypaBHEeHUS. CBOlCTBa
YpaBHEHUN C OJHOM MEPEMEHHOW. YPaBHEHUE KaK MaTEMATHYECKask MOJENIb PEabHOM CUTYyallUu.
JIuneitHoit ypaBHeHue. KBagpatHoe ypaBHeHue. DopMysa KOpPHEM KBaJpaTHOTO YpaBHEHUS.
Teopus Buera. PannonanbsHbele ypaBHeHUs. PellleHHe pannoHalIbHBIX YPAaBHEHHWH, CBOMISIIMXCSA K
JUHEHHBIM WJIH K KBaJpaTHBIM ypaBHEHUAM. PerleHue TEKCTOBBIX 3alad C  IIOMOIIbIO
paloHalIbHBIX YpaBHEHUU. YpaBHEHHE C JBYMs TNEepeMEHHbIMU. ['paduk ypaBHEHHS C ABYMS
nepeMeHHbIMH.  JIuHelHOoe  ypaBHEHME €  JBYMs [E€PEeMEHHBIMH U  ero  Trpaduk.
CucreMbl ypaBHEHUH ¢ IByMsl liepeMeHHbIMU. [ paduueckuii MeTo pelieHns CUCTEMbl YpaBHEHHM
C IByMs IIEpEeMEHHbIMU. PelieHue CUCTEM YpaBHEHHM METOJOM IIOACTAHOBKU M CIIOXKCHUS.
Cucrema IByX ypaBHEHMI C IByMs IEPEMEHHBIMU KaK MOJEJIb PEAbHON CUTYallUN.




Hepasencmea

UucnoBble HEPABEHCTBA U MX CBOMCTBA. CII0)KEHHE W YMHO)KCHHE YHUCIIOBBIX HEPABEHCTB.
OuenuBanue 3HaueHUs BblpaxkeHUs. HepaBeHCTBO ¢ oAHON IepeMeHHOM. PaBHOCHIIbHBIE
HEpaBeHCTBA. YMCIOBBIE NPOMEXYTKH. JIMHEWHBIE M KBaJpAaTHBIC HEPABEHCTBA C OJHOU
nepeMeHHOM. CHUCTEMbl HEPABEHCTB C OJJHOW NIEPEMEHHOM.
Yucnoevie mnorcecmea

MuoxecTBO 1 ero snemeHThl. CriocoObl 3a7aHus MHOXeCTB. PaBHble MHOecTBa. [lycToe
MHOkecTBO. IlonmHuoxecTBO. Onepanun Hajg MHOKecTBaMu. MiumrocTpanuss COOTHOUICHUM MEXIY

MHOXECTBAMU C IMOMOLIBIO AUarpaMm aﬁﬂepa. MHoxecTBa HaTypaJIbHbIX, OCJbIX, PalHOHAJIIbHBIX
™m

uhcen. PamuoHanpHOE 4YMCIO Kak JApoOb Bugan, rae MEZ, NEN, u kak OecKOHEYHas
nepuoauueckas jaecsatuuHas aApoOb. I[IpencraBnenne 00 MppanMOHATBLHOM YHUCIE. MHOMXKECTBO
neiicTBUTENbHBIX 4yHcen. llpencraBieHue AeMCTBUTENBHOTO 4YHCIA B BHUAE OECKOHEUHOMH
HETePUOINYECKON JecITUYHOH apoOu. CpaBHeHHE JeHCTBUTENbHBIX uncel. CBs3b MEXIY
MHoxkectBamu N, Z, Q, R.
Dyukyuu

Uucnosbie (yHkuuu. DOyHKIHOHAIBHBIE 3aBHCHMOCTH MEXIy BenuunHamu. [loHsTne
byakun. OyHKIMA KaKk MaTeMaTH4eckas MoJielb peanbHoro mporecca. O6nacTh onpeneseHus u
obmacte 3HaueHus ¢yHkuuu. CrnocoOwl 3amanus ¢yHkumu. ['padux ¢ysxmun. IToctpoenue
rpadpuxkoB ¢yHKIME C ToMmombio mpeoOpazoBanuit Quryp. Hymu dynkuuu. IIpomexyTtku
3HaKonmocTostHCTBA (yHKIMU. [IpomMexxyTkm Bo3pacTanusi W yObiBaus QyHKUuu. JluHehHas

byHKIMsA, oOpaTHas MPOMOPIUOHANBHOCTh, KBagpatuyHas GyHKIUSA, QyHKOusS Y = w.,“x, ux
CBOWCTBA U TpauKH.
Yucnoevie nocinedosamenpvHocmu

[TonsiTre yncnoBoil nocienoBaTeibHOCTH. KoHeuHble 1 OECKOHEUHBIE MTOCIIEI0BATEILHOCTH.
Apudmernueckass W reomerpuueckas mnporpeccuu. CBoOHCTBa WICHOB apU(PMETHUECKONH U
reoMeTpUUYecKor mnporpeccuit. DopMysbsl OOIIETO wWieHa apuPMETHYECKON U TE€OMETPUUYECKOU
nporpeccuii. @DopMynbl CyMMBI N IEPBBIX YJICHOB apU(PMETUUECKOH U TeOMETPUUYECKOU

nporpeccuii. CyMma OECKOHEYHOM MPOTPECCHH, y KOTOPOi lgl<1. [IpencraBnenne OGECKOHEUHOM
NEepUOINYECKOM TeCITUYHOM IpoOU B BUIe OOBIKHOBEHHOH JPOOH.
Dnemenmuvl NPUKIAOHOT MaAMEMAMUKU

Marematnueckoe MozaenupoBanue. IIponentasie pacuérel. opmysa CI0XKHBIX TPOLIEHTOB.
[TpubmmxéHnble BeIUUCICHUSA. AOCOMIOTHAS U OTHOCHTENbHAs morpentHocTi. OCHOBHBIE TpaBUia
KOMOMHATOpUKH. YacToTa M BEpPOATHOCTH cilydaiiHoro coObiTus. Kiaccuueckoe ompeneneHue
BeposaTHOCTH. HauwanbHble cBeneHuss o craructuke. [IpencraBieHue NaHHBIX B BHJE Tabmul,
KPYTOBBIX M CTOJIOYATHIX Auarpamm, rpapukoB. CTaTUCTUYECKUE XapaKTEPUCTHKH COBOKYITHOCTHU
JAHHBIX: CpeJHee 3HaUeHUE, MO/Ia, pa3Max, MeIMaHa BEIOOPKHU.
Anzebpa ¢ ucmopuueckom pazeumuu

3apokaeHue anreOpbl, KHUTa O BOCCTAaHOBJIEHUH U MPOTHBOIIOCTaBIeHHH Myxammena aib-
Xopesmu. HMcropust ¢popmMupoBaHusi MareMaTHueckoro si3bika. Kak 3apoauiach uies KOOpAMHAT.
OTkpeITHE HppaLMOHATILHOCTH. 3 HCTOpUU BO3ZHUKHOBEHUS (POPMYJ AJis peleHUs] ypaBHEHUN 3-it
u 4-it creneneil. Mcropust pa3zButus noHsatus ¢yHkuuu. Kak 3apoaunach T€OpHs BEpOATHOCTEH.
Uucna dubonayun. 3amana JI. [Muzanckoro (dubonawyun) o kponukax. JI.d. Maraunkwmii. I1.JI.
YeoObimes. H.U. JloGaueBckuii. B.f. Bynskosckuit. A.H. Konmmoropos. ®. Buer. I1.depma. P.
Hexapr. H. Tapranea. JI. Kapmano. H. AGenb. b. Ilackans. JI. [uzanckuit. K. Taycc.



Txaace
MecTto Kypca ajare0pbl B y4eOHOM IjIaHe
basucHelii yueOHbI (00pa30BaTeNbHBIN) TJIaH HA M3y4YeHHE areOpsl B 7 Ki1acce OCHOBHOM
IIKOJIBI OTBOJIMT 3 y4eOHBIX Yaca B HEICINO B TeUCHHE roaa ooyuenus 34 Henenu, Bcero 102 gaca.
Ilnanupyemble pe3yabTaThl 00y4yeHHs ajreope B 7 kjiaacce
Anzedopauueckue evlparxcenus
VYyamuiics HayduTes:
® ONEepUpOBaTh MOHITUSIMU «TOXIECTBO», «TOXIECTBEHHOE IPeoOpa3oBaHUE», pelIaTh
3aJauu, cojieprkaire OyKBeHHbIe TaHHbIe, paboTath ¢ hopMynamu;
® BBHIIOJHATH MpeoOpa3oBaHHE BBIPAKECHHUM, COJAEp)KAIIMX CTENEeHH C HaTypalbHBIMU
MIOKa3aTesIMHU;
® BBIIOJHATh TOXJIECTBEHHBbIE IPEOOPAa30BAHUS pPALMOHAIBHBIX BBIPAXKEHUII Ha OCHOBE
MPaBUWJI IEUCTBUI HAJl MHOTOUYJIEHAMH;
® BBINOJHATH Pa3I0KEHUE MHOIOYIEHOB HA MHOKUTEIH.
VYyamuiicst HOJy4uT BO3MOKHOCTD:
® BBHIIOJHATH MHOIOIIArOBbIE IpeoOpa3oBaHUs PAlUOHAIBHBIX BBIPAXKECHUM, NPUMEHSS
HIMPOKUI HAabOp crIocOOOB U MPUEMOB;
® MPUMEHITHh TOXJAECTBEHHBIE NMPEOOPa30BaHMs AJIsl PEUICHHs 3a7ad U3 Pa3IUYHbIX Pa3fesioB
Kypca.
Ypasnuenus
VYyammiics HayuuTcs:
e pelaTh JIMHEHMHBIE YPABHEHUs C OJHOM IIEPEMEHHOM, CHCTEMBI JBYX YPABHEHUH C ABYMs
MIEPEMEHHBIMU;
® [IOHMMAaTh YPaBHEHHE KaK BaKHEUIYIO MATEMaTUUYECKYIO MOJIENb JIJIsl ONIUCAHUS U U3YUEHUs
pa3HOOOpa3HBIX pEaJbHBIX CHUTYyallud, pelaTb TEKCTOBbIE 3aJaud alredpanyecKum
METOJIOM;
® [PUMEHATHh IpaduyuecKkue MpeACcTaBICHUS Ul UCCIEOBAaHUS YpPaBHEHUM, HCCIEAOBaHUSA U
peLIeHUs CUCTEM YpaBHEHHH ¢ JBYyMS [TEPEMEHHBIMHU.
VYyamuiics moay4nuT BO3MOKHOCTD:
® OBJAJIETh CHEIHAIBHBIMUA NMPUEMAMH PELICHUs] YPABHEHUHM U CUCTEM YPAaBHEHMI; YBEPEHHO
IPUMEHSTh amnmnapaT YpaBHEHMH /Jisl pelIeHHs] Pa3sHOOOpasHbIX 3ajad M3 MaTeMaTUKH,
CMEKHBIX IIPEIMETOB, IPAKTUKH;
® MPUMEHSTh TrpaduuecKkue TMPEACTaBICHUS s MCCIEAOBaHUS ypPaBHEHUH, CHCTEM
YpaBHEHUH, coJiepKaINX OYKBEHHbIE KOO(PPUIIUCHTHI.
Dyukyuu
VYyamuiics HayduTes:
® [IOHUMaTh M MCIOJB30BaTh (DYHKIMOHAIbHBIE MOHATHUSA, A3bIK (TEPMMHBI, CUMBOJIUYECKUE
0003HaYeHHUS);
® CTpPOUTh TpauKu JTUHEHHONW (QYHKIMHA, HCCIeI0BaTh CBOWCTBAa YMCIOBBIX (GYHKIMH Ha
OCHOBE U3YyY€HUs MOBEICHUS UX TPaPUKOB;
® TIOHUMAaTh (PYHKIMIO KaK BayKHEHIIIYI0 MaTEeMaTUYECKYIO0 MOJIEIIb JJIsl OMUCAHUS IPOIIECCOB U
SBJIEHUN OKPYXKAIOUIEr0 MHpa, NPUMEHATh (QYHKIMOHAIbHBIA SI3BIK JUIS ONHUCAHUS H
UCCIIEIOBaHMS 3aBUCUMOCTEHN Mex 1y (pU3MUECKUMH BETMYNHAMU;
VYyamuiicss NoJIy4uT BO3MOKHOCTb:
® TPOBOJUTH HCCIICOBAHUS, CBA3aHHbIE C M3yYCHHEM CBOWCTB (YHKUMH, B TOM 4YHCIE C
UCIIOJIb30BAaHUEM KOMIIBIOTEPA; H OCHOBE I'pa)MKOB M3YYEHHBIX (DYHKIHMH CTpOUTH Ooie
CIOXHbIE TpaduKH (KyCOYHO-3a/IaHHBIE, C «BBIKOJIOTBIMUY» TOUKAMH U T. 11.);




® UCMONb30BaTh (YHKUMOHAIbHbIC MPEACTABICHUS W CBOWCTBA (DYHKIHMHM Ui perieHHs
MaTeMaTUYeCKUX 3a/1a4 U3 pa3 JIMYHBIX Pa3JesioB Kypca.
Cojaeprxanue Kypcea ajaredpbl 7 kJjacca
Anzebpauueckue evipasiceHus

BoipakeHue ¢ mnepeMEHHbIMU. 3HAUEHUE BBIPAXKEHHS C IEpeMEHHbIMH. JlomycTumele
3HaYeHUs nepeMeHHbIX. ToxknaectBa. ToXKIecTBeHHbIE MpeoOpa3oBaHMs — AIreOpanvecKux
BbIpaXkeHU. J[0Ka3aTenbCTBO TOKIAECTB.

Crenenb C HaTypaJbHbIM TIIOKazareseM u e€ cBoiictBa. OpHouneHbl. OnHOUWIEH
cra"aapTHoro Bujaa. CreneHp onHouaeHa MHorowieHsl. MHorowsneH cranaapTHoro suja. CreneHb
MHorowieHa. Clio)KeHue, BBIYUTAHWE M YMHOXKEHHE MHOTOWICHOB @POpMylbl COKpaIlEHHOTO
YMHOXEHHS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTU JIBYX BBIPQXEHHM, NPOU3BEIEHUE Pa3HOCTU
CyMMBI JIBYX BblpakeHul. Pa3nokeHue MHOrowieHa Ha MHOXUTENIH. BbIHeceHue oO0mIero
MHOXHTENS 3a CKOOKM. Meton rpynnmupoBKu. Pa3sHOCTh KBaapaToB ABYX BbIpaxeHuid. CymMMm u
pa3HOCTh KyOOB JIBYX BBIPA)KECHUH.

Ypasuenusn

VYpaBHenue c¢ onHol mnepemeHHoW. KopeHb ypaBHeHusa. PaBHOCWIIBHBIE YpaBHEHHS.
CBolicTBa ypaBHEHMIl ¢ OJIHOM NEepeMEHHON. YpaBHEHHE KaKk MaTeMaTudeckas MOJENb peajbHOU
CUTYaLH.

JluneitHoe ypaBHeHue. PanmonanbHble ypaBHeHUs. PemieHue panuoHaIbHBIX YpPaBHEHUH,
CBOJSLIUXCS K JINHEHHBIM. PerieHne TEKCTOBBIX 33/1a4 C IIOMOILBIO PAI[MOHAIbHBIX YPABHEHUH.
VYpaBHeHue ¢ JAByMs mNepeMeHHbIMH. ['paduk ypaBHeHHs ¢ AByMs IepeMeHHbIMU. JIuHeiiHoe
YpaBHEHHUE C IBYMsl IEPEMEHHBIMU U €ro rpaduk.

Cucrembl ypaBHEHUH C JByMs MepeMEHHBbIMU. ['paduueckuil METO] pPEHICHUS CUCTEMBbI
YpaBHEHUH C JIByMsl INEepeMEHHbIMU. PelleHue cucTeM YpaBHEHMM METOJOM IOJACTAaHOBKH MU
cioxeHus. Cuctema JByX ypaBHEHHUH C IByMs IEPEMEHHBIMU KaK MOJIENb PEaJIbHON CUTYallUH.
Dynkyuu

Yucnoele ¢yHKIMHU. DYHKIHMOHAIbHBIE 3aBUCUMOCTH MEXJy BeluuyuHaMmu. lloHsTHE
byakuun. OyHKIUS Kak MaTeMaTHYeCKas MOJIeNb peaabHOro mnporecca. O0nacTh onpeneneHus u
oOmnacth 3HadeHus: GpyHkuu. CrocoOsl 3ananus ¢pynkuuu. 'papuk pynkuuu. Jluneitnas QyHkus,
ee CBOCTBa U TpaduKu

8ku1acc
MecTo Kypca ajredpbl B Y4eOHOM ILJIaHe
BasucHeiii yueOHBIN (00pa3oBaTeNbHbIN) TUIaH HAa U3ydeHHe anreOpsl B 8 Kilacce OCHOBHOM
IIKOJIBI OTBOJIUT 3 yueOHBIX yaca B HEJIeI0 B TeueHue roga ooyuenus 34 nenenu, Bcero 102 gaca.
Il1anupyeMble pe3y/ibTaThl 00YUeHHs ajareope B 8 Kiacce

Anzebpauueckue eviparxcenus
VYvuyamuiicss HayquTCs:
® ONEpPUPOBATH TMOHATUSIMH «TOXKIECTBO», «TOXKJIECTBEHHOE TMpeoOpa3oBaHUE», pemiaTh
3a/1a4uu, coqiepkanme OyKkBeHHbIC JaHHbIE; paboTaTh ¢ (hopMysIaMu;d
® BEHINOJHATH IPEOOPA3OBAHUS BBIPAKECHHM, COACPIKAIIUX CTETICHHU C IEIBIMU TTOKA3aTENIMH U
KBaJpaTHBIC KOPHU;
® BLHIMOJHATH TOXJIECTBEHHBIE MPEOOpa3OBaHUsl PAlMOHAIBHBIX BBIPAKCHUN Ha OCHOBE
MIpaBWJI JCHCTBHUI HaJ anreOpandecKuMu IpoosiMu;
® BBINIOJHATH PA3I0KEHNE KBAAPATHOTO TPEXUICHA HA MHOKUTEIH.
Ypasnenua
VYuyamuiicss HayquTCs:



e pelaTh OCHOBHBIEC BUJIbI PALIMOHAIIBHBIX YPABHEHUN C OJHOU IIEPEMEHHOM;
® IOHMMATh YPaBHEHHUE KaK BaKHEHIIYI0O MaTEMATUYECKYIO MOJIEIb AJIsl ONUCAHUSI U U3YyUECHMUSI
pa3sHOOOpa3HbIX pealbHbIX CUTYalMi, pelarb TEKCTOBbIE 3aJadyd ajaredpandyecKum
METOJIOM;
® [IPUMEHATH rpaduyeckre NpeaCcTaBiICHUs A1 UCCIEI0BAHNS YPABHEHUH.
Yucnoswvie hynkyuu
VYyamuiics HayduTes:
® [IOHMMAaTh U MCII0JIb30BaTh (DYHKIMOHAIbHbIE MOHATUSA U A3bIK (TEPMHUHBI, CUMBOJIMYECKHUE
0003HaYCHHUS ),
e CTpOUTh IpadUKH SIEMEHTAPHBIX (GYHKIMI y=K/X; y=X2; y=\X; HCCIeI0BaTh CBOMCTBA
YHUCIOBBIX (PYHKLUI Ha OCHOBE M3YUEHUS MMOBEICHUS HX TPa(UKOB;
® [IOHMMAaTh (PYHKIMIO KaK BaKHEHIYI0O MaTEMATHYECKYIO MOEIb JUIsl OIIMCAHUs IPOLIECCOB U
SBJICHUH OKPYKAIOLIEr0 MHpa, MPUMEHATh (PYHKUMOHAIBHBIM A3BIK Ul ONUCAHUS U
UCCIICIOBAHMSI 3aBUCUMOCTEH MeX 1y (PU3HMUECKUMH BETHUYNHAMH.
Yucnosvie muodscecmaa
VYyamuiics HayduTes:
® [IOHUMaTh TEPMHUHOJOIHIO U CUMBOJIUKY, CBSI3aHHBIC C MOHSATHEM MHOXKECTBA, BBINOJIHATH
orepanuy HaJl MHOYKECTBaMH,
® CIOJIb30BaTh HaYalIbHbIE MPE/ICTABICHUS O MHOXKECTBE JIEHCTBUTEIbHBIX YHUCEIL.
Coaepskanue Kypca aareopbl 8 kiacca
Payuonanvuvie gvipasicenus
Anrebpanueckue BblpakeHUs.PannonansHble BolpakeHus. Llensie BblpaxkeHus. poGHble
BeIpakeHUs. ParonansHas JpoOb. OCHOBHOE CBOWCTBO paloHaNbHOW apobu. Croxkenue,
BbIYUTAHUE, YMHOKCHHE U JICJIEHUE pallMOHAIbHBIX ApoOeil. Bo3Benenue pannoHanbHON ApolOu B
cTerneHb. TOXJAECTBEHHbIE IPEOOpPa3OBaHUS PALMOHAIBHBIX BblpakeHHH. CTeneHb ¢ 1LEJIbIM

g .« k .
nokasareseM u e€ cBoiictBa. @yHkuus u e€ rpapuk. yHkuus y = —u e€ rpapux.
X

Keaopamnuie kopnu. /leiicmeumenvhvie uucna

OyHKIHA Y = X i ed rpaduk. KBagparueie kopHU. ApudMeTndecKuil KBaJpaTHbIM KOPEHb U
€ro CBOMCTBA.

UucnoBele MHOXkecTBa  MHOXecTBO M ero 3neMeHThl. CrocoObl 3aJaHus MHOKECTB.
PaBHbie MHOxecTBa. Ilyctoe MHO)kecTBO. IlommHOXkecTBo. Omnepanum Hax MHOMKECTBaMHU.
Wnmoctpanusi COOTHOIIEHUH MEXy MHOXKECTBaMHU C IOMOIIBI0 Auarpamm Oiliepa. MHoxecTBa
HaTypaJlbHbIX, LENbIX, pallMOHATBLHBIX YKcel. PalmoHanbHoe YiciIo Kak 1poob Buaa ,rie mn N, u
Kak OecKOHEe4Has Nepuoandeckas ApoOb.

IIpencraBnenne o0 HppalMOHATBLHOM 4YHcle. MHOXECTBO JI€HCTBUTENbHBIX YHCEIL.
[IpencraBnenne NEeHCTBUTEIBHOTO YHCIA B BHJAE OECKOHEUHON HEMEPUOIUYECKON IECITHUHON
npodu. CpaBHeHHME JEHCTBUTENbHBIX uucen. CBsi3p Mexay MHoxectBamu N, Z, Q,R.
ToxaecTBeHHbIE NpeoOpa30BaHUsl BBIPAXKEHHUH, coAepKalluX KBaJgpaTHble KOpHU. DYyHKIUS

y= \/; u e€ rpaduxk.
Keaopammnuie ypaenenusn

YpaBHeHust PaBHOCunbHBIE ypaBHEHUs. CBOMCTBA YpaBHEHUW C OJHOW NMEPEMEHHOM.
YpaBHeHHE Kak MaTeMaTU4yecKasi MOJENb peanbHoi cutyanuu. KBagpatHoe ypaBHenue. @opmyna
KOpHEH KBaJpaTHOTo ypaBHeHUs. Teopema Buera.

KBagparusiii  Tpéxunen. Kopenbp kBagpatHoro TtpéxuiaeHa. CBOHCTBa KBaApaTHOIO
TpéxuwieHa. Pa3noxeHue KBaapaTHOro TPEXUIEHa HA MHOKHUTEIIH.



PauvonanbHble ypaBHeHUs. PellleHre palMOHAIbHBIX YPAaBHEHUM, CBOASIIMXCA K JIMHEWHBIM

WIM K KBaJpaTHbIM YypaBHEHUsAM. PemieHue TEKCTOBBIX 3ajad C IIOMOINBIO palMOHAIbHBIX
YpaBHEHUM.

Oknace
MecTo Kypca aiare0pbl B Y4e0HOM ILIaHe
BbasucHslii yueOHbIil (0Opa3oBaTeNbHBIN) TUIAaH Ha M3y4YeHUE anreOpsl B 8 Kiacce OCHOBHOM

IIKOJIBI OTBOJIMT 3 y4eOHBIX Yaca B HEJIC0 B TeUCHHE roaa ooyuenus 34 Henenu, Bcero 102 gaca.

ILnanupyemMblie pe3VabTAThI 00VUEHHS ajredpe B 9 kJy1acce

Hepasencmea
VYyamuiics HayduTes:

pacrno3HaBaTh U IPUBOAUTH IIPUMEPBI YACIOBBIX HEPABEHCTB, HEPABEHCTB C IIEPEMEHHBIMU,
JIMHEHHBIX HEPABEHCTBA C OJHOW IIEPEMEHHOM, JBOMHBIX HEPABEHCTB;

(bopMynIMpOBaTh OIpPENEIECHUS: CPAaBHEHMs IBYX YMCEJ, PELICHHMs HEPaBEHCTBA C OJHOMN
IIEPEMEHHOM, PAaBHOCWIIbHBIX HEPABEHCTB, PEIICHHUS CHUCTEMbl HEPABEHCTB C OJHOHN
NIEPEMEHHOM, 00JIaCTH OIpeNeeHUs] BBIPAKEHMS; CBOWCTBA YHCIOBBIX HEPABEHCTB,
CJIOKECHMSI U YMHOXKECHHSI YNCIIOBBIX HEPABEHCTB;

peniaTh JMHEHHbIE HEPABEHCTBA; 3aIlMCHIBATh PELICHUS HEPABEHCTB M UX CUCTEM B BUJEC
YHCIIOBBIX TPOMEXYTKOB, OOBEIWHEHHs, TIEPECCUCHHUS YHCIOBBIX IPOMEXKYTKOB; PEIIaTh
CHCTEMY HEpaBEHCTB C OJJHOW MEPEMEHHOM; OLIEHUBATh 3HAYEHHUE BBIPAKEHUs, U300pakaTh
Ha KOOPJMHATHOM IPSIMOM 3aJJaHHbIE HEPABEHCTBAMU YK CIIOBBIE IIPOMEKYTKH;

IIPUMEHSITH allllapaT HEPABEHCTB Ul PEILICHNUS 3aa4 U3 Pa3Iu4HbIX Pa3zeiioB Kypca.

VYyamuics OITy4UT BO3MOXKHOCTD:
® OCBOUTh pa3HOOOpa3Hble IPUEMBl JI0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO IPUMEHSTH

anmnapaT HEpaBEHCTB JJIsl pEUIeHHs] pa3HOOOpa3HbIX MaTeMaTUYEeCKUX 3aJad, 3aj1ad u3
CMEXHBIX IIPEAMETOB U IIPAKTUKU;

® IPUMEHATHh TrpapuuecKkue MPEACTABICHUS [UIsl MCCIEAOBAHUS HEPABEHCTB, CHCTEM

HEPaBEHCTB, COJIepKaLUX OyKBEHHbIE KOA(P(PUILIUEHTHI.

Keaopamuunan pynxkyusn
VYyamuiics HaydnuTes:

OIUCHIBATh MOHATHE (PYHKIMH KaK MPaBUIIA, YCTAHABJIMBAIOUIETO CBS3b MEXAY AJIEMEHTaMHU
JBYX MHOKECTB;

(dbopMyIpoBaTh OINpeneaeHUs: HyIs (PYHKINN; TPOMEKYTKOB 3HAKOIIOCTOSHCTBA (PYHKIINH;
¢yHkuuu, Bo3pactarolied (yObIBaroliel) Ha MHOXECTBE; KBaJpaTUYHOM (YHKIMH;
KBaJIpaTHOI'O HEPABEHCTBA; CBOMCTBA KBAAPATUYHON (PYHKIINU;

CTpOUTH rpauK KBaApaTUYHON (PyHKIMM; MO rpaduKy KBaApaTUUYHONW (YHKIMU ONHCHIBATH
ee CBOICTBa; CTPOUTH TpaduK KBaJApaTUYHON (PYHKIIMHM ¢ TOMOIIbIO MpeoOpa3oBaHuil BUIA
f(x) — f(x) + b; f(x) — f(x + a); f(x) — kf(x);

OIUCHIBATh CXEMAaTHYECKOE pACIOJIOXKEHHE Mapadoibl OTHOCHUTENBHO OCH abcuucc B
3aBHCUMOCTH OT 3HaKa CTapuiero Kod(pQuiMeHTa W JTUCKPUMHUHAHTAa COOTBETCTBYIOIIETO
KBaJPaTHOTO TPEXUJICHA;

pemiaTb  KBaJpaTHblE HEPAaBEHCTBA, MCIIOJB3Ysl CXEMY pAacCIOJIOKEHUs Mapaloibl
OTHOCHUTENBHO OCU abCLuCC;

ONMHCHIBATh TIpaUuecKuil METOJ pEeHIeHHs] CHCTeMbl JBYX YpaBHEHHH C JByMs
IIEPEMEHHBIMH, METOJl NOJCTAHOBKM M METOJl CIIOXKEHHWS JUIsl PELICHUsT CUCTEMBI JIBYX
YPaBHEHUU C ABYMs IIEPEMEHHBIMU, OJHO U3 KOTOPBIX HE ABJISECTCS JINHEUHBIM.

VYuyamuiicst moay4YuT BO3MOKHOCTD:



® TIPOBOJHTH HCCIICOBAHUS, CBSI3aHHBIC C HM3yYCHHEM CBOWCTB (YHKIMH B TOM YHCIE C
WCIIOJIb30BaHUEM KOMIIBIOTEPA; Ha OCHOBE TpaUKOB M3YYCHHBIX (YHKIHMH CTPOUTH Oojee
CIIO’KHBIE TpaQUKH (KYyCOUHO-33/IaHHBIE, C «BBIKOJIOTHIMIY TOUYKAMU U T.I1.);

® UCHONB30BaTh (YHKIMOHAJIbHBIE TMPEJICTaBICHUS M CBOMCTBA (YHKIHMH penieHus
MareMaTHUYeCKUX 3a/Jad M3 pPa3jIu4yHbIX pas3desioB Kypca. OJIEMEHTbl NPUKIATHOU
MaTeMaTUKH.

Inemenmuvl NPUKITAOHOU MAMEMAMUKU
VYyamuiicss Hay4uTCs:

® WCIOJb30BATh B XOJE PEHICHUS 3a7ad JJIEMEHTAPHBIC MPEACTaBICHUS, CBS3aHHBIE C
NpUOIMKEHHBIMH 3HAUEHUSIMU BEJIHYUNH;

® UCIOJIB30BaTh NPOCTENIINE CIOCOOBI IPEACTABICHUS U aHAJIN3a CTATUCTUYECKUX JaHHBIX;

® HaXOJUTh OTHOCUTEJIbHYIO YaCTOTY M BEPOSTHOCTD CIIy4aliHOI'O COOBITHS;

e pemaTh KOMOWHATOPHBIC 3a/1a4K Ha HAXO0XICHUE YHCIa O0BEKTOB UM KOMOWHAIIW.

VYyamuics nory4uT BO3MOKHOCTb:

® TIOHSATH, YTO YUCJIOBBIC JAaHHBIC, KOTOPbIE HCHOJB3YIOTCS ISl XapaKTePUCTUKH OOBEKTOB
OKPYKAIOMIETO MHUpA, SBISIOTCS TPEUMYIISCTBEHHO NPUOIMKEHHBIMU, YTO TI0 3alUCH
npUOIKEHHBIX 3HAYEHHWH, coepaluxcsi B HHOOPMALMOHHBIX HCTOYHHMKAX, MOXHO
CYIHTB O MOTPEUIHOCTH MPHOINKCHHUS;

® TIOHATh, YTO TMOTPEIIHOCTh pe3yJabTaTa BBIUUCICHUN JOHKHA OBITH COM3MEpHMa C
MOTPEUTHOCTHIO UCXOIHBIX JaHHBIX;

e MPHOOPECTH MEPBOHAYAIBHBIN OMBIT OpraHu3anuu cOopa JaHHBIX MPH MPOBEACHUHU OIpOca
OOLIECTBEHHOI'O MHEHHS, OCYIIECTBIATh UX AHAINU3, NMPEACTABIATH PE3YJIbTAaThl OIpOca B
BU/JIE TaOJIHIIbI, TUATPAMMBI;

® TMPUOOPECTH OMBIT MPOBEACHUS CIyYalHBIX SKCIIEPUMEHTOB, B TOM YHCIIE C IOMOIIBIO
KOMIIBIOTEPHOI'0 MOJIEIMPOBAHUS, MHTEPIPETALUN UX PE3YIbTATOB;

® HAYYUTHCS HEKOTOPHIM CIEIMATBHBIM MTPHEMaM PElIeHUs KOMOMHATOPHBIX 3a/1a4.

Yucnoewvie nocnedosamenvnocmu
VYyamuiics HayduTes:

® [PUBOJAUTH MPUMEPHL: MOCIEAOBATENILHOCTEN; UYMCIOBBIX IIOCJIEI0BAaTEIbHOCTEH, B
YaCTHOCTH apu(PMETHUYECKON U TeOMETPHUUECKON MPOrpeccui;

® BBIUUCIATH WIEHBl IOCJIEI0BAaTENIbHOCTH, 3aJaHHOM (opMmynod 0-To ujaeHa WU
PEKYPPEHTHO; ® 3a/1aBaTh apU(PMETUUECKYIO U T€OMETPUUECKYIO IPOTPECCUN PEKYPPEHTHO;

® 3aMUCHIBaTh M MOSCHATH (OPMYIBI OOIIEr0 4iIeHa apu(PMETHUECKOH M TeOMETPUUYECKOM
nporpeccuii; GopMylbl CyMMBI T TEPBBIX YJICHOB apu(METHYECKOW M TeOMETPHUECKON
nporpeccuii;  (GOpMyJsbl, BBIp@KAIOIIME CBOWCTBA  WICHOB  apudmeTHdeckorl U
F€OMETPUYECKOU MTPOTPECCUN;

® BBIUUCIATH CyMMY OECKOHEYHOW I'€OMETPUUYECKON MpOrpeccuH, y KOTOpOH |q| < 1
MIPEACTABISITH OECKOHEUHBIE TIEPHONYECKHUE TPOOH B BUJI€ OOBIKHOBEHHBIX.

VYuyamuiics moay4nuT BO3MOKHOCTD:

e pemaTh KOMOMHHUPOBAHHBIE 33a4U C MPUMEHEHUEM (OopMYJ I-TO YjeHa U CyMMbI MEPBBIX
YWIEHOB apu(pMETHUYEeCKOH M T€OMETPUYECKOM NpOrpeccuii, MpUMeHss NpU 3TOM ammapar
YpaBHEHU U HEPABEHCTB;

® TIOHMMATh apU(METUUYECKYI0O M T€OMETPUUYECKYIO MPOrpecCur Kak (PyHKIMH HATypaibHOIO
apryMeHTa; CBS3bIBaThb  apU(METHUECKYI0O MPOrPECCHI0 C  JHUHEWHBIM  POCTOM,
FEOMETPHUUECKYIO — C HIKCIIOHEHIIMAILHBIM POCTOM.

Conep:xanue kypca ajareopsl 9 kaacca

Hepagencmea



YucnoBsle HepaBeHCTBa. (CHOBHBIE CBOMCTBA YHCIOBBIX HepaBeHCTB. C(liokeHue U
YMHOXEHHE YUCIOBbIX HepaBeHCTB. OlleHUBaHUE 3HAUECHUS BHIPAKEHUSI.

HepaenctBa ¢ onHOM nepeMeHHOU. PelieHne HEpaBeHCTB C OJHOM IEPEMEHHOM. YUCIIOBBIE
npoMexyTKkH. CUCTEMBbI JIMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.
Keaopamuunasn ¢pynxyus (38 u)

[ToBrOopenne u pacmupenue cBefaeHudd o Gynknuu. CpoiictBa dyHKuuu. IlocTpoenue
rpaduka ¢pynkuuu y = kf(x). [loctpoenne rpapuxos pynxmuii y = f(x) + b uy = f(x + a).

KBanpatnunas ¢ynkuusi, ee rpaduk u cBoiicTBa. PelieHue KBaJpaTHBIX HEPABEHCTB.
CucreMbl ypaBHEHUH ¢ ABYMs [IEPEMEHHBIMHU.

Inemenmovl NPUKIAOHOU MAMEMAMUKU

MaremaTrueckoe MonenupoBanue. [IporeHTHble pacyeTsl. AOCOTIOTHAsE U OTHOCHTEIbHAS
norpemHocTi. OCHOBHBIE MTpaBHJIa KOMOMHATOPUKHU. HacToTa 1 BEpOSTHOCTD CIIY4altHOTO COOBITHSL.
Knaccuueckoe onpenenenne BeposiTHOCTU. HauanbHbIe CBEACHUSA O CTATUCTHUKE.
Yucnoevie nocinedosamenvHocmu

YucnoBble NOCIEN0BATENILHOCTH. ApupmeTrueckas nporpeccusi. CyMMa I IEPBHIX YWJICHOB
apudmernueckoil mnporpeccun. ['eomerpuyeckas mporpeccus. CyMma 0 TEpBBIX UJICHOB
reomeTpuueckor mnporpeccuu. CymMMa OECKOHEYHON T'€OMETPUYECKOM MPOTPEecCHH, y KOTOPOU
MOJYJIb 3HAMEHATeJs1 MeHbILe 1.
Iloemopenue u cucmemamu3zayus yuedno2o0 mamepuana

TemaTnuyeckoe mJIaHupoBaHue. Ajiredopa. 7KJjacc.

KonnuyectBo
Ne Conep:xanue yueOHOro MaTepuasia
4acoB
I'naBa 1. JInHeiiHOe ypaBHEHHE C OHOH NIEPEMEHHOM 14
1 | Beenenue B anreOpy. 1
2 | YucnoBble BHIPAKEHHUS. 1
3 | AnreOpanyeckue BbIpaXEHUs 1
4 | JluneliHOe ypaBHEHUE C OJHON NEPEMEHHOM. S)
5 | Pemienue 3a/1a4 ¢ HIOMOIIBIO YpaBHEHUH. 5
6 | Korrponpnas padora Ne 1 «JlnHelHbIC ypaBHEHHUS C OJTHOM MTEPEMEHHON. 1
I'naBa 2. Ileable BbIpaKeHHUsI. 53
7 | ToxxnecTBeHHOpaBHbIE BbIpaxkeHHs. ToXIecTBa 2
8 | CreneHp ¢ HATYpaJIbHBIM MTOKA3aTEJIEM. 3
9 | CBoiicTBa CTENEHH ¢ HATYpaJIbHBIM ITOKa3aTelIeM 3
10 | OnHOUNIEHHI. 2
11 | MHOro4JIEHBI. 2
12 | CrnosxeHue ¥ BEIYUTAaHHE MHOTOYICHOB. 3
13 | KonTponbHas pabota Ne 2 «CroxeHre ¥ BBIUUTAaHHE MHOTOWJICHOBY. 1
14 | YMHOXeHHe 0THOUYIeHA HA MHOTOUJIEH. 4
15 | YMHOXeHue MHOTOWIeHa Ha MHOTOWIEH. 4
16 | Pa3nosxeHne MHOTOYIEHOB Ha MHOXKUTENU. BrIHEeCeHHEe 00111ero MHOXKUTEINA 32 3
CKOOKH.

17 | Pa3noskeHre MHOTOWIEHOB HA MHOXKUTEJIW. MeTOJ] TpyNIHUPOBKH. 3
18 | KonTposbHas padota Ne 3 «YMHOKEHHE OJTHOWICHOB M MHOTOWICHOR) 1




19 | IpousBeneHne pa3HOCTH U CYMMBI IBYX BBIPQ)KEHUM. 3
20 | Pa3HOCTh KBAIpaTOB JIBYX BBIPAXKECHUH. 2
21 | KBazgpaT cymMBbl U KBaJIpaT pa3HOCTH JIBYX BBIpaKEHUIL. 4
22 | IlpeoOpazoBaHrie MHOTOWIEHA B KBaJIPaT CYMMBI WJIM PA3HOCTH JABYX BBIPAKECHUH. 3
23 | KonTpoabHas pabora Ne 4 «DopmyIibl COKpaIIEeHHOTO YMHOXEHUS. 1
24 | CymMMa 1 pa3HOCTh KyOOB JIBYX BBIPQKCHHH. 2
25 | IlpumeHeHune pa3anyHbIX CI0COO0B pa3IoKEeHNss MHOTOWICHA HA MHOXKUTEIH. 3
26 | IIpeobpa3oBaHue BEIPAKECHUIN Pa3IMYHBIMH CIIOCOOAMHU 2
27 | O6omenune marepuaina. [loqroroBka K KOHTPOJIBHOH padoTe. 1
28 | KonTpoabHas pabora Ne 5 «IIpumeHenue hopmys COKpaIIeHHOTO0 YMHOKCHUS». 1
I'naBa 3. @yHkuuu. 12

29 | Cps3u Mexay BenmnunHaMu. OyHKITHS. 2
30 | CrtocoOb1 3ananus QyHKIMH. 2
31 | I'padpuk pyHKIIH. 3
32 | Jluneitnas pynkuus, e€ rpauk u cBOWCTBA. 4
33 | KonTtponpHaaspadbora No 6 «DyHKIHH. 1
I'maBa S. Cucrembl JTHHEHHBIX YPABHEHHUH C IBYMs IIePEMEHHbIMH. 18

34 | YpaBHeHHS C IBYMsI TIEPEMEHHBIMHU. 2
35 | JIuneitHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €r0 rpaduk 3
36 | CucteMbl ypaBHEHHH C IBYMsl IEPEMEHHBIMHU. 1
37 | I'papuueckuii METO | peIICHHs] CUCTEMBI IBYX JIMHEHHBIX YPaBHEHUH C TBYMS 2
MePEMEHHBIMH
38 | Pemenne cucreM JIMHEHHBIX yPaBHEHUH METOJIOM ITOJICTAHOBKH. 2
39 | Pemennie cuctem IMHEHHBIX YpaBHEHHM METOJIOM CIIOJKEHUS. 3
40 | Pemenue 3a1a4 C MOMOIIBIO CHCTEM JIMHEHHBIX YpaBHCHUH. 4
41 | KonrponbHas padora Ne 7 «Cuctemsl JIMHEHHBIX YpaBHEHUH C IByMs 1
HEH3BECTHBIMMY.

IloBTOpEHNME. S

42 | Pemienue JTUHEWHBIX YpaBHEHUI 1
43 | Muorounersl. DopMyITbl COKPAIEHOTO YMHOKEHHSL. 1
44 | @ynkiun. CucteMbl JMHEHHBIX YPaBHEHUH ¢ ABYMS IEpEMEHHBIMU 1
45 | UtoroBas KoHTpoOJIbHAS paboTa 1
46 | ToroBelii ypok 1

TemaTHyeckoe njaHupoBanme. Ajnredpa. 8kjacc
KosnnuyectBo
Ne Coaep:xanue yueOHOro MaTepuaa
4acoB

I'maBa 1 PanuoHaibHBIEC BBIPpAKEHUS 44

1 | PanmonansHbIie qpooH 2
2 | OcHOBHOE CBOMCTBO pallMOHAIBHOMN podu 3
3 | CnoxxeHre ¥ BRIYMTAHHUE PAIMOHAIBHBIX APOOEH ¢ OTMHAKOBBIMH 3HAMEHATEIISIMA 3
4 | CrnoxeHue 1 BIYMTAaHUE pallMOHAIBHBIX Ipo0Oeii ¢ pa3HbIMU 3HAMEHATENSIMU 6




KoaunuectBO

Ne Conep:xanue y4eOHOro MaTepuasia
4acoB
5 | Konrponbnas padora Ne 1 1
6 | YMHOXeHUE U IeJIeHHe pallMoHaIbHbIX IpoOeil. Bo3Benenue pannoHanbHOM 1pobu B 4
CTCTICHb
ToxxaecTBeHHbIE TPeoOpa30BaHus PallMOHAIBHBIX BhIPAKEHUI 7
8 | KonTponpHas padora Ne 2 1
PaBHOCWIbHBIE ypaBHEHUS. PallnoHanbHbIE ypaBHEHUs 3
10 | Crenens ¢ 1enbIM OTPULIATENIBHBIM ITOKa3aTelIeM 4
11 | CpoiicTBa CTENEHH C IIeJIBIM IT0Ka3aTeIeM 5
12 kK . 4
OyHKIus Y = % u e€ rpadux
13 | KonTponbaas pabora Ne 3 1
I'maBa 2 KBagpaTnbie Kopau. JleiicTBUTeJbHBbIE YHCIA 25
14 | Oynkuus y = x* 1 eé rpauk 3
15 | KBagparuble kopHU. AprudMeTndecKuil KBaJpaTHbIM KOPEHb 3
16 | MHOECTBO U €ro 3JIeMEHTHI 2
17 | ITogmuOkecTBO. Orepaniuu HaJl MHOKECTBAMU 2
18 | YucnoBble MHOKECTBA 2
19 | CgoiicTBa apupMEeTHIECKOTO KBaAPATHOTO KOPHS 4
20 | ToxxnecTBeHHBIE MPe0OpPa30BaHUs BRIPAKECHHM, COEPIKAIIUX KBAAPATHBIE KOPHU 5
21 OyHKIWMA Y = «/; u e€ rpadux 3
22 | KonrponbHas padora Ne 4 1
I'maBa 3 KsaapatrHbie ypaBHeHHS 26
23 | KBagpaTHble ypaBHeHUS. PellieHne HeMOMHBIX KBAPATHBIX YPaBHEHHIA 3
24 | ®opmyna KOpHEH KBapaTHOTO yPaBHEHUS 4
25 | Teopema Buera 3
26 | KonrponbHas padora Ne 5 1
27 | KBagpaTHbIi TpEXUIICH 3
28 | Pemenne ypaBHeHU, KOTOPBIE CBOIATCS K KBaJIpaTHBIM ypaBHEHUSM 5
29 | PaninoHansHbIe ypaBHEHUS KaK MAaTEMAaTUYECKUE MOJIENIN PEATbHBIX CUTYaIUi 6
30 | KonTpoabHas padora Ne 6 1
IToBTOpEHUE M cUCTEeMATH3ALMS Y4eOHOr0 MaTepuaJja 10
31 | YnpakHeHus Uis HOBTOpEHHUs] MaTepHaia 8 kiacca 9




KoaunuectBO

Ne Conep:xanue y4eOHOro MaTepuasia
4acoB
32 | KonTpomnpHas padora Ne 7 1
TemaTuueckoe niIaHnpoBanue. Aiaredpa. 9 kaace
Ne Coaeprxanue yueOHOTro MaTepuasa Koawiecrso
4acoB
I'naBa 1. HepaBeHncTBa 20
1 | YucnoBbie HEpaBEHCTBA 3
2 | OcHOBHBIE CBOICTBA YHCIOBBIX HEPABCHCTB 2
3 | CnoxeHue 1 yMHOKEHHE YUCIIOBBIX HepaBeHCTB. OLeHNBAHNE 3HAUEHUSI BHIPAXKECHUS 3
4 | HepaBeHcTBa ¢ 0/1HOH lepeMeHHOM 1
5 | Pemenue HepaBeHCTB ¢ 0/1HOM nnepeMeHHONU. UHCIIOBBIE TPOMEKYTKH )
6 | CucreMsbl TMHEHHBIX HEPABEHCTB C OJJHON IIEPEMEHHOI 5
7 | KontponbHas pabota Ne 1 1
I'naBa 2. KBaapaTuunasi pyHKuus 38
8 | [loBTOpeHue U paciupeHne CBEACHHUM 0 GyHKIINH 3
9 | CgoiicTBa QyHKIHH 3
10 | Kak moctpouth rpaduk ¢pyukuuu Y = Kf(X), eciu u3BecteH rpaduk GyHKIIHN 3
y =f(x)
11 | Kak nmoctpouts rpaduku Gpynkmmii y = f(x) + b 4
uy = f(x + a), ecmu uzBecten rpaduk dpyukiwm y = f(X)
12 | KBagparuunas ¢pyHKIus, €€ rpad ik ¥ CBOMCTBa 6
KonTponbnas padora Ne 2 1
13 | Pemenue kBajipaTHBIX HEPABEHCTB 6
14 | Cuctembl ypaBHEHUH C IBYMS IEPEMEHHBIMU 6
15 | Pemenue 3a7au ¢ MOMOIIBIO CUCTEM YpaBHEHUH BTOPOU CTENEHU 3)
16 | KontponbHas pabota Ne 3 1
I'naBa 3. JjieMeHTHI IPUMEPHOI MAaTEeMATUKHU 20
17 | MaremaTuyeckoe MOICTUPOBAHNE 3
18 | [IponeHTHBIE pacUYETHI 3
19 | IpuOnmKkEHHBIC BEIYUCICHHS 2
20 | OcHOBHBIE TTpaBHUIIa KOMOMHATOPHKH 3
21 | YactoTra 1 BEpOSATHOCTh CIy4alHOTO COOBITHSA 2
22 | Knaccudeckoe onpe/ieliCHHEe BEPOSITHOCTH 3




KoaunuectBO

Ne Conep:kanue y4eOHOTr0 MaTepHuaJa
4acoB

23 | HadanpHbIC CBEACHHS O CTATUCTUKE 3
24 | KonrponbHas padota Ne 4 1
I'maBa 4. UncjaoBble OCJIeI0BATEILHOCTH 17
25 | YucnoBele OCIEI0BATEIBHOCTH 2
26 | Apudmerrdeckast mporpeccus 4
27 | Cymma N mepBBIX WICHOB apu(PMETHIECKOH Mporpeccun 3
28 | 'eomeTpuueckast mporpeccust 3
29 | CymMma N mIepBbIX YWICHOB Fr€OMETPHYECKOM MPOTPECCHu 2
30 | Cymma GeCKOHEYHOI reOMEeTpUYECKOl MPOrpeccuu, y KoTopoi | q | <1 2
31 | KontponbHas pabota Ne 5 1
IMoBTOpPEHUE U cUCcTEeMATH3AIMS Y4eOHOT0 MaTepHaJjia 7




