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Ilnanupyembie pe3yabTaThI
AnrebpanuecKue BRIPAKCHHS
BbINYCKHUK HAYYUTCS:
— ONEpUPOBATH MOHITUSIMH «TOXKIECTBOY», «TOXKJIECTBEHHBIC IPE0OPa30BaHUs, PEIIaTh
3aJa4u, cojieprkaiire OyKBeHHbIE JaHHbIe, paboTaTh ¢ popMynamu;
— ONEepUPOBATH MOHITHEM KBAJIPATHOTO KOPHSI, IPUMEHSTH €r0 B BHIYHCIICHUSX;
—  BBINOJHATH PeoOpa30BaHus BHIPAKEHHA, COACPIKAIINX CTEIICHH C IIEIIBIMU ITOKa3aTelsI-
MU U KBaJ[paTHbIC KOPHH,
—  BBIIOJHATH TOXKAECTBEHHBIE TPE0OpPA30BaHUS PALMOHATIBHBIX BBIPAKEHUH HA OCHOBE
NpaBWJI JEHCTBUN HAJl MHOTOYJICHAMH M alreOpandecKuMu Ipo0sMu;
—  BBINOJHATH Pa3JI0KEHUE MHOTOWICHOB HA MHOKUTEIIH.
BbINYyCKHUK MOJYYUT BO3MOKHOCTH:
—  BBINOJIHHUTH MHOT'OIIATOBBIE TPEOOPA30BaHUS PALIMOHAIBHBIX BBIPAKEHUH, IPUMEHSS
IMPOKHUI BEIOOP CIIOCOOOB ¥ MPUEMOB;
— TNPUMEHATH TOXKIECTBEHHBIC IPe0Opa30BaHus sl pEILICHHS 3a/1a4 U3 PA3IUYHBIX pa3/e-
JIOB Kypca.

YpaBHeHus
BbeInyCKHUK HAy4YuTCH:
— pelaTh OCHOBHBIE BU/Ibl PALIMOHAIIBHBIX YPABHEHHUH C OJTHOU MEPEMEHHOM, CUCTEMBI
JIBYX YpaBHEHHUU C ABYMS IE€PEMEHHBIMU;
— T[OHUMATh YPAaBHEHUE KaK BaXKHEUIIYI0O MATEMATUYECKYIO MOJIEIIbJIS ONMCAHUS U U3Y-
YeHUs Pa3HOOOPA3HBIX peallbHbIX CUTYallui, periaTh TEKCTOBBIE 3a/1a4M ajaredpanye-
CKUM METOJIOM;
— TIPUMEHATH rpaduyecKue MpeCTaBICHUs I UCCIEIOBAaHUS YPAaBHEHHM, UCCIIEIOBAHUS
Y PEUICHUS CUCTEM YPaBHEHUM C IBYMsSI IEPEMEHHBIMM.
BbInyCKHUK MOJIYYHT BO3MOKHOCTb:
— OBJIQJIETh CIIEHHAIBHBIMU ITPUEMAMU PELIEHUS YPABHEHUN U CUCTEM YPABHEHHI; yBeE-
PEHHO MPUMEHATH anmnapar ypaBHEHUH AJIs pelIeHus pa3HOOOpa3HbIX 337a4 U3 MaTeMa-
THUKH, CMEXKHBIX TIPEIMETOB, TPAKTUKH;
— TPUMEHATH rpaduyecKue MpeCTaBIeHUs A UCCIEeTOBAHUS YPaBHEHHH, CUCTEM ypaB-
HEeHUil, coepkalux OyKBeHHbIe KO3 (PUIIMEHTHI.

HepasencrBa
BbInyCKHUK Hay4YuTCH:

— IIOHHMMAaTh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHYIO C OTHOIIIEHHMEM HEPABEHCTBA, CBOM-
CTBA YUCJIOBBIX HEPABECHCTB;

— peuarh JMHEWHbIE HEPABEHCTBA C OJIHOM ITIEPEMEHHOM M UX CHUCTEMBI; PEIIaTh KBaIpaT-
Hble HEpaBEHCTBA C ONOPOH Ha rpaduyecKre NpeCTaBIeHuUs;

— IPUMEHATH aIIapaT HEPABEHCTB Ul pELICHUS 3a/1a4 U3 Pa3JIMUHbIX Pa3JIenoB Kypca.

BbINyCKHUK MOJTYYHT BO3MOKHOCTD:

— OBJAJACTh PA3IMYHBIMU IPUEMAMU JOKA3aTEIbCTBA HEPABEHCTB; YBEPEHHO IIPUMEHSTh
anmapar HEpaBEeHCTB Ul PELICHUs Pa3HOOOPa3HbIX MaTeMaTHUECKUX 3ajay, 3a/1a4 U3
CMEXHBIX MTPEAMETOB U MPAKTUKH;

— TNPUMEHATH IpapuuecKue MpeaCTaBICHUS [l UCCIEI0BaHUS HEPABEHCTB, COJEPKAIIUX
OyKBEeHHbIE KOO(PPUITUEHTHI.

YucioBele MHOXKECTBA
BpInyCKHUK HAy4YUTCH:
— TMOHUMATh TEPMHUHOJIOTHIO U CUMBOJIMKY, CBS3aHHBIE C TOHATUEM MHOKECTBA, BBIIOJI-
HATH ONEPALMU HAJl MHOKECTBAMH;
— HCIOJIb30BaTh HaYaJbHbIC MTPEJCTABICHUS O MHOXKECTBE ICCTBUTENBHBIX YHACEIL.



BbInyCKHUK NOJYYUT BO3MOKHOCTD:

pa3BUBATh MPEICTABICHIE O MHOXKECTBAX;
pa3BUBATH MPEICTABICHHUE O YMCIIC U YHCIOBBIX CHCTEMaX OT HATYPaIbHBIX YHUCEN JI0
JICHCTBUTEILHBIX; O POJI BHIYHUCIICHUH B MPAKTHKE,

Pa3BUTH U YIIIYOUTH 3HAHUS O ICCATUIHOMN 3alMCH JICUCTBUTEIBHBIX YUCEI (TIEPHOIIC-
CKHE M HETICPUOUIECKUE APOOH )

DyHKIUU
BoinycKkHUK HAy4YuTCS:

MIOHUMATh U MCIIOJIb30BaTh (DYHKIIMOHAIBHBIC TIOHSTHS, SI3bIK (TEPMHHBI, CAMBOJIHYECKHEC
0003HaueHUs);

CTPOUTH TPAPUKH FIEMEHTAPHBIX (DYHKIIHIA, MCCIEIOBATh CBOWCTBA YUCIOBBIX (DYHKITHIA
HA OCHOBE M3yUYEHUS TIOBEICHUS UX IPa(HUKOB;

MOHUMAaTh (DYHKIIMIO KaK BOKHEHUIITYI0O MATEMaTHUECKYIO MOJICIb JUISl OTIMCAHUS TIPOIIec-
COB H SIBIICHUH OKPYKAIOIIEro MUPA, IPUMEHSATH (DYHKIIMOHATBHBIN S3BIK JISI OTTUCAHWS
Y MCCIICIOBAHUS 3aBUCUMOCTEH MEKIY (PU3NICCKHUMHU BEIIMIHMHAMUY;

MOHUMATh U UCTIOIh30BaTh SI3bIK TOCIICIOBATEIILHOCTEH (TEPMUHBI, CHMBOJIMYECKHE 000-
3HAYCHHUS ),

MPUMEHSTH (DOPMYITBI, CBSI3aHHBIC C apU(PMETHIECKON M T€OMETPHUSCKOM MPOTpecCHsi-
MM, U arnmapar, CQOPMHUPOBAHHBIN MPU U3YYCHUU JIPYTHX PA3IelIOB Kypca, K PEIICHUI0
3a/1a4, B TOM YHUCJIC C KOHTEKCTOM U3 PEATbHOM JKU3HH.

BbINYCKHUK MOJY4YHT BO3MOKHOCTh:

IIPOBOJIUTH MCCIICAOBAHMS, CBA3aHHBIC C HU3YYEHHUEM CBOMCTB (DYHKIHH, B TOM YHUCIIE C
UCIIOJIb30BAaHUEM KOMIIBIOTEPA; Ha OCHOBE I'pa)MKOB U3YYEHHBIX QYHKIUI CTPOUTH 60-
Jiee CIOXHbIe rpaduKu (KyCOYHO-3a/IaHHbIC, C BHIKOJIOTHIMUA TOYKAMH H T.I1.);
UCIOJIb30BaTh (PYHKIMOHAIbHbIE IIPECTABICHUS U CBOWCTBA (DYHKIIUM pEILICHHs MaTe-
MaTUYECKHX 3a/1a4 U3 Pa3IMYHBIX Pa3JeNoB Kypca;

pelaTb KOMOMHUPOBAHHbIE 3a/1a41 C IPUMEHEHUEM (POpMyIT N-TO YiIeHa U CyMMBI I1ep-
BBIX N WICHOB apU(METHIECKON 1 TEOMETPUIECKOM MPOrPEeCCHid, MPUMEHSS IPU 3TOM
arnmnapaTr ypaBHEHHMI U HEPABEHCTB;

MOHMMATh ApUPMETHUUECKYIO U TE€OMETPHUUECKYIO MPOTPECCUM KaK (QYHKIIMHM HATypaib-
HOT'O apryMEHTa; CBA3bIBATh apU(PMETHUECKYIO IPOIPECCHIO C JINHEHHBIM POCTOM, T€0-
METPUYECKYIO - C SKCIIOHEHIIMAIbHBIM POCTOM.

DneMEeHTHI IPUKIIaJHOW MaTeMaTUKU
BbInycKHUK HAyYHTCS:

MCIIOJIH30BATh B XOJI€ PEIICHHS 3a71a4 dJIEMEHTAPHBIC MPEJICTaBICHHUS, CBA3AHHBIE C
npUOIMKEHHBIMY 3HAUEHUSIMU BEJTHMYUWH;

MCIIOJIH30BaTh MPOCTEUININE CIOCOOBI MPEICTABICHUS U aHAJTN3a CTATUCTUYECKUX JaH-
HBIX;

HaXO0JIUTh OTHOCHUTEIIbHYIO YAaCTOTY U BEPOSITHOCTh CIIY4aifHOTO COOBITHS;

periaTe KOMOMHATOPHBIE 33/1a4M Ha HAaXOXKACHHUE YK CIia O0BEKTOB UM KOMOMHAIIUH.

BbINyCKHUK MOJYYUT BO3MOKHOCTD:

IMMOHATH, YTO YHUCJIOBBIC JaHHBIC, KOTOPBIC UCITOJIB3YOTCA IJI XapaKTCPUCTUKHA 00BEKTOB
OKPY2Karomero M1upa, ABJIAIOTCA MPEUMYILICCTBEHHO HpI/I6J'II/I)KéHHBIMI/I, YTO I10 3alIMCH
HpI/I6J'II/I)KéHHBIX 3HaquI/II>'I, COACPpKAIUXCA B I/IH(I)OpMaI_II/IOHHLIX HCTOYHHKAaX, MOXHO
CYAUTh O MMOTPCIIHOCTHU HpI/I6J'II/I)KeHI/I$I;

MOHATH, YTO MOTrPCIIHOCTL PE3yJIibTaTa BBIYHCIICHHUI JOJDKHa OBITh conusMepunma € 1o-
TPCIIHOCTBIO UCXOAHBIX TaHHBIX;

HpI/IO6peCTI/I HepBOHaanBHBIﬁ OIIBIT OpraHu3alnunu c6opa JaHHBIX TP IIPOBCACHUUN OII-
poca O6HIGCTB€HHOFO MHCHUS, OCYHICCTBIIATE UX aHAJIN3, TPEACTABIIATE PE3YJIbTATHI OIl-
pocCa B BUJC Ta6J'II/II_U:I, AuarpaMmbl;



— TPUOOPECTH OIBIT MPOBEACHUS CIyYaHBIX IKCIIEPUMEHTOB, B TOM YHCJIE C TIOMOIIBIO
KOMIIBIOTEPHOI'O0 MOJIEIMPOBaHUS, HHTEPIPETAUN UX PE3YyIbTATOB;
— HayYUTHCS HEKOTOPHIM CIIEIHATbHBIM MpUEMaM pelieHnss KOMOMHATOPHBIX 33/1a4.

Conep:xkanue y4eOHOT0 npeamera
7 kJIacc

YpaBHeHus

VYpaBHenue ¢ ogHoit nepeMenHoil. Kopenb ypaBHenusi. PaBHocuibHble ypaBHeHHs. CBoiicTBa
YPAaBHEHUU C OJTHOM NIEPEMEHHON. Y paBHEHHE KaK MaTeMaTHYECKasi MOJIEIIb PEAIbHON CUTYya-
uuu. JInneitHoe ypaBHeHue. PelleHne TEKCTOBBIX 3a/1a4 € IIOMOILBIO PAallMOHAIIBHBIX ypaBHeE-
HUM.

Anredpanyeckne BbIPaKeHUs

BolpakeHue ¢ nepeMeHHbIMU. 3HaYEHHUE BBIPAYKEHUS C IEpEMEHHBIMU. J[OITycTUMBIE 3HAUEHUS
nepeMeHHbIX. ToxaecTBo. ToxaecTBeHHbIE IPeoOpazoBaHmsl anredpanyeckux BoipaxxeHuil. Jlo-
Ka3aTeJIbCTBO TOXkAecTB. CTeneHb ¢ HaTypalbHbIM IIOKa3aTeseM U €€ cBoicTBa. OIHOUJICHBI.
OpnowieH cranaapTHoro Buja. Crenens onHowieHa. MHoOrowieHsl. MHOroOwIeH CTaHAapTHOTO
Buja. Crenenb MHorowieHa. Ciio)keHHe, BBIUUTAaHUE U YMHOXKEHHE MHOTOWIEHOB. DopMyIibl
COKPAIIEHHOTO YMHOXKEHUS: KBaIpaT CyMMbI U KBaJpaT Pa3HOCTHU ABYX BBIPa)KEHUMH, IPOU3BE-
JIEHUE CYMMBI U Pa3HOCTH JBYX BbIpaKCHUH. Pa3nojkeHre MHOro4JeHa Ha MHOKHUTENN. BeiHe-
CEHME MHOXMTENS 3a CKOOKH. MeToa rpynnupoBKU. Pa3HOCTb KBaIpaToB JIBYX BhIPayKEHHIA.
CymMmMa U pa3HOCTb KyOOB JIBYX BbIPa)KEHUI

DOyHKIUH

OyHKIMOHATBHBIE 3aBUCUMOCTH MeX 1y BenrmunHaMmu. [loustie Gyakmmn. OyHKIHS KaK MaTe-
MaTH4eckast MoJieNb pealibHoro npouecca. Crioco6s! 3aianus pynkuuu. ['padux pynkuuu. Jlu-
HeiHast QyHKIUS ee CBOICTBA U rpaduKH.

Cucrembl JIMHEHBIX YPABHCHH.

VYpaBHeHUE ¢ ABYMS epeMeHHBIMU. [ paduk ypaBHEHHS ¢ IBYMsI IepeMeHHBIMU. JInHeiHOe
ypaBHEHHE C JIByMsI IEPEMEHHBIMU U ero rpaduk. Cuctemsl ypaBHEHUH ¢ ABYMS IEPEMEHHBIMU.
['padmueckuii MeToA pelIeHns CUCTEMBl YpaBHEHUH ¢ IBYMS IIepeMeHHbIMU. Pemenue cucrem
YPaBHEHUI METOJIOM IOACTAaHOBKH U ClI0KeHUs. CHcTeMa IBYX YpaBHEHMM € JBYMsI IEPEMEH-
HBIMH KaK MOJIEJIb PEAIbHON CUTYAIINH.

Aure0pa B MCTOPHY€CKOM Pa3BUTHH.

3apoxaeHue anredpbl, KHUra 0 BOCCTAHOBJIEHUHU M MPOTUBOIIOCTABIEHUU MyxaMMeia aib-
Xopeamu. Uctopust popMupoBaHUs MaTeMaTH4eCKOro si3blka. Kak 3apoaniack uaest Koopau-
HaT. cropus pazButus nouartus ¢ysHkiuu. JI. @. Maraunkuit, I1. JI. YeOsies, H. U. Jlo6a-
yeBckuii, B. f. bynsakosckui, I1. @epma, P. llekapt, H. Tapranss.

8 ki1ace
PanmnonanbHble BbIpaxKeHUs
PanronansHble BelpaskeHus. ParmonanbHas 1po6b. OCHOBHOE CBOMCTBO pallMOHATBLHON APOOH.
CrnoxeHue, BRIUMTAaHUE, YMHOXKEHUE U JICICHHE palliOHAIBHBIX apo0eit. Bo3BeneHue panno-
HaJIbHOW ApoOH B cTeneHb. ToIecTBEHHbIE MPeoOpa30BaHMsl PalliOHATIBHBIX BEIPAXKEHUI.
PaBHOCHIIBHBIE ypaBHEHMS. PanmonanbHble ypaBHEHUA. CTENEHB C LEJIBIM IIOKA3aTelleM U €€

cBoiicTBa. OyHKuusa ~ - *n ee rpauk.

KBanpartnbie kopHu. /lelicTBUTeIbHBIC YHCIA

[TonsiTre 06 nppanmoHaNbHBIX Ynciaax. O01me cBeleHns 0 IeHCTBUTENbHBIX YKcnax. KBaapat-
HbII KOpeHb. [ToHATHE 0 HAXO0XKAEHUH MPUOIMKEHHOTO 3HAUEHHsI KBalpaTHOTo KOpHs. CBoicT-
Ba KBaJIpaTHbIX KopHeil. [IpeoOpa3oBanus BeIpaKeHUH, COAepKAIIUX KBapaTHbIE KOPHHU.

DyHKINH Y =2,V = Va , UX CBOMCTBA U rpauKH.

KBanpartHbie ypaBHeHHsA
KBagparHoe ypaBHenue. @opmyia KOpHEN KBajpaTHOTO ypaBHeHUs. Teopema Buera. KBagpar-



HbI TpéxwieH. KopeHb kBagpaTHoro TpéxunaeHa. CBoiicTBa KBaJpaTHOro TpéxwieHa. Paznoxke-
HUE KBaJPAaTHOIO TPEXUIEHA HA MHOKUTENU. PerieHne paBHOCUIIBHBIX YPaBHEHUU, CBOJALIUXCS
K KBaJIpaTHbIM ypaBHEHUsAM. Pelienue 3a1a4, npuBOASIIMX K KBaIpaTHBIM YPABHEHUSIM.
Anredpa B MCTOPHYECKOM PA3BUTHH.

Hcropus hopMUpoBaHUS MAaTEMaTHYECKOTO s3bIKa. OTKPBITHE UPpallMOHANIBHOCTU. W3 ncropun
BO3HUKHOBEHHUsI POpMYII [IJIs pelieHus ypaBHeHu 3-it u 4-i creneneit. JI. @. Maraunkuii, B.
5. bynsikoBckuid, A. H. Konmoropos, ®. Buer, H. Tapranbs, [. Kapgano, H. Abens.

9 kJaacce
HepaBencrBa
YucnoBble HEpaBEHCTBA U UX cBoiicTBa. Cll0)KeHHE U YMHOKEHHUE YHUCIIOBBIX HepaBeHCTB. Olle-
HUBAaHME 3HAYCHUs BbIpakeHUs1. HepaBeHCTBO ¢ 0AHOM NTepeMeHHON. PaBHOCUIIbHBIE HEPABEHCT-
Ba. UucioBbie mpoMexyTKH. JIMHEITHbIE U KBaJpaTHbIE HEPABEHCTBA C OJHON MEPEMEHHOM.
CucreMbl HEpaBEHCTB C OJIHOM MEPEMEHHOM.
KBaaparuunas gyHkumus
Ob6nactp onpenenenus 1 001acTs 3HaueHui ¢yHkuu. CrnocoOsl 3aganus pyHkuuu. I'paduk
¢byukun. [Toctpoenue rpadukoB pyHKIMN ¢ moMomIbIo TpeoOpazoBanuii puryp. Hymu pyHk-
uu. [IpomMexyTKH 3HaKONOCTOSIHCTBA PyHKIMH. [IpoMexyTKHM BO3pacTaHUs U IPOMEKYTKH
yoObiBanus ¢yHkiuu. KBaapatuunas GyHKIus ee CBOWCTBA U rpaduk.
DJIeMeHThI PUKJIATHONH MaTeMaTHKH.
Matemaruueckoe moaenupoBanue. [IporenTHbie pacy€rol. DopmMyrna CI0KHBIX MPOIEHTOB.
[TpubnmxEnHbIe BoIUMCIeHUS. AOCOIIOTHASI U OTHOCUTEINbHAS NOrpeliHOCTH. OCHOBHbIE MPaBU-
7a KoMOMHATOpUKU. YacToTa U BEpOSTHOCTD CiIy4ailHOro coOriTusa. Knaccuueckoe ornpeneneHue
BeposATHOCTH. HauanbHbie cBenieHus o ctatuctuke. [IpencraBinenue qaHHbIX B BUE TaOIuUL,
KPYTOBBIX M CTOJIOUATHIX AUarpamm, rpaduxkos. CTaTUCTUYECKUE XaPAKTEPUCTUKUA COBOKYITHO-
CTH JIaHHBIX: CpeJIHEE 3HAUE€HUE, MOJIa, pa3Max, MeuaHa BbIOOPKH.
YucsioBble MOC/I€10BATEIHLHOCTH.
[TonsiTue uncioBoii nociegoBarenbHOCcTU. KoHeuHble U OECKOHEUHbIE MOCIE10BATEILHOCTH.
CrniocoObI 3a/1aHus TOCTEAOBATEIBHOCTU. ApudMeTHUECKast U TeOMeTpUUYecKas MPOrpeccu.
CaoiicTBa WieHOB apu(METUUECKON U TEOMETPUIECKOM TTporpeccuii. Dopmyisl 00IIero ujieHa
apuMeTHIECKOil 1 reoOMeTpHUeCcKOl mporpeccuii. PopMybl CyMMBbI N —IEPBBIX YJICHOB apud-
METHUYECKON U TeoMeTpudecKkoil mporpeccuif. CymMma 0€CKOHEUHOM TeOMETPUUYECKON TIporpec-

CHH, Y KOTOPOU lql < 1 [IpencraBneHne OECKOHEUHOI MEPUOTNIECKON JECATHUHON TpoOH B
BHJIe OOBIKHOBEHHOM JIPOOH.

Aure0pa B MCTOPHY€CKOM Pa3BUTHH.

Uctopus pa3Butus nouarus ¢yukuun. Kak 3apoaunace Teopust BepositHocTeil. Uncna dubo-
Hauyu. 3amaya JI. [Tuzanckoro (Pubonayun) o kponukax. b. [Tackans, K. I'aycc.



TemMaTnyeckoe MJIAHKPOBAHME.

[ kJy1ace

Ne
napa- | Coaep:kaHnue
rpa- yaeboro Koa-Bo | XapakTepucTHKa OCHOBHBIX BU0B AEATENbHOCTH

4acoB YueHHKAa (Ha YPOBHEe YU4eOHBbIX J1eliCTBHIA)
da MarepuaJjia
I'nasa 1

JInneiiHoe ypaBHeHMe 15
¢ OTHOM MepeMeHHOMH

1 BBenenue B 3 Pacnosnasams 4ncnoBbIe BBIPAKEHUS U BBIPAXKCHHUS C
anredpy [IEPEMEHHBIMHY, JINHEWHbIC ypaBHeHUS. [IpuBoauTh

5 Tueiiioe 5 IIPUMEPBI ?Hpa}l(eHHﬁ C IIEpEMEHHBIMH, JINHEHHBIX
yPABHCHHE C ypaBHeHUN. COCTaBIIATH BHIPAKEHUE C IEPEMEHHBIMU
omHOi mepe- 110 yCIOBHIO 3a/(a4H. BeimnonssaTe npeoOpa3oBaHus Bbl-
MEHHOI paKeHUI: MPUBOJUTH NOJOOHBIE ClIaraeMble, pacKpbl-

BaTh CKOOKHM. HaxoauTh 3HaueHNe BBIPAXKEHUS C Iepe-

3 Pemenue 3a- 5 MCHHBIMHU IIPH 3aJaHHBIX 3HAYCHUAX IICPCMCHHBIX.

Aa4 € II0MO- KinaccudumupoBars anredpanyeckue BoIpaKeHHSI.
b0 YpaBHEC- OnuceIBaTh IIEIBIE BBIPDAKCHHUS.
HUH Dopmynruposams ONPENEICHUE JIMHEHHOTO YPAaBHEHHUS.
ToBTopenue 1 Pemars nuHeiiHOe ypaBHeHue B 001eM Buae. Murep-
1 CHCTeMATH- NPETHPOBATE YPABHEHNE KaK MAaTeMATHIECKyO MOAEIb
3amus peaylbHOH CHTyaLUH. Onncm]ian) CXEMY PELICHUS TEK-
yIeGHOTO Ma- CTOBOM 3a1a4y, IPUMEHATH €€ [UIs PELICHU 3a1a4
Tepuana
KoHnTponbHas 1
paborta Ne 1

I'naga 2 52

Leibie BbIpaKeHUs

4 ToxnecTBeH- 2 Dopmynuposamo:

HO paBHbIE onpedenenus: TOXKIECTBEHHO PaBHBIX BbIPAaXXEHUH, TO-
BBIPA)KCHMUS. JKJIECTBA, CTENIEHU C HATypaJIbHbIM IOKA3aTeIEM, OJTHO-
ToxnectBa YJieHa, CTaHJapTHOTO BU/1a OJHOWIEHA, KO3 pHIIMeHTa

5 CremeHD ¢ Ha- 3 OJIHOWJIECHA, CTEIIEHU OJHOYJIEHA, MHOTOWIEHA, CTEIICHU
TYpANBHEM MHOTOJICHa;

OKA3ATEIEM C6801icmea: CTENIEHU C HaTypaJbHbIM IOKa3aTeeM, 3Ha-
Ka CTEIICHHY,

6 CaolicTBa 3 npasuna: NOKa3aTeNnbCTBa TOKIECTB, yMHOKEHHS OTHO-
CTCIICHM C Ha- YJICHa Ha MHOTOYJICH, YMHOXXCHUS MHOTOYJICHOB.
TypajbHbIM /Jloxazvieamsb CBOMCTBA CTENEHU C HATYPAJIbHbBIM MOKa-
oKasaTeJIicM 3aresieM. 3auchiBaTh U JI0OKa3bIBaTh (POPMYIIBI: IPOU3-

7 OHOWICHS! 2 BEJICHHs CYMMBI M pasHOCTH JIBYX BBIPAXECHMI, pa3HO-

CTH KBaJIpaTOB JBYX BBIPa)KCHUH, KBaJlpaTa CyMMBI U

8 MHuorousneHs! KBaJipaTa pa3HOCTH JBYX BbIpaXEHHH, CyMMBbI KyOOB U

9 CII0KEeHHe 1 3 pPasHOCTH KyOOB JIBYX BBIpaKECHUH.

BBIYUTAHUEC

Buiuucnsames 3HaueHNE BBIpa)KeHI/II\/’I C ICPEMCHHBIMUA.




napa-
rpa-

Conep:xanue
yueOHoro
MaTepuaia

Koa-Bo
4yacoB

XapaKkTepuCcTHKA OCHOBHBIX BU/I0B eATEIbHOCTH
Y4YeHHKa (Ha ypOBHe y4eOHbIX JeiicTBHil)

MHOI'O4JICHOB

KoHntposbHas
paborta Ne 2

10

YMHOXEHUE
OJTHOWIEHA Ha
MHOTOWIECH

11

YMHOXEHUE
MHOTrowIeHa
Ha MHOT'OYJIEH

12

Paznoxenue
MHOTOYJIEHOB
Ha MHOKHTE-
1. Beiaece-
HHE 00IIEro
MHOXKHUTEIIS 3a
CKOOKH

13

Paznoxenne
MHOT'OYWIEHOB
Ha MHOXUTC-
. Meton
TPYHIHPOBKU

KoHntponbHas
pabora Ne 3

14

[IpousBenenue
Pa3HOCTHU U
CYMMBI JIBYX
BBIPAKCHUIN

15

PaznocTth
KBaJIpaTOB
JIBYX BBbIpaxe-
HUMN

16

KBagpar cym-
MBI U KBaJIpaT
Pa3HOCTH JBYX
BBIPA)KCHU I

17

[IpeobpazoBa-
HHE MHOTO-
4JjieHa B KBa/l-
par CyMMBI
WA Pa3HOCTH
JIBYX BBIpaxe-
HUU

[TpuMeHsTH CBOMCTBA CTENEHH U1 IPE0Opa3oBaHUS
BBIPAKECHUN. BBINOIHATE YMHOKEHHE OAHOUYICHOB U
BO3BEJICHUE OJHOWICHA B CTeNeHb. [IpuBoanuTs 0gHO-
YJIeH K CTaHJAapTHOMY BHUYy. 3alIMChIBATH MHOTOWIEH B
CTaHJapTHOM BUJE, ONPEIENIATh CTENIEHh MHOIOWICHA.
IIpeoOpa3oBbIBaTh NPOU3BEAEHUE OJHOWIEHA U MHOIO-
YJIEHA; CyMMBI, Pa3HOCTH, IIPOU3BENCHUS JBYX MHOIO-
YJIEHOB B MHOI'OWIEH. BBINOIHATH pa3iokeHue MHOIO-
YJIeHa HA MHOXKUTEJIN CIIOCOOOM BBIHECEHMs 00IIEro
MHOKHUTEJSI 32 CKOOKH, CIIOCOOOM TPYIIITUPOBKH, T10
(dbopMynaM COKpaIEHHOIO YMHOKEHHSI U C IPUMEHEHHU-
€M HECKOJbKUX crtoco00B. Mcnonp30BaTh yKa3aHHbIE
npeoOpa30BaHus B IPOLIECCE PELICHUs YpaBHEHUH, /10~
Ka3aTeJbCTBA YTBEP)KICHUH, peIIeHUs] TEKCTOBBIX 3a-
Jaq




napa-
rpa-

Conep:xanue
yueOHoro
MaTepuaia

Koa-Bo
4yacoB

XapaKkTepuCcTHKA OCHOBHBIX BU/I0B eATEIbHOCTH
Y4YeHHKa (Ha ypOBHe y4eOHbIX JeiicTBHil)

KonTponbnas
pabora Ne 4

18

Cymma u pas-
HOCTB KyOOB
JIBYX BbIpaxe-
305071

19

[Ipumenenue
Pa3IMYHBIX
CIoco0oB pas-
JIO’KEHUST MHO-
ro4ieHa Ha
MHOKHTEIH

IToBTOpeHune
U cUCTeMaTH-
3anus
y4eOHOro Ma-
Tepuana

KonTponbhas
pabora Ne 5

I'naga 3
DOyHKIUHA

12

20

CBsi3u MEXITY
BEJIMYMHAMHU.
OyHKIUSA

21

CnocoOsl 3a-

JTaHus PyHK-
UU

22

I'pacdux
byHKIMHA

23

JInnennas
byHkIM, €€
rpaduxu
CBOMCTBA

IToBTOpeHune
U cCucreMaru-
3anus
y4eOHOro Ma-
Tepuana

KonTponbHas
pabota Ne 6

IIpuooums puMepbl 3aBUCUMOCTEN MEXy BETUYH-
Hamu. Paznuuath cpeau 3aBUCUMOCTEN (YHKIIMOHAIb-
HbIE 3aBUCUMOCTH.

Onucwvieamv nousamus: 3aBUCUIMOIN U HE3aBUCUMOM T1e-
PEMEHHBIX, PYHKIINHU, apryMeHTa (YHKIIMH; CIIOCOOBI
3afanus GyHkuuu. opmMynupoBarth onpeneneHus: oo-
JacTH onpeesenns QyHKINU, 00J1acT 3HaYUeHUH
¢bynkuuy, rpadpuka GyHKINUH, TUHEHHONW (DYyHKIUH,
IIPSAMOM IIPONOPLMOHAIBHOCTH.

Buiyucnsams 3HaueHue (GyHKINMU 1O 33JJaHHOMY 3Haue-
HUI0 aprymenTa. CocTaBiATh TaOIUIbI 3HAUYECHUI
¢bynkunu. Ctpouts rpaguk GyHKIUM, 3aJaHHOM Tab-
an4aHo. [1o rpaduky QyHKIMH, SBISIOMIEHCS MOJENbIO
pEAIbHOTO MpOIiECcCa, ONPEAEIATh XapaKTEPUCTUKH ITO-
ro npouecca. CTpouTh rpa@uk JMHEHHON QyHKINU U
IPSIMOM TPONOPLMOHATBHOCTH. ONUCHIBATh CBOMCTBA
TUX QYHKIUI

I'naea 4

20




Ne
napa- | Conep:xanmue

rpa- yaeBHOTo Kou-Bo XapakTepucTHKA OCHOBHBIX BH/10B AEATENLHOCTH
4acoB Y4YeHHKa (Ha ypOBHe y4eOHbIX JeiicTBHil)

da MarepuaJjia

CucreMbl JIHHEHHBIX
YPaBHEHHUI ¢ AByMS
nepeMeHHbIMU

24 | YpaBHeHus ¢ 3
IBYyMs IIepe- IIpusooums npumepwl. ypaBHEHUs C ABYMs IEPEMEH-
MEHHBIMU HBIMU; JIMHEHHOTO YPaBHEHHUS C IBYMs IEPEMEHHBIMHY;

25 | Juneiinoe 3 CUCTEMBI IBYX JIMHEHHBIX YPAaBHEHUI C IBYyMs Ilepe-
YPABHEHHE ¢ MEHHBIMH; PEallbHBIX IIPOLIECCOB, L1 KOTOPBIX ypaBHe-
TBYMS IEpe- HUE C IBYMs IEPEMEHHBIMU WM CUCTEMA YPABHEHUH C
MOHHBIMI I JIBYMsI IIEPEMEHHBIMU SBIIFOTCS MaTEMAaTUYECKUMU MO-
ero rpaduxk ACIIAMH.

OnpenensiTs, ABJISETCS JIU [apa YUCEIl PEIIEHUEM JIaH-

26 Cucremsl 3 HOI'0 ypaBHCHHUS C ABYMS ICPEMCHHBIMU.

YPaBHEHHH C Dopmynuposams:

ABYMs IIEPEC- onpeoeneHus: PelICHUs] ypaBHEHUS C IByMS IIEpeMEeH-
MCHHBIMH. HBIMH, YTO 3HAYUT PCIINTH YPABHCHHUE C IBYM:I IICPEC-
I'padpuueckuit MEHHBIMU; Tpaduka ypaBHEHHS C JBYMsI IEPEMEHHBIMU;
MCTOA pemic- JIMHENHOTO YPAaBHEHMS C IBYMs IIEPEMEHHBIMU; pelLie-
HUSL CUCTEMBbI HUS CUCTEMBI YPaBHEHUI C ABYMsI IEPEMEHHBIMU;

JABYX JIMHEH- ceoticmea ypaBHEHUH C IByMs IEPEMEHHBIMU.

HBIX ypaBHE- Onucwvieamy: cBoWcTBa TpaduKa JTMHEHHOTO ypaBHEHUS
HUH C IBYMsI B 3aBUCHUMOCTH OT 3Ha4eHUH K03 (HUIIEeHTOB, rpadu-
NEPEMECHHBIMUA YECKUU METOJ pELIEHUs] CUCTEMBI IBYX YPaBHEHUH C

27 | Permenue cric- 2 ABYM# TIEPEMEHHBIMH, METO] TIO/ICTAHOBKHA H METONL
i COXEHNA UL PELIEHNs CHCTEMBI ABYX JIMHEHHBIX
ypaBHeHuii YPaBHEHHH C ABYMS IEPEMEHHBIMH.

METOIOM IOJ- Cmpoums TpaduK TMHEHHOTO ypaBHEHHUS C ABYMS TIe-
CTAHOBKH PEMEHHBIMH. Pemate cucreMsl AByX JTMHEHHBIX ypaB-
HEHUU C ABYMS IIEPEMEHHBIMHU.

28 | Pemenne cuc- 3 Pewams TexcTOBBIE 3371a4H, B KOTOPBIX CUCTEMA JIBYX
TEM JTMHEHHBIX JMHENHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMHU SBJIAETCS
ypaBHEHUH MaTeMaTUYECKON MOJENBIO peaJbHOrO MpoIecca, U UH-
MCTOAOM CJI0- TEPIPETUPOBATh PE3YJIbTAT PEIICHUS CUCTEMBI
KEHUS

29 | Pemenue 3a- 4
Ja4 ¢ IoMo-

LIbI0 CUCTEM
JINHEMHBIX
ypaBHEHUH
[ToBTOpEeHune 1
U CUCTEMATH-

3aus

y4eOHOro Ma-
Tepuana
KonTposbnas 1




napa- | Conep:xanmue
rpa- yaeBHOTo Koa-Bo XapakTepucTHKA OCHOBHBIX BH/10B j:[euﬂTenbunocTn
JacoB YUeHHKA (Ha YPOBHE YUeOHBbIX J1eiicTBUI)
da MarepuaJjia
pabota Ne 7
IloBTOpPEHME U cHC-
TeMaTU3alus y4eo- 6
HOI'0 MaTepuaJa
YnpaxxHneHus s 1o- 5
BTOpEHUS Kypca 7
Kjacca
HrtoroBast KOHTPOJIb- 1
Has pabora
8 kiacc
Ne Conep-
napa- JKaHUe Kou-
XapakTepucTHKA OCHOBHBIX BU/I0B J1eSITeJIbHOCTH
rpa- | y4eOHoOro BO N .
yUueHHKa (Ha yPpOBHe YUeOHBbIX J1eiicTBHI)
pa Marepua- 4acoB
Ja
T'nasa 1
PanuonanbHble 44
BbIPAKECHUS
1 Pammo- 2 Pacnosznasamy 1ienple paliOHAIBHBIE BBIPAKECHUS,
HaJlbHBIC IpoOHbBIE pallMOHAIbHBIE BHIPAYKEHUS, TPUBOAHUTD
Ipodu MIPUMEPHI TAKUX BBIPAKCHUI.
2 OCHOBHOG 3 Dopmynuposams.
CBONCTEO onpeoeneHus: paVHI/IOHanLHorcl BBIPKEHHSI, JIOTTYC-
panHo- THMBIX 3HaquI/IE/I MEPEMEHHOM, TOXKAECTBEHHO PaB-
HATBHOMN HBIX IiI)Ipa)KeHI/II/I, TO/I€CTBA, PABHOCUJILHBIX YpaB-
po6u HEHU, pallMOHAIBHOTO YPaBHEHUs, CTEIIEHHU C HYJIe-
BBIM MOKAa3aTEJIEM, CTEIEHU C LEIBIM OTPULIATENb-
3 Cnoxenune 3 HBIM IOKa3aTeJIeM, CTAaHAApTHOIO BMJIa YHCJIA, 00-
U BbIYHTA- paTHOM IPOIOPLMOHAIBHOCTH;
HHC pa- CB801icmea: OCHOBHOE CBOMCTBO pallMOHAIIBHON JPO-
HOHAJIb- Ou, CBOMCTBA CTETICHH C IICJIBIM TTOKa3aTelIeM, ypaB-
HBIX JpO- . k
6eii ¢ HEHUH, QyHKINH Y = H :
OAMHAKO- npasuna: CIoXeH!sl, BRBIYUTAHUS, YMHOKEHHUS, JIeTe-
BbIMH HUs Ipobeid, BO3BEIEHNUs IPOOHU B CTENEHB; YCIOBHE
3HaMeHa- paBeHCTBA IPOOH HYIIIO.
TCIAMA Jloka3zvléams CBOMCTBA CTETICHHU C IEJIbIM ITOKa3aTe-
4 CroxxeHue 6 JIEM.
¥ BBIUMTA- Onucvleams TpadUUECKU METOJ] PEIICHUS YpaBHE-




napa-
rpa-

pa

Conep-
JKaHUe
yueOHoro
MaTepua-
Ja

Ko.-
BO
Jac0B

XapaKTepuCcTHKA OCHOBHBIX BH/0B JeATeJIbHOCTH
yY4YeHHKa (Ha ypOBHe Y4eOHbIX JieiicTBHiIl)

HHE pa-
IIMOHAJIb-
HBIX JPO-
ocii

C pa3HbIMH
3HaMeHa-
TEIAMU

Kon-
TpOJIbHAS
pabota Ne
1

VYMHOXKE-
HHE U Jie-
JIeHue pa-
LIMOHAJIb-
HBIX JIPO-
Oeli. Bos-
BCJICHUE
paruo-
HaJbHOHN
Ipobu B
CTEICHD

Toxnaect-
BEHHBIC
npeoOpa-
30BaHUS
paruo-
HaJIbHBIX
BBIpaXKe-
HUM

Kon-
TpONBHAs
pabota Ne
2

PaBHo-
CHJIBbHBIE
ypaBHe-
HUSL.
Pamumo-
HaJIbHBIC
YpaBHEHUS

CreneHs ¢
LEJIBIM

HHI C OJTHOW MEPEMEHHOM.

IIpumensmb OCHOBHOE CBOMCTBO PallMOHAIBLHON
JIpOOH ISl COKpaIleHUs U ITpeoOpa3oBaHus APOOCH.
[TpuBoauTH ApoOU K HOBOMY (00IIIEMY) 3HAMEHATE-
mo. Haxoauts cymmy, pasHOCTb, IPOU3BEICHUE U
gacTHOE ApoOeii. BBIMONHATE TOXK/IECTBEHHBIE TTpe-
00pa30BaHUs pallMOHATBHBIX BBIPAKCHUM.
Pewams ypaBHEHUS C IEPEMEHHON B 3HaMEHATEIe
JpooHu.

Ilpumensms CBOWCTBA CTEIIEHU C LIEJIBIM IIOKa3aTe-
JieM 1715 IpeoOpa30BaHuUs BHIPAKCHHI.
3anucvleamp 4Kcia B CTAaHIAPTHOM BUJE.
Buvinonnams noctpoenue u ytenue rpaduxa GyHk-

k
005051 y=ﬁ




Ne Conep-

napa- JKaHUe Kou-
rpa- | yuebmoro 5o XapakTepuCcTHKA OCHOBHBIX BUA0B AeATeILHOCTH
YUeHHKAa (Ha YPOBHe YUeOHBbIX J1eiicTBHI)
ha MaTepua- 4acoB
Ja
OTpHULa-
TEJIbHBIM
roKasare-
aemM
9 CaoiicTBa 5
CTENEHU
C LEJIBIM
IoKasare-
aeM
10 OyHKUIMS 4
y=—mueé
X
rpaduk
Kon- 1
TpOJIbHAS
pabota Ne
3
I'naea 2
KBaaparusie
KOpPHH. 25
JelicTBUTEIbHBIE
ymucaa
11 OyHKIHA 3 Onucviéams: IOHSATHE MHOKECTBA, DJIEMEHTA MHO-
y= X* u eé ’KECTBA, CIIOCOOBI 3a/1aHUS] MHOKECTB; MHOKECTBO
rpaduk HaTypaJIbHBIX YUCEJI, MHOXKECTBO LIEJBIX YUCEIL,
12 Keaapar- 3 MHO’KECTBO PallMOHAJIBHBIX YHCET, MHOXKECTBO JAEH-
HEIG KOD- CTBUTEJIbHBIX YHCEI U CBSI3U MEX]Ly STUMHU YUCIIO-
HIL BBIMH MHOXECTBaMH; CBSI3b MEX1y O€CKOHEUHBIMU
Apudme- JECATUYHBIMH IPOOSIMHU M palluOHATBHBIMH, UPpa-
- LMOHAJIbHBIMHU YHCIIAMH.
KBATAT- Pacnosnasams panmoHanbHble U UPPALMOHATILHBIE
HBIH KO- yucna. [I[puBoauTh npuMepsl paliioOHaIbHBIX YUCE U
— HppalMOHATIBHBIX YHUCE.
3anucwvieams ¢ TOMOIIBIO GOPMYI CBOMCTBA NEHCT-
13 Mnoxecr- 2 BHH ¢ IEHCTBUTEIBHBIMU YHACIAMH.
BO M €10 Dopmynuposamy:
SJICMCHTHI onpeodeneHus: KBaPaTHOTO KOPHS U3 Ynciia, apud-
14 TToaMHO- 2 METHUYECKOr0 KBaJPaTHOTO KOPHS U3 YKCIIa, PABHBIX
KECTRO. MHO>K€ECTB, TIOJIMHOKECTBA, [IEPECEUECHNS MHOXKECTB,
Onepatun O6T>?III/IHCHI/ISI MHOXECTB; ,
HaJI MHO- ceoticmea: QyHKIMH Y = X°, apu(pMETHIECKOrO
KECTBAMHU




Ne Conep-
napa- JKaHUe Kou-
rpa- | yuesmoro o XapakTepuCcTHKA OCHOBHBIX BH/I0B AESITeNLHOCTH
yYeHHKa (Ha YPOBHe y4eOHBIX /IeliCTBHUIA)
¢a MaTepua- 4acoB
Ja

15 Hucnosle 2 KBaJpaTHOTO KOPHS, PyHKIUU Y = Jx.

MHOZMCCT- Jokazvieams cBOWCTBA apU(PMETUIECKOTO KBaaApaT-
Ba HOT'O KOPHSL.

16 CaoiicTBa 4 Cmpoump rpaduxy GpyHKumuiA Y = X2 1 Yy =~/X .
apugme- [TpuMeHSITh MOHATHE apUPMETHISCKOTO KBaAPATHO-
THICCKOTrO r0 KOpHS /ISl BEIYHMCIICHUS 3HAYECHHI BBLIPAXKEHUIA.
KBaJpat- Vnpowams Beipakenust. Pemars ypasuenus. Cpas-
HOT'o KOp- HHMBATh 3HAYEHUS BLIPAXKEHHH. BhINOIHATE IpeoOpa-
HA 30BaHUE BBIPAKEHHI C IPUMEHEHHEM BBIHECEHUS

17 TosxkecT- 5 MHOYHTEIIS U3-110]] 3HaKa KOPHSI, BHECCHUE MHOKH-
BEHHEBIE TEJIsI IO/ 3HAK KOPHsI. BBIMOIHATE 0CBOOOXKICHUE OT
npeo6pa- UPPALMOHAILHOCTH B 3HAMEHATEIIE IPOOH, aHAIIH3
30BAHUS COOTHOIICHUH MEXy YUCITOBBIMA MHOKECTBAMH U
BBIPAIKE- UX 3JIEMEHTaMHU
HUM,
cozepKa-

IUX
KBaJIpaT-
HBIE KOP-
HU

18 OyHKIHA 3
y=+/xu
e€ rpadux
Kon- 1
TPOJIbHAS
pabota Ne
4

I'naga 3
KBaaparubie 26
ypaBHEHHUsI

19 KBanpart- 3 Pacnosnasame v TpUBOAUTH IIPUMEPHI KBaIPATHBIX
HBIC ypaB- YpaBHEHUH Pa3sIMYHBIX BUIOB (TTOTHBIX, HETTOIHBIX,
HCHHUSL. NPUBEIEHHBIX ), KBAPATHBIX TPEXUICHOB.

Pemmenue Onucvleams B 001IEM BHJIEC PEIICHUE HETIOTHBIX
HETIOJTHBIX KBa/IPATHBIX YPaBHEHUIA.

KBaJIpaT- Dopmynuposams:

HBIX ypaB- onpedelienus: ypaBHEHHS TIEPBO CTEIICHH, KBaIpaT-
HEHUIA HOTO YpaBHEHUS; KBaJPaTHOTO TPEXWIEHA, TUCKPH-

20 ®opmysa 4 MHHAHT KBAJPATHOTO YPaBHEHIS
KopHeii U KBa/IPATHOTO TPEXTICHA, KOPHS KBATPATHOTO
KBa/IpaT- TpéxuieHa; OUKBAJPATHOTO YPAaBHCHHUS,




Ne Conep-
napa- JKaHUe Kou-
rpa- | yuebHoro 5o XapakTepuCcTHKA OCHOBHBIX BUA0B AeATeILHOCTH
yY4YeHHKa (Ha ypOBHe Y4eOHbIX JieiicTBHiIl)
ha MarTepua- 4acoB
Ja
HOT'O CB801iCMea KBaIpaTHOTO TPEXUJICHA;
YpaBHEHUS meopemy Buera u 00paTHYIO €ii Teopemy.
21 Teopema 3 3anucvieamsb 1 noKa3pIBaTh (HOPMYITY KOpHEH KBaJ-
Buera PaTHOrO ypaBHEHNA. HccnenoBaTh KOJIMYECTBO KOP-
HEW KBaJpPAaTHOrO YPABHEHUS B 3aBUCUMOCTH OT 3Ha-
Kon- 1 Ka €ro JUCKPUMUHAHTA.
TpOJIbHAA Jloxaszvieamv meopemsi: Buera (npsimyro u oOpat-
pabora Ne HYI0), O pa3JI0’)KEHUU KBAIPATHOIO TPEXUJIEHA Ha
S MHOUTENH, O CBOMCTBE KBaJAPATHOIO TPEXUJICHA
29 Kpapat- 3 C OTPHULIATEIbHBIM JUCKPUMHUHAHTOM.
HBbIi TPEX- Oni,wbzgamb Ha NPUMeEPaX METOJl 3aMEHbI IEPEMEH-
— HOM JUIs peleHns ypaBHEHUH.
Haxooums xopHU KBaJIpaTHBIX YpaBHEHUHN pa3iny-
23 Pemenne 5 HbIX BUJ0B. [IpumensTs Teopemy Buera u oOpatHyro
ypaBHE- ell TeopeMy. BBINOMHATH pa3ioKeHUe KBaIpaTHOTO
HU, KO- TpEX4seHa Ha MHOKHATeNU. HaxoauTe KOpHU ypas-
TOpbIC HEHUH, KOTOPBIE CBOAATCA K KBagpaTHbIM. CocTaB-
CBOJATCA JIATh KBaJAPATHBIEC YPABHEHMS U YPABHEHUS, CBOJIS-
K KBa1- 1IMecs K KBaJpaTHBIM, SIBJISIONIMECS MaTeMaTuye-
paTHbIM CKMMH MOJIEIISIMU PEAJIBHBIX CUTYallUN
YpaBHEHHU-
SIM
24 Panmo- 6
HaJlbHbIE
YpaBHEHUs
Kak mare-
MaTH4e-
CKHE MO-
JIEJIN pe-
AJIbHBIX
CUTyalHi
Kon- 1
TPOJIbHAS
pabota Ne
6
IloBTOpPEHME
U CHCTEeMAaTH3a-
mus 10
y4eOHOro mare-
puaJja
YnpaxaeHus s 9

MOBTOPEHUS Kypca
8 Kiacca




Ne Conep-
napa- JKaHUe Kou-
XapaKTepuCcTHKA OCHOBHBIX BH/0B JeATeJIbHOCTH
rpa- | y4eO0HOro BO N .
yY4YeHHKa (Ha ypOBHe Y4eOHbIX JieiicTBHiIl)
ha MaTepHa- 4acoB
Ja
KontposbHas pa- 1
6ota Ne 7
9 kJacc
Conep-
JKaHUe Koa-
Ne weGHOIo 5o XapakTepucTHKA OCHOBHBIX BU/I0B J1eSITeJIbHOCTH
n/n y y4eHHKa (Ha ypOBHe Y4eOHbIX JieiicTBHiIl)
MarTepua- 4acos
Ja
I'nasa 1
20
HepaBencrBa
1 Uucnossle 3 Pacnosnasame 1 IpUBOAUTH IPUMEPHI YUCIIOBBIX HEpa-
HEPaBEHCTBA BEHCTB, HEPABEHCTB C IIEPEMEHHBIMHU, IMHEHHBIX HEpa-
BEHCTB C OJJHOM MEPEMEHHOU, TBONHBIX HEPABEHCTB.
2 OcHoOBHbIE 2 A p » p
N Dopmynuposamy:
CBOMCTBA 4YH- 5
onpedeneHus; CPABHEHUS ABYX UUCEJl, PELICHMs Hepa-
CJIOBBIX HeE- P B 8 XX > P p
PABCHCTE BEHCTBA C OJJHOM NEPEMEHHON, PAaBHOCUIIBHBIX HEpPa-
BEHCTB, PELIEHUS CUCTEMbI HEPAaBEHCTB C OJHOM Iepe-
3 Cnoxenne u 3 MEHHOM, 00JIaCTH ONPEIEEHNS BHIPAKEHNS;
YMHOKCHHC C601icmea YACIOBBIX HEPABEHCTB, CJIOKEHUS U YMHO-
YHUCITIOBBIX JKEHUS YUCIIOBBIX HEPABEHCTB
HCPaBCHCTB. Lloxaszvieams: CBONCTBA YUCIIOBBIX HEPABEHCTB, TEOpE-
OuennBanue MBI O CJIOKCHHUH M YMHOXXCHHMHU YHMCJIOBBIX HCPABCHCTB.
3Ha4YCHHUA Pewamy nuHeliHbIE HEPABEHCTBA. 3alMChIBATh pellIe-
BBIPAKCHUA HHUs HEPABEHCTB 1 UX CUCTEM B BHUJIC YHUCJIOBBIX IIpOMeE-
4 HepasercTaa 1 KYTKOB, O6’EI;C,I[I/IHCHI/I}I, [IEPECEICHHS TUCIIOBBIX PO~
¢ OHOIA TIe- MEXKYTKOB. PelliaTe CHCTEMY HEPaBEHCTB C OAHOH 1166-
pEMEHHOi PEMEHHOM. OI_IeHI/IBaTBv?»Ha‘{eHI/Ive BbIpakeHus. 1300pa-
’KaTh HAa KOOPJIMHATHOM NPSIMON 3aJaHHBIE HEPABEHCT-
5 Pemenue He- 5 BaMHU YHCJIOBBIE IPOMEKYTKH
PaBEHCTB C
OJIHOI mepe-
MeHHOU. Yu-
CJIOBBIE IIPO-
MEXYTKH
6 Cucremsl 5
JINHEMHBIX
HEPAaBEHCTB C
OJIHOI1 mepe-
MEHHOU
KonTposbnas 1




Conep-
JKaHUe Kou-
Ne XapakTepuCcTHKA OCHOBHBIX BU/I0B J1eSITeJIbHOCTH
n/n yuebHoro Bo YUeHHKAa (Ha YPOBHE YUeOHBbIX J1eiicTBHUI)
MaTepua- 4acoB
Ja
pabora Ne 1
I'naga 2
KBagpaTuunas 38
pyHxkuus
7 [ToBTOpeHue 3 Onucwvieams noHsATHE QYHKIMH KaK IpaBuUiia, yCTaHAB-
U pacumpe- JMBAIOLIETO CBSI3b MEXY 2JIEMEHTAMM JIBYX MHOXKECTB.
HUE CBejie- Dopmynuposamn:
HUH 0 QyHK- onpedenenus; Hylsl GyHKIUN; TIPOMEKYTKOB 3HAKOIIO-
§1050%0 cTosiHCTBA (DYHKIMU; HYHKIIUH, BO3pacTaromiei (yobI-
8 CrolicIBa 3 BaIOIIICi) HA MHOXKECTBE; KBaJPaTUIHON (DYHKIIHH;
B KBa/paTHOTO HEPABCHCTBA;
ceolicmea KBaJpaTHIHON (DYHKIIHH;
9 Kak nocrpo- 3 npasuia NocTpoeHus rpaduKoB GYHKIUI C TOMOLIBIO
UTh rpaduk npeobpaszosanuii Buaa f(x) — f(X)+a;
dymiwn y = f(X) — /i + a); f(x) — KF(X).
kf(x), ecin Cmpoump rpadyky GyHKIMH ¢ TTOMOLIBIO ITPeodpa3o-
U3BECTEH Banwuii Buaa f(x) — f(X) + a;
rpaduk f(x) = f(x + a); f(X) — kf(x).
Gynxumn Cmpoums Tpaduk kBaaparnyaoit pynkun. [To rpadu-
y =f(x) Ky KBaJpaTUYHOU (DYHKIIMU OMUCHIBAThH €€ CBONCTBA.
10 Kax rocTpo- 4 Onucvleamsb CXeMaTUYHOE PACTIOIO0KEHUE MTapadoIbl
WTh rpaduKu OTHOCHTEJIBHO OCH aOCLUCC B 3aBUCUMOCTH OT 3HaKa
byHKIHIT Y = cTapuiero ko3duienra u JMCKPUMHUHAHTA COOTBET-
f(x) + b CTBYIOILIETO KBaIpaTHOTO TPEXWICHA.
wy = f(x + Pewams xBanpaTHbIE HEPABEHCTBA, HCIIONIB3YS CXEMY
a), ecru u3- pacmoIoKeHus napa6om,lv OTHOCHTEJIBHO OCH a0CILHCC.
BECTeH rpa- Onucvleams rp'cl(bnquKI/H/I METO/I pEIICHUsT CHUCTEMBI
bk hyHK- JIByX YPaBHEHUH C IByMs IIEPEMEHHBIMH, METOJ TIOI-
i y = f(X) CTAHOBKH M METOJL CJIOXEHUS UL PEIICHUS CHCTEMBI
JBYX YpaBHEHUH C IByMs IEPEMEHHBIMHU, OJTHO U3 KO-
11 Ksanpatuy- 6 TOPBIX HE SIBJISIETCS JIMHEHHBIM.
Hast QyHK- Pewams TeKCTOBBIE 3a71a41, B KOTOPBIX CUCTEMA JIBYX
1us, e€ rpa- YPaBHEHUH € JBYMS IEPEMEHHBIMU SBJISIECTCS MaTeMa-
(ux u cBO¥- TUYECKON MOJEIIBIO PEATIbHOTO IIpoLiecca,
CTBa Y MHTEPIPETUPOBATH PE3YNIBTAT PEIICHUS CUCTEMBI
KonTposbnas 1
pabota Ne 2
12 Pemenue 6
KBaJIpaTHBIX
HEPABEHCTB
13 Cucremsr 6
YPaBHEHHUH C
JBYMsI Tiepe-




Conep-
JKaHue Kou-
Ne XapakTepuCcTHKA OCHOBHBIX BU/I0B J1eSITeJIbHOCTH
n/n yuebHoro Bo YUeHHKAa (Ha YPOBHE YUeOHBbIX J1eiicTBHUI)
MaTepua- 4acoB
Ja
MEHHBIMH
14 Pemenue 3a- )
a4
C TIOMOIIBIO
CUCTEM
YpaBHEHUH
BTOpOH CTe-
MeHU
KontposbHas 1
pabora Ne 3
I'nasa 3
JJieMeHTbI NPUKJIAA- 20
HOI
MaTeMaTHKHU
15 Maremaru- 3 Ilpusooums npumepol.
4eCKOe MO- MaTeMaTHYECKUX MOJIEeH pealbHbIX CUTYallui; IPH-
JETMPOBAHNE KJIQJHBIX 3a/1a4; TPUOIKEHHBIX BEJIMYUH; HCIIOH30-
16 TporcHTHBIC 3 BaHUs KOM(EI/IHaTOprIX HpaBHIl CyMMBI 1 [IPOU3BE/IE-
pacadTH HUSI; CIIy9alfHBIX COOBITHH, BKJIFOUast TOCTOBEPHBIE U
HEBO3MOXKHBIE COOBITHS; OTIBITOB C PABHOBEPOSTHHIMU
17 [Tpubnnxén- 2 UCXOJIaMU; TIPEICTABIICHNS CTATHCTUYECKUX JAHHBIX B
HBIC BbIYHC- BHUJIE TAOJIMIIL, JuarpamMm, rpaq)I/IKOB; HCIOJB30BaHUA
JICHMS BEPOSITHOCTHBIX CBOMCTB OKPY’KAIOIIMX SBJICHUMN.
18 OcHOBHbIE 3 Dopmyruposams: .
npaBma onj_ze()eﬂeywz: a0COIOTHON MOTPEIIHOCTH, OTHOCUTEIb-
KOMOGHHATO- HOM MOTPEIIHOCTH, TOCTOBEPHOTO COOBITHS, HEBO3MOXK-
pUKH HOTO COOBITHS; KIIACCHUECKOE ONpeieNIeHnEe BEPOSITHO-
CTH;
19 Hacrora u 2 npasuia: KOMOMHATOPHOE TIPABHUIIO CYMMBI, KOMOHMHA-
BEPOATHOCTD TOPHOE IIPaBUJIO IIPOU3BEICHHUS.
CIIy4aiHOTO Onucvleams Tanbl PENICHUS PUKITATHON 3a/1a4H.
CcoOBITHS IosicHATh U 3anuchIBaTh POPMYITY CIOXKHBIX IPOLIEH-
20 Kinaccuue- 3 TOB. [IpOBOIUTE MPOLIEHTHBIEC PACUETHI C UCTIOIB30Ba-
cKOE Ormpesie- HUEM CJIOKHBIX MPOLEHTOB.
JIeHHe Bepo- Haxooumb TOYHOCTH MPUOIMKEHHUS 110 TAOIHILE ITPH-
STHOCTH ONMMKEHHBIX 3HAUCHU BeMMUUHBL. Vcrons30BaTh pas-
JTUYHBIE (POPMBI 3aMTMCH TPUOIMIKEHHOTO 3HAUCHUS Be-
21 Hauanbnere 3 nuunHbl. OLEHNBATH TPUOIMKEHHOE 3HAYCHUE BENIU-
CBEJICHUSA YHEL
0 craTncTnke IIpo60dums OTBITHI CO CTy4aiiHbIMU HcxonaMu. [Tosc-
KoHTpobHast 1 HATH U 3aITUCHIBATh (DOPMYITy HaX0KJICHHS 9aCTOTHI
paGora Ne 4 CIIy4aifHOTO COOBITHSA. ONUCHIBATH CTATHCTUYECKYIO

OIICHKY BEPOSTHOCTHU CIy4aiHOTO cOOBITHs. Haxonuth
BEPOSTHOCTH CITy4alfHOTO COOBITHS B OIBITaX C PaBHO-




Conep-
JKaHUe Kou-
Ne XapakTepuCcTHKA OCHOBHBIX BU/I0B J1eSITeJIbHOCTH
n/n yuebHoro Bo YUeHHKAa (Ha YPOBHE YUeOHBbIX J1eiicTBHUI)
MaTepua- 4acoB
Ja
BEPOSTHBIMH HCXOJIaMHU.
Onucvieams 3Talbl CTAaTUCTUYECKOTO UCCIEA0BAHMUS.
OdopmsaTs nHGOPMAITUIO B BHJIE TAOIHUI] M THATPAMM.
W3Bnekats nHpopmanuio u3 tabaun u nuarpamm. Ha-
XOJIUTh U MPUBOJIUTH IPUMEPHI UCIIOJIB30BAHUS CTATH-
CTUUYECKHUX XapaKTEPUCTUK COBOKYITHOCTH JIAHHBIX:
cpelnHee 3HaUYeHUe, MOJIa, pa3Max, MeuaHa BbIOOPKU
I'naga 4
YucioBble 17
NOCJIe/10BATEJIbHOCTH

22 Hucnosbie 2 IIpusooums npumepul. MOCIETOBATEILHOCTEN; YHCIIO-
ocJea0Ba- BBIX TIOCJIEJIOBATEIILHOCTEH, B YaCTHOCTH apr(MeTHIe-
TEIBHOCTHU CKOI ¥ T€OMETPHYECKON IPOrPEeCcCHil; HCIIOIb30BaAHUS

23 Apudmern- 4 IIOCJIEZI0BATEIBHOCTEN B pealbHON KU3HU; 3aj1a4, B KO-
q4ecKad Mpo- TOPBIX PACCMATPHUBAIOTCS CYMMBI ¢ OECKOHEUHBIM YHC-
rpeccms JIOM CJIaraeMbIX.

Onucwviéams: IOHATHE MOCIIE0BATEILHOCTH, YJI€HA 110~

24 Cymman 3 CIIEIOBATENIFHOCTH, CITOCOOBI 3aaHUS ITOCIIEI0BATEIIb-
MIEPBBIX uJie- HOCTH.

HOB apudme- Buiuucnams dneHbl TOCIEI0BATEIBHOCTH, 3a1aHHOM
THYECKON (bopMyII0# N-TO YiIeHa WU PEKYPPEHTHO.
nporpeccuu Dopmynuposamsn.

o5 TeomeTpue- 3 onpet)eﬂevHuﬂ: apru(pMETUIECKON TPOTrPECCHH, TE€OMET-
cKasi TIpo- putecKoli mporpeceuu; } }
rpeccus C601ICM6A "IICHOB T€OMETPUIECKOH 1 apudmeTnyecKoiu

IIPOrPECCUH.

26 Cymma n 2 3aoasams apuPMETUIECKYIO U TEOMETPUUECKYIO MPO-

IEPBBIX 1JIC- IPECCUU PEKYPPEHTHO.

HOB I'€OMET-

pHYecKoi 3anucviéamov 1 nosacuames GOpPMyIbl OOLIETO YIeHA
1porpeccnn apu(pMeTHYeCKO U reOMeTPUUECKO MPOTrPeCCHil.

27 Cymma 6ec- 2 3anucwvieams 1 0okazvieams: GOPMYIbI CyMMBI N TIep-
KOHEYHOM BBIX WICHOB apu(PMETUYECKON U TeOMETPUUECKO Mpo-
reoMeTpuye- rpeccuii; (opMyJbl, BIpaXkaroliue CBONCTBA YWIEHOB
CKOIf TIpo- apu(pMeTHYeCcKol U reOMeTPUUECKON MPOTPECCHIA.
IpeccHH, y Buiuucnams cymmy 0€CKOHEUHOM reOMeTpUIecKor mpo-
KOTOpOit | q | rpeccuu, y kotopoi | q | < 1. [IpeacraBnsate 6eckoHey-
<1 HbIE TIEpUOIUYECKUE IpOOH B BUIE OOBIKHOBEHHBIX
KonTposbnas 1
pabota Ne 5

IloBTOpPEHME
U CHCTEMATH3ALHA 10

y4eOHOro marepuaja




Conep-
JKaHue Kou-
Ne XapakTepuCcTHKA OCHOBHBIX BU/I0B J1eSITeJIbHOCTH
n/n yueoHoro Bo yY4YeHHKa (Ha ypOBHe y4eOHbIX JeiicTBHil)
MarTepua- 4acoB
Ja
VYpaxHeHus s 1o- 9
BTOpEHUs Kypca 9
KJlacca
KonTponbnas pabora 1
Ne 6

MaTtepHuaJIbHO — TeXHUYECKOe oldecreyeHmne

OcHoBHas iMTeparypa:
1. Anre6pa: 7 kiacc: yueOHUK JJis ydaluxcs o01ieo0pa3oBaTeIbHbIX YUpEK ASHUN/

A.I''Mep3nsk, B.b.Ilononckuii, M.C.Skup. — M : Benrtana-I'pad, 2012.

2. AunreOpa: 7 kjacc: TUAAKTUYCCKHE MAaTEPHAIbl: COOPHUK 3a/1a4 U KOHTPOJIBHBIX padboT/
A.I''Mep3msik, B.B.Ilononckuii, M.C.Skup. — M : Benrana-I'pad, 2013

3. Aumrebpa: 7 kiacc: meroaudeckoe nocooue/E.B.byiko, A.I.Mep3nsak, B.b.ITomorckui,
M.C Skup. — M : Benrtana-I'pad, 2013.

4. AnreOpa: 8 kiacc: y4eOHUK ISl ydaluxcs 001eo0pa3oBaTeIbHbIX YUPEKICHHH/
A.I''Mep3msak, B.b.ITononckuii, M.C.SIkup. — M : Benrana-I'pad, 2013

5. Aure6pa: 8 kiacc: TUIaKTUYECKUE MaTepHalibl: COOPHUK 3a/1a4 U KOHTPOJIBHBIX padoT/
A.I''Mep3msak, B.b.ITononckuii, M.C.Skup. — M : Benrana-I'pad, 2013.

6. Aunrebpa: 8 kiacc: meroauueckoe mocooue/E.B.bymko, A.I'.Mep3aisik, B.b.ITononckuid,
M.C.Axup. — M : Benrana-I'pad, 2013.

7. AnreGpa: 9 kiacc: y4eOHHK ISl yHaIuxcs 001eo0pa3oBaTeIbHBIX yUPEKICHUH/
A.I'Mep3msik, B.B.ITononckuii, M.C.Sxup. — M : Benrana-I'pad, 2014.

8. AunreOpa: 9 knacc: TUIaKTHYECKHE MaTepHalbl: COOPHUK 3a/1a4 U KOHTPOJIBHBIX padboT/
A.I' ' Mep3nsak, B.b.Ilononckuit, M.C.Skup. — M : Benrana-I'pag, 2014.

9. Aurebpa: 9 knacc: meronuueckoe nocooue/E.B.bynko, A.I''Mep3zmsak, B.b.ITononckui,
M.C.Axup. — M : Benrana-I'pad, 2014.

JlonoIHUTeILHAS JTUTEPaTypa;
1. TaBpunona T./l. 3annmatenpHas maTemaTuka : 5-11 kmaccel. — Bonrorpan: Yuurens,
2008.
Jlesutac I'.I'. Hectangaptasie 3anauu no maremaruke. — M.: MJIEKCA, 2007
3. ®apkoB A.B. Marematudeckue onuMIuas! B mkosne: 5-11 kmaccel. — M.: Alipuc-IIpecc,
2005.
4. Tlnayrun JI.®. 3a ctpanunamu yyeOHuKka anredpsl. — M. : [Ipocsemienue, 2010
ITowia /Ix.Kak pemats 3agauy? — M.:IIpocsemenue, 1975.

N

o

DJIeKTPOHHbIE 00pa3oBaTe/ibHbIEe pecypchl
1. Maremaruka 5-11. IIpaktukym. «poda», 2003.
2. Marematuka 5-11 xmaccel. [Ipaktukym. YaeOHoe a5iekTpoHHOE u3aanue. [loarorosieHo
npu coneiictBun HOIIK —mox pen. 1y6posckoro.
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. Cepus «1C: Komnekius o6pa3zoBatenbHbIX pecypcoBy. S ymero pemaTs ypaBHeHus. H-
TEPAaKTUBHBIN TpeHaXeEp AJIs 2-8 KJIacCOB.

http://urokimatematiki.ru/

. http://www.matematika-na.ru/

. http://www.unimath.ru/?mode=0&idstructure=80010

. http://www.vneuroka.ru/matmir_teacher.php?cat=2&sub=2

~No oA

Oo6opynoBanue u npudOOPHI.

. Komnerotep. IIpoexTop. DkpaH.
. JInneiika

. TpeyronpHuk

. Hupkynp

. Tpancnoptup
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