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PABOYASI IIPOT'PAMMA

Mo yuedHomy npeamery «Anredpay
HacTtoswas pabovas nporpamma coctaBneHa Ha OCHOBE €4WHOW KoHUenuwn
npenogasaHUA MaTemMaTuKi B cpefHen wkone, paspabotaHHon A. T.
Mepansakom, B. B. MonoHckum, M. C. HAxkupom, . A. Homuposckum —
aBTopami y4ebHU-KOB, BKNIOYEHHbBIX B CUCTEMY «ANrOPUTM ycnexa.

Pabo4ne nporpaMmmbi COOTBETCTBYIOT ®epepansHomy

rocyfapcTeeHHOMy obpasoBaTensHoMy cTaHaapTy v MpuMepHoi OCHOBHOM
oBpasoBaTenbHoi NporpaMme.

7-9 Knacchl




Pabo4yaa nporpamma no anrebpe.
7—9 Knaccbl

MoacHuTenbHaa 3anucka

Pabouyasg mporpaMma BKAIOYAET YeTBHIPE pasiesa.

1. ITosicuuTenpHAsT 3aIMCKA, B KOTOPOY KOHKPETHU3HUPYIOTCS
o01IIue I1eAr OCHOBHOTO 0o011ero obpasoBaHud 1o asrebpe:

e naércd XapakKTepHUCTHKA y4eOHOro Kypca;

® MeCTO B y4eOHOM IIAAQHE,;

® AWYHOCTHBIE, METAIIPEAMETHBIE U ITPEeIMETHRIE PE3YAD-

TaThI OCBOEHUS yIeOHOTO Kypca;

® pe3yAbTaThl U3yUYeHUs yIeOHOTO Kypca.

2. Copep>xanue Kypca.

3. IlpuMepHOe TeMaTWUecKoe IUIAaHVWPOBaHME C OIIpPEeAe-
HHUEM OCHOBHBIX BUIOB y4eOHOM AesITEALHOCTHU O0ydaro-
IITUXCS.

4. PexoMeHOanvy 110 OpraHM3anuy ¥ OCHAIIEHMIO Y9eOHOIo
npomnecca.

Y4ebHBIN KypC IIOCTPOEH Ha OCHOBe PeeparbHOrO Iocy-
[apCTBEHHOT0 00pa3oBaTeAbHOro craHmapra ¢ yderoM KoH-
LEeNIMU MaTeMaTH4YeCKOro o0pa3oBaHUS U OPHUEHTUPOBAH
Ha TpeOoBaHUS K pe3yAbTaTaM 00pa30BaHHUs, COAEPIKAIIUM-
cd B IlpuMepHOH OCHOBHOH 00pasoBaTEABLHOM ITporpamme
OCHOBHOTO 00miero o0paszoBaHusd. B HEM TakKe yYUTBHIBAIOT-
C JOMHUHHUPYIOITME UAEU U TOAOXKEHUS IPOrpaMMbl Pa3BH-
TUS 1 POPMUPOBAHUSA YHHUBEPCAABHBIX YIEOHBIX NEeHCTBUHI
IAS OCHOBHOTO o0Iero obpa3oBaHUs, KOTOpble obecrieyuBa-
I0T (POPMHUPOBAHHE POCCUUCKOM TpaxkmaHCKOM HIEHTUIHO-
CTHU, KOMMYHUKATHUBHBIX KA4Y€CTB AUYHOCTH U CIIOCOOCTBY-
0T (POPMHPOBAHUIO KAIYEBOM KOMIIETEHIIUH — YMEeHUs.
yuumscst.

Kypc aarebpr1 7—9 KaaccoB sBageTcd 6a30BBIM AT Ma-
TEeMaTHIEeCKOTO 00pa30BaHUs U PA3BUTUS IIIKOABHUKOB. AA-
reOpanyecKye 3HaHUS U YMEHHS HEOOXOMUMBI JIAT U3YIEHUS
reomeTpun B 7—9 Kaaccax, aAreOpbl U MaTeMaTHYeCKOIO
anaausza B 10—11 Kaaccax, a TakyKe H3yUEHUS CMEKHBIX
JOUCILIUTIAFH.



[MpakTUyecKasa 3HAYUMOCTH IIIKOABHOTO Kypca aAre6phbl
7—9 KAaCCOB COCTOUT B TOM, YTO IPEIMETOM €TI0 HU3yYeHHUs
SIBASIOTCS KOAUYECTBEHHBIE OTHOIIIEHUS U IIPOIIECCHI Peanb-
HOT'O MUpPA, OIIHCAHHBIE MaTeEMaTUYECKUMU MOJAeAIMU. B co-
BPEMEHHOM OOIIECTBE MaTeMaTH4ecKas ITOATOTOBKA HE00XO-
[UMa KaXI0OMy YeAOBEKYy, TaK KaK MaTeMaTHKa IIPUCYTCTBYET
BO BCex chepax 4eAOBEYECKOU AeATEABHOCTH.

OpmHO#t M3 OCHOBHBIX IIeA€M H3yUEeHUS aAreOphl SBAS-
eTCsd Pa3BUTHUE MBIIIIACHUS, TIPEXKE BCETO (POPMUPOBAHUE
abCTPaKTHOTO MBIIIIAEHUS. B mpoliecce u3ydeHUs aAreOphl
dopMHUpPYETCSH AOTHUECKOE U AATOPUTMHUYECKOE MBIIIACHUE,
a Tak¥Ke TaKHe KadyeCTBa MBIIACHUS, KaK CHAa U THOKOCTD,
KOHCTPYKTHUBHOCTh U KPUTUYHOCTD. [IASl afalTalluyd B COBpE-
MEHHOM HH(OPMAIMOHHOM OOIIECTBE BaKHBIM (DAKTOPOM SIB-
asgercs (POPMHUPOBAHHE MaTEMaTHYECKOTO CTHAS MBIIIAEHUS,
BKAIOYAIOIIEr0 B cebs MHAYKIIUIO U OEeAyKIHI0, 0000IeHHEe U
KOHKPETU3AIINIO, aHAAU3 U CHUHTE3, KAACCU(PUKAIIUIO U CHUCTE-
MaTH3aIlHI0, abCTparupoBaHUE U aHAAOTHUIO.

O6yuenue asrebpe maéT BO3MOXKHOCTD IITKOABHHUKAM Ha-
VIUTBCHA TAQHUPOBATH CBOIO AEATEABHOCTH, KPUTHYECKHU Olle-
HUBaTh €€, MPUHUMATh CaMOCTOSTEAbHBIE PEIIeHHUs, OTCTaH-
BaTb CBOU B3TASIBI U YOEIKICHUS.

B mportecce m3ydeHUs aAreOpbl IIKOABHUKH YYATCS U3-
AaraTh CBOM MBICAH SICHO W HCYEPIIBIBAIOIIE, ITPHOOPETAIOT
HaBBIKU YETKOTO M TPAMOTHOTO BBIITOAHEHHS MaTeMaTH4e-
CKHX 3aITHCEH, ITPU 3TOM HCIIOAB30BaHUE MaTeMaTHIECKOTO
d3bIKa TI03BOASIET Pa3BUBATh Y YYAIUXCS T'PAMOTHYI YCTHYIO
U ITUCBMEHHYIO peyb.

3HaAKOMCTBO C HUCTOpHEH pas3BUTHUHA aAreOphI KaK HayKHU
dopMupyeT y yHaumxcd IIpecTaBAeHUI 00 aareOpe Kak da-
CTHU 00IIIeYeAOBEYECKOH KYABTYPHI.

3HaYuTeAbHOE BHUMAaHUE B HU3A0KEHUHU TEOPETUIECKOTO
MaTepruasa Kypca YAEAdeTCsS ero MOTHBAIIUH, PACKPBITHIO
CYyTH OCHOBHBIX NOHATHH, uaei, MmeronoB. OOy4eHHE MOCTPO-
eHo Ha 6a3e TeOpUH pa3BUBAIOIIETO OOYIeHHUS, YTO JOCTUTA-
€TCsl 0CODEHHOCTAMU H3A0KEHUS TEOPETHUECKOTO MaTepuasa
U YOPaKHEHUAMH Ha CpaBHEHUE, aHAAU3, BbIIEACHUE T'AaB-
HOTO, YCTAaHOBA€HHE CBsdA3el, KAaCCU(HUKAIUIO, 0000IIeHe



u cucreMarusanuio. Ocob0 aKLIEHTUPYIOTCS COAEPKATEABHOE
PacKpbITHE MaTeMaTU4eCKHUX ITIOHATHH, TOAKOBaHUE CYIIIHO-
CTH MaTeMaTHYECKHUX METOIOB U 00AACTH HX IIPUMEHEHUS,
JEMOHCTpPAIs BO3MOXKHOCTEH IIPUMEHEHHUS TEOPETHUYECKUX
3HAHUH A9 PelIeHUs Pa3HOooOpa3HbIX 334ad ITPUKAAIHOTO
xXapakTepa, HallpuMep PeIIeHHd TEKCTOBBIX 334ad4, JACHEXK-
HBIX U ITPOLIEHTHBIX PACYETOB, YMEHHE ITOAB30BATHCS KOAH-
YeCTBEHHOH MHopMalyie, IpeacTaBAEHHON B pa3AMYHbIX
opmax, ymeHue dynutath rpadpuku. Oco3HaHHe obuiero, cyie-
CTBEHHOTO SIBASETCHI OCHOBHON 0a30#l IAd pelleHUs yIpaskHe-
HUU. BaxkHO NIPUBOAUTD A€TAABHBIE [TIOSICHEHHUS K PEILIEHUIO
TUIOBBIX YIIPasKHEHUN. DTUM pacKpbIBaeTcCs CyTh METOAA,
IoAXoAa, IPEefAaraeTcs aATOPUTM HAH 3BPHUCTHYECKAs CXeMa
pelIeHuda yIIpasKHEHHUH orlpe e AEHHOTO TUIIA.

Obuw,an xapaKTepmucTMKa Kypca

ComepxkaHnue Kypca asreOpsl B 7—9 Kaaccax IpencTaBACHO
B BHJE CACAYIOIINUX COAECPKATEABHBIX PA3eAOB: «Asredpa»,
«UmncnoBble MHOXKeCTBa», «DyHKIMM», «DJIeMeHTBI IPUKIIaa-
HOVI MaTeMaTHUKN», «Ajiredpa B MCTOPMYIECKOM Pa3sBUTHU».

Copmepzxanue pasnesa «Asnrebpa» popMUpPyeT 3HAHULI O
MaTeMaTHUYeCKOM sI3bIKe, HEOOXOMUMbIE OAS PEIIeHUsd MaTe-
MaTHUYEeCKUX 3a/7ad4, 3a4a4 U3 CMEXKHBIX AUCIUIIAWH, a TaK-
JKe MPaKTUYECKUX 3amad. M3yyeHne MaTepuasa Crioco6CTBy-
eT (POPMHUPOBAHUIO y YYAIIUXCI MaTeMaTUYeCKOro ammapara
pelLIeHud 3a1a4 C IIOMOIIBIO YPABHEHUH, CHCTEM yPaBHEHUH
U HEPaBEHCTB.

Marepuaa maHHOTO pasfesa MIPEACTaBA€H B acIEKTe, CIO-
CoOCTBYyHOIIIEM (POPMHUPOBAHHIO y YIAIIUXCS YMEHUS IIOAB30-
BaThCcd aaroputMaMiu. CylllecTBEHHAd POAB IIPH 3TOM OTBO-
OUTCS PA3BUTHIO aATOPUTMHUYECKOI0 MBIIIACHUSI — BasXHOH
COCTaBASIONIEH NHTEAAEKTYAABHOTO PA3BUTHL YeAOBEKA.

Copmepzkanue paszaesa «UncioBble MHOXKECTBa» HAIIEACHO
Ha MaTeMaTHYeCKOe Pa3BHUTHE y4YaIllMXcs, (POPMUPOBaHUE Y
HUX YMEHHS TOYHO, CKATO U SICHO U3AaraTh MBICAHU B yCTHOM
U DUChbMeHHOM peuu. MaTepuaa pasnesa pa3BUBaeT INOHITHE O
4HCA€, KOTOPOE CBS3aHO C U3y4eHHEM AeUCTBUTEABHBIX UUCEA.



Lleaw conepzkaHud pasziesa «PyHKIMM» — IIOAYIEHHE IITKOAD-
HUKaMHU KOHKPETHBIX 3HaHUY 0 PYHKIIMU KaK BaskHeHIIel MaTe-
MaTHYeCKOU MOJIEAU JAS OIIMCAHUS U UCCAEN0BAHUS ITPOLIECCOB
U IBACHHH OKpyzKarollero Mupa. CooTBETCTBYIOLIMI MaTepHas
CIIOCOOCTBYET Pa3BUTHIO BOOOpazKEHUS U TBOPYECKHUX CIIOCOOHO-
cTel yyaruxcs, yMeHUs UCIIOAB30BaTh Pa3ANYHbIe S3bIKH MaTe-
MAaTHUKH (CAOBECHBIH, CUMBOAWYECKUH, rpauuecKui).

ConmeprkaHue pasnesa «DJIeMeHThI IIPUKJIATHOV MaTeMa-
TUKW» PACKPBIBAET IIPUKAQIHOE U IIPAaKTHUYECKOe 3HaYeHHe
MaTeMaTHKH B COBPEMEHHOM Mupe. Matepuaa JaHHOTO pas-
neaa criocobcTByeT (hOPMHPOBAHUIO YMEHHUS IIPEACTABAITL U
aHaAM3UPOBaTh PA3ANYHYIO0 HH(OPMAINIO, TIOHUMaHUIO Be-
POATHOCTHOTI'O XapaKTepa pPeasbHbIX 3aBUCHMOCTEH.

Paznea «Anrebpa B MCTOpMYECKOM pa3sBUTHUM» IIpeIHA3HA-
4eH A8 (POPMHPOBAHUS ITPEACTABACHUN 0 MaTeMaTHKe KakK
YaCTH YeAOBEYECKOM KYyABTYPBI, AT OOIIIETO PA3BUTHS IITKOAD-
HUKOB, CO3/IaHUS KYABTYPHO-UCTOPHYECKOH Cpeapl 00ydeHH.

JIM4HOCTHbIE, MeTanpeaMeTHble
M npegmeTHble pe3ynbTaTbl
OCBOEHMA coAeprKaHMA Kypca anrebpbl

H3yyeHne aareOpwl 110 AHHOM IIpoOrpaMMe CIIOCOOCTBYET
hOPMUPOBAHUIO y Y4YAIUXCS JIMYHOCTHBIX, MeTampeaMeT-
HBIX ¥ IIPeIMeTHBIX pe3y/IbTaTOB OOy4YeHHs, COOTBETCTBYIO-
mux TpedboBaHuaM PemepasbHOrO TOCYAAPCTBEHHOr0 00paso-
BATEABHOTO CTaHAAPTA OCHOBHOTO 06IIero o6pa3oBaHus.

JIngaHOCTHBIEe pe3ysIbTaThI:

1) BocmuTaHuE POCCHUMCKOM TpasKAaHCKOM HIAEHTHUYHOCTHU:
maTpuoTHu3Ma, yBaxeHuda K OTedecTBY, OCO3HAHHE BKAALA
O0T€YEeCTBEHHBIX VUEHBIX B pPa3BUTHE MUPOBOU HAYKY;

2) oTBETCTBEHHOE OTHOIIIEHUE K yIeHHI0, TOTOBHOCTE U CIIO-
COOHOCTB OOYYAaIOIIUXCS K CAMOPa3BUTHIO U CaM0o0bpa3o-
BaHUIO HA OCHOBE MOTHBAIIUU K OOYUEHUIO U IT03HAHUIO;

3) 0CO3HaHHBIH BHIOOP U MOCTPOEHHUE AAAbHEHINeH UHIUBULY -
aABHOM TpaeKTOpHUH 00pa3oBaHUs Ha 6a3e OPHUEHTUPOBKU
B Mupe Ipodeccuii ¥ MpopeCCUOHAABHBIX ITPEAIIOYTEHUH C
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y4€TOM YCTOHYHBEIX IT03HABATEABHBIX HHTEPECOB, a TAKIKE
Ha oCHOBe (DOPMHUPOBAHUS YBAXKUTEABHOI'O OTHOIIIEHUS K
TPYAY, Pa3BHUTHUE OIIbITA YIaCTHHI B COIIMAABHO 3HAYHMMOM
TPYyZE;

yMeHHEe KOHTPOAHPOBATH IIPOIIECC U pPe3yAbTaT ydeOHOH
U MaTeMaTU4YeCKOH NesaTeALHOCTH;

KPUTUYHOCTEH MBIIIACHHUSI, WHHUIIHATHBA, HAXOIIHBOCTb,
aKTUBHOCTD IIpU pPELIEeHUN MaTeMaTHYeCKUX 3a1a4.

MeTtamnpengMeTHBIe pe3ysIbTaThI:

YMEHHUE CAMOCTOSITEABHO OIIPEACAAITH IIEAH CBOETo o0yde-
HUS, CTABUTH U (DOPMYyAHUPOBATEH OAd cebsl HOBBIE 33129
B yu€0e, pa3BUBaTh MOTHUBBI U HHTEPECHI CBOEH IT03HaBa-
TEABHOHN MEeSITEABHOCTH;

YMEHHE COOTHOCHUTH CBOHU HOEHCTBUA C IIAAHUPYEMBIMHU
pe3yAbTaTaMM, OCYIIECTBASITH KOHTPOAb CBOEH OEATEAD-
HOCTH B IIPOLIECCE AOCTUKEHHS pe3yAbTaTa, OIIPEAEAdTH
CIToCcoOBI MeHCTBUM B paMKax ITPEOAOKEHHBIX YCAOBUY U
TpeboBaHUl, KOPPEKTUPOBAThL CBOU MOEHCTBUSA B COOTBET-
CTBHUU C U3MEHSIOIENCS CUTyallueH;

YMEHHE ONPEeNeAdTh MMOHATHUS, CO3AaBaTh 0000IIeH s, ycTa-
HaBAUBAaTh aHAAOTHH, KAACCU(MUIITPOBATH, CAMOCTOSITEABHO
BBIOMpPATb OCHOBAHUA U KPUTEPHUHU AT KAACCUPUKAIINY,
YMEHHE YCTaHaBAUBATh IIPUYUHHO-CAEICTBEHHBIE CBH3H,
CTPOUTH AOTHYECKOE PAaCCYKIEHHE, YMO3aKAIOYEHHUE (HH-
OYKTUBHOE, AEAYKTUBHOE U II0 aHAAOTMH) U E€AaTh BBIBO-
IBI;

pa3BUTHE KOMIIETEHTHOCTH B 00AACTU HCIIOAB30BAHUS HH-
dopMaIOHHO-KOMMYHHKAITUOHHBIX TEXHOAOTHIH;
HepBOHAYaAbLHBIE IPEACTABACHHS 00 UIOedX U O METOaxX
MaTeMaTHUKU KaK 00 YHUBEPCAABHOM S3bIKE HAYKH U TeX-
HUKU, O CPEICTBE MOAEAUPOBAHUS IBACHUM U IIPOIIECCOB;
yMeHHe BUAETh MaTeMaTH4YeCKylo 3a/1a4y B KOHTEKCTE IIpo-
OAEMHOM CUTyaIluu B APYTUX AUCIIUIIAMHAX, B OKPYZKalo-
e >KU3HU;

YMeHHe HaXOAUTh B PAa3AMYHBIX UCTOYHUKAX HH(OpMA-
U0, HEOOXOOUMYIO [IAS PEIlleHUS MaTeMaTHYeCKHX 3a-
a4, ¥ IIPeACTaBAATE €€ B IOHATHOH popMe, TPUHUMATH



9)

pEIIeHHEe B YCAOBUSX HETIOAHOH UAH U30BITOYHOM, TOYHOMU
HAM BEPOSTHOCTHON MH(popMalyy;

YMEHHE IIOHUMAaTh U HCIIOAB30BaTh MaTeMaTHUYECKHE CPEl-
CTBa HATASIHOCTH (rpadoUKy, TAOAUIIBI, CXEMBI U AP.) OAS
HAAIOCTPAILlNH, HHTEPIIPETALIMH, apPTYMEHTALINH;

10) YMEHHE BbIABHUTATE T'KMIIOTE3RI IIPU PEIEHHUHU 3a0a49H, I10-

HHUMATb HeO6XOI[I/IMOCTI: UX IIPOBEPKU;

11) moHUMaHMEe CYIIHOCTH aATOPUTMHUYECKHUX ITpeaITcaHui

1)

2)

3)

4)

5)
6)

1 YMEHUE Je¥CTBOBATh B COOTBETCTBHUU C IIPEOAOZKEHHBIM
AATOPHUTMOM.

IlpenmMeTHbIe pe3yIbTaThI:

OCO3HaHUWE 3HAYEHUS MAaTEMATUKU [IAS TIOBCEIHEBHOMH

JKHU3HHU YEAOBEKA,;

IIpeCTaBACHHE O MaTeMaTHIEeCKOM HayKe Kak cdepe Ma-

TEMaTHYECKON MeaTEeABHOCTH, 00 aTamax eé pa3BUTHUS, O €é

3HAYUMOCTHU [JASI PA3BUTHS IIUBUAN3AIHH;

pas3BUTHE YMEHHUH paboTaTh C yIeOHBIM MATEMATHIECKUM

TEKCTOM (AaHAAM3HUPOBATH, U3BAEKATHL HEOOXOAUMYIO HMH-

dopMaImio), TOYHO U I'PAMOTHO BBIPaA’KaTh CBOM MBICAU

C IPUMEHEHUEM MaTeMaTHYECKOH TEPMUHOAOTHH U CHUMBO-

AVIKH, TIPOBOAUTH KAACCHU(UKAIIUU, AOTHYECKHe 000CHOBA-

HU,

BAaeHUEe 6a30BBIM MOHATHHHBIM AIIapaTOM II0 OCHOBHBIM

pasmesaM CcomepIKaHUs;

cUcTeMaTH4YeCcKue 3HaHUA 0 (PYHKIMAX U UX CBOUCTBAX;

IPaKTUYECKU 3HAYHNMbIE MAaTeMaTUYECKHUE YMEHUI U Ha-

BBIKH, UX IIPUMEHEHHE K PEIICHUI0 MATEeMaTHIYECKUX U

HeMaTeMaTHYECKUX 3a/lad, MPeAloAaTaollee YMEHNUS:

® BBIMTOAHSTE BBIYUCAEHUS C NeHCTBUTEABHBIMU YUCAAMH,

e pemaTh ypaBHEHHS, HEPABEHCTBA, CUCTEMBI ypaBHEHUH
U HEPABEHCTB;

e pemaTh TEKCTOBBIE 3aa4u apUPMETUIECKUM CIIOCOO0M,
C TIOMOIIIbIO COCTABAEHUS U PEIIEHUS YpaBHEHUM, CHU-
CTEM YpaBHEHUM U HEPABEHCTB;

® KCIOAB30BATL aATebpavdecKuil S3bIK A OITHCAHUS
IIPEeIMETOB OKPYKAIOIIETO MUPA U CO3MAHUS COOTBET-
CTBYIOIITHNX MATEMATHIECKUX MOJIEAEH;



® IIPOBOAUTH NPAKTHYECKHE PACUETHI: BEIYMCAEHUS C IIPO-
IIEHTaMH, BBIYUCAEHHUS C YHCAOBBIMH IIOCAE€LOBATEALHO-
CTSIMHU, BBIYHCAEHUS CTaTUCTHYECKUX XapaKTepPUCTHUK,
BBIITIOAHEHUE ITPHOAMIKEHHBIX BEIYHCACHUIH;

® BBIIOAHATH TOXKECTBEHHBIE ITpeo0pa30BaHUd Palllo-
HaABHBIX BbIpaskKeHUH;

® BBINIOAHATH ONlEPAIlUU HaJl MHOXKECTBaMHU;

® nccAeoBaTh (PYHKIIUHU U CTPOUTH UX IpaduKU;

® YHTaAThb U HUCII0AB30BaTh MH(OPMAIINIO, IIPEeCTaBACH-
HYI0O B BHIE TaOAHWILI, AHATPAMMEI (CTOAOYATON HAH
KpyroBoH);

® pemarth IpocTeiine KOMOHHATOPHBIE 3a0adH.

MecTto Kypca anrebpbl B yuebHOM nnaHe

B GasucHoM yuebGHOM (0O6pasoBaTeALHOM) IMAaHe Ha U3Y-
JeHHe aAreOprl B 7—9 KaaccaxXx OCHOBHOM ITKOABI OTBEOEHO
3 y4eOHBIX Yaca B HEIEAIO B T€UEHHE KaXKIO0TO rofa obyde-
Hus, Bcero 315 wyacoB. YueOHOE BpeMsl MOXKET OBITh YBEAHYE-
HO [0 4 9aCOB B HEEAIO 3a CUET BapUATHUBHOU YacTu 6a3KUCHO-
TO IIAaHA.

MnaHnpyemble pe3yabTaTbl 0OyveHUn
anrebpe B 7—9 Knaccax

BBINMyCKHMK HayuIMTCS:

® OIIEPUPOBATH MOHATHUAMH «TOKIAECTBO», «TOXKIECTBEHHOE
npeobpa3oBaHUe», peraTh 3aJa49d, CoaepKaIe OyKBeH-
HbIE JaHHbIE, padoTaTh C POPMyAaMU;

® OIEPUPOBATH TIOHITHEM «KBaAPATHBIM KOPEHb», MPUME-
HATH €T0 B BEIYHUCACHUSIX;

® BBIMOAHATEH IIpeobpa3oBaHUe BBIPAXKEHHUH, COMEPIKAIIINX
CTEIIeH! C IEABIMH MMOKA3aTEAIMHU U KBaJpaTHBIE KOPHHU,

® BBITIOAHATH TOXKAECTBEHHbIE MPeoOpPa30BaHUA PAIMOHAAL-
HBIX BBIPAXKEHUH HA OCHOBE MpPaBHA AeHCTBUM HAJ MHOTO-
YAeHAMH U aATeOpandecCKUMHU APoOaMU;

® BBIMOAHSTH PA3A0KEHNE MHOTOYAEHOB Ha MHOZKUTEAH.



BhINyCKHMK IIOJTy9MT BO3MOXKHOCTD:

BBIIIOAHSATH MHOTOIIATOBBIE IIpeobpa3oBaHUs PAIMOHAAB-
HBIX BBIPasKEHUH, IIPUMEHs IMHPOKUH HAOGOp CrIoco0oB
U IPUEMOB;

IIPHUMEHSATD TOXKIECTBEHHbBIE ITPe0OPa30BaHUS IAS Pellle-
HUS 33184 U3 PA3AHYHBIX Pa3eAOB Kypca.

YpaBHeHuA

BrImyckHMK Hay4amTcs:

pelnaTh OCHOBHBIE BHIBI PAIlMOHAABHBIX YPABHEHHH C O[-
HOM IIEPEMEHHOM, CUCTEMbI ABYX YPaBHEHUMN C AByMS Ile-
PEMEHHBIMH;

IIOHMMAaTh ypPaBHEHHE KaK BaXKHEUIIYI0 MaTeMaTHYECKYIO
MOJEAb JIASl OIIMCAHUS M HU3y4YeHHs Pa3HOOOPa3HBIX peaAb-
HBIX CUTyallHH, pellaTh TEKCTOBBbIE 3aadd asredpaude-
CKHM METOZ0M;

IPUMEHATh IpadudecKue IPeACcTaBACHUS AT HCCAELOBa-
HUA YPAaBHEHUMN, HCCACJOBAHUA U PEILIEHUS CUCTEM ypaB-
HEHUI C AByMd I[I€PEMEHHBIMHU.

BpINycKHMK MOJIyYIUT BO3SMOXKHOCTE:

OBAQJIETh CIEMAABHBIMU NPUEMaMH PEIIEHHS YpaBHEHUH
U CHCTEM YpaBHEHUH; YBEPEHHO IPUMEHATE alnapaT ypas-
HEHUH [AS pelleHHus pa3sHooOpasHBIX 3a7ad U3 MaTeMaTH-
KH, CMEKHBIX ITPEIMETOB, IIPAKTHUKH;

IPUMEHATh IpadudecKue IPeACcTaBACHUS OAT HCCAELOBA-
HUS YpaBHEHUH, CUCTEM ypaBHEHUMH, COomepzKalux OyK-
BEHHBbIE KO3(P(PUITUEHTEI.

BeinycKHMK Hay4mTCs:

IIOHHMAaTh TE€PMHHOAOTHIO M CHMBOAHKY, CBS3aHHBIE C
OTHOIIIEHHEM HEPaBEHCTBA, CBONMCTBa YHCAOBBIX Hepa-
BEHCTB;



pelaTh AMHeHHbIe HEPABEHCTBA C OHOM ITepeMeHHON U HX
CHUCTEMBI; pellaTh KBaJpaTHble HEPABEHCTBA C OMOPOU Ha
rpaduyecKre IpeCTaBACHHUS;

IIPUMEHSTH alllapaT HEPaBEeHCTB A PelIeHHus 3a1ad U3
Pa3AMYHBIX Pa3eAOB Kypca.

BBITyCKHMK IIOJIyIMT BO3MOJKHOCTB:

OCBOUTH pPa3HOOOpa3Hble MIPUEMBI JOKa3aTeABCTBA Hepa-
BEHCTB; YBEPEHHO IIPHMEHSTEL alllapaT HepaBEHCTB AT
pelreHHus pa3HOOOpas3HBIX MaTEeMaTHYeCKHX 3aaad, 3amad
M3 CMEXKHBIX IIPEIMETOB U ITPAKTUKY;

IIPUMEHATh IpadudecKue IIPeACTaBAEHUd OAS HCCAEIOoBa-
HHS HEPABEHCTB, CUCTEM HEPABEHCTB, COACPIKAIIUX OyK-
BeHHbIEe KOA(PDUITHEHTHI.

Yucnosble MHOMKecCTB

BrInycKHMK HayduTCs:

IIOHUMATb TEPMUHOAOTHUIO ¥ CUMBOAUKY, CBSI3aHHBIE C IIOHM-
THEM MHOXKECTBA, BBITIOAHSTE OTlepallii HaJl MHOXK€eCTBaMy;
UCIIOAB30BaTh HaYaAbHbIE ITPEACTABACHUS O MHOIKECTBE
NENCTBUTEABHBIX YHCEA.

BpINNycKHMK MOJIy4IUT BO3MOXKHOCTB:

pa3BHUBATh IIPEACTABACHHE O MHOXKECTBaX;

pa3BUBaTh IPEACTABACHHE O YHCAE M YHUCAOBBIX CHCTEMAaX
OT HATyPaAbHBIX A0 ACHCTBHTEABHBIX YHCEA; O POAHU BBI-
YUCACHUUN B IPAaKTHKE;

Pa3BUTL U YTAYOUTH 3HAHUS O AECATUYHOM 3aIluCU Oei-
CTBUTEABHBIX 4YHCEA (IEPHOAUYECKHE M HEIEPUOINYECKUE
npobw).

BrInycKHMK HaydwuTCs:
IIOHUMAaTh U HCIIOAB30BATh (PYHKIIMOHAABHBIE ITOHSTHS,
A3BIK (T€PMHHBI, CHMBOAWYECKHE 0003HAYEHNH);



CTPOUTE rpadUKH SAEMEHTAPHBIX (PYHKIUY, HCCAEIOBATD
CBOMCTBA YHCAOBBIX (DYHKIIUH HA OCHOBE HU3y4eHHs II0Be-
J[EHUS UX TPaUKOB;

IHOHUMATh (PYHKIIHMIO KaK BasKHEHIIIYI0 MaTeMaTHIeCKYO
MOJEADb JASI OIIHUCAHUS IIPOLIECCOB U IBACHUN OKPYKAIOIIIE -
ro MHpa, IPUMEHATH (PYHKIINOHAABHBIH SI3BIK JIAS OIIHCA-
HUS U HUCCAENOBAHHS 3aBUCHUMOCTEH MeXAy (PHU3UIEeCKUMU
BEANYHMHAMU;

IIOHUMAaTb U HCIOAB30BATH S3BIK II0CAE€IOBATEABHOCTEH
(TepMHHBI, CHMBOAHYECKHE 0003HAYEHUS);

IIPUMEHATE (POPMYABI, CBSI3aHHbBIE C apU(PMETHIECKOH U
TeOMETPHYIECKOM MPOTPECCUSIMH, U amnmnapaTt, COpMHUPO-
BaHHBIM IIPH H3Yy4YEHUH APYTHUX Pa3eAOB Kypca, K pe-
LIEHWIO 3a7a4, B TOM YHCA€ C KOHTEKCTOM M3 PEaABHOU
2KHM3HHU.

BBIIyCKHVMK II0JIy9IUT BO3MOJKHOCTD:

IPOBOAUTE HCCAEIOBAHUSA, CBH3aHHBIE C HW3yYEHHEM
CBOMCTB (PYHKIIUH, B TOM YHCAE C UCIIOAB30BaHUEM KOM-
MBIOTEPA; HA OCHOBE I'PadUKOB MU3YyUYEHHBIX (DYHKIIUH CTPO-
UTBh OoAee CAOKHBIE TPadUKH (KyCOYHO-3a/IaHHbIE, C «BbI-
KOAOTBIMH» TOYKaMH U T. I1.);

HUCIIOAB30BaTh (PYHKIIMOHAABHBIE ITPEeACTaBACHUS U CBOH-
cTBa (PYHKIMH OAd PEIleHNs MaTeMaTHYeCKUX 3aad U3
Pa3AMYHBIX Pa3neAoB Kypca;

pemaTe KOMOMHHUPOBaAHHbBIE 3aa4yu C MIpUMeHeHUeM ¢op-
MYA N-TO YA€HA U CyMMBI N IIEPBBIX YACHOB apudMeTHde-
CKOU W T€OMETPHUUECKOHN ITPOTPECCUU, TPUMEHIT IPU 5TOM
amnmnapaTt ypaBHEHUH U HEPABEHCTB;

MIOHUMATb apU(PMETHYECKYI0 U I'eOMETPUYECKYI0 IIPOTpec-
CUM KaK (PYHKIIMH HATYPAABHOTO apTyMEHTa; CBI3bIBATh
apupMeTHIEeCKYI0 IIPOTPECCHIO C AMHEHHBIM POCTOM, I'€0-
METPHUUECKYIO — C AKCIIOHEHIIUAABHBIM POCTOM.



BrInyckHMK Hay4awnTcs:

HCIIOAB30BaTh B XOfI€ PEIIEHHs 33124 dAeMeHTapHbBIE IIPEI-
CTaBA€HUSI, CBA3aHHBIE C MIPUOAMKEHHBIMU 3HAYEHUSIMU
BEAUYNH;

HUCIIOAB30BaTh ITPOCTEMIINE CIIOCOOBI MHPEACTABACHUS U
aHaAM3a CTATUCTUYECKHUX JAHHBIX;

HaxXO[UTb OTHOCHUTEABHYIO YACTOTYy U BEPOSTHOCTH CAydaii-
HOTO COOBITHUSI;

peliaTh KOMOMHATOPHBIE 3aJaYl Ha HaXOXKIEHHUE YHCAA
00'BEKTOB UAU KOMOUHAIIHHA.

BBIIyCKHMK IIOJIy9IUT BO3MOJKHOCTB:

IIOHHATH, YTO YHCAOBBIE [MAaHHBIE, KOTOPHIE HCIIOAB3YIOT-
Csl AT XapaKTEPUCTUKU OOBEKTOB OKPYZKAIOIIET0 MHPA,
SABASIFOTCS TIPEUMYLIECTBEHHO MTPUOAMKEHHBIMU, YTO II0
3aITiCHl NPUOANKEHHBIX 3HAUEHUH, COAEPIKAIIMXCA B MH-
(hopMaITMOHHBIX UCTOYHUKAX, MOXKHO CYAHUTb O IIOTPEIIHO-
CTH IPUOAHIKEHHUST,;

[IOHATH, YTO IIOTPEIIHOCTH PE3yAbTATA BBIYHUCACHUM MTOAXK-
Ha OBITH COM3MepPHUMa C MOTPEITHOCTHI0 UCXOAHBIX NAHHBIX;
OpHUOOPECTH MePBOHAYAABHBIH OIBIT OpPraHu3aIu cbopa
[AHHBIX [IPU IIPOBEIEHUHN OIIpoca OOIIEeCTBEHHOI'0 MHEHUS,
OCYLIECTBAATh HUX aHaAAWU3, [IPEACTABAATE PE3YABTATHI
orpoca B BU/E TaOAUIBI, UATPAMMEI;

HIPUOOPECTH OIBIT IIPOBEACHUS CAYIAHHBIX SKCII€ PHMEH-
TOB, B TOM YHCAE C IIOMOIIIbI0 KOMITBIOTE PHOT'O MOAEAUPO-
BaHUsI, HHTEPIIPETAIIUH UX PE3yALTATOB;

Hay4YUTHCS HEKOTOPHIM CIIEIIUAAbHBIM IpUEMAaM peIIeHUs
KOMOMHATOPHBIX 3a1a4.



CoaepraHue Kypca

(3 Anrebpanyeckue BbipaxkeHUs

BreipaxkeHne c rnepeMeHHBIMU. 3Ha4Y€HUE BBIPAKEHUS C
nepeMeHHBIMU. [JonycTUMbIe 3HAYEHUS IepeMeHHbBIX. ToxXK-
nectBo. ToXAeCTBEHHbIE IPeoOpPa30BaHUs aAreOpandeCcKuxX
BbIpakeHUH. /loKa3aTeAbCTBO TOXKIECTB.

CrenieHb C HATypaABHBIM ITOKa3aTeAeM U e€ cBoiicTBa. O-
HouAeHbl. OfHOYAEH cTaHAapTHOrO Buaa. CTeneHb OQHOYAEHA.
Mnoroyaensl. MHoOroyaeH craHgapTHoro Buzaa. CTerieHb MHO-
T'O4YA€HA. CAO}KCHI/IC, BbIYUTAHHUE U YMHOZ2KEHHNE MHOI'OYACHOB.
dopMyaBl COKpaIIEHHOIO YMHOXKEHUS: KBaApaT CYMMBI U KBa-
ApaT pa3HOCTH [ABYX BBIPaKEHHUU, IIPONU3BEACHUE PA3HOCTH U
CYMMEI ABYX Bpra}KCHHfI. Pa3rokeHHne MHOTOYAEHA HA MHOXKH-
TeAu. BoiHeceHMe 00IIIero MHOXKUTEAS 38 CKOOKU. MeToa rpyIi-
IUPOBKHU. Pa3HOCTb KBaApaTOB ABYyX BblpaxkeHuit. Cymma u pas-
HOCTB KyOOB ABYX BhIpaxkeHU#. KBagpaTHbiil TpéxuseH. KopeHb
KBagpaTHOIo TpéxuyaeHa. CBoMCTBa KBaApaTHOTO TPEXUAEHA.
Pa3nrokeHne kBagpaTHOrO TPEXYAEHA HA MHOXKUTEAH.

ParronasrHble BeIpaxkeHus. Lleable BoipaxkeHus. JpoOHbIE
BhIpaxkeHus. PantmonaabHasa npo6b. OCHOBHOE CBOMCTBO pallno-
HaABHOU npobu. CaoKeHUe, BEIYUTaHNE, YMHOXKEHHE U JIeAe-
HHE pallioHaABHBIX Apobeii. Bo3BemeHe pallioHaAbHOHR Apobu
B CTelleHb. ToXK/IeCTBEHHbIE ITPe00Pa30BaHUS PAIIOHAABHBIX
BbIpaxkeHUH. CTeNeHb C IIeABIM ITI0Ka3aTeAeM U €€ CBOMCTBA.

KBagpaTHbie KOPHU. ApuMeTHIeCKUH KBaaApaTHBIH KO-
PeHB u ero cBoiicTBa. ToXKIeCTBEeHHBIE ITPe00pPaA30BaHUS BbI-
pazkeHU, comepKaIlIUxX KBaapaTHble KOPHH.

=

YpaBHeHHe ¢ ogHOH nepemeHHON. KopeHb ypaBHeHud. PaB-
HOCHABHBIE ypaBHeHHs. CBoOMCTBa ypaBHEHHH C OLHOH mepe-
MEHHOH. YpaBHeHHe KaK MaTeMaTHdecKas MOJIEAb peaAbHOH
CHUTyaIluH.



AuHeliHOe ypaBHeHHe. KBanpaTHoe ypaBHeHHE. PopMyaa
KOpHeH KBaapaTHOro ypaBHeHUs. Teopema Buera. Paino-
HaAbHbBIE YPaBHEHHS. PellleHne pallMOHaAbHBIX YPaBHEHUH,
CBOJAIINXCH K AMHEHHBIM HUAU K KBaJlPATHBIM YPaBHEHUAM.
Pemenne TeKCTOBBIX 3a/a4 C OMOUIBIO PAIlMOHAABHBIX ypaB-
HEHUH.

YpaBHEHUE ¢ AByMd IlepeMeHHbIMU. ['papuk ypaBHEHHUS C
ABYMS [I€PEMEHHBIMU. AMHEHHOE YpaBHEHHE C AByMS IIepe-
MEHHBIMH U ero rpadHrkK.

CucreMbl ypaBHEHUH ¢ AByMd ITepeMeHHBIMU. ["paduye-
CKMH METOJ pElIeHUd CHUCTEMBl YPAaBHEHUH C AByMd IEPEMEH-
HBIMU. PellleHue crucTeM ypaBHEHHNU METOLOM IIOACTAHOBKU U
caoxxeHuda. CucreMa ABYX YPaBHEHHU ¢ ABYMS IIE€PEMEHHBIMU
KaK MOJEABb PEAABHOM CHTYAallHH.

p
[CJ HepaseHcTBa

YuicAoBBIE HEpAaBEHCTBA U UX cBoicTBa. CAOXKEHUE U YMHO-
KEeHHUE YUCAOBBIX HepaBeHCTB. OlieHMBaHHE 3HAQYEHUS BBIpa-
JKeHHs. HepaBeHCTBO C OMHOM nIepeMeHHON. PaBHOCHABHBIE
HepaBeHCTBA. YHCAOBBIE IIPOMEXKYTKH. AMHEHHBIE U KBa-
[paTHble HEpaBEHCTBa ¢ oAHOI mepemeHHOoU. CucTeMbl Hepa-
BEHCTB C OJHOMN IEPEMEHHOM.

=

MHo3kecTBO U ero 3aeMeHThI. CIIocO0BI 3aJaHUsd MHOXKECTB.
PaBubie mHOXKecTBa. [lycroe mHOXKecTBO. IlogMHOXKECTBO.
Omnepanmu Hag MHOXKECTBaMHU. MAAIOCTpalyis COOTHOIIIEHUH
Me3KIYy MHOXKECTBaMH C IIOMOIIIBI0 AuarpaMM Diisepa. MHo-

2KE€CTBaA HATYPAABHBIX, IIEABIX, PAITMOHAABHBIX YHCEA. Paitmo-

m

HaABHOE YHCAO Kak apobb Buma —, rae m [l Z, n [l N, u KaK
n

OeckoHeYHas IepHUoAUYecKad AecaTHdHas npobw. IIpemcras-

AeHUe 00 HppanuoHaAbHOM YHCAE. MHOKeCcTBO l[eﬁCTBHTCAI:—
HBIX YHCEA. Hpe,ZLCTaBAEHI/Ie JIEVCTBUTEABHOTO YHCAA B BUIE



OeCKOHEYHOH HelepHuoAnYecKo#d mecarwdyHod npobu. CpaBHe-
HHe NeHCTBUTEABHBIX yriceA. CBA3b MeXIy MHOXKecTBaMu N,
Z, Q, R

3 dyHKuuK

UricsioBbie PyHKIIMM
DyHKITMOHAABHBIE 3aBUCUMOCTH MeXK 1y BeAnynHaMmu. [1o-
HaTve pyHKImN. PyHKIHSSI KaK MaTeMaTHIecKas MOIEAD pe-
aapHOTO porecca. ObaacTsb onpeneseHus U 00AaCTb 3HAYEHUS
dyukimu. Criocobnl 3aaanuus pyHKIMU. ['padrK QyHKITHH.
[TocTpoeHue rpacukoB PyHKIHH C IOMOIIBIO IIpeobpa3oBa-
Huit puryp. Hyan dpyaknmu. [IpoMexRyTKH 3HAKOIIOCTOSHCTBA
¢pyukuu. IIpoMeRyTKH BO3pacTaHus U YOBIBAHHUSA (DYHKIIUH.
Aunetninasa QyHKUMS, o6paTHas PONOPLUHUOHAABHOCTS,
KBaapaTuyHaa (PyHKIMS, PYHKIULG Y = ~/ X, UX CBOMCTBA U

rpaduKu.

UncsioBble mocjie10BaTeIbHOCTU

IlonaTue 4YHMCAOBOM IIOCAENOBATEABHOCTH. KOHEYHBIE H
OecKoHeYHbIe ImocAeoBaTeABHOCTH. CIIOCOOBI 3aJaHUd I10-
CAEIOBATEABHOCTH. ApudMeTHIecKass M TeOMeTpHYecKasd
nporpeccuu. CBOMCTBA YAEHOB apU(PMETHUECKOH U TeoMe-
TPUIECKOH mporpeccuii. PopMyanl oOIIEro YaeHa apudme-
THUYECKOUN U N€OMETPUYIECKOM ITporpeccuii. PopmMyabl CyMMBbI
N IIEPBBIX YACHOB apU(PMETHIYECKOH 1 TreOMETPHUIECKOH IPOo-
rpeccuii. CymMma 0€CKOHEYHOH TeOMETPUYECKOH IIPOrpecCHH,
y Kotopoii g < 1. IlpencraBaeHHE O0ECKOHEYHOU ITepHOANYE-
CKOM mecAaTUYHOM ApoOu B BUae OOBIKHOBEHHOH Apo0H.

=

MaremaTrnueckoe MomeAnpoBaHUe. [IpolieHTHBIE pPacYETHI.
dopmyasa CAOKHBIX IIPOLEHTOB. [IpHOANKEHHBIE BBIYHCAE-
HUG. AOCOAIOTHASI M OTHOCHTEABbHAs IIOrpelrHocTH. OCHOB-



HbIE [IpaBHAa KOMOMHATOPHKH. HacToTa U BEPOIATHOCTE CAY-
yafiHoro coOprTHa. Kaaccrueckoe ompeneAeHHE BEPOSITHOCTH.
HauyaabHblEe CBeEeHUT O CTATHUCTHKe. [IpencraBaeHHE NaHHBIX
B BHle Ta0AHI], KPYrOBBIX H CTOAOYATHIX AUarpaMM, rpadou-
KOB. CTaTHCTUYECKHE XapaKTEPUCTHUKU COBOKYIIHOCTH JaH-
HBIX: CpefHee 3HAYeHHUe, MoJa, pa3Max, MeAruaHa BBIOOPKH.

=

3apoxkaeHue asrebpbl, KHUTA O BOCCTAHOBACHHHU U ITPO-
TUBOITIOCTaBAeHUU MyxamMmea aab-Xope3mu. Mcropuga dop-
MHPOBaHHd MaTeMaTH4eCcKOTo s3blKa. Kak 3apoauaach unes
koopauHatT. OTKpeITHE UppallMOHAaABHOCTU. M3 mcropum BO3-
HUKHOBEHUA (POPMyA [Ad pellleHus ypaBHeHUd 3-# u 4-i
crerieHedl. Mcropua pasBuTusa oHATUS PyHKIMU. Kak 3a-
poauaach Teopus BeposaTHocTeil. Yncaa dubonauuu. 3amada
A. TIuzanckoro (PuboHaYYIN) 0 KPOAUKAX.

A. ®. Maruunxkuii. I1. A. Yebrprmén. H. Y. AobaueBcKuii.
B. 4. bByrakosckuii. A. H. Koamoropos. @. Buer. I1. ®ep-
Mma. P. [ekapt. H. Tapraassa. . Kapmano. H. A6eas. B. Ila-
ckaab. . IIn3anckuii. K. I'aycc.



TemaTHyeckoe ImAaHUPOBaHUE 6 Kaacc

CoaeprkaHne ydebHoro
martepuana Kon-8o vacos
| 1
1 2 3 4 5
JInHeVHOe ypaBHEHVE
A A 15 | 17
C OHOVI IepeMeHHOM
1 Beenenue B aarebpy 3 PacnosHasamb 9YUCAOBBIE BbIPazKEHUS U BbIpazKe-
N HHU4 C IIEPEMEHHBIMHU, AUHEHHble ypaBHeHUd. [IpuBo-
2 AvHelHOe ypaBHe- 5 6 p ’ 8 yp PHBO
HH€E C OZHOM mepe- [UTH IIPUMEPHI Pbg)a)KeHI/II/I C IE€pEMEHHBIMH, AUHEHN-
N— HBIX ypaBHeHNH. COCTaBAATH BhIpasKeHUE
C IIEpEeMEHHBIMHU 110 YCAOBUIO 3a/1a4YU. BBHITOAHATH
3 Pemrenue 3aznad ¢ S 6 npeobpa3oBaHus BhIPAKEHUN: MPUBOAUTH MTOH00-
TOMOIIBIO ypaBHE- HbIE cAaraeMble, pacKphIBaTh CKOOKH. Haxonuts
HHH 3HAYEHME BbIPAXKEHUI C IIEPEMEHHBIMU IIPU 3aaH-
[ToBTOpEHME 1 1 HBIX 3HAYEHUSX NepeMeHHBIX. KaaccudpuiuupoBaTb
U CHCTEMATU3ALIUS asrebpandeckue BhIpaxkeHUs. OMUCHIBATH IEABIE
y4e0HOr0 MaTepuasa BBIpaZKEHU.




pabota Ne 2

KouTpoarHas 1 1 Dopmuposame OIpeaeACHUE ANMHEHOTO ypaBHe-
pabora Ne 1 Hud. Pemrate AnHeHOe ypaBHEHHE B 00LIeM BHIE.
HHTepupeTrpoBaTh ypaBHEHUE KaK MaTeMaTHuye-
CKYIO MOAEAb PEaAbHOM CHUTYaIlUH.
OnucelBaTh CXEMY peIlIeHHs TEKCTOBOM 3a1a4u, MpHU-
MEHSTH €€ A pellleHNs 3a1a4
Ilestple BBIpa>keHMs 52 68
ToxknecTBEHHO paB- 2 2 Dopmynuposams:
HbIE BhIpaXKeHU. onpedeneHusl: TOXKIECTBEHHO PaBHBIX BBIPAKEHUH,
ToxpaecrBa TOXKIECTBA, CTENEHU C HATYPAABHBIM IIOKa3aTEAEM,
Crerensn 3 3 OHOYAEHA, ONHOYAEHA CTAHAAPTHOTO BHIA, KOA(-
C HATYPaABHBIM uuenTa 0LHOYAEHA, CTEIIEHH OJHOYAEHA, MHOTO-
IIoKa3aTeAEM YA€HAQ, CTECIIEHH MHOT'OYACHA,
N ceoticmea: CTENEHU C HaTypaAsbHBIM IIOKa3aTEeAEM
CBoiicTBa CTeNEHU 3 4 yP ’
C HATYPAABHBIM 3HaKa CTEIICHHU;
[MOKA3aTeAEM npasuna: 10Ka3aTeAbCTBA TOXKAECTB, YMHOXKEHUSI
OQHOYAE€HA Ha MHOTOYAEH, YMHOXKEHHI MHOTOYACHOB.
OmHOYAEHBI 2 .
[lokasvleamsb CBOMCTBA CTEIIEHU C HATyPaAbHBIM
MHOro4A€HbI IokasaTeAeM. 3alluchIBaTh U J0Ka3bIBaTh (DOPMYABL:
CAOKEHHE U BhIYH- 3 NIPOU3BEAECHNUA CYMMBI M PA3HOCTH ABYX BBIPAKEHUH,
TAHHE MHOIMOYACHOB Pa3HOCTH KBaApaToB BYX BBIPaKEHUU, KBaapaTa
CyMMBI U KBaJipaTa Pa3HOCTH [IBYX BBIPAKEHUH,
KonTpoarHaga 1 1

CyMMBI KyOOB M Pa3HOCTU KyOOB ABYX BBIPAsKEHUH.




2

5

10

YMHOXKEHHE OHO-
YAeHa Ha MHOTOYAEH

11

YMHOXXEeHHEe MHO-
royaeHa Ha MHO-
TOYAEH

12

Paszaozxkenue
MHOTOYAEHOB Ha
MHOXHUTEAU. BriHe-
CeHue O0IIEro MHO-
JKUTEAS 38 CKOOKH

13

Paznroxxenue
MHOTOYAEHOB Ha
MHOZKHUTeAU. MeTos
TPYIIIIHPOBKU

KonTpoarHaga
pabora Ne 3

14

[IpousBeneHue pas-
HOCTH U CYMMBI IBYX
BBIPa>KEHUU

Boluucnsme 3HaYeHUE BBIPAKEHUH C ITepeMeHHbI-
Mu. [[pUMeHSTh CBOMCTBA CTEIEHU OAS Ipeobpaso-
BaHUS BBIPAXKEHUU. BHIMOAHATHL YMHOXKEHHE OIHO-
YAEHOB U BO3BEJEHHUE OJHOUYAEHA B CTEIIEHb.
[IpuBOAUTE OMHOYAEH K CTAHAAPTHOMY BUAY. 3alu-
CbIBaTh MHOT'OYA€H B CTaHAAPTHOM BH/AE, OIIPEAEAITH
cTelleHb MHOTOYAEHA. [Ipeo6pa3oBhIBATE IPOU3BE-
JIeHue OJHOYAeHA M MHOTOYAE€HA; CYMMBI, Pa3HOCTH,
IIPOU3BEIECHUS ABYX MHOT'OYAEHOB B MHOTOYAEH. BEI-
IIOAHSTDH PA3A0OKEHHE MHOTOYACHA HA MHOXKHUTEAU
CIIOCOOOM BBIHECEHMHI OOIIEr0 MHOXKHUTEAD 34 CKOO-
KU, CII0COO0M TPYIIIHUPOBKH, 110 (POPMyAaM COKpa-
IIEHHOTO YMHOXKEHUS B C IPUMEHEHHEM HECKOABKUX
crioco60B. Mcnoas30BaTh yKazaHHble mpeobpaszoBa-
HU{ B IIPOIECCE PeIlleHUs YpaBHEHUH, JOKa3aTeAb-
CTBa YTBEPXKACHUH, pelIeHHs TeKCTOBBIX 3a1a4




PaszHocTh KBa1paToB
IBYX BbIpasKeHUH

16

KBanpat cymMMEl
U KBaJpaT PasHOCTH
JIBYX BBIPaKEHUU

17

IIpeobpazoBaHme
MHOTOYAE€HA B
KBaJpaT CyMMBI
HAM PAa3HOCTH ABYX
BBIPaKEeHUU

KonTpoarHaga
pabora Ne 4

18

CymMMa U pa3HOCTb
Ky6OB AByX BBIpa-
JKEHUU

19

[TpumeneHue
Pa3AMYHBIX CIIOCO-
6OB pa3A0KEHUS
MHOTOYAEHA Ha
MHOXKHUTEAU




1 2 3 4 5
[ToBTOpEHME U CcHC- 2
TeMaru3anusg y4ed-
HOTO MaTepHasa
KonTpoarHasa 1 1
pabora Ne 5
DyHKIMN 12 18
20 CBf3U MEX/y BEAHU- 2 4 Ilpusooumpe npUMephl 3aBUCHMOCTEH MEXKIY BEAH-
quHaMu. PyHKIUS yuHaMHU. Pa3angaTh cpeau 3aBHCHUMOCTEH (PYHKIIHO-
21 | Cmoco6s! 3ananus 2 4 HaAbHBIE 3aBUCHMOCTH. } }
byHKIHH Onucvieams noHsmust: 3aBUCUMOHM U HE3aBUCHUMOH
- p 3 IepeMEeHHbIX, (PYHKIIMH, apryMeHTa (PyHKIHUU; CIIO-
22 paduK QyHKIHH coObI 3amanus pyHKIHU. PopMyAnpPOBaTH OIpeae-
23 | AuneiiHad QyHK- 4 5 AeHUs: 06AACTH OIIpeaeAeHUS (PYHKIIUH, 00AACTH
1us, e€ rpaduk u 3HaYeHUH (PyHKIWHU, rpaduka (QyHKIINU, ANHEHHOHN
CBOMCTBAa bYHKIINH, IPSIMO IIPOIOPIIMOHAABHOCTH.
TToBTOpeHUe 1 1 Boiuucname 3Hadenue (QyHKIIUU 10 3aaHHOMY 3Ha-
I CHCTEMATH3AIHS yeHU10 aprymeHTa. CocTaBAITh TaOAWILIBI 3HAUEHUH
y4e6HOTO MaTepHaa pyuruuu. CTpoutsb rpaduK QyHKIINU, 38aHHOU
TabanaHo. ITo rpacdpu HKITUH, SBASIIOIIEHCS MO-
KonTpoapnas 1 1 [IEABIO peaALHmE) cfpciii}; OHpe/;LeAHTB XapakTepu-
pabora Ne 6 ’

CTUKU 3TOTo IIporecca. CTpoUTh rpaduK AMHEHHOH




24

CucreMbl AMHEHHBIX

YPaBHEHHU C ABYMS
II€PEMEHHBIMHU

25

AuHelHOe ypaBHe-
HHE C AByMd
IIEPEMEHHBIMH U
ero rpaduk

26

Cucremsl ypaBHe-
HUHU C AByM4 IIepe-
MeHHBIMHU. ['pacu-
YEeCKHUU METO[
pELIEHNsS CUCTEMBI
[OBYX AMHEWHBIX
YPaBHEHUH C AByMH
II€PEMEHHBIMH

27

Pemenue cucrem
AVHEWHBIX ypaB-
HeHUM MeTOoI0M
IIO/ICTAHOBKH

ITpusoOumb npaMepsl: YPaBEEHUS C ABYALS TIeE-
p

ME@HHBIMM ; ANHEHOT Gy PAaBHEHUS GIIBYMSMIEPEMEH -

HBIMH; CUCTEMBI IBYX AMHEWHBIX ypaBHEHUH

C AByM$ IIEPEMEHHBIMH; PEaAbHBIX IIPOIIECCOB, A

KOTOPBIX ypaBHEHUE C ABYMS IIepEMEHHBIMU

WAV CUCTEMa ypaBHEHUM ¢ AByMs IIePEMEHHBIMHU

ABAAIOTCA MaTEMATHYECKHUMH MOAEAAMHMU.

OHpe}IeAHTB, ABAAETCA AU IIapa YHUCEA PEIICHUEM

AaHHOTI'O YpaBHEHULI C ABYMA IIEPEMEHHBIMU.

Dopmynuposamsn:

onpedesieHUs: pelleHus ypaBHEHHU C IByMsd Iepe-

MEHHBIMH; YTO 3HAYUT PEIIUTh YPaBHEHUE C AByMd

IIepeMeHHBIMH; TparKa ypaBHEHHU C ABYMS IIe-

PEMEHHBIMH; AUHEHHOIO ypaBHEHUS C ABYMd Ilepe-

MEHHBIMU; PELIEHUd CUCTEMBbl ypaBHEHUH C ABYyMd

IIePEMEHHBIMU;

ceoticmea ypaBHEHUN ¢ ABYMd [epPeMEHHBIMU.
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28 Pemrenue cucrem au- 4 Onucebleams: cBoificTBa IpaduKka AHHEHHOTO ypaBHE-
HEHHBIX ypaBHEHUH HUS B 3aBHCHMOCTH OT 3HAYEHUH KO3(PPHULIHUEHTOB,
METOJ0M CAOKEHUS rpaduuecKUi MeTOM PEIIeHUs CUCTEMBI ABYX ypaB-
29 Pemenue 3a71a4 5 HEHUH C ABYMS IIepPEMEHHBIMHU, METOJ IOACTAHOBKU
C TIOMOIIBI0 CHCTEM Hu MC'SOJI CAOZKEHHA IEAH PEUIEHMA CUCTEMBI ABYX
AMHENHBIX ypaBHe- AVMHEUHBIX YPaBHEHUHU C ABYMd IIEPEMEHHBIMU.
it Cmpoums rpadUK AMHEHHOTO YpaBHEHUS C ABYMS
IIepeMEeHHbIMU. PemraThs CUCTEMBI ABYX AWHEWHBIX
IToBTOpPEHHE 1 .
ypaBHEHUH C AByMS II€PEMEHHBIMU.
U CUCTeMaTHU3alud
Pewams TeKCTOBBIE 3a7la4H, B KOTOPBIX CUCTEMA ABYX
y4eOHOro MaTeprasa N 9
AVHEWHBIX YpaBHEHUM C AByMd IE€PEMEHHBIMH SBA-
KourpoabHas 1 eTCd MaTeMaTU4eCKOU MOJEABI0 PEaAbHOTO IIpoliecca,
pabora No 7 U UHTEPIPETUPOBATE PE3YABTAT PELIECHUS CUCTEMBI
IToBTOpeHmMe
¥ cHcTeMaTv3aliyst 12
y4ueOHOro MaTepuasa
YhnpaskHeHUd A IIOBTO- 11
peHus Kypca 7 Kaacca
HroroBast KOHTpOAbHAS 1

pabora




Kon-Bo

CopeprkaHue y4ebHoro | yacos
maTepuana
| I
2 3 4 5

PanmmonanpHBIE

BBIpa>KeHMsI 44 55

PartoHasbHBIE 2 3 PacnosHnasams 11eAble pallioHaAbHbIE BbIpayKeHUd,
Apobu IpOoBHbIE pallMOHAAbHBIE BhIPAXKEHUS, IPUBOAUTD

[IPUMEPBI TAKHUX BhIPAXKEHUH.

OCHOBHOE CBOMCTBO 3 4 Dopmyruposams:

panOHaABHOU onpedesieHus: pallMOHAALHOTO BBIPAXKEHHUS, [10-
Apo6H IyCTUMBIX 3HAYEHHU IE€PEMEHHOMN, TOXKIECTBEHHO
CAOSKEHME U BbL- 3 4 paBHBIX Bflpa}KeHHI/I, TOX/ECTBA, PABHOCHABHBIX
qHTAHEE PAIHO- yPaBHEHUHN, PAIMOHAABHOTO YPABHEHHMS, CTEIEHU
HAABHBIX poGei C HyA€BBIM IIOKA3aTEAEM, CTEIEHHU C OTpI/IH6aTeAI>HIZIM
C OIHHAKOBBIME [IOKA3aTeAEM, CTAHAAPTHOTO BHAA YHCAQ, 0OPATHOM
SHAMEHATEASMU [IPOIIOPLIHOHAABHOCTH;




2 4 5
CaoxkeHue ceoticmea: OCHOBHOE CBONUCTBO pallMOHAABHOM
U BEIYUTAHUE PALHO- Ipobu, CBOHCTBA CTEIIEHU C IIEABIM II0KAa3aTEAEM,
HAABHBIX Ipo6eit ¢ ypaBHeHuit, QyHKIHY Y :_kj.c
Pa3HBIMU 3HAMEHAaTe-
ASIMIT npasuia: CAOKEHUsI, BEBIYUTAHUS, YMHOXKEHUS,
neaeHus npobeil, Bo3aBeLeHHUS APOOU B CTEIIEHb;
KoHTpOoABHAS 1 ycnosue paBeHCTBA APOOU HYAIO.
paBora Ne 1 Jlokassbleamsb CBOMCTBA CTEIIEHU C IIEABIM IIoKa3aTe-
AEM.
YMHOXKEHHE S Onucbleams rpauuecKUi MeTO[ pelleHus ypaBHe-
1 ACACHHUE paquo— HUIM C OIHOM [IEPEMEHHOM.
HAABHBIX APOGEH. Ilpumersimsb OCHOBHOE CBOMCTBO pallMOHAABHOM
BosBeneHue paiuo- .
N 611 IpoOU IAS COKpalleHHUsa U NpeobpaszoBaHus apobeii.
gacl;];izllifpo [IpuBoAUTE NPOOU K HOBOMY (00IeMy) 3HAMeHAaTe-
AT0. HaxomuTh cyMMy, pa3HOCTD, IIPOU3BEICHUE
TOXKIeCTBEHHbIE 10 U 9acTHoe npobeii. BEIMOAHATE TOXIECTBEHHBIE
peoGpasoBaHus npeobpa3oBaHus PAIlMOHAABHBIX BBIPAXKEHUH.
PaIlHOHAABHBIX Pewams ypaBHEHUSI C TIEPEMEHHON B 3HAMEHATEAE
BBIpaXKeHUH apodu.
IpumeHsimob CBOHCTBA CTEIEHHU C IIEABIM IOKa3aTe-
KonrpoarHast 1 AEM JIASI TTPeobpa3oBaHUsI BEIPAKEHUH.
pabora No 2 3anucbleams 9uCAA B CTAHAAPTHOM BHIE.




7 ParyonaspHbIe 3 4 BainosHamMb NECTPOEHUE U BIreHUe epadruKka PyHK-
BBIPasKeHUd
Y bt y :&

8 CTeneHsb C IIEABIM 4 5
OTPHULIATE ABHBIM
IIOKa3aTeAEM

9 CBoiicTBa CTEIEHU C 5 6
LIEABIM [TOKA3aTEAEM

k
10 | PyHruUMA Y = N 4 4

u e€ rpaduk

KonTpoarHaga 1 1
pabora Ne 3

KBagparHble KOpHI.

_ 25 30
HevicTBUTe IbHBIE UMCIIa

11 DyHKIHUA Y = X 3 3 Onucbieame: IOHATHE MHOXKECTBA, SA€MEHTA MHO-
u e€ rpaduk JKEeCTBa, CIIOCOOBI 3aJaHusT MHOXKECTB; MHOKECTBO

HaATYPAABHBIX YHCEA, MHOZKECTBO ILIEABIX YHCEA,

MHOXKECTBO PAIlMOHAABHBIX YHCEA, MHOXKECTBO net-
CTBHUTEABHBIX YHCEA B CBA3HU MEXKAY OTHUMHU YHCAO-
BBEIMH MHOXKECTBaMH, CBA3b MEXKIY 0ECKOHEYHBIMH

12 KBagpaTHble KOPHHU. 3 4
Apudmernaeckuii
KBaIpaTHBIH KOPEHb
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13 | MHOXeCTBO JIECATUYHBIMU APOBSIMHU U paIlMOHAALHBIMH, Hppa-
Y €70 DAEMEHTBI [IUOHAABLHBIMH YHCAAMH.
PacnosHaeame pallioHaAbHBIE U UPPALMOHAABHBIE
14 | IlomgmHoXKeCTBO. yrcaa. [IpUBOAUTH IPUMEDPHI PALMOHAABHBIX YHCEA
Omneparun Hazn U UPPAIMOHAABHBIX YHUCEA.
MHOKECTBAMH 3anucbleams ¢ ToMoIIbio GOPMyA CBOHCTBA Jeii-
15 YucAOBBIE CTBUH C A€ CTBUTEABHBIMHU YHUCAAMU.
MHOXKECTBa Dopmynuposamsn:
onpedesieHus:: KBaAPATHOTO KOPHS M3 YucAa, apud-
16 | CeoiictBa apudme- METHUYECKOTO KBaAPATHOTO KOPHS M3 YUCAQ, PABHBIX
THIECKOTO KBa- MHOKECTB, IOJAMHOXKECTBA, [IEPECEYEHUI MHO-
APaTHOI'O0 KOPHS JKECTB, 00be IUHEHHS MHOXKECTB,
17 | TokmecTBenHbIE ceoticmea: (PyHKIIUH Y = X7, apHc'blmeTqucxoro KBa-
IpeobpazoBaHusT JPAaTHOTO KOPHS, PYHKIHH Y = +/ X.
BEIpaKeHuUit, co- /lokasbieams CBONWCTBA apruMETHIECKOTO KBApPAaT-
fepKanmx apud- HOTO KODHSI. _
METHYECKHE KBa- Cmpoume rpaduku QYHKIMA Yy = X' H Y = [ X.
JpATHBIE KOPHHU IMpumensimo IOHATHE apU(METHIECKOTO KBAAPATHO-
IO KOPHS IASl BEIYUCACHHS 3HAYEHHUH BBHIPAKEHHH.
18 | dyukums y=Jx Ynpowams BEIpaXkKEHHUS, COAEpKAIIUE apUpMETH-

u e€ rpaduk

YECKHUE KBaApaTHBIE KOPHH. Pemrats YPaBHEHUAI.




KouTpoarHas 1 1 CpaBHUB&TH 3H&HEHHUSBBbIPAXKEHUH. BBIITOAHATH
pabora Ne 4 Ipeobpa3zoBaHUe BhIpAKEHUN C IPUMEHEHUEM BBIHE-
CEHUS MHOXKHTEAS U3-II0f 3HaKa KOPHs, BHECEHUS
MHOZKHUTEAS II0[] 3HAK KOPHH. BBIITOAHATE OCBO-
0oxeHNe OT UPPAIMOHAABHOCTH B 3HAMEHATeAe
Apobu, aHAAW3 COOTHOIIEHUH MEKIy YHCAOBBIMU
MHOZKECTBaMH U UX SAEMEHTAMU
KBanpaTHbIe ypaBHEeHUA 26 36
19 | KsampaTtHbIe ypaB- 3 4 Pacnosraeams v NMPUBOAUTH NPUMEPHl KBaAPaTHBIX
HeHud. Pemrenue YPpaBHEHUH pPa3AWYHBIX BUIOB (IIOAHBIX, HEIIOAHBIX,
HEIIOAHBIX KBajapar- NIPpUBEAEHHBIX), KBaAPATHBIX TPEXYA€HOB. ONUCHI-
HBIX YPaBHEHUU BaTh B 00IIEM BHE PelleHNe HEIOAHBIX KBaJPaTHBIX
YPaBHEHUM.
20 CDOpMyAa KOpHeI7I 4 5 @OpMyﬂupoeamb:
KBaZpaTHOI'O ypaBs- onpedesieHus: ypaBHEHUS IIepBOH CTENE€HU, KBaJparT-
HEeHHUA HOTO ypaBHEHHd; KBaAPaTHOTO TPEXUAEHA, AUCKPU-
21 | Teopema Buera 3 5 MUHaHTa KBaJpaTHOI'0 YPaBHEHUS U KBaApaTHOTO
TpéXUAaeHa, KOPHS KBaApaTHOTO TpéxUAaeHa; OUKBa-
KonrpoabHas 1 1 J[PATHOTO YPABHEHUS;
pabora No 5 ceolicmea KBapaTHOTO TPEXIAEHA,
meopemy Breta 1 obpaTHyio el TeopeMy.
22 | KsanparHeli 3 5 Banucbieams U DOKA3bIBATh (DOPMYAYy KOpPHeEi KBa-
TPEXIAEH

APAaTHOTO YPaBHEHHUM. HccaemoBaTh KOAHYECTBO
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23 Pemenue ypaBHe- 5 KOpHeH KBaJpaTHOTO ypaBHEHUI B 3aBUCUMOCTH OT
HUH, CBOASAIIMXCS 3HaKa ero AUCKpUMUHaHTA.
K KBaJIpaTHBIM ypaB- [okasvleams meopemol: Buera (mpsamyro u obpart-
HEHHUAM HYI0), O PA3A0XKEHUU KBaJpaTHOro TpéXuaeHa Ha
MHOXXHUTEAH, O CBOMCTBE KBaJApPaTHOTO TpEXYAeHA
24 PainnonaabrHEBIE 6 8
C OTpULaTEABHBIM JUCKPHUMHWHAaHTOM.
ypaBHEHUA KakK
Onucsleame Ha IIpUMepax METOJ 3aMeHbI IlepeMeH-
MaTeMaTHu4deCcKue . N
HOH JiAS pellleHHd ypaBHEHUH.
MOJEAH PEeaAbHbBIX N
cHryari Haxodums KOpHH KBaApaTHBIX YPaBHEHUN pa3aud-
y HBIX BUAOB. [IpuMeHATh TeopeMy Buera u oOpaTHyo
KonTpoarHaga 1 1 el TeopeMy. BBIIOAHATE pPa3A0KEHHE KBaAPATHO-
pabora Ne 6 ro TpéxdyaeHa Ha MHOXKHUTeAN. HaxoouTe KOpHU
ypaBHEHUH, KOTOPbIe CBOAATCH K KBaAPaTHBIM.
IHosTopenmne CocTaBAdTh KBapaTHbIE YPABHEHHA U yPABHEHUS,
M cucTeMaTH3al s 10 19 CBOAAIIMECS K KBAApPaTHBIM, SBASIOLIHECS MaTeMa-
y4eGHOro mMarepuasa TUYECKUMH MOIEASIMH PEAABLHBIX CUTY ALl
YhnpaskHeHUd A IIOBTO- 9 18
peHuda Kypca 8 Kaacca
KonTpoarHaga 1 1

pabora No 7




9 Knacc

¥ YMHOXKEHUE YHC-
AOBBIX HEPABEHCTB.
O1ieHUBaHHue
3HAYEHUS BbIpaxke-
HHUS

Copmepzxkanue
Kon-so yacos
yiebHOoTO
MaTepHuasa
| 1
2 3 4 5
HepasencrBa 21 26
YucaoBEIe Hepa- 3 4 PacnosHasams v TPUBOANUTE IIPUMEPHI YHCAOBBIX He-
BEHCTBa PaBEHCTB, HEPABEHCTB C IIEpeMeHHBIMH, AMHEHHBIX He-
PaBEHCTB C OAHOH ITIEPEMEHHON, IBOMHBIX HEPABEHCTB.
OcHOBHBIE CBOM- 2 3 Dopmyuposam:
CTBA THCAOBBIX onpedesienus: CpABHEHHS ABYX YHCEA, PEIIEHUS
HEPAaBEHCTB HEPABEHCTBA C OMHOHU MEPEMEHHOHN, PABHOCHABHBIX
HEPABEHCTB, PellleHHs] CUCTeMbl HEPaBEHCTB C OLHOU
CaozxkeHue 3 3 p P P A

IIepeMEeHHOH, 00AaCTH OIPENEACHUs] BBIPAKEHNUS;
ceoticmea YHCAOBBIX HEPABEHCTB, CAOKEHHI U yM-
HOXKEHUS YHCAOBBIX HEPABEHCTB.

/lokassbleamu: CBOHCTBA YHCAOBBIX HEPABEHCTB, TEOPE-
MBI O CAOKEHUU U YMHOXKEHUHN YUCAOBBIX HEPABEHCTB.
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4 HepasencTBa c ox- 1 Pewamob AuHelHbIEe HepaBeHCTBA. 3aluChIBaTh
HOM mepeMeHHOU pelleHus HepaBeHCTB U UX CUCTEM B BH/IE UMCAOBBIX
- IIPOMEXYTKOB, 00BEeIUHEHNS, IIEPECEUEHUT YHUCAO-
5 Peinrenne aAnHei- 5 6 p f ’ A » I1ep
BBIX IPOMEXYTKOB. PemaTs cucreMy HEPaBEHCTB
HBIX HEPAaBEHCTB 8 5 0
o HOU I1 MEHHOMH. HHUBATh 3HAYECHUE BBI -
C OIHO¥ TTepeMe- C OIHO I/Iepg: €HHO e aTh 3 aue e upa
HOM. YHCAOBBIE xeHud. Vzo0pakaTh Ha KOOPAUHATHOU IpSIMOH
HHEBIE€ H BEHCTBaAMM YHCAOBEIE II MEXVTKHU
IIPOMEKYTKH 3ama € HepaBEeHCTBa CAOBBIE IIPOMEXKY
6 CucreMbl AMHEN- ) 6
HBIX HEPABEHCTB C
OIHOU IIEPEMEHHOU
[ToBTOpPEHUE U CHU- 1 1
cTeMaTH3alus y4ueo-
HOTO MaTepHasa
KonTpoarHaga 1 1
pabora Ne 1
KBagparuanast pyHKIms 32 39
7 [loBTOpEeHUE U pac- 3 4 Onucvsieames NOHATHE (PYHKIIUU KaK IIPaBUA],

IIUpEeHUe CBEACHUH
0 PyHKIIHH

YCTaHaBAUBAIOIIETO CBA3b MEXKAY 9AEMEHTaAMHU ABYX
MHOZKECTB.




CaoiicTBa (pyHKIIUH

IToctpoenue rpa-
uka pyHKIUU

Yy =kgx

10

[TocTpoenue rpa-
uKOB (QyHKIINH
y=glg+b
ny=gx+a

11

KBanparuyHaga
dyHKIHd, €€ rpa-
UK u cBo¥icTBA

KonTpoarHaga
pabota No 2

12

Pemenue kBagpat-
HBIX HEPABEHCTB

13

CucreMmbl ypaBHe-
HUH C AByM4 Iepe-
MEHHBIMH

[ToBTOpEHUE U CHU-
cTeMaTHU3allysd

onpedeneHust: HyAd (DYHKITUY; IPOMEXKYTKOB 3HAKO-
IIOCTOSHCTBA (PYHKINH; (PYHKIIUH, BO3pacTarlei
(yObIBaromie#t) Ha MHOXKECTBE; KBaAPaTUIHOH (PyHK-
IIMH; KBaIPATHOTO HEPABEHCTRA,

ceolicmsea KBaipaTUYHOH (PyHKIINY;

npasusa oCTpoeHus rparuKoB PYHKIUHE ¢ TTOMO-
LIBE0 ITpeoOpa3oBaHui BUaa g(x) o g(x) + b; g(x) o
o g(x + a); g(x) o kg(x).

Cmpoums rpaduku PyHKLIUH ¢ TOMOIILIO ITpeobpa-
30BaHUuil BUaa g(x) o g(x) + b;

g(x) o g(x + a); g(x) o kg(x).

Cmpoums rpaduk KBaapaTUdHOU (pyHKUIHHU. [1o
rpadpuKy KBaApaTUIHOH (PYHKILUU OIHCHIBATH €€
CBOICTBA.

Onucbleams cxeMaTHYHOE PaCIIoOAOKeHHe rapabo-
ABI OTHOCHUTEABHO OCH abCIIHCC B 3aBUCHMOCTH OT
3HaKa cTapuiero Koagp@puIueHTa U JUCKPUMHHAHTA
COOTBETCTBYIOLIETO KBAIPATHOTO TPEXIACHA.
Pewiams KBaipaTHBIE HEPABEHCTBA, UCIIOAB3YS
CXEMYy PACIIOAOKEHUS IapabOAbl OTHOCUTEABHO OCH
abcruce.

Onucvieame TpapUuecKUil METON PEIleHUs CHCTe-
MBI IBYX YpaBHEHUH C ABYMs II€PEMEHHBIMU, METOL
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y4e6HOTO MaTepu- TIOICTAHOBKHU U METOJ, CAOXKEHUS AT PEIIeHUs
asa CHUCTEMBI ABYX ypaBHEHHUM C ABYyMs IIepPeMEHHBIMH,
OJTHO U3 KOTOPBIX HE SIBASIETCSI AMHEHHBIM.
Pewiamb TEKCTOBBIE 331249, B KOTOPBIX CUCTEMA
KonTpoarHasa 1 1 N
60ma No 3 ABYX YPaBHEHHUM C AByMd NEPEMEHHBIMHU ABAAETCH
al o .
p MaTeMaTHIeCKON MOEABI0 PEAaABHOTO IIpoliecca,
U UHTEPIIPETHUPOBATEH PE3YABTAT PEIIEHUS CHCTEMBI
D1eMeHTbhI NPVKJIIaTHOV
P 21 | 27
MaTeMaTVKN
14 MaTtemaTuyeckoe 3 4 IIpusooums npumepsl: MaTeMaTUIECKUX MOJeAel
MOEAHUPOBaHME PEaABHBIX CHUTYAIINH; IPUKAAIHBIX 38/1a4; [IPUOAT-
JKEHHBIX BEAWYNH; UCIIOAB30BAHHUS KOMOHMHATOP-
15 IIpouenTHEIE 3 4 HBIX IIPABUA CYMMbI U IIPOU3BENEHUS; CAYIaUHBIX
pacacThl COBBITHH, BKAIOYAs JOCTOBEPHBIE M HEBO3MOXKHEIE
COOBITHS; OIIBITOB C PABHOBEPOSTHBIMU HCXOIAMU;
16 | AGcoaroTHas u 2 3 ’ p p ’
IIpe/ICTaBACHHUS CTATUCTHYECKUX NAHHBIX B BHIE
OTHOCHUTEABHAs
TabAHIl, nuarpaMM, rpadpuKoB; HUCIOAB30BaHUS Be-
IIOTPEIITHOCTH M .
POSITHOCTHBIX CBOMCTB OKPYZKAIOITHX SIBACHUH.
17 | OcHOBHBIE IpaBHAA 3 4 Popmyuposama:

KOMOWHATOPUKU

onpedeﬂeHuﬂ: abCOAIOTHOM IIOTPEIIHOCTH, OTHOCH-
TEABHOU IIOTPEIMTHOCTH, JOCTOBEPHOTO CO6BITI/IH,




20

HauaabHrble cBeme-
HHUL O CTATUCTUKE

IloBTOpeHue u
cucTeMaTHU3alud
y4e6HOTO MaTepHu-
ana

KonTpoarHasa
pabota Ne 4
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COBOKYITHOCTH JaHHBIX: Cpe/lHee 3Ha4YeHUe, Moja,
pa3smax, MmeguaHa BbIOOPKHU
UrcrioBele 21 o4 IIpusodums npumepbsl: IOCAEIOBATEABHOCTEH; YHC-
I10C/IeI0BaTeIbHOCTH AOBBIX IIOCAEIOBATEABHOCTEH, B YaCTHOCTH apudme-
THUYECKOM U F€OMETPUYECKOU IIPOTPECCUH;
21 YucaoBble II0CAE- 2 3 9 N
HCIIOAB30BAHUS IIOCAEIOBATEABHOCTEN B peaAbHOU
JOBaTEeABHOCTH .
JKU3HH; 3a7a4, B KOTOPBIX pacCMaTpUBAIOTCI CyM-
22 ApudmeTrnyeckas 4 ) MBI ¢ 0ECKOHEYHBIM YHCAOM CAATa€MbIX.
Iporpeccud Onucsbleams: IOHATHS IIOCAEJOBATEABHOCTH, YA€HA
II0OCAEI0BATEABHOCTH; CIIOCOOBI 3aaHUS ITOCAEI0BA-
23 CymMmMa n nepBbBIX 4 4
TE€ABHOCTH.
YAE€HOB apU(pMeTH- N
. Buluucname: 4aeHa IIOCAELOBATEABHOCTH, 3aJaHHOHU
YECKOH ITPOrpeccuu N
opMyAOH N-TO YAEHA HAU PEKYPPEHTHO.
24 FCOMeTpI/IqECKaﬂ 3 4 @OpMyﬂupoeamb:
Hporpeccud ompeneAcHUs: apuPMETHIECKOH TTPOTPECCHH, T€O-
25 CyMMa n TepBBIX 3 3 MCTPI/I‘ICCKOI/I IIPOTPECCHH; )
YAEHOB TeOMeTpH- cBO#CTBA ‘IACHOBVapI/I(bMeTI/I‘IeCKOH U reoMeTpuye-
YeCKOH IIPOTPecCHH CKOH IIPOTPECCHH.
3adasameb apupPMeTUIECKyI0 U TeOMETPUIECKYIO
26 | Cymma GeckoHeY- 3 3

HOU reomerpude-

IIPOTPECCHH PEKYPPEHTHO.
Banucsleams u nosicHsIMb (POPMYABI OOIIIETO YACHA




KouTpoarHas
pabota Ne 5

IToBTOpenme
¥ cUcTeMaTuU3anus
y4eOHOro MaTepmasa

10

24

YrnpaxkHeHusa
JIASl TIOBTOPEHUS Kypca
9 Kkaacca

23

KonTpoarHaga
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PekomeHAaaLmMmM No ocHaWweHMo y4ebHOro npotecca

OcHalneHue mpoilecca o0yueHus asredbpe obecrieanBaercs Ouo-

AMOTEYHBIM (POHIOM, IIeYaTHBIMU IT0OCOOHSIMH, a TaKXKe HH(OpMa-
[IMOHHO-KOMMYHHKATHBHBIMHU CPEACTBAMH, 3KPAHHO-3BYKOBBIMU
npubopamu, TEXHUYECKUMHU CpeACTBaMH O0ydeHus, yieOHo-
IIPaKTHYECKUM U y4eOHO0-Aa00paTopHBEIM 000pyL0BaHHUEM.
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HopmaruBHbIie fOKYMeHTbI

denepasbHBIH TOCYOApPCTBEHHBIH 00pa30oBaTeAbHBIH CTaH-
JapT OCHOBHOTO OOIIIETO 00pa30oBaHUs.

[IpumepHas ocHOBHasI ob6pasoBaTeAbHAsI IIporpaMma OcC-
HOBHOTO O0IIIET0 00pa30BaHUSI.
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CnpaBoyHbie nocobus, Hay4YHO-MONysipHas
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[CJ MeyaTHble nocobus

1. Tabaure o aarebpe gasg 7—9 KAacCoB.



HOpreTBI BBIIAIOMINXCH OESATeAEeH B obAacTy MaTEMATUKH.

MHbopmaLmoHHbIe cpeacTsa

Koaaernya MenuapecypcoB, SACKTPOHHBIE 0a3bl HAHHBIX.
HNHuTepHeT.

OKpaHHO-3BYKOBble Nocobus

BuneopuabMbl 06 UCTOPUHM PAa3BUTUS MATEeMaTHKH, MaTe-
MaTUYEeCKHX UJEM U METOIOB.

TexHun4yeckne cpeacrsa
b6yuyeHun

KowmmrwroTep.
MyAbTUMEAUATIPOEKTOP.

OKpaH (Ha mTaTuBe UAU HaBECHOH).
WuTepakTuBHAg OOCKA.

YyebHo-NpaKkTUyeckoe
.. y4ebHo-nabopaTopHOE 060pY,40BaHMU-

Jlocka MarHuTHagd C KOOPAUHATHON CETKOH.

KoMmriaekT 4epTEKHBIX UHCTPYMEHTOB (KAACCHBIX U pas-
OAaTOYHBIX): AMHEHKa, TPaHCIIOPTHUP, YTOABHUK (30°, 60°),
YTOABHUK (45°, 45°), HUPKYAB.

Habopr! nasg mopeanpoBaHus (LBeTHad Oymara, KapToH,
KaAbKa, KAEH, HOKHUIIBI, [IAACTHAWH).
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