deanepasbHass padoyas mporpaMmma
y4eOHOro Kypca
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B 7 -9 Kjiaccax



DenepajgbHasi padouyasi mporpaMMa y4eOHOro kypca '"Agareopa" B 7 - 9 kiaaccax
(1asee COOTBETCTBEHHO - MporpamMma y4e0HoOro kypca "Ajareopa', yaeOHblil Kypc).

1. ITosicHuTenbHas 3amKUCKa.

1.1. AnreOpa sSBISETCSI OJTHUM M3 OMOPHBIX KypPCOB OCHOBHOTO OOIIEro 00Opa3oBaHUs: OHA
o0ecreynBaeT U3y4eHue Ipyrux AUCLHUILINH, KAK €CTECTBEHHO-HAyYHOI0, TAK U T'YMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO JISl MPOJIOJKEHUSI 00pa30BaHMs U B MIOBCEAHEBHOM KHU3HHU.
PazButne y oOydaroluxcsi HayyHbIX MPEACTaBIECHUI O MPOUCXOXKICHUM M CYIIHOCTH
anreOpandeckux aOCTpakiui, Crmocod0e OTpPaKCHHs MATEMATHYECKON HayKOW sBICHUH U
IPOLIECCOB B TNPUPOAE U OOLIECTBE, POJM MATEMaTHYECKOrO0 MOJAEIMPOBAHUS B HAyYHOM
NO3HAHUU U B MPAKTHKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAUECTB
MBILIEHHsI, HEOOXOAUMBIX AJIS aJanTallud B COBpPEMEHHOM LHdpoBoMm obmectBe. M3yueHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUS HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUICHHS, CIHOCOOHOCTH AapryMEHTUPOBAaHHO OOOCHOBBIBaTh CBOU
JEHCTBUS W BBIBOJBI, (OPMYIUPOBATh yTBEpKAeHUSA. OCBOCHHE Kypca aireOphl 00ecrieunBaeT
pa3sBUTHE JIOTUYECKOTO MBIIIJICHUS OOYyYaloUUXCSA: OHM MCIOJB3YIOT JENYKTUBHBIE U
WHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNE W KOHKPETHU3ALHUIO, adCTparupoBaHHE M aHAJOTHIO.
OOyuenue anrebpe mnpeanosaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIbHOU JEATENbHOCTH
o0ydaroluxcsi, MO3TOMY CaMOCTOSITEIbHOE  pEIleHUE 3aJady  SBJSETCS  peajau3aluei
JeSITeIbHOCTHOTO IPUHLIMIIA 00y4EHUS.

1.2. B crpykrype mporpammbel ydeOHOro Kypca "AnreOpa" i OCHOBHOTO OOIIETO
00pa30BaHUsI OCHOBHOE MECTO 3aHHUMAIOT cojJepXkarelbHO-MeTonndeckue JuHuu: "Yucna u
Bbluncienus", "AnreOpanyeckue BblpakeHus", "YpaBHeHus U HepaBeHcTBa', "®@yHkiun'.
Kaxnas u3 3Tux conepkareabHO-METOANYECKUX JIMHUI pa3BUBAeTCA Ha MPOTSIKECHUU TPeX JIeT
U3Y4EHHUsI Kypca, B3aUMOJIEHCTBYsI C IpyTUMU €ro JIMHUSIMU. B Xozne u3zyuenus yuyeOHOro Kypca
00yyaromuMcs IPUXOAUTCS JIOTHYECKH pacCy’KaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
s3BIK. B CBSI3M ¢ 3TUM B mporpammy y4eOHOro Kypcea "Anredpa" BKIFOUEHBI HEKOTOPHIE OCHOBBI
JIOTMKH, MpPEJICTAaBJICHHbIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTH4ecKoro oOpa3oBaHUS H
CIOCOOCTBYIOIIIME OBJAJACHUIO OO0YyYarolIMMHUCS OCHOB YHHBEPCAJIBHOIO MaTeMaTHYeCcKOTro
a3bika. ConepKaTeabHON M CTPYKTYpHOH 0COOEHHOCTBIO yueOHoro Kypca "Anredpa" sBisercs
€ro MHTETPUPOBAHHBIN XapaKTep.

1.3. Conepxxanne nuHun "Uucna M BbIUMCIEHUA" CIYKUT OCHOBOM JUIsl JaJIbHEMILIETO
U3Y4YEHUsS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYYaroIIMXCS JIOTUYECKOTO MBIILIEHUS,
(OpMHPOBAHUIO YMEHHs MOJb30BAThCS AITOPUTMAMHU, a TAKXKE NMPHUOOPETEHHIO MPAKTUYECKUX
HABBIKOB, HEOOXOJMMBIX I MOBCEIHEBHOM >XKM3HU. Pa3BUTHE MOHATUS O YHUCIIE HA YPOBHE
OCHOBHOT'O 00I[ero oOpa3oBaHUsl CBSI3aHO C PAllMOHAIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
(GhopMHUpPOBAHUEM TIPEACTABICHUI O NEHCTBUTEIHHOM 4HMCie. 3aBEPIICHHUE OCBOCHUS YHUCIOBOM
JMHUU OTHECEHO K cpellHeMy o011eMy 00pa30BaHUIo.

1.4. Conmepxanue NByX anreOpanyeckux JMHMA - "AnreOpandeckue BBIpOKEHUS" U
"VpaBHEHHs M HEPaBEHCTBA" CLIOCOOCTBYET (POPMHUPOBAHUIO Y O0YUAIOIIUXCS MATEMAaTHUYECKOTO
anmnapara, HeoOX0IMMOTO JIJIsl pelIeHUs 3a/lad MaTeMaTHKH, CMEKHBIX MPEAMETOB U MPAKTHKO-
OpPUEHTHPOBAaHHBIX 3agauy. Ha ypoBHe OCHOBHOro o0miero obpa3zoBaHMs y4yeOHBIH MaTepHan
TpYNOUpPYEeTCsl BOKPYT palMOHANbHBIX BbIpaK€HUH. AnreOpa JIeMOHCTPUPYET 3HAUYEHUE
MaTEMaTUKU KakK sI3bIKa AJI [TOCTPOCHMSI MATEMAaTUYECKUX MOJEJEH, ONHUCAaHUs IMPOLECCOB U
SBJIEHUHN peallbHOTO Mupa. B 3amaunm oOydeHus anreOpe BXOIAT TakKe JNajibHeiliee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS,, HEOO0XOAWMOro, B YaCTHOCTH, JJs OCBOEHHUS Kypca
uH(GOpPMAaTUKHU, W OBJAJICHUE HaBbIKaMHU JEIyKTUBHBIX paccyxnaeHuil. IIpeoOpazoBanue
CHUMBOJIBHBIX (POPM CITOCOOCTBYET pa3BUTHIO BOOOPAXKEHHUsI, CHOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPYECTBY.

1.5. Copepxanue (QyHKUMOHATBHO-TPaQUUECKON JIMHUM HAIEIeHO Ha T[OJIyuYeHHue
0o0yJaronuMucs 3HaHUN 0 QYHKIHSIX KaK BaXHEUIIEH MaTeMaTHYECKON MOJEIH JIJIsi OTIHCAHUS



U HCCIIeOBaHUsl pa3HOOOpa3HBIX MPOILECCOB M SIBJICHHM B mpuponae u oOuiectse. M3ydeHue
MaTepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIIONb30BaTh pa3IHYHBIC
BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MAaTEMAaTHKU - CJIOBECHbIE, CHUMBOJHMYECKHE, rpaduueckue,
BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MPEICTABICHUIA O POJIU MATEMAaTUKU B PA3BUTHH LIUBHIN3AIIH
U KYJIbTYPBI.

1.6. CornacHo yueOHOMY TUIaHy B 7 - 9 Kiaccax u3ydaercs yueOHbBIH Kypc "Anredpa”,
KOTOpPBIM BKJIKOYAECT CIEIYIOLIME OCHOBHBIE pa3zieibl cojepkaHus: "Uucna M BbIYMCICHHUS',
"Anrebpanyeckue BelpaxkeHus ", "YpaBHeHus U HepaBeHCTBA", "OyHKIMKN'".

1.7. OGmiee ynciio YacoB, pEKOMEHIOBAaHHBIX IS U3y4YeHUs1 yueOHoro Kypca "Anrebpa", -
306 gacos: B 7 kiacce - 102 ygaca (3 gaca B Hezento), B 8 kiacce - 102 yaca (3 yaca B Heneno), B
9 kmacce - 102 gaca (3 gaca B HeZIeIO).

2. Coneprxanue oOydeHus B 7 Kiacce.

2.1. Yucna v BBIYUCICHUS.

JlpoOu OOBIKHOBEHHBIE M JCCATHUYHBIEC, MEPEXOA OT OAHOW (GOpMBbI 3amucHu Jpoder K
npyroi. TloHsTue panuoHaIbHOro 4YKCia, 3alKiCh, CPABHEHUE, YIIOPAIOUYNBAHUE PAllMOHATBHBIX
yrcen. ApudmMernaeckue NEHCTBHS ¢ pallMOHAIBHBIMH YHCIaMH. Pemienue 3amad u3 peaabHOR
MIPAKTUKU Ha YaCTH, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTelIeM: OIpeleeHHe, NMpeoOpa3oBaHUE BbIPAXKEHUM Ha
OCHOBE OIpe/ieNieHus], 3aUCh OonbiuX yuceln. [IporeHTsl, 3anuch NPOIIEHTOB B BUE IPOOH U
npoOu B BHJIE MPOIEHTOB. TpHU OCHOBHBIC 33Jaud HA MPOILEHTHI, PEUICHUE 3a]ad U3 PealbHOU
MPAKTHKH.

[IpumeHeHne NpU3HAKOB JAEIUMOCTH, Pa3I0KEHNE HA MHOXKUTEN HATYPAJIbHBIX YHCE.

PeanbHble 3aBUCHUMOCTH, B TOM YHCIIE TIpsIMasi U 0OpaTHasl MPOIOPLHOHAIBHOCTH.

2.2. AnrebpanuecKue BEIPAKCHHUS.

[lepemeHHbIe, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C MepeMeHHOM. JlomycTuMble 3HaueHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCMMOCTH MEXAY BeIMYMHAMH B BHIE (HOPMYJIBL
Boruncnenus no ¢popmynam. [IpeoOpa3zoBanne OyKBEHHBIX BBIPaXKEHHM, TOKIECCTBEHHO PAaBHbBIE
BBIpaXXEHUsI, TIPaBUJIa MIPeO0OpPa3OBaHUs CyMM M MPOM3BEIEHUI, MpaBUia PacKpbITHS CKOOOK U
NpPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBoiicTBa CTENIEHU C HATYpaJIbHBIM I1OKa3aTeeM.

Opnowiensl 1 MHorowieHsl. Crenens MHorowieHa. CiiojkeHue, BBIYMTaHUE, YMHOKEHUE
MHOTo4eHOB. DOpMysbl COKpAIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbl U KBaJpaT Pa3HOCTH.
dopmysia pa3HOCTH KBaApaToB. Pa3inoxkeHne MHOTOWIEHOB HA MHOKUTEH.

2.3. YpaBHEHUS U HEPABEHCTBA.

VYpaBHeHHe, KOpPEHb YpaBHEHUS, MpaBuiia NMpeoOpa3oBaHUs ypaBHEHMsI, PaBHOCUIBHOCTb
YPaBHEHUM.

JInneliHOE ypaBHEHHE C OJHOW IIEPEMEHHOW, YUCIO KOPHEW JIMHEMHOIO ypaBHEHUS,
pelieHue JMHEWHbIX ypaBHeHuM. CocTaBlieHHE YpaBHEHMH IO yCIOBUIO 3anadd. Pemienue
TEKCTOBBIX 3aJ]a4 C TIOMOIIBbIO YPaBHEHU.

JIluneiiHoe ypaBHEHHE C JBYMs IEpeMEHHbIMHM U ero rpaduk. Cucrema ABYX JIMHEHHBIX
YpaBHEHHI ¢ JBYMs IEepeMeHHbIMH. PemieHue cucteM ypaBHEHHH CIOCOOOM IOACTAHOBKH.
[Tpumeps! pelnieHns: TEKCTOBBIX 3aayu ¢ ITOMOIIBIO CUCTEM YpaBHEHUH.

2.4. OyHKUHUH.

Koopaunara toukm Ha npsmol. YUucinoBele NPOMEXYTKH. PaccrosHme Mexnay JByMs
TOYKaMU KOOPAUHATHOU MPSMOA.

[IpsimoyronbHasi cucTeMa KOOpAMHAT, OCH Ox u Oy. Abcuucca u opMHATa TOYKH Ha
KoopaAnHATHOM miockocT. [Ipumeps! rpadukoB, 3agaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBUcuMoOcTed. Ilonatue Qynkuuu. I'papuk  ¢ynknuu. CBoiicTBa (QyHKIMM.

Jluneitnas dynkuus, ee rpadux. I'padux dyskmun Y = | X | . I'paduueckoe pemenue
JIMHEUHBIX YPABHEHUN U CUCTEM JIMHEMHBIX YPaBHEHU.
3. Conepxannie 00y4deHHs B 8 Kiacce.



3.1. Yucna v BBIYUCIEHUS.

KBagpatubiif kopeHbp u3 uucna. [lonsrue o0 wuppamuoHanbHOM uuncie. JlecaTudHbIe
NpUOJIMKEHUST UPPALMOHANBHBIX dncesl. CBoMcTBA apu(pMETHYECKUX KBAJpPATHBIX KOPHEH U uX
IPUMEHEHHE K MpeoOpa30BaHUI0 YMCIOBBIX BBIPAKEHUM M BBIYUCIECHUSAM. JleliCTBUTEIbHBIE
qucia.

Crenens ¢ 1eIbIM [T0OKa3aTeIeM U ee cBoiicTBa. CTaHJapTHas 3alluch YHUCIa.

3.2. Anre6Gpandeckue BIpaKCHHUS.

KBanpaTHblil TpexusieH, pa3iaoKeHUe KBaJpaTHOIO TPEXUWIEHAa HA MHOXKHUTEIIN.

Anrebpanyeckas apoOb. OcHOBHOE CBOWMCTBO anreOpamveckoit apoou. ClioxeHue,
BBIYUTAHUE, YMHOXKEHHUE, JIEJCHUE airedpandeckux ApoOeil. PammoHanbHble BBIpQXKEHUS M UX
npeoOpa3oBaHueE.

3.3. YpaBHEHUS U HEPABEHCTBA.

KBagpatHoe ypaBHeHHWe, (GopMmyina KOpHEH KBagpaTHoro ypasHeHus. Teopema Buera.
Pemenne ypaBHeHu#, cBOIAIIMXCA K JMHEMHBIM U KBaapaTHbIM. [lpocreiimme npoGHO-
paLMOHAJIbHBIC YPABHEHHUS.

I'paduueckas mHTEpHpeTanys ypaBHEHHHA C JByMs IEPEMEHHBIMH W CHUCTEM JHHEHHBIX
YpaBHEHHMH C ABYMs nepeMeHHbIMU. [IpuMepbl pelieHusi cUCTeM HEIMHEHHBIX ypaBHEHUH ¢
JIByMsI [IEPEMEHHBIMHU.

Perienue TekcTOBBIX 3a7jau alreOpandeckuM CriocoOOM.

UucnoBble HEpaBEHCTBA M HX CBoWcTBAa. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOcunbHOCTE HepaBeHCTB. JIMHelHble HepaBeHCTBA € OAHON mepeMeHHOH. Cuctembl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

3.4. ®yHKUUM.

[Monsarue ¢ynknun. OGNaCTh ONpeNeNeHnuss 1 MHOKECTBO 3HaueHW (yHKuuu. CriocoObl
3agaHus QYHKITHI.

I'padux ¢ynkumu. YUtenue cBoictB QyHKumu 1o ee rpadpuky. [Ipumeps! rpaduxos
(GYHKLHUH, OTpaXKalOLMX peasIbHbIe IPOLIECCHI.

OyHKIMH, ONUCHIBAIOIIME NPSIMYIO U OOpaTHYIO MPONOPLHUOHAIBHBIE 3aBUCHUMOCTH, UX

rpadpukn. Oyakipn Y = X2, y = X3, y = \/; , Y = | X1, I'padudueckoe perieHne
YPAaBHEHUU U CUCTEM YPABHEHUM.

4. Conepxanue oOydeHus B 9 kiacce.

4.1. Yucna u BBIYUCIICHUS.

PannonaneHple 4Kcia, UppallMOHANBHBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JECATUYHBIC
npodu. MHOXECTBO JI€HCTBUTENBHBIX 4YHCEN, JACWCTBUTENbHbIE YHCIA KaK OECKOHEYHbIE
JecSATHUUHble  JOpoOu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBHE  MEXIYy  MHOXXECTBOM
JIEHCTBUTEIIBHBIX YHCET U KOOPAUHATHOW NPSIMOMN.

CpaBHeHHE [EHCTBUTENBHBIX 4YHCEN, apu(METHUYecKHe IEHCTBUS C JIEHCTBUTEIBHBIMU
YHUCIIAMH.

Pa3mepbl 00bEKTOB OKPYXKArOIIEr0 MUpa, JUIMTEILHOCTh IIPOLIECCOB B OKPY’KAIOLIEM MUPE.

[TpubnuxeHHoe 3HAYeHHE BEIMYUHBI, TOYHOCTb MpHOMMKeHHA. OKpyrjieHHe 4YHCed.
IIpuknka v OLlEHKa pe3yJbTaTOB BEIYMCICHHUM.

4.2. YpaBHEHUS U HEPABEHCTBA.

JIuneiiHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOASIIMNXCSA K JINHEWHBIM.

KBanpaTtHoe ypaBHeHue. Penienne ypaBHeHUl, CBOAAIIMXCS K KBaJipaTHBIM. bukBaipaTHoe
ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUN TPEThel M YETBEPTOM CTENEHEW pa3iloKeHHEM Ha
MHOXHUTEIH.

Pemenne  ApoOHO-pallMOHANBHBIX  ypaBHeHHMH.  PemieHune — TEKCTOBBIX  3adad
areOpanyeckuM METOIOM.

VYpaBHeHHE C JIByMsi IEpEMEHHBIMH U €ro rpaduk. PemieHue cucreM ABYX JIMHEHHBIX
YpPaBHEHUN C JByMs IIEpEMEHHbIMU. PellleHHe CHCTeM IBYX ypaBHEHHUH, OJHO U3 KOTOPBIX
JUHEIHoe, a pyroe - BTOPOW CTemneHu. |'paduueckas MHTEpIpETAlsl CUCTEMbl YpaBHEHHI ¢
JBYMsI IIEPEMEHHBIMU.



Pemrenre TekCTOBBIX 3a1a4 alNTreOpandecKuM CIIOCOOOM.

UucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMHEWHBIX HEPABEHCTB C OJHOM MepeMeHHOW. PelieHue cucrteMm JMHEHHBIX
HEpaBEHCTB C OJIHOW mepemeHHOH. KBaapaTHple HepaBeHCTBa. I'paduyeckas mHTEpHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

4.3. OyHKUIHUH.

KBanpatuunas ¢yunkuus, ee rpaduk u cBoiictBa. Ilapabona, KOOpAHWHATHI BEPUIMHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.
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I'padpuxu  QyHKIUM: y:kx, y:kx+b, y:;, y =X, y:\/;,

y = | X | , 1 IX CBOMCTBA.

4.4. YucnoBele OCIEA0BATEILHOCTH U IIPOTPECCUH.

[lonsTHE YMCIOBOM IOCIENOBATEIBHOCTH. 3aJaHME IOCIEN0BATEIbHOCTH PEKYPPEHTHON
dbopmyioit 1 popMyII0ii N-TO YIeHa.

Apudmernueckas u reomerpudeckas nporpeccun. @opmMyiiel n-ro wieHa apupmMeTudecKoi
Y TEOMETPUYECKON IIPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHne wieHOB apu(METHYECKOW M TIeOMETPHUYECKOM MHporpeccuii TOYKamMu Ha
KOOPJMHATHOM IIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUUAIbHBINA POCT. CII0KHBIE POLIEHTHI.

5. IlpenmeTHbBIE pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo Kypca "Anrebpa'.

5.1. I[IpeameTtHbIe pe3yabTaThl OCBOSHHSI IPOTPaMMBbI y4eOHOTO Kypca K KOHIY 00y4YeHHS B
7 Knacce.

5.1.1. Yucna v BBIYUCIICHHUS.

BbimonHATe, coueTas yCTHbIE M IUCbMEHHBIE NPUEMbI, apu(MeTHUecKue IeHCTBUS C
paLMOHATIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHUs 4YHUCIOBBIX BBIPAXKEHUH, MPUMEHATh Pa3HOOOpa3Hble CHOCOOBI U
NpUEMBbl BBIYUCICHHS 3HAYCHWH JPOOHBIX BBIPAXKECHUH, COAEPKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE TPOOH.

[lepexonuTh OT 0aHOM (HOPMBI 3amKcH YHCEN K JIpyroi (mpeoOpa3oBbIBaTh JECSITHUUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTHM B OECKOHEUYHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIOPSAOYMBATh PALIMOHAJIBHBIE YUCIIA.

OKpyriIsTh YuCIna.

BBINOMHATE NPUKHUIKY W OLIEHKY PE3yJbTaTa BBHIYHUCICHWM, OLIEHKY 3HAYEHMM YHMCIIOBBIX
BbIpaXXCHHI. BBIOIHATE AEHCTBUS CO CTENIEHSMHU C HATYPAJIbHBIMU [TOKa3aTEISIMHU.

IIpuMeHsTh IPU3HAKK JEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HATypaJIbHBIX YHCEIL.

Pemarp mnpakTUKO-OpUEHTHPOBAHHBIE 3aJaud, CBSI3aHHbIE C OTHOLIEHMEM BEJIUYMH,
IIPONOPLUUOHAIIBHOCTBIO BEJIMUMH, IPOLEHTAMH, HHTEPIPETUPOBATh PE3YJIbTAThl PEIICHMS 3a7a4
C YYETOM OTpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpuBaEMbIX OOBEKTOB.

5.1.2. Anrebpanueckue BbIpaXKeHHUs.

Hcnonp3oBarh airebpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B MpoLecce
OCBOCHMS yueOHOT0 MaTepuana.

HaxoauTs 3HaueHns OyKBEHHBIX BBIPAXKEHUN MTPH 3a/1aHHBIX 3HAYEHHSIX IEPEMEHHBIX.

BbImonHATh mpeoOpa3oBaHus LENOTr0 BBIPAKEHUS] B MHOTOWIEH NMPUBEICHUEM MOJOOHBIX
CJIaraeMbIX, paCKpbhITUEM CKOOOK.

BBINOMHATE yMHOXKEHHE OJHOWIEHa HAa MHOTOWIEH M MHOIOYJIeHa Ha MHOIOWIEH,
NPUMEHSTH (HOPMYIIbl KBaJpaTa CyMMbI M KBaJjpaTa pa3HOCTH.

OcCyIIeCTBIATh pPa30KEHNE MHOTOYJICHOB HA MHOXHTEIN C INOMOUIbIO BBIHECEHHS 3a
CKOOKHM OOIero MHOXKHUTENs, TPYNIUPOBKU CJaraeMblxX, MpUMeHEHUs: (OpMysl COKpAIIEeHHOTO
YMHOKEHHUS.

[IpumensTh mnpeoOpa3oBaHHUS MHOTOYIEHOB JUIS pEIIEHUS pa3MyHbIX 3a4ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATIbHON MTPAKTUKH.



Hcnonp30BaTh CBOWMCTBA CTENEHEW ¢ HaTYpajIbHBIMH MOKa3aTeJISIMHU ISl TTPeoOpa3oBaHUs
BBIPAKCHU.

5.1.3. YpaBHEeHUS U HEPABEHCTBA.

Pemate siMHEVHBIE YpaBHEHHs C OJHOW IEPEMEHHOM, IIPUMEHSAS MpPaBWIA IEPEXoaa OT
HCXOJIHOTO YypaBHEHUsI K paBHOCWIbHOMY eMy. lIpoBepsATh, sBII€TCS JIM YHUCIO KOPHEM
YPaBHEHU.

[IpumensTh rpaduueckre METOIbI IPU PEIICHUH TUHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOupats mpuMepsl ap YUCe, ABISIOIINUXCS PEIIEHUEM JIMHEHHOTO YPAaBHEHUS C JBYMsI
[IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IIJIOCKOCTH TpaduK JHUHEHHOTO YpaBHEHHS C JBYMS
MEePEMEHHBIMH, MOJIb3YSICh IPaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemate cucremsl AByX JIMHEWHBIX YPABHEHUH C JABYMs IIEPEMEHHBIMU, B TOM 4YHCIIE
rpagu4ecKy.

CocraBnaTrh M pelwiaTh JMHEWMHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX ypaBHEHUH I10
YCIOBHIO 3a/1a4yd, UHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJadyd IOJy4YECHHBIN
pe3yibTar.

5.1.4. ®ynkuuu.

N300paxaTh Ha KOOPAWHATHOW MPSMOM TOYKH, COOTBETCTBYIONIHE 3aJaHHBIM
KOOpJMHATAM, JIy4d, OTPE3KH, MHTEpBaJIbl, 3alHUChIBATh UHWCJOBBIE IPOMEKYTKH Ha
aNreOpanvdecKoM s3bIKE.

OTMeuyaTh B KOOPAMHATHOM IUIOCKOCTM TOYKHM IO 3aJaHHBIM KOOpJIMHATaM, CTPOUTH

rpaduxu muHeRHbIX QyHKIMH. CTpouTtsh rpaduk QyHKIHH y = | X | :

OnuceiBaTh ¢ MOMOLIBI0 (QYHKIMI M3BECTHBIE 3aBHCHUMOCTH MEXIY BEIUYUHAMMU:
CKOPOCTb, BpEMsl, PacCTOsIHUE, II€Ha, KOJIMYECTBO, CTOUMOCTb, MPOU3BOAUTEIHHOCTb, BpEMS,
00beM paboTHI.

Haxonuth 3Ha4eHre QyHKITUH 110 3HAYCHHUIO €€ apTyMCHTA.

[Tonumars rpaduueckuii croco0 MpeACTaBICHUS U aHaiIu3a WHGOpPMAIUU, U3BIEKATh U
MHTEPIPETUPOBATh MHPOPMALINIO U3 TPAPUKOB PeaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

5.2. IlpeameTHbIe pe3yiabTaThl OCBOESHUS IPOrpaMMBbl Y4€OHOTO Kypca K KOHILy O0y4YeHHs B
8 kiacce.

5.2.1. Yucna v BBIYUCICHHUS.

Hcnons3oBaTh HayalnbHBIE TPEACTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX YHCEN IS
CpPaBHEHHMsSI, OKPYTJIEHHS M BBIYHCICHUHN, H300pakaTh EHCTBUTENBHBIE YWCIA TOYKAMHU Ha
KOOPJIMHATHOMW IIPSIMOM.

[IpumensTh MOHATHE apU(METHYECKOTO0 KBAAPATHOTO KOPHS, HAXOAWUTh KBaJIpaTHbBIE
KOPHH, UCTIOJIb3YsI IPU HEOOXOAMMOCTH KAIBKYJISTOP, BHITIOIHATH MPE0Opa30BaHUs BEIPAKEHUM,
coJiepXaliuxX KBaJpaTHbIe KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHE.

Hcnons3oBarh 3amucy OONBIIMX W MajbIX YHCEN C MOMOIIBIO JECATUYHBIX Jpo0Oel u
creneHei yucna 10.

5.2.2. Anrebpanydeckrie BbIpaKEeHUSI.

[IpuMeHsSITh TOHATHE CTEMEHH C IeNbIM TOoKa3aTelleM, BBIMONHITh MpeodpazoBaHUs
BBIPOKEHHM, COZEPIKAIIIUX CTETICHH C IIEJIBIM TTOKa3aTelIeM.

BEBITIONMHATE TOKIECTBEHHBIE MPEOOpa3OBaHUsl PAMOHATBHBIX BBIPAKEHUH HA OCHOBE
MpaBUJI ICUCTBUHN HAJ MHOTOWIEHAMHU U alTreOpanvdecKuMU IPOOSMH.

PacknanpiBaTh KBaIpaTHBIN TPEXUJICH HA MHOKHUTEIH.

[TpuMensaTs mpeoOpa3zoBaHus BEIPAKEHUHN ISl PEIICHUS Pa3JIMUHbIX 3a7a9 U3 MaTeMaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEATTbHON MPAKTUKH.

5.2.3. YpaBHEHNs U HEPABEHCTBA.

Pemarp nuHeliHbIe, KBaJApaTHbIC YPABHEHUS M PallMOHAILHBIC YPaBHEHUS, CBOMSIIUECS K
HUM, CHCTEMBI IBYX YpaBHEHHUH C IBYMsI IIEPEMEHHBIMH.

[IpoBoauTh mpocTEHIIME UCCIEIOBAHNS YPABHEHUM U CUCTEM YPaBHEHHM, B TOM YHUCIE C
MpUMEHEeHHeM TpadudecKux TpeAcTaBIeHU (yCTaHAaBIMBaTh, HWMEET JM ypaBHEHUE WU



cucTeMa ypaBHEHUIH pelleHus, €ClIi UMEET, TO CKOJIbKO, ¥ ITpoYee).

[lepexoauth OT CIIOBECHOH (OPMYJIMPOBKM 3aaydl K ee aireOpandeckoid MOAETH ¢
IIOMOILIBI0  COCTaBJICHUS YpPaBHEHHUS WJIM CHUCTEMbl YPaBHEHUHM, HHTEPIPETUPOBaTh B
COOTBETCTBUH C KOHTEKCTOM 33J]auyl TOJy4YEHHBIN pe3yJIbTarT.

[IpuMeHATH CBOICTBA YMCIOBBIX HEPABEHCTB Ul CPABHEHUS, OLICHKH, PeLIaTh JMHEHHbIE
HEpaBEHCTBA C OJHOM NEPEeMEHHOW M MX CHCTEMBI, JaBaTh TIpa(UUYECcKyl0 HIUTIOCTPAILIUIO
MHOX€ECTBa PELICHNI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

5.2.4. ®ynkuuu.

IToHnMaTh ¥ NCIIOIB30BATH (DYHKIIMOHAJIBHBIE TIOHATHS U SA3bIK (TEPMUHBI, CHMBOJINYECKHE
0003HaYCHMSI ), ONPECISATh 3HAYCHHE (PYHKIIMH 110 3HAYCHUIO apTyMEHTa, ONPEACIsAThH CBONCTBA
byHKIMH 110 ee TpaduKy.

Ctpoutb rpaduku I€MEHTapHBIX (QYHKLIUH BUIA:

3 _
y=—-,y=X,y=X,y = \/;, y = |Xl,OHHCLIBaTLCBofICTBan/ICHOBoﬁ

GyHKIUH 110 ee rpaduKy.

5.3. [IpenmeTHbIe pe3ynbTaThl OCBOCHUS MPOTPaMMBbl y4eOHOTO Kypca K KOHILy OOy4YeHHs B
9 kiacce.

5.3.1. Yucna u BEIYUCIICHUS.

CpaBHUBaTh U YIIOPSAI0UYMBATH PALIMOHAIBHBIE U HPPALlMOHAJIbHBIE YU CIIA.

Boinonusate apudmMerndeckue ASHCTBUS C pallMOHAIbHBIMU YMCIAMH, COYETas YCTHbIE U
[UCbMEHHBIE IPUEMBI, BBIIIOJIHATH BBIUMCIICHUSI C UPPALMOHAIBHBIMU YU CIIAMHU.

Haxonuth 3HaueHus cTeneHeu C 1eNbIMU MOKAa3aTeNsIMU U KOPHEW, BBIYUCIIATh 3HAUYECHUS
YHUCJIOBBIX BBIPAXKEHUH.

OKpyriaATh JEHCTBUTENbHBIE YHWCIA, BBINOJIHATH HPUKUIKY pPE3YJbTaTa BBIYMCICHH,
OLICHKY YHMCJIOBBIX BBIPAXKEHUH.

5.3.2. YpaBHEHUs U HEPABEHCTBA.

Pemarp snuHelHBIE W KBaJpaTHbIE YpaBHEHMS, YpaBHEHMs, CBOJSIIMECS K HUM,
npocTeime ApoOHO-PaMOHAIbHbBIE YPaBHEHHUS.

Pemarp cuctembl ABYX JIMHEHHBIX YpaBHEHHH C JABYMs NMEPEMEHHBIMH U CUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE SIBJIACTCS JTMHEUHBIM.

Pemarp TekcTOBBIE 3amauM anreOpaMyeckuM CIoco0OM C TIOMOIIbIO COCTaBJICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPAaBHEHUH C IBYMs IEPEMEHHBIMH.

[IpoBOoNTE MpOCTENIINE UCCIEIOBAHNS YPABHEHUM M CHCTEM YPAaBHEHHI, B TOM YUCIE C
OpUMEHeHHeM TIpadUUecKuX TMpeacTaBleHuil (ycTaHaBIMBaTh, HUMEET JIM YypaBHEHHE WU
CUCTEMAa YpaBHEHHUH pEIlIEHUs, €CIIU UMEET, TO CKOJIbKO, U ITpOoYee).

Pemate nMHeliHbIE HEpaBEHCTBA, KBaJpaTHblE HEPABEHCTBA, H300pa)kaTb pellIeHUe
HEPaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3alIUCBHIBATH PEILIEHUE C TIOMOIIBIO CHMBOJIOB.

Pemarp cucTeMbl TMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAIOIINE KBAaIpaTHOE
HEPAaBEHCTBO, M300pa)kaTh PELICHHE CHUCTEMbl HEPABEHCTB HAa YMCJIOBOM MPSMOI, 3alMChIBaTh
pELIEHUE C IIOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPH PEIICHUH Pa3IMYHBIX 3a7au.

5.3.3. ®yHKkuuu.

Pacnio3znaBate pyHKIMU H3y4eHHBIX BUAOB. [loKa3bIBaTh cXeMaTUYECKU PAcIOIOKEHUE Ha
KOOPJAMHATHOM MJIOCKOCTU TpaduKkoB PyHKIHMHA BUAA:

y =kx y=k<+Db

y= Xy —adtbxre y = x, y = VX,
X
y = [X]g 3aBUCUMOCTH OT 3HaYeHUN K03()(PUIIMEHTOB, ONMCHIBATH CBOMCTBA (DYHKLIUH.
Crpouth U u300pa’kaThb CXeMaTH4eCKHU TIpadUKu KBAJAPATUUHBIX (YHKUUH, ONHCHIBATH
CBOICTBa KBaJIpaTUUHBIX (PYHKINN MO UX rpauKam.
Pacnio3HaBath  KBajpaTHuHyl0 (QyHKIMIO 10 (¢opmyje, MNPUBOAUTH  MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON )XKU3HU, (PU3UKU, TEOMETPHUU.



5.3.4. YucnoBble MOCIEA0BATETLHOCTH U IPOTPECCUH.

Pacnio3naBath apu(MeTHYECKYI0 U TEOMETPUYECKYIO MPOrPECCHU MPHU PA3HBIX CHOco0ax
3aJaHusl.

BBINONHATE BBIYUCIEHUS C HCIOIB30BaHHEM (OPMYJT N-TO WieHa apupMEeTHYeCKOH U
FEOMETPUUECKOM MPOTPECCHii, CyMMbI IEPBBIX N UJICHOB.

N300paxaTh 4iIeHbI IOCIEIOBATEIILHOCTH TOYKAMU Ha KOOPAMHATHOW TIIOCKOCTH. Pernath
3aJjauM, CBSI3aHHBIE C YKCJIOBBIMHU IOCJIEOBATENILHOCTSIMHU, B TOM YMCJIE 33/1a4dl U3 peallbHOMN
JKU3HU (C UCIIOJIb30BAHUEM KaJIbKYJISATOPA, TU(PPOBBIX TEXHOIOTHA).



