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MHHOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISIeTCSI OJHUM W3 OMNOPHBIX KYpCOB OCHOBHOTO 0OOIIEro
oOpa3oBaHUs: OHA OOecTeunBaeT U3yUeHNEe IPYTUX TUCIUILINH, KaK €CTeCTBEHHO-
Hay4YHOIro, TaKk W TYMaHMTapHOIO LMUKIOB, €€ OCBOCHHE HEOOXOOUMO s
NpOAOJKEeHUs 00pa30BaHus U B TOBCEAHEBHOM *KU3HU. Pa3BuTHe y oOyuarommxcs
HAYYHBIX TPEJCTABICHUH O TMPOUCXOKACHUH U CYLIHOCTH alredpandecKux
abcTpakiuii, ciocobe oTpakeHusi MaTeMaTHYeCKOl HAyKOH SIBIIEHUH U MPOLIECCOB
B NpUpPOJE W OOLIeCTBE, POJIM MATEMaTUYECKOrO0 MOJEIMPOBAHHS B HAYyYHOM
NO3HAHWH U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
¥ KayeCTB MBIIIJICHHS, HEOOXOIUMBIX JJIs aJanTaluyd B COBPEMEHHOM LU(POBOM
obmectBe. M3ydenune anrebpbl obOecrieurMBaeT pa3BUTHE YMEHHsI HaOIIOMaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBbIILICHUS,
CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaTh CBOW JCHCTBHSI W BBIBOIBI,
dbopmynrpoBath yTBepxacHUs. OCBOeHUE Kypca alreOpbl o0ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUIEHHUS OOYYarolUXCs: OHM MCHOJIb3YIOT JEeNyKTHBHbIE U
WHAYKTUBHBIE pacCyXIeHus, 0000IIeHre U KOHKpeTU3alllio, adCTparupoBaHue 1
aganoruto. OOydeHme  anrebpe  mpemnmosiaraeT  3HAYMTENBHBIH  O00BEM
CaMOCTOATEJIbHOM  JESTENbHOCTH OO0YYarolUXCsl, MO3TOMY CaMOCTOSITeIbHOE
peleHue 3aa4 SBJSETCS peann3alneil 1esTeIbHOCTHOIO MPUHLINIIA 00y YeHNSI.

B crpyktype mporpamMmbl y4deOHOTO Kypca «Anredpa» A OCHOBHOTO
o01iero o0pa3oBaHus OCHOBHOE MECTO 3aHHMAIOT COAEpPKaTelIbHO-METOINYECKUE
auHuK: «Yucaa v BEIYMCIEHUSY, «AlreOpandeckie BhIPRKEHUD», « Y PaBHEHUS U
HepaBeHCTBa», «Dynkuun». Kaxnas U3 3TUX colepKaTellbHO-MEeTOINYECKHX
JIMHUI pa3BUBAETCS HA MPOTSHKEHUH TPEX JIeT U3yUeHUs Kypca, B3aUMOICHCTBYS €
IpyTMMH €ro JHHHUSIMH. B Xome wu3ydeHus ydeOHOro Kypca OOydaromuMcs
OPUXOAUTCS JOTMYECKU PacCyXJ1aTh, UCIOJIb30BAaTh TEOPETHKO-MHOKECTBEHHBIN
a3blK. B cBSI3M ¢ 3TMM B mporpammy ydeOHOro Kypca «Anredpa» BKIFOYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, IpEACTaBICHHbIE BO BCEX OCHOBHBIX pa3zienax
MaTeMaTH4eCKOro o0Opa3oBaHMs U CIIOCOOCTBYIOIINE OBJIAJEHUIO 00yYaIOIUMUCS
OCHOB  yHHMBEpCaJIbHOIO MareMmarhueckoro s3bika. ConepxaTenbHOW U
CTPYKTYpPHOW OCOOEHHOCTBIO Yy4eOHOTO Kypca «AnredOpa» SBISETCS €ro
UHTETPUPOBAHHBIN XapakTep.

Copnepxxanune muHUM «Yucia W BBIYMCICHHSD CIYKUT OCHOBOW JUIst
JaNbHERIero U3y4ueHus: MaTeMaTuKH, CIIOCOOCTBYET Pa3BUTHIO Y OOyUarOIIUXCS
JIOTUYECKOT0 MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOJIb30BATHCS aIrOpUTMaMHu, a
TaK)Xe MPUOOPETEHHIO MPAKTHYECKUX HABBIKOB, HEOOXOAMMBIX JIJISl TOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YUCIe Ha ypPOBHE OCHOBHOTO 0OIIEro odopazoBaHus
CBSI3aHO C palMOHAIBHBIMH M HppalMOHATIbHBIMU YHCIaMH, (HOPMUPOBAHUEM
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NpEeNCTaBICHU O JeHCTBUTEIbHOM YHCJE. 3aBepLIEHUE OCBOCHHSI YHUCIOBOU
JVMHUHA OTHECEHO K cpefHeMy o0iieMy o0pa3oBaHMUIO.

Coneprxanue OByX anreOpandecKux JUHAN — «AJreOpandecKue BhIPaKeHUSD)
U «YpaBHEHHS] U HEPaBEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUArOIIMXCS
MaTeMaTU4YecKoro amnmnapara, HeoOXOAMMOIo JUIsl pelleHHs 3ajad MaTeMaTHKH,
CMEXHBIX TMpeIMEeTOB U NPaKTHKO-OPUEHTHUPOBAaHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 00Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYNNUPYETCS BOKPYT
palvoHANbHBIX BBIpaKEHUH. Alredpa JeMOHCTPUPYET 3HaYeHHe MaTeMaTHKU Kak
s3bIKa JUISI TIOCTPOSHHS] MaTeMaTU4YeCKUX MOJesiel, ONMUCaHUs MPOIECCOB U
SABNIEHUI peajgbHOro Mupa. B 3amaum oOydenust anreOpe BXOAST Takke
JanbHeilee pa3BUTHE aNTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIWMOro, B
YaCTHOCTH, JMJII OCBOEHHS Kypca HWH(OPMATUKH, U OBJaJeHUE HaBBIKAMU
JeNyKTUBHBIX paccyxaenuii. [IpeoOpa3zoBanre cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHUIO BOOOpaKeHUs, ClIOCOOHOCTE K MaTeMaTHYeCKOMY TBOPUECTBY.

Conepxanne QyHKIMOHATbHO-TpAPUUIECKON IMHUYU HAIEJICHO Ha MOIyYeHHe
00yJaroUMMICs 3HaHUKW 0 (QYHKIUSX KaK BaKHEHIIel MaTeMaTH4ecKOd Mojaenu
JUISL OTIMCAHUsl ¥ UCCIIEIOBAHMS Pa3HOOOPa3HBIX MPOLECCOB U SIBICHUN B MPUPOE
u obmecTtBe. M3ydyeHne marepuana CrocoOCTBYeT pPa3BUTHIO Y OOYyYarOLIMXCs
YMEHHUsI KCTIOJIb30BaTh Pa3InUHbIE BbIpa3UTEIbHbIC CPEICTBA SI3bIKAa MATEMATUKH —
CIIOBECHBbIC, CHUMBOJIMYECKHE, Tpapuueckre, BHOCUT BKJIad B (OPMUPOBaHUE
NpeICTaBICHNUN O POJIM MAaTEeMAaTUKH B Pa3BUTHUU UBUJIM3ALUHN U KYJIbTYPBI.

CornacHo yueOHOMYy miaHy B 7-9 kjaccax wu3ydaeTcss Y4eOHBIH Kypc
«AnreOpa», KOTOPBIH BKIIOYAeT CIEAYIOLIME OCHOBHBIC pa3felibl COAEepKaHHS:
«Uucna ¥ BBIYUCIEHUS», «AJredpandeckue BBIPAKEHUS», «YpaBHEHHUS W
HEpaBeHCTBa», « DYHKIHUNY.

Ha u3yuenue yuebnoro kypca «Anredpa» orBoautcs 306 gacoB: B 7 Kiacce
— 102 ygaca (3 yvaca B Hemento), B 8 kimacce — 102 ygaca (3 yaca B Hezemno), B 9
kiacce — 102 yaca (3 yaca B HeJel0).

Hcnonp30BaHre BOCHUTATENBHBIX BO3MOXXHOCTEH OpraHM3alMy YpOKa Ha
YpOBHE OCHOBHOTO OOIIero 00pazoBaHus Mpeanoaraer:

1. Ilonnepxanne wWHTEpeca K YYEHUIO, K IpOLECCYy IO3HAHMS,
aKTUBU3AllUY TO3HABATENbHOMN JAEITeTbHOCTU 00yYatoIUuXCsl.

2. Bocnuranue co3HaTeNbHON NUCHUIUIMHBI (YMEHUE YUUTENsl MOKa3aTh
BAXHOCTh Y4Y€OHO- IMO3HABATEIbHOW JE€ATEbHOCTH, Y4YE€OHOW M TpyIOBOMH
JACITUTIIIAHBI ).

3. @opMHpOBaHWE YMEHUN M HABBIKOB OPTaHU3ALMM YYaLIUMHUCS CBOECH
NesATeIbHOCTH  (OpraHM3alus  CaMOCTOATENbHOM  paboThl  ydamuxcs,
COOIO/IeHNe TeXHUKU O€30MacHOCTH W TMTHEHMYECKUX MPaBHII, CBS3aHHBIX C
OCaHKOW M OpraHu3anueil pabodero Mecra).

4. Bocriutanue KyJIbTypbl OOIIEHHs (OpraHHW3aIus OOIIeHHs] Ha ypOKe,
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bopMHUpPOBaHUS yUUTEJIEeM YMEHUH CITyIIaTh, BEICKA3bIBATh M ApTYMEHTHPOBATh
CBO¢ MHEHHE).

5. @opMHUpOBaHWE W PA3BUTHE OIEHOYHBIX YMEHUU (KOMMEHTHpPOBaHWE
OIICHOK y4YWTeJieM, OOCYXJeHHE OIIEHOK C YYallUMHUCS, KOJIJIEKTUBHOE
OllCHWBaHUE, B3aNMOIIPOBEPKA M OIICHUBAHUE APYT JIpyra yHIaIuMucs ).

6. Bocnutanue ryMaHHOCTH (XapakTep OTHOIIECHUHN «yUUTETh — YUCHUKY,
peryJIupoBaHNUe YIUTEIIEMOTHOIICHUH MEXIY yIalTuMUCS ).

Hcnosp30Banre BOCIHTATENLHBIX BO3MOXKHOCTEH CONIEPIKaHMS TeMbI Yepes
oJ00P COOTBETCTBYIOIIMX 3a/1a4 IS pelieHus. BKitoueHne B ypOK MTPOBBIX
IpOIEeAyp JJIS TOJIePKaHUSI MOTHBAIIMKA O0YYAIOIUXCS K ITOJTYYCHHIO 3HAHHH.
[IpiMeHeHHe Ha YpPOKE HHTEPAKTUBHBIX (OpM pabOThl C OOYYarOITHMHUCS:
UHTEIJICKTYaJIbHBIX UTpP, CTUMYJHUPYIONIMX ITO3HABATEIbHYIO MOTHUBAIUIO
oOyuaromuxcs. IIpuMeHeHne TPyNIOBoi pabOThI MM pabOTHI B Mapax, KOTOpbIe
ydaT oOydYaroImuxcss KOMaHIHOW paboTe W B3aUMOAEHUCTBHIO C JPYTHMH
00yJarOIIMMHUCS.



COAEPXKXAHUE OBYUYEHUSA
7 KUIIACC

Yucaa u BbIYHCICHUSA

JlpoOu OOBIKHOBEHHBIE U NECATUYHBIE, Tepexo]] OT OAHOW (GOpMBbI 3amucu
npobeit k gapyroil. IloHsiThe panuMoOHaNbHOrO 4YHUCJA, 3aluch, CpaBHEHHE,
yHOpSAOUMBAHUE  pPAlMOHANIBHBIX uuced. Apudmernyeckue OeHCTBUS ¢
palMoOHAIBHBIMU YKMClIaMU. Pemenne 3amad U3 pealbHOW NMPaKTHKW HAa 4acTH, HA
JpoOu.

Crenenb ¢ HaTypajJbHBIM TIOKa3aTelieM: OIpeaeleHrne, Mnpeodpa3oBaHue
BBIpQXXEHHI HA OCHOBE OMpeesIeHUs], 3anuch Oonpmx yucen. [IpouenTsl, 3anuchk
IPOLIEHTOB B BUJE poOU U IpoOU B BHUJE NMPOLEHTOB. Tpu OCHOBHBIE 3a/Jaud Ha
IIPOLEHTHI, peLIeHUE 3a1a4 U3 PeAIbHON NIPAKTUKMU.

[lpumeHeHne NPU3HAKOB  JIEIUMOCTH, pPa3jioKeHWE Ha  MHOXHUTEIN
HaTypaJIbHBIX YHCE.

PeanbHble  3aBHCHMMOCTH, B TOM  4ucile mOpsMas W oOpaTHas
IPONIOPLUOHAIBHOCTH.

AnredpanvecKue BbIpaKeHUSA

IlepemenHble, UNCIIOBOE 3HAYEHUE BBIPAXKEHUS ¢ NepeMeHHOU. [[omycTumeble
3Ha4YeHUs nepeMeHHbIX. [IpencraBnenne 3aBMCMMOCTU MEXAY BEIMYMHAMU B BUJIE
¢bopmyinbl. Beruncnenus no popmynam. [IpeodbpazoBanne OyKBEeHHBIX BbIpaKEHUH,
TOXXKJIECTBEHHO paBHble BbIpAKEHMs, IMpaBUIa M[pPeoOpa3oBaHUs CyMM U
NPOU3BENICHUH, TpaBujIa PaCKPbITUS CKOOOK U TPUBEIeHUs TOJOOHBIX ClIaraeMbiX.

CBolicTBa CTENEHH C HATyPAbHBIM MIOKa3aTelleM.

Opnounensl 1 MHOrousieHbl. CteneHb MHOrouieHa. CioxeHre, BbIYUTaHUE,
YMHOXEHHE MHOIOWICHOB. MOpMysbl COKpPAIIEHHOIO YMHOXEHHs: KBaapar
CyMMBbl M KBaapar pasHocTu. Popmysia pa3HOCTH KBaaparos. Pazmoxenue
MHOT'OYJICHOB Ha MHOXUTEIIH.

YpaBHeHUS U HEPaBEHCTBA

VYpaBHeHUEe, KOpPEeHb YpaBHEHHUs, MpaBuja NpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHUH.

JIuneliHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YUCIO KOPHEH JIMHEWHOro
ypaBHEHUS, pelleHue JIMHeWHbIX ypaBHeHUH. CocTaBieHHe ypaBHEHUH IO
YCJIOBHIO 3a71a4yM. Permenne TeKCTOBBIX 3a/1a4 C IOMOIIBIO yPaBHEHHA.

JluneliHoe ypaBHEHHE C IByMs IepeMeHHBIMH U ero rpaduk. Cuctema aByX
JUHEWHBIX yPAaBHEHHWW C AByMs IepeMeHHbIMU. Pelnenue cucrem ypaBHEHUMH
cmocoboM moAcTaHOBKU. llpuMepsl pelneHHs TEKCTOBBIX 3a7ad C MOMOIUIBIO
CUCTEM ypPaBHEHUN.



DOyHKIUHU

Koopaunara Touku Ha npsmoii. YucnoBele mpoMexyTKH. PaccTosiHue Mexny
JBYMS TOYKaMU KOOPJIUHATHOU NPSIMOM.

[IpsmoyronpHas cucrema KoopauHat, ocu Ox u Oy. AbGcuucca M opauHAaTa
TOUYKH Ha KOOpIMHATHOHU miiockocTH. [Ipumepsl rpadukos, 3a1aHHbIX GOPMYITaMH.
Urenue rpadukoB peanbHbIX 3aBucumoctedl. llonstue ¢ynkuuu. ['paduk
¢yukuun. CoiictBa Qpynkuumii. Jluneiinas Gynkuus, e€ rpaduk. ['padux pyHKIHMN
y = [x|. I'padmueckoe perieHne NHHEHHBIX ypaBHEHUH M CHCTEM JIMHEWHBIX
YpPaBHEHHUM.

8 KVIACC

Yucaa U BbIYHCICHUSA

KBagpatubeiii kopeHb u3 uucia. [loHATHe 00 uWppanMOHAIBLHOM YHCIE.
JlecsiTuuHble MPUONMKEHHUS UPPalnOHATBHBIX uncen. CBOHCTBA aprupMETHISCKUX
KBaJIpaTHBIX KOPHEH U UX MpUMEHeHHe K MPeo0pa30BaHNIO YNCIOBBIX BhIPAKSHUN
Y BbIUHCIICHUSM. [[eficTBUTENbHBIE YnCa.

CreneHb ¢ LesbIM MoKa3aTeseM 1 e€ cpoiicTBa. CTaHaapTHas 3alKUCh YHCIIA.

AnredpanvecKue BbIpaKeHUSA

KBagpatHblii  TpéxuiieH, pa3jioKeHHue KBagpaTHOro TpéXuieHa Ha
MHOXXHTEJIH.

Anrebpanueckass npoOb. OCHOBHOE CBOMCTBO anreOpanmdeckoil IpoOwu.
CnoxeHue, BblUYUTAHHWE, YMHOXEHUE, [eJieHue anredpandeckux ApoOei.
PannoHnanbHble BoIpaXeHUsI U UX IpeoOpa3OBaHUeE.

YpaBHeHUS U HEpaBEHCTBA

KBampatHoe ypaBHeHue, ¢(opMmyaa KOpHEH KBaApaTHOTO YypaBHEHHUSI.
Teopema Buera. Pemenne ypaBHeHU#, CBOAAIIUXCS K JIMHEHHBIM U KBaJPaTHBIM.
[Ipocreiimne npoOHO-paMOHAIbHbIE YPaBHEHHUSI.

I'padmyeckas mHTEpHpeTannsi ypaBHEHHH C IBYMs NEPEMEHHBIMU U CHUCTEM
JUHEHHBIX ypaBHEHWH ¢ JByMsa IepeMeHHbIMU. l[Ipumepbl pemeHus cucreM
HEJMHEHHBIX YpaBHEHUH C IByMs TepEMEHHBIMHU.

Pemenne TekcTOBBIX 337124 alredpandeckuM crocoOom.

UucnoBble HEpaBEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OIHON MepeMeHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIMHEilHbIE HEpPaBEHCTBA C OJHOW NEPEMEHHOM.
CucreMbl TMHEHHBIX HEPABEHCTB C OJJHOM MepeMEHHOM.

DyHKIUH



[Torsitne ¢ynkmuu. OOMacTh OMpeNeNeHUus W MHOXKECTBO 3HauYeHHH
¢ysknun. CnocoOsl 3agannst GyHKINN.

I'paduk ynkumn. Yrenue cpoiictB (pynHkunu no e€ rpaduxy. [Ipumepsr
rpa¢ukoB (QGyHKIUHN, OTPAKAIOLINX peallbHbIe MTPOLECCHI.

@OyHKINMK, ONMUCHIBAIOIIME TPAMYI0O M OOpaTHYIO MpPOHNOPIUOHATBHBIC
3aBHCHMOCTH, uX rpaduxu. OyHkuun y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pelleHre YpaBHEHUI U CUCTEM yPaBHEHUU.

9 KIIACC

Yucaa U BbIYHCICHUSA

PanmonaneHple 4ncna, uppanroHAIbHbIE YKCla, KOHEYHbIe U OECKOHEUHbIe
JecsiTUYHbIe ApoOor. MHOXeCTBO AeHCTBUTENbHBIX YUCe, AeHCTBUTEIbHbIE YK CIIA
Kak OecKOHEUHbIe JAeciITU4YHble apoOu. B3auMHO OIHO3HAYHOE COOTBETCTBHE
MEXIy MHOXKECTBOM JIEHCTBUTEIBHBIX YU CEIl U KOOPAUHATHON NIPSIMOM.

CpaBHeHHMe JI@HCTBUTENbHBIX 4YHCell, apudMeTnyecKkue MAEWCTBHUS C
e CTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl 00BEKTOB OKpY’KaloOLIEro Mupa, IATEIbHOCTh MPOIECCOB B
OKpY KaroleM MUupe.

[Tpubnrx&€HHOE 3HaYEHUE BEIMYMHBI, TOYHOCTh MpuOIKeHus. OKpyriieHue
yucen. [ [pukunka u onieHka pe3yIbTaTOB BEIYMCIICHUH.

YpaBHeHUS U HEpaBEHCTBA

JIuneiinoe ypaBHeHHe. Perienne ypaBHeHNI, CBOASIIMXCS K JIUHEHHBIM.

KBanpatHoe ypaBHeHue. Pemenne ypaBHEHHN, CBOAAIIMXCSA K KBAJIPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pelieHuss ypaBHEHUN TpeTbel U 4eTBEPTOU
CTEIIeHEN Pa3IoKeHUEeM Ha MHOXUTENN.

Pemenne npoOHO-pallMOHANBHBIX YpaBHEHMH. PenieHue TEeKCTOBBIX 3aaad
anreOpanyeckuM MeTOOM.

VYpaBHeHUEe ¢ ABYMs MEpPeMEHHBIMU M ero rpaduk. Pemenue cucrem OByX
JMHEWHBIX YPABHEHUN C IBYyMS ITIEpeMEHHBIMU. Pelnenne cucrteM IByX ypaBHEHHU,
OHO M3 KOTOpPBbIX JMHEiHOe, a 1pyroe — BTOpod cremeHu. [ padpuyeckas
MHTEpIpETalrsl CUCTEMBI YPAaBHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TekcTOBBIX 337124 alredpandeckuM crocoOoMm.

UucnoBble HEpABEHCTBA U UX CBOMCTBA.

Pemlenne nuHENHBIX HEPAaBEHCTB C OAHOW mepemMeHHOM. PemeHne cucrem
JUHEWHBIX HEPABEHCTB C ONHOW nepeMeHHOW. KBangpaTHele HepaBeHCTBA.
I'padmyeckass wHTEepHpeTalnuss HEPAaBEHCTB M CHCTEM HEPaBEHCTB C JBYyMs
IIEPEMEHHBIMH.

DOyHKIUHU



KBagpatnuHas (yHKumsi, eé rpaduk u csoictBa. lMapabona, KoopauHaTbl
BepLUMHbI Napabosibl, 0OCb CUMMETPUN Napabosbl.

pankn PYHKUMIA: Y =KX, Y =KX + b,y = KIX, Yy =X3,y =X y = [X , n ux
CBOWCTBA.

Ywncnosble Noc/iefoBaTe/IbHOCTM U NPOrpeccumn

[MoHATUE 4YMC/IOBO NOC/NeAoBaTeIbHOCTU. 3afjaHue Nocnef0BaTe/lbHOCTU
PEKYPPEHTHOM opMyioin n hopmynon MFTy/eHa.

ApuhmeTnyeckasd M reomeTpuyeckas nporpeccun. dopmysbl uneHa
apuMeTMYECKON N TeOMETPUYECKOIN NPOrpeccuid, CyMmMbl NePBbLIX M YIEHOB.

N306padkeHne u4/eHOB apu(METUYECKON W reoOMETPUYECKOWM nporpeccuii
TOYKaMW Ha KOOPAMHATHOW MNOCKOCTW. JIMHEMHBIA U 3KCMOHEHUMa/IbHBIA POCT.
CNoXXHble NPOLEHTHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpamMMbl yueOHOro Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTpuoTHYecKoe BOCTIHTAHHE:

[IpOSIBJICHUEM HHTEpeca K IMPOLUIOMY U HACTOAIIEMY POCCUMCKOU
MaTeMaTUKH, LEeHHOCTHbIM OTHOLIEHWEM K  JOCTMIXKEHHSIM  POCCHUCKHX
MAaTeMaTUKOB U POCCHUMCKOM MaTeMaTU4YECKON IIKOJbI, K HCIOJb30BAHUIO 3TUX
JOCTUKEHHI B IPYTUX HayKaX U MPUKIATHBIX cepax;

2) rpakAaHCKOe H JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBHITIOJTHEHHIO O0S3aHHOCTEW Ipa)KIaHWHA U pealn3aliy ero
npaB, MpeICTaBJIeHHEM O MaTeMaTH4YeCKHMX OCHOBax (YHKIMOHUPOBAHUS
pa3IMYHBIX CTPYKTYp, SBIEHUH, MpOLEeAyp IpakaaHcKoro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CY X ACHUIO 3TUYECKUX MPOoOsIeM, CBI3aHHBIX
C NPaKTUYECKHM NIPUMEHEHHEM JOCTHKEHHH HayKH, OCO3HAaHMEM BaXHOCTHU
MOPaJIbHO-3TUYECKUX IPUHLUIIOB B 1ESTEJILHOCTH yUEHOT0;

3) TpyAOBO€ BOCIIMTAHHE:

YCTaHOBKOM Ha AaKTMBHOE Yy4YacTM€ B PELICHWM NPaKTHYECKUX 3a1a4y
MaTeMaTU4eCKOM HaIlPaBJIEHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTE€MaTHYE€CKOTO
o0pa3oBaHMsI Ha TMPOTSHKEHWM BCEH JKM3HM JUIsSl yCHEIHOW mpodeccrnoHalbHOM
JeATeIbHOCTH W Pa3BUTHEM HEOOXOIUMMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM H
NOCTPOEHUEM WHIMBHIyalbHONW TPAEKTOPUHU 00pa30BaHUS U )KM3HEHHBIX IJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB M O0IECTBEHHBIX TOTPEOHOCTEI;

4) acTeTHYECKOE BOCTIMTAHUE:

CIOCOOHOCTBIO K OSMOLMOHAIBHOMY M  3CTETHUYECKOMY BOCIPHUSTHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, pelIeHWi, pacCykAeHWH, YMEHHIO BHUAETH
MaTeMaTH4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOr0 NMO3HAHMS:

OpUEHTAallMell B JESATEIbHOCTH HA COBPEMEHHYIO CHCTEMY Hay4HBIX
NpeCTaBICHN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YeNOBEeKa, MPUPObI U
o0liecTBa, MOHUMAHMEM MaTeMaTHYeCcKOl HayKd Kak cdepbl UeJOBEeYeCcKOi
NEATEeIIbHOCTH, JTaloB €€ Pa3sBUTUS M 3HAYMMOCTH JUISI PA3BUTHUS LMBWIM3ALNM,
OBJIQJICHUEM SI3BIKOM MAT€MAaTHUKH M MAaTeMaTU4YECKOW KyJIbTypOW KakK CpeACTBOM
NO3HAHUS MHPA, OBJAJEHWEM NPOCTEUIIMMHU HAaBBIKAMH MCCIEN0BATEIbCKON
NeATEIbHOCTH;



6) ¢uznveckoe BocnuTaHHe, (GOpPMHPOBAHHE KYJbTYPbl 310POBbSl H
3MOLMOHAJBHOIO 0/1aronoJyYus:

TOTOBHOCTBIO NPHUMEHSTh MaTeMaTHYeCKUue 3HaHUS B HHTEpecax CBOEro
3M0OPOBBS, BEIEHUS  3JA0pPOBOro  oOpa3a KU3HU  (3I0pOBOE  NHUTAHHE,
cOaaHCHUpPOBAaHHBIA pPEXUM 3aHSATHH U OTABIXa, peryisipHas QuznyecKas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(ieKcHuu, MpPU3HAHHEM CBOETO
npaBa Ha OIMMOKY U TAKOTO )K€ MpaBa IPYroro 4ejloBeKa;

7) 3ko/I0rHYecKOoe BOCIIMTAHUE:

OpUEeHTalueld Ha NpUMEeHEeHHe MaTeMaTHUYeCKUX 3HAaHUU JJI pelleHus 3a1ad
B 00JIaCTU COXPAHHOCTH OKpY>Karolled cpeapl, NIAHUPOBAHHUS IOCTYIKOB M
OLIEHKM WX BO3MOJXHBIX IOCJEACTBUI il OKpY’)Karollel cpeibl, OCO3HaHHUEM
rno0aJbHOro XapakTepa 3KOJOTHUYeCKUX MPoOieM U IMyTel UX pelieHus;

8) aganTanusi K M3MEHSIOWHUMCS YCJIOBHSM COLHMAJIbHOH H NMPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSIX HEONPENeTIEHHOCTH, MOBBILICHHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTHUUECKYIO JNesTeIbHOCTh, B TOM YHCIIe
YMEHUE YUUThCS y APYTHX JIOAei, mpuodperarb B COBMECTHON AESTENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHLUU U3 OMbITA IPYTUX;

HEOOXOAMMOCTBIO B (OPMHUPOBAHUM HOBBIX 3HAHWW, B TOM YHUCIE
(bopMynupoBaTh UJIeH, TOHITHUS, TUTIOTE3bl 00 00BbEKTaX U SIBICHUSAX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JCPUIMUTHI COOCTBEHHBIX 3HAHUK W
KOMITETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyalHlO, BOCHPHUHHUMATH
CTPECCOBYIO CHUTYyalMI0 KaK BbI30B, TpeOyIOIIUHA KOHTpMEp, KOPPEKTUPOBATh
OpUHAMaeMble pelleHus] U AeWCTBUS, (OPMYyIUpPOBATh M OICHUBATh PHUCKU U
nocNeACTBUS, GOPMHUPOBATH OMBIT.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTe/ibHBIE YHHBepcaJIbHbIe yUeOHbIe JeHCTBHS

ba3oBble JJornueckue aeiicTBuA:

e BBISBIATHh U XapaKTepU30BaTh CYUIECTBEHHbIC MPU3HAKK MaTEMaTUUYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHWH MEXIy TOHSTHIMH, (OPMYIUPOBATH
OnpeNesieHUus]  MOHSTUH, YCTaHABIUBAaTh CYILIECTBEHHBIH  MpPHU3HAK
Kiaccu(puKanuy, OCHOBAaHUS ISl OOOOINEHUS W CpaBHEHHS, KPUTEPUU
MPOBOJAMMOrO aHaJn3a;

e BOCIpUHUMATH, (OpMyIHpoBaTH W MNpPeoOpPa3OBBIBATH  CYXKICHUS:
yTBEpAWUTENbHbIE W OTpUIATeNbHbIC, €JMHWUYHBbIC, YacTHbIE W oOIIue,
YCJIOBHBIE;
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BBIBJISIT ~ MAaT€MaTW4YeCKHWE  3aKOHOMEpPHOCTH,  B3aWMMOCBS3M U
OpoTHUBOpeursl B (akTax, AAHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npeanaratb  KpUTEpUHM  JUISL  BBIABICHUS ~ 3aKOHOMEPHOCTEHM U
IIPOTUBOPEUMNIA;

JieJlaTh BBIBOABI C MCIOJIb30BAHMEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
VHIYKTUBHBIX YMO3aKIIOUYECHUN, YMO3AKIFOUYEHUH 110 aHAJIOT 1Y,
pa3dupath 0KazaTeIbCTBa MaTeMaTHUYeCKUX YTBEPXKIEHUH (IpsiMble U OT
OPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIbHO HECIOXXHbIE J10Ka3aTesbCTBa
MaTeMaTH4ecKux (DaKkToB, BBICTpaWBaTh AapryMEHTAUIO, TMPUBOAUTH
IpUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh crnocod penieHUs: yd4eOHOM 3amauM (CpaBHHBAThb HECKOJIBKO
BApHAHTOB pelIeHHs, BBIOMpaTh Hauboyee MOAXOASIIUNA C YU4ETOM
CaMOCTOATEIbHO BbIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBaTe/IbCKHeE IeHCTBHA:

WCIOJIb30BaTh BOMPOCKHI KaK UCCJIEN0BATEILCKUM MHCTPYMEHT TO3HAHMUS,
(GbopMynupoBaTh BOIMPOCHI, (QUKCUPYIOIIUE MPOTUBOpEUHe, Mpodiemy,
CaMOCTOSATENILHO YCTaHaBIIMBaTh WMCKOMOE W JaHHOe, (OpMUPOBAThH
THIOTEe3y, apryMEHTHPOBATh CBOIO TIO3UIHIO0, MHCHHE,

OPOBOAUTH MO CaMOCTOSITENIbHO COCTaBIEHHOMY IIJIaHy HEeCJIOXHBIN
OKCHEPUMEHT,  HeOOoJbIloe  HCCIeAOBaHWE MO  YCTaHOBJICHUIO
OCOOEHHOCTEM MaTeMaTUYeCKOro O0O0BEeKTa, 3aBHCUMOCTEM OOBEKTOB
MeX Ty coOO0M;

CaMOCTOSATENILHO POPMYyIHPOBaTh 000OIIEHHS W BBIBOJBI IO pe3yjIbTaTamM
NPOBEAEHHOTO HAONIOEHUs, UCCIEOBAHUS, OLEHUBATh JOCTOBEPHOCTH
MOJIyYeHHBIX Pe3yJIbTaTOB, BEIBOJOB U 000OIICHMIA;

MPOTHO3WPOBATh BO3MOXXHOE pa3BUTHE Tpollecca, a TakKKe BBIIBUTATH
MPENTOI0KEHHUS O €T0 PA3BUTHUU B HOBBIX YCJIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBJISITh HEJOCTATOUYHOCTh W H3OBITOYHOCTh HH(OpPMAINH, TaHHBIX,
HEOOXOUMBIX JJISl peLIeHHs 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATh, CHUCTEMATHU3UPOBATh W HWHTEPIPETUPOBATH
UHGOPMAIUIO Pa3IMYHBIX BUAOB U (OPM IpE/ICTABICHNUS;

BbIOUMpaTh (GopMy TpeAcCTaBieHUs HWHDOPMALMKA W WIUTIOCTPUPOBATH
peliaeMble 3aqaud CXeMaMu, JIuarpamMMamMu, WHOW rpadukod U uX
KOMOHWHAaIIMSAMU,

OLIEHWBATh HAAEKHOCTb WH(MOPMALUU TO KPUTEPUSIM, MPENJIOKEHHBIM
yuuTeIeM Ui cPOpMyIUPOBAHHBIM CaMOCTOSTENBHO.

KoMmyHukaTHBHBIE YHHBepcaJbHble YueOHble JeHCTBHSA:
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BOCIIPUHAMATh W  (OPMYyJIHpOBaTh CYXKICHHS B COOTBETCTBUU C
YCIIOBHSIMU U LEJISIMH OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHsSI B YCTHBIX U NMHUCHhMEHHBIX TEKCTaX, JAaBaTh IOSCHEHHS IO
X0y pelIeHus 3a7a9i, KOMMEHTHPOBATH TTOJTy4YeHHBIN Pe3ybTaT;

B X0JIe 00CYKJIeHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYXIaeMOii TeMBlI,
npoOJIeMbl, pelraeMoii 3a1a4n, BEICKA3bIBaTh UJCH, HalleIeHHbIE Ha TIOUCK
peIlIeHHsI, COMOCTABJSITh CBOU CYXKIEHHS C CYXICHUSMH JpPYTUX
YYaCTHHKOB JHajiora, OOHApYyKHBAaTh pa3jinyhe W CXOJICTBO IMO3UIUH, B
KOPPEeKTHO# popme (hopMyITHUpOBaTh Pa3HOTIIACHS, CBOM BO3PKEHHS;
NpeACTaBIATh  pe3yJdbTaThl  pelIeHHWs  3ajadd,  OKCIepUMEHTa,
UCCIIeIOBaHMs,  MPOEKTa,  CaMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYILICHHS C YYETOM 3a/1a4 MTPEe3eHTAUN U 0COOCHHOCTEH ay ANTOpHH;
NOHUMAaTh W HWCHOJb30BaTh  NpEeUMyIIecTBa  KOMaHIHOH |
VHIUBUIYalTbHOM pabOThl TpU pelIeHuH Y4YeOHBIX MaTeMaTHYeCKHX
3amad;

NPUHUMATh [[eJIb COBMECTHOU AESTeIbHOCTH, TNIAHUPOBATh OPraHU3alUI0
COBMECTHOM paboThl, pacmpeiensTh BHIbI paboOT, IOrOBapUBAThHCA,
00CyXaTh TPOIECC W Pe3ybTar paboThl, 0000IaTh MHEHHUS HECKOJIBKUX
JIIoJieH;

y4acTBOBaTh B TPYNIOBBIX Qopmax paboTel (0OCyXIeHHs, OOMeH
MHEHHSIMH, MO3TOBBIE INTYPMBI W JpyTHe), BBHINOJHSATH CBOIO YacTh
paboThI ¥ KOOPAMHUPOBATH CBOU JCWCTBUS C IPYTMMH WICHAMH KOMaH]IbI,
OLICHMBATh KA4eCTBO CBOETO BKJAJa B OOIIUII MPOAYKT MO KPUTEPHUSIM,
COpPMYITHPOBaHHBIM YUYACTHUKAMHU B3aUMOJICHCTBHSI.

PerynsiTuBHbIe YHHBepcaJibHbIe YUeOHbIE NelHCTBHSA
Camoopranuzanus:

CaMOCTOSATEJIbHO COCTAaBJISATh IUIAH, AJITOPUTM pPELIEeHUs 3a1adyd (WU ero
4acTh), BHIOMpATh CHOCOO peLIeHHs ¢ y4éTOM HMMEIOIIMXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTh M KOPPEKTUPOBATH
BapHaHTHI pelIeHNH ¢ y4ETOM HOBOW MH(pOpMAaIUK.

CaMOKOHTPOJ/Ib, SMOLMOHAJILHBIN HHTEIEKT:

BJIaJIeTh CHoco0aMM CaMONpPOBEPKHU, CAMOKOHTpOJISI Ipoliecca U
pe3yJibTaTa peleHus MaTEMAaTUYECKOU 3a/1a4H;

NpeIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IpPHU pELICHUU
3a7a4i, BHOCHUTb KOPPEKTHBBI B JI€SITEIbHOCTH HA OCHOBE HOBBIX
00CTOSITETIHCTB, HAMICHHBIX OITUOOK, BBISIBICHHBIX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa AEATEIbHOCTU MOCTABICHHOW LN
U YCIIOBUSIM, OOBSICHSITh MPUUUHBI JOCTHXKEHUSI UM HEIOCTUKECHHUS 1IeJIH,
HaXOJIUTh OIMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.
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« NPEAMETHBIE PE3YJIbTATHBI

K xoHmy oOydeHumss B 7 kJjacce OOydYarolmuiCs TMOJIYYUT CIEAYIOIINE
npeaMeTHbIE Pe3yJIbTaThl:

Yucjia v BBIYUCTIEHUA

BrimonHsATh, couyeTass yCTHbIE W THUCHMEHHBIE TPHUEMBI, apuPMETHUECKUE
NeHCTBUS C pallMOHAIbHBIMU YU CIAMU.

HaxonuTh 3HaueHHs] YUCIOBBIX BBIpARXKEHUH, MPUMEHSTH pPa3HOOOpa3HbIE
CIOCOOBI M TPUEMBI BBIUYUCIICHUS 3HAYCHHUH MPOOHBIX BBIPAKEHUM, COMEpIKAIINX
OOBIKHOBEHHBIE U IECITUYHBIE TPOOH.

[TepexomuTh OT omHON (HOPMBI 3amUCH YHCeNl K Apyroi (mpeoOpa3oBHIBATH
JECATUYHYIO NIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JAECATHYHYIO IPOOB).

CpaBHUBATH U YIIOPSAOUYUBATH pallMOHANIbHBIC YUCIIA.

OxpyrasiTe yucia.

BhInonHATh NPUKUAKY U OLIEHKY pe3yJibTaTa BEIYMCICHUH, OLIEHKY 3HAaUeHU I
YHUCJIOBBIX BBIpaKEHUH. BBIMOMHATH JEHCTBUS CO CTENMEHSIMHU C HATYpPaJIbHBIMU
NoKa3aTessMHU.

[IpumensiTb  MpU3HAKK  JEJIMMOCTH,  pa3lioKeHHWEe Ha  MHOXKUTEIU
HaTypaJbHBIX YUCEIL.

Pemiath mpakTUKO-OpUEHTHPOBAHHBIE 3aJlayd, CBSI3aHHbIE C OTHOILIEHHEM
BEJIMYMH, MPONOPLUOHAIBHOCTBIO BEJIUYMH, MPOLEHTAMHU, WHTEePHPETUPOBATH
pe3yJbTaThl pellieHus 3a7ady ¢ y4éTOM OrpaHUuYeHUM, CBSI3aHHBIX CO CBOWCTBaMU
paccMaTpruBaeMbIX OOBEKTOB.

AnredpanvyecKue BbIpaKeHHUSA

Hcnonb3oBath anreOpanyeckyrd TEPMUHOJOTHIO U CHMBOJIUKY, TPUMEHSTh
e€ B mpollecce OCBOSHHUS yueOHOro MaTepuania.

Haxonuth 3HaueHuss OyKBEHHBIX BBIpRKEHUN TPH 3aJaHHBIX 3HAYCHUSIX
NepeMeHHbIX.

BrinmonuaTs  mpeoOpa3oBaHUs  LEIOr0  BBIPAXEHHUS] B MHOTOYJIEH
NpUBEIeHHEM MOAOOHBIX CllaraéMbIX, PACKPhITUEM CKOOOK.

BbinonHaTh yMHOXEHHWE OJHOYJIEHA Ha MHOTOWIeH W MHOrouleHa Ha
MHOTOWICH, TPUMEHSTH (DOPMYJIBI KBaJpaTa CyYMMBI U KBaJipaTa pa3HOCTH.

OcyliecTBAATh Pa3loKeHUE MHOTOWICHOB Ha MHOXHUTENIH C IMOMOUIBIO
BBHIHECEHUSI 3a CKOOKM OOIero MHOXHWTENS, TPYNIUPOBKH  ClIaraeMbIX,
npuMeHeHUsT (GOPMYJT COKPAIEHHOTO YMHOKEHHSI.

[TpumeHnsaThs mpeoOpa3zoBaHUs MHOTOUYJICHOB JJISI PEIICHUS Pa3InyYHbIX 3a/1ad
U3 MaTEeMaTUKHU, CMEKHbBIX IIPEAMETOB, U3 peallbHON MPaAKTHUKH.
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Hcnonp30oBaThk CcBOWCTBA CTENEHEHW C HATypaJbHBIMH IOKA3aTeNsIMM IS
nmpeoOpa3oBaHUs BhIPAKCHUH.

YpaBHeHUs U HEpaBEeHCTBA

Pewate nvHeHbIE ypaBHEHHsI C OJHOM INEPEMEHHOW, NMPUMEHSs NpaBuia
nepexosia OT UCXOAHOTO YPaBHEHUs K paBHOCHIBHOMY eMy. [IpoBepsTs, sBisercs
JI YUCJI0 KOPHEM YpPaBHEHUS.

[TpumensTh Tpaduyeckie METOIbI IPU PEIIeHUN JTUHEHHBIX YpaBHEHUH U UX
CHUCTEM.

[TogOupare npuMepbl Map YKCEN, SBISIOLIMXCS pelleHueM JMHEHHOro
YPaBHEHHUS C IBYMS IEPEMEHHBIMM.

CTpouTh B KOOPAWHATHOW TIJIOCKOCTU TpaduK JIMHEHHOTO ypaBHEHUS C
JIBYMsI T€PEeMEHHBIMH, MOJIb3YSCh TpaduKOM, MPUBOAUTH MPUMEPHI pELICHHUS
YpaBHEHHS.

Pewmats cuctemsl AByX NTMHEHHBIX YPAaBHEHHUU C IBYMs IEPEMEHHBIMH, B TOM
yrcle rpadpuyecKy.

CocTaBnsTe M pellaTh JMHEHHOE YpaBHEHHWE WM CHUCTEMY JIMHEHHBIX
YPaBHEHHMI 1O YCIOBHMIO 3aJa4yd, WHTEPIPETHPOBATb B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 IOJy4eHHBIN pe3ybTar.

DOyHKIUHU

N300paxaTh Ha KOOPIWHATHOW MPSIMON TOUKH, COOTBETCTBYIOIINE 331aHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBaJIbl, 3alIMCHIBATh YMCIIOBbIE IIPOMEKYTKH Ha
anreOpanyecKkoM si3bIKe.

OtmedaTh B KOOPAMHATHOW MJIOCKOCTH TOYKHM MO 3aJlaHHBIM KOOpIMHATaM,
CTpOUTH rpaduky TuHEHHBIX QyHKIHH. CTpouTh rpaduk GyHKIUH y = [X|.

OnuceiBaTh C TOMOIIbIO (QYHKIHMH HW3BECTHbIE 3aBHUCHUMOCTH MEXIY
BEJINYMHAMM: CKOPOCTb, BpEMs, PACCTOSIHUE, LEeHA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOAUTENLHOCTD, BpeMsi, 00bEM pabOTHI.

HaxonuTs 3HaueHne GyHKIUH 110 3HAYSHHIO e€ apryMeHTa.

[Tornmath rpaduueckuii crocod MpeCTaBleHUs W aHAIW3a HHPOpPMAIUH,
U3BJIEKaTh U MHTEPIPETUPOBATH HHPOPMAIINIO U3 TPAPUKOB PEAbHBIX NMPOILIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOydenuss B 8 kJjacce oOydwaromuiics TMOJIYYUT CIEAYIOIINE
IpeAMETHBIE PE3YJIbTaThI:

Yucaa u BbIYHCICHUSA

Hcnonp30BaTh HadalbHBIE INPEICTABICHUS O MHOXECTBE NEUCTBUTEIBHBIX
YKcel AJsl CpaBHEHUs, OKPYTJICHHS U BbIUMCICHUN, N300pakaTh AeliCTBUTEIbHbIC
yyciia TOYKaMU Ha KOOPAUHATHON NPsAMOiA.

[IpumensTs mnoHATHE apu(METHYECKOro KBaJIpaTHOTO KOpHS, HaXOIUTh
KBaJIpaTHble KOPHH, UCIOJb3YS NPH HEOOXOJUMOCTH KaJbKYJSTOP, BBINOJHATH
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npeoOpa3oBaHusl BBIPAKEHUH, CONEPXKALIMX KBaJpaTHbIe KOPHU, HCHOIb3YS
CBOWCTBA KOPHEN.

Hcnonp3oBarh 3amucu OOJBIINX W MaJbIX YUCEN C TMOMOIIBIO JECATUUHBIX
npoOeii u creneneit yucna 10.

AnredpanvecKue BbIpaKeHUS

[IpuMeHsTh TOHSTHE CTENEeHW C IeNbIM  TIOKa3aTelleM, BBIMOJIHSITh
npeoOpa3oBaHus BEIPAXEHHH, COEPIKALINX CTENEHH C [EJIbIM OKa3aTeNeM.

BoInonHATE TOXIECTBEHHBbIE MPeoOpa3oOBaHUs PAlMOHATBHBIX BbIPAXKEHHH
Ha OCHOBE MpaBuJI JICHCTBUI HaJl MHOTOUJICHAMH U alreOpandecKuMu IpoOsSMu.

PacknanpiBaTh KBaApaTHbIN TPEXUIIEH HA MHOXKHUTEIH.

[TpumensTh mpeoOpazoBaHUs BHIPAKEHUH IJIs PEIICHUs pa3TuYHbIX 3a7a4 U3
MaTeMaTHKH, CM@XHBIX MPEMETOB, U3 PeallbHOW MPaKTHKU.

YpaBHeHUS U HEPpaBEHCTBA

Pemarp nuHeiiHble, KBaJpaTHbIe YpaBHEHUS W palMOHAIbHbIE YpaBHEHHS,
CBOJISLIMECS K HUM, CUCTEMBI ABYX YpaBHEHH C IByMs epeMEHHBIMHU.

[IpoBomuTh mpocTelnne UCCleN0BaHusl YPABHEHUN U CHCTEM yPaBHEHHM, B
TOM YHCIIe C TPUMEHEeHUEM rpapuiecKnX MpecTaBleHui (yCTaHaBINBATh, UMEET
JU ypaBHEHUE WJIM CHCTeMa ypaBHEHUH peLIeHUs, €Clli HUMEET, TO CKOJbKO, U
npouee).

[TepexomuTh OT ciioBecHOU (HOPMYJIUPOBKH 3adaud K e€ airedpamdecKon
MOJIEIM C TIOMOIIBIO COCTaBJIEHUSI YpaBHEHUS WU CHUCTEMbl YpaBHEHUH,
UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3aJ[a4d MMOJTYUYEHHBIH pe3ysbTar.

[IpuMeHsTh CBOMCTBA YHCIOBBIX HEPABEHCTB [JIsl CpaBHEHHS, OLICHKH,
peliaTh JIMHEWHbIE HEPAaBEHCTBA C OJHOW IEPEMEHHOW M HUX CUCTEMBI, JaBaTh
rpadpuYecKy0 HJUIIOCTPALMI0O MHOXXECTBA pEIIeHWH HepaBeHCTBa, CUCTEMbI
HEPaBEHCTB.

DOyHKIUHU

[Tornmath U WCMONB30BaTh (PYHKIHMOHANbHBIE TMOHSATUS U S3bIK (TEPMHUHBI,
CUMBOJIMYECKHE O0O03HAYCHWs), OMpeesaTh 3HaueHWe (QYHKIWH MO 3HAYCHHIO
apryMeHTa, OlpeNiesisiTh CBoWcTBa (hyHKIUU 1O e€ rpaduKy.

CtpouTth rpaduky MeMeHTapHbIX GpyHKINN BUaA:

y =kix, y =x2,y =x3,y = [x|, y = VX, oIuchBaTh CBONCTBA UHCIOBON
byHKIIAY 110 €€ rpaduKy.

K xoHmy oOydenuss B 9 kJjacce O0OydYaromuics TMOJIYYUT CIEAYIONINE
peIMEeTHbIE Pe3yJIbTAThI:

Yucaa u BbIYHCICHUSA

CpaBHUBaTh 1 yHOPSAOYNBAThH pallMOHATBHBIE U UPPAlMOHATIbHBIC YHCTIA.
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BoimonusaTe apudmernueckue JEHCTBUS C palMOHAIBHBIMH YHCIAMH,
coyeras YCTHblE M I[UCbMEHHbIE NPUEMBI, BBINNOJHATL BBIUUCICHUS C
UppalOHAIbHBIMUA YU CIIAMU.

HaxonuTe 3HayeHus cTeneHed C LeENbIMH IOKa3aTelsIMA W KOPHEH,
BBIYUCIISITH 3HAYEHHUS] YUCIIOBBIX BBIPAKEHUN.

OxpyrasiTe JIeHCTBUTENbHBIE YHCIA, BBINOJIHATh NPUKHUIKY pe3yJbTaTa
BBIYUCIICHUH, OLIEHKY YUCJIOBBIX BBIPAKCHUN.

YpaBHeHUS U HEPpaBEHCTBA

Pemate nuHeiHble W KBajgpaTHbIE YpPaBHEHUs, ypPaBHEHHMS, CBOISALIMECS K
HUM, IIpOCTeHIIIe TPOOHO-pallOHANbHbIE YpaBHEHHUSL.

Pemate cucrembl nByX JIMHEHHBIX YpaBHEHUW C ABYyMs NEPEMEHHBIMH M
CUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPaBHEHUE HE SABIISACTCS JIUHEUHBIM.

Pemarp TekcTOBBIE 3amauM  anredpamvdeckuM CHOCOOOM C  TOMOIIBIO
COCTaBJICHUsI YPAaBHEHUS UJIA CUCTEMBI IBYX YPAaBHEHHUU C ABYMs IEPEMEHHBIMU.

IIpoBomuTh mpocTelnne UCCIeN0BaHusl YPABHEHUN U CHCTEM yPaBHEHHM, B
TOM YHCIIe C TPUMEHEeHUEM rpapuiecKnX MpecTaBleHuil (yCTaHaBINBaTh, UMEET
JM YpaBHEHHUE WJIM CUCTEMa YPAaBHEHUN pPELICHHUs, €CIIM UMeEEeT, TO CKOJIbKO, U
npouee).

Pewate nuMHeliHblEe HEpaBeHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, W300pakarh
pelleHre HEPABEHCTB Ha YUCJIOBOW MPSIMOM, 3allUCHIBATH PELICHUE C IOMOIIBIO
CUMBOJIOB.

Pemwate  cucTemMbl  JMHEHHBIX  HEPABEHCTB, CUCTEMbl HEPaBEHCTB,
BKJIFOYAIOIIME KBaJpaTHOE HEPAaBEHCTBO, M300paxkaThb pEIIeHHE CHCTEMbI
HEpPAaBEHCTB Ha YUCIIOBOU MPSAMOM, 3alIUChIBATH PELIEHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEpaBeHCTBA PU PELIEHUH PA3IMYHbIX 3a1a4.

DOyHKIUHU

Pacno3naBate (yHKIIMM W3y4YeHHBIX BHIOB. [loka3piBaThb CXeMaTHYeCKH

pacrnosiokeHne Ha KOOPAWHATHOW MIOCKOCTH rpadukoB GpyHKund Buaa: y = kx, y
=hkx+b y=kx,y=ax2 + bx + ¢, y=x3 y=1x y = |x|, B 3aBuCHMOCTH OT
3HaYeHUH K03()(PULIHEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

CtpouTh ¥ M300paXKaTh CXeMAaTUUYECKU TpaUKd KBaJAPATHUHBIX (QYHKUIHM,
OIMCHIBATh CBOMCTBA KBAIPAaTUUHBIX (PYHKIIUH 1O X rpaduKam.

Pacno3naBate kBazpaTuuHyo (GyHKIUIO 10 (opMyie, MIPUBOIUTE TPUMEPHI
KBaJI[paTUYHBIX (QYHKIHMHI U3 peanbHOH XKU3HH, (PU3UKHU, TEOMETPHUH.

YucoBbIe MOC/T€10BATEILHOCTH H MPOrPeccHH

Pacno3znaBate apuMeTHdyeckyl0o U TE€OMETPUUYECKYI0 TMPOTPECCHH MpPH
Pa3HBIX cIIOco0ax 3a/laHusl.
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BoimonHsAT, BBIYMCIEHUS C HUCHONb30BaHWEM (GOpMyl n-ro ujeHa
apu(MeTHYeCcKOl U TeOMETPUUECKOM MPOrpeccrii, CyMMBbI IIEPBBIX N YJICHOB.
N300paxaTh YIeHBl MOCIEeNOBAaTENIbHOCTH TOYKAMH Ha KOOPAMHATHOM

IIJIOCKOCTH.
Pematsn 3aJa4u, CBA3AHHBIC C YHUCJIOBBIMH IIOCICAOBATCIIBHOCTAMHU, B TOM

YHCie 3a/1aud U3 PeasIbHOMN JKM3HU (C UCIIOIh30BaHUEM KaJIbKYJIATOPa, ITU(DPOBBIX
TEeXHOJIOTHUH ).
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TEMATUYECKOE NMJTAHNPOBAHWE

7 KNACC
KonnyectBo yacoB ONEeKTPOHHbIE
Ne i/ HanmeHoBaHMe pasfesnioB N TEM N N (unbposble)
B nporpammbl Bcero p03e6pqub|e p6aKT|/|quK|/|e obpasoBaTe/ibHble
paboTbl paboThbl peCcypCh
1 Yucna v BbluncneHns. PaLoHanbHble o5 1 Bubnmoteka LLOK
yncna https://rn.edsoo.ru/7f415b90
Bubnunoteka LLOK
2 ANreBpanteckme BblpdKeHNs 2 L https://rn.edsoo.ru/7f415b90
bubnmoteka LLOK
3 YPaBHEHI 1 HepaseHCTBa 20 L https://rn.edsoo.ru/7f415b90
Bubnunoteka LLOK
4 KOOpAHATSI 1 Fpagukit. DyHKLM 24 L https://rn.edsoo.ru/7f415b90
bubnmoteka LLOK
> MosToperie 1 0bobuieHme 6 L https://r.edsoo.ru/7f415b90
OBLLEE KOJMMYECTBO YACOB 10 NPOEPAMME 102 5 0
8 K/TACC
KonnyectBo yacoB ONEeKTPOHHbIE
HanmeHoBaHMe pasfesioB N TeM (unbposble)
Ne n/n NpoBepoyHble  [NpakTnyeckune
nporpammbl Bcero obpasoBaresibHble
paboThbl paboThbl
pecypcbl
1 YUuncna v BbluncneHns. KeagpaTHble KOpHU 15 Bubnmoteka LLOK
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https://rn.edsoo.ru/7f415b90
https://rn.edsoo.ru/7f415b90
https://rn.edsoo.ru/7f415b90
https://rn.edsoo.ru/7f415b90
https://rn.edsoo.ru/7f415b90

YUucna v BbluncneHma. CteneHb ¢ LenbiM

2 7
nokasatenem

3 Anrebpanyeckne BbipaXXeHus. 5
KBagpaTHbIii TpéxusneH
Anrebpanyeckne BblpaXkeHus.

4 15
Anrebpanyeckas apobb

5 YpaBHeHUsA 1 HepaBeHCTBa. KBagpaTHble 15
ypaBHeHs

5 YpaBHeHUs 1 HepaBeHCTBa. CUCTEMbI 13
ypaBHEHUI

7 YpaBHEHMA U HepaBeHCTBa. HepaBeHCTBa 12

8 @yHKUNN. OCHOBHbIE MOHATUA 5)

9 ®PyHKUMKN. Yncnosble GyHKLNN 9

10 MoBTOpeHMe 1 0606LLeHMe 6

OBLLEE KOJTMYECTBO UACOB 10 NPOEPAMME 102

19

https://rn.edsoo.ru/7f417af8

Bubnmoteka LLOK
https://rn.edsoo.ru/7f417af8

Bubnunoteka LLOK
https://rn.edsoo.ru/7f417af8

Bubnunoteka LLOK
https://rn.edsoo.ru/7f417af8

Bubnunoteka LLOK
https://rn.edsoo.ru/7f417af8

Bubnunoteka LLOK
https://rn.edsoo.ru/7f417af8

Bubnunoteka LLOK
https://rn.edsoo.ru/7f417af8

Bubnunoteka LLOK
https://rn.edsoo.ru/7f417af8

Bubnmoteka LLOK
https://rn.edsoo.ru/7f417af8

Bubnunoteka LLOK
https://rn.edsoo.ru/7f417af8


https://rn.edsoo.ru/7f417af8
https://rn.edsoo.ru/7f417af8
https://rn.edsoo.ru/7f417af8
https://rn.edsoo.ru/7f417af8
https://rn.edsoo.ru/7f417af8
https://rn.edsoo.ru/7f417af8
https://rn.edsoo.ru/7f417af8
https://rn.edsoo.ru/7f417af8
https://rn.edsoo.ru/7f417af8
https://rn.edsoo.ru/7f417af8

9 KNACC

HavmeHoBaHWe pasfenos v Tem
nporpaMmbl

Ne ni/n

Yucna 1 BblUMCNEHWA. ﬂ,eVICTBI/ITEI'IbeIe
yuncna

YpaBHEHUSA N HEpaBEHCTBA. Y paBHEHWS C
O[1HOV NepeMeHHOIA

YpaBHeHMs 1 HepaBeHCTBa. CUCTEMbI
ypaBHeHWiA

YpaBHeHUs 1 HepaBeHCTBa. HepaseHCTBa
DyHKUMN

Uuncnosble nocnefoBaTeIbHOCTU

MoBTOpeHWe, 0606LLEHME, CUCTEMATM3ALNSA
3HaHWA

OBLLEE KOJIMYECTBO YACOB I10 NPOEPAMME

Bcero

14

14

16

16

18

102

20

KosinuecTBO YacoB

lNpoBepoyHbIe
paboTbl

INMpakTnyeckne
paboThbl

ONeKTPOHHbIE

(undppoBble)
obpasoBaTesibHble

pecypchbl

Bubnunoteka LLOK
https://rn.edsoo.ru/7f419d08

bubnunoteka LLOK
https://rn.edsoo.ru/7f419d08

Bubnunoteka LLOK
https://rn.edsoo.ru/7f419d08

Bubnunoteka LILOK
https://rn.edsoo.ru/7f419d08

bubnmoteka LLOK
https://rn.edsoo.ru/7f419d08

bubnmoteka LLOK
https://rn.edsoo.ru/7f419d08

bubnmoteka LLOK
https://rn.edsoo.ru/7f419d08
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