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IHHOACHUTEJBbHAA 3AIINCKA

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "AJITEBPA"

PabGouass mporpamma mo ydeOHOMy Kypcy "AnreOpa" nmns oOywarommxcs 7-9 Kiaccos
pa3pabotana Ha ocHoBe denepasbHOrO TOCYAAPCTBEHHOIO OOPa30BaTEIBHOIO CTaHAAPTA
OCHOBHOTO 00miero o0pa3oBaHus C Y4YETOM M COBPEMEHHBIX MHUPOBBIX TpeOOBaHHIA,
IOpPEIbsBIAEMbIX K MaTeMaTH4eCKOMY OOpa30BaHUIO, U TPAJULMHA POCCUICKOro 0Opa3oBaHMI,
KOTOpbIE 00eCIIeUnBAIOT OBJIA/ICHHE KIFOYEBBIMH KOMIIETEHIIUSIMH, COCTABIISIONIMMHA OCHOBY IS
HENpEepbIBHOIO 00pa30BaHMsl M CaMOPa3BUTHS, a TaKXKe LEJIOCTHOCTh OOILIEKYJIbTYPHOTO,
JMYHOCTHOTO W IO3HABATENBHOTO DPa3BUTUs oOydarommxcs. B mporpamme yuTeHbl uaed u
nojoxenus KoHuenuu pa3BuTHs MaTeMaTuyeckoro oopasosanus B Poccuiickoit ®enepanun. B
amoxy 1udpoBoit Tpanchopmau Bcex chep YeIOBEUECKON AeATETLHOCTH HEBO3MOXKHO CTAaTh
00pa30BaHHBIM COBPEMEHHBIM UEIOBEKOM 0e3 0a30BOM MaTeMaTHYeCKOW MOJIrOTOBKH. YK€ B
IIKOJIE MAaTEeMaTHKa CIIY>KUT OMTOPHBIM MPEIMETOM JUIS U3YYEHUSI CMEXKHBIX JTUCIUIUINH, a ITOCIIe
HIKOJIbl PeaJIbHOM HE0O0XOAMMOCTBIO CTAaHOBUTCS HENpepbIBHOE 0Opa3oBaHHE, 4TO Tpedyer
MOJTHOIICHHOH 0a30B0# 00111€00pa30BaTeIbHON OTOTOBKH, B TOM YHCIIE M MATEMaTHICCKOM.

D10 O00YyCJIOBIEHO TEM, 4YTO B HAllM JHU PacT€T YUCIO MpOo(eccHil, CBI3aHHBIX C
HETIOCPEJCTBEHHBIM NPUMEHEHHEM MaTeMaTHKH: U B cdepe dKOHOMHKH, U B Ou3Hece, U B
TEXHOJIOTUYECKUX OO0JIacTsX, W Jaxe B TyMmMaHMTapHbiX cdepax. Takum oOpazom, Kpyr
IIKOJBHUKOB, JIJIs1 KOTOPBIX MAaTEeMaTHKa MOXKET CTaTh 3HAYUMBIM IIPEIMETOM, PACHIIUPSIETCS.

[IpakTHyeckast MOJIE3HOCTh MAaTEMaTHKU OOYCJIOBJIEHA TEeM, 4TO €€ IpPEeIMETOM SBISIOTCS
(dyHIaMeHTaJIbHBIE CTPYKTYpPbI HAIIEro MHpa: MPOCTPAHCTBEHHBIE (OPMBI M KOJIUYECTBEHHBIC
OTHOILLIEHHUsS] OT MPOCTEHIINX, YCBAaUBa€MbIX B HEMOCPEACTBEHHOM OIbITE, 1O JOCTaTOYHO
CJIOKHBIX, HEOOXOAMMBIX JJIsi Pa3BUTUS HAyYHBIX WM TPHUKIAAHBIX Haed. be3 KOHKpETHBIX
MaTeMaTHYeCKUX 3HAHUN 3aTPyJHEHO MOHUMAaHHE MPHUHLUIIOB YCTPOWCTBA M HCIOJIb30BAHUS
COBPEMEHHOM TEXHUKH, BOCIpUATHE M MHTEpHpeTanus pasHOOOpa3HON COLHUaIbHOMH,
HKOHOMHUYECKON, MOJUTHYECKON HMH(popManuu, Mano3(deKTHBHa MOBCETHEBHAS MPaKTHUECKas
NesITeTbHOCTh. KakIoMy 4YelloBeKYy B CBOEH JKM3HU MPHUXOIUTCS BBHINOJIHATH PACUEThl H
COCTaBJIATh AITOPUTMBbI, HAXOAUTb U MIPUMEHATH (OPMYJIbI, BIAJETh MPAKTUUECKUMH NPUEMaMU
TE€OMETPUYECKUX HM3MEPEHH W TMOCTPOCHHA, YHTaTh MH(OPMAIUIO, TPEICTABICHHYIO B BHJIE
TabMuI, JAuarpaMM U TIpadUKOB, >XUTb B YCJIOBUSAX HEOINPEACIEHHOCTH W IOHHMATh
BEPOATHOCTHBIN XapakTep CIydaiHbIX COOBITHI.

OnHOBPEMEHHO ¢ pacuIMpeHreM chep NPUMEHEHUSI MaTEMaTUKU B COBPEMEHHOM 0011IecTBE BCE
0osee BaXHBIM CTAHOBUTCS MAaTEeMAaTHYECKUW CTHIb MBIIIICHAS, TPOSIBISIONIMNACS B
oTpeieNIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpoliecce n3y4yeHuss MaTeMaTUKH B apceHall IpUEMOB U
METO/IOB MBIIJICHHS YEIOBEKa €CTECTBEHHBIM O0pa30M BKIIIOUYAIOTCS WHIAYKIHS W JCTYKIIHS,
0o0o0mIeHne W KOHKPETH3allMsi, aHalu3 M CHHTEe3, Kiaccu(uKalmuss W cHcTeMaTH3alus,
abctparupoBanre M aHajorusi. OOBEKTHl MaTeMAaTUYECKUX YMO3aKIIOUEHHH, MpaBuia HX
KOHCTPYMPOBAHHSI PACKPBIBAIOT MEXaHU3M JIOTHUECKUX MOCTPOSHUH, CIOCOOCTBYIOT BBIPAOOTKE
yMeHus1 (popMynmpoBaTh, OOOCHOBHIBATh M JIOKA3bIBaTh CYKICHHS, TEM CAaMbIM pPa3BHBAIOT
JIOTMYECKOe MbIlUIeHHe. Beayiias ponb NpHHAIIEKUT MaTeMaTHKe M B (opMUpOBaHHH
QITOPUTMUYECKON KOMITOHEHTHI MBIIIJICHUS ¥ BOCITUTAHUN YMEHHU JEHCTBOBATH 10 3aJJaHHBIM
QITOPUTMaM, COBEPIIEHCTBOBATh M3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B mporecce perieHus
3aJa4y — OCHOBOM Y4eOHOH NeATeIbHOCTH Ha YpOKax MaTeMaTUKH — pa3BUBAIOTCS TaKke
TBOpPYECKAas U MPUKJITHAsI CTOPOHBI MBIIIUICHUS.

OOyuenne MaTemaTuke JaéT BO3MOXKHOCTb pa3BUBaTh Yy oOOyyaroIUXcs TOYHYIO,
paLMOHATBHYIO U MH(POPMATUBHYIO peub, YMEHUE OTOMpaTh Hanbosee MOAXOISIINE S3bIKOBBIC,
CHUMBOJIMUYECKHE, TIpaMuecKue CpelcTBa JUIsl BBIPAKEHUS CYXKIECHUM W HAIAJHOIO MX
IPE/ICTaBICHHUS.



Heo0OxoauMbpiM KOMITIOHEHTOM 00111eH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUU SIBJIsIETCS 0011ee
3HAKOMCTBO C METOJIaMU MO3HAHUS JIEUCTBUTEIILHOCTH, IIPEJICTABIICHUE O MPEIMETE U METOIax
MaTeMaTUKH, UX OTJIIMYUN OT METOAOB APYTMX €CTECTBEHHBIX M TyMAaHHUTapHBIX HayK, 00
OCOOEHHOCTSIX MPUMEHEHUSI MaTEMAaTUKU /U PEUICHUSI HayYHBIX U MPUKIAJHBIX 3a71a4. Takum
o0pa3om, MaTemaTHueckoe o0pa3oBaHHe BHOCUT CBOM BKIJIaJl B (hOpMUPOBAHHE OOIIEH KYJIbTYpPbI
YeJI0BEKa.

N3yyenne MaTeMaTHKH TaKXKe CIIOCOOCTBYET JCTETHUYECKOMY BOCHHUTAHHMIO YEJIOBEKa,
MOHUMAHUIO  KpPAacoOThl W  U3SAMIECTBA MaTEMaTHYECKUX  PACCYXKJICHHM, BOCHPHUSITHIO
reOMEeTPUUECKUX POPM, YCBOCHHIO HI€U CUMMETPHUHU.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA "AJI'EBPA"

Anrebpa sBiIsIETCSI OTHUM U3 OIIOPHBIX KypCOB OCHOBHOM LIKOJIBI: OHA 00E€CTIEYNBAET U3YUEHHE
JpYIuX IJUCLMIUIMH, KaK €CTECTBEHHOHAy4YHOI'O, TaK U I'yMaHUTapHOI'O LUKJIOB, €€ OCBOCHHE
HEOOXOUMO [UIsl TPOJOJDKEHUS OO0pa3oBaHMS W B IIOBCEIHEBHON »ku3HHU. Pa3Butne y
00yyaroIyXcsl HAay4yHBIX MPEJICTABICHUM O NPOUCXOXKICHUM W CYLIHOCTH anreOpanyecKux
abcTpakuuii, criocode OTpaKeHHUsl MaTEMaTUUECKON HayKOH SBJIEHUH U MPOLIECCOB B IIPUPOAE U
o01iecTBe, PO MaTeMaTHYECKOro MOJEIMPOBAHMS B HAayyHOM IIO3HAHWU U B IPAKTUKE
CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHS M KAUECTB MBIIIICHHSI, HEOOXOAMMBIX
JUId ajanTallid B COBpPEeMEHHOM LHdpoBoM obmiectBe. M3yueHue anreOpbl e€CTECTBEHHBIM
o0pa3oMm o0ecrieuynBaeT pa3BUTHE YMEHHS HAOII01aTh, CPABHUBATH, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIIICHUS, CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOU
NeMCTBUSL U BBIBOJBI, (OPMYIHpOBaTh yTBepkIeHHs. OcBoeHHEe Kypca anreOpsl oOecrieynBaeT
pa3sBUTHE JIOTUYECKOTO MBIIICHUS OOYYaloUMXCsA: OHM MCIOJB3YIOT JAEIyKTHBHbBIE U
MHAYKTUBHBIE PacCyXJeHUs, 0000IIeHNEe M KOHKPETH3alUIo, adCTparupoBaHUE U AHAJIOTHIO.
OOyuenue anrebpe mpeanosaraeT 3HAYUTEIbHBIH OO0BEM CaMOCTOSTENBHOU JEATENbHOCTH
00y4aromuxcsi, MO3TOMY CaMOCTOSITENIbHOE PELICHHE 3a/1ad €CTECTBEHHBIM 00pa3oM SIBISETCS
peanu3ainuen AeaTelbHOCTHOTO IPUHIUIA 00yUeHHS.

B crpykType mporpamMmbl yueOHOro Kypca «Anredpa» OCHOBHOM IIKOJBI OCHOBHOE MECTO
3aHUMAIOT COJepXKATEIbHO-METOIMUECKUe JTUHUN: «Hucna u BBIUUCIEHUs»; «AnreOpanyeckue
BBIDAKECHUS»; «YPABHEHUs M HEpaBeHCTBa»; «DyHkumm». Kaxnmas U3 3TUX conep:KaTeiabHO-
METOANYECKUX JIMHUN Pa3BUBACTCSA HA MPOTSHKEHUM TPEX JIET U3YUYEHHUs Kypca, €CTECTBEHHBIM
o0pa3oM meperneTasch U B3aUMOJECHCTBYs C APYTMMHU €ro JIMHUSAMU. B Xozxe m3ydeHus kypca
00yyaromuMcs IPUXOAUTCS JIOTHYECKH pacCysKJaTh, UCHOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
a3bIK. B cBSi3M ¢ 3THM 1eecoo0pa3HoO BKIIIOUUTH B MPOrpaMMy HEKOTOPHIE OCHOBBI JIOTHUKH,
IPOHM3BIBAIOIINE BCE OCHOBHBIE Pa3Jielibl MaTEeMaTUYeCKoro o0pa3oBaHUs M CIIOCOOCTBYIOIINE
OBJIAJICHUIO 00YyYaroIIMMHUCA OCHOB YHUBEPCATHHOIO MaTEMaTUYECKOTO si3bIKa. TakuM oOpazom,
MOYKHO YTBEp)KJaTh, YTO COJIEP’KATEIbHOM M CTPYKTYPHOH OCOOEHHOCTBIO Kypca «Anredpa»
SABJISIETCS] €70 MHTETPUPOBAHHBIN XapakTep.

Copepxanue JIuHUN «Yucna U BBIYUCIEHUSA» CIYKUT OCHOBOM AJIs JAJBbHEWIIETO M3Y4EHHUS
MaTeMaTUKH, CIIOCOOCTBYET pa3BUTHIO Y  OOYYalOIIMXCS  JIOTMYECKOTO  MBINUICHHUS,
(OpMHPOBAHNIO YMEHHs MOJIb30BAThCS ANTOPUTMAMHU, a TAKXKE NMPHUOOPETEHHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJIMMBIX JJI1 MOBCEIHEBHOM KW3HU. Pa3BUTHE MOHATHUS O YMCIIE B OCHOBHOM
IIKOJI€ CBSI3aHO C PpAlMOHAIBHBIMA M HMPPALMOHAIBHBIMM YHCIaMH, (OPMHUPOBAHUEM
MIPEACTABICHUI O JEHCTBUTEIBHOM YHUCIE. 3aBEPIICHHE OCBOCHHS YUCIOBOM JINHUHA OTHECEHO K
CTapIIeMy 3BeHy 001Iero o0pa3oBaHuUs.

Copepxanue IByX anreOpanyeckux JMHUN — «AnreOpanyeckre BhIpaXeHUs» U «YpaBHEHUS
U HEPaBEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO y OOyUAIOMIMXCSI MAaTeMaTHYECKOTO ammapara,
HEOOXOIMMOro Jjsi peleHusl 3ajad MaTeMaTUKHM, CMEXHBIX IPEAMETOB U IPaKTHKO-
OPUEHTHPOBAHHBIX 3a/a4. B OCHOBHOW IIKOJe Yy4eOHBI Marepuan TpyHIHPYETCs BOKPYT
paLlMOHATIBHBIX BBIpaXKEHUH. Anredpa AEMOHCTPUPYET 3HAYEHHWE MATEMaTHKHM Kak sI3blKa Ui
IIOCTPOEHUsT MAaTEMAaTUYECKUX MOJEIIEH, ONMCAHMS MPOLECCOB U SBJICHUNM peaJbHOro mMupa. B



3agaun 00y4deHusl anreOpe BXOAST TakKe JalibHelIee pa3BUTHE aITOPUTMUYECKOTO MBIILICHUS,
HEO0OXOJMMOT0, B YaCTHOCTH, IS OCBOCHHS Kypca WH(GOPMATHKH, W OBJAJCHHUE HABBIKAMHU
JNeNyKTUBHBIX paccyxieHuil. [I[peoOpasoBanue CUMBOJIBHBIX ()OPM BHOCUT CBOM crieliuPpuuecKuii
BKJIaJ] B pa3BUTHE BOOOpaKEHUsI, CHOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPYECTBY.

Copepxannie (yHKIIMOHATBHO-TPa)UUECKON JTMHUM HAlleJIEHO Ha MOJy4YeHUE HIKOJIbHUKAMHU
3HaHWN O (QYHKIUSAX KaK BOKHEHIICH MaTeMaTUYECKOW MOJICIH NIl OMUCAHUS U MCCIIETOBaHUS
pa3Ho 0Opa3HBIX MPOLECCOB U SBJICHUM B mpupone M obmiectBe. M3yueHue sToro marepuana
CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIUXCS YMEHUS HCIOJIh30BaTh PA3IUMYHBIC BBIPA3UTEIIBHBIC
CpeICTBa S3bIKa MaTEMaTHKU — CJIIOBECHbIC, CHUMBOJHMYECKHE, rpapuueckue, BHOCUT BKIaJ B
(dbopMUpOBaHKE TIPEIICTABICHUNA O POJIM MATEMATUKH B PA3BUTHH [TUBUJIM3AIUN U KYJIbTYPHIL.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

Cornacno ydeOHOMY TutaHy B 7—9 Kiaccax m3ydaeTcst y9eOHbBIH Kypc «Anredpay», KOTOPBIH
BKJIIOUACT CIICAYIONIME OCHOBHBIC pasleibl coaepkaHus: «Yucma ©  BBIYHCICHUSY,
«AnredpanydecKue BBIPAKEHHS», « Y paBHEHHS U HEPABEHCTBAY, « DYHKIIUN.

VY4eOHblil M1aH Ha U3ydeHue aiaredpsl B 7—9 kilaccax OTBOJUT HE MeHee 3 y4eOHbIX yaca B
HEJIENIO B TEYCHUE KaXKIO0TO T'o1a 00YUYEHHs1, BCETo 3a TpH roja o0ydenus — 306 y4eOHBIX 4acoB.

COJAEPKAHUE YYEBHOI'O KYPCA "AJI'EBPA"

7 KJIACC

Yucaa ¥ BLIYUCIEHUS

PannonanbeHble uncna.

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0] OT OJHOU (popMmbl 3amucu aApoOel K JIpyrou.
[ToHsiTHE pPallMOHAIBHOTO YHCIIA, 3alMCh, CPABHEHHE, YIOPAJOUYMBAHUE PAL[MOHAIBHBIX YHUCEIL.
ApudmeTrnueckue AeWCTBUS C pallMOHANIBHBIMY uKciiaMu. Perenue 3ajau u3 peanbHOM MPaKTUKU
Ha yacTH, Ha ApoOu.

CreneHb ¢ HaTypaJIbHBIM IIOKA3aTeIeM: ONIPEAeIICHUE, TPe0oOpa30BaHUE BEIPA)KEHUI HA OCHOBE
oTpeieNIeHus], 3auch O0NbIIMX yrcen. [IponenTsl, 3anuck MPOLEHTOB B BUE ApOOU U IpoOH B
BU/JIE MPOIIEHTOB. Tpu OCHOBHBIE 33J1a4M HA IPOLIEHTHI, pELICHHUE 3a/1a4d U3 pPeabHON MPAKTUKH.

IIpuMeHEeHNE NPU3HAKOB JEIMMOCTH, DPA3JIOKEHHE HAa MHOXKUTENIN HATypaJIbHBIX YHCEIL.
PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 00paTHasi MPONOPLHMOHATBHOCTH.

AuredpanyecKkne BbhIPaKeHUs

[lepemeHHBIE, YHCIOBOE 3HAYEHUE BBIPAKEHHUSI C MEPEMEHHOW. JlOmycTUMBbIE 3HAa4YeHUS
nepeMeHHbIX. [IpecTaBieHne 3aBUCUMOCTH MEX/ly BeIMYMHAMU B BUJie (hopMyJibl. Berancnenus
no ¢opmynam. [Ipeobpa3oBanne OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PaBHbIE BBIPAKEHUS,
npaBuiia MpeodpazoBaHKs CyMM U IMPOU3BEACHUH, MpaBUiIa PAaCKPbITUS CKOOOK M NMPUBEACHUS
IMOJOOHBIX CIIara€MbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTeIEM.

Opnounensl 1 MHorowieHsl. CreneHb MHOrowieHa. ClO)KeHWe, BBIYATAHHE, YMHOKECHHE
MHOro4eHOB. DopMysbl COKpAIIEHHOTO YMHOMKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®opmyia pa3HOCTH KBaJIpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIIH.

YpaBHeHust

VYpaBHeHHe, KOpeHb ypaBHEHHUs, MpaBuia NpeoOpa3oBaHUs YpaBHEHMs, PaBHOCHIIBHOCTD
ypaBHeHUH. JINHEHOE YypaBHEHHUE C OAHOU NIEPEMEHHOM, YUCIIO KOPHEN JIMHENHOIO YPaBHEHHS,
penieHne JIMHEHHbIX ypaBHeHUM. COCTaBlIEHHME ypaBHEHWH IO YCIOBHIO 3anauyu. Pemienue
TEKCTOBBIX 3aJiau C IIOMOILIBIO0 ypaBHEHUN. JIMHEITHOEe ypaBHEHUE C ABYMsI IEPEMEHHBIMU U €0
rpaduk. Cucrema ABYyX JTWHEHHBIX YpaBHEHHUU C JByMs IEpEMEHHBIMHU. PerneHue cucrem



YPaBHEHHMH CIIOCOOOM MOACTaHOBKH. [IpuMeps! pelieHns: TEKCTOBBIX 337ay ¢ MOMOUIbIO CUCTEM
YPaBHEHUM.

Koopaunarts! u rpaduxu. @yHkuuu

Koopaunara Touku Ha npsamon. YucinoBele IPOMEKYTKH. PaccTosiHue MeXIy AByMs TOYKAMHU
KoopauHaTHOW mpsmoil. [IpsMoyronpHas cuctema koopauuar, ocu Ox u Oy. Abcumcca u
OpAMHATa TOYKH HAa KOOPAMHATHOW IUIOCKOCTH. [IprmMepsl rpadukoB, 3aJaHHBIX (OPMYJIaMH.
Urenune rpadukoB peanbHbIX 3aBucuMocteid. [lonsarue dynkuun. I'paduk dynkummu. CBoricTBa
¢ynkuuii. Jluneiinas ¢ynxnus, e€ rpapuk. I'padpuk ¢ynkuum y= IxI. I'paduueckoe pernienue
JIMHEWHBIX YPAaBHEHUMN U CUCTEM JIMHEHHBIX YPABHEHUM.

8 KJIACC

Yuciaa 1 BLIYUCIECHUSA

KBagparueiii xopenb u3 uucina. llonstue 00 wuppauronansHoM uyucie. JlecaTuuHbie
npuOIKEHUs UppalMoHaIbHBIX uncen. CBolicTBa apupMeTHUYECKUX KBaJAPAaTHBIX KOPHEH U UX
MpPUMEHEHHUE K MPEeoOpa3OBaHUIO YHCIIOBBIX BBIPAKEHUW M BBIYHUCICHUAM. JleHCTBUTEIIbHBIC
YHCIIa.

Auredpanyeckue BbIpaKeHHUs

KBanpatHsIii TpEXUIICH; pa3ioKeHHe KBAAPaTHOTO TPEXUICHA Ha MHOKUTEIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOICTBO anredpanydeckoit Apoou. CiiokeHue, BBIYUTaHHE,
YMHOXKCHHUE, JIeJIeHHe anreOpandyeckux JpoOeil. ParoHanbHble  BBIDOKEHUS M HX
npeoOpazoBaHue.

YpaBHeHUs M HEPABEHCTBA

KBanpatHoe ypaBHeHue, popMyia KOpHEH kBajpaTHOro ypaBHeHUs. Teopema Buera. Pemenue
YpaBHEHMH, CBOASIIMXCSA K JMHEWHBIM M KBajpaTHbIM. IIpocrelimme npoOHO-palnoHaIbHbIE
YpaBHEHUS.

I'paduueckas uHTEpHpeTanuss ypaBHEHHUH C JIByMsl INEpPEMEHHBIMH M CUCTEM JIMHEWHBIX
YPaBHEHUN € IBYMsI IEPEMEHHBIMU. [ [prMepBI pelieHus CHCTEM HEIMHEMHBIX YPABHEHUH € IBYMs
[IEPEMEHHBIMHU.

Perrenre TekCTOBBIX 3aj1a4 aNreOpanyecKuM CIIoCoOOOM.

UucnoBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM NIEpeMEHHONU. PaBHOCHIBHOCTD
HepaBeHCTB. JIMHEHbIE HEPABEHCTBA C OJHOU NepeMeHHON. CUCTEMBI TMHENHBIX HEPABEHCTB C
OJIHOU IIEPEMEHHOM.

DOYyHKIUN

[Tonarue ¢ynkuuu. OOGnacTe ompeneneHUs W MHOXKECTBO 3HaueHuM ¢yHkuuu. CrocoObl
3aaHus QYHKIIHI.

I'padpux dpynxiym. Urenue cBoicTB ¢pyHkmHU 1o e€ rpaduky. [Ipumeps! rpadukoB GyHKIMH,
OTPaXXAIOLINX PEATBbHBIE TPOIECCHI.

@DyHKIUY, OMUCHIBAIOLINE NPSIMYI0 W OOpaTHYIO IPONOPIMOHAIBHBIE 3aBUCHUMOCTH, HX
rpadpuxu. yHkuu 'y = x4,y = x3, y=\/x, y= IxI.

I'paduueckoe penieHre ypaBHEHUN U CUCTEM YpaBHEHHH.

9 KJIACC

Yuciia 1 BLIYUCICHUSA

PannonaneHple yucia, WppalHoOHANbHbIE YHCIA, KOHEYHbIE M OECKOHEUHBIE IEeCSTHYHBIC
npoOu. MHOXKECTBO JCHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIC 4YHCIAa KaK OECKOHEYHBIC



JecaTu4Hble ApoOu. B3anMHO 0JTHO3HaYHOE COOTBETCTBUE MEXy MHOKECTBOM JAECHCTBUTEIbHBIX
YKUCeJ U KOOPAUHATHOU MPSMOM.

CpaBHeHUEe JAEHCTBUTENbHBIX 4YHCEN, apU(PMETHYEeCKUe IeUCTBUS C JAEHCTBUTEIbHBIMU
YUCIIAMH.

W3mepenus, npuOIMKEHHs, OLIEHKH.

PazMepbl 00BbEKTOB OKPYXKAIOLIETO MUPA, AJIUTEILHOCTb IPOLECCOB B OKPYKAIOILEM MUPE.

[TpubnnxEHHOE 3HaUeHUE BEJIMYMHBI, TOYHOCTb NpuoImkenus. Okpyriaenue uncen. [pukuaka
U OLICHKA PE3yJIbTAaTOB BBIUNCICHUM.

YpaBHeHMsI M HEPABEHCTBA

YpaBHEHHUs C OQHON IEPEMEHHOM.

JluneitHoe ypaBHeHue. PemieHue ypaBHEHHM, CBOISAIIMXCA K JUHEWHBIM. KBagpaTHoe
ypaBHeHue. PemeHune ypaBHEHMM, CBOIALIMXCS K KBagpaTHBIM. DUKBaJpaTHOE ypaBHEHHE.
[Ipumepsl pemieHus ypaBHEHUM TpeThbed W 4YeTBEPTOM CTENEHEW pas3ioKeHUEM Ha
MHOXUTENU. Pemenre poOHO-pallMOHAIbHBIX ypaBHEHUH. PelieHue TEKCTOBBIX —3aday
anredpandeckuM METOAOM.

CucreMbl ypaBHEHUH.

VYpaBHeHHE ¢ JIByMsl TMEpEeMEHHBIMH U ero rpaduk. Pemenwe cucreM IBYyX JTUHEHHBIX
YpaBHEHUN € JIByMs IIEpEMEHHbIMU. PelieHne cucTeM IBYX ypaBHEHUM, OJHO U3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpOil creneHu. ['paduueckas WHTEpIpeTaIis CUCTEMbl YPaBHEHHI C
JIBYMsI IEPEMEHHBIMMU.

Pemmenne TeKCTOBBIX 3a7a4 anredpanyeckuM CrocoooM.

HepasencrBa

UucnoBble HEpaBEHCTBA U UX CBOMCTBA. PellieHne IMHEeMHbIX HEPAaBEHCTB C OJIHOW IEPEMEHHOM.
Pemienne cucrem JMHEHHBIX HEPABEHCTB € OAHOM mnepeMeHHoW. KBanpaTHble HEpaBEHCTBA.
['padmyeckas uHTEpIpETAIMsl HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI IIEPEMEHHBIMHU.

DOYyHKIUH

KBanpatuunas ¢pyHkums, e€ rpaduk u cBoiictsa. [Tlapabona, KOOpJHHATHI BEPIIHHBI MapadoJIbI,
0Cb CHUMMETpPHH 11apadoIbl.
Ipaduxu Gynxmmit: y = kx, y=kx+b, y=k/x. Y=Vx, y=x*. y = | x I u ux cBoiicTsa.

YucaoBble NOCJAEI0BATEIbLHOCTH

Omnpenenenue 1 crocoObl 3a/JaHKs YUCIOBBIX MOCIEI0BATEIbHOCTEH.

[TonsiTe YMCIOBOM TMOCIEAOBATENLHOCTH. 3aJlaHHe TIOCIEOBATEIIbHOCTU PEKYPPEHTHOM
dopmyoit u hopmyIoii N-ro wieHa.

Apudmernueckas U reOMeTpUYecKas IpOrpeccuu.

Apudmernueckas u reomeTpudeckas nporpeccud. Popmyssl N-ro 4jaeHa apupMeTuIecKol u
F€OMETPUYECKON MTPOTPECCUM, CYMMBI ITEPBBIX N WICHOB.

N300pakeHne wieHOB apu(METHUECKOW M TeOMETPUYECKO Mporpeccuii TOYKamMHM Ha
KOOPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUIHAIbHBINA pOCT. CII0KHbBIE MPOIIEHTHI.

ININTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

OcBoenne yueOHOro Kypca «Anredpa» JOMHKHO oOecreunBaTh JOCTIKEHHE Ha YpPOBHE
OCHOBHOI'O OGH.[GFO O6pa3OBaHI/I$I CICAYIOIUX JIMYHOCTHBIX, MCTAIIPCAMCETHBIX U NMPCAMCTHLIX
00pa30BaTeNbHBIX PE3yIbTATOB!

JIMYHOCTHBIE PE3YJIBTATHI



JIM4HOCTHBIE  pe3yibTaThl  OCBOGHMS  MPOrpaMMbl  y4eOHOro  Kypca  «Anredpay
XapaKTepU3yIOTCH:

I[IaTpuoTHyeckoe BoCIUTAHUE:

IIPOSIBJIEGHUEM MHTEpECA K IIPOLUIOMY U HACTOSIIEMY POCCUHCKONW MaTeMaTHUKH, IEHHOCTHBIM
OTHOIIEHHEM K JIOCTHXKEHUSIM POCCHUMCKMX MaTeMaTHKOB M POCCUHCKON MaTeMaTHuecKoi
IIKOJIBI, K UCIIOJIb30BAHUIO ATHX JIOCTH)KEHUH B IPYTUX HAayKaX M MPHUKJIAIHBIX cepax.

I'paxnaHckoe U JyXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

TFOTOBHOCTBIO K BBIINOJHEHUIO OO0S3aHHOCTEH TpakJaHMHA U peaju3aluud €ro Ipas,
MPEJCTAaBICHUEM O MaTeMaTHYeCKMX OCHOBaX (YHKUMOHHPOBAHUS PA3JIUYHBIX CTPYKTYD,
SBJICHUW, TPOIENyp TpakJaHCKOro ooOmiectBa (BBIOOPBI, OMPOCHI M Tp.); TOTOBHOCTHIO K
00CYXJIEHUIO ITUYECKUX MpOOJeM, CBA3AHHBIX C MPAKTHUYECKUM HPUMEHEHUEM JIOCTHKEHUN
HayKH, OCO3HAaHUEM BaKHOCTHU MOPAJIbHO-3TUUYECKUX IIPUHLIUIIOB B I€ATEIbHOCTH YUEHOTO.

TpynoBoe BocniuTaHue:

YCTAaHOBKOW Ha aKTHBHOE YYacTHE€ B pEUICHUM MPAKTUYECKUX 3a7ad MaTeMaTUYECKOU
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
YKU3HU 11 yCIEIHON MPo(hecCHOHANbHOM 1eATENbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHUM;

OCO3HAHHBIM BBIOOPOM U TOCTPOEHUEM HWHIAUBUAYAIbHOW TPAeKTOPUU 0OpazoBaHUs U
KU3HEHHBIX TUIAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTE.

JcTeTH4YeCcKoe BOCIIUTAHUE!

CIOCOOHOCTBIO K OMOIMOHAILHOMY H JCTETHYECKOMY BOCIPHITHIO MaTEMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, PacCyK/IEHUI; YMEHHUIO BUJIETh MATEMaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE.

ILleHHOCTH HAYYHOTO MO3HAHUS:

OpUEHTalled B JESITEIbHOCTM HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX IpeAcTaBiIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs UEJIOBEKa, MNPUPOAbI M OOILIecTBa, NOHUMaHHEM
MaTeMaTUYeCcKOl HayKu Kak c(epbl 4elOBEYECKOM NeATeNbHOCTH, JTaloB €€ pa3BUTHUS U
3HAUMMOCTH VISl pa3BUTHUS LIUBUIIM3ALUY;

OBJIAJICHUEM $I3bIKOM MaT€MaTUKH U MAaTEMaTH4YECKOW KyJIbTypOoH Kak CpeACTBOM MO3HAHUSA
MUDA;

OBJIaJICHHEM MPOCTEHUIIIMMH HaBbIKAMHU UCCIIEIOBATENBCKOMN 1E€ATEIbHOCTH.

Pusnyeckoe BOCIUTAHHE, (JOpMUPOBaHHE KYJbTYPbI 310POBbSI 1 IMOLMOHAJIBLHOIO
Oslaromosy4us:

TOTOBHOCTBIO MPUMEHITh MAaTEMaTHUUECKHUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbS, BEACHHUS
310poBOTO 00pa3a *HU3HU (370pOBOE MUTaHUE, cOATAHCUPOBAHHBIN PEKUM 3aHATUN U OT/AbIXA,
perynspHasi GpuznuecKas akTUBHOCTD ),

c(hOpMHUPOBAHHOCTHIO HaBBbIKA PEIICKCUH, TPU3HAHUEM CBOETO MTpaBa Ha OIMMOKY U TAKOTO K€
IIpaBa Jpyroro 4ejioBeKa.

JKO0JI0TrHYeCKOe BOCIIUTAHME:

OpHEHTaIlMel Ha MPUMEHEHHE MaTeMAaTUYeCKUX 3HAHWW A pelleHHs 3aJad B o01acTu
COXPAHHOCTH OKpYXalollel cpefpl, MIaHUPOBAaHUS IOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JUIsl OKPYIKAIOILIEN Cpeabl;

OCO3HaHHEM TTI00aIBHOrO XapaKkTepa dKOJIOTHYEeCKUX Mpo0ieM U MyTel UX pelieHusl.

JInuHOCTHBIE pe3yJIbTaThl, 00eceYnBaOIIe aJaNTANNI0 00y4a0Ierocs K
U3MEHSI0IMMCS YCI0BUSAM COUMAJIBLHOM ¥ NPUPOAHOI cpefbl:

TOTOBHOCTBIO K JICICTBHUSIM B YCIIOBHSX HEONPEACIEHHOCTH, TTOBBIIICHUIO YPOBHS CBOSH
KOMIIETEHTHOCTHU Y€pe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM YUCIIE YMEHUE YUUTHCS Y IPYTUX
moJel, mpuoOpeTaTh B COBMECTHOM I€ATEIbHOCTH HOBBIC 3HAHUS, HABBIKM U KOMITETEHIIUH U3
OTIBITA JIPYTHX;

HE00XO0IUMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHUU, B TOM 4Hciie GOpMYIUPOBAThH UICH,
MIOHSATHSI, TUTIOTE3bI 00 O0BEKTaX U SABJICHUSIX, B TOM YHCIIE paHEE HE U3BECTHBIX, OCO3HABATH
NeUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHUE;



CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIINIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOLINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS U JeHCTBUS,
(dhopMynHUpOBaTh U OIICHUBATH PUCKHU U MOCIEICTBUSA, GOPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble  pe3yJabTaThl OCBOSHUS TPOTpaMMbl  ydeOHOro Kypca «Aunredpa»
XapaKTePU3YIOTCSI OBJIAJICHUEM VHUBEPCANbHBIMU NO3HABAMENIbHBIMU OCliCEUIMU,
VHUBEPCATIbHLIMU KOMMYHUKAMUBGHBIMU OeliCMBUAMU u
VHUBEPCATbHBIMU PEYIAMUBHBIMU OCLLCNEUIMU.

1) Vhusepcanvhvie noznasamenvhule oelicmsusi obecneuusarom @opmuposanue 06a308blx
KOZHUMUBHBIX NPOYECCO8 00VUaArOWUXcsi (0C8OeHUEe MemOo008 NO3HAHUS OKPYICAIWe20 MUupd,
npuUMeHeHUe 102ULEeCKUX, UCCIe008aAmMeNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueli).

Ba3oBbie Jlornueckne AeiicTBUs:

BBISIBJIATh M XapaKTEpU30BaTh CYIECTBEHHbIE IPU3HAKY MAaTEMAaTHUYECKUX O0BEKTOB,
MOHATHUH, OTHOIIEHUIH MEXTy TOHATUSAME; (POPMYIMPOBATH ONPEACTICHNS OHATHIH;
yCTaHaBJIMBATh CYILECTBEHHBIHN MPU3HAK KJIacCU(UKALIMU, OCHOBAHUS [yl 0000IIEHUS U
CpaBHEHHUS, KpUTEPUU ITPOBOAMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (HOPMYIUpPOBATh U MPEe0OPa30BLIBATE CYXKIECHUS: YTBEPAUTEIbHbIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE;

BBISIBJIATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U POTUBOpEYHUs B (haKTax,
JAHHBIX, HAOIIOICHUAX U YTBEP)KICHHSX; TIPEAIaraTh KpUTEPUH JUTSI BBISIBICHUS
3aKOHOMEPHOCTEN U POTUBOPEUNH;

JIeJIaTh BBIBOJIbI C UCIIOJIb30BaHUEM 3aKOHOB JIOTUKH, JEyKTUBHBIX U MHYKTUBHBIX
YMO3aKJIFO4YEeHNH, YMO3aKIIIOUEHHUH 110 aHAJIOTUN;

pa3bupath JoKa3aTebCTBA MAaTEMATUUECKUX YTBEPKAECHUH (MIPSMBIE U OT IPOTUBHOTO),
MIPOBOJIUTH CAMOCTOSATEIBHO HECIIOKHBIE JJOKAa3aTeIbCTBA MATEMaTUYECKUX (aKTOB,
BBICTpauBaTh apryMEHTAaLMI0, TPUBOIUTH PUMEPHI U KOHTPIPUMEPHI; 000CHOBHIBATh
COOCTBEHHBIE PACCYKACHUS;

BBIOMpATh croco0 peleHus: yueOHoH 3a7aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BbIOMpPaTh HanboJee MOIXOASIIMNHN ¢ YYETOM CaMOCTOSITENbHO BBIJCICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBaTeIbLCKHE AeiiCTBUSA:

HCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAaHUS; ((OPMYIHpPOBaTh
BONPOCHI, (GPUKCUPYIOIINE TPOTUBOPEUHE, TPOOIeMY, CAMOCTOATEILHO YCTAHABINBATh
HCKOMOE U JaHHOE, OPMHUPOBAThH TUIIOTE3Y, apTyMEHTUPOBATh CBOIO MMO3UIIUIO, MHEHHE;
MIPOBOMTH MO CAMOCTOATEIHLHO COCTABIIEHHOMY TIaHY HECTIOKHBIM SKCIIEPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHUE 110 YCTAHOBICHUIO OCOOCHHOCTEM MaTeMaTHIEeCKOTO O0OBEKTa,
3aBHCHMOCTEN 00BEKTOB MEXIy COOOI;

CaMOCTOSITEITLHO (POPMYITUPOBATH 000OIICHHS M BEIBOJIBI 110 pe3y/IbTaTaM MPOBEIEHHOTO
HaOII0IeHNs1, KCCIIEOBAHNUS, OIICHUBATh JOCTOBEPHOCTH MOJTYUYEHHBIX PE3YJIbTATOB, BHIBOJIOB
H 0000IIeHNH;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, & TAKKE BBIABUTATH MPEANOIOKEHHS O €T0
paSBI/ITI/II/I B HOBBIX YCJ'IOBI/ISIX.

Padora ¢ undopmanueii:

BBISIBJISITh HEIOCTATOYHOCTH M U30BITOYHOCTH MHPOPMAIUH, TAHHBIX, HEOOXOIUMBIX IS
peLIeHus 3a/1a4u;

BBIOMpATh, AaHATTM3UPOBAThH, CUCTEMATU3HPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO
Pa3IMYHbIX BUJOB U (POPM MpeACTaBICHUS;



BBIOMpATh (OpMY MpeCTaBICHHUS HHPOPMAIMY 1 WILTIOCTPUPOBATh PeIlacMble 331a491
CXeMaMH, AMarpaMMaMu, HHOH rpadukoil 1 MX KOMOMHAUAMU;

OLICHMBATh HAI&KHOCTh HH(GOPMAINH IO KPUTEPHSIM, TIPEUIOKEHHBIM YYUTEJIEM WIH
c(OpMyYITHPOBAHHBIM CAMOCTOSTEIBHO.

2) VYuueepcanvrvie KOMMYHUKAMUGHBLE Oelicmeuss  0becneuusarom  cQopMupo8aHHOCHb
COYUANBHBIX HABLIKOS 00YUAIOUWUXCHL.
Oo0menue:

BOCIIpUHUMATL U q)OpMy.HPIpOBaTB CYXKACHUSA B COOTBCTCTBHUHU C YCIIOBUAMHU U LECTIAMU
OOLICHYST; ICHO, TOYHO, TPAMOTHO BBIP2)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX
TCKCTAX, AaBaThb IMMOACHCHU 110 X0y PCIICHHUA 3aa4, KOMMCHTUPOBATH HOHy‘-IeHHBIﬁ
pe3yibTarT;

B X0JIe 00CYKICHHUS 3a1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMON TEMbI, IPOOIEMBI,
pelaeMoii 3a/1auk, BhICKa3bIBATh UJICH, HAIICJICHHbIC HA MIOMCK PEIICHUS; COIIOCTABIISTH CBOH
CYKACHUA C CYXKACHUAMU APYIUX YUYaCTHHUKOB AuaJIora, O6Hapy>KI/IBaTI) pasiiniuc U CXoACTBO
HO3UIIMI; B KOPPEKTHOI (hopMe GopMyTHpPOBATh Pa3HOIIIACHS, CBOU BO3PAKCHUS;
NpEACTABIATH PE3YJIbTAThbl pCUHICHUA 3aa4H, SKCIICPUMECHTA, UCCIICAOBAHUA, ITPOCKTA,
CaMOCTOSITENILHO BEIOMPATh (POPMAT BBICTYILICHUS C YUETOM 3a/1a4 MPE3CHTALN 1
0CcOOEHHOCTEH ay TUTOPHH.

CoTpyaHnuecTBo:

MMOHUMATh U UCIIOJIB30BaTh MPEUMYIIECTBA KOMaHIHON U UHIUBUIYaIbHOU paOOTHI pU
pelieHnu yueOHbIX MaTEMaTUYECKUX 3a]1a4;

MIPUHUMATH 11€JIb COBMECTHOM JeATENIbHOCTH, IIAHUPOBATh OPTaHU3AILINI0 COBMECTHON
paboThI, pacrpeaeNsiTh BUILI pad0T, JOTOBAPUBATHCS, 00CYKIaTh IPOLIECC U PE3YIhTAT
paboThl; 060011aTF MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBATh B IPYIIIOBEIX opMax paboTsl (00CyxkaeHUSI, 0OMEH MHEHHSIMHU, MO3TOBBIE
LITYPMBI U JIp.);

BBITIOJIHATH CBOIO YacTh pa0OThI U KOOPIUHUPOBATH CBOM JCHCTBUSA C JPYTUMU WICHAMU
KOMaH/Ibl;

OIICHUBATh Kaue€CTBO CBOETO BKJIa/Ia B OOIIHMI MPOAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJCHCTBHUS.

3) Vuusepcanvhvie pecynamugenuvie oeticmsuss obecneyusaom @Oopmuposanue CcMmuiCl08bIX

YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanmsi:

CaMOCTOSITENIbHO COCTABJIATH IJIaH, aITOPUTM pELIeHMs 3a/adyd (WM €ro 4acTbh), BHIOMpATh
crnocod pemieHuss € y4€TOM HMEIOIIMUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yu€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIBb:

BJIAJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS IIPOIIECca M Pe3yNIbTaTa PeIeHHs
MaTeMaTHYeCKOM 3a1auu;

MPEIBUICTH TPYTHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEHICHUH 3a/1a4H, BHOCHUTb
KOPPEKTHBBI B I€ATEILHOCTh HA OCHOBE HOBBIX 00CTOATENbCTB, HAWJICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE Pe3yJIbTaTa A TEIbHOCTH MOCTABICHHON 1IeNT U yCIIOBHUSM,
OOBSACHSITH IPUYMHBI TOCTHKCHHUS HITH HEOCTIDKEHHUS 1IeTIH, HAXOANUTh OIIMOKY, 1aBaTh
OLIEHKY NMPHOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATbBI

OcBoenne y4eOHOTO Kypca «Anredpa» Ha YpOBHE OCHOBHOTO OOIIETO 00pa30BaHUS JTOJIKHO
o0ecIieunBaTh JOCTHIKEHHE CIICAYIONIMX MPSIMETHBIX 00pa30BaTe/IbHBIX PE3YIbTATOB:

7 KJIACC

Yucya 1 BbIYUCICHUS

HaxoauTh 3HaU€HUS] YUCIIOBBIX BBIPAKECHUI; TPUMEHSATh Pa3HOOOpa3HbIE CIIOCOOBI U TIPUEMBI
BBIUMCJICHUS] 3HAYEHHUI APOOHBIX BBIPAXKEHUN, COAEpKAIIUX OOBIKHOBEHHBIC U JECATUYHBIC
JIpoOH.

[lepexonuTh OT 0AHOM (OPMBI 3aIMCH YUCEI K Ipyroi (IpeoOpa3oBbIBaTh IECATUUHYIO JPOOb
B OOBIKHOBCHHYIO, OOBIKHOBEHHYIO B JCCATHUYHYIO, B YaCTHOCTH B OCCKOHEUHYIO NECATUIHYIO
JIpoOBb).

CpaBHHBATh U yIOPSAIOYUBATH PALIMOHATILHBIC YHCTIA.

OKpyriarh yncia.

BBINoaHAT, NPUKUAKY W OLCHKY pe3yjbTaTa BBIYUCIICHHH, OIEHKY 3HAYEHUW YHMCIOBBIX
BBIPKEHUM.

BrInoaHsATE ASHCTBUSA CO CTENICHSIMU C HATYypPaJbHBIMHU TTOKA3aTEIISIMH.

[IpuMeHATh NpU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTEIN HAaTypalbHbIX YHCEIL.

Pemate mpakTUKO-OpUEHTHPOBAHHBIE 3a7aud, CBS3aHHBIE C OTHOIICHUEM BEIUYHH,
MPONOPUMOHAIBHOCTHIO BEJIUYHH, IPOLEHTAMU; HHTEPIIPETUPOBATh PE3YNIbTAThl PELICHUS 3a/1a4
¢ y4€TOM OrpaHHUYCHUH, CBSI3aHHBIX CO CBOMCTBAMH PAaCCMATPUBAEMBIX OOBEKTOB.

AuredpanyecKkne BbIPaKeHUs

Hcnonp3oBarh anreOpanyeckyl0 TEPMUHOJOTHIO M CUMBOJIMKY, NMPUMEHATH €€ B Mpolecce
OCBOCHMS y4eOHOT0 MaTepuana.

HaxoauTs 3HaueHns OyKBEHHBIX BbIPAKEHUIN IIPU 3aJIaHHBIX 3HAUEHUSX TIEPEMEHHBIX.

BoimonHATe nmpeoOpa3oBaHusl LENOT0 BBIPRKEHUS B MHOTOWIEH IPHUBEICHHEM IOJI00HBIX
CJIaraeéMbIX, paCKpbhITHEM CKOOOK.

BbINoOaHATE YMHOXKEHUE OJHOWIEHA HA MHOI'OYJIEH U MHOI'OYJIEHA Ha MHOTOYJIEH, IPUMEHATh
(dopMyIIbl KBaJpaTa CyMMBbI U KBajipaTa pa3HOCTH.

Ocy1ecTBIATh pa3ioKeHNe MHOTOWIEHOB HA MHOXHTEIH C TIOMOIIBIO BEIHECEHUS 32 CKOOKHU
o0lIero MHOMKUTENS, TPYNIHUPOBKM CJaraéMblX, MpPUMEHEHHs (OpMYyJl COKpAIIEHHOTO
YMHOKCHHUS.

[IpumensTs npeoOpa3oBaHKsi MHOTOWICHOB JJIS PELICHUS Pa3IMYHBIX 3a/1a4 U3 MaTeMaTHUKH,
CMEXHBIX [IPEAMETOB, U3 PEAIbHON ITPAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTENEHEH C HATypaJbHBIMH MOKa3aTesIMHM JJIs [PeoO0pa3oBaHUs
BBIPAKCHU.

YpaBHeHUsI M HEPABEHCTBA

Pemarp nuHeliHbIe ypaBHEHHUs C OJHOW IMEPEMEHHOW, MpPUMEHss MpaBHJa Tepexoja OT
HCXOJIHOTO YypaBHEHUS K pPaBHOCWIBHOMY eMy. lIpoBepsATh, sBIII€TCS JIM YHUCIO KOpPHEM
YpaBHEHHUS.

[IpumensTs rpaduueckre METObI IPU PEIICHUH JTUHEHHBIX YPaBHEHUN U UX CUCTEM.

[ToxOupath mpUMepsl Map YUCEN, SBISIONINXCSA PEIICHUEM JIMHEHHOTO YPaBHEHUS C ABYMS
MIEPEMEHHBIMH.

CTpouTh B KOOPJUHATHON MJIOCKOCTU TpadyK JUHEHHOTO ypaBHEHHUS C ABYMS IE€PEMEHHBIMU;
MOJIB3YSICh TPAUKOM, TIPUBOIUTH IPUMEPHI PEIICHUST YPaBHECHUSI.

Pemate cucreMbl ABYX JIMHEHHBIX YpAaBHEHUH C JBYMs I[IEPEMEHHBIMH, B TOM 4MHCIIE
rpaguvecKu.



CocTaBisiTh M pemaTh JUHEMHOE YPaBHEHUE WJIM CUCTEMY JIMHEHHBIX YPABHEHHI IO YCIOBUIO
3ala4i, UHTCPIIPETUPOBATH B COOTBETCTBUH C KOHTCKCTOM 3a1a4u HOJIy‘ICHHBIfI pe3yJjibTar.

Koopaunarts! u rpaduxu. @yHkuuu

N300paxaTh HA KOOPJAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOIINE 33JJaHHBIM KOOpPJMHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI; 32 MUCHIBATH YHCIOBBIE TPOMEKYTKH Ha AIreOpanvdeckoM s3bIKe.

OTmedaTh B KOOPJIWHATHOW IIOCKOCTH TOYKH I10 33JJAHHBIM KO OpJIMHATaM; CTPOUTH TpaduKu
nuHerHbIX QyHkiui. Ctpouts rpaduk yHkmuu y = | x 1.

OnuceiBaTh ¢ MOMOIILI0 (PYHKIMA M3BECTHBIC 3aBUCUMOCTH MEXIY BETUYMHAMU: CKOPOCTh,
BpEMsi, PaCCTOSIHUE; [IeHa, KOJIMYECTBO, CTOMMOCTD; IPOU3BOAUTEIHLHOCTD, BpeMs, 00BEM paboThI.

Haxonuth 3HadueHre GyHKIUH 110 3HAYCHHIO €€ apryMeHTa.

[lonumarp rpaduueckuil crnocod MpeAcTaBICHUS W aHaiu3a HHQPOpMAIMHU; HU3BJICKaTh U
UHTEPIPETHPOBATH HHPOPMAIIHIO U3 TPAPUKOB PEeaThbHBIX MPOIIECCOB U 3aBUCUMOCTCH.

8 KVIACC

Yucaa ¥ BLIYUCIEHUS

[IpuMeHATh TTOHATHE apU(PMETHYECKOTO KBAJIPATHOTO KOPHS; HAXOIUTh KBaJIpaTHbIC KOPHH,
UCTIONIB3YSl TPU HEOOXOAMMOCTH KAaJIbKYJIATOP; BBINOIHATh MPEOOpa3oBaHUsI BBIPAKEHUI,
coJIepKalnX KBaJapaTHbIe KOPHHU, UCIIOJIb3YsI CBOMCTBA KOPHEH.

Hcnonbs30Bath 3aniucu OOJBIINX M MAJIBIX YHACEI C TTIOMOIIBIO IECITHYHBIX IPOOEH U CTETICHEH
ypcna 10.

Auredpanyeckune BbIPasKeHHUs

[IpuMeHATh TMOHATHE CTEMEHM C LENbIM I[oKa3aTeleM, BBINOJHATh IpeoOpa3oBaHUs
BBIPAKEHMM, COAEPIKALUX CTEIIEHH C LIEJIBIM ITOKA3aTeIIEM.

BbINONHATE TOKECTBEHHBIE TPEOOPA30BAHUS PALlMOHATIBHBIX BBIPAKEHUI Ha OCHOBE MPABMI
JeHCTBUI HaJl MHOTOYIEHAMHU U aJIreOpandecKuMHU JIpoOsSMHU.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH.

[IpumensTs npeoOpa3oBaHMs BBIPAKEHUN JJI PELIEHUS Pa3IMYHBIX 33/]a4 U3 MaTeMaTHKH,
CMEXHBIX [IPEAMETOB, U3 PEAIbHON ITPAKTUKHU.

YPaBHeHI/Iﬂ H HEPpABCHCTBA

Pemartsp nuHelHbIe, KBapATHBIE YPABHEHMSI M pAllUOHAIbHBIE YPABHEHUS, CBOJALINECS K HUM,
CUCTEMBI JIBYX YpaBHEHHH C JBYyMsI IEpEMEHHBIMHU.

IIpoBoauTh mpoOCTEHIINE HUCCIENOBAHUS YPABHEHMM M CHUCTEM YpPAaBHEHHUH, B TOM YHUCIE C
IIpUMEHEHHEM IpaduUecKiX IpeCTaBIeHNH (YCTaHABINBATh, UMEET JIU ypaBHEHUE WU CHCTEMA
YpaBHEHH peLIeHUs, €CITH UMEET, TO CKOJIBKO, U TIp.).

[lepexonuTh OT CIOBECHOU (POPMYIUPOBKH 3a7auu K €€ anreOpanyeckoil MoJIeiH ¢ MOMOIIBIO
COCTaBJICHUS! YpPAaBHEHUS WM CHUCTEMbl YpPAaBHEHUH, WHTEPIPETHPOBAaTH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MMOJTy4YEeHHBIN pe3yibTar.

IIpuMeHsTh CBOMCTBA UYMCIIOBBIX HEPABEHCTB JJII CPAaBHEHHs, OLIEHKM; PEIaTh JIMHEHHBIE
HEPAaBEHCTBA C OJHOM NEepeMEHHOM M HMX CHCTEMBI; JaBaThb I'padUUYECcKyl0 HIUTIOCTPAIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CHCTEMbI HEPAaBEHCTB.

DOYyHKIUH

[TonnMarhe ¥ UCHONB30BaTh (YHKIIMOHATIHHBIC TIOHATUS U S3bIK (TEPMUHBI, CHMBOJIHYECKHE
0003Ha4YeHHUs]); ONPENesITh 3HaUeHHE (PYHKIIMH 110 3HAUEHUIO apryMEeHTa; ONpeAesTh CBONCTBA
¢yHKIMU O e€ rpaduKy.

Crpouth rpaduku dieMeHTapHBIX (yHKIuiA Bumay = K/X,y=x%y= X3 y=\/x, y=
IxI; omuceiBaTh CBOICTBa YHCIIOBOW (DYHKIMU MO e€ rpaduky.



9 KJIACC

Yucaa ¥ BHIYUCJIEHUS

CpaBHUBATh U YIIOPAJOYNBATH PALIMOHAIBHBIE U HPPALMOHAJILHBIE YUCIIA.

Bremonnare apudmernueckue ACHCTBHS C PAallMOHAIBHBIMH YHUCIAMH, COYETas YCTHBIE U
MACBMEHHBIE IPUEMBI, BBIITOIHATH BEIYUCICHUS C UPPALMOHAILHBIMU YUCIIAMH.

Haxonuths 3Ha4yeHMs CTENEHEH C LEJIbIMU IOKA3aTeIsIMU U KOPHEH; BBIYUCIATH 3HAYCHHUS
YHCJIOBBIX BBIPAXKCHUM.

OKpyrisITh 1€HCTBUTENIBHBIE YUCIIA, BBIIIOJIHATD IPUKUIKY PE3YyJIbTaTa BHIUUCICHUM, OLICHKY
YHCJIOBBIX BBIPAXKCHUM.

ypaBHeHl/lﬂ H HEPaABCHCTBA

Pemare nuHeiHbIe W KBaJpaTHbIC YPaBHCHUS, YPABHCHUS, CBOISIIUECS K HUM, HPOCTEHILINEC
IpOoOHO-paOHAIIFHBIE YPABHEHUSI.

Pemare cucrembl JBYX JIMHEHHBIX YpaBHEHHH C ABYMs IHEPEMEHHBIMH U CHUCTEMBI IBYX
ypaBHeHHfI, B KOTOPLIX OJHO YPAaBHCHHE HC ABJIACTCA JIMHEHHBIM.

Pemarp TekcTOBbIC 33a7a4n adreOpandeckKuM CrocoOOM € MOMOIIBIO COCTABICHHS YPAaBHEHHS
HJIN CUCTCMBI ABYX ypaBHCHI/Iﬁ C AByMs IICPCMCHHBIMU.

[TpoBoauTH TpOCTEHIIME MCCIICIOBAHHUS YPABHEHUH M CHUCTEM ypaBHEHHUIl, B TOM YHCIE C
NpUMEHEHHEM rpaUIecKuX MpecTaBIeHUH (YCTaHaBINBATh, HIMEET JIM ypPaBHEHHE HITU CUCTEMa
ypaBHEHUI pPelICHH s, €CITH UMEET, TO CKOJIBKO, U Tp.).

Perath inHeliHbIC HEPABEHCTBA, KBAIPATHBIC HEPABCHCTBA; N300paKaTh PEIICHIE HEPABEHCTB
Ha YMCIIOBOM MPSIMOH, 3alIMChIBATh PEIICHUE C TOMOIIBI CHMBOJIOB.

Pemars cucTeMnl JTHHEHHBIX HEPABCHCTB, CUCTEMBI HCPABCHCTB, BKIIIOYAIOIHUE KBAAPATHOC
HEpPaBEHCTBO; M300paXkaTh pEIICHHE CUCTEMbl HEPAaBEHCTB Ha YKCIOBOW MPSIMOMH, 3alMCHIBAThH
pelIeHre ¢ TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA MPH PEUICHUH PAa3IMYHBIX 33/1a4.

DOYyHKIUH

Pacnio3HaBath (yHKIMM H3y4eHHBIX BUAOB. IloKa3bIBaTh CXEMAaTHYECKH PACIOIOXKEHUE Ha
KOOpPJMHATHOM IJIOCKOCTH I'pa)uKOB

dymkmmii Buma:y =kx, y=kx+b,y=k/x, y=a x> + b x + ¢ ¢,y=x3, y=Vx,y= IxI B
3aBUCHUMOCTH OT 3Ha4eHHH K03()(PUIIMEHTOB; ONMUCHIBATh CBONCTBA (PYHKIIHIA.

Ctpoutb u n300paxarb cxeMaTHYeCKH rpauKky KBaJpaTHUHBIX

(GyHKIUH, ONUCHIBATH CBOMCTBA KBAAPAaTUUHBIX (PYHKIMH MO UX TpaduKaM.

Pacrnio3HaBaTh KBaJpaTWU4YHYIO (YHKLHUIO 1O (Gopmylie, MPUBOAUTE MPUMEPHl KBAIPATHUHBIX
byHKIUI U3 peanbHON KU3HU, PU3UKU, TEOMETPUH.

Apupmernyeckas ¥ reoMeTpHYecKasi NPOrPecCHH

Pacnio3HaBaTh apu(MeTHUECKyr0 M T€OMETPUUYECKYI0 MPOTPECCHMM IPHU Pa3HBIX CIIOCOOAaX
3a/1aHusl.

BbINONMHATE BBIYUCIEHUS C HCMONb30BaHHEM (opMysd N-To ujieHa apupMeTHYecKod U
TEOMETPUUECKOH MPOTPECCUM, CyMMBI IIEPBBIX N YJIEHOB.

N300paxaTh 4ieHbl NOCIeI0BATEIbHOCTH TOUKAMH Ha KOOPIUHATHON TJIOCKOCTH.

Pemarp 3amaun, CBSI3aHHBIE C YMCIIOBBIMM IOCIENOBATEIBHOCTSAMHU, B TOM YMCIE 3alayd U3
peasibHO JKM3HHU (C UCTIONIb30BAaHUEM KaJIbKYJISATOPA, HU(POBBIX TEXHOJIOTHUI).



TemaTHuyeckoe MIAHUPOBAHME

7 kJjacc.

Auareopa. (Makapsbiuen 10.H.), 3 4 B Henesno.

Ne n/mt Tema Konunuectso
4acoB
1. BeIpaxkeHus1, TOKAECTBA, YPAaBHEHUS 224
2. DOyHKIHUH 114
3. CreneHb ¢ HaTypaJIbHBIM MOKa3aTEIEM 11y
4, MHOro4jieHsl 179
o. PopMyIIbl COKPALIEHHOTO YMHOXKEHUS 194
6. CucreMpl TMHEVHBIX YPABHEHUN 16 4
7. IToBTOpEeHNE 64
Bcero 102 4
8 kuacc.
Auareopa. (Makapsoiues F0.H.), 3 4 B Hepedro.
Ne i/ Tema KonmuectBo
4acoB
1. PannonanbHbie 1pobu 234
2. KBazpaTHble KOpHU 204
3. KBanparusle ypaBHeHUS 224
4. HepasencrBa 194
5. CreneHs C 1eNbIM TOKa3aTeneM. DJIEMEHThI CTATUCTUKU 124
6. HroroBoe nmoBTopenue Kypca anreOpsl 8 kimacca 64
Bcero 102 4
9 kJacc.
Auareopa. (Makapsrues 10.H.), 3 4 B Heneuro.
Ne n/mn Tema KomnuecTtBo
4acoB
1. KBanpatuunas ¢pyHKIus 224
2. VYpaBHEHHUs U HEPABEHCTBA C OJHOU IIEPEMEHHON 144
3. VYpaBHEHMSI U HEPABEHCTBA C ABYMs IEPEMEHHBIMU 174
4, Apudmerndeckas 1 TeOMETPUIECKask TPOTPECCUU 149
5. DneMEeHThl KOMOMHATOPUKH M TEOPUHU BEPOSITHOCTEH 1349
6. [ToBTOpEeHUME 229

Bcero

1024y
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