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MHNOACHUTEJBHAS 3AIIUCKA

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "AJITEBPA"

PaGouas mporpamma o yuebHomy Kypey "Anredpa" as odyuaromuxces 7-9 kiaccoB pa3padoTaHa
Ha ocHoBe DexepaqbHOrO TOCYIAPCTBEHHOTO OO0pa30BaTEIbHOIO CTaHJIApTa OCHOBHOTO OOIIETO
o0pa3oBaHusl C y4ETOM M COBPEMEHHBIX MHUPOBBIX TPEeOOBaHUH, MPEIBSBIAEMBIX K MaTeMaTHYECKOMY
00pa30BaHUIO, U TPAAULIMN POCCUHCKOTO 00pa30BaHUs, KOTOPhIE 0OSCIICUNBAIOT OBJIA/ICHNUE KITFOUEBBIMU
KOMIICTCHUOUAMHU, COCTABJIAIOIIUMU OCHOBY IJII HCIIPCPBIBHOT'O 06pa30BaHI/ISI U CaMOpa3BUTHUA, a4 TAKIKC
[EJIOCTHOCTh  OOLIEKYIBTYPHOTO, JIMYHOCTHOTO M TIIO3HABATEIBHOTO pAa3BUTHA oOOydarommxcs. B
nporpaMme YUYTCHBI HJACHU W IIOJIOKCHUA KOHHGHHI/II/I Pa3BUTHA MATCMATHUYCCKOI'O O6p2130BaHI/I$I B
Poccwuiickoit @enepanuu. B smoxy mudpoBoii Tpanchopmamnuu Beex chep deIoBeUeCKOr NesITeIbHOCTH
HEBO3MOKHO CTaTh 00Pa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM 0e3 0a30BOM MaTeMaTHu4ecKOn IMOATOTOBKH.
Vike B mIK0JIe MaTeMaTHKa CJIIY)KUT OIIOPHBIM MPEAMETOM JId U3YYCHHA CMCKHBIX AUCHUILIMH, a IIOCIIC
HIKOJIBl PeaJIbHON HEOOXOIMMOCTBIO CTAHOBUTCS HENPEPHIBHOE 00pa3oBaHue, 4To TpeOyeT MOTHOIEHHON
6a30B0i 0011€00pa30BaTENILHON MTOJATOTOBKH, B TOM YHCIIE U MATEMATHYECKOM.

Oto o0O0yclIOBIEHO TEM, 4YTO B HAlIM JHU pPacTET YHUCIO Npo¢eccHil, CBA3aHHBIX C
HCMMOCPCACTBCHHBIM IMPUMCHCHUCM MATCMATUKU: U B cdgepe 35KOHOMHKH, U B 6H3HGCG, n B
TEXHOJIOTHYECKHUX O0JIaCTAX, U Jaxe B T'yMaHUTAapHBIX cepax. Takum oOpazoM, Kpyr MIKOJIBHUKOB, IS
KOTOPBIX MaT€MaTUuKa MOXKCT CTaTh 3HAYMMBIM IMIPEAMCTOM, PACIHUPACTCA.

HpaKTI/ILIGCKafl II0JIE3HOCTh MAaTEMAaTUKHU 06YCJ'IOBJ'IGHa TEM, 4YTO cé NpeaAMETOM  ABJIAIOTCA
(GbyH1aMeHTalIbHbIE CTPYKTYPbI HAILLIEr0 MUpPA: MPOCTPAHCTBEHHBIE (OPMBI U KOJTUUECTBEHHBIE OTHOIICHHUS
oT HpOCTeI\/’IIHI/IX, YCBanBAacMbIX B HCTIOCPEACTBECHHOM OIIBITE, 10 JOCTATOYHO CJIOKHBIX, H€06XO)II/IMI)IX pIn b
Pa3BUTHUA HAYYHBIX W MPUKIATHBIX I/I)IGI71. bes KOHKPETHBIX MaTEMaTHYCCKHUX 3HAaHUH 3aTPYAHCHO
IIOHUMAHHUEC TMPUHIOUIIOB yCTpOﬁCTB& " HCIIOJIB30BaHUS COBpeMeHHOﬁ TCXHUKH, BOCIIPHUATHEC U
UHTEpIpeTalysl  pa3HOOOpa3sHOW  COIMAIbHOM, SKOHOMHYECKOHM, TMOJUTUYECKON  HH(OpManuu,
Manod¢pheKTHBHA TIOBCEAHEBHAS MPAKTUYECKas ACSITEIBHOCTh. KaXIoMy 4YenoBEeKYy B CBOEH JKHU3HU
MIPUXOAUTCS BBIMOJIHSTH PACYETHI U COCTABIATH AITOPUTMBI, HAXOJUTh U MPUMEHATH (POPMYIIbI, BIaJETh
MPAKTUYECKUMH MNpUEMAMU TEOMETPUYECKHMX HM3MEPEHHH U TMOCTPOCHUM, YUTaTh HH(GOPMALHIO,
MIPE/ICTaBJICHHYI0 B BUJE TaOJMI], AUarpaMM U TpadHKOB, JKUTh B YCIOBUAX HEONPEIECNEHHOCTU H
TMOHUMATh BEPOSTHOCTHBIM XapaKTep CIy4alHBIX COOBITHH.

OpHOBpeMEHHO ¢ paciiupeHHeM cdep NMPUMEHEHHUsS MAaTeMAaTUKU B COBPEMEHHOM 0O0IecTBE BCE
0ojiee Ba)KHBIM CTAaHOBHUTCA MaTE€MaTHYECKUHM CTUJIb MBIIUICHUS, MPOSBISIONIUNCS B OMpPENeEHHBIX
YMCTBEHHBIX HaBbIKax. B mporiecce u3ydeHuss MaTeMaTHUKH B apceHall MPUEMOB U METOJOB MBIILICHUS
YeJI0BEKa €CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS MHAYKIUS U JIEAYKLHsA, 0000IIeHne U KOHKPETU3alus,
aHaJM3 M CHHTE3, KilaccuuKauus M cHcTeMaTu3alus, abcTtparupoBaHue H aHajorusi. OOBEKTbI
MaTeMaTHYeCKUX YMO3AKJIIOUEHUH, MpaBuiia UX KOHCTPYHMPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTHUYECKUX
MIOCTPOCHUI, CIOCOOCTBYIOT BBIpaOOTKE YyMeHHusi (opMylnupoBaTb, OOOCHOBBIBATH U JOKa3bIBAaTh
CYXJICHHUS, TEM CaMbIM Pa3BHBAIOT JIOTMUYECKOE MBIIITICHHE. Beayias poib npuHaUIeKUT MaTeMaTuKe 1
B (DOPMUPOBAHUU AITOPUTMHYECKONW KOMIIOHEHTHI MBIILICHUS U BOCIHUTAHUU YMEHHMH JEHCTBOBATH IO
3aJJaHHBIM AJITOPUTMAaM, COBEPILIEHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBHIE. B mpoliecce perieHus
3a/la4 — OCHOBOM yueOHOM JeATeIbHOCTH Ha YPOKaX MaTeMAaTUKH — Pa3BUBAIOTCS TAaK)Ke TBOpUYECKas U
MIPUKJIaIHASl CTOPOHBI MBIIILICHUSI.

OO0yueHnue MaTeMaTHKe AaE€T BOZMOXKHOCTh Pa3BUBaTh Y 00yUaIOUIUXCS TOUHYIO, PAIMOHATIBHYIO U
MHOOPMATUBHYIO pe4Yb, YMEHHE OTOupaTh Haubojee TMOAXOAAIUE S3bIKOBbIE, CHUMBOJIUYECKHE,
rpaduyeckue cpeacTBa sl BRIPAKESHUsI CY)KICHUI U HATJIATHOTO UX MPECTaBICHUS.

Heob6xomuMbIM KOMIIOHEHTOM OOIIeH KyIbTYpbl B COBPEMEHHOM TOJKOBAaHUU SBISIETCS 0O0IIee
3HAKOMCTBO C METOJIaMU TO3HAHUS JIEMCTBUTEIBLHOCTH, NPEACTABICHHE O MpeIMeTe M METoJAax
MaTeMaTHKH, UX OTIUYHUNA OT METOJOB APYIrUX €CTECTBEHHBIX M T'yMaHUTAPHBIX HAayK, 00 0COOEHHOCTSIX
MIPUMEHEHHSI MAaTEeMATUKH JIJISl PeIlIEHUs] HAyYHBIX U MPUKJIAIHBIX 3a7a4. TakuM 00pazoM, MaTeMaTHU4ecKoe
oOpa3oBaHHe BHOCUT CBOM BKJIaJ B JOPMUPOBAHUE OOIIEH KyIbTyphl UeIOBEKa.

N3ydeHne MaTeMaTUKU TaKKe CIOCOOCTBYET 3CTETUYECKOMY BOCTIMTAHUIO YEIIOBEKA, TOHMMAHUIO
KpacoThl M U3SIIECTBA MATEMATUYECKUX PACCYKJICHUN, BOCIIPUSTHIO T€OMETPHUECKUX (POPM, YCBOCHHUIO
UJIeu CUMMETPUH.

HEJIA U3YUEHUSA YYEBHOTI'O KYPCA "AJITEBPA"

AnreOpa sBIIIETCS OJHUM U3 OMOPHBIX KYpPCOB OCHOBHOM IIKOJIBI: OHAa OOECTeunBaeT U3Yy4YCHUE
JPYTUX OUCHUIUINH, KaK €CTeCTBEHHOHAYYHOTO, TaK U TYMaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIMMO
UL TIPOJOJDKeHHUS OOpa3oBaHUS M B IOBCETHEBHOH >XKu3HU. PasButue y oOydaromuxcs Hay4dHBIX



MIPEJICTABICHUI O MPOWCXOXKJICHUM U CYINIHOCTH anreOpanyecKux aOCTpakiui, crnocode OoTpakeHus
MaTeMaTHYeCKOW HAyKOW SBJICHWA M TPOIECCOB B MPHUPOJE U OOMIECTBE, POJM MATEMATHYECKOTO
MOJICIUPOBAHUSI B HAaydYHOM I[IO3HAHMM M B TPAKTHKE CHOCOOCTBYET (OPMHUPOBAHHIO HAYYHOTO
MHUPOBO33PCHUS W KA4Ye€CTB MBINUICHUS, HEOOXOAMMBIX I aJanTallid B COBPEMEHHOM IHU(POBOM
obmiectBe. M3yueHue anreOpbl €CTECTBEHHBIM O0pa3oM OOECTeUMBAET Pa3BUTHE YMEHHS HAONIONATH,
CpaBHHBaTh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHS, CIIOCOOHOCTH
apryMEHTUPOBAHHO 0OOCHOBBIBATH CBOM JICHCTBHS M BBIBOJIBI, OPMYITHPOBAThH yTBEepKaAeHUA. OcBOCHUE
Kypca anreOpsl 0o0ecredrnBaeT pPa3BUTHE JIOTHYECKOTO MBIIUICHUS OOYYAIOMIMXCS: OHHM HCIOJB3YIOT
JCTYKTUBHBIC W WHIYKTUBHBIE PACCYXKICHHUs, OO0OOIIEHWE M KOHKPETU3AlHI0, a0CTparupoBaHuE U
a"anoruto. OOyueHue anreOpe MpearnoJiaraeT 3HAYUTENBHBI 00BEM CaMOCTOSITETBHON JESTEIbHOCTH
oOyJaromuxcs, TIO3TOMY CaMOCTOATEIBHOE pEIIeHHE 3a7ad eCTECTBEHHBIM 00pa3oM SBIISICTCS
peainzanuen JesTeIbHOCTHOTO IPUHLKIIA O0yYEHUSI.

B crpykrype nporpammel yueOHOro Kypca «Auredpa» OCHOBHOM IIKOJBI OCHOBHOE MECTO
3aHUMAIOT COJIEP)KATeNbHO-METOANYECKHE JHHUM: «Yucma ¥ BBIUMCIEHUS»; «AnreOpanmdyeckue
BBIpQKCHUS», «YpaBHEHHS H HepaBeHCTBay»; «DyHkmmm». Kaxmas W3 OSTHX CcoIepKaTelnbHO-
METOJIMUYECKUX JTUHUH pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET M3YUCHHS Kypca, eCTECTBEHHBIM 00pa3om
MeperuieTasich ¥ B3aWMOJICHCTBYS C JPYTMMH €ro JMHHSAMHU. B Xoze M3ydeHHs Kypca OOydaronImMcs
MIPUXOJIUTCS JIOTUYECKH PACCYXIATh, UCIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBS3M ¢ ATHM
1eJ1eco00pa3HO BKIIIOUUTH B MPOTPaMMy HEKOTOPBIE OCHOBBI JIOTHKH, MPOHU3BIBAIONINE BCE OCHOBHBIE
paszensl MaTEMaTHYECKOTO O0Opa3oBaHUS W CHOCOOCTBYIONIME OBJAJACHHUIO OOYJArOIIUMHUCS OCHOB
YHHUBEPCAITLHOTO MaTEeMaTHIECKOTO sI3bIKa. Takum 00pa3oM, MOXKHO YTBEPKIATh, YTO COAEPKATEILHON U
CTPYKTYpPHOM 0COOEHHOCTBIO Kypca «AJredpay sIBISIETCS] €T0 MHTEIPUPOBAHHBIN Xapakrep.

Conepxanne nuHHH «Ywciaa ¥ BBIYACICHUS» CIY)KHT OCHOBOW JUIS NAbHEHINEro W3y4eHWUs
MaTeMaTHKH, CHOCOOCTBYET pAa3BUTHIO Yy OOydaroluXcs JIOTMYECKOTO MBIIIICHUS, (POPMUPOBAHUIO
YMEHHS [T0JIB30BAThCS AJITOPUTMAMH, a TAKKE TIPUOOPETCHHIO MTPAKTUICCKUX HABBIKOB, HEOOXOIUMBIX IS
MOBCETHEBHOM KM3HU. Pa3BuTHE MOHATHS O YHCIE B OCHOBHOM IIKOJIE CBA3aHO C PallMOHAIBLHBIMU U
MppalMOHAILHBIMH YUCJIaMU, (POPMUPOBAHUEM MPEICTABICHUN O JEHCTBUTEIBHOM YHCIIE. 3aBepIlICHUE
OCBOEHHS YHCJIOBOW JTMHUM OTHECEHO K CTapIllIeMy 3BeHY 00I1ero 00pa3oBaHusl.

Conepxanne AByX anreOpanvyecKux JUHUN — «AnreOpandeckrue BBIPAKEHUS» U «YPaBHEHUS U
HEPaBEHCTBA» CMOCOOCTBYeT (opMUpOBaHHIO Yy OOydYaronmuxcs MaTEeMaTHYeCKOro — ammapara,
HEO0OXOIMMOTO JJIsl PEeLIeHUs 3aJjad MaTeMaTUKU, CMEXHBIX MPEAMETOB U MPAKTHUKO-OPUEHTHPOBAHHBIX
3ama4y. B oCHOBHOH mikose ydeOHBIM MaTepuan TpyHIUPYeTCs BOKPYr PallMOHAIbHBIX BBIPAKEHUU.
Anrebpa 1eMOHCTpUpPYET 3HAU€HHE MAaTEMaTUKU KakK sI3bIKa JUIsl IOCTPOCHUS MaTEeMAaTUYECKUX MOJICIIEH,
OTHCaHUs MPOLIECCOB U SBJICHUH peabHOro Mupa. B 3a1aun 00ydenus anredpe BXOIAT TaKKe JabHenIIee
pa3BUTHE aJTOPUTMUYECKOTO MBIIUICHUS, HEOOXOJMMOTO, B YaCTHOCTH, JJII OCBOCHHSA Kypca
nH(OPMATUKK, W OBJIAJICHHE HAaBBIKAMU JEAYKTUBHBIX paccyxiaeHuil. IIpeoOpazoBaHne CUMBOJIBHBIX
(¢hopM BHOCHT CBOH crienn(puuecKuil BKIaJ B pa3BUTHE BOOOpaxKeHHsI, CIIOCOOHOCTEN K MaTEMaTUYECKOMY
TBOPUYECTBY.

Copepxannie (GyHKIMOHATBHO-TpAQUYECKON JIMHUU HAIENCHO Ha IMOJIyYeHHE NIKOJIbHUKAMHU
3HaHMNA O (PYHKLIMAX KaK BaKHEUIIEH MaTeMaTHUECKON MOJENH Ui ONUCAHUS W MCCIEAOBAHUS Pa3HO
00pa3HbIX MPOIECCOB U SIBICHUH B mpupoje u oOuiecTBe. M3yueHune 3Toro martepuana crocoOCTBYeT
pa3BUTHIO y OOy4aroUIMXcsd YMEHUS HCIHOJB30BaTh pa3jMyYHble BbIpAa3UTEIbHBIE CPEACTBA S3bIKA
MaTeMaTHUKU — CIIOBECHBIE, CHUMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKIaA B (HopMHUpOBaHHE
MIPEJICTaBJICHHUI O POJIM MATEMATHKHU B Pa3BUTHH LIMBUIU3AIMU U KYIbTYPHI.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

CornacHo yyeOGHOMY MaHy B 7—9 Kiaccax u3ydaercs y4eOHBIH Kypc «Anredpay», KOTOPBIi
BKJIIOUAET CJIEIYIOINE OCHOBHBIE pa3jeibl coiepxaHus: «Uucina v BBIUMCICHUS», «AJredpanyeckue
BBIPOKEHUS», «YpaBHEHUS U HEPABEHCTBAY, «DyHKIUNY.

VY4eOHbIi TIaH HAa U3Y4YeHHE anreOpsl B 7—9 Kiaccax OTBOJUT HE MeHee 3 y4eOHBIX 4acoB B
HEJIEeII0 B TEeYCHHE KaXI0TO rojia 00yueHus, BCEero 3a TpH roa o0ydeHust — He MeHee 306 yueOHbIX YacoB.

COJAEP)KAHUE YUYEBHOTI'O KYPCA "AJITEBPA"

7 KIIACC

Yuciaa 1 BbIYMCTIEHUS

PammonansHbIe yKcaa.

JlpoOu OOBIKHOBEHHBIE W JIECATHUYHBIE, TIEPEX0Jl OT OAHON (hopmbl 3ammcu Apobelt K APyroil.
[ToHsTHE palMOHANBHOTO YHMCJA, 3allldCh, CPAaBHEHUE, YHNOPSAJOYMBAHUE PALMOHAIBHBIX YHCEL.



Apudmernueckue IEHCTBHS ¢ palMOHAIBHBIMU yuciamH. PereHue 3agad U3 peajbHON NMPAKTHKH Ha
4acTu, Ha ApoOu.

CreneHb C HaTypaJbHBIM IOKa3aTelieM: OIpe/elieHue, MpeoOpa3oBaHne BBIPAKEHUH HAa OCHOBE
OTIpeNieNIeHus], 3aMuch 0OJBIUX unceln. [IponeHTsl, 3anich MPOLEHTOB B BHUAE APOOM U JIpoOu B BUIC
IIPOLICHTOB. TpU OCHOBHBIE 33/1a4 Ha IPOLIEHTHI, PELLIECHNE 3a/1a4 U3 PEeallbHOU IIPAKTUKHU.

[IpuMeHeHne PU3HAKOB AEIMMOCTH, Pa3JI0KEHUE Ha MHOXKHUTEIN HATYPAIIbHBIX yucel. PeanbHble
3aBHCUMOCTH, B TOM YHCJIE IPsIMasi ¥ 0OpaTHask MPOTIOPLUUOHATBHOCTH.

AJredpanyeckue BbIpaKeHHs

[lepemeHHBIE, YHCIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOM. JlomycTuMmble 3Ha4YeHUS
nepeMeHHbIX. [lpencraBiieHne 3aBUCMMOCTH MEXAY BEIMYMHAMM B BHUJE (opMynbl. Beluucinenus mno
dopmymnam. IIpeoOpasoBanne OYyKBEHHBIX BBIPQKCHUH, TOXKJIECTBEHHO paBHBIC BBIPAKCHHS, MpPaBUIIA
npeoOpa3oBaHUs CYyMM U TPOW3BEICHHMN, IpaBHIA PACKPBITHS CKOOOK M TPUBEACHUS ITOJO0OHBIX
CJIaraeMblIX.

CBoiicTBa CTENEHH C HATYPaJIbHBIM MOKa3aTelIeM.

OpnHownenbl u MHorowieHbl. CreneHb MHoroujeHa. CloXeHHe, BBIYMTAHUE, YMHOXKEHHE
MHOTO4JIEHOB. POPMYIIBI COKPAIIEHHOTO YMHOKEHHUS: KBaJApaT CyMMBbI M KBajapaT pazHoctu. Popmyna
pa3HOCTH KBaJpaToB. Pa3noxkeHne MHOTOYIEHOB HA MHOKHUTEIIH.

YpaBHeHust

VYpaBHeHHE, KOpEHb YypaBHEHHUS, IIpaBHJia IpeoOpa3oBaHUs YpPaBHEHMs, PaBHOCHIIBHOCTb
ypaBHeHUH. JInHENHOE ypaBHEHNE ¢ OJTHOM IEPEMEHHOM, YUCIIO KOPHEHN JINHEWHOIO YPaBHEHUS, PELLICHUE
JMHEWHBIX ypaBHeHUH. COCTaBJI€HHE YPABHEHUW IO YCIOBHMIO 3ajaud. PemeHume TEKCTOBBIX 3a/1ay C
MOMOIIBI0 ypaBHEHUH. JIuHeliHOe ypaBHEHHE ¢ AByMs IepeMeHHbIMU M ero rpaguk. Cucrema IBYX
JUHENHBIX ypaBHEHUN C JByMs MepeMeHHbIMU. PelieHue crucreM ypaBHEHHMH CIOCOOOM MOJCTaHOBKH.
[Ipumeps! penieHust TEKCTOBBIX 3a7a4 C IOMOIIBIO CUCTEM YPAaBHEHMI.

Koopannartel u rpapuku. ®yHkuumn

Koopnunara toukn Ha mpsiMmod. YucinoBbie mpoMexyTkH. PaccTosiHme Mexay IBYMsI TOUKaMU
KoopaAuHATHOU npsiMoid. [IpsmoyronpHas cucrema koopauHat, ocu Ox u Oy. Abcurcca U OpArHATa TOYKH
Ha KOOpAMHATHOM TuiockocTH. [Ipumepsl rpadukoB, 3agaHHbIX Gopmynamu. UteHne rpaduKoB peanbHbIX
3aBucuMoctei. [lonstue ¢ynkmuu. I'paduk ¢ynkmuu. CpoiictBa ¢GyHkiuii. JluneiHas ¢yHkus, e
rpaduk. ['paduk pynxkuun y= IxI. I'padudeckoe permieHrne TUHEHHBIX YpaBHEHUM U CHCTEM JIMHEHHBIX
YpaBHEHUH.

8 KVIACC

Yucia 1 BBIYUCICHHUSA

KBanparublit kopenb u3 uncina. [lonsrue o0 uppanuonanbHOM yucie. JlecsTuuHble MPUOTUKEHUS
uppauuoHanbHeIX unced. CBoiicTBa apupMeTHUecKMX KBaJIpaTHBIX KOpHEH M HMX NIpPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BRIPAXKEHHUH U BEIUMCICHUIM. [leiicTBUTENbHBIE YnCIIa.

AsiredOpanyeckue BbIpasKeHU s

KBagpatHblii TpEXuiieH; pa3iioxKeHNe KBaJAPAaTHOTO TPEXWICHA HA MHOKUTENH.

Anrebpandeckas aApoOb. OcHOBHOE CBOMCTBO anrebOpandeckoil npoOu. CioxkeHue, BbIYHTAHUE,
YMHOEHUE, JIeIeHre anredpandeckux Apoodeid. PanimoHanbHble BRIpaKEHUS U UX IPeoOpa3oBaHue.

YpaBHeHNs 1 HEPAaBEHCTBA

KBanpatnoe ypaBHeHwue, opMyna KopHeH KBagpaTHoro ypaBHeHus. Teopema Bueta. Permenue
ypaBHEHUH, CBOASALIMXCS K JMHEHHBIM U KBaJpaTHbIM. [IpocTeiimne ApoOHO-palinoOHAIbHBIE YPaBHEHHUS.

I'padmyeckas unTEepIpeTaIus YpaBHEHHH ¢ ABYMS IEPEMEHHBIMH U CUCTEM JIMHEWHBIX YPaBHEHHIA
¢ AByMsl iepeMeHHbIMU. [IprMephl petieHust CucTeM HEJIMHEHHBIX YPaBHEHHM C IByMs IEPEMEHHBIMU.

PerieHune TeKCTOBBIX 3aj1ay anreOpanvyeckuM CrocoOOM.

HucnoBble HEpaBEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OJHOM INepeMEHHOM. PaBHOCWIBHOCTH
HepaBeHCTB. JIMHeiTHbIe HEPABEHCTBA C OJIHOM nepeMeHHON. CUCTeMbl JIMHEWHBIX HEPABEHCTB C OJIHOM
IIEPEMEHHOM.

DyHKUUH

[Tonsitue pynkunu. O6macTh onpeaeneHust 1 MHOXecTBO 3HaueHu pyHkuuu. CriocoObl 3a1aHus
GbyHKIUH.

I'padux ¢ynkiuu. Utenue cBoicTB ¢yHKIuM no e€ rpadukxy. Ilpumepsl rpadukoB ¢(yHKIUH,
OTpaXKaroIlMX peasbHbIE IPOLIECCHI.

OYHKIMH, OMUCHIBAIONINE IPSIMYI0 U 0OpaTHYIO MPOMOPIMOHATBEHBIE 3aBHCUMOCTH, UX TpaduKy.
OyHkIMu Y = X2, Y = X5, y=\/x, y= IxI.



I'paduueckoe penieHre ypaBHEHUH U CUCTEM ypaBHEHUH.

9 KVIACC

Ymucna v BbIYUCICHUS

ParnonanbHble yncna, UPPAUOHAIBHBIE YUCIIA, KOHEYHbIE U OCCKOHEYHBIEC JIECSITUYHBIE APOOH.
MHOX€ECTBO JCHCTBUTEILHBIX YHCEIN; JCHCTBUTEIbHBIC YHCIA KaK OECKOHEYHBbIE NECATUYHBIE IpoOu.
B3auMHO 0/1HO3HAUYHOE COOTBETCTBUE MEXKIY MHOXXECTBOM JIEHCTBUTENBHBIX YHUCEN U KOOPAMHATHOMN
IIPSIMOM.

CpaBHeHHUE IEHCTBUTENBHBIX YUCEl, apu(METHYECKHE ACHCTBUS C JCHCTBUTEILHBIMU YHCIIAMH.

W3mepenus, npubinkeHus, OUEHKU.

Pa3mepbl 00bEKTOB OKPYKAIOIIEr0 MUPA, JUIMTEILHOCTD IIPOLIECCOB B OKPYXKAIOIIEM MUpE.

[TpubnmxEénHOE 3HaYEHNE BEIMYUHBI, TOUHOCTH NpuOmmxkenns. Okpyrienue yncen. [Ipukuaka u
OLICHKA PE3YJIbTATOB BHIYUCICHUM.

YpaBHeHusI 1 HePaBEeHCTBA

YpaBHEHHUsI C OJHOU ITEPEMEHHOM.

JIuneiiHoe ypaBHeHue. Pemienne ypaBHEHUH, CBOAAIIMXCS K TUHEHHBIM. KBagpaTHoe ypaBHeHue.
Pemrenne ypaBHeHuMH, CBOASIIMXCS K KBaJApaTHbIM. bukBaapaTtHoe ypaBHeHHe. [Ipumepsl pemenus
ypaBHEHUW TpeThed U UeTBEPTOM CTENeHeW pa3loKeHHeM Ha MHOXHUTENU. Pemenne apoOHO-
paloHaIbHBIX YpaBHEHUN. PelieHre TeKCTOBBIX 3a7a4 aJiredpandeckuM METOJIOM.

Cucrembl ypaBHEHUH.

VYpaBHeHHE ¢ ABYMs IEPEMEHHBIMU U €ro rpaduk. Pemienne cucreM OByX JIMHEHHBIX ypaBHEHUH C
IBYMsI TepeMeHHBbIMU. PerieHne cucTeM JIByX ypaBHEHUM, OJTHO M3 KOTODPBIX JHHEHHOe, a Jpyroe —
BTOpPOH cTeneHu. ['paduueckas HHTEpIpeTaIys CUCTEMbl YpaBHEHUH € ABYMS IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 33724 alNTreOpandecKuM CIIocoOOM.

HepasencrBa

UucnoBble HEPABEHCTBA U X CBOMCTBA. PellleHre TMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOI.
Pemrenue cuctem TMHEHHBIX HEPABEHCTB C OJTHOM mepeMeHHoM. KBaapaTHbeie HepaBeHcTBa. ['padudeckas
HMHTEpIIPETAIUs HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

D yHKUUHA

Ksagparnunas ¢hyakuus, e€ rpaduk u cBoiicta. [Tlapabosa, koopauHATHI BEPIIMHBI TApa0d0JIbI, OCh
CUMMETPHUH TTapaboJIbI.

[padukn byrxmmit: y = kx, y=kx +b, y=k/x. Y=Vx, y=x*. y = | x | u ux cBoiicraa.

Yucii0Bble N0CJIEA0BATEIBHOCTH

Omnpenenenre U cocoObl 3aJJaHKs YUCIOBBIX MOCIEI0BATEIbHOCTEN.

[londaTre 4KMCIIOBOM MOCIEAOBATEIBHOCTUA. 3aJaHUE IOCIEAOBAaTEIbHOCTH PEKYPPEHTHOMN
dhopmysoit 1 popMysoi N-ro diIeHa.

Apudmernueckas v reoMeTprUecKas POrpeccuu.

Apudmernueckas U reomerpuyeckas mnporpeccur. Dopmynsl N-ro ujieHa apupMETHUYECKOH U
F€OMETPUUECKOU MPOTrPECCUil, CyYMMBbI IIEPBBIX N YJICHOB.

N300pakeHue WieHOB apuU(PMETHUECKON U TEOMETPUYECKON MpOrpeccuil TOYyKaMu Ha
KOOPAMHATHOU MJIOCKOCTH. JIMHENWHBIN U 3KCIOHEHIIUANbHBIA poCT. CII0KHBIE IPOLICHTHI.

INVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATDI

OcBoeHnue yueOHOro Kypca «Anredpa» T0JKHO 00ecreunBaTh JOCTHKEHUE HAa YPOBHE OCHOBHOTO
oOmiero o0pazoBaHMs CIEAYIOIIUX JIMYHOCTHBIX, METAIPEIMETHBIX U MpPEeAMETHBIX 00pa30BaTENIbHBIX
pe3ynbTaToB:

JIMYHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE pe3yabTaThl OCBOEHUS MPOrPaMMBbl yUeOHOTO Kypca «Anredpa» XapaKTepH3yroTCs:

IIarpunoTnyeckoe BoCIMTAHUE:

IIPOSIBJICHUEM HUHTEpeca K IPOILIJIOMY M HACTOSIIEMY POCCHMCKON MaTEMaTUKH, LIEHHOCTHBIM
OTHOILIEHUEM K JIOCTHJKCHHAM DPOCCUHMCKUX MAaTEMAaTHKOB M POCCUHCKOM MAaTE€MaTUYECKOW IIKOJIBI, K
MCIOJIb30BAHUIO ATUX JOCTHKEHUH B JIPYTUX HAyKax U MPUKIAJHBIX cepax.

I'paiknanckoe ¥ 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUeE:

TOTOBHOCTbIO K BBINIOJHEHHIO OOS3aHHOCTEH TpaxJaHMHA M pealu3allid ero Ipas,
MPEJCTaBICHUEM O MaTeMaTHYECKHMX OCHOBAX (DYHKIIMOHUPOBAHMS DPA3JIUYHBIX CTPYKTYp, SBICHHUH,
IpoIelyp TPaKIaHCKOTO o0mecTBa (BBIOOPHI, OMPOCH! U TIp.); TOTOBHOCTBIO K OOCYXJICHHIO 3THYECKUX
po6JieM, CBSI3aHHBIX C IPAKTUYECKUM ITPHUMEHEHHEM JOCTHKEHUM HayKH, OCO3HAHUEM BaXKHOCTH MOPAJIb-
HO-3THYCCKUX MMPUHIUIIOB B ACATCIBHOCTHU Y‘-IéHOFO.



Tpynosoe Bociutanue:

YCTAaHOBKOW HA AaKTHBHOE YYacTHE€ B pEIICHUH MPAKTHYECKUX 3a7ad MaTeMaTHYeCKOU
HaNpaBJICHHOCTH, OCO3HAHUEM BAXHOCTH MAaTEMaTH4YeCKOro 0Opa3oBaHUs HA MPOTSDKEHUH BCEW JKU3HU
IUTsL CHETTHOM PO ecCHOHATBHOMN AEATEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHIA,

OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHUEM HHIUBUIYaIbHON TPACKTOPHH 00Pa30BaHMS U )KU3HEHHBIX
IUTAHOB C yYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYecKoe BOCIIUTAHUE:

CIOCOOHOCTBIO K AMOIMOHAIBHOMY U 3CTETHUYECKOMY BOCIPHATHIO MATEMAaTHYECKHX OOBEKTOB,
3aJ1a4, pelieHni, pacCyXACHUI; YMEHHUIO BUJETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOI' O MO3HAHMSA:

OpHUEHTAINEH B ACATEIHEHOCTH HA COBPEMEHHYIO CUCTEMY HayYHBIX MPEJCTABICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHA YEIOBEKA, IPUPOIbI M 00IIeCTBa, TOHUMAHUEM MaTEeMaTHUECKOW HAYKH KaK
cepbl 4eTTOBEUECKON ACATEIBHOCTH, 3TANOB €€ Pa3sBUTHS U 3HAUUMOCTH JUTSI Pa3BUTHSI [IUBUIIN3AIUY;

OBJIQZICHUEM SI3BIKOM MAaTEMAaTUKU U MaTEMAaTUYECKON KYIbTYpOH KaK CPEICTBOM NIO3HAHUS MHPA;

OBJIaJIEHUEM MPOCTEUIIIMMH HaBBIKAMHU UCCIIEIOBATEIbCKOM A€ATEIbHOCTH.

®duznyeckoe BocnuTaHue, (opMHpPOBaHUE KYJIbTYPbl 310POBbS H 3MOLHOHAJIBLHOIO
Os1aronosyqusi:

TOTOBHOCTBIO TMPHUMEHATh MaTeMaTHYeCKHWE 3HAHWS B HMHTEPECax CBOETrO 3I0POBBS, BEICHUS
310pOBOT0 00pa3a )KMU3HHU (310pOBOE MUTaHHE, COATaHCUPOBAHHBIN PEXXUM 3aHATUHN U OTAbIXA, PEryJsipHas
(u3nueckas akTUBHOCTB);

c(hOpMUPOBAHHOCTHIO HaBBIKA pedIeKCUH, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY W TaKOTO K€
IpaBa Jpyroro yejaoBeKa.

JKO0JI0TrHYeCKOe BOCIIUTAHHE:

OpUEHTalliel Ha MPUMEHEHHE MaTeMaTW4YeCKHMX 3HaHUM Juid pemeHus 3ajad B o0nactu
COXPaHHOCTH OKPYXKAOIIEH Cpebl, IUTAHUPOBAHHS IIOCTYITKOB M OIIEHKU WX BO3MOKHBIX TIOCTICICTBHH JUTS
OKpY)Karollen Cpeibl;

0CO3HaHMEM TJI00AIBHOTO XapaKTepa HKOJIOTUUECKUX MTPOOIIEM U ITyTeH UX peIieHusl.

JIn4HOCTHBIE pe3y/IbTaThl, 00eceYrBaloIMe AJANTALHI0 00yYaoIerocs K M3MeHAI0 UM
YCJOBHSIM COLUAIBbHON U IPUPOAHOI Cpebl:

. TOTOBHOCTBIO K JICHICTBHMSM B YCIOBUSAX HEONPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPaKTHUECKYIO NESTEIbHOCTh, B TOM YMCJIE YMEHUE YUUThCA Yy APYTHX JIIOneH,
IpUOOpETaTh B COBMECTHOM J€STEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 ONbITa JPYTUX;

. HE00X0AUMOCTBIO B (JOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4ucie (OpMyIHpoOBaTh HJIEH,
MOHATUSA, TUIIOTE3bl 00 0OBEKTAX U SIBJIECHUSX, B TOM YHCJIE paHEe HE U3BECTHBIX, OCO3HABATh JAC(UIIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHUE;

. CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIlMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO
Kak BBbI30B, TpEOYIOIIMH KOHTpMEp, KOPPEKTHpPOBaTh IPHUHUMAEMble pELIEHUs U JeHcTBus,
(GbopMynUpOBaTh U OLICHUBATH PUCKHU U MOCIEACTBU, ((OPMUPOBATH OMBIT.

METAINIPEAMETHBIE PE3YJIbTATbI

MeranpeqMeTHble  pe3ylbTaThl  OCBOEHHS  IporpaMMbl  ydeOHOro kypca  «Anrebpa»
XapaKTepU3YIOTCS OBJIA/ICHUEM YHUBEPCAbHLIMU HOZHAGAM ENIbHBIMU OCLICIBUAMU,
VHUBEPCANbHLIMU KOMMYHUKAMUGHBIMU OelcmEUAMU u
VHUBEPCANbHBIMU PEYSIAMUGHBIMU OCliCIEUAMU.

1) Vuusepcanvuvie nosnasamensvhsle oeticmeusi  obecneyugaom — opmuposanue  OA308bIX
KOCHUMUBHBIX NPOYECcCco8 00yHarowmuxcs (0ceoerue Memooos NO3HANU OKPYICAIOWe20 MUpa, npuMeHeHue
JI02UYeCcKUX, UCcie008amenbcKux onepayutl, ymeHul pabomams c ungopmayuet).

ba3oBrble Jornyeckue 1eMCTBHUA:

. BBISBJIATh M XapaKTEpU30BaTh CYLIECTBEHHBbIE IPHU3HAKM MaTEMaTHYECKUX OOBEKTOB,
MOHATUHM, OTHOIIEHUH MeXIy NOHATUAMH; (HOPMYIHPOBATh OINpPEAEICHUS MOHATHHA; yCTaHABIUBATh
CYIIECTBEHHBIN TMpH3HAK KJIAacCU(PUKALMU, OCHOBAHMS s OOOOLICHHS U CpPaBHEHUS, KPUTEPHH
MIPOBOJIMMOTO aHAN3a,;

. BOCIIPUHUMATD, (I)OpMy.]'II/IpOBaTB n Hp606pa30BBIBaTB CYXXACHHUA: YTBCPAUTCIIBHBIC U
OTPULATCIIBHBIC, CIMHUYHBIC, YACTHBIC U OGIJ.II/IG; YCJIOBHBIC;
. BBIABJIATE MATCMATUUCCKUEC 3aKOHOMCEPHOCTH, B3aUMOCBA3HW U MPOTHUBOPCHUA B (I)aI(TaX,

JIAHHBIX, HAOJIOJCHUAX U YTBEP)KICHMAX; MpeanaraTh KpUTEpPUU AJS BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNL;



. ACIaTh BBIBOABI C HCIIOJIB30BAHUCM 3daKOHOB JIOTUKH, ACAYKTUBHBIX W HWHIAYKTHUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUeHUH 110 aHAJIOTHH;

. pa3buparb J0Ka3aTeNbCTBA MATEMAaTUYECKUX YTBEP)KICHHH (TPsSMBbIE M OT MPOTUBHOIO),
MPOBOJIUTH CAMOCTOSATEIBHO HECIIOKHBIE JI0Ka3aTeNbCTBA MAaTEeMaTH4eCKUX (DaKTOB, BBICTPAUBATh
apryMEeHTalUIO0, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,

. BBIOMpATH CIIOCO0 pemieHus yueOHoM 3ajauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHUS,
BBIOMpATh HanbOJIee MOIXOAAUINHA ¢ Y4ETOM CAMOCTOSITETILHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3zoBble ucciaenoBaTeibcKue 1eHCTBUS:

. HCII0JIb30BATh BONPOCH! KaK MCCIIEOBATEIbCKUN UHCTPYMEHT MO3HAHUS; (POPMYIUPOBAThH
BOTIPOCHI, (PUKCUPYIOIIUE TPOTUBOPEYINE, TPOOIEMY, CAMOCTOATEIIHO YCTAHABIUBATH HCKOMOE U JIaHHOE,
(bopMUpPOBATH THIIOTE3Y, APT'YMEHTHPOBATH CBOIO IMO3UINI0, MHEHHE;

. MPOBOJUTH TI0 CAMOCTOSTENBHO COCTABICHHOMY IUIaHY HECJIOXHBI JKCIIEPHMEHT,
HeOOoJIBIIIOe MCCIIeIOBAaHNE TI0 YCTAHOBJICHUIO 0COOEHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, 3aBHCUMOCTEH
00BEKTOB MEX]Ty COOO0M;

. CaMOCTOSITEIIEHO (POPMYIUPOBATH 0OOOIIEHHUSI U BBIBOJIBI IO PE3yIbTaTaM MPOBEAEHHOTO
HAOJIO/IEHUs, WCCIIEIOBaHMs, OIICHMBATh JIOCTOBEPHOCTh TIOJYYEHHBIX pE3yJbTaTOB, BBIBOJOB U
00001IEeHHNI];

° IMPOTHO3UPOBATh BO3MOXKXHOC pPa3BUTHUC MPOLECCCA, a TAKIKC BBIABUTATH MPCAIIOJIOXKCHUA O
€ro pa3BUTUHN B HOBLIX YCIIOBHIX.

Patora ¢ undopmanmeii:

. BBISIBJISITh HEAOCTATOYHOCTh M M30BITOYHOCTh MH(POPMAIUH, JaHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a/1a4H;

. BBIOMpATh, AHAJIU3UPOBATH, CHUCTEMATH3MPOBaTh W HUHTEPIPETUPOBATh HHOOPMALINIO
Pa3IMYHbIX BUJIOB U (POPM MpEACTaBICHHUS;

. BBIOMpaTh (QOopMy MpeAcTaBlieHUs MHPOPMAIMU U WUIIOCTPUPOBATH pelIaeMble 3aJauu
CXeMaMH, AMarpaMMaMHu, MHOH rpadukoil 1 uX KOMOMHALUAMU;

. OLICHUBAaTh HAJIEKHOCTh HMH(OpPMALMKU MO KPUTEPUSAM, HPEUIOKEHHBIM YUUTEIEM WU
C(OpPMYJIMPOBAHHBIM CaMOCTOSTENBHO.

2) VHhueepcanvhvle KOMMYHUKAMUGHbBLE OeliCEUs. obecneyusaiom cpopmuposannocme
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

Oo0wmenne:

. BOCIIPUHMMATh U (OPMYJIUPOBATH CYXKAECHUS B COOTBETCTBUU C YCIOBHUSMH U LEISIMU

0O0IIIeHHUSI; ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOKO TOUKY 3PEHHS B YCTHBIX M TUCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUS 110 X0y PEIIeHUs 3a/1a4i, KOMMEHTHPOBATh TOJIYYEHHBIN Pe3yJIbTaT;

. B XOJ€ OOCYKJCHHS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKIAa€MOW TEMbI, MPOOJIEMBI,
perraeMoil 3a1a4r, BBICKa3bIBaTh UJIEH, HAIICJICHHBIC HA TIOUCK PEUICHHUS; COMTOCTABIISATh CBOU CYXKJICHUS C
CYXKJIEHUSMH JIPYTUX YIYACTHUKOB JUajiora, 0OHapyKHUBATh Pa3IMune U CXOCTBO IMO3HIINI; B KOPPEKTHON
dbopme hopmynupoBaTh pa3HOTIACHS, CBOU BO3PAKECHHUS;

. MIPEJICTaBIATh PEe3yNbTaThl PEIICHUS 3a/lauM, SKCIEPUMEHTa, MCCIEeIOBaHUs, MPOCKTa;
CaMOCTOSITENIbHO BBIOMpaTh (PopMar BBICTYIUIGHHMSI C Y4€TOM 3ajad Mpe3eHTallMu U 0CcOoOeHHOCTen
ayJUTOPHUH.

CoTpyannuecTBo:

. MMOHUMATh U HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON W MHIUBUIYaTbHOU PabOTHI MPHU
pelieHny y4eOHbIX MaTeMaTHYeCKHX 3a/ay;

o MPUHUMATH 1I€JIb COBMECTHOM JAESTENbHOCTH, IJIAHUPOBATh OPraHMU3aI[MI0 COBMECTHOM
paboThI, pacpeensaTh BUALI padoT, TOTOBApUBATHCS, 00CYKIATh IPOIIECC U PE3YIbTAT paboThl; 00001IaTh
MHEHHS HECKOJBKHX JIIOEH;

. y4acTBOBATh B TPYNMOBBIX (GopMax paboThl (00CYykAeHUs, OOMEH MHEHHSIMH, MO3TOBbIE
HITYPMBI U JIp.);

. BBITOJIHATE CBOIO YacTh pabOThl U KOOPAMHMPOBATH CBOU JEHCTBUS C APYTrUMH YJICHAMHU
KOMaH/Ibl;

. OLIEHUBATh Ka4e€CTBO CBOEr0 BKJIa/1a B OOLIHIA MPOIYKT O KPUTEPUSIM, CHOPMYIMPOBAHHBIM

YY4aCTHHUKAaMHU B3aUMOJCHCTBUSL.

3) Vuusepcanvuvie pecynamusnsle oeticmsus — obecneuugarom — @GopMuposanue  CMbICI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranmn3anus:



CaMOCTOSITEIIbHO COCTABJISATh TUIAH, AITOPUTM PEIICHUs 3a1a4H (MM ero 4acTh), BRIOMPATh CIIOco0
pemieHust ¢ y4€TOM MMEIOUIMXCA PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBAaTh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMALIUH.

CaMOKOHTPOJIb:

. BJIQJIETh CHOCOOAMHM CaMOTPOBEPKH, CAMOKOHTPOJS Mpollecca W pe3yibTaTa pelIeHHS
MaTeMaTHUYECKOM 3a1a9Hu;

. NpEABUACTh TPYAHOCTH, KOTOPbIE MOTIYT BO3HHMKHYTH IIPH DPCLICHWM 3a/a4d, BHOCUTH
KOPPEKTHBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIHCTB, HANJEHHBIX OMIMOOK, BBISIBICHHBIX
TPYIHOCTEN;

. OLICHUBATh COOTBETCTBHUE pE3yNbTAaTa JAEATEIBHOCTH IIOCTABJICHHOM LEIU U YCIOBHUSAM,
OOBSICHATh TPUYMHBI JOCTHIKCHUS WM HEJIOCTHIKCHHS IIeNH, HAXOOUTh OIIMOKY, IaBaTh OLEHKY
npHOOPETEHHOMY OTIBITY.

HNPEJIMETHBIE PE3YJIBTATDBI

OcBoeHnne yueOHOTO Kypca «AnreOpa» Ha ypOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUsS IOJKHO
obOecnieunBaTh JOCTHKEHHUE CIEAYIOIMINX IPEIMETHBIX 00pa30BaTeIbHbIX PE3YJIbTAaTOB:

7 KJIIACC

Ymncna v BbIYUCICHUS

Haxonuth 3HaueHUs YHCIIOBBIX BBIPaXXEHUI; MPUMEHSTh PazHOOOpa3HbIE CIOCOOBI U MPUEMBI
BBIYMCIICHUS 3HAUEHUN APOOHBIX BHIPAKEHUH, COAepKAIIUX OOBIKHOBEHHBIE U JECSITUYHBIE JPOOH.

[lepexoauTh OT 01HOM QOPMBI 3aNTUCH YUCEN K Jpyroil (mpeoOpa3oBhIBaTh JAECATUUHYIO IpoOb B
0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITUUHYIO, B YACTHOCTU B OECKOHEUHYIO JICCSITHIHYIO TPOOB).

CpaBHUBaTh U YHOPSAIOUNBATH PAllHOHAIBHbBIE YHCIIA.

OKpyrasTh yucia.

BbINONHATE NPUKHUIKY U OLIGHKY pe3yibTaTa BbIYMCICHHWM, OLIEHKY 3HAue€HUH YHCIOBBIX
BBIPAKCHUM.

BoInosHATh AeCTBUS CO CTENEHSMU C HAaTypalbHBIMU MOKA3aTEIISIMH.

[IpuMeHsTh NPU3HAKY JEIUMOCTH, Pa3iokKeHHe Ha MHOKUTEIHN HATypaJbHbIX YHCEI.

PemaTth NpakTUKO-OpUEHTHUPOBAHHBIE  33/Jay, CBSI3aHHbIE C OTHOUICHHEM  BEJIUYHH,
MIPOMOPLIMOHAIBHOCTHIO BEIMYHH, POLIEHTAMU; HHTEPIPETUPOBATH PE3YNIbTAThI PEIICHHUs 3a7a4 ¢ y4ETOM
OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMAaTPUBAEMBIX OOBEKTOB.

Anredpanyeckue BbIpasKeHU s

Hcnonp3oBath anrebpandeckylo TEPMUHOJIOTHIO U CHMBOJIHMKY, NPUMEHATH €€ B Mmpoliecce
OCBOEHHS y4eOHOTrO MaTepuarna.

Haxonuth 3HaueHus OyKBEHHBIX BHIPAKEHUH MPU 3aJaHHBIX 3HAUCHUSAX EPEMEHHBIX.

BoinmonHsaTe mpeoOpa3oBaHus IIEJIOTO BBIPRKEHHUS B MHOTOWIEH IPUBEACHUEM IOJA0OHBIX
ClIaraeéMbIX, paCKpbITHEM CKOOOK.

BbINoJIHATE YMHOXEHUE OJHOYIEHA Ha MHOTOWIEH M MHOTOYJeHa Ha MHOTOWIEH, MPUMEHSThH
(dbopMyIbl KBagpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcymiecTBIATh Pa3ioKeHHEe MHOTOWICHOB HAa MHOXKHUTEIM C MOMOIIbIO BBIHECEHHS 3a CKOOKHU
00IIero MHOXUTEIS, TPYIITUPOBKYU CIIaraeMbIX, IPUMEHEHHs] POPMYI COKPAIIEHHOTO YMHOXKEHUS.

[TpumensaTs npeoOpa3zoBaHUST MHOTOUWIEHOB [UISl PEIICHUS PA3IUYHBIX 33]a4 U3 MaTeMaTHKH,
CMEXHBIX MIPEJMETOB, U3 pealbHON MPAKTHKU.

Hcnonb3oBaTh CBOMCTBA CTENEHE ¢ HaTypalbHBIMH I[OKa3aTeIsIMU JUIsl [IPEoOpa3oBaHUS
BBIpaXKCHUM.

YpaBHeHHS U HEPABEHCTBA

Pemats nnuHelHbIE ypaBHEHUS ¢ OHOM NIEPEMEHHOM, MPUMEHS IIPaBUIIa IEPEX01A OT UCXOJHOTO
YPaBHEHUS K paBHOCWJIBHOMY eMy. IIpoBepsTh, ABIISETCS JIM YUCIIO KOPHEM YPABHEHMS.

[TpumMensTh rpaduyeckre MeToAbl IPH PEeIICHUH JIMHEHHBIX YPaBHEHUHN U UX CUCTEM.

[TonGupats mpuMepbl Map 4YUCElN, SBISIOUIMXCS PEIICHHEM JIMHEHHOTO YypaBHEHMS C JBYMs
IIEPEMEHHBIMHU.

CtpouTh B KOOPJMHATHOW IUIOCKOCTH TpaUK JTMHEHHOTO ypaBHEHHS C JBYMS IEpEMEHHBIMH;
MOJIb3YACh TpaKOM, IPUBOAUTH MPUMEPHI PEIICHUST YpaBHEHUS.

Pemate cuctembl IBYX JTMHEHHBIX YPAaBHEHHH ¢ ABYMsI IEPEMEHHBIMH, B TOM YHCIIE IPadUIecKu.

CocraBisaTh U peliaTh JUHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX YPAaBHEHUI IO YCIOBHIO
3aJ1a4M, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M ITOJTyYE€HHBIN pe3yJIbTar.

Koopaunatel u rpaduxku. @yHkuun



N3006pakaTh Ha KOOPAMHATHOMN MPSIMOM TOUKH, COOTBETCTBYIOILINE 3aJaHHBIM KOOPAUHATAM, JTy4H,
OTPE3KH, MHTEPBAJIbI; 3a MMCHIBATH YHCIIOBBIC IIPOMEKYTKH Ha aNreOpandeckoM s3bIKe.

OTmeyaTrh B KOOPAWHATHOM IJIOCKOCTH TOYKH IO 33JaHHBIM KO OpJIMHATaM; CTPOUTH rpaduku
TUHEeWHBIX QyHKIHH. CTpouTs rpaduk pyakuuu y = | x I.

OnwuchIBaTh C MOMOUIBIO (PYHKIIUI U3BECTHBIE 3aBUCIMOCTH MEXKIY BEIMYMHAMU: CKOPOCTb, BPEMS,
paccTosiHuE; 1IeHa, KOJIMYECTBO, CTOMMOCTD; IIPOM3BOAUTEIBLHOCTD, BpEMsI, 00bEM pabOTHI.

Haxonuts 3HaueHne GpyHKINU MO 3HAYEHUIO €€ apryMeHTa.

[lonnmaTs rpaduyecknii cnoco0® TpeACTaBICHUS M aHAIW3a HWHPOPMALMU; W3BJICKATH H
MHTEPIPETHPOBATh HHPOPMALIUIO U3 TPAPHUKOB PEATHHBIX IMPOLIECCOB U 3aBUCHUMOCTEH.

8 KVIACC

Ymncna v BbIYUCICHUS

[IpyumeHsaTh NMOHATHE apU(PMETUUYECKOIO KBAJAPAaTHOIO KOPHS; HAXOJIUTh KBaJpaTHbIE KOPHHU,
UCHOJIb3YS NP HEOOXOJMMOCTH KaJbKYJSTOP; BBIIOJHATH IMPeoOpa3oBaHUsl BbIPAKEHUH, COJEpKaAIINX
KBaJpaTHbIE KOPHH, HUCIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb30BaTh 3amucu OOJBIIMX W MaJIbIX YHCENl C MOMOIIBIO JECATUYHBIX ApoOel M cTeneHen
gucina 10.

Auaredpanyeckue BbIpasKeHHs

[IpyMeHSTh MOHATHE CTENEHH C IIeJIBIM M0Ka3aTeleM, BbIIOJIHATh MpeoOpa30oBaHMs BbIPaKEHUM,
COJIEpKAIIUX CTEIICHH C LEIbIM MOKa3aTeleM.

BbINONIHATE TOXAECTBEHHbIE NMpeoOpa3oBaHUs pallMOHAIbHBIX BBIPAKEHUN Ha OCHOBE IpaBUII
JNeUCTBUM HaJl MHOTOWIEHAMHU U aJIreOpandecKuMHU IpOOsSMU.

PacknanpiBaTte KBagpaTHBIA TPEXUIEH HA MHOKHATEIH.

[IpumensaTs npeoOpa3zoBaHUs BBIPAKEHHM JUIsl PEIICHUsS pa3IMYHBIX 3a/7ad M3 MaTeMaTHKH,
CMEXHBIX MIPEMETOB, U3 peaTbHON MPAKTUKH.

YpaBHeHUSI . HEPABEHCTBA

Pemrate nuHeliHbIe, KBaApaTHbIE YPAaBHEHUS W PALMOHAIBHBIC YPAaBHEHUS, CBOJSAIIMECS K HUM,
CUCTEMBI IByX YPABHEHUH C IByMs IEPEMEHHBIMHU.

[IpoBoauTh mpoCTEHIIME HMCCIAEAOBAHUS YPAaBHEHHM W CHUCTEM YpaBHEHUW, B TOM YHCIE C
MpUMEHEHHEeM TpaduyecKuX TMpeAcTaBleHui (yCTaHaBIMBaTh, MMEET JIM YpaBHEHHE WJIM CHUCTEMa
YpaBHEHUH peIlIeHus], €CII UMEET, TO CKOJIBKO, U TIp.).

[TepexomuTh OT ciioBeCHOW (HOPMYITHPOBKU 3a7aud K €€ anreOpanyeckod MOJICIU C MOMOIIBIO
COCTaBJICHUSl YPaBHEHUsI WM CUCTEMbl YPaBHEHUW, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MOJYYECHHBIA pe3ynbTar.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB J[UI CPAaBHEHMS, OLICHKW; pEIlaTh JIMHEHHbIE
HEpaBeHCTBA C OJHOM MEPEMEHHONM U MX CHCTEMBI; JaBaTh I'paUyecKyl0 WILTIOCTPALIMI0 MHOECTBA
peuIeHui HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

D yHKUUHA

[lorumath ¥ HUCHONB30BaTh (DYHKIIMOHAIBHBIE MOHATHS M S3BIK (TEPMHHBI, CHUMBOJHUYECKUE
0003Ha4YeHHUsI); OTPEAETATh 3HaUeHNe (PYHKIMU 10 3HAYCHHUIO apT'yMEHTa; OIPEIeNATh CBOMCTBA (DYHKIIUU
o e€ rpaduky.

Crpouth TrTpaduku odiaeMeHTapHbIX GyHKIMHA Bugay= K/X,y=x3, y= X5 yz\/x, y=
IxI; ommceiBaTh cBOMCTBa 4YMCIOBON (YHKIUU IO €€ rpaduky.

9 KJIACC

Yucsa v BBIYUCTICHUSA

CpaBHMBATh U yIOPSAAOUYMUBATH PALIMOHATIBHBIE U UPPALIMOHAIILHBIE YHUCTIA.

Breimonusate apudMernueckue AEWCTBUS C pAllMOHAIBHBIMU YHCIIaMHU, COYeTass YCTHBIE U
MUCbMEHHBIE PUEMBI, BBITIOJIHATH BEIYMCICHHS C UPPALIMOHAIBHBIMUA YUCITIAMM.

HaxonuTte 3HaueHus cTeneHen ¢ 1elIbIMU TOKa3aTeNIsIMU U KOPHEW; BBIYUCISATh 3HAYEHUS YUCIOBBIX
BBIPAXKCHUI.

OKpyrasTh ACUCTBUTEIbHBIE YHUCIA, BBIMNOJIHATH MPUKUIKY PE3yJbTaTa BBIYUCICHUM, OLIEHKY
YUCJIOBBIX BBIPAKEHUM.

YpaBHeHUS H HEPAaBEHCTBA

Pemrate nuHelHbIE W KBaJpaTHbIE YPAaBHEHMS, YPaBHEHMs, CBOJSLIMECS K HUM, IpOCTEWIIne
IpoOHO-pallMOHATILHBIE YPAaBHEHHUS.

Pemrate cucteMbl JBYX JIMHEUHBIX YPAaBHEHUH C JBYMsI IEPEMEHHBIMU U CUCTEMBI JIBYX YPAaBHEHUIA,
B KOTOPBIX OJTHO YPAaBHEHUE HE SIBJISACTCS JIMHEHHBIM.



Pemate TekcTOBBIE 331a4M aNreOpanvyeckuM CrocoOOM C IIOMOIIbIO COCTABIICHUSI YPaBHEHUS HITH
CUCTEMBI JBYX YPABHEHUM C IBYMs IEPEMEHHBIMU.

[IpoBoauTs IpOCTEHIINE HCCIEAOBAHUSA YPAaBHEHUH U CHCTEM YPAaBHEHHUW, B TOM YMHCIE C
IpUMEHEHHEeM Trpaduyeckux mpefcTaBiIeHUl (yCcTaHABIMBAaTh, MMEET M ypaBHEHHWE WJIM CHCTEMa
YPaBHEHUH pELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIp.).

Pemrares nuHeiiHbIe HEpAaBEHCTBA, KBAJpAaTHBIE HEPABEHCTBA; M300paXkaTh pelIeHHe HEPABEHCTB Ha
YHUCJIOBOU IIPSIMOM, 3aIllMCHIBATH PELICHUE C IIOMOILBIO CUMBOJIOB.

Pemarh cuctembl JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIIME KBAJApPaTHOE
HEPaBEHCTBO; N300pakaTh PEIICHNE CHCTEMbl HEPABEHCTB Ha YUCIOBOM MPSMOIA, 3aITUCHIBATH PEIICHUE C
MIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA [P PELICHUH PAa3IMYHBIX 3a/a4.

DyHKUUHA

PacnioznaBate (yHKUMM H3y4eHHbIX BHJOB. I[loKa3bIBaTh CXEMaTHYECKH paCIOJIOKEHUE Ha
KOOPJIMHATHOM IJIOCKOCTH IrpapuKoOB

dymkmii Buma: y = kx, y =kx + b,y = k/x, ymax® +bx +cc, y = x3, y=\x, y = | x I B 3aBuCcHMOCTH
OT 3HaueHu# K03(h(PUIIHEHTOB;0NUCHIBATh CBOMCTBA (DYHKIIHUIL.

Crpoutb 1 n300pakaTb CXeMaTUYECKH IpaduKu KBaJpaTUUHBIX

(GyHKIMM, ONUCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIHH MO UX rpaduKam.

PacnoznaBate kBajpaTHuHyl0 (QYHKIUIO O (opmyle, MPUBOJAUTH MPUMEPHl KBAaIPATUUHBIX
GyHKIMM U3 peadbHON KU3HU, PU3UKU, TEOMETPHUH.

ApudmMernueckasi 1 reoMeTpuYecKasi MPOrpeccum

Pacrio3naBath apumMeTnyecKyro U reOMETPHUECKYIO IPOrPECCUM MTPU Pa3HbIX COc00ax 3aJaHus.

BbInoyHATE  BBIYMCIEHUS C HUCHOJb30BaHHMEM (OpMyl N-r0  WieHa apuPMEeTHYecKol U
T€OMETPHUYECKON MPOTPECCUI, CYMMBI ITEPBBIX N WIECHOB.

N300paxaTh 4aeHbl NOCIeI0BaTEIbHOCTH TOUKAMH Ha KOOPAUHATHOMN TIOCKOCTH.

Pemares 3amaum, cBA3aHHBIE C YHUCIIOBBIMHM IIOCIEIOBATEIBHOCTSAMHM, B TOM YHCJIE 3a7a4d U3
peanbHOM KU3HU (C UCTIOIB30BAHUEM KATBKYISITOPA, ITU(PPOBBIX TEXHOJIOTHIA).

TEMATHYECKOE IINTAHUPOBAHHME

7 KJIACC

Ne HauMenoBanue pa3ieyioB u TeM KonuuectBo yacos DIIEeKTPOHHBIC

/I | mporpaMMbl (undpoBbie)

BCEro | KOHTpONBHBIE | mpakTHueckue | 00PA30BATENbHEIC
paGoTHI paGoTHI peCypebl

Paznen 1. Yucna u Berunciaenus. PanuoHanbHele yucnia.

1.1. | IloHsTHE PAIIOHATIBHOTO YHCIIA 2 0 0 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/

1.2. | Apudmerndeckue IelCTBHS C 5 1 0 https://resh.edu.ru/

panMoHaIbHBIMU YHCITAMH. https://uchi.ru/
https://skysmart.ru/

1.3. | CpaBHeHue, ynopsA0unBaHue 2 0 0 https://resh.edu.ru/

palMOHaIbHBIX YHCEL. https://uchi.ru/
https://skysmart.ru/




1.4. | CteneHs ¢ HATypaJbHBIM 3 https://resh.edu.ru/
MOKa3aTeleM. https://uchi.ru/
https://skysmart.ru/

1.5. | Perrenne oCHOBHBIX 3aja4 Ha aApodu, | 4 https://resh.edu.ru/

MPOLIEHTHI M3 PeabHON MPAKTHKH. https://uchi.ru/
https://skysmart.ru/

1.6. | Ilpu3Haku IeTMMOCTH, pa3iokKeHus: | 2 https://resh.edu.ru/

Ha MHOXKUTENIN HATYPaIbHBIX YUCEIL. https://uchi.ru/
https://skysmart.ru/

1.7. | PeanbHbIe 3aBUCHMOCTH. 2 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/

1.8. | IIpsimas u obpatHas 5 https://resh.edu.ru/

MIPOIIOPITHOHATBHOCTH https://uchi.ru/
https://skysmart.ru/

Uroro no pazpeny 25

Paznen 2. AnreOpandeckuie BRIpaKCHUS.

2.1. | BykBeHHbIC BBIPAKEHHSI. 1 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/

2.2. | Ilepemennbie. 1 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/

2.3. | MomycTrMble 3HAYCHHSI IEPEMEHHBIX. | 2 https://resh.edu.ru/

https://uchi.ru/
https://skysmart.ru/




2.4, | ®opmyIblL. 2 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/

2.5. | IIpeobGpa3oBanue 2 https://resh.edu.ru/

OYKBEHHBIX BBIPAKCHUM, PACKPBITHE https://uchi.ru/
CKOOOK M TIPHBEICHHE IMTOT00HBIX https://skysmart.ru/
cllaraeMbiX.

2.6. | CBoiicTBa CTENEHH C HATYpPAJIbHBIM 2 https://resh.edu.ru/

MOKA3aTeIEM. https://uchi.ru/
https://skysmart.ru/

2.7. | MHOrOUJIEHBI. 1 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/

2.8. | Cnoxenue, BEIYMTAHUE, YMHOKEHHE | 6 https://resh.edu.ru/

MHOTOUYJIEHOB. https://uchi.ru/
https://skysmart.ru/

2.9. | ®opmyiibl COKpAIIEHHOTO 6 https://resh.edu.ru/

YMHOKEHHSL. https://uchi.ru/
https://skysmart.ru/

2.10. | PasnokeHHe MHOTOYWICHOB Ha 4 https://resh.edu.ru/

MHOKHUTEITH https://uchi.ru/
https://skysmart.ru/

Uroro mo pazneny 27

Pasnen 3.YpaBHEHHS U HEpABEHCTBA.

3.1. | VpaBHeHue, npaBuiia 2 https://resh.edu.ru/

npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUIIBHOCTD YPaBHEHUH.

https://uchi.ru/
https://skysmart.ru/




3.2. | JIuHeiiHOE ypaBHEHHUE C OJHOM 4 https://resh.edu.ru/
MepeMEHHOH, pellieHne THHEHHBIX https://uchi.ru/
ypaBHEHUI. https://skysmart.ru/

3.3. | Pemienue 3a1a4 ¢ moMoIIb0 4 https://resh.edu.ru/
ypaBHEHHUH. https://uchi.ru/

https://skysmart.ru/

3.4. | JluHeiiHOE ypaBHEHHUE C IBYMSI 3 https://resh.edu.ru/
MEPEMEHHBIMH | €ro rpaduk. https://uchi.ru/

https://skysmart.ru/

3.5. | Cucrema AByX JTMHEHHBIX ypaBHEHUH | 2 https://resh.edu.ru/
C IBYMsI [IEPEMEHHBIMH. https://uchi.ru/

https://skysmart.ru/

3.6. | Pemienue cucteM ypaBHEHUI 5 https://resh.edu.ru/
CII0COOOM TMOJICTAHOBKH U CIIOCOOOM https://uchi.ru/
CITOXKEHUS https://skysmart.ru/

HWroro no paszzeny: 20

Paznen 4. Koopaunate! u rpaduku. OyHKITHH.

4.1. | KoopauHaTta TOYKH Ha IPAMOIA. 2 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/

4.2. | UnucrnoBbie IPOMEKYTKH. 2 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/

4.3. | PaccrosiHre MEXIy AByMS TOYKAMHA | 2 https://resh.edu.ru/
KOOPAWHATHOM MPSIMOM. https://uchi.ru/

https://skysmart.ru/

4.4. | IlpsmoyroibHasi CHCTEMa KOOpJAHHAT | 2 https://resh.edu.ru/
HA ILTIOCKOCTH. https://uchi.ru/

https://skysmart.ru/

4.5. | Ilpumepsl rpadukoB, 3aJaHHBIX 2 https://resh.edu.ru/

¢dbopmyna mMu.

https://uchi.ru/
https://skysmart.ru/




4.6. | YreHnue rpadukoB peasbHbIX 2 1 0 https://resh.edu.ru/
3aBUCHMOCTEH. https://uchi.ru/

https://skysmart.ru/

4.7. | lousarue pyHKIUH. 1 0 0 https://resh.edu.ru/

https://uchi.ru/
https://skysmart.ru/

4.8. |I'paduk pyHKIHH. 2 0 0 https://resh.edu.ru/

https://uchi.ru/
https://skysmart.ru/

4.9. | CpoiicTBa (HyHKIIHIA. 2 0 0 https://resh.edu.ru/

https://uchi.ru/
https://skysmart.ru/

4.10. | JIuneiinas QyHKIHSL 2 0 0 https://resh.edu.ru/

https://uchi.ru/
https://skysmart.ru/

4.11. | Tloctpoenue rpaduka JTMHSHHOM 3 0 0 https://resh.edu.ru/
byHKIHN. https://uchi.ru/

https://skysmart.ru/

4.12. | Tpaduk pyakoun y = | x | 2 1 0 https://resh.edu.ru/

https://uchi.ru/
https://skysmart.ru/
Hroro mo pasaeny: 24
Paznen 5.IloBTopenue u obobmeHwe.
5.1. | IToBTOpEHHE OCHOBHBIX TOHATHI 6 2 0 https://resh.edu.ru/
METOJI0B Kypca 7 Kiacca, 0000IIeHne https://uchi.ru/
3HaHUR https://skysmart.ru/
Uroro mo pazneny: 6
OBIIEE KOJIMYECTBO YACOB I1O 102 10 0
[TPOI'PAMME
8 KIIACC
No HaumenoBanue pa3nenoB u tTeM KonnuecTBo yacos DNEeKTPOHHBIE
/0 | IporpaMMsl (uncpossie)
BCET | KOHTPOJIBHBIL | MPAKTHYECKH | 6GnasoBaTesbHble
0 € paboThl € paboThl pecypeeI

Pazgen 1. Yucna u Beiuncienusi. KsaapatHeie KopHU

1.1. | KBagpatHblif KOpeHb U3 YUCIIA. 1 0 0 https://resh.edu.ru/

https://uchi.ru/

/

https://skysmart.ru




1.2. | IlousTtre 00 1 0 https://resh.edu.ru/

UPPALMOHAILHOM YHCIIE. https://uchi.ru/
https://skysmart.ru
/

1.3. | decsatu4nble NpUOIKCHUS 1 0 https://resh.edu.ru/

UPPALMOHAIBHBIX YUCEI. https://uchi.ru/
https://skysmart.ru
/

1.4. | JleficTBUTEIbHBIC YKCIIA. 05 |0 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru
/

1.5. | CpaBHeHHE AEHCTBUTEIBHBIX 05 |0 https://resh.edu.ru/

qHCe. https://uchi.ru/
https://skysmart.ru
/

1.6. | Apudmernueckuii KBaapaTHBIN 3 0 https://resh.edu.ru/

KOpPEHb. https://uchi.ru/
https://skysmart.ru
/

1.7. | YpaBHeHue BuIa X2 = a. 2 0 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru
/

1.8. | CpoiicTBa apu()METHUCCKHX 3 0 https://resh.edu.ru/

KBaJPaTHBIX KOPHEH. https://uchi.ru/
https://skysmart.ru
/

1.9. | IIpeoGpa3oBaHme YHCIOBBIX 3 1 https://resh.edu.ru/
BBIPpaXKEHHUH, CO ICpKAIUX https://uchi.ru/
KBaJJpaTHBIC KOPHH https://skysmart.ru

/

Utoro no pazneny 15

Paznen 2. Yucna u BerunciieHus. CTENeHb ¢ MeIbIM MOKa3aTelieM

2.1. | CreneHb C UEJIBIM OKA3ATEIEM. 1 0 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru
/

2.2. | CranmapTHas 3amuch YHcCa. 1 0 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru
/

2.3. | Pa3mepsl 00bekTOB OKpy)atomiero | 1 0 https://resh.edu.ru/

Mupa (0T IIEMEHTAPHBIX YACTHI] JI0
KOCMHYECKUX 00BEKTOB),
JUTUTETHHOCTD TIPOIIECCOB

B OKPY)KaroIlleM MHUpE.

https://uchi.ru/
https://skysmart.ru
/




2.4. | CBoiicTBa CTEIICHH C IICIIBIM 4 1 https://resh.edu.ru/
nokasareyiemMm https://uchi.ru/
https://skysmart.ru
/
Hroro no pazneny 7

Paznen 3. AnreGpandeckue BeipakeHus. KB

aJpaTHBIN TPEXUICH

3.1. | KagparHbiii TpEXUICH. 3 0 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru
/

3.2. | Paznoxxenue KBaapaTHOTO 2 0 https://resh.edu.ru/

TpEXUICHa Ha MHOXKHTEIIN https://uchi.ru/
https://skysmart.ru
/
Hroro no pazgeny 5)

Paznen 4. Anrebpanueckue BolpakeHus. Anredpandeckas 1poob

4.1. | Anrebpaundeckasi Ipo0Ob. 1 0 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru
/

4.2. | JlomycTHMBbIE 3HAUCHUS 1 0 https://resh.edu.ru/
MEPEMEHHBIX, BXOISIIINX B https://uchi.ru/
anreOpandyeckre BhIpaKeHUsI. https://skysmart.ru

/

4.3. | OCHOBHOE CBOMCTBO 2 0 https://resh.edu.ru/

anredpandyeckoii Apoou. https://uchi.ru/
https://skysmart.ru
/

4.4. | Cokpamienue apoOeii. 2 1 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru
/

4.5. | CioxeHue, BBIYUTAHKE, 5 0 https://resh.edu.ru/
YMHOKEHHE U JIeJICHUE https://uchi.ru/
anreOpandyeckux Ipooeii. https://skysmart.ru

/

4.6. | IIpeoOpazoBaHue BBIpAKEHHIH, 4 1 https://resh.edu.ru/
coJiepKaIuXx areOpandeckue https://uchi.ru/
apoowu. https://skysmart.ru

/

Hroro no paszneny 15

Pazzen 5. YpaBHeHus u HepaBeHCTBA. KBaipaTHbIC ypaBHEHUS

5.1. | KBagpaTHOe ypaBHEHHE. 1 0 https://resh.edu.ru/

https://uchi.ru/




https://skysmart.ru
/

5.2. | HemonHoe kBajipaTHOE ypaBHEHUE. | 2 0 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru
/

5.3. | ®opmyna KOpHEil KBapaTHOTO 3 1 https://resh.edu.ru/

ypaBHCHHSI. https://uchi.ru/
https://skysmart.ru
/

5.4. | Teopema Buera. 1 0 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru
/

5.5. | Peumrenue ypaBHeHHH, CBOAAIIUXCS | 2 0 https://resh.edu.ru/

K KBaJIpaTHBIM. https://uchi.ru/
https://skysmart.ru
/
5.6. | [Ipocreiimue qpooHO- 3 0 https://resh.edu.ru/
panroHaibHbIe YpaBHEHUS. https://uchi.ru/
https://skysmart.ru
/
5.7. | PemreHue TEKCTOBBIX 3a/1a4 C 3 1 https://resh.edu.ru/
MTOMOIIIBIO KBaJPATHBIX YPaBHCHHIM https://uchi.ru/
https://skysmart.ru
/
Hroro no pazaeny: 15

Paznen 6. YpaBHenus u HepaBeHcTBa. CUCTEMBI YpPaBHEHUM

6.1. | JluneitHOe ypaBHEHHE C ABYMSI 2 0 https://resh.edu.ru/
[IEPEMEHHBIMH, €T0 https://uchi.ru/
rpaduK, IPUMEPHI PELICHHS https://skysmart.ru
ypaBHEHHIA B II€JIbIX YHCIIAX. /

6.2. | Pemrenue cucteM ABYX JUHEHHBIX 3 0 https://resh.edu.ru/
ypaBHEHHIA C IBYMSI IEPEMECHHBIMHU. https://uchi.ru/

https://skysmart.ru
/

6.3. | [Ipumeps pemieHus cuctem 2 0 https://resh.edu.ru/
HEJTMHEWHBIX YPaBHEHHUH C IBYMSI https://uchi.ru/
NepeMEHHBIMH. https://skysmart.ru

/

6.4. | I'paduueckas 2 0 https://resh.edu.ru/
MHTEpIpeTalys ypaBHEHHUS C IBYMs https://uchi.ru/
MEPEMEHHBIMH U CUCTEM https://skysmart.ru
YPaBHEHUIA C IBYMSI IEPEMEHHBIMH. /

6.5. | Pemrenue TeKCTOBBIX 3a/1a4 C 4 1 https://resh.edu.ru/

IIOMOIIBIO CUCTEM YPaBHEHUI

https://uchi.ru/




https://skysmart.ru
/

Wroro mo pazueny: 13

Pasnen 7. YpaBHenus u HepaBeHcTBa. HepaBeHcTBa

7.1. | UucnoBble HEPABEHCTBA U UX 1
CBOMCTBA.

https://resh.edu.ru/
https://uchi.ru/

https://skysmart.ru
/

7.2. | HepaBeHCTBO C 0/IHO NEpEMEHHOM. | 2

https://resh.edu.ru/
https://uchi.ru/

https://skysmart.ru
/

7.3. | JluneitHbie HEPABEHCTBA C OJTHOM 3
IIEPEMEHHOM U UX pEelICHUE.

https://resh.edu.ru/
https://uchi.ru/

https://skysmart.ru
/

7.4. | CucteMbl TUHEWHBIX HEPABEHCTB C | 3
OJIHOY ITIEPEMEHHOM U MX PEILICHHUE.

https://resh.edu.ru/
https://uchi.ru/

https://skysmart.ru
/

7.5. | U300pakeHue penieHus JuHEHHOTO | 3
HEpaBEHCTBA U UX CUCTEM Ha
YUCITIOBOM MPSIMOM

https://resh.edu.ru/
https://uchi.ru/

https://skysmart.ru
/

Hroro mo pazaeny: 12

Pazgen 8. ®ynkuun. OCHOBHBIC TOHATHS

8.1. | Ilousartue QpyHKIHH. 1 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru
/

8.2. | Obnacth omnpeneseHus u 1 https://resh.edu.ru/

MHOKECTBO 3HAaUYCHU U (1)YHKI_II/II/I

https://uchi.ru/

https://skysmart.ru
/

8.3. | CnocoObI 3aanust QyHKIIHA. 1 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru
/

8.4. | I'paduk GyHKIHH. 1 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru
/

8.5. | CoiictBa (yHKIIUH, UX 1 https://resh.edu.ru/

oTOOpa’keHue Ha https://uchi.ru/
rpadpuke https://skysmart.ru

/




Hroro no pasneny: 5

Paznen 9. @ynkiun. Yncnosbie GyHKIUN

9.1. | Yrenue u nocTpoCHHE 05 |0 0 https://resh.edu.ru/
rpaguKoOB (YHKIIHH. https://uchi.ru/

https://skysmart.ru
/

9.2. | [Ipumeps rpadukoB GyHKIHIA, 05 |0 0 https://resh.edu.ru/

OTPAXKAIOLIUX PEATBbHBIC TPOIECCHI. https://uchi.ru/
https://skysmart.ru
/

9.3. | ®yHKIMH, ONKUCHIBAIONINE MPSIMYIO | 2 0 0 https://resh.edu.ru/
¥ 00paTHYIO MPOMOPIIMOHATBHBIC https://uchi.ru/
3aBUCHMOCTH, UX TpauKu. https://skysmart.ru

/

9.4. | l'unepboua. 2 0 0 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru
/

9.5. | I'paduk GpyHKIHHE Y = X2. 2 0 0 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru
/

9.6. | dynkuH Y = X2,y = X3, 2 1 0 https://resh.edu.ru/

y=Vx, y=IxI; rpadudaeckoe peureHun https://uchi.ru/
¢ YpaBHEHHI U CHCTEM YpaBHEHHI https://skysmart.ru
/

HWroro no pazueny: 9

Pazgen 10. TloBropenue u o6o0meHne

10.1 | IToBTOpEHME OCHOBHBIX HOHATHI U | 6 1 0 https://resh.edu.ru/
METOJIOB KypCOB 7 U 8 KJIaCCOB, https://uchi.ru/
0000111eHNE 3HAHUT. https://skysmart.ru

/

Hroro no pazueny: 6

OBIIEE KOJIMYECTBO YACOB I10 102 |10 0

I[TPOTPAMME
9 KJIACC

Ne HamMmenoBanwne pa3acioB U TEM POrpaMMbl KommgectBo gacoB BHCKTPOHHBIC

/T (undposbie)

BCCI'O | KOHTPOJIBHBIC | IIPAKTUYCCKUC 06pa3OBaTCJ'IBHble
paboTEI paboTHI pecypebl

Paznen 1. Yucna u Beruncnenust. JlecTBUTEIbHBIE YUCTA

1.1. | PanuonanbHble YKcia, HPPALHOHATBHbIE 1 0 0 https://resh.edu.ru/

YHCIIa, KOHEYHbIE U OECKOHEYHBIE https://uchi.ru/
JECATUYHBIE IPOOH. https://skysmart.ru/




1.2. | MHOXeCTBO EHCTBUTEIBHBIX YHCEIT; 1 0 https://resh.edu.ru/
JIENCTBUTEBHBIE https://uchi.ru/
YKClia KaK OECKOHEUHBIC JICCATUYHBIE IPOOH. https://skysmart.ru/

1.3. | B3auMHO 0/IHO3HAYHOE COOTBETCTBUE MEKAY | 1 0 https://resh.edu.ru/
MHOKECTBOM JIEMCTBUTEIBHBIX YUCET U https://uchi.ru/
MHOXECTBOM TOYEK KOOPIAMHATHON HPSMOH. https://skysmart.ru/

1.4. | CpaBHEHHE IEHCTBUTEIBHBIX YHCEI, 2 0 https://resh.edu.ru/
apuQMeTnIecKue IeHCTBHS C https://uchi.ru/
JCHCTBUTEILHBIMHU YHCIIAMH. https://skysmart.ru/

1.5. | IIpubnk€HHOE 3HAaYCHHUE BETUYHHBI, 1 0 https://resh.edu.ru/
TOYHOCTH MPUOITHKCHHS. https://uchi.ru/

https://skysmart.ru/

1.6. | OkpyriieHue yncer. 1 0 https://resh.edu.ru/

https://uchi.ru/
https://skysmart.ru/

1.7. | Tlpukuaka 1 OLIEHKA Pe3yJIbTaTOB 2 1 https://resh.edu.ru/
BBIUHCITEHHH. https://uchi.ru/

https://skysmart.ru/

Hroro no pazaeiny 9

Pa3znen 2. YpaBHeHHs W HEpaBeHCTBA. Y paBHEHUS C

OJIHOHI IIEpEMEHHO.

2.1. | Jluneitnoe ypaBHEHHE. 1 0 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/

2.2. | Pertenne ypaBHEHUH, CBOIAIIUXCS K 1 0 https://resh.edu.ru/

JIHHERHBIM. https://uchi.ru/
https://skysmart.ru/

2.3. | KBagpaTHoe ypaBHEHHE. 2 0 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/

2.4. | PerieHne ypaBHEHU, CBOISIIUXCS K 2 0 https://resh.edu.ru/

KBaIPATHBIM. https://uchi.ru/
https://skysmart.ru/

2.5. | BukBaapaTHbIC YpPaBHEHHS. 2 0 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/

2.6. | IIprMepsl peleHns ypaBHEHHI TPEThel U 1 0 https://resh.edu.ru/

4eTBEPTON CTEMeHel pas3IoKeHneM Ha https://uchi.ru/
MHOXHTEIH. https://skysmart.ru/
2.7. | Perrenue poOHO-painOHATBEHBIX 2 0 https://resh.edu.ru/
ypaBHEHHH. https://uchi.ru/
https://skysmart.ru/

2.8. | Pemenne TeKCTOBBIX 3a7a4 anreOpanueckuM | 3 1 https://resh.edu.ru/

METO/IOM. https://uchi.ru/
https://skysmart.ru/

Wroro no pazneny 14

Pasnen 3. YpaBHeHnus u HepaBecTBa. CHCTEMBI YPOBHEHUH




3.1. | JIuneitHoe ypaBHEHUE C IBYMS 2 https://resh.edu.ru/
MepEeMEHHBIMU U €ro TpauK. https://uchi.ru/
https://skysmart.ru/
3.2. | Cucrema ByX JMHEHHBIX YpaBHEHUI C 3 https://resh.edu.ru/
JIBYMsI TICPEMEHHBIMH U €€ pEeIICHHE. https://uchi.ru/
https://skysmart.ru/
3.3. | Pemienue cucrem IByX ypaBHEHUi, oqHo u3 | 3 https://resh.edu.ru/
KOTOPBIX JIMHEHHOE, a APYroe — BTOPOI https://uchi.ru/
CTEIEHH. https://skysmart.ru/
3.4. | I'padmueckast HHTEPIPETALUS CUCTEMBI 2 https://resh.edu.ru/
ypaBHEHHUH C ABYMs IT€pEMEHHBIMH. https://uchi.ru/
https://skysmart.ru/
3.5. | PerieHne TeKCTOBBIX 3a/1a4 anredpandeckum | 4 https://resh.edu.ru/
CII0Cco00M. https://uchi.ru/
https://skysmart.ru/
Hroro no pazaeny 14
Pasnen 4. YpaBHenus u HepaBeHcTBa. HepaBeHcTBa
4.1. | YucnoBbie HEpaBEHCTBA M UX CBOWCTBA. 2 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
4.2. | JIuHeiiHbie HEPABEHCTBA C OHON 4 https://resh.edu.ru/
HEPEMEHHOM U MX pelleHHeE. https://uchi.ru/
https://skysmart.ru/
4.3. | Cucremsl TUHEHHBIX HEPABEHCTB C OTHON 3 https://resh.edu.ru/
MEpEMEHHON M UX PEIIEHUE., https://uchi.ru/
https://skysmart.ru/
4.4. | KBagpatHsle HEpaBEHCTBA U UX PEIIEHUE. 4 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/
4.5. | I'paduueckass MHTEpIIPETAIINST HEPABEHCTB U | 3 https://resh.edu.ru/
CHCTEM HEPABEHCTB C IBYMsI [TEPEMEHHBIMHU https://uchi.ru/
https://skysmart.ru/
Uroro no pazgeny: 16
Paznen 5. ®ynkuun
5.1. | Kagpatuunas GpyHkuus, e€ rpaduk u 4 https://resh.edu.ru/
CBOICTBA. https://uchi.ru/
https://skysmart.ru/
5.2. | ITapa6osa, KOOpAMHATHI BEPIIUHBI Tapadossl, | 4 https://resh.edu.ru/
OCh CHMMETPHH TTapadoJIbl. https://uchi.ru/
https://skysmart.ru/
5.3. | Crenennble HyHKIMH C HATYpaJIbHBIMU 4 https://resh.edu.ru/
nokasartensiMu 2 u 3, ux rpaduku u https://uchi.ru/
CBOMCTBA. https://skysmart.ru/
5.4. | I'paduku pynxmwmii: y = kx, y =kx + 4 https://resh.edu.ru/
b, y= kix, y=ax3 y=ax3y=1x, https://uchi.ru/
y=Ixl https://skysmart.ru/
Wroro no pazneny: 16




Pa3pnen 6. UuciioBble TOCIEN0BATEILHOCTH

6.1. | [ToHATHE YKCTOBOM TOCITIEIOBATEIHHOCTH. 2 0 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/

6.2. | 3agaHue MoCIen0BaTEIbHOCTH PEKYPPEHTHOI | 2 0 https://resh.edu.ru/
(dopmyitoit 1 hopMyIIOi N-TO WieHa. https://uchi.ru/

https://skysmart.ru/

6.3. | Apudmerndeckas U reoMeTpuYeCKas 4 0 https://resh.edu.ru/
MPOrPECCHH. https://uchi.ru/

https://skysmart.ru/

6.4. | ®opmMybl N-ro WwieHa apuPpMETHIeCKOi 1 3 0 https://resh.edu.ru/
TEOMETPUIECKOM MTPOrPECCH, CYMMBI https://uchi.ru/
MEPBBIX N YJIEHOB. https://skysmart.ru/

6.5. | 3o0paxeHue wieHOB apru(pMETHIecKOi 1 1 0 https://resh.edu.ru/
reOMETPUYECKON MPOrPeccuii TOYKaMu Ha https://uchi.ru/
KOOPHHATHOM TUTOCKOCTH. https://skysmart.ru/

6.6. | JIuHeitHbIH 1 YKCTTOHEHITHAIBHBIN POCT. 1 0 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/

6.7. | CtoXXHBIE TTPOIIEHTHI. 2 1 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/

Hroro no pasmeny: 15

Pasnen 7. [loBTopeHue, 0000IIeHHE, CUCTEMATHU3AIIMS 3HAHUI

7.1. | Uncna u BeramciieHns (3amch, CpaBHEHHE, 6 0 https://resh.edu.ru/
NENCTBUSA ¢ NEUCTBUTENLHBIMU YUCIIAMH, https://uchi.ru/
YKCIIOBAs TIPSAMAst; IPOLIEHTHI, OTHOIIEHHS, https://skysmart.ru/
MPOIOPIIMH; OKPYTIICHHE, TIPUOIMKEHNUE,

OIICHKA; PEIICHUE TEKCTOBBIX 3a7a4
apuPpMETHICCKIM CTIOCOO0M)

7.2. | Anredpandeckue 6 0 https://resh.edu.ru/
BhIpaXkeHHs (TpeoOpa3oBaHme https://uchi.ru/
anreOpanvecKux BhIPAKCHHUH, TOMYCTUMbIC https://skysmart.ru/
3HAYCHUS)

7.3. | ®ynkiun (IOCTPOEHKE, CBOMCTBA 6 2 https://resh.edu.ru/
U3yYEeHHBIX (YHKIINIT; rpadudeckoe perieHne https://uchi.ru/
YpaBHEHHH M KX CHCTEM) https://skysmart.ru/

Wroro mo pazneny: 18

OBIIEE KOJIMYECTBO YACOB 110 102 |10

ITPOT'PAMME




