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HOACHUTEJBHASA 3AIINCKA

Anrebpa siBISieTCS OIHUM U3 OMOPHBIX KYPCOB OCHOBHOTO 00IIero o0Opa3oBaHMs: OHa 00ECIIeYHBAET M3yUYCHHUE
JpYTUX AWCUUILUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK U TYMAaHUTAPHOTO LUKIOB, €€ OCBOCHUE HEOOXOIUMO IS
MPOJOJDKEHNsT 00pa30BaHMA W B TIOBCEIHEBHOMW KU3HHU. Pa3BuTHe y 00y4aromuxcss HAYIHBIX MPECTABICHUH O
MIPOUCXOXK/IEHUN W CYIIHOCTH aire0panvecKknx aOCTpakuui, crmoco0e OTpaKeHHs MaTeMaTHYeCKOH HayKou
SIBICHUH ¥ MIPOIIECCOB B PUPOJIE U OOIIECTBE, POJIM MATEMAaTHUECKOTO MOAEIMPOBAHMSI B HAYYHOM NIO3HAHHUH U B
MPAKTHKE CIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS M Ka4eCTB MBIIUICHHUS, HEOOXOAUMBIX IS
aJanTaiil B COBpPEMEHHOM mmdpoBoM obmectBe. M3yuenme anreOpsl oOecriednBaeT pa3BUTHE YMEHHS
HaOI0NaTh, CpPaBHHUBATb, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHUS, CIOCOOHOCTH
apryMEHTUPOBaHHO OOOCHOBBIBATh CBOM ACUCTBHS U BBIBOJBI, POPMYTUPOBaTh yTBepkIeHH. OcBOeHHE Kypca
anredpsl obecrieunBaeT pPa3BUTHE JIOTHYECKOTO MBIIUICHUS OOYYaONUXCA: OHH HCIIONB3YIOT JNeTYKTUBHBIE U
WHIYKTHBHBIC pacCyKACHUs, 0000IeHNe U KOHKPETH3aluIo, abcTparupoBanue 1 ananoruto. O0ydeHue anredpe
MpernonaraeT 3HaYUTENIbHBIH 00BEM CaMOCTOSITENTBHON IEATENFHOCTH 00Y4alOLUIUXCSI, [I03TOMY CaMOCTOSITEIIbHOE
pelIeHre 3a1a9 SBISIETCS peau3alieil JesiTeTbHOCTHOTO PUHIUTIA O0YIeHNS.

B cTpykType mporpamMmel yueOHOTO Kypca «Anredpa» Ui OCHOBHOTO OOIIEro 0Opa3oBaHHS OCHOBHOE MECTO
3aHUMAIOT COZAEPKATEIHLHO-METOMUYECKIE JUHUH: «YWClna W BBIYUCICHUN), «ANTeOpanvecKkue BBIPaKECHHS»,
«YpaBHEHHS U HepaBeHCTBA», «DyHKIMmM». Kakmas u3 9Tux copeprkarelbHO-METOAMYECKUX JTMHUHN pa3BUBACTCS
Ha MPOTSHKEHUH TPEX JIeT U3ydeHHs Kypca, B3aUMOJISHCTBYS C PYTUMH €To JIMHUSAMU. B Xo7e n3ydeHus: yaeoHOTo
Kypca 00y4JaronmuMcsl IPUXOJUTCS JIOTHYECKU paccyKIaTh, HCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B
CBSI3U C 3TUM B IIPOTrpaMMy y4eOHOTO Kypca « AnreOpay» BKIIHOUEHBI HEKOTOPBIE OCHOBBI JIOTHKH, TIPE/ICTaBICHHBIC
BO BCEX OCHOBHBIX pazfellax MaTeMaTHYEeCKOTO 00pa30BaHUS M CHOCOOCTBYIOIINE OBIIAJCHHUIO O0YYarOIIMMUCS
OCHOB YHUBEPCAIBHOTO MaTeMaTH4ecKoro s3bika. ComepaTelbHOW U CTPYKTYPHOH O0COOEHHOCTBIO y4eOHOTO
Kypca «Anre0pay SBISIETCS €r0 HHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUH «Yncna W BBIYHCICHHS CIYXUT OCHOBOW ISl MAIBHEHIIEro HM3y4YeHHs] MaTeMAaTHKH,
CHOCOOCTBYET Pa3BUTHIO y OOYYAIOIMIMXCS JIOTHYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHS TOIH30BATHCS
AITOpUTMaMH, a TaK¥XKE HpI/IO6pCTeHI/IIO MPAKTHUYCCKHUX HABLIKOB, HCO6XOI[I/IMI)IX JJIsL HOBCCI[HGBHOfI KHU3HU.
PazBuTHe MOHATHS O 4WClIEe Ha YPOBHE OCHOBHOTO OOIIEr0 0oOpa3oBaHUs CBS3aHO C PAalMOHAIBHBIMH M
WppalMoHaAIBHBIMH YU CIIaMU, (POPMUPOBAHUEM MIPECTABICHUH O JEHCTBUTEIEHOM YHCIie. 3aBEpIICHE OCBOCHUS
YHCJIOBOM JIMHUH OTHECEHO K CPEeAHEMY 00IIeMy 00pa30BaHUIO.

ConepxaHue OBYX alreOpandecKkux JIMHHNA — «ANreOpandecKue BhIPOKCHHS» U «YPaBHEHHS U HEPaBEHCTBAY
croco0cTByeT (hOpMHUPOBAHUIO Yy 00YUJAIONINXCS MATEMaTHIECKOT0 anapaTa, He00OX0AMMOTO JIJIs pEIIeHus 3a1a4
MaTEeMaTHKH, CMEXKHBIX TPEAMETOB W MPaKTHKO-OPUEHTHPOBAHHBIX 3ahad. Ha ypoBHE OCHOBHOTO 0OIIEeTro
o0pa3oBaHusl y4eOHBIH MaTepHa rPpyMIUPYeTcss BOKPYT pallMOHANBHBIX BBIpaKEHHH. Alredpa JeMOHCTPUPYET
3HAaYeHHNE MAaTEeMAaTUKH KaK S3bIKa JUTsl MOCTPOSHUSI MaTEMATHUECKUX MOJIENel, OMUCAHHS TPOIIECCOB U SBJICHUN
peanbHOTO MEpa. B 3amaum oOyueHuMs anreOpe BXOAAT TakKe AallbHEWIEe pa3BUTHE AITOPUTMHUYECKOTO
MBIIJICHUA, HCOGXOI[I/IMOFO, B YaCTHOCTHU, i1 OCBOCHHA KypcCa I/IH(i)OpMaTI/IKI/I, N OBJaACHUEC HaBbIKaAMH
JelyKTUBHBIX paccyxaeHuid. [IpeoOpazoBaHue CUMBOJIBHBIX (DOpPM CIOCOOCTBYET DPa3BHTHIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MaTEMaTHIECKOMY TBOPUYECTBY.

Conepxanre (YHKIIMOHANBHO-TPAQUUECKON JIMHUM HAIEJICHO Ha TOJy4YeHHE OOYYaroIIMMHUCSA 3HAHUN O
(YHKIMSIX KaK BaKHEHIIIeH MaTeMaTHICCKON MOJISIH JJIsi OMIMCAHUS U MCCIICIOBaHMS Pa3HOOOPa3HbIX MPOIECCOB
W SBJICHHU B Tpupoje u oOmiectBe. M3yueHne marepmana CioCOOCTBYET Pa3BUTHIO Y OOYYAIOIIUXCS YMEHHS

WCIIONB30BaTh PAa3/INYHbIE BBIPA3UTENBHBIE CPENCTBA S3bIKA MAaTEMaTHKHM — CIIOBECHBIE, CHMBOJIMYECKHE,
rpaduyuecKue, BHOCHT BKIIJ B ((OPMHUPOBAaHUE TPEICTABICHHN O POJIM MATEMATUKU B PAa3BUTHU [WBWIN3AINH U
KYJIBTYPBI.

CornacHo yueOHOMY MJIaHy B 79 Kilaccax u3y4aercsi yueOHbIH Kypc «AnreOpay», KOTOPBIH BKIIOYAET CICTYIOLIHe
OCHOBHBIE pa3JieNibl cojiepkanus: «Uucna u BBIYHCICHUSY, «ANTeOpandecKue BBIPAKEHUS», «YPaBHEHUS H
HEPaBEHCTBa», « DYHKIUUY.

Ha uzyuenne yuebHoro kypca «Anredpa» orsoautcs 306 gacos: B 7 kiacce — 102 yaca (3 wyaca B Heneno), B 8
kimacce — 102 gaca (3 waca B Henenio), B 9 xkinacce — 102 gaca (3 gaca B Hefiemro).



COJEPKAHUE OBYYEHUA
7 KJIACC

Yucna ¥ BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE W AECATUYHBIE, TEpeXoa OT OXHOW ¢opMbI 3amucu npodeit k apyroil. IlonsTue
palMOHAIBHOTO YKCa, 3aIMCh, CPABHEHHUE, YIIOPSAA0UYNBAHUE PATUOHAIBHBIX YHCeNl. ApUPMETHIECKUE JCHCTBHS
C pallMOHAJBHBIMU YnCiIaMU. Pemienue 3anad n3 peanbHON IPaKTHKH HA YacTH, HA IPOOH.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeJeM: OIpeleleHre, IPeoOpa3oBaHue BBIPAKECHUI HAa OCHOBE OIPENENIEHMUS,
3amuch OonpKx yucen. [IpoueHTsl, 3auch MPOLEHTOB B BHJIE ApoOU 1 APOOH B BUE MPOLEHTOB. TpH OCHOBHEIE
3aJlauM Ha MPOLIEHTHI, PeLIeHNE 3a]1a4 U3 PeaabHON MPaKTUKH.

IIpuMeHeHne NPU3HAKOB AETMMOCTH, Pa3IoKEeHNE HA MHOKHTENH HATyPAJIbHBIX YUCEIL.

PeanbHble 3aBHCHMOCTH, B TOM YHCJIE IPpAMasi © 00paTHAs IPOMOPIUOHATEHOCTH.

Auredpanveckue BbIPaskeHHUSA

IlepeMeHHBIE, 4YHMCIOBOE 3HAYEHUE BBIPAKEHUS C MEpPeMEHHOW. JlomycTHUMBblE 3HA4YEeHHS NEPEMEHHBIX.
[IpencraBieHue 3aBHCHMOCTH MEXAY BeJIMYMHAMH B Buie Gopmynbl. Beraucienus mno ¢opmynam.
[IpeobOpazoBaHre OyKBEHHBIX BBIPAXKEHHIA, TOKICCTBCHHO PaBHBIEC BBIPAXKCHUS, [IPAaBUIIa TIPEOOPA30BaHUSI CyMM H
MIPOM3BEICHHM, TPaBHJIa PACKPBITUS CKOOOK M MPUBEAEHHS MOJOOHBIX CIIaracMbIX.

CBOWCTBA CTENEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

OpHouneHs! 1 MHOTowIeHbl. CTenens MHOrowieHa. CloxKeHne, BBIYMTaHue, yMHOKEHHE MHOTO4JIeHOB. DopMyJIb
COKpAIIEHHOTO YMHOXEHHMsI: KBaipaT CyMMBI M KBaJpaT pasHocTH. DopMyra pasHOCTH KBajapaToB. Paznoxenue
MHOTOYJIEHOB Ha MHO>KHTEJIH.

YpaBHeHNs M HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHHS, TIpaBHiia MpeoOpa3oBaHusl ypaBHEHUS, PABHOCHILHOCTD yPaBHEHUH.

JluHeliHOe ypaBHEHHE C OJHOM NEPEMEHHON, YHCIO KOPHEW JMHEHHOrO0 YpaBHEHUS, PELICHUE JIUHEHHBIX
ypaBHeHui. CocTaBleHHE YPAaBHEHU MO YCIOBUIO 3a1a4. Penienre TeKCTOBBIX 334a4 ¢ TOMOLIBI0 YPaBHEHU.
JluneliHoe ypaBHEHHE C JBYMS MEpeMEHHBIMH W ero rpaduk. CucreMa JIBYX JUHEWHBIX YpaBHEHUU C ABYMsI
NepeMEeHHbIMU. PellieHne cucteM ypaBHEHHUE CocoO0M TOACTaHOBKU. [IpuMepsl pemieHns TEKCTOBBIX 3a/1a4 C
MTOMOIIBIO CHCTEM YpaBHEHHH.

DYyHKINHU

Koopaunara Touku Ha npsimoi. UmcnoBsle mpoMexyTku. PaccrosiHue Mexy AByMs TOUKaMH KOOPAMHATHOM
OpsIMOH.

[IpsamoyronbHas cuctema koopauHat, ocu OX u Oy. AGcimcca 1 opaMHaTa TOYKH Ha KOOPAMHATHOH INIOCKOCTH.
[Mpumepsr rpadukoB, 3anaHHbIX Gopmyinamu. UTeHne rpaguKoB peaidbHbIX 3aBUcHMMOCTel. [loHsTHE (QYHKIWU.
I'paduk ¢pyukuun. CpoiictBa GpyHkiwmii. Jluneitnas pynkuus, e€ rpaduk. I'paduk Gpyakiun y = |X|. ['paduueckoe
pelIeHUE IMHEWHBIX YPABHEHUM U CUCTEM JIMHEHUHBIX YpaBHEHUN.

8 KJIACC

Yucaa U BHIYUCTCHUS

Keagpatueiii xopenp w3 uucna. [lonstme 00 wuppanuoHambHOM uwncie. JlecaTHUHBIE MPUOTMKEHUS
uppanroHaibHbeIX ncen. CBoiicTBa apuMeTHIECKUX KBaJPATHBIX KOPHEH U HX IPUMEHEHUE K MPeoOpa30BaHUIO
YHCIIOBBIX BBIPAKEHUI M BEIUMCICHUSAM. J|eHICTBUTENbHBIE YHCA.

Crenens ¢ LEeNbIM MOKa3aTeneM U €€ cBoiicTBa. CTaHAapTHAS 3aMKCh YHCIA.

Aaredpanveckue BbIPasKeHHUS

KBanpatHsslil TpéxuiieH, pa3noxkeHne KBapaTHOro TpEXuaeHa Ha MHOXKHUTEIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOMCTBO anredpamyeckoil npodu. CrokeHue, BBIYMTAHUE, YMHOXKEHHE,
JeseHue anredpandeckux ApoOeit. PanmoHansHbIe BRIpaXXeHUS U X TpeoOpa3oBaHue.

YpaBHeHus U HEpaBeHCTBA

KBagpatHoe ypaBHeHue, ¢opMmyna KOpHeW KBaapaTHoro ypaBHeHHs. Teopema Buera. Pemenue ypaBHeHuid,
CBOJIAIIUXCS K TIMHEWHBIM M KBaJpaTHBIM. [Ipocreiimue qpoOHO-paliioHaIbHbIE ypaBHEHUSI.

I'padmyeckas mHTEpHpeTanysi YpaBHEHHHA C JBYMSI MEPEMEHHBIMH W CHCTEM JIHMHEWHBIX YpaBHEHUH C IABYMS
nepeMeHHbIMU. [IprMepsl perieHns CUCTeM HEJIMHENHBIX YPAaBHEHUH ¢ IBYMs NIEPEMEHHBIMH.

Perienue TeKCTOBBIX 3a1a4 anredpanyecKiuM CrocoOoM.

YucnoBble HEpaBEHCTBA W WX CBOWcTBa. HepaBeHCTBO C OJHOW MepeMeHHON. PaBHOCHIIBHOCTh HEPABEHCTB.
JInnelinbie HEpaBeHCTBA ¢ OTHON TIepeMeHHON. CHCTeMbl IMHEWHBIX HEPaBEHCTB C OJTHOM MIepEMEHHOM.



DYyHKUMHU

[Nonstre ¢pyaxmum. O61acTh ONpeeieHus] 1 MHOKECTBO 3HaueHnH QyHKIH. CriocoOs! 3amanust (pyHKITHI.
I'padux pynkuun. YUtenne cBodctB QyHkmuu nmo e€ rpaduky. [Ipumeps! rpadukoB GyHKOHH, OTpakaroIMX
peabHbIe TPOLECCHI.

OyHKIMH, ONKCHIBAIOIIIE MPAMYIO 1 00pPaTHYIO TPOIOPIIMOHATBHBIC 3aBUCIMOCTH, WX Tpaduku. OyHKIUU Y =
X2,y = x3, y = VX, y=||. Ipadudeckoe perenne ypaBHEHHiT i CHCTEM YPAaBHEHHIA.

9 KJIACC

Yucsa 4 BbIYUCTCHUS

PanyonaneHble unciia, UppaloOHATBHBIE YWCIA, KOHEYHBIE W OECKOHEYHBIE NIECSITUYHBIE OpoOu. MHOMXKeCTBO
JeHCTBUTEIBHBIX YUCET, ACHCTBUTENbHBIC YUCIA KaK OECKOHEUHbIE NECITUYHbIC ApoOH. B3auMHO ofHO3HAYHOE
COOTBETCTBHE MEXKTy MHOKECTBOM JEHCTBUTEIBHBIX YHCEI U KOOPAUHATHON MPSIMOM.

CpaBHeHME ACHCTBUTENBHBIX YHceN, apupMETHIECKUE TEHCTBUS C AEHCTBUTEIEHBIMU YHCIIAMH.

PasmMepbl 00BEKTOB OKPYKaIOLIET0 MHUpPa, JITUTEIBHOCTE MMPOLIECCOB B OKPYKAIOIIEM MHUPE.

[IpubnwxénHOe 3HaYCHHWE BEMUYMHBI, TOYHOCTh NpuONMxKeHus. OkpyriaeHue uucen. lIpukunka M oleHka
pe3yNbTaTOB BEIYHCICHHM.

YpaBHeHNs M HEPABEHCTBA

JIuneiinoe ypaBHeHue. Penienue ypaBHEHUH, CBOASIIUXCS K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. Penienne ypaBHeHUM, CBOAAIMIMXCA K KBaApaTHeIM. bukBanpaTtHoe ypaBHenue. [Ipumepst
pelIeHusl YpaBHEHUH TPEThEW M YETBEPTON CTENEHEN PA3JIOKEHUEM HAa MHOKHUTENH.

Pemmenue qpoOHO-paliMOHANIEHBIX YPaBHEHH. PellleHue TeKCTOBBIX 3a/1a4 alire0pandecKuM METOIO0M.
YpaBHeHHE C OByMs TepeMEHHBIMH U ero rpaduk. Pemenme cucreM AByX JHHEHHBIX YPaBHEHHH C ABYMS
nepeMeHHbIMU. PelieHue cuctem JIByX ypaBHEHWM, OJHO M3 KOTOPBIX JIMHEMHOE, a APYroe — BTOPOM CTEIEHM.
I'paduueckast ”HTepHIpeTaIHsi CACTEMBl YPaBHEHHH C IByMs TIEPEMEHHBIMHU.

Pemenne TekCTOBBIX 331249 anredbpandeckuM CIIoCOOOM.

UucnoBele HEPABEHCTBA U UX CBOICTBA.

PemieHne nMHEHHBIX HEPABEHCTB C OJHOW IEPEMEHHON. PelleHue cucTeM JIMHEHHBIX HEPAaBEHCTB C OJIHOM
nepemenHoi. KBagpaTHele HepaBeHCTBa. [ padudueckas MHTEpIIpeTalis HEPAaBEHCTB U CHCTEM HEPABEHCTB C JABYMSI
MIEPEMEHHBIMH.

DYyHKINHU

Keanpatnunast ¢pynkuus, e€ rpaguk u coiictsa. [lapabona, KoopauHaThl BEpIIMHBI TapaboJIbl, 0OCh CUMMETPHH
napaboITbL.

Ipaduxu dyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| # ux cBoiicTBa.

YuciioBbie MOCTEAOBATEIBHOCTH H IIPOTrPecCHu

[loHsiTHE YMCIOBOM MOCIENOBATENFHOCTH. 3aJaHNE TTOCIIEI0BATEILHOCTH PEKYPPEHTHON (HopMyIoi u ¢popmyioit
N-TO 4YjeHa.

Apudmernyeckas u reomerpuyeckas nporpeccuu. @opmynbel N-ro wieHa apupMeTHUECKOH U TeOMETPUIECKOM
MPOTPECCHil, CyMMBI IIEPBBIX N WIECHOB.

N3o0paxkenre 4wieHOB apu(METHIECKON 1 TeOMETPHUECKON MPOrpeccCHii TOUKaMH Ha KOOPAWHATHOM IJIOCKOCTH.
JIuHeWHbIN 1 SKCIOHEHITMANBHBIN pocT. CII0KHBIE MPOLEHTHI



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA «AJITEBPA»
HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS IIPOrpaMMbl YI€OHOTO Kypca «Anredpay XapakTepu3yrTCs:

1) naTpuoTHYecKoe BOCINTAHME:

MPOSIBICHUEM HHTEpeca K MPOIUIOMY M HACTOSILEMY POCCHHCKOM MaTeMaTHKH, LIEHHOCTHBIM OTHOIICHHEM K
JOCTHXKECHHSAM POCCHNCKAX MAaTeMaTMKOB W POCCHUHCKOM MAaTeMaTHMYECKOH IIKOJIBI, K HCIOJIB30BAHUIO JTHX
JOCTIDKEHUH B IPYTUX HayKax W MPHUKIAAHBIX chepax;

2) rpa:KIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIOJIHEHHIO OOS3aHHOCTEH TIpakJaHWHA M pPEATM3alUd €ro IpaB, NPEICTABICHUEM O
MaTeMaTHYECKHX OCHOBaX (YHKIHOHHPOBAHUS PAa3IUYHBIX CTPYKTYp, SBICHHH, MPOLEAYpP TPakJaHCKOTO
oOmecTBa (HampuMep, BBHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIEHHIO 3THYECKUX MPOOJEM, CBSI3aHHBIX C
MPAKTUYECKAM NPUMEHEHNUEM JNOCTYDIKEHHN HAayKH, OCO3HAHHEM BaKHOCTH MOPAJIBHO-3THYECKHX NPHHIHIIOB B
JIEATEIBHOCTH YYEHOTO;

3) TpyAOBOe BOCIIUTaHHE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHWM MNPAKTUYECKHX 3aJad MAaTEMaTHYECKOH HaIpaBIEHHOCTH,
OCO3HAHHWEM BAXKHOCTH MAaTEeMaTH4ECKOro o0O0pa30BaHMs Ha MPOTSDKEHHMM BCEH JKM3HM Uil yCIIEIIHOW
npodecCHOHANBEHON JISTETHbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U MOCTPOCHUEM
WHIMBUAYabHON TPaeKTOPUU 00pa30BaHMsl M )KU3HEHHBIX IJIAHOB C yYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX
moTpebHOCTEH;

4) 3cTeTHYECKOE BOCITUTAHHE:

CIOCOOHOCTBIO K SMOLMOHAILHOMY U 3CTETHYECKOMY BOCIIPUATHIO MaTeMaTHYeCKuX 00BEKTOB, 3a/1a4, PEHICHUH,
pacCcyXIeHUHN, YMEHHIO BUIETh MATEMAaTHIECKHAE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) ueHHOCTH HAYYHOI'0 NO3HAHUSL:

OpHCHTaHHeﬁ B OCATCIIBHOCTM Ha COBPEMCHHYIO CHCTEMY HAaYy4YHbBIX HpC}lCTaBHeHI/II‘/’I 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, IPUPOJIBI M OOIECTBA, TIOHMMAaHHEM MaTeMaTHYeCKOH HAYKH Kak chepbl
YeJIOBEUYECKON JEATENbHOCTH, ATANOB €€ pa3BUTHA M 3HAYMMOCTH U1 Pa3BUTHS LMBHIN3ALUH, OBJIAJCHHEM
SI3bIKOM MaTEMATUKH U MATEMATHYECKON KyJIbTYpPOU KaK CpEJCTBOM IIO3HAHUS MUPA, OBJIAJEHUEM ITPOCTEHILIMIMU
HaBbIKaMH HCCJIEIOBATEIBCKON NesTENbHOCTH;

6) puzuueckoe BocnuTanne, popMUPOBAHME KYJIbTYPbI 310POBbSI K 3MOLMOHAJIBHOI0 0JIArOMOJTYYHUsI:
TOTOBHOCTBIO MPHUMEHITh MaTeMaTHYECKHE 3HAHUSI B MHTEpPECcax CBOETO 3J0POBbs, BEIEHHs 310pOBOro o0Opasa
KHU3HH (3I0pPOBOE MUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHITUHN U OT/IBIXA, peryiisipHas (Gu3nvecKasi akTUBHOCTB),
ChOpPMHUPOBAHHOCTHIO HaBbIKa pedIeKcHH, MPU3HAHUEM CBOETO MpPaBa Ha OIIMOKY M TAKOro e MpaBa Jpyroro
YEIJI0BEKA;

7) 3K0JI0THYeCKOe BOCTINTAHME:

OpHeHTaHHeﬁ Ha TMPUMCHCHHUEC MATCMATHYCCKUX 3HAaHUH ojid pelieHusd 3aaad B obactu COXpaHHOCTH
OKpY>KarOIEH Cpe/ibl, INTAHNPOBAHUS TOCTYIIKOB M OLIEHKH MX BO3MOKHBIX ITOCIEACTBUN JUI OKpPY KaIOIeH cpepl,
0CO3HAaHHEM TIIO0ATLHOTO XapaKTepa IKOJIOTHIECKUX Po0IeM U IyTel X pelIeHNS;

8) ajanTanus K M3MEHAOIIUMCS YCJIOBUAM COUATBLHOI M MPUPOAHOI cpebl:

TOTOBHOCTBIO K JIEHCTBHSAM B YCJIOBUSIX HEOIPEAEIEHHOCTH, TOBBIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3
MPAaKTUYECKYI0 AEATENBHOCTh, B TOM YHCIE YMEHHE YUUTbCA Yy APYTHX JIOJel, mpruodperaTh B COBMECTHOM
ACATCIIBHOCTH HOBBIC 3HAHUA, HABBIKU U KOMIICTCHIIUN U3 OIIbITa APYTUX;

HEOOXOIUMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHHIA, B TOM 4HCIEe (QOPMYJIMPOBATh HICH, MIOHATHUS, THIIOTE3BI 00
00bEKTaX M SBJICHUSAX, B TOM 4YHCJIE paHee HEM3BECTHBIX, OCO3HABaTh JePUUUTHI COOCTBEHHBIX 3HAHWHA U
KOMIIETEHTHOCTEM, IIJIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYaIlMIO, BOCIPHHHUMATh CTPECCOBYIO CHUTYallMI0O KakK BBI3OB,
TpeOyoUMiA KOHTPMEpP, KOPPEKTUPOBAaTh MPUHUMAEMble PEICHUS W JIEHCTBUSA, (POPMYTUPOBATH U OLCHUBATDH
PHUCKH U TIOCIIEACTBHS, ((OPMUPOBATH OIIBIT.

METAHNPEJIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIC YHHBePCaJbHbIC yYeOHbIe NeliCTBUA

ba3oBble Jlornueckue AecTBUS:



. BEISBJIATE W XapaKTePU30BaTh CYIICCTBCHHBIC IMPHU3HAKKM MaTEMaTHYECKUX OOBEKTOB, TOHSATHUH,
OTHOIIIEHUH MEX Ty TOHATUSAMHE, (POPMYITUPOBATH OTIPEAEITICHSI IOHATHH, yCTaHABIUBAThH CYIIECTBEHHBIN MMPU3HAK
KJIACCU(UKAIIH, OCHOBAHUS JIJIsI 0000IIEHNUS ¥ CPAaBHEHUS, KPUTEPHH ITPOBOJAUMOTO aHAJIH3a;

. BOCIIPMHUMATh, (OPMYNHpOBaTh U MPeoOPa3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE M OTPULATENbHEIE,
eIVHUYHBIE, YaCTHBIE U O0IIHUE, YCIOBHBIC;

. BBISBIISITH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IpOTHUBOpedus: B (akrax, IaHHBIX,
HaAOJIOACHUSIX U YTBEPKACHUSIX, IPeIaraTh KpUTEPUH IJ1s1 BBISIBICHHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

. JIenaTh BBIBOJABI C HMCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JENYKTUBHBIX W MHAYKTHBHBIX YMO3AKIIOYEHUH,
YMO3aKJIFOUEHHUH 110 aHAJIOTHH;

. pa3duparh JOKa3aTeIbCTBA MAaTEMAaTHYECKUX YTBEP)KICHUH (IPAMBIE M OT NPOTHUBHOIO), IPOBOAUTH

CaMOCTOSITEIILHO HECIIOXKHBIE JOKa3aTeILCTBA MATEMATUICCKUX (PAKTOB, BRICTPAUBATh aPTyMEHTAITUIO, TPUBOIUTh
MPUMEPBI U KOHTPIPUMEPEI, 000CHOBBIBATh COOCTBEHHBIE PACCYKIACHHUS,

. BBIOMpaTh CIOCO0 pelieHus y4eOHOH 3ajauu (CpaBHMUBATh HECKOJIHKO BAPUAHTOB PEIICHHUS, BHIOMPATH
HanboJIee MOIXOIAIINN C YIETOM CAMOCTOSTENTFHO BEIIEJICHHBIX KPUTEPHUER).

ba3oBble uccieaoBaTebCKHe AeHCTBHA.

. WCIIONB30BaTh BOIMPOCH KaK HMCCIENOBATENCKANA WHCTPYMEHT IO3HAHUS, (OPMYyITUPOBATH BOMPOCHI,
¢duKcupymlIe NpoTUBOpPEeUHe, MPodJieMy, CaMOCTOSTENIbHO YCTAaHABIUBATH MCKOMOE U JaHHOe, (POPMHPOBATH
TUIIOTE3Y, apTyMEHTUPOBAThH CBOIO MO3UIIHIO, MHEHHE;

° MPOBOJUTh IO CAMOCTOSITENIBHO COCTABICHHOMY IUIAHY HECJIOXHBIM 3KCIEPUMEHT, HEOOIbIIoe
WCCIIEIOBAHNE TI0 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB MEXKIY
coboii;

. CaMOCTOSTENHHO (POPMyYIHPOBaThH 0OOOIIEHNS ¥ BBIBOABI MO PE3yNIbTaTaM MPOBEAEHHOTO HAOIIOICHUS,
HCCJICIOBAHNUS, OLICHUBATh IOCTOBEPHOCTD MOJIyUYEHHBIX PE3yJIbTaTOB, BBIBOJOB U 000OIICHNUH;
J MPOTHO3MPOBATh BOBMOXKHOE PAa3BUTHUE MPOIECCa, a TAKKE BBIIBUTATH NPEATIONOKEHUS O €T0 Pa3BUTHH B

HOBBIX YCIIOBUSIX.
PaGora ¢ undopmanueii:

o BBIBJISATH HEJOCTATOYHOCTD U H30BITOYHOCTH HH()OPMAIIHMH, TAHHBIX, HCOOXOAUMBIX IS PEIICHHUS 3a/1a49H;
o BBIOMPATH, AHAJM3UPOBATH, CHCTEMATH3MPOBATh U MHTEPIPETHPOBATH HHHOPMAIMIO PA3THYHBIX BHIOB U
(dhopM npeCcTaBIICHUS;

. BBIOMpaTh (OpMY MpeACTaBICHUS WHPOPMAIMK W WIUIFOCTPUPOBATH pElIaeMble 3aJaddl CXEMaMH,
JMarpaMMaMu, UHOM Tpad)uKON U MX KOMOMHAIMAME;

. OLICHUBATh  HAAEKHOCTb HMHQPOPMALMK TIO  KPUTEPHAM, NPEAIOKCHHBIM  yUUTEIEM  HIIH

c(OpMYJINPOBaHHBIM CAMOCTOSITEIBHO.

KoMMyHnkaTHBHBIE YHUBepcaJIbHbIE y4eOHbIe elCTBUSA:

. BOCIIPHHUMATH U (HOPMYIMPOBATh CYXKIECHHS B COOTBETCTBUH C YCIOBHSIMHU W LEISIMHU OOIIEHHS, SICHO,
TOYHO, IPAMOTHO BBIP@XaTh CBOIO TOUKY 3PEHMS B YCTHBIX M MHMCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHHUS 110 XOAY
peleHus 3a1a4i, KOMMEHTUPOBATh MOJTY4YEeHHBIN pe3ybTaT;

. B X0J1€ 00CY>KIECHUS 3a/1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYX/1aeMOM TeMBbI, TPOOIEeMBbI, PelIaeMoi 3a/1auH,
BBICKA3bIBaTh HJIEW, HAlleJIEHHbIE HA MOMCK PEIIeHHs, COMOCTABIATH CBOM CYXACHHSA C CYXJICHHSAMH JIPYTHX
YYaCTHUKOB JIMAllora, OOHAPYKUBATh Pa3lIUuMe M CXOJICTBO TO3HIUK, B KOppeKTHOUW (opme (GopMymupoBaTh
pasHoriacus, CBOM BO3PAKECHMUS;

. MIPEJICTABIIATh PE3yJIbTAThl PEIICHUS 3aJaul, IKCIEPUMEHTA, MCCIEI0BaHMs, TPOEKTa, CaMOCTOATENBHO
BBIOMpATh (pOpMAT BRICTYIIIEHHS C yUETOM 3ajad IPE3EHTAIMN U OCOOCHHOCTEN ayANTOPHN;

. MOHUMAaTh M HCIOJIBb30BaTh IMPEUMYLIECTBA KOMAHJHON M WHAWBUAYaTbHOHW paOOTHI NpPH PELICHUU
y4eOHBIX MaTeMaTHYECKUX 3a/1a4;

. NPUHUMATH 1IeJb COBMECTHOW JICSITENIBHOCTH, IUIAHUPOBATh OPTaHU3AlMI0 COBMECTHOW pPadOTHI,
pacrpenensiTh BHABI paboT, JOroBapHBaThCS, OOCYXAaTh Mpolecc U pe3ynbraT padoThl, 00001aTh MHEHHUS
HECKOJIBKUX JIFOJIEH;

. y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (00CykIeHHs, OOMEH MHEHHMSMH, MO3TOBBIE IITYPMBI U
JpyTHE), BBITIONHATH CBOIO YacTh PaOOTHl M KOOPAMHHUPOBATH CBOM JEHCTBHS C APYTMMH YJ€HAMH KOMAaHJBI,
OLIEHMBATh KAa4YeCTBO CBOEr0 BKJIaZa B OOIIMH MPOAYKT MO KPUTEPUSM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH
B3aMMOJCHCTBUS.

PerynsiTuBHbIe YyHUBepcalbHbIe yueOHbIe AeiicTBUSA

Camoopranuzanusi:



. CaMOCTOSITETTLHO COCTaBIATH IUIAH, alTOPUTM pEUICHHs 3anauyd (WIM €ro 4acTh), BBIOMpATh CIIOCO0
pElIeHNs ¢ YIETOM MMEIOIIUXCSA PECYPCOB H COOCTBEHHBIX BO3ZMOXKHOCTEW, apTyMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHTHI PENICHUH ¢ YIETOM HOBOH MH(OPMAIIHH.

CaMOKOHTPOJIb, IMOUMOHAIbHBI MHTEJIEKT:

. BJIQJIETh CIIOCOOaMH CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOLIecca M pe3ysbTaTa PemIeHus] MaTeMaTHIeCKOH
3aJ1a4u;

. NPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MpPH PEIICHUM 33]a4d, BHOCUTh KOPPEKTUBHI B
JesITeIbHOCTh HAa OCHOBE HOBBIX 00CTOSITEIHCTB, HAlIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

. OIICHWBAaTh COOTBETCTBHE pE3yibTaTa [EATENbHOCTH IIOCTABIEHHOW MM M YCJIOBHAM, OOBICHATH
MPUYUHBI JOCTHXKCHUS WM HEIOCTHKCHHUS LI, HAXOIUTh OITHOKY, TaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

INPEJMETHBIE PE3YJIbTATBI

K xonmy o0yuenus B 7 kaacce 00y4aromIMNCS MOMYUYHUT CIEAYIOMINE IPEIMETHBIC PE3yIbTaThI:

Yucsia 1 BbIYHCIEHUS

BeImonuaTh, coyeTast yCTHbIE M MMCbMEHHBIE IPUEMBL, apUPMETHUECKUE EHCTBUS C PAlMOHATBHBIMU YHCIAMHU.
HaxonuTh 3HaueHHsT YHCIOBBIX BBIPAXKEHHH, MPUMEHSATH pa3HOOOpasHble CIOCOOBI M MPHEMBI BBHIYMCICHUS
3HAYEHUI JPOOHBIX BEIPAKEHHI, COACPKAIUX OOBIKHOBEHHBIE H ACCATHYHBIE TPOOH.

[lepexomuTh OT OfHOU (HOPMBI 3aIUCH YHCEN K APYrod (IpeoOpa3oBhIBAThH AECATUIHYIO IPOOh B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATHYHYIO, B YACTHOCTU B OECKOHEYHYIO IECATUIHYIO IPOOB).

CpaBHHUBATh U yNOPSI0UYMBATH PAllMOHATBHBIE YHCIIA.

OKpyTJsTh YKCa.

BhINonHATS MPUKKUAKY U OLICHKY pe3yJIbTaTa BHIUMCIICHUH, OLICHKY 3HAYCHHUI YUCIIOBBIX BBIPAKCHUN. BBIIONMHATS
HCﬁCTBHH CO CTCIICHAMMU C HATYypPaJIbHBIMHU IMOKA3aTCIIIMU.

HpI/IMCHﬂTI) MpU3HAKKU JCJIMMOCTH, PA3JIOKCHUEC HA MHOKHUTEIN HATYpaJlbHbIX YUCCII.

Pemate npakTHKO-OPHEHTHPOBAHHBIE 3aJayd, CBS3aHHBIE C OTHOLICHHEM BEIWYMH, HPOINOPLUUOHAIBHOCTHIO
BEJIMYUH, NPOLEHTAMU, UHTEPIIPETUPOBATh PE3YJIBTATHl PEIICHUS 3a1ad ¢ y4ETOM OTPaHUYECHHH, CBS3aHHBIX CO
CBOWCTBaMHU pacCMaTPUBAEMBIX OOBEKTOB.

Anredpanyeckue BbIpaKeHUSA

Hcnonb3oBaTh anrebpanyecKylo TEPMUHOJIOTHIO M CUMBOJIMKY, IPUMEHSTH €€ B MPOLECCe OCBOEHHs Y4eOHOTO
Mmarepuaa.

Haxonuts 3HaueHus1 OyKBEHHBIX BBIPAXKEHUH MPY 331aHHBIX 3HAUYEHUSIX IEPEMEHHBIX.

BrimonHaTs npeoOdpa3zoBaHus LE0r0 BEIPAXKEHUS] B MHOTOWICH IPUBEICHUEM MOJOOHBIX CIIaraéMbIX, pACKPhITHEM
CKOOOK.

BrimoaaaTs YMHOXCHUE OJHOUIICHA HAa MHOT'OYJICH U MHOT'OYJICHA HA MHOTOYWICH, IPUMCHATH (I)OpMyJ'II)I KBaJpara
CYMMBI 1 KBaJpaTa pa3HOCTH.

OcyIecTBIsATh pa3I0KEeHUE MHOTOWICHOB HA MHOJKUTEIH C TIOMOIIBIO BBIHECEHUS 332 CKOOKH 00IIIET0 MHOKHUTEJIS,
TPYIITUPOBKH ClIaraeMbIX, IPUMEHEHUs (POPMYIT COKPAIIEHHOTO YMHOKEHHUSI.

[IpumensTe npeoOpa3oBaHUs MHOTOWIEHOB [UIS PEIICHUS Pa3lMYHbIX 337ad M3 MaTeMaTHKH, CMEXHBIX
MPEIMETOB, U3 pealbHON MPAKTHUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYPAILHBIMY MOKA3aTENSIMU [T IPE0Opa30BaHMUs BHIPAKCHUH.
YpaBHeHus 1 HepaBeHCTBa

Pemrate nuHelHbIE ypaBHEHUS ¢ OAHOM NMEPEMEHHOMN, IPUMEHSISI IPaBUIIa Iepexoa 0T HCXOAHOTO YPaBHEHHUS K
paBHOCWIBLHOMY emy. [IpoBepATh, SIBISETCS JIU YUCTIO KOPHEM YpaBHEHUA.

[TpumenaTs rpadudeckre METOIBI IPU PELICHUN JTMHEHHBIX YPABHEHNH M UX CHCTEM.

[TonOupate mpuMepsI Iap YKCe, SBISIOMNUXCSA PELICHHEM JIMHEHHOTO YpaBHEHHUS C ABYMSI IEPEMEHHbBIMH.
Ctpouth B KOOPIMHATHOM IUIOCKOCTH Tpa(uK JHMHEHHOTO ypaBHEHHUSI C IBYMSI NEPEMEHHBIMH, IOJB3YACh
rpaduKOM, MPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHHS.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHHH C IBYMs IEPEMEHHBIMH, B TOM YHCJIE TpadUuecKH.

CocraBnare W pewiate JMHEHHOE YpaBHEHHE WM CHCTEMY JIMHEHHBIX ypaBHEHUH IO YCJIOBHIO 3aJayH,
HUHTCPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJlavuun HOHy‘IeHHBIﬁ PE3YIIbTAT.

DYyHKIMHU

N300paxkaTb Ha KOOPAWHATHOW MPSIMON TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM KOOPIMHATAM, JY4H, OTPE3KH,
UHTEPBaJIbl, 3aIUChIBATh YUCIIOBbIE IPOMEXYTKHU Ha ajre0panuecKoM sI3bIKE.



Otmeuath B KOOPJHHATHON INIOCKOCTH TOYKH T10 3aJaHHBIM KOOPANHATAM, CTPOUTH I'paduKu TNHEHHBIX (QYHKIHIA.
CrpouTts rpaduk QyHknnu Yy = [x|.

OnuceiBaTh ¢ TOMOIIBIO (PYHKIUI H3BECTHBIE 3aBUCIMOCTH MEXIY BEIIMYMHAMH: CKOPOCTH, BPEMsI, pacCTOSHUE,
LeHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOAUTENLHOCTD, BpeMsl, 00BEM padOTHI.

Haxonuts 3HaueHue QyHKINU 110 3HAYCHUIO €€ apryMeHTa.

[lonumate rpaduueckuii cnoco0 NpenCTaBICHHUA U aHaNM3a WHGOPMALUM, U3BJIEKATh M HHTEPIPETHPOBATH
WHPOPMALIUIO U3 TPAPUKOB PEATBbHBIX MMPOLECCOB U 3aBUCUMOCTEA.

K xonny oOyuenus B 8 ki1acce 00ydaromuiics MOMYYHUT CIEAYIOIIUE [IPEIMETHBIE PE3yIbTaThL:

Yucsa 4 BbIYUCTCHUS

Hcnonp3oBaTh HayambHBIE NMPEACTABICHNUSA O MHOXKECTBE JAECUCTBUTENBHBIX YUCEN JUIsl CPABHEHHUS, OKPYTJIEHUS U
BBIYUCIICHUH, M300pakaTh ACHCTBUTENbHBIC YHCIIA TOUKAMHU Ha KOOPJUHATHOMN MPSIMOI.

[IpumensTe moHsATHE apU()METHYECKOTO KBAaAPaTHOI'O KOPHS, HAaXOIUTh KBaJpaTHble KOPHM, MCHOJB3YS INPH
HEOOXOIMMOCTH KaJIbKYJSITOP, BBIIONHATh MpeoOpa3oBaHMsl BBIPAKEHHUH, COAEpKAIMX KBaJpaTHbIE KOPHHU,
WCIIOJIB3Ys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amuicu OOJIBIINX U MAITBIX YHCEN C TOMOIIBIO JECATHYHBIX Ipo0eii u creneHeit uncna 10.
Anredpanyeckue BbIpaKeHUsA

[TpuMeHsITh TOHSTHE CTETEHH C LENbIM IOKa3aTelieM, BBITIONHATh Mpeo0pa3oBaHusl BBHIPAXKEHUH, COAeprKaIlnx
CTETIEHH C LIETIBIM ITOKa3aTeNeM.

BhImonHATh TOXIECTBEHHBIE NMPEOOpPa30BaHUS PALMOHANBHBIX BBIPAKCHUH HAa OCHOBE NpaBHJ ACUCTBUHA Hax
MHOTOWICHAMH H aJITe0OpandecKUMH APOOSIMH.

PacknanpiBaTe KBafpaTHBIM TPEXUIEH HA MHOXKHUTEIN.

[IpumensTh npeodpa3oBaHus BEIPAKESHUH TS PELICHHUS Pa3IMYHbIX 33124 U3 MAaTEMaTHKH, CMEKHBIX IIPEIMETOB,
W3 peasbHOU NPAKTHUKHU.

YpaBHeHNs M HEPABEHCTBA

Pemare nuHElHBIE, KBaJpaTHbIE YPAaBHEHHUS W pallMOHANbHBIE YpaBHEHU, CBOIAIIMECS K HUM, CHCTEMBI JIBYX
YPaBHEHUH C IByMsI IEPEMEHHBIMM.

[IpoBOIMTE IPOCTEHINNE HCCIECIOBAHUS YPABHEHMM M CHUCTEM YpPAaBHEHHMHM, B TOM YHCIE C IPUMEHEHUEM
rpadUuecKuX MpecTaBlIeHuil (yCTaHaBINBATh, MMEET JIH YpaBHCHUE WIIM CHCTEMa ypaBHEHWH pPEIICHUs, eciu
HUMEET, TO CKOJIBKO, U TIPOYee).

[lepexomuTh OT CIIOBECHOH (OPMYJIUPOBKH 3a1aud K €€ anreOpandyeckold MOEIH C MOMOIIBI COCTaBJICHUS
YpaBHEHHUSI WJIM CHCTEMBI YpaBHEHMH, MHTEPIPETHPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJlauyM IOJIyYEHHBII
pe3ynbTar.

[IprMeHATH CBOWMCTBA YMCIIOBBIX HEPABEHCTB Ul CPaBHEHUS, OLICHKH, PellaTh JUHEHHbBIE HEPABEHCTBA C OJHOU
MEPEMEHHOM U WX CHUCTEMBI, JIaBaTh IpadUuecKylo WILTFOCTPALUI0 MHOXKECTBA PEHICHUI HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DOyHKINU

[lonumath W HCHOJB30BaTh (YHKIUOHAIBHBIE TOHSATHA W S3bIK (TEPMHHBI, CHUMBOJHYECKHE OOO3HAUCHMs),
OIIpEeeIIsATh 3HaYeHNe (DYHKIMHU 110 3HAYSHUIO apTyMEHTa, ONPEJIeIsTh CBOMCTBA PYHKIMH O €€ TpaduKy.
Crpouts rpaduku 3eMeHTapHbIX GYHKUUI BUAA:

y=Kk/X,y=x2,y =x3y = [X|, Y = VX, ONHCHIBATH CBOHCTBA YHUCIIOBON (PYHKIMH 110 €€ TpaduKy.

K xonIty oOydenus B 9 kjacce 00yJaronIuiics MOTYIUT CIEAYIONINE TPEAMETHBIEC PE3yIbTaThI:

Yucsia u BIYUCIEHUSA

CpaBHHUBATh U yNIOPAI0UYNBATH PALIMOHAIBHBIE U HPPALIMOHAIBHBIE YHCIIA.

BremonHaTe apudmeTnyecKkue TEHCTBHUS ¢ pallMOHAIBHBIMUA YHCIIAMH, COYETasl YCTHbIE U MUChbMEHHbIE MTPUEMBI,
BBITIOJHATH BEIYUCIEHNS C MPPAllMOHAIBHBIMH YHCIIaMH.

Haxoauts 3HaueHus cTeneHel ¢ eabIMU oKa3aTeNsIMU U KOPHEH, BBIUUCIIATh 3HAYEHUS YHCIOBBIX BBIPAXKEHHH.
OxpyryiaTh JeHCTBUTEIBHBIE YHCIA, BBIIOJHATH MPHUKUAKY pe3yibTaTa BBIYUCIEHHUH, OIEHKY YHCIOBBIX
BBIPAKECHUM.

YpaBHeHNs M HEPABEHCTBA

Pemarp nuHeliHble W KBaApaTHbIE YpaBHEHWS, ypaBHEHHs, CBOJIAIIMECS K HUM, MpocTeimue AapoOHO-
pamoHaNbHbIE YPaBHEHUSI.

Pemarts cuctemsl IByX JMHEWHBIX YpaBHEHHH C IByMsl IEPEMEHHBIMU U CUCTEMBI JIBYX YpaBHEHHMH, B KOTOPBIX
OJIHO YpaBHEHUE HE SIBISETCSA JTMHEHHBIM.

Pemate TekcTOBBIE 3a1a4M aIredpanyeckuM CIocoOOM ¢ MOMOIIbIO COCTABICHUS YPaBHEHUS W CUCTEMBI ABYX
YPaBHEHUH C IByMsl IEPEMEHHBIMH.



IIpoBoauTE mMpoCTEWIlIMEe HCCIENOBAHUS YPAaBHEHUM M CUCTEM YpaBHEHHH, B TOM 4YHUCJIE C MNPUMEHEHUEM
rpadUyecKuX MpeAcTaBiIeHnH (yCTaHAaBIMBAaTh, MIMEET JIM YpaBHEHHE WM CHCTEMa YPaBHEHWH PEIIeHUs, eClin
HUMEET, TO CKOJIbKO, U TIpoYee).

Pemate nuHeliHble HEepaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, M300pakaTh pEIICHHE HEPABEHCTB HA UYMCIOBOM
MIPSIMOH, 3aHICHIBATh PEIIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemarp cucreMbl JIMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKIIOYAIOIIME KBAJPATHOE HEPAaBEHCTBO,
n300paXkaTh pelIeHrue CUCTEMbl HEPaBEHCTB Ha YMCIIOBOM MPSIMOiA, 3aIIMCHIBATH PEICHUE C TIOMOIIBI0 CHUMBOJIOB.
Hcnonp30BaTh HEpaBEHCTBA MTPH PEIICHUH PA3IMYHBIX 3a/1a4.

DyHKINHU

PacnioznaBate (yHKUMM H3ydeHHBIX BUAOB. [loKa3blBaTh CXEMaTHUYECKH DPACIOJIOXECHUE HA KOOPAMHATHOM
mockocTH rpadukos GyHkimii Buma: y = kx, y = kx + b,y = kix,y=ax2 + bx + ¢,y = x3,y =X, y = |x|, B
3aBHCHMOCTH OT 3HaYeHHUH KOA(HUIIMEHTOB, OMUCHIBATH CBOWCTBA (DYHKIIHH.

Ctpoutb 1 n300paxkaTh CXeMaTHUYECKH rpadUKH KBaJpaTHUHBIX (YHKLHUH, OMUCHIBATh CBOWCTBA KBaApaTHYHBIX
¢byHKIU 0 UX TpaduKaM.

Pacrio3naBaTh KBagpaTH4HYIO QYHKITHIO 110 (hOpMyIie, IPUBOAUTD MPUMEPHI KBAAPATHIHBIX (DYHKITHI U3 peaTbHOMI
KU3HU, (PU3UKH, TEOMETPHUU.

YnciioBble MOCI€10BATETbHOCTH H IPOrPecCHH

Pacrio3naBaTh apupMETHUECKYIO U TEOMETPUIECKYIO ITPOTPECCHH MIPH Pa3HBIX CIIOCO0aX 3aaHusL.

BBIMOTHATS BBIYMCIIEHUS C UCMONB30BaHHEM (OpMyNl N-TO UieHa apuUPMETHUECKOM H TeOMETPHYECKOU
Mporpeccuii, CyMMBbI TIEPBBIX N YICHOB.

N300paxath 4eHbl MOCIe0BATEILHOCTH TOYKAMH Ha KOOPIUHATHON TJIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YUCIOBBIMHU TIOCIEOBATEIHHOCTIME, B TOM YHCJIE 337]a9d U3 PEaNbHOH KU3HU (C
WCTIONIb30BaHUEM KaIIbKYISATOPa, IU(POBBIX TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne ni/m P Konrposbnsie IIpakrunyeckue (up )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 Yucaa u BeIUMCIeHU. PalimoHanbHbIE o5 1 bubmuoreka [IOK
yucia https://m.edso0.ru/7f415b90
bubmuoreka [{OK
2 AJIrCOPaHeCKHE BHIpaxeHILA 21 L https://m.edso0.ru/7f415b90
bubmuoreka [{OK
3 ¥ PaBHCHHS U HEPABCHCTBA 20 . https://m.edso0.ru/7f415b90
bubmuoreka [{OK
4 KoopuHatet i rpagui. Gynkin 24 L https://m.edso0.ru/7f415b90
bubmmoreka IIOK
IT 1
> OBTOpeHHE 1 000DICHHE 6 https://m.edso0.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I1O
1 102 5 0

I[TPOT'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu@ppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypcbl
bub6nmoreka [IOK
1 Yucna u Beruucnenus. Kpagparaeie KOpHH 19 https://m.edsoo.ru/7f417af8
2 Uucna u BeruucieHus. CTeneHb ¢ UeabiM 9 bubnuoreka [{OK
II0Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BbIpaXKeHUsI. 3 1 bubmmoreka [JOK
KBanpaTHbiii TpEéxuieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKe BEIPaKCHUS. 19 1 Bu6moreka [JOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 19 1 bubnnorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 17 bubmuoreka [JOK
yYpaBHEHUHU https://m.edsoo.ru/7f417af8
bubmmoreka IIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
8 DyHKui. OCHOBHEIE IOHATHS 6 https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
o DyHKuHH. TMCTOBLIC PyHKIIHMA 13 https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 TosToperme 1 0bobmenne 10 L https://m.edsoo.ru/7f417af8
OBULIEE KOJIMYECTBO YACOB I10 136 5

[TPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne i/l Konrpoubusie  Ilpakruyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcsl
[AvnarHoctnyeckasn
[ToBropeHue 6
paboTa
Uucna u BeruucieHus. JleicTBUTEIbHBIC bubmuoreka [{OK
1 11 1
yucna https://m.edso0o.ru/7f419d08
2 YpaBHEHUs U HEPABEHCTBA. Y PaBHEHUS C 17 1 bubmmoreka [JOK
OJIHOM MEepPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 18 1 bubnnorexa [JOK
YpPaBHEHUU https://m.edso00.ru/7f419d08
bu6nmorexa LIOK
4 VYpaBHeHnus u HepaBeHcTBa. HepaBencTBa 20 1 https://m.edsoo.ru/7f419d08
bu6mmoteka IIOK
> OymruH 21 1 https://m.eds00.ru/7f419d08
bubmmoteka IIOK
6 HucnoBble OCIEN0BATENBHOCTH 19 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS 24 1 bubmmnoreka HOK
3HaHUHI https://m.eds00.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10
- 136 8 0

[TPOI'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Anre6pa, 7 knace/ Maxkapsiue FO.H., Munaiok H.I'., HemikoB K.U. u apyrue
2022r, AkmonepHoe odmectBo «M3aaTenscTBo «IIpocBerienuer

KWM no anredpe k yue6nuky Maxkaperuesa FO.H.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
yueOHuKH 1o anredpe 7-9 kinaccel MakaperyeB FO.H. 2022r
KWM no anredpe k yueOnuky Makaperuena FO.H. 2022r

[Tocobue st moaroroBku yvamuxcs k OI'D nox penakuueit Amenxo 1.B.

2023r

[ ®POBBIE OBPA30OBATEJLHBIE PECYPCHI 1 PECYPCHI CETH
WHTEPHET

HTTPS://RESH.EDU.RU/

HTTPS://SKYSMART.RU

HTTPS://WWW.YAKLASS.RU/

HTTPS://UCHI.RU



