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INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0OecrieunBaeT U3y4eHue IPYrux JTUCHUILIMH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TyMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJIOIHKEHUSI 00pa30BaHUs U B MOBCETHEBHON JKHU3HU.
PazBute y oOywarommxcs Hay4YHbIX MPEJICTaBICHUM O TMPOUCXOXKICHUU U CYIIHOCTH
anreOpanyecknx aOCTpakIHid, crocobe OTpaKEHUs MaTeMaTU4YeCKOH HayKoll SBICHUH U
MPOLIECCOB B MpPHUpOJEe U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJICIHPOBAHUS B HAay4YHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAUECTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aJanTalud B COBPEeMEHHOM IuppoBoM obiecTBe. M3yuenue
anreOpbl 00ecrieunBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JeMCTBUS U BBIBOJBI, (POPMYIHPOBATH yTBEepXKAeHHs. OCBOCHHE Kypca anredpsl oOecreuynBaeT
pa3BUTHE JIOTUYECKOTO MBILIUICHUS OOy4YaloluXcs: OHM MCHOJB3YIOT JENYKTUBHBIE U
UHIYKTHBHBIC PACCyXACHUs, 0000IIeHne M KOHKPETH3alUIo, abCTparupoBaHUWE W aHAJIOTHUIO.
OOyuenue anreOpe MpeanonaraeT 3HAYUTEIbHBIH OOBEM CAMOCTOSITENBHON J1eATENbHOCTU
oOyyaroluxcsi, TMO3TOMY CaMOCTOSITEJIbHOE pELEHUE 3ajJad  SBISIETCS  peaju3anuei
JESTEIbHOCTHOTO MIPUHIIMIIA O0yUeHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Andredpa» s OCHOBHOTO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJIep)KaTelbHO-MeToaudeckue auHuu: «Yuciaa u
BBIUUCIICHUS», «AJNTreOpandecKkue BBIPAKEHUS», «YPaBHEHHS M HEPaBEHCTBa», «DyHKIHIY.
Kaxxgas u3 3TUX colepKaTeIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIeT
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTHMH €ro JIMHUSAMH. B xo1e n3yueHus yueOHOTo Kypca
00y4JaroIUMCs TPUXOAUTCS JJOTHUYECKH PACCYX AaTh, UCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
S3BIK. B CBSI3M ¢ 3THM B mporpaMmy y4eOHOTO Kypca «Airedpay BKIIOYSHBI HEKOTOPHIE OCHOBBI
JIOTUKU, TPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTU4eckoro oOpa3oBaHUSA U
CIIOCOOCTBYIOLIME OBJAJACHUIO OO0YYarOIIMMUCA OCHOB YHHBEPCAJIBHOIO MaTeMaTUYECKOTO
a3bika. ComepKaTenbHOM U CTPYKTYPHOM OCOOEHHOCTHIO YUueOHOIro Kypca «AnreOpay sBIseTCs
€r0 MHTETPUPOBAHHBINA XapaKkTep.

Conepxanne nMHMM «UMcaa W BBIYUCIEHHS» CIYKUT OCHOBOHM JUIsl JasibHEHIero
U3yYeHHs] MaTeMaTHUKH, CIIOCOOCTBYET DPAa3BUTHIO y OOYYArOIIMXCS JOTMYECKOTO MBIIIICHHS,
(OpMHPOBAHUIO YMEHHsI MOJb30BAThCs ANTOPUTMAMHM, a TAaKKe MPUOOPETECHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAWMBIX ISl MTOBCETHEBHON KHM3HH. Pa3BUTHE MOHSTHSA O YHCIE Ha YpPOBHE
OCHOBHOT'O 00I1[ero 0oO0pa3oBaHUsl CBSI3aHO C PAlMOHAIBHBIMH M UPPALMOHATIBHBIMU YHCIAMH,
(GhopMHUpPOBAHUEM TIPEACTABICHUIN O NEHCTBUTEILHOM 4HMCie. 3aBEPIICHHE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepkanue JBYX aireOpamdecKkux JHHHUH — «AnreOpandyeckue BBIPAXKEHUS» U
«YpaBHEHUSI U HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOydaroUIMXCs
MaTeMaTHYECKOTo amrmapaTra, HEOOXOTUMOTO /s pemIeHHs 3aJad MaTeMaTHKH, CMEKHBIX
IPEIMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3a7ay. Ha ypoBHe 0OCHOBHOrO 0011ero o0pa3oBaHus
yueOHBI ~ MaTepuan TPYNNHPYETCS BOKPYT  palMOHAIbHBIX  BbIpaXeHHil. Anredpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK s3bIKa JUIS MMOCTPOEHHS] MaTeMAaTUYECKUX MOJETeH,
OTIHCAHMsI TIPOIECCOB M SIBIICHUH peaabHOro mMupa. B 3amaun oOyueHus anredpe BXOIAT TaKKe
JanpHeiee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHUS, HEOOXOJMMOro, B YacCTHOCTH, JUIS
OCBOCHHS Kypca HWH(GOpPMATHKH, ¥ OBIIQJICHUE HABBIKAMH JEAYKTUBHBIX PaCCYKICHHM.
[TpeoOpazoBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOpPaKEHHs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHAIBHO-TpPAUUECKOW  JIMHUM  HAIeIeHO Ha  IOJy4YeHue
o0ydJaronuMucs 3HaHUN O QYHKIHMIX KaK BaKHEUIIEH MaTEeMaTHYSCKON MOJIETH /I OTHCaHUs
U HCCIIEZIOBAaHUS Pa3HOOOPA3HBIX INPOLIECCOB M SIBIEHUI B mpuponae u odmiectBe. V3ydeHnue
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MaTepuanga CIoCOOCTBYET PAa3BUTHIO Yy OOYYaAIONIUXCS YMEHHUS HCIIONb30BAaTh pPa3UYHBIC
BBIpPA3UTEIbHBIE CPENICTBA S3bIKA MaTEMaTUKU — CIIOBECHBbIC, CUMBOJMYECKHUE, Tpaduueckue,
BHOCHT BKJIaJ] B (DOPMHUPOBAHHE TIPEJCTABICHUN O POJIM MATEMATUKH B Pa3BUTHH [TUBUIN3AIUU
U KYJIBTYPHI.

Cornacao yuebHomy iany MBOY COIL Ne30 B 7-9 knmaccax muszydaercs y4eOHBIN Kypc
«AnreOpay», KOTOpBIM BKIIOYACT CIEAYIOIIUE OCHOBHBIC pa3jeibl coaepxkanus: «Uucna u
BBIUHCIICHHSY, «ANTeOpandecKue BEIPAKCHUSY, « Y pPaBHEHUS U HEPABEHCTBAY, «DyHKITUNY.

Ha mn3yuenue yuebHoro Kypca «Anredpa» orBoautcs 306 yacoB: B 7 kitacce — 102 gaca (3
yaca B Henento), B 8 kinacce — 102 gaca (3 gaca B Hemeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Yuciia ¥ BBIYHMCICHHSA

JpoOu OOBIKHOBEHHbIE U JECATUYHBIE, MEPEXOoA OT OAHON (opMbl 3amucu Apolel K
apyroi. IloHATHE palMOHAIBHOIO YMCIIA, 3alMCh, CPABHEHHE, YIOPAIOYMBAHUE PALMOHAIBHBIX
yucen. Apudmerndeckue IEeHCTBUS ¢ PallMOHAIbHBIMU 4YKMciIaMU. Pemienue 3a1ad u3 peaabHON
NPaKTUKU Ha 4acTu, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM II0Ka3aTelleM: OIpeJesieHHe, PpeoOpa3oBaHue BBIPAKEHUNH Ha
OCHOBE OTIpE/ICICHHUS, 3aIUCh 00NbINX uncen. [IpoeHTsl, 3anuch MPOIEHTOB B BUJE IpoOU U
JpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33Jaud Ha IPOLIEHTHI, PELIEHNE 3aJau U3 pealbHOU
IPAKTUKU.

[TpuMeHeHnEe NPU3HAKOB AE€IMMOCTH, PA3JI0KEHNUE HA MHOXKUTEIN HATYPaIbHBIX YUCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 00paTHas MPONOPLUOHATIBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOM. JlOIMyCTHMBIE 3HA4YEHUS
nepeMeHHbIX. IIpencraBieHne 3aBUCMMOCTH  MEXAY BeIMYMHAMH B BHJE (OPMYJIbI.
Beraucnenus o gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKEHUH, TOKJIECTBEHHO PAaBHBIC
BBIpa)KEHUS, MpaBUIa NpeoOpa3oBaHus CyMM M NPOU3BEIEHHH, MpaBuiia PaCKpPbITUS CKOOOK U
IIPUBE/ICHUS TOJOOHBIX CIIaracMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpHownenbl 1 MHOrouwieHbl. CteneHb MHorouseHa. CiiokeHHe, BBIUUTAHUE, YMHOXKEHUE
MHOro4eHOB. DOpMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXHUTEIIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHMsI, IIpaBUiia NMPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpPaBHEHUU.

JIuHeliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIrO ypaBHEHUS,
pellleHue JIMHEHHBIX ypaBHeHHI. CocCTaBlI€HHME YpaBHEHUH IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluHeliHOE ypaBHEHHE C JBYMs NEpeMEHHbIMH M ero rpaguk. Cuctema IBYX JMHEHHBIX
ypaBHEHUW C JABYMsI TIepeMEHHBIMHU. PeleHue cucreM ypaBHEHHH CIIOCOOOM IOJCTaHOBKH.
[Tprmepsl pelieHns: TEKCTOBBIX 3a7jad ¢ IIOMOILBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopaunara Toukn Ha npsmol. UucioBbele NpoMEXyTKH. PaccrossHMe Mexnay IByMs
TOYKaMU KOOPJAMHATHON IIPSIMOM.

[TpsamoyronbHas cucrema koopauHatT, ocu Oxu Oy. AGcmucca ¥ OpAMHATA TOYKH Ha
KOOpAMHATHOM IulocKocTH. [lpumeps! rpadukoB, 3amaHHbIX (Qopmynamu. UrteHue rpapukon
peanbHbIX 3aBucuMocTed. [lonstue ¢ynxkuun. I'padux ¢ynkuuu. CpoiicTBa  (QyHKIMIA.
Jluneitnas ¢yHkums, e€ rpaduk. ['paduk ¢pynkuuu y = |X|. ['padudeckoe perieHre THMHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.

8 KUIACC

Yuciaa 1 BLIYUCTICHUS

KBanmpatueiit kopenb u3 uymcna. lloHarue 00 wuppanvoHaibHOM 4wmcihe. JlecaTudHbIE
MPUOJIMDKEHUST UPPAITMOHATIBHBIX uncel. CBOHCTBAa apu(METHUECKIX KBAIPATHBIX KOPHEH U MX
MPUMEHEHHE K MpeoOpa3oBaHHUIO YHCIOBBIX BBIPAKCHUNM W BBIYHCICHUSAM. JleHCTBUTENbHbBIE
qHCIa.

Crenens c 11eJIbIM TTOKa3areneM U e€ cBoicTBa. CTaHaapTHas 3aluch YUCIIA.



Auredpanyeckune BbIpaKeHHUs

KBanpatublit TpéxuiieH, pa3ioxkeHne KBaApaTHOro TPEXWIeHa Ha MHOXKHUTEIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxxeHwue,
BbIUMTAaHUE, YMHOXKEHHE, JAeNieHUuEe aiaredpanyeckux apoOeil. PanmuoHanbHble BBIPAXKEHUS U UX
peoOpazoBaHueE.

YpaBHeHUs1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHUWI, CBOOAIIMXCA K JUHEWHBIM M KBaapaTHbIM. [Ipocreiimue apoOHO-
paloHaIbHbIE YPaBHEHUS.

['padmyeckas mHTEepHpeTanus ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YPaBHEHU C JBYMs IepeMEHHBIMU. lIpuMepbl pelieHus CUCTEM HEIMHEHMHBIX YpaBHEHUU C
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CrocoOoM.

UucnoBble HepaBeHCTBA W HUX CBoiicTBa. HepaBeHCTBO ¢ OJHOM TMEPEMEHHOM.
PaBHOCMNIBHOCT, HepaBeHCTB. JIuHeilHble HeEpaBEHCTBA C OJHOM mnepeMeHHOW. Cucrtemsl
JUHEHHBIX HEPABEHCTB C OJHON TIEPEMEHHOM.

DOyHKIUUHA

[Tonstre Gpynkuuu. O6GMaCTh ONpPEEICHNUsS U MHOXKECTBO 3HaueHUi (yHKuu. CrnocoObl
3amanus QyHKIUH.

I'paduk dynkuuu. Ytenue cBoiictB Pynkumu mo e€ rpaduky. [Ipumeps rpaduxon
(GyHKIMH, OTpa)aroluX peaabHble IPOLECCHI.

OYHKINH, OMUCHIBAIOIINE MPSAMYIO U OOpaTHYIO MPOMOPIHMOHATBHBIE 3aBUCUMOCTH, UX
rpaduxu. Oynxmmn y = X2,y = X3, y = VX, y=|x|. ['paduueckoe pemeHue ypaBHeHH i CHCTEM
YpPaBHEHUU.

9 KUIACC

Yuciia 1 BIYUCICHUSA

PanyonaneHble 4Kcia, UppalMOHAIbHbBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JIECATUYHbIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE 4YMCIAa Kak OECKOHEUHbIE
JecaTU4Hble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JIEHCTBUTEIIBHBIX YNCET U KOOPAUHATHOW IPSIMOM.

CpaBHEHUE JEeMCTBUTENBHBIX YHCEN, apu(MeTHuecKue ACUCTBUS C JACHCTBUTEIbHBIMHU
YUCIIaMH.

PazMepbl OOBEKTOB OKPY)KAIOLIEr0 MHpPA, AJIUTEIBHOCTH IPOLECCOB B OKPYXKAIOIEM
MUpe.

[TpubnnxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMDKeHHs. OKpyrjieHue yuces.
IIpuknaka v OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHHUs M HEPABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEHUH, CBOASIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOOAIIMXCA K  KBaJpaTHBIM.
buxBanpatHoe ypaBHeHMe. lIpumepsl pelnieHuss ypaBHEHUM TpeTbel M 4YETBEPTOM CTENEHEH
Pa3I0KEHUEM Ha MHOKUTEIIN.

Penrenue JTPOOHO-PAIIMOHATEHBIX YpaBHEHUH. Pemmenne TEKCTOBBIX 3az1a4
areOpanyeckKuM METOOM.

VYpaBHeHHe ¢ OBYyMs MEpPEeMEHHBIMU U ero rpaduk. PemieHue cucreM ABYX JMHEWHBIX
YpaBHEHUN C IBYyMs IIEpEMEHHBIMU. PellleHue cHUCTeM [BYX YpaBHEHHH, OJHO U3 KOTOPBIX
JUHEHoe, a Ipyroe — BTOpoM creneHu. ['paduueckas MHTEpHpeTalusi CUCTEMbl ypaBHEHUH C
JBYMSI IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a7a4 anreOpandecKuM CIiocoOOM.

YucioBble HEPABEHCTBA U UX CBOMCTBA.



PemieHne JMHEMHBIX HEPABEHCTB C OJHOW IEPEMEHHOW. PemieHue cucreM JIMHEWHBIX
HEpaBEHCTB C OJHOM mepeMmeHHOM. KBaapaTHpie HepaBeHCTBa. ['paduyeckas WHTEpIpeTaIus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS [IEPEMEHHBIMH.

DOyHKIUHA

KBanparnunast ¢yHkius, e€ rpapuk u cpoiictBa. [lapaGoma, KOOpAMHATHI BEPIITHHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'paduxn dynkmmit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = |X| , u ux cBoiicTsa.

Yucii0BbIe NOCI€10BATEIBHOCTH U NPOTrPECcCUm

[TonsiTe 4MCIOBON MOCIENOBATENIBHOCTH. 3aJaHUE IOCIIENOBATEILHOCTH PEKYPPEHTHON
dbopmyroi u popMyIoi N-To YiIeHa.

Apudmernueckass W reomeTrpuueckas — mporpeccud.  DPopmynbl  N-TO  4WieHa
apuQMeTUYECKO U FreOMETPUUECKOI MPOTrPECCHii, CyMMbI IEPBBIX NUJICHOB.

N300pakeHre 4WIEHOB apu(METHUYECKOW M TEeOMETPUYECKOM MPOrpeccuid TOYKaMu Ha
KOOPJMHATHOM MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIBbHBIA POCT. CII0KHBIE TPOLIECHTHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHHS IPOTPAMMBI ydeOHOro Kypca «Auredpar
XapaKTEepU3YKTCS:

1) naTpuoTHYECKOEe BOCIIUTAHHE:

NpOSIBJICHUEM HHTEpeca K MPOLUIOMY UM HACTOALIEMY POCCHUMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JIOCTH)KEHUSIM POCCHMCKMX MATEMaTUKOB M POCCUUCKOMN
MaTeMaTUYeCKOW IIKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKaX U MPHUKIAIHBIX
chepax;

2) rpaIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpakIaHWHA W peaju3alid ero IMpas,
MpEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHHUM, TPOIEAYP TPakJIaHCKOTO OOIIecTBa (HAmpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAaHUEM BaKHOCTU MOPATBbHO-ITHUYECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOW Ha aKTMBHOE YYacCTHE B PEIICHHH MPAKTUYECKUX 3a7a4 MaTeMaTH4YEeCKOM
HaIPaBJIEHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMaTHYECKOTO 00pa30oBaHUs Ha MPOTSIKEHUU BCEH
JKU3HU JJIs YCHEIIHON MPOQeCcCHOHANBHON NeATeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOECHHWEM WHJUBHUAYAIHHOM TpPAaeKTOpUU OOpa3oBaHUs U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOILIMOHAILHOMY U OJCTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 337124, PEIICHHH, PACCYKICHUIH, YMEHUIO BUACTh MAaTEMaTHIECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO NO3HAHUSA:

OpHEHTAIe B JAESITETbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyUYHBIX MpEICTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHPOABI M O0OIIecTBa, TOHHUMaHUEM
MaTeMaTHYeCKON Hayku Kak c(epbl UYeIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYUMOCTH JIJIsl PA3BUTHS [IUBUJIM3AIIAN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKUA M MaTEMaTUYECKON



KYJIbTYpOH Kak CpEICTBOM T[IO3HAHWUS MHUpPA, OBIAJACHHEM NPOCTEHIIMMHU HABBIKAMU
UCCIIEIOBATEIILCKOW ACSATEITbHOCTH;

6) ¢usnueckoe BocnuTanue, (opMHPOBaHHE  KYJIbTYPbl  310pPOBbS U
IMOIUOHAIBHOTO 0JIArOMOJIYYHsI:

TOTOBHOCTBIO TNPUMEHATh MaTEMaTHYECKHE 3HAHHS B HMHTEPECaX CBOETO 3I0POBBS,
BEJICHUS 3JI0POBOTO 00pa3a >XKM3HH (370pOBOC NMUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHU U
OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTBH), C(POPMHUPOBAHHOCTHIO HaBBIKA peIeKCHH,
NPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOTO JK€ TpaBa JIPYroro 4eioBeKa;

7) 3K0JIOrHYecKoe BOCIINTAHUE:

OpHUCHTAIlMEeH Ha MPUMEHCHHE MAaTEMAaTHYeCKHX 3HAHWW JUISI PEHICHHs 3a7ad B 00JIacTH
COXPaHHOCTH OKpYXarolleid cpefpl, IUIAHUPOBAHHUSA IOCTYIKOB M OLEHKH HX BO3MOXKHBIX
MOCJICICTBHIA Ui OKPYIKArOIIEeH Cpelbl, 0CO3HAHHEM TJI00AILHOTO XapakKTepa YKOJIOTHUYCCKHX
npoOJIeM U yTeH UX PEIICHHUS;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUAM COLUAIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHSAX HEOIPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOECH
KOMIIETEHTHOCTH 4epe3 MPAKTUYCCKYIO JIEATSILHOCTh, B TOM YHCIE YMEHHE YYUTHCS Y IPYTHUX
Jro/iel, MpuoOpeTaTh B COBMECTHOM JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIINU U3
OIIBITA JAPYTHX;

HEOO0XOIMMOCTBIO B ()OPMHPOBAHNN HOBBIX 3HAHMIA, B TOM 4Yucie (GOPMYIHPOBATH UJIEH,
MIOHATHS, THIIOTE3bl 00 OOBEKTaX M SIBJICHHUSAX, B TOM YHUCIIC paHEe HEH3BECTHBIX, OCO3HABATh
neGUIHUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYI CHUTYAIlMIO, BOCIPUHHMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEOYIOMIUI KOHTPMEp, KOPPEKTUPOBATH NPUHUMAEMBIC PEHICHHUS U
NecTBUs, POPMYJIMPOBATh M OLICHUBATH PUCKH U TIOCIEICTBYSI, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTeabHBIE YHUBEPCAJBHBLIC yqeﬁnble JeHCcTBUA

ba3oBblenornueckuneneiicTBus:

® BBUIBIIATH M XapaKTepU30BaTh CYIIECTBEHHbIC MPHU3HAKKM MAaTEeMaTHYECKUX OOBEKTOB,
HOHATUH, OTHOLIEHUH MEXAY MOHATHUAMH, (HOPMYIHPOBATH OIpPEAETICHUS MOHATHM,
YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIMN, OCHOBAHUS JUIsl 000011eHus
Y CPaBHEHUS, KpUTEPUU MPOBOINMOTIO aHAIN3A;

® BOCIPHHHUMATh, (HOPMYJIUPOBATh U MPEOOPA30BHIBATh CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIE, €IMHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

® BBIBIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOPEUHS B (paKTax,
JNaHHBIX, HAOMIOACHMSIX W YTBEPXKACHUSX, MpeliaraTb KPUTEPUU [UIsl BBISABIICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYHIL;

e JleNaTh BBIBOJIbI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JAETYKTUBHBIX M MHAYKTHBHBIX
YMO3aKJIIOYEeHUH, YMO3aKIIOYEHNH 110 aHAJIOTUH;

e pa3dupaTh JIOKa3aTelIbCTBA MAaTEMaTHYECKUX YTBEPXKICHMH (TpsiMble ©  OT
IPOTHBHOTO), MIPOBOJUTH CaMOCTOSITENILHO HECJIOXKHBIE  JOKa3aTelIbCTBA
MaTeMaTU4ecKux (HakToB, BBICTpaUBaTh apryMEHTAlUIO, MPUBOAUTH MPUMEPHI U
KOHTPIpUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHS;

e BbIOMpaTh crocob pemieHusl y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pelieHusi, BbIOMpaTh Hanbosee NOAXOASAIMNN ¢ YIETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KpUTEPUEB).

BbazoBblenccienoBarebckue1eiicTBUA:

® 1CNOJB30BaThb  BOIPOCHI  KAaK  MCCIEAOBAaTENbCKUHM  MHCTPYMEHT  IIO3HAHMS,

dbopmynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOPEYHE, npobuemy,
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CaMOCTOATCIIBHO YCTAaHABJIMBATL MHCKOMOC W JAaHHOC, q)OpMI/IpOBaTB THUIIOTC3Y,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHCHUE;

MPOBOANTH TIO CAMOCTOSITEILHO COCTABICHHOMY IUJIaHY HECIOXKHBIM ASKCIEPHMEHT,
HEOOJIBIIIOE HCCIICJIOBAHUE 110 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTYy COOO0I;

CaMOCTOSITENIbHO  ()OPMYJIMpPOBAaTh  OOOOIIEHWUS M  BBIBOABI IO  pe3ybTaTaM
NPOBEIEHHOTO HAOJIIOJICHHS, UCCIICAOBAHUS, OLICHUBATh JIOCTOBEPHOCTh IMOJyYCHHBIX
pe3yJIbTaTOB, BEIBOJIOB U O0OOIICHHMIA,

IPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE TPOIIECCa, & TAK)KE BBIIBUTATH MPEATIOI0KECHUS
0 €ro pa3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMALIUU, JAHHBIX, HEOOXOAUMBIX
JUISl peLLIeHUs 3a1a4K;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH HH(OPMAIUIO
Pa3IMYHBIX BUAOB U (POPM NPEICTABICHHUS;

BbIOUpaTh (OpMY MpecTaBlIeHUs HHPOPMALIMK U UIUTFOCTPUPOBATH pPElllaeMble 3aa4u
CXeMaMH, AuarpaMMaMu, UHOU rpadukoi U MX KOMOMHALIUSIMU;

OLICHUBATh HAAEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKECHHBIM YUUTEIIEM TN
c(hOpMyIMPOBAHHBIM CAMOCTOSITENIHLHO.

KOMMyHHKaTI/IBHI)IeyHI/IBepCaJILHbIey‘leﬁﬂbIeIleﬁCTBl/lﬂ:

BOCIIPUHUMATh U (OPMYJIMPOBATH CY)KJIEHHSI B COOTBETCTBUM C YCIOBUSAMH U LEIAMU
oOIIeHus, SICHO, TOYHO, T'PaMOTHO BBIPAXaTh CBOI TOYKY 3pEHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOAY PEUICHHS 3a/1a4i, KOMMEHTHPOBATh
HOJIy4EeHHBIH pe3ynbTarT;

B X0/ 0OCYKIIEHHI 331aBaTh BOIPOCHI TI0 CYIIECTBY 00CYKIaeMOI TEMBI, IPOOJIEMBI,
pemaemMoi  3amayM, BBICKAa3bIBaTh WJACW, HALEJICHHBIE Ha TIIOMCK peIIeHUs,
COIIOCTABJIATh CBOM CYXACHUS C CYXICHMSAMU JpPYrMX Y4YacTHUKOB JIMAJOra,
0oOHapyXUBaTh pa3IMuue U CXOJICTBO MO3UIMIL, B KOPpEKTHOH hopMe popMyIrpoBaTh
pa3HOIJIacHsl, CBOU BO3PAKECHHUS;

NPECTaBIATh PE3YIbTATHI PEIICHUS 3a/1a4H, YKCIIEPUMEHTA, MCCIeIOBAHNSA, TIPOCKTa,
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUICHHUS ¢ Y4ETOM 3a1ad IMPE3CHTAIUH U
0COOEHHOCTEH ayTUTOPUH;

NOHMMATh M HCIIOJB30BAaTh MPEHMYIIECTBA KOMAaHIHONH W WHIMBUAYAJIBHOW pabOTHI
NPY PEIICHNU YIeOHBIX MaTeMaTHIECKUX 3a/1a4;

NPUHUMATD 11€7Ib COBMECTHOM JeSITeIbHOCTH, IUIAHUPOBATh OPTaHU3AI[I0 COBMECTHOM
paboThl, pacmpeaensTb BuAbl padOT, JOroBapuBaThcsi, OOCYXKIaTh Npolecc U
pe3yabpTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIHOJIEH;

y4acTBOBaTh B TpyHmoBbIX (opmax paboTsl (0OCyXAeHHS, OOMEH MHEHHUSIMH,
MO3rOBBI€ IITYPMBl U JIPYTHE), BBIIOJIHATH CBOK YacTh pabOThI M KOOPAMHHUPOBATh
CBOM JICWCTBUS C IPYTUMH WICHAMH KOMaH/bI, OIIEHWBATh KaueCTBO CBOETrO BKJaJa B
00N TPOIYKT MO KPUTEPHUSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUS.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH, aJTOPUTM pelIeHUs 3ajayd (WIM €ro 4YacTb),
BBIOMpPATh CHoco0 pemeHuss ¢ yu€TOM HMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUIN C y4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIHNHTE/JIEKT:



® BIAJCTh CIOCOOaMU CaMOIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U Pe3yabTaTa PEHICHUS
MaTeMaTH4YeCKOM 3a7auM;

® [PEABUAECTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTDH IIPU PELICHUU 3aJa4d, BHOCUTH
KOppeKTI/IBBI B ICATCIIBHOCTHE HAa OCHOBC HOBBLIX O6CTO$IT€JIBCTB, HaﬁﬂeHHBIX OI_HI/I6OK,
BBISIBJICHHBIX TPYIHOCTEH;

L] OILICHHUBATh COOTBCTCTBUC pesynLTaTa NCATCIIBHOCTHU HOCTaBHeHHOﬁ Ieianu u yCJIOBI/ISIM,
O6’b$ICH$ITB HpI/I‘{I/IHLI JOCTMKCHHUA WIIWM HCECAOCTHXKCHHA ILCJIHM, HAXOOUTH OH_II/I6Ky,
JIaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 7 Kjacce 0OOydYarolIMiics TONYYHUT CIEAYIOLUIUE IpeaIMETHbIC
pE3yJIbTaThL:

Yuciia 1 BIYMCICHUSA

BoImonHATh, coueTras yYCTHbIE M NHCbMEHHBbIC NPUEMBI, apu(MeTHdecKue IeHCTBUS C
paluMOHaNIbHBIMH YHCIAMHU.

HaxonuTh 3HaueHHsS 4YHCIOBBIX BBIPAKEHUH, NPUMEHATH Pa3HOOOpa3Hble CIOCOOBI U
npu€éMbl BBIUMCIICHHUS 3HAUYEHUU JPOOHBIX BBIPAKEHUH, COJEp)KAIIMX OOBIKHOBEHHBIE U
JECSITUYHBIE IpOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3amKUCH YuCeN K Ipyrod (IpeoOpa3oBHIBATH JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JIECATUYHYIO IPO0B).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh uncna.

BbINoMHATE NPUKKUIKY M OLIEHKY pe3y/bTaTa BHIYMCIECHUM, OLIEHKY 3HAUEHUN YHCIIOBBIX
BBIPOKEHUI. BBINMOIHATH AEHCTBUA CO CTENEHSAMU C HATypajlbHBIMHU MOKA3aTEISMH.

[TpuMeHsTh NPU3HAKU JEIMMOCTH, Pa3JI0KEHHE HA MHOYKUTENIN HATypaJIbHbIX YHCEI.

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 3a/1aud, CBS3aHHBIE C OTHOIIEHHEM BEJIMYUH,
IPONOPLUOHAIEHOCTBIO BEIMUMH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YAbTAThl PEIICHUS 3a/1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMM paccMaTpUBAEMbIX 00BEKTOB.

Auaredpanyeckune BbIPaKeHHUs

Hcnonb3oBathk anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHUS y4eOHOr0 MaTepuara.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIpaKEHUH NMPU 33aHHBIX 3HAUEHHSIX TEePEMEHHBIX.

BoinonHsATe npeobpazoBaHus LEIOr0 BHIPAKEHUSI B MHOTOUIEH NMPUBEACHUEM IOJA00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHATE yMHOXKEHHE OJIHOYJIEHA HAa MHOTOYJIEH M MHOTOYJIeHa Ha MHOTOYJIEH,
OPUMEHATH (HOPMYIIBI KBapaTa CyMMbI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBISITh Pa3jaoKEHUE MHOTOWIEHOB Ha MHOXKHUTEIM C IOMOIIBI0 BBIHECEHHS 3a
CKOOKM 0OIIero MHOKHUTENS, TPYNIHUPOBKH CIaraeMbIX, IpUMeHeHHUs (HOpMyT COKpamEéHHOIro
YMHOXEHHUS.

[TpumeHsaTh mnpeoOpazoBaHUsi MHOTOYICHOB JUIS pPELICHHWs pa3iMyHbIX 33734 U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEaTbHOMU MPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNIMH Ul IpeoOpa3oBaHUs
BBIPAKECHUII.

YpaBHeHHUs M HEPABEHCTBA

Pemars nuHelHBbIE ypaBHEHHUSI C OJHON MEPEMEHHOM, MPUMEHsIS MpaBwia Mepexoaa OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCSd 1M YHUCIO KOPHEM
YpaBHEHHUS.

[TpumeHsTH rpaduyeckre METO bl IPU PELICHUHN JIMHEHHBIX YPABHEHUH U UX CUCTEM.



[TonGupath mpUMepHI Map YUCE, IBISIOUIMXCS peIIeHUEeM JMHEHHOTO YPaBHEHHUS C ABYMSI
IIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHON IIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JBYMS
HEPEMEHHBIMHU, NIOJIb3YACh I'pa)MKOM, IPUBOAUTH IPUMEPHI PELICHUS YPABHEHUS.

Pemats cucrteMbl AByX JIMHEHHBIX ypaBHEHUH C JByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpagu4ecKy.

CocTaBisiTh M pemaTh JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHWH MO
YCIOBUIO 3a/la4¥, WHTEPIPETHUPOBaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJadd IOJyYEHHBIN
pe3yJbTarT.

DOyHKIUHA

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHUCIOBBIE IPOMEXKYTKH Ha
anreOpanvdecKoM s3bIKE.

OrmedaTs B KOOPAMHATHOM IIJIOCKOCTM TOYKH II0 3aJaHHBIM KOOpPAMHATaM, CTPOUTH
rpaduku muHeHHbIX QyHKkuuid. CTpouts rpaduk GyHKIMH Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, Bp€Ms, pacCTOSIHME, 1I€Ha, KOJIMYECTBO, CTOUMOCTb, MPOU3BOJIUTEIBHOCTb, BpeMS,
00BbEM paboTHI.

Haxonuth 3HaueHne QyHKIMU 10 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpadudeckuii crocod NpejcTaBiIeHUs M aHAIW3a UHPOPMALUMU, U3BICKaTh U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(UKOB PEATBHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K xoniy oOydenuss B 8 kJiacce OOydarOIMICS TMOJYYUT CIEAYIOIIAE TPEIMETHBIE
pE3yJIbTaThI:

Yuciia ¥ BbIYHMCICHUSA

Hcnonp30BaTh HayaJIbHBIE NPEICTABJICHUS O MHOXECTBE JCHCTBUTENBHBIX YMCEN IS
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUMN, H300pa)kaTh JEHCTBUTEJIbHBIE YHUCIIA TOYKAMU Ha
KOOpJAMHATHOM NPAMOM.

[IpumeHsTh TOHSTHE apU(PMETUYECKOrOo KBaJpPaTHOIO KOPHS, HAaXOJUTh KBaJpaTHBIE
KOPHH, UCIOJIb3Yys IPU HEOOXOAUMOCTH KAJIBKYJIATOP, BHIIOIHATH TPeoOpa3oBaHus BhIpaKEHHIH,
coJiepKalliX KBaJpaTHbIE KOPHHU, UCIOJIb3Yys CBOMCTBA KOPHEH.

Hcnonb3oBare 3amucu OOJBIIMX W MajbIX YHMCEN C MOMOIIBIO JIECATUYHBIX ApoOeilt u
crenenel yucina 10.

AuredpanyecKkune BbIPaKeHUs

[IpyuMeHsTh TMOHSATHE CTENEHH C IEJIbIM II0Ka3aTesieM, BBINOJHATh IPeoOpa3oBaHuUs
BBIPAKXECHUM, CONEPIKALIUX CTENEHU C LEIBIM IIOKA3aTENIEM.

BbINOMHATE TOXAECTBEHHBIE MPEOOpPa30BaHUS PALMOHAIBHBIX BBIPAKEHUH HAa OCHOBE
npaBuiI JeHCTBUI HAaJl MHOTOUJIEHAMH M alredpanyecKuMu JpoOsMu.

PacknagpiBaTh KBafipaTHBIN TPEXUIIEH HA MHOXKHUTEIH.

[TpumensaTs npeoOpa3oBaHUs BBIPAKEHUM A7  pELIeHUs pa3IMyHbIX 3a7ad M3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU MPAKTHKU.

YpaBHeHHUs M HEpABEHCTBA

Pemarp nuHeiHble, KBaJpaTHbIE YPaBHEHUS U PAallMOHAIbHbIE YPaBHEHUS, CBOJASIIUECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

IIpoBOINTH MpOCTENIINE UCCIIENOBAHNS YPAaBHEHU U CUCTEM YPAaBHEHHI, B TOM YHUCIE C
OpUMEHEHHEeM TIpadUUecKuX TpeAcTaBleHuil (ycTaHaBIMBAaTh, HWMEET JIM ypaBHEHHE WIH
CHUCTEMa YpaBHEHMH pellIeHusl, €ClIi UMEET, TO CKOJIBbKO, U ITpoYee).

[Tepexoauth OT cioOBecHOH (QOPMYIMPOBKM 3ahayM K e€ anreOpanyeckod MOJAETH C
MOMOIIbI0 COCTABJIEHUS YPAaBHEHMsI WJIM CHUCTEMbl ypaBHEHHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 3a/1a4yl MIOJyYEHHBIN pe3ysbTar.
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[IpuMeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHCHUS, OLICHKH, peIIaTh JIMHCHHBIC
HEpPaBEHCTBA C OJHOM TEPEeMEHHOM M WX CHUCTEMBI, JaBaTh TIpadHUuECKyl0 HILTIOCTPALHIO
MHOY€ECTBa PEIICHN HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[loHuMaTh ¥  WCHOJB30BAaTh (PYHKIMOHAIBHBIC TOHATUS H  S3bIK  (TEPMHUHBI,
CHMBOJIMYECKHE OOO3HAYEHHsI), ONPENeNIATh 3HaueHHEe (YHKIUH 10 3HAUYCHHWIO apryMEHTa,
OTIpeNieNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpaduKy 3IeMeHTapHbIX QYHKIUH BUaa:

y = kiX, y = x2, y = x3y = |x|, y = VX, onuchIBaTh CBOWCTBA YHCIOBOI (YHKIHH 110 €&

rpaduxy.

K xonmy oOyuenus B 9 kiacce oOydaromuiics TMOMYYHUT CIEAYIOLUIUE IpEeIMETHBIC
pEe3yJIbTaThI:

Yuciia 1 BBIYMCICHUSA

CpaBHUBATh U yNOPSAA0YMBATH PAllUOHATIBHBIE U UPPAILIMOHATILHBIC YHCIIA.

BrimonuaTe apudmernueckue AeMCTBHs C pallMOHAIBHBIMU YHCIAMH, COYeTas YCTHBIC U
MACbMEHHBIC TPUEMBI, BBITTOTHATH BEIYUCICHUS C UPPAITIOHAILHBIMU YUCIIAMH.

Haxonuth 3HaueHMs CTENEHEH C LIeJbIMU MOKA3aTeNsIMU U KOPHEH, BBIYUCIISATh 3HAUCHUS
YUCJIOBBIX BBIPAKEHUM.

OKpyriATh ACUCTBUTEIbHBIE YKCIIA, BBINOJHATh MPUKHUAKY pE3yJIbTaTa BBIUUCICHUH,
OIICHKY YHUCIIOBBIX BBIPAKCHUI.

YpaBHeHUs] M HEPABEHCTBA

Pemiate nuHeliHbIE UM KBaJpaTHbIE YPABHEHHS, YPaBHEHHUS, CBOISIIMECS K HUM,
npocTeiiime ApoOHO-pallMOHAFHBIE YPABHEHUS.

Pemate cucteMbl IByX JUHEHWHBIX YPAaBHEHHM C JABYMsI IIEPEMEHHBIMU M CUCTEMBI JIBYX
YpaBHEHUM, B KOTOPBIX OJJHO YPaBHEHUE HE SIBJIACTCS JINHEUHBIM.

Pemate TekcTOBBIE 3amaud anreOpamdecKMM CIIOCOOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHUS UM CUCTEMBI IBYX YPAaBHEHUM C JBYMS [IEPEMEHHBIMHU.

IIpoBONTH MPOCTENUIINE UCCIIETOBAHNS YPABHEHUH U CUCTEM YPaBHEHHMH, B TOM YHCIIE C
NpUMEHEHHEeM TrpauuecKux IMpeAcTaBiIeHU (yCTaHABIMBaTh, MMEET M YpaBHEHUE WU
CHCTEMa ypaBHEHUH PEIICHUs], €CITU UMEET, TO CKOJIbKO, U TIpouee).

Pemars nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)xaTh peIICHHE
HEpaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alMChIBATH PEIICHUE C ITOMOIIILI0 CHMBOJIOB.

Pemate cucTteMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMbl HEPAaBEHCTB HA YHCJIOBOM MPSAMOH,
3alUChIBaTh PEIICHUE C TOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3IMYHBIX 3a7a4.

DOyHKIUH

Pacnio3naBate QyHKIIMN N3y4eHHBIX BUOB. [l0Ka3bIBaTh CXEMAaTUYECKU PACTIONIOKEHUE HA
KOODPJIMHATHO# IIOCKOCTH TpadukoB GpyHkmii Buma: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y=1X,y = ||, B 3aBucHMOCTH OT 3Ha4YeHMI KOI(PQHIIEHTOB, ONUCHIBATH CBONCTBA
(byHKIUH.

Ctpouth M HM300paXkaTh CXEMAaTHYECKU TpadUKH KBAIPATUIHBIX (YHKIIUN, OMHCHIBATH
CBOICTBA KBaJAPATUYHBIX (DYHKIUN 1O UX TpaduKam.

Pacro3naBate  kBagpatuuHyro (QyHKIU0 1m0 dopmyne, TPUBOAWTH  MPUMEPHI
KBaJIPATHUHBIX (DYHKIUI U3 peanbHOU KU3HU, PU3UKU, TEOMETPHUH.

YucsioBble NMOC€10BATEILHOCTH U MPOTPecCUn

PacrioznaBath apupMETHUECKYI0 U TEOMETPUYECKYIO MPOTPECCHH MPHU Pa3HBIX CIOcodax
3a1aHus.
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BbINONHATE BBIYMCICHHUS C MCIONB30BaHMEM (GOpPMYN N-ro 4ieHa apudMeTHdeckoirl u
T€OMETPUUYECKON TPOTrPECCUii, CYMMBI MIEPBBIX N YJIEHOB.

N300pakars 4eHbl MOCIEA0BATEIHOCTH TOUKAMU Ha KOOPUHATHOM MIOCKOCTH.

Pemarp 3amauu, cBSA3aHHbBIE C YHCIOBBIMU MOCJIEIOBATEILHOCTSIMH, B TOM YHWCIE 3a7aud
U3 peaslbHOM JKU3HHU (C MCIIOJIB30BAHUEM KAIBKYISITOPA, IU(POBBIX TEXHOJIOTHH).
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoumnuecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHuMe upa3iesioB U TeM
Ne ni/m Konrpoabueie IIpakruueckue  (uupposbie)
MPOrpaMMbl Bcero
padoTshI padoThbI o0pa3oBaTe/bHbIEPeCYpPChl
1 Yucna u BeIUUCIICHUS. PalinoHaibHbIC 95 9 1 bubmunorexa [JOK
qyucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
1
2 AnreOpandecKue BhIPaKCHHS 27 1 httos://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
1
3 ¥ PaBHCHILA i HEpaBeHCTBa 20 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
1
4 Koopunaret u rpauic. Gyniui 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
1
° HosToperne n 0dodmerHe 6 2 https://m.edso00.ru/7f415b90
BIIEE KOJIMYECTBO HACOB I1
01311 OoJ1 CTBO YACOB IIO 102 7 5

I[TPOTPAMME
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8 KVIACC

KoumnuecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM
Ne /i Kourpoasubie Ilpakruueckue (uupposbie)
MPOrpamMMbl Bcero
padoTshI padoThI o0pa3oBaTe/bHbIEPeCYpPChl
Yucna v Beruncienus. Kpagpartaeie bubnnoreka [JOK
1 16 2 1
KOPHH https://m.edsoo.ru/7f417af8
5 Uucna u BeruuciaeHus. CTeneHb ¢ UeIbiM 5 1 1 bubmuorexa [JOK
MOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKie BEIPaKCHHUS. 4 1 bubnnorexa [HOK
KBanpaTHbiii TpEéxwieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BBIPAKECHUSI. 16 1 1 bubnuoreka [IOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBaspaTHbie 16 1 1 bubnnorexka [JOK
ypaBHEHUs https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 12 1 bubnuotexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 .H 12 1 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
(0 . 1
8 YHKIHH. OCHOBHBIE MOHSTH > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
. 1
o Dynicunn. THCIOBLIE pyHKLMH o https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 II 6 2
OBTOpCHHE 1 0bobmeHHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10
- 102 8 9

[NPOT'PAMME

14



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

9 KJIACC

Kosaun4vecTBouacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U
n/m TeMNporpaMmsi Bcero KonrpoabHbiepagorsl  [IpakTudecknepadors (1itppossIe)
o0pa3oBaTe/ibHbIepecypChl
1 Uucna 1 BEIYUCIICHHUS. 9 1 bubmuorexa [JOK
JleicTBUTEIbHBIC YKCTIA https://m.edso00.ru/7f419d08
5 YpaBHEHUS 1 HEPABEHCTBA. 14 1 bubnuorexa [JOK
YpaBHEHUs C OJTHON MTEPEMEHHOMN https://m.edso00.ru/7f419d08
3 YpaBHEHUS U HEPABEHCTBA. 14 1 bubnunoreka [JOK
Cucrembl ypaBHEHU https://m.eds00.ru/7f419d08
4 YpaBHEHHUS U HEPABEHCTBA. 16 1 bubnuorexa [JOK
Hepapencrtpa https://m.edso0.ru/7f419d08
bubnuotexa [JOK
° Oymxum 16 1 https://m.edsogru/7f419d08
bubnuotexa [JOK
6 YU CIIOBBIEIOCIIEOBATEIHHOCTH 15 1 https://m.e dsogru 178419408
7 IToBTOpenue, 06o0IEHNE, 18 5 bubmmorexa [IOK
cUcTeMaTU3alUsA3HaHUI https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102 3 0
[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

YYEBHO-METOJUYECKOE OBECMIEYEHUE OBPA3OBATEJBHOI'O
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

* AnreOpa, 9 kimacc/ Maxkapsrae FO.H., Munaiok H.I'., Hemikos K.W. u apyrue; non penakuuei
Tensaxosckoro C.A., Akunoneproe oo6mectBo «M3narenscrBo «IIpocBemnienue»
» AnreOpa, 8 kimacc/ MaxkapsraeB FO.H., Munaiok H.I'., HemkoB K.W. u npyrue; mon penaxkimei
Tensaxosckoro C.A., AkunonepHoe obuiectBo «M3natensctBo «IIpocBenienue
» AnreOpa, 7 kimacc/ MaxkapsraeB FO.H., Munarok H.I'., HemkoB K.W. u npyrue; moa penaximei
Tensaxosckoro C.A., Akunoneproe oo6mectBo «M3narensctBo «IIpocBemienue»

16



17



