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INOACHUTEJIBHASA 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3y4eHHe IPYruxX ITUCHUILUINH, KaK €CTeCTBEHHO-HAYYHOIO, TaK U TyMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJIOIHKEHUSI 00pa30BaHUs U B MOBCETHEBHON JKHU3HU.
PazBute y oOyuaromuxcs Hay4YHBIX [PEJICTaBICHUM O TMPOUCXOXKIEHUU U CYIIHOCTH
anreOpandeckux aOCTpakiui, CrmocoOe OTPaKCHHS MATEeMATHYECKOW HAyKOW SBICHHA U
MPOLIECCOB B MpPHUpOJE U OOIIECTBE, POJIM MATEeMATUYECKOTO MOJICTHPOBAHUS B HAay4YHOM
NO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAYECTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aJanTaliyd B COBpeMEHHOM IudpoBoM oOuiecte. M3yueHue
anreOpbl 00ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOU
JeMCTBUSL U BBIBOJBI, (POPMYIHPOBATH yTBEepKAeHH. OCBOCHHE Kypca aireOpbl o0ecreyrBaeT
pa3BUTHE JIOTUYECKOTO MBILIUICHUS OOYy4YaloluXcs: OHM HCHOJB3YIOT JEAYKTUBHBIE U
UHIYKTHBHBIE PACCYXACHUs, 0000IIeHNe M KOHKPETH3alUio, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENBHON NeATeIbHOCTH
0o0y4aromuxcsi, IMOJITOMY CaMOCTOSTEIbHOE pEIICHHWEe 3a7ad  SBISIETCS — peanu3anueit
JESTEIIbHOCTHOTO MIPUHIINIIA O0yUeHUSI.

B crpykrype mnporpammel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTelbHO-MeToIuYeckue JuHuM: «Yucima u
BBIUUCIICHUS», «AJNTreOpandecKkue BBIPAKEHUS», «YPaBHEHHS M HEPABEHCTBa», «DyHKIHIY.
Kaxxgas u3 3TUX coaepKaTeIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIeT
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTMMH €To JIMHUSMH. B Xo1e n3ydeHus: yueOHOTO Kypca
00y4JaroIUMCs TPUXOAUTCS JTOTHUYECKH PACCYXAaTh, UCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
S3BIK. B CBSI3M ¢ 3THM B mporpaMmy y4eOHOTO Kypca «Aredpay BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKU, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTH4ecKoro oOpa3oBaHUsA U
CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAJIBHOTO MAaTEeMaTHYECKOTO
a3bika. CoziepKaTesIbHOM U CTPYKTYpHOH OCOOEHHOCTBIO YyUeOHOTO Kypca «Airedpa» sBiIseTcs
€r0 MHTETPUPOBAHHBINA XapaKkTep.

Conepxanne nUHMM «YMcaa M BBIUMCIEHUS» CIYKUT OCHOBOM JUIs JlabHEHIEro
U3yYeHHs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BHTHIO y OOYYArOIIMXCS JOTMYECKOTO MBIIIICHHUS,
(OpMHPOBAHUIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJWMBIX ISl TTOBCEJHEBHOHN KM3HHU. Pa3BUTHE MOHATHA O YHCIE HAa YpPOBHE
OCHOBHOT'O 00II[ero oO0pa3oBaHUs CBSI3aHO C PAllMOHAJIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUIN O NEHCTBUTEILHOM 4HMCie. 3aBEPIICHHUE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepkanue JBYX aireOpamdyeckux JHHHUN — «AJreOpandyeckue BBIPAXKEHUS» U
«YpaBHEHUST U HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHMPOBAHUIO Yy  OOydarOUIMXCS
MaTeMaTHYECKOTo anmapaTa, HEOOXOIUMOTO /IS peIIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7au. Ha ypoBHE OCHOBHOIO 00111ero oopa3zoBaHus
yueOHBI  MaTepuan TPYNNHPYEeTCss BOKPYT  palMOHANBHBIX  BBIpaXEHUH.  Auredpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK s3bIKa JUIS MOCTPOEHHS] MaTeMAaTUYECKUX MOJETeH,
OTIMCAHWMsI TIPOIECCOB U SIBIICHUH peabHOr0 MHpa. B 3amaun oOyueHus anreOpe BXOIAT TaKKe
JanpHelee pa3BUTHE aITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAMMOro, B YacTHOCTH, JUIs
OCBOCHHS Kypca HWH(GOPMATHKH, ¥ OBIIQJICHUE HABBIKAMH JEAYKTUBHBIX PaCCYKICHHIA.
[TpeoOpa3oBaHue CUMBOJIBHBIX (HOPM CHOCOOCTBYET Pa3BUTHIO BOOOpaXKeHHUs, CIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHAIBHO-TpAUUECKOM  JIMHUM  HAIeleHO Ha  TOJy4YeHue
oOydJaronuMucs 3HaHUN O QYHKIHMIX KaK BaKHEUIIEH MaTEeMaTHYSCKON MOJIETH /I OTTHCaHUs
U HCCIIeZIOBAaHUS Pa3HOOOPA3HBIX INPOLIECCOB M SIBIEHUI B mpuponae u odmiectBe. M3yueHue
MaTepuaia CHOCOOCTBYET pa3BUTHIO y OOYYAIOIIMXCS YMEHHS HCIOIb30BaTh Pa3IMYHbBIC



BBIpa3UTENbHBIC CPEACTBA S3bIKa MAaTEMAaTUKU — CIOBECHBIC, CHUMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHHME MPEICTABICHUN O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KyJIbTYPHI.

CormacHo yueOHOMY IUIaHy B 7-9 KjaccaxX H3y4yaeTcs y4deOHBIM Kypc «Auredpay,
KOTOpBIM BKJIIOUAET CJIEAYIOLIME OCHOBHBIE pa3lenbl coiepxkaHus: «Huciaa U BBIUUCICHUS,
«AnreOpanyecKkue BhIpaKEeHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha u3yuenue yuebnoro xypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 gaca (3

yaca B Hejienm), B 8 kimacce — 102 gaca (3 vaca B Hemento), B 9 kimacce — 102 vaca (3 yaca B
HEJICTIIO).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Yuciia ¥ BBIYMCICHUSA

JpoOu OOBIKHOBEHHbIE U JECATUYHBIE, MEPEXOoA OT OAHON (opMbl 3amucu Apolel K
apyroi. IloHsATHE palMOHAIIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIIOPAJOUYNBAHUE PALlMOHAIBHBIX
yucen. Apudmerndeckue IEeHCTBUS ¢ PallMOHAIbHBIMU YKMcIaMU. Pemienue 3amad u3 peaabHON
NPaKTUKU Ha 4acTH, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpelesieHHe, IpeoOpa3oBaHue BbIpaKEHUH Ha
OCHOBE OIpE/IEICHHUS, 3aUCh OOIbIINX Yncenl. [IponenHTsl, 3anich MPOIEHTOB B BUJE IpOOH U
JpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33Jaul Ha IPOLIEHTHI, PELIEHNE 3a]ad U3 peabHOU
IPAKTUKU.

IIpuMeHeHrne TPU3HAKOB AE€IMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOM. JlOIMyCTHMBIE 3HA4YEHUS
nepeMeHHbIX. IIpencraBieHune 3aBUCMMOCTHM MEXAY BeIMYMHAMU B BHJE (OPMYJIbI.
Beraucnenus mo gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKACCTBEHHO PaBHBIC
BBIpa)KEHUS, MpaBUIa NpeoOpa3oBaHus CyMM M NPOU3BEIEHHH, MpaBuiia PaCKpPbITUS CKOOOK U
IIPUBE/ICHUS TOJOOHBIX CIIaracMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeJIEM.

OpnHowienbl 1 MHorowieHbl. CreneHb MHorouieHa. Clio)keHHE, BBIUUTAHUE, YMHOKEHUE
MHOro4eHOB. DOpMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaZpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBapaToB. Pa3nokeHne MHOTOWICHOB HA MHOHUTEIIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHMsI, IIpaBuiia MpeoOpa3oBaHUsl ypaBHEHUS, PaBHOCUIBLHOCTD
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pellleHne JIMHEHHBIX ypaBHeHHI. CocTaBl€HHME YpaBHEHHMH IO YCIOBHUIO 3ajJadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO0 YPABHEHUM.

JluHeliHOe ypaBHEHHE C ABYMS NEpeMeHHBIMH U ero rpapuk. Cucrema JByX JTMHEHHBIX
ypaBHEHUW C JABYMsI TIepeMEHHBIMHU. PeleHue cucrem ypaBHEHUH CIIOCOOOM TMOJCTaHOBKH.
ITprmeps! pelieHns: TEKCTOBBIX 3a7ad ¢ TIOMOIIBIO CUCTEM ypaBHEHUM.

DOyHKIUHA

Koopaunara Toukn Ha npsmol. UucinoBbsle mpoMexyTku. PaccrosiHue Mexay IByMs
TOYKaMU KOOPJAMHATHON IIPSIMOM.

[TpsamoyronbHas cucrema koopauHatT, ocu Oxu Oy. AGcmucca ¥ OpAMHATA TOYKH Ha
KOOpAMHATHOM IulocKkocTH. [Ipumeps! rpadukoB, 3amaHHbIX (Qopmyinamu. UrteHue rpapukon
peanbHbIX 3aBucuMocTed. [lonarue ¢ynkuuu. I['padux Pynknuu. CpoiicTBa  QyHKIMIL.
JluneitHas ¢yHkiwms, e€ rpaduk. ['paduk Gynkuuu y = |X|. ['padudeckoe perieHre THHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.

8 KUIACC

Yuciaa 1 BLIYHCTIECHUS
KBanmpatuelii kopenb u3 uymcna. lloHsarue o0 wuppanuoHanbHOM uyuche. JlecaTnyHbie
MPUOJIMKEHUST UPPAITMOHABHBIX uncesl. CBOWCTBa apu(PMETHUECKUX KBaJIpaTHBIX KOPHEH M MX
MPUMEHEHHE K MpeoOpa30BaHHUIO YHCIOBBIX BBIPAKCHUNM W BBIYHCICHUSAM. JleHCTBUTENbHbBIE
qHCIa.
Crenens ¢ 1eJIbIM TTOKa3areneM U e€ cBoiicTBa. CTaHaapTHas 3alUCh YHCIIA.
AJiredpanyeckue BbIpaKeHUs



KBazpaTHblil TpEXUIIEH, pa3I0KEHUE KBAAPATHOIO TPEXUIEHA HA MHOKHUTEIIH.

Anrebpanyeckas aApoOb. OCHOBHOE CBOWCTBO anreOpanyeckod npobu. CroxkeHue,
BBIYUTAHNE, YMHOXKEHHE, JeICHUEe ainredpandeckux ApoOeil. PammonanbHble BBIpQKEHUS M UX
npeoOpa3oBaHueE.

YpaBHeHusI 1 HEPaBEeHCTBA

KBanparnoe ypaBHeHue, (opmyna KopHEHl KBaJpaTHOro ypaBHeHUsA. Teopema Buera.
Pemenne ypaBHEHHH, CBOISIIMXCA K JIMHEHHBIM M KBaapaTtHbIM. [Ipocteiimme apoOHO-
paloHaIbHbIC YpaBHEHUS.

['paduueckas uHTEpHIpeTaUs YpaBHEHUH C ABYMS MEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YpaBHEHUU C JByMs NepeMEeHHBbIMU. [IpuMepbl pemieHus CUCTeM HEIMHEWHBIX ypaBHEHHUH ¢
JBYMsI IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3aj1a4u aNredpandeckum crocoOom.

YucnoBble HEpaBEeHCTBA M HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHbIE HEpaBEHCTBA € OAHOM mnepeMeHHOU. Cucremsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonsitne ¢pynkuuu. OOIACTH ONpeneIeHUs] 1 MHOXKECTBO 3HaueHHH (QyHKImH. CriocoOb
3a1aHus QYHKIIHA.

I'padux Qynxmun. UYrenue cpoictB ¢(yHKImH 1o e€ rpaduky. Ilpumepsr rpadukos
GyHKIMI, OTpa)arolux peajbHble TPOIECCHI.

@YHKIMY, ONUCHIBAIOIIKE MPSAMYIO U OOpaTHYIO NMPONOPIHOHAIbHBIE 3aBUCUMOCTH, MX
rpaduxu. OyHkuuun y = X2,y = X3,y = VX, y=|x|. Tpadudeckoe peureHue YPaBHEHUI U CUCTEM
YpaBHEHUM.

9 KJIACC

Yucsia ¥ BLIYUCICHUSA

PanmonanbHbIe yucnia, UPpPAMOHAIBHBIC YMCIA, KOHEYHbIE U OSCKOHEYHBIE JIECATHYHBIC
npodu. MHOXECTBO JI€HCTBUTENBHBIX YHCEN, ACWCTBUTENbHbIE YHCIA KaK OECKOHEYHbIE
JecSATHUUHble  JOpoOu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBHE  MEXJIY  MHOXXECTBOM
JIEHCTBUTEIIBHBIX YUCE U KOOPAUHATHOU IPSIMOM.

CpaBHeHuE JEHCTBUTENBHBIX YHCEN, apu(METHUYECKHE AEUCTBUSA C JACHCTBUTEIbHBIMU
YHUCIIAMH.

Pa3mepbl O0OBEKTOB OKpYXAlOLIEr0o MHpa, JJIUTEIBHOCTH IPOLIECCOB B OKPY)KAIOIIEM
MUpeE.

[TpuOmmk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh NpuOMMKeHus. OKpyrjieHHe 4YHCell.
IIpukuaka v OLEHKa pe3yabTaTOB BEIYMCICHUMN.

YpaBHeHHUsI M HEPABEHCTBA

JInnelinoe ypaBHeHue. PellieHne ypaBHEHUN, CBOAAIIMXCA K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOJSIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHHe. lIpumepsl pelieHus ypaBHEHUN TpeTbed M 4YETBEPTOM CTENEHEU
Pa3I0KEHUEM Ha MHOKHUTEIIH.

Pemenne  npoOHO-pallMOHANBHBIX —~ ypaBHEHMH.  PemieHne — TEKCTOBBIX — 3ajad
anreOpanvdecKuM METOIOM.

VYpaBHeHUe C ABYMS NEpeMEHHBIMH U ero rpaguk. PemieHue cucteMm ABYX JTUHEWHBIX
YpaBHEHUN C JBYyMs IE€pEMEHHBIMHU. PeleHne cucTeM JByX ypaBHEHHMH, OJHO U3 KOTOPBIX
JUHEWHHoe, a Jpyroe — BTOpOH cTeneHu. ['paduueckas MHTEpHpeTalys CUCTEMbl YpaBHEHUH ¢
JIBYMsI IIEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a/1ad allreOpanyeckuM CrocoOoM.

YuciioBblE HEPABEHCTBA U UX CBOMCTBA.



Pemienne JMHEMHBIX HEPABEHCTB C OAHOM NEPEMEHHOW. PemieHue cucrteM IJIMHEHWHBIX
HEpPaBEHCTB C OJIHOM mepeMmeHHoW. KBaaparHple HepaBeHCTBa. ['paduueckas WHTEpIIpeTaIus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKIUHA

KBanparnunast ¢yHkius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATH BEPIITHHBI
napaboJibl, 0Cb CHMMETPUH MapadoJIbl.

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

Yucii0BbIe NOCI€10BATEIBHOCTH U NPOTrPECcCUm

[TonsiTue 4MCIOBON MOCIENOBATENBHOCTH. 3aJaHUE IIOCIEA0BATEILHOCTH PEKYPPEHTHOM
dbopmyroi u popMyIoi N-To YiIeHa.

Apudmernueckass W reomeTpuueckas — mporpeccud.  DPopMmynbl  N-TO  4WieHa
apuQMeTUYECKOIl U TeOMETPUUECKOM MPOTPECCHii, CyMMBbI MIEPBHIX NUJICHOB.

N300pakeHre 4WIEHOB apu(METHUECKOW M TeOMETPUYECKON MPOrpeccuid TOYKaMu Ha
KOOPJIMHATHOMU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIBbHBIA POCT. CII0KHBIE TPOLIECHTHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA TIPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Ppe3yabTaThbl OCBOCHUS MPOrpamMMbl ydyeOHOro Kypca «Aunredpay
XapaKTEepPU3YIOTCA:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOSIBJICHUEM HHTEpeca K NPOLUUIOMY W HACTOSIIEMY POCCHUHCKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOILUIEHUEM K JOCTH)KEHHSIM POCCHICKHX MATEMAaTHKOB W POCCUHCKOU
MaTEeMaTUYeCKOU IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHXKEHUU B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kIaHCKoe ¥ TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M pealu3allid €ro Impas,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYP,
SBIICHUH, TPOLIEYp TPaKIaHCKOTO o0IecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JIOCTHKEHUMN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX IPUHLIUIIOB B JIE€ATEIbHOCTH YUYEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HAIPABICHHOCTH, OCO3HAHMEM BXKHOCTH MATEMATHYECKOTO 00pa30BaHUs Ha MPOTSKEHUH BCeH
JKU3HU JJIs1 YCHEIIHON MPO(ecCHOHANBHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYATbHOW TPACKTOPHH OOpa3OBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAIBHOMY W A3CTETHUYECKOMY BOCIPHUSTHIO MaTeMaTHUYECKHX
00BEKTOB, 3a/1a4, PEIICHHH, pACCYKICHUM, YMEHUIO BUACTh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIle B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeAcTaBlIeHUl 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHS YEJIOBEKa, NPHUPOABI M O0OIIecTBa, TOHHUMaHUEM
MaTeMaTUYeCKON HayKH Kak c(epbl UYelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JIJISL Pa3BUTHUS [IUBUIIN3AIINH, OBJIAJICHUEM SI3IKOM MaTEMaTHUKH U MaTeMaTHUUECKOU
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCIIE0BATENIBCKON IEATEIIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (GopMHpoBaHMe  KYJbTYPbl  310POBbS M
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAaHHUS B HMHTEPECAX CBOETO 3J0POBbBS,
BEJICHUS 3/J0POBOr0 00pasa KU3HU (3I0pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, perynspHas Qu3uyeckas aKTUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBhIKAa pedIIeKcuw,
MpU3HAHHEM CBOETO IpaBa Ha OIIMOKY U TaKOT'0 K€ MpaBa JIPyroro 4eJoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTAIMEN Ha MPUMEHEHWE MaTEeMaTUYECKHX 3HAHWM JJIS pelieHus 3ajad B 00JacTh
COXPAHHOCTH OKpYXKAIOIIeH cpefbl, MIAHUPOBAHUS MOCTYNKOB U OLIEHKM HMX BO3MOXHBIX
MOCNEACTBUM ISl OKpY>KaloLIel cpeibl, 0CO3HAHUEM TIJI00ANbHOIO XapakTepa SKOJIOTHYECKHUX
npo0OJieM U MyTel X pelieHus;

8) ajanTanus K MN3MEHAOIUMCS YCJI0BUAM COLMATBHOW M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHUSX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPAKTUUYECKYIO NIEATeIbHOCTh, B TOM YHCJIE YMEHUE YUHTHCS y IPYTUX
JI0JIel, MpUoOpeTaTh B COBMECTHOMN JIEATEIHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA IPYTHUX;



HE00X0AUMOCTHIO B ()OPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hcie (HOPMYIHPOBATH UJIEH,
HOHATHS, TUIIOTE3bl 00 00OBEKTaX U SABJICHMSX, B TOM UYHCIIE pPaHEE HEU3BECTHBIX, OCO3HABATH
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCHPUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUMI KOHTPMEp, KOPPEKTHPOBATH NPUHHUMAEMBbIE PELICHUS U
neicTBus, GopMyJInpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUS, (POPMHUPOBATH OIIBIT.
METANPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

ba3zoBblesiornyeckueeiicTBus:

BBISIBJISITH M XapaKTEPH30BaTh CYIIECTBEHHbIC MPU3HAKA MaTEMaTHUYECKUX OOBEKTOB, MOHATHIA,
OTHONIICHUN MEXIy TOHITHIMH, (OPMYIUPOBATH OINPEACICHUS TIOHATHI, yCTaHABIMBATH
CYILIECTBEHHBIA MPU3HAK KJIacCU(PHUKAIIMN, OCHOBAHUS JUIsl 0000IIEHUSI U CPAaBHEHUS, KPUTEPUU
MIPOBOAMMOI0 aHAIN34;

BOCIIPUHUMATh, (OPMYIUPOBaTH U MPEOOpPa3OBBIBATH CYXACHHS: YTBEPAUTEIbHBIE U
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MATEMATHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTHBOPEYHS B (paKTaX, TaHHBIX,
HAOJIOZICHUSAX U YTBEPXKICHUAX, MpeJylaratb KPUTEPUHU JIsl BBISIBJICHUS 3aKOHOMEPHOCTEH W
MNPOTHUBOPEUHNL;

JIeTIaTh  BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIOUYECHUH, YMO3aKIIOUEHHI M0 aHAJIOTUH;

pa3dbuparh J10Ka3aTeabCTBA MATEeMATHMUECKUX YTBEPKACHUM (MpsSMble M OT MPOTHBHOIO),
IPOBOAWTH  CAMOCTOSTENIFHO  HECIIOKHBIE  JTOKA3aTelNbCTBA  MaTeMAaTUYeCKUX  (DaKToOB,
BBICTPAWBaTh apPryMEHTAIMIO, TMPUBOAUTH TMPUMEPHl M KOHTPHPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYXICHHUS,

BEIOMpaTh CIOCO0 pelIeHuss yu4eOHOW 3aladyu (CpaBHUBATh HECKOJIBKO BAapHAHTOB PEIICHUS,
BBIOMPATh HaNOOJIee MOIXOIANINN C YYETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).
baszoBblencciieoBaTe/IbCKHEACHCTBUA!

WCIIOJIb30BaTh BOIMPOCHI KaK MCCIENIOBATEIbCKUI WHCTPYMEHT TMO3HaHUs, (HOpMyIupoBaTh
BOIPOCHI, GUKCUPYIOIIHE MTPOTUBOPEUHE, MPOOJIEMY, CAMOCTOATEILHO yCTaHABIMBATH NCKOMOE
U 1aHHO€, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UIINIO, MHEHHE;

MPOBOJIUTH TI0 CAMOCTOSATENIHO COCTABICHHOMY IUJIaHY HECJIOKHBIM AKCIIEPUMEHT, HEOOIbIIOe
HCCIIEIOBAHNE MO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKOoro OOBEKTa, 3aBUCHUMOCTEH
00BEKTOB MEX]Ty COOO0M;

CaMOCTOSITENIbHO (OpMyIUpOBaTh 000OIIEHUST M BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUs], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3ylbTaTOB, BHIBOJAOB U
000011IeHHI];

IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHUE MPOLIECCA, a TAKIKE BBIIBUIATH IMPEIIOI0KEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmaumeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(OPMAIMH, AaHHBIX, HEOOXOAMMBIX [
pelIeHus 3a/1a4u;

BBIOMPATH, aHATM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETHPOBATH MHPOPMAIIHIO PA3IMIHBIX
BHUJIOB U (hOPM TIPEICTABIICHNUS,

BbIOUpaTh (OpMy TpeICTaBiICHHS HHPOPMAIMHM U WUTIOCTPUPOBATH pelIaeMble 3ajadu
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHAIIMSIMH;

OIICHWBATh HAAEKHOCTh HMHPOPMAMH TIO KPUTEPHUSAM, TMPEIJIOKEHHBIM yUHATEIEM WU
c(hOpMYyIMPOBAHHBIM CAMOCTOSITENTLHO.
KoMMyHHKaTHBHBICYyHUBEPCAJIbHbICYYeOHbICACHCTBHS:



BOCTIPUHUMATH U (OPMYITUPOBATH CYKICHUS B COOTBETCTBHUHU C YCIOBUSMU U IEIISIMU OOIIECHUS,
SCHO, TOYHO, TPAMOTHO BBIpaXaThb CBOIO TOUYKY 3PEHHUS B YCTHBIX M NMHUChMEHHBIX TEKCTaX,
JaBaTh TIOSCHEHUS IO X0y PEIICHUs 3a]]aui, KOMMEHTHPOBATh TOTYyICHHBIN PE3yIbTarT;

B xoJe OOCYXIeHHs 3aJaBaThb BOIPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl, MPOOIEMBI,
peliaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWCK PELICHHs], COMOCTaBIsATh CBOU
CYXKICHHS C CYKIEHUSMHU JPYTMX YYaCTHUKOB JMajora, oOHapyKHBaTh Pa3jIMude U CXOJICTBO
MO3UIHI, B KOPPEKTHOU hopMe hOpMyIUPOBATh Pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEICTaBISITh  PE3YIbTAThl PEIICHUS 3aJa4d, OKCICPUMEHTA, WCCICIOBAaHUS, IIPOCKTa,
CaMOCTOSITENILHO BBIOMpAaTh (opMaT BBICTYIUICHUS C y4ETOM 3aJad  TPE3CHTAlUd |
0COOCHHOCTEH ayAUTOpHH;

MOHMMATh W WCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBUAYAIbHOH padOThl IMpHU
peleHnr y4eOHbIX MaTEMaTHYECKHUX 33714,

MPUHUMATH 1EJIb COBMECTHOM JEATEIbHOCTH, INIAHUPOBATh OPraHU3AlMI0 COBMECTHOU paloThI,
pacnpenensaTth BHUIbI padoOT, AOrOBApUBATHCS, OOCYKIaThb MPOIECC M Pe3ynbTaT paboThl,
0000111aTh MHEHUS HECKOJIIBKUX JIIOIEI;

y4acTBOBaTh B TPYIIOBBIX (opmax paboTel (0OCyXIeHHs, OOMEH MHEHUSMH, MO3TOBBIC
HITYPMBl U JIPYTHE), BBHIMOJIHATH CBOIO YacTh pabOThl U KOOPAUHHUPOBATH CBOM JEUCTBHUS C
JIPYTMMH YICHaMHU KOMAaHbI, OICHWBAaTh KAa4eCTBO CBOETO BKJIAJa B OOIIMIA MPOIYKT II0
KpUTEpUsIM, cHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUS.

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIEe T1eiiCTBUS

Camoopranu3amnus:

CaMOCTOSITENIbHO COCTaBJISTh IUIAH, aJTOPUTM pEIlIeHus 3ajaud (WIM €ro 4acTb), BbIOHMpaTh
crocod pemieHUss C Y4ETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM HH(DOpMAIIHH.
CaMOKOHTPOJIb, SMOIIHOHAIbHBIHUHTEJVIEKT:

BJIQJIETh CIOCO0aMH CaMOIIPOBEPKH, CaMOKOHTPOJIA TMpolecca W pe3ylbTaTa peleHUs
MaTeMaTHYeCKOM 3aa49H;

NpeIBUIETh TPYIAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh TMpPU pEIICHWH 3a7add, BHOCHUTH
KOPPEKTHUBBl B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB, HAWIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OIICHMBATh COOTBETCTBUE pe3ylbTaTa JAEATEeIbHOCTH TIOCTAaBICHHOW I U  YCIIOBUSM,
OOBSACHATH MPUYUHBI JOCTHXKCHUS WU HEJOCTUKESHHUSI 1[EJTH, HAXOIUTh OIUOKY, 1aBaTh OLEHKY
NpUOOPETEHHOMY OIIBITY.

INMPEAMETHBIE PE3YJIBTATHBI

K xoniy oOydenuss B 7 kJjacce OOydYalOMMICS TMOJYYUT CIEAYIOIIAE TMPEIMETHBIE
pE3yJIBTaTHL:

Yucjia ¥ BBIYUCIEHHUSA

BbImonHATh, coueTas YCTHbE M NHCbMEHHBbIE NPUEMBI, apudMeTHuecKue ACUCTBUS C
paloHaIbHBIMU YHCIIAMHU.

HaxoauTe 3HaueHHs] YHMCIOBBIX BBIPAKEHHH, MPUMEHSTH Pa3HOOOpPa3HbIE CHOCOOBI
npuéMbl BBIYUCIICHUS 3HAYSHHWH JPOOHBIX BBIPAXKCHUH, COAEPKAIINX OOBIKHOBEHHBIE U
JECATHUYHBIE TPOOH.

[TepexonuTh OT 0AHOM (HOPMBI 3amKCH YUCEN K ApYyroi (ImpeoOpa3oBbIBATh JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHMBATh U YIOPSIOUYMBATh pallMOHAIBHBIC YUCIIA.

OKpyTIsTh YUCIna.



BbINOMHATE NPUKHUIKY U OLEHKY pE3y/bTaTa BBIYMCIEHUM, OLICHKY 3HAUYEHUMN YHMCIIOBBIX
BBIPAKCHM. BBINIOIHATE AEUCTBHS CO CTENEHSIMU C HATYPAJIbHBIMU ITOKA3aTEISIMHU.

[TpyMeHsTh IPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYypaJIbHbIX YHCEI.

Pemare npakTHMKO-OPHEHTUPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOILICHUEM BEIWYMH,
IIPONOPLUOHAIBHOCTBIO BEIMUMH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YJIbTAThl PELICHUS 3a7a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMbIX OOBEKTOB.

Auredpanyeckune BbIpaKeHHUs

Hcnonb3oBate anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B IIpoliecce
OCBOCHHS y4eOHOTO MaTepuania.

HaxonuTh 3HaueHMst OyKBEHHBIX BBIPaKEHUH IIPU 3aJJaHHBIX 3HAUYEHUSX IIEPEMEHHBIX.

BrimonsaTe npeoOpa3oBaHus 1EJI0ro BhIPaKEHUS] B MHOTOWIEH NPUBEACHUEM MOA0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE yMHOXKEHHME OJIHOYJIEHAa HAa MHOTOYIEH M MHOTOWIE€HAa Ha MHOTOYJIEH,
IPUMEHATH (HOPMYJIbI KBapaTa CyMMbl M KBaJipaTa pa3HOCTH.

OcCylecTBISATh Pa3I0KEHNE MHOTOWIEHOB HA MHOMKUTEIM C IOMOIIbIO BBIHECEHHUS 3a
CKOOKM 0OLIero MHOKUTENS, TPYNIMPOBKH ClIaraeMbIX, IpUMEHEHHUs (HOpMy COKpaiEHHOIro
YMHOXEHHUS.

[TpuMensaTs mnpeoOpa3oBaHMsi MHOTOYIEHOB JJI pPELICHMsS pa3iMyHbIX 33734 M3
MaTeMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATbHOU MTPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH ITOKa3aTeNsIMU JUIs IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHElHBIE ypaBHEHHS C OJHOM IMEPEMEHHOM, NMPUMEHSS MpaBuja MEepexona OT
MCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCd 1M YHUCIO KOPHEM
YpaBHEHHUS.

[TpumensTh rpaduyeckre METO bl IPU PELICHUHN JIMHEHHBIX YPAaBHEHUH U X CUCTEM.

[ToxOupatb mpUMepHI Iap YUCE, SBISIOUINXCS pPEIICHUEM JTMHEHHOTO YPAaBHEHHS C IBYMS
NIEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOW IUIOCKOCTH TpapuK JHUHEHMHOTO YypaBHEHUS C JBYMS
NEPEMEHHBIMH, TIOJIb3YACh I'paKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemats cucreMbl ABYX JIMHEHHBIX ypaBHEHUH C JByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpau4ecKy.

CocTaBnaTh M pemiath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX ypaBHEHHUH IO
YCIIOBUIO 3a/layd, HWHTEPIPETUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3aJaud IOJYyYEHHBIN
pe3yibTar.

DOyHKIUH

N300paxarb Ha KOOPAWHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, MWHTEpBaJIbl, 3allCbIBaTh YHUCIOBBIE TPOMEXKYTKH Ha
anreOpanvdeckoM si3bIKe.

OrmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu nuHeRHbIX QyHKIMi. CTpouts rpaduk GyHKIUU Y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXIY BEJIWYHMHAMU:
CKOPOCTb, BpeMs, pacCTOSHHE, IIeHa, KOJIMYECTBO, CTOUMOCTb, MPOU3BOJIUTEIBHOCTh, BpEMS,
00BEM paboTHI.

Haxonauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apTryMeHTa.

[Tonumatp rpaduyeckuii crocod MpejcTaBiIeHUs M aHAIW3a MHPOPMALMHU, U3BIEKaTh U
MHTEPIPETUPOBATH MHPOPMALINIO U3 TPAPUKOB PeaTbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K koniy oOyuenus B 8 kJacce oOydaromuiics MOMYYHUT CIEIYIOUIUE INpPEIMETHBIE
pe3ynbTaThl:

Yuciia 1 BLIYUCICHUA



Hcnonb3oBath HavallbHbIE TPEJCTABICHUS O MHOXKECTBE ACHCTBUTEIBHBIX YMUCEN IS
CPaBHEHHMsSI, OKPYIJICHUS M BBIYMCICHUHN, HM300pa)kaTh NEHCTBUTENbHBIE YHUCIIAa TOYKAMH Ha
KOOPJAMHATHOMU IIPSIMOM.

[IpumensTh moOHATHE apU(METUUYECKOro KBAJIPaTHOTO KOPHS, HAXOJUTh KBaJpaTHBIC
KOPHH, UCTIOJIb3YS MPU HEOOXOAUMOCTH KaJIbKYJISTOP, BBIMOIHATH MPE0OPa30BAHUS BBIPAXKEHUN,
coJleprKalliX KBaJpaTHbIE KOPHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJIBIIUX W MallbIX YHCENT C MOMOIIBIO JIECATUYHBIX IpoOei u
creneHei yucina 10.

AulredpanyecKkue BbIpasKeHUs1

[IpyuMeHsSTh TMOHSATHE CTENEHH C IENbIM IO0Ka3aTelieM, BBIMOJIHATh IPeoOpa3oBaHuUs
BBIPKEHUM, COAEPKALIUX CTEIICHU C IIEJIBIM ITOKa3aTelIeM.

BBINOMHATE TOXIECTBEHHBIE NPEOOpa3OBaHUs PAlMOHANBHBIX BBIPAKEHUNW Ha OCHOBE
MPaBUJI ACHCTBHIA HAJ MHOTOWICHAMH U alTeOpandecKuMu JPOOsIMH.

PacknaapiBaTh KBaJIpaTHBIN TPEXUICH HA MHOKUTEIH.

[Ipumensats mpeoOpa3oBaHMsl BBIPAKEHUW IS PEIICHUS] pa3IMYHBIX 3a1ad U3
MaTeMaTHKH, CMEXKHBIX MPEIMETOB, U3 PEAbHON MPAKTUKH.

YpaBHeHus1 M HepaBeHCTBA

Pemars nuHeiiHbIe, KBaJpaTHBIE YPAaBHEHUS U pallMOHAIIbHBIE YPAaBHEHUS, CBOJSIINECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IByMs IE€PEMEHHBIMU.

[TpoBoauTh MpocTeiiine uccaeA0BaHNus YPAaBHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIE C
MpUMEHEHUEM TpaHUUecKuX TMpeACTaBICHU (yCTaHaBIMBaTh, HMMEET JHM YpaBHEHUE WIIU
CUCTEMa YPaBHEHMI pEIlIeHUs], €CIIi UMEET, TO CKOJIbKO, U IIpoYee).

[lepexoauth OT ciOBEeCHOW (GOPMYIMPOBKH 3adadll K e€ aireOpandecKod MOAETH C
MOMOIIBI0 COCTABIICHUS YPAaBHEHHUS WM CHUCTEMBbl YypaBHEHHI, HMHTEPIPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJ1a4¥l TIOJIYYCHHBINA PE3YNIbTaT.

[IpuMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB VISl CPABHEHUS, OIICHKH, PEIIaTh JTWHEHHbIE
HEPAaBCHCTBA C OJIHOM TIEPEMEHHOW W WX CHCTEMBI, JaBaTh TPaUUCCKYI0 HILTIOCTPALNIO
MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[lonnmath ¥  HWCHONB30BaTh (YHKIMOHANBHBIE TOHSATHS W S3BIK  (TEPMUHBL,
CHMBOJIMYECKHE O0O3HAYCHUS), OMPENENSTh 3HAaUYe€HHWE (PYHKIMU IO 3HAUYCHUIO apTryMEHTa,
OTIpeIeNATh CBOMCTBA (PYHKIMHU 10 €€ TpaduKy.

Ctpouts rpaduku 3J€MEHTapHBIX PYHKIMHA BUJA:

y = kIx, y = x2, y = x3y = |X|, y = VX, OnucBIBaTh CBOMCTBA YHCIOBON (PYHKIMHU 1O €&
rpaduxky.

K xonmy oOyuenus B 9 kiacce oOydaromuiics TMONMYYHUT CIEAYIOUIUE MpEeIMETHBIC
pe3yJIbTaThI:

Yucsia ¥ BbIYUCICHUSA

CpaBHHMBATH U yIOPSAA0YNBATH PAIMOHATBHBIE U UPPAITIOHATIBHBIC YHCIIA.

BremonusaTe apudmeTnueckue AeHCTBUS C pallMOHAIBHBIMHU YHMCIaMH, cOYeTas YCTHBbIC U
MMCbMEHHBIC TPUEMBI, BHITIOTHATH BEIYUCICHUS C UPPAITMOHAILHBIMU YUCIIAMH.

Haxoautb 3HaueHUs: cTeneHel C LeJbIMU MOKa3aTeIMU U KOPHEW, BBIYMCIIATh 3HAUCHHS
YHUCJIOBBIX BBIPAKEHUM.

OKpyriaTh ACUCTBUTEIbHBIE YKCIIA, BBINOIHATH MPUKHUAKY pe3yJbTaTa BBIYUCICHUH,
OIICHKY YHUCIIOBBIX BHIPAKCHUI.

YpaBHeHHUs M HEPABEHCTBA

Pemates nuHEHHBIE W KBaJpaTHBIE YpaBHEHWs, YpaBHEHUS, CBOJSIIMECS K HHUM,
npocTeiiume ApoOHO-paliOHATFHBIC YPABHEHUS.

Pemate cucTemMbl ABYX JTHHEHHBIX YpaBHEHHM C JBYMs MEPEMEHHBIMU M CHCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SIBJIACTCS JIMHEUHBIM.



Pemate TekcToBble 3amauM  anreOpandecKMM CHOCOOOM C IOMOIIBIO COCTaBJICHUS
YPaBHEHMsI WM CUCTEMBI [IBYX YPaBHEHHH € ABYMS IEPEMEHHBIMU.

IIpoBOIUTH MPOCTEUIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YPAaBHEHMM, B TOM YHUCIE C
IpUMEHEHHEM TIpadUUecKuX MpeACTaBICHUI (ycTaHaBIMBaTh, MMEET JM YPaBHEHUE WU
cucTeMa YpaBHEHUI pelIeH s, €ClIi UIMEET, TO CKOJIbKO, B IIpoyee).

Pemate nuHEHHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh peELICHUE
HEPaBEHCTB HAa YMCIIOBOW MPSAMOM, 3aITUCHIBATH PEIICHHUE C TIOMOIIBIO0 CHMBOJIOB.

Pemate cucteMbl JIMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh pEIIEHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3aIllUCBIBATh PEILIEHHE C TIOMOLIbI0 CUMBOJIOB.

Mcnonb30BaTh HEPABEHCTBA MPHU PEIICHUH PA3IMYHBIX 33]1a4.

DOyHKIUHA

Pacno3naBate GyHKIMU U3y4EHHBIX BUI0B. [l0Ka3pIBaTh CXEMaTUYECKH PACIIOIOKEHUE Ha
KOOPAWHATHOM M10cKocTh rpadukoB GpyHkmi Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X,y = [X|, B 3aBuCHMOCTH OT 3HauYeHHiI KO3(PHUIHEHTOB, OIKICHIBATE CBOIMCTBA
byHKIHIA.

Crpouth M M300pakaTh CXEeMAaTHYECKH TPapUKH KBAIPATUYHBIX (DYHKIMH, OMUCHIBATH
CBOWCTBA KBaIpaTUYHbIX (DYHKIMHA 1O UX rpaduKam.

Pacno3naBare  kBagpatnuyHyro (QyHKIMO 1o  (Gopmyie, TPUBOIUTH  MPUMEPHI
KBaJPaTUUHBIX QYHKLUI U3 peabHON JKU3HHU, (PU3UKHU, FEOMETPHUH.

YucJi0oBbIe MOCJI€10BATEIbHOCTH U MPOTrPecCUH

Pacno3HaBaTh apu(METHUYECKYI0 U F€OMETPUYECKYI0 IPOTPEcCUr MpPU pasHbIX CIIOCOOax
3a/laHusl.

BBINONHATE BBIYMCIEHUS C HCHOJIb30BaHMEM (GOpMyN N-ro ujeHa apudmeTrudeckoil u
F€OMETPUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX N WICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOUKAMH HA KOOPJUHATHON INIOCKOCTH.

Pemate 3amaun, cBSi3aHHBIE C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSMU, B TOM YHUCIIE 33]a4d
U3 peaNbHOM KU3HU (C UCIOIb30BaHUEM KaJbKYJIATOPA, IU(PPOBBIX TEXHOIOTHA).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosaunyecTBoyacoB JJIeKTPOHHbIE

Ne HaumenoBaHnuepasieioB u (uadpoBbIc)

o/ TeMIpPOrpaMMbl Bcero KonTpoububiepadorsl IIpakTuyeckuepadoThl o6p a:? OBATENBHbIEPECYPCHI

1 Yucna v BeluncieHus. PanimoHanbpHbIC o5 1 bubmuoreka [JOK

qucia https://m.edsoo.ru/7f415b90

2 AnrebpanyecKUEeBBIPAKCHHS 27 1 ﬁggg'l;ll(r);]reezalsg)or{fﬂ 41590
bu6mmoreka [IOK

3 VYpaBHEHUs 1 HEPABEHCTBA 20 1 https://m.edsi.ru/7f415b90
bubmuorexa [JOK

4 Koopaunareiu rpaduicu. Gymicin 24 . https://m.edsg).ru/?f415b90
bubmuorexa [JOK

S [osTopenme i 0bodmenue 6 1 https://m.edsoo.ru/7f415b90

OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME
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8 KJIACC

KoanuectBouacon DJIeKTPOHHbIE
Ne HaumenoBanuepasae/ioB u P —_—
n/m | TeMIporpamMmmbl Bcero KonTpoabubiepadorsl  [IpakTHyeckuepadoTsl 06PA30BATETBHBICPECYPCHI
1 Uucna u Beruucienus. KBaaparusie 15 bu6mmoreka [IOK
KOpHHU https://m.edsoo0.ru/7f417af8
2 Yucna u Beruncienus. CTeneHs ¢ 7 bu6mmoreka [IOK
LEJIBIM TTOKA3aTENIEM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKUeBhIPAKEHUS. 5 1 bubnnoreka [JOK
KBagpaTHbIATpEXWICH https://m.edso0.ru/7f417af8
4 AnreOpandecKueBhIPAKCHUS. 15 1 bubnuorexa [JOK
Anrebpandeckasipoob https://m.edsoo.ru/7f417af8
5 YpaBHEHUs 1 HEPABEHCTBA. 15 1 bubnuorexa [JOK
KBasparHbie ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubnmnorexa [JOK
ypaBHCHHA https://m.edsoo.ru/7f417af8
7 YpaBHEHUs 1 HEPABEHCTBA. 12 1 bubnuotexa [JOK
HepaBeHcta https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
8 DyHKLUHH. OCHOBHBIETOHATHA > https://m.edso0.ru/7f417af8
bu6mmorexa [IOK
o Dymxran. HucrosbiedyHKiH o https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 Hostoperne i 06obmenne 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 5

[TPOTPAMME
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9 KJIACC

KosanuecTBo4acos DJIeKTPOHHbIE
Ne HaumenoBanuepasae/ioB u P —_—
n/m | TeMIOporpaMmbl Bcero KonTpoabubiepadorsl  [IpakTHyeckuepadoTsl 06PA30BATETBHBICPECYPCHI
1 Yucna v BEIYKCIICHUS. 9 bu6mmoreka [IOK
JlelicTBUTENIbHBIC YHCIIA https://m.edsoo.ru/7f419d08
2 YpaBHEHHUS U HEPABEHCTBA. Y PaBHEHUSA 14 1 bubnuorexa [JOK
C OIHOH IepeMeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHCHHIA https://m.edsoo.ru/7f419d08
4 YpaBHEHUs 1 HEPABEHCTBA. 16 1 bubnuorexa [JOK
Hepasencraa https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
> PyHKLHH 16 . https://m.edsoo.ru/7f419d08
bu6nmoreka [JOK
6 YUCIIOBBIENIOCIENOBATENBHOCTH 15 1 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, o6odIIEHNE, 18 1 bu6mmoreka [IOK
CHCTEMAaTU3aALUAZHAHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOTPAMME
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