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IHosicHUTEILHAA 3aNNCKA

Anrebpa SBJISICTCS OJHHM U3 ONOPHBIX KYpPCOB OCHOBHOTO OOIIIETO
oOpa3oBaHus: OHa OOECIeUYMBACT M3yUYCHHE APYTUX TUCHUIUIMH KaK €CTECTBEHHO-
HAy4YHOr0, TaK M TYMaHUTApHOTO IHMKJIOB, €€ OCBOEHHE HEOOXOIUMO IS
IPOJIOHKEHUST 00pa3oBaHUs M IS TIOBCEHEBHOM XU3HU. PazBuTne y o0ydaronuxcs
HAay4YHBIX TIPEJICTABICHUH O TMPOUCXOXKJACHUU U CYIIHOCTH aireOpandyecKux
a0CTpakIMii, crmoco0e OTpaKeHUs MaTEMaTUUECKON HAyKOM SIBIGHUM U MPOIIECCOB B
MIPUPOJIE M OOIIECTBE, POIM MATEMATHIECKOTO MOICTUPOBAHKS B HAYYHOM MTO3HAHUA
1 B MPAKTHKE CHOCOOCTBYET (DOPMUPOBAHHWIO HAYYHOTO MHPOBO33PEHHUS M KAYECTB
MBIIUICHUS, HEOOXOAUMBIX JIJIsl ajanTallid B COBPEMEHHOM IHU(PPOBOM 0O0IIECTBE.
N3yuenne anrebpsl oOecreunBaeT pa3BUTHE YMEHHsI HaAONIOAaTh, CPaBHUBATH,
HaxXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apTyMEHTUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHA, BBIBOABI, (HOPMYIMPOBATH
yTBepkeHus. OcBoeHue Kypca anreOpbl 00ecrneyrBaeT pa3BUTHE JOTUYECKOTO
MBIIUICHUS OOYYalOIUXCSl: OHU UCIOJB3YIOT JENYKTUBHBIE U WHYKTHBHbBIC
paccyxJieHus, o000IeHne M KOHKpeTH3aluioo, abCTparupoBaHUE U aHAJOTHUIO.
OOydenue anreOpe TmpeAnoiaracT 3HAYUTEIBHBIM O00BEM  CaMOCTOSITEIHHOM
NESTENPHOCTH  OOYYaloIIMXCs, TIOATOMY CaMOCTOSITEIbHOE peIleHHEe 3aaad
0OyYarOIIMMHUCS SIBIISIETCS pean3aluei AesITeIbHOCTHOTO IPUHIIUIA O0yUYEHUS.

B cTpykType nporpaMmMbl yaeOHOTO Kypca « Airedpay yriayOaéHHOTO U3yUeHHUs]
OCHOBHOE MECTO 3aHUMAIOT COJIep>KaTelIbHO-METoIuueckue JauHuu: «Yucna wu
BBEIYHMCIICHUS», «ANTeOpandecKue BBIPAKCHHS», «YpaBHEHUS W HEPABCHCTBAY,
«Dynkium». Kaxnas u3 3tux coaepKaTeabHO-METOANYECKUAX JIMHUN PAa3BUBACTCS Ha
MPOTSDKCHUH TPEX JIET U3YUICHUS Kypca, B3aUMOACHCTBYSI C IPYTUMU €ro JTUHUusSMU. B
XO0JIe M3YYCHHS Kypca OOyJaromuMcs MPUXOAUTCS JIOTHYECKH PacCyXIaTh,
HCITOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIN SI3bIK. B CBS3M C 3TUM B TIpOrpamMmy
y4eOHOTro Kypca «Anredpa» BKIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, PEJICTaBICHHBIC
BO BCEX OCHOBHBIX pa3jieliax MaTeMaTH4ecKoro oOpa3oBaHMsI U CIIOCOOCTBYIOIINE
OBJIAJICHUIO OOYYaIOIUMHKCS OCHOB YHHBEPCAIBHOTO MAaTEMAaTHUYECKOTO SI3bIKA.
ConepxaTeIbHOH M CTPYKTYPHOH OCOOCHHOCTBIO YYEOHOTO Kypca «AJredopay
SIBJISIETCS €70 MHTETPUPOBAHHBIN XapaKTep.

Conepxanne JnuHAM «YwWcna ©W  BBIYHCICHHUS» CIY)XHUT OCHOBOM IS
JaNbHEUIIIET0 HU3yYeHUsT MATEMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINUICHUS, (DOPMUPOBAHUIO YMEHHUS TOJIb30BAThCS alTOPUTMaMH, a
TaK)Xe€ TPUOOPETCHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX IS TMOBCEIHEBHOU
KU3HU. Pa3BUTHE MOHATHS O 4YKCIE HAa YPOBHE OCHOBHOTO OOHIEro oOpa3oBaHUs
CBS3aHO C palMOHAIBHBIMA W HPPAIMOHAIBHBIMU YHCIaMH, (OpMUpOBaAaHUEM
MPEJCTaBICHUM O JIEUCTBUTEILHOM YHUCIE. 3aBEPIICHUE OCBOCHUS YMCIOBON JTMHUU
OTHECEHO K cpeHeMY 00111eMy 00pa30BaHMUIO.

Copeprkanue IByX alreOpandecKux JIMHUHA — « AIreOpandecKre BhIPKEHUSD U
«YpaBHEHHSI ¥ HEPABEHCTBA» CIOCOOCTBYET (HOPMUPOBAHHUIO Y OOYyYaAIOIIUXCS
MaTeMaTHYSCKOro arrmapara, HEOOXOJMMOTro I pelIeHUsS 3aJad MaTeMaTHKH,
CMEXHBIX MPEIMETOB M OKpY’Kaoliel peasbHOCTH. Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHus Y4eOHBIA MaTepual TPYNIUPYETCS BOKPYT PAIIMOHATBHBIX BHIPAKCHHM.



Anre6pa AEMOHCTpUPYET 3HAUCHHE MAaTeMAaTHKH KakK s3blKa JUIsi TMOCTPOCHUS
MaTeMaTHYECKUX MOJEJEHN, ONMHUCAHUS NPOLIECCOB WU SIBJIECHUW pealbHOro Mupa. B
3a/lauyu 00y4eHHMsl alredpe BXOAT TaKxKe JalbHEilIee pa3BUTHE alTOPUTMUUECKOTO
MBIIIJICHUSI, HEOOXOJMMOT0, B YAaCTHOCTH, ISl OCBOEHUs Kypca HH()OpPMATUKU, U
OBJIaJICHWE HaBBbIKAMH JEIYKTUBHBIX paccyxacHuil. [IpeoOpasoBaHne CUMBOIBHBIX
¢$bopM CrOCOOCTBYET Pa3BUTHIO BOOOpaKEHUs, CIOCOOHOCTEM K MaTeMaTH4ueCKOMY
TBOPYECTBY.

Conepkanve (HyHKIIMOHATBLHO-TpAUUECKON JIMHUMA HAIEJICHO HA TOJIyYCHHE
OOyJarOIMMUCS 3HAHUN 0 (PYHKITUSAX KaK BaXKHEHUIIICH MaTEMaTHIECKON MOIEIH JIJIst
OMHCaHUsI U HCCIEAOBAaHUSA Pa3HOOOPA3HBIX MPOLIECCOB M SABICHUN B MPUPOJEC H
obmiectBe. M3yduenne mMarepuana cCiocOOCTBYET Pa3BUTHUIO Y OOyUYaAIOIIUXCS YMEHUS
WCTIONB30BaTh PA3IUYHBIC BBIPA3UTEIBHBIE CPEJACTBA fA3bIKA MATEMATHUKU —
CIIOBECHOTO, CHUMBOJIMYECKOT0, TpaduyecKkoro, BHOCHUT BKJIaJg B (POpMHpOBaHUE
MPEACTABICHUI O POJIM MATEMATUKHU B PA3BUTUU LIUBUIN3ALNH U KYJIbTYPHI.

YriyOnéHHbIH Kypc aireOpbl XapaKTepu3yeTcss U3yYEeHUEM JOTOIHUTEILHOTO
TEOPETUUYECKOTro armapaTa U CBS3aHHBIX C HUM METOJOB pEIIeHHs 3aaad. Anredpa
SABJISIETCSI SI3BIKOM JUIsl OMHCAaHHUSI OOBEKTOB U 3aKOHOMEPHOCTEH, CIIYKUT OCHOBOM
MaTeMaTh4yeckoro mojaenupoBanus. [Ipm 3ToM camu OOBEKTHI MaTeMAaTHYECKHX
YMO3aKJIIOUEHU M TPUHATBIE B anreOpe TmpaBuia UX KOHCTPYHUPOBAHUS
CIIOCOOCTBYIOT (hOPMHUPOBAHUIO YMEHUIM OOOCHOBBIBATH M JIOKA3bIBaTh CYXKICHUS,
pPa3BUBAIOT MaTEeMaTUYECKYI0 UHTYUIINIO, KPATKO U HATJISTHO PACKPBIBAIOT MEXAHU3M
JIOTUYECKUX TOCTPOCHUM M y4yaT UX MpuMeHeHuro. Tem caMbiM anredpa 3aHUMAET
OJIHO W3 BEAYyIIHX MECT B (POPMHUPOBAHMH HAYYHO-TEOPETUUYECKOTO MBIILICHUS
00yyJarommxcs.

CornacHo ywyeOHOMy IuUlaHy B 7-9 Kiaccax wu3ydaercss Y4eOHbIH Kypc
«Anredpa», KOTOPBIM BKJIIOYAET CIEIYIOUIME OCHOBHBIE PA3/AENbl COJEP KAHMS:
«Uucna ©  BBIUYUCIHCHUS», «ANTEOpandecKue BBIPOKECHUS», «YpaBHEHUS W
HEpPaBEHCTBA», « DyHKIUN.

Ha usydyenue yueGHOTO Kypca «Anredbpa» orBoautTcs 272 daca: B 8 Kiacce —
136 yacoB (4 yaca B Hezeno), B 9 kinacce — 136 yacoB (4 yaca B HEJIEINIO).



Conep:xanue 00y4eHUs
8 KIIACC

Yucna u eviuucnenusn

KBanparhsle kopHU. ApudMeTndeckuil KBaJpaTHbI KOPEHb U ero cBoicTBa. [lonsTue
UPpaLOHAIBHOIO 4ucaa. JleldcTBUs € HMppanuoOHAIBHBIMU uuciamd. CBoiicTBa
JNEHCTBUN C UPpalOHAIBHBIMY ynciaaMu. CpaBHEHUE UPPALMOHAIBHBIX YHCEIL.
IIpencraBienns 0 pacCIIMPEHUAX YMCIOBBIX MHOXKECTB. MHOKECTBa HATypaJbHBIX,
LENIbIX, PAlMOHAJIBHBIX, IEUCTBUTENBHBIX uunces. CpaBHeHue uyucen. Yucnoseie
IIPOMEXKYTKHU.

HeiictBusa ¢ ocratkamu. Octarku creneHed. [IpumeHeHue OCTaTKOB K PELICHUIO
YPaBHEHUH B LIEJIBIX YUCIAX U TEKCTOBBIX 33/1a4.

Pa3meprl 00BEKTOB OKPY’KAIOLIETO MUPA, JUIMTEIBHOCTD IPOLIECCOB B OKPYKAIOLIEM
mupe. CTaHAapTHBIN BUJ YHACIIA.

Anzebpauueckue vlparxceHus

AnreOpanveckass napoOb. JlomycTumble 3HA4YeHHS TEPEMEHHBIX B JPOOHO-
paloHalIbHBIX  BbIpaKEHUsAX. (OCHOBHOE CBOMCTBO aireOpanyeckol JapoOw.
CrnosxeHue, BbIUNTaHUE, YMHOXKEHHE U JIeJICHUE allreOpandeckux apooeil. Boinenenue
1IeJI0ON YacTu ajreOpandeckoi apoou.

PaunonanbHble BbIpaxeHUs. TOXIECTBEHHbIE MPeoOpa30BaHUs PALUOHAIBHBIX
BBIPAKEHUMU.

JlommycTuMble 3HaY€HUsI IEPEMEHHBIX B BBIPAKEHUSX, COJIEPKAILIUX apu(PMETUUECKUE
KBaJpaTHble KOpHHU. TOXIECTBEHHbIE NMpPeoOpa3oBaHUs BBIPAKEHUH, COJEPKAIIMX
apu(pMeTHYECKHUEe KBaAPATHBIE KOPHH.

Crenenb c 1enbIM ToOKaszaTenieM M €€ cBoiicTBa. [IpeoOpa3oBaHue BBIPAKEHUN,
CoJlep KallluX CTENEHHU.

Ypasuenua u nepagencmea

KBanparnoe ypaBHenue. @opmyia KOpHEW KBaJpaTHOro ypaBHeHHs. KosmuecTBo
JNEUCTBUTENBHBIX KOPHEW KBaJpaTHOro ypaBHeHMs. Teopema Buera. YpaBHeHwus,
CBOJIMMBIE K JIMHEWHBIM YPaBHEHUSM WA K KBAJAPATHBIM ypaBHeHUsM. KBaapaTtHoe
YpPaBHEHHE C IapameTpoM. PemieHne TEeKCTOBBIX 3aJa4 C MOMOULIBIO KBAJPATHBIX
YpaBHEHUM.

JpoOHo-panmoHanbHble ypaBHEHUs. Perienue IpoOHO-pallMOHAIbHBIX YpaBHEHUM.
Pemenne TEKCTOBBIX 3aJlad C MOMOIIBIO JIPOOHO-PAIMOHAIBHBIX YpaBHEHUH.
I'paduueckas unTEepnpeTalivs ypaBHEHUHN C ABYMS IEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOKCTBA YHCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mepemeHHol. Ctporue M HecTporue HepaBeHCTBAa. CIIOKEHHE H
YMHOXEHHUE  YHUCIOBBIX HepaBeHCTB. OIlICHMBAHWE  3HAYCHUSI  BBIPAKCHMUS.
J10Ka3aTeabCTBO HEPABEHCTB.

[lonsiTie O pemeHnH HEpPaBEHCTBA C OJHOM IEPEMEHHOW. MHOXKECTBO pELICHHI
HEpaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeHOE HEPABEHCTBO C OJJHOM NEPEMEHHOM M MHOKECTBA €ro pelieHui. Pemenne
JIMHEWHBIX HEPABEHCTB C OAHOUN nmepeMeHHOl. CUCTeMbl U COBOKYITHOCTH JIMHEHHBIX



HEPABEHCTB C OJIHOM MEPEMEHHOM. PeleHne TeKCTOBBIX 3371a4 C HOMOUIBIO JINHEWHBIX
HEPABEHCTB C OJHOW MEPEMEHHOM.

Dyukyuu

OO6nactp ompeneneHuss WU MHOXKECTBO 3HaueHuM QyHkiuu. CrnocoObl 3amaHus
dbyukui. ['paduk Gynkiuu. Utenue cBoiicTB ¢yHkuu 1o e€¢ rpaduxy. [Ipumepsl
rpa@uKoB GYHKIHMA, OTPaXKAIOIIUX PEeabHbBIE MPOIECCHI.

Jluneinas  yukuua. DyHKUMHM, ONUCHIBAIOIIME MOPSIMYyH0 U OOpaTHYIO
MPOMOPIMOHATEHBIE 3aBUCUMOCTH, UX TPAQUKH.

Oynxinn y =kx, y=kx + b, y =k/x, y =3, y = VX, y = x| n ux cBoiictBa. Kycoumo-
3a/1aHHbIE QYHKIIUH.

9 KIIACC

Yucna u évtyucnenus
Kopenb n-ii crenenu u ero cBorctBa. CTENEHb ¢ pallMOHAIBLHBIM MOKAa3aTesieM U €€
CBOMCTBA.

Anzebpauueckue vlparxceHus

ToxnecTBeHHble NMpeoOpa30oBaHMs BBIPAKEHUH, COAEpXKAIIUX KOPEHb N-M CTENEeHH.
ToxaecTBeHHblE  MpeoOpa3oBaHUsS  BBIPAKEHUM, COAEp)KAUIUX  CTENeHb ¢
PalMOHAIIBHBIM [TOKA3aTEJIEM.

KBagpatneiil TpéxwieH. KopHau kBagpatHoro tpéxuinena. PaznokeHue KBaJpaTHOIO
TPEXUICHA HA JINHEMHBIE MHOKHUTEIH.

Ypasénenua u nepasencmea

bukBanparusie ypaBHeHus. I[lpumepsl TPUMEHEHHM METOJOB PAaBHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMEHBl TEPEMEHHOM, TpapUYecKOro METoJa TMPHU PEIICHUU
ypaBHEHHH 3-i U 4- CTENIEHEM.

Pemenue qpoOHO-panimoHAIbHBIX YPaBHEHUH.

Pemenune cucrem ypaBHEHHM ¢ IByMsI IEPEMEHHBIMU. PellIeHNE MPOCTENIINX CUCTEM
HEJIMHEHWHBIX ypaBHEHHWI C JIByMs IMEepeMEHHbIMU. ['paduyeckuil MeToj| pelieHus
CUCTEMBbl HEJIMHEHHBIX YypaBHEHUM C JByMs IHepeMeHHbIMU. CuctemMa ABYyX
HEJIMHEWHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMU KaK MOJEJb PEATbHOW CUTYalllH.
UucnoBble HEpaBeHCTBA. PellleHMe JMHEWHBIX HEpaBeHCTB. Jloka3aTenbCcTBO
HEPABEHCTB.

KBanparnsie HEpaBeHCTBa C OIHOW MEPEMEHHOM. PellleHne KBaJpaTHbIX HEPABEHCTB
rpa@uyeckuM METOJAOM U METOJAOM MHTEpBAJIOB. MeTol HWHTEpBajoB A
palMOHAIIBHBIX HEpaBeHCTB. lIpocTeiine HepaBeHCTBa C TapaMETPOM.

Pemenne TekCTOBBIX 3a/1a4 C MOMOILBIO HEPABEHCTB, CUCTEM HEPABEHCTB.
HepaseHncTBo ¢ n1Byms nepemMeHHbIMU. PenieHre HepaBeHCTBA € ABYMs IEPEMEHHBIMU.
Cucrembl HEPABEHCTB C IBYMs ITepeMeHHBIMU. [ padudeckuii METOT peleHns CUCTEM
HEPABEHCTB C JIBYMSI [IEPEMEHHBIMMU.



Dynukyuu

@Oynkuusa. CpoiicTBa (QyHKIMI: HyIu (yHKIMH, NPOMEKYTKH 3HAKOIIOCTOSHCTBA
(GyHKIUM, TPOMEXYTKH BO3pacTaHMsi M YObIBaHMs (YHKIMH, YETHbIE U HEUYETHBIC
¢GyHKIMM, HanOoJbIlIee U HAUMEHbIIEe 3HaUeHUs (PyHKIUY.

Ksampatnunas Qynknus u e€ cBoiicTtBa. Mcmonp3oBaHue CBOWCTB KBaJApaTHYHOU
¢byHkun ansa pemeHus 3aznad. lloctpoeHue rpaduka KBagpaTUYHOW (QYHKIMU.
[TonoxxeHue rpaguka KBagpaTHIHON (PYHKIIMH B 3aBUCUMOCTHU OT €€ KO (PHUIIMEHTOB.
I'paduxu Gynxmuii y =ax?, y = a(X — m)? u y = a(x — m)? +n. [loctpoenne rpadpuxon
GbyHKIUI ¢ MOMOIIBI0 TPE0Opa3OBaHUi.

JpobHo-nuueitnas ¢pynkuus. UcciaenoBanue GyHKITHIA.

Oynkuusa y = X" ¢ HaTypaldbHBIM TOKa3aTesneM n u e€ rpaduk.

Yucnoewvle nocnedosamenvbHOCmu U nPOZpeccuu

[lonsiTue  ymcinoBoil  mocnenoBarenbHOCTH.  KoHeuHble U OECKOHEUHbIE
IIOCJIEA0BATEILHOCTH. OrpaHnueHHas II0CJIEA0BATEIBLHOCTb. MOHOTOHHO
Bo3pactaromas  (yOwIBatomias)  mocienoBaTenbHOCTh.  CrnocoObl  3ajaHus
MOCJIEA0BATEIBHOCTHU: OMUCATEIbHBIN, TAOJUYHBIHN, C TOMOIIBIO (POPMYJIBI N-TO YJICHA,
PEKYPPEHTHBIN.

Apudmernueckas U reomerpuueckas — nporpeccud.  CBoilcTBa  4JIEHOB
apu(pMETHYeCKOl U TreoMeTpuueckoil mporpeccuit. @DopMylbl n-ro YieHa
apu(pMeTHYecKoil M reoMeTpudeckoil mporpeccuil. @opMylsibl CyMMBbI MEPBBIX N
YJICHOB apU(METUYECKOW M T€OMETPUYECKON mporpeccuid. 3ajayud Ha MNPOLEHTHI,
OaHKOBCKHE BKJIaJbl, KPEAUTBHI.

[IpeacraBnenre 0 CXOAUMOCTH MOCIEAOBATEIBHOCTH, O CYMMHPOBAHUNA OECKOHEYHO
yOBIBAIOIIE T€OMETPUYECKON MPOTPECCUM.

Meron marematnueckor MHAYKIMH. [Ipocreiimme npumepsl.



IInanupyembie pe3yJIbTaThl 0CBOCHUSI Y4eOHOI0 peaMeTa
JInuHOCTHBIE pe3yJIbTaThI

JIM4HOCTHBIE pe3yJabTaThl HMMEIOT HAIpaBICHHOCTh HAa pelIeHUEe 3aj1ad
BOCITUTAHUsS, PA3BUTHS W COIUAIM3AlMNA OOYYaIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera.
1) maTpuoTUYECKOr0 BOCIIUTAHUS:
NPOSBJICHUEM MHTEpeca K IMPOILJIOMY U HACTOSIIEMY POCCUMCKOM MaTeMaTHKH,
[IEHHOCTHBIM OTHOILIEHUEM K JIOCTHXKEHHSIM POCCUUCKUX MaTEMAaTUKOB M POCCUICKOMN
MaTEMaTUYECKON IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUN B JAPYrMX HAayKax U
NPUKJIAJAHBIX cepax;
2) rpaskJJaHCKOTO U TyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:
TOTOBHOCTBHIO K BBIMIOJHEHHUIO O0SI3aHHOCTEH TpakJaHMHA W peanu3alliy ero mpas,
MpEICTaBICHUEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHUPOBAHMS Pa3IHMUHBIX
CTPYKTYp, SBJIEHUM, MPOLEAYyp TpakIaHCKOro oOIecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXACHUIO JTHYECKUX MPOOJIEM, CBSA3aHHBIX C
MPaKTUYECKUM TPUMEHEHUEM TIOCTUKEHUN HAYKH, OCO3HAHUEM BaXKHOCTU MOPaJIbHO-
ATUYECKUX MPUHLIUIOB B JI€ATEIbHOCTH YYEHOTO;
3) TpyAOBOTO BOCIIUTAHUS:
YCTaHOBKOW Ha aKTUBHOE y4acTHE B PEIICHUU MPAKTUUECKHX 33]a4 MaTeMaTU4eCKON
HAIpaBJIEHHOCTH, OCO3HAHMEM Ba)XHOCTM MAaTEMaTH4YEeCKOro oOpa3oBaHMsI Ha
MPOTSDKEHUU BCEW JKM3HU JIJISl  YCIIEHMTHOM MPOQECCHOHATILHON NIeATeNbHOCTH U
pa3BUTHEM HEOOXOJAMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U TMOCTPOECHUEM
VHAMBUAYAJIbHON TPAaeKTOpUU 00pa30BaHUS U )KU3HEHHBIX IIJIAHOB C YYETOM JIMYHBIX
MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;
4) 3CTETUYECKOTr0 BOCITUTAHUSL:
CIIOCOOHOCTBIO K 3MOLMOHAIIBHOMY U 3CTETHYECKOMY BOCTIPUATHUIO MaTEMATUYECKHUX
OOBEKTOB, 3aJay, PEIICHUH, pacCyXICHHH, YMEHUIO BHUIETh MaTEMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;
5) ueHHoCTe HayYHOTro MO3HAHMS:
OpUEHTAalMEN B JEATENHHOCTA HA COBPEMEHHYIO CUCTEMY HAYUHBIX IPEICTABICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUA YEJIOBEKa, MPUPOAbl U  OOILECcTBa,
NOHMMAHUEM MaTEeMaTH4YEeCKOW HayKu Kak cgepbl YelOBEUYEeCKOW JesSTeNIbHOCTH,
ATANoB €€ pa3BUTHSI U 3HAUMMOCTH JJIsl pa3BUTHS LIMBUIN3ALIMHN, OBJIAJCHUEM SI3bIKOM
MaTeMaTUKd M MaTEeMaTHUYeCKOM KyJbTYpOoW KaK CpEeJCTBOM IO3HAHUSA MUDPA,
OBJIAJICHUEM HaBBIKAMH MCCIIEIOBATENBCKOM IESITEIIBHOCTH;
6) pusmueckoro BocnuTaHus, GOPMUPOBAHUS KYJIbTYPHI 3J0POBbS U SMOLIMOHAIBHOTO
0J1Iaronoay4uns:
TOTOBHOCTBIO NMPUMEHATh MaTeMaTHYECKUE 3HAHMS B MHTEpPEcax CBOETO 370POBbBA,
BEJICHUS 370pOBOro o0pasa >KMU3HM (3J0pOBOE MUTaHHUE, COATTAHCUPOBAHHBIA PEXUM
3aHATUI W OTIbIXa, peryispHas ¢u3nueckas aKTUBHOCTH), CHOPMHPOBAHHOCTHIO
HaBbIKa pedieKkcuH, MPU3HAHUEM CBOETO MpaBa Ha OMMOKY M TaKOro e Ipasa
JIPYTroro 4eJoBeKa;
7) SKOJIOTMYECKOT'0 BOCTIUTAHUS:
OpUEHTAallMe Ha NPUMEHEHHWE MaTEeMaTHYeCKUX 3HAaHUM MJI pelleHus 3aaady B
00JacTh COXPAaHHOCTU OKpPY KAIOIIeH cpefibl, IIIAHUPOBAHMSI TIOCTYIIKOB M OLIEHKU UX



BO3MOJKHBIX TIOCJICJICTBUN IS OKPYKAIOIIEH Cpenbl, OCO3HAHWEM TJIOOAIBHOTO
XapaKTepa SKOJOTUUCCKUX TPOOJIEM H ITyTEH UX PEIICHHUS;

8) amanTanuy K K3MEHSIOIIMMCS YCJIOBUSAM COIUATBHON U IPUPOTHOU CPEIBI:
TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSX HEONPEICAEHHOCTH, TOBBIIICHUIO YPOBHS
CBOCH KOMIICTEHTHOCTH 4epe3 MPAKTHYECKYIO JIESITCIIbHOCTh, B TOM YHCJIC YMCHHUE
YUHUTBCS Y JIPYTUX JIFOACH, MPUOOPETaTh B COBMECTHOM JICSITCIIbBHOCTH HOBBIC 3HAHUS,
HABBIKA U KOMITCTCHIIUH U3 OIBITA IPYTHUX;

HEO0OXOMMOCTHIO B (HOPMUPOBAHUH HOBBIX 3HAHWMA, (POPMYIUPOBATH UACH, TIOHATHS,
TUTNOTE3bI 00 00OBEKTAX U SBJICHHIX, B TOM YHCJIE pPaHee HEHW3BECTHBIX, OCO3HABATH
nedUIrUTH COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, TJIAHUPOBATh CBOE Pa3BUTHC;
CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIlMIO, BOCIPUHHUMATH CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIOMIUH KOHTPMEP, KOPPEKTUPOBATH NPUHUMAECMBIC
permeHuss W JACUCTBUSA, (POPMYIHPOBATH W OICHWBATH PHUCKH W TIOCIICICTBUSA,
hopMUPOBATH OIBIT.

MeTanpeameTHblie pe3yJbTaThl

B pesynbTaTe ocBOeHHUS MpOrpaMMBbl MO0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus y o0yuatromierocst OyayT chOpMHUPOBAaHbI METAPEIMETHBIE PE3YIIbTATHI,
XapaKTepU3yIOIIHeCs OBIaJCHIUEM YHUBEPCAIbHBIMU MTO3HABATEILHBIMU JCHCTBUSMU,
VHUBEPCATbHBIMM  KOMMYHUKATHUBHBIMH  JIEUCTBUSIMM U YHUBEPCAIbHBIMU
PETYISATUBHBIMU JICHCTBUSIMU.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE /1eiiCTBUS

ba3oBrle 1oruueckue AeUCTBUS:

BBISIBIIATH M XapaKTEPH30BaTh CYIIICCTBEHHBIC MPU3HAKN MATEMATHUYECKIX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXIY MOHATHAMH, (OPMYIUPOBATH OMPEASICHUS MOHATHH,
yCTaHaBJIMBATh CYIICCTBEHHBIN TPU3HAK KJIacCU(UKAITIN, OCHOBAHUS JIJIsT 0000IIICHUS
Y CpaBHEHUS, KPUTEPUH ITPOBOIUMOTO aHATIN3A;

BOCIIPUHUMATh, POPMYIIUPOBATH U MPEOOPA30BHIBATH CYKCHUS: YTBEPAUTEIbHBIC U
OTpUlIaTeIbHBIC, SAUHUYHBIC, YACTHBIC U OOIITUE, YCIOBHBIC;

BBISIBIIATH MAaTeMaTHUYECKHUE 3aKOHOMEPHOCTH, B3aWMOCBSI3W W IPOTUBOPEYHS B
dakTax, MaHHBIX, HAOJIOJEHUSAX W YTBEPXKACHUSX, MpeiaraTb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEY U,

JIeaTh BBHIBOJIBI C MCIOIB30BAHUEM 3aKOHOB JIOTUKH, JIETYKTUBHBIX U MHAYKTHBHBIX
YMO3aKIIIOUCHHH, YMO3aKIIIOUCHUH 110 aHAJIOTHH;

pa3OupaTh JIOKa3aTeIIbCTBA MATEMAaTHYCCKUX YTBEPXKACHHK (NIpsAMBIE ©  OT
MIPOTUBHOTO), IPOBOJIUTH CAMOCTOSATEIBHO JJOKA3aTeIbCTBA MaTEMAaTHUECKHUX (DaKTOB,
BBICTpPaMBaTh apryMEHTAIIUIO, IPUBOJNUTH MPUMEPHI U KOHTPIPUMEPHI, TPUMEHSTH
METO/i MAaTEeMaTHYECKOU UHIYKIIMU, 00OOCHOBBIBATH COOCTBEHHBIE PACCYKACHMUS;
BBIOMpaTh CIOCO0 pelieHus: y4eOHOM 3amauu (CpaBHHUBATh HECKOJIBKO BapHUaHTOB
perieHus, BRIOUpaTh Hanboee MOAXOISAIINN ¢ YIETOM CaMOCTOSITEIIBHO BBIICIICHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

WCIIOJIb30BaTh  BOMPOCHI  KaK  HCCIAEAOBATENbCKUN  HMHCTPYMEHT  ITO3HAHUS,
bopMyIHUpPOBAThH BOIIPOCHI, bukcupyromnme IPOTUBOPEUHE, npo0iemy,



CaMOCTOSITENIFHO yCTaHaBIMBaTh HMCKOMOE M JaHHOE, (OpMHpOBATH THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

IIPOBOJUTH 10 CAMOCTOSITEILHO COCTABICHHOMY IJIaHY HKCIIEPUMEHT, UCCIIEIOBAaHUE
0 YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4eCKOoro OO0bEeKTa, 3aBHUCHUMOCTEH
00BEKTOB MEXKy COOOM;

CaMOCTOATENbHO  (OpMyJIHpPOBaTh OOOOIIEHHS U BBIBOABI IO  pe3yjibTaTam
NPOBEIEHHOTO  HAONIOJIEHUs,  KCCIENOBaHUS,  OKCIEPUMEHTa,  OLICHUBATh
JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTATOB, BEIBOJAOB U 0000UIEHUI;

MPOTHO3WPOBATh  BO3MOXKHOE  pPa3BUTHE TIpollecca, a TaKXKe  BBIIBUTATh
MIPEATOJIOKEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSX.

Pabora ¢ nunpopmanueii:

BBISIBIIATH HEJOCTATOYHOCTh U U30BITOYHOCTh HMH(POPMAIIUH, JAHHBIX, HEOOXOIUMBIX
IUTS PEIICHUs 3aa4H;

BBIOMPATh, aHATTU3UPOBATH, CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATH WH(POPMAIUIO
Pa3UYHBIX BUJOB U POPM IIPEICTABICHHUS;

BBIOMpATh (OpMY TMpEACTaBICHUS HHPOPMALUA W WILTIOCTPUPOBATH peEIIacMbie
3aJlayu CXeMaMH, TuarpaMMamMu, MHOU rpadukoil 1 uX KOMOUHAIUSIMU;

OLICHUBATh HAAEKHOCTh WHGOOpPMAIMU 1O KPUTEPHUSIM, MPEAJIOKEHHBIM WIU
c(hOpMYIUPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHMKkaTHBHBbIE YHHBeEpPCAJbHbIE YieOHbIe HeiCTBUSA

BOCIIPUHUMATH U (hOPMYITUPOBATH CYKACHHUSI B COOTBETCTBUU C YCIOBUSMH U LIETISIMU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOYKY 3PEHHUS B YCTHBIX H
MMMCBMEHHBIX TEKCTAaX, IaBaTh MOSICHEHUS 110 XOIy PEIICHHUS 3a/1a4l, KOMMEHTHPOBATh
ITOJIyYEHHBIN PE3YJIbTAT;

B X0/1€ O0CYKICHHSI 33]1aBaTh BOIIPOCHI MO CYIIIECTBY 00CYKAaeMON TeMBbI, IPOOIEMBI,
permaemMoil  3a7a4d, BBICKA3bIBaTh HWJIEH, HAaIlCJCHHBIE HAa TIOMCK PEIICHHS,
COTOCTAaBIISATh CBOM CYXKJACHHUS C CYXJICHUAMH JPYIHMX YYaCTHHKOB JHayora,
oOHapy>KUBaTh Pa3IU4Ke U CXOJICTBO MO3UIINI, B KOPPEKTHON popme popMyIUpoBaTh
pa3HOTIIIACHsI, CBOU BO3PAXKEHUS;

MIPEICTABIIATH PE3YIbTaThl PEIICHUS 3a1a41, IKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOEKTA,
CaMOCTOSATENILHO BBIOMpATh (pOpMAT BHICTYIUICHUSA C Y4ETOM 3ajiad MPE3CHTAINH U
0COOEHHOCTEH ayauTOpHUH;

MOHUMATh U MCIIOJIH30BaTh MPEUMYIIIECTBA KOMAH/IHON W MHJUBHUIyaIbHOU pabOThHI
MpU PEIICHUH YYEOHBIX MaTeMAaTHYECKHMX 3a7ad, MPUHUMATh IIeJIb COBMECTHOU
JeSITebHOCTH, TNIAHUPOBATh OPTAHU3AIMIO COBMECTHON pabOoThI, pacTipeAesiTh BUIbI
paboT, TOTOBapUBATHCS, 0OCYKIaTh MPOIIECC U Pe3yJIbTaT pad0Thl, 0000IIaTh MHEHUS
HECKOJBKMX JIFOJICH;

y4acCTBOBATh B TPYIIIOBHIX (hopMax paboThl (00CYkACHUSI, 0OMEH MHEHHI, «MO3TOBBIC
ITYPMbD» U HHBIE); BBINOJHATH CBOIO YacThb pabOThl M KOOPJAMHUPOBATH CBOHU
JIEHUCTBUSA C IPYTUMHU YiIeHAMU KOMaH/IbI, OLIICHUBATh KQ4€CTBO Pe3yJIbTaTa U KAYeCTBO
CBOETO BKJIa/Ia B OOIIUI PE3ybTaT MO KPUTEPUIM, CHOPMYITUPOBAHHBIM yIaCTHUKAMU
B3aUMOJECHUCTBUA.

PeryasiTuBHbIE YHMBepPCcAJIbHbIE YUeOHbIE 1elCTBUSA

Camoopranu3zanus:



BBISIBIIATH TPOOJIEMBI JUIsl pEIICHUS B JKU3HEHHBIX M YYEOHBIX CHUTYyaIusx,
OpPUEHTHPOBATHCS B PA3IUYHBIX MOAXOMAX MPHHATHS pPENICHWH (MHIUBUAYaTbHOE,
IPYIIIIOBOE);

CaMOCTOSITENIFHO COCTABJIATH IIJIaH, ajJTOPUTM pEIIeHUs 3amadd (WIK ero 4acTh),
BBIOMpaTh CHOCOO pemIeHUsT ¢ y4ETOM HUMEIONINXCS PEeCypCcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUN C YIETOM
HOBOU MH(OPMAITHH.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJLIEKT:

BJIQ/IETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOLIEcca M pe3ysbTaTa PEeIeHUs
MaTeMaTUYECKOHN 3a/1aui, CAMOMOTHBAIIUY U PEIICKCUN;

MPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPH PEUICHUU 3a/1a4d, BHOCUTH
KOPPEKTHUBHI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, HAWEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEITEIbHOCTH MOCTABICHHOM 1IEJU U YCIIOBUSIM,
OOBSACHATh TPUYMHBI JOCTHXKCHUSI WIM HEJIOCTHUKEHUS 1IEeTH, HAXOJIUTh OIIHOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPQXKATh SMOIMU TMPU U3YYCHUH MATEMaTHYECKUX OOBEKTOB M (PaKTOB, JaBaTh
HMOITMOHAJILHYIO OIICHKY PeIlIeHUs 3a/1auu.

IIpeaMeTHbIE pe3yabTaThI

K xoHmy oOyuenuss B 8 Kkiacce O0OydYarOIIUMHCS TMOJYYUT CIEAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:
Hucna v BEIYUCIIEHUS
HppanmonanpHble YuCa.
[ToHnMaTh ¥ UCMOIB30BATH MPEACTABICHUS O PACIIMPEHUH YHCIOBBIX MHOXKECTB.
CB00OOHO oOMeEpUpoBaTh TMOHATHSMU: KBaJpaTHBI KOPEHb, apudMEeTHUECKUN
KBaJ[paTHBbII KOPEHb, UPPALMOHAIBHOE YHCIIO, HAXOJUTh, OLICHHUBATH KBaJpaTHBIC
KOPHH, UCIOJIb3YsI TPU HEOOXOAMMOCTH KaJIbKYJIATOP, BHIOIHATH MPeoOpa3oBaHUs
BBIPAKECHUN, COJAEPKAIINUX KBAJAPATHBIE KOPHU, UCTIOJIb3Ysl CBOMCTBA KOPHEM.
Hcnonb30BaTh HaYalbHbBIE PEICTABICHUS O MHOXKECTBE I€MCTBUTEIbHBIX YUCEN JJIS
CpaBHEHUS, OKPYIJICHHS U BBIYUCICHUN, HW300pakaTh JIEHCTBUTENBHBIC YHCIIA
TOYKaMH Ha KOOPAWHATHOMN IIPSMOM.
Hcnonp3oBath 3anvcy OOIBIIMX M MaJIbIX YHUCEJ C TIOMOIIBIO JIECITUUHBIX ApoOei u
creneHer uncia 10, 3anuchiBaTh M OKPYTIIATH YACIOBBIE 3HAYCHUS pEATbHBIX BETUYUH
C MCIOJIb30BAaHMUEM PA3HBIX CUCTEM U3MEPECHUM.
J1eaMMOCTb.
CB00OOJIHO OMEpUpOBaTh IMOHATHEM OCTaTKa IO MOJYJII0, NPUMEHATh CBOMCTBa
CPaBHEHMI IO MOJYJIIO, HAXOAUTh OCTATKH CYMMBI M IPOM3BEICHUS IO aHHOMY
MOZYJIIO.
Anrebpanyeckue BoIpaKCHHS
JpoOGHO-parmoHaIbHbIE BEIPAKCHUS.
Haxonuth pomycTuMble 3HA4YE€HHs] TEPEMEHHBIX B JAPOOHO-pAIMOHATBHBIX
BBIPAKEHUSX.
[IpuMeHsATh OCHOBHOE CBOWCTBO PAIlMOHAILHOM IpOOH.



Bommonusate mnpuBeneHue anrebpanmueckux ApoOeld K o0meMy 3HaMeHaTello,
CJIOKEHUE, YMHOXKEHUE, JIeJIEHUE anredpandeckux apooei.
BhINONHATE TOXKAECTBEHHBIE MPE0OPa30BaHUs PALIMOHATLHBIX BHIPAKECHHM.
[IpumensaTh npeoOpa3oBaHUsl BBIPAKEHUH ISl PEIICHUS Pa3IMYHBIX 3a7a4 M3
MaTeMaTUKH, CMEXXHBIX ITPEAMETOB, U3 PEAIbHOW MPAKTUKH.
Crenenu.
[IpuMeHsATh MOHATHE CTENEHU C LENBIM MOKa3aTesieM, BBINOJIHATh MpeoOpa3zoBaHus
BBIPAKEHNH, COAEPIKAINX CTETIEHU C LEIbIM MOKA3aTENEM.
UppanmonanbHble BEIpaXKEHUS.
Haxogute nomycThMble 3HAYE€HHS TEPEMEHHBIX B BBIPAXKEHUSIX, COJEp KAIINX
apumeTnyecKkue KBaapaTHbIe KOPHH.
BoInonHATe npeoOpa3oBaHUsl MPPALMOHAIBHBIX BBIPAXKEHUMN, HCMOJIb3Yys CBOMCTBA
KOpHEH.
YpaBHEHHS U HEPABEHCTBA
Pemiars kBajipaTHbIC ypaBHEHUS.
Pemate 1poOGHO-panimoHalIbHbIE YPABHEHHUS.
Pemare nuHElHbIE ypaBHEHUs C MapaMeTpamu, HECJIOXKHBIE CHCTEMBI JIMHEWHBIX
YpaBHEHUI C IapaMeTpaMu.
[IpoBOOUTH HCCIIEIOBAHUS YPABHEHUM M CUCTEM YPAaBHEHUN, B TOM YHCIE C
MpUMEHEHUEM rpapuUecKuX MpeacTaBiIeHUi (yCTaHABIMBATh, UMEET JIU ypaBHEHHE
WJIM CHCTEMa YPaBHEHU PEIICHMS], €CJIM UMEET, TO CKOJIBKO, U MPOYEe).
[lepexoauTh OT cioBecCHON (POPMYIMPOBKU 337auu K €€ anreOpandeckoil Mojenu ¢
TIOMOIIBIO COCTABIICHUSI YPABHECHUSI WIIM CUCTEMBI YPaBHEHUW, HHTEPIIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJ1a4¥ NIOJIyYEHHBIN PE3YNbTAaT.
[IpuMeHSTh CBOWMCTBA YHCIOBBIX HEPABEHCTB JJIs CPAaBHEHHWS, OILICHKHU, pEIIaTh
JIMHEWHbIC HEPABEHCTBA C OJTHOM NMEPEMEHHOW U UX CHUCTEMBI, laBaTh TpauUECcKyto
WJUTIOCTPALIMIO0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
DOyHKIUU
[lorumMaTe ¥ HCMONB30BaTh (PYHKIIMOHAIBHBIE TIOHSATUS W S3BIK  (TEPMUHBI,
CUMBOJIMYECKUE O00O03HAYCHMsI), OINpPEACNATh 3HauYeHHWE (YHKIUU 10 3HAYCHHIO
apryMeHTa, ONpeAeiaTh CBOMCTBA (PyHKINH 1O €€ rpaduky.
Crtpouth rpaduku (yHKIHA, OMUCHIBATH CBOWCTBA YHUCIOBOW (YHKIUM MO €€
rpaduky.

K xoHiy oOyuenuss B 9 kiacce OOy4YalONIMICA TOJYYUT CIICAYIOIIHE
MIPEAMETHBIE PE3YIIBTATHI:
Yucna v BeIYUCIICHUSA
CB00OHO ONEepUpPOBATH MOHATUSAMU: KOPEHB N-il CTENEHH, CTENIEHb C PAallMOHAIBHBIM
ITOKA3aTeIeM, HAaXOUTh KOPEHb N-1 CTENIEHH, CTENEHb C PALlMOHAJIbHBIM ITOKA3aTENEM,
UCIIONB3Yysl MPU HEOOXOAUMOCTH KalbKYJSATOP, MPUMEHSTh CBOMCTBA KOPHS n-i
CTEIIEHU, CTENIEHU C PAllMOHAJIbHBIM MIOKA3aTEIIEM.
Hcnonb30BaTh MOHATHE MHOXKECTBA JEHMCTBUTEIBHBIX YMCEN MPHU PELICHUM 3a]ad,
MIPOBEICHUHN PACCYKICHUN U JI0KA3aTEIbCTB.
CpaBHUBATH U yHOPSAOUYUBATH JACHCTBUTENIbHBIC YUCIIA, OKPYIJISITh JICHCTBUTEIIbHbBIC
YuCjaa, BBINOJIHATh NPUKHUAKY pE3yjbTaTa BBIYMCICHUN, OLEHKY YHUCJIOBBIX
BBIPAKCHU M.



Anre6panyeckue BbIpaKSHUS

CBOOOMHO oOMEepupoBaTh MOHATHEM KBAJAPATHOTO TPEXUJIEHA, HAXOAUTh KOPHU
KBaJpAaTHOTO TPEXUJIEHA.

PacxitanpiBaTh KBaJApaTHBIN TPEXWIEH HA JIMHEMHBIE MHOKUTEIH.

YpaBHEHUS 1 HEPABEHCTBA

Pemiare JMHENHBIE W KBaJpaTHBIC YPABHEHHWS, YPABHEHUS, CBOJIAIIHMECS K HHUM,
JIpOOHO-paIMOHANIbHBIEC YPABHEHHUS.

PemaTe HeCnoKHBIE KBapaTHBIE YPABHEHUSI C TAPAMETPOM.

PemaTe nuHENHBIE HEPABEHCTBA, KBAJIPATHBIE HEPABEHCTBA, MCIIOJb30BATH METO]
MHTEPBAJIOB, N300paxaTh PEIICHUE HEPABEHCTB HA YUCJIOBOU MPSAMOM, 3alUCHIBATH
pEIICHUE C TOMOIIBIO CUMBOJIOB.

PemaTte cuctemsbl ABYX TMHENHBIX YPABHEHUH C IBYMSI IEPEMEHHBIMU U CUCTEMBI IBYX
YPaBHEHHUM, B KOTOPBIX OJTHO YPABHEHHE HE SBISECTCS JTUHEUHBIM.

PemaTe HeC10KHBIE CUCTEMBI HEJITMHEMHBIX YPABHEHUH C TAPAMETPOM.

[IpuMeHsATh METOABl PABHOCWIBHBIX TMPEOOpa3oBaHUM, 3aMEHbl TEPEMEHHOM,
rpadguueckoro MeTo/la Ipy pelieHuU YpaBHeHUM 3 -1 U 4-i cTeneHel.

Pemate cucrembl JMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOLINE
KBaJpaTHOE HEPABEHCTBO, U300paKaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YMCIOBOM
[IPSAMOM, 3aIIMCBIBATh PELICHHUE C TIOMOIIBIO CUMBOJIOB.

PemaTe ypaBHEHHs, HEpABEHCTBA U MX CUCTEMbI, B TOM YHCJIE C OTPAHUYECHUSMU,
HanpuMep, B LENbIX YUCIIAX.

IIpoBoaUTE HCCIIENOBAaHUS YPABHEHWM M CHUCTEM YPAaBHEHUW, B TOM YHCIE C
MIPpUMEHEHUEM rpadUuecKuX MpeJCcTaBIeHU (ycTaHABIMBAaTh, UMEET JIM YpPaBHECHUE
WJIU CUCTEeMa YPaBHEHUH pelIeHUs, €CIIM UMEET, TO CKOJIbKO, U MpoYee).

Pemath TeKCTOBBIE 3ajlaud aireOpanyeckuM CIocoOOM C TMOMOIIbIO COCTaBICHUS
YpPaBHEHHUM, HEPABEHCTB, UX CUCTEM.

HUcnonb30BaTh ypaBHEHUs, HEPABEHCTBA W HUX CHUCTEMbl Uil COCTAaBIICHUS
MaT€MaTHUYECKOM MOJEIW pPEalbHOM CUTyallud WA TPUKIAJIHOM  3aJ1a4H,
WHTEPIPETUPOBATH MIOJYUYCHHBIE PE3YJIBTATHI B 3aJJaHHOM KOHTEKCTE.

HucnoBble MOCIIEN0BATENBHOCTH U IPOTPECCUN

CBOOOMHO OIEepUPOBaTh MOHATUSMU: 3aBUCUMOCTH, (DyHKIHS, Tpaduk GyHKIUU,
npsiMasi IPOTIOPIIMOHATILHOCTh, JIMHEWHas PyHKIIMS, 0OpaTHAs MPONMOPIMOHATBHOCTb,
napaboJa, runepoosa, KycouyHo-3a1aHHast QyHKIIHS.

Uccnenosars GyHKIMIO Mo €€ Tpaduky, yCTaHABIMBATh CBOMCTBA (DYHKIMNA: 00JIaCTh
OTpENENICHUsI,  MHOXXECTBO  3HAYEHUW,  HyIH  (QYHKUIUH,  TPOMEKYTKHU
3HAKOIMOCTOSIHCTBA, MTPOMEKYTKH BO3PACTAHUS U YObIBaHUSI, YETHOCTh U HEUETHOCTH,
HauOoJIbIIIEee U HAUMEHBIIIEE 3HAUCHUS, aCUMITTOTHI.

Pacno3naBath kBajpaTuyHyro GyHKIMIO 10 ¢opMyse, MNPUBOJUTH MPUMEPHI
KBaJPaTUYHBIX (DYHKIMHA U3 peaibHOMN XKU3HU, GPUBUKHU, TEOMETPUH.

Onpenenary MoJIoKeHUE Tpaduka KBaapaTUIHONW (YHKIUM B 3aBHCHUMOCTH OT €€
K03 HUITUEHTOB.

Crpoutsh Tpaduk KBaapaTUdHOW (GYHKIHUU, OMUCHIBATH CBOWCTBA KBaIpPAaTHUYHOMN
bynkumu 1o e€ rpaduky.

Hcnonp30BaTh CBOMCTBA KBAAPATUYHOW (PDYHKITUU JIJIS PEIICHHS 3a7a4.



Ha mpumepe kBaapatuunoil GpyHkiuu ctpouts rpaduk ¢pynkuun y =af(kx + b) + cc
OMOIIIBIO NpeoOpazoBanuii rpaduka pynkiuu y=f(x).

NnmocTpupoBaTh ¢ MOMOIBIO TpaduKa peanbHyI0 3aBUCUMOCTb WJIM MPOLIECC 10 UX
XapaKTepUCTUKaM.

ApudmeTrueckas U reoMeTpUYeCcKas IpOrpeccuu

CB0OOOJHO oOmepupoBaTh MOHATHUSAMHU: IOCIEI0BATENIBHOCTh, apu(pMeTHdecKas |
reoMeTpuYecKas Iporpeccum.

3amaBath MOCIEIOBATENFHOCTH PA3HBIMH CIIOCOOAMU: OMUCATENFHBIM, TAOIUYHBIM, C
MOMOIIBIO (GOPMYITBI N-TO YJIE€HA, PEKYPPEHTHBIM.

BhBIOMHATE BBIUKCICHUS C UCIIOJIb30BaHKEM (HOPMYII N-TO WieHa apu(pMeTHIecKon u
r€OMETPUYECKOM ITPOrPECCHI, CYMMBI IIEPBBIX N YJICHOB.

N306paxaTh 4iIeHbI MOCIEI0BATEILHOCTH TOUKAMH Ha KOOPAMHATHOM MJIOCKOCTH.
Pemarp 3amaum, cBs3aHHBIE C YMCIOBBIMHU IOCJIEIOBATEILHOCTSIMH, B TOM YHCIE
3aJaud U3 pPEAJbHOW JKU3HM (C HCIOJIb30BAHMEM KaJbKYJATOPa, IHPPOBBIX
TEXHOJIOTUH).

PacriosHaBaTh ¥ NPUBOAWTH  HPUMEPhl  KOHEYHBIX U OECKOHEYHBIX
MOCJIEAOBATEIBHOCTEH,  OTPaHMYEHHBIX  IOCJIENOBATEIbHOCTEH,  MOHOTOHHO
BO3pacTaroIuX (yObIBAOIIUX ) OCIEA0BATEIbHOCTEH.

HmeTp npencTaBieHue 0 CXOAUMOCTH MOCIEA0BATENBHOCTH, YMETh HAXOUTh CYMMY
0ECKOHEYHO yObIBAIOIIEH reOMETPUUECKOI MPOTPECCHH.

[TpumeHsITh MeTOI MaTEMATHUECKON HHIIYKIIUHU TIPY PEIICHUH 3a/1a4.



8 kiacce

TemaTnyeckoe IJIAHKPOBaHHE

Ne
n/n

Pa3nes u Tema
NMpOrpaMMbl

KoaunuecTrBo
4acoB

JesiTeJIbHOCTD YUUTes ¢
yuéToM padoyeii nporpaMmmsl
BOCIINTAHUS

DyekTpoHHbIe (1U(ppoBLHIE)
oOpa3oBaTesIbHbIE Pecypchl

1

YpaBHeHUs u
HEpaBEeHCTBA.
HepasenctBa

20

YcraHaBiauBaTh JOBEPUTEIBHBIC
OTHOILICHHSI MEXIY YUUTEIEM U
YYaLIMMUCS, CIIOCOOCTBYIONIMX
MIO3UTHBHOMY BOCIIPUSITHIO
JEeTbMH TpeOOBaHUI M TNPOCHO
yuuTens

Bubmuoreka LIOK
https://m.edsoo.ru/7f41646e

Yucna ¥ BBIYUCICHUS.
KBagpatHblit KOpeHb

17

[MoOyxnars YUEHHKOB
coONoaTh Ha YpOKe MpaBHia
yueOHOW  IUCIMIUIMHBI u
CaMOOpraHU3aLH

bu6nmoreka [JOK
https://m.edsoo.ru/7f41646e

YpaBHeHUs u
HEpaBEHCTBA.
KBanpatHbie
ypaBHEHUS

17

Opraan3oBBIBaTH
YYCHUKOB c COLIMAIILHO
3HAYAMOI nHpOpManuei,
HOJTy4aeMOi Ha ypoKe

paboty

Bbubmuoreka LIOK
https://m.edsoo.ru/7f41646e

Anrebpandeckue
BeIpakeHus. JlpoOHo-
panuoHaIbHbIC
BBIPAKCHUS

17

WHumuupoBaTh  yY4EHHKOB K
OOCY)XIEHHUIO, BBICKA3bIBAHHIO
CBOEr0 MHEHHMs, BBIPAOOTKE
CBOETO OTHOUICHHUS TI0 TOBOIY
[10JIy4aeMoH Ha ypoKke
COLIMAIbHO 3HAYUMOHI
nHpopmanuu

Crpouts BOCTIUTATEIbHYIO
JeATEIbHOCTh c yuéTom
KYJAbTYPHBIX pa3JIMYUil JAeTeH,
TI0JIOBO3PACTHBIX n
WHIUBHIYaIbHBIX
ocoOeHHOCTEeH

[TpuBnexars BHUMaHHE
YUYEHHKOB K  IICHHOCTHOMY
aCIeKTy H3y4YaeMBIX Ha YypOKe
SIBJICHU, IOHATH, TPUEMOB

bubnuoreka LIOK
https://m.edsoo.ru/7f41646e

YpaBHeHHA u
HepaBeHcTBa. J[poOHo-
panuoHasbHble
YpaBHEHUS

19

AHanmu3upoBaTh peanbHoe
COCTOSHHE Jiell B y4eOHOM
Kjacce / rpyrre

HaxoauTe 1IEHHOCTHBIM acCHEKT
y4eOHOTO 3HaHUI u
HHPOPMALUHU, 00CCIICINBATE ETO
NIOHNMaHHEe W TepeKUBaHHE
YUCHUKAMH

[Tpusnexars BHUMaHHE
YUEHHKOB K OOCyXJaeMol Ha
ypoKe nHpopManuu,
AKTHBU3UPOBAThH
MO03HABATENBHYIO JAESATEIbHOCTh
LIKOJIbHUKOB

Bu6nuoreka IJOK
https://m.edsoo.ru/7f41646e

OyHKIIUU

15

PeanuzoBeiBaTh
BOCIIUTATENbHBIE BO3MOXKHOCTH
B Pa3IMYHBIX BHIAX
JESTENIbHOCTH ~ ydalluxcs Ha
OCHOBE BOCIIPHSATHS HJIEMEHTOB
JNEHUCTBUTENBHOCTH:  U3YyY€HUE
ycTpoiicTBa ~ mpHOOPOB MO
MOJEJISIM U YepTekam
OpraHu3oBbIBaTh
LIKOJIbHUKOB
KOHTPOJISI W

IS
CUTyaluu
OIICHKH  (KakK

bubmmoreka I[{OK
https://m.edsoo.ru/7f41646e




n/n

Pa3nes u Tema
NMPOrpamMMbl

KoanuecTrBo
94acoB

JesiTeIbHOCTD YUUTENS ¢
y4érom paboueil NporpaMmsl
BOCHUTAHUS

DJleKTpoHHbIE (LM(POBbIE)
o0pa3oBaTe/bHBIC PeCypcChl

yUeOHBIX JIOCTHXKEHUI
OTMETKaMHM, TaK M MOpaJIbHBIX,
HPAaBCTBEHHBIX, TPAKJAHCKHX
MIOCTYTIKOB)

Anrebpandeckue
BbIpakeHusl. CTeneHn

14

OpraHu3oBeIBaTH B paMKax
ypoka MOOIIPEHNE
y4eOHO/coranbHOH
YCIIEITHOCTH
OpraHuszoBslBaTh B paMKax
YpOKa TpOSIBICHUE aKTHUBHOMU
KMU3HEHHOW MO3ULINN
IIpoexktupoBarh cuTyaluu H
COOBITHS, pa3BuBaroLuC
SMOLIMOHAIBHO-IEIOCTHYIO
cdepy yueHuka

bu6nmoreka IJOK
https://m.edsoo.ru/7f41646e

Yucna ¥ BBIYUCICHUS.

Jenumoctb

OmnupaTbest Ha )KU3HEHHBIH OIIBIT
y4aluxcs c y4€TOM
BOCIIHTATEIHHBIX 0a30BBIX
HAIIMOHAIBHBIX IEHHOCTEH
Onupatbcs Ha )KU3HEHHBIN ONBIT
yUaInXCs, TIPUBOIS
JICICTBEHHEIC TIPUMEDHI,
00pa3bl, MeTadophl U3 OIUIKUX
M KHWT, (GUIBEMOB,
MYJIBTHHUIBMOB,
KOMITBIOTEPHBIX UTD
AKICHTHPOBATh BHUMaHHE
yyalmxcs Ha HpPaBCTBEHHBIX
mpobiemMax,  CBA3aHHBIX  C
HAYJIHBIMH OTKPBITUSIMH,
M3yJaeMBIMH Ha YpPOKe

bu6nuoreka IJOK
https://m.edsoo.ru/7f41646e

IToBTOpEHUE,
00001IeHue,
CHCTEMAaTHU3aIlHs
3HAHUHU

10

Co3nmaBaTh JIOBEPUTENbHBIN
NCUXOJOTHUECKUH KJIMMaT B
KJIAcCE BO BpEMs ypokKa
Opranu3oBbIBaTh mrecTBO
MOTHBHUPOBAHHBIX ydaluxcs
HaJ HEYCTIEBAIOIINMH
OJHOKJIACCHUKAMH, JaroIee
Y4eHUKaM COLIMaIbHO
3HAYUMBII OIBIT
COTPYIHUYECTBA M B3aUMHOMN
TIOMOIIH

HNuunuuposats u
TOIIePIKUBATH
HCCIICAOBATEIBCKYTO
JNEeSITeIbHOCTh  y4amuxcs B
pamKax peanu3aniu

UHAWBUAYAJIbHBIX U I'PYNIIOBBIX
HCCIIEA0BATCIBCKUX MPOCKTOB

bubmuoreka LIOK
https://m.edsoo.ru/7f41646e

O0111ee KOJINYECTBO YacoB 0 nporpamme — 136




9 kjacc

Pa3zngen u Tema
NMpOorpaMMbl

KoaunuecTrBo
4acoB

JesiTeJIbHOCTb YUUTEI ¢
y4éToM padoueil nporpaMmsl
BOCIIUTAHUSA

DyieKTpoHHbIE (LM (PPOBbIE)
o0pa3oBaTebHbIE pecypchl

DyHKIIMU

25

Opranu3oBbIBAThH
rpynmnoBbie GopMbl yaeOHOM
JESITeIIbHOCTH
Peann3oBbIBaTh
BOCIIUTATCIbHBIC
BO3MOXHOCTH B Pa3JInYHbIX
BUIAX JESITEIbHOCTH
y4aluxcsi CO  CIOBECHOU
(3HaKOBOI1) OCHOBOM:
caMocCTosITelbHas paboTra ¢
yueOHuUKOM,  pabota C
HAYYHO-TIOMYJISIPHON
TUTepaTypord, OoTdOp U
CpaBHCHHME Marepuaja II0
HECKOJBbKUM HCTOYHHUKaAM

Bbubmuoreka LIOK
https://m.edsoo.ru/7f41646e

YpaBHEHUA u
HEPaBEHCTBA.
KBanparusie
HEPaBEHCTBA

15

dopMUpOBaTH y
IIKOJIBLHHUKOB KYJIbTypy
3I0POBOTO M 0E30MacHOr0
oOpasa KU3HU
PeanuzoBrIBaThH
BOCIIUTATEIbHbBIE
BO3MOKHOCTH B Pa3IMYHBIX
BHIAX NIeITEIbHOCTH
IIKOJILHUKOB HAa  OCHOBE
BOCHPHUSATHUS 3JIEMEHTOB
JICUCTBUTEILHOCTH
HaOIIroNeHue 3a
JEMOHCTPALUAMH YIUTETIS,
IPOCMOTP y4eOHBIX
(hunpMoB

Bbubmuoreka LIOK
https://m.edsoo.ru/7f41646e

YpaBHEeHHS u
HEPaBEHCTBA.
YpaBHeHus,
HEpaBeHCTBA U
CHUCTEMBI

nux

25

Haxonuts HEHHOCTHBIN
aCIeKT y4eOHOTO 3HaHUS U
WHPOPMAITUH,
obecrneunBaTh ero
MMOHMMAaHUE U TICPEKUBAHHE
YUEHUKAMHU

[IpuBnekars BHHUMAaHUE
YYEHUKOB K OO0CYXIaeMoi
HAa ypoke wuH(popMamuy,
AKTHBU3HUPOBATH
[M03HABaTEIHHYIO
JIESITEIbHOCTD IIKOJIbHUKOB

bubmuoreka LIOK
https://m.edsoo.ru/7f41646e

YuciaoBble
OCJIEeO0BAaTCIbHOCTH H
MPOTrpeccuu

25

NHnnmMupoBaTh y4EHUKOB K

00CYKICHHIO,

BBICKA3bIBAaHUIO CBOETO
MHEHHs, BBIPAaOOTKE CBOETO
OTHOIIEHUS TI0  TIOBOIY
MoJly4aeMoil  Ha  ypOKe
COLIMATbHO 3HAYUMOM
nH(pOopMaIuu

CTpouTh BOCHHTATENBHYIO
JEATENILHOCTh C  YYETOM
KYJIBTYPHBIX paznuuuii

bubmnuoreka LIOK
https://m.edsoo.ru/7f41646e




IleﬂTeJILHOCTL yuurtejasd ¢

Ne Pa3zngen u Tema KoanuecTBo e . DJleKTpoHHbIE (LM(POBbIE)
n/n NPOrpaMMbI 4acoB yu€rom padoueii nporpammst o0pa3oBaTre/ibHbIE pecypChl
BOCIIMTAaHUA
JIeTei, TOJIOBO3PACTHBIX U
WHIUBUAYATbHBIX
ocoOeHHOCTEH
5 Anrebpandecku 12 [IpuBnekatsb BHUMaHue | bubnunoreka [JOK
BoipaxkeHust. CTerneHp ¢ YYEHHUKOB K oOcyxxmaemoii | https://m.edsoo.ru/7f41646e
panroHaTbHBIM HA ypoke uH(popMaIH,
MoKa3aTeJieM AKTUBU3UPOBATh
MO3HABATEILHYIO
JEeSITEBHOCTD IMKOJILHUKOB
3amumare JOCTOMHCTBO U
HWHTEPECHI YYCHUKOB,
MOMOTaTh JIETSIM,
OKa3aBIITUMCSI B
KOH(JIUKTHO# CUTYyaIuu
u/mn  HeOIarompusTHBIX
YCIIOBHSX
6 IloBTOpeHue, 34 OpranuzoBbiBaTh  paboty | bubnmoreka [IOK
06061eHwe, YUYEHHKOB ¢  commanbHo | https://m.edsoo.ru/7f41646e
CUCTEMaTH3aIUs 3HAYMMOW  WH(OPMAITUCH,
3HAHUU MOJIy4aeMoil Ha YpOKe

NHnnmupoBaTh y4EHUKOB K

00CYKICHHIO,
BBICKAa3bIBaHUIO CBOETO
MHEHHs, BBIPaOOTKE CBOETO
OTHOLICHUS 1O  IOBOXY
oly4yaeMol  Ha  YpOKe
COLIMAJIIBHO 3HAYUMON
nHpOpPMALTUH

Ctpouth BOCHUTATEIbHYIO
JEATEIbHOCT € Y4ETOM
KYJIBTYPHBIX paznuuuii
JeTed, MOJIOBO3PACTHBIX U
WHJUBUTYaJbHBIX
0CcOOEHHOCTEN

O011ee KOJINYECTBO YacOB M0 nporpamme — 136
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