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1.Ilnanupyembie pe3yibTaThbl 0CBOCHUS (PAKYJIbTATHBHOIO Kypca

JUYHOCTHBIE PE3YJIbTATBI

JIM9HOCTHBIE pe3yabTaThl OCBOCHHUS TpOTpamMMbl ydeOHOTO Tmpeamera «Maremarukay
XapaKTepU3YIOTCS:

I'paxkgaHCKOE BOCIIMTAHUE:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKOW TTO3UIIMN O0YJAIOIIErOCs KaK aKTHBHOTO M OTBETCTBEHHOTO
qJIeHA POCCHIMCKOrO OOIIEeCTBa, MPEACTABICHUEM O MAaTeMaTHYEeCKHX OCHOBaX (PYHKIIMOHWUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBICHHH, MPOLEAYp T'paXIaHCKOro oOmiecTtBa (BBIOOPHI, OMPOCHI W TIp.),
YMEHHEM B3aUMOJICMCTBOBATh C COIMAIILHBIMA MHCTUTYTaMU B COOTBETCTBUM C UX (DYHKIHUSIMHU H
Ha3HAYCHHUECM.

IlaTproTHYECKOE BOCIUTAHNUE:

c(OPMUPOBAHHOCTBIO POCCUMCKON TI'pa’KJAHCKOW HJIEHTUYHOCTH, YBaKEHHS K IMPOLUIOMY M
HACTOSIIIEMY POCCHICKOM MaTE€MAaTHKH, IEHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHHUSIM POCCHUMCKUX
MAaTEMAaTUKOB U POCCUICKOM MAaTeMaTHYECKOW IIKOJbI, K HCIOJb30BAHUIO 3THX IOCTHKEHUN B APYTUX
HayKax, TEXHOJIOTHUAX, Chepax IKOHOMHUKH.

JyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

OCO3HAaHUWEM  JyXOBHBIX  IIEHHOCTEM  POCCHMCKOTO  Hapona;  CcHOpPMHUPOBAHHOCTHIO
HPABCTBEHHOI0 CO3HAHUA, ATUYECKOTO TMOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTMKEHU HAyKH W JIEATEIIbHOCTHIO YYEHOTO;, OCO3HAHMEM JIMYHOTO BKJAJa B TOCTPOCHHUE
YCTOMYHMBOTO OYIYIIIETO.

OCTETUYECKOC BOCIIUTAHHE:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKIIOYAsl 3CTETHKY MAaTEeMaTUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/lad, PEIICHHH, pPACCYKJACHHH; BOCIPUUMYUBOCTHIO K MaTEMaTHYECKUM acleKTaM
Pa3IMYHBIX BUIOB UCKYCCTBA.

DOu3nveCcKOe BOCIMTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUS MPUMEHSATh MaTEeMaTHUYECKHUE 3HAHMUsI B MHTEpEcax 3J0POBOTO U
Oe3omacHOTO 00pa3a XKU3HHU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE,
cOalaHCUPOBAHHBIA PEXXUM 3aHITHH W OTHbIXa, perysipHas (pu3nyeckas aKkTUBHOCTB); (PU3UUECKOTO
COBEPIICHCTBOBAHMS TIPH 3aHATUAX CIIOPTUBHO-030POBUTEILHOMN JEATEIBHOCTHIO.

TpymoBoe BOCIUTAHHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYIOJIIOOUS; HHTEPECOM K Pa3IMUHBIM cepam
poheCCHOHANBHOM NIEATEIbHOCTH, CBS3aHHBIM C MAaTEMaTUKOM M €€ NPUIIOKCHHUSAMH, YMEHHEM
COBEpIIIaTh OCO3HAHHBIA BHIOOP Oyaymield mpodeccru W peaqn30BBIBATh COOCTBEHHBIC >KM3HCHHBIC
IJIaHBI; TOTOBHOCTBHIO M CIMOCOOHOCTHIO K MaTeMaTHYEeCKOMY OOpa30BaHUIO M caMOOOPa30BaHHUIO Ha
MPOTSHKEHUU BCEM KU3HHM; FOTOBHOCTHIO K AKTMBHOMY YYacTHIO B PEIICHMM MPAKTUYECKHX 3ajad
MaTeMaTUYeCKON HaNpaBICHHOCTH.

OKOJIOTUYECKOE BOCIIMTAHUE:

cOpPMUPOBAHHOCTHIO ~ SKOJOTMYECKOW  KYNbTYpbl, TOHMMAaHUEM BIUSHUS  COIMAIBHO-
SKOHOMHUYECKMX IIPOIIECCOB HA COCTOSHUE TMPUPOJHOM M COIHUAIBHOM Cpeibl, OCO3HAHHEM
rII00aTBPHOTO XapakTepa SKOJOTHYECKHX IMPOOJIeM; OpHUEHTAlMeld Ha MPUMEHEHHE MaTeMaTHYeCKUX
3HAHW 7S pelieHus 3a7a4d B 00JacTu OKpyKarolel cpepbl, IITAaHUPOBAHUSI TIOCTYIKOB U OIEHKU MX
BO3MOYKHBIX IOCJIEICTBUI JIJI1 OKPYKAIOLLEH CPEJIbI.

LleHHOCTH HAYYHOTO MMO3HAHUS:

c(hOpPMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BHUTHS
HayKH ¥ OOIIECTBEHHON MPaKTUKW, MTOHUMAaHUEM MaTeMaTH4YeCKOW HayKH Kak c(epbl 4eI0BeUeCKOn
NEeSATENbHOCTH, 3TANOB €€ Pa3BUTHUS M 3HAUMMOCTHU JJI Pa3BUTHS LIMBUIIM3ALUN; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKd U MaTEeMaTUYEeCKOM KyJbTypOd KaK CpEJICTBOM I[IO3HAHHUS MHpPA; TOTOBHOCTBIO
OCYIIECTBJISITh MPOEKTHYIO U UCCIIEI0BATENbCKYIO IEATEbHOCTh MHIUBU/IYAIbHO U B TPYIIIE.




METAINIPEAMETHBIE PE3YJIbTATDI

MertanpeaMeTHbIE pe3yNbTaThl OCBOCHHS MPOrpaMMbI yueOHOro mnpeaMera «Maremarukay
XapaKTEPU3YIOTCS OBJIAJAECHUEM VHUBEPCAbHLIMU HO3ZHAGAMETbHBIMU OCICBUAMU, YHUBEPCATbHbIMU
KOMMYHUKAMUGHBIMU OCliCMBUAMU, YHUBEPCAIbHLIMU PEZYIAMUBHBIMU OCUCBUAMU.

1) Vuusepcanvhvle nosnasamenvhvle Oeiicmeusi, obecneuusarom Gopmuposanue OA306bix
KOZHUMUBHLIX npoyeccog obyuarowuxci (0ceoenue Memoooe NO3HAHUS OKPYJHCaAwe2o0 Mupd,
nPpUMEHeHUe 0UYECKUX, UCCIe008AMENbCKUX ONepayull, yMeHull pabomams ¢ ungopmayuei).

ba3oBbi€ JIOTHYECKHE ACUCTBHUS:

® BEISBIISTH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEMATHICCKHX OOBEKTOB, MIOHSITHH,
OTHONIICHWA MEXKIY TMOHATUSMHU; (OPMYIUPOBATH OMPEICICHUS TIOHATHUH; yCTaHABIUBATH
CYIIECTBCHHBI MPHU3HAK KJIACCU(PUKAIIMN, OCHOBAaHUS JUIsi OOOOIICHHS W CpPaBHEHUS, KPUTCPUU
MIPOBOIIMOTO aHAJIH3a,;

® BOCIPHHUMATh, (OpPMYIMpPOBaTh W MPEOOPA3OBBIBATH CYKJICHUS: YTBEPAUTEIbHBIC W
OTpHUIATEIIbHBIC, SMHIUYHBIC, YaCTHBIC U OOIIHE; YCIIOBHBIC,

® BBHISBJIATH MATEMAaTHYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U W TPOTHBOpEYHsi B (akKrTax,
JAHHBIX, HAOTIOJCHUSIX ¥ YTBEPIKICHUAX; MPEJIaraTh KPUTEPHUHU JIJIS BBISBIICHHUS 3aKOHOMEPHOCTEH 1
MIPOTUBOPEUNI;

e JleNaTh BBIBOJBI C WCIOJH30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H WHIYKTHBHBIX
YMO3aKITIOYCHHH, YMO3AKITFOUSHUH 110 aHAJIOTHH;

® [IPOBOJIUTH CAMOCTOSITEIIBHO J0KA3aTeIbCTBA MaTEMATHYCCKUX YTBEPXKIACHUU (IIPSAMBIC H OT
MIPOTUBHOTO), BBICTPAMBATh APTyMEHTAIUIO, MPUBOJANTH MPUMEPHI B KOHTPIPHUMEPHI; 000CHOBHIBATH
COOCTBEHHBIC CYXXICHHS M BBIBOJIBI;

e BBIOMpATH CIIOCOO pelieHus y4eOHOW 3a1auu (CpaBHMBATh HECKOJBKO BAPHUAHTOB PEIICHUS,
BBIOMpaTh HanboJIee MOAXOASAIMINN ¢ YIETOM CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble HCcClIeI0BATENbCKHE ICHCTBHUSL:

® CIIOJIb30BaTh BOIPOCHI KAaK HCCIIENOBATENIbCKUIA MHCTPYMEHT IMO3HaHUS;, (OPMYyIUpOBATh
BONPOCHL, (UKCHUPYIOLIME NPOTUBOpEUHE, NpodieMy, yCTaHaBIMBaTh MCKOMOE U JaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APTYMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

® IPOBOJUTH  CAMOCTOATEIBHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT,  HCCIEIOBAaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTU4YecKOoro OObEeKTa, SBJICHUSA, MPOLIECCa, BbISIBICHUIO
3aBUCHUMOCTEH MEXy 00bEeKTaMu, SBJICHUSIMH, ITPOLIECCaMU;

® CaMOCTOSITENIbHO (popMynupoBaTh 000OIIEHHS M BBIBOJBI IO pe3yjbTaTaM IPOBEIECHHOIO
HaOJIOJICHUS, UCCIIEOBAHUS, OLICHUBATh JIOCTOBEPHOCTh IIOJYUYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHMI;

® [IPOTHO3MPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCA, a TAKXKE BBIIBUTATh MPEAINOJIOKEHUS O €r0
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

PaboTa ¢ nndbopmanmei:

e BBIABJIATH AeDUUIUTH MH(POpPMALMK, JAaHHBIX, HEOOXOIUMBIX Ui OTBETa Ha BOIMPOC U IS
pelIeHus 3a/1a4H;

e BEIOMpaTh  MHGOPMALMIO U3  HCTOYHMKOB  DPA3JIMYHBIX  THUIIOB,  aHaJIU3UPOBATH,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TMUHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,

® CTPYKTYypUpPOBaTh MH(OPMAIINIO, MPEACTABIATh €€ B pa3iMYHbIX (HOpMax, HILTFOCTPUPOBATH
rpaduyuecKy;

® OIICHMBATh HAJEKHOCTH HHPOPMAIIMH TIO CAMOCTOSATENHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanbHbie KOMMYHUKAMUGHBLE OClicmBUs, 06eCneyusarom cqhropmMuposaHHoCmy
COYUANLHBIX HABLIKOG 00YUAIOUUXCAL.

OO1eHue:

® BOCIIPHHUMATh U (OPMYIHPOBATh CYKIECHHS B COOTBETCTBUU C YCIOBUAMU U IETSMH
oOI1eHus; SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3pEHHS B YCTHBIX U MHCbMEHHBIX TEKCTaXx,
J1aBaTh MOSCHEHUS [0 X0y pEIIeHUs 3a1a4, KOMMEHTUPOBATH MOJyYCHHBIH Pe3y/IbTaT;



® B X0/1¢ OOCYXJEHHs 3a/JaBaTh BOIPOCHl MO CYIIECTBY OOCYKIaeMOW TEMbI, MpPOOIEMBI,
pelaeMoil 3a7auyu, BBICKA3bIBATH WJEH, HAILIEJICHHbIE HA IIOMCK PEIICHUS; COIMNOCTAaBJIATH CBOU
CYKJIEHHsSI C CYXKICHHSIMH JPYTMX YYaCTHUKOB JAMANOra, OOHApyXUBaThb pazIUuue U CXOJCTBO
MO3UIIMIA; B KOPPEKTHOU popMe popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

® [IPEJCTaBIATh pPE3yIAbTaTbl PELIEHUs] 3aJaud, OSKCIEPUMEHTa, WCCIEI0BaHUs, IIPOEKTa;
CaMOCTOSITEJIBHO BbIOMpATh (OpMAaT BBICTYIUIEHUS C YY4ETOM 3a/ad Ipe3eHTallMd U OCOOEHHOCTEH
ayJIUTOpUHU.

CoTpyIHHYECTBO:

® [IOHUMATh M WCIOJB30BATh IMPEUMYIIECTBA KOMAHIHOW M WHIUBUAYAJIbHOW pabOTHl TpHU
pelIeHny y4eOHbIX 3ajay; NPUHUMATh Lelb COBMECTHOM NEATENbHOCTH, IJIAHUPOBATh OPraHU3ALIMIO
COBMECTHOM palOThI, pacipeesaTh BUAbI paboT, JOroBapuBaThes, OOCYXKAAaTh MPOIECC U Pe3yabTaT
paboThl; 00001IaTh MHEHUST HECKOJIBKHX JTFOJICH;

® yyacTBOBAaTh B TPYIIOBBIX (opMax paboThl (0OCYXJeHUs, OOMEH MHEHHUSIMH, «MO3TOBBIE
LIITYPMbD» U T.II.); BBIIOJIHATH CBOIO 4YacThb padOThl U KOOPAMHUPOBATH CBOM JEHUCTBUS C APYTUMU
YJIeHaMU KOMaH/bl; OLIEHMBATh KAayeCTBO CBOEro BKJaJa B OOMMH NPOAYKT IO KPHUTEPUsM,
c(OpMYyIUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pezynamusnsie Oeiicmeus, obecnedugaiom @GopMuposaHue CMbiCI08bIX

YCMAHOB0K U HCUSHEHHBIX HABLIKOE TUYHOCTIU.

Camoopranuszanus:

® COCTaBIISITh IUIAH, AITOPUTM pELIEHUs 3aJadd, BbIOMpaATh CIOCOO peleHuss ¢ y4éToM
UMEIOLIUXCA PECYpcOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTh M KOPPEKTHUPOBATh
BAapUAHTHI pelIeHUH ¢ yu€TOM HOBOM HHpOpMAIIH.

CaMOKOHTpOJIb:

® BJIAJCTh HaBBIKAMHU [IO3HABATEIbHOM peQUIEKCMU KaK OCO3HAHUS COBEpLIAEMBIX NEHCTBUN U
MBICIIMTEIBHBIX IPOLECCOB, UX PE3yJAbTATOB; BIAJETh CIOCOOAMHM CAMOIPOBEPKH, CaAaMOKOHTPOJIS
IpoLecca 1 pe3yJibTaTa pelIeHUs] MaTeMAaTUIECKON 3a/1a4H;

® IIPCIBHUJETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTH IIPH PpEIICHHHM 337a4d, BHOCHUTH
KOPPEKTHBBl B JEATEJBHOCTh Ha OCHOBE HOBBIX OOCTOSATENIBCTB, JAHHBIX, HAWJCHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OLICHUBATh COOTBETCTBUE DPE3yJbTaTa LEJIU U YCIOBUSAM, OOBACHATH NMPUUUHBI JAOCTHKCHUS
WIA HEJOCTHXKEHUS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY
OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI

10 xaacc
Yuciaa v BLIYUCIECHUSA

e (CBo0oaHO omepupoBaTh MOHATUSAMH: PALMOHATIBHOE YHUCIO, OECKOHEYHas NEepUOoIUYecKas
IpoOb, MPOLEHTHI; UPPALMOHAIBHOE YHUCIIO; MHOKECTBA PALMOHAIBHBIX M JAEHCTBUTEIbHBIX
YHUCEN; MOIYJIb IEHCTBUTEIIBHOIO YUCIIA.

e [IpumeHsaTh IpoOM U MPOLEHTHI JJs pPEIIeHUs MPUKIAJAHBIX 3a/7a4 U3 pa3IMYHBIX OTpaciiei
3HAHUH U PEAILHOM JKU3HU.

o [lpumeHsaTh NpUOMMKEHHBIE BBIYMCICHUS, IpaBUJIa OKPYIJICHHs, MPHUKUIKY M OIEHKY
pe3ynbTaTa BBIYUCICHUN.

e C(CBoOogHO omepupoBaTh MOHATHEM: CTENEHb C LEJIbIM I[OKa3aTeJleM; HCIOIb30BaTh
MOAXOIAIIYI0 (POPMY 3alUCH JAECHCTBUTENBHBIX YHCEN Ul PELIeHUs MPAKTUYECKUX 3a/1ad U
MIPEACTABIICHUS JAHHBIX.

e (CB00OIHO ONEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATYpaJIbHOM CTEMEHHU.

e (CB00OAHO ONEPUPOBATH MOHATHEM: CTENICHb C PALIMOHAIBHBIM MOKa3aTeJIeM.



CB0OOHO OMEpUPOBATh TMOHATUAMHU: JiorapudM 4YHCIa; JECATUYHbIE W HaTypalbHbIC
J0rapupMmBbl.

CBOGO[[HO OonepupoBaTh MOHATHUAMHU: CHUHYC, KOCHHYC, TAaHI'CHC, KOTAHI'CHC 4YHCJIOBOI'O
apryMeHTa.

OmnepupoBaTh MOHATUSAMH: APKCUHYC, APKKOCHHYC U apKTAaHT€HC YMCIIOBOTO apryMEHTa.

YPaBHeHHH U HEPABCHCTBA

CB00OHO OTEpUPOBATH TOHATHSAMH: TOXIECTBO, YpaBHEHHE, HEPAaBEHCTBO, PABHOCHIIHHBIC
YPaBHEHUS U ypaBHEHUS-CIICACTBHS; pABHOCUIIbHBIE HEPABEHCTBA.

[IpumeHsTh pa3iIuyHblE METO/bl PELIEHHMS PpAalUOHAIBHBIX U JAPOOHO-PALMOHAIBHBIX
YpaBHEHU; IPUMEHSITh METO/I HHTEPBAJIOB JJISl PELICHHS] HEPABEHCTB.

CBOOOJTHO oOmMepupoBaTh MOHATHUAMU: MHOTOUWIEH OT OJIHOM MEpPeMEHHOMH; MHOTOWIEH C
HenbIMi KO3 (uIMeHTaMi, KOpHHM MHOTIOWIEHa; MPUMEHSTh JeJeHHE MHOTOuYJIeHa Ha
MHOTOYJIEH C OCTaTKoM, Teopemy be3y u Teopemy Buera nns pemienus 3aaay.

CB00OOIHO onepHpOBaTh MOHATUAMU: CUCTEMA JIMHENHBIX YpaBHEHUH, MaTpHULIa, OTIPEACTUTEIb
MaTPHUIBI 2 X 2 U €r0 TeOMETPUYECKUN CMBICT; UCIIOJIB30BaTh CBOMCTBA OMPENEIUTENS 2 X 2
JUIS BBIYUCIICHUS €T0 3HAYeHMsI, TPUMEHSATDH ONPENEIUTENH JUIsl PEIIeHUs CUCTEMbI JIMHEHHBIX
YpaBHEHUI; MOJIEIHPOBATh PeasIbHbIE CUTYAIMH C TIOMOILBIO CUCTEMBI JIMHEHHBIX YpaBHEHUH,
HCCIIEeIOBaTh  IMOCTPOCHHbIE  MOJENM C  TIOMOINBI0  MaTpUll UM ONpEeIeNuTeNeH,
MHTEPIPETUPOBATH MOJTYUECHHBIN pe3ysbTar.

Hcnonb3oBaTh cBOMCTBA IEHCTBUI C KOPHSAMU JAJIsl peoOpa30BaHUs BhIPAKEHUM.

BoinonHaATe npeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH, COAEPIKALINX CTETIEHU C PALIMOHAIBHBIM
MOKa3aTeseM.

Hcnonws3oBath cBOMCTBA JIoTapuMOB JJIst TpeoOpa30BaHusl JIOTApU(PMUIECKUX BBIPAKEHUH.
CB0OOIHO omepupoBaTh MOHATUAMU: UPPALUOHATIbHBIE, TOKA3aTEIbHBIE U JIOTapu(pMUUYECKIe
yYpaBHEHUS; HAXOJAUTh WX PEIICHUs C MOMOLIBI0 PABHOCHIBHBIX MEPEX0JI0B UM OCYIIECTBIISAS
MPOBEPKY KOPHEH.

[IpuMeHsTH ~ OCHOBHBIE  TpPUTOHOMETpUYeckHe  (GopMyabl  uid  [peoOpa3oBaHUS
TPUTOHOMETPUUECKUX BHIPAKEHHI.

CBoOOIHO  omepupoBaTh  MOHATHEM: TPUTOHOMETPUYECKOE  ypaBHEHHE, NPHUMEHSTbH
Heo0xotuMble (HOPMYIIBI IJ1s1 PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUH.
MonenupoBaTh peaibHble CUTYallMH Ha SI3bIKE alreOpbl, COCTaBIATh BHIPAKEHUS, YPAaBHEHUS,
HEpaBEHCTBA M0 YCIOBMIO 3a/1ayM, HUCCJIEI0BaTh MOCTPOCHHBIE MOJEIN C HUCIOJIb30BaHUEM
anmnapara ajireopsl.

DyHKUUM U TPaPUKHU

CBOOOJHO OMEpUpPOBATh NOHATHIMU: (YHKIHUS, CIOCOOBI 3amaHus (YHKIUH; B3aHMHO
oOpaTtHble (QYHKIMHU, KOMMO3ULKUA (GYHKUIMA; Tpaduk (YHKIUH; BBITIOJHATH JIEMEHTapHBIC
npeoOpazoBanusi rpa@ukoB GyHKIUH.

CB000IHO ONIEPUPOBATH MOHITUSMU: 00JIACTH OTIPE/ICIICHUSI 1 MHOXKECTBO 3HAYCHUHN (YHKIIUH,
HynU (QYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

CBOOOJTHO OMEepUpOBaTh MOHATHUSAMH: YETHBIE U HEUETHBIE (YHKIUHU, TEPUOIUYECKHE
(GYHKIMH, TPOMEXYTKM MOHOTOHHOCTH (YHKIMH, MAaKCUMYMbl U MHHHUMYMBI (YHKIIHH,
HauOoIbIlIee U HAaNMEHbIIIee 3HaUeHNe (DYHKIINN Ha TPOMEKYTKE.

CBOOOIHO oOmepHpoBaTh MOHATUSMHU: CTeNeHHass GYHKIHUS C HATypalbHBIM U €M
nokasaresneMm, TpaduK CTEeHHON (YHKIMU C HaTypalbHBIM M IENBIM IMOKazareneMm; rpadukx
KOpHS N-0if CTeNeHH KakK (PyHKIIMH OOpaTHOW CTENEHH ¢ HAaTypallbHBIM MOKa3aTelleM.
OnepupoBaTh TMOHATUSAMU: JIMHEWHAas, KBaJApaTuyHas W JApOOHO-NHMHEWHas (YHKIUY;
BBITIOJTHATH DJIEMEHTAPHOE UCCIIEI0OBAHUE U MIOCTPOCHHUE UX TPAPHUKOB.

CBOOOIHO oOmepupoBaTh MOHATUSAMU: TOKa3aTeNbHas H Jorapupmudeckas (QYHKIUH, HUX
CBOMCTBA ¥ IpapUKH; UCTIOIH30BATh UX TPAPHUKHU JJISl PEIICHUSI YPABHEHHIA.



e (CBoOomHO oOmEpUpOBaTH MOHATUSAMHU: TPUTOHOMETPHUECKAs OKPY)KHOCTb, OTpE/ICICHUE
TPUTOHOMETPUYECKHUX (PYHKIIUI YUCIOBOTO apryMeHTa.

e Ucnonb3oBarh rpaduku (QYHKIUNA [JIE HCCICIOBAaHUS MPOIECCOB W 3aBUCUMOCTEH MPH
pelIeHNH 33/1a4 U3 JPYruX Y4eOHBIX NMPEIMETOB U PealIbHOW KU3HH; BBIpAKATh (HOpMYyIIaMu
3aBUCHUMOCTHU MEX]ly BETUYUHAMHU.

Hayana MmaTteMaTH4eCKoOro aHaJIu3a

e CBoOomgHO omepupoBaTh MNOHATHAMH: apudMeTHyecKass W TEeOMETpHYecKas MpPOTpPEecCHs,
0ecKOHEUHO YyOBIBafOIIasi TEOMETpUYECKas IPOTPECCUs; JIMHEHHBIH M OSKCIOHEHIHMATbHBIN
poct, popMysa CIOKHBIX MPOLEHTOB; HIMETh MPECTABJICHUE O KOHCTAHTE e.

e lcnonb3oBaTh Nporpeccuu AJisl pelieHus peajlbHbIX 3314 IPUKIAJHOTO XapaKTepa.

e (CBo0OAHO  omepupoBaTh  MOHATUSIMHU:  IOCIEAOBATENBHOCTb,  CIOCOOBI  3aJaHUA
MIOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE U OrpaHUYEHHBIE IOCJIEI0BATEIbHOCTH; MOHUMATh
OCHOBBI 3apO>K/ICHUSI MaTEMaTUYECKOT0 aHalIn3a Kak aHain3a OECKOHEYHO MaJIbIX.

e (CB00OAHO oOmepUpoBaTh MOHATHSIMM: HENpEephIBHbIE (QYHKLUMH; TOYKU paspbiBa rpadukxa
(yHKIMH; aCUMIITOTHI Tpaduka QyHKIUY.

e (CB000JHO ONEPUPOBATH MOHATHEM: (YHKIIMSI, HETIPEPbIBHAS HA OTPE3Ke; MPUMEHATh CBOMCTBA
HEeNpepbIBHBIX (PYHKIUHN AJIs peleHus 3aaau.

e (CB000AHO OMEPUPOBATH MOHATUSAMMU: II€pBasi U BTOpas MPOU3BOIHbIE PYHKIMH, KacaTeabHas K
rpaduky GyHKIUH.

e Brluncnare npou3BOJHbBIE CYMMBI, IPOU3BEIECHUSI, YACTHOIO M KOMIIO3UIUMHU JIBYX (QYHKIIHI;
3HATh MMPOU3BOJIHBIE AIEMEHTAPHBIX (PYHKIUH.

e Hcnonb3oBaTh reOMETPUYECKUN U (PU3UYECKUI CMBICI POU3BOIHOM JUIsl pEIIeHUs 3a/1a4.

MHo:xecTBa M JIOTHKA
e (CB00OJHO OTIEPHPOBATH MOHATUAMU: MHOXKECTBO, OTIEPAIIMU HAJl MHOYKECTBAMH.
e licnonp30BaTh TEOPETHUKO-MHOKECTBEHHBIM ammapar JJis ONMHMCAHHS PEATbHBIX IMPOIIECCOB U
SIBJICHHH, TIPU PEIICHUH 33/1a4 U3 IPYrUX YICOHBIX TIPEIMETOB.
e (CB00OOJHO OMIEPUPOBATH MOHATUSIMU: OTIPENICTICHUE, TEOPEMa, YPaBHEHHE-CIICICTBHUE, CBOMCTBO
MaTeMaTHYeCKOT0 00BEKTA, JOKA3aTeIbCTBO, PABHOCHIIBHBIC YPABHCHHS M HEPABCHCTBA.

2.Conep:xanue (paKkyJIbTaTUBHOTO Kypca
Tema 1. [IpeoOpa3oBanue anredOpanyecKkux BbIpaxeHui (24)

Anrebpandeckoe BoipakeHue. ToxaecTBo. ToxaecTBeHHbIE MPeoOpazoBaHus alreOpanuecKux
BbIpakeHul. Pa3nuunbie criocoObl TOXKIECTBEHHBIX TPE0OPa30BaAHUIA.

Tema 2. Pemienue npukJIagHbIX 321a4 mo Tekcram EI'I (24)
3agaun B KMMax EI'D.
Tema 3. TexkcroBble 3a1a4un. OCHOBHbIE THIIBI TEKCTOBBIX 3a7a4. MeToabl pemenus (84)

[Tpuemsl penieHns TEKCTOBBIX 3a/1a4 Ha «paldoTy», «IBHKEHUE», IIPOLIEHTBI», «CMECH,
«KOHLIEHTPALMIO», «ITPOTOPLMOHAIBHOE JAETICHUE». 3aaul B KOHTPOJIbHO -U3MEPUTEIBHBIX
Matepuanax EI'D.

Tema 4. MeToas! perieHnst aJire0pan4ecKuX ypaBHeHH 1 HepaBeHCTB (34)

VYpaBuenue. PaBHocuibHbIe ypaBHEeHUs. CBOMCTBA paBHOCUIIBHBIX ypaBHEeHUH. [Ipuemsl pernenus
ypaBHEHUN. YpaBHEHUS, COJEpKaMe Moay b, [TpueMbl 1 MeTOABI pelieHNs] ypaBHEHUH U
HEPABEHCTB, COJIEPKALUX MOAYJIb.

Pemenne ypaBHeHI/Iﬁ " HCPABCHCTB, COACPIKAIIUX MOAYJIb U UPPATUOHAIIBHOCTD.

Tema S. Tpuronomerpus (74)



®opmynsl Tpuronomerpuu. IlpeoOpasoBaHre TPUTOHOMETPUUYECKIX BBIPAYKEHHIH.
Tpuronomerpruueckue ypaBHEHHs U HEpaBeHCTBA. TpuroHoMeTpus B 3anadax EI'D.

Tema 6. KBaapaTHblii TpexuJ/ieH ¢ mapaMmeTpom (2 1)

Pemenune maremaTuueckux 3ajad Ha KBaJIpaTHbBIN TPEXWIEH C apaMeTPOM.
Tema 7. ®ynkuuu u rpaduku (109)

Oynknuu. CriocoOwl 3ananus Gyakuu. CroiictBa GyHKIUU. ['paduk GyHKIHH.
Jluneitaas GyHkus, e€ cBolicTBa, rpaduk (0000mCHME).
Jpo6HO-panroHanbHble PYHKIUU, UX CBOMCTBA U TpadUKH.

Pemrenue 3amau mo rexcram EID.



Ka.]]eHIlapHO-TeMaTI/I‘leCKOC IJIAHUPOBAHUE (l)aKy.]'lI)TaTI/IBa ((I/I36paHHI)Ie BOIIPOCHI MATEMATUKHN> JJISL 10a xaacca

Koun [ara npoBeaeHust ypoka
Nen/ p OcHoOBHbIE TPeOOBAHUS K YPOBHIO MOATOTOBKHU
on/m| azjes, Tema
4eCTBO yaammxes IInanupyemas DaKkTHYECKH
4acoB
1. IlpeoOpazoBanue ajnredpanyeckux BbIpazkeHui (2 1)
1 AnreOpandeckoe BhIpaKeHHE. 1 | Jloka3biBaTh TOXKIECTBA 7.09
ToxzaecTBo
2 ToxnecTBenHble mpeoOpa3zoBaHUs 1 BBINOTHATE TOXK/1€CTBEHHBIE PABHOCUJIBHBIE 14.09
anredpanvyecKux BhIPAKEHUH. npeoOpa3oBaHMs BEIPAXKEHUN
Paznuynbie criocoObl TOXKAECTBEHHBIX
npeoOpazoBaHMA
2. PemieHue NpUKJIAIHBIX 32124 110 TekcTam EI'D (2 4)
3 Pemienue npukiaaHbIX TEKCTOBBIX 2 Pemars 3amaun tuma 1 21.09
3a/a4
28.09
4 Pemars 3amaun 1 uz EI'D
5 Pemenue rpaduueckux 3amay 1 | Pemats 3agauun Tima 2 510

3. TekcroBble 3agaun. OCHOBHBbIE THIIBI TEKCTOBBIX 3a/1a4. (84)




12.10

6-8 | Ilpuemsl pelieHus! TEKCTOBBIX 3a/au. 3 | Pemarp TekcToBBIC 33024 APHPMETHIECKUM H
19.10
3anaun Ha «paboTy», «IBUKECHUEH. anredpanveckumM crocodamu 26.10
9-10| IIpoueHThI B TEKCTOBBIX 3a7auax 2 9.11
16.11
11-13 Pemenne TekcTOBBIX 3a1au HA «CMECH» 3 23.11
30.11
U «KOHIIEHTPALHIO. 712
4. MeToab! pelieHnsl aJre0panvecKux ypapHeHHuii 1 HepaBeHCTB (3 )
14 | YpaBHeHue. PaBHOCUIIbHBIE YpaBHEHUS. 1 | Pemats ypaBHEHHS 14.12
CpoiicTBa paBHOCHWJIBHOCTH YPaBHEHUH. WCIOJIb3YS] OCHOBHBIE PUEMBI
[Ipuems! pemieHnst ypaBHEHUN

15 VYpaBHeHUs, coepxKalme MOIyb. 1 PemaTe ypaBHEHHS M HEPABEHCTBA, COJEPKAIIUE 21.12
[Ipuemsl 1 METOBI peLICHUS MOJYJb, Pa3HBIMU MTPUEMaMU
YpaBHEHU U HEPABEHCTB, COJEPIKAIINX
MOYJIb

16 Pewrenne ypaBHeHUI U HEPABEHCTB, 1 | PemaTh ypaBHEHHS U HEPABEHCTBA 28.12
coJiepKaliux MOAYIb U HECTaH/IaPTHBIMU IPUEMaMU
UPPalMOHAIBHOCTbD.

5. Tpuronomerpus. (74)

17-18 IlpuMeHeHHE TPUTOHOMETPUUECKUX 2 BoinmonnsaTe npeobpazoBanus 11.01
dbopmyn A mpeoOpa3oBaHUs TPUTOHOMETPHUUECKUX BBIPAKECHUN 18.01
BBIPaXKECHUM. '

19-20 IlpeoOpa3oBaHuE TPUTOHOMETPUUECKHX 2 | Pemars ypaBHEHHS Pa3HOTO 25 01
BBIpaKECHUN '

ypoBHs cioxnoctn KMUMos EI'D 1.02




21-22| TpuroHoMeTpu4eCcKIe ypaBHEHUS U 2 | Pemars YPABHEHHUS PAa3HOTO 8.02
HEPaBCHCTBA. ypoBHs cnoxHoctyu KMMos EI'D 15.02
23 | Tpuronomerpus B 3amavax EI'D 1 22.02
6 . KBagpaTHblii Tpex4iieH ¢ napaMmeTpom (2 4)
24-25 Pemienne MaTeMaTHYECKUX 3a/1a4 Ha 2 | meThb npeacTaBieHUe O PEIICHHN 29.02
KBaJ[PaTHBINA TPEXUIEH C MapaMeTPOM. MaTeMaTHYeCKUX 3aj[ad Ha KBaJIPATHBINA TPEeXUJIeH 703
C TTapaMeTpoM. '
7. ®ynkuuu u rpapuxu (10 4)
26 Oynkuus. CnocoObl 3aaaHus QyHKIUH. 1 | [HoBTOpUTE ciOCOOBI 3a1aHUs (PYHKIMH, CBOWCTBA 14.03
CpoiicTBa (hyHKIIMH pa3HbIX QYHKIMI
27 I'padux byaxIM 1 | Crpouts rpaduku 3J1eMEHTApHBIX (HYHKIIHIMA 21.03
Jluneiinas GyHkums, e€ CBOMCTBA U
rpadguk
1 | Ha3biBath cBoiicTBa TUHEITHON (DYHKIINH B 4.04
3aBUCHUMOCTH OT TapaMeTPOB
28 JpoOHO-panroHaabHbIe GYHKITUU, UX 1 | Crpouts rpaduku 1poOHO-pAITMOHATIBHBIX 11.04
CBOMCTBA, Tpaduk (GYHKIIUN, BBIJIEIATH UX CBOMCTBA
29 Apo6HO-palHOHaIbHbIE (HYHKIIMH, HX 1 CrpouTth rpaduku ApoOHO-PAUOHATBHBIX 18.04
CBOICTBa, rpadux . .
(G yHKIMIA, BBIIETATH UX CBOIMCTBA
30-33 Pemenue 3a7a4 Ha IPUMEHEHUE 4 Pemartes TunoBrsle 3amaun EI'D 25.04
MIPOU3BOTHOM 2.05
16.05
23.05
34 O6006mmenue maTepuana 1 30.05




Y4eGHO — MeTOANYECKOE H MATEPUAIHLHO-TEXHMYECKOe 00ecrevyeHue

1.A.T". MopukoBud u np.. AnreOpa u Havasia MmateMarudeckoro aHanmmsa.10-11 kmacc. 3amauHuk Ui yqamuxcsi 00meo0pa3oBaTeIbHBIX YIPEKICHUN
(6a30BbIH ypoBeHB) . — M.: Muemo3una, 2010;

2. JI.C. Aranacsia u ap. ['eomerpus, 10-11: YaeOuuk my1st 001eo0pa3oBaTelibHBIX YIpeKIeHUH (0a30BbIi 1 TPOoQHIbHBINA ypoBeHs). — M: [IpocBernicHue,
2012

3. JIeicenko, ®@. @. Matemaruka EI'D -2014. Yuebno-tpenupoBounsie Tectsl / O. . JIpicenko, PoctoB- Ha -J{ony.: Jlernon.
4. JIsicenko, @. @. TemaTuueckue tectel. Maremaruka EI'D -2015. @. ®. JIsicenko. PoctoB —Ha-/lony, Jleruos.
5. 3amauu o anredpe u Havanam aHanu3a: [locodue mist yaammxcs 10-11 ki /C.M. Caaksan, A.M. l'onsaman, J1.B./lenucos, M., IIpocsemenue, 2001t
6. TunoBbIie PK3aMeHAIMOHHBIE BapuaHThI i moarotoBku Kk EI'D mox pen. A.JI. Cemenona, 1.B. Smenko. U3a. «HamumonansHoe
obpazoBanue»,2020r.

HNHuTepHer pecypcesbl

Caitr ®UIIN http://www fipi.ru,

Caiit A. Jlapuna http://www alexlarin.net,

OTkpbITHIH OaHK 3a1anuit http://www mathege.ru u op.

Caiit snemenTapHoit Matematuku Jmutpus ['ymuna http://www.mathnet.spb.ru

e Marepwuaisl o MaTeMatuke B Equnoit kosutekinu nudpoBhix 0OpazoBaTeabHbIX pecypcoBhttp://school-
collection.edu.ru/collection/matematika

e T'azera «Marematuka» M3narenbckoro goma «IlepBoe ceHtssOps» http://mat.1september.ru
e Uurepuer-npoext «3amaun» http://www.problems.ru

e Maremaruka. IlIkoma. Byaymiee. Caiit yuutens marematuku A.B. [lleskuna http://www.shevkin.ru
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