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I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUS VYUYEBHOI'O KVYPCA «AJIT'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (QYHKIUSIMU U Ha3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTE€MaTUKOB M POCCUHCKOW MAaTeMaTUYECKOW IIKOJIbI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAaHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IMPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIMTAHUA:

ACTETUYECKOE  OTHOUIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MAaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peHIeHUH, pacCcyXJeHUW, BOCIPUUMYHBOCTH K
MaTEeMaTUYECKUM acTieKTaM Pa3InYHbIX BUJIOB UCKYCCTBA,

5) pu3nveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS PUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasza *HU3HH, OTBETCTBEHHOE OTHOIIEHHME K CBOEMY 3JI0POBBIO (310pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTB),
(bu3nYeCcKOe COBEPILICHCTBOBAHUE ITPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIBHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYNly, OCO3HAHUE IIEHHOCTH TPYA0Jt00Us, HHTEpEC K pa3NuyHbIM chepam
MpoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMECHUE
COBEpINaTh OCO3HAHHBIA BBIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh DKOJIOTUYECKOW KYJIbTYphl, TMOHUMAHUE BIHUSHUS COLMATIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLHMAIbHOW Cpelbl, OCO3HAHUE
100aTbHOTO  XapakTepa  JSKOJOTMYECKHX  MpoOjeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN ISl pelieHus 3ajjad B 00JacTU OKpY’Kalolled cpelibl, MIIaHuPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYXKaIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:
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C(OPMHUPOBAHHOCTE  MHUPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAYKH U OOIIECTBEHHOW MPAKTHKH, TOHUMAHUE MAaTEMAaTUYECKOH HAyKH Kak CQepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEJOBATEIbCKYIO IEATEIbHOCT MHIUBUAYAIBHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBIIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE NMPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MEXAYy MOHATUAMH, (OpMyIupoBaTh ONpeNeeHUs IOHATH,
yYCTAaHABJIMBATh CYHICCTBEHHBIH NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUS Ui O00OUICHHS W
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U MpPeoOpa3oBbIBATh CYXKJEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHbIE, YACTHBIE U 00IKE, YCIOBHBIE,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEUYUsS B (akTax,
JaHHBIX, HaAOMIOAEHUSIX U  YTBEPXKICHMUSX, Mpeajararb KpPUTEPUU IS  BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JIeNIaTh BBIBOJBI C HMCIOJB30BAHHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMblEe U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUIO, NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YyueOHOM 3agaun (CpaBHMBAaThb HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMAIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUNM MHCTPYMEHT MO3HAaHUA, (POPMYIUPOBATH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO — CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEIAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOTo OOBEKTa, SBJIEHUS, IMPOILECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (hOPMYyITUpPOBaTH 000OIIEHNS U BBIBOJBI [0 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlEcca, a TAK)Ke BbIIBUTaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETAa Ha BOIPOC U AJIS
pelleHus 3aauu;

BBIOMpaTh MHPOPMALMIO W3 HMCTOYHUKOB PA3IUYHBIX THUIIOB, AaHAJIU3UPOBATh,
CHUCTEMaTH3UpOBaTb U HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPEJICTaBIICHHUS,
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CTPYKTypUpOBaThb  MH(QOpPMALMIO, MPEICTaBIATH €€ B  pa3IMuHbIX  (opMmax,
WILTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATEIBHO CPOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEISAMH
OO0IIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JaBaTb TIMOACHCHUA II0 XOAY pClICHUA 3aJadd, KOMMCHTUPOBATH HOJIy‘-ICHHbeI
pe3ysbTar;

B XO0JZle 00CYXIEHHS 3aJaBaTh BOIPOCH! IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, IPOOJIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYKACHUA C CYXIACHUAMH APYIrux YYaCTHHKOB Auajiora, O6Hapy7KI/IBaTI> pasiiniuc U CXoACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, WCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO ~BBIOMpaTh (opmar BBICTYIUICHHS C Yy4ETOM 33/7a4 NpPE3eHTAUH |
0COOEHHOCTEHN ayAUTOPHH.

PerynsiTuBHbIe yHUBepCAJIbHbIC y4eOHbIE 1eiiCTBUSA

Camoopranu3anus:

COCTaBJIATh IUIAH, AJITOPUTM pELICHUS 3a7aud, BbIOMpaTh CroOco0 peleHus ¢ y4€ToMm
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATH U KOPPEKTUPOBATH
BapUaHThI pelIeHul ¢ yu€TOM HOBOM MH(pOpMAaLIUH.

CaMOKOHTPOJIb, JMOIHOHAIbHBIH HHTEJVIEKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JEHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3YyIbTaTOB, BIAAETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHN MaTEMaTUUECKOH 3a7aun;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JAHHBIX, HAlIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBaTb COOTBETCTBME pe3yibTaTa MLEIM M YCIOBHSIM, OOBSICHATH MPUYUHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHHsI pe3yJbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEIbHOCTD:

NOHUMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYyaIbHOH paboTHI MpU
pelmieHMH y4eOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pPaOOTHI, paclpeaessiTh BHIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CyXaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
IpYTMMH YI€HaMHd KOMaHJbl, OLIEHMBAaTh KayeCTBO CBOETr0 BKJIaJa B OOIIMHA MPOIYKT IO
KpUTEpUSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBHUS.

IMPEJIMETHBIE PE3YJIBTATDBI
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K xonmy obOydenuss B 10 kJjacce oOydarOImMIACS TMOJYyYUT CICIYIONINE MPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa ¥ Haudana
MaTEMaTUYECKOI0 aHaJIu3a:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO OINEPUPOBATh MOHATUSIMU: PALMOHAIBHOE YHCIIO, OECKOHEUHAs! TepUoAnYEeCcKas
IpoOb, MPOIEHTHI, WPPAHMOHAIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX U JCHCTBUTEIHHBIX
qKCcesl, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

MPUMEHSTH IPOOH U MPOLEHTHI JJIs PEIICHUs MPUKIAIHBIX 33a/1a4 U3 PA3IMYHBIX OTpaciieit
3HAHUU U peaJbHOM JKU3HU;

OPUMEHATh TPUOIIKEHHBIE BBIYUCICHHS, MPaBHJIA OKPYIJICHUS, MPUKUIKY M OLEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOZHO OMNEpUPOBATH IOHSATHEM: CTENEeHb C IeJIbIM IOKa3aTelieM, HCIO0Jb30BaTh
NOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YHCEN ISl PEIIeHHs MPaKTHYEeCKUX 3a7ad U
IIPEJICTaBICHUS JaHHbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(YPMETHUECKUI KOPEHb HATYPAIBbHOM CTEIICHH;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBLHBIM ITOKA3aTelNeM;

CBOOOZHO ONEpUPOBATH IMOHATUSMU: JorapudmM 4Yucia, NECATHYHbIE M HATypajbHbIC
J0TapuQMBbI;

CBOOOZHO ONEpPUPOBATH MOHATUSIMH: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC YHCIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOTO apryMeHTa.

YpaBHeHus1 U HepaBEeHCTBA:

CBOOOZHO  OIEpPUpPOBaTh  IMOHATHSAMHU:  TOXKJIECTBO, ypaBHEHUE, HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U ypaBHEHUA-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHSTh pa3IUYHbIE METOAbl PEIICHUS PAIMOHAIBHBIX U JPOOHO-PAIMOHAIBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB ISl PEIICHUs] HEPABEHCTB;

CBOOOZHO ONEpUpPOBaTh MOHATHUSMU: MHOTOWIEH OT OAHOM IMEPEeMEHHOW, MHOTOYIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, MNPUMEHATh JeJeHHEe MHOrowjieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s pemienus 3anay;

CBOOOZHO ONEpUpOBaTh MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
OnpeAenuTeNb MaTpullbl 2 X 2 W ero reoMeTPUYECKUH CMBICI, HUCIOJIb30BaTh CBOWCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEIESIUTENN IS PELIECHUS
CUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C INOMOIIBI) CHUCTEMBI
JUHEHHBIX YpPaBHEHMH, WCCIENOBaThb IMOCTPOEHHBIE MOJEINW C MOMOUIbI0 MAaTpull U
oTpeeNnuTeNel, UHTePIPETUPOBATh MOIYYEHHBII pe3ylbTarT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30BaHusl BRIPAKEHUI;

BBIMOJIHATh ~ MPEOOpa30OBaHUSl  YHMCIOBBIX  BBIPDAKEHHMH, COAEp)KAIIUX CTENEHH C
palroHaIbHBIM TIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA  JIOTapu(pMOB i IpeoOpazoBaHusl  JIOTapU(PMUUIECKHX
BBIPAKECHMUI;

CBOOOJTHO ~ ONEpPUpPOBAaTH  MOHATUAMHU:  HppAalMOHANbHbIE,  IOKa3aTelbHbIE U
JorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpudeckue  (GopmMyasl aias  IpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUI;
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CBOOOZHO OMEpPUPOBATH TMOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE, TMPUMEHSTH
HE00XouMbIe (POPMYIIBI TSl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJICNIUPOBATh pEAIbHBIE CUTYallud Ha S3bIKE aireOpbl, COCTABJIATH BBIPAKCHUS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayM, HCCIIENOBaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHHsl (YHKLIUH, B3aUMHO
oOpaTHble (PYHKIIUH, KOMIO3UIMS (PYHKIUH, rpaduK (QYHKIUH, BBITOJHATH 3JIEMEHTapHbBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHUS M MHOXKECTBO 3HAYCHUI
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOZHO OINEpPUPOBATH MOHATUSAMU: YETHBIE M HEUYETHBIE (PYHKIMH, NEPUOAMYECKUE
GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIWH, MaKCUMyMbl U MHHHUMYMBbI (YHKIUH,
HauOOoJIbIIICe U HAMMEHBIIIEEe 3HAaUeHNE (DYHKITUU HA POMEKYTKE;,

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U IEJIBIM
nokasaresnemM, rpaguk CTeleHHOW (YHKIMU C HaTypalbHBIM U IIENBIM IOKa3aTeneM, rpadux
KOPHSI N-Oi CTENEeHU KaK PYHKIIMH OOpaTHOW CTETNIEHH C HATYpallbHbIM ITOKa3aTeleM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-THHEHHas (QyHKIHH,
BBITOJIHATH 3JIEMEHTapHOE UCCIIEIOBAHNE U TIOCTPOCHUE UX TPa(PUKOB;

CBOOOZHO OMEpPUPOBATH MOHATHSMH: MOKa3aTelbHas U jorapudmMudeckas QyHKIUU, HX
CBOIiCcTBa U TpaUKH, UCMOIB30BATh UX IPa(UKH JIJIs pEIIeHHs YPaBHEHUN;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIpENeIeHUE
TPUTOHOMETPHUYECKUX (DYHKIIUI YHUCIOBOTO apryMEHTa;

UCMOJIb30BaTh Ipaduku (QYyHKIMH A7 UCCIEI0BaHMs IPOLIECCOB M 3aBUCHUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYruX y4eOHbIX MPEIMETOB M pealbHOW KHU3HM, BbIpaxaTh (opMyIaMu
3aBHCUMOCTH MEX/1y BeTUUYNHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUpMeTHdecKas U TeoMeTpuYecKas Mporpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUUECcKasi MPOrPeccHs, TMHEHHBIN U SKCIIOHEHIIMAIBHBIM POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BaTh MIPOTPECCHH JUTS PEIICHUS PEATbHBIX 3ajad MPUKIATHOTO XapaKTepa,

CBOOOJTHO ~ ONEpUPOBaTh  MHOHATHSAMM:  IOCJEAOBAaTENBHOCTh, CHOCOOBI  3a/laHUs
M0CJIEeI0BAaTeIbHOCTENH, MOHOTOHHbBIE M OIpaHMYEHHBIE ITOCIIE0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HENPEpBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Tpaduka
(byHKLIMHY, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (DYHKIMS, HENpepbIBHas Ha OTpe3Ke, NPUMEHSTh
CBOICTBa HEMPEPBHIBHBIX (QYHKIIMM JJIsl pelIeHus 3a/1ay;

CBOOOJTHO ONEpPUPOBATh MOHATHAMHU: TIEpBas W BTOpas MPOM3BOAHBIC (DYHKIIHH,
KacaTenbHas K rpaduky QyHKINY,

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, IPOU3BEJIEHHs, YaCTHOTO W KOMIIO3UIMH JBYX
(GyHKIWH, 3HATH TIPOU3BOTHBIE SJIEMEHTAPHBIX (PYHKIIUI,

UCTIOJTF30BaTh T€OMETPUICCKHIA U (PU3UUECKUI CMBICIT TPOU3BOIHON IS pEIICHUS 3a/1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpPAllUU HaJl MHOKECTBAMH;
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HCII0JIb30BaTh TEOPETUKO-MHOKCCTBEHHBIN anmapar sl ONHCAaHUS PEabHBIX IPOLECCOB
U SIBJICHUH, IPY PELICHNH 33/1a4 U3 JPYTrUX y4eOHBIX IPEIMETOB;

CBOOOJTHO ONEpUPOBaTh TMOHATHUSAMH: OIpEJCIIeHHe, TeopeMa, YpaBHEHHUE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIC YpPaBHEHUS U
HEPABEHCTBA.

K xonnmy oOyuenus B 11 kJiacce 0Oy4arOIIMICS MOMYYUT CIEAYIOIIME MPEAMETHBIC
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W MEJI0€ YHCIO, MHOXECTBa
HaTYypaJIbHBIX M LENbIX YHUCEN, UCIOJIb30BaTh NMPU3HaKku Aenumoctu nenslx yucen, HOJ[ n HOK
HaTypaJIbHBIX YMCEIl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIrOpuT™M EBKna;

CcBOOOJIHO ONEpUPOBATh MOHATUEM OCTaTKa MO MOJYJII0, 3aUChIBAaTh HATypajbHbIC YHCIIA
B Pa3JIMYHBIX TO3ULIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOXXECTBO KOMILJIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIE YHCIIA B alreOpandeckoil 1 TpPUrOHOMETPUYECKO (opme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOZAHO  ONEpUPOBATH  MOHATUSMM:  HMpPPALMOHAIbHBIE,  IIOKa3aTeJbHbIE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXO0B;

OCYILECTBIISATh OTOOP KOPHEH NpH peIIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOZHO OIEpPUPOBATh IOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, NPUMEHSTH
HE00X0AuMBbIe (POPMYIIBI TS PEIICHHSI OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OINEPHUPOBAThH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PAaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBYS, HAXOAUTh PELIECHU CUCTEMBI U COBOKYITHOCTEH
palMOHANIbHBIX, HUPPALMOHAIbHBIX, IOKA3aTEJbHBIX M JIOTapU(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiath palMoHalbHble, HPPALMOHAIbHbIE, I[OKa3aTeJdbHblE, JorapuMUUEeCKue |
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJAEp KAILINE MOLYJIN U [TapaMeTPBbIL;

MPUMEHSTH TpaduuecKue METObI JIUIsl PEIICHUs] YPaBHEHUM 1 HEPABEHCTB, a TAKXKe 3a7au
C IapaMeTpaMy;

MOJENUPOBaTh peaJbHblE CUTYyallMM Ha s3bIKe aiareOpbl, COCTAaBIATH BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJa4d, HCCIEN0BATH IIOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM arrapaTa anreOpbl, THTEPIPETUPOBATh MOJYyYE€HHBIN pe3yabTarT.

DyHKIUHN U TPaQUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIHUI C MOMOULIbIO 3JEMEHTApHOIO HCCIEIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA,

CTpPOUTh TeOoMEeTpHYeckre oOpa3bl ypaBHEHHMH M HEPAaBEHCTB Ha KOOPAWHATHOM
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: T'PpaUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

OPUMEHATH QYHKIMU U1 MOACTUPOBAHUS U UCCIEIOBAHUS PEATbHBIX POLIECCOB.

Hayana maTemaTnueckoro aHajamsa:

UCIIOJIb30BaTh IPOU3BOJHYIO U HCCIeAoBaHHUS (GYHKIUM HAa MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXO/UTh HauOoJIbllIee 1 HAaUMEHbIIIee 3HaUeHHs (PYHKIIMH HENPEephIBHON Ha OTPE3KE;
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UCTIOJIF30BATh MPOU3BOAHYIO UISI HAXOXICHUS HAWIYYIIEro PEIICHHs B MPHUKIATHBIX, B
TOM YHCJIE€ COIUAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JJsi ONPEACNCHUS CKOPOCTH M YCKOPEHUs
npoiiecca, 3a1laHHOTro (OpPMYIIOi Ui rpadukom;

CBOOOJTHO OTIEPUPOBATh MOHIATUAMU: IEPBOOOPA3HAsI, ONPEEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH UHTErpan mo ¢opmyne Hproorona-
JleriOnuma;

HAXOJWTh IJIOMAIH IIOCKUX (QUTYpP U 0OBEMBI TENT ¢ TOMOIIBIO UHTETPAJIa;

UMETh MPEJCTABICHHE O MAaTEeMaTHYECKOM MOJICIIMPOBAHUHM Ha MPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

pelaTh MPUKIAJHBIE 33Ja49id, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CpeICTBAMHU MAaTEMAaTHYECKOTO aHAIIK3a.
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COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB Ui pEIICHHs MPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JeiictButenpHbple uncia. PanuoHanbHble M UMppalMOHANbHBIE Yucia. ApudMeTHuecKkue
OIepanyy ¢ JECUCTBUTEIBHBIMU 4YHciIaMU. MOIyib NEMCTBUTENBHOIO YHUCIIA M €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenens ¢ nenbsiM nokasareneMm. bunom HetoTona. VMcnonb3oBanue noaxonsumeii popmsl
3anyucy JEHCTBUTENBHBIX YHUCEN JUIsl PEIICHUs TPAKTUYECKUX 33]1a4 U [IPEJICTaBICHUS JaHHbBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM TIOKa3aTelleM U €€ CBOWCTBA, CTENEHb C JCHCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHBIC U HATYpATbHBIC JIOTAPUPMBL.

CuHyc, KOCUHYC, TAHI€HC, KOTAHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxnaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHusA. YpPaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCMIIbHBIE YypaBHEHUS U ypaBHEHUs-cIeACTBUsL. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METO/Ibl PEILICHHUS LIETIbIX U JPOOHO-pallMOHAIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorounessl OT OJHOM NEpeMEHHOH. JleneHne MHOrodjgeHa Ha MHOTOYIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodddumnmentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENIEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMsS  HPPALMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0OKA3aTEIbHBIX YPABHEHUH.

[Tpeobpa3zoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI pPELICHHS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHOMeTpuueckue (opmynsl. [Ipeobpa3oBaHue TPUTOHOMETPUUECKHUX
BBIPKEHMI. Pellienre TpuroHoMeTpu4ecKux ypaBHEHHM.

Pewenne cucrem NMHEMHBIX ypaBHEHUM. Marpuina CUCTEMBl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens MaTtpuipl 2X2, €ro Ie€OMETPUUYECKUH CMBICI M CBOMCTBA, BBIYMCIEHUE €T0
3HAYEHUs, IPUMEHEHNE ONPEeIUTENS JUIsl PELICHUs! CUCTEMBI JINHEHHBIX yYpaBHeHU. Pemienue
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWHBIX ypaBHEHUU. VccienoBanue moCTpOEHHOU
MOJIEJIH C TOMOLIBI0 MAaTPHUIL U ONIPEAETUTEINIEH.

ITocTpoeHne MaTeEMaTHUECKUX MOJENEH PEaTbHOM CUTyalluH C IMOMOINBIO YPaBHEHHMH U
HepaBeHCTB. [IprMeHeHHe ypaBHEHUN U HEpPAaBEHCTB K PEIICHHI0 MaTeMaTHYeCKHX 3agad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM JKU3HH.

DOyHKUUH U rPpaduKu

OyHKIMsA, crnocodbl 3anaHus (QyHKuuu. B3anmuo obOpatnble (yHxiuu. Kommosuius
byakuumid. ['paduk Gyakuu. InemeHTapHble TpeoOpa3zoBanus rpaduKoB PyHKITUH.
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OO6nacth onpeneneHuss 1 MHOXKeCTBO 3HaueHui dyHkiuu. Hymu dynakauu. [IpomexyTku
3HaKonocTosHcTBa. YETHbie M HeuéTHble QyHKUMU. llepuogmueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIuu. Hanbomnpiiee u HauMeHbIIee
3HaYeHUS (PYHKIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIIMU. DIIEMEHTapHOE UCCIIEOBaHUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs n-0il cTeneHd Kak (yHKUMU OOpaTHOW CTENEHU C HaTypallbHbIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIHN
YHMCJIIOBOI'O apIyMEHTA.

@OYHKIMOHAIbHbIE 3aBUCUMOCTH B pealbHBIX IPOLECCAX U SBJICHUAX. I'papuKku peabHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIe0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH r€OMETPHUECKON MPOTPECCHU.
JIMHENHBIH M SKCHOHEHUHAIbHBIM pocT. Yuciao e. Dopmyna CIOXKHBIX IPOLEHTOB.
Hcrionbs30BaHue NPOrpeccuu Ul pELIEHUS PEAVIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable (yHKIMM W UX cBoiicTBa. ToOukw pas3pbiBa. ACHUMOTOTH TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HENMpEepbIBHBIX Ha OTpe3ke. MeToj MHTEpBAJOB JUIsl peIIeHUs
HepaBeHCTB. [IprMeHeHne cBOMCTB HENPEephIBHBIX (QYHKIIUH JIJIs pelIeHus 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMETPUIECKU U HU3MIECKUi
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy GpyHKIHH.

[TpousBosHbIE 3eMeHTapHbIX QyHKIUI. [Ipon3BoHAas cyMMbI, TPOU3BEACHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX cBoiicTBa. [{uarpammsel Diinepa—BeHHa.
[IpuMeHeHnEe TEOpETUKO-MHOKECTBEHHOIO ammnapara Julsd ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO  MaTeMaTHMYeCKOro  OObEKTa,  CIEACTBHE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHS.

11 KJIACC

Yuciia v BEIYMCICHUS

Harypanbable u mensle uncna. [IpumeHeHuMe NpPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOonpmmi oot nemutens (nanee — HOJl) m Hanmensiee odmee kpatHoe (mamee — HOK),
OCTaTKOB IO MOJTYJIIO, airopuT™Ma EBKmIa 115 pereHus 3a1a4 B ETbIX YUCIIAX.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMeTpuueckas (opmbl 3ammcu
KOMIUIEKCHOTO Yucia. ApudMETHYECKHe ONepaluu ¢ KOMIUIEKCHBIME unciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIAUHATHOM mtockocTh. dopmyna MyaBpa. KopHu n-oii cTenenu u3
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KOMIUIEKCHOTO uucia. [IpuMeHeHne KOMIUIEKCHBIX YHced UIs peleHus (QU3M4YecKux u
r€OMETPUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITHOCTb YPAaBHEHUI U HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUH C MOMOILIBI0 TPUTOHOMETPUYECKOM
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCKuxX HEPaBEeHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHAaJbHBIX,
UPpaMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHECHHUH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEeMAaTHYECKUX 3a1ad U
3aa4 U3 Ppa3IMYHbIX oO0JacTedl HAayKW M peajbHOW JKHU3HM, HUHTEPHpPETAlUs IOJY4YEHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTONBI pEIICHUS YpaBHEHUH H HepaBeHCTB. [paduueckue MeTombl
pelIeHus 3a/1a4 ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaIbHON HKU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpuMeHeHne MPOM3BOAHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpENEeNIEHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3adaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpajia. Beraucienue onpenenéHHoro uHrerpaina
no ¢popmyine Herorona-Jleitbauna.

[IpumeHeHue wWHTErpana JUIsi HAXOXKAEHUS IUIOMaAed IJIOCKUX @uryp u 00BbEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemennit AuddepeHnrnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBAaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(GepeHIINaTbHBIX YPAaBHEHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne = HaumeHoBaHme
BocnuraresbHblie 3a1a4n (undposbie)
n/ pa3jie/ioB H TeM Kourpoasn  IIpakrnuyeckue
Bceero o0pa3oBaTeJIbHbI
n NPOrpamMMbl ble padoTbl  padoThI
e pecypchl
MHOkecTBO (hopMupOBaHHE TPABIIBHOCTH
JNENCTBUTEIILHBIX MBIIIJICHMA,
grcen. MHOFOUICHDL. HO6Y)KIIGHI:IG K IMO3HABaTEIbHOM ‘
TBOPYECKOM JIEATETBHOCTH https://resh.edu.ru/
PanuonanesHbie .
1 24 1 subject/lesson/473
ABHEHHS U
P 0/start/149073/
HEpaBEHCTBA.
CucreMbl TUHEHHBIX
YpaBHEHUU
pa3BUTHE TO3HABATEIILHOW AaKTHUBHOCTH,
OyHKLK 1 CaMOCTOSTEIbHOCTH, KOMMYHUKATHUBHBIX
rpaduxu. CTenennas criocobHocTelt
2 12 1 pasBATHE  KyIbTypbl ~ yMmcTBeHHOW  https://resh.edu.ru/
(GYHKIHS C HeTbIM
ESITENLHOCTH (ananms, CHHTE3,
foKasare/ieM Kiaccudukanus, IUTaHUPOBaHMUE),
MaTeMaTHYECKOU pednt
Pa3BuTHE crOCOOHOCTH K HEMPEPHIBHOMY
ApudmeTndeckuii camM000pa30BaHUIO0, OBIIAJICHUIO
KOpEHb N-0i KJIFOUEBBIMH KOMIIETEHTHOCTSIMH,
3 CTETEeHHU. 15 1 COCTABJISIFOIITUMU OCHOBY YMEHUS - https://resh.edu.ru/
Uppanmonanbubie CaMOCTOSTEIIbHOMY TIPHOOPETEHUIO U
ypaBHEHUS WHTETpaIuy 3HaHU, KOMMYHUKAIUU U
COTPY/HHYECTBY,
4 [TokazarenpHas 10 1 Paspurtne coco6HOCTH K A dexktuBHOMY  https://resh.edu.ru/
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https://www.google.com/url?q=https://resh.edu.ru/subject/lesson/4730/start/149073/&sa=D&source=editors&ust=1688027049023575&usg=AOvVaw1N3XKNjdC-reekEcAfDYZs
https://www.google.com/url?q=https://resh.edu.ru/subject/lesson/4730/start/149073/&sa=D&source=editors&ust=1688027049023575&usg=AOvVaw1N3XKNjdC-reekEcAfDYZs
https://www.google.com/url?q=https://resh.edu.ru/subject/lesson/4730/start/149073/&sa=D&source=editors&ust=1688027049023575&usg=AOvVaw1N3XKNjdC-reekEcAfDYZs

byHKITHS. peumieHuo  (paspeuieHuro) — mnpoOiem,
TlokazaTtenbHbIE OCO3HAaHHOMY HUCIIOJIB30BAHUIO
ypaBHeHUs MH(OPMALIMOHHBIX u
KOMMYHHKAITHOHHBIX TEXHOJIOTHH,
caMOOpraHu3alliy U CaMOPETyJISLUN
Jlorapudmuueckas (hopMupoBaHHE TPABUIBHOCTH
KIIMSL. MBIILJICHHS,
S ?IZ;IaIL)II/I@MquCKHe 18 1'[06y}I(I[eHI§e K II03HaBaTENILHOM https://resh.edu.ru/
ypaBHEHHA TBOPYECKOM J1€ATENbHOCTH
Pa3BuTHe criocoOOHOCTH K HEPEPHIBHOMY
camM000pa30BaHUIO, OBJIAJICHUIO
Tpuronomerpuiecku KITIOYEBBIMH KOMIIETEHTHOCTSIMH,
6 € BBIPQXKEHHUS U 22 COCTaBJISIOUIUMHU OCHOBY YMEHHS - https://resh.edu.ru/
ypaBHEHUS CaMOCTOSITEILHOMY ITPUOOPETEHUIO U
WHTErpanuy 3HaHU, KOMMYHHUKAIUU 1
COTPYJIHUYECTBY
Pa3Butue cnocoGHOCTH K HENPEPHIBHOMY
camM000pa30BaHUIo, OBJIaJICHUIO
KIIFOUEBBIMH KOMITETEHTHOCTSIMH,
COCTaBJISIOUIMMU  OCHOBY YMEHHUS -
CaMOCTOSITEIbHOMY ~ NPUOOPETEHHIO U
7 ITocnenoBarenpHOCT 10 WHTETPAllMM 3HAHUN, KOMMYHHMKALIMU W https://resh.edu.ru/
U ¥ IPOTPECCUU COTPYAHUYECTBY, 3¢ eKTUBHOMY
pemieHuto  (paspemieHuro) — mpooem,
OCO3HAaHHOMY UCIOJIb30BAHUIO
MH(OPMALIMOHHBIX u
KOMMYHHKAITHOHHBIX TEXHOJIOTHH,
caMOOpraHU3alluu U CaMOPETYJISLUN
HenpepoiBHble PazButue crnocoOHOCTH K HEMPEPHIBHOMY
8 byHKINN. 20 camM000pa30BaHUIO, OBJIAJICHUIO https://resh.edu.ru/
[TpousBoaHas KITIOYEBBIMH KOMIIETEHTHOCTSIMH,
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COCTaBJISIOLIMMHU OCHOBY YMEHUS -
CaMOCTOSITEILHOMY ITPUOOPETEHUIO U
WHTETpaluy 3HaHU, KOMMYHUKAIUU U

COTPYJIHUYECTBY

Pa3BuTHe ciocOOHOCTH K HEMPEPHIBHOMY
camMo00pa3oBaHHIO, OBJIAJICHUIO
KJIFOUEBBIMU KOMITETEHTHOCTSIMH,

COCTaBJISIIOLIMMH  OCHOBY YMEHHUS -

Hosropenue, CaMOCTOSATENLHOMY —IIPUOOPETEHUIO U
9 o0obuieHne, 5 ) HHTErpanuu 3HAHUM, KOMMYHUKaLlUU U https: Jlresh.edu.ru/
cUcTeMaTu3ausd COTPYAHUYECTBY, ¢ exTuBHOMY
SHAHUH pemieHuio  (pa3pemieHuro)  mpooJeMm,
OCO3HAaHHOMY HCIO0JIb30BaAHUIO
WH(POPMAIIMOHHBIX u
KOMMYHHUKAITMOHHBIX TEXHOJIOTHH,
CaMOOpTaHHu3aluu U CaMOPETyJIAINN
OBIIEE KOJIMYECTBO
YACOB IIO 136 10
ITPOI'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBanme
Ne BocnuraresbHble 3a1a4u (undposbie)
pa3aesioB M TeM Konrtpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NPOrpamMmMbl padoThI padoTbI
pecypchl
(dbopMUpOBaHKE TPABHIIBHOCTH
UccnenoBanue MBIILIECHNUS;
1 (GyHKIHH C TOMOIIBIO 22 1 NO0YKICHHE K https://resh.edu.ru/
IPOU3BOIHOM MMO3HABATEJIILHOW TBOPYECKOH

JACATCIIbHOCTH

pa3BUTHE CIIOCOOHOCTH K
3P PEKTHUBHOMY PEUICHHIO
(pa3pemieHuro) mpoodieM,

HepBoo6pa3Ha;[ nu OCO3HaHHOMY HCII0JIb30BAHUTIO

2 12 1 https://resh.edu.ru/

HUHTETpal WH(POPMAIMOHHBIX U
KOMMYHUKAIITUOHHBIX
TEXHOJIOTMH, CAMOOPTraHU3aLuN
W CaMOPETYISALUNA
pa3BUTHC CIOCOOHOCTH K
HETPEPBIBHOMY
CaMOO6pa30BaHI/IIO, OBJIAACHHNTO

I'pacduxu
KIIFOUCBBIMHU

TPUTOHOMETPUUIECKUX

o KOMIICTCHTHOCTAMU
3 GyHKIHI. 14 1 ’ https://resh.edu.ru/

COCTaBJIAIOIIUMU OCHOBY

Tpuronomerpuueckue
YMCHUA - CAMOCTOATCIBHOMY

HEPaBEHCTBA
npUOOPETEHUIO U UHTETPALUU
3HaHPII>i, KOMMYHUKAIIUA U
COTPYAHUYECTBY

[okymeHT cosgaH B anekTpoHHon copme. Ne 267 ot 10.10.2023. Ucnonnutens: EnndaHosa U.A. B J/TEKTPOHHBIN

Ctpanuua 15 n3 19. Ctpanuua cosgara: 10.10.2023 10:37 =¥ TATAPCTAH



pa3BuUTHE [M03HABATEJIbHOMN
aKTHBHOCTH,
CaMOCTOSTEIILHOCTH,
KOMMYHUKATHUBHBIX
VppauuonaibHbie, criocoGHOCTeH
HOKAsATCABIBIE 1 24 Pa3BHTHE KYIHTYpbI https://resh.edu.ru/
norapudmuyeckue YMCTBEHHOI1 JIeATeILHOCTH
HEpaBCHCTBA (aHanu3, cMHTES,
Kiaccudukanmys,
IIJITaHUPOBAHUE),
MaTeMaTU4YeCKON pedn
(dhopmMHupoBaHKE MPABUIBHOCTH
MBIIIICHUS;
KomriekcHbie ncia 10 no0YK/IeHHE K https://resh.edu.ru/
MMO3HABATEIILHOW TBOPYECKOM
JIeSITEILHOCTH
dbopMupOBaHUE TPABUIBHOCTH
HarypanpHbie u 11eTIBIC MPITLICHIA,
qncﬁ 10 NOOYX/ICHHE K https://resh.edu.ru/
MMO3HABATEILHOW TBOPYECKOM
JIeSITeIIbHOCTU
PasButue crmocobHOCTH K
Cucremsl 3¢ (HEeKTUBHOMY PEIIEHUIO
paloHaIbHbIX, (pa3perieHuo) mpooiem,
HPpAIMOHATIBHBIX 12 OCO3HAHHOMY HCIIOIh30BAHHIO https://resh.edu.ru/
IMOKAa3aTeNIbHBIX 1 WH(OPMAIIMOHHBIX U
JorapuMUIECKIX KOMMYHHUKAIIMOHHBIX
ypaBHEHUM TEXHOJIOTHI, CAMOOPraHu3aluu
Y CaMOPETYJIALNHI
3ajaun ¢ mapameTpamu 16 dbopMupOBaHUE TPABUILHOCTH https://resh.edu.ru/
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MBIIIICHHUS;
MoOYXJIeHUE K

[103HABATEJILHON TBOPUYECKOU
JIEATENIbHOCTH

Pa3BuTtHe criocobHOCTH K
HEIPEPHIBHOMY
caM000pa3oBaHUIO,
OBJIQJICHHUIO KJIFOUEBBIMU
KOMITIETEHTHOCTSIMH,
COCTaBJISIOLMMU OCHOBY
YMEHHUS - CAMOCTOATEILHOMY
MPUOOPETEHUIO U HHTETPaLlUU

IToBTOpEHME, N
3HAaHWH, KOMMYHUKallUU U
000011IeHNE,
9 16 2 COTPYJIHUYECTBY, https://resh.edu.ru/
cucreMaTrui3anuia
. 3¢ (HEeKTUBHOMY PEIICHUIO
3HAaHUU
(paspenieHuro) mpoodIeM,
OCO3HAaHHOMY
HUCITIOJIB30BAHUIO
MH(OPMALIMOHHBIX U
KOMMYHUKAIITUOHHBIX
TEXHOJIOTHH,
CaMOOprann3an 1
CaMoperysanun
OBIIEE KOJIMYECTBO 136 10 0
YACOB 110 ITPOTPAMME
~\
JOKYMEHT ITOAIMMCAH
DJIEKTPOHHOMU ITTOAITMUCBIO
CeptudukaT: 545B8880090B0CT7IF4EBEBCS5A2B2CE11F
Bnapeney: EnndaHoea MpwHa AnekcaHgpoBeHa
Heicteutened ¢ 03.10.2023 o 03.01.2025
o -
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JIuct cormacoBanus k moxkymenty Ne 267 ot 10.10.2023
Wuunnmatop cornacoanus: Enudanosa U.A. [Tupextop
CornacoBanne nauuuposano: 10.10.2023 10:37

JIMCT coryiacoBaHusi Tum coriracoBaHus: MOCJAeA0BATEIbLHOE

N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust

LiIMoamucano

! Ennganosa U.A. 10.10.2023 - 10:38

[okymeHT cosnaH B anekTpoHHon copme. Ne 267 ot 10.10.2023. Ucnonnutens: EnndaHosa U.A. N IIEKTPOHHbIA
Ctpanuua 19 us 19. CtpaHuua cosgada: 10.10.2023 10:38 =¥ TATAPCTAH



