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Pabouas mporpamma y4deOHOTO mpeaMera «AJirefpa M Hayajaa MaTeMaTHYeCKOro aHaJIM3a.
YrayouaeHnblii ypoBeHb» pa3pabotaHa Ha ocHoBe TpeboBanmii PI'OC k pesynbraram
OCBOCHHSI OCHOBHOW 00pa30BaTEIbHON MPOTPAMMBI CPETHET0 00IIEeTr0 00pa3oBaHuUs.

Ha u3yuenue yuebHOro Kypca «Anredpa u Hauajga MaTeMaTUYECKOTO aHaJIN3a» OTBOJUTCS
272 4aca: B 10 xmacce — 136 4gacoB (4 yaca B Henmento), B 11 kmacce — 136 yacoB (4 4daca B
HEJIETTIO).

Hcnonb3yemsblit yueOHuk: 1. MaTemaTtuka: anreOpa ¥ Hayala MaTeMaTU4eCKOro oOpa3oBaHUS:
yaeOnuk st 10 ximacca obmeoOpazoBaTenbHbIX yupexaenui, [FO.M. Komsrun, 10.B. Cugopos
u 1p.]. - M.: IIpocsemenue, 2020.

2. Maremaruka: anreOpa W Hadaja MaTeMaTHYeCKOro oOpa3oBaHus: yueOHWK misa 11 kimacca
oOmeoOpa3oBarenbublx  yupexaenuit, [FO.M. Komarun, HO0.B. CugmopoB u gap.]. - M.:
IIpocsemenue, 2020.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIU3A» (YIJIYBJEHHBII YPOBEHDB) HA
YPOBHE CPEJHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:k1aHCcKOro BOCIMTAHHUSA:

c(OpPMUPOBAHHOCTh ~TPAKIAHCKOM MO3UMIUM OO0ydYaromerocss Kak akTUBHOIO U
OTBETCTBEHHOI'0 4JI€HAa POCCUICKOro OOIIEeCTBa, MPEJICTABICHHE O MAaTEeMAaTHYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHHUH, NPOLEAYp TPaKIaHCKOTO OOIIecTBa
(BBIOOpHBI, OMPOCHI U APYroe), yMEHHE B3aUMOJAEWCTBOBATH C COIMAJbHBIMH WHCTHUTYTaMHU B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYEHUEM;

2) IaTpHOTHYECKOT0 BOCIIUTAHNSA:

c(OPMHPOBAHHOCTh POCCUHCKON TPaKAAHCKON MIACHTUYHOCTH, YBaXKEHUS K MPOILIOMY U
HACTOSIIIEMY POCCHMCKOM MAaTEeMaTHKH, IEHHOCTHOE OTHOIIEHHE K JOCTHIKEHUSM POCCHUHCKHUX
MaTEMaTUKOB M POCCUHCKOM MAaTeMaTU4YEeCKOW WIKOJIbI, MCIOJb30BAHUE 3THUX IOCTHIKEHUN B
JPYTUX HayKax, TEXHOJIOTHUSX, chepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHHWE JIYXOBHBIX IIEHHOCTEHl  pOCCHHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM IIPUMEHEHUEM
JOCTHKCHUM HAayKH W JAEATEIbHOCTBIO Y4YEHOIO, OCO3HAHUE JINYHOIO BKJIAJa B IIOCTPOCHHUE
YCTOWYMBOTO OYIyIIEro;

4) 3cTeTUYECKOT0 BOCTIUTAHUS

JCTETUYECKOE  OTHOLIEHME K  MHPY, BKJIIOYas  OCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pELIeHUH, pacCyXIeHHH, BOCHPUUMYHUBOCTh K
MaTEMaTUYECKUM acIEKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) puznveckoro BOCIMTAHUSA:

c(OPMHPOBAHHOCTb YMEHUS IPUMEHATh MaTeMaTUUECKHE 3HAHUS B HHTEpecax 3J0pOBOTr0
u Oe3omacHOro oOpasa *KH3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (310pOBOE



nUTaHue, COATAaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gu3ndeckas akTUBHOCTB),
(bu3HYecKoe COBEPIICHCTBOBAHUE NP 3aHATHUSIX CIIOPTUBHO-030POBUTEIHHON JIEATEILHOCTBIO,

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYIOJIt00Us, UHTEpEC K pa3iuuHbIM cdepam
po(heCCHOHATILHOM JCSITETLHOCTH, CBI3aHHBIM C MAaTEMAaTUKON M €€ MPIIOKCHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymiedr npodeccu W pearTru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC IUIAHBI, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHHIO U
caM000pa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHUIO B PEIICHUHU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAMIPaBICHHOCTH;

7) 3K0JIOTMYEeCKOT0 BOCITUTAHUS

c(OpPMUPOBAHHOCTh IKOJOTUYECKOW KYJNbTYphl, TMOHUMAHUE BIHUSHUSA COIHAIBHO-
HKOHOMHUYECKUX TPOIECCOB HA COCTOSHUE MPUPOJHON M COLMAIBLHON Cpelbl, OCO3HAHUE
I00ATFHOTO  XapakTepa  JKOJOTMYECKUX  MpoOJieM, OpUEHTAalHus Ha  [PUMCHECHHE
MaTeMaTUYECKNX 3HAHWUU JJIsl pelIeHUs 3a7ad B 00JIACTU OKPYXKAIOMIeH Cpeflbl, TUIAHUPOBAHUE
MOCTYIIKOB M OLIEHKU UX BO3MOXHBIX MOCIEACTBUMN ISl OKPYKAIOLIEH CPEeJIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHUS

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HaYKH U OOIIECTBEHHOW MPAKTHUKH, TOHUMAHUE MATEeMAaTHYECKOW HAayKH Kak cQepbl
YeNOBEUYECKON JEsITeIbHOCTH, ITANoOB €€ Pa3BUTHUSl U 3HAYMMOCTH JJI Pa3BUTHS LIMBUIU3AIUH,
OBJIQJICHHE SI3bIKOM MAaTEMaTHUKU U MaTeMaTHUYECKON KyJIbTYpOil Kak CpeICTBOM MO3HAHUSI MUPA,
TOTOBHOCTB OCYIIECTBIISATh IPOSKTHYIO U UCCIIEIOBATEIbCKYIO EATEIbHOCTh HHAUBUAYAILHO U
B TpyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHHBEPCAIbHbIE YUeOHbIE JelicTBUS

ba3oBbie Jiornyeckue 1eMCTBUA:

BBIABJIITE MW XAPAKTCPU30BATh CYHICCTBCHHBLIC IPHU3HAKW MATCMATUUYCCKHUX 06’beKTOB,
NOHATUN, OTHOIIEHHWN MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OINpEAENeHUs IOHATHUH,
YCTaHABIMBATh CYIIECTBEHHBIM NpU3HAK KIacCU(pUKALKMK, OCHOBaHUSA [UIsi 0000IIeHUs u
CpPaBHEHHUS, KpUTEPUU ITPOBOANMOIO aHAIIN3A,

BOCIIPUHHUMATh, (OPMYIHPOBaTH U MNpPeoOpa3OBHIBATh CYXKIEHHS: YTBEPIUTEIbHBIC U
OTpHUIIATEIbHbIE, €IMHUYHBIC, YaCTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M M MPOTHBOpEUHs B (akTax,
JaHHBbIX, H3.6JIIOII€HI/I$IX u YTBCPIKACHUAX, npeajaraTb KpUTCpUn JJIA BbISABJICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

ACJIaTb BBIBOJbI C HCIIOJIB30BAHHEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX WM HWHAYKTUBHBIX
YMO3aK/IIOYeHU N, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MIPOBOJANTH CAMOCTOSTEIBHO JTOKA3aTeIhCTBA MAaTEMATHUUECKUX YTBEPKACHUN (TIpsIMbIE U
OT TPOTUBHOIO), BBICTpAaUBaThb APryMEHTAIMIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEDHI,
000CHOBBIBATH COOCTBEHHBIE CYKACHUA U BBIBOIKI,

BBIOMpATh CHOCOO perieHus: y4eOHOW 3amaunm (CpaBHMBATh HECKOJBKO BapHaHTOB
pelieHusi, BbIOMpaTh HauOoNee NOAXOMAMIMKA € YYETOM CaMOCTOATEIBHO BBIJCIEHHBIX
KpUTEPUEB).

Bba3oBble uccienoBareabckue AelcTBUS:



MCITIOJIH30BaTh BOMPOCKHI KaK MCCIIEIOBATEILCKUI HHCTPYMEHT MO3HaHUS, (HOPMYITUPOBATh
BONPOCHL, (UKCHUpYIOIIHME MPOTUBOpeUYne, MpoljeMy, yCTaHAaBIMBAaTh HCKOMOE U JaHHOE,
(dbopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE,

MMPpOBOAUTD CaMOCTOATEIIBHO CHH&HHpOBaHHLIﬁ 9KCIICPUMCHT, HUCCIICO0BaHUC 10
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBJICHHS, IMPOIECCA, BBISBICHUIO
3aBHCUMOCTEN MeXAy 00BbEKTaMU, SIBICHUAMHU, TIPOIIECCAMH;

CaMOCTOSTENILHO (OPMYyITUPOBaTH 000OIIEHUS M BBIBOJBI [0 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIIEIOBAHUS, OLICHUBATh JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U
0000111eHMIT;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHUE IMpoOIlecca, a TaKKe BbIABUTaTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSIX.

PabGora ¢ undopmanmeii:

BBIABJIISAATH [[G(bI/ILII/ITBI I/IH(l)OpMaI_[I/II/I, JaHHBbIX, H€O6XOHI/IMBIX IJi1 OTBETA HAa BOIIPOC U JIA
peleHus 3aauu;

BbIOMpaTh MHGOPMAIMI0O M3 HCTOYHUKOB  PA3NUYHBIX THUIOB, AaHAaTU3UPOBATbH,
CHUCTEMAaTH3HpOBAaTh W HWHTEPHPETHPOBATH HHGOPMAIMIO PA3TMYHBIX BUAOB U  (HopMm
IPEJICTaBICHHUS;

CTPYKTypupOBaTh  UHGOpMALUIO, MPEACTaBIATh €€ B  pa3IMYHBIX  (opmax,
WLTIOCTPUPOBATH TpaduuecKH;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHHBepCAJIbHbIE yUeOHbI€ TeiicTBUSA

Oo0wmenne:

BOCIIpUHHUMAThL H q)OpMy.]'IHpOBaTI) CYXKIACHUA B COOTBCTCTBUU C YCIIOBUSAMH U LECIAMU
OOILEeHHUs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M HHCHMEHHBIX
TEKCTaX, JaBaTh IIOSCHEHUS II0 XOJy pEIICHHS 3aJaud, KOMMEHTHUPOBATH IOJYYEHHBIH
pe3yibrar;

B XOJZle OOCYXJIEHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOil TEeMbI, MPOOIEMBI,
penraeMoi 3a1auu, BBICKA3bIBATh WJCH, HAIEJICHHBIC HA TOMCK PEUICHUS, COMOCTABIATH CBOU
CYXJIEHUS C CYXXACHUSAMHU JPYTrUX YYaCTHUKOB JMANOra, OOHapyKHWBaTh pa3linuve U CXOJCTBO
TIO3UIHIA, B KOPPEKTHOU (popMe POpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

MNPEACTABIATL PE3YJbTAaThl PCIICHUA 3aJadd, SKCICPHUMCHTA, HUCCIICAOBAHUA, ITPOCKTA,
CaMOCTOATENIFHO BBIOMpaTh (opMar BBICTYIUICHHS C Y4ETOM 3a/7a4 NPE3CHTAMH |
0Cc0OEHHOCTEH ayTUTOPHH.

PeryasiTuBHble YHUBEpPCAJbHbIE Y4eOHbIE 1eHCTBUSA

Camoopranusanms:

COCTaBIISITh IUIAH, AJITOPUTM pEIIECHUS 3aJadd, BbIOUpATh CIOCOO pElIeHUs C y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapHaHTHI peIeHUH ¢ y4€TOM HOBOW MH(OpMALIUH.

CaMOKOHTPOJIb, IMOIIHOHAJIbHbI HHTE/IEKT:

BJIa/ICTh HaBBIKAMH MMO3HABATENBHON pe(hIeKCUU KaK OCO3HAHUS COBEPIAEMbIX JCHCTBUN
U MBICIUTENBHBIX TPOIECCOB, WX PE3yJdbTaTOB, BIAJETh CHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS ITpOLiecca U pe3yibTaTa pelIeHNs MAaTEMAaTUYECKON 3a1a4u;



NPEIBUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IPH PELICHUM 33Ja4d, BHOCHUTH
KOPPEKTHUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAMJCHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjibTaTa IEIM M YCIOBHSAM, OOBSICHATH NPUUYUHBI
JOCTUKEHUSI WM HEAOCTH)KEHUS pE3yJIbTaTOB JEATEIbHOCTH, HAaXOAWUTh OIIMOKY, JaBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

CoBMecTHast 1eSITeJIbHOCTh:

MOHMMATh U MCHOJb30BaTh MPEUMYIIECTBA KOMAaH/IHON U MHIAUBUAYAIbHON pabOThl MpHU
pemieHnM y4eOHBIX 3a4ay, MPUHAMATh LEJIb COBMECTHOW JEATENLHOCTH, IUIAHUPOBAThH
OpraHu3alI0 COBMECTHON pPabOTHI, paclpelenarTbs BUIbl padoT, JOroBapHBATHCSA, 0OCYXIaTh
IpoIiecC U pe3yabTaT paboThl, 00001aTh MHEHHSI HECKOJIBKUX JIIOCH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (00CyxaeHHs, 0OMEH MHEHUH, «MO3TOBBIC
IITYpPMBD» M HWHBIC), BBIIOJHATH CBOIO 4YacTh PabOThl M KOOPAWHUPOBATH CBOM JEHCTBUS C
JPYTUMH WIEHaMH KOMAaH/bl, OLIEHUMBaTh KauyecTBO CBOEro BKJIaJa B OOWMI NPOAYKT IO
KPUTEPUSIM, CHOPMYIMPOBAHHBIM YYAaCTHUKAMHU B3aUMOECHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 10 kJacce oOydaroIuiicsi MOJYYHUT CIEAYIOIIHE IpeIMEeTHbIE
pe3yabTaThl IO OTIENBHBIM TeMaM paloueil mporpaMMbl ydeOHOTO Kypca «Anrebpa M Haudana
MaTeMaTHYECKOT0 aHaJIN3a»:

Yucjia ¥ BBIYHCJIEHUS:

CBOOOIHO ONEpPHPOBAThH MOHATUSIMU: PALMOHAIBLHOE YHCIIO, OECKOHEUHAs! TepUOAUYEeCcKas
IpoOb, MPOIEHTHI, WPPAIOHAIFHOE YHCIO, MHOXKECTBA PAIMOHAIBHBIX U JCUCTBUTEIHHBIX
Yrcel, MOIyJTb IEHCTBUTEIBHOTO YHUCII;

MPUMEHATH IPOOH M MPOIEHTHI AJIs PEIICHUs MPUKIAIHBIX 3a/1a4 U3 PA3IMYHBIX OTpaciiel
3HaHUU U peabHOU JKU3HU,

OPUMEHTh NPUOIMKEHHBIE BBIUUCICHUS, MpaBUJIa OKPYTJCHUS, MPUKHUIKY U OLEHKY
pe3yJibTaTa BBIYUCICHHUI;

CBOOOZHO OMNEpUPOBATh MOHATHUEM: CTEMEHb C IIEJIbIM IOKa3aTeleM, HCIIOJIb30BaTh
HOIXOAAUTYI0 (OpPMY 3alHMCHU JCUCTBUTEIbHBIX YMCEN JJISl PEIICHUS NMPAKTHYECKUX 3313y U
NpEeCTaBICHNS JaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(YMETHUECKUI KOPEHb HATYPAJIbHOH CTEIICHH;

CBOOOIHO OTEPUPOBATH MOHATHEM: CTETIEHb C PAIIMOHAIBHBIM MOKa3aTeleM;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: JorapudM 4YHCIa, JECATUYHbIE U HATypaJbHbIC
aorapudmsl;

CBOOOJTHO ONEPHPOBATh MOHATUSIMH: CHHYC, KOCHHYC, TaHT€HC, KOTAaHICHC YHCIIOBOTO
apryMeHra;

OIIEpPUPOBATH MOHATHIAMU: APKCUHYC, ApPKKOCHHYC M apKTAHI'€HC YHCIOBOTO apryMeHTa.

YpaBHeHUs1 1 HEPABEHCTBA:

CBOOOJTHO  OMEpUPOBaTH  MOHATHSAMH:  TOXKIECTBO, ypaBHEHHE, HEPaBEHCTBO,
pPaBHOCUJIbHBIE YPABHEHUS U YpaBHEHUI-CIIEACTBHSI, PABHOCUIILHBIE HEPABEHCTBA,

OPUMEHTh pa3InYHbIe METOJbl PELICHHUS pPALMOHAIBHBIX M JPOOHO-PALIMOHAIBHBIX
yYpaBHEHHI, TPUMEHSITh METO/I MHTEPBAJIOB JIJIsl pEIICHHSI HEPABEHCTB;



CBOOOJTHO OMEPUPOBATh MOHSATHAMH: MHOTOWICH OT OJHOW IEPEeMEHHOW, MHOTOWIEH C
HEeNBIMA KOO QUIIMEHTaMH, KOPHH MHOTOWICHA, INPUMCHATh JEJICHHEe MHOTOWIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopemMy be3y u Teopemy Buera ans pemenus 3anad;

CBOOOIHO OMNEpUPOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHHU, MAaTpHIIA,
OTIPENICNIUTENb MATPHUIBl 2 X 2 W €ro TeOMETPUYECKHH CMBICI, HCIIOJNb30BaTh CBOWMCTBA
OTpeneNuTeNs 2 X 2 JUis BBIYUCIICHUS €r0 3HAYCHHS, TPUMEHSTh ONPEICITUTEIN ISl PEIICHUS
CHUCTEMbI JIMHEWHBIX YpPaBHEHUN, MOJICIHPOBATH peajbHbIE CUTYyalldd C TOMOIIBIO CHCTEMBI
JVHEHHBIX YpaBHEHWH, WCCIENIOBaTh IIOCTPOSHHBIE MOJAETH C TOMOINBI0 MATpUI] H
OTIpeNIeNIUTENeH, HHTEPIIPETUPOBATH MTOyUYEHHBIN Pe3yIbTarT;

HCITOJIB30BaTh CBOMCTBA JIEHCTBUIA ¢ KOPHSMH JJIsl TIPE0Opa30BaHUs BRIPAKCHHI;

BBITIONHATh  MPEOOPa3OBaHUS YHCIOBBIX BBIPAKEHUH, COAEpKAIIUX CTEMEHH C
palMoHaTBFHBIM TIOKa3aTeNIeM;

UCTIONIb30BaTh  CBOWMCTBA  JIOTapU(PMOB JUII  MPeoOpazoBaHHs  JIOTapU(PMUIECKUX
BBIPAKEHUI;

CBOOOAHO  OMEepUpOBaTh  MOHATUSAMH:  HMppAllMOHANbHBIE,  TOKa3aTelbHbIE U
JorapupMHUUECKUE YpaBHEHHUS, HAXOIUTh MX PELICHUS C IMOMOIIbIO PaBHOCHUIBHBIX MEPEX00B
WJIN OCYIIECTBIISIS IPOBEPKY KOPHEH;

NPUMEHITh ~ OCHOBHBIE  TpUTOHOMETpUYeckue (GopMyiasl s IpeoOpa3oBaHUS
TPUTOHOMETPUUYECKUX BBIPAKEHU;

CBOOOJTHO OIEPHUPOBATH TOHATHEM: TPUTOHOMETPHUYECKOE YypaBHEHHE, TPHUMEHSTH
HE0OXO0IMMBbIE (POPMYITBI TSl PEIICHHUSI OCHOBHBIX THUIIOB TPUTOHOMETPUYCCKUX YPABHEHUIA,

MOJIETTUPOBATh pealibHble CHUTYallMd Ha s3bIKE aireOpbl, COCTABIATH BBIPAKECHUS,
YpaBHCHHS, HEPABCHCTBA [0 YCJIOBHIO 3a/lauyM, HCCICI0BAaTh IIOCTPOCHHBIC MOJCIU C
MCII0JIb30BAHUEM alllapaTta aareophl.

DOyHKIUM U TpapuKu:

CBOOOJTHO OMEPUPOBATh MOHATUAMHU: (YHKIHS, CHOCOOBI 3aJaHus (YHKIHUH, B3aUMHO
obpatHble (QyHKIIMH, KOMMO3UIMUS (PYyHKIUH, rpaduk (QyHKIMH, BBITOJHATH AJIEMEHTapHBIC
npeoOpa3oBaHus rpadukoB GyHKINH;

CBOOOJTHO OTEPHPOBATH IMOHATUSAMH: OOJIACTH ONpPEICICHUsI W MHOXKECTBO 3HAYCHUH
GyHKINU, HYTH QYHKIUH, TPOMEKYTKH 3HAKOITOCTOSIHCTBA;

CBOOOJIHO OIEPHUPOBATH MOHATHAMHU: UYETHBIE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
GYHKIIUHM, TPOMEXKYTKHM MOHOTOHHOCTH (YHKIMH, MAaKCUMyMbl W MHHUMYMBI (DYHKIUH,
HanOoJIbIIIee M HAUMEHbIIIee 3HaUCHNE (PYHKIIUN Ha TIPOMEKYTKE;

CBOOOJTHO OIEPHUPOBATH TMOHATHAMU: CTENEHHAss (YHKIMS C HATypaJIbHBIM W IIEJIBIM
nokasaresieM, rpaduk CTENeHHOM (YHKLIMU C HAaTYpajJbHBIM W LENbIM TOKa3areneM, rpaduk
KOpHS N-O CTETeHHN KaK (QYHKIIUN 0OpaTHOM CTENIEHN C HaTypallbHBIM TIOKA3aTeeM;

ONEepPHPOBATh TOHATHAMH: JIMHEWHAs, KBaJpaTW4yHas W JAPOOHO-IHMHEHHAs (YHKIHH,
BBITNIOJHATH 3JIEMEHTAPHOE UCCIIEIOBaHNE U TOCTPOCHUE UX IpaUKOB;

CBOOOIHO OMEpUPOBATH MOHITHSIMH: MOKa3aTelbHas W jorapudmuyeckas (QyHKIUH, UX
CBOWCTBA ¥ TpadMKH, HCIIOIB30BATh UX TPAPUKH TS PEIICHHS YPAaBHEHHIA;

CBOOOJTHO ONEpPUPOBATh TOHATHAMU: TPUTOHOMETPHUYECKAS OKPYKHOCTB, OIpENEICHUE
TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh Ipaduku (QYHKIMHA JUIs UCCIENOBaHMUS MPOLIECCOB M 3aBUCHUMOCTEH NpHU
peIIeHNH 3aa4 U3 JIPYTUX Y4eOHBIX MPEIMETOB U PEalbHOW KU3HH, BBIpaXaTb (HopMylIamu
3aBUCUMOCTH My BEITHUNHAMH,

Hauyana MmaTeMaTH4eCKOro aHAJIN3A:



CBOOOJTHO OIEPHUPOBATH TOHATHUAMHU: apuPMeTHdYecKass U TeOMETpUYecKas Iporpeccus,
0ecKkoHeuHO yObIBaIOIasi FeOMETPUYECKasl POrpeccHsi, IMHEHHBINA U 3KCIIOHEHLIUAIBHBIA POCT,
(dopMyIa CI0XKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O KOHCTAHTE;

MCIIOJIb30BaTh IPOTIPECCUM ISl PELIEHUS PEANIbHBIX 3a]a4 IIPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUpPOBaTh TOHSATHSAMH:  TIOCIEAOBATENLHOCTh,  CIIOCOOBI  3a/aHUS
IIOCIIEA0BATEBHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKICHUS MATEMaTHYECKOT0 aHaJIN3a KaK aHaju3a OECKOHEYHO MaJbIX;

CBOOOJHO ONEpPUPOBATH MOHATHSIMH: HENpPEpbIBHbIE (YHKIIMHM, TOUYKH pa3pbiBa rpaduka
(GyHKIMU, aCHMOTOTHI Tpaduka QyHKIHH;

CcBOOOJIHO ONEpHPOBATh MOHATHEM: (DYHKIMS, HENpepbIBHAsE Ha OTpE3Ke, NPUMEHATh
CBOWCTBA HEMIPEPBIBHBIX (DYHKLUH [T pelIeHUs 3aa4;

CBOOOJTHO ONEpPUPOBATh MOHATHAMHU: TI€pBas H BTOpas NPOHM3BOJIHBIC (YHKIIHH,
KacaTenbHas K rpaduky QpyHKINH,

BBIUHCIIATh MPOU3BOAHBIE CYMMBI, INPOM3BEICHMS, YaCTHOTO M KOMIIO3ULUHU JABYX
(byHKUUH, 3HaTh TPOU3BOHBIE 3JIEMEHTAPHBIX (PYHKIIHIL;

UCTIOJIb30BaTh T€OMETPUIECKUNA U (PU3MUECKUI CMBICI POU3BOAHOM [T pEeLIeHHS 3a/1a4.

MHuoxxecTBa M JIOTHKA:

cBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXKECTBO, OIIEpallMy HaJl MHOXKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapar JUisl ONMCAaHUS PEaJbHBIX IPOLECCOB
U SIBIICHU, TIPU PEIICHUH 3a/1a4 U3 JPYTUX y4EOHBIX MPEIMETOB;

CBOOOJIHO ONIEpUPOBaTh IMOHATHSMU: OIpEIEICHHE, TEOpeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JO0Ka3aTelbCTBO, pPABHOCWIBHBIE ypaBHEHHUS U
HEPABEHCTBA.

K xonmy oOyuenus B 11 kJjacce oOy4aromuiicsi MOJMYYHUT CIEAYIOIIHE IPEeIMETHBIE
pe3yabTaThl IO OTACIBHBIM TeMaM paboueld MporpaMmbl yueOHOTO Kypca «Anrebpa w Havamra
MaTEMaTHYECKOTO aHAJIN3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJIHO OMNEpUPOBAaTH MOHATUSAMHU: HATypajJbHOE U II€JI0€ YHUCIO, MHOXECTBA
HaTYpaJIbHBIX M LEJBIX YHUCEN, MCIOIb30BaTh MPU3HAKU AeaumocTtu uenbix yucen, HOJ u HOK
HaTYypaJIbHBIX YHMCEIl AJI PEIIEHUs 3a1a4, IPUMEHATh aroput™M EBkinnna;

CcBOOOJIHO OIEPUPOBAThH MOHATUEM OCTATKa IO MOJYJIIO, 3alIMChIBATh HATypaJbHbIC YHCIa
B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEpUpPOBAaTh MOHATHUSMU: KOMIUIEKCHOE YHCIO U MHOXXECTBO KOMILJIEKCHBIX
Yuces, MPeICTaB/IATh KOMIUIEKCHBIE YHCIa B alreOpandeckoil M1 TPUrOHOMETPUUECKO (Gopme,
BBITOJIHATH apU(PMETHUECKHE ONEPALMU C HUMH U N300paXkaTh HA KOOPJMHATHON TIOCKOCTH.

YpaBHeHMsI U HEPABEHCTBA:

CBOOOAHO  ONEpUPOBaTh  MOHATUSAMM:  HMpPPALMOHAIbHbIE,  IIOKa3aTelIbHbIE U
Jorapu(pMHUECKUE HEPABEHCTBA, HAXOAUTh UX PEIICHUS C IOMOIIBIO PABHOCHIBHBIX [1€PEXO/IOB;

OCYILIECTBIISATH OTOOP KOPHEH MpH pelIeHNH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOZHO OINEpPUPOBaTh IOHSATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHATH
HE00X0IMMbIe (POPMYIIBI TS PEIICHUS] OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOOJIHO ONEPUPOBATh MOHATUSAMH: CUCTEMA U COBOKYITHOCTb YPABHEHUI U HEPABEHCTB,
PaBHOCHUJIBHBIE CUCTEMBI M CUCTEMBI-CIIEJCTBUS, HAXOAUTh PEIICHUS CUCTEMBI U COBOKYITHOCTEN
palMOHANBHBIX, WPPAMMOHAIBHBIX, TIOKA3aTeNbHBIX W JIOTapU(PMHUYECKUX YpaBHEHHHA H
HEPABCHCTB;



pemathk paluoHaNbHBIC, WPPANUOHAIBHBIC, TIOKa3aTelbHBIC, JIOTAPU(PMUICCKUE |
TPUTOHOMETPUUYECKHE YPABHEHUSI U HEPABEHCTBA, COAEpIKAIlUe MOIYJIA U TapaMeTphI;

MPUMEHSATH TpapuuecKre METObI 1Tl PEIIeHUs] YPaBHEHHU 1 HEPABEHCTB, a TaKKe 3a7a4
C IapaMeTpaMu;

MOJICTTUPOBATh pEAbHBIC CHUTYallMd Ha s3BIKE aIreOphl, COCTABJIATH BBIPAKCHUS,
ypaBHEHHUS, HEPaBEHCTBA M MX CHCTEMbI IO YCJIOBHUIO 3a/1ayH, HCCIENOBaTh IMOCTPOCHHbBIE
MOJIEJIM ¢ UCTIOJIL30BAHMEM ammapaTa anreOpbl, THTEPIPETUPOBATh MOJIYUYCHHBIH PE3ybTaT.

DOyHKIUM U rpadpuku:

CTPOUTH TpaQUKH KOMIO3UIMHA (HYHKIUN C IMOMOIIBI0 AJIEMEHTAPHOTO UCCIICIOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHIA;

CTPOUTH TeOMETpHYecKHe oOpa3bl ypaBHEHHUH U HEPABEHCTB Ha KOOPAWHATHOM
TUIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TPAUKU TPUTOHOMETPHUECKUX () YHKIIHIA;

MPUMEHATh QYHKLIUHU JJI1 MOJIEIHUPOBAHUS U UCCIIEI0BAHUS PEeaIbHBIX MPOIIECCOB.

Hauyajna MmaTeMaTH4eCKOro aHau3a:

UCIIONb30BaTh IMPOU3BOJIHYIO JUIS HCCIEAOBaHHUA (YHKIIMM HAa MOHOTOHHOCTh H
JKCTPEMYMBI;

HaXOJWUTh HauOOJIbIIIee U HAaUMEHbIlIee 3HaYeHHs] PYHKIIMU HENIPEPHIBHON HA OTPE3KE;

MCIIONb30BaTh MPOU3BOAHYIO JIJISI HAXOXKIACHHSI HAWIYYILEro PelIeHHs] B MPUKIATHBIX, B
TOM YHCJIE COIMAJIbHO-3KOHOMUYECKHX, 3a/la4yax, Uil OINPEJIEICHUS CKOPOCTH M YCKOPECHHS
mpoiiecca, 3a1aHHOT0 (POoPMYIION MK rpaduKoMm;

CBOOOIHO OMEPUPOBATH MOHATUSAMU: IEPBOOOPA3HAs, OTPEEIEHHBIN HHTETPall, HAXOAUTh
nepBooOpa3Hble 3JIEMEHTAPHBIX (YHKIMI M BBIYHCIATH HHTerpanl mo (opmyne HproToHa-
Jletibuumna;

HAXOJUTh IJIOMIAU TIOCKUX (PUTYp 1 00BEMBI TEJT ¢ IOMOIIBIO MHTETrpaa;

UMETh TPEJCTaBICHHE O MATeMAaTUYECKOM MOJCIUPOBAHUU Ha IMpPHUMEpPE COCTABIICHUS
nuddepeHIHaTbHBIX YPaBHCHHH,

peliaTh NPUKJIAJHbIE 33a4i, B TOM YHCIE COIMATbHO-YKOHOMHUYECKOTO U (PU3UYECKOTO
XapakTepa, CpeICTBAMH MaTeMaTHIECKOTO aHAJIN3A.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Yucsia 1 BBIYUCICHUA

Panmonaneupie uncna. OOBIKHOBEHHBIE U JE€CATUYHBIE APOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoauueckue apodu. Ilpumenenue apoOeil 1 NPOLEHTOB Ui PeIICHHs PUKIATHBIX 3a/1a4 U3
Pa3IMYHBIX OTpacied 3HAaHUW U PEabHOW KU3HHU.

JleiicTBuTenpHbIe YKcna. PalmoHanbHBIE W MPpAlMOHAIBHBIC YHCTA. ApUPMETHUYSCKHE
omnepanuu C JIEMCTBUTENBHBIMU 4YHCIaMU. MoOJynib JIEMCTBUTEIBHOTO YHMCIAa U €ro CBOMCTBA.
[TpuOmmkE€HHbIE BBIUYMCICHUS, TMpPaBUIA OKPYIJICHHs, TNPUKUIKA U OIEHKAa pe3yibTara
BBIYMCIICHHI.

Crenenb ¢ nenbM nokasateneMm. bunom Heiotona. Mcnonp3oBanue moaxoasimein popmbl
3aMKCH IEUCTBUTENIBHBIX YHUCEI U1 PELICHUS IPAKTUYECKHX 3a/1a4 U IPEICTABJICHUS IaHHbIX.

Apudmerndeckuil KOpeHb HaTYpaJIbHOM CTENIEHH U €Tr0 CBOMCTBA.

Crenenb C palMOHAIBHBIM TOKa3aTelieM M €€ CBOMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MIOKAa3aTeJIEM.

Jlorapudm uucmna. CoiictBa jorapudma. JlecaiTHaHbBIC U HATYPAIbHBIC JTOTaPU(PMBI.

CuHyC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHMCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC U
ApPKTAaHI'€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa M TOXKIECTBEHHblE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHHS.
PaBHOCHIIBHBIE YpaBHEHMS U YpaBHEHUsI-ClieACTBUs. HepaBeHCTBO, peleHne HepaBeHCTBA.

OCHOBHBIE METOJIbI PELICHUS LEIBIX U APOOHO-pAllMOHATIBHBIX YPABHEHUH U HEPABEHCTB.
MHorowieHsl OT OJHOM IepeMeHHOHM. /[leneHue MHOrodjaeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorounensi ¢ riensimu kodddunmentamu. Teopema Buera.

[TpeoOpa3oBaHys YHCIOBBIX BBIPAKEHH, COJIEPKAIINX CTETICHH U KOPHHU.

Wppaunonaneupie  ypaBHeHHs. (OCHOBHBIE METOJAbl  PEIICHUS  HUPPALUOHAIBHBIX
YpaBHEHUM.

IToka3zaTenbHble ypaBHEeHUs1. OCHOBHBIE METO/IbI PELLICHUS [TOKA3aTEIbHBIX YPAaBHEHUH.

[TpeoOpa3oBanue BEIpAKEHUH, COAEPIKAIINX JIOTApU(PMBI.

Jlorapugmuueckue ypaBHeHHA. OCHOBHBIE METOABl PEIICHHS JIOrapu(PpMHUECKUX
YpaBHEHUM.

OcHoBHble TpuroHoMmerpuueckue Qopmynsl. I[IpeobOpasoBaHue TPUTOHOMETPHUUECKHUX
BBIpaKCHUM. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUMN.

Pemenne cucreM JIMHEWHBIX ypaBHEHMH. MaTpuua CHUCTEMBI JIMHEWHBIX YpaBHEHUM.
Onpenenurens MaTpulpl 2X2, €ro reOMETpUYECKHUH CMBICI M CBOWCTBA, BBIYUCIIEHUE €TI0
3HAUEHHUs, IPUMEHEHUE ONPEACIIUTENS ISl PEIIECHUsI CUCTEMbI JIMHEHHBIX YpaBHeHHUN. Pemenue
NPUKJIAJHBIX 3a7a4 ¢ MOMOUIbI0 CUCTEMBI JIMHEWHBIX ypaBHEeHHUH. MccienoBanue nmocTpoeHHON
MOJIEJIH C TOMOIIBIO MaTPHI] U OIIPEACIIUTEIICH.

ITocTpoeHre MaTeMaTHYECKUX MOJENEW peaJbHOM CUTyallMd C IIOMOLIbIO YPaBHEHUN U
HepaBeHCTB. [IpuMeHeHMe ypaBHEHHWH M HEPAaBEHCTB K PEIICHUI0 MAaTEMATHYECKUX 3aJad U
3aJa4 U3 pa3INuHbIX 00JacTel HAyKU U peallbHOU JKHU3HU.

DyHKIUHN U TPaPUKH

OyHKIUA, crmocoobl 3amanus ¢GyHKuuH. B3ammHO o6patHble (QyHkiuu. Kommosumwms
bynkuwmii. ['paduk Gyakmmm. DnemenTapHbie mpeoOpazoBanus rpadUKoB GyHKIIAM.



OO6nacTp ornpeneneHuss ¥ MHOXKECTBO 3HaueHui ¢yHkmmn. Hymn ¢pyakumu. [IpomexyTkn
3HAKOMOCTOSHCTBA. UETHble W HeuérHble (QyHkiMU. [lepuoanyeckue ynkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcUMyMbl 1 MUHMUMYMBI (QyHKIMH. Hanbomnbiiee 1 HauMeHbIIee
3Ha4eHUs1 QYHKIIUU Ha IPOMEXKYTKE.

Jluneiinas, kBagpaTudHas U ApOOHO-TMHEWHAsS QYHKIUUA. DJIEMEHTapHOE UCCIIEOBAaHUE U
HOCTPOEHHE UX TPAPUKOB.

CrenenHas (pyHKIMsS C HAaTypaJbHBIM M ILIEJbIM Moka3areneM. EE cBoiicTBa U rpaduk.
CaolicTBa U rpaduk KOpHsS N-0il cTeneHM Kak (pyHKUIMHU OOpaTHOW CTENEHU C HATypalbHBIM
IIOKa3aTeJIEM.

[Toka3zarenbHas u jgorapupmuueckas GyHKIUM, UX cBOcTBa U rpaduku. Vcnonabs3zoBaHue
rpaduKoB (PYHKIUH U1 pelieHns ypaBHeHUH.

TpuroHomeTpuyeckass OKpPY)KHOCTb, OIpPEIEICHUE TPUTOHOMETPUUYECKUX (PyHKUIUH
YHUCJIOBOT'O apIyMEHTA.

OyHKIMOHAIBHBIE 3aBUCUMOCTHU B pealIbHBIX Ipolieccax U sBIeHUsIX. I'paduku peanbHbIX
3aBUCUMOCTEHN.

Hayana maTreMaTH4ecKoro aHajaimsa

ITocnegoBaTenbHOCTH, CIOCOORI 3a4aHMs MOCIEA0BAaTEILHOCTEH. MeTo I MaTeMaTH4ecKoi
MHAYKIAA. MOHOTOHHBIE M OTPaHUYEHHBIE IOCIENOBATEIBHOCTU. VCTOpHA BO3HUKHOBEHUS
MaTeMaTHYECKOro aHaJIN3a Kak aHaJIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass W TreoMeTpUyYecKas mporpeccud. beckoHeyHO — yObIBaromas
reomeTpuueckas nporpeccus. CyMma 0€CKOHEUHO YOBIBAIOIIEH T'€OMETPUYECKON MPOTPECCHH.
JIuHelHBIN M OKCHOHEHUMAIbHBIA pocT. Yucimo e. Dopmyna CIOXKHBIX IPOLICHTOB.
Hcnonp30BaHuE IPOTPECCUM VISl PELIEHUs PEANIBHBIX 3aa4 IPUKJIAJIHOIO XapaKTepa.

HenpepbiBHble (yHKIMM W WX CBOWCTBA. TOUYKM pas3pbiBa. ACHMOTOTH TI'padUKOB
¢yuknuii. CBoiicTBa (yHKIUI HENpPEpBIBHBIX Ha OTpe3ke. MeToJl MHTEpBaJOB Ul PELICHHS
HepaBeHCTB. [IpruMeHeHne CBONCTB HENPEPBIBHBIX (YHKLMHN /IS peIlIeHHs 3a/]1ay.

[TepBas u BTOpas npousBoaHble GpyHKIUU. ONpenesneHne, reOMeTpUIeCKUi 1 PU3NIECKUI
CMBICTT IPOM3BOIHOM. Y paBHEHUE KacaTeNbHOU K rpaduKy QyHKIIHU.

[TpousBoaHble AneMeHTapHbIX GyHKUMN. [Ipon3BoaHas cyMMBbl, IPOU3BEAEHUS, YACTHOIO
Y KOMIIO3UIIUU (YHKIHH.

MHoxkecTBa M JIOTHKA

MHoecTBO, Onepaly HaJl MHOXKECTBAMM M MX cBolcTBa. /lnarpammsl Diniepa—Benna.
IIpuMeHeHrne TEeOPETUKO-MHOKECTBEHHOIO amnmnapara s OIMCaHWs PEeaJbHbIX IMPOLECCOB U
SBJICHUH, IPU PEIIEHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOWCTBO  MaTeMaTH4YeCKOTO  OOBEKTa,  CIIEACTBUE,
JI0Ka3aTeJIbCTBO, PABHOCWIIBHBIC YPABHEHUSI.

11 KUIIACC

Yucsia 1 BBIYUCICHUA

Harypanbasle u nensle uucna. IIpuMeHeHue NPU3HAKOB JAEIUMOCTU IENbIX YHCEN,
HanOonpmui o6t nenutensd (nanee — HOJl) m nanmenpiee obmiee kparHoe (manee — HOK),
OCTaTKOB 0 MOAYJIO, anropuT™Ma EBKIua 71s perienus 3a1a4 B ENbIX Ynuciax.

KommnekcHple uuncma. AsnreOpandeckas W TpUTOHOMETpUYeckas (HOPMBI  3arucH
KOMIUIEKCHOTO Yuclia. ApupMETHUECKHE ONEepaluy ¢ KOMIIEKCHBIMU unciaMmu. M3o0pakeHnue
KOMIUIEKCHBIX YHCEJI Ha KOOpAMHATHOM miockocTh. @opmyna MyaBpa. KopHu N-oii cTenenu u3



KOMIUIEKCHOTO uyHcia. [IpuMeHeHne KOMIUIEKCHBIX YHCeT I pemeHus (U3NIEeCKUX |
TFEOMETPUYECKHX 3aad.

YpaBHeHusI U HepaBeHCTBA

Cucrema 1 COBOKYIIHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

Ot00p KOpHEH TPUTOHOMETPUUYECKUX YPAaBHEHHH C IMOMOLIbIO TPUTOHOMETPUYECKOMH
OKpPY>XHOCTH. PellieHne TpuroHoMeTpu4ecKiX HEPaBEHCTB.

OcCHOBHBIE METO/IbI PEILIEHUS TTOKA3aTENIbHBIX U JIOrapU(PMUIECKIX HEPABEHCTB.

OcCHOBHbBIE METO/IbI PELLICHUS UPPALIOHATbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  PEIIEHUS CHUCTEM W COBOKYIIHOCTEH  PAallMOHAJIBHBIX,
UppalMOHATIBHBIX, TOKA3aTENbHBIX U JOrapu(MUUECKUX YPAaBHECHHH.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamHu.

[IpuMmeHeHre ypaBHEHUMN, CUCTEM U HEPABEHCTB K PELIEHUI0 MAaTEMaTHYECKHUX 3ajad U
3a7lady U3 pa3IMyHbIX 00JIacTed HAyKM M peaJIbHOW JKU3HHU, HMHTEpIpeTanus IOJIy4EeHHBIX
pE3yJIbTAaTOB.

DyHKIUHN U TPaPUKH

I'padux xommoszunmu GyHkiui. ['eomerpuueckue oOpas3bl ypaBHEHH M HEPABEHCTB Ha
KOOPAMHATHOW IJIOCKOCTH.

Tpuronomerpuieckue GyHKINHU, UX CBONCTBA U TPaPUKH.

['paduueckue MeToAbl pEUICHUS YpaBHEHHH H HepaBeHCTB. [ 'paduueckue MeETOAbBI
peleHus 3a1a4 ¢ napaMeTpamH.

Hcnonb3oBanue rpapukoB (QYHKUIUI A HCCIEAOBaHHUs MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpbIE BO3HUKAIOT P PEIICHUH 3a]1a4 U3 APYTUX y4EOHBIX MPEIMETOB U PealbHOM KU3HHU.

Hayana maTreMaTH4ecKoro aHajaimsa

[TpumeHeHre MPOU3BOIHOM K MCCIEI0BAHUIO (PYHKIIMI HA MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxosxneHne HauOobIero 1 HAMMEHbLIEro 3HaYeHU I HeNIpephIBHON (PYHKIIMH HA OTPE3Ke.

[IpuMeHeHrEe NPOU3BOMHOM Ml HAXOXACHHUS HAWIY4IIEro pELIEHWs B INPHUKIAIHBIX
3amavax, A OINpENeNIeHUs] CKOPOCTH W YCKOpPEHHs Ipolecca, 3aAaHHOro (opMynod wiu
rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO IepBooOpa3HbIX. [lepBooOpa3Hble 37€MEHTapHBIX
¢ynkuuit. [IpaBuna Hax0XIeHUs IEPBOOOPA3HBIX.

Wurerpan. I'eoMeTpuyecKkuii CMbICI MHTErpaja. BeldyucieHne onpenenéHHoro nHTerpaia
no popmyne Herotona-Jleltouuma.

[IpumeHeHne wuHTErpana JUis HaxXOXKIEHHMs IUIomanedl IIockux ¢Guryp u o0bEMOB
TE€OMETPUUECKUX TEII.

[Tpumeps! pemenuil nuddepeHuanbHbIX ypaBHEHUH. MareMaTuueckoe MOAEIUpPOBaHNe
peabHBIX MPOIECCOB C MOMOIIBIO TH(PepeHINaTbHBIX YPaBHEHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoimyecTBo yacos
DJIeKTPOHHbIE
Ne HaumenoBanue pasieoB U TeM B Tom ymene  (yugposwie)
n/n nNporpamMmel Bcero Kontpoapnpie  Ipakruteckue o o0pazoBaTebHbIE
padoThI padoThI nporpamme pecypebI
BOCIIMTAHUS

MHOXeCTBO IEHCTBUTEIEHBIX

yucesn. MHOTO4IECHBI.

ParmonansHbie ypaBHEHUS U

HepaBeHCTBa. CUCTEMBI IMHEWHBIX 24 1 https://resh.edu.ru/

ypaBHEHUH

BocnumamesbHbiii ypok no meme 2

«Mymo 8 Mup 3HaHUU»

Oynkiun u rpaguku. CTeneHHas 12 1 1 https://resh.edu.ru/

(GYHKIHS C IIETBIM ITOKa3aTelieM

Apudmernueckuii KOpeHb N-0it https://resh.edu.ru/

creneHu. MppannonaabHbie 15 1

ypaBHEHUS

[TokazarenbHast QyHKIIMSL. 10 1 https://resh.edu.ru/

[TokazarenbHble ypaBHEHUS

Jlorapudmuyeckasi pyHKITHS. 18 1 https://resh.edu.ru/

Jlorapudmuueckue ypaBHEHHS

TpUrOHOMETPUUECKHUE BBIPAKECHUS 29 1 https://resh.edu.ru/

U ypaBHEHUS

TTocenoBaTeabHOCTH U 10 1 https://resh.edu.ru/

porpeccuu
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

HenpepsiBable hyHKITNY.

https://resh.edu.ru/

8 20 1
[IpounsBoaHas

9 [ToBTOpEHwUE, 0606HI€HI:IC, 5 ) https://resh.edu.ru/
CUCTEeMAaTH3aIHsl 3HAHHHA

10 [ToBTOpenue kypca anredpsl 8 - 9 5 https://resh.edu.ru/
KJiacca
[ToBTOpenue kypcea 8§ - 9 knacca https://resh.edu.ru/

1 BocnumamesnbHbili ypoK no meme 3
“Mamemamuuyeckuii Kokmelinb»
(uHmennekmyanovHasa uzpa)

OBUIEE KOJIMYECTBO YACOB I10 141 10

I[TPOTPAMME


https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KITACC

KoaudecTBO 9acoB

DJIEeKTPOHHbIE
Ne HanmeHnoBaHue pa3ieioB U TeM BTomuncae  (yugpossie)
n/u NPOrpaMMbl Bcero Kontpoapueie  Tpakruyeckue  po o0pasoBaTe/bHbIe
padoTbl padoThI nporpamme pecypes:
BOCIIMTAHUS
UccnenoBanue GpyHKImii ¢ 29 1
MTOMOIIBIO TTPOU3BOTHON
[TepBooOpasHas 1 HHTETpa 12 1
I'paduKu TPUTOHOMETPHUCCKUX 2
¢bysakuuid. TpuroHomeTpuyecKue
HEpaBEHCTBA 14 1
BocnumamenbHsbili ypok no meme: «B
MUpe MamemamuKu»
WpparnuoHanbHble, MOKa3aTeIbHbIC 24 1
u Jjorapu(MUYeCcKre HepaBEHCTBA https://resh.edu.ru/
KommiekcHble uncia 10 https://resh.edu.ru/
HatypanbHble 1 1ienbplie yncia 10 https://resh.edu.ru/
Cucremsl parmoOHAIBHBIX,
HMPpAMOHATILHBIX ITOKA3aTEIbHBIX U 12 1
JOrapu(pMHUUECKUX YPaBHECHHUI
3agauu ¢ mapameTpamMu 16 1
[ToBTOpenue, 060061IeHNE, 2
cHUcTeMaTu3alus 3HaHUI
BocriumamenbHbili ypoK no meme: 16 2

«BosHylimeco cnokotiHo! Y sac

3Kk3ameH!»


https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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