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AHHOTAIIUA
HaszBanue PABOYAS [IPOI'PAMMA yueOHOro mnpeamera
MIPOTPaAMMBI «Anredpa 1 HayaJla MATEMaTHYECKOTO AHAIIN3a
Kpartkas PabGouass mporpamMmma y4eOHOTO Kypca «Ajredpa u
XapaKTEePUCTHKA Hayaja MaTeMaTH4YEeCKOro aHajau3a» yriayOJEeHHOTO
IIPOTPaMMBbI ypoBHs aiig oOydarommxca 10 —11 knaccoB pazpadboTana

Ha OCHOBE denepaabHOTO rOCyAapCTBEHHOTO
o0pa3oBaTEIBLHOIO  CTaHJIapTa  CpeAHero  oOIlero
oOpa3oBaHus, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUM, TPEABIBIAEMBIX K MaTeMaTHYECKOMY
00pa3oBaHUI0, U TPATUIIMNA POCCHUHUCKOTO 0Opa30BaHMS.
Peanmuzanust mporpamMmbl  oOecriedMBaeT  OBJIAJCHHUE
KJIFOYEBBIMHA KOMITETCHIIUSIMH, COCTaBJISIFOIIUMH OCHOBY
JUIL  CaMOPAa3BHTHS M HEMPEpPhIBHOTO 00pa3oBaHUs,
IIEJIOCTHOCTh ~ OOMICKYJbTYPHOTO,  JIMYHOCTHOTO |
MO3HABATEIILHOTO PA3BUTHSI INYHOCTH 00YUAIOIIAXCSI.

B cTtpykrype yueOHOro kypca «Anredpa m Hayana
MaTEeMaTUYeCKOTO aHaIM3a» BBIJACICHBI CIICTYIONTHE
colepKaTeIbHO-MeTOIMYeckre  JuHUU: «Ymcma
BEIYHCIICHUSY, «DyHKIMU U Tpadukn», «YpaBHCHUS U
HepaBeHCTBa», «Hauama maTeMarmdeckoro aHaauzay,
«MHoecTBa 1 JIOTHKa». Bce 0CHOBHBIE CoJiepKaTeIbHO-
METOJIUYECKUE JIMHUM M3Y4aroTCs Ha MPOTSHKCHUU JIBYX
JeT 00ydeHHs Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHusl,
€CTECTBEHHO [OTIONHSA JAPYr JApyra W TMOCTENEHHO
HACBIIAsICh HOBBIMM TE€MaMHM W paszjaeinamu. JlaHHbIN
y4e€OHBIN KypC SBJISIETCS WHTETPATUBHBIM, IOCKOJBKY
oO0benuHsieT B cebe  coiepkaHUE  HECKOJBbKUX
MaTeMaTHYeCKUX JTUCIUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYCCKUH aHau3, TEOpHs
MHOXKECTB, MaTeMaTHYeCKas Joruka u apyrue. [lo mepe
TOT0 KaK 00ydaronuecs oBjIaJeBaloT BCE 00Jiee MMPOKUM




MaTE€MaTUYeCKUM allllapaToM, y HHX I0CJIEA0BATEIBHO
(dopMupyeTCsi M COBEPILIEHCTBYETCS YMEHHUE CTPOMTH
MaTE€MaTU4YeCKyl0  MOJENb  peajbHOM  CHTyaluH,
IPUMEHATh 3HAHWSA, IIOJNyYECHHbIE IIPM  HU3Y4YCHUU
yu4eOHOro Kypca, Uil pPEIIEHUS CaMOCTOSITENIbHO
c(OpMyJIMPOBAHHON MaTeMaTHYECKOW 3a/Jayu, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

Cpok peanuzanuu
MIPOTPaMMBI

2 roja:
10 xmacc — 136 gacoB (4 yaca B HECIIO),
11 xmacc — 136 4acoB (4 yaca B HEACIIO).




[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B 4aCTH:

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WI€HAa POCCUUCKOTO 00IIECTBA, MPEJCTABICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHUHA, MPOICAYP
rpaXaaHckoro  oOmiectBa  (BBIOOpPBI,  OMPOCHKI W JpYroe), yMEHHeE
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHM C HX
GYHKIASIMHA 1 Ha3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLIJIOMY M HACTOSAIIEMY POCCHUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHHM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HSKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOT0 Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUN HAYKH U JESATENbHOCTBIO YYEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYMBOTO OYyIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEUICHUH, pacCyKIE€HUM, BOCIIPUUMYHUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

chOpPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE THMTAaHHWE, COATAaHCHPOBAHHBIA PEKUM 3aHIATHH W
OTIIbIXa, peryisipHas (u3nYecKasi akTUBHOCThH), (PU3NYECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpYyJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTH K  MaTeMaTHM4eCKOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMUS



c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIBTYPhl, TIOHUMAHUE BIIASHUS
COITMATTbHO-?KOHOMUYECKUX IPOIIECCOB HA COCTOSHUE MPUPOTHON U COIHMATBHOMN
Cpe/Ibl, 0OCO3HaHUE III00aIbHOTO XapaKkTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTEeMAaTHIECKON
HAyKHU Kak cepbl 4eTOBEUECKOMN IeITEIHOCTH, ITAMOB €€ Pa3BUTHS M 3HAUUMOCTH
JUISL pa3BUTHUSL IMBUJIM3AIIMY, OBJIAJICHUE SI3bIKOM MaTEMAaTUKU U MaTeMaTH4YECKOU
KYJBTYpOU KaK CPEJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATEINIbCKYIO JEATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3naBaTe/ibHbIEC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue qeficTBu:

BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICJICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUY,
OCHOBaHUS J1s1 0000LIEHNS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (popMynupoBaTh U  MOPEeOOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUMS
B (pakrax, JaHHBIX, HAOJIONCHUIX U YTBEPKACHUSX, Mpeiaratb KpUTEpUU s
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JienaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENBHO 10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKACHUI
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTEH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 peleHus Yy4eOHOW 3ajaud (CpaBHHUBATh HECKOJIBKO
BapHaHTOB PELIEHUS, BHIOMpPATh HauOoJ1ee MOAXOASIIUN C yUETOM CaMOCTOSATEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpEYHE,  Mpodiemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3ULIUI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBaHHE
10 YCTAHOBJICHUIO OCOOCHHOCTEN MAaTeMaTH4eCKOro o0beKTa, IBJIEHUs, MpolLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;



CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUS, WCCICNOBAaHUS, OICHHWBATh  JTOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BBIABUTATH
MIPE/IIOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISBJISITh JeQUITUTHI HHPOPMAIMH, JAaHHBIX, HEOOXOAMMBIX Ui OTBETa Ha
BOMPOC | JUIsI pEIICHU 3a/1a4H;

BBEIOMPATh MH(POPMAITHIO U3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUAOB U (PopM
IPECTaBICHNUS;

CTPYKTYpUpPOBaTh WHGOpPMAIMIO, MPEICTaBIATh €€ B pa3IUYHbIX (opmax,
WLUTIOCTPUPOBATH TpaduvecKH;

OILICHUBATh HaAEKHOCTD uHdopmaIuu o CaMOCTOSITENILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE NeiCTBHA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
LEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U IIMCBMEHHBIX TEKCTax, JaBaTb IIOSICHEHHMs 110 XOHYy peLICHHs 3a1auy,
KOMMEHTHPOBATH IOJTYyYECHHBIN PE3yJIbTaT;

B X0JI¢ OOCYXJIEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOJeMbl, pelaeMoN 3aJadd, BBICKA3bIBATh WJEH, HAILIEJICHHbIE Ha IOHMCK
pEelIeHNsl, COIMOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapyKMBaTh pa3jiu4ve M CXOJCTBO MO3ULIMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

MIPEACTABIATh PE3YIBTAThl PEIIECHUS 33J1a4d, SKCIIEPUMEHTA, UCCIEIOBAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NpEe3eHTAlNN U OCOOCHHOCTEN ayAUTOPUH.

PerynsitTuBHbIEe YHUBEPCAJIbHbIE YUeOHbIE AeiiCTBHS

Camoopranusamnus:

COCTaBJIATH IIJIaH, AJITOPUTM PEIICHUS 3a/a4M, BBIOUPATh CIIOCO0 pelieHus ¢
Y4ETOM MMEIOIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIaJICTh ~ HaBBIKAMU  TO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHHUS
COBEPIIAEMBIX JEUCTBUA M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAACTh
crocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISI Tpollecca M pe3ysibTaTa PEIICHUS
MaTEMaTHYECKOM 3a1a4H;

MPEABUAETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 331a4H,
BHOCHTH KOPPEKTHBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLIEHMBATh COOTBETCTBUE PE3YJbTaTa LEIH U YCIOBUSAM, OOBSICHATH IPUYUHBI
JOCTHKEHUSI WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATENIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBmecTHAasl 1€ATEJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThbl TpU pEHIeHUH YYEOHBIX 3a7ad, MPUHUMATh I1€Jb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW pPabOThl, pacrpeneisiTh
BUJIBI pa0OT, I0TOBAPUBATHCS, 00CYKAATh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B T'PYIIOBBIX (Gopmax paboTsl (00CyxkaeHHs, 0OOMEH MHEHU,
«MO3TOBBIC IITYPMBD» U UHBIE), BHITOJIHATH CBOIO YacTh Pa0OTHI M KOOPJUHUPOBATH
CBOM JICUCTBHS C IPYTMMH YICHAMHU KOMaH/bl, OLICHUBATh KAYE€CTBO CBOET0 BKJIAJa
B O0mMii TPOAYKT TIO KpUTEpUsM, CHOPMYIHUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOywenuss B 10 kiaacce oOydwaromuiicss MHOJIYYUT CIEIyIOIINE
IpeIMEeTHbIE Pe3yJIbTaThl IO OTIEIbHBIM TeMaM pabodeil MmporpaMMbl y4eOHOTO
Kypca «Anredpa u Havajla MaTeMaTUYECKOro aHaTU3a:

Yuciaa 1 BBIYUCTCHUSA:

CBOOO/IHO OIEpUPOBaTh MOHATUSMU: palMOHAIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOLEHTHI, HPPALUOHAIBHOE YHCIO, MHOKECTBa
PAlMOHAIIBHBIX U ICMCTBUTENIBHBIX YUCET, MOLYJb AEHCTBUTENBHOTO YUCIIA;

OPUMEHATh JpOoOM M TPOLEHTHI JUIsl PEIICHHUs NPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIICH 3HAHUN U pEAIbHOW KU3HU,

NPUMEHSATH NMPUONMKEHHBIE BBIYMCIICHUS, IPABUJIA OKPYTJIECHUS, IPUKUIIKY U
OLICHKY PE3yJbTaTa BBIYNCIICHUN;

CBOOOJHO OMNEPHUPOBATH MOHSATHEM: CTENEHb C LEJbIM [OKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMUCH IEUCTBUTENIBHBIX YHCEIT JISl pEIIeHUS
MIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX;

cBOOO/IHO OIEpPUPOBaTh MOHATHEM: apUPMETHUECKUH KOPEHb HaTypajlbHOU
CTEIICHH;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHb C PallMOHAIbHBIM ITOKa3aTeleM;

CBOOOIHO ONEpUpPOBaTh MOHATHUSAMU: JIOTapU(PM UHKcaa, AECITHUYHBIE U
HaTypaJbHBIC JIOTApU(MBIL;

CBOOOJIHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHT€HC
YUCJIOBOTO apTyMEHTA;

ONEPHUPOBATH MOHATUSMU: APKCUHYC, APKKOCHUHYC W apKTAHT€HC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJIHO OIEPUPOBATH MOHITUSIMHU: TOXKJIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHHUS U YPABHEHUSI-CIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;



OPUMEHATHh pPa3IMYHbIE METOJbl PEIICHUs PALUOHAIBHBIX MU JIPOOHO-
palMOHAIbHBIX YpPaBHEHUH, NPUMEHATh METOJl HWHTEPBAJIOB JJI1 pELICHUs
HEPABEHCTB;

CBOOO/IHO OIEpUpOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEpEeMEHHOH,
MHOTOYJIEH C LENIBIMU KO3PPUIIMEHTaAMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JICJICHUE
MHOrOuYJ€Ha Ha MHOTOWIEH C OCTaTKoM, TeopeMy be3y u Teopemy Buera nus
pelieHus 3a1ay;

CBOOOZIHO OMNEpUPOBATh TMOHATUSAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH,
MATpULA, ONPEACIUTENIb MATpPULBl 2 X 2 W €ro TeOMETPUYECKUU CMBICI,
UCIIOJIb30BaTh CBOWCTBA OMpeAeNnuTeNns 2 X 2 JJisl BBIYMCICHHUS €ro 3HaueHUs,
OPUMEHATH ONPEACTUTENN M PEIICHUS CHUCTEMBbl JIMHEWHBIX ypaBHEHUH,
MOJICJIMPOBATh PEaNbHBIE CUTYAIMH C TIOMOIIbIO CUCTEMBI JTMHEHHBIX ypaBHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IOMOIIBI0 MaTpUIl U OIpPEACIIHUTEIEH,
UHTEPIIPETUPOBATH MOTYYECHHBIN pPe3yNbTarT;

UCIIOJIb30BaTh CBOMCTBA JIGHCTBUH C KOpPHSAMHU JUIsl IpeoOpa3oBaHUsA
BBIPAKCHU;

BBINOJIHATH peoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COAEPKAIINX CTETIEHU C
palOHaIbHBIM IIOKA3aTENIEM;

UCIIOJIb30BaTh CBOICTBa norapumMoB IS npeodpazoBaHus
Jorapu(pMHUUECKUX BbIPAXKECHUN;

cBOOOIHO OMEpPUPOBATh MOHATHUSAMHU: HPPAIMOHANBHBIE, TOKAa3aTEIbHBIE U
JorapupMuUecKre ypaBHEHHUs, HAXOAUTh UX PEIICHUS C TTOMOIIBIO PABHOCHIIBHBIX
MIEPEXO0/I0B MM OCYIIECTBIISIS MPOBEPKY KOPHEH;

NPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYECKre GOPMYIIBI IS TPEoOpa3OBaHHUS
TPUTOHOMETPUUECKUX BBIPAKCHHUIA;

CcBOOOIHO OMEpUpPOBATh TMOHITHEM: TPUTOHOMETPUYECKOE ypaBHEHUE,
OPUMEHATh  HEOoOXOAuMble  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUII;

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXEHUS, YpAaBHEHHUS, HEpPaBEHCTBA IO YCJIOBHMIO 3aJayM, MCCIEA0BAThH
MOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alapara ajireophl.

DYyHKIUHN U TPAPUKHU:

CBOOOJTHO ONEPUPOBATh MOHITHAMU: (DYHKIIHS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO O0OpaTHble (QPYHKIUHU, KOMMOO3MIMUSA (QYHKUUNA, Trpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIIUI;

CBOOOJHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMPEEICHUS U MHOXKECTBO
3HaYeHUN QyHKINU, HYTH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOMHO OMEpPUPOBATh TMOHITHSIMH: UYETHBIE M HEUYETHBIE (DYHKIUH,
nepuoanydeckre QyHKIIUH, TPOMEKYTKA MOHOTOHHOCTH (PYHKIIMH, MAaKCUMYyMBbI U
MUHUMYMBI (pyHKIMH, HaumOoJblllee M HaMMEHbIIee 3HaueHHue (YHKIUU Ha
IPOMEXKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMSI C HaTypalbHBIM U
LENbIM TOKa3zaTeiaeM, rpapuK CTENEeHHOW (PYHKIHMM C HATypaJbHbIM U LEJIbIM



nokasarenemM, rpa@uk KOpHs N-0il CTeneHW Kak (PyHKIUU OOpaTHOW CTENEHHU C
HATypaJbHBIM MOKa3aTeJIeM;

ONEepUpOBaTh TMOHATUSMU: JUHEHHAs, KBaJpaTuyHas U JPOOHO-TMHEITHas
(GyHKUIMU, BBITIOJIHATD 3JIEMEHTAPHOE UCCIIEA0OBAHKUE U MMOCTPOCHUE UX TPadUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: IOKa3aTeslbHAs MU JorapupmMuyeckas
GyHKUIMHA, UX CBOMCTBA U TrpauKH, HUCIOIb30BaTh MX TIpa@UKUA IS pEIICHUS
YPaBHCHUI;

CBOOOJHO ONEPHPOBATH MOHATHSAMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
OIpEEICHNE TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku  (GyHKIUN Ui HCCIEAOBaHUS TMPOILIECCOB U
3aBHCHUMOCTEH TpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peantbHOMN
KHU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCIMOCTH MEXy BETUUMHAMU;

Havana maTreMaTH4eCcKOro aHajm3a:

CcBOOO/IHO ONEpUPOBATHh NOHATUSAMHU: apumMeThdyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUst, TUHEUHBIN U
HKCIOHEHLIUAJIBHBIN POCT, (POPMYJIa CIOKHBIX IPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IIPOTPECCUM U PEIIEHUs pEeajbHBIX 3a4ad IMPUKIATHOTO
XapakrTepa;

cBOOO/IHO OTIEPUPOBATH NOHITUAMMU: MOCIEI0BATENILHOCTbD, CIIOCOOBI 3a/1aHuUs
MOCJIEIOBATENbHOCTE, MOHOTOHHBIE M OTPAaHUYEHHBIE TOCIEAOBATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXIACHUS MAaTeMaTHUYECKOro aHal3a KakK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO ONIEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE (PYHKIIUU, TOUKH pa3pbiBa
rpaduka GyHKIMH, aCUMIITOTHI rpaduka PyHKIINY;

CBOOOJHO OINEPUPOBATH MOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke,
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 7151 peLIeHUs 3a/1a4;

CcBOOOJIHO OIEpUpOBaTh TMOHATUSIMU: TIepBas W BTOpas IPOU3BOIHBIC
dbyHKIMH, KacaTelbHas K Tpaduky QyHKINY;

BBIYKCIIATH ITPOU3BOAHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMITO3HIIMH
IByX (YHKIUH, 3HaTh IPOU3BOJIHBIEC AIEMEHTAPHBIX (PYHKIINIA;

WCIIOJIb30BaTh TEOMETPUUECKUN U (U3MUECKUN CMBICT MPOU3BOTHOM IS
pelIeHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATH  MOHATHSAMHU:  MHOXECTBO, OINEpaluud  Haj
MHOKECTBaMU;

UCITOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyisi ONMCaHUs pealbHbIX
MPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]]a4 U3 APYTUX YUYEOHBIX MTPEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUAMHU: OIpEACNICHHe, TEOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTHYECKOTO 00BEKTA, 10KA3aTeIbCTBO, PABHOCUIIbHbIC
YPaBHEHUS U HEPABEHCTBA.



K xonmy oOywyenuss B 11 kiaacce oOydaromuiics MHOIYYUT CIEIYIOIINE
IpeIMETHbIE PE3yJIbTaThl IO OTIEIbHBIM TeMaM pabodeil MmporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajia MaTEMaTUUECKOIO aHAJIN3ay:

Yuciia 1 BbIYHCICHHSA:

CBOOO/IHO OIIEPUPOBATH MOHATUSAMU: HATYPAJIbHOE U LIEJI0E YUCIIO, MHOKECTBA
HATypaJIbHBIX U LIEJBIX YUCEJI, UCIIOIb30BATh MPU3HAKU JIECIIUMOCTH LIEIIBIX YUCEI,
HO/l u HOK nHatypanbHBIX 4YMcCeNl I PELICHHs 3a/1ad, IPUMEHSATHh aJrOpUTM
EBknnpa;

CBOOOJHO ONEPUPOBATH IMOHATUEM OCTaTKa MO MOJYJIO, 3alHUChIBAThH
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX CUNUCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandecko u
TPUTOHOMETPHUUECKON (hOpMe, BBIMIOJIHATH apu(METHUECKUE ONEpaliil ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

cBOOOIHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
jJorapu(pMUUECKUEe HEpPAaBEHCTBA, HAXOAUTb UX PEUIEHUS C  IOMOILBIO
PaBHOCWIBHBIX IIEPEX0/IOB;

OCYILECTBISATh OTOOp KOpHEW TMpU pPEHIEHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble (OPMYJIBl Il  PELICHHWS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, NPPALMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

perarb palOHAJIbHBIE, UppaloHaIbHbIE, [IOKa3aTEeIIbHEIE,
jgorapupMuyeckue U TPUTOHOMETPUYECKHWE YpaBHEHUS] U  HEpPaBEHCTBA,
COJZIeprKalllie MOYJIM U IIapaMeTpBhl;

OPUMEHATH TpaduyecKue METOIbl JUIsl PELICHUs] YPaBHEHUM U HEPaBEHCTB, a
TaKXKe 3a/1a4 ¢ apaMeTpaMy;

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKE€ ainreOpbl, COCTaBIAThH
BBIPDAXKEHNs, YPAaBHEHMUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHUIO 33/a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara aureopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DyHKIUHN U TPAPUKU:

CTpOUTh TpadUKH KOMMO3UIMU (PYHKIUHA C MOMOIIBIO 3JIEMEHTAPHOrO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX (YHKIIMIA;

CTPOUTH TeOMETpUYECKre 00pa3bl ypaBHEHUH U HEPABEHCTB HAa KOOPAMHATHON
IIJIOCKOCTH;

CBOOOJIHO  OMNEpPUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPHUUECKHX

(yHKmii;



OPUMEHATh (GYHKIUM Ui MOJCIUPOBAHMS U HCCIENOBAaHUS pealbHbBIX
IPOLIECCOB.

Hauaja mareMaTH4eCKOro aHAJIM3A:

UCIIOJIb30BaTh NPOU3BOIHYIO JUISl UCCIIEI0BaHUs (DYHKIIMM Ha MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAWTh HauOoJblllee U HAaUMEHbIIee 3HAUCHUSI (PYHKIIMM HENPEPBHIBHON Ha
OTpPE3KE;

UCITIOJIB30BaTh IMPOM3BOJHYIO JUJIS HAXOXKJICHHUS HAWIY4YlIEro peleHus B
MPUKJIAJHBIX, B TOM YUCJE COLMATbHO-3KOHOMUYECKHUX, 3a/1a4ax, JUIsl ONpeIeIeHUs
CKOPOCTH U yCKOPEHHS MpoIiecca, 3aJaHHOTo (hOpMYIIoi Win rpaduKkoM;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, OMNpPEACIEHHBIN
UHTETpall, HAXOJUTh MEepBOOOpa3HBIC AIEMEHTAPHBIX (QYHKIMA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOAUTh IJIOIIAAN IUIOCKUX GUTYP U 0OBEMBI TE ¢ TOMOUIBIO UHTETpaIa;

UMETh IPEACTABICHUE O MATEMaTUYECKOM MOJCIMPOBAaHUU Ha IpPUMEpPE
cocraBieHus U pepeHnaIbHbIX YpaBHEHUH;

pemaTh NMPUKIAAHBIE 33Ja4, B TOM YHCJIE COLUAIbHO-3KOHOMUYECKOIO H
($U3NYECKOTO XapaKkTepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHaIU3a.

COJIEP)KAHUE PABOYEH ITPOI'PAMMBbBI
10 KITACC

Yuciaa v BBIYMCICHUA

PanmonaneHple umcia. OOBIKHOBEHHBIE U JAECSITUYHBIE JPOOU, MPOLIEHTHI,
OeckOoHeuHble mnepuoanyeckue Apodu. [lpumeHnenue apoOell U MPOLEHTOB JUIs
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACIEN 3HAHUN U PEaIbHOM KU3HH.

[elictBuTenpHple 4nciia. PalnMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIA.
Apudmernueckue  onepalMu ¢ JCUCTBUTENBHBIMU  4YHMclIaMd.  Moayib
JNEUCTBUTEILHOTO YUCNa U ero cBoicTBa. [IpubnmkEHHbIE BHIYMCICHMS, TIPABUIIA
OKPYTJIEHUs, IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenp ¢ 1nensIM nokazareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIeH (POPMBI 3aIIMCH IEUCTBUTEIBHBIX YNUCEN ISl PELLICHUS TPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHbp C palUOHAIBHBIM II0KAa3aTEIeM U €€ CBOWMCTBA, CTENEHb C
JEHCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa mnorapudma. [leciTudHbIE W HATypaJIbHBIC
JgorapuMsl.

CHHyC, KOCHHYC, TaHI€HC, KOTAaHTE€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTAa.

YpaBHeHUS U HEPABEHCTBA



ToxaecTBa U TOXKAECTBEHHbIE TMpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE ypaBHEHUS W ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pElIECHNE HEPABEHCTBA.

OCHOBHBIE METOIbI PEIICHUSI LIENBIX U APOOHO-PAIIMOHATIBHBIX YpPaBHEHUHN U
HEPABEHCTB. MHOrOWIEHbl OT OJHOW IEepeMEeHHOW. JleleHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHOrouIeHbI ¢ 11e1bIMU KO3 HUIIUEHTAMHU.
Teopema Buera.

[Tpeobpa3zoBanus YHCIOBBIX BBIPAXKEHUN, COEPKAIINX CTEICHH U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcHOBHBIE METOBI peLeHus
VppaLMOHAIbHBIX YPAaBHEHUM.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBl PELICHUS IMOKA3aTEIbHBIX
YPaBHEHUM.

[TpeoOpa3zoBaHue BbIpaXEHHM, COIEPIKALUX JOrapu(MBbI.

Jlorapudmuueckue YpaBHEHUS. OcHoBHBbIE METO/IbI peneHus
Jorapu(pMUYECKUX ypaBHEHUH.
OcHoOBHBIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPHUYECKUX BbIpaKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUIA.

Pemienne cucrteM JIMHEWHBIX ypaBHEHUW. Marpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHH. OnpenenuTens MaTpUIIbl 2X2, €ro FTEOMETPUUYECKU CMBICT U CBOMCTBA,
BBIYUCJICHUE €0 3HAYEHUS, MPUMEHEHUE OINPEACTUTENS Il PEUICHUS] CUCTEMBbI
JVHENHBIX ypaBHEHU. PelleHne NpuKIagHbIX 3aJad C IOMOIIBK) CHUCTEMBI
JIMHEWHBIX YpaBHeHUH. MccnenoBanme NOCTpOCHHOW MOAENH € TOMOIIBIO MAaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKHUX MOJENEN PEATbHOM CHUTYallMd C IOMOIIBIO
YPaBHEHUN W HEPaBEHCTB. lIpuMeHeHHe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKHX 3a7a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTell HAyKU U peaibHOM KU3HU.

DOyHKUMH U TPaPuKu

@OyHkIius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00patHbie (QYHKIUU.
Kommnosummst  pyukiuii. I'paduk  QyHkmuu. DnemeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OO6nacth ompeneneHuss U MHOXKeCTBO 3HaueHud (yukumu. Hymu dynkimm.
[TpomexxyTku 3HakomocTossHCTBA. UETHBIC 1 HeuéTHBIe GyHKIMU. [lepuoanueckue
bynkuun. I[IpoMexyTKn MOHOTOHHOCTH (PYHKIIMHU. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JIpOOHO-MHEWHas (DyHKUIMU. DIeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IpadUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U 1IeJIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHs N-0if CTENEHU KaK (yHKIMKU OOpaTHOM CTENEeHU
C HaTypaJbHBIM [MOKA3aTEJIEM.

[TokazatenpHast u jorapudmudeckas (yHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonp3oBanue rpadgukoB GyHKIMMA 715 peIIeHUs YpaBHEHUH.

TpuroHoMmerpuueckass OKPYKHOCTb, OIpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIANA YUCIIOBOTO apTyMEHTA.



OyHKIMOHAJIIBHBIE 3aBUCHMOCTH B PEAIBHBIX MPOLECCAX U SBJICHUAX.
['paduku peasibHBIX 3aBUCUMOCTEHA.

Hauana MaTeMaTH4eCcKOro aHajamn3a

[TocnenoBarenbHOCTH, CIOCOOBI 3aJlaHus  MOCJenoBaTeNbHOCTe. Metoj
MaTeMaTUYECKOW MHAYKIUA. MOHOTOHHBIE M OTPAHUYEHHBIE MTOCIEA0BATEILHOCTH.
Hcropusi BO3ZHMKHOBEHHUS MAaTEMaTUYECKOTO aHalu3a Kak aHalin3a OECKOHEYHO
MaJlbIX.

Apudmernueckas ¥ TeoOMeTpUIECKas porpeccuu. beckoHeyHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
IPOrpeccrui. JINHEMHBIN U 3KCITIOHEHIMAIBHBIN pocT. Yncio e. @opmyiia CI0KHBIX
npouleHTOB. Mcnosnb30BaHWe TPOrpeccHy U PEIICHUS peajbHbIX —3aaad
IIPUKJIATHOTO XapakKTepa.

HempeppiBHble GyHKIIMM W WX CBOWCTBA. TOUYKM paspbiBa. ACHMITOTHI
rpadukoB ¢yHkiui. CBoiicTBa (GYHKIMHA HENPEpPHIBHBIX Ha OTpe3ke. MeToj
VHTEPBAJIOB [UJIsl PEUICHHUS HEpaBeHCTB. lIpuMeHeHne CBOMCTB HENpPEpPBIBHBIX
byHKUMNA 1S penieHus 3a1ay.

[lepBas u BrOpast mpousBoaHbIe PpyHKIIMU. OnpeaeneHrue, reoOMeTpUIECKUui 1
(bu3nYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeabHOM K Tpaduky QyHKIUY.

[IpousBoanbie  snemeHTapHbIX  QyHKiud.  [IpousBomHass ~ CyMMBl,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUU (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, oOmepaluyd HajJ MHOXKECTBAMHW M WX CBOWCTBa. JlmarpaMmsl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUSI PEAJbHBIX IPOLECCOB W SIBICHUW, MPU PEIICHUM 33aJa4 U3 APYTUX
y4eOHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTAa, CIEICTBHE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUSL.

11 KIIACC

Yucaa v BIYMCICHUA

Harypanbhbie u nenble yncna. [[pumMeHeHne NpU3HAKOB JIEIMMOCTH LIEJIbIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee oOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uis pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcuple uucia. AnreOpandeckass W TPUTOHOMETpHUYECKas (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMeTHUECKHE OIepaluu C KOMIUIEKCHBIMU
gyuciaamMu. M3o0paxxeHne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMIUIEKCHBIX YHCEJ JJIsl pelieHus: PU3NUEeCKUuX U TEOMETPUUECKUX 3aj1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYIMHOCTh YPABHEHUI U HEPABEHCTB. PABHOCUIIbHBIE CHCTEMBI
U CUCTEMBI-CIIEJICTBUSI. PaBHOCHIIbHBIE HEPABEHCTBA.



OT1O0op  KOpHEH  TPUTOHOMETPUYECKHUX  YPaBHEHHH C  MOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PernieHre TpuroHoMeTpu4eCKuX HEPaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/BI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHMS CUCTEM M COBOKYIIHOCTEH palUOHaJIbHBIX,
UpPpaLMOHAJIbHBIX, I0KA3aTEIbHBIX U JJOTapU(PMUUECKUX YPaBHEHUII.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IprMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIIEHUIO MATEMATUYECKUX
3a/1a4 ¥ 3a/1a4 U3 pa3lInyHbIX 00JIacTed HAYKH U PEAIbHOM KU3HU, HHTEPIIPETALUS
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyukumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue GyHKINH, UX CBOMCTBA U IpapUKH.

['padmyeckue MeTOAbl pelICHUsT ypaBHEHHWH W HEpaBeHCTB. [ 'paduueckue
METO/bI PELICHU 3a/1a4 C ITapaMeTpaMH.

Hcnonp3oBanue rpadukoB (yHKUMH Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEM, KOTOpbhIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTrUX y4eOHBIX
IIPEAMETOB U PEaJIbHOM KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

[IpumeHeHne mpou3BOAHON K MCCIENOBAHHUIO (DYHKIIMI HA MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboabIIero 1 HAMMEHbILIEro 3HaYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM I HAXOXKICHUS HAWJIY4dIEero pElIeHUs B
NPUKIAIHBIX 3a/Jadax, Uil ONPENEIIEHUS CKOPOCTM M YCKOPEHMS Ipolecca,
3aJIaHHOTO (HOPMYJIOH 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEpBOOOPa3HBIX.

HNuterpan. ['eoMeTprudeckuil CMbICI HHTErpAIa. Beruucienue onpeaenéHHoro
uHTerpana no gpopmyne Herotona-Jleionuna.

[TpumeHeHne uWHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLIECCOB C NOMOLIBI  Au(depeHIraIbHbIX
YPaBHEHHUM.



Temaruveckoe NJIAHUPOBaHUE, B TOM YHCJIE C y4€TOM padoueil MporpaMMbl BOCIUTAHUS, C YKA3aHHEM KOJIHYeCTBA
4acoB, OTBOJAMMBbIX Ha OCBOEHHE KAKI0H TeMbI
Kypc o6nagaeT 3Ha4uTeIbHBIM BOCITUTATEILHBIM ITOTEHITMATIOM, KOTOPBIM peaan3yeTcs Kak uepe3 yueOHbI MaTepurall,

CIOCOOCTBYIOMUK (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS, TaK W Yepe3 chenupuKky ydeOHOH IesTeTbHOCTH,
TpeOyIomel caMOCTOATETLHOCTH, aKKypaTHOCTH, MPOJIOJDKUTEIHHON KOHIIGHTPAIMd BHUMAHUS M OTBETCTBEHHOCTH 3a
MIOJTYYEHHBIN PE3YJIbTAaT.

10 KIIACC
KoumnuecTBo yacos DJIEeKTPOHHbBIE
Ne HaumenoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpaMMmbl Bcero Konrpoabrpie  Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
MHOXecTBO I€HICTBUTENBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHbIe ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHENHBIX
YpaBHEHUI
5 Oynkiun U rpaguku. CreneHHas GyHKLIUSA C 12 1
L[eJIbIM TIOKa3aTesIeM
3 ApudpmeTnueckuilt KOpeHb N-0i CTEIEHH. 15 1
HppaunoHaibHble YpaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
ypaBHEHHUS
Jlorapudmuueckas GyHKIUS.
5 18 1
Jlorapudmuueckue ypaBHEHUs
6 Tpuronomerpruyeckue BoIpakeHUs U 29 1
ypaBHEHHUS
7 ITocrnenoBareabHOCTH U POTPECCUH 10 1
8 HenpepsiBable Gpynkiuu. [IpouszBoanas 20 1
9 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 5 2
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM Kontposbnbie  TIpaxriecke (uudpossbie)
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes
1 I/ICCJIGI[OBaHI:Ie (GYHKITUH C TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 WppanmroHansHbIe, TOKa3aTeIbHBIC U o4 1
norapuMUUecKre HePaBeHCTBA
) KowmiiekcHele yncna 10 1
6 HarypanbHble u 1ienble yncna 10 1
CucTeMbl paliMOHATBHBIX, HPPAIIMOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3ama4u ¢ mapamerpamMmu 16 1
9 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3 AU 16 2
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
o
Jl':{}-l'l Tenma ypoka Bcero Konrpoabnsrie — Ipakruveckue II/I[:;‘?eHI/IH :)lg[()l;l;?;zlfenbﬂue
padoThI padoThI pecype
1 [[MHOXecTBO, onepaum:I Hang 1
MHO’KECTBAMU U MX CBOMICTBA
2 Huarpammsl Ditniepa-Benna 1
[TpumeHeHne TEOPETUKO-
3 MHO>KECTBEHHOT0 armapara Jyisl pelieHus 1
3a1a4y
Panmonanbhble yncna. OOBIKHOBEHHBIE U
4 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OeCKOHEUHbIe IEPUOUUECKUE IPOOH
PanmonanbHble yrcna. OOBIKHOBEHHBIE U
) JECSITUUHbIE IPOOH, IPOLIEHTHI, 1
OeCKOHEUHbIe IEPUOUUECKUE IPOOH
6 [Ipumenenue npobeit U MPOLEHTOB JIst 1
pelIeHus] NPUKJIAHBIX 3a1a4
7 [Tpumenenue apoGeit ¥ NPOLIEHTOB IS 1
pelIeHus MPUKJIaIHbIX 3a1a4
8 JleicTBuTeNnbHBIC YKciia. PaimonanbHbIC U 1
VppaLMOHAIbHBIE YHCIIA
9 Apudmernueckre onepanum ¢ 1
JNENCTBUTENbHBIMH YUCIaMU
10 MOJ}}U‘IB JIEHCTBUTEIILHOTO YUCJIA U €r0 1
CBOICTBa
[TpuGnnxKEHHBIE BEIYUCIEHMS, TPaBUIIA
11 OKpYIJICHUS, IIPUKUKA U OLICHKA 1

pe3ysibTaTa BRIYUCICHUN




12

OCHOBHBIC METOIbI PEIICHHS 1IEJIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBCHCTB

13

OCHOBHBIC METOIbI PEIICHHS 1IEIIbIX U
IpOoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPaBCHCTB

14

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBCHCTB

15

MHorowieHsl OT OJHON MEPEMEHHOM.
Jlenenne MHOTOYJICHA HA MHOTOYICH C
octaTtkoM. Teopema besy

16
17

MHOTOUIEHBI C EIBIMU
koo dunmentamu. Teopema Buera

Pemenne cucremM JTHMHEHHBIX ypaBHeHI/Iﬁ

18

Pemenue cucreM JIMHEHHBIX ypaBHEHUI

19

20

21

Marpuiia CucTeMbI JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpulbl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYKCIICHHE €TI0 3HAYECHUS

Onpenenurens MaTpulbl 2X2, ero
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

[IpuMeHeHne onpenenuTens s PELeHNs
CUCTEMBI JINHEWHBIX YPAaBHEHUI

22

Pemenne npukiiagHbIX 3a/1a4 ¢ HTOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

23

24

Pemenue npuknaaHbIxX 3a1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHntponbHas padota: "PanronanbHbie
ypaBHEHHUs U HepaBeHCTBa. CrucTeMsl
JIMHEWHBIX YpaBHEHUN"




25

DyHKIHUS, CIIOCOOBI 3a/1aHus (PYHKITUH.
B3anmuo obpatHbie QyHKIUH.
Kommozurus ¢hyHKImii

26

27

28

29

30

31

I'paduk Gyakmmu. SnemeHTapHbBIC
npeoOpa3oBanus rpapukoB GyHKIUN

OO6nactb ornpeaesieHus] © MHOYKECTBO
3HaueHnit pynkiuu. Hynu hyHkmmm.
[TpomexyTKH 3HAK TOCTOSTHCTBA

Ué&rHble 1 HEYETHBIC (PYHKITHH.
[Tepuoanueckue pynkiuu. [IpomexyTku
MOHOTOHHOCTH ()YHKIIHH

MaxkcuMyMbl U MUHUMYMBI (DYHKITHH.
HauOonp1iee 1 HauMeHblIee 3HaYUEHUE
(GYHKINU Ha TPOMEKYTKE

JluneliHasi, KBaJpaTU4Has U JpOOHO-
JTuHeHas GyHKuun

DIieMEeHTapHOE HCCIIeIOBAaHUE U
HOCTPOCHHE TPaPUKOB ITUX (PYHKLUH

32

33

DIEMEHTAPHOE UCCIIEI0OBAaHUE U
NOCTPOEHUE TpaUKOB ITUX PYHKIUN
Crernens ¢ 1enbIM nokaszareiaeMm. bunom
Hprotona

34

35

CrerneHn c LETBIM IT0Ka3aTeaeM. buaom
Herorona

CrenenHast QyHKIUS C HATYpaTbHBIM U
EeJILIM IToKa3aTesieM. E€ cBolicTBa u

rpadux

36

37

KonTtponbHas padora: "CrenenHas
¢byukuus. E€ cBoiictBa u rpaduk"

Apudmerndeckuii KOpeHb HATypaIbHOMN
CTEIIEHU U €ro CBOMCTBA




38

39

Apudmerndeckuii KOpeHb HATypaIbHOMN
CTEIIEHU U €ro CBOMCTBA
[IpeoOpazoBaHus YMCIOBBIX BHIPAKEHUH,
COJIepXKAIINX CTEIIEHU U KOPHU

40

41

[TpeoOpazoBaHs YUCIOBBIX BBIPAKECHUIH,
COJIEpXKAIINX CTEIIEHU U KOPHU
[IpeoOpazoBaHus YMCIOBBIX BHIPAKEHUH,
COJIepXKaIIiX CTEIIEHU U KOPHU

42

HppanuonaneHele ypaBHeHUs1. OCHOBHBIE
METO/Ibl PEIIEHUS UPPALUOHATIBHBIX
YpaBHEHUN

43

44

45

Wppaunonanbuble ypaBHeHUs. OCHOBHbIE
METO/Ibl PELICHUS UpPAMOHAIBHBIX
ypaBHEHU I

Wppaunonanbubie ypaBHeHUs. OCHOBHbIE
METO/IbI PELIEHUS UPPALUOHAIBHBIX
ypaBHEHU U

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHU
MppalMOHAJIbHBIX YPaBHEHUI

46

47

PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU
VUPPALMOHAIBHBIX YPABHEHUN
PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHN
VPPALMOHATIBbHBIX YPABHEHUM

48

PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUT
VPPALMOHATIBbHBIX YPABHEHUM

49

CgoiicTBa u rpaduk KopHs N-0if cTenenu
KaK (YHKIIMH 0OpaTHOW CTENEHHU C
HaTypaJIbHbIM I10Ka3aTeleM

50

CgoiicTBa u rpaduk KOpHs N-0if cTenenu
Kak (PyHKIIMH OOpaTHOU CTEIEeHHU C
HaTypaJIbHbIM I10Ka3aTeleM




Kontposnbnas padora: "CBoiicTBa 1

o1 rpaduK KOpHS N-Oi CTETICHHU. 1
Uppanuonanbubie ypaBHeHUS"

59 C:FCHGI;IB C palMOHAJILHBIM MTOKAa3aTeIeM U 1
e€ cBolicTBa

53 C:FCHCEIB C pallMOHAJIFHBIM ITOKA3aTEeNIEM H 1
e€ cBoiicTBa

54 C:ICHGI;IL C pallMOHATILHBIM MTOKA3aTeIeM U 1
e€ cBolicTBa

55 [Toka3zatenpHast GpyHKIMS, €€ CBOICTBA U 1
rpaduk

56 Hcnonb3oBanue rpa:bmca byHKIMH 17151 1
pelieHus: ypaBHEHU I

57 Hcnons3oBanue rpaf’pI/IKa byHKIUY 115 1
pelIeHNs YpaBHEHUN
[TokazarenbHbie ypaBHeHUsS. OCHOBHbBIE

58 METO/Ibl PEIICHHS] TOKA3aTeIbHbIX 1
ypaBHEHUU
[Tokazarensubie ypaBHeHUsI. OCHOBHBIE

59 METO/Ibl PEIICHUS] TOKA3aTEIbHbIX 1
ypaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHBIE

60 METO/Ibl PEIICHUS] TOKA3aTeIbHbIX 1
YpaBHCHHIA

61 KonTtponbHas padora: "[lokazaTensHas 1
¢yukuus. [lokasarenpHble ypaBHeHUS"

62 Jlorapudwm uncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm umcna. CBoicTBa jJorapudpma 1

64 Jlorapudm yucna. CpoiicTBa orapudpma 1

65 JlecsTHuHBIC U HATYPAJTbHBIC JTOTAPHU(PMBI 1

66 JlecsTHuHbIC U HaTYpaAJbHBIC JTOTAPH(PMBI 1




[IpeoOpa3zoBanue BhIpaKEHUH,

67
CoJepKALINX JIOTapH(PMbI

68 [Ipeobpa3oBanue BbIpakeHUH,
coJiepKaLUX Jorapu(pmbl

69 [IpeoOpa3zoBanue BhIpaKEHUH,
COJepKALINX JIOTapH(PMbI

70 Jlorapudmuueckas pyHKIus, € CBOHCTBA
u rpaduk

71 Jlorapugmuueckas pyHKuus, € CBOHCTBA
u rpadux

79 Hcnonb3oBanue rpaibpn(a byHKUMN 175
pelIeHus ypaBHEHHHA

73 Hcnonb3oBanue rpainKa byHKIMN 75
peleHts ypaBHEHUH
Jlorapugmuueckue ypaBHEHUS.

74 OcCHOBHBIE METO/IbI PELLIEHUS
JorapupMHUUECKUX ypaBHEHUH
Jlorapugmuueckue ypaBHEHUs.

75 OcHOBHBIE METOIbI PELLIEHUS
JorapupMHUUECKUX ypaBHEHUH
Jlorapugmuueckue ypaBHEHUS.

76 OCHOBHBIEC METO/IBI PEIICHUS
JorapupMHUECKUX YpaBHEHUI

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
JorapupMHUECKUX YpaBHEHUI

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN
JorapuMUIECKUX YpaBHEHUN
KonTponbhas pabora:

79 "Jlorapudmuueckast pyHKIuS.
Jlorapudmudeckue ypaBHeHHS"

80 CuHyc, KOCUHYC, TAHT'€HC M KOTaHI€HC

YHCIIOBOI'O ApTyYMEHTA




CI/IHyc, KOCHUHYC, TAHI'CHC XU KOTAaHI'CHC

81 YHCIIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YKCJIOBOTO apryMEHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCIIOBOTO apryMEHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 ofpeieIeHue TPUrOHOMETPUUYECKUX
(GYHKIMH YUCIOBOTO apryMeHTa
TpuronomeTpuveckas OKpyKHOCTb,

85 ofpeielIeHue TPUrOHOMETPUUYECKUX
(GYHKIMH YUCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIbl

87 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopmyIbl

88 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbI

89 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopmyIbl

90 IIpeo6pa3qFaHHeTpHFOHOMeTqueCKHX
BBIpKEHU I

91 IIpeO6pa39?aHHeTpHFOHOMCTqueCKHX
BBIpOKEHU I

92 ]Ip606p339?aHHeTpHFOHOMeTqueCKHX
BBIpO)KEHU I

93 IIpeO6pa39?aHHeTpHFOHOMCTqueCKHX
BBIpOKEHU I

94 PmﬂeHHeIpHFOHOMeTqueCKHX
ypaBHEHHH

95 Perienne TpUroHOMETPHUECKUX

ypaBHEHUH




Pemenuie TpUroHOMeTpHUUECKUX

96 v
yYpaBHEHUH

97 Pemienue TpuroHomMeTpuyECKux
ypaBHEHUU

98 Pemenue TPUTOHOMETPUECKHX
ypaBHEHUH

99 Pewenne TPUrOHOMETPHECKHX
ypaBHEHUU

100 Pemenue TPUTOHOMETPUECKHX
ypaBHEHUI
KonTponbnas pabora:

101 "TpUrOHOMETPUYECKUE BBIPAKEHUS U
TPUTOHOMETPHUYECKHUE ypaBHEHUs"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS

102 rociexoBarebHocTell. Meron
MaTeMaTUYeCKOW UHIYKLIUH
MOHOTOHHBIE U OTpaHUYECHHbIE

103 MoCJIeI0BaTEIbHOCTH. VicTopus aHanm3a
0ECKOHEUHO MaJIbIX

104 ApudmeTrndeckas mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 beckoneuHo yObIBaroI1as reoMeTpruuecKas
nporpeccust

107 Cymma 6CCKOH6:-IHO yOBIBatoLIEH
reOMEeTPHUUECKOI mporpeccuu

108 JIMHEHBIN ¥ YKCIOHEHIIMATIbHBIA POCT.
UYucino e. Popmysa CI0KHBIX IPOLIEHTOB

109 JIMHENHBIN U DKCIOHEHMAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLEHTOB
Hcnonp30BaHre IpOrpeccuu s

110 pelIeHus peallbHbIX 3aa4 PUKIIATHOTO

Xapakrepa




KonTponbhas pabora:

111 " "
[TociienoBarenpHOCTH U IPOTPECCUU

112 HenpeprsiBHBIC QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI TpaduKoOB
byHKIHHA

114 CgoiicTBa (GYHKIIMIA HEMPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (hyHKIMI HETPEPHIBHBIX HA
oTpe3Ke

116 MeTtoa HHTEPBAIOB /ISl pEIICHUS
HEPaBEHCTB

117 Metoa HHTEepBaIOB /s peIeHUs
HEPaBEHCTB

118 MeTtoa HHTEPBAIOB /ISl pEIICHUS
HEPaBEHCTB

119 [TprMeHeHnEe CBOMCTB HEMIPEPBIBHBIX
GyHKIMH 15 pereHust 3a1a4

120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
(byHKUUH 1715 pelieHus 3a1a4

121 I[TepBas 1 BTOpas Npou3BOIHbIE PYHKLIUU

122 OnpeaeHeHHve, T€OMETPUUYECKUM CMBICTT
IPOM3BOIHOM

123 OHpCI[eJIeHI/If:, (bu3HUeCKUl CMBICTT
IPON3BOTHOM

124 VYpaBHeHHe KacaTeabHOU K rpaduky
byHKIIUN

125 YpaBHeHUe KacaTeNbHOU K TpapuKy
byHKIUA

126 [Tpon3BoIHBIC dNIEMEHTAPHBIX (QYHKIINH

127 [Tpou3BoHbIE AIIEMEHTAPHBIX (HYHKIUN




HpOI/IBBOILHaH CYMMEI, ITPOU3BCACHUA,

128 . 1
YaCTHOTO ¥ KOMITO3HUIIUU (HYHKITUH

129 [IpousBoiHAS CyMMBI, IPOU3BEICHNS, 1
YaCTHOTO U KOMITO3UIIMH ()yHKIIHIA

130 [Tpou3BoHAS CYMMBI, TPOU3BEICHHS, 1
YaCTHOTO ¥ KOMITO3HUIIUU (HYHKITUH

131 KonTponsHas padora: "[Iponssoanas” 1 1
[ToBTOpenue, 06001ICHNE,

132 o " 1
cUCcTeMaTH3allus 3HaHWi: "Y paBHEHUs
[ToBTOpenue, 06001ICHNE,

133 < " 1
cucreMaTH3aius 3HaHuil: "OyHKIH

134 Hrorosast koHTpoIbHAs paboTa 1 1

135 Hrorosast kKoHTpoIbHAs paboTa 1 1

136 [ToBTOpEHME, 0000IICHUE, 1
cHUCTeMaTU3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

[IpuMeHeHne nNpou3BOIHOM K
UCClIeIoBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI

[IpuMeHeHne nponu3BOIHOM K
UCCIIeI0BaHUIO (PYHKIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

[IpuMeHeHne nNpon3BOIHON K
UCCIIeI0BaHUIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IprMeHeHne nNpon3BOIHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI
IIprMmeHeHne nporu3BOIHON K
UCCJIEIOBaHUIO (QYHKIIMI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

KoaunuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHH S

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

IIpuMeHeHne Mpou3BOIHON K
MCCIIeI0BaHMIO (DYHKIIHI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

Haxoxnenne HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HENTPEPHIBHON
(GYHKLUHU Ha OTpe3Ke

Haxoxnenne HanOobIIero u
HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHOM
(GYHKLUHU Ha OTpe3Ke




Haxoxnenne HanOoJIbIIEro U

HaVMEHBIIIET0 3HAYCHUS HENIPEPBIBHOM

(GYHKIIMHA HAa OTPE3Ke

10

Haxoxnenne HanOOJIbIIEro U

HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHOU

(GYHKIIMHA HAa OTPE3KE

11

Haxoxnenne HauOOJIbIIEro U

HaVMEHBIIIETO 3HAYEHUS HENIPEPHIBHON

(GyHKIINHM Ha OTpe3Ke

12

Haxoxnenue HauOOJIBIIIErO U

HaVMEHBIIIETO 3HAYEHUS HENPEPHIBHOM

(GyHKIINHM Ha OTpe3Ke

13

[IpumeHeHue MPOU3BOTHOM JIJIst
HAXO0JKJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

14

15

[Ipumenenre npou3BOIHON IS
HAaXO0’KJICHUS HAWJIYYLIEro PEHIeHus B
MPUKJIATHBIX 3a/1a4ax

[Ipumenenre npou3BOIHOM IS
ONpeIeTIEHUsI CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOT0 (POPMYIION HITH
rpaduKom

16

17
18
19

[Ipumenenre npou3BOIHOM IS
ONpEAEIICHUS CKOPOCTH U YCKOPEHUS
mporiecca, 3aIaHHoro GopMyIIoN WK
rpaduxkom

Kommozurust ¢hyHKImii

Kommozurust ¢hyHKImii

Kommnoszunus ¢hyHkImit

20

I'eomerpuueckue 06pa3bl ypaBHEHHH Ha

KOOPJMHATHOM IMIOCKOCTH

L




['eomeTpuyeckue 0Opa3bl ypaBHEHUN Ha

21 KOOPAWHATHOM INIOCKOCTH

29 KonTtponsHas pabdora: "Mccnenoanue
GYHKIHHA ¢ TTOMOIIIBIO TPOU3BOAHON"

23 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
epPBOOOPA3HBIX
[TepBOOOpa3HbBIE 3NTEMEHTAPHBIX

24 bynkuuii. [IpaBuna HaxoxaeHUS
IEePBOOOPA3HBIX
[TepBOOOpa3HBIE 3TIEMEHTAPHBIX

25 ¢dbyukuuii. [IpaBuna HaxoxaeHUS
epBOOOPA3HBIX

26 Nurterpan. ['eomeTpudeckuii CMbICT
WHTEerpaja

27 Brruucnenue onpenenéHHoro HHTerpana
o popmyne Herotona-JleloHua

28 Brruncnenue onpeneaéHHOro HHTETpaia
o ¢popmyne Hrrorona-JIeitOuuira

29 [IpumMeHneHnne nHTETpaNa s
HAXO0XJICHUS TUIOIIaIed TUIOCKUX QUTYp
[TpumeHeHue uHTETpaia s

30 HAXO0XJICHUS 00EMOB r€OMETPUICCKIX
Tell

31 [Tpumeps! pemieHuit AudpepeHnnaIbHbIX
ypaBHEHUU

32 HpI/IMepLvaeHICHI/Iﬁ muddepeHIaTbHBIX
YpaBHCHHIA
MaremaTrnueckoe MOAEIMPOBaHUE

33 pEAIBHBIX ITPOLIECCOB € NOMOUIBIO
nudepeHIATbHBIX YPaBHEHUN

34 Kontponbnas padota: "[lepBoobpasznas u

uHTerpan”




Tpuronomerpuueckue GyHKIMH, UX

35 .
CBOWCTBA U IrpaduKu

36 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U rpadMKu

37 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U IrpaduKu

38 Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpudeckue GyHKLINHU, UX
CBOWCTBA U TpaduKu
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

40 YPaBHEHUH C IOMOILIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

41 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YpaBHEHHUH C TOMOIIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

43 YpaBHEHUH C TOMOILIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

44 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

45 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

16 Pemrenne TpuroHOMeTpUYECKUX
HEPABEHCTB

47 Pemenune TpuroHoMeTpuuecKux

HEPaBEHCTB




Kontponbnas pabora: "I'paduku

48 TPUTOHOMETPUUYECKHUX (PYHKIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcHOBHBIE METO/IbI PELICHUS
[I0Ka3aTeIbHbIX HEPABEHCTB

50 OcHOBHBIE METO/IbI PELLICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOIbI PEIICHUS
[IOKAa3aTeIbHbIX HEPABEHCTB

59 OcCHOBHBIE METO/IbI PELLIEHUS
MOKAa3aTeIbHBIX HEPABEHCTB

53 OcCHOBHBIE METO/IbI PELLICHUS
Jorapu(pMHUECKUX HEPABEHCTB

54 OcCHOBHBIE METOIbI PEIICHUS
Jorapu(pMUUECKIX HEPABEHCTB

55 OcCHOBHBIE METOIbI PELLICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OcCHOBHBIE METO/BI PELLICHUS
norapu(MUUECKIX HEPABEHCTB

57 OcHOBHBIE METOIbI PELLICHUS
MPPALMOHAJIbHBIX HEPABEHCTB

58 OcHOBHBIE METOIbI PELLIEHUS
HPPALMOHATIBHBIX HEPABEHCTB

59 OcHOBHBIE METO/BI PELLIEHUS
HUPpAIMOHATFHBIX HEPABEHCTB

60 OcHOBHBIE METO/IbI PELICHUS
MPPALMOHATIBHBIX HEPABEHCTB

61 I'paduueckue meTobl pelIeHus
HUPPAMOHATBLHBIX YPaBHEHUHT

62 ['padmyeckue METOABI peLIeHUs

UPPALMOHAIBHBIX YPABHEHUN




63

64

['paduueckue METO bl peIICHUS
II0Ka3aTeJIbHBIX YPaBHEHUU
I'paduueckue MeTo Bl pemeHus
NOKa3aTeIbHBIX HEPABEHCTB

65

66

['paduueckue METO bl pelICHUS
norapu(pMHUECKUX YpaBHEHHMA
I'paduueckue MeToBI pemeHus
JOTapu(PMHUUECKUX HEPABEHCTB

67

68

['paduueckue METO bl pEIICHUS
norapu(pMHUECKUX HEPABEHCTB

I'paduueckue MeTobl pelIeHus
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
YpaBHEHUN

69

I'paduueckue MeTobl perIeHus
MOKa3aTeNbHBIX U JIOrapu(PMUUYECKUX
YpaBHEHUHU

70

I'paduueckue MeTObI perIeHus
MOKa3aTeNNbHBIX U JIOrapu(PMUUYECKUX
HEPABEHCTB

71

I'paduueckue MeTObI pelIeHus
MOKa3aTeNNbHBIX U JIOrapu(PMUUECKUX
HEPABEHCTB

72

KonTtponbHas pabora:
"NppauroHanbHbIe, TOKA3aTEIbHbBIE U
JorapupMHUECKUe HepaBeHCcTBa"

73

74

KommuiekcHble uncna. AnreOpanueckas u
TpUTrOHOMETpHUYecKast (pOpMBI 3arnucu
KOMIUIEKCHOTO YHCIIa

KommuiekcHble uncna. AnreOpanueckas u

TpUrOHOMETpHUUecKast (pOpMBI 3arucu
KOMILJIEKCHOT'O YHCIIa




ApudmeTnueckue onepanuu c

& KOMIUICKCHBIMU YHCIIAMU 1

76 Apudmerndeckue onepanum ¢ 1
KOMIUIEKCHBIMU YHCIIAaMU

77 I/I306pa}KeHI/IeUKOMHJIeKCHLIX YHCell Ha 1
KOOPJMHATHOH TIOCKOCTH

78 I/I306pa)K€HI/I€vKOMHJIeKCHHX qucell Ha 1
KOOPJMHATHOM TIIOCKOCTH

79 ®opmyna Myaspa. KopHu Nn-oii ctenenu 1
13 KOMIUIEKCHOTO YHCIIa

80 ®opmyna Myaspa. KopHu Nn-oii ctenenu 1
13 KOMIUIEKCHOTO YHCIIa
[IpumMeHeHHEe KOMITICKCHBIX YHCEIT JISI

81 penieHus GU3NIECKUX ¥ TE€OMETPUUSCKHUX 1
3a1a4y

82 KOHTR'OJ'ILHaFI pabota: "KomruiekcHbie 1
yucna

83 Harypanbhble u nensie yucna 1

84 Harypanbhble u nensie yucna 1

85 [TpuMmeHeHre TPU3HAKOB IETUMOCTH 1
ENBIX YUCel

86 [TpuMmeHeHre TPU3HAKOB IETUMOCTH 1
EJTBIX YHCEI

87 [TprMeHeHre TPU3HAKOB JICTTHMOCTH 1
uensix yrcen: HOJl u HOK

88 [IpumeHeHne MPU3HAKOB AETUMOCTH 1
nensix yucen: HOJl u HOK

89 [TpuMeHeHre TPU3HAKOB JICTTHMOCTH 1
ENBIX YUCEI: OCTATKH M0 MOIYITIO

90 [IpumeHeHne MPU3HAKOB AETUMOCTH 1

LEJIBIX YUCEII: OCTAaTKH 110 MOIAYJIIO




91

HpI/IMeHeHI/IC IIPU3HAKOB JCIIMMOCTHU
LCJIBIX YUCCII: AJITOPUTM EBknupa mis
pPE€UICHUA 3a4a4 B LEJIBIX YUCIaX

92

93

94

95

96

KoHnTtponbHast pabota: "Teopus menbix
yucen"

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBHUSA

CucreMa 1 COBOKYITHOCTb ypaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIE/ICTBHS

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEH palliOHaIbHBIX
ypaBHEHUI

OcCHOBHBIE METO/BI PELLICHUS CUCTEM U
COBOKYITHOCTEW MppalMOHAIBHBIX
YpaBHEHUHU

97

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUHU

98

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUN

99

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH Jlorapu(pMHUECcKux
YpaBHEHUN

100

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH Jorapu(pMuuecKux
YpaBHEHUNU

101

IIpuMeHeHne cuCTeM K pEeIEeHUI0
MaTeMaTUUYECKUX 3a7a4 U 3a7a4 u3
pa3IMYHBIX 00JIaCTeH HAYKU U PeaIbHOU




102

103

104

YKU3HU, HTHTEPIPETALUs OTy4YEeHHBIX
pe3yJIbTaToB

[IpuMeHeHne CUCTEM K PEILECHUIO
MaTeMaTHYECKUX 3a7a4 U 3a7a4 u3
pa3nuyHbIX 00JacTeil HAyKH U pealbHOM
JKU3HU, MTHTEPIIPETaLus IOJy4YEeHHBIX
pe3yJIbTaToOB

[IprMeHeHNnEe HEpAaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aa4 U 3a7a4 u3
pa3IUYHbIX 00JaCTe HayKH U pealibHON
JKU3HU, UHTEPIIPETaLs OJy4YEHHBIX
pe3yJIbTaToOB

KonTponpHas padora: "Cucremsl
palMOHAIILHBIX, UPPAIIMOHATBHBIX
MIOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHeHHH"

105

106
107
108

PanmonanbHble ypaBHEHUS €
napaMeTpamu

PannonanbHbIe HEpaBEHCTBA C
napaMeTpamu

PanroHanbHbIE CUCTEMBI € TApaMETPAMU

HppanunonaibHble ypaBHEHMS,
HEPaBEHCTBA C lTapaMeTpamMu

109

110

HppannoHnaibHble CUCTEMBI C
napaMeTpamu

[TokazarenbHbIE ypaBHEHUS, HEPAaBEHCTBA
C ImapaMeTpaMu

111
112

[TokazarenbHbIE CUCTEMBI C TapaMeTpaMu

Jlorapudmuueckre ypaBHeHUs,
HEpaBEHCTBA C MapaMeTpaMu

113

JlorapugpmuuecKue CUCTEMBI ¢
napaMeTpamu




TpuronomeTrpuyeckue ypaBHEHUS C
napaMeTpamu

114

TpuronomeTpuyecKkrue HEPaBEHCTBA C
napameTpamu

115

TpuronomeTpuyeckue CUCTEMBI C
napaMeTpamu

116

IToctpoenue u uccnegoBaHue
MaTEMaTHYECKUX MOJENIEH PeaIbHBIX
CUTyalUi C IOMOUIBIO YPABHEHUH C
napaMeTpamu

117

[Toctpoenue u uccienoBanue
MaTE€MaTUYeCKUX MOJENIEH pealbHbIX
CUTYalUH C IIOMOILBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpamMu

118

[Toctpoenue u uccienoBanue
MaTEMaTUYECKUX MOJENIEN peabHbIX
CUTYyAaLUH C IIOMOUIBIO CUCTEM
YPaBHEHUH € TapamMeTpaMmu

119

KonTponbHnas pabora: "3agauu c

120 "
napameTpamu

[ToBTOpenue, 06001IIEHNE,
cucTemarusanus 3HaHuil: "Ypapuenus"

121

[ToBTOpenwme, 0600MIEHNE,

1 2 2 2. n n
CUCTCEMATU3alsad 3HAHUU YpaBHeHm{

[ToBTOpenue, 060061IeHNE,
123 cUCTeMaTu3alus 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHHN"

[ToBTOpenme, 0600IIEHNE,

124 2. n n
CUCTCEMATU3alad 3HAHUU HepaBeHCTBa

[ToBTOpeHnue, 060061ICHNE,

125 . n n
cucTeMaTH3alus 3HaHuii: "HepaBencTna




[ToBTOpEHME, 0600IICHUE,

126 o " 1
cucrtemaru3anws 3HaHuii: "HepaBeHcTBa
[ToBTOpenue, 06001ICHNE,
127 cucreMaTtuzarus 3Hanuii: "[Ipon3BoaHas 1
u e€ npumeHenue"
[ToBTOpenue, 06001ICHNE,
128 cucreMaru3arus 3Hanuii: "[Ipon3BoaHas 1
u e€ npumeHeHue"
[ToBTOpenue, 06001ICHNE,
129 cucreMartuzarus 3Hanuii: "[Ipon3BogHas 1
u e€ npumeHeHue"
[ToBTOpenue, 060061ICHNE,
130 cucreMaru3alus 3Hanui: "MHTerpan u 1
ero npuMeHexue"
131 [ToBTOpEeHmE, 0000IICHUE, 1
cucreMaruzanus 3HaHui: "OyHxuun"
132 [ToBTOpenue, o6odIIEHNE, 1
cucreMarusanus 3HaHuil: "OyHkuun"
133 [ToBTOpenue, 06001IIEHNE, 1
cucreMaruzanus 3HaHui: "OyHkmun"
134 Hroroas koHTpoapHas pabora 1 1
135 Wroroas kKoHTpOJIbHAS paboTa 1 1
136 [ToBTOpenue, 06001ICHNE, 1
cUCTeMaTH3aIus 3HaHUi
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET






