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HHOACHUTEJBbHAA 3AIIUCKA
HEJIM U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anredpa n Hauana MaTeMaTHYECKOTO aHAJIN3a» SBIISICTCS OJIHUM M3 HauOoJyiee 3HAYUMBIX B IPO-
rpamMMe CTapiieil KO, TOCKOJIBKY, C OJHONH CTOPOHBI, OH 00ECIIeYNBAET HHCTPYMEHTAIBHYIO 0a3y A u3y-
YCHUS BCEX €CTECTBEHHOHAYUYHBIX KYPCOB, a C IPYTOH CTOPOHBI, (POPMHUPYET JIOTHYECKOE U a0CTPAKTHOE MBIIII-
JICHHE yYallluXcs Ha ypPOBHE, HEOOXOAUMOM IS OCBOCHUSI HH(POPMATUKHU, OOIIECTBO3HAHUS, HICTOPUH, CIIOBEC-
HOCTH M JPYTUX JAMCUUIUIMH. B paMkax JaHHOTO Kypca ydaluecsl OBJIAJICBAIOT YHHBEPCAIBHBIM SI3BIKOM CO-
BPEMEHHOW HayKH, KOTOpask (OpPMYyJIHUPYET CBOM TOCTH)KEHHUSI B MATEMaTUYECKOH opme.

Kypc anreOpsl 1 Havyaa MaTeMaTHYECKOTO aHAIIM3a 3aKJIa(bIBACT OCHOBY ISl YCIICITHOTO OBJIAJICHHS 3a-
KOHaMH (PM3HKH, XUMUH, OMOJIOTHH, TOHUMAaHHU OCHOBHBIX TE€H/ICHIIUI pa3BUTHsI SKOHOMUKH U OOIIECTBEHHON
KHU3HH, TTO3BOJISICT OPUCHTUPOBATHCS B COBPEMEHHBIX MU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO
WCTIOJIB30BaTh WX JJIS JajbHEHWIIero oOpa3oBaHMs M B MOBCETHEBHON XH3HH. B Toxe BpeMsi oBianeHue aod-
CTPaKTHBIMHU M JIOTHYECKU CTPOTUMH KOHCTPYKIMSIMU aireOpbl U MAaTEMaTHYECKOTO aHAIM3a Pa3BUBACT yMe-
HUE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, TOKA3bIBaTh YTBEPKICHUS C IMOMOIIBIO MHIYK-
UM ¥ PaCcCyXkIaTh JACTYKTUBHO, HCIIOJIB30BaTh 0000IICHHE U KOHKPETU3AIINIO, a0CTparipOBaHUE U aHAJIOTHIO,
(bopMHpyeT KpeaTUBHOE M KPUTHUECKOE MBILILICHHE.

B xone u3yuenus kypca «AireOpa M Havajga MaTeMaTHYECKOTO aHAJIM3a» ydYalluecs MOJIyYaroT HOBBIM
OTIBIT PEHICHUS MPUKIATHBIX 3a7a4d, CAMOCTOSATEIIEHOTO MOCTPOSHHSI MAaTEMAaTHUECKUX MOJIeNIei peabHbIX CH-
Tyalui, HHTEPIPETAIMU TTOJIYyYCHHBIX PEIICHUH, 3HAKOMSTCS C MPUMEpPaMH MaTeMaTHYECKUX 3aKOHOMEPHO-
CTel B IpUpPO/Ie, HAyKE M UCKYCCTBE, C BBIIAIONIMMUCS MATEMAaTHYECKUMH OTKPBITUSMHU B UX aBTOPAMH.

Kypc o0nanaer 3Ha4UTEIbHBIM BOCIIUTATEIEHBIM ITOTCHIIMAIOM, KOTOPBIA Pea3yeTcsi Kak depe3 y4ueo-
HBI MaTepuai, CroCOOCTBYIOUIHHA (HOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHS, TaK U Yepe3 crnenuduky y4deo-
HOW JEATENBHOCTH, TPEOYIOIIEH MPOJOKUTEILHON KOHIICHTPAIIMA BHUMAHUSI, CAMOCTOSITEIIbHOCTH, aKKypaT-
HOCTH M OTBETCTBEHHOCTH 32 MIOJYYCHHBINH PE3yiIbTaT.

B ocHoBe MeTonuku o0y4yeHus anreOpe W HayajaM MaTeMaTHUECKOTO aHaIM3a JIEKUT JIeSTeTbHOCTHBIN
MPUHLIMI O0Y4YEHHUS.

B cTpykType Kypca «AnreOpa U Hayajga MaTeMaTHYECKOI0 aHAIN3a» MOXKHO BBLIEIHUTDH CIEAYIOLIHE CO-
Tep KaTeIbHO-METOJMUecKue TMHUM: «Yucna u BerauciaeHus», «OyHKn u rpadukny, «YpaBHEHUS U Hepa-
BeHCTBa», «Hauana maremartnyeckoro anamuzay, «MHOECTBa M JIOIMKa». Bce OCHOBHBIE coliepKaTeabHO-
METOAMYECKHUE JIMHUH M3Y4alOTCsl Ha TIPOTSHKEHUN JIBYX JIET OOyUYEHHsI B CTApIIeH IIKOJIe, ECTEeCTBEHHO JAO0MOJ-
HSS IpYT IpyTa M MOCTENEHHO HACHIIAsCh HOBBIMU TeMaMM U pazjesaMu. MOKHO C YBEPEHHOCTBIO CKa3aTh,
YTO JTaHHBIN KypC SIBJISETCSI HHTETPATUBHBIM, TIOCKOJIbKY OOBEIUHSIET B ce0e copep kaHne HECKOIBKIX MaTeMa-
TUYECKUX TUCLMIUIMH, TAaKUX KaK anredpa, TPUTOHOMETpPHUS, MaTeMaTUYeCKU aHallu3, TEOPUST MHOXKECTB, Ma-
TemMaTthyeckas JIoruka u nip. [To Mepe Toro, Kak ydJarimecs: OBJIaJeBarOT BCE O0siee MIMPOKUM MaTeMaTHUECKUM
anmnapaTroM, y HUX IOCIEI0BaTeIbHO (POPMUPYETCS U COBEPLICHCTBYETCS YMEHUE CTPOUTh MAaTEeMAaTHYECKYIO
MOJIENTb peaTbHOW CUTYalluH, IPUMEHSTh 3HAHUS, TOJyYSHHbIE TIPU N3YYEHUH Kypca, ISl PEIIeHUs CaMOCTOsI-
TeJNbHO c(hOpMYyTUPOBAHHON MaTeMaTHYECKOH 3a/1a4H, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.

ConepxatenpHO-MeToAnYecKast JIMHUS «Hucia W BEIYMCIICHUS 3aBepiiaeT (OpMHPOBaHNE HABBIKOB HC-
MOJIb30BaHUA JICMCTBUTENBHBIX YUCEN, KOTOpOoe ObUIO HayaTo B OCHOBHOM mIkosie. B crapmieil mkose ocoboe
BHUMaHHE yaessieTcs (OpMUPOBAHUIO HABBIKOB PAIMOHATIHHBIX BHIYMCICHUH, BKITFOUAIONINX B C€0S HCIOB30-
BaHHUE pa3IMYHBIX (HOPM 3amUCH YHCIIa, YMEHHUE JIeNIaTh NPUKUAKY, BBITOIHATh MPUOIMKEHHbBIE BHIUMCIICHUS,
OILIEHUBATh YKMCIIOBBIE BRIPAKCHHS, pa0OTaTh C MATEMAaTHIECKUMHU KOHCTAaHTaMH. 3HAKOMBIE YYalIuMCsl MHOKeE-
CTBa HATYPaJbHBIX, LEJBIX, PAIIMOHATBHBIX U ACHCTBUTEIBHBIX YHCEN JOMOIHSIIOTCS MHOKECTBOM KOMILJIEKC-
HBIX YHCEeNI. B KaX7I0M M3 3TUX MHOXKECTB PacCMaTpPUBAIOTCS CBOWCTBEHHBIE €My CrelM(pUIECKUE 3aaud U
OIlepalluy: JeJIeHNEe HaIleJI0, OIEPUPOBAHNE OCTATKAMH Ha MHOXKECTBE LIEJIbIX YUCeN; 0cOObIe CBOICTBA paluo-
HAJIBHBIX W WPPAIMOHAITBHBIX YMCEIl; apuMEeTHUYEeCKHE OTEpalnd, a TakKe M3BJICUCHHE KOPHS HATypabHOW
CTENEeHN Ha MHOKECTBE KOMILJIEKCHBIX uncell. braromaps mociaenoBarenbHOMY pacIMpPEHUIO Kpyra HCIOb3Y-
€MBIX YHCENl ¥ 3HAKOMCTBY C BO3MOXXHOCTSIMH MX NMPUMEHEHUS JUIS PElICHUs] pa3IndHbIX 33134 GopMupyercs
NPEJICTaBICHUE O eIMHCTBE MaTeMaTHKH KaK HAayKH U €€ poJii B MMOCTPOSHUH MOJIENIel pealbHOTO MHpa; LIH-
POKO MCTIOJIB3YIOTCSl 0000IICHHE i KOHKPETU3AIINS.



Jluausa «YpaBHEHUS U HEPABEHCTBA» PEATM3yeTCsl Ha MPOTSHKEHUU BCEro OOy4YEeHHs B CTapIIel MIKOJe,
IIOCKOJIBKY B Ka10M paszzaeie [IporpaMmsl MpenyCMOTPEHO pELIEHHE COOTBETCTBYIOIMUX 3anad. B pesynbrare
y4YalUeCs OBJIa/JEBAIOT PA3IUYHBIMU METOJAMU PELICHUS PAallMOHAIBHBIX, HPPALMOHAIBHBIX, I0KA3aTEIbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPHUUECKUX YPABHEHUH, HEPABEHCTB U CUCTEM, a TaKXKe 3a/ad, COAEpIKaIlUX
napameTpsl. [lomydeHHble yMEHHS MIMPOKO UCHOJB3YIOTCS MPH HUCCIEAOBAHUN (YHKUUN C TOMOILIBIO IPOH3-
BOJIHOM, NpH pEIICHUH NPUKIAJHBIX 3a7ad W 3aJad Ha HaxX0KJEHHE HauOOJbIIUX M HAUMEHBIIUX 3HAYCHUH
¢byukuuu. JlaHHas coneprkaTenbHast JUHHUS BKIIIOYAeT B ce0s Takke (OpMUPOBAHUE YMEHUH BBIIOIHATH pacyé-
ThI IO (pOopMyJiaM, IPeoOpa30oBaHUs pallMOHAIBHBIX, UPPALMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUI, a
TaKXe BBIPAKCHUH, COJIEpKAIUX CTEeTEeHU U Jorapudmel. brarogaps u3yueHuo anredpanyeckoro mMarepuaia
IIPOUCXOJUT JalbHENIIee Pa3BUTHE AITOPUTMUYECKOTO M a0CTPAKTHOIO MBIIUIEHUS y4yaluxcs, (OpMUPYIOTCS
HaBBIKH JICAYKTUBHBIX PacCyKIEHU, paboThl C CUMBOJIBHBIMH (POPMaMH, IPECTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJE PAaBEHCTB U HepaBeHCTB. Anrebpa npezasaraer 3QpQpeKTUBHbIE HHCTPYMEHTHI AJIs pelie-
HUS NPAKTUYECKUX M €CTECTBEHHOHAYUYHBIX 3aJay, HaIJIAJIHO AEMOHCTPUPYET CBOM BO3MOXHOCTH KakK s3bIKa
HayKH.

ConepxarenbHo-MeToandecKas JIMHUSA «DyHKIMK U TpaQUKI» TECHO MEperyieTaeTcs ¢ APyTuMH JIUHUS-
MU Kypca, IIOCKOJIbKY B KAKOM-TO CMBICJIE 3aJa€T MOCIEA0BATEIbHOCTh U3yUYeHUsl MaTepuana. M3ydyenue cre-
MIEHHOMH, MMOKa3aTeNbHOU, JIOTapu(PMUIECKON M TPUTOHOMETPHUECKUX (DYHKIIHA, UX CBOMCTB W TpadHKOB, UC-
10JIb30BaHKe (DYHKIMH JUIs peLIeHUs 3a1a4 U3 IPyTUX y4eOHBIX NPEIMETOB U PealbHOM KU3HU TECHO CBSI3aHO
KaK ¢ MaTeMaTHYECKUM aHAIM30M, TaK U C PEIICHHEM YpaBHEHUH 1 HepaBeHCTB. [Ipu 3TOM OoJbIIOE BHUMAHHE
ynensercss (GOpMUPOBAHHIO YMEHHUS BbIpaXaThb (OPMYJIaMU 3aBUCHUMOCTH MEXKIY Pa3IUYHbIMU BEIMYMHAMM,
MCCIIEIOBATh TOJTYYCHHBIC (PYHKIIUH, CTPOUTH MX Ipaduku. Matepuai 3Toi coaeprKaTeabHON JTMHUN HalleJeH
Ha pa3BUTHE YMEHUH M HABBIKOB, IO3BOJSAIOIIMX BBIPAKaTh 3aBUCUMOCTH MEXIy BEIMYMHAMU B Pa3IMYHOU
(dopme: aHATUTUIECKOH, TpadUIecKoil u cioBecHOH. Ero n3yueHne cnocoOCTByeT pa3BUTHIO aJITOPUTMHUYECKO-
IO MBIIIJIEHUS, CIIOCOOHOCTH K 0000IIEHNIO U KOHKPETH3alU1, UCIIOJIb30BaHUIO aHAJIOTUH.

ConepxarenpHas auHus «Hauana MareMaTHdeckoro aHajiu3a» IO3BOJIET CYIIECTBEHHO pPACUIMPUTH
Kpyr KaK MaTeMaTH4eCKHUX, TaK M NPUKJIAIHBIX 3a]a4, JOCTYIHBIX LIKOJbHUKAM, TaK KaK Yy HHUX IOSBISIETCA
BO3MOYKHOCTh CTPOUTH TPa(pUKH CIOKHBIX (DYHKIHA, OTPENeNiaTh UX HAUOOJbIINE W HAMMEHBIINE 3HAYCHUS,
BBIUUCIIATH IUIOIAAN (GUryp u o0bEMBI T€J, HAXOAUTh CKOPOCTH M YCKOpeHHMs IporeccoB. [laHHas conepxa-
TeJbHAas JUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH IMOCTPOEHUSI MaTEMaTHUYECKUX MOJIENIel pealbHbIX CUTYaluH,
MIO3BOJISIET HAXOANUTh HAWIyYlllee PEIICHUE B IPUKIJIAJHBIX, B TOM YHCIIE COLMAIbHO-DKOHOMUYECKHX, 3a1a4ax.
3HAaKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOI'0 aHaliM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOIO, (oOpMallbHO-
JIOTHYECKOTO M KPEaTUBHOTO MBILIUIEHUs, (POPMUPOBAHUIO YMEHUH PAaCcHO3HABATH MPOSBIECHUS 3aKOHOB MaTe-
MaTUK{ B HayKe, TEXHUKE U UCKYCCTBE. Y4Yallluecs y3HalT O BBIJAIOUINXCS pe3ysbTaTax, MOJyUYEeHHBIX B X0/
Pa3BUTHs MaTEMAaTUKU KaK HAyKH, U 00 UX aBTOpax.

CopnepxarenpHo-MeTOoIMYeCKass JTUHUS «MHOXKECTBAa M JIOTMKa» BKJIIOYAeT B c€Osl 3JIEMEHThl TEOpUu
MHOKECTB M MaTeMaTUYECKOM JIOTUKU. TeOopeTUKO-MHOKECTBEHHBIE MTPEICTABICHNS IPOHU3BIBAIOT BECH KYPC
IIKOJIbHOM MaTeMaTUKH M MpeasiaraloT Haulolsiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIIONINMI BCE pa3/ienbl MaTe-
MaTHUKH U €€ NPUIIOKEHUM, OHY CBSI3bIBAIOT PAa3HBIE MATEMAaTUYECKUE TUCLHUIUIMHBI U UX TIPUTIOKEHUS B €MHOE
uenoe. [Toaromy BakHO JaTh BO3MOMKHOCTH IIKOJBHUKY NMOHHMATh TEOPETUKO-MHOKECTBEHHBIN SI3BIK COBpE-
MEHHOM MaTeMaTUKH U UCIIOJIb30BaTh €r0 AJIs BBIPAXKEHUS CBOMX MbICIEH. [[pyruM BaKHBIM IPU3HAKOM MaTe-
MaTHUKHU KaK HAayKHd CIEAyeT MPU3HATh CBOMCTBEHHYIO €l CTPOroCTh OOOCHOBAHMI W CJIEIOBAHME OIpPEICIIEH-
HBIM IIPaBUJIAM MTOCTPOEHUS JI0KA3aTENbCTB. 3HAKOMCTBO € DJIEMEHTaMU MaTeMaTHYeCKON JIOTHKH CITIOCOOCTBY-
€T Pa3BUTHIO JIOTUYECKOT'O MBIIIICHHUS YYalIUXCs, T03BOJSIET UM CTPOUTh CBOU PACCYXJACHUS Ha OCHOBE JIOTH-
YEeCKUX MpaBuil, POPMUPYET HaBBIKU KPUTHUECKOTO MBIIUICHUS.

B kypce «Anreb6pa u Hayajla MATEMaTHYECKOTO aHAJIM3a» MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MO-
JeTUPOBaHMs, KOTOPbIE MIPU3BAHbI CIIOCOOCTBOBATH (POPMHUPOBAHUIO HABBIKOB IIOCTPOCHUS MOJIENEN peaTbHbIX
CUTYyallui, UCCIIEIOBaHMs ATUX MOJENEeN C TOMOIIbIO arnmapaTa airedpbl 1 MaTEMaTHYECKOI0 aHalln3a, UHTep-
IIPETALMHU [TOJIyYEHHBIX PE3yJIbTaTOB. Takue 3a1aHus BIUIETEHBI B KaXKJbli U3 pa3nenos [Iporpammsl, HOCKOIb-
Ky BeCh MaTepuaj Kypca IIMPOKO UCHOJIB3YEeTCs AJs pelleHus] MpUKIaTHbIX 3afad. [Ipu pemienun peanbHbIX
MPAKTUYECKHUX 33/1a4 y4Yallrecs pa3BUBAIOT HAOII0JaTeIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, abcTpa-
TUpPOBAThCS, UCIOIb30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATh MpodieMy. JlesTenbHOCTs o popMu-
POBaHUIO HABBIKOB PELICHMS MPUKIATHBIX 3a/1a4 OpraHu3yeTcs B Mpoliecce U3yYeHUs BCeX TeM Kypca «Anred-
pa ¥ Hayajla MaTeMaTUYECKOTO aHATTU3ay.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Cornacno yuebnomy miany B 10 —11 kmaccax usydaercs yueOHBIH Kypc «Anredpa U Hadajaa MaTeMaTH-
YEeCKOT0 aHaJIM3a», KOTOPBIM BKIIIOYAET B ce0sl CIIeyI0Ire OCHOBHBIE pa3iesibl coepanus: «ucna u BeIImc-
JeHUs», «YpaBHEHUs U HepaBeHCTBay, «DyHKiuu u rpadpukn», «Hauana MmatemaTnueckoro ananuza», «MHO-
KECTBA U JIOTHKA.

B YuyeOnom miaHe Ha u3yueHue yriiyoa€HHOro Kypca aireOpbl M Hayajd MaTeMaTHYeCKOro aHalu3a B
10—11 kmaccax oTBOgUTCSA HE MeHee 4 yueOHBIX YacOB B HEIETIO B TEUCHHE KaX/I0TO rojia 00y4eHusi, BCEro 3a
nBa rojia o0ydeHus: — He MeHee 280 yueOHbIX YacoB.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O TIPEIMETA «AJITEBPA 1 HAYA-
JIA MATEMATHYECKOI'O AHAJIU3A»

OcBoenne ydeOHOTro npeamera «Anredpa ¥ Hayaiaa MaTeMaTHYEeCKOrO aHAIM3a» JOJHKHO 00eCreunBaTh
JOCTHKEHHE Ha YPOBHE CpeIHEro o0Iiero o0pa3oBaHus CICAYIOMUX JTUYHOCTHBIX, METAPEIMETHBIX U TPEI-
METHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

JIMUHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE PE3yNIbTaTHl OCBOCHUS ITPOrPaMMBbl Y4eOHOTO npeameTa «MaTtemaTrka» XapaKTepu3yrTCs:

['paxknaHcKOe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKOW TO3HMIIMHA O0YYAIOMIETrocsl KaKk aKTHUBHOTO M OTBETCTBEHHOTO WICHA
pOCCHUHCKOTO O0IIecTBa, MPEJCTABICHHEM O MaTeMAaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYp, SIBJICHUH, IPOLEAYpP I'PaXAaHCKOro oOlecTBa (BbIOOPHI, OIIPOCHI U MIp.), YMEHUEM B3aUMOJIEHCTBO-
BaTh C COLUATBHBIMU MHCTUTYTaMH B COOTBETCTBUU C X (QYHKIIUSIMU U HA3HAUYCHUEM.

[TaTpuoTHYEeCKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO POCCUNUCKON IPaXKTAHCKOW MJIEHTUYHOCTH, YBKEHUS K MPOILUIOMY U HACTOAIIEMY
POCCUICKOM MAaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JIOCTHIKEHHUSIM POCCUMCKUX MATEMATHKOB U POCCUM-
CKOIl MaTeMaTH4eCKOM IIKOJbI, K UCIOIb30BAHHUIO STUX JOCTHKEHHI B APYTUX HayKaxX, TEXHOJIOTHUAX, chepax
SKOHOMUKH.

JyXOBHO-HPABCTBEHHOE BOCIUTAHUE:

OCO3HAHUEM JTYXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapojaa; chopMUPOBAHHOCTHIO HPABCTBEHHOTO CO3Ha-
HUS, TUYECKOTO MOBEJICHUS, CBSI3aHHOIO C MPAKTUUYECKUM NMPUMEHEHUEM JOCTHUKEHUN HAyKU M JESATEIbHO-
CTBIO YYEHOT0; OCO3HAHHEM JINYHOTO BKJIAJIa B MOCTPOCHUE YCTOMUUBOTO Oy AYIIETO.

DCTETUYECKOE BOCIIUTAHHUE:

ACTETUYECKUM OTHOILIEHHEM K MHUPY, BKJIIOYAs 3CTETUKY MaTeMAaTUUECKUX 3aKOHOMEPHOCTEH, OOBEKTOB,
3a/1a4, peleHN, pacCyKIECHUN; BOCIPUMMYNBOCTBIO K MATEMATHUYECKUM aCleKTaM Pa3JIMYHbIX BUJIOB UCKYC-
CTBa.

Pu3nyuecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHS TIPUMEHSITh MaTEMaTUYECKUE 3HAHUS B MHTEpecax 3J0pOBOTO U Oe3omac-
HOro 00pa3a >KM3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/J0POBBIO (30pOBOE MHUTaHUE, COATaHCUPOBAH-
HBIN PEXXHUM 3aHITHH U OTJIbIXA, peryJisipHas pu3nyeckasi akTUBHOCTD); (PU3UUYECKOTO COBEPIICHCTBOBAHUS MPHU
3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHON 1€ATENBHOCTBIO.

TpynoBoe BOCIUTAHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTU TPYJIOTIO0US; MHTEPECOM K pa3nuuHbIM cepam mpodec-
CHOHAIBHOU JIEATETLHOCTH, CBI3aHHBIM C MaTEMAaTHKON M €€ MPHIOKEHUSIMU, YMEHUEM COBEPIIaTh OCO3HAH-
HBI BBIOOp Oymymieil mpodeccuu U peaan30oBbIBATH COOCTBEHHBIC JKU3HEHHBIE TJIaHBI; TOTOBHOCTBIO U CIIO-
COOHOCTBIO K MaTeMaTUYECKOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO HAa MPOTSHKCHUHM BCEHW KMU3HU, TOTOBHO-
CTBIO K aKTUBHOMY YUYaCTHIO B PEILIEHUU MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKOW HaIPaBIEHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO DKOJOTUYECKOW KYJIbTYpPbI, MOHUMAHHEM BIUSHUS COIUATBHO-DKOHOMUYECKUX
MPOIIECCOB Ha COCTOSIHUE TIPUPOTHON U COIMATBHOU CPE/Ibl, OCO3HAHUEM TIO0ATHHOTO XapaKTepa dKOJIOTHYe-
CKUX MpoOJeM; OpHeHTallMel Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUN I PEUIeHUs 3a7a4d B 00JIaCTH OKpY-
YKAIOIIEH Cpeibl, TUTAHUPOBAHUSI TIOCTYITKOB U OIEHKH X BO3MOYKHBIX MOCIIEICTBHI JIs1 OKPYKAIOIIEH CPEIbI.

LleHHOCTH Hay4YHOT0 MMO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0 MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKU U
OOIIIECTBEHHON MPAKTUKH, MOHUMAaHUEM MaTEeMaTHYeCKOW HAayKH Kak cepbl YeIOBEYECKOW AESITENbHOCTH,




9TamnoB €€ pa3BUTHUS M 3HAYMMOCTH ISl PA3BUTHS UBIIM3AINH;, OBJIAJICHHEM S36IKOM MaTEMaTHUKUA M MaTeMa-
TUYECKOM KyJIbTYpPOW Kak CpPe/ICTBOM IO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO U HCCIEI0Ba-
TEJBCKYIO ICATEIbHOCTh HHIUBUAYAILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertamnpeaMeTHbIe pe3yibTaThl OCBOCHHS MPOTpaMMbl yU4eOHOTO mpenMmera «MaTemMaTuka» XapaKkTepu-
3YIOTCS OBJIQJICHUEM VHUBEPCANbHbIMU NO3ZHABAMETbHBIMU OeliCNUAMU, YHUBEPCATbHLIMU KOMMYHUKAMUG-
HbIMU OelicmBUAMU, VHUBEPCATIbHLIMU Pe2YIAMUGHBIMU OeliCMBUIMU.

1) Vuueepcanvnvie noznasamensusle oeiicmeus, obecneuusarom Gopmuposanue 6a308blx KOZHUMUBHBIX
npoyeccos obyuarowuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYICAIOUIe20 MUpa; NPUMeHeHue 102U4ecKux, Uc-
C1e008amenbCKux onepayutl, ymenutl pabomams ¢ uHgopmayuetl).

basoBele tornyeckne AeWCTBUS:

® BEISBJISITh M XapaKTEPH30BaTh CYIICCTBCHHBIC MPU3HAKA MAaTEMaTHYECKHX OOBEKTOB, MOHITHIA, OTHO-
HIEHUH MeXAy MOHATUAMU; (POPMYIUPOBAThH OINpENeICHHs MOHATUH; YCTaHABINBATh CYIIECTBEHHBIN MPU3HAK
KJIAaCCU(UKALIUU, OCHOBAHUS JIJIsi OOOOIICHHS U CPABHEHHUSI, KPUTEPUU TTPOBOJIUMOTO aHAIIN3A;

® BOCIIPUHUMATbh, (HOPMYyIUPOBATh U PEe0OPa30BHIBATH CYXKACHUS: YTBEPAUTEIbHBIC U OTpULIATEIIbHBIC,
eIMHUYHBIC, YaCTHBIC U OOIINE; YCIOBHBIC;

® BBHUIBJSITH MAaTCMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W IPOTHUBOpPEYMS B (paKTaxX, NaHHBIX,
HAOIIOICHUSAX U YTBEPKACHUSIX; TIPeIaraTh KPUTEPUU TS BBISIBIICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

& J1eJaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JETYKTUBHBIX U UHIYKTHBHBIX YMO3aKIIOYCHUH,
YMO3aKJIFOUEHUH 110 aHAJIOTUU;

# [IPOBOJIUTH CAMOCTOSITETIHHO JOKA3aTeNbCTBA MATEMAaTHYECKUX YTBEPKICHHUN (TIPSMBIE U OT TPOTUB-
HOT0), BBICTpPaMBaTh apryMEHTAlMIO, MPUBOAUTH MPUMEPbl U KOHTPIPHUMEPHI; 0OOOCHOBBIBATH COOCTBEHHBIE
CYXKIICHHSI M BBIBOJIBI;

e BBHIOMpATH CIIOCOO pelIeHUs Y4eOHOH 3a7auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BHIOMPAThH
HauboJIee MOAXOAIIUIN ¢ YIETOM CaMOCTOATEIBHO BhIICTICHHBIX KPUTEPHUEB).

basoBrbie nccaenoBaTeabCKue IeHCTBHUS:

® JICTIOJIB30BaTh BOIPOCHI KaK HCCIIEOBATEICKUN MHCTPYMEHT IMO3HAHUs; (HOPMYITHUPOBATH BOMPOCHI,
¢bukcupyooye IpoTUBOpeUre, NpodieMy, ycTaHaBIUBaTh KICKOMOE U JJaHHOE, (OpPMUPOBATH TUIIOTE3Y, apry-
MEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

® TIPOBOJUTH CAMOCTOSITENIFHO CIUIAHMPOBAHHBIA DKCIIEPUMEHT, HCCIIEIOBAHUE MO yYCTAHOBICHHIO OCO-
OCHHOCTE MaTeMaTU4ecKOro OOBEKTa, SBJICHUS, MpOIlecca, BHIIBICHUIO 3aBHCHUMOCTEH MEXIy OOBEKTaMH,
SIBIICHHUSIMH, TIPOLIECCAMHU;

® CaMOCTOSITEIBHO (POPMYJIHMPOBATH 00OOIIEHUS U BBIBOJIBI IO pe3yIbTaTaM MPOBEACHHOTO HAOIIOACHMUS,
WCCIIEIOBAHMSI, OIIEHUBATH JJOCTOBEPHOCTH MOJTyUYEHHBIX PE3YIBTATOB, BEIBOJOB M 0000IICHHI;

® TIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATh MPEIIOI0KEHHS O €r0 Pa3BUTHH
B HOBBIX YCJIOBHSIX.

Pabora c undopmarmei:

® BBUIBISITH JAePUIUTH WHOOPMANIUU, TAaHHBIX, HEOOXOAMMBIX JJII OTBETA HA BOMPOC W IS PEIICHUS
3a/1auu;

¢ BEIOHMpaTh HHPOPMAIUIO U3 UCTOUYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBAThH, CHCTEMAaTU3UPOBATh U UH-
TEPIPETUPOBATH HH(DOPMAITHIO Pa3TMYHBIX BUJOB U (JOPM MTPEICTABICHHUS,

® CTPYKTYpHUPOBaTh HH(POPMAITUIO, MPEICTABIATE €€ B Pa3IMYHBIX (hopMax, WILTFOCTPUPOBATh rpadude-

CKH;
® OIICHMBATh HAJEKHOCTH HHPOPMAIINH 10 CAMOCTOATEIHHO CHOPMYITHPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanvHvle KOMMYyHUKamMugHble 0eticmeust, 00ecneuusarom chopmuposanHoCms COYUATbHbLX
HABBIKOB 0OYUAIOUUXCAL.

OoOmieHue:

® BOCIIPHHUMATh U (DOPMYJIUPOBATH CYXkJICHHUS B COOTBETCTBHHU C YCIOBUSMH U IEJISIMU OOIICHHUS; SICHO,
TOYHO, FpaMOTHO BI)Ipa)KaTB CBOIO TO‘IKy 3peHI/I5[ B YCTHBIX " IMMCBbMCHHBIX TEKCTAaX, JaBaTh ITOACHCHUS 110 XOJIy
peleH s 3a1a491, KOMMEHTHPOBATH TOJTYUYCHHBIN Pe3yJIbTaT;,

® B X0JI¢ 00CYXIIEHHsI 3a/IaBaTh BOIPOCHI M0 CYIIECTBY 00CYXIaeMOW TEMBbI, TPOOJIEMBI, pelaeMoi 3a-
Jla4u¥, BHICKA3bIBATh UJICH, HAILICTICHHBIC HA MIOMCK PEIICHUS; COMOCTABIIATh CBOU CYXKICHUS C CYKICHHUSIMHU JIPY-



I'MX YYaCTHHKOB JHAajora, OOHapy>KMBaTh Pa3InuMe M CXOACTBO MO3UIIMIA; B KOPPEKTHOH (popme Gpopmynupo-
BaTh Pa3HOIJIACHsl, CBOM BO3PAKEHMSI,;

® IIPEACTABIISATh PE3yJIbTAaThl PEIICHUS 337a4H, SKCIIEPUMEHTA, UCCIIEA0BaHMsI, IPOEKTa; CAMOCTOSTENILHO
BbIOMPATh (pOpMAT BBICTYIIJICHHUS C YYETOM 33]a4 IPE3CHTAIlMH U OCOOCHHOCTEN ayIUTOPUH.

CoTpyJIHUYECTBO:

® [JOHUMAaTh M HUCIOJb30BaTh MPEUMYILECTBA KOMAHIHOW M WHAMBUAYAJIBHOW pabOThl NMpHU peLICHUH
y4eOHBIX 3ajjay; MPUHUMATh 1IeJIb COBMECTHOM J€ATENbHOCTH, INIAHUPOBATh OPraHU3ALMI0 COBMECTHON pabo-
TBI, PacIpeeIATh BUABI PadOT, T0OrOBapuBaThCs, 00CYKAATh MPOIECC U pe3yabTaT paboThl; 0000IaTh MHEHUS
HECKOJIbKUX JIIO/IEH;

® y4yacTBOBaTh B IPYNIOBBIX (opMax paboThl (00CYXKAEHUSA, 0OOMEH MHEHHSIMH, «MO3TOBBIE LITYPMbD» U
T.11.); BBIIOJHSATH CBOIO YacTh pabOTHl U KOOPJMHHUPOBATH CBOM JCHUCTBHS C APYTUMH WICHAMU KOMaHJIbI; Olle-
HUBaTh KauyeCTBO CBOEI0 BKJaJa B OOLIUI MPOAYKT MO KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMU B3au-
MOJCUCTBUS.

3) Vhusepcanvnvle pecynamusnsvle oeticmeusi, obecneuusaiom Gopmuposanue CMvlClo8biX YCMAHOBOK

U JICUBHEHHBIX HABLIKO8 TUYHOCHIU.

CaMoopranmu3anus:

® COCTaBJIATH IUIaH, aJTOPUTM PELICHUS 3a/1a4d, BEIOMPATh CIIOCO0 PEIIeHHs ¢ YYETOM UMEIOIIUXCS pe-
CYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BAPHAHTHI PEIICHUN C y4ETOM
HOBOH MH(OpMAIUH.

CaMOKOHTPOJIb:

® BIIQJICTh HABBIKAMH ITO3HABATEIHHOW pe(dIEKCHH KaK OCO3HAHHWS COBEPIIACMBIX JICMCTBHUH M MBICIIH-
TENBHBIX MPOIIECCOB, UX PE3YJIHTATOB; BIAJAETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI TTPOLIecca U Pe3yJib-
TaTa pelICHUs MaTeMaTHYCCKON 3a/1auH;

® IPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPHU PEIICHUU 3a7aud, BHOCUTh KOPPEKTHBHI B
JeSTEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, TAHHBIX, HAWJCHHBIX ONIMOOK, BBISBIICHHBIX TPYIHOCTEH;

® OIICHMBATHh COOTBETCTBUE PE3YyJIbTATA LEIH U YCIOBHIM, OOBSICHATh MPUUMHBI JOCTHXKCHHS WM HEIO-
CTHIKEHUS Pe3yJIbTaTOB JEATEIIbHOCTH, HAXOUTh OMIMOKY, 1aBaTh OIICHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATbBI

10 xaacc
Yuciaa ¥ BBIYUCJIEHUA

e (CB00OAHO ONEpPUPOBATh MOHATUSIMU: PAllMOHAIBHOE YUCIIO, OECKOHEUHas NepruoanyecKkas aApo0b, mpo-
LIEHTBI; UPPALMOHAIBHOE YKCIIO; MHOYKECTBA PAl[MOHAJIBHBIX M JEHCTBUTEIBHBIX YUCEN; MOAYJb JEH-
CTBUTEJILHOT'O YHCJIa.

e [IpumeHsaTh ApoOM U MPOLEHTHI AJS PELIeHUs MPUKIATHBIX 33]a4 U3 Pa3IMYHBIX OTpaciiell 3HaHUU U
peanbHON KU3HH.

o [IpumensaTs NpuONMKEHHBIE BHIYMCICHUS, NPAaBUJIa OKPYTJICHUS, IPUKUAKY U OLEHKY pe3yJbTara BbI-
YUCJICHUM.

e (CB00OAHO ONMEPHPOBATH MOHATHEM: CTEIEHb C IIEJBIM ITOKA3aTeNIeM; UCIO0Ib30BATh MOAXOAILYI0 (op-

My 3alUCH JIEHCTBUTENbHBIX YHCEN ISl pEeLIeHHs] TPAKTUYECKUX 3a]1a4 U MPEJICTaBICHUS JTaHHBIX.

CB000IHO OnEpUPOBATh MOHATHEM: apU(PMETHUECKHI KOPEHb HaTypajIbHON CTENEHH.

CB00OIHO OnEpUpPOBATh MOHATHEM: CTENEHb C PAl[MOHATILHBIM MTOKA3aTEJIEM.

CB000OIHO ONEpUPOBATh MOHATHIMHU: JIOTApU(PM UKCIIa; JECATUUHbIE U HATypallbHbIE JIOTapU(PMBI.

CB000OIHO OnIEpUPOBATh MOHATHIMH: CHHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC YHUCIIOBOIO apryMEHTa.

OnepupoBath NOHATUSAMH: ApKCUHYC, apKKOCHHYC U apKTaHT€HC YHUCIOBOIO apryMeHTa.

YpaBHeHHsI U HEPABEHCTBA
e (CB000AHO OnEpUpPOBaTh NOHITUIMU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIE YPABHEHUS
U yPaBHEHUSA-CIIEICTBUS; PABHOCWIbHBIE HEPABEHCTBA.
e [IpuMeHATH pa3nUYHBIE METOJBI PELICHHUS PAllMOHAIBHBIX U APOOHO-PAMOHATIBHBIX YPAaBHEHUN; MIPU-
MEHSATh METOJ] MHTEPBAJIOB Ul PEIICHUS HEPABEHCTB.



CBoOOaHO OomepupoBaTh MOHATUSIMU: MHOTOUYIEH OT OJHON NMEPEMEHHOW; MHOTOUJICH C IEIBIMU KO3 (-
(bumeHTaMu, KOPHU MHOTOYJICHA;, PUMEHATh JIEJICHHEe MHOTOWIEHA HA MHOTOWIEH C OCTaTKOM, TE€O-
pemy besy u teopemy Buera s perenus 3aaay.

CBoOOAHO OmEepHpOBaTh MOHATUSMHU: CUCTEMa JIMHEHHBIX ypaBHEHUH, MaTPHUIIA, ONPEICITUTE]Ib MaTPH-
bl 2 X 2 ¥ €ro reOMETPUYECKU CMBICIT; UCTOJIb30BAaTh CBOMCTBA OMPEACIUTENS 2 X 2 119 BBIYMCIICHUS
€ro 3HaYCHHUsI, IPUMEHSTh ONPEACIIUTEINH JIsl PEUICHUSI CUCTEMbI JINHEUHBIX YPAaBHEHU; MOJIETUPOBATh
pealbHbI€ CUTYalMU C MOMOILIBI CUCTEMbI JUHEUHBIX YPaBHEHUM, UCCIIEA0BaTh TOCTPOCHHBIE MOJIEIIN
C TIOMOIIBIO MATPUIL U ONPEICTUTENCH, UHTEPIIPETUPOBATH MMOJTYUYEHHBIN pe3yJIbTar.

Hcnonp30Bath cBOICTBA JEHCTBUI C KOPHAMHU /1S IpeoOpa30BaHUs BbIPAXKEHUH.

BrimonHsaTs mpeoOpa3zoBaHUs YUCIOBBIX BRIPAKCHHM, COJEPIKAIIMX CTEIICHU C PAIIMOHAIBHBIM ITOKa3a-
TEJIEM.

Hcnonw30Bath cBOMCTBA JIOTapu(PMOB J1J1s1 TpeoOpa3oBaHusl JIOTApU(PMUIECKUX BBIPAKEHUH.

CB0OOAHO ONEepUPOBATh MOHATHAMU: UPPAMOHAIBLHBIE, TIOKA3aTeIbHBIE U JIOTapU(PMUUISCKUE YpaBHE-
HUS; HAXOJUTh UX PEIICHHUS C MOMOIIbI0 PAaBHOCUIIBHBIX MEPEX0I0B WIIM OCYILECTBIISIA MMPOBEPKY KOP-
HEH.

[IpyuMeHsSITh OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYIIBI IS MpeoOpa3oBaHUS TPUTOHOMETPUUYECKUX
BBIPa)KCHU.

CBOOOJHO OTIEPUPOBATH TIOHATHEM: TPUTOHOMETPUIECCKOE YpaBHEHHUE; MPUMEHATh HEOOX0IUMBIe (Hop-
MYJIBI JUIsI pEHICHUSI OCHOBHBIX THUIIOB TPUTOHOMETPUUECKUX YPABHEHUH.

MopenupoBaTh peajgbHbIe CUTYaIlMH Ha S3bIKE alreOpbl, COCTABIISITh BHIPAXKCHUS, YPABHEHUSI, HEPABEH-
CTBa IO YCIIOBHIO 3aJ]aui, UCCIIEA0BATh MOCTPOCHHBIE MOJIENIN C HCIIOIb30BAaHUEM allllapara aireopshl.

DOyHkuuH U rpaguku

CB00O0HO ONIEpUPOBATh MOHATHAMHU: (QYHKIHSL, CIOCOOBI 3a1aHus (PYHKIMHU; B3aUMHO oOpaTHbIe (DyHK-
LU, KOMITO3ULMS GYHKUUH; rpaduK (GYHKLNH; BBIIOJHATE 3I€MEHTapHbIe IpeoOpa3oBaHus rpaukoB
GYyHKIHHA.

CB00OOIHO ONEepHPOBATH MOHATUSAMHU: 00JACTh ONMPENETICHUS U MHOXKECTBO 3HAUCHHWH (YHKUIWHU, HYIH
(YHKIMHU, TPOMEXYTKHU 3HAKOIIOCTOSIHCTBA.

CB00O/HO ONEepUpOBATH MOHATUSAMH: YETHBIE U HEUYETHBIE (PYHKLNH, NepuogudecKue (GyHKIUH, Mpo-
MEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMbl 1 MUHUMYMbI (DYHKIIMH, HAauOOJIbIlIee U HAUMEHbIIIEE
3Ha4YeHHEe QYHKLUHU HAa IPOMEKYTKE.

CB000/IHO ONEepHUPOBaTh MOHATHAMM: CTENIEHHAs (PYHKIUS C HATYypalbHBIM M LIEJIBIM MTOKa3aTesaeM, rpa-
¢uK cTeneHHOM (YHKIMM C HATypaJbHBIM M LI€JBIM IOKa3aTeseM; TpaduK KOpHsI N-OH CTENEHU Kak
(byHKIMN 0OpaTHOM CTENEHM ¢ HaTypabHBIM MTOKA3aTeIeM.

OnepupoBaTh MOHATHAMU: JIMHEWHas, KBaJpaTU4YHas U JAPOOHO-IMHEHHAs (YHKILUH; BBHINOIHATh 3JIe-
MEHTapHOE HCCIE0BaHUE U MOCTPOEHUE UX TpaUKOB.

CB0OOHO omepupoBaTh MOHATUSAMU: MOKa3zaTeNbHAs W Jorapugmuueckas (QyHKIMHM, UX CBOWCTBA U
rpaduKy; UCTIONb30BaTh UX IpapUKU JJis PEIICHUS] YpaBHEHUI.

CB00OIHO OnEepHpOBaTh NOHITUSAMU: TPUTOHOMETPUYECKAsT OKPYKHOCTD, ONPEAeIEHUE TPUTOHOMETPHU-
YeCKUX (PYHKLUH YUCIOBOTO apryMEHTa.

Hcnonb3oBatek rpadukn GyHKIUHN A1 MCClie0BaHUS MPOIIECCOB M 3aBUCUMOCTEH MpHU PEeLIeHUH 3a/1ad
U3 IpYruX y4eOHBIX MPEIMETOB U pealbHON KU3HU; BbIpaXKaTh (HOPMYyJIaMU 3aBUCIMOCTH MEXK/y BEJIH-
YUHAMH.

Hauyajna MmaTeMaTH4eCKOro aHaJu3a

CB0OOJHO OTEpUpPOBaTH MOHATHAMH: apupMeTHUecKas M reoMeTpuyeckas Mporpeccusi, 0ECKOHEYHO
yOBIBaroIIasi reoMeTpruIecKast MPOrpeccHs; IUHEHHBINA U SKCIIOHEHIIHAIBHBINA POCT, (hopMyJia CIOKHBIX
MIPOLIEHTOB; UMETh MIPECTABIICHUE O KOHCTAHTE €.

Hcnonb30Bath mporpeccuu Ais peleHus pealbHbIX 3a/1a4 MPUKIAIHOIO XapakTepa.

CB00OOIHO ONEPUPOBATH MOHATUAMU: MOCIEA0BATENBHOCTh, CIIOCOOBI 3a/1aHUS MOCIIEI0BATEIbHOCTEH,
MOHOTOHHBIE U OTPAaHUYEHHBIE N10CIIEOBATEILHOCTH; TOHUMATh OCHOBBI 3apPOXKIECHNS MaTEMaTHYECKO-
IO aHaJIM3a KaK aHajau3a OECKOHEYHO MaJIbIX.

CB0OOIHO omepupoBaTh MOHATHSMHU: HENpepbIBHbIE (YHKIMM; TOYKH paspbiBa rpaduka (yHKIUU;
aCHUMMTOTHI rpaduka QyHKIUH.

CB00OOHO omepupoBaTh MOHATHEM: (DYHKIIMSI, HEPEPhIBHAsA HA OTPE3KE; MPUMEHITh CBOWCTBA HEIpe-
PBIBHBIX (DYHKLUH JUIS peLIeHUs 3ajay.



CB00OHO ONEepHpOBaTh MOHATHAMU: TIEPBasi M BTOpast IPOU3BOAHBIEC (DYHKINH, KacaTelbHas K rpaduky
GbyHKIMH.

BbuucnaTe mpou3BOJHBIE CYMMBI, MPOM3BEICHUS, YaCTHOTO M KOMIIO3UIUHM JBYX (DYHKIMIA; 3HATH
MIPOU3BO/IHBIC JIEMEHTAPHBIX (PYHKIUH.

Hcnonp30BaTh reoMeTpHYECKUi M (GU3UUECKUNA CMBICIT TPOM3BOJHOM JUISl pEIICHUS 33/1a4.

MHo:xecTBa M JJOTHKA

CB00OIHO ONIEPUPOBATH MOHATHSIME: MHOXECTBO, ONEPAIIMH HAJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN arapaT Jyisi OMUCAaHUs PeajbHbIX MPOLECCOB U SIBICHUM,
IIPH PEIICHUH 33]a4 U3 IPYTUX Y4eOHbIX IPEIMETOB.

CB00OHO OmepupoBaTh MOHATUSMU: OINpEAeTeHHe, TeopeMa, ypaBHEHUE-CIIeICTBUE, CBOMCTBO MaTe-
MaTHU4eCKOro 00BEKTa, 10Ka3aTeIbCTBO, PABHOCUJIbHBIC YPAaBHEHUS U HEPABEHCTBA.

11 kiaacce
I'II/IC.]'[il M BBIYUCJ/ICHUA

CB000IHO OTEpPHPOBATH MOHATHAMU: HATYPAIBHOE M LEJI0€ YHCIO0, MHOXKECTBA HATYPAJIbHBIX M LENIBIX
YHUCEJT; UCTIOJIb30BaTh pu3Haku aenuMoctu ensix unces, HOJ[ u HOK natypanbHbIX uncen mjis pe-
LIEHUs 3a/1a4, IPUMEHATh aNropuT™ EBKiuaa.

CB00OIHO ONEpUPOBATh MOHSATHEM OCTaTKa MO MOAYJIIO; 3alMChIBATh HATYPAJIbHBIC YHCIIA B PA3IMYHBIX
ITO3UIIMOHHBIX CUCTEMAaX CYUCIICHHUS.

CB00OHO ONEpPHPOBATH MOHATUSAMHU: KOMIUIEKCHOE YHCIO M MHOXXECTBO KOMILICKCHBIX YHCEIl; Mpe-
CTaBJIATh KOMILJICKCHBIE YHCIIa B alreOpanveckoi U TPUrOHOMETPHUECKOl opMe, BHIMONTHATH apudme-
TUYECKHUE OIepaly ¢ HUMHU U U300paXkaTh Ha KOOPAUHATHON IUNIOCKOCTH.

YpaBHeHNsI 1 HEPABEHCTBA

CB000IHO OIEepUpPOBaTh MOHATHAMU: UPPALMOHANIBHBIE, TOKa3aTeIbHbIE U JIOTapu(MUUECKHE HEPABEH-
CTBA; HAXOJUTh UX PEIICHHS C IOMOLIBIO PABHOCUIIBHBIX IIEPEXOOB.

OcyiecTBiaTh 0TOOP KOPHEH NPH pelIeHUH TPUTOHOMETPUUYECKOTO YpaBHEHHUSI.

CB00OOHO oOmepupoBaTh MOHATHEM TPUTOHOMETPHUYECKOE HEPABEHCTBO; NMPHUMEHSATh HEOOXOIMMEBIE
(bopMyJIBI 1715 pelIeHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB.

CB000/IHO OMepUpPOBaTh MOHATHAMM: CUCTEMA U COBOKYITHOCTb YPaBHEHUN M HEPAaBEHCTB; PABHOCHIIb-
HBIE CUCTEMBI U CUCTEMBI-CIEACTBUSA; HAXOAUTh PELICHUS CUCTEMbI U COBOKYITHOCTEM PallMOHAJIBHBIX,
UppaloHaIbHBIX, TOKA3aTEIbHbIX U JJOTapu(MUUECKUX YPAaBHEHUN U HEPABEHCTB.

Pemiate panmoHanbHble, UppallMOHAIbHBIE, TOKA3aTeNbHbIE, Torapu(MUUECKUE U TPUTOHOMETPHUYECKUE
YPaBHEHUS U HEPABEHCTBA, COACPIKALIUE MOLYJIU U IIAPAMETPBI.

[TpumensTh rpaduyeckre MEeTOIbl AJIs pellieHUs] ypaBHEHHH U HEPaBEHCTB, a TaKXKe 3a/ay C rapaMer-
pamu.

MonennpoBaTh peajbHble CUTYallH Ha SI3bIKE aareOpbl, COCTaBISATh BbIPAaXXKEHUs], ypaBHEHUS, HEPABEH-
CTBA U UX CHUCTEMBI 110 YCIOBHIO 3aJa4M, UCCIEAO0BATH IIOCTPOECHHBIE MOJEIIH C UCIIOIb30BAHUEM alllla-
paTa anreOpbl, MHTEPIPETUPOBATD MOJIYYEHHBIN pe3ybTar.

DyHKIUH U TPa@UKH

Crpouth rpaduku KOMIO3UIMH (PYHKIHNA C TIOMOIIBIO 3JIEMEHTAPHOIO UCCIIEIOBAHUS U CBOMCTB KOM-
MO3UIMHU ABYX (DYHKITHIA.

Ctpoutb reomeTpuueckue 00pa3bl ypaBHEHHI U HEPABEHCTB Ha KOOPAWHATHOM IJIOCKOCTH.

CB00OIHO OnEpPUPOBATh MOHATHAMU: TpapUKU TPUTOHOMETPUUYECKUX (PYHKIIUH.

[TpumeHsITh PYHKIMU U1 MOAETUPOBAHUS U HCCIIE0BAaHUS PEATbHBIX MPOIIECCOB.

Hayana MmaTeMaTH4eCKOro aHaJIHu3a

Hcnonp30BaTh TPOU3BOIHYIO JJIsl UCCIeI0BaHUS (DYHKIIMA HA MOHOTOHHOCTh M SKCTPEMYMBI.
HaxonuTh HanbosblIee 1 HaMMEHbIIIee 3HaueHUs! (PYHKIIUN HEMIPEPBHIBHON Ha OTpPE3KeE.

Vcnonp30BaTh MPOU3BOIHYIO IS HAXOXKACHUS HAMTYUIIEro PelieHHs B IPUKIIAJHBIX, B TOM YHCIE CO-
[IUATbHO-9)KOHOMUYECKUX, 33/1a4ax, IJIS ONpPEAETICHNUsS CKOPOCTH M YCKOPEHHsS MpoIecca, 3aJaHHOTO
¢bopmyoit uu rpaduxom.

CB00OOHO omepupoBaTh MOHATUSAMH: MEPBOOOpa3Hasi, ONpeneNEHHbId UHTErpasl; HaXOAUTh MEPBO0O-
pa3Hble 3JIEMEHTapHBIX QYHKLIUH U BBIYMCIIATH HHTErpall o ¢popmyie Hetorona—JleiOnumna.
HaxonuTe miomanu miockux Guryp u 00bEMBbI T ¢ TOMOILBIO HHTETpaa.



e lmers npezicTaBieHHE O MaTeMaTHUYeCKOM MOJAEIMPOBAHHMU Ha MpuMepe cocTaBieHusa auddepeHun-
aJIbHBIX YPaBHCHUM.

e Pemare npukiagHeie 337a4d, B TOM YHCJIE COIHMAIHHO-?PKOHOMHYECKOTO M (PM3UYECKOro XapakTepa,
CPEACTBAMHU MATEMAaTUYECKOT0 aHAIU3A.

COJEPKAHUE YYEBHOI'O KYPCA (IIO TOZAM OBYYEHMUA)

10 kaacce
Yucna v BbIYMCTICHUSA

PanmonanbeHele uncia. OObIKHOBEHHBIE M AECATUYHBIE IPOOH, MPOLIEHTH!, OECKOHEUHbIE IEPUOJUUECKUE
npobu. [Ipumenenue qpodeli 1 IPOIEHTOB IS PEIICHUS TPUKIIATHBIX 337a4 U3 PA3IMYHBIX OTpaciieil 3HaHUN
peanbHOM KU3HU.

JlelicTBUTENbHBIC YKCTa. PaninoHanbHble U HppalMoOHaIbHbIE YHcaa. ApUPMETHIECKHE ONepaliy C JIei-
CTBUTEJBHBIMM uHucIaMH. MoIyib AEHCTBUTEIBHOIO 4Mciaa U ero cBoiictBa. IIpubnmkEHHbIE BBIUMCIICHUS,
IIpaBWJla OKPYIJICHUS, IPUKUJIKA U OLIEHKA pe3yJIbTaTa BEIUMCICHUH.

Crenenb ¢ 1enslM nokasateneM. bunom Herotona. Mcnonbs3oBanue noaxozsimeit GopMsl 3anucu Jei-
CTBUTEJIbHBIX YHMCEJ JIsl pELICHUS] IPAKTUYECKUX 3a/1a4 U [IPEICTABICHUS 1aHHBIX.

Apudmerndeckuil KOpeHb HaTypaJlbHOW CTETIEHHU U €ro CBOMCTBA.

CreneHp ¢ pallMOHaJIbHBIM [TOKA3aTENIEM U €€ CBOWCTBA; CTENEHb C JIEHCTBUTEIIbHBIM I0KA3aTEIEM.

Jlorapudm uucna. Colicta jorapudma. JlecaTHuHbIe U HATypalbHbIE JOrapu(pMbl.

CuHycC, KOCUHYC, TAHT'€HC, KOTAHI'€HC YMCIIOBOTO apryMeHTa. APKCUHYC, ApKKOCUHYC M apKTaHI€HC YKC-
JIOBOT'O apryMeHTa.

YpaBHeHus: 1 HepaBeHCTBA

ToxnecTBa U TOXJIECTBEHHbIE NPeoOpa3oBaHMs. Y paBHEHUE, KOPEHb ypaBHEHUs. PaBHOCHIIbHBIE ypaB-
HEHUs U ypaBHEHMsI-caeacTBUs. HepaBeHCTBO, peleHe HepaBeHCTBa.

OcCHOBHBIE METO/Ibl PELICHHsI LENbIX U JIPOOHO-pAllMOHAIILHBIX YPAaBHEHUH W HEpaBEHCTB. MHOTOUJIECHBI
OT OJIHOW MEepeMEHHOM. JleJleHne MHOrO4JIEeHa Ha MHOTOWIEH C ocTaTKOM. Teopema besy. MHoOrousieHsl ¢ ue-
aeIMU k03¢ punmentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUN, COJEPKALINX CTEIIEHH U KOPHH.

WppanmonaneHele ypaBHeHNsA. OCHOBHbBIE METOABI PELIEHHS UPPALIMOHAIBHBIX YPABHEHUH.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0OKA3aTEIbHBIX YPaBHEHUH.

IIpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIINX JIOTapU(MBI.

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METObI PELLIEHUS JIOTApU(PMUIECKUX YPAaBHEHUH.

OcHoBHbIE TpUroHoMmeTpuyeckre Gopmyisl. [IpeobpazoBaHne TPUrOHOMETPUUYECKUX BbIpakeHUH. Pee-
HUE TPUTOHOMETPUYECKUX YPaBHEHUH.

Pemenue cucreM JMHENHBIX ypaBHEHUN. MaTpuiia cuctemsl TUHENHBIX ypaBHEHUN. Onpenennurens Mat-
pHUIBI 2X2, €ro reOMETPUUECKUN CMBICT U CBOMCTBA; BHIYMCIEHUE €r0 3HAUECHUS, IPUMEHEHHUE ONpPEeeTuTeNs
JUIS PELIEHUS] CUCTEMBI JINHEWHBIX YpaBHEHUN. PelleHne NpukiaaHbIX 3a4ad ¢ IOMOIIBK CUCTEMBI JTMHEUHBIX
ypaBHeHuUl. McciienoBanue mocTpOEHHON MOJEIH C TTOMOIIBIO MaTPUIL U ONPEACIIUTENEH.

IlocTpoeHne MaTeMaTHYECKUX MOJEIEH pEaJlbHOM CHUTyallMM C IOMOILBIO YPAaBHEHUN M HEPABEHCTB.
[IpumeHeHne ypaBHEHUN M HEPaBEHCTB K PEIICHHUIO MaTeMaTHYECKMX 3ajad M 3a/1a4 U3 pa3IMdHbIX oOjacTei
HAyKU U pEaJIbHOM JKU3HHU.

DOyHKIUM U TPadUKH

@yHKIMSA, criocoOb! 3a1aHus GyHKuMU. B3aumuo obpatHble ¢pynkunu. Komnosunusa ¢ynkmmii. I'padux
¢byHKIMU. DieMeHTapHble peoOpa3zoBaHus rpaduKkoB QyHKIUH.

Ob6nacTp onpeaeneHus U MHOXKECTBO 3HaueHUH GpyHkuuu. Hymu gynkiun. [IpoMexxyTKu 3HaKOIOCTOSH-
ctBa. UétHble n HeuéTHbIe pyHKIUH. [lepuonnueckue pynkuu. [lpomexxyTku MOHOTOHHOCTH (DyHKIIMU. Mak-
CUMYMBbl 1 MUHUMYMBI QyHKIMH. HanOomnbiee 1 HauMeHblee 3Ha4eHN s (QYHKIIMU Ha IPOMEXKYTKE.

Jluneitnast, kBagpatuyHas U IpOOHO-TMHEWHAs (YHKIMH. DJIEMEHTapHOE HUCCIIEeI0BaHUE U MOCTPOCHHE
UX rpauKoB.

CrenenHas GyHKIMS C HATypalbHBIM U IIeJIbIM 1oKa3zareneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk
KOpHS N-0ii CTeTeHU KaK (YyHKLIUU OOpaTHOM CTENEHU C HaTypaJIbHBIM MTOKA3aTEeIeM.

[TokazarenbHast U jnorapudmuyeckas GyHKIUH, WX cBoMcTBa M rpaduxu. Mcmonb3oBaHue rpadukos
(GYHKUMH 1715 peleHus] ypaBHEHU.



Tpuronomerpuieckasi OKpy>KHOCTb, OIpPEeNICHHE TPUTOHOMETPUYECKUX (PYHKLIUH YMCIOBOTO apryMeH-
Ta.

@OyHKIMOHAIBHBIE 3aBUCUMOCTH B PEaJIbHBIX MpoIeccax U ABICHUAX. I papuku peaabHbIX 3aBUCUMOCTEH.
Havana maTtemMaTH4ecKoro aHajimsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/aHUs TOCIIEAOBAaTENbHOCTEH. MeTon MareMaTHYeCKOW HHITYKIIHH.
MOHOTOHHBIE U OTpPaHUYEHHBIE IOCIEN0BATENBHOCTU. VCTOpHUS BO3ZHMKHOBEHHS MaTEMaTHYECKOIO aHaJIA3a
KaK aHaJIn3a OECKOHEUHO MaJIbIX.

Apudmernueckas u reomerpudeckas nporpeccuu. beckoneuHo yObIBarolasi reoMeTpuyecKkas mnporpec-
cust. Cymma OecKOHEUHO yOBbIBaIoOIIEH TeoMeTpHYecKor nporpeccuu. JIMHEHHBIH U 3KCIIOHEHIIUAIBHBIA POCT.
Uucno e. @opmyna CiI0XHBIX MPOUEHTOB. MCoOab30BaHNE MPOTPECCUU ISl PEIIEHUs PEeaIbHbIX 3aJad IpH-
KJIaTHOTO XapaKTepa.

HenpepsiBable GyHKIMM U UX cBOMCTBA. Touku paspbiBa. AcUMNTOTH TpadukoB ¢GyHkiui. CBolicTBa
(GyHKIMH HEeNpephIBHBIX HA OTpe3ke. MeTo MHTEPBAJIOB JUIsl pelIeHus] HepaBeHCTB. [IpuMeHeHne CBOHCTB He-
MPEPHIBHBIX (DYHKIIUH ISl pEIICHUs 3a/1a4.

[lepBas u BTOpas npousBoAHble PyHKIMU. OnpeneneHne, reOMeTpPUUECKUil U PU3NIECKUI CMBICI MPOU3-
BOJHOMN. YpaBHEHUE KacaTelbHOH K rpaduKy (QYHKIIHH.

[IpousBoaHbie 3neMeHTapHbIX pyHKUMN. [IponsBoHAs CyMMBI, IPOU3BEACHUS, YACTHOIO U KOMIIO3ULIMU
byHKIUi.

MHoxecTBa M JIOTHKA

MHoOXxecTBO, Onepaluuy HaJl MHOXKECTBaMU M MX cBoiicTBa. Jlnarpammsl Ditnepa—BenHa. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O anmapara Julsl ONMCAaHUs PEAJbHBIX IPOLECCOB U SABJICHUM, NIPU PELICHUU 3a/1ad
U3 IPYTUX Y4EOHBIX MPEIMETOB.

Onpenenenue, Teopema, CBOINCTBO MaTEMaTHUYECKOI0 00BEKTA, CIEACTBHE, JOKA3aTEIbCTBO, PABHOCHIIb-
HbIE YPAaBHEHHS.

11 knace

Yuciia 1 BbIYUCICHUA

Hatypanbnsle u nensie uucina. [Ipumenenune npusHakos aenumoctu nensix uncen, HOJ n HOK, ocrat-
KOB 10 MOAYJIIO, aIrOpuTMa EBKIMIa 11 pelieHus 3a1a4 B IIEJIbIX YNCTIax.

KommnekcHble uucna. Anredpanueckas U TpUTOHOMETpUYeckas (OpMbl 3alHCH KOMIUIEKCHOTO YHCIA.
Apudmerrueckue onepanun ¢ KOMIUIEKCHBIMU 4HciaMu. VM300paxkeHrne KOMIUIEKCHBIX YHMCEI Ha KOOpAWHAT-
HOM 1uiockocTH. Popmynia Myaspa. KopHu N-0i cTeneHHM U3 KOMIUIEKCHOTO uucia. [IpuMmeHeHne koMIiekc-
HBIX YHCeN IS pelieHns PU3NUECKUX U T€OMETPUUECKHX 3a1ad.

YpaBHeHHd U HEPABEHCTBA

Cucrema ¥ COBOKYNHOCTh YpaBHEHUI M HepaBEHCTB. PaBHOCHIIbHBIE CHCTEMBbI U CUCTEMBI-CIEICTBHUS.
PaBHOCHIIbHBIEC HEPABEHCTBA.

OT00p KOpHEHW TPUTOHOMETPUUYECKUX YPAaBHEHUN C MOMOUIbI0 TPUTOHOMETPUYECKONW OKpyKHOCTH. Pe-
LICHUE TPUTOHOMETPUUECKUX HEPABEHCTB.

OCHOBHBIE METO/BI PELIEHUS TTOKA3aTENIbHBIX U JIOTAPU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METOABI PELIEHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/bl PELIEHUS] CUCTEM U COBOKYIHOCTEH pallMOHAJIBLHBIX, UPPALMOHAIBHBIX, TTOKa3aTelNb-
HBIX U JIOTapU(PMHUUYECKHX YpaBHEHUH.

VYpaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpuMeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMATHUYECKUX 3aJay U 3aJa4 U3 pasiand-
HBIX o0JacTel HayKU U pealibHOM KU3HU, HHTEPIIPETalUs MOyUYEeHHBIX PEe3yIbTaTOB.

DYyHKUMH U TPAaPUKHU

I'paduk xommnoszunmu ¢yHkuil. 'eomerpuueckre oOpa3sl ypaBHEHHI M HEPABEHCTB HA KOOPAMHATHOM
IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U rpaUKH.

I'paduueckue MeTObI pelIeHus] ypaBHEHUI U HepaBeHCTB. [’ paduueckue METOIbl pelIeHus 3a/1ad ¢ Ia-
pameTpamu.

Hcnonb3oBanue rpadukoB GyHKIMNA 151 UCCIETOBAaHMS MPOLIECCOB M 3aBUCUMOCTEH, KOTOpbIe BO3HUKA-
10T IIPU PEIIeHUH 3aJ1a4 U3 JPYTUX YYEOHBIX MMPEIMETOB U PEaIbHOM JKU3HH.

Hayana maTeMaTH4eCKOro aHaJIM3a



[TpumeHeHne POU3BOIHON K MCCIEIOBaHUIO (YHKIIMA HA MOHOTOHHOCTh U AKCTpeMyMbl. Haxoxaenue
HauOOJIBIIET0 U HAUMEHBILIETO 3HAYCHU I HENPEPbIBHOM (PYHKIIMU HA OTpE3KE.

[IpumeHeHne TpOU3BOJHON AJIs HAXO0XKJIEHUS HAWJIY4lIero pelieHus B IMPUKIAIHBIX 3a/1a4ax, s Olpe-
JIeJIeHUsI CKOPOCTH U YCKOPEHUs IIpolecca, 3aJaHHOT0 (OpMYJION UK rpauKOM.

[TepBooOpasHas, OCHOBHOE CBOMCTBO mepBooOpa3HbiX. [lepBooOpasHbie dyeMeHTapHbIX QyHKIwmiA. [Ipa-
BUJIA HAXOKJCHUS IEPBOOOPA3HBIX.

WNuterpan. ['eomeTpuyeckuii CMbICT MHTErpana. BeramcieHue ompenenéHHOro MHTerpaia mo Qopmyse
Herorona—JleiiOHuma.

[TpumMeHeHne UHTETpaa A1l HAXOXKACHUS TUIOMIAICH TIIOCKUX (GUTYp 1 00BEMOB T€OMETPUUYECKHUX TEIl.

[Tpumeps! pemenuit auddepeHunanbHbIX ypaBHeHHH. MaTemMaTuueckoe MoJIeIMpOBaHNe peaabHbIX MPo-
IIECCOB C MTOMOIIBIO TU(PepeHIINATBHBIX YPaBHECHHA.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

(IT0 TOJIAM OBYUYEHHSI)

10 xaacc (140 yacoB)

Ha3zBanue pa3jgena
(koTM4ecTBO Ya-
COB)

OcHOBHOEe coaep:kaHWe pa3jaena
(Temmbl)

OcHOBHBIE BH/IBbI JeSITEJILHOCTH 00y4a-
IOIUXCA

MHokecTBO Iel-
CTBUTEIIBHBIX YH-
Cell.

MHorouseHnsl. Pa-
IHOHAJIbHBIE YpaB-
HEHMS U HEpaBEH-
crBa. CUCTEMEI JIH-
HEWHBIX ypaBHE-
HUMN

(28 u)

MHoO)k€ecTBO, omepanuyd HaJl MHOXKe-
CTBaMU M MX CBOicTBa. JlMarpamMmsbl
Diinepa—Benna. [Ipumenenue Teope-
TUKO-MHOKECTBEHHOI'O aInapara s
peuieHus 3anad.

Panmonaneupie yucna. OOBIKHOBEH-
HBIE U JCCATUYHBIC APOOU, MPOIICHTHI,
OEeCKOHEUYHbIEC MEPHOIUYECKHE IPOOH.
[Ipumenenue napoOell M MPOLIEHTOB
JUTSL peLIeHUs MPUKJIIAIHBIX 3a/1a4.
JeWcTBuTenbHble uncna. PanuoHanb-
HblE M HppallMOHAIbHBIE YHCTIA.
Apudmernueckue omnepanuu ¢ JAe-
CTBUTEIBHBIMU  yucCIaMu. Moayib
JNEUCTBUTEIIBHOTO YHCIIA U €T0 CBOW-
crBa. IlpuGnuxEHHbBIE BBIUMCIICHUS,
MpaBwjia OKPYIJIEHUS, TPUKUIKA U
OLIEHKA Pe3yJIbTaTa BEIYUCICHUMN.
OCHOBHBIE METOJIbI PEIICHUS IIEJIBIX U
IpOOHO-pallMOHANBHBIX YpaBHEHUN U
HEpPaBEHCTB. MHOIrOWIEHBI OT OJHOM
nepeMeHHou. JleneHne MHOroudjeHa
Ha MHOTOWIEH C OcTaTkoMm. Teopema
besy. MHorouneHsl ¢ 1eIbIMU KOd(-
¢unuentamu. Teopema Buera.
Pemenue cucrem IMHENHBIX ypaBHE-
HH1. MaTpuia cucTemMbl JIMHEHHBIX
ypaBHeHui. Onpeaenurenb MaTPUIIbI
2x2, ero reoMeTpu4eCKUi CMBICII U
CBOMCTBA; BBIYMCICHUE €TI0 3HAYEHUS;
MIPUMEHEHUE OTPEIEIUTENS IS pe-
IIEHUS] CUCTEMbI IMHEWHBIX ypaBHE-
HUI. Pemenne npukinagseix 3a1ad C
MOMOIIBIO CUCTEMBI INHEMHBIX YpaB-
HEHUU

Hcnosbp30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJIs OIIMCaHus X0Ja PEIIeHNs MaTeMa-
TUYECKHX 3a/1a4, a TAKXKE PEaJIbHbIX MIPOLIECCOB
U SIBJICHUH.

OnepupoBaTb NOHATUAMU: PALIMOHATILHOE
4uci0, OeCKOHEYHas epruoandeckas Apoos,
IIPOLICHTHI; UPPALMOHAIBHOE U IEHCTBUTEIIb-
HO€ YMCJIO; MOJYJIb AEUCTBUTEIBHOTO YUCIIA;
HCIO0Jb30BATH OTU ITOHATHUS IIPU IIPOBEICHUN
pPacCy’>KIE€HUN U JOKA3aTeIbCTB, IPUMEHATH
JpoOU U IPOLEHTHI JJIs PELIeHUS IPUKIIATHBIX
3a/1a4 U3 pa3InYHbIX OTPACIIEH 3HAHUN U pe-
AIbHOW JKHU3HMU.

Hcnoan3oBars npuOIMKEHHBIE BBIYUCICHMUS,
MpaBUJIa OKPYTJIEHUS, IPUKUAJIKY U OLICHKY pe-
3yJIbTaTa BEIYMCIICHUN.

IIpuMeHsATh pa3IMYHbIE METOJbI PEUICHUS pa-
[IUOHAIBHBIX M JIPOOHO-pAIlMOHAIBHBIX YPaB-
HEHHI; a TaKKe METOJl MHTEPBAJIOB JUIs pellle-
HUs HEPABEHCTB.

OnepupoBaTb NOHATUSAMHU . MHOTOYJIEH OT
OJIHOU IIEPEMEHHOM, €r0 KOPHU; NIPUMEHATH
JIeJIEHUE MHOTO4JIEHa HA MHOTOWIEH C OCTaT-
KoM, Teopemy besy u reopemy Buera s pe-
LIEHUS 3a/1a4.

OnepupoBaTrh NOHATHAMM: CUCTEMA JIMHEU-
HBIX YPAaBHEHUM, MaTPHILA, ONPEAEIUTENb MaT-
pHLBL.

Hcnoab30BaTh CBOWCTBA OIpeneNUTENs 2X2
JUISL BBIYMCIICHHSI €r0 3HA4YCHMS, NMPUMEHATH
ONPEIETUTENN Ul PELICHUS CUCTEMBI JIUHEU-
HBIX YPaBHEHUH.

MoaempoBaTh peanabHbIE CUTYalUU C IIOMO-
IIBI0 CHCTEMBI JIMHENHBIX YPAaBHEHUH, HCCJIe-
A0BATh ITIOCTPOEHHBIE MOJEIH C IIOMOLIBIO




MaTpHull U ONpPEeIUTENICH, HHTEePIPeTHPO-
BaTh MOJYYCHHBIA pe3yJIbTaT

DyHKIUU U T'pa-
¢uku. CrenenHas
(GYHKIHS C IIETTBIM

OyuKIMSs, crIocoObl 3a1aHusl (PYHKITHH.
Bsaunmuo obparnbie ¢pynkmmuu. Komro-
surs Gpysakuuid. ['paduk GyHKmm.

OnepupoBaTh NOHATUSIMH: QYHKIIUS, CITOCO-
Obl 3a71aHKs (PYHKIIMH; B3aUMHO 0OpaTHbBIE
GdbyHKIMM, KOMIO3UIUS QYHKIUH, rpaduk

[I0Ka3aTesieM DneMeHTapHbIe TPpeoOpa3oBaHms rpa- | (GpyHKIUH, 001aCTh ONPEACTCHUS U MHOXKECTBO
(12 9) (hUKOB QYHKIIUMA. 3HAYCHHUH PYHKIINU, HYJIU (PYHKITUH, TIpOMe-
OO6nacTp ornpeeneHuss © MHOXKECTBO | KYTKH 3HAKOIIOCTOSHCTBA; JIMHEHHAs, KBa(pa-
3HayeHud pyHkuuu. Hynu gyHkuuu. | TMyHas, ApoOHO-IMHEHAsA U cTeneHHas (QyHK-
IIpomeKyTKH 3HaKOIOCTOSIHCTBA. YET- | Lum.
Hble M Heu€THbIe QyHKUMU. [leproau- | BeIMOJHATE 3i1eMeHTapHble IpeoOpa3oBaHUs
yeckue pyHKIuu. [IpomMexyTku MOHO- | rpad)uKoOB QyHKIUH.
TOHHOCTU (YHKIMU. MaKkCUMYyMBbI U 3HATh M YMeTh 10KA3bIBATh YETHOCTh WU
MUHUMYMBI QyHKIMU. Hanbonpmee n | HEYETHOCTD (DYHKIIMU, TEPUOIUIHOCT (PYHK-
HauMEHblIee 3HaueHue (QyHKIUHN Ha LIUH, HAXOAUTh ITPOMEKYTKH MOHOTOHHOCTH
IIPOMEKYTKE. (YHKIMH, MAKCUMYMbl 1 MUHUMYMBI (DyHK-
JIuneiiHas, KBajgpaTH4Has W JpoOHO-| MM, HAUOOJbIIEE U HANMEHBIIIeE 3HAUCHUE
IUHeWHas (QYHKUMU. OjeMeHTapHoe| (YHKLUHU Ha IPOMEKYTKE.
UCCIIEIOBAaHNE W TIOCTpoeHue Tpadu-| PopmMyaupoBaTh H HIJIKCTPHPOBATH Ipa-
KOB 3TUX (DyHKIU. (puyecku cBoiicTBa TMHEHHOM, KBaJpaTUUHOM,
CreneHp c IENbIM IMOKa3aTeleM. bu- | IpoOHO-TMHEWHOW U CTENCHHON (PyHKITHIA.
HOM HproToHa. Beipaxkarb popMyaaMu 3aBUCUMOCTH MEXIY
CrenenHasi GyHKIUS C HATypaJIbHBIM | BETMYUHAMH.
U LesbIM nokasareneM. E€ cBolicTBa 1 | 3HaTh onpejejieHHe U CBOMCTBA CTEIICHU C
rpadux LEJIBIM [TOKa3aTesleM; OIX0AA1Iy 0 (hopmy 3a-
IUCH JCUCTBUTEIbHBIX YUCEN Ul PELICHUs
NPaKTUYECKHX 33/1a4 U TPEJICTABICHUS TaHHBIX
Apudmernueckuii | ApudMeTnueckuil KOpeHb HaTypaib- | @opMyJIMpoBaTh, 3aUCHIBATL B CHMBOJIHU-

KOpeHb N-0H cTe-
nenn. Mppanmo-
HaJIbHBIC YpaBHE-

HOMH CTEIIEH! U €TI0 CBOMCTBA.
[TpeoOpazoBaHusl YKUCIOBBIX BBIpaXKe-
HUM, COIEPIKALUX CTEIIEHU U KOPHU.

yeckod ¢opmMe U HCHOJIB30BATH CBOWCTBA
KOpHS N-0i cTeneHu Ajs npeoOpa3oBaHUs BbI-
pakKeHUM.

HUs Wppaumonansubie  ypaBHeHus. Oc- | HaxoauTh pelieHMsi MppalMOHAIBHBIX ypaB-

(18 u) HOBHBIE METOJbl PELICHMS HpPALMO- | HEHUI C IOMOIIbI0 PAaBHOCHUIIBHBIX IEPEXO/0B
HaJIbHBIX ypaBHEHUH. PaBHOCWIIBHBIE | WJIM OCYLIECTBIISAA IPOBEPKY KOPHEH.
Iepexo/ibl B peleHur uppaunoHaib- | CTpouTh rpaguk QyHKIMHU KOpHS N-0i cTeme-
HBIX YpaBHEHUM. HU Kak oOpaTHOM 1 (QYHKIMH CTENEHH ¢
CaoiicTBa 1 rpaduk KOpHS N-0il cTe- | HATypaJbHBIM MTOKa3aTeleM
NeHH Kak (YHKIUU 0OpaTHOM CTEeNeHU
C HaTypaJIbHBIM [TOKA3aTeIeM

[TokazarenbHas Crenenp ¢ palMOHaNbHBIM TOKa3aTe- | PoOpMyJMpPOBATh oOIpeaeleHHe CTEIEHU C

¢yukuusa. Ilokaza-

JIeM U €€ CBOMCTBA.

paluOHAJIBHBIM ITOKA3aTCJIICM.

TenbHble  ypaBHe- | [loka3aTenbHas QyHkuus, €€ cBoiicTBa | BeIMonHATh mpeoOpa3oBaHusl YHUCIOBBIX BbI-
HUs u rpadux. Hcnonbp3zoBaHue rpaduka | pakeHUl, coaepKalx CTeleHH ¢ palloHalb-
(10 9) GYHKIUU 1715 pelIeHUs] ypaBHEHHI. HBIM IIOKa3aTeJIEM.
IlokazarenbHble ypaBHeHHsA. OcHOB- | Mcnoab3oBaTh nM(ppoOBbIe pecypehl i 10-
HbIE METO/IbI pEIIeHUsI TIOKA3aTEeNbHBIX | CTPOEHUS rpaduKka MoKa3aTeJbHON QYHKIMU U
ypaBHEHUH U3Yy4eHHUs €€ CBOMCTB.
HaxoauTh pemieHusi moka3aTelIbHBIX ypaBHe-
HUU
Jlorapudmuaeckas | Jlorapudwm uncna. CpoiictBa norapud- | JlaBaTth onpeaesienue jorapudma qucnia; jie-
¢ynkuus. Jlora- Ma. JlecaTuuHble U HaTypalbHbIE JOTra- | CAITUYHOTO U HaTypajbHOro sorapupma. Ue-
pudmMuyeckue pudmel. [Ipeobpa3oBanue BbIpaxeHHi, | M0OJb30BATH CBOMCTBA JOrapu(MoB s Ipe-
ypaBHEHUs COJIepIKALINX JIOTapU(PMBI. o0pa3oBaHus Jorapu(pMUUECKUX BbIPAXKEHUH.
(18 9) Jlorapudmuueckas ¢pyHkuus, e€ ceoii- | CTpouTh rpaduk jJorapudmMuyeckoit GyHKuuu

ctBa u rpaduk. Mcnoap3zoBaHue rpa-

KaK 00paTHOM K MMoKa3aTeIbHON M UCIOIb30-




¢uka GyHKUIUU 17151 peIICHHsI ypaBHe-
HUU.

Jlorapudmuueckue ypaBueHus. Oc-
HOBHBIE METO/Ibl PELIEHUs JIorapud-
MHYECKHUX ypaBHEHUH. PaBHOCUIIbHBIE
nepexobl B pelieH!H Jorapupmuye-
CKHMX YpaBHCHUM.

BaTh CBOMCTBA JOrapu(PMHUUECKON (QyHKIIMU
IS peILIeHNs 3a/1a4.

HaxoauTh pemieHust gorapupMHUUECKUX ypaB-
HEHUI C MOMOIIBI0 PaBHOCHIIBHBIX MEPEXO00B
WM OCYILECTBIISIS IPOBEPKY KOPHEH

Tpuronomerpuue- | CHUHYC, KOCUHYC, TAHI'€HC U KOTaH- JdaBaTh onpeaejieHus CUHYCa, KOCUHYCA, TaH-
CKHE€ BBIPQ)KCHHs M| T€HC YUCIIOBOTO apryMeHTa. ApKCH- TEHCA U KOTaHT'€HCa YHUCI0BOI0 apryMeHTa; a
YpaBHEHUS HYC, ApKKOCUHYC U APKTAaHT€HC YHUC- TaK)Ke€ apKCHHYCa, apKKOCHHYCa U apKTaHI'€HCa
(22 v) JIOBOTO apryMeEHTa. qucna.
Tpuronomerpuueckast OKpy>KHOCTb, IIpuMeHATH OCHOBHBIE TPUIOHOMETPUYECKUE
OIIpeIeNICHUE TPUTOHOMETPUUECKHUX ¢dopMynbl Uid NpeoOpa3oBaHUs TPUTOHOMET-
(YHKIMH YHUCIOBOTO apryMEHTa. PUYECKHUX BBIPAKECHUM.
OCHOBHBIE TPUTOHOMETPUYECKHE IIpumensTe (HOpMyJIbl TPUTOHOMETPUM IS
¢dopmyisl. [IpeobpazoBanue Tpuro- pELIEHUsT OCHOBHBIX THUIIOB TPUTOHOMETpUYE-
HOMETPUYECKUX BhIpakeHui. Peme- CKHMX ypaBHEHUU
HUE TPUTOHOMETPUYECKUX YPAaBHEHUN
ITocnenosarensHo- | IlocnenoBarenbHOCTH, ClIOCOOBI 3a/1a- | OnepupoBaTh NMOHATHSIMHM: I10CIIEI0BATENb-

CTH M IIPOTPECCHU
(10 9)

HHSA IIOclIeoBaTeIbHOCTEH. MeTos
MaTeMaTU4eCKON MHIYKIMU. MOHO-
TOHHBIE U OTPAaHUYEHHBIE MTOCIEN0BA-
TenbHOCTH. McTopus aHanm3a 6ecko-
HCYHO MaJIbIX.

Apudmerrdeckass ¥ reoMeTpuYecKas
MPOTrPECCUMU.

beckoneuno yObIBarolasi reomMeTpu-
yeckass mnporpeccuss. Cymma Oecko-
HEYHO YOBIBAIOIICH TI'e€OMETPUYECKOM
nporpeccuu. JIMHEWHBIM W 3KCIIOHEH-
LHAIBHBIN pocT. Yuco e.

@opMyna CIOXKHBIX HpoueHTOB. Mc-
MOJB30BAHUE TMPOTPECCUU ISl pellie-
HUS pealbHBIX 3aJad MPUKIATHOTO
xXapakrepa

HOCTb, CIOCOOBI 3aJaHMs II0CIIEI0BATEIHHO-
CTE}; MOHOTOHHBIE U OTPAaHUYEHHBIE MTOCIIEN0-
BaTEJIIBHOCTH; MCCJIE0BATh [TOCIEN0BATEIbHO-
CTH Ha MOHOTOHHOCTb ¥ OTPaHUYEHHOCTb.
[Tomyuats npeacraBieHrne 00 OCHOBHBIX HJIESX
aHan3a OECKOHEYHO MaJIbIX.

JlaBaTb omnpejaeleHne apuPMETHYECKOH H
TFE€OMETPUUYECKOMN POTPECCHUH.

Jloka3pIBaTh CBOWCTBA apu(METHUECKOW W
F€OMETPUYECKON MPOrPECCUH, HAXOIUTH CYM-
My YIECHOB IIPOTPECCUH, 4 TAKXKE CyMMY 4iIe-
HOB 0ECKOHEYHO yOBIBAIOIIEH reoMeTpudyecKoi
IIPOTPECCHUMN.

Hcnoab30BaTh NIpOrpeccuu Ui peleHus 3a-
J1a4 MPUKIJIAJHOTIO XapaKTep.

IIpumensite GopMyily CIOXHBIX NPOIEHTOB
JUIS pelleHus 3a/1a4 U3 pealbHOW NPAKTUKU

HenpepsiBHble
¢byukuuu.  [powus-
BOJHAs

(20 v)

HenpepbiBHbIE (QYyHKIMM U HX CBOM-
ctBa. Touka paspbiBa. ACUMOTOTHI
rpadukoB ¢yHkuuid. CpoiicTBa PpyHK-
LM HEMPEPBIBHBIX Ha oTpe3ke. MeTox
UHTEPBAJIOB  JUIS  pEIICHUsA Hepa-
BEHCTB. [IpuMeHeHne CBOMCTB Hempe-
PBIBHBIX (YHKIMH Ui pELIeHus 3a-
nad.

IlepBas u BTOpasi NpOU3BOAHBIE
dbyukaun. OnpeneneHune, reoMeTpu-
YeCKUI U (PU3UUECKUI CMBICT MTPOU3-
BOJIHOW. YpaBHEHHE KacaTeIbHOU K
rpaduKy QyHKIUH.

ITpon3BoiHBIE NIEMEHTAPHBIX (QYHK-
nuui. [Ipon3BogHas CymMMBI, MPOU3BeE-
JI€HUS1, YACTHOI'O U KOMIIO3ULINH
byHKIMi

OnepupoBaTh NOHATUAMM. QYHKLUS HEIpe-
pBIBHAsI Ha OTpe3Ke, TOUKA pa3pbiBa (PYHKIIHH,
acuMIIToTa rpaduka QyHKIUH.

IIpumeHsiTh CBOMCTBa HENpEPHIBHBIX (PYyHK-
LUH 171 peLIeHMs 3a1a4.

OnepupoBarh NOHATHAMM: NIEPBas U BTOpas
MPOU3BO/IHBIE (YHKLUHU; TMOHUMATh (pu3Hnye-
CKMH ¥ TEOMETPUYECKHI CMBICI MPOU3BOIHOM;
3alMChIBaTh YPaBHEHHUE KacaTeIbHOM.
BpIyucasaTs NPOU3BOJHBIE CYMMBI, ITPOM3BE-
JICHUS, YaCTHOTO U CI0KHOM (PyHKIHH.
H3yuarh npou3BoAHbIE 3JIE€MEHTAPHBIX (PYHK-
LA,

Hcnoan3oBate TeoMeTpuueckuii u Qusnue-
CKHI CMBICJ IIPOW3BOJIHOM ISl pELIeHUs 3a/1a4




[ToBTOpEHME,
00001IcHHE, cu-
CTeMaTHU3alus 3Ha-
Hui (2 9)

OcHOBHBIE TIOHITHS Kypca anreOpbl 1
Hayaj MaTeMaTudeckoro aHaiauza 10
Kinacca, 0oOOOIIEHHE M CHCTEMaTHh3a-
U 3HAHUU

IIpuMeHsAITH OCHOBHBIC MOHATHUS Kypca anreo-
pBl M HadaJl MaTeMaTHMYECKOIrO aHauu3a I
pelleHns 3a/1ad U3 peaibHOM JKU3HU U JIPYTUX
IIKOJIBHBIX IIPEJMETOB

11 kaacc (140 ya

COB)

Ha3zBanue pa3aejia

OcHoBHoOe conep:kaHue pa3jeia

OcHOBHbBIE BH/JbI J€ATCJIBHOCTH oﬁyqalo-

(koiMuecTBO  4Ya- | (TeMbI) IIUXCS
COB)
Uccnenosanue [Ipumenenne npou3BoHOMN K uccie- | CTpouTh rpaduk KOMIO3UIMKA (DYHKIHMA C T0-

GyHKIMH C TIOMO-
IIBIO TIPOU3BOTHON
(24 4)

NoBaHMIO (YyHKIMA HA MOHOTOH-
HOCTh U 3KCTpeMyMbl. HaxoxmeHnue
HauOOJIBIIEr0 M HAaUMEHBIIETO 3Ha-
YEHUsI HENPEphIBHOW (PYHKIUH Ha
OTpE3Ke.

[IpumMeHeHne  TPOM3BOAHOM IS
HaXOXXJICHUS HAWIYYIIETO PEIICHUS
B MPUKIAIHBIX 3a7adax, IJs Ompe-
JIEJICHUSI CKOPOCTH U YCKOpPEHUS
mpolecca, 3a1aHHoro GopMyIIoi uiu
rpauKoM.

Kommnoszumuss ¢ynkuumii. ['eomerpu-
yeckue o0pas3bl ypaBHEHHH M Hepa-
BEHCTB Ha KOOPJMHATHOM TIOCKOCTH

MOILBIO  3JIEMEHTApPHOIO
CBOICTB KOMITO3UIIUH.
CTpouTh reoMeTpruecKue 00pa3bl ypaBHEHUH U
HEPAaBEHCTB Ha KOOPJAMHATHOMN TIOCKOCTH.
Hcnonb3oBaTh NpOU3BOAHYIO Ul HCCIENOBA-
HUS QYHKIIMA HA MOHOTOHHOCTb U 9KCTPEMYMBI,
HAXOAMTh HauOoblllee U HAaUMEHbIIEE 3Haye-
HUs QYHKIIUU HETIPEPHIBHOM Ha OTpE3Ke;
Crpouts rpadukn (yHKIMA HAa OCHOBAHHH
MIPOBEIEHHOTO UCCIIEIOBAHMUSL.

Hcnonb3oBaTh NpOU3BOAHYIO JUISI HAXOXKICHUS
HAWIYYILEro pelIeHHUs] B MPUKIAIHBIX, B TOM
YlClie COLIMATIbHO-3KOHOMUYECKUX, 3a7auax, JUIs
ompefieNieHus] CKOPOCTH U YCKOPEHUs Tpoliecca,
3alaHHOTO (POPMYIION MK TPpahHKOM.
IMosyyaTs mpeacTraBlieHHe O TPUMEHEHUU
MIPOU3BOAHOM B PA3JIMYHBIX OTPACISAX 3HAHUM

HCCICA0OBaHNUA u

[lepBooOpa3Has
HUHTETpaT
(12 9)

IlepBooOpazHasi, OCHOBHOE CBOHCTBO
nepBooOpasHbix.  IlepBooOpa3Hbie
aneMeHTapHbIX (QyHKuuil. IlpaBuna
HaXO0X/IEHUS IEPBOOOPA3HBIX.
Nurerpan. I'eomeTpuueckuil CMBICI
WHTErpana. Beruuciaenue omnpexe-
JNEHHOTO UHTerpajga 1o Qopmyie
Herotona-Jleitonuna.

[IpumeHeHne uHTErpana A HaXxoxX-
JIeHUs TIOMAAe MIOCKUX QUryp u
00BbEMOB reOMETPUYECKHX TEJ.
[Tpumeps! pemennit audpepeHnn-
JIbHBIX YPaBHEHHUH.

OnepupoBaTh NOHATUSMM: [IEPBOOOPA3HAs U
onpezeneHHblil naTerpan. Haxoauts nepooO-
pasHble 3JIeMEHTapHBIX (PYHKUUI U BEIYUCIATH
uHTerpain no gopmyine Hototona — Jleitbuuua.
HaxoauThb miomany miockux Guryp u o0bEMbI
T€J ¢ MOMOUIBIO ONPEACIEHHOIO HHTErpaa.
3HAKOMHTBCSA C MATEMATUYECKUM MOJIEIUPOBA-
HUEM Ha npumepe auddepeHInaTbHbIX ypaBHe-
HUH.

IHonyyars mpencraBieHHE O 3HAYEHUM BBEJE-
HUS MOHATHS MHTETpajla B pa3BUTHH MAaTEMaTH-
KU

['paduku TpuroHo-
METpUYECKUX (PyHK-
nui. TpuronomeTpu-
YeCKHE HEPaBEHCTBA
(16 1)

Tpuronomerpruyeckue QyHKIHH, HX
CBOMCTBA U IpaduKu.

OT1bop KOpHEl TpUTOHOMETpHUUE-
CKHX YPAaBHEHMH C ITOMOIIBIO TPUTO-
HOMETPUYECKON OKPYKHOCTH.
Pemenne TpUroHOMETpUYECKUX HE-
pPaBEHCTB

Hcnoab3oBath uupposbie pecypcesl IS M0-
CTPOEHUS TPaPUKOB TPUTOHOMETPUUECKUX
GYHKIUHN U U3YYEHHS UX CBOWCTB.

Pemiare TpUTOHOMETPUYECKHE YpPAaBHEHUSA U
OCYIIECTBIISATh OTOOP KOpHEH ¢ MOMOIIbIO TPH-
TOHOMETPUYECKON OKPYKHOCTH.

I[IpumensiTb QopMynbl TPUTOHOMETPUH IS
pelICHUsI OCHOBHBIX THUIIOB TPUTOHOMETpHUYE-
CKHMX HEpPaBEHCTB.

Hcnoab3oBats nu(ppoBbIe pecypesl LI 110-
CTpOEHUS M HccieioBaHus rpadukoB GyHKIUN

UppanmonansHsle,
MOKa3aTeNbHbIE U JIO-
rapupMHUECKUE HEpa-

OcCHOBHBIE METOJBI PELIEHUS TMOKa-
3aTeJbHBIX U JIOTapU(PMUYECKUX He-
PaBEHCTB.

IIpuMeHATH CBOMCTBA IOKA3aTEJIbHOW U JIOTra-
pubMudeckoil QYHKIHMI K pEHIeHHIO IOKaza-
TEIbHBIX U JOrapu(MUUECKUX HEPABEHCTB.




BEHCTB (24 1)

OCHOBHBIE METOABI pEUICHUS] HUppa-
LMOHAJIbHBIX HEPABEHCTB.
I'paduueckue METOABI pEIICHHUS UP-
palMOHAIbHBIX, IIOKA3aTCIIbHBIX U
norapu(pMUUECKUX YpaBHEHHUNA U He-
PaBEHCTB

O00cHOBATBH PAaBHOCUJIBHOCTH MEPEXO/IOB.
Pemarh uppainyoHaabHble HEPABEHCTBA.
Hcnoab30BaTh TpaguyuecKkue METOABl U CBOM-
CTBa BXOJSILMX B YPaBHEHHE WJIN HEPABEHCTBO
(bYHKUMHI 1715 pereHust 3a1a49u

KomiiekcHbie yncia
(10 u)

KommiekcHpie ymcia. AnreOpaunde-
CKasi U TPUTOHOMETpUYECKast POpMbI
3aIMCH KOMIUIEKCHOT'O YHCIIa.
Apudmerndeckre ornepanuu ¢ KoM-
IUIEKCHBIMH YHMCIIAMU.

N300parkeHre KOMITJICKCHBIX YHCEI
Ha KOOPJMHATHON INIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cre-
IIEHH U3 KOMIUIEKCHOI'O YHCIIa.
[IpuMeHeHHe KOMIUIEKCHBIX YHCeN
Ul pemieHust (U3NIECKUX U Teo-
METPUYECKHUX 3a/1a4

OnepupoBaTh NOHATHAMH: KOMIUIEKCHOE YHC-
JI0O ¥ MHOKECTBO KOMIIJIEKCHBIX YHCEIL.
IIpeacTaBiasiTh KOMIUIEKCHBIE YHCIIA B aJireOpa-
MYECKOI U TpUroHoMeTpuieckoii popme. Bbl-
HOJHATb apu(METUUECKHE ONepalliy C HUMHU.
M300paxarh KOMIUIEKCHBIE YHMCJIa HA KOOpPIU-
HATHOMW IJIOCKOCTH.

I[Ipumenste Gpopmyny MyaBpa u oxy4ars
IIPEJICTAaBICHUE O KOPHAX N-Ol CTEIIEHHU U3 KOM-
IUIEKCHOTO YMCJIa. 3HAKOMHUTBCS C IIPUMEpPaMU
IIPUMEHEHHNsI KOMIUIEKCHBIX YHMCEII JUIsl peLICHUS
reOMETPUUYECKUX U (PU3UUECKUX 3a]a4

HaTypaJ'IBHBIe Hu nc-
JIBIC YHCJia

(10 9)

HarypasnbHble u niensle yucna.
[IpuMeHneHune mpU3HAKOB JACIUMOCTH
mensix unucen, HOJl m HOK, ocrart-
KOB II0 MOAYJIXO, ayiropurMa EBKin-
Jla JIJIsl peIIeHUs 3a7a4 B 1EJIbIX YHC-
J1ax

OnepupoBaTbh NOHATHAMMU: HAaTypalbHOE U IiE-
JI0€ YUCII0, MHOKECTBO HATYPAJIbHBIX YUCEIL.
Hcnoab30BaTh NPU3HAKH JISTUMOCTH LIENBIX
yucen; octatku 1o moayito; HOJZl u HOK Hnaty-
pasbHBIX yKcen; anroput™ EBkiaunaa ams pene-
HUS 3a]a4.

3anuceIBaTh HATypAJIbHBIC YMCIIA B Pa3INYHBIX
ITO3UIIMOHHBIX CUCTEMAaX CUHCIICHUA

CucreMbl panuo-
HaJbHBIX, UPPALHO-
HaJILHBIX TTOKa3a-
TEIBHBIX U JIOTa-
pUPMUIECKIX ypaB-
HEHUH

(12 9)

Cucrema u COBOKYIIHOCTb ypaBHeHHﬁ.

PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUSL.

OCHOBHBIE METO/BI PELIEHUSI CUCTEM
U COBOKYITHOCTEH pallMOHAJIbHBIX,
MPPALMOHAIIBHBIX, T0KA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHHH.
[IpuMeHeHne ypaBHEHUM, CHCTEM H
HEPABEHCTB K PELICHUIO MaTeMaTH-
YECKHX 3a7a4 M 3a/1a4 U3 pa3JInuHbIX
obyacTeil HayKH U pealbHOW KU3HH,
HMHTEpIpeTalus IOJYyYEHHBIX pe-
3yJIbTaTOB

OnepupoBaTh NOHATHAMM: CUCTEMA U COBO-
KYITHOCTb YPaBHEHUI U HEPABEHCTB; PEILICHHE
CHUCTEMBI WJIM COBOKYITHOCTH; PABHOCHJIbHBIE
CHUCTEMBI U CUCTEMBI-CJIEACTBUS.

HaxoauTs peleHus CUCTeM U COBOKYITHOCTEMN
LEJIBIX PALIMOHAIBHBIX, HPPALMOHAIIBHBIX, ITIOKA-
3aTeNIbHBIX U JOrapupMHUUECKHX YPaBHEHUH U
HEPABEHCTB.

IIpuMeHATH CUCTEMBI YPABHEHUN K PELICHUIO
TEKCTOBBIX 3aJ1a4 U3 pa3IM4YHbIX 001acTeil 3Ha-
HUU U peaJIbHOM KU3HHU; HHTEPIPETUPOBATH
ITOJIyYEHHBIE PELICHUS.

Hcnoab30BaTh 1IMPPOBBIE PECYPChHI

3amauu ¢ mapamer-

PanvonaneHbIE, MppallMOHAIBHBIE,

Bb10upaTh criocob pemieHns panuoHalbHbIX,

pamMu MOKa3aTeabHbIe, IOTApU(PMUYECKHE | UPPALMOHAIBHBIX, TOKa3aTeNbHBIX, JJOrapudMu-
(16 1) Y TPUTOHOMETPUYECKUE YPABHEHMS], | YECKUX M TPUTOHOMETPUYECKUX YPABHEHUHN U
HEPABEHCTBA U CUCTEMBI C ITAPAMET- | HEPABEHCTB, COJEPKALLUX MOLYJIM U ITapaMeTpbl
pamu. I[IpumensiTh rpaguueckue U aHAIUTUYECKUE
[TocTpoeHue u uccnenoBaHre MaTe- | METOJBI JJIsl PELICHUSI YPAaBHEHUN U HEPABEHCTB
MaTUYECKHX MOJENICH pealbHbIX CH- | C TIapaMeTpaMH, a TakKe HCcleqoBaHue (PyHK-
Tyalui ¢ TOMOUIbIO YPABHEHUMN, CU- | [IUHM METOJaMH MAaTEMATHYECKOIO aHAIU3A.
CTEM ypaBHeHI/Iﬁ 1 HCPABCHCTB C I1a- CTpOPlTb H UCAJIea0BaThb MaTEMATHUYCCKUE MO-
paMmeTpamu JIETIM peaIbHBIX CUTYyalHUl ¢ TIOMOIIbIO ypaBHE-
HHI, HEPABEHCTB M CUCTEM C MapameTpaMu
[ToBTOpenue, 0000- | OcHOBHBIC TIOHITHS U METOIBI Kyp- | MoaeJupoBaTh peaibHbIe CUTYalluH Ha SI3bIKE
IIeHUE, CHUCTEMaTH- | ca, 00OOIIeHHE W CHUCTEeMaTh3aIus | alreOpbl, COCTABISATH BRIPAXKEHUS, yPAaBHCHMUS,

3anwust 3HaHui (16 1)

3HAHUH

HEPaBEHCTBA U MX CUCTEMBI IO YCIOBHUIO 33JIauH,
HCCJIeI0BATH TIOCTPOCHHBIE MOJIENH C UCTIOJNb-
30BaHMEM ammapara ajareopsbl.




IIpuMeHsiTh QYHKIMU I8 MOJEIHUPOBAHUS U
WCCIICIOBAHHSI PEATTbHBIX MTPOIECCOB.

Pemath npukiiagHbie 337294, B TOM YHCIIE CO-
IUATEHO-D)KOHOMHYECKOTO ¥ (PH3HUECKOTO Xa-
pakTepa, CpeCTBaMU alreOphl U MaTeMaTHye-
CKOT'0 aHaJIN3a

IMoypounoe nianupoBanue AJI'EBPA u nHauana matemaTndeckoro ananausa, 10 kiace

Ne JMama Tema ypoxka
n/n | Ilnan ‘ Dakm
IToBTOpEHUE 64
1 1.09 [ToBTopenue. UncnoBbie 1 OYKBEHHBIE BHIPAKECHUSL.
2 4.09 IToBTOpEHUE. YIIPOLIEHUE BBIPAKEHUI
3 4.09 IloBTOpenue. YpaBHeHus. CucTeMbl ypaBHEHUH
4 6.09 [ToBTOpenue. KBaapaTHsie HepaBEeHCTBA
5 8.09 IToBTOpenue. HepaBeHncTBa. MeTo1 HHTEpBAIOB
6 11.09 Bxonnas koHTpoabpHas padota Nel
MHo:kecTBO eiicTBUTEIbHBIX YHces. MHorowienbl. PanuonanbHble ypaBHeHus: 4 HepaBeHcTBa. Cu-
cTeMbl JIMHEHHBIX YPaBHEeHHI - 24 yacoB
7 11.09 MHO0KECTBO, ONepaIiiy HajJi MHOYKECTBAMH M KX CBOMCTBA
8 13.09 Juarpammsl Ditniepa - Benna
9 15.09 [TprMeHeHHEe TEOPETUKO-MHOKECTBEHHOT0 aMnmaparta JUlsl pelieHus 3a/1a4y
10 18.09 PanmonansHble yncia
11 18.09 OOBIKHOBEHHBIC U JCCSITHUHBIC NpoOn. beckoHeUHbIe IeproAnIecKre Apodu
12 20.09 [TpumeneHue apobeli U NPOIEHTOB AJIs PelICHUs MPUKIIATHBIX 33124
13 22.09 JleficTBUTENbHBIE YKCIIa
14 25.09 PammonanbHbIe M UppalioHaIbHBIC YHCTa
15 25.09 Moayab AeMCTBUTEIBHOIO YKCIIa U €r0 CBOMCTBA
16 27.09 [TpuOmxE€HHbIE BHIYMCIEHUS, paBuia okpyrieHus. [Ipukuaka u oneHka
pe3yJibTaTa BRIYMCICHUN
17 29.09 Konumponsnas paboma No2 no meme « MHosxcecmeo 0eiicmeumenbHulx 4u-
ceny
18 2.10 OcCHOBHBIE METO/BI PELLICHNUS LIENbIX YPABHEHUN
19 2.10 OcCHOBHbBIE METO/Ibl PeLIEHHUs APOOHO-pallMOHAJIbHBIX YpaBHEHUN
20 4.10 OCHOBHBIE METO/IbI pellIeHUs LIEIbIX U IPOOHO-PAIIMOHAIBHBIX HEPABEHCTB
21 6.10 MHorouIeHbI OT OJTHOM MepeMeHHOMU. JleneHre MHOTOUIeHAa HA MHOTOWIEH C
OCTaTKOM
22 9.10 Teopema besy
23 9.10 MHuorowiensl ¢ 11epIMu Kodddurmentamu. Teopema Buera
24 11.10 Pemenue cucreM JIMHEHHBIX YpaBHEHUI
25 13.10 Martpuiia cuCTeMbl JINHEHHBIX YpaBHEHUIN
26 16.10 Onpenenurens MaTpullbl 2X2, €ro FeOMETPUYECKUIN CMBICIT U CBOMCTBA
27 16.10 BrlunciieHne 3Ha4eHHs ONPEAeIUTENS
28 18.10 [TprMeHeHne OnpeIeNUTeNs ISl pEIISHUS] CHCTEMBI IMHEHHBIX YPaBHEHUH
29 20.10 PenieHne npukiiagHbIX 3a/1a4 ¢ HOMOLIBIO CUCTEMbl JUHEHHBIX YPAaBHEHU
30 23.10 Koumponwvuasn paboma Ne3 no meme «Payuonanvnvie ypasnenus u Hepa-
sencmea. Cucmemvl 1uHelnblx ypasnenuil. Muozounenyly
Apudmernyeckuii KopeHb N-oii crenenu. ppannonajibHble ypaBHeHus - 15 yacos
31 25.10 ApundmeTnueckuii KOpeHb HATYPaJIbHOM CTENEHH U €ro CBOICTBa
32 27.10 [TpeoOpa3oBaHuUs UUCIOBBIX BHIPAKECHUH, COIEPKAIIUX CTEIICHU




33 6.11 BriHeceHre MHOXUTENS U3-T10/ 3HaKa KOpHS. BHeceHne MHOXHUTENS 10T
3HaK KOpHs

34 6.11 CokpaieHue 1po0ei, coepKaliux pajauKaibl

35 711 ITpeoOpa3oBaHue UpPpPALIMOHAIBHBIX BhIPAXKEHUN

36 8.11 O06o01IeHre ¥ cucTeMaTr3alisl 3HaHUK 1Mo TeMe «ApuPMETHYECKHI KOPEHb
N-HOM CTEIICHU»

37 10.11 Konumponvnas paboma Nod no meme «Apugpmemuueckuit Kopenv n-oi
cmenenuy

38 13.11 Hppaunonansabie ypaBHeHUs. O0IaCTh JOMYCTUMBIX 3HAUYSHHUI HPpaIHo-
HAJIbHOT'O YpaBHEHHUS

39 13.11 OcCHOBHBIE METO/Ibl PELLICHUS] UPPALIMOHATIbHBIX YPABHEHUM

40 15.11 PaBHOCHIIbHBIE TIEPEXOIbl B PEHICHUH UPPAIlMOHAIBHBIX YPaBHEHUIN

41 17.11 AJNTOpUTM pellIeHUs] UPPALIMOHAIbHBIX YPaBHEHUM

42 20.11 Penienue nppalnoHaJbHbIX YpaBHEHUI

43 20.11 CgoiicTBa u rpaduK KOpHS N-0¥ CTeneHU KaK GyHKIIUA OOpAaTHON CTEIIEHHU C
HATYPaJbHBIM ITOKA3aTeIIeM

44 22.11 O06o01eHre U cucTeMaTr3alys 3HaHui 1mo Teme «MppannonaibHbIe ypaBHe-
HUS»

45 2411 Konumponvnas paboma NoS no meme « Uppayuonanvhule ypasHeHusn)

@Oyuknum u rpaduku. Ctenennasi GyHKIMSA € HeJbIM OKa3aTeaeM - 12 yacos

46 27.11 Crioco6s1 3a1anus pyHkuuu. B3anmuo obparubie pynkmum. Kommosumst
(GYHKIHA.

47 27.11 ['padux GyHkumu. DnemMeHTapHbie npeoOpa3oBanus rpagukoB GyHKIHUN

48 29.11 Ob6uacTh onpeeneHusl 1 MHOXKECTBO 3HAaYeHMH (pyHKIUU

49 1.12 Hymu ¢ynkuun. [IpoMexyTKi 3HAKOOCTOSIHCTBA

50 4.12 UYérneie 1 HeuéTHBIC GyHKIMU. [leprogmueckue GyHKIMH

51 4,12 ITpoMeXyTKM MOHOTOHHOCTH (PYHKITMH. MaKCUMyMbl 1 MUHUMYMBbI (DYHKITUN

52 6.12 Haubonbiiee u HauMeHblllee 3HaueHHe PyHKIIMK Ha IPOMEXKYTKE

53 8.12 JluneliHas U KBagpaTU4Has GYHKLIUU. DIIEMEHTApHOE UCCIIEIOBaHUE U Tpa-
buku byHKIMHA

94 11.12 JpobHo-nuHelHas GyHKIUU. DJIeMEeHTapHOE UCCe0BaHne U IrpapuK ITHX
byHKIUH

95 11.12 Crenenb ¢ nensiM nokasareneMm. bunom Herotona

56 13.12 CrenenHas (GyHKIHMS C HaTypaJIbHBIM U LIEJIbIM MOKa3ateseM. EE€ cBoiicTa n
rpaduk

57 15.12 Konmponvnas paooma Neb no meme « Qynxkyuu u paguxuy

Iloka3atenbHas ¢pynkuus. [lokazareabHble ypaBHeHnus - 10 yacos

58 18.12 CreneHb ¢ pallmoOHAJIBHBIM [TOKA3aTeNIeM U e€ CBOWCTBa

59 18.12 [Toka3zarenbHas GyHKIMs, €€ CBOMCTBA M rpaduk

60 20.12 Vcnionp3oBanue rpaduka GyHKIMA ISl pEeNICHUs] YPaBHEHUH

61 22.12 ITokxazarenbHblE YpaBHEHUS

62 25.12 OcCHOBHBIE METO/IbI PELLIEHUS IOKA3aTENbHBIX YPAaBHEHUN

63 25.12 [IpuBenenre ob6enx 4acTeil ypaBHEHHS K OJHOMY OCHOBAHHIO

64 27.12 BriHeceHne 00111ero MHOKUTEIS 32 CKOOKY

65 29.12 Meto 3aMeHBI IEPEMEHHOM B MTOKAa3aTeIbHBIX YPAaBHEHHSIX

66 MeTo/1 OWIEHHOTO JCTICHHSI

67 Konumponvnaa paboma Nel no meme «llokazamenvnan pynkyusa. Iloka-
3ameJibHble YyPAGHEHUA)

Jlorapudmunueckas pynkuus. Jlorapugmuyeckne ypapHenus - 18 yacos

68 Jlorapudm gyucia
OCHOBHBIE METO/1bl pelIeH sl JOrapu(PMUUECKUX YPAaBHEHUH.

69 CoiicTa sjorapudma

70 Jlecstnunbie morapudmel




71 HarypanbHbie jorapudmbl
72 [IpeobpazoBaHue BBIPAKEHHI, COACPIKAIIMX JIOTapU(HMBI
73 Jlorapudmudeckas byHkims, €€ CBOWCTBA U rpadukK
74 Vcnonp3oBanue rpaduka QyHKIMH Ui pELICHUs] YPaBHEHUI
75 QyHKIMOHATBHO-TPAQUIECKUN METO/I PELICHNs YpPaBHEHUN
76 Konumponvnas paboma No8 no meme «/lozapugpmuuecxkan pynxkuyusn»
77 Jlorapugmuueckue ypaBHEHUs
78 PaBHOCHIIbHBIE TEPEXObl B PEHICHUH JIOTapU(PMUUECKUX YpaBHEHUI
79 Perienue ypaBHEHUI 110 ONpeIeTICHUIO JorapruQma
80 MeToa MOTeHIIMPOBAHUS
81 MeTo1 BBEZICHUSI HOBOM IMEPEMEHHON
82 Metoa norapuMHUpOBaHUS
83 ITepexon K HOBOMY OCHOBaHHIO
84 Pemenue norapudmMudecknx ypaBHEHUN
85 Konmponvnas paboma Ne9 no meme «Jlozapughpmuueckue ypasrnenusny
Tpuronomerpuyeckue BbIpasKeHHsl M ypPaBHeHHs - 22 yaca
86 CuHyc, KOCHHYC YHCIOBOTO apryMeHTa
87 TaHreHc u KOTaHT€HC YMCIIOBOTO apryMEHTa
88 ApPKCHHYC, apKKOCHHYC U apKTaHI€HC YUCIOBOTO apryMeHTa
89 TpuronomeTrpuveckas OKpyKHOCTb, OIIPEeSICHIE TPUTOHOMETPUYECKHIX
GYHKIMI YUCIOBOTO apryMeHTa
90 OCHOBHBIEC TPUTOHOMETPUIECKHE TOKIESCTBA
91 DopMyJIbl TBOWHOTO yria
92 DopMyJIbI TOHWKEHUS CTENICHU
93 @DOopMyIIBI TOJIOBUHHOTO yTiIa
94 DopMyJIbl CYMMBI apTYMEHTOB
95 DopMmyJibl cyMMbl QYHKINN
96 Dopmyiibl Tpon3BeeHns HYHKIHN
97 [TpeobpazoBaHre TPUTOHOMETPUIECKUX BBIPAKEHUH C MOMOIIBI0 HhOpMYIT
98 Konmponsnas pavoma Nel0O no meme « Tpuzonomempuueckue sviparice-
HUAY
99 Pemenue ypaBHeHus COSX = &
100 Pemienne ypaBHeHus Sinx = a
101 Pemenne ypaBHeHui tgx = a, ctgx = a
102 MeTto/1 3aMeHbI IEpeMEHHON
103 YpaBHeHUs1, CBOALIMECS K KBaJJPaTHBIM YPABHEHUSIM
104 Meron pa3yioKeHUs1 HA MHOKHUTEIN
105 OpnHOpOoIHBIE TPUTOHOMETPUUYECKHUE YPABHEHUS
106 PenieHre TpUroHOMETPUYECKUX YPaBHEHUI
107 Konumponvnas paboma Nell no meme « Tpuzonomempuueckue Ypagne-
HUAY
IMocsenoBaTeIbLHOCTH U MPOrpeccuu - 8 4acon
108 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs TIOCIEI0BATEIbHOCTEH. MOHOTOH-
HBIC ¥ OTPAHWYCHHBIC MTOCIIEIOBATEIIFHOCTH
109 I'eomerpuueckas nporpeccun. beckoneuHo yObIBarolasi reoMeTpuiecKas
nporpeccust
110 CymmMma OeckoHEeYHO yObIBarole reoMeTpruuecKoi Iporpeccuu
111 Meroa MaTeMaTH4eCKON MHIYKIIMU
112 JInHEeNHBIN ¥ SKCIOHEHIMAIbHBIN pocT. Yucio e
113 PopmyJia CI0KHBIX TPOLEHTOB
114 Hcnonp3oBaHre Nporpeccuu Ui peleHns peaibHbIX 3aay MPUKIaIHOTO
Xapakrepa




115 Konmponvnaa pavoma Nel2 no meme «Ilocnedosamenvnocmu u npozpec-

cuuy
HenpepbiBuble pynkuuu. [lpousBoanas - 20 yacos

116 HenpepeiBHble QyHKIINMU 1 UX cBoiicTBa. Touka pa3psiBa

117 AcumnToThl rpadukoB ¢pyHKIMi. CBONCTBA (DYHKIMI HEMPEPHIBHBIX HA OT-
peske

118 MeTo1 MHTEpBAJIOB ISl pEIICHUSI HEPABEHCTB

119 IIpuMeHeHne CBOMCTB HEMPEPBIBHBIX (DYHKIIMH JIJIs1 PeIICHUs 3a71a4

120 I[lepBast 1 BTopasi Npou3BOIHbIC (PYHKIUU

121 OrnpeziesieHne, reOMETPUUECKUN M PU3MUECKHUI CMBIC IPOU3BOTHON

122 ANTOpUTM HaXOXJIEHUS IPOU3BOIHON

123 Dopmyubl quddepeHIpoBaHus

124 ITpon3BoHas cTENEHHON QYHKIINH

125 [Tpon3BoIHBIC 3JIEMEHTAPHBIX PYHKIUH

126 Brruncienne nponu3BoIHBIX 3JIEMEHTAPHBIX (DYHKIIHI

127 [Tpon3BoHast cyMMbI PyHKIUH

128 ITpon3BoHas nmpousBeaeHus PyHKIUN

129 [Tpon3BoiHAs YaCTHOTO (PYHKITHIA

130 [Tpon3BoiHAs] KOMIIO3UIUHU (PYHKIUH

131 IToHsITHE W BBIYKMCIICHHE TPOM3BOIHOM N-TO MOpsAKa

132 JuddepenumpoBanue ca0KHONH GYHKIUU

133 YpaBHeHHE KacaTeIbHOU K rpaduKy (QyHKITUH

134 YpaBHeHUe KacaTelbHOU K TpaduKy QyHKIMH

135 Konmponvnaa paboma Nel3 no meme «Henpepoienvie ghynxkyuu. Ilpous-
600HAAY

136 Hmozoewtii ypok

IHoypounoe niianupoBanue AJICEBPA u Hauajia MaTeMaTu4eckoro anajansa, 11 kiacc

No Jama Tema ypoka
n/n | Ilnan ‘ Dakm
HccaenoBanue GyHKIMii ¢ MOMOIIBLIO MPOU3BOAHOM - 24 yaca
1 [ToBTOpenue. @opmyiibl quddepeHIMpoBaHU
2 [TpaBuna qudepeHurpoBanus
3 [TprMeHeHre TPOU3BOHON K HCCIeI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTh
4 [TpuMeHeHHe NPOU3BOIHOMN K MCCIeI0BaHUIO (DYHKIMHA Ha SKCTPEMYMBbI
5 OKkcTpeMyMbl QYHKIIUU
6 Boluniciienue 3kcTpeMyMoB QyHKIUHU
7 ITpuMeHeHre TPOU3BOIHOM I OKA3aTEIbCTBA TOKIECTB U HEPABEHCTB
8 [Toctpoenne rpadukoB GyHKIHIHA
9 HccnenoBanue (yHKIMU U OCTpOeHUE rpaduka GyHKIUU
10 Cas13b Mex1y rpadukoM QYHKIMH U rpaduKoM e€ MPOU3BOAHOMN
11 Haubousbliee 1 HauMeHblee 3HaUYeHUsT PYHKIIMM HA TPOMEXKYTKE
12 3aauu Ha OThICKaHWE HAHMOOJBIINX U HAMMEHBIINX 3HAYCHUH BEJIMYMH
13 Pemenue 3a/1a4 Ha HaX0X/I€HHE HAaUOOJIbIIMX U HAUMEHBIINX 3HAYSHHUH
14 [TprMeHeHre NPOU3BOTHOM K MCCIEeI0OBAHNIO (DYHKIIMU
15 Konumponvnas paboma Nel no meme «Hccnedosanue ghynkyuii ¢c nomo-
U{b10 NPOU3EOOHOI)
16 [TprmMeHeHre mPOU3BOIHON /I HAXO0XKACHUS HAWTYYILero PeleHus B Ipu-
KJIQJIHBIX 3a/1a4ax
17 ITpyMeHeHre TPOU3BOHON B PELLIEHUH 3a4a4
18 [TpuMeHeHHe TPOU3BOIHOMN /1JIsl HAXO0XK/IEHUS] HAWJIYYLIEro peleHus 1Jis




OTIpeIeJICHHUs] CKOPOCTH IPOoIiecca, 3alaHHoro (hOpMYJION MM TpadrKOM

19

[IpuMeHeHne npou3BOIHOM I HAXO0XKICHUSI HAWTYYILEro PEIICHUS IS
omnpezesieHus] YCKOPEHHs nmpoiiecca, 3aaHHoro GopMyoi win rpadukoM

20

Komno3unus ¢pyHkuuit

21

["'eomeTpryeckue 00pa3bl ypaBHEHUN HA KOOPIWHATHOM MJIOCKOCTH

22

FCOMeTpI/ILIeCKI/IC o6pa351 HCPaBCHCTB Ha KOOpI[HHﬂTHOfI IIJIOCKOCTHU

23

[ToBropenue no reme «VccnenoBanue GyHKIHIA C TOMOUIHIO POU3BOAHOIN

24

Koumponvnas paboma No2 no meme «Hccnedosanue hynkyuii ¢ nomo-
Uib10 NPOU3EOOHOIL)

IlepBooOpa3Hasi u uHTerpaJ - 12 yacon

[TepBooOpasHast

OCHOBHOE CBOWMCTBO MEPBOOOPA3HBIX

[TepBooOpa3HbIe 371eMEHTAPHBIX (HYHKITHI

[IpaBuia Hax0XJICHHSI IEPBOOOPA3HBIX

Wuterpai. ['eomeTprudeckuii CMbICT HHTErpaia

Brruucnenue onpeaenéHHoro uarerpaia mno dhopmyne Herotona-Jlelioauna

[TpumMeHeHne nHTerpaa Ui HaX0XKACHHUS TUIOMAAeH TNIOCKUX QUTyp

HpI/IMeHeHI/IC HHTCIrpajia JJI1 HAXOXKIACHUA 00BEMOB I'COMCTPHUUCCKUX TCJI

OO |NoOO|A[WIN|F

[Tpumeps! pemiennii muddepeHaIbHbIX YpaBHEHUN

MareMaTH4ecKoe MOJICIIMPOBAHUE PEATTHHBIX MPOIECCOB C MOMOIIBIO (-
bepeHInaIbHbIX YPaBHEHHH

IToBTOpenue no reme «IleppooOpa3Has u HHTErpaI»

Konumponvnas paboma Noe2no meme «llepsoodpasznas u unmezpany

I'paduxu

TPpUroHoMeTpuuyeckux pynkumii. Tpuronomerpuyeckne HepaBeHcTBa - 16 4acoB

Tpuronomerpuyeckne GyHKINU, X CBOHCTBA U rpaduKu

CgoiictBa u rpaduk QyHKINH Y = cOSX

CaoiicTBa 1 rpaduk QyHKIMHU Y = SinX

['paduku pyHkumii y = tgx, y = ctgx

Perenue TpUroHOMETPHUYECKUX YPaBHEHUH C MOMOIIBIO IpauKOB

OT60p KOpHEHN TPUTOHOMETPHUUECKHX YPAaBHEHUH C MIOMOIIBIO rpaduka

OT100p KOpHEH TPUrOHOMETPUUYECKHX YPAaBHEHUH METO/I0M Iepedopa

OT100p KOpHEH TPUrOHOMETPUUYECKUX YPAaBHEHUH IBOMHBIM HEPAaBEHCTBOM

OO (NO|OTIA|W|IN |-

OT60p KOpHEHN TPUTOHOMETPUUECKUX YPABHEHUH C IIOMOIBIO TPUTOHOMET-
pUYECKON OKPYKHOCTHU

TpuroHomeTpuyecKkrue HepaBeHCTBA

11

MeTtonpl PCIICHNUEC TPUT'OHOMETPHUICCKUX HECPABCHCTB

12

PemieHne TpUroHOMETpUYECKUX HEPABEHCTB

13

Pemienne TpUroHoMeTpUUECKUX HEPABEHCTB IpaduuecKu

14

Pemenue TPUTOHOMCTPUYICCKNUX HCPABCHCTB

15

[ToBTOpenue no teme «I'paduxu Tpuronomerpuueckux ¢pyHkuil. TpuroHo-
METPUYECKHE HEPABEHCTBA»

16

Konmponvnaa paboma Ne3no meme «I paghuku mpuzonomempuyeckux
¢ynxyui. Tpuzonomempuueckue HepageHcmea

HppauuoHajbHble, IOKa3aTeJbHbIE U JIOrapru(pMuUecKue HEPaBEeHCTBA - 24 yaca

HpOCTCﬁIHHC IMOKAa3aTCJIbHBIC HCPABCHCTBA

CBeJieHHE IOKA3aTeIbHOIO HEPABEHCTBA K MPOCTEHIEMy

Meroz BBeIeHUsI HOBOM NIEPEMEHHOM

Pazioxxenne Ha MHOXKUTEHN

CBeieHNE K paBHOCHJILHOW COBOKYITHOCTH

Mertoz paliMoHaIu3alky (3aMeHa MHOKUTEIEH )

["'padmyeckue METOAbI pelIeHHs TOKAa3aTebHbIX YPaBHEHUI 1 HEPABEHCTB

N OB IWIN (-

[Ipocreiimmue norapudmMuyeckre HepaBeHCTBA




Jlorapudmudeckue HepaBEeHCTBA, CBOJISIIIIMECS K TPOCTEUIIINM

10 MeTox 3aMeHbl IEpEMEHHON

11 Jlorapudmuueckrue HepaBeHCTBA, CBOIAIINECS K palliOHAIbHBIM

12 Jlorapugmuueckre HepaBeHCTBa, COACPIKAIIIE IEPEMEHHYIO B OCHOBAHUHT
jorapudma

13 MeTo1 HHTEpBAJIOB

14 ['paduueckuii MeTon penieHus JorapupMUIecKux YpaBHEHU 1 HEpaBECHCTB

15 HppanmonanbHble HEpaBEeHCTBA CTAHAAPTHOTO BHJIA

16 Meroz nepexoia K paBHOCHIIBHON CUCTEME

17 JpoOHo-upparmoHaibHbIe HEPAaBEHCTBA

18 MeTo/1 3aMeHbI IEPEeMEHHOU

19 WppatrionanbHble HEPABEHCTBA CMEIIAHHOIO TUIIA

20 WppanmonanpHble Jjorapudmuueckie HepaBeHCTBA

21 YMHOKEHHE Ha CONPSKEHHOE

22 Metoa HHTEPBAJIOB

23 ['paduyeckuii MeTO pelIeHUs HPPAMOHAILHBIX YPAaBHEHUI 1 HEPABEHCTB

24 Konmponvnas paboma Nedno meme «HMppayuonanvhule, nokazamenbHole
U 102apupmuyecKue HepaseHcmea

Komniekcusblie unciaa - 10 yacos

1 IToHsATHE KOMIUIEKCHOIO Yncia

2 Anrebpanyeckasi hopMa 3arnucu KOMIUIEKCHOTO YHCIia

3 Apudmernueckre onepanuy ¢ KOMILTICKCHBIMU YUCIIAMH

4 ApubmeTnueckre onepaluu ¢ KOMIIIEKCHBIMH YHCJIaMU

5 TpuronomeTrpuueckasi hopMa 3arrucu KOMIUIEKCHOTO YHCIia

6 N300pakeHne KOMIJIEKCHBIX YMCE Ha KOOPAMHATHON IJIOCKOCTH

7 ®dopmyna Myaspa

8 KopHu N-o¥i cTenenn n3 KOMIUIEKCHOTO YKCIIa

9 [IpumeHeHre KOMITJIEKCHBIX YKCeN JUIsl pelieHns (pU3NIeCKUX U reoMeTpuye-
CKHX 3a/1a4

10 Konmponvnasn paboma NeSno meme «Komnjekcnoie uucaa»

HartypaabHble u nesasie unciaa - 10 yacos

1 HarypasibHble 1 11e71bI€ YnCia

2 [Tpu3HaK JEIMMOCTH LIENbIX YUCEI

3 [TpuMeHEeHNE TPU3HAKOB IE€IMMOCTH LIEJIBIX YHCET

4 [Ipumenenne HOJl u HOK nu1st penienust 3a1a4 B LIEIBIX YKCIaX

5 BpluncineHne oCTaTKOB 10 MOIYJIFO JUIsl PEIIECHUS 3a1a4 B LIENbIX YUCIIaX

6 [IpumMeHeHne 0CTaTKOB M0 MOAYJIIO JJIsl pellIeHus 3a7a4 B IeJIbIX YHCIIax

7 Anroput™m EBkinaa

8 [Tpumenenue anroputma EBKinaa A penieHus 3aa4 B HENbIX YHCIIax

9 [ToBTOpenue no reme «HarypajbHble U LENbIE YHUCTa»

10 Konumponvnas paboma Nobno meme «Hamypanvnuie u yenvie uuciay

CucreMbl palMOHAJIbHBIX, HPPALMOHAJIBLHBIX MOKA3aTeJAbHBIX U JIOTapH(pMUYECKHX YPABHEHHUI —

12 yacoB

CucreMa M COBOKYITHOCTh YpaBHEHUN

PaBHOCHIIBHBIE CHCTEMBI U CHUCTEMBI-CIJICACTBUA

OCHOBHBIC MCTOJbI pCIICHUA CUCTCM pAllMOHAJIBHBIX ypaBHeHI/Iﬁ

OCHOBHBIC MCTOAbI pCIICHUA COBOKyHHOCTCﬁ palOHAJIbHBIX ypaBHeHI/Iﬁ

OJHOPOJHBIE CHCTEMBI YPAaBHEHUI

OCHOBHBIC MCTOJbI pCHICHUA CUCTCM HUPPATHOHAJIBHBIX ypaBHeHI/Iﬁ

OCHOBHBIE METO/Ibl PEILIEHUS] COBOKYITHOCTEN UPPAIIMOHATIbHBIX YPaBHEHHM

OCHOBHBIC MCTOJbI pCHICHUA CUCTCM ITOKA3aTCJIIbHBIX ypaBHeHI/Iﬁ

OO NOO OB |W(IN |-

OcCHOBHBIE METO/IbI PELLIEHUS] COBOKYITHOCTEN NIOKA3aTENIbHBIX YPaBHEHUN




10 OCHOBHBIE METOJIbI PEIICHUS CUCTEM JIOTApU(DMHUUCCKIX YPaBHEHUHN
11 OCHOBHBIE METO/IbI pEIICHUS] COBOKYITHOCTEH JIorapu(MHUUECKUX YpaBHECHHUH
12 Koumponvnasa paooma Ne7no meme «Cucmembvl payuoHaibHulX, Uppayuo-
HAbHBIX NOKA3AMEIbHBIX U J102aPUPMUUECKUX YPAGHEHUTL)
3anauu ¢ napamerpamu - 16 yacoB
1 PanmonasibHble ypaBHEHHUS C TapaMeTpaMu
2 PanronasibHbIE HEpaBEHCTBA C ITapaMeTpaMu
3 PanmoHasipHble CUCTEMBI C TApaMEeTpaMu
4 WppaimoHaipHble ypaBHEHUs C TapaMeTpaMu
5 WppanmoHaibHbl HEPABEHCTBA C TapaMETPaMHU
6 HppaimoHaibHble CUCTEMBI C TapaMeTpaMu
7 ITokazarenbHblEe YpaBHEHUS C TapaMeTpaMu
8 [TokazarenbHbIC HEPABEHCTBA C MapaMeTpaMu
9 ITokazarenbHbIE CUCTEMBI C ITapaMeTpaMu
10 Jlorapugmuueckue ypaBHEHHsI ¢ TapaMeTpaMu
11 Jlorapudmudeckue HEpaBEeHCTBA C TapaMETPaMHM
12 Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpamMu
13 TpuroHomeTpuyecKkue ypaBHEHHS C MapamMeTpaMu
14 TpuroHoMeTpuyecKrue HEPaBeHCTBA C TapaMeTPaMHu
15 TpUroHOMETPUYECKUE CUCTEMBI C ITapaMeTpaMu
16 Koumponvnas paboma Ne7no meme «3adauu ¢ napamempamu)
IloBTOpEHUE, 00001IEHNE, CHCTEMATH3ANMS 3HAHU - 16 yacoB
1 ApudmeTnueckre onepaluu ¢ 1eHCTBUTEIbHBIMU YHUCIAMU
2 Pemenne npoOHO-pallMOHAIbHBIX YPaBHEHUN
3 DneMeHTapHOe uccieioBaHue U rpaduku GpyHKIwiA
4 [TpeoOpa3oBaHys YHCIOBBIX BBIPAXKEHUN, COIEPKAIINX CTEIEHH U KOPHH
5 Pemenne nppalinoHaIbHBIX YpPaBHEHUN
6 OcHOBHbBIE METO/Ibl PEIlIEHHUs] TOKA3aTEJIbHBIX YPaBHEHUN
7 Pemmenne norapudMuueckux ypaBHEHHHA
8 [Tpeobpa3oBaHre TPUTOHOMETPUUYECKUX BhIPAKEHUN
9 Pemienne TpUroHOMETPUYECKUX YpaBHEHUI
10 OT100p KOpHEH TPUrOHOMETPUUYECKUX YPaBHEHUH
11 Boluniciienue npon3BOAHBIX AIEMEHTAPHbBIX (PYHKIMH
12 [TprMeHeHre IpOU3BOIHOMN K MCCIeI0BAaHNIO (DYHKIIMU
13 [TpyMeHeHre uHTerpaia A HaX0XACHUs MJI01ael IIIOCKUX QUryp
14 Ilpomesxcymounan ammecmayusn. Hmozosas konmponavnasn paboma (No§)
15 AHann3 pe3yJabTaToB KOHTPOJIBHON pabOThI
16 Cucremaru3zaiys 3HaHUH

YYEBHO-METOAMNYECKOE OBECNEYEHME OBPA30OBATE/IbHOIO NMPOLIECCA
OBA3ATE/IbHbIE YYEBHbIE MATEPUANBI ANA YHEHUKA

Anrebpa 1 Hayana matemaTtmyeckoro aHanmsa YMK L. A. Aanumos, HO. M. KonaruH, M. B. Tkauésa n gp. 10-11 Knaccbl
Feometpua YMK /1. C. AtaHacsH, B. ®. byty3os, C. b. Kagomuesa 10-11 knacchbl

METOANYECKME MATEPUANDBI ANA YYHUTENA

Anrebpa 1 Hayana matematmyeckoro aHanmsa YMK L. A. Aaumos, HO. M. KonaruH, M. B. Tkauyésa u gp. 10-11 Knaccel
Freometpua YMK J1. C. AtaHacaH, B. @. byty3os, C. b. Kagomuesa 10-11 Knacchl

LUDPOBbLIE OGPA3OBATE/IbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET




Bubnanoteka LLOK



