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MHHOACHUTEJIBHASA 3AIIMCKA
HEJIX U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hadaga MareMaTHYECKOT0 aHAIM3a» SBISETCS OJHUM M3 HanbOoJiee 3HAYMMBIX B MPO-
rpaMMe CTapIICH MIKOJbI, TOCKOJBKY, C OJHON CTOPOHBI, OH 00ECIICUNBAECT HHCTPYMEHTAIBHYIO 0a3y JUIsl U3y-
YCHHSI BCEX €CTECTBEHHOHAYYHBIX KYPCOB, a C IPYrOi CTOPOHBI, (POPMHUPYET JTOTUIECKOE U aOCTPAKTHOE MBIIII-
JICHUE YYaIlllUuXCsl Ha yPOBHE, HEOOXOJAUMOM IS OCBOCHHSI MH(POPMATUKH, OOIIIECTBO3HAHUS, NCTOPUH, CIIOBEC-
HOCTH W JAPYTUX JUCHUIUIMH. B paMkax JaHHOTO Kypca ydYalluecsl OBJIAJICBAIOT YHUBEPCAIBHBIM SI3bIKOM CO-
BPEMEHHOI HAyKH, KOTOpast (GOPMYJIHPYET CBOH IOCTHIKCHUS B MAaTEMaTHIECKOM opme.

Kypc anreOpsl 1 Hayaa MaTeMaTHYECKOTO aHAIM3a 3aKJIAZABIBAET OCHOBY ISl YCIICIIHOTO OBJIAJCHUS 3a-
KOHaMU (DM3HUKH, XUMUU, OMOJIOTHH, TOHUMAHUSI OCHOBHBIX TCHICHIIMI Pa3BUTHS SKOHOMHKHU M OOIIECTBEHHOM
KU3HU, MTO3BOJISIET OPUCHTHPOBATHCSI B COBPEMEHHBIX ITU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHUSAX, YBEPEHHO
WCIIOJIb30BaTh WX JUIS JallbHEHIIero oOpa3oBaHMs W B TOBCETHEBHOW KH3HU. B TOXe Bpems OBIajcHHE a0-
CTPaKTHBIMHU U JIOTHYECKHA CTPOTMMH KOHCTPYKITUSMHU alreOpbl H MaTeMaTUYSCKOTO aHAM3a pa3BHBACT yMe-
HUE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh NCTHHHOCTb, JIOKA3bIBATh YTBEPXKICHUS C IMOMOIIHI0 HHIYK-
MU U PacCyXIaTh NEAYKTUBHO, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETU3AIINIO, a0CTparupoBaHUe U aHAJIOTHIO,
(dbopMHUpyeT KpeaTHBHOE U KPUTHIECKOE MBITIUICHUE.

B xone m3yueHns kypca «Anrebpa u Hadaja MaTeMaTHYECKOTO aHAIN3a» yYalluecs TOJTy4aloT HOBBIN
OIIBIT PEIICHUS TTPUKIIATHBIX 33134, CAMOCTOSATEIHHOTO TIOCTPOSHUSI MAaTEMAaTHISCKIX MOJICIICH pealbHbIX CH-
Tyaryi, HHTEPIPETANUN TIOTYYCHHBIX PEIICHUH, 3HAKOMSTCS C MPUMEPAMH MaTeMaTHYECKUX 3aKOHOMEpPHO-
CTEH B MPUPOJIC, HAYKE M HCKYCCTBE, C BBIAAOIIUMHUCS MAaTEMAaTHUECKUMHU OTKPBITHSIMHU H UX aBTOPAMH.

Kypc obnamaer 3HaUNTETFHBIM BOCIIUTATEIHHBIM MTOTEHITHAIOM, KOTOPBIN peain3yeTcs Kak uepe3 y4eo-
HBIH MaTepHall, CIOCOOCTBYIONTUN (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U Yepe3 CerupuKy ydeo-
HOW JEATENBHOCTH, TPEOYIOMIEH MPOJOIDKUTEIFHON KOHIIEHTPAIIMH BHUMAHHS, CAMOCTOSITEIILHOCTH, aKKypaT-
HOCTHU ¥ OTBETCTBEHHOCTH 32 TIOJTYYCHHBIN PE3yJIbTaT.

B ocHoBe MeTonuku oOyueHHs anredpe W HadajsaM MaTeMaTHYECKOTO aHAIM3a JISKUT NEeSTeIbHOCTHBIN
MIPUHITATI O0YUICHHUSI.

B cTpykType Kypca «AnreOpa U Hadajla MaTeMaTHYECKOTO aHAIN3a» MOXKHO BBIICIHTH CIEAYIOIIUE CO-
Jep KaTeIbHO-METOJMUECKUE JIMHUK: «Yucia u BeIYHCICHUS», «DyHKIUN 1 rpadukny, «YpaBHEHUS U Hepa-
BeHCTBa», «Havana maremarnyeckoro aHaimm3a», «MHOXKECTBa M JIOTHKa». Bce OCHOBHBIE colEpKaTeiabHO-
METOMYECKHE JINHUHM M3YYar0TCsl Ha TPOTSHKEHUH JIBYX JIET OOyUYeHHsI B CTApIIEH IIKOJIe, ECTECTBEHHO JOIOJI-
Hsisl IPYT JIpyTa U MOCTEIIEHHO HACHIIAsCh HOBBIMU TEMaMH M pa3zienaMu. MOXKHO ¢ YBEPEHHOCTBIO CKa3aTh,
YTO JIaHHBIA KypC SBJISICTCS HHTETPATUBHBIM, TIOCKOJIbKY O0BEIUHSET B ceOe CoJlepKaHNe HECKOJIbKIUX MaTeMa-
TUYECKUX TUCIHUIUIMH, TAKUX KaK ajaredpa, TPUrOHOMETpPHUsS, MATEMaTHYCCKHI aHAIIN3, TECOPUSI MHOXKECTB, Ma-
TeMaThyeckas JIoruka u jp. [1o Mepe Toro, Kak ydJamiiecs OBJIaJICBalOT BCE 0ojiee IMUPOKUM MATEMaTHUYCCKUM
afmapaToM, y HUX IOCIIEAOBATEILHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHUE CTPOMTh MaTEMaTHYECKYIO
MOJIEJIb PEAIbHOM CHTYyalluu, IPUMEHSITh 3HAHUS, TIOJYYCHHBIC TIPY U3YYCHUH Kypca, JJIsl PEIICHHUS CaMOCTO sI-
TEJNBHO c(hOpMYIIMPOBAHHON MaTEMAaTUYECKOH 3a/1a4H, a 3aTeM UHTEPIIPETUPOBATh CBOI OTBET.

ConepxatenbHO-METOIM4ecKast JIMHUS «Uucia U BEIYMCIICHUS» 3aBepiiaeT GopMUpOBaHHE HABBIKOB M C-
MOJI30BaHMSI ICHCTBUTENBHBIX YHCelN, KOTOpoe ObIJIO HayaTo B OCHOBHOM IIKoje. B crapimeii mkone ocoboe
BHHUMaHHUE yAemnseTcss GOpMHUPOBAHUIO HABBIKOB PALIMOHABHBIX BBIYMCICHUH, BKIIIOYAIONINX B C€0S UCTIOIB30-
BaHUE pa3IM4YHBIX (POPM 3amuCH YHCia, YMEHUE JeNaTh MPUKUIKY, BBITOIHIATh MPUOIMKEHHBIC BRIYUCIICHHUS,
OLICHUBATh YUCIIOBBIC BHIPAKEHHS, PA0OTaTh C MATEMATUYECKUMHU KOHCTAHTaMU. 3HAKOMBIC YUYalUMCsl MHOXKE-
CTBa HATYpaJIbHBIX, IEJIbIX, PAIIHOHAIBHBIX U JCHCTBUTEIBHBIX YHCEI JOMOIHSIIOTCS MHOKECTBOM KOMILIEKC-
HBIX Yucel. B KaXIOM W3 3THX MHOXECTB PAacCMaTPHUBAIOTCS CBOWCTBEHHBIE €My CHelH(HUEcKue 3a1adu U
orepaliu: AeJeHNe Hallelo, ONepUupOBaHNe OCTATKAMHU HAa MHOKECTBE IEJIbIX YHCeN; 0COObIe CBOICTBA paIyo-
HAJIBHBIX U UPPAIMOHAIBHBIX YHCEI; apU(PMETHUYESCKUE OTEpallii, a TAaKXKe M3BJICUCHHE KOPHS HATypaJbHOM
CTETIEHH Ha MHOXKECTBE KOMIUIEKCHBIX 4rcel. brarogaps mocinenoBaTelbHOMY PacIIMPEHUIO KPyTa HCIONb3Y-
€MBIX YHCEN U 3HAKOMCTBY C BO3MOXXHOCTSIMU MX MPUMEHEHUS JUTsI PEIICHUs pa3NuYHbIX 337a4 (OpMUPYETCs
MIPEJICTaBJICHUE O €IMHCTBE MAaTEeMAaTUKHU KaK HAyKd M €€ PO B TIOCTPOCHUHU MOJIENel peaTbHOro MUpa; [Iu-
POKO HCIONIB3YIOTCS 00001IeHNE 1 KOHKPETU3ALIHSI.

Jluaus «YpaBHEHUS ¥ HEPABEHCTBA» pPEAM3YeTCsl HA MPOTSHKEHUH BCEr0 OOyUYeHUs B CTapIIei MIKOJe,
MTOCKOJIBKY B KaXXI0M paszfene [IporpaMmbl MpeaycCMOTPEHO pelieHre COOTBETCTBYIOMIMX 3a1ad. B pesynbrare
yUaIMecs: OBJIAICBAIOT Pa3IMYHBIMU METOJAMH PEIICHUS PAllMOHABHBIX, UPPAIIMOHATIBHBIX, TTOKA3aTCIbHBIX,



Jorapu(MHUUECKUX ¥ TPUTOHOMETPHUECKUX YPABHEHUI, HEPABEHCTB U CHUCTEM, a TaKXKe 3a/1a4, COJICpKaIluX
napameTpsl. [lomyyeHHbIE YMEHHS IIUPOKO UCHONB3YIOTCS MPH UCCIEAOBAHUHM (YHKUUI C MOMOIIBIO TPOU3-
BOJHOM, IIPU PELIEHUU MPUKIATHBIX 3a/1a4 U 3a/1a4 Ha HaXOXKJEHHE HauOOJIbIIMX M HAaUMEHbBIINX 3HAYEHUM
¢bynkuuu. JlanHast conepkaTenbHas JUHHUS BKIIOYAeT B ce0s Takke GopMUpOBaHHE YMEHUH BBITIOIHATH pacyé-
THI IO (hOpMyJIaM, TPeoOpa30BaHUs PAllIOHATBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPHUYECKUX BBIPAKEHUH, a
TaKXKe BBIPAXCHUH, COJlEpKAIIUX CTEeTeHU U yorapudmel. brarogaps nzydeHuto anreOpandeckoro MaTepuaia
MIPOUCXOIUT NANbHEHIIIee Pa3BUTHE AITOPUTMUYECKOTO M a0CTPAKTHOT'O MBIIUICHUS yYaIuXxcs, (POPMHUPYIOTCS
HaBbIKU JIEAYKTUBHBIX PacCyKIEHHUH, padOThl C CUMBOJIBHBIMH (POpMaMU, IIPEJICTABICHUSI 3aKOHOMEPHOCTEN U
3aBHCUMOCTEH B BHJIE PAaBEHCTB M HEpaBeHCTB. AnreOpa mpemnaraet 3p(GeKTUBHBIE HHCTPYMEHTHI Ul pelIe-
HUS NPAKTUYECKUX M €CTECTBEHHOHAYYHBIX 3aJad, HarJISIIHO AEMOHCTPUPYET CBOM BO3MOXHOCTH KaK f3bIKa
HayKH.

CopnepxxarenbHo-MeToIM4ecKas TUHUSA «PYHKIUM U IpadUKI» TECHO MEperieTaeTcs ¢ IpyruMH JIUHU -
MH Kypca, IIOCKOJIBKY B KaKOM-TO CMBICIIE 33Ja€T MOCIEA0BATEILHOCTh N3yUeHusl Marepuania. M3ydenue cre-
MIEHHOM, MMOKa3aTelbHOU, JorapuMUIECKON U TPUTOHOMETPUUECKUX (DYHKIUN, X CBOMCTB U IpauKOB, UC-
M0JIb30BaHME (PYHKUMHN IS pelieHus 3a7a4 U3 Ipyrux y4eOHbIX MIPEIMETOB U peaabHON KU3HU TECHO CBSI3aHO
KaK C MaTeéMaTU4YECKUM aHAJIM30M, TaK U C pelIeHUEM ypaBHEHUN U HepaBeHCTB. [Ipu 3ToM O0sbIilIoe BHUMaHKE
yaensiercs: pOPMUPOBAHUIO YMEHHUS BbIpaxaTb (OpMyiIaMH 3aBHCHUMOCTH MEXAY pPa3IU4YHbIMHU BEIUYUHAMHU,
UCCIIEIOBAaTh MOMyuYeHHbIe QYHKIINH, CTPOUTh UX rpaduku. MaTtepuain 3Toi coaepKaTeabHOM JIMHUU HallelIeH
Ha pa3BUTHE YMEHUN U HaBBIKOB, IMO3BOJISIOUIMX BBIPAXXKAaTh 3aBUCHMOCTHU MEXK]Y BEIMUYMHAMHU B Pa3INYHON
dbopMe: aHATUTHYECKOH, rpaduueckoil u cioBecHON. Ero uzyuenue cnocoOCTBYET pa3BUTHIO aTOPUTMUYECKO-
T'0 MBIIIJICHHS], CIIOCOOHOCTH K 000OIIEHUIO M KOHKPETH3AIIUH, UCTIOTH30BAHUIO aHAJIOT .

ConepxarenpHasg JmHMS «Hagasa mMaTeMaTH4ecKOro aHaIW3a» MO3BOJSET CYIIECTBEHHO DPACIIMPUTH
KpYI KaK MAaTeMaTU4YeCKUX, TaK M NPUKIAJHBIX 3aJa4, JOCTYIHBIX INKOJBHUKAM, TAK KaK y HUX IOSBISCTCS
BO3MOKHOCTb CTPOUTH T'PaUKH CIOKHBIX (DYHKIMHA, ONpenesaTh UX HauOoJbIINEe U HAUMEHbIINE 3HAUYCHMUS,
BBIUUCIIATH IUIOIAAN (GUryp u o0ObEMBI TeJ, HAXOAUTh CKOPOCTH M YCKOPEHHMs IpoleccoB. JlaHHas conepxa-
TeJbHAas JUHMS OTKPBIBAET HOBBIE BO3MOYKHOCTH IIOCTPOEHUSI MATEMAaTHYECKUX MOJIENIEH pealbHbIX CUTYallUH,
MIO3BOJISIET HAXOUTh HAWJIydlllee PEIICHUE B IPUKIIAJAHBIX, B TOM YHUCIIE COLMAIIBHO-DKOHOMHYECKHX, 3a1a4ax.
3HAaKOMCTBO C OCHOBAaMH MAaTEMAaTHYECKOTO aHalIM3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOIoO, (OpMaiabHO-
JIOTMYECKOT0 U KPEaTUBHOI'O MBILUIEHUS, (POPMUPOBAHUIO YMEHUN PACIO3HABAThH MPOSIBICHUS 3aKOHOB MaTe-
MaTUKH B HayKe, TEXHUKE U HUCKYCCTBE. YYallMecs: Y3HAIOT O BBIJAIOLIUXCA PE3yJIbTaTaxX, IIOJyYEHHBIX B XOE
pa3BUTHS MaTEMaTUKU KaK HayKH, U 00 UX aBTOpax.

ConepxarenbHO-MeTOANYECKas JIMHUSA «MHOXKECTBA U JIOTMKA» BKJIIOYAET B CE0sl JIEMEHTH TEOPHUH
MHO>KECTB U MaTE€MaTHYECKOM JIOTUKU. TeopeTHKO-MHOKECTBEHHBIE NPEACTABICHUS IPOHU3BIBAIOT BECH KyPC
LIKOJIbHOM MaTeMaTHKH M IpeJylaratoT Hanbosiee yHUBEpCAIbHbIN S3bIK, OOBEIMHSAIOIINN BCE pa3Jiesibl MaTe-
MaTHUKHU U €€ NPUII0KEHHUM, OHU CBSI3bIBAIOT Pa3HbIE MATEMAaTUYECKUE TUCLUIUIMHBI U UX NPUIIOKEHHS B €IMHOE
nenoe. Iloaromy BakHO JaTh BO3MOYKHOCTH IIKOJIBHUKY IIOHMMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK COBpE-
MEHHOM MaTeMAaTUKHU U UCIOJIb30BaTh €0 I BBIPAKEHUS CBOMX MBICIIEH. J[pyrUM Ba)KHBIM IPU3HAKOM Mare-
MaTHKHM KaK HayKd cJelyeT IpPU3HaTh CBOMCTBEHHYIO €l CTPOrocTb OOOCHOBAaHUM M Cl€JOBaHUE ONpEeNEH-
HBIM [IPaBUJIAM ITOCTPOEHUS J10Ka3aTeIbCTB. 3HAKOMCTBO C JIEMEHTAMU MaTeMaTHYECKOM JIOTHKH CIIOCOOCTBY-
€T PA3BUTHIO JIOTUYECKOI'O MBIIIIEHUS y4alluxcs, I03BOJIIET UM CTPOUTH CBOU PACCY X ACHUS HA OCHOBE JIOI'U-
YEeCKUX MpaBml, POPMUPYET HABBIKU KPUTHUECKOTO MBILIUIECHUS.

B kypce «Anrebpa u Hayana MaTEMAaTHYECKOTO aHAJIN3a» MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO MO-
JEeTUPOBaHUS, KOTOPbIE MIPU3BAaHbI CIIOCOOCTBOBATH (POPMHUPOBAHUIO HABBIKOB IMIOCTPOEHUS MOJIENIeH peanbHbIX
CUTYyallUi, UCCIIEOBAaHUS ITUX MOJIENIEH ¢ MOMOIIBIO amnmapara aareOpbl 1 MaTEMAaTHUYEeCKOTO aHallu3a, UHTep-
IIPETALAN MTOJIyYEHHBIX PE3YJIbTAaTOB. Takue 3a7aHus BIUIETEHBI B Ka)KJIbl U3 pa3nenos [Iporpammsl, HOCKOIb-
Ky BECh MaTepHall Kypca IIMPOKO MCIOJB3YETCs Ul PELIEeHUs NMPUKIAaIHbIX 3a1ad. [Ipu pemenun peanbHbIX
NPAaKTUYECKUX 33/1a4 yYallhecs pa3BUBAIOT HAOMIOAATEIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, abcTpa-
THpOBAThCS, MCIIOJIB30BaTh aHAIOTHIO, 0000IIAaTh U KOHKPETU3UPOBATh Mpobaemy. JlesTensHocTs Mo GopMu-
POBaHUIO HABBIKOB PELICHHS MPUKIAHBIX 3a/1a4 OPraHU3YyeTCsl B PoIlecce U3yUeHHs BCeX TeM Kypca «Aureo-
pa ¥ Hayaja MaTEMaTHYECKOTO aHAJIN3ay.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE
Cornacno yue6HOMy miany B 10 —11 kimaccax nzydaercst yueOHBIN Kypc «Anredpa 1 Hayajla MaTeMaTH-
YEeCKOTO aHaJIN3a», KOTOPbIH BKIIOYAeT B cedsl ceaylolie OCHOBHBIE pa3/ieibl cofepkanus: «Unciaa u Beuuc-



JeHUs», «YPaBHEHUS U HEpaBeHCTBay, «PyHKUUHN U rpadukmny», «Havyana marematudeckoro aHanusza», « MHo-
KECTBA U JIOTUKA».

B VYuebnom mutane Ha u3ydyeHHe yriyOn€HHOro Kypca anreOpbl M Hadal MaTeMaTHYeCKOro aHaln3a B
10—11 kmaccax oTBoauTCs HE MEeHee 4 y4eOHBIX YacOB B HEACIO B TEUCHUE KAXKI0TO rojja 00ydeHHs, BCEro 3a
nBa roaa ooyueHuss — He MeHee 280 yueOHBIX YacoB.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IPEIMETA «AJI'EBPA 1 HAYA-
JIA MATEMATHYECKOTI'O AHAJIN3A»

OcBocnne yueOHOro mpeamera «Anredpa M Hadama MaTeMaTHYeCKOro aHAIHM3a» JOJHKHO 00eCreunBaTh
JOCTIKEHHE Ha YPOBHE CPEAHETO oO0Iero o0pa3oBaHus CIEIYIONIUX JTUYHOCTHBIX, METAPEIMETHBIX U TIPE/I-
METHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIbTATHl OCBOCHUS TPOrPaMMBI yUeOHOTO TpeaMeTa «MareMaTukay XapakTepu3yroTcs:

I'pak1aHCKOE BOCIIUTAHHUE:

c(hOpMHUPOBAHHOCTHIO TPAKIAHCKOW MO3UIIUU OOYYAIONMIETOCs KaK aKTMBHOTO M OTBETCTBEHHOT'O UJIeHA
pOCCHIICKOTO 00IIecTBa, MPEACTABICHHEM O MaTEeMaTUYeCKUX OCHOBaX (DYHKITMOHUPOBAHUS Pa3TUIHBIX
CTPYKTYp, SIBJICHHIA, IPOLEAYp IPpakKIaHCKOro obiiecTBa (BbIOOPHI, ONPOCHL U Tp.), YMEHHEM B3aUMOJEHCTBO-
BaTh C CONMATBLHBIMU HHCTUTYTaMH B COOTBETCTBHH C X ()YHKIMSIMU U HA3HAYECHUEM.

[TaTpuoTHYeCcKOe BOCTIMTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCHICKOMN IpakIaHCKOW MJACHTHYHOCTH, YBAKEHHUS K MPOIIOMY W HACTOSIIEMY
POCCHUIICKON MAaTeMaTHKH, [IEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSIM POCCUHMCKUX MATEMATHUKOB U POCCHUI-
CKOM MaTeMaTH4eCcKOW IIKOJIbI, K MUCIOIb30BAHHUIO STUX JOCTH)KEHHUH B JAPYTUX HayKaX, TEXHOJIOTHUAX, chepax
SKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:!

OCO3HAaHHEM JYXOBHBIX LIEHHOCTEH pOCCHIICKOro Hapoaa; cOpMUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HA-
HUS, STUYECKOr0 MOBEICHHUS, CBSI3aHHOIO C MPAKTUYECKUM IPUMEHEHHEM JOCTWIKEHUN HAYKU WM ACSITEIbHO-
CTBIO YYEHOT0; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTONYUBOIO Oy IyIIIEro.

OCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MUY, BKIIIOUYasi 3CTETUKY MAaTeMaTHYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB,
3a/1a4, peleHN, PacCyKACHUI; BOCIPUUMYMBOCTHI0 K MATEMATHUYECKUM acCIE€KTaM pa3JINYHbIX BUJIOB UCKYC-
CTBA.

PuU3NYECcKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTeMaTHUYECKHE 3HAHUS B MHTEpEcax 3/I0pOBOro U Oe3omac-
HOTO 00pa3a >KW3HM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBIO (3J0pPOBOE MUTaHUE, COATaHCHPOBAH-
HBIM peXUM 3aHATUHN U OTIBIXA, PEryJspHas pu3ndeckas akTUBHOCTD); (DU3HMUECKOTO COBEPIICHCTBOBAHUS TPU
3aHATUSAX CHOPTUBHO-03JOPOBUTEIBHOM JEATEIBHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HaHHWEM [IEHHOCTHU TPYAOIIOOUS; HHTEPECOM K pa3InyHbIM cepam mpodec-
CHOHAJIBHOW JI€ATEIBbHOCTH, CBA3AHHBIM C MATEMATUKON M €€ MPWIOKEHUSIMUA, YMEHUEM COBEpPIIATh OCO3HAH-
HBII BBIOOp Oyaymiei mpodeccuu U peann3oBbIBaTH COOCTBEHHBIC JKU3HEHHBIEC TJIaHbI; TOTOBHOCTBIO U CIIO-
COOHOCTBIO K MaTeMaTUYECKOMY OOpa30BaHHMIO M CaMOOOpPA30BaHUIO Ha MPOTSHKEHUH BCEH KU3HU; TOTOBHO-
CTBIO K aKTUBHOMY YYaCTHIO B PELLICHUU TPAKTUYECKUX 3a/1a4 MaTEMATUUECKOW HANPABICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTBHIO DKOJOTUYECKOW KYJIbTYpPbI, MOHUMAHHEM BIUSHHUS COIUATBHO-IKOHOMHYECKUX
MIPOIIECCOB HA COCTOSIHME MPHUPOIHON U COIMATBHON Cpe/bl, OCO3HAHHEM TII00aTIhbHOTO XapaKTepa dKOJIOTHY e-
CKUX MpoOJeM; OpHeHTaIluell Ha MPUMEHEHNE MaTeMaTHYeCKIX 3HAHUN /ISl pelIeHHsl 3a/1a4 B 00JIacTH OKpPY-
YKarollen cpeibl, INTAHUPOBAHUSI IOCTYIIKOB U OLIEHKU UX BO3MOXKHBIX MOCJIEJICTBUM JIUIsl OKPYKAIOIIEH CPEJIbl.

LleHHOCTH Hay4YHOr0 MO3HAHUS:

c(hOPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH U
OOIIIECTBEHHON MPAKTUKH, TTOHUMaHUEM MaTeMaTHYeCKOH HayKd Kak CQepbl YelOBEYECKOW AESITeNbHOCTH,
3TanoB €€ Pa3BUTHUS M 3HAUMMOCTHU JJI Pa3BUTUS LIUBHIIM3AIMY; OBJIAJICHUEM SI3bIKOM MAaTEMaTUKU U MaTeMa-
TUYECKOU KYJIBbTYpOH KaK CPEICTBOM MO3HAHUS MUPA; TOTOBHOCTHIO OCYILECTBIIATH MPOCKTHYIO U MCCIIEI0BA-
TENBCKYIO IeATeNIbHOCTh MHINBHUIYAIbHO U B TPYIIIIE.




METANPEIMETHBIE PE3YJIbTATHI

MetanpeaMeTHbIe pe3ybTaThl OCBOSHUSI MpOrpaMMmbl yueOHOro mpeamera «MaTtemarukay xapaKTepu-
3YIOTCSl OBJIQJICHUEM YHUBEPCANbHLIMU NO3ZHAGAMETIbHBIMU OCliCMEUAMU, YHUBEPCATbHBIMU KOMMYHUKAMUG-
HbIMU OelicmBUSIMU, YHUBEPCANbHLIMU PEYNAMUGHBIMU OelCMBUIMU.

1) Vhueepcanvhvie nosnasamenshsle oeiicmeus,, obecneuugaiom Gopmuposanue 6a308bix KOZHUMUBHBIX
npoyeccos obyuarowuxcs (0ceoenue mMemooos NO3HAHUL OKPYICAIOWEe20 MUpA; NPUMEHEHUe TOSUYECKUX, UC-
C1e006amenbCKuX onepayuil, yMenut pabomamo ¢ ungopmayueir).

ba3oBbi€ JIOrHYECKHE ACUCTBHUS:

® BEISBJISTH M XapaKTEPH30BaTh CYIICCTBCHHBIC MPU3HAKKA MAaTEMATHYECKUX OOBEKTOB, MOHSTHN, OTHO-
ICHUH MEXIY MOHITHIMH, (POPMYIHPOBATH ONPEIEICHUS IMOHSATUH; YCTaHABIMBATH CYIIECTBCHHBIN MPU3HAK
KJIaCCU(UKAIIUU, OCHOBAHUS JIJIs1 0OOOIICHHS U CPABHCHHSI, KPUTEPHUH ITPOBOAMMOTO aHAIIN3A,

® BOCIIPUHUMATh, (JOPMYIUPOBATH U TIPEOOPA3OBBIBATH CYXKJICHUS: YTBEPIUTEIILHBIC H OTPUIIATEIIBHEIE,
¢IMHUYHBIC, YACTHBIC U OOIINE; YCIIOBHEIE;

® BBLISABJIATH MAaTEMATHYSCKUE 3aKOHOMEPHOCTH, B3aWMOCBS3M M TPOTHUBOpEYHsS B (aKkTaX, JAaHHBIX,
HAOIIOJICHUSX U YTBEPKICHUSX; TIPeIaraTh KPUTEPHUH JIIS BBISIBIICHUSI 3aKOHOMEPHOCTEH U TIPOTHBOPEUHNI;

& JIeNaTh BBIBOJIBI C MCIIOJIb30BAHNEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX U WHAYKTUBHBIX YMO3aKITIOUCHHH,
YMO3aKJIFOUEHUH 110 aHAJIOTUH;

® [IPOBOJIUTH CAaMOCTOSTEIIHHO JI0KA3aTeIbCTBA MATEMATHUSCKUX YTBEPXKJICHUH (MPSMBIC M OT TIPOTHB-
HOTO0), BBICTpaMBaTh apryMEHTAINIO, TPUBOJHUTH TMPUMEPHl U KOHTPIPHMEPHI; 00OCHOBBIBATH COOCTBEHHBIC
CYXKJICHHSI ¥ BBIBOJIBI;

e BbHIOMpaTh COCOO perieHus yueOHOH 3a/1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEILIEHUs, BEIOUpATh
Han0oJiee MOAXOIAIINI C Y4ETOM CaMOCTOSATEILHO BBIJCIICHHBIX KPUTEPUEB).

ba3zoBble ucciie10BaTENbCKUE TEHCTBHUSL:

® UCIIOJIb30BaTh BOMPOCHI KAaK HCCIIEAOBATEIbCKUN MHCTPYMEHT IMO3HaHUSA; (HOpMYIHpPOBATH BOIMPOCHI,
¢bukcupymole IpoTUBOpeUre, MpodiieMy, yCTaHaBIUBAaTh UCKOMOE U JaHHOe, (OpMUPOBATH TUIIOTE3Y, apry-
MEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

® IIPOBOJUTH CAMOCTOSITENILHO CIJIAHUPOBAHHBIA IKCIEPUMEHT, MCCIEI0BAHUE MO YCTAHOBJIEHUIO OCO-
OCHHOCTE MaTeMaTh4yeckoro oOBbEKTa, SIBJICHHS, MPOIECcca, BBISBICHUIO 3aBHCHUMOCTEM MEXIy OOBEeKTamu,
SIBJICHUSIMHU, TIPOLIECCAMH;

® CaMOCTOSITENIbHO (POPMYJIMPOBATh 000OIIEHNUS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEACHHOIO HAOIIOICHUS,
UCCJIEIOBAHMSI, OLIEHUBATh IOCTOBEPHOCTh MOJIYUYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHUI;

® [IPOrHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIBUTATh MPEAINOJIOKEHUS O €ro0 pa3BUTUU
B HOBBIX YCJIOBHSIX.

Pa6ora ¢ undopmanueii:

® BBHIABJIATH AePUIUTHI MHODOPMALIUU, TAHHBIX, HEOOXOAUMBIX Ui OTBETa Ha BOMPOC U YIS PEIICHHS
3a/1a4u;

e BEIOMpATh MHPOPMAIIMIO U3 HCTOYHUKOB PA3IMUHBIX THUIIOB, aHATM3UPOBAThH, CUCTEMATU3UPOBATh U UH-
TepHpeTUpOBaTh HHGOPMAIIUIO PA3THUUHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

® CTPYKTypUpOBaTh UH(OPMALIHIO, IPEACTABIATH €€ B Pa3IMYHbIX (PopMax, WILTIOCTPUPOBATH rpaduue-
CKH;

® OIICHMBATh HAJEKHOCTh HHPOPMAIHH [0 CAMOCTOATEIHHO C(HOPMYITHPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanvbhbie KOMMYHUKAMUGHBIE OClicmEUs, 06eCneyusarom chopmMuposaHHOCMb COYUATbHBIX
HABBLIKO6 O6y’{CIIOLL[HXC}Z.

OO0rmieHue:

® BOCIIPHHUMATh U (DOPMYJIUPOBATH CYKIICHHS B COOTBETCTBHHU C YCIOBUSIMH M IEJIIMU OOIICHUS; SICHO,
TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PCHHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX, IaBaTh MOSICHEHHS 110 XO.Ly
pelieHus 3a1a4i, KOMMEHTHPOBATH TOYYCHHBIN pe3yJIbTarT;

® B X0Ji¢ 00CYXKJICHHS 33J1aBaTh BOIPOCHI MO CYIIECTBY 00CYKJIAeMOM TeMbI, IPOOJIEMBbI, pelraeMoii 3a-
Jla4u¥, BHICKA3bIBATh MJICH, HAIICJICHHBIC HA MIOMCK PEIICHUS; COMTOCTABIISTh CBOM CYXKICHHUS C CYXKJICHUSIMH JIPY-
TUX yYaCTHUKOB Juanora, 0OHapy»KMBaTh pa3lInyve U CXOACTBO MO3UIIMIA, B KOPPEKTHOH Gopme GopMyIupo-
BaTh Pa3HOIJIACHS, CBOM BO3PAKCHHSI,

L] HpeZ[CTaBJISITB pe3yHBTaTBI peH_IeHI/I}I 3aJa4u, 3KCHCpI/IMCHTa, HUCCICIOBaHUA, HpOGKTa; CaMOCTOATCIBHO
BBIOMpPATH (hopMaT BRICTYIIJICHUS C YYETOM 33]a4 MPEe3eHTAIlH U 0COOCHHOCTE! ayJUTOPUH.



COTpyIHHYECTBO:

® [JOHMMATh M MHCIIOJIb30BATh IPEMMYIIECTBA KOMAaHAHON M MHAMBUAYaJIbHON pabOThl IPU PELICHUU
y4eOHBIX 3aja4; IPUHUMATH 11€Jh COBMECTHOU JEITeIbHOCTH, TUNIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOU pabo-
ThI, pacIpeieNsiTh BUABI Pa0OT, TOTOBAPUBATHCS, 00CYKIATh MPOLIECC U PEe3yJbTaT PadoThl; 06001IIaTh MHEHUS
HECKOJILKHX JIFOJICH;

® y4acTBOBAaTh B IPYIIOBBIX opMax paboThl (00CykaeHUs, 0OMEH MHEHHSIMHU, «MO3TOBBIE IITYPMbD» H
T.I1.); BBIIOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JACUCTBUSI C IPYTMMH 4JI€HAMH KOMaH/bI; OLle-
HUBATh KauyeCTBO CBOETO BKJaJAa B OOMIWI MPOIYKT MO KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHHUKAMH B3au-
MOJEUCTBUS.

3) Vuusepcanvnvle pecynsamusnvle oeiicmeusi, 06ecneuusaiom Gopmuposaniie CMblCI08bIX YCMAHOBOK
U HCUSHEHHBIX HABLIKOB TUYHOCHIU.
CaMoopranu3anus:
® COCTaBIIATh IUIAH, AJITOPUTM PEIICHUS 3a7a9d, BRIOUPATh CIIOCOO PEIIeHUs C YIETOM UMEIONTUXCS pe-
CYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH BAPUAHTHI PEIICHUH C YIETOM
HOBOM MH(}OpMaLIUH.
CaMOKOHTPOJIb:

® BJI/IETh HaBbIKAMU IMO3HABATEIbHOU pe(IeKCHU KaK OCO3HAHMSI COBEPIIAEMBIX JIEHCTBUN M MBICIH-
TEJIbHBIX MPOLECCOB, UX PE3YJbTATOB; BIAJIETh CIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJIS MIpoLiecca U pe3ylib-
TaTa peuIeHusl MaTeMaTHYecKon 3a/1auH;

® IIPEJBUJETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEIIEHUHU 3a/1a4l, BHOCUTh KOPPEKTUBHI B
JeSITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENbCTB, JAHHBIX, HAWJAEHHBIX OINOOK, BHISIBICHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBUE PE3yJIbTATa LIEJU U YCIOBUSAM, OOBSACHATHh NPUYMHBI JOCTHXKEHUS WA HENO-
CTHKEHHUS PE3yJIbTATOB JIEATEIbHOCTH, HAXOIUTh OIIHMOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 kiaace
Yucia 1 BLIYHCTICHUA

e (CB00OAHO ONEPUPOBATH MOHATHUAMU: PALUOHAIBHOE YHCIIO, OECKOHEYHAas mepuoandeckas 1podb, mpo-
LEHTHI; UPPAMOHAIBHOE YMCJI0; MHOXKECTBA PAMOHAJIBHBIX U JIEUCTBUTENIBHBIX YUCEN; MOAYJb JEH-
CTBUTEJILHOI'O YUCIIA.

e [lpumMeHaTh IpoOH U MPOLEHTHI IS PEHICHUs MPUKIAAHBIX 3a7au U3 PA3IMYHBIX OTpaciield 3HaAHUW U
pEATBHOM KU3HMU.

e [lpumeHnarp npuOIMHKEHHBIE BBIUMCICHUS, MIPABIIa OKPYTJICHUS, IPUKHUIKY U OIICHKY pe3yJbTara Bbl-
YHCIICHUM.

e (CB00OAHO ONEpPHPOBATH MOHSATHEM: CTENEHB C IIEJIBIM MOKa3aTeeM; UCI0Ib30BaTh MOAXOAAIY0 Gop-

MYy 3aIKCH IEUCTBUTENIbHBIX YMCEN JJIs1 PEIICHHS PAKTUUYECKUX 3a7a4 U MPEACTABICHUS JaHHbIX.

CB000OHO OTMIEpUPOBATH MOHATHEM: apU(DMETHUECKUI KOPEHb HATYPATbHOU CTEIICHH.

CB00OHO OMIEpUPOBATH MOHATHEM: CTENEHB C PAIlIOHATBHBIM MTOKA3aTEIEM.

CB000IHO OMIEpUPOBATh MOHATHAMHU: TOTapr(M UKCIa; TECATUUHbBIE U HaTypaibHbIE JIOTapU(pMBI.

CB00OHO OMepUPOBATH MOHATHIMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC YHCIOBOTO apTyMEHTA.

OnepupoBaTh NOHATHAMU: APKCUHYC, ApKKOCUHYC U APKTAHT€HC YMCJIOBOI'0 apryMEHTa.

YpaBHeHHs U HEPABEHCTBA

e CB0OOOJHO OnepupoOBaTh MOHATUSAMH: TOXAECTBO, YPAaBHEHUE, HEPABEHCTBO, PABHOCHIIbHBIE YPaBHEHHS
U YPABHEHUS-CIIC/ICTBYS; PABHOCUJIbHBIE HEPABEHCTBA.

e [IpuMeHATH pa3TUYHBIE METObI PELICHUS PALMOHANBHBIX U JAPOOHO-PAMOHANBHBIX YpaBHEHUN; TpHU-
MEHATb METOJl UHTEPBAJIOB JJIsl PEILICHNS HEPABEHCTB.

e CB0OOOJHO ONEPUPOBATH MOHATUAMHU: MHOTOYJICH OT OJHON MEPEMEHHON; MHOTOWIEH € IeBIMU KO3 (-
(I)I/II_[I/ICHTaMI/I, KOpPHU MHOIro4JICHA, NPpUMCHATH JCJIICHUC MHOIOWICHA Ha MHOTOYICH C OCTAaTKOM, TCO-
peMy besy u teopemy Buera nis pemenus 3anau.



CB00OOIHO OMEpPHPOBATh MOHATUSAMH: CUCTEMA JIMHEWHBIX YpaBHEHUH, MaTpHIla, ONpeaeTuTeNlb MaTpu-
Ikl 2 X 2 ¥ €ro TEOMETPUYECKUI CMBICI; UCII0JIb30BaTh CBOMCTBA ONpPEAEIUTENA 2 X 2 11 BBIYUCIICHUS
€ro 3Ha4YEeHUsI, IPUMEHSTh ONPEACIIUTENN JUIsl PELIEHUs CUCTEMBI TMHEUHBIX YPaBHEHU; MOJIEIUPOBATh
peaJIbHbIE CUTYAllUH C ITOMOIIBIO CUCTEMBI JIMHENHBIX YPaBHEHUH, UCCIIEA0BaTh OCTPOEHHBIE MOJIENN
C TIOMOIIIBIO MAaTPUI] U OIPEAEIIUTENEH, UHTEPIIPETUPOBATH ITOJIYYEHHbBIN pe3yibTar.

Hcnonp30BaTh CBOWCTBA IEHCTBUN C KOPHIMU ISl PEOOpPA30BAHUS BEIPAKECHUH.

BoinonHATe npeoOpa3zoBaHus UMCIOBBIX BBIPAXKEHUM, COEPKAIUX CTENEHU C pallMOHAIBLHBIM MOKa3a-
TEJIEM.

Hcnonp3oBathk cBOWCTBA Jorapru(MOB I peoOpa3oBaHus JIorapu(hMUIECKUX BBIPAKCHUH.

CB00OOIHO ONepUpPOBATh MOHATHIMU: UPPAIMOHATBHBIE, MTOKa3aTeIbHbIE U JIorapu(MUIECKUE ypaBHe-
HUS; HaXOJUTh UX PEIICHHUs C MOMOIIbI0O PAaBHOCWIBHBIX MIEPEXO/I0B WM OCYIIECTBIISAS POBEPKY KOP-
HEN.

[IpuMeHsTh OCHOBHBIE TpUTOHOMETpHUUYecKHe (OpMyJbl JJis MPeoOpa3oBaHUS TPUTOHOMETPHUUECKUX
BBIPAKCHUI.

CB0OOOJHO OmMEepUpOBATh MOHITUEM: TPUTOHOMETPUUECKOE YpaBHEHHUE; IPUMEHATh HEOOX0AUMbIE Pop-
MYJIbI 7151 PELIEHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH.

MonenupoBaTh peanbHble CUTYalluu Ha A3bIKE alreOpbl, COCTABIIATH BRIPAXKEHUS, YPaBHEHHMsI, HEpABEH-
CTBa IO YCIJIOBHIO 33J]a4H, UCCIEA0BATh TOCTPOCHHBIE MOJEH C UCIIOJIb30BAHUEM alapara ajireOphl.

DOyHKIUN U TpaguKH

CB00OHO omnepupoBaTh MOHATUAMU: (PYHKIIHS, CIIOCOOBI 3aaHNs (PYHKIIMH; B3aUMHO O0OpaTHbIe PyHK-
LMY, KOMITO3UIUS PYHKUMIA; rpaduK (YHKIMH; BBIIOIHIATH JIEMEHTapHbIe peoO0pa3oBaHus rpapukoB
GbyHKIH.

CB00OOIHO OnepUpOBaTh MOHATUAMU: 00JACTh ONPEAETICHUS M MHOXECTBO 3HAYCHUH (DyHKIMH, HYJIU
(GYHKLINHU, TPOMEXKYTKU 3HAKOIIOCTOSIHCTBA.

CB00OOIHO ONEpHUpOBATH MOHATUAMU: YETHBIE U HEUETHbIC (DYHKIMHM, MEPUOANYECKHE (DYHKIUH, TPO-
MEXYTKH MOHOTOHHOCTH (DyHKIIMM, MAKCUMYMbl 1 MUHUMYMBbI (DYyHKIIMH, HAUOOJIbIlIEE U HAUMEHbIIIECE
3Ha4YeHHe (YHKLUHU HAa IPOMEKYTKE.

CB00OIHO OIEPUPOBAThH MOHATUSAMU: CTENIEHHAas! (PyHKIMS C HATYpaJbHBIM M LEJIbIM [TOKa3aTeeM, rpa-
¢uKk creneHHON (PyHKIMM C HATypaJbHBIM U LIE€JbIM IOKa3aTenaeM; rpaduk KOpHS N-OM CTENEeHH Kak
(GyHKUIMN 0OpaTHOM CTENEHH € HaTypaJIbHbIM IIOKA3aTEIeM.

OnepupoBaTh HNOHATUSAMM: JIMHEHAsA, KBaJpaTU4yHas U JpOOHO-TMHENHHas (PyHKIMH; BBIIOJIHATH dile-
MEHTAapHOE UCCIIEeI0BAaHUE U TIOCTPOEHHUE UX I'Pa(UKOB.

CB0OoHO onepupoBaTh MOHATHSAMU: NOKa3aTeabHas W Jorapugmuueckas (QpyHKIUH, UX CBOMCTBA U
rpaduKy; UCIOJIb30BaTh UX rPaUKU JJIs PELICHUs] YPABHEHU.

CB000IHO OIEPUPOBAThH MOHATUSMU: TPUTOHOMETPUUECKAs! OKPY>KHOCTb, OIPEeIeHHEe TPUTOHOMETPH-
YEeCKUX (PYHKILUI YUCIOBOIO apryMeHTa.

Hcnonb3oBatk rpaduku GyHKUMN Ui UCCIEIOBAHUS MIPOLECCOB U 3aBUCHUMOCTEN MPH PELICHUH 3aa4
U3 IPYTUX y4eOHBIX MPEIMETOB U pealbHOM JKU3HU; BbIpakaTh (JOpMyJIaMU 3aBUCUMOCTH MEXKIY BellH-
YUHaMHU.

Hagana MmaTeMaTH4eCKOI0 aHAJINA3A

CB00OOHO OmNEepUpOoBaTh MOHATUAMU: apU(MeTHUecKass U reoMeTpudeckas Mporpeccus, OECKOHEYHO
yOBIBaroIasi reoMeTpudecKas MporpeccHst; TMHEHHBINH U 3KCIIOHEHIIMAIBHBIA pOCT, (hopMyia CI0XKHBIX
MPOLIEHTOB; UIMETh MPECTABJICHUE O KOHCTAHTE e.

Vcnonb30BaTh NpOrpeccuu Ui pelieHHs pealbHbIX 3a/1a4 MPUKIAIHOTO XapaKkTepa.

CB00OIHO ONEpHpOBATh MOHATHIMU: IMOCIEIOBATEIBHOCTh, CIIOCOOBI 33aJaHUs MOCJIEI0BaTEIbHOCTEH,
MOHOTOHHBIE U OIpaHMYEHHbIE TIOCIIEJOBATEILHOCTH; ITOHUMATh OCHOBBI 3apOKICHUS MaTeMaTHYECKO-
ro aHaJIN3a KaK aHajau3a OECKOHEYHO MaJbIX.

CB00OOIHO oOmepUpoBaTh MOHATUSMU: HENpephIBHbIE (DYHKIMHM; TOYKHU pa3pbiBa rpaduka (QyHKLIUH;
aCUMIITOTHI rpaduka GyHKINU.

CB00O0/IHO OmepHpOBaTh MOHATHEM: (PYHKIUS, HENpPEphIBHAS HA OTpe3Ke; MPUMEHATh CBOICTBA Herpe-
PBIBHBIX (DYHKLUH JUIS peleHus 3a1au.

CB000IHO OTMIEpUPOBATh MOHATUAMU: NIEPBasi U BTOpasi MPOM3BOAHBIC (DYHKIINHU, KacaTeldbHas K rpaduky
GbyHKIMU.



BbI4ucnsaTh MPOU3BOIHBIC CYMMBI, TPOU3BEICHHUS, YACTHOTO U KOMIO3UIMH JBYX (DYHKIIUI; 3HATH TPO-
W3BOJIHBIC AJIEMEHTAPHBIX (DYHKIIHA.

Vcnonp30BaTh TEOMETPUUECKUH U (PU3NUECKUI CMBICT TPOU3BOIHOM /IS peIIeHHs 3a/1a4.

MHo:xecTBa M JIOTHKA

CB000IHO OTMIEpUPOBATH MOHATUSMH: MHOXKECTBO, OTIEPAIIMH HA/I MHOXECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar AJis ONUCAaHUs pealbHBIX MPOLIECCOB U SIBICHUM,
IIpU pELICHNH 3aJa4 U3 IPYruX y4eOHbIX IIPEIMETOB.

CB0OOZHO omepupoBaTh MOHATUSMH: ONpEAEIEHHE, TeOpeMa, ypaBHEHHE-CIEACTBUE, CBOMCTBO MaTe-
MaTHYECKOT0 00BEKTa, JOKA3aTEILCTBO, PABHOCHIIHHBIC YPABHEHHS U HEPABEHCTBA.

11 kaace
I'II/IC.]'IZI M BBIYUCJICHUSA

CB0OOOJHO OmepupoBaTh MOHATHUAMU: HATYpPaAJIbHOE U IEJI0€ YUCIIO, MHOXKECTBA HATYPaJIbHBIX M LIENBIX
YHUCEJT, UCTIOJIb30BaTh Mpu3Haku AenuMocTtu 1enbix unces, HOJ[ u HOK natypaneHbIX uncen anis pe-
LIEHUs 3a/1a4, IPUMEHATh aIropuT™ EBKInAa.

CB00OJHO onepupoBaTh MOHATUEM OCTATKA 10 MOJYJIIO; 3alMChIBaTh HATYpaJIbHbIE YMCIA B PA3INYHBIX
MTO3UIIMOHHBIX CUCTEMaX CUUCIICHUS.

CB0OOOJHO ONEpUpPOBATH MOHATUSAMU: KOMILJIEKCHOE YHCIO U MHOXKECTBO KOMILUIEKCHBIX YHCEN; Ipes-
CTaBJISITh KOMIIEKCHBIE YHCTIa B alredpandeckoil 1 TpPUrOHOMETpUUecKol (hopMe, BBIMOIHATH apudme-
TUYECKHUE OIEepali ¢ HUMH U N300pa)kaTh Ha KOOPAMHATHOMN TIOCKOCTH.

YpaBHeHHUsI U HEPABEHCTBA

CB00OOHO OTEepUPOBATh MOHATUSIMHE: UPPAMOHATILHBIE, TTOKA3aTENIbHBIC U JIOTapU(PMUIECKHE HEepaBeH-
CTBA; HAXOAUTb UX PEIICHUS C TOMOIIbIO PABHOCHIILHBIX IEPEXOJIOB.

OcyiecTBIsITh 0TOOP KOPHEH MpH pelieHnH TPUTOHOMETPUUYECKOTO YpaBHEHUSI.

CB0OOOHO oOmepupoBaTh MOHSATHEM TPUTOHOMETPHUUECKOE HEPAaBEHCTBO; MPHUMEHATH HEOOXOIUMbIE
(dbopMyIIbI 1715 pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPHUUECKUX HEPAaBEHCTB.

CB0OOJHO OmMepupoBaTh MOHATUSIMH: CUCTEMA M COBOKYIHOCTh YPaBHEHHI W HEPAaBEHCTB; PABHOCUIIb-
HbI€ CHUCTEMBl U CHUCTEMBI-CIIEJICTBUS; HAXOJUTh PEIICHUS] CUCTEMbl U COBOKYIHOCTEH palMOHaIbHbIX,
UppalMOHANIbHBIX, TOKA3aTeNbHBIX U JIOTapU(MUUYECKUX YPAaBHEHUN 1 HEPABEHCTB.

Pematp pannoHanbHble, HppalMOHANIBHBIC, IOKA3aTeIbHbIE, JJOTapU(PMUYECKUE U TPUTOHOMETPUYECKHE
ypaBHEHHMsSI U HEPABEHCTBA, COJIEP>Kallie MOIYJIU U MapaMeTphl.

[IpumensTs rpaduueckue METOIbI Ui PelIeHUs] YpaBHEHUM U HEPaBEHCTB, a TAaKXKe 3a]ad ¢ mapameT-
pamu.

MonenupoBaTh peanbHble CUTYallMu Ha A3bIKE alreOpbl, COCTABIATH BBIPAXKCHUS, YPABHEHHUSI, HEPABEH-
CTBA U MX CHUCTEMBI M0 YCJIOBHIO 33J]a4, UCCIIEI0BaTh MOCTPOCHHBIE MOJICIH C UCIIOJIB30BAaHUEM alla-
pata anreOpbl, HHTEPIPETUPOBATD MOYYCHHBIH pe3yNbTaT.

DYyHKUUH U TPaPUKHU

Ctpoutb rpauky KOMIO3UIMU GYHKLIUN C MOMOIBIO 3JIEMEHTAPHOTO UCCIIEJOBAHUS U CBOWCTB KOM-
MO3UIMH ABYX (PYHKIIHIA.

Ctpoutb reomeTpudeckue 00pa3bl ypaBHEHHHM U HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH.

CB000/1HO OMEpUPOBATh MOHATUAMU: IPAYUKN TPUTOHOMETPUUIECKUX (PYHKIIUI.

[TpuMeHsATh QyHKIUM U1 MOJAECTUPOBAHUS U UCCIIEIOBAHUS PEATbHBIX IPOLIECCOB.

Hagana MmaTeMaTH4eCKOr0 aHAJINA3A

Vcnonb30BaTh IPOU3BOIHYIO IS HCCIeI0BaHUs (YHKIIMA HA MOHOTOHHOCTh M 9KCTPEMYMBI.

HaxonuTh Hanbosbliee 1 HaMMEHbIIee 3HaueHUs (PYHKIIMN HEMIPEPBHIBHON Ha OTpe3Ke.

Hcrnons30BaTh IPOU3BOAHYIO AU HAXOXKIACHUS HAWITIYUIIEr0 PELICHUs B IPUKIIAIHBIX, B TOM YUCIE CO-
LHAAIBHO-3KOHOMMYECKUX, 3aJa4ax, s ONpeAeNICeHUs CKOPOCTU M YCKOPEHHMs IIpoliecca, 3aJaHHOro
bopmyIoit mim rpagukom.

CB00OOIHO OmepHpoOBaTh MOHATUSMHU: NEpBOOOpa3Hasi, ONpeAeIEHHbI WHTErpaj; HaXOJUTh NMEpBOOO-
pa3HbIe JIEMEHTAPHBIX (PYHKUUN U BBIYUCIATH HHTETpal 1o opmyie Herorona—JleitOnua.
HaxonuTs momaam miockux Guryp u 00bEMBI T ¢ TOMOIIBIO HHTErpaa.

HmeTb mpencTaBieHHE O MAaTEeMaTHYECKOM MOJEIMPOBAHUH Ha MPHMEpe CocTaBieHUs audepeHin-
aJIbHBIX YPABHCHUM.



e Pemarh mpuKIaaHBIC 337a4d, B TOM YHCIE COIHMAIBLHO-3KOHOMHYECKOTO U (PU3UYECKOro Xapakrepa,
CpEICTBaMHU MaTEMAaTUYECKOI0 aHAIN3a.

COJAEP)KAHUME YYEBHOI'O KYPCA (IO TOAAM OBYYEHUA)

10 kaacc
Ymucna v BbIYMCICHUS

Parmonanbubie uncina. OOBIKHOBEHHBIE M AECATHYHBIEC APOOH, TPOLEHTHI, OECKOHEYHBIE MEPUOTUICCKIE
npodu. [Ipumenenne qpoodeii v MPOIEHTOB IS PEIICHUS TPUKIIATHBIX 3a7a4d U3 PA3IMYHBIX OTpaciieil 3HAHUHN U
peanbHOM KU3HHU.

JleiicTBuTeNnbHBIE Yncia. PaluoHanbHble U MppalMOHaNbHbIE Yicia. Apu(pMETHUECKUEe ONepaluu ¢ Jei-
CTBUTEJIbHBIMU 4McIaMU. MOZyiab JEMCTBUTEIBHOIO YMCIa U €ro cBoicTBa. [IpnOnnkéHHbIE BBIYMCIEHUS,
MIpaBUJIa OKPYIJICHUS, IPUKKJIKA U OIIEHKA pe3yJIbTaTa BbIYUCICHHH.

Crenens ¢ nenbiM nokasareiaeMm. bunom Herorona. Mcnonbs3oBanue noaxonsuieil GopMbl 3anucu aei-
CTBUTEJIbHBIX YMCEJ JJIsl PELICHUS MPAKTUYECKUX 3314 U MPE/ICTaBICHUS TaHHBIX.

ApudmeTrueckuil KOpeHb HaTypaJbHOW CTENIEHU U €r0 CBOMCTBA.

CreneHs ¢ pallMOHAIBLHBIM [TOKa3aTeIeM U €€ CBOWCTBA; CTENEHb C JIEHCTBUTEIIbHBIM ITOKa3aTeIeM.

Jlorapudwm uncna. CBoiictBa nmorapudma. [lecaTHuabie U HATypaATbHBIE JIOTapU(PMBI.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHT'€HC YMCIIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC M apKTaHI'€HC YHC-
JIOBOTO apryMeHTa.

YpaBHeHHUsI U HEPABEHCTBA

ToxnecTBa M TOXJECTBEHHbIE NTpeoOpa3oBaHus. YpaBHEHHE, KOPEHb ypaBHEHUs. PaBHOCUIIbHbBIE ypaB-
HEHUS U ypaBHEHUsI-caenAcTBHA. HepaBeHCTBO, pelieHNEe HEPAaBEHCTBA.

OCHOBHBIE METO/BI PEIIEHUS LENbIX U JIPOOHO-PALIMOHAIIBHBIX YPAaBHEHUI U HEpaBEeHCTB. MHOro4seHsbl
OT OJIHOM MepeMeHHOU. JleeHne MHOroWwIeHa Ha MHOTO4YJIEH ¢ OocTaTKOoM. Teopema be3y. MHorouiensl ¢ ie-
neiMu K03 dunuentamu. Teopema Buera.

IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAECPIKAIIUX CTEICHU U KOPHH.

HppanmonansHbie ypaBHeHHs. OCHOBHBIE METOBI PEILIEHUS UPPALIMOHATIBHBIX YPABHCHHN.

IlokazarenbHble ypaBHeHUA. OCHOBHBIE METO/BI PEIICHUS I10KA3aTEIbHBIX YPAaBHEHUIA.

IIpeoOpa3oBanue BeIpaK€HUH, COAEPIKAIIMX JIOTApU(PMBI.

Jlorapugmuueckue ypaBHeHUs.. OCHOBHBIE METO/Ibl PELLICHHS JIOTrapU(PMHUUECKUX YPaBHEHUH.

OcHoBHBIE TpUroHOMeTpUueckre Gpopmybl. [IpeobpazoBaHre TPUrOHOMETPUUECKUX BhIpaXeHul. Pemre-
HUE TPUTOHOMETPUYECKUX YPAaBHEHU.

Pemienue cucrem JMHEHHBIX ypaBHEHUH. MaTpuila CUCTEMBbI JUHEUHBIX YpaBHEeHUN. OnipeaenuTenb MaT-
puLBl 2X2, €ro reOMETPUYECKUI CMBICII U CBOMCTBA; BBIYMCIICHUE €TI0 3HAYCHMsI, IPUMEHEHHUE ONPEICIUTEINS
JUI PELIEHUS] CUCTEMBI JIMHEWHBIX YpaBHEHUN. PellleHne NpukiaaHbIX 3a4a4 ¢ MOMOUIbIO CUCTEMBI JIMHEWHBIX
ypaBHeHui. MccienoBanne nocTpOEHHOM MOZEIH C IIOMOILBIO MAaTPUILL U ONPEACIUTENIEH.

IlocTpoeHne MaTeMaTHMYECKUX MOJENIEH pealbHOM CHUTyallMd C IOMOILBIO YPaBHEHUH M HEPAaBEHCTB.
[IpuMeHeHne ypaBHEHUH U HEPAaBEHCTB K PELICHUI0 MaTeMaTHUYECKUX 3a7ay U 3a7ad U3 pa3InyHbIX obsactel
HAyKH U pealbHOM KU3HMU.

DyHKUUH U TPaPUKHU

@yHK1Ms, cr1ocoObl 3a1anus GyHKkunMu. Bzaumuo obpatbie yHkuuu. Komnosunus ¢ynkumid. I'paduk
¢byHKIMU. DneMeHTapHbIe Tpeodpa3oBaHus I'papUKOB (HYHKIIHUHA.

OO6nactp onpeseneHnss U MHOXKECTBO 3HaueHUH QyHkimu. Hynn gynkmun. [IpoMexxyTki 3HaKOIIOCTOS H-
crBa. UéTHble n HeuéTHbIe GpyHKUUH. [leprnoanueckue GyHkuu. [IpoMexxyTk MOHOTOHHOCTH (yHKIMU. Mak-
CUMYMBI U MUHUMYMBI (pyHKIIMH. Hanbombiee 1 HauMeHblee 3HaueHu s (PyHKIIMU Ha IPOMEXYTKE.

JIuHeliHas1, KBaJpaTU4yHas M APOOHO-IMHEHHAs (QYHKIMU. DIeMEHTapHOE HCCIIE0OBAaHNE M MOCTPOECHUE
UX IrpauKoB.

CrenenHas GyHKLHUS C HATYpaJbHBIM U LIeJbIM noka3aTeneM. E€ cBoiicTa u rpaduk. CBoiicTBa u rpaduk
KOpHs N-0ii CTeneHu Kak (yHKIHUU OOpaTHOM CTENEHU C HaTypaJIbHbIM IIOKA3aTelIeM.

IToka3zarenbHas u norapudmMuueckas (QyHKUUH, UX CBOMcTBa M rpaduku. Vcnosiabp3oBanue rpadukos
(bYHKUMN 1715 pelieHus] ypaBHEHHIH.

Tpuronomerpudeckass OKpy>KHOCTb, OIpee/IEHHEe TPUTOHOMETPUYECKUX (DYHKIMH YHCIOBOIO apryMeH-
Ta.

@OyHKIMOHATBHBIE 3aBUCUMOCTH B peaibHBIX MpoIieccax U sBIeHUsAX. I'paduku peanbHbIX 3aBUCUMOCTEH.



Havyana maTeMaTH4ecKoro anajimsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 33JaHUS MOCIEAOBATEIBLHOCTEH. MeTo MareMaTH4ecKOW HHIYKIIHU.
MOHOTOHHBIE U OTpaHUYEHHBIE MOCIEN0BATENBHOCTU. VICTOpHUS BOSHUKHOBEHMSI MAaTEMAaTHUUYECKOIO aHaJIM3a
KaK aHaIn3a OECKOHEUHO MalbIX.

Apudmernueckas U reomeTpruuecKas nporpeccuu. beckoneuno yObIBaromas reoMeTpuyeckas mporpec-
cusi. Cymma OeckOHEUHO yObIBaroIlel reoMeTpuueckoi nporpeccuu. JIMHEMHbBIN U 3KCIIOHEHIIMAIBHBIN POCT.
Yucno e. PopMyiia CIOXKHBIX NPOLEHTOB. Vcronb3oBaHue NPOrpeccuu i PELIeHUs] peabHbIX 3a/1ad MpH-
KIIaJIHOTO XapakKrepa.

HenpepriBHble QYHKIIMM U UX cBOMCTBA. TOuku pa3pbiBa. AcUMOTOTHI rpadukoB (yHkuuii. CBoiicTBa
(GyHKIMH HENpPEepBIBHBIX Ha OTpe3ke. MeToa MHTEPBAJIOB /ISl PEIICHUsI HepaBeHCTB. [IprMeHeHne cBOCTB He-
MIPEPBIBHBIX (QYHKIUH JUIsl pelieHns 3a1ad.

[lepBas u BrOpas npousBojHble PyHKIMU. OnpeneneHyue, reoMeTpuueckKuil U GU3N4ecKuii CMbICIT IPOU3-
BOJHOM. YpaBHEHHUE KacaTelbHOH K rpaduKy (YHKIIHH.

[IponsBonHbIe eMeHTapHbIX QyHKUMNA. [Ipon3BoIHAsS CyMMBI, IPOU3BEACHUSI, YACTHOTO U KOMIIO3UIIMU
GyHKIUH.

MHo:kecTBa M JIOTHKA

MHOkecTBO, onepanui HajJ MHOXXECTBAMH M UX CBoWCTBa. J(narpammel Jiiepa—BenHa. [Ipumenenue
TEOPETUKO-MHOXKECTBEHHOTO armapara JUlsl OlKMCaHUs PealbHBIX MPOLECCOB U SIBJICHUMN, MPU pEIIeHUU 3a/ad
U3 IpyruX y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOTO0 00BEKTa, CIEACTBUE, TOKA3aTEIbCTBO, PABHOCHIIb-
HbI€ YpaBHEHHUS.

11 kaace

Yucia 1 BBIYUCICHUSA

Harypanbnbie u uensie uncna. [Ilpumenenne npusHakoB genumoctu nensix yucen, HOJ nu HOK, ocrat-
KOB [0 MOAYJIIO, aIropuTMa EBKIMaa Ui penieHus 3a1a4 B UENbIX YACIaX.

KommnekcHsie yncna. AnreOpanyeckass U TpUroHOMeTpUYeckas (OpPMBbI 3alMCH KOMIUIEKCHOTO 4YHMCIIa.
ApudmeTrrueckre onepanuu ¢ KOMIUIEKCHBIMU 4uciamMu. M300paxkeHne KOMIUIEKCHBIX YHCel Ha KOOpAUHAT-
Hol 1uiockoctu. Dopmyna Myaspa. KopHu N-oii cTeneHn M3 KOMIUIEKCHOTO yucia. [IpumeHeHne KOMILUIEKC-
HBIX YHCEN JJIsl petieHus] PU3NYECKUX U T€OMETPUUECKUX 3a/1au.

YpaBHeHNsI M HEPABEHCTBA

Cucrema ¥ COBOKYNHOCTh YPaBHEHUU M HEPaBEHCTB. PaBHOCHWIIBHBIE CHCTEMBI U CUCTEMbI-CIICICTBHUSL.
PaBHOCHIIBHBIE HEpaBEHCTBA.

O160p KOpHEW TPUTOHOMETPUUYECKUX YPABHEHUU C MOMOUIBI0 TPUTOHOMETPUUECKON OKpykHOCTH. Pe-
LIEHUE TPUTOHOMETPUUECKUX HEPABEHCTB.

OcHOBHBIE METO/IbI PEILIEHUS TOKA3aTEeNbHBIX U JIOTapu(MUIECKIX HEPABCHCTB.

OCHOBHBIE METO/IbI PEILLIEHUS UPPALIMOHAIIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIECHUS CUCTEM U COBOKYITHOCTEW palMOHAIbHBIX, UPPALUOHAIbHBIX, IOKA3aTEb-
HBIX U JIOTApU(PMUUYECKUX yPAaBHEHUH.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpuMeHeHne ypaBHEHUI, CUCTEM M HEPABEHCTB K PEILICHUIO MaTEeMAaTHUUECKUX 3aJa4 U 3a7a4 U3 pa3iny-
HBIX 00JacTell HayKU U peabHOM KU3HU, HHTEPIIPETAllUs MTOyYeHHBIX PEe3yIbTaTOB.

DyHKUUH U TPaPUKHU

I'paduk xommosunmu ¢GyHkuil. ['eomerpudeckre oOpa3bl ypaBHEHHI M HEPABEHCTB HAa KOOPIWHATHON
MIJIOCKOCTH.

Tpuronomerpuueckue GyHKIINH, UX CBOWCTBA U TPa(UKH.

I'padmyeckue mMeToapl penieHus ypaBHEHUN U HepaBeHCTB. | paduyeckue MeToAbl peleHus 3a1ad ¢ ma-
pameTrpamu.

Hcnonb3oBanue rpadukoB GyHKIMN 17151 UCCIEIOBaHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOPbIE BO3HUKA-
0T TIPH PEIICHUH 33724 U3 IPYTUX YU4EOHBIX MTPEIMETOB U PEaIbHOMN JKU3HH.

Hauvana maTteMaTn4eckoro aHajimsa

[TpumMeHeHre TPOU3BOIHON K MCCIe0BaHMIO0 (YHKIMHA HA MOHOTOHHOCTh M 3KCTpeMyMbl. Haxoxenue
HauOOJIBIIIET0 U HAUMEHBIIIETO 3HAYCHU N HETPEPHIBHOW (PYHKIIMU HA OTPE3Ke.

[IpuMeHeHne MpoU3BOJHON ISl HAXOXKACHUS HAWIYUILEero perieHusl B IPUKIaJAHbIX 3a7a4dax, AJs orpe-
JeTICHUS CKOPOCTH M YCKOPEHHSI ITpoliecca, 3alaHHOTr0 (hopMyIToii Witu rpaguKoM.



[TepBooOpasHas, OCHOBHOE CBOMCTBO mepBooOpa3Hbix. [lepBooOpasHbie dreMeHTapHbIX QyHKkmwmii. [Ipa-
BUJIA HAXOXKJICHUS TIEPBOOOPa3HBIX.
WNuterpan. ['eomeTpuueckuii cMbICT HHTErpajia. BerdauciaeHue onmpeneiéHHOro WHTEerpaia mo (opmyse
Herorona—JleitOuuna.
[TpumeneHne uHTErpaia i HAXOXKACHUS TUIOIIAACH TIIOCKUX GUTyp  00BEMOB T€OMETPHUUECKUX Tell.
[Ipumeps! pemennii AuddepeHuanbHbIX ypaBHeHHH. MaTemaTnueckoe MoJIeIUpOBaHUE pealbHbIX IIPO-
LIECCOB C MMOMOUIBI0 TU(PPEpeHInaTbHBIX YPABHEHUH.

TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

(ITIO TOAAM OBYYEHMUA)

10 xknacc (140 yacoB)

Ha3zBanue pa3aena
(koTMYecTBO Ya-
COB)

OcHoBHOE coaep:kaHue pasjaena
(Tembl)

OcHoBHbIE BHAbI JAE€ATEJIbHOCTH oﬁyqa-
IOIIUXCH

MHoXkecTBO ne-
CTBUTEJILHBIX YH-
cell.

Mmuorouiensl. Pa-
[IUOHAIBHBIC YPaB-
HEHHUsI ¥ HEpaBEH-
crBa. CucTeMsl JI-
HEWHBIX yYpaBHe-
HUH

(28 )

MHO)kecTBO, omepanuud Haja MHOXe-
CTBAMM M HUX CBOMCTBa. JlnarpamMmsl
Ditnepa—Benna. [Ipumenenue Teope-
TUKO-MHOXECTBEHHOI'0 anmnapara st
pelIeHus 3aaad.

Pammmonaneueie uymcina. OOBIKHOBEH-
HBIE W JIECATUYHBIC TPOOH, MPOIIECHTHI,
OCCKOHEYHBIC MEPUOINIECCKUE TPOOH.
[Ipumenenne npoOeli W TPOIIEHTOB
JUISL pEIIeHUs MPUKIIAIHBIX 3a]1a4.
JeicTBuTenpHble uKcia. PanuoHaib-
Hbl€ M HppalMOHAIbHBIE  YHCIA.
Apudmerndeckue ornepanud C JIei-
CTBUTEIBHBIMU  4YHMCIaMU. Moayib
JICCTBUTEIIFHOTO YHCJIa U €ro CBOM-
ctBa. [IpubOmmwkEHHBIC BBIYMCICHUS,
MpaBujia OKPYIJEHUS, TPUKUIKA U
OIIEHKA Pe3yJIbTaTa BHIYUCICHUH.
OCHOBHBIE METO/Ibl PEIICHUS LIEJIbIX U
IpOOHO-pAIIMOHATIFHBIX ypaBHEHUN U
HEpaBEHCTB. MHOIrOWIEHbl OT OJHOM
nepeMeHHou. JleneHne MHOro4ieHa
Ha MHOrowieH ¢ octatkoMm. Teopema
be3y. MHorounensl ¢ neabiMu Kod3(-
¢unmrentamu. Teopema Buera.
Pemrenne cucrem NTMHENWHBIX ypaBHE-
HMI. MaTpuia cucTemsl JIMHEMHBIX
ypaBHeHu. OnpeaenuTens MaTpUIbI
2x2, ero reOMETpUYECKUI CMBICI U
CBOICTBA; BEIYMCIICHUE €T0 3HAUCHMUS,
MIPUMEHEHHE ONPEIETUTENS TS pe-
LIEHUs CUCTEMBI JIMHEWHBIX YpaBHe-
HU. Perienne npukiagsbIx 3a1a4 ¢
MOMOIIBIO CUCTEMBI JINHEHHBIX ypaB-
HEeHU

Hcnosb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar JJIs ONMCaHUs X0J1a PEIICHHs MaTeMa-
THYECKHX 3a/1a4, a TAKXKE PEAIbHBIX IPOLECCOB
Y SIBJICHUU.

OnepupoBaTh NOHATHSIMHU: PALIHOHATIBHOE
4yHCIlo0, OeCKOHEeuHasi mepuoanyeckas apoosb,
IIPOLICHTBI; UPPALUOHAIIBHOE U IEUCTBUTENb-
HO€ YHUCJIO; MOIYJIb JEUCTBUTEIBLHOTO YUCIIA;
HCI0JIb30BATh TH ITOHATHS IPU IIPOBEACHUH
pacCyXICHUN U J0Ka3aTeIbCTB, IPUMEHATH
JpoOu ¥ MPOLIEHTHI A7 peIleHHs] TPUKIIAIHBIX
3a/1a4 U3 Pa3JIMYHbIX OTpAciieil 3HAaHUH U pe-
aJIbHOM JKU3HH.

Hcnoab3oBath NpUOIMKEHHBIE BBIYMCICHMUS,
IIPaBWJIa OKPYIJICHUS, IIPUKUIKY U OLEHKY pe-
3yJbTaTa BEIYACICHUM.

IIpuMeHATH pa3auYHbIE METOMBI PEIICHUS pa-
LUOHAIBHBIX U JPOOHO-pAllMOHAIBHBIX YypaB-
HEHUH; a TaKkKe€ METOJl UHTEPBAJIOB Ul pellle-
HUS1 HEPABEHCTB.

OnepupoBaTh NOHATHAMM. MHOIOWIEH OT
OJIHOM NEpEMEHHOM, €r0 KOPHU; NPUMEHATH
JIEJICHNE MHOTO4JIEHAa HA MHOT'OYJIEH C OCTaT-
KoM, Teopemy besy u reopemy Buera nis pe-
LICHUS 3a/1a4.

OnepupoBarh NOHATHAMM: CUCTEMA JIMHEH-
HBIX YpaBHEHHI, MaTpULA, ONIPEIEIUTEIb MAT-
PHIIBL.

Hcnoab3oBaTh CBOMCTBa omNpenenuTens 2x2
JUI BBIYMCIIEHHS €r0 3HAY€HUs, NMPHUMEHSATH
OIPEIEIUTENH JUIsl PELICHUsT CUCTEMBI JINHEH-
HBIX YPaBHEHUH.

MopeanpoBarh peanbHbIe CUTyalluu C IIOMO-
LIbI0 CUCTEMBI JIMHEVHBIX YPAaBHEHUM, HCCJIe-
JA0BATh ITOCTPOEHHBIE MOJIENIH C IIOMOLIBIO
MaTpull ¥ ONPEICIIUTENICH, HHTePIPEeTHPO-
BAaTh I0JyUYEHHBIN PE3yJIbTaT

@DyHKIMU U Tpa-
¢uku. CrenenHas

OyHKIHS, CIIOCOOBI 3aJaHMs (PYHKIIHH.
B3aumHuo o6parnbie pyakimn. Kommo-

OnepupoBaTh NOHATUAMM: PYHKIHS, CIIOCO-
Obl 3a1aHUs] QYHKIMH; B3aHMHO OOpaTHbIE




(GYHKIUS C TIeTTBIM

3unus ¢pyHkuuid. ['paduk pyHkumn.

byHKIMN, KOMIO3UIHMSA (QYHKIHHA, rpaduk

[I0Ka3aTesieM OneMeHTapHble TpeoOpa3oBanus rpa- | (GpyHKIMH, 0071aCTh ONPEAeICHUS 1 MHOXKECTBO
(12 9) ¢buKoB QyHKIHIA. 3HaYeHU! QYHKIMH, HYJIU QYHKLIUH, IPOMe-
OO6nacTp ornpenesieHUs] © MHOKECTBO | JKYyTKH 3HAKOTIOCTOSIHCTBA; JIMHEHHas1, KBaIpa-
3HayeHui ¢pyHkuuu. Hynu pyHkuumn. | THyHas, ApoOHO-IMHEHHASA U CTeNeHHas (QyHK-
[IpomeKyTKHM 3HaKONOCTOSHCTBA. YET- | nuu.
HbIe U HeU€THBIe (yHKIMHU. [leproan- | BoIMOJHATHL 35eMeHTapHBIE MpeoOpa3oBaHuUs
yeckne QyHKuuu. [IpoMexyTku MOHO- | rpaduKOB (QyHKIIHH.
TOHHOCTH (YHKIHUU. MaKCUMyMBI U 3HaTh U yMeTh J0Ka3bIBATh YETHOCTD WIIN
MUHUMYMBI QyHKIHU. Hanbonpmiee 1 | HEYETHOCTD (DYHKIMH, TIEPUOJUIHOCTH (PYHK-
HauMeHblIee 3HaueHue QyHKIUU Ha LIUY, HAXOAUTh IIPOMEKYTKH MOHOTOHHOCTH
MIPOMEXKYTKE. (GYHKIIMN, MAKCUMYMbI U MUHUMYMBI (DYHK-
JluneiiHas, kBagpaTuuyHas U JApoOHO-| 1M, HAUOOJIbIIEEe U HAUMEHbILIEE 3HAYCHHE
AuHeWHass (QyHKUuU. OJaeMeHTapHoe| (yHKIIUU Ha MPOMEKYTKE.
HCCIIEIOBaHUE M TOCTpOeHHE rpadu-
KOB 9THX YHKIIHIA. ®opMyJIMPOBaTh M WLIIOCTPHPOBATH I'Pa-
CreneHb ¢ IENbIM MOKaszaTeneM. Bu- (puyecku cBOMCTBA JIMHEHHOW, KBAIPaTUUHOM,
oM HBIOTOHA. JIpOOHO-IMHENHON U cTeneHHON (QyHKIUH.
Crenennas (yHKIUS C HaTypaJbHbIM B
N 9 pIpaxkaTh (opmMyaamMu 3aBUCUMOCTU MEXIY
U 1enbsIM nokaszateneM. E€ cBoiicTBa u BT HAMIL
rpagux 3HaTh onpeae/ieHUe U CBOWCTBA CTEIICHU C
LeJIBIM TI0Ka3aTesieM; MOAXO0IAITYI0 GpopMy 3a-
IIMCH JCUCTBUTEIBHBIX YUCEII I PEIICHUS
IIPAKTUYECKUX 3a1a49 U IPEICTABJICHUS JaHHbIX
Apudmerndeckuii | ApudMeTHdecKuil KOpeHb HaTypaib- | ®OpMyJIHMpoOBaTh, 3aNMCHIBATH B CHMBOJIU-

KOpEHb N-0H cTe-
nenu. Mppammo-
HaJbHbIC YpaBHE-

HOM CTEIIEHHU U €T0 CBOMCTBA.
[IpeoOpazoBaHus YMCIOBBIX BBIpaKE-
HUM, COIEPKAITUX CTCTICHH U KOPHHU.

yeckol ¢opmMe U HCHOJNB30BATh CBOWMCTBA
KOpHsI N-Oi cTeneHu Juisl mpeoOpa3oBaHUs BbI-
PaXKEHHUIA.

HUS Uppanumonansusie ypaBHenus. Oc- | HaxoguTh pemieHusi UppalMOHAIBHBIX ypaB-

(18 ) HOBHBIE METOJbl PEIICHUS HPPaINo- | HEHUI C MOMOIIBI0 PAaBHOCHIBHBIX MEPEX0JI0B
HaJbHBIX ypaBHEHUU. PaBHOCHIIbHBIE | MIIM OCYILIECTBIISISI IPOBEPKY KOPHEH.
Mepexo/ibl B pelleHud uppaunoHaib- | CTpouTh rpaguk QyHKIMH KOpHS N-0if cTere-
HBIX ypaBHEHUH. HU Kak oOpaTHOW Juis (PyHKUHUU CTENEeHH C
CpoiicTBa U rpaduk KOpHS N-0il cTe- | HATYpaJbHBIM MMOKa3aTeIeM
MeHU Kak QYHKIIMH 00paTHOM cTerneHu
C HaTypaJIbHBIM MOKa3aTeleM

[TokazarenbpHast CreneHp ¢ palMOHAIbHBIM MOKa3zaTe- | MPOpMYJIMPOBATh OMpe/ejieHHe CTeIeHH C

¢bynkus. Ilokaza-

JIeM U €€ CBOIICTBaA.

palOHAJIbHBIM ITOKA3aTCJICM.

TenpHBIe  ypaBHe- | [lokazarenbHas (yHKuus, e€ cBoiicTBa
— u rpaduk. Vcromssoparue rpaduka BBIHOJ'IHVS{TB npeoOpa3oBaHUsl YHMCIOBBIX BBI-
(10 1) YHKLMH V15 pellleHus ypaBHeHHil. pa’keHHH, CoAepKalliX CTENEHH C palloOHab-
[Moka3atenbHble ypaBHeHus. OcHo- | HPIM HOKA3ATCIIEM.
HEIE METO/IbI PEICHN OKAATENLHEIX | pron oy s0paTs, mUbPOBbIE Pecypesl Ui mo-
YPpaBteHu CTpOEHUs TpaduKa Moka3aTeabHONH (YHKLIUH U
M3y4eHUs €€ CBOMCTB.
HaxoauThb pemieHusi OKa3aTelbHBIX YpaBHE-
HUU
Jlorapudpmuueckas | Jlorapudm uncna. Coiicta jgorapud- | JlaBaTsb onpeneneHue jgorapudma 4yucia; Jae-
¢yukuus. Jlora- Ma. /lecsTuuHble U HaTypaibHbIE JOTra- | CAITUYHOTO U HAaTypajbHOro Jorapupma. HUe-
pupmMHuyecKue pudmsl. [IpeobpazoBanue BeIpakeHU, | MOJIb30BATh CBOMCTBA JOrapu(MOB I Tpe-
YpaBHEHMS COJIEPIKALIHNX JIOTapH(PMBI. o0pa3zoBaHus Torapu(MUIECKUX BBIPAKECHUH.

(18 1)

Jlorapudmuueckast QyHKIUs, €€ CBOM-

CrpouTthb rpaduk gorapudmMudeckoil pyHKIumn




cTBa U rpaduk. Mcnonp3zoBanue rpa-
¢buKa QyHKIUY U pelIeHHs ypaBHe-
HHI.

Jlorapugmuueckue ypaBaeHus. Oc-
HOBHBIE METO/IbI PELICHHUS JOTrapud-
MHUYECKUX ypaBHEHUI. PaBHOCHIIbHBIE
Nepexobl B peleHun Jorapupmude-
CKHX YpaBHEHUM.

KaK 00paTHOM K IOKa3aTeJIbHOM U UCIIOJIb30-
BaTh CBOMCTBA JIOrapu(PpMHUECKON (HyHKIIHU
JUIs peIleHus 3a1au.

HaxonuTh pemeHus: JorapupmMuUEcKuX ypas-
HEHUI C MOMOUIbI0 PaBHOCHJIBHBIX IIEPEXO0JI0B
WJIM OCYILECTBIISISI IPOBEPKY KOpHEN

Tpuronomerpuue- | CUHYC, KOCHHYC, TAHT€HC U KOTaH- JlaBaTh onpeaeeHHs1 CUHYCa, KOCUHYCA, TaH-
CKHE€ BBIPAXKEHUS M| F€HC YUCIOBOIO apryMeHTa. ApKCH- reHca U KOTaHT'€HCa YMCIIOBOIO apryMeHTa; a
ypaBHEHHUS HYC, QpKKOCUHYC M apKTaHT€HC YHC- TaK)Ke apKCHHYCa, apKKOCHHYCa U apKTaHIreHca
(22 9) JIOBOT'O apryMeHTA. qucia.
Tpuronomerpuueckasi OKpy>KHOCTb,
OTIpe/IeNIeHHE TPUTOHOMETPHUECKHX IIpuMeHATHh OCHOBHBIE TPUTOHOMETPUUYECKHE
YHKIIHH YHCIOBOTO apryMeHTa. dopMyInbl Ui TpeoOpazoBaHUs TPUTOHOMET-
OCHOBHBIE TPHTOHOMETPUYECKHE PHUICCKAX BBIPAKCHUH.
opmysl. [IpeobpazoBanue Tpuro-
(bopmy peoop > TP IIpumeHsaTh GOPMYIBI TPUTOHOMETPHUHU IS
HOMETPUYECKUX BhIpaKeHU. Pere-
. | pEIICHUs OCHOBHBIX THIIOB TPUTOHOMETpHUYE-
HUE TPUTOHOMETPHUYECKUX YPaBHCHUM .
CKHX ypaBHEHUH
[TocnenoBarensHo- | [locnenoBaTenbHOCTH, CIIOCOOKI 3a71a- | OnepupoBaTh NMOHSATUSIMU: TIOCTIEIOBATEIb-

CTH ¥ IPOTPECCHH
(10 9)

HHS TTOCIEA0BaTENbHOCTEN. MeTon
MaTeMaTHYE€CKON MHAYKIIMU. MOHO-
TOHHBIE Y OTpPaHUYEHHBIE MOCIEI0Ba-
TenbHOCTH. McTopus ananuza Oecko-
HEYHO MaJbIX.

Apudmernueckas U reomMerpuyeckas
MIPOTPECCHUH.

beckoneuno yObIBaromasi reomMeTpu-
yeckas mnporpeccus. Cymma Oecko-
HEYHO YOBIBAIOIICH TI€OMETPUUYECKON
nporpeccu. JIMHEHHBIN M HKCIIOHEH-
HHAIBHBIN pocT. Yuco e.

dopmyna CIOXKHBIX MNpoleHToB. HMc-
MOJIb30BAHUE TPOTPECCUH ISl pellie-
HUS peaJbHBIX 3a/a4 MPUKIAJAHOTO
Xapakrepa

HOCTB, CIIOCOOBI 3alaHuA  I10CJIEAOBATCIIbHO-
CTeﬁ; MOHOTOHHBIC WU OI'paHUYCHHBIC ITOCICOO0-
BaTCIbHOCTHU, HCCJIE€A0BATD ITOCICA0BATCIIBHO-
CTU HAa MOHOTOHHOCTb U OTPaHUYCHHOCTD.

[TomydaTts mpencTaBiieHne 00 OCHOBHBIX HICSIX
a”HaIM3a OECKOHEYHO MAJIbIX.

JlaBath onpeneneHne apuhMETHUUECKOH H
FEOMETPUYECKON IIPOTPECCHH.

Jloka3pIBaTh CBOWCTBA apuU(PMETHUYECKON W
FEOMETPUYECKON MPOrpeccur, HaXOIUTh CyM-
My 4JIEHOB MPOrPECCHH, a TaKKE CyMMYy uiie-
HOB OECKOHEYHO YOBIBAIOIIEH reOMETPHUIECKOM
IPOrPECCHUH.

Hcnoan3oBaTh NporpeCCun Ajid pCUICHHA 3a-
Ja4d IIPUKIAAHOI'O XapaKTep.

IIpumMeHsiTh (GOPMYILy CIOXKHBIX MPOLIEHTOB
JUISL peLIeHns 3a1a4y U3 pealbHOM MPAaKTUKU

HemnpepsiBHbIe
¢yukuuun. IIpous-
BOJHAA

(20 9)

HenpepbiBHbIE (YHKIHUM U UX CBOM-
ctBa. Touka paspsiBa. ACHMITOTHI
rpa¢ukoB (yHkiuid. CBoiicTBa (QyHK-
LIUH HETIPEPBIBHBIX Ha OoTpe3ke. Mertox
UHTEPBAJIOB Ul pEIICHHUS Hepa-
BEHCTB. [IprMeHeHMe CBOMCTB HEmpe-
PBIBHBIX (YHKIMHA JUIs pelieHus 3a-
Jad.

IlepBas u BTOpas Npon3BOAHbBIE
¢yukuuu. Onpenenenue, reoMeTpu-
YeCKUN U (PU3UUECKUI CMBICT IPOU3-
BOJIHOW. YpaBHEHHE KacaTeJIbHOM K

OnepupoBaTh MOHATUAMM. (YHKLHUS HETpe-
pBIBHAsl Ha OTpE3Ke, TOUKa pa3pbiBa (PYHKLUH,
acUMINTOTa rpadguka QyHKIUH.

IIpuMeHsITH CBOWCTBA HENpPEPBIBHBIX (yHK-
U U1 pereHus 3aaay.

OnepupoBaTh NOHATHAMM. II€pBasi U BTOpas
NPOU3BOJIHBIE (YHKLUMHU; TMOHUMATh (usmnye-
CKMM M T€OMETPUYECKHUM CMBICI IIPOU3BOIHOM;
3aIIUCHIBATh YPABHEHUE KACATEIbHOM.

BbIuHMCAsATh NPOU3BOJHBIE CYMMBI, IIPOU3BE-




rpaduKy QyHKIUH.

[Ipon3BoaHbIE IIEMEHTAPHBIX (QYHK-
nui. [IponsBogHas CymMmbl, IpOU3BE-
JICHUs1, YaCTHOI'O U KOMIIO3ULIUU

byHKIMI

JICHVSI, YACTHOTO U CIIOKHON (DYHKITHH.

N3yuyaTh TpOM3BOJHBIC JIEMEHTAPHBIX (PYHK-
UH.

Hcnoan3oBaTh TeoMeTpuuecKuii u  Qusmue-
CKHI CMBICII IPOU3BOAHOM JUIsl peLICHUs 3a/1a4

[ToBTOpEHME,
0000I1IEcHNE,  CH-
cTeMarHu3aius 3Ha-
Hui (2 1)

OcHOBHbIE MOHATHS Kypca aiaredpsl U
Hayaj MareMarhdeckoro aHammza 10
Kiacca, 000OIIeHHEe W cUcTeMaTH3a-
1S 3HAHUH

IIpuMeHsATH OCHOBHBIC TIOHATHUS Kypca aireo-
pbl W HayaJl MaTEeMaTHYEeCKOro aHauuza Jyis
pelIeHysl 3a1a4 U3 peaNbHOM KU3HU U JAPYTUX
IIKOJIBHBIX IPEIMETOB

11 kaacc (140 ya

COB)

Ha3zBanue pa3ngena

OcHoBHOE CoacpKaHME pa3jaejia

OcHoBHBbIE BHAbI JeSITEJIbHOCTH oﬁyqalo-

(koMyecTBO  4a- | (TeMBbI) HIUXCH
COB)
HccnenoBanue [Ipumenenue nmpousBogHOM K uccie- | CTpouTh rpa@uk KoMmno3uuuu (GyHKIUH C 1o-

GyHKIMH ¢ 1omo-
IO TPOU3BOIHOM
(24 q)

JOBaHWI0 (PYHKIIMH HA MOHOTOH-
HOCTh U JKCTpemMyMmbl. Haxoxaenwue
HauOOJIBIIIETO W HAWMEHBIIIETO 3Ha-
YeHUsI HENpephIBHOW (GYHKIUHU Ha
OTpe3Ke.

[IpumeHnenre  MpPOU3BOIHOM ISt
HaXO0XJACHUS HAWYYIIEro pelieHus
B MPUKJIAJHBIX 3a]adax, AJs OIpe-
JIeNIEHUsI CKOPOCTH U YCKOPEHHUS
npotecca, 3aJaHHOro (opMyIoi miu
rpaguKoMm.

Kommnosunusa ¢ynkumii. ['eomerpu-
yeckue oOpa3bl ypaBHEHUN U Hepa-
BEHCTB Ha KOOPAMHATHOM MJIOCKOCTU

MOIIBIO  3JIEMEHTAPHOTO
CBOMCTB KOMITO3HITHAH.
CTpouTthb reoMeTprdecKrue 00pa3sl YpaBHESHUH U
HEPABCHCTB HA KOOPMHATHOH IIOCKOCTH.
HMcnonb30BaTh TPOU3BOIHYIO JUISI HCCIIEIOBA-
HUS QYHKIIMM HA MOHOTOHHOCTb U SKCTPEMYMBI;
HAXOAMTh HauOoiblllee M HauMEHbIIee 3Haye-
HUsl QYHKIIMU HETIPEPHIBHOM Ha OTpe3Ke;
Crpouthb rpaduku (QYHKIIUHA HAa OCHOBAHUH
MPOBEIEHHOTO UCCIIEIOBAHUSI.

Hcnonb30BaTh NPOU3BOAHYIO JUIS HAXOXKICHUS
HAWIYYILIErO0 pPEUICHUS B MPUKIATHBIX, B TOM
YHClie COIMAIbHO-9KOHOMHYECKUX, 3aauax, sl
ornpezeNieHUus] CKOPOCTH U YCKOpPEHUs Impoliecca,
3aIaHHOT0 (POPMYIION MU TPahUKOM.
IMoayuyaTs mpeacTraBjieHHe O TIPUMEHEHUU
MIPOU3BOJIHOM B Pa3IMUHBIX OTPACIIAX 3HAHUI

ncciaca10oBaHus n

[lepBooOpaznas  u
UHTETpaj

(12 9)

[TepBooOpasHas, OCHOBHOE CBOICTBO
nepBoodOpaszHeix.  IlepBooOpa3Hbie
aneMeHTapHblx (ynkuuid. I[IpaBuia
HAXO0XJACHUS ePBOOOPA3HBIX.
Huterpan. I'eomeTpuyeckuil CMBICI
uHTerpana. Beluncienue ompese-
n€HHOTO uHTerpana mo Qopmyre
Herorona-Jleitbnuna.

[IpumeHeHne uHTErpana s HaXO0X-
JICHHs] TUIOIIAJeH MIOCKuX (Uryp u
00BEMOB reOMETPUIECKUX Tell.
[Tpumeps! pemenuit quddepennn-
QIBHBIX YPaBHEHUIA.

OnepupoBaTh NOHATHUSMM: TIEPBOOOpA3HAS U
onpezaeneHHblil nuterpan. Haxoauteb nepBooO-
pa3HbIe 3JIEMEHTAPHBIX (PYHKIHHA U BEIYUCISATD
uHTerpan no gopmyne Horotona — Jleitbuuua.

HaxoauTh muiomany miockux GUryp u o0bEmMbl
TEJ C MOMOLIBIO ONPEAEIEHHOIO UHTErpasa.

3HAKOMHUTBCSI C MATEMAaTHYECKUM MOJEIHPOBA-
HUEM Ha mpumepe auddepeHInaIbHbIX YpaBHe-
HUH.

HonyanL MNpeaACTaBJICHUEC O 3HAYCHHUH BBCJC-
HUS TOHATUA HUHTErpajia B pa3BUTHU MATCMATU-
K1

I'paduxu TpuroHo-
MeTpUYecKux (pyHK-
nui. Tpuronomerpu-
YeCKHUe HepaBEHCTBA

(16 1)

Tpuronomerpudeckre (QpyHKIHH, UX
CBOMCTBA U IpaMKH.

OT0op KOpHEH TpUTOHOMETpUYE-
CKHUX YPaBHEHHMH C ITOMOILBIO TPUTO-
HOMETPHYECKOIH OKPYKHOCTH.

Hcnoab3oBath uuppoBbie pecypebl IS 110-
CTpoeHUS TpadUKOB TPUTOHOMETPUUECKUX
(YHKLINU ¥ U3YYEHUSI KX CBOMCTB.

Pemats TpUrOHOMETpUYECKHE YpaBHEHHUS U
OCYILECTBJIATh OTOOP KOpPHEH C MOMOIIBIO TPHU-




Pemenue TPUTOHOMCTPUYCCKHUX HEC-
PaBCHCTB

TOHOMETPUUYECKON OKPY>KHOCTH.

Ipumensitb (GopMyJIbI TPUTOHOMETPHUU IS
pelLICHUsI OCHOBHBIX THUIIOB TPUTOHOMETpHUYE-
CKHMX HEPaBEHCTB.

Hcnoan3oBaTh Hu(ppoBbIe pecypebl LIS M0-
CTPOCHUS U UCCIIEOBAaHUS IPaUKOB PYHKINI

Hppauunonansusle,
[TOKa3aTeIbHbIE U JIO-
rapudmMuyeckue Hepa-
BEHCTB (24 u)

OcHOBHBIE METOJbl PEILIECHUs IOKa-
3aTeJIbHBIX U JIOTapU(PMUUYECKUX HE-
PaBEHCTB.

OcHOBHBIE METOJBI PELIEHUS HUppa-
LIMOHAJIbHBIX HEPABEHCTB.
I'padmueckue Meronapl perieHus up-
palMOHAaIbHBIX, I10Ka3aTEIbHBIX H
Jgorapu(pMHUECKUX ypaBHEHUH U He-
pPaBEHCTB

IIpuMeHATH CBOKCTBA ITOKA3aTEJIBHOW M JIOTa-
pudpmuueckord (QyHKIMI K pemeHHro IOoKa3a-
TEJbHBIX U JOTrapu(PMUUECKUX HEPABEHCTB.

O06ocHOBATH PAaBHOCHIIBHOCTH ITEPEXO/IOB.
Pemats nppanroHagbsHbIe HEPABEHCTBA.

HUcnoab3oBaTh Tpaduueckue METOIBI U CBOM-
CTBa BXOJSIINX B YpAaBHCHHE WM HEPABEHCTBO
GyHKIMHA 715 pEeIIeHUs 3a1a9u

KommiekcHrle umcia

(10 9)

Kommiekcaeie umcna. Anrebpaunde-
CKasi ¥ TPUTOHOMETpHUYecKasi popMbl
3aMMCcU KOMILJIEKCHOT'O YHCJIa.
ApudmeTrueckre ornepanuud ¢ KOM-
MJIEKCHBIMH YHCIIaMHU.

N300paxeHne KOMIUJIEKCHBIX YHUCEI
Ha KOOPJIMHATHOM TJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii cre-
MIEHU U3 KOMIUIEKCHOTO YHCIa.
[IpuMeHeHHEe KOMIUIEKCHBIX YHUCEl
JUid pemeHus (pu3nMueckux u reo-
METPHUYECKUX 3aau

OHCpHpOBaTL NMOHATUAMM: KOMIIJICKCHOC YHC-
JIO 1 MHOXXECTBO KOMIIJIICKCHBIX YHUCECII.
IIpeacTraBiasiTh KOMIUIEKCHBIC YKCiIa B anredpa-
WYECKOHN U TpUroHoMeTpuuecko hopme. Bbi-
NOJHATH apudMeTndyecKre onepanny ¢ HUMH.
N300paxkaTh KOMIUIEKCHBIE YMCIIA HA KOOP/H-
HaTHOM IUIOCKOCTH.

IpumensTh hopmyny MyaBpa u mosydarb
MPEJICTaBICHUE O KOPHAX N-Oi CTENEHU U3 KOM-
IUIEKCHOT'O YUCJIa. 3HAKOMUTBCS C IPUMEpaMu
MPUMEHEHUS KOMIUIEKCHBIX YMCEI [Tl pEIICHHUS
FeOMETPUUECKUX U (PU3NYECKHX 3314

Harypanbubie u 11e-
JIBIE YHUCIIa
(10 9)

Harypanbhble 1 11e1b1e Yyhcia.
[IpuMeHeHrne MPU3HAKOB JEITMMOCTH
mensix uncen, HOJ u HOK, ocrat-
KOB TI0 MOJyJto, anroputMa EBkiu-
Ja JUTsl PEIICHUS 3a/1a4 B IEJIBIX YHC-
Jax

OnepupoBaTh NOHSATHAMM: HaTypaJbHOE U 1ie-
JI0€ YUCII0, MHOKECTBO HATypaJIbHBIX YUCE].
Hcnoab30BaTh NPU3HAKH JETUMOCTH LIENbIX
yucen; ocratku 1o moxyiato; HOJ u HOK nary-
pasbHBIX yHucel; anroput™ EBkinuaa juis peme-
HUS 3a/1a4.

3anuchIBaTh HaTypaJbHbIE YKMCIIA B PA3IUYHBIX
HO3UIIMOHHBIX CUCTEMaX CUMCIICHUS

Cucremsl panuo-
HaJbHBIX, UPPALUO-
HaJbHBIX MTOKa3a-
TEJbHBIX U JIOTa-
pUbMUYECKIX ypaB-
HEHUI

(12 9)

Cucrema 1 COBOKYITHOCTb YpaBHEHUH.

PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIE/ICTBUSL.

OCHOBHBIE METO/IBI PEILIEHUS CUCTEM
U COBOKYITHOCTEH pallMOHAJIbHBIX,
HUPPALMOHAIIBHBIX, I0KA3aTEJIbHBIX U
JorapupMHUUECKUX ypaBHEHUH.
[IpuMeHeHre ypaBHEHUH, CUCTEM H
HEPABEHCTB K PELICHHUI0 MaTeMaTHu-
YECKUX 3a1a4 U 3a/1a4 U3 Pa3IMuHbIX
o0JyiacTeil HayKd U peaslbHOW KU3HH,
HMHTEpIpeTalus IOJyYEeHHBIX pe-
3yJIbTaTOB

OnepupoBaTh NOHATHSIMH: CUCTEMA U COBO-
KYITHOCTb YPABHEHU! U HEPABEHCTB; PEIICHUE
CHUCTEMBI WA COBOKYITHOCTH; PaBHOCWJIbHbBIE
CUCTEMBI U CUCTEMBI-CIIECTBUSA.

HaxoauTs pelieHns CUCTEM U COBOKYITHOCTEMN
LEJIbIX PAllUOHAIIBHBIX, UPPALMOHAIIBHBIX, IT0Ka-
3aTeNbHBIX U JIOTapU(PMHUUECKUX YPAaBHEHUN U
HEPaBEHCTB.

IIpuMeHATH CUCTEMBI YPAaBHEHUN K PELICHUIO
TEKCTOBBIX 3aJ[ay U3 pa3IMyHbIX o0aacTeil 3Ha-
HUU U pEaJIbHOW KU3HHU; HHTEPIPETHPOBATH
[IOJIyYEHHBIE PELICHUS.

Hcnoab3oBaTh uppoBbIe peCypehl

3azauu c napamer-
pamu

PauvonanbHble, MppallMOHAJIbHBIE,
noKa3aresbHbIe, JorapupMHUUECKUe
U TPUTOHOMETPUYECKUE YPABHEHUS,

BbI0upaTh crioco0 perieHus paroHaIbHBIX,
UppalMoHabHBIX, TOKAa3aTeIbHbIX, JIOTapupMu-
YECKUX U TPUTOHOMETPUUYECKUX YPAaBHEHUN U




(16 1) HEPABEHCTBA U CUCTEMBI C [TapaMeT- | HEPABEHCTB, COACPKALIUX MOLYJIN U ITapaMeTPhI

pamu.
ITocTpoeHue u uccinenoBaHue MaTe- | METOABL I PELICHUS] YPABHEHUM U HEPABEHCTB
MaTHYECKUX MOJICNICH pealIbHBIX CH- | C MapaMeTpaMH, a Takke HCCieqoBaHue (yHK-
Tyalu# ¢ IOMOLIBIO YPAaBHEHUH, CU- | IUH METOAAMHM MaTEMaTUYECKOTO aHAIU3a.

CTEM YpaBHEHUI U HEpaBeHCTB ¢ Na- | CTPOMTH M HCCAEN0BATHL MATEMAaTUYECKHE MO-
pameTpamu JIeNM PEIbHBIX CUTYallMH C IIOMOIIBIO YpaBHE-

IpumensiTh rpaduyeckue M aHAIUTHYECKUE

HUM, HEPABEHCTB U CUCTEM C MapaMeTpamu

[ToBTOpenue, 0000- | OCHOBHBIE MOHATHUS U METOAbI Kyp- | MogeaupoBaTh peajibHbIE CUTyalluU Ha SI3bIKE
[ICHWEe, CUCTEeMAaTHu- | ca, OOOOLIEHHE W CHUCTEMAaTH3alus | adreOphl, COCTABJIATH BBIPAKCHHS, yPaBHEHNUS,

3anwms 3HaHwi (16 9) | 3HAHMIA

HEPAaBEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H,
HCC1e0BATh [TOCTPOCHHBIE MOJIENIH C HCIIOJIb-
30BaHMEM anmapara ajreopsl.

I[IpumensaTy (QyHKIUU [UIsE MOJEIUPOBAHUS U
HCCIJICIOBAHMSI PEANIBHBIX ITPOLIECCOB.

PemaTtpb npukiaaHpie 331244, B TOM YHUCJE CO-
[IAaTbHO-3KOHOMHUYECKOTO B (PU3NYECKOTO Xa-
pakTepa, Cpe/ICTBaMH aJireOpbl U MaTeMaTHde-
CKOTO aHaJIu3a

Ioypounoe miianupoBanue AJICEBPA u Hauana maTemaTuyeckoro anajan3a, 10 kiacc

No Jlama Tema ypoka
n/n | ITnan ‘ Dakm
MHo0:xecTBO eiicTBUTEIbHbIX YHce]l. MHOrowieHbl. PannonaabHbie ypaBHeHUus U HepaBeHcTBa. CH-
CcTeMbl JIMHENHbIX YPaBHEeHHUH - 28 yacoB
1 MHO0KecTBO, ONepalliy HaJl MHO>KECTBAMHU U MX CBOWCTBA
2 Junarpammel Diinepa - Benna
3 [IpuMeHeHne TeoOpeTUKO-MHOKECTBEHHOT'0 annapara Jilsl pelieHus 3a1a4
4 PanmonanpHble yncia
5 OOBIKHOBEHHBIE M ICCATHYHBIE APOOH
6 [TporieHTHI
7 beckoHeunble nepuoanueckue apoou
8 [Tpumenenue npo6eii ¥ TPOIEHTOB ISl pElIeHUs TPUKIATHBIX 3a71a4
9 JleificTBUTENbHBIE YHCIIa
10 PanronasibHbIe U UppaAlMOHANIBHBIC YHCIIa
11 ApudmeTrueckue onepanuu ¢ 1eHCTBUTEILHBIMHI YHCIaMU
12 Moaynb JEMCTBUTENBHOIO YHCIIA U €70 CBOMCTBA
13 [TpubnmkEHHBIC BRIYUCICHHUS, TPABUIIA OKPYTIICHUS
14 [Ipuknka 1 OlIeHKa pe3yJIbTaTa BIYMCICHUI
15 Konmponvnasa paboma Nel no meme «Payuonanvnsle ypagnenus u Hepa-
sencmea. Cucmemol TUHEUHBIX YPAGHEHUIL)
16 OCHOBHBIE METO/IbI PEIICHHUS LIENbIX YPaBHEHUN
17 OCHOBHBIE METOJIBI PEIIeHUs APOOHO-PAIMOHATLHBIX YPaBHEHUI
18 OCHOBHBIE METOJIbI PEIICHUS IIEJIBIX U APOOHO-PAIIIOHATILHBIX HEPABEHCTB
19 MHorouneHsl OT 0JIHOM nepeMeHHOU. [{eneHrne MHOrousieHa Ha MHOTOUIEH C
OCTaTKOM
20 Teopema bezy
21 MHorowieHsl ¢ nenbiMu kodpduuuentamu. Teopema Buera
22 Pemenue cucreM JIMHEWHBIX YpaBHEHUI
23 Matpuiia CUCTEMBI JIMHEHHBIX YPAaBHEHUN




24

OrnpeaenuTenb MaTPUIlbl 2X2, €ro TeOMETPUUYECKUN CMBICIT  CBOMCTBA

25

Brruncienue 3HadueHUs ONPCACIINTECIIA

26

IIpuMeHeHue onpenesuTens JUisl pelIeHUs] CUCTEMBI JINHEWHBIX YPaBHEHUH

27

Pemienue npukinagHbix 3a1a4 ¢ HOMOIIBIO CUCTEMbI JINHENHBIX YPABHEHUI

28

Konmponvnas pavoma Ne2 no meme «Mnooscecmeo oeiicmeumenbHulxX Uu-
cen. Muozounenwt»

DYyHKIUH U Tpa

¢puku. Ctenennasi pyHkums c HeJbIM nokasareJiem - 12 yacos

Crnioco6s1 3amanust GpyHkun. Bzanmuo obparusie pynkunu. Komnosumms
(GYHKIH.

I'padux GyHkmu. DemMeHTapHble mpeodpa3oBanus rpagukoB QyHKINUN

O6sacTh onpeeneHtsi U MHOXKECTBO 3HaUeHUH QYHKIIUU

Hynu dynkiun. IIlpomexxyTku 3HaKONOCTOSTHCTBA

Uérnble u HeuéTHbIe QyHKIMU. [leproanueckue GyHKIUN

[IpoMe)yTKH MOHOTOHHOCTU (DYHKIIMU. MaKCUMyMbl I MUHUMYMBbI (DYHKIIHH

Haubobiiee 1 HauMeHblllee 3Ha4eHHe (PyHKIMU Ha IPOMEKYTKE

O IN|O OB |WIN

JluneitHast v kBajpaTHuuHas QyHKIUU. JJIEMEHTapHOE HCCIIe0BaHue U rpa-
dbuku hyHKINHA

JpobHo-nuHeltHas GyHKIMU. DIIEMEHTapHOE HCCIeI0BaHUE U IpaUK 3TUX
byHKIMi

10

Crernesb ¢ 1enbIM mokaszareneM. buaom HeroToHa

11

Crenennas GyHKIHS C HATYPAJIBHBIM U 1IEJIBIM TTOKa3aTeneM. E€ cBolicTBa u
rpadguk

Konumponvnas paooma No3 no meme « @ynkuyuu u cpagduxuy

Apupmernyeckuii

KOpeHb N-0ii crenenn. UppanuonajabHbie ypaBHeHus - 18 yacon

Apudmerndecknii KOpeHb HATYpaJbHOM CTETICHH U €T0 CBOMCTBA

[IpeoOpa3oBaHus YHUCIOBBIX BRIPAXKEHHI, COIEPKAIINX CTEIECHH

BriHecenne MHOKHATEIIS H3-1101 3HaKa KOpHA

Baecenne MHOKHUTEIIS 1101 3HAK KOpPHA

Coxkparienue apo0oeit, coepyKammux pajauKaibl

[Ipeo6pa3oBaHue HppalMOHAIBHBIX BbIPAXKCHHM

[ToBTOpeHue no remMe « AprudMeTHIECKUI KOPEHb N-HOM CTETICHNY

OINO|OTBR(WIN|F-

Koumponvnasa paooma Ne4 no meme «Apugpmemuueckuii kopenv n-ou
cmeneHu)

WppanmonanbHble ypaBHEHHs

10

O065aCcTh IONYCTUMBIX 3HAYEHHUI UPPALIMOHAIBHOTO YPaBHEHUS

11

OCHOBHBIC MCTOJbI PCIICHWA HPPpALMOHAJIbHBIX ypaBHeHI/Iﬁ

12

PaBHOCHIBHEIE MEPEXoabl B pCIICHUU MPPAllMOHAJIbHBIX ypaBHeHI/Iﬁ

13

AJITOPUTM pellIeHUs UPPAIMOHATIHHBIX YPAaBHEHHIMA

14

Pemenmne uppanroHanbHBIX YpaBHEHUN

15

Pemenmne uppanroHanbHBIX YpaBHEHUN

16

CBoiicTBa u rpaduk KOpHs N-0if cTeneHn Kak (yHKIUHU 0OpaTHOU CTENEeHH ¢
HaTypaJbHbBIM I10OKA3aTEJIEM

17

[ToBTopenue no reme «MpparoHaabHble YPAaBHEHUS»

Konmponvnas paboma Ne5 no meme «Uppayuonanvnsie ypaenenusn

Iloxka3arenbHas ¢pynkuusi. IlokasarenbHblie ypaBHeHnus - 10 yacos

Crenens ¢ PpallMOHAJIbHBIM IMOKA3aTCJICM U €€ CBOMCTBA

IToka3zarenbHas GyHKIMs, €€ cBOCTBA U rpaduk

Hcnonp3oBanue rpaduka QyHKIMH Ui pEHICHUs] YPaBHEHUH

IlokazaTenpHbIC YpPaBHCHHUA

OCHOBHBIE METO/IbI PEILIEHUS IOKA3ATEIbHbBIX YPaBHEHUN

[TpuBenenne o0enx yacTei ypaBHEHHS K OTHOMY OCHOBAaHUIO

N[OOI~ IWIN|F

Brinecenne o011ero MHOKHUTEIS 32 CKOOKY




Meron 3aMeHbI IEPEMEHHON B MOKA3aTEIbHbIX YPABHEHUSAX

9 MeTo1 TOWIEHHOTO JeJICHHS

10 Konmponvnas paboma Nob no meme «llokazamenvnan pynkuyusa. Iloka-
3amenbHble yPAGHEHUA)

Jlorapudgmunueckasi pynkuus. Jlorapupmmnyeckue ypapHenus - 18 yacos

1 Jlorapudwm yucia
. OCHOBHBIE€ METO/Ibl PEIIEHUS JOrapu(PMUIECKUX YPABHEHU.

2 CpoticTBa jorapupma

3 JlecsTuanbie gorapumbl

4 HatypanbHble orapudmsl

5 [IpeoOpa3oBaHue BhIpaKEHUH, COAEpKALINX JIOTapUPMBbI

6 Jlorapudmuueckas GyHKIus, €€ CBONCTBA U rpauK

7 HWcnonp3oBanue rpaduka QyHKINY Ui pellieHUs] ypaBHEHUI

8 @DYHKIMOHATBHO-TpaQUUECKHI METO/1 PEIlICHUs] YpaBHEHUIN

9 Konmponvnasn paboma Noe7 no meme «/lozapughmuueckas gpynkuyun»

10 Jlorapudmuueckre ypaBHEHUS

11 PaBHOCHIIbHBIE IEPEXO/IbI B PEILIEHUU JIOTapU(MUUECKUX YPAaBHEHUN

12 Pemienne ypaBHeHu# 1o ornpeesieHuo Jorapudma

13 MeTo1 TOTEHITMPOBAHHS

14 Meron BBEIeHUsI HOBOM IEPEMEHHOU

15 Merton torapubMupoBaHus

16 ITepexos1 K HOBOMY OCHOBaHUIO

17 Pemenue norapugmMuueckux ypaBHEHUN

18 Konumponvnas paooma N8 no meme «/locapughmuueckue ypagnenusn

Tpuronomerpuyeckne BbIpaKeHHsl U YPaBHeHHUs - 22 yaca

1 CuHyC, KOCHHYC YHCJIOBOTO apr'yMeHTa

2 TaHreHc M KOTAHI€HC YHCIOBOT0 apryMeHTa

3 ApPKCUHYC, apKKOCHHYC U apKTaHI'€HC YUCJIOBOT0 apryMeHTa

4 TpuronomeTrpuyeckasi OKpy>KHOCTb, OIIPeIeICHUE TPUTOHOMETPUUYECKUX
(yHKIIMI YKCIOBOrO apryMeHTa

5 OCHOBHbBIE TPUTOHOMETPUYECKHE TOXKIECTBA

6 DopMmyJibl IBOMHOrO yria

7 @DopMyIibl MOHMKEHUS CTEICHH

8 DopMyIIbI TOJIOBUHHOTO yIiia

9 DopMyIIbl CYMMBI apTyMEHTOB

10 DopMyJIbI CYMMBI (QDYHKITHIA

11 DopMyJIbl MPOU3BEICHUS (PYHKITUN

12 [Ipeobpa3oBaHne TPUTOHOMETPUUECKUX BBIPAXKEHUHN C OMOIIBIO hopmyT

13 Konmponvnas pavoma Ne9 no meme «Tpuzonomempuueckue gblpaxcenHus)

14 Pemenue ypaBHeHHst COSX = a

15 Pemenue ypaBHeHus SinX = a

16 Pemenue ypaBHenuii tgx = a, Ctgx = a

17 Mertox 3aMeHbI TEpEeMEHHOM

18 YpaBHeHUs1, CBOJSIIMECS K KBAJJPATHBIM YPAaBHEHHSIM

19 Mertoa pa3noXeHus HA MHOKHUTEN

20 OpHOpOHBIE TPUTOHOMETPUUYECKUE YPABHEHUS

21 Pemenne TpUroHOMETpUYECKUX YPaBHEHUI

22 Konmponvnasa paboma NelO) no meme «Tpuzonomempuueckue Ypague-
HUA»

IlocaenoBaTeabHoCTH M Iporpeccuu - 10 yacos
1 ITocnemoBaTeIbHOCTH, CITIOCOOBI 3aJaHus MOCIIeI0BATEILHOCTEH
2 MeTto MaTteMaTH4eCKON MHIYKIIMU




MOHOTOHHBIE U OrpaHMYCHHBIC MOCJICAOBATCIbHOCTH

Apudmernueckasi 1 reoMeTpudecKas Mporpeccuu

BeckoHeuHO yObIBaromas reoMeTprudecKasi IpoOTrPECcCHsI

CymMma GeckoHeuHO yObIBarOIIei reOMeTpUIECKOi Mporpeccuu

JIMHENHBIN ¥ SKCIIOHEHIMAIbHbBINA pocT. Hunco e

PopMya CI0KHBIX IPOLIEHTOB

Oo|NO|O|A~ W

Hcnonb3oBanue nporpeccuu sl pelieHus peasibHbIX 3a/1a4 PUKIIaJHOTO0
Xapakrepa

10 Konumponsnan paboma Nell no meme «Ilocnedooeamensnocmu u npozpec-
cuuy

HenpepsiBuble pynxkuuu. IlpousBoanas - 20 yacos

1 HenpepoiBHble (yHKIIMYU 1 UX cBoiicTBa. Touka pa3pbiBa

N

AcumnTotsl rpadpukoB ¢yHKIH. CBoMcTBa (pyHKINN HENPEPHIBHBIX HA OT-
peske

MGTOI[ HWHTCPBAJIOB JJId PCIICHHA HCPABCHCTB

[IpumeHeHre CBOMCTB HENPEPbIBHBIX (DYHKIUHI JJIsl pelIeHMs 3a1a4

[lepBas u BTOpas Npon3BOAHBIE PYHKIIMH

AJNTOPUTM HaxO0K/JICHUs MPOU3BOJHOU

Dopmynsl muddepeHnpoBaHms

3
4
5
6 Onpenenenue, reoOMeTpUYecKui M GU3NYECKHI CMBIC] TPOU3BOTHOM
.
8
9

[Tpon3BoiHAs CTENIEHHON (YHKIIUH

10 [Tpon3BoIHBIE 2IEMEHTAPHBIX (PYHKITHI
11 Brrunciaenue nponu3BOAHBIX JIEMEHTAPHBIX (DYHKIHI
12 [TponsBoHas cymMbl GyHKIIUNA
13 [Tpon3BoiHAs TPON3BENCHUSIPYHKITUN
14 [Tpon3BoiHass 4aCTHOTO (HYHKIIHMA
15 [TponzBoHass KOMIO3UITUN HYHKITHHA
16 [ToHsiTHE U BHIYMCIICHHE IPOU3BOIHOM N-TO MOpsAKa
17 JuddepenumpoBanue cnoxxHON QyHKIIMH
18 YpaBHeHHE KacaTeJIbHOU K rpaduKy QyHKIIMH
19 YpaBHeHHE KacaTeJIbHOU K rpaduKy QyHKIIMH
20 Konumponvnaa paooma Nel2 no meme «Henpepwvienvie goynxkyuu. Ilpous-
800HA)
IToBTOpEeHuUe, 00001IeHUE, CUCTEeMATH3AIUS 3HAHUH - 2 yaca
1 Pemienust TpUroHOMEeTpUYECKUX YpaBHEHUN
2 CucremaTu3anus 3HaHUN

Ioypounoe niianupoBanue AJIEBPA u nHayaja maTeMaTn4deckoro anaiamsa, 11 kiaacc

No Jlama Tema ypoka
n/n | ITnan ‘ Dakm

HccaenoBanue GyHKIMii ¢ NOMOIBLIO NPOU3BOAHOM - 24 yaca

[ToBTopenue. @opmyinsl auddepeHInpoBaHus

[TpaBuna muddepeHMpoBaHus

HpI/IMCHCHI/Ie HpOH3BOHHOf/'I K UCCJICIOBAaHUIO (I)YHKI_II/Iﬁ Ha MOHOTOHHOCTb

[TpumMeHeHre MPOM3BOIHON K MCCIIEIOBAHHIO (PYHKIIMHA HA SKCTPEMYMBbI

DKcTpeMyMbl QYHKIUU

Brluncnenue 5KkcTpeMyMoB (DYHKIIUU

HpI/IMeHeHI/Ie HpOI/I3BO,HHOI>'I AJI1 JOKa3aTCJIbCTBA TOXKACCTB M1 HCPABCHCTB

[TocTpoenue rpadukoB QyHKIHUIHI

OO |NO U WIN|F-

HccnenoBanne QyHKIMH U TOCTpOCHUE rpaduka GyHKIUU

=
o

CBs3p Mex1y rpadukoM QyHKIHH U Tpa@uKOM e€ MPOU3BOAHOM

[
[

Haubospliiee u HauMeHblIee 3HaUCHHsI QYHKIIMM Ha IPOMEKYTKE




12 3amaun Ha OTHICKAHWE HAMOOJIBITNX U HAUMCHBIINX 3HAYCHUN BEJIMYUH
13 Penienue 3a1a4 Ha HAXOXKACHUE HAWOOIBIINX M HAUMEHBIINX 3HAUYCHUH
14 [TpuMeHeHne Mpon3BOIHON K UCCIEIOBAHNIO (DYHKIIUU
15 Konmponvnas paboma Nel no meme «Hccnedosanue ghynkyuii c nomo-
U{b10 NPOU3EOOHOIL)
16 [TpumMeneHne MPON3BOIHON IS HAXOXKICHHUS HAWITYYIIeTO PEIICHHs B IPH-
KJIQ/IHBIX 3a/1a4ax
17 [IpuMeHeHre NPOU3BOIHOM B PEIICHHUH 3a4a4
18 [IpumeHeHwe MPON3BOAHON ISl HAXOXKICHUS HAWITYYIIETO PEIICHUS JUIs
OIIpeIeNIeHUs] CKOPOCTH IPOIecca, 3aJaHHOr0 (HopMyJIon M rpadukom
19 [TpumMeHeHwe MPON3BOIHON IJIST HAXOXKICHUS HAWITYYIIETO PEIISHUS JUIs
olpesiesieHUs] YCKOPEeHMsI poliecca, 3aJaHHOro (GopMyJioil mim rpadukom
20 Kommosunus ¢hyHKImi
21 I'eomeTpuueckue oOpa3bl ypaBHEHHI HA KOOPAWHATHOM IJIOCKOCTH
22 ['eomeTrpuueckue o0pa3bl HEPABEHCTB HA KOOPJAMHATHOM IJIOCKOCTH
23 [ToBTOpenue no teme «MccaenoBanne GyHKIUN € TOMOIIBIO POU3BOTHOM
24 Konumponvnas paboma Ne2 no meme «HMccnedoosanue goynkyuii c nomo-
W{bI0 NPOU3EOOHOIL)
IlepBooOpa3Hast u mHTErpaJ - 12 yacon
1 ITepBooOpaznHas
2 OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX
3 [TepBooOpasHbIe A1eMEHTAPHBIX HYHKIIHHA
4 [IpaBusia Hax0XJICHUS NTEPBOOOPA3HBIX
5 Huterpain. ['eomeTpuyeckuii CMbICT UHTErpaia
6 Brruucnenue onpenenéanoro uHTErpaia no Gopmyne Herotona-JleiOnuna
7 [IpumeHeHne uaTerpaa Juisi HAXOXACHUs IOl MIOCKUX GUryp
8 [IpumeHeHne uaTerpaia st HaX0XKACHHUSI 00bEMOB F€OMETPUUYECKUX TET
9 [Tpumepn! permenuit guddepeHIManbHbIX YPAaBHEHUI
10 MaremaTtuueckoe MOJEIMPOBAHNUE PeaIbHBIX IPOIIECCOB C MOMOIIbIO AU -
(hepeHIInaTbHBIX YpaBHEHUN
11 IToBTOopenue no Teme «IlepBooOpazHas 1 HHTETpaID»
12 Konmponvnasn paooma Ne2no meme «llepeoodpaznan u unmezpaiy
I'pa¢uxn Tpuronomerpunyeckux pynkuuii. Tpuronomerpnyeckue HepapeHcTBa - 16 yacos
1 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U rpaduku
2 CpoiicTBa u rpaduk GyHKIUU Y = cOSX
3 CaoiicTBa 1 rpaduk QyHKIMH Y = SiNX
4 I'paduku Gynkmmit y = tgx, y = ctgx
5 Penienne TpUroHOMeTpHUUECKUX YpaBHEHHH ¢ MOMONIBIO IpaduKoB
6 OT60p KOpHEH TPUTOHOMETPUYECKIX YPaBHEHHUH C MOMOIIBI0 rpaduka
7 OT100p KOpHEH TPUrOHOMETPUUYECKUX YPaBHEHUH METOIOM nepedopa
8 O160p KOpHEHN TPUTOHOMETPUUECKHIX YpaBHEHUH IBOWHBIM HEPAaBEHCTBOM
9 OT100p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH ¢ TOMOILBIO TPUTOHOMET-
pHUUECKOM OKPYKHOCTH
10 TpuronomeTpruyeckue HepaBeHCTBA
11 MeTo/1bI pelieHre TPUrOHOMETPUYECKUX HEPABEHCTB
12 Pemenne TpUroHOMeTpHUYECKUX HEPABEHCTB
13 Pemienne TpuroHoMeTpUUECKUX HEPABEHCTB Ipauuecku
14 Pemenne TpUroHOMeTpHUYECKUX HEPABEHCTB
15 IToBTopenue no reme «I'paduku Tpuronomerpudeckux GpyHkuil. Tpurono-
METPHYECKHE HEPABCHCTBA»
16 Konmponsnas paboma Ne3no meme «I paghuku mpuzonomempuueckux

¢ynkyuii. Tpuzonomempuueckue HepageHcmeay

I/IppaIII/IOHa.TILHbIe, nmoxa3arTeJIbHbIC U norapnq)anecxue HEPaBCHCTBA - 24 yaca




[Ipocreiimme noka3zareabHble HEPABEHCTBA

CBeJleHUE NI0KA3aTeIbHOT'O HEPABEHCTBA K IPOCTEHILIEMY

Meron BBeIeHUsI HOBOM IIEPEMEHHOMN

Paznoxxenue Ha MHOKUTEIN

CBeJileHHE K PaBHOCUJILHON COBOKYITHOCTHU

Mertoa panimoHann3auy (3aMmeHa MHOKUTEIIEH )

I'paduueckre METOIbI pelIeHHs OKA3aTeIbHBIX YPABHEHUH 1 HEPABEHCTB

[Ipocreitmue norapudmudeckne HepaBeHCTBA

OO |INOOOTA|WIN|F

JlorapudmMuueckne HepaBEHCTBA, CBOSIIMECS K TPOCTEUIITNM

=
o

Meron 3aMEHbI NEPEMEHHOU

-
-

JlorapudmMuyueckne HEpaBEHCTBA, CBOSIIMECS K PAIIMOHAIbHBIM

[EY
N

Jlorapudmuueckre HEpaBeHCTBA, COJEPIKAIINE IEPEMEHHYIO B OCHOBAHUU
norapudma

13

MeTo1 MHTEpBaJIOB

14

I'pacdmueckuii MmeTos perieHust JorapuMUUecKUX ypaBHEHUH U HEPABEHCTB

15

HppanmoHabHbIe HEPAaBEHCTBA CTAHIAPTHOIO BUIA

16

Meron nepexojia K paBHOCHIIBHOM CUCTEME

17

JlpoOHO-uppanroHanbHbIE HEPABEHCTBA

18

Meron 3aMeHbI NEPEMEHHOU

19

HppanmoHaibHbIE HEPABEHCTBA CMEIIAHHOIO TUIIA

20

WppatmonanpHble JorapugMuueckie HepaBeHCcTBa

21

YMHOKEHHE Ha CONPKEHHOE

22

MGTOJI MHTCPBAJIOB

23

I'paduaeckuit MeToa pereHus PPaMOHATBHBIX YPABHECHUI 1 HEPABCHCTB

24

Konumponwvnas pavoma Nedno meme «HUppayuonanvuvie, nokazameivHle
U 102apudmuyecKue HepageHcmea)

Komnuexkcunie yucia - 10 yacos

IloHsTHE KOMIIEKCHOTO YMCIIa

Anrebpanyeckasi hopMa 3alrucu KOMIUIEKCHOT'O YHCIa

ApI/I(bMeTI/ILIeCKI/Ie Oorcpanru ¢ KOMIINICKCHBIMHA YHCJIaMU

ApI/I(bMeTI/ILIeCKI/Ie Oorcpanru ¢ KOMIINICKCHBIMH 4YHCJIaMU

TpI/IFOHOMeTpI/ILICCKaﬂ (bopMa 3allMCH KOMIIJICKCHOI'O 4YHCJia

I/I306pa)KCHI/Ie KOMIIJICKCHBIX YHMCCJI Ha KOOpHHHaTHOﬁ IIIIOCKOCTH

®opmyna Myaspa

KOpHI/I N-0#i CTEIEHM M3 KOMIUIEKCHOT'O YMCIIa

OO | N[OOI (WIN|F-

HpI/IMCHeHI/Ie KOMIIJICKCHBIX YHUCCJI I pCHICHUA (1)I/ISI/I‘IeCKI/IX U reomMeTpruyc-
CKHUX 3a1a4

=
o

Konmponvnaa paooma Ne5no meme «Komnnekcnole uucaa»

HartypaJubHblie u neasie uncaa - 10 yacos

HaTypaJ'IBHLIe 1 [CJIBIC YHCJIa

HpI/ISHaK JACITUMOCTH LECJIBIX YHUCCIT

HpI/IMeHeHI/Ie IIPU3HAKOB ACIIMMOCTHU ICIIBIX YUCCIT

[Ipumenenne HOJI u HOK nnig pemienus 3agau B LeNIbIX YHACIaX

Brlunciaenue ocTaTKOB O MOAYJIKO IJIs PCHICHUSA 3a1a4 B LEJIbIX YUCIIaX

HpI/IMeHeHI/Ie OCTATKOB 11O MOAYJIIO JJISI pCIICHUS 3a1a4 B LECJIbIX YUCIIaX

Anroput™m EBknnna

HpI/IMCHeHI/Ie AIrOpUTMa EBknupa s PCHICHUS 3a/1a4 B ICJIbIX YUCIIAX

OO (N[OOI WIN(F-

IToBTOpenue 1o reMe «HaTypasibHbIE U LIEJIbIE YUCTIA)

=
o

Konmponvnas pavoma Nebno meme «Hamypanvuvle u yenvie uuciay

Cucremsl PAUNOHAJIBHBLIX, UPPAIUOHAIBbHBIX MMOKA3aTCJIbHbBIX U .]'IOl"apI/I(l)MI/I‘IGCKI/IX ypaBHeHI/Iﬁ -

12 yacoB

1]

| CrcTeMa M COBOKYITHOCTS YpaBHEHHi




PaBHOCHIIBHBIE CUCTEMBI B CHUCTCMBbI-CJICACTBHUA

OCHOBHBIE METO/Ibl PEILIEHUS] CUCTEM PallMOHAJIbHBIX YPaBHEHUN

OCHOBHbBIE METO/Ibl PEIIEHHUSI COBOKYITHOCTEN pallMOHAJIbHBIX YPaBHEHUN

OaHOPOJHBIE CUCTEMBI YPAaBHEHUN

OCHOBHBIE METO/Ibl PEILIEHUSI CUCTEM HPPALMOHAILHBIX YPaBHEHUI

OCHOBHbBIE METO/Ibl PEILIEHUSI COBOKYITHOCTEN UPpAIlMOHAIbHBIX YPABHEHUM

OCHOBHbBIE METO/Ibl PEILIEHUSI CUCTEM [10KA3aTEIbHBIX YPaBHEHUM

OO |NOO|OT | (WIN

OCHOBHbBIE METO/Ibl PEILIEHUS] COBOKYITHOCTEN NOKA3aTeJIbHbIX YpaBHEHUN

10 OCHOBHBIEC METO/IbI PEIICHHSI CUCTEM JIOTapH(PMHUUYECKUX YPABHEHUI
11 OCHOBHBIE METO/IbI PEIICHUS] COBOKYITHOCTEH JIOrapu()MUUECKIX YpaBHEHUN
12 Konumponsnan paboma Ne7no meme «Cucmemul payuoHaIbHblX, UPPaAUU0-
HAbHBIX NOKA3AMEIbHBIX U 102aPUPMUYECKUX YPACHEHUIL)
3anaum ¢ napamerpamu - 16 yacos
1 ParmoHanbHbIe ypaBHEHHS C ITAPAMETPAMHU
2 ParmoHanbpHbIe HEPABEHCTBA C TApaMeTPaMH
3 ParmoHanbHbIe CUCTEMBI C TTapaMeTpaMu
4 WppanmoHaibHbIe YpaBHEHHUS C TApaMETPaMu
5 WppanmoHansHbl HEPABEHCTBA C TTApaMEeTPaMu
6 WppanmoHabHbIe CHCTEMBI C ITApaMETPaMHU
7 [Toka3zarenpHBIE YPAaBHEHUS C TapaMeTpaMHu
8 IToka3zarenpHBIE HEPABEHCTBA C MApAMETPAMHU
9 [TokazarenbHbIE CUCTEMBI C TapaMeTpaMu
10 JlorapudmMudeckue ypaBHEHHS C mapaMeTpamMu
11 JlorapudmMudeckre HEpaBEHCTBA C TapaMETPAMH
12 JlorapudmMudeckne CUCTEMBI ¢ ITapaMeTpamMu
13 Tpuronomerpudeckre ypaBHEHHsI C MTapaMeTpamMu
14 TpuronomeTprdeckre HEPAaBEHCTBA C TApaMETPAMHU
15 TpuronomeTpruyecKue CUCTEMBI C TapaMeTpaMu
16 Konumponvnaa paboma Ne7no meme «3adauu ¢ napamempamu
IToBTOpeHue, 00001IeHUE, CHCTEeMATH3AIlUsA 3HAHUH - 16 yacoB
1 ApudmeTnueckue onepanuu ¢ IeHCTBUTEIbHBIMHI YHCIIaMU
2 Pemenne 1po6GHO-pallMOHAIbHBIX YPaBHEHUN
3 DneMeHTapHOoe uccieioBaHue U rpaduxu GyHKImn
4 [Ipeo6pa3oBaHus YUCIOBBIX BRIPAXKEHH, COIEPIKAIINX CTENEHH U KOPHU
5 Pemenue uppaioHaibHbIX YpaBHEHUN
6 OcCHOBHBIE METOJIbI PEIIEHUS MOKa3aTeNbHbIX YpaBHEHUN
7 Pemenue norapumMuueckux ypaBHEHUN
8 [Ipeobpa3oBaHne TPUTOHOMETPUUECKUX BhIPAKEHUN
9 Pemenne TpUroHOMeTpUYECKUX ypaBHEHUN
10 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPaBHEHUH
11 Brruricnenue npon3BOIHBIX AIEMEHTAPHBIX QYHKINN
12 [IpumeHeHre Npor3BOIHON K HCCIeTOBAHUIO (DYHKITUU
13 [TpumeHeHne nHTerpata st HAXOXKACHUS TTONAel MIOCKUX GUryp
14 Ilpomesccymounana ammecmayua. Hmozoeaa konmpoavnasa paboma (Ne§)
15 AHanu3 pe3yabTaTOB KOHTPOJIBHON pa0OThI
16 CucremaTu3alus 3HaHUU
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