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HHOACHUTEJIBHAA 3AIIUCKA
HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTHYeCKOrO aHAJIM3a» SBJSETCS OAHUM M3 HauOoJiee 3HAYMMBIX B IMPO-
rpamMMe CTapiieil MIKOJIbI, TOCKOJIBKY, C OJJHOH CTOPOHBI, OH 00ECTIeYrBaeT HHCTPYMEHTAIBHYIO 0a3y A u3y-
YEeHHsI BCEX €CTECTBEHHOHAYUHBIX KYpPCOB, a C IPYroil CTOPOHBI, ((OPMHUPYET JOTHYECKOE U aOCTPAKTHOE MBIIII-
JICHHE y4yalluXcs Ha YpPOBHE, HEOOXOAUMOM I OCBOCHUS MHPOPMATUKH, OOIECTBO3HAHUS, HCTOPUH, CIIOBEC-
HOCTU U JPYTUX TUCHUIUIMH. B paMkax HaHHOTO Kypca ydalluecs OBJIaJeBalOT YHHUBEPCAIBHBIM SI3bIKOM CO-
BPEMEHHOW HayKH, KOTOpas (OpPMYJIUPYET CBOM TOCTHIKECHHUS B MaTeMaTHYECKOU opme.

Kypc anrebpbl 1 Hauan MaTeMaTHYECKOrO aHallu3a 3aKJIaJblBaeT OCHOBY JJISl YCIEIIHOTO OBJIAJCHHUS 3a-
KOHaMU (U3HUKH, XUMUU, OUOJIOTUH, TOHUMAHUS OCHOBHBIX TEHJCHIIMIA Pa3BUTHSI SKOHOMHKH M OOIIIECTBEHHOM
KHU3HU, MMO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO
MCTOJIB30BaTh WX JJIS JajbHEHIIero o0pa3oBaHus M B MOBCETHEBHOM XH3HH. B Toxe BpeMsi oBiajgeHue ad-
CTPaKTHBIMHU U JIOTHYECKU CTPOTMMH KOHCTPYKIMSIMH anreOpbl U MaTeMaTHYECKOrO aHalIM3a pa3BUBAET yMe-
HUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh NCTHHHOCTb, JIOKA3bIBATh YTBEPKACHHS C TTOMOIIBIO MHIYK-
MU U pacCcyXaaTh IEeAYKTHUBHO, UCIOJIb30BaTh 0000IIEHNE U KOHKPETU3allMI0, a0CTparupoBaHUe U aHAJIOTHIO,
(bopMUpYET KPEeaTUBHOE M KPUTUYECKOE MBIIIIJICHHE.

B xonme uzyuenus kypca «Anredpa v Hadajza MaTeMaTUYECKOTO aHAIM3a» yYallUecs MOJNydaroT HOBBIH
OTIBIT PEHICHHUS MPUKIATHBIX 33]ad, CAMOCTOSATEIBHOTO MOCTPOSHHSI MAaTEMAaTHUECKUX MOJIeNICH peabHbIX CH-
Tyaluii, THTEPIPETALNU MOTYYCHHBIX PEIICHUH, 3HAKOMSTCS C MPUMEpPaMH MaTEeMaTHUYECKUX 3aKOHOMEPHO-
CTCH B MMPUPOJIC, HAYKE U UCKYCCTBE, C BELIAIOIIUMHUCS MAaTEMATHYCCKUMH OTKPBITUSIMU M HX aBTOPAMH.

Kypc obnagaer 3HauuTENbHBIM BOCIIUTATEIBHBIM MOTEHIINAIOM, KOTOPBIN pean3yeTcs Kak yepe3 y4ueo-
HBI MaTepua, CloCOOCTBYIOIMUN (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHMS, TaK U Yepe3 crenuduky yued-
HOM JIeATeNbHOCTH, TpeOyroIIeld MpOoAOHKUTEIbHON KOHIICHTPAIIMN BHUMAHHUS, CAMOCTOSITEIIbHOCTH, aKKypaT-
HOCTH M OTBETCTBEHHOCTH 32 TIOJTYYECHHBIA PE3yIIbTaT.

B ocHoBe mMeroauku oOyueHHs anreOpe ¥ HayalaM MaTeMaTHYEeCKOrO aHAIM3a JICKHUT J1eSTeTbHOCTHBIN
MIPUHLIMIT O0Yy4EHUS.

B cTpyktype kypca «Anrebpa u Hayana MaTeMaTUYECKOTO aHaJIN3a» MOXKHO BBIICIHUTH CIEIYIOIIHE CO-
JepKaTeIbHO-METOIMYECKUEe JTUHUH: «Hucaa ¥ BeIMUCIICHUD», «DYHKIMHM U TpaduKny», «YpaBHCHHUS U HEpa-
BeHCTBa», «Hauanma maTemarnueckoro ananuzay, «MHOXKeCTBa U JIOTHKa». Bce OCHOBHBIE COJiep)KaTeinbHO-
METOAMYECKUE JIMHUH M3YYalOTCsl Ha TPOTSHKEHUH JIBYX JIET OOyYSHHS B CTAPIIEH IIKOJIE, ECTECTBEHHO JOMOJI-
Hsis APYT Apyra U MOCTENEHHO HACHINIAsSCh HOBBIMU TeMaMU U pazienamMu. MOXHO C YBEPEHHOCTBIO CKa3aTh,
9TO JAHHBIH KypC SBISETCS HHTETPATUBHBIM, IIOCKOJIBKY O0BEIUHSCT B ceOe coepkaHne HECKOJIBKUX MaTeMa-
TUYECKUX JUCIHIUINH, TAKUX Kak anredpa, TPUTOHOMETPHS, MaTEeMaTUYECKUI aHaN3, TEOPHs] MHOXKECTB, Ma-
TemMaTthdeckas JIoruka u zip. [1o Mepe Toro, Kak yJaniuecs OBJIaeBaOT BCE Ooiee MIMPOKUM MaTeMaTHUECKUM
anmnapaToM, y HUX MOCIEAOBaTEIbHO (OPMHUPYETCS U COBEPUICHCTBYETCS YMEHHE CTPOUTH MaTeMaTUUYECKYIO
MOJIeTh PeATbHOM CUTYaIlud, IPUMEHSTh 3HAHUS, MTOJIYICHHBIC TIPU U3yYECHUU Kypca, JIIS PEIICHUs CaMOCTO -
TeIbHO C(HOPMYIUPOBAHHON MAaTEeMaTUYECKOM 3a/1a4uM, a 3aTeM MHTEPIIPETUPOBATh CBON OTBET.

ConeprxaTenpHO-MeTOANYeCcKast JIMHUS «YUrcaa M BEIYMCIICHUS 3aBepinaeT (popMUpOBaHUE HABBIKOB HC-
MOJIb30BaHUS JIEHCTBUTENBHBIX YHCElN, KOTOpoe OBLJI0O HayaTo B OCHOBHOU Ikojie. B cTapieil mkone ocoboe
BHUMaHUE ynemnseTcs: (GOPMHUPOBAHUIO HABBIKOB PAIIMOHAIBHBIX BBIYUCIICHUH, BKIIFOUAIONUX B ¢€0s1 MCIOJIE30-
BaHHE PA3NUYHBIX (HOPM 3aIlMCH YKCTIa, YMEHHE JIeNaTh MPUKUIKY, BBHITOIHATh MPUOTMKEHHBIC BHIYUCIICHHUS,
OIICHUBATH YUCIIOBBIC BEIPAKEHUS, padOTaTh C MATEMATHYECKUMHU KOHCTAHTAMH. 3HAKOMBIE yUYaIlUMCs MHOXE-
CTBa HATYpPAJbHBIX, IENBIX, PAIMOHATLHBIX U JIEHCTBUTEIBHBIX YUCEN TOMOIHIIOTCS MHOXECTBOM KOMILIEKC-
HBIX YHCeNl. B KaXIoM M3 3THX MHOKECTB PacCMaTpPUBAIOTCS CBOWCTBEHHBIC €My CIeIU(pUIECKUE 3aaud U
oTiepaIiu: JeJeHNe Halelo, ONEepPUPOBAHIE OCTATKAMU Ha MHOKECTBE IEJIBIX YHCEN; 0COObIE CBOMCTBA paIHo-
HATBHBIX W UPPANMOHAIBHBIX YUCEIT; apu(PMEeTHIeCKUE ONepaIuy, a TakKe W3BJIICUCHHE KOPHS HATypaabHOM
CTETIEHH Ha MHOXKECTBE KOMILIEKCHBIX 4rcel. brarogaps mociaenoBaTebHOMY PACITUPEHUIO KPYyra HCIONb3Y-
€MBIX YUCENT ¥ 3HAKOMCTBY C BO3MOXKHOCTSIMU HX IPUMEHEHHS TSI PEIICHUS Pa3IMIHBIX 33]1a4 (hOpMUPYETCS
MPEJICTABJICHUE O €UHCTBE MaTEMaTUKU KaK HayKH U e€ pONid B MOCTPOSHUU MOJENel peaTbHOro MUpa; IIU-
POKO MCTIOJIB3YIOTCS 0000IIEHHE U KOHKPETU3AIINSA.

Jluans «YpaBHEHHUS ¥ HEPABEHCTBA» PEAU3YeTCs Ha MPOTSHKEHUH BCETO OOy4YeHHS B CTaplIell IIKoJe,
MOCKOJIBKY B KaXKJIOM paszene [IporpaMMbl peayCMOTPEHO pelIeHrne COOTBETCTBYIONMNX 3a/1a4. B pesynbraTe
y4alirecs: OBJIaJIEBAIOT PA3TMUYHBIMA METOJIaMHU PEIICHUS PAIllHOHATBHBIX, UPPAIIMOHATILHBIX, TOKA3aTEIbHBIX,



Jorapu(pMHUUECKUX U TPUTOHOMETPHUECKUX YPAaBHEHHI, HEPABEHCTB U CHCTEM, a TAKXKE 3a]ad, COJAepKallux
napametpsl. [lonydeHHble yMEHHS MIMPOKO UCHOJIB3YIOTCS MPU HUCCIEAOBAHUM (YHKUUI C MOMOLIBIO TPOH3-
BOJIHOM, NpH pEIICHUH NPUKIAJHBIX 3a7ad W 3aJad Ha HaX0XJEHHE HanOOJbIIUX U HAUMEHBIIUX 3HAYCHUN
¢bynkuuu. JlaHHas conepxarenbHas IMHUAS BKIIOYaeT B ce0s Takke (OPMHUPOBAHNE YMEHHH BBIMTOTHATH pacué-
ThI IO (popMyJiaM, IpeoOpa3oBaHUs pallMOHAIBHBIX, UPPALMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUI, a
TaKXe BBIPAKCHUH, COJIEpKAIMX CTEeTEeHU U Jorapudmel. biaarogaps nzyueHuro anredpanyeckoro mMarepuaia
IIPOUCXOJUT JalbHENIIee Pa3BUTHE AITOPUTMUYECKOTO M a0CTPAKTHOTO MBIIIICHUS ydalluxcsl, GopMupyroTcs
HaBBIKH JICAYKTUBHBIX PaCCYXKIEHUH, paboThl C CUMBOJIBHBIME (POPMAMHU, IPECTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BHUJIE PaBEHCTB U HepaBeHCTB. Ainrebpa npezanaraer 3p(eKTuBHbIE HHCTPYMEHTHI JUIsl pellie-
HUS NPAKTUYECKUX M €CTECTBEHHOHAYYHBIX 3aJ]1a4, HAIVISIIHO JEMOHCTPUPYET CBOU BO3MOXHOCTH Kak s3bIKa
HayKH.

ConepxarenbHo-MeToandecKas JTMHUSA «DyHKIMK U TpaUKI» TECHO MEPeIUIeTacTcs ¢ APYTrUMHU JINHUS-
MU Kypca, IOCKOJIbKY B KAKOM-TO CMBICJIE 3a1a€T IOCIEN0BAaTEIbHOCTh U3yUeHusl Marepuana. M3ydenue cre-
NIEHHOMH, MMOKa3aTeNbHOU, JIOrapu(MUIECKON ¥ TPUTOHOMETPHUECKUX (DYHKIIHIA, UX CBOMCTB U TpaduKOB, MC-
[0JIb30BaHKEe (DYHKUMH Ui pelIeHHs 3a/lad U3 IPYTUX Y4eOHBIX MPEAMETOB U pealbHOM )KU3HU TECHO CBSI3aHO
KaK ¢ MaTeMaTHYECKUM aHAIM30M, TaK U C PELICHUEM YpaBHEHUH 1 HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHUE
ynensercss (GopMUPOBAaHUIO YMEHUsS BbIpaxaTb (OPMYJIaMU 3aBUCHUMOCTH MEXIY PAa3JIMYHBIMHU BEJIMYMHAMU,
MCCIIEIOBATh MOJTY4YeHHBIC (DYHKIMH, CTPOUTH MX Tpaduku. Martepuai 3Toil coJepKaTelbHON JIMHIH HALEICH
Ha pa3BUTHE YMEHHUH U HABBIKOB, IO3BOJIAIOLIMX BBIPAXKATh 3aBUCHMOCTH MEXIY BEIMYMHAMU B Pa3IMYHOU
(bopme: aHATUTHIECKO, TpadUIecKoil U cioBecHOH. ETo n3ydeHne crmocoOCTByeT pa3BUTHIO allTOPUTMHYECKO-
IO MBIIIJICHUS, CIIOCOOHOCTH K 0000IIEHNUIO U KOHKPETH3alU1, UCIIOJIb30BaHUIO aHAJIOTUH.

ConepxarenpHas auHMs «Hauana mareMaTHdeckoro aHajin3a» MO3BOJIET CYILIECTBEHHO pPACHUIMPUTH
Kpyr KaK MaTeMaTH4eCKHUX, TaK M NPUKIAJHBIX 3a]a4, JOCTYIHBIX LIKOJBHUKAM, TaK KaK y HHUX IHOSBISIETCA
BO3MOXXHOCTb CTPOUTH IPaQUKU CIOXKHBIX (YHKIHMM, ONpEeaesnsaTh UX HauOoNblINe U HAaUMEHbIINE 3HAYCHMUS,
BBIUUCIIATH IUIOMAAN (GUryp U 00BEMBI T€J, HAXOAUTh CKOPOCTH M YCKOpPEHHMs IpoueccoB. JlaHHas conxepixka-
TeJbHAasl JUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOEHUSI MATEMAaTUUECKUX MOJENIEN pealbHbIX CUTYyalluH,
II03BOJISIET HAXOAUTh HAaWIy4lllee PEIICHNE B IIPUKIIAJHBIX, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKHX, 3a/1a4ax.
3HaKOMCTBO C OCHOBaMH MaTeMaTHYECKOTO aHaIM3a CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (popManbHO-
JIOTHYECKOTO M KPEaTUBHOI'O MBILIUIEHUs, (POPMUPOBAHUIO YMEHUH PAaCHO3HABATH IPOSIBIECHUS 3aKOHOB MaTe-
MaTUK{ B HayKe, TEXHUKE M UCKYCCTBE. YUalUecs y3HAIOT O BBIJAIOLINXCS Pe3y/IbTaTax, NOJy4YEeHHBIX B XOE
pa3BUTHS MaTEMAaTUKU KaK HayKu, 1 00 UX aBTOpax.

CopnepxarenpbHo-MeToinyeckass JTuHUs «MHOXKeCTBa M JIOTMKa» BKIIIOYAeT B C€Osl AJIEMEHThl TEOpUHU
MHOKECTB M MaTeMaTU4ECKOU JIOTUKU. TeOpeTUKO-MHOKECTBEHHBIE MTPEICTABICHNS IPOHU3BIBAIOT BECh KYpPC
IIKOJIbHOM MaTeMaTUKH U MpeAsaraloT HauloJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIIONIMM BCE pa3fenbl MaTe-
MaTHUKHU U €€ NPUIIOKEHHUM, OHH CBSI3bIBAIOT PA3HbIE MATEMAaTUYECKUE TUCLUIUIMHBI U UX TIPUIIOKEHUS B €IUHOE
uenoe. [Toaromy BakHO JaTh BO3MOYKHOCTH IIKOJIBHUKY MOHMMATh T€OPETUKO-MHOKECTBEHHBIN SI3BIK COBpE-
MEHHOM MaTeMaTUKH U MCIIOJIb30BaTh €0 AJIs BBIPAKEHUS CBOMX MbICIEH. [[pyruM BaKHBIM IPU3HAKOM MaTe-
MaTHUKH KaK HAyKd CIeAyeT MPU3HATh CBOMCTBEHHYIO € CTPOroCcTh OOOCHOBAHUM U CIEAOBaHHUE OMpeeiEH-
HBIM IIPAaBUJIAM ITOCTPOEHUS J10Ka3aTEIbCTB. 3HAKOMCTBO € JIEMEHTAMU MaTeMaTHUECKOM JIOTUKHU CIIOCOOCTBY-
€T Pa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS YYaIlMXCsl, TO3BOJISIET UM CTPOUTH CBOU PAcCYXJIE€HHS Ha OCHOBE JIOT U-
YEeCKHX MpaBuil, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIUICHUS.

B xypce «Anrebpa u Hayajla MaTEMaTUYECKOT0 aHAIN3a» MPUCYTCTBYIOT OCHOBBI MaTE€MAaTUYECKOT0 MO-
JeTUpPOBaHMs, KOTOPbIE IPU3BAHbI CIIOCOOCTBOBATH ()OPMHUPOBAHUIO HABBIKOB IMIOCTPOEHUS MOJIeNIel peaIbHbIX
CUTYalluH, UCCIIEIOBaHMs ATUX MOJENIel C OMOIIbIO anmapara ajireOpsl 1 MaTeMaTHYeCKOro aHaliu3a, MHTep-
IIPETALMHY [TOJIYYEHHBIX PE3yJbTaTOB. Takue 3a1aHus BIUIETEHBI B KaXKIbI U3 pa3nenos [Iporpammsl, HOCKOIb-
Ky BECh MaTepuaj Kypca LIIUPOKO MCIOJB3YeTCs AJIs pelleHusl MpUKIaIHbIX 3a1ad. [Ipu pemenun peanbHbBIX
MPAaKTUYECKHX 33/1a4 YYallhecs pa3BUBAIOT HAOMIOJATEIbHOCTh, YMEHUE HAaXOJUTh 3aKOHOMEPHOCTH, abcTpa-
TUPOBAThCS, UCIOIb30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBaTh MpobdiieMy. [lesTenbHOCTh o popmu-
POBaHUIO HABBIKOB PELICHHS MPHUKIATHBIX 3a/1a4 OpraHu3yeTcs B Mpoliecce U3yUeHUsl BCeX TeM Kypca «Amnre0-
pa ¥ Ha4yajla MaTEMaTUYECKOrO aHAIIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Cornacno yue6HoMy miany B 10 —11 kimaccax uzydaercst yueOHbIN Kypc «Anredpa u Hayana MaTeMaTH-
4EeCKOI0 aHaJIM3a», KOTOPBIM BKJIIOUAET B ce0sl CIIeyIOIUEe OCHOBHBIE pa3zeibl cojepkanus: «Uucaa u Bbrauc-



JeHus», «YpaBHEHUs U HepaBeHCTBay, «DyHKIuU u rpadpukmny, «Havyana marematuueckoro aHanuza», «MHo-
’KECTBA U JIOTHKA.

B YuebGHOM miiaHe Ha m3ydeHHE YriyOJIEHHOTO Kypca ajreOpbl M Hadajl MaTEeMaTHYECKOTO aHaIu3a B
10—11 kmaccax oTBoauTCs 4 y4eOHBIX YAaCOB B HEJICNIO B TEUCHUE KAXKJOT0 To1a 00yUeHHs, BCETO 3a JIBa roJia
o0yueHuss — 280 yueOHBIX YacoB.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS YYEBHOI'O IPEIMETA «AJITEBPA U HAYA-
JIA MATEMATHYECKOI'O AHAJIN3A»

OcBoenue ydeOHOTro npeamera «Anredpa ¥ Hayaima MaTEeMaTHYECKOTO aHAJIM3a» JOHKHO 00eCIeUnBaTh
JOCTUKEHHE Ha YPOBHE CpeqHero obiiero o0pa3oBaHus CAEAYIOIIUX JTUYHOCTHBIX, METAPEAMETHBIX U Mpe-
METHBIX 00Pa30BATEIbHBIX PE3YJIHTATOB:

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yIbTaThl OCBOEHUS MPOTPaMMBbI yueOHOTO mpeaMera «MaTeMaTHKa XapaKTepU3yIOTCS:

['paxknaHckoe BOCIUTaHUE:

c(hOPMUPOBAHHOCTHIO TPAKIAAHCKOW TMO3HMIIMH OO0YYArOMIErocsl Kak aKTUBHOTO M OTBETCTBEHHOTO WICHA
pPOCCHUICKOrO O0IIecTBa, MPEICTABICHUEM O MaTeMAaTUYECKUX OCHOBAaX (YHKIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYp, SIBIICHUH, POLEAYp I'Pa)kJIaHCKOro oluiecTBa (BHIOOPHI, OMPOCHI U Mp.), YMEHUEM B3aUMOJIEHCTBO-
BaTh C COLUAIBHBIMU MHCTUTYTAMU B COOTBETCTBUU C UX (QYHKIUSMHU U Ha3HAYCHUEM.

[TaTpuoTHYEeCKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO POCCUNCKON IPAXKIAHCKOW MIEHTUYHOCTH, YBAXKEHUS K MPOIIOMY U HACTOSIIEMY
POCCHUICKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHMKEHHSIM POCCUHMCKUX MAaTEMAaTHKOB U POCCHUM-
CKOIl MaTeMaTH4eCKOH IIKOJIbI, K UCIIONb30BAHHUIO STUX JOCTHKEHHUM B APYTrUX HayKaX, TEXHOJOTHUAX, chepax
SKOHOMUKH.

JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUEM JTYXOBHBIX IIEHHOCTEH POCCUIMCKOTO Hapoja; CPOPMUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HA-
HUS, 3TUYECKOrO MOBEJICHUS], CBI3aHHOIO C MPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUN HAYKH U JACSITEIbHO-
CTBIO Y4EHOT0; OCO3HAHHEM JIMYHOTO BKJIAJa B MOCTPOCHHUE YCTOMIMBOTO OYTyIIETO.

OCTETUYECKOE BOCIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MUPY, BKJIIOYAs 3CTETUKY MAaTeMaTUUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB,
3a/1a4, pelIeHU, PacCyKAECHUN; BOCOPUMMYUBOCTBIO K MATEMATHUECKUM acleKTaM pa3JIMYHbIX BUJOB UCKYC-
CTBa.

Pu3nuecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHS TIPUMEHSITh MaTEMaTUYECKUE 3HAHUS B MHTEPECaxX 3JI0pOBOrO U Oe3orac-
HOro 00pa3a >KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO (3AOpPOBOE MUTaHUE, COATaHCHPOBAH-
HBIN PEXXHUM 3aHITHH U OTZIbIXa, peryisipHas pu3nyeckast akTUBHOCTD); (PU3UUYECKOTO COBEPIICHCTBOBAHUS MPHU
3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHON J1€ATEIBHOCTHIO.

TpynoBoe BOCIUTAHUE:

TOTOBHOCTBIO K TPYAY, OCO3HaHHUEM [IEHHOCTHU TPYAOIIOOMS; HHTEPECOM K pa3nuyHbIM chepam npodec-
CUOHAJIBHOU JIEATEIHbHOCTH, CBI3aHHBIM C MAaTEMAaTUKON M €€ MPUIOKEHUSIMH, YMEHHUEM COBEPIIATH OCO3HAH-
HBI BBIOOp Oyayiieil mpodeccuu U peann3oBbIBATH COOCTBEHHBIC JKU3HEHHBIE TJIaHBI; TOTOBHOCTBIO U CIIO-
COOHOCTBIO K MaTeMaTUYECKOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO HA MPOTSHKEHUH BCEW KU3HMU, TOTOBHO-
CTBIO K aKTUBHOMY YYacCTHIO B PELLICHUU MPAKTUYECKUX 33J1a4 MaTEMaTUYECKOW HAIIPaBIEHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO DKOJOTUYECKOW KYIbTYpPbI, MOHUMAHUEM BIUSHHUS COIUAIBHO-PKOHOMUYECKUX
MPOIIECCOB Ha COCTOSIHUE TTPUPOTHON U COIMAIBHON CPEe/bl, OCO3HAHUEM TJIO0ATBHOTO XapaKkTepa dKOJOTHYe-
CKUX MpoOJeM; OpHeHTalMell Ha TPUMEHEHNE MaTeMaTHYeCKUX 3HAHUN ISl pelleHusl 3a7a4 B 00IacTH OKpY-
YKAIOIIEH Cpe/ibl, TUTAHUPOBAHUSI TIOCTYIKOB U OIIEHKH WX BO3MOYHBIX MOCIIEICTBHM JIJIs1 OKPY>KAIOIIECH CPEIbI.

LIeHHOCTH HAayYHOTO MTO3HAHMUS:

c(hOpMHUPOBAHHOCTHI0 MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
OOIIIECTBEHHON MPaKTUKU, MOHUMAaHUEM MaTeMaTH4YeCKOW Haykh Kak chepbl 4eIOBEYeCKOH NesTeNbHOCTH,
ATanoB €€ Pa3BUTHS W 3HAYMMOCTH JIJISl Pa3BUTHUS ITMBHIIM3AIIMH; OBJIAJICHUEM SI3BIKOM MaTEMaTHKH U MaTeMa-
TUYECKOU KYJIbTYpPOH KaK CPEJCTBOM MO3HAHUS MHUpPA; TOTOBHOCTBHIO OCYIIECTBISATH MPOEKTHYIO U UCCIEI0Ba-
TETBCKYIO IeITeIbHOCTh WHIUBUIYAJIbHO U B TPYIIIIE.




METAINIPEIAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3ynbTaThl OCBOSHUS MpPOTrpamMMmbl yueOHOro mpeamera «MaTemaTtnkay XapakTepu-
3YIOTCSl OBJIQJICHUEM VHUBEPCANbHbIMU NO3ZHABAMETbHBIMU OeliCNEUAMU, YHUBEPCATbHLIMU KOMMYHUKAMUG-
HbIMU OelicmBUAMU, YHUBEPCATIbHLIMU PeZYIAMUGHBIMU OeliCMBUSIMU.

1)Vuueepcanvnvie noznasamensusle oeiicmeus, obecneuusaom Gopmuposanue 6a3086lx KOZHUMUBHBIX
npoyeccos obyuarowuxcs (0ceoeHue mMemooos NOHAHUSL OKPYHCAIOWE20 MUPA; NPUMEHEHUE T0SUYECKUX, UC-
C1e008amenbCKux onepayull, ymenutl pabomams ¢ uHgopmayuetl).

bazoBble JIoruyecKre AeUCTBUS:

® BHIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTEMaTHUYECKUX OOBEKTOB, MOHSATHUN, OTHO-
HIEHUH MeXAY MOHATUAMU; (POPMYIHPOBATh OMpPENEICHUs MOHATUH; yCTaHABINBATh CYIIECTBEHHbIN MPU3HAK
KJIAaCCU(UKALIUU, OCHOBAHUS /Il OOOOIICHHS U CPABHEHHSI, KPUTEPUU TIPOBOJIUMOTO aHAIIN3A;

® BOCIPUHUMATh, GOPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHbIC U OTPULIATEIbHBIE,
€IMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC,

® BBHIIBISITH MaTeMAaTUYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBS3M U IMPOTUBOpeuHs B (akTax, JAHHBIX,
HaAOJIOJICHUSAX U YTBEPKACHUSX; IpeyIaraTh KPUTEPUH JIJIS BBISABIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

& J1eJaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX U WHAYKTUBHBIX YMO3AKIIOUCHUH,
YMO3aKIFOUEHUH 110 aHAJIOTUU;

® TPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPXKICHUH (MPsAMbIE U OT MPOTHB-
HOT0), BBICTpPaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBHIBATH COOCTBEHHBIE
CYXXJICHHSI M BBIBOJIBI;

e BbHIOMpaTh CIOCOO perieHus yueOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUs, BEIOUPATh
HauboJIee MOAXOAALIUIN ¢ YUETOM CAaMOCTOATEIbHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble rcce0BaTenbCKue JICHCTBHS:

® UCIOJIB30BaTh BOMPOCHI KAaK HCCIIEOBATEIbCKUNA WHCTPYMEHT MO3HAHUS; (POPMYIHPOBATH BOMPOCHL,
bukcupymoime NpoTUBOpeUre, MpodieMy, ycTaHaBIUBaTh ICKOMOE U JJaHHOE, (OpMUPOBATH TUIIOTE3Y, apry-
MEHTHUPOBATh CBOIO IMO3HIINIO0, MHEHUE;

® IIPOBOJMTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, HCCIEAOBAaHUE IO YCTAHOBJICHUIO OCO-
OCHHOCTE MaTeMaTU4ecKOoro OOBbEKTa, SBICHUS, MPOIecca, BBIIBICHUIO 3aBHCHUMOCTEH MEXIy OOBEKTaMH,
SIBIICHUSIMU, TIPOIIECCAMU;

® CaMOCTOSITEeNbHO (POPMYIUPOBATH 0OOOIIEHUS U BHIBOJIBI IO PE3yJIbTaTaM IMPOBEICHHOTO HAOMIOACHNUS,
WCCIICTIOBAHMS, OIICHUBATH JIOCTOBEPHOCTh TOJYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIECHUH;

® IIPOTHO3HPOBATH BO3MOKHOE PA3BUTHE MPOIIECCa, a TAKXKE BBIABUTATH MPEANOIOKEHHS O €T0 PA3BUTUU
B HOBBIX YCJIOBHSIX.

Pabota ¢ uadopmanmeit:

® BBIIBISITH AePUIHUTH UH(GOPMALIUU, TAaHHBIX, HEOOXOAUMBIX I OTBETAa Ha BOMPOC W AJIS PELICHHS
3a/1auu;

e BEIOMpaATh HHPOPMAITUIO U3 UCTOYHHUKOB PA3IMYHBIX THUIIOB, aHATM3UPOBAThH, CHCTEMAaTU3UPOBATh U WH-
TEePIPETUPOBATH HHPOPMAITUIO PA3THYHBIX BUIOB U (hOPM IIPEICTABICHHSI,

® CTPYKTYypUpOBaTh MH(OPMAILINIO, IPEACTABIATE €€ B Pa3NIUYHBIX (popMaxX, WITIOCTPUPOBAThH Tpadude-
CKU;

® OIICHUBATH HAJEKHOCTH HH(POPMAIIMH 10 CAMOCTOSTEIHHO CHOPMYITHPOBAHHBIM KPUTECPHSIM.

2) Vhugepcanvhvlie KOMMYHUKAMUGHBIE Oelicmausi, 06ecneyusarom cqhropmMupo8aHHOCmb COYUATbHBIX
HABbIKOG 00YYAIOUWUXCSL.

OOmieHue:

® BOCIPUHUMAThH U (GOPMYIUPOBATH CYXKJIECHUS B COOTBETCTBUU C YCIOBHUSMH U LIENSMU OOILIEHUS; SICHO,
TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTAX, 1aBaTh NOSICHEHUS 10 X0y
pelieHns 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHBIN pPe3ysIbTarT;

® B X0J1¢ 00CYXJIEHHs 3a]1aBaTh BOMPOCHI 110 CYLIECTBY 00CYX/IaeMON TeMbl, TpOoOIeMbl, pelaeMon 3a-
7la4u, BBICKa3bIBaTh UJI€U, HALIEJICHHBIE HA TOMCK PELIEHUS; COIIOCTABIIATH CBOU CYXACHHUS C CY)KIECHUSAMU APY-
IMX YYaCTHHKOB JIMaiora, oOHapyXHBaTh pa3IM4Me U CXOJCTBO MO3MIIMI; B KOPpEeKTHOH popme popmynupo-
BaTh PA3HOIIACHS, CBOM BO3PAXKECHMUS;

® IIPEJICTaBIIATh PE3YyIbTAThl PELICHUS 33a[]a4M, SKCIIEPUMEHTA, UCCIIEeI0BaHUS, IPOEKTa; CAMOCTOSTEIILHO
BbIOMpATh (pOpMaT BBICTYIICHHUS C YUETOM 33/1a4 IPE3eHTAllUU U OCOOCHHOCTEH ayIuTOPUH.



CoTpyIHHYECTBO:

® NIOHMMATh M HCIIOJIb30BAaTh MPEHMYIIECTBA KOMAHAHOW M WHAMNBUAYAIbHON pabOTHI MPH PEIICHUU
y4eOHBIX 3a]a4; MPUHUMATH IeJIb COBMECTHON ACATEIbHOCTH, TNIAHUPOBATH OPTaHHU3AIMI0 COBMECTHOU pabo-
TBI, pacpeesaTh BUABI pabOT, JOTOBAPUBATHCS, OOCYKIATh MPOIECC U PE3YNIbTAT pabOThI; 00001IaTh MHEHUS
HECKOIBKHX JIIOJICH;

® y4acTBOBaTh B IPYIMIOBBIX opMax paboThl (00CYXaAeHHS, 0OOMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMbD) H
T.I1.); BBIMOJHATH CBOIO YaCTh paOOThl U KOOPAMHUPOBATH CBOM JIEUCTBUS C APYTMMH WiICHAMH KOMAaHJbI; Olle-
HUBaTh Ka4ECTBO CBOETO BKJIaJIa B OOIIMH MPOAYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aH-
MOJICHCTBUSL.

3) Vhusepcanvnvle pecynamusnsvle oeticmeusi, obecneuusaiom Gopmuposanue CMvlClo8biX YCMAHOBOK

U JICUBHEHHBIX HABLIKO8 TUYHOCHIU.

CaMoopranm3amnus:

® COCTaBJIATH IUIaH, aJITOPUTM PEIICHUS 3a/1a4d, BEIOMPATh CIIOCOO PEIICHHs C YIETOM MUMEIOIIUXCS pe-
CYypCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH BAPHUAHTHI PEHICHUN C y4ETOM
HOBOH HH(OpMAIUH.

CaMOKOHTPOJIb:

® BJI/ICTh HaBBIKAMH ITO3HABATEIBHOU pediieKCHU KaK OCO3HAHMS COBEPIIACMBIX JEHCTBUI M MBICTIH-
TEJBHBIX MPOIIECCOB, UX PE3YJIHTATOB; BIAACTh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI IIPOLIecca U Pe3yib-
Tara pelICHUs MaTeMaTHICCKOMN 3a1a4H;

® TIPCIBUJIETh TPYAHOCTH, KOTOPHIC MOTYT BO3HUKHYTH IPH PEIICHUH 3a/1a4¥, BHOCUTh KOPPEKTHBHI B
JeSTEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, TAHHBIX, HAWJICHHBIX ONIHOOK, BBISBIICHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBUE PE3YJIbTATA LIETTU U YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTH)KCHUS WM HEHO-
CTHKEHUS Pe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OIIMOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbHI

10 kaxace
‘Incna M BBIYUCJ/ICHUA

e (CB00OAHO OMEpUPOBATh MOHATHIMH: paAIlIOHATBHOE YMCIIO0, OECKOHEUHas epuoanyueckas ApoOb, mpo-
LIEHTBI, UPPALMOHAJIBHOE YHCIIO; MHOXECTBA PALMOHAIBHBIX U JEUCTBUTEIBHBIX YHUCEN; MOAYJIb JEi-
CTBHUTEJILHOTO YHCIIA.

e [IpumeHsaTh APOOU U MPOLEHTHI AJS PELICHUS MPUKIATHBIX 3a/1ad U3 Pa3jIMuHbIX OTpaciell 3HaAHUHU U
peanbHON KU3HHU.

o [lpumensTs MpUOIMKEHHBIE BEIYUCIICHUS, TIPABUIIa OKPYTIICHUS, IPUKUJIKY U OIEHKY pe3yibTaTa BbI-
YUCIICHUM.

e (CB000OAHO OMEpUPOBATHh MOHATHEM: CTEIEHb C IEJIBIM MOKa3aTeIeM; UCIIOIb30BaTh MOAXOAIIYI0 Gop-

MY 3alUCH JECUCTBUTEIBHBIX YUCEN ISl PEIICHUS MPAKTUYECKUX 3a7a4 U IPEACTABICHHS JaHHBIX.

CB00OIHO OnIEpUPOBATH MOHATHEM: apU(PMETHIECKHI KOPEHb HaTypaIbHOU CTETICHH.

CB00OHO ONIEPUPOBATH MOHITHEM: CTENEHB C PAI[MOHATIHLHBIM MTOKA3aTENIEM.

CB00OHO ONIEpUPOBATH MOHATHIMHU: JIOTAPU(PM UUCIIA; TECATUUHBIE U HATypaIbHBIE TOTapU(PMBI.

CB00OHO ONIEpUPOBATH MOHATHIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC YMCIOBOTO apryMEHTa.

OnepupoBaTh NOHATUIMH: APKCUHYC, ApKKOCUHYC U apPKTAHT€HC YHCIIOBOI'O apTyMEHTA.

YpaBHeHHsI M HEPABEHCTBA

e (CB00OAHO ONMEPUPOBATH MOHATHIMHU: TOXJIECTBO, ypaBHEHHE, HEPABEHCTBO, PAaBHOCWIIbHBIE YPAaBHEHUS
U YPaBHEHUA-CIIEICTBYS; PABHOCWIbHBIE HEPABEHCTBA.

o [IpumeHATH pa3nuyHbIE METOJbI PEIICHUs PAllMOHAIBHBIX U IPOOHO-pAIlMOHATIBHBIX YPAaBHEHU; MpHU-
MEHATh METOJI UHTEPBAJIOB ISl PEILICHNs] HEPABEHCTB.

e (CB000AHO ONEepUpPOBATh MOHATHAMH: MHOTOWIEH OT OJHOW MEePEMEHHOM; MHOTOWIEH € IeTbIMU KO3 (-
¢dunreHTaMi, KOpHU MHOTOWIEHA; MPUMEHSTh JeJIeHHe MHOTOYJIeHAa Ha MHOTOWIEH C OCTaTKOM, T€O-
pemy besy u Teopemy Buera miis pemenus 3agaud.



CB00OHO OmepupoBaTh MOHATUSMU: CUCTEMA JTMHEHHBIX ypaBHEHUH, MAaTpUIla, OMPEEIUTENb MaTPH-
bl 2 X 2 ¥ €ro reOMETPUUECKUI CMBICIT; UCTIOJIb30BaTh CBOMCTBA ONMPEACTUTENS 2 X 2 119 BEIYMCICHUS
€ro 3HaY€HUsI, IPUMEHSTh ONPEACIUTENH AJIsl PEUICHUSI CUCTEMbI INHEUHBIX YPaBHEHUI; MOJIEIUPOBATD
pealibHbIe CUTYallUU C MTOMOIIbBI0 CUCTEMbI JIMHEHHBIX YPaBHEHUI, UCCIEA0BATh IOCTPOCHHBIE MOJIEIH
C TIOMOIIBIO MATPUIL U ONPEJICTUTENCH, UHTEPIIPETUPOBATDH MOJTYyYEHHBIN pe3ybTar.

Hcnonw30BaTh CBOMCTBA IEUCTBUI C KOPHIMH JIJIsi TPpeoOpa30BaHUsI BBIPAKEHUH.

BeimonHsaTs mpeoOpa3oBaHus YUCIOBBIX BRIPAKCHUI, COJCPIKAIINX CTEIICHU C PAIllMOHATBHBIM ITOKAa3a-
TEJIEM.

Hcnonb3oBathk cBOICTBa Torapu@MoB it MpeoOpa3oBaHusl JOrapu(PMUUECKUX BbIPAKCHUH.

CB00OHO onepupoBaTh MOHATHSAMU: UppallOHalIbHbIE, IOKa3aTelbHbIE U Jorapudmuueckue ypaBHe-
HUS; HAXOJMUTh UX PEIICHUS C MOMOIIBI0 PABHOCUIIBHBIX MEPEXOJ0B WM OCYIIECTBIISS POBEPKY KOP-
HEW.

[IpuMeHSTh OCHOBHBIE TPUTOHOMETpUYECKUE (OPMYIBI Ui MPeoOpa3oBaHUsl TPUTOHOMETPHUUECKHUX
BBIPAYKECHHUIA.

CB0O0OHO OTIEpUPOBATH MOHATHEM: TPUTOHOMETPUIECKOE YPaBHEHHE, IPUMEHITh HE0OX0IuMBbIe (op-
MYJIBI JJIS pEUICHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX YPaBHEHUH.

MonenupoBaTh peajibHble CUTYallMH Ha SI3bIKE ajareOpbl, COCTABIATh BhIPAXKEHHUs, ypaBHEHUS, HEPABECH-
CTBa IO YCJIOBUIO 3a/1a4H, UCCIIEI0BATh MOCTPOCHHBIC MOJICIIN C UCIIOJIb30BAHUEM alllapaTa ajireophl.

DYyHKUMH U TPaPUKHU

CB000HO ONEpUpPOBATh MOHATHIMH: (PYHKIHS, CIIOCOOBI 3a1aHus (YHKIIUU; B3aUMHO 0OpaTHble pyHK-
UM, KOMITO3UIMSA (PYHKIUH; TpaduK (YHKINH; BBITOIHATH dJIEMEHTAPHbIE Peo0pa3oBaHus TPapUKOB
byHKIHi.

CB00OOIHO ONEepHPOBATH MOHATUSAMHU: 00JACTh ONMPEACICHUS U MHOXKECTBO 3HAUCHWH (YHKIWH, HYIH
(yHKINH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

CB00OHO ONEepUpOBaTh MOHATUAMU: YETHBIE U HEUYETHbIE (PYHKLUU, NepuoaudecKue (QyHKIMHU, PO-
MEXYTKH MOHOTOHHOCTH (DYHKIIMM, MAKCUMYMbl U MUHUMYMbI (DYHKIIMH, HAUOOJIbIlIEE U HAUMEHbIIIEE
3Ha4YeHHE (QYHKIIUU HA TIPOMEKYTKE.

CB000/IHO OIEepUpOBaTh MOHATHAMM: CTENIEHHAs (PYHKIMS C HATYpAIbHBIM M LIEIBbIM [TOKa3aTesIeM, rpa-
¢uk creneHHON (DYHKIMM C HATypalbHBIM U LIEJIbIM IOKa3aTeneM; rpaduK KOpHs N-Of CTENeHH Kak
(byHKIMK 0OpaTHOM CTENEHH C HATYPAIbHBIM MTOKAa3aTeJIeM.

OnepupoBaTh MOHATHAMU: JIMHEWHas, KBapaTU4YHas U APOOHO-IMHEHHAs (YHKIUU; BBIIOIHATh 3JI€-
MEHTapHOE MCCIIEJOBAHUE U TOCTPOCHHUE UX I'PaHKOB.

CB00OOHO OmepupoBaTh MOHATHUSMH: TIOKa3aTeNbHas W JorapudmMudeckas (QYHKIMH, UX CBOWCTBA M
rpaduKu; UCIIOIb30BaTh UX IPpadMKu /IS pEIIeHUs YpaBHEHHH.

CB000/IHO OIEpUPOBATh MOHATUSAMU: TPUTOHOMETPUYECKAsT OKPY)KHOCTD, ONpe/IeIeHne TPUTOHOMETPHU-
4eCKUX (YHKIIUH YMCIOBOTO apryMeHTa.

Hcnonb3oBate rpadukn GyHKIUM A7 MCCle0BaHMs IPOLIECCOB M 3aBUCUMOCTEN MpH PELIeHUH 3a/1a4
U3 JPYTrUX y4eOHBIX MPEIMETOB U PEAbHOM KU3HU; BBIpakaTh (OPMYJIaMU 3aBUCHUMOCTU MEXKIY BEJIH-
YHHAMHU.

Hagana MaTeMaTH4eCKOr0 aHAJIN3a

CBoOOAHO oOmepupoBaTh MOHATUSIMH: apudmeTHueckass U T€OMETPUYECKasl MPOrpeccusi, OECKOHEUHO
yObIBarolasi reoMeTpruuecKasi porpeccusi; JIMHENHbIM U SKCIIOHEHIIMATIBHBIA pOCT, (opMyJia CIOKHBIX
IIPOLIEHTOB; UMETh ITPECTABIICHUE O KOHCTAHTE €.

Hcnonb30BaTh MpOrpeccuu Ajsl pelieHus pealbHbIX 3a/1a4 MPUKIaJHOTIO XapaKTepa.

CB00OOHO OmepupoBaTh MOHATHUSAMU: MOCIEIOBATEIILHOCTh, CIIOCOOBI 3a/1aHusl MOCIEI0BAaTEIbHOCTEMH,
MOHOTOHHBIE U OTPaHUYEHHbIE MTOCIIEJOBATEIbHOCTH; TOHUMATh OCHOBBI 3apOXKICHUS MaTeMaTUYECKO-
ro aHaJM3a Kak aHajau3a 0ECKOHEYHO MaJlbIX.

CB0OOJHO omepupoBaTh MOHATHSAMHU: HENpepbIBHbIE (YHKIMM; TOYKH paspbiBa rpaduka (yHKIUY;
aCHUMMTOTHI rpaduka QyHKIUH.

CB000/IHO omepupoBaTh MOHATHEM: (DYHKIIMS, HETIpephIBHAs Ha OTpe3Ke; MPUMEHSTh CBOWCTBA HEIpe-
PBIBHBIX (DYHKLIMN U1 peleHus 3aau.

CB000/1HO OnIepupOBaTh MOHATUSMU: TI€pPBasi U BTOpasi MPOU3BOAHbIE (DYHKIMH, KacaTeabHast K rpaduky

byHKIMN.



BbIuuciaTe npou3BOJHBIE CYMMBI, MPOM3BEAEHHS, YaCTHOIO M KOMIIO3UIUM ABYX (DYHKIMH; 3HATh
IIPOU3BOJIHBIE AJIEMEHTAPHBIX (QYHKIUH.
Mcnonb30BaTh T€OMETPUYECKHA U (PU3UUECKUI CMBICIT IIPOU3BOJHOM JIJIsl pEILICHHS 3a/1a4.

MHo:xecTBa M JIOTHKA

CB00OHO ONIEpUPOBATH MOHATUSIMH: MHOXECTBO, ONEPAallMH HAJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar JijIsl OMHCAHUS pealbHBIX IPOLECCOB U SBICHUIA,
IIPU PELICHUH 3a]a4 U3 IPYTUX y4eOHBIX MIPEIMETOB.

CB00OHO ONEpPHPOBATH MOHATHUAMU: ONpEACICHHUE, TEOpeMa, YpaBHEHHE-CIeICTBIE, CBOMCTBO Mare-
MaTHUYECKOro 00BEKTa, TI0KA3aTeIbCTBO, PABHOCUIILHBIC YPAaBHEHUS M HEPABEHCTBA.

11 xkiace
I'II/IC.]'[il MU BBIYUCJ/ICHUA

CBoOOAHO OmMEepUpPOBATh MOHATHAMU: HATypaIbHOE U I€J0€ YKMCIIO, MHOYKECTBA HATypaIbHBIX U IICJIBIX
YyuCell; UCTO0JIb30BaTh MpU3HAKK AeauMocTH 1enbix uncen, HOJ u HOK naTypanbHbIX uucen s pe-
LIEHUS 3a/1a4, TPUMEHSTh aroput™ EBkiuia.

CB0o0OOAHO OMEepUPOBATh MOHATHEM OCTATKa MO MOJIYJIIO; 3alUChIBATh HATYPAIbHBIC YUCIIA B PA3TUIHBIX
IMO3UIIMOHHBIX CHCTEMAaX CUMCIICHHS.

CB0OOAHO OMEepUpPOBaTh MOHATHAMH: KOMIUICKCHOE YHCJIO M MHOXECTBO KOMIUICKCHBIX YHCEN; Mpe/-
CTaBJISITh KOMIUICKCHBIC YHCJIA B AJITeOpandecKol U TPUTOHOMETPUUYECKON (hopMe, BBIIOJIHATEL apudMe-
TUYECKHUE OIEpalluy ¢ HUMH U N300paxkaTb Ha KOOPAMHATHOMN IJIOCKOCTH.

YpaBHeHNSI 1 HEPABEHCTBA

CB000IHO OTIEpUPOBAThH MOHATHIMH: HPPAMOHAIBHBIC, IOKAa3aTeIbHBIE U JIoTapu(MUIECKHUE HEPABEH-
CTBA; HAXOJUTb UX PEIICHUS C IOMOIIbIO PABHOCHJIBHBIX IEPEXOJIOB.

OcymiecTBiATh 0TOOP KOPHEH IPU PEIIEHUH TPUTOHOMETPHUUECKOTO YPaBHEHHUS.

CB00OHO omepupoBaTh NOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO; MPHUMEHATh HEOOXOIUMBbIE
(bopMyIIbI ISl pelieHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB.

CB00OIHO OTMEPUPOBATh MOHATHSAMH: CUCTEMa M COBOKYITHOCTh YPaBHEHHMI M HEPABEHCTB; PAaBHOCHIIb-
HbIE CUCTEMBI U CUCTEMBI-CIIEJICTBUS; HAXOJUTh PEIICHUs CUCTEMBbl U COBOKYIHOCTEH pallMOHAJIbHbIX,
UppaloOHaIbHBIX, IOKA3aTENbHbIX U JOrapu(pMUUECKUX YpaBHEHUN 1 HEPABEHCTB.

Pemarsb panmoHanbpHble, HppalMOHAIbHBIE, TOKA3aTEIbHbBIE, JIOTAPU(PMUUIECKUE U TPUTOHOMETPHUUECKHE
YPaBHEHUS U HEPABEHCTBA, COAECPKAIINE MOIYJIA U ITapaMETPBI.

[TpumensTh rpaduyeckre MeTo bl AJIsl pellleHUs] YpaBHEHUH U HEPaBEHCTB, a TAKXKE 3a/1a4 C MapameT-
pamu.

MogenupoBaTh peajlbHble CUTYAIlH Ha SI3bIKE ajareOphl, COCTABIATh BHIPAKEHHsI, YpaBHEHUsI, HEPABEH-
CTBAa U UX CHUCTEMBI I10 YCJIOBHUIO 3aJja4, UCCIIEI0BATh NOCTPOCHHBIE MOJIEH C UCIIOJIB30BAaHUEM alllla-
parta anreOpbl, HHTEPIPETUPOBATH MOTYUESHHBIH pe3yibTaT.

DOyHKIUH U TPadUKH

Ctpouth rpadMKu KOMIO3UIKUN (GYHKUIUH ¢ TOMOIIBIO 3JIEMEHTAPHOTO UCCIEIOBAHUS U CBOWCTB KOM-
MO3UINHU JABYX (DYHKIIMH.

Crpouts reomeTpuyeckue 00pas3bl ypaBHEHUN U HEPABEHCTB Ha KOOPJIMHATHON IIIOCKOCTH.

CB00OHO OnEpUPOBATh MOHATUIMU: TPAPUKU TPUTOHOMETPUUECKUX (DYHKIUH.

[TpuMeHATh QPYHKIMM [T MOJETUPOBAHMS U UCCIIEIOBAHNUS PEAbHBIX MPOLIECCOB.

Hagana MmaTeMaTH4eCKOro aHAJIN3a

Hcnonb30BaTh MPOM3BOIHYIO IS HCCIeT0BaHUs (YHKIIMM HA MOHOTOHHOCTh M 3KCTPEMYMBI.
Haxoauts HanOosnpliee 1 HauMEHbIIIee 3HaYEHUS] PYHKIIMU HEMPEPHIBHON Ha OTPE3KE.

Hcnonp30BaTh NPOU3BOIHYIO I HAXOXKJIEHUS! HAWJIYUILEro pelleHus B MPUKJIaJHbIX, B TOM YHCIIE CO-
IUAJIbHO-)KOHOMMUECKUX, 3ajadax, /Uil OMNpEeAETIeHHUs CKOPOCTH M YCKOPEHHMs Ipolecca, 3aJaHHOIO
bopmyoit unu rpaduxom.

CB00OOHO omepupoBaTh MOHATHIMU: MepBOOOpa3Hasi, ONpeneiaEHHbI HUHTErpaj; HaXOAUTh MEepBO0O-
pa3Hble AJIeMEHTApHBIX PYHKIMHA U BBIYUCIATH UHTErpai no ¢popmyne Hetorona—JleitOnuna.
HaxoauTp miomanu miockux Guryp u o0bEMbI T ¢ TOMOILBIO HHTErpaa.

HwmeTp mpejcTaBiieHne O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha MpHUMepe cocTaBieHus TuddepeHiiu-
aNbHBIX YPAaBHEHMIA.



e Pemath OPUKIAAHBIC 3aaa4yd, B TOM YHCIC COOUAJIBHO-3KOHOMHYECKOIO U (1)I/ISI/I‘ICCKOFO XapakTepa,
Cpe€acTBaMu MaTEMATHUYCCKOI'O aHaJIn3a.

COJEP)KAHUE YYEBHOI'O KYPCA (I1O 'OJAM OBYYEHMUA)

10 kaacce
Yucna v BbIYMCICHUA

PanmonanbsHele uncia. OObIKHOBEHHBIE M AECATUYHBIE IPOOU, MPOLIEHTHI, OECKOHEUHbIE IIEPUOJUUECKUE
npo6u. [Ipumenenue apodeli U MPOIECHTOB IS PEIICHUS TPUKIIATHBIX 337a4 U3 PA3IMYHBIX OTpaciieil 3HaHUH U
peanbHOM KU3HU.

JlelicTBUTENbHBIE YKCTa. PainoHambHbIE M UppallMOHATBHBIE YHCTa. ApUPMETHIECKHE ONIepaIiH C JICH-
CTBUTEJbHBIMM uHuciIaMU. MoJyab AEHCTBUTEIBHOIO 4Mcaa U ero cBoiicrBa. IIpubnmkEHHbIE BBIUMCIICHUS,
IIpaBUJjIa OKPYIVICHMs, IPUKUAKA U OLICHKA PE3YJIbTATA BHIYUCIICHUM.

Crenenp ¢ 1enbIM nokasarenieM. bunom Herorona. Mcnonbs3oBanue moaxopasiied (Gopmbl 3amucHu -
CTBUTEJIbHBIX YHMCEN JIs1 pELIEHMs] IPAKTUYECKUX 3a/1a4 U [TPEICTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HATYpaIbHOM CTETICHH U €T0 CBOMCTRA.

CreneHsp ¢ palMOHaJIbHBIM [IOKA3aTENIEM U €€ CBOWCTBA; CTENEHD C JIEHCTBUTEIILHBIM I10KA3aTEIEM.

Jlorapudm uucna. Coiicta jorapudma. JlecaTUUHbIE U HATYypaJIbHBIE JIOTapU(PMBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC YMCJIOBOTO apryMeHTa. APKCUHYC, ApKKOCUHYC U apKTaHI€HC YHC-
JIOBOT'O apryMeHTa.

YpaBHeHUs M HEPaBEHCTBA

ToxnecTBa U TOXJIECTBEHHbIE NpeoOpa3oBaHUs. Y paBHEHHE, KOPEHb ypaBHEHMs. PaBHOCHIIbHBIE ypaB-
HEHHUs U ypaBHEHUs-CleACTBUA. HepaBeHCTBO, pelieHne HepaBEeHCTBA.

OcCHOBHbBIE METO/Ibl PELICHHsI LENbIX U JIPOOHO-PAllMOHAILHBIX YPaBHEHUH W HEpaBEHCTB. MHOIOUIECHBI
OT OJIHOW MepeMEeHHOM. JleleHne MHOTro4JIeHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy. MHorowieHsl ¢ 1e-
asIMU K03 unmentamu. Teopema Buera.

[IpeoOpa3oBaHus YNCIOBBIX BBIPAKECHUHN, COACPIKAIINX CTEIICHH U KOPHH.

WppanuonansHeie ypaBHeHUs. OCHOBHbBIE METOABI PELICHHS UPPALIMOHAIBHBIX YPABHEHU.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUH.

IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX JIOTapU(MBI.

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METO/IbI PELLIEHUS JIOrapu(PMUUECKUX YPaBHEHUH.

OcHoBHbIE TpUroHoMmerpudeckue Gopmyiel. [IpeobpazoBaHrue TPUrOHOMETPUYECKHUX BbIpakeHuil. Pemre-
HUE TPUTOHOMETPUYECKUX YPaBHEHUH.

Pemenue cucreM JMHENHBIX ypaBHEHUI. MaTpuna cucteMsl TMHENHBIX ypaBHEHU. OnpenennTens mart-
pHUIBI 2X2, €ro reOMETPUUECKUN CMBICT U CBOMCTBA; BHIYMCIEHUE €r0 3HAUECHHUS, IPUMEHEHHUE ONpEeAeTuTeNs
JUIS PELIEHUS] CUCTEMBI JINHEWHBIX YPaBHEHUN. PelleHne NpukiaaHbIx 3a4a4 ¢ MOMOLIbI0 CUCTEMBbI JTMHEMHBIX
ypaBHeHui. MccenenoBanye NoCTpOCHHONW MOJEIH ¢ TOMOIIBIO MaTPHIl U OIIPENEIUTEICH.

IlocTpoeHne MaTeMaTHYECKUX MOJEIEH pPEaJbHOM CHUTyallMM C IOMOILIBIO YPaBHEHUN M HEPABEHCTB.
[IpumeHeHne ypaBHEHUN M HEPABEHCTB K PEIICHHUIO MaTeMaTHYECKUX 3ajiad M 3a/1a4y U3 pazIu4HbIX 00jacTe
HAyKH U pEaJIbHOM JKU3HMU.

DyHKIUH U TPa@UKH

@OyHKIMA, cr1ocoObl 3a1aHus GyHKuuu. Bzaumuo obpatHsle pyHkumu. Komnosunus ¢pynkuuid. I'paduk
GyHKIMHU. DileMeHTapHble IpeoOpa3oBaHus rpa@uKOB (GYHKIIHM.

OO6nactp onpesneneHns U MHOKECTBO 3HaueHUH pyHkimu. Hynu ¢yakium. [IpoMexxyTki 3HaKOIOCTOS H-
ctBa. UétHble u HeuéTHble pyHkuu. [lepuonnyeckue pynkuuu. [lpomexxyTku MOHOTOHHOCTH GQyHKIIUH. Mak-
CUMYMBbI 1 MUHUMYMBI (pyHKIIMU. Hanbombiiee 1 HauMeHbliee 3Ha4eHn s (PYHKIIMK Ha TPOMEXKYTKE.

Jluneitnast, kBagpatuyHas U IpOOHO-TMHEWHAs (YHKIHMH. DJIEMEHTApHOE HUCCIEeI0BaHUE U MOCTPOCHHE
UX IrpauKoB.

CrenenHas GyHKIIMS C HaTypaJIbHBIM U 1IeNbIM NoKka3zareneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk
KOpHs N-0ii CTeTeH KaK (YyHKIUU 0OpaTHOH CTENEeHU C HaTypalbHbIM MOKa3aTeNIeM.

[TokazarenbHast U jnorapudmuyeckas QyHKIUH, UX cBoWcTBa M rpaduxu. Vcnonb3oBanue rpadukoB
(GyHKUIMN 1715 pelieHus] ypaBHEHHH.

Tpuronomerpuueckass OKpy>KHOCTb, ONpeeICHHE TPUTOHOMETPUIECKUX (PYHKIIUI YUCIIOBOTO apryMeH-
Ta.

@DyHKIIMOHAIBHBIE 3aBUCUMOCTH B peaIbHBIX Mpolieccax U sBieHusX. I'paduku peaabHbIX 3aBUCUMOCTEH.



Hayana maTteMaTH4ecKoro aHajimsa

[TocrmenoBaTenbHOCTH, CIIOCOOBI 3a/laHUsl MOCIEAOBATEIbHOCTEH. MeTol MaTeMaTUYeCKOW WHIYKITHH.
MOHOTOHHBIE W OTpPaHUYEHHBIE IOCIEN0BATEIBHOCTU. VCTOpHS BO3ZHMKHOBEHHS MAaTEMaTHYECKOIO AHAIN3a
KaK aHaJIn3a 6ECKOHEUHO MaJIbIX.

Apudmernueckas u reomerpudeckas nmporpeccuu. beckoneuno yObIBarolasi reoMeTpuyecKkas mnporpec-
cust. Cymma OecKOHEYHO yObIBarolieil reoMeTpuyeckon nporpeccuu. JIMHEHHBIH U 3KCIIOHEHITUAIBHBIA POCT.
Uucno e. @opmyna CiI0XHBIX MPOLEHTOB. Mcronab30BaHNE MPOTrpeccUu Ul pEelICHUs] PEeAIbHBIX 3a/ad Npu-
KJIQJHOT'O XapakTepa.

HenpeprsiBable GyHKIMM W MX cBOMcTBA. Touku paspbiBa. AcUMNTOTH TpadukoB ¢GyHkiui. CBolicTBa
(GyHKIMH HENpephIBHBIX HA OTpe3ke. MeToa MHTEPBAJIOB JUIS pelleHusl HepaBeHCTB. [IprMeneHne cBOMCTB He-
MIPEPBIBHBIX (QYHKIIMH [T pEIIeHUs 3a/1a4.

[TepBas u BTOpas mpousBoaHbie GyHKIMK. OnpeneneHne, TeOMETPUIECKUN U (PU3UIECKUNA CMBICIT TPOU3-
BOJIHOM. YpaBHEHHE KacaTeIbHOU K TpaduKy yHKIUH.

[TpousBoaHbIe 3neMeHTapHbIX (QyHKIUNA. [Ipon3BoIHAS CyMMBI, TPOU3BEACHUS, YACTHOTO U KOMITO3HIIUU
GyHKIHA.

MHoxkecTBa M JIOTHKA

MHokecTBO, oniepalid HajJ MHOXECTBaMU M UX cBoiicTBa. [[uarpammsbl Diiniepa—Benna. [Ipumenenue
TEOPETUKO-MHOXKECTBEHHOI'O allfapara Jyisi OIMCAaHUS PEAJbHBIX MPOLECCOB U SIBICHUMN, IPU PEIICHUU 3a/iad
U3 IPYTUX y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MAaTEMAaTHIECKOTO 00BEKTa, CIECICTBHE, JOKA3aTEIbCTBO, PABHOCHIIb-
HbIE YPaBHEHHS.

11 knacc

Yuciia 1 BbIYUCICHUA

Hatypanbnsle u nensie uncina. [Ipumenenune npusHakos aenumoctu nensix uyncen, HOJ nu HOK, ocrat-
KOB 10 MOAYJIIO, aIropuTMa EBKIIMIa JJIsd peuieHus 3a1a4 B LENbIX YACIIaX.

KommekcHble uucna. Anredpanueckas U TpUTOHOMeTpudeckas (opMbl 3alMCH KOMILJIEKCHOI'O YHUCIA.
Apudmerndeckre ornepannuu ¢ KOMIUIEKCHBIMH 4yrciaMu. M300pakeHre KOMIUIEKCHBIX YMCeNl Ha KOOPIHMHAT-
HOM 1uiockocTH. Popmyna Myaspa. KopHu N-0if CTeNeHN M3 KOMIUIEKCHOTO 4ucia. IIpuMeHeHne koMIekc-
HBIX YUCEl IS peIIeHus ((U3MUeCKNX U TeOMETPUIECKUX 3a/1ad.

YpaBHeHHd U HEPABEHCTBA

Cucrema M COBOKYNHOCTh YpaBHEHHI M HepaBeHCTB. PaBHOCWIIbHBIE CHCTEMBbI U CHUCTEMbI-CIEICTBHUS.
PaBHOCHIIbHBIEC HEPABEHCTBA.

OT60p KOpHEN TPUTOHOMETPUYECKUX YPAaBHEHUN C MOMOIIBIO TPUTOHOMETPUUYECKON OKpyx)HOCTU. Pe-
LICHUE TPUTOHOMETPUUECKUX HEPABEHCTB.

OCHOBHBIE METO/bI PELIEHUS TOKA3aTENbHBIX U JIOTAPU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METOABI PELIEHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/BI PELIEHUSI CUCTEM M COBOKYMHOCTEH pallMOHANBHBIX, UPPALlMOHATIBHBIX, T0OKA3aTEb-
HBIX U JIOrapu(PpMHUUECKUX YpaBHEHUH.

VYpaBHEHHs1, HEPABEHCTBA U CUCTEMBI C IIaPAMETPAMH.

IIpuMeHeHne ypaBHEHMM, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMAaTUYECKUX 3aJad U 3a7a4 U3 pasiny-
HBIX 0o0JacTel HayKH U peabHOM KU3HU, HHTEPIPETALUs MTOJIyU€HHBIX PE3yIbTaTOB.

DYyHKUMH U TPAaPUKHU

I'paduk xommozunuu GpyHkuuid. I'eomerprueckue o0pas3bl ypaBHEHUH M HEPABEHCTB HAa KOOPAWHATHOU
IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKINH, UX CBONCTBA U rpaUKH.

I'paduueckue MeTOBI pelieHUs] ypaBHEHHM U HEpaBeHCTB. I'paduueckue MeTO bl pelIeHUs 3a/1a4 C Ia-
pameTpamu.

Hcnonb3oBanue rpadukoB GyHKIUN JUIS MCCIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEN, KOTOPbIE BO3HUKA-
10T IIPU PEIIeHUH 3ajja4d U3 IPYTUX Y4eOHBIX MPEIMETOB U PEaIbHOM JKHU3HHU.

Hayana maTeMaTH4eCKOro aHaJu3a

[IpumeHneHne MpoU3BOJHON K HCCIEeIOBaHUIO (DYHKIMH Ha MOHOTOHHOCTh M 3KcTpeMyMbl. HaxoxneHue
HauOOJIBIIET0 U HAMMEHBILIETO 3HAUYCHUI HenpepbIBHON (YHKIIMU HA OTpE3KE.

[IpuMeHeHne MPOU3BOAHON JIUIsl HAXOXKACHHUS HAWIYYIIErO0 PEHIeHUs B IPHUKJIAJHBIX 3a7a4ax, s ompe-
JIeTICHHUsI CKOPOCTH M YCKOPEHHMS ITpoliecca, 3alaHHOro (hopMysIon Miu rpadgukom.



[TepBooOpasHasi, OCHOBHOE CBOMCTBO NepBooOpa3HbIX. [lepBooOpa3Hbie anemMeHTapHbIX (GyHKIMHA. [1pa-
BUJIa HAXOXKJICHUS NIEPBOOOPA3HBIX.
Wuterpan. ['eoMmeTpudeckuii cMBICT MHTETpaia. BeluucieHue onpenenéHHoro uHTerpaiga no Qopmyse
Herorona—JleitOnuna.
[Ipumenenue nHTerpana ajig HaX0XACHUS IJIOMAAeH MI0CKUX GUryp u 00bEMOB reOMETPUUECKHUX TEJI.
[Tpumeps! pemenuit quddepeHnnanbHbIX ypaBHeHH. MaTeMaTH4ecKoe MOACTUPOBAHNUE PEaIbHBIX MPO-
L[ECCOB € MOMOMUIbIO AU dEepeHIInaTbHBIX YPABHEHHIA.

TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA

(II0 TOAIAM OBYYEHUS)

10 kaacc (140 yacoB)

Ha3Banue pasaena
(koJHYecTBO Ya-
COB)

OcHoBHOe copep:kaHue pasaesa
(Tembl)

OcHOBHbBIE BH/JbI J€ATCJIBbHOCTH oﬁyqa-
HOIMUXCH

MHO0XeCTBO Ieli-
CTBUTEJIBbHBIX YH-
cell.

MHuorousiensl. Pa-
LUOHAJIbHBIE YPaB-
HEHUS U HEPABEH-
ctBa. CuCTEMBI JIN-
HEWHBIX ypaBHE-
HUM

MHOXeCTBO, Ollepaluuu HajJ MHOXe-
CTBAaMH M HMX CBOWCTBa. JlMarpamMmsbl
Oiinepa—Benna. I[Ipumenenue teope-
THUKO-MHOKE€CTBEHHOI'O anmnapara it
peuieHus 3aaay.

Panmonaneubie uyncia. OOBIKHOBEH-
HbIE U JECATHUYHBIC APOOH, POIEHTHI,
OeCKOHEUHBIE TIEPUOUYECKUE JPOOH.
[Ipumenenne npobGeld W TPOLICHTOB

Hcnoab30BaTh TEOPETUKO-MHOXKECTBEHHBIN
amnmapar JIJisl OITMCaHUs X0/la PEIICHUs] MaTeMa-
TUYECKHUX 3a/1a4, a TaAKKe PeabHbIX MPOLIECCOB
U SIBJICHUM.

OnepupoBaTh NOHATUSIMH: PALIUOHATIEHOE
YUCJI0, OECKOHEYHAs! IEPUOIUYECKas IPOOb,
MIPOIEHTHI; UPPALMOHATIBHOE U JIEUCTBUTEIb-
HOE€ YKCJI0; MOJIYJIb IEUCTBUTEIILHOTO YUCIIA;
HCI0JIb30BATh ATH MOHATUS IPU MPOBEACHUU

(28 u) JUISL pEeUIeHUs PUKJIAHbIX 3a]1a4. pacCyXIE€HHI U JOKa3aTeIbCTB, IPUMEHATH
JleiictButenbHble yucia. PanuonHanb- | ApoOu U MPOLEHTHI AJIS PeICHHUS MPUKIATHBIX
HblE W HpPpPAUMOHAIBHBIE YHCIA. | 3a/1a4 U3 PA3JIMYHbIX OTpACICd 3HAHUM U pe-
ApudmeTrnueckue omnepanuu ¢ Jel- | aTbHOMN KU3HH.

CTBUTENBHBIMU  yuciaamMu. Moayns | Ucnmosib30BaTh NMPUOIMKEHHBIE BBIYUCICHUS,

JNEUCTBUTENILHOIO YUCJIA U €r0 CBOW- | MPaBWJIa OKPYIJIEHUS, IPUKHUIKY U OLEHKY pe-

ctBa. [IpuOmmkEHHBIE BBIYUCICHUS, | 3yJIbTaTa BEIYMCICHUM.

MpaBwia OKpPYIJIEeHUs, Mpukuaka U | [IpuMeHATH pasiauyHble METOABI PELIEHUs pa-

OIIEHKA Pe3yJIbTaTa BbIYMCICHHIA. [UOHAJFHBIX U JPOOHO-PAITMOHAIBHBIX ypaB-

OCHOBHBIE METO/bI PEIICHUS LIENbIX U | HEHHI; a TaKKe METOJl UHTEPBAJIOB JJIsl pellle-

IpOOHO-pallMOHATIFHBIX yYpaBHEHUN W | HUSI HEPABEHCTB.

HEpaBEHCTB. MHoOrousieHsl OT OAHON | OnmepupoOBaTh NOHATHAMM: MHOTOWIEH OT

nepeMeHHou. JleneHue MHOro4djieHa | OAHOM MEPEMEHHOM, €r0 KOPHU; NPUMEHSATh

Ha MHOTOWIEH C OCTaTKOM. Teopema | JeneHue MHOrOWwIeHa Ha MHOTOYJIEH C OCTaT-

be3y. Muorounensl ¢ nensiMu kKo3(- | koM, Teopemy besy u reopemy Buera miis pe-

¢unuentamu. Teopema Buera. LIEHUs 3a/]1a4.

Pemenne cucreM nuHENHHbIX ypaBHe- | OnepupoBaTh NMOHATHSIMM: CUCTEMA JIMHEM-

HUW. MaTpuia cuCTeMbl TUHEHHBIX HBIX YPaBHEHUM, MaTpHUILIA, ONPEAEIUTEND MaT-

ypaBHeHUU. OTNpeAeIuTens MAaTPUIBl | PUIIBL.

2x2, ero reoMeTpU4EeCKUil CMBICIT U Hcnoab3oBaTh CBOICTBA ompenenutTens 2x2

CBOICTBA; BBIYMCICHUE €TI0 3HAYEHUSI; | JUIsl BBIYMCICHHS €r0 3HAYEHUs, NMPUMEHATh

MIPUMEHEHUE ONPEAETUTENS IS pe- ONPEACIUTENMN I PELICHUS] CUCTEMBI JIMHEN-

IIEHUS] CUCTEMbI JIMHEUHBIX ypaBHE- HBIX YPaBHEHHUI.

HUI. Pemenne npukiagHbIx 3a1a4 ¢ MopaeaupoBaTh pealbHbIE CUTYallH C IIOMO-

MOMOIIBIO CUCTEMBI INHEWMHBIX YpaB- | b0 CUCTEMbI TUHEHHBIX YPaBHEHUH, HCCJIe-

HEHUI JA0BATh TOCTPOECHHBIE MOJIENIH C TIOMOILBIO
MATPHI] ¥ ONPENEIIUTENIEH, HHTEPIPEeTUPO-
BaTh NOJIYYEHHBIN PE3YyJIbTaT

DYHKIIUU U Tpa- OyHK1UA, cr1ocoObI 3ananus QyHKIuU. | OnepupoBaTh NOHATUAMH: QYHKIIHS, CTIOCO-

¢uku. CreneHHas

B3aumuo ob6partubie ¢pynkuuu. Komro-

ObI 3a/1aHUS] PYHKITMH; B3aMMHO OOpaTHbIe




GYHKIHS C TIETTBIM

surst Gyakuui. ['paduk Gyakmmm.

dbyHKIMH, KOMIO3UIUS QYHKIHHI, rpaduk

II0Ka3aTeleM DneMeHTapHbIE TpeoOpa3oBaHus rpa- | (GyHKIMH, 00IACTh ONPEACTICHUS U MHOKECTBO
(12 9) (bUKOB HYHKIIUMA. 3HAYCHHUH PYHKIIUHU, HYIU QYHKIIHH, IIPOME-
OO6nacTp ornpeeneHus] © MHOXKECTBO | KYTKH 3HAKOIIOCTOSHCTBA; JIMHEHHAs, KBa(pa-
3HaueHni GpyHkiuu. Hynu yHkouu. | TMUHas, IpoOHO-JIMHEWHAS U CTETICHHAs (PyHK-
IIpomeKyTKHM 3HAKOIOCTOSIHCTBA. YET- | Lum.
Hble M Heu€THbIe QyHKUuU. [leproan- | BeIMOJHATE 3l1eMeHTapHble IpeoOpa3oBaHUs
yeckue pyHKuuu. [IpomMexyTku MOHO- | rpad)uKoB HyHKIUH.
TOHHOCTU (YHKIMU. MakCUMyMBbI U 3HATh M YMeTh A0KA3bIBATh YETHOCTh WU
MUHUMYMBI GyHKIMU. Hanbonpmee n | HEYETHOCTD (DYHKIMU, TEPHOAMYHOCTD (PYHK-
HauMEHblIee 3HaYeHue QyHKIUH Ha LIUH, HAXOAUTh [TPOMEKXYTKH MOHOTOHHOCTH
IIPOMEXKYTKE. (yHKINH, MAKCUMYMbI 1 MUHUMYMBI (DyHK-
JIuneliHast, KBaJgpaTH4Has M ApoOHO-| LIMM, HAUOOJbIIEE U HAMMEHbIIIEe 3HAaUCHUE
nuHelHas (QyHKIUU. DiaeMeHTapHoe| (QYHKIMK Ha MPOMEXKYTKE.
UCCIIeIOBaHUE U TOCTpoeHue rpadu-| @opmMyJMpoBaTh U HILTIOCTPUPOBATH IPa-
KOB 3TUX (DYHKITHIA. (pruecku cBONCTBA JIMHEMHOW, KBAAPATUYHOM,
Crenenp ¢ 1enbIM TOKaszareneM. bu- | IpoOHO-IMHEHMHOW W CTENEHHON (YHKIIUM.
HoM HrproTOHA. Bripa:xkath (popmyIaMu 3aBUCHMOCTH MEXIY
CreneHnHas (yHKLUUS C HATypaJIbHbIM | BEIMYUHAMHU.
U 1enbIM nokazatesnem. E€ cBolicTBa u | 3HATH onpe/ejieHHe U CBOICTBA CTEIICHH C
rpapuk LeJIBIM [IOKa3aTeseM; MoIXosIyto hopMy 3a-
IUCH JCHCTBUTEIBHBIX YHCEN JUIS PEIICHHUS
NPaKTUYECKHX 3a/1a4 U IPEACTaBICHUS TaHHBIX
Apudmernueckuii | ApudMeTHuecKuil KOpeHb HaTypaib- | @OopMyJIHpPOBaTh, 3alUCHIBATH B CHMBOJIH-

KOpEHb N-0H cTe-
nenu. Mppanuo-
HaJbHBIC ypaBHE-
HUS

HOU CTENECHHU U ero CBOWCTBA.
[IpeoOpa3oBaHusi YUCIOBBIX BBIpaXKe-
HU, COIepIKAINX CTEIICHU U KOPHH.
Wppaunonaneupie  ypaBHeHus. Oc-

yeckoid ¢opmMe U HCMOJIB30BATh CBOWMCTBA
KOpHsI N-OW CTENeHM JUIsl MpeoOpa3oBaHUs BbI-
paXKeHU.

Haxoauth pemeHusi UppaiMoHAIbHBIX ypaB-

(18 u) HOBHBIE METOJbl PELICHHS HppaLUO- | HCHUI ¢ MOMOIIbIO PAaBHOCUJIBHBIX IEPEXO0B
HaJbHBIX ypaBHEHUIH. PaBHOCWIIbHBIE | WJIM OCYIIECTBIISS IPOBEPKY KOPHEH.
Mepexo/ibl B pelIeHUH uppanuoHanb- | CTpouTh rpaguk QyHKIMHU KOpHS N-0i cTeme-
HBIX YpaBHEHUH. HU Kak oOpaTHOW Juisi (DyHKUMU CTENEeHH C
CaoiicTBa u rpaduk KOpHS N-0il cTe- | HATYpATbHBIM MMOKA3aTeIEM
MEHU KaK QYHKIIMU 0OpaTHOW CTENEeHU
C HaTypaJbHBIM MOKa3aTeJIeM

[TokazarenbHas Crenenp ¢ pallMOHaIbHBIM TOKa3aTe- | PoOpMyJMpPOBATh oOIpeAeleHHe CTEINEHU C

¢bynakmus. [lokasa-

JIeM U €€ CBOMCTBA.

palOHAJIBHBIM ITOKA3aTCIICM.

TenbHble  ypaBHe- | [loka3arenbHas QyHKuuMs, €€ cBoMcTBa | BRIMONHATL MpeoOpa3oBaHHsS YHMCIOBBIX BbI-
HUs u rpaduk. Hcnonp3zoBaHue rpaduka | paxxeHUH, coaepkKalux CTeIEeH! ¢ paloHallb-
(10 u) GbyHKUIMH 7151 peIIeHUs] YpaBHEHUM. HBIM ITOKa3aTEeIIEM.
IlokazarensHble ypaBHeHHA. OcHOB- | Mcnoab3oBaTh nM(ppoOBbIe pecypehbl s 110-
HbIE METO/Ibl PEIICHUS T0KA3aTeIbHBIX | CTPOCHUS rpaduka Moka3aTelbHON QYHKINU U
ypaBHEHUH U3Yy4YEeHUS €€ CBOMCTB.
HaxoauTthb pelienust noka3aTelIbHbIX ypaBHe-
305071
Jlorapudpmuueckas | Jlorapudm uncna. Coiictsa norapud- | /laBaTh onpeaenenue jorapudma yuca; ae-
¢ynkmus. Jlora- Ma. JlecaTuUHbBIE U HaTypajlbHbIE JIOTa- | CITUYHOIO U HaTypajibHOro jJorapudma. Ue-
pupmHuueckue pudmsl. [IpeobpazoBaHue BeIpakeHUi, | MOJIB30BATh CBOMCTBA JOrapu(pMOB IS Tpe-
YpaBHEHUSA coJiepKaIIux JorapuMel. 00pazoBaHus JTOTapUPMUIECKUX BBIPAKCHUM.
(18 9) Jlorapudmuueckas GyHkius, e€ cBoii- | CTpouThb rpaduk gorapupmuueckoin GyHKIUNA

ctBa u rpaduk. Mcnonbp3oBanue rpa-
¢buka QyHKUIMU A pelIeHUs] ypaBHe-
HUH.

Jlorapudmuueckue ypaBuenus. Oc-
HOBHBIE METO/Ibl peIIeHUs Jorapud-

Kak 00paTHOM K Mmoka3aTeIbHON U UCIOIb30-
BaTh CBOICTBa Jorapugmuueckoit GyHKIUN
JUISl pELLIEHUs 3aa4.

Haxoauthb pemienus jgorapuMuyecKux ypas-
HEHUI C NTOMOIIBI0 PAaBHOCWIBHBIX NEPEXOJ0B




MHYECKUX YpaBHEHUH. PaBHOCUIIbHBIE
Nepexobl B pelIeHU  Jorapupmuye-
CKMX YpaBHEHUMU.

WJIM OCYLIECTBIISASI IPOBEPKY KOpHEN

Tpuronomerpuye- | CuHyC, KOCHHYC, TAHI'€HC U KOTaH- JaBaTp onpenesieHus CUHYcCa, KOCHHYyCa, TaH-
CKHE€ BBIPQ)KEHUS H| F€HC YUCIIOBOIO apryMeHTa. ApKCH- I'CHCA U KOTaHI'€HCa YMUCI0BOr0 apryMeHTa; a
YPaBHEHHUS HYC, aDKKOCUHYC ¥ ApKTaHI'€HC YHUC- TaK)Ke apKCHHYCa, apKKOCHUHYCa U apKTaHIeHca
(22 ) JIOBOT'O apryMeHTa. 4yucIa.
Tpuronomerpruyeckas OKpyKHOCTBb, IIpuMeHATh OCHOBHBIE TPUTOHOMETPUUYECKHE
OIpeIeJICHUE TPUTOHOMETPUYECKHUX bopmynbl Ui PeoOpa3oBaHMsT TPUTOHOMET-
(GYHKLIMI YHUCIOBOrO apryMeHTa. PUYECKHUX BBIPAKECHUM.
OCHOBHBIE TPUTOHOMETPUUECKHE Ipumensitb (GopMynsl TPUTOHOMETPUU LIS
¢dopmyisl. [IpeobpazoBanue Tpuro- pELICHNs OCHOBHBIX THUIIOB TPUTOHOMETpHYE-
HOMETPUYECKUX BbIpakeHui. Peme- CKHMX ypaBHEHUH
HUE TPUTOHOMETPUYECKUX YPABHEHUN
ITocnenoBarensHo- | IlocienoBarensHOCTH, CIOCOOBI 3a7a- | OnepupoBaTh HMOHSITHSIMHM: II0CIIEI0BATEIIb-

CTH ¥ IIPOTPECCHU
(10 9)

HUA IIOCJIE0BaTEIbHOCTEN. MeToxq
MaTeMaTU4eCKON MHIYKIMU. MOHO-
TOHHBIE U OTPAHUYEHHBIE TIOCIIEI0BA-
TenbHOCTH. McTOopusa ananmza 6ecko-
HEYHO MaJIbIX.

ApudmeTrndeckas U reoMeTpudecKas
MIPOrPECCHUMU.

beckoneuHo yObIBaroliasi TreoMeTpu-
yeckas mnporpeccusa. Cymma Oecko-
HEYHO YOBIBaIOIIEH I'e€OMETPUUECKON
nporpeccuu. JIMHEWHBIM U SKCIIOHEH-
HHAIBHBIN pocT. Yuco e.

®opmyisia CI0XKHBIX IIpoueHToB. He-
[10JIb30BAHUE IPOrPECCUM ISl pellie-
HUS pealbHBIX 3aJa4 MPUKIATHOIO
Xapakrepa

HOCTb, CHOCOOBI 3aJaHUs IOCIIEIOBATEIHHO-
CTEH; MOHOTOHHBIE U OTPaHUYEHHBIE M1OCIIEIO-
BaTEJIbHOCTH; MCCJIEA0BATH I10CIEI0BATEIbHO-
CTH Ha MOHOTOHHOCTb Y OTPAaHUYEHHOCTb.
[Tony4date npencraBieHne 00 OCHOBHBIX UAESIX
aHaJin3a OECKOHEUHO MaJIbIX.

JdaBatp onpenejnenne apudmeTuyeckol u
F€OMETPUYECKON ITPOTPECCUH.

Jloka3pIBaTh CBOWCTBA apuU(PMETHYECKON W
reOMETPUUYECKON MPOrpeccuy, HaXOIUTh CyM-
My YJIEHOB IPOrPECCHM, & TAKXKE CYMMY uJjie-
HOB OECKOHEYHO YOBbIBAIOILEH F€OMETPUUECKOMN
IPOTPECCHH.

Hcnonwb3oBath nporpeccun ajsi pelieHUs 3a-
Jla4 MPUKIIATHOTO XapaKTep.

IIpumensTe GopMynly CIOXHBIX HPOLEHTOB
JUIsl pEILIEHNUs 33J1a4 U3 pEaJIbHOM NPAKTUKH

HenpepsiBHble HenpepriBable QyHKIIMU U UX cBOW- | OnepupoBaTh MOHATUAMU: (QYHKLHS HEmpe-
¢bynkuuu. Ilpous- | ctBa. Touka paspbiBa. ACHUMNTOTHI | pbIBHAs Ha OTpe3Ke, TOUKA pa3pbiBa (DYHKIHUH,
BOJHAs rpadukoB ¢yHkiuil. CoiicTBa (yHK- | acUMNOTOTA rpapuka GyHKIUH.
(20 u) Ui HenmpepbIBHBIX Ha oTpe3ke. Metos | [IpuMeHATH CBOMCTBa HEMpephIBHBIX (PYHK-
WHTEpPBAJIOB Ul PEIICHHWs Hepa- | MM JUIA pelIeHus 3a4ay.
BeHCTB. [Ipumenenue cBoiicTB Hempe- | OnepupoBaTh NOHATHAMM. II€pBasi U BTOpas
PBIBHBIX (QYHKIMM 15 peleHusl 3a- | Ipou3BOJHbIE (YHKIUHU; MOHUMAaTh (QuU3nYe-
Jay. CKMM U T€OMETPUYECKHUI CMBICI ITPOU3BOHOM;
IlepBas u BTOpas NpoOU3BOJAHBIC 3alUChIBaTh YPABHEHHE KaCaTEIbHOM.
¢ynkuuu. OnpeneneHue, reoMeTpu- BbIyucaATL IPOU3BOAHBIE CYMMBI, IIPOU3BE-
YeCKU U (PU3NYECKHUI CMBICT IPOU3- | ACHMSI, YACTHOTO U CJIOKHON (PYHKIIMHU.
BOJHOM. YpaBHEHHE KacaTEIbHOU K N3yyaTs npou3BOJHBIE JTEMEHTAPHBIX (YHK-
rpaduky GyHKIUH. LAH.
[TpousBonHbIe aeMeHTapHbIX GyHK- | Mcnmoab3oBaTh reoMeTpudeckuid U ¢usude-
nui. [Ipon3BogHas CyMMBIL, TPOU3BE- | CKUI CMBICII IPOU3BOIHOM JIJIs PELICHUS 3aa4
JI€HUS1, YaCTHOT'O U KOMIIO3UINH
byHKIHIT
IToBTOpEHMUE, OcHoBHbIE TIOHATHUS Kypca anreOpbl U | [IpuMeHATh OCHOBHBIE MOHATHS Kypca aiureo-
0o0o0menne,  CcHU- | Hadaln MaTeMmaTmdeckoro aHamm3a 10 | ppl M Hadanm MaTeMaTHYeCKOTO aHajau3a I

CTeMaTHU3alus 3Ha-
Hui (2 9)

Kiacca, 0oOOOIEHHEe M CHCTEeMaTHh3a-
1S 3HAHUH

peuicHud 3ajiaq U3 peanLHoﬁ JKU3HU U JPpYIrux
IIKOJIBHBIX IMTPEAMETOB




11 kaacc (140 yacoB)

Ha3Banue pa3aena

OcHoBHoOe conep:kaHue pa3jeia

OcHOBHbBIE BH/bI JAeATEIbHOCTH 00y4aro-

(kommyecTBO  4a- | (TeMbl) 11170.(8
COB)
Uccnenosanue [Ipumenenue npou3BoHON K uccie- | CTpouTh rpaduk KOMHo3UIuu (GYHKIHHA ¢ TO-

¢yHKIMi ¢ TIOMO-
IIBIO TIPOU3BOTHON
(24 4)

NoBaHMIO (YHKIMKA HA MOHOTOH-
HOCTh U 3KCTpeMyMbl. HaxosxneHue
HauOOJIBIIEr0 M HAUMEHBIICIO 3Ha-
YEHUsI HENPEphIBHOW (QYHKIIMU Ha
OTpE3Ke.

[Ipumenenne  MNpoOU3BOAHOM ISt
HaxO0JICHUS HAWIY4YILEero PEelIeHUs
B MPUKIAIHBIX 3a7adax, IJs Ompe-
JICJICHUSI CKOPOCTH U YCKOpPEHHUS
npoiiecca, 3a1aHHOr0 GOPMYIIOH HITH
rpaduKoM.

Kommnoszunuss ¢ynkuuii. ['eomerpu-
gyeckne o0pa3bpl ypaBHEHHWH W Hepa-
BEHCTB Ha KOOPJMHATHOM TIOCKOCTH

MOIIBIO  3JEMEHTapHOTO
CBOICTB KOMITO3UIIUH.
CTponTh reomMeTpruecKue 00pa3bl ypaBHEHUH
HEPAaBEHCTB Ha KOOPAMHATHOMN IJIOCKOCTH.
Hcnoab30BaTh MPOU3BOIHYIO UIS HCCIIEA0BA-
HUSL QYHKIIMA HA MOHOTOHHOCTb U 9KCTPEMYMBI;
HAXOIMTh HauOoJblllee ¥ HAMMEHbIIEE 3Hade-
HUsl QYHKIIUU HETIPEPHIBHOM Ha OTpE3Ke;
Crpouts rpaduku QyHKIHMA Ha OCHOBAaHUU
MIPOBEIEHHOTO UCCIIEIOBAHMUSI.

Hcnoab30BaTh MPOU3BOAHYIO ISl HAXOXKICHUS
HAWIYYILEro peUIeHus] B MPHUKIAIHBIX, B TOM
YHCIIe COIMATbHO-DKOHOMUYECKHX, 3a/1a4ax, s
oTpezieNieHUs] CKOPOCTU U YCKOpPEHUs Mpoliecca,
3ajaHHOTO (hopMyIoi wim rpaduKoMm.
IMonyyaTs mpeacraBiieHHe O TPUMEHEHUU
MIPOU3BOAHON B PA3JIMYHBIX OTPACIAX 3HAHUM

HUCCICO0BaHUA u

[lepBooOpa3Has
UHTETpa
(12 u)

IlepBooOpazHasi, OCHOBHOE CBOHCTBO
nepBooOpasHbix.  IlepBooOpa3Hbie
asieMeHTapHbIX (QyHKuui. IlpaBuna
HaXO0XKJICHHUS TEPBOOOPA3HBIX.
Huterpan. I'eoMeTpuueckuii CMBICHT
UHTErpasa. Beluuciaenue omnpene-
JNEHHOTO UHTerpajza 1o Qopmyie
Herotona-Jleitonuna.

IIpumeHeHne uHTErpana aus Haxox-
JeHUs TUIoIaZe MmiIockux ¢Guryp u
00BbEMOB reOMETPUYECKHX TEJl.
[Ipumeps! pemennit audpepeHnn-
QJIBHBIX YPAaBHEHUH.

OnepupoBaTh NOHATHUAMM: [IEPBOOOPA3HAs U
omnpeneneHHbid uaTEerpain. Haxoaurs mepBooo-
pasHble 3JIEMEHTApHBIX (PYHKIUI U BBIYUCIIATH
uHTerpai o Gopmyne Herorona — Jleiibnuma.
Haxoauth miomany miockux Guryp u o0bEmMbl
TeJI C IOMOUIBIO OIPEEIEHHOIO HHTErpaa.
3HAKOMHTBCS C MATEMATUYECKUM MOJEIUPOBa-
HUEM Ha npumepe nuddepeHInaIbHbIX ypaBHe-
HUU.

IMosyuaTs npenacTaBieHHe O 3HAYEHHM BBEJE-
HUS MOHATHS MHTETpalla B pa3BUTHM MAaT€MaTHU-
KH

I'paduku Tpurono-
METpUYECKUX (PyHK-
nui. Tpuronomerpu-
YECKUE HEPABEHCTBA
(16 v)

Tpuronomerpruyeckue QyHKIHUH, HX
CBOWCTBA U IpaduKu.

OT1bop KOpHEl TpUTOHOMETpHUUE-
CKHX YPaBHEHHH C ITOMOILBIO TPUTO-
HOMETPHUYECKON OKPY>KHOCTH.
Pemenne TpUrOHOMETPUYECKUX HE-
paBEHCTB

Hcnoab3oBath nuppoBbie pecypceshl I 110-
CTPOEHUS TPapUKOB TPUTOHOMETPUUECKUX
(GYHKIIMHM U U3Y4YEHUSI UX CBOWCTB.

Pemiate TpUTrOHOMETPUYECKHE YpPAaBHEHUSA U
OCYIIECTBIISATh OTOOpP KOpHEH C MOMOIIbIO TpHU-
TOHOMETPUYECKON OKPYKHOCTH.

IIpumensiTe QopMynabl TPUTOHOMETPUM  JUIS
pEelICHUS. OCHOBHBIX THUIIOB TPUTOHOMETPHUYE-
CKHMX HEpPaBEHCTB.

Hcnoab3oBath nu(ppoBbIe pecypesl I 110-
CTPOEHUS U HccreioBaHus rpadukoB QyHKIMN

WppannonanbsHele,
[oKa3aTeIbHbIE U JIO-
rapupmMHUEcKue Hepa-
BEHCTB (24 u)

OcCHOBHBIE METOJBI PELIEHUS TMOKa-
3aTeJIbHBIX U JIOTApUPMUUECKHX He-
pPaBEHCTB.

OcHOBHbBIE METOABI pEUICHHUs] Uppa-
LIMOHAJIbHBIX HEPABEHCTB.
I'pacdmueckue Meronpl pemieHus up-
paloHAaIbHBIX, I10Ka3aTelIbHBIX H
Jorapu(MUYECKUX ypaBHEHUHN U He-

IIpuMeHATH CBOMCTBA IOKA3aTEJIbHOW M JiOra-
pudMudeckod (QYHKIMA K pEHIeHHIO MOKa3a-
TEJIbHBIX U JIOTapU(PMHUECKUX HEPABEHCTB.
O00cHOBATH PAaBHOCHUIIBHOCTB IIEPEXO0B.
Pemarh uppaioHaabHble HEPABEHCTBA.
Hcnoan3oBarh rpaduyueckne METOABl U CBOM-
CTBA BXOJSIIMX B YpPAaBHEHHE WJIN HEPABEHCTBO
GyHKIMH 1S penieHys 3a1a4u




paBEHCTB

KomiiekcHrblie yncia
(10 9)

KommiekcHpie uymcia. AnreGpaunde-
CKasi U TPUTOHOMETpUYEcKasi pOpMbI
3aIMCH KOMIUIEKCHOTO YHCIIa.
Apudmerndeckrue onepanuu ¢ KoM-
IUIEKCHBIMH YHCIIAMU.

N300pakeHre KOMILJICKCHBIX YHCEI
Ha KOOPJMHATHON INIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cre-
IIEHH U3 KOMIUIEKCHOI'O YHCIIa.
[IpuMeHeHNEe KOMIUIEKCHBIX YHCEN
U pelieHust (U3NYEeCKUX M TIeo-
METPUUYECKUX 3a7au

OnepupoBarb NOHATHAMH: KOMIUIEKCHOE YHC-
JI0 U MHOKECTBO KOMIIJIEKCHBIX YHCEIL.
IIpeacTaBasiTh KOMIUIEKCHBIE YHCIIA B aJireOpa-
MYECKOI U TpuroHoMeTpuieckoit popme. Bbl-
NOJHATHb apu(METHUUECKHE ONepaliy C HUMHU.
N300paxkaTh KOMIUIEKCHBIE YHMCJIa HA KOOpPIU
HATHOMW IJIOCKOCTH.

IIpumensTs Gopmyny MyaBpa u nmoxydatsh
IIPEJICTAaBICHUE O KOPHSAX N-Ol CTEIICHU U3 KOM-
IJIEKCHOTO YMCJla. 3HAKOMHUTBCS C IPUMEpaMu
IIPUMEHEHHS] KOMIUIEKCHBIX YHCEN ISl PELICHHUS
TeOMETPUYECKUX U (PU3NYECKUX 3a/1a4

Hatypanbnble u 1e-
Jbl€ YKca

(10 1)

HarypanbHble U 11e71bIe Yuca.
[IpuMeHneHne mpU3HAKOB JEIUMOCTU
mensix uncen, HOJI m HOK, ocrat-
KOB II0 MOAYJI0, ayiropurMa EBKiu-
Jla JIJIsl peIieHUs 3a7a4 B 1EJIbIX YKC-
J1ax

OnepupoBaTh NOHATHAMU: HATYPAIBHOE U 1€
JI0€ YMCII0, MHOKECTBO HATYPAJIbHBIX YHCEI.
Hcnoab30BaTh NPU3HAKH JIETUMOCTH LIENBIX
qucen; octatku o moaynto; HOJZl u HOK Haty-
panbHBIX yKcen; anroput™ EBknuna amns pee-
HUS 3a]a4.

3anucepIBaTh HATYpaJbHBIE YKCIIA B PAa3JIMYHBIX
MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS

CucreMsbl panuo-
HaJbHBIX, UPPALHO-
HaJILHBIX ITOKa3a-
TEIBHBIX U JIOTa-
pubMUYECKIX ypaB-
HEHHUH

(12 u)

Cucrema n COBOKYIIHOCTb ypaBHeHHﬁ.

PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CIIECTBHUS.

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM
U COBOKYITHOCTEH pallMOHAJIBHBIX,
MPPALMOHAIIBHBIX, I0KA3ATEIbHBIX U
norapu(pMUUECKUX YpaBHECHHH.
[IpuMeHeHne ypaBHEHUH, CHCTEM U
HEPABEHCTB K PEIICHUI0 MaTeMaTH-
YECKHX 3a7a4 U 3a/1a4 U3 pa3InYHbIX
obnacTeil HayKU U pealbHOW KU3HH,
HMHTEpIpeTalus IOJYyYEHHBIX pe-
3yJbTaTOB

OnepupoBaTb NOHATHAMM: CUCTEMA U COBO-
KYITHOCTb YPaBHEHUH U HEPABEHCTB; PEILICHHE
CUCTEMBI WJIA COBOKYITHOCTH; PABHOCHJIBHBIE
CHUCTEMBI U CUCTEMBI-CIIEACTBUS.

Haxoauth penieHus CUCTEM U COBOKYITHOCTEM
LEJIBIX PALMOHAIBHBIX, UPPALIMOHAIIBHBIX, ITI0Ka-
3aTeJIbHBIX U JOrapu(PpMHUUECKUX YpaBHEHUHN U
HEPABEHCTB.

IIpuMeHATH cUCTEMBI YPAaBHEHUH K PEILIEHUIO
TEKCTOBBIX 3aJ]a4 U3 pa3IM4YHbIX o0aacTeil 3Ha-
HUU U PEAIbHOM XKU3HH; HHTEPIPETHPOBATH
ITOJIyYEHHBIE PEIICHUS.

Hcnoab3oBaTh MGPOBBIE PECYPChI

3amauu ¢ mapamer-

PanvonaneHbIe, MppallOHAIBHBIE,

Bb10upaTh criocob pemieHns panuoHalbHbIX,

pamMu MOKa3aTeabHbIe, IOTApU(PMUYECKHE | UPPALMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapudMu-
(16 1) Y TPUTOHOMETPUYECKUE YPABHEHHS, | YECKUX M TPUTOHOMETPUYECKUX YPABHEHUHN U
HEpPABEHCTBA U CUCTEMBI C IIAPAMET- | HEPABEHCTB, COAEPKALIUX MOAYJIN U apaAMETPBI
pamMu. IIpumensaTs rTpaduueckue W aHATUTHUYECKUE
[TocTpoenue u uccnenoBaHue MaTe- | METOJBI ISl PELICHUSI YPAaBHEHUN U HEPABEHCTB
MaTUYECKHX MOJICJIEH pealbHBIX CU- | C TIapaMeTpaMH, a TakKe HccleqoBaHue (PyHK-
TyalMi C TOMOIIbIO YPABHEHUN, CU- | LU METOJaMHM MAaTEMAaTHYECKOI0 aHAJIU3A.
CTEM ypaBHEHHI M HEPABEHCTB C Ma- | CTPOUTH M HCCIeA0BATH MAaTEMaTUYECKUE MO-
pameTpamu JIETIM peaIbHBIX CUTYallUi C TIOMOIIBIO ypaBHE-
HU, HEPABEHCTB U CUCTEM C MMapameTpaMu
[ToBTOopenue, 0000- | OcHOBHBIC TIOHITHS U METOIBI Kyp- | MoaeJupoBaTh pealbHbIe CUTYallUH Ha SI3bIKEe
IeHUe, CHUCTEMaTH- | ca, 00OOIIeHNE W CHUCTeMaTh3alus | alreOpbl, COCTABISATD BRIPAKEHUS, yPABHCHHUS,

3anwst 3HaHui (16 1)

3HAHUH

HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHUIO 3a/1a4H,
HCCJIe0BATH [TIOCTPOSHHBIE MOJIENIN C UCTIOIb-
30BaHMEM arrapara anreopsl.

I[IpumensiTe GYHKIUU Ui MOJCIHUPOBAHUS U
MCCJIEJOBAHMSI PEAJIBHBIX ITPOLIECCOB.

Pemath npukiiagHbie 3a7ja4d, B TOM YHCIIE CO-
[IUAIEHO-?)KOHOMHYECKOT0 ¥ (PU3MUECKOTro Xa-
pakTepa, CpeJICTBAaMH aJreOpsl U MaTeMaTuye-




‘ CKOro aHajin3sa

IHoypounoe niianupoBanue AJICEBPA u Hauaja MmaTemaTu4deckoro anaaun3a, 10 kiacc

Ne Hama Tema ypoxka
n/n_| Ilnan ‘ Dakm
MHO0:KecTBO JeiicTBUTENbHBIX Yuce. MHorouieHnbl. PaunonajbHbie ypaBHeHUs U HepaBeHcTBa. CH-
CcTeMbl JIMHEHHbIX YPaBHEeHUI - 28 yacos
1 MHOX€ECTBO, OIlepaluy HaJ MHOKECTBAMM U X CBOMCTBA
2 Huarpammsl Ditnepa - Benna
3 ITpyMeHeHrEe TEOPETUKO-MHOKECTBEHHOTO anmapara Jyisl pelieHus 3a1a4y
4 PanmonaspHble yncia
5 OOBIKHOBEHHBIE U IECSITHYHbBIC APOOH
6 ITpoteHTHI
7 beckoHeuHple IEPHOTUYECKHE TPOOH
8 ITpumenenue apobeli U NPOIEHTOB I PElICHUs NPUKIIAHBIX 3a/1a4
9 JleiicTBUTENbHBIE YNCIIa
10 PanronasibHble U MppalMOHAJIbHBIE YKCIIa
11 ApudmeTnueckne onepanuu ¢ 1eHCTBUTENbHBIMU YUCIAMU
12 Monyib T1EUCTBUTENBHOIO YUCIA U €r0 CBOMCTBA
13 [TpuOnm>xEHHbIE BHIYKMCIEHUS, IPABUJIA OKPYTJICHHUSI
14 ITpukuaxa v o1eHKa pe3ynbTaTa BEIYACICHUM
15 Konumponvnasa paooma Nel no meme «Payuonanvnsie ypaenenus u nHepa-
serncmea. Cucmemul TUHEIHBIX YPAGHEHUTL)
16 OCHOBHBIE METOJIbI PEILIECHNUS LENIbIX YPABHEHUN
17 OCHOBHBIE METO/Ibl PELIEHUs] APOOHO-pAllMOHAJILHBIX YpaBHEHUN
18 OCHOBHBIE METO/IbI peIIEHUs! LIEIbIX U IPOOHO-PAIIMOHAIbHBIX HEPABEHCTB
19 MHorouseHsl OT OHOM NIEPEMEHHOM. JlejeHre MHOTO4IeHa HA MHOTOYJIEH C
OCTAaTKOM
20 Teopema bezy
21 MHorousnens! ¢ neasiMu Kodpdunrentamu. Teopema Buera
22 Pelenue cucteM JTMHENHBIX YPaBHEHUIN
23 Martpuna CUCTEMBI TUHEHHBIX YPABHEHUN
24 Onpenenurens MaTpullbl 2X2, €ero reOMeTpUYECKU CMBICT M CBOMCTBA
25 Brruncienne 3HaueHUs ONPEeTUTENs
26 IIpuMeHeHne onpenenuTens s PEIIeHNs] CUCTEMBbI JMHEHHBIX YPABHEHUN
27 Pemenue npukiagHpIX 3a7a4 ¢ MOMOIIBIO CUCTEMbI JIMHEWHBIX YPABHEHUI
28 Konumponvnas paooma Ne2 no meme «Mnoixcecmeo oeiicmeumenbHvlxX 4u-
cen. Mnozounenoty
@ynknun u rpapuxu. CrenenHasi pyHKnus ¢ mesabiM nokasaresem - 12 yacos
1 CrnocoOs1 3ananus pyHkuuu. BzanMuo obpatueie pynkuuu. Komnosunus
GyHKIUH.
2 I'paduk pynkuuu. dnemeHTapHble IpeodbpazoBaHus rpadukoB QyHKIUN
3 OO6nacTh onpeseieHnsl 1 MHOYKECTBO 3HAUCHUM (PYHKITUN
4 Hymu gynkiun. [TpomexxyTku 3HaKONOCTOSIHCTBA
5 Yéruple u Heu€THbIe pyHkuuu. [lepuoanuecknue GyHkuu
6 ITpomexyTK MOHOTOHHOCTH (DYHKIIMH. MakCUMyMbl U MUHUMYMbI (YHKIIUU
7 Haunboubiiee n HanMeHblee 3HaUYeHUE (QYHKIIMH Ha TPOMEXKYTKE
8 Jluneitnas u kBagpaTuuHas QyHKIUHU. DJIEMEHTapHOE HCCIeI0BaHue U rpa-
buku QyHKUINN
9 JpobHo-nuneliHas GyHKIUU. DIIeMEHTapHOE HCCIeI0BaHuE U IpaUK ITUX
byHKIMI




10

CrerneHn ¢ LETBIM ITOKa3aTeneM. buanom HeroToHa

11

CrenenHas GyHKIHS C HATYPAJIBHBIM U 1IEJIBIM MMOKa3ateneM. E€ cBoiicTBa u
rpadux

Konumponvnas paooma Ne3 no meme « Oynkyuu u pagpuxu)

ApupmeTndecKuii

KOpeHb N-o0ii cTenenu. MppanuonanbHble ypaBpHeHus - 18 yacos

Apudmernuecknii KOpeHb HaTYpaJIbHON CTEIIEHH U €r0 CBOICTBA

[TpeobpazoBaHys YHCIOBBIX BBIPAKEHUM, COJIEPKAIMX CTEIEHU

BriHecenne MHOXKUTEIIS H3-T10 3HaKa KOPpHA

BHecenne MHOKUTENA I10J] 3HAK KOPHA

CoxkpailieHue 1po0ei, CoepiKaInX paauKabl

[TpeobpazoBaHre UppaMOHATBLHBIX BBIPAKESHUI

IToBTOpeHwme Mo TeMe «ApupMETHIECKUN KOPEHb N-HOW CTEIICHNY

OINOO|OPBWIN -

Konumponvnaa paboma Ned no meme «Apugpmemuueckuil kopenv n-oi
cHMenenuy

HppanuonaibHble ypaBHEHUS

10

O06J1acTh 1ONYCTUMBIX 3HAYCHHUHN UPPALMOHAIILHOTO YPaBHEHHS

11

OCHOBHBIE MCTO/IbI PCHICHH A UPPALlHOHAJIbHBIX ypaBHCHI/Iﬁ

12

PaBHOCWIBHBIE ITEPEXO/IBbI B PELICHUU UPPALMOHAIBHBIX YPABHEHUI

13

ANTOPUTM pellleHus] UpPaIMOHATILHBIX YPaBHEHHH

14

Pemienne nppanmoHaIBHBIX YPaBHEHHUN

15

Pemienne nppanimoHaIBHBIX YPaBHEHUN

16

CaoiicTBa U rpaduK KOpHs N-0i CTeNeHH KaK (yHKIIMH OOpaTHOM CTENEHH C
HaTypaJIbHbIM I10Ka3aTeleM

17

[ToBTOpenue no reme «MppanroHaibHble YpaBHEHHS

Konumponvnas paboma No5 no meme «Uppayuonanvnule ypasuenusn

IToka3zaTtenbHasn (l)yHKIII/IH. IToka3zaTeabHble YPaBHECHUSA - 10 yacos

CrenieHb ¢ pallOHAJIbHBIM ITOKAa3aTCJIICM U eé cBolicTBa

IToxa3zatenpHas QpyHKIMS, €€ cBOiicTBa U rpadux

Vcnonp3oBanue rpaduka GyHKIUU AT pelIeHUS YpaBHEHHMA

ITokazaTenbHbIE YpaBHCHU

OCHOBHBIE METO/Ibl PEIlIEHNUs] TOKA3aTEJIbHBIX YPaBHEHUN

HpI/IBeI[eHI/Ie o0eux vacrei YpaBHCHHA K OTHOMY OCHOBAHHUIO

BoiHecenme 06111ero MHOKUTEINS 3a CKOOKY

MeTto 3aMeHBI nepeMeHHoﬁ B ITOKA3aTCJIbHBIX YPABHCHUAX

O ONO|OIBRIWINF

MeTo MoYJIEeHHOTO JIeICHUS

[EEN
o

Konmponsnas pavoma Ne6 no meme «llokazamenvnasn gpynkyus. Iloxa-
3amenbHble yPAGHEHUA)

Jlorapudpmuueckas pynkuus. Jlorapupmudeckue ypapHenus - 18 yacos

-

Jlorapugm umncna
. OCHOBHBIE METO/IbI pelIeHHs JIoTapu(MUIECKUX YPAaBHEHHIA.

CaoiicTBa norapupma

Jlecatuunble Jorapugmsl

HatypasibHble norapu@msl

[IpeoOpazoBaHue BBIpAKEHUN, COASPIKAIIMX JIOTapru (MBI

Jlorapudmuueckas pyHkius, € CBOWCTBa U rpaduK

Hcnonp3oBanue rpaduka QyHKIUU A7 pelIeHUs] YpaBHEHHM

ODYHKIMOHATBHO-TPa)UIECKUN METOJ1 PEeLlIeHNs] ypaBHEHUH

OO N0 jWN

Konumponvnas paboma Nol no meme «/lozapugpmuuecxkan pynxuyusn»

[EEY
o

Jlorapudmuueckue ypaBHeHUs

[EEN
[EEN

PaBHOCHIIBHBIE TTEPEXO0/Ibl B PEHICHUH JIOTapu(MUUECKUX YpaBHEHHH

[EN
N

Pemenue ypaBHeHHI 10 onpeieNIeHU0 Joraprudma

[EEN
w

Metoz NOTEeHIIUPOBAHUS




Mertoz BBeIeHUsI HOBOM NIEPEMEHHOU

15 Meton norapudmupoBanus

16 Ilepexox K HOBOMY OCHOBaHHIO

17 Pemenue norapudmMuyecknx ypaBHECHUI

18 Konumponvnas paboma Ne8 no meme «/lozapughmuueckue ypasnenusn»

Tpuronomerpuyeckue Bblpa:keHusl M ypaBHeHus - 22 yaca

1 CuHHyC, KOCUHYC YHCIOBOI'0 apryMeHTa

2 TaHreHc ¥ KOTAHI€HC YMCIIOBOTO apryMeHTa

3 ApPKCHHYC, apKKOCUHYC Y ApKTaHI€HC YMCIOBOT0 ApryMEHTa

4 Tpuronomerpuyeckas OKpyKHOCTb, OIIPEAEICHUE TPUTOHOMETPUYECKUX
(YHKIMH YUCIOBOTO apryMeHTa

5 OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA

6 DopMyIibl TBOMHOTO yria

7 DopMyJIbl TOHUKEHUS CTENIEHU

8 DopMyJibl TOJOBUHHOIO yIJIa

9 DOpMyIIbl CYMMBI apTYMEHTOB

10 DopMybl CyMMBbI QYHKITHHA

11 DopmyIibl Tpou3BeneHNs QYHKIUN

12 ITpeobpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUHN C OMOILBIO (hopmyn

13 Konmponvnasa paboma NeQ no meme «Tpuzonomempuueckue ebiparx;cenusn

14 Pemienne ypaBHeHus COSX = a

15 Permienne ypaBHeHus SiNX = a

16 Pemienne ypaBuenuit tgx = a, ctgx = a

17 MeTo/1 3aMeHbI IEPEMEHHON

18 YpaBHeHUs!, CBOALIMECS K KBaJJPaTHBIM YPaBHEHUSIM

19 MeTtoJ1 pa3iioKeHHsl Ha MHOKUTENIN

20 OnHOPOIHBIE TPUTOHOMETPUYECKHUE YPABHEHUS

21 PemieHne TpUroHOMETpUYECKUX YPaBHEHHUM

22 Konmponvnasa pavboma NelO no meme «Tpuconomempuueckue Ypagne-
HUAY

IlocsenoBarenbHoCTH U nporpeccun - 10 yacos

1 ITocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUS MOCJIEA0BATEILHOCTEH

2 MeTto1 MaTeMaTUYECKON MHITYKIINU

3 MOHOTOHHBIE ¥ OTPaHUYEHHBIE [TOCJIEN0BATEILHOCTH

4 Apudmerndeckas 1 reoMeTpuuecKas Iporpeccuu

S) beckoHeuyHO yObIBaroI1asi reOMETpUYecKast IPorpeccus

6 CymMa 6ecKOHEUHO yObIBaroIIei reOMeTpUIECKOil Mporpeccuu

7 JIMHENHBIN ¥ SKCHOHEHIMAIBbHBIN pocT. Yncio e

8 DopmyIia CIIOKHBIX MPOLIEHTOB

9 Hcnonp30BaHnEe IPOrpECCUU ISl pELIEHUs] pEAJIbHBIX 3a]a4 PUKJIaJHOTO
Xapakrepa

10 Konmponsnaa paboma Nell no meme «Ilocnedosamenvnocmu u npozpec-
cuuy

HenpepsbiBHuble pynkuun. Ilponssoanas - 20 yacos

1 HenpepriBable pyHKIMMN 1 UX cBoiicTBa. Touka pa3pbiBa

2 AcumnTotsl rpagukoB ¢yHkIui. CBoiicTBa (pyHKIIMI HENPEPHIBHBIX HA OT-
peske

3 MeTo 1 MHTEepBaJIOB JUIsl pEIIEHNs] HEPABEHCTB

4 [TprMeHeHne CBOMCTB HeNPephIBHBIX (DYHKIMN AJIs1 peIIeHus 3a/1a4

5 [lepBast u BTOpas mpou3BoIHbIE PYHKINU

6 Omnpenenenne, reoOMeTpUYECKU 1 PU3NYECKUI CMBICI TPOU3BOTHON

7 ANTOpPUTM HaXOXAECHUS IPOU3BOIHON




8 Dopmynsl qudGepeHnrpoBaHms
9 [Tpon3BoHas cTeneHHON QYyHKITUN
10 [Tpou3BoAHbIE AIIEMEHTAPHBIX (DYHKIHUN
11 Bprumnciienre mpou3BOIHBIX 3JIEMEHTAPHBIX ()YHKIIHHA
12 [Tpon3BoHas cyMMbl QyHKIUI
13 [TponsBoHas mpousBeaeHUADYHKITUI
14 [Tpon3BoiHas YaCTHOTO (PYHKITHI
15 [Tpon3BoiHAs KOMIIO3UIWHU (PYHKIUH
16 [TonsiTvie 1 BbIUKCIIEHHE TPOU3BOJHON N-TO MOPSIIKA
17 JuddepennmpoBanue caoxHONH GYHKIUU
18 VYpaBHeHue KacaTellbHOU K rpaduKy O yHKIIMH
19 YpaBHeHUe KacaTelbHON K TpapuKy QYHKINN
20 Koumponvnas paboma Nel?2 no meme «Henpepoienvie pynxkyuu. Ilpous-
600HAA»
IloBTOpeHue, 06001IEHNE, CHCTEMATH3AIUS 3HAHMIA - 2 yaca
1 Perienust TpUroHOMETpHUYECKUX ypaBHEHUIN
2 CucremaTu3anus 3HaHUN

IHoypounoe nianupoBanue AJI'EBPA u Haua/ia MaTeMaTu4eckoro anaansa, 11 kiaacc

No Jlama Tema ypoka
n/n | Ilnan ‘ Daxkm
HccnenoBanue pyHKumii ¢ NOMOIIbIO POU3BOHOM - 24 yaca
1 [ToBTOpenue. ®opmynsl quddepeHIpOBaHM
2 [TpaBuna quddepeHnmpoBanus
3 [TpuMeHeHHe NpOoU3BOIHOMN K MCCIeI0BaHUIO (DYHKIMH HA MOHOTOHHOCTh
4 [TprmMeHeHne TPOU3BOTHON K MCCIIEIOBAHNIO (DYHKIIMKA HA SKCTPEMYMBI
5 DKCTpeMyMbl QYHKIIUU
6 Beruucienue 5KCTpeMyMoB (pYHKIIUU
7 [TprMeHeHre TpOn3BOJHOMN I JOKA3aTeJIbCTBA TOKIAECTB U HEPABEHCTB
8 IToctpoenue rpagukoB GyHKIMH
9 Hccnenoanne pyHKINK U IocTpoeHue rpapuka QyHKIUU
10 CBs13b Mex 1y rpaukoM QyHKIIMH U TpaguKOM €€ MPOU3BOAHOM
11 HawuOospiee 1 HauMeHbllee 3Ha4eHUs1 GYHKIMU Ha IPOMEKYTKE
12 3agaun Ha OTHICKAHKE HANOOJBIINX U HAUMEHBIINX 3HAYEHUN BETNYNH
13 Pemienue 3a/1a4 Ha HaX0Xk/IeHHUE HAUOOJIBIIMX M HAUMEHBUINX 3HAUYEHUH
14 [TprmeHeHre TPON3BOJHON K UCCIIEIOBAaHUIO (YHKITUH
15 Konmponsnaa paboma Nel no meme «Hccnedosanue pynxkyuit ¢ nomo-
W{b10 NPOU3EOOHOI)
16 [TpuMeHeHre NPOU3BOIHOM /JIs1 HAXO0XKIEHUS] HAWJIYUIIEro PEeLIeHNs B IpU-
KJIQJHBIX 3a/1a4ax
17 IIpuMeHeHne NPON3BOHON B PEIICHNH 3a/1a4
18 [TpuMeHeHne NPOU3BOIHOM /17151 HAXO0XKIEHHUS HAWITYUIIEero PEeLIeHUs s
oIpeziesIeHus] CKOPOCTH IPoliecca, 3aaHHOT0 GopMYIIOi UK rpaduKoM
19 [TpuMeHeHne TPOU3BOTHOMN /ISl HAXO0XKIEHUS HAWIIYUIIEeTo PeIeHUs 11
olpeziesieHusl YCKOpPEeHHs npoliecca, 3aaHHoro GopmMyIioit wim rpadpukoM
20 Komnosurus GpyHKimii
21 ["'eomeTpuueckure o0pa3bl ypaBHEHUH Ha KOOPAMHATHOM IJIOCKOCTH
22 ["'eomeTpryeckue 00pa3bl HEPABEHCTB Ha KOOPAMHATHOMN MJIOCKOCTH
23 IToBTropenue o teme «VccnenoBanue GyHKIUN C MOMOIIBIO TPOU3BOIHOM
24 Konumponvnas paboma Ne2 no meme «HMccnedosanue goynkuyuii ¢ nomo-
U{b10 NPOU3EOOHOI)

IlepBooOpa3Has u uHTerpaJ - 12 yacos




ITepBooOpazHas

OCHOBHOE CBOMCTBO MIEPBOOOPA3HBIX

IlepBooOpa3HbIe 3eMEeHTapHBIX (PYHKITHIA

[TpaBuiia Haxoxk/1eHUs IEPBOOOPA3HBIX

HNurerpai. I'eomerpuyeckuii CMbICI MHTETpasa

Brruncnenue onpenenéanoro narerpaia no Gopmyne Herotona-Jleitbnuna

[TpuMmeHeHre uHTerpaia A HaX0XACHUS IJIomaael IIOCKUX GUryp

[Tpumenenne nHTerpaia i HaXoXJAeHUs: 00bEMOB Fr€OMETPUYECKHX TeT

O ONO|OIBR|IWIN(F

[Tpumepsl pemennii nuddepeHIMaTbHbIX YPaBHCHUI

MaremaTrueckoe MOJEINPOBAHUE PEATbHBIX IPOLIECCOB € IOMOLIBIO AU -
(depeHIanbHbIX YpaBHEHHH

[ToBTOpenue no reme «IleppoobpaszHas u UHTErpa»

Koumponvnasa paooma Ne2no meme «llepeoodpaznan u unmezpany

I'padpuxu

TpUroHomerpuyecknx pynknuii. Tpuronomerpuyeckue HepaBeHcTBa - 16 4acoB

Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U TpaduKu

CgoiicTBa U rpaduk QYHKIHH Y = COSX

CaoiicTBa U rpaduk QyHKIHH Y = SINX

I'paduku pynkuuit y = tgX, y = ctgx

Pemenne TpuroHoMeTpuUECKUX ypaBHEHHUH € MOMOUIbIO I'pauKOB

OT60p KOpHEH TPUTOHOMETPUUECKHUX ypaBHEHUH C MOMOIIBI0 rpaduka

OT60p KOpHEH TPUTOHOMETPUUECKHUX ypaBHEHUI METOJIOM nepedopa

OT60p KOpHEN TPUTOHOMETPUUECKHUX YPAaBHEHUI ABOWHBIM HEPABEHCTBOM

OO N |WIN|F-

OT60p KOpHEH TPUTOHOMETPUUECKHUX YPABHEHUH C MTOMOIIBIO TPUTOHOMET-
PHUYECKON OKPYKHOCTH

TpI/IFOHOMCTpI/I‘ICCKI/Ie HCPABCHCTBA

11

Mertozp!l perieHre TPUrOHOMETPUYECKUX HEPABEHCTB

12

Pemenue TPUTOHOMCETPHUYCCKHNX HCPABCHCTB

13

Perienrie TpUroHOMETPUYECKUX HEPABEHCTB IpaduyecKu

14

PenieHne TpUroHOMETpUYECKUX HEPABEHCTB

15

[ToBTOpenue no teme «I'paduxu Tpuronomerpudeckux ¢pyakiuit. Tpurono-
METPUYECKHE HEPABEHCTBA

16

Konumponvnas paboma Ne3no meme «I paghuku mpuzonomempuueckux
¢ynxyuil. Tpuzonomempuueckue HepaseHcmea

HppauuonajibHble, NOKa3aTejbHbIe U Jorapupmuyeckue HepaBeHCTBa - 24 yaca

[IpocTeiimue noka3zareabHble HEPABEHCTBA

CBGI[CHI/IC IOKa3aTCJIbHOTI'O HCPABCHCTBA K HpOCTCfIH.ICMy

Mertoz BBeIeHUsI HOBOM NIEPEMEHHOM

Pasnoxxenue Ha MHOXKUTENN

CBGI[CHI/IC K paBHOCI/IHBHOﬁ COBOKYITHOCTH

Mertop panimoHanu3anuu (3aMmeHa MHOKUTEIIEH )

I'padrueckue MeTo bl pEeNICHUs] IOKA3aTeNbHbIX YPABHEHUN 1 HEPABEHCTB

[Tpocreiimue norapudmMuyecKre HEpaBeHCTBA

OO NP WIN|F

Jlorapudmudeckne HepaBEeHCTBA, CBOJISIIIIMECS K TPOCTEUIITNM

[EEN
o

Mertoz 3aMeHbI IEPEMEHHOU

[EEY
[EEY

Jlorapudmuueckne HepaBeHCTBA, CBOISIINAECS K PAITMOHAIbHBIM

[EEN
N

Jlorapudmuueckue HepaBeHCTBA, COJIEPIKAIINE TIEPEMEHHYIO B OCHOBAHUU
norapudma

13

Meto HHTEpBAJIOB

14

I'padmueckuit MmeTon penieHus JorapupMuIeckux ypaBHEHUH 1 HEpaBEHCTB

15

HppanroHanbHbIE HEPABEHCTBA CTAHAAPTHOIO BUAA

16

Meroz nepexona K paBHOCUIBHON CUCTEME

17

Jpo6HO-uppanmonaibHble HEPAaBEHCTBA




18

Mertoz 3aMeHbI IEPEMEHHOU

19

I/IppaHI/IOHaJ'IBHBIC HCPABCHCTBA CMCIHIAHHOTI'O THUIIA

20

HppaunonanbHble IorapuMuiyeckue HepaBeHCTBA

21

YMHOXEHUE Ha CONPSLKEHHOE

22

Meton HHTCPBAJIOB

23

I'padmueckuii MeTos1 penieHns UpPavOHATIBHBIX YPaBHEHUI U HEPABEHCTB

24

Koumponvnasa paooma Nedno meme «HUppayuonanvhnole, nokazamenvHole
U 102apudmuyecKue HepaseHcmea

KoMmnuekcHbie yncia - 10 yacos

IloHATHE KOMIUIEKCHOTO YHCIIa

Anrebpanueckasi popma 3armucu KOMIUIEKCHOTO YHCTIa

ApI/I(l)MCTI/ILICCKI/Ie orncpanrn ¢ KOMIINICKCHBIMHU YHCJIaMU

Apudmernueckre onepanuy ¢ KOMIJICKCHBIMU YUCIaMH

TpI/IFOHOMeTpI/I‘ICCKaH (I)OpMa 3aIlIiMCHU KOMIIJICKCHOI'O YHCJia

I/I306pa}KCHI/IC KOMIIJICKCHBIX YHCCJI Ha KOOpI[PIH&THOﬁ IIIIOCKOCTHU

dopmyna Myaspa

KOpHI/I N-0i1 CTEIIEHN U3 KOMIIJIEKCHOT'O YHCa

OO NO|OIAWINF-

HpI/IMGHCHI/Ie KOMIIJICKCHBIX YUCECII JJI pCHICHUSA (1)I/I3I/I‘IGCKI/IX U reoMETpUlIC-
CKHUX 3aJa4

[EEN
o

Koumponvnas paooma Ne5no meme «Komnnekcuole uucaay

HatypaJabHble u neasie unciaa - 10 yacos

HaTypaanble H OCJIbIC YHClla

HpI/I3HaK JACIIMMOCTH LCIIBIX YHUCEI

[IpumMeHeHre NPU3HAKOB AEITUMOCTHU HEJbIX YHCEI

ITpumenenue HOJl u HOK nyist penieHus 3a1a4 B 1EbIX YUCIaX

Brrunciaenue ocTaTkoB 1o MOAYJIIO JJIA pCIICHUSA 3a/1a4 B HEJIbIX YUCJIaX

HpI/IMeHCHI/IC OCTATKOB 10 MOAYJIXO JJISA pCIICHUS 3a]a4 B LECJIbIX YUCIIaX

Anroput™m EBkinna

HpI/IMGHCHI/Ie AJIrOpUTMa EBKJH/II[a JJI pCIICHMA 3a4a4 B HCJIbIX YHUCJIaX

O ONO|OIBRWINF

HOBTOpeHI/IC 10 TEMC ((HaTypaJ'ILHLIe U O CJIbIC YHCJIa»

[EEN
o

Konmponvnaa paboma Nebno meme «Hamypanvuwie u yenvie uuciay

CucreMbl pallHOHATBbHBIX, HPPALMOHAJTbHBIX MOKA3ATEJIbHBIX U JIOTaAPU(PMUYECKHUX YPABHEHUI —

12 yacoB

CucreMa 1 COBOKYITHOCTh YpaBHEHUI

PaBHOCHIBHBIE CUCTEMBI M CHCTEMBI-CIIEACTBUS

OCHOBHEBIC MCTOABI pCHICHUA CUCTCM pallMOHAJIBHBIX ypaBHCHI/Iﬁ

OcHOBHBIC MCTOJbI pCHICHUA COBOI(YHHOCTCI\/’I PpallnOHAJIbHBIX ypaBHCHI/Iﬁ

OOHOPOJHBIE CUCTEMBI YPaBHEHUI

OCHOBHBIE METOJIbl PELIEHUS] CUCTEM HPPALMOHAIBHBIX YpaBHEHUI

OcHOBHBIC MCTOJbI pPCHICHUSA COBOKYHHOCTGIZ HPppaluOHAJIIbHBIX ypaBHeHI/Iﬁ

OcCHOBHEBIC MCTOJABI pCICHUA CUCTEM IMOKA3aTCIIbHBIX ypaBHeHI/Iﬁ

OO N0 WIN|F

OCHOBHBIE METO/Ibl PEIIEHUs] COBOKYITHOCTEN NOKAa3aTENbHBIX YpaBHEHUN

OcCHOBHBIC MCTOJbI pCHICHUSA CUCTCM JIOI‘apI/I(bMI/IquKI/IX ypaBHCHI/II\/'I

OCHOBHBIE METOJIbl PEIIEHUs] COBOKYITHOCTEH JIorapu(MUYECKUX YpaBHEHUH

Konumponwvnasn paboma Ne7no meme «Cucmemol payuonanbHuixX, uppayuo-
HAIbHBIX NOKAZAMETbHBIX U J102APUPMUYECKUX YPAGHEHUIL)

3agaum ¢ napamerpamu - 16 yacon

PanuonansHbIE YpPaBHCHHA C TapaMCTpaMn

PanroHanpHbIe HEPABEHCTBA C TAPAMETPAMH

PanuonanbHbBIE CUCTEMBI C napamMmeTpamMmmn

HppanuroHanbHbIE YPaBHEHHUS C TApaMeTpaMu

QB WIN|F-

WppanmoHaibHbl HEpaBEHCTBA C TapaMeTpamMu




HppanuonajibHbIe CUCTEMBI C IApaMeTpaMu

[Toka3arenbHble YypaBHEHUS C TapamMeTpamMu

Iloka3zarenbHble HEPABEHCTBA C NApaMETPaMHU

ITokasaTenpbHBIE CHCTEMEI C napamMeTpaMmu

10 Jlorapudmudeckue ypaBHEHHS C mapaMeTpaMu

11 Jlorapudmrueckne HepaBeHCTBA C TapaMETPAMHU

12 Jlorapudmudeckue CUCTEMBI ¢ TTapaMeTpamMu

13 TpuroHoMeTpUyYeCKre YpaBHEHHS C MapamMeTpamMu

14 TpuronomeTpruyeckrue HepaBeHCTBA C MapaMeTpaMu

15 TpuronomeTpruyecKkue CUCTEMBI C TapamMeTpaMu

16 Konumponvnasa paboma Ne7no meme «3adauu c napamempamu)
IloBTOpEHue, 006001IeHNe, CHUCTEMATH3AIIUA 3HAHMI - 16 yacoB

1 ApudmeTndeckne onepanuu ¢ 1eHCTBUTEILHBIMI YUCIAMU

2 Pemenue npoOHO-paniOHAIBHBIX YPaBHEHUH

3 DJIeMEeHTapHOE HCClieJoBaHne U rpaduku QyHKIII

4 [IpeoOpa3oBaHus YUCIOBBIX BBIPAXKECHHH, COEPIKAITUX CTENIEHN M KOPHU

5 Pemenne nppanmoHaabHBIX ypaBHEHUIN

6 OCHOBHBIE METOJIbI PEIIEHNUs] TOKA3aTENbHBIX YPAaBHEHUN

7 Pemenue norapupmuueckux ypaBHEHUN

8 [TpeobpazoBaHre TPUTOHOMETPUYECKUX BBIPAKEHUN

9 Pemenue TpuroHOMeTpUIECKUX ypaBHEHUHN

10 OT60p KOpHEN TPUTOHOMETPUUECKUX YPaBHEHUN

11 Brruncnenne npou3BOAHBIX AIEMEHTAPHBIX (PYHKINN

12 [TpumMeneHne npon3BOIHON K UCCIETOBAHUIO (DYHKITHH

13 [TpumeHeHre uHTerpaia s HaX0XACHUS IIoaiel IIOCKUX GUryp

14 Ilpomesrcymounana ammecmavyusn. Hmozosasa konmponvnasn paboma (No§)

15 AHanu3 pe3yinbTaToB KOHTPOJIBHON pabOThI

16 CucreMaruszanus 3HaHUN
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