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MHNOACHUTEJ/IbBHAA 3AITNCKA

VYuebHbI Kypc «Anrebpa W Hayala MaTeMaTHYECKOrO aHalW3a» SBISCTCS OJAHMM M3 HauOonee 3HAYMMBIX B
IporpaMmMme CpemHero ooIero oopa3oBaHus, MOCKOJbKY, C OJHOW CTOPOHBI, OH 0OECIICUMBACT WHCTPYMEHTAIBHYIO 0a3y
JUISl U3Y4CHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C JAPYroil CTOPOHBI, (OPMHPYET JIOTHYECKOe M abCTpakTHOE
MBIIUICHHE OOYYarONMXCs Ha YPOBHE, HEOOXOAMMOM JUIsi OCBOCHHS HH(POPMATHUKH, OOIICCTBO3HAHHS, HCTOPHH,
CIIOBECHOCTH W JIPYTHX TUCIMIUTHH. B paMkax NaHHOrO y4eOHOro Kypca OOydarolMecs OBJIAJICBAIOT YHUBEPCAJIbHBIM
SI3BIKOM COBPEMEHHOM HayKHU, KOTOpask GOpMYIHPYET CBOU JOCTIKECHHS B MATEMaTHIECKOH (opMme.

VYuebHbIH Kype aireOpbl M Havyajl MaTeMaTHYeCKOro aHallh3a 3aKaJblBA€T OCHOBY [UIS YCIICIIHOI'O OBJIAJICHUSI
3aKOHAMHU (DU3HMKH, XUMHUH, OHOJOIHH, TIOHUMAHHSI OCHOBHBIX TCHACHIUN Pa3BUTHSA SKOHOMUKH M OOLIECTBEHHOH KU3HH,
MO3BOJISICT OPUCHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIOIb30BATh UX VIS
JaJbHEHIIero o0pa3oBaHus U B MOBCEIHEBHOW KU3HHU. B TO e BpeMsl oBlaJieHHe aOCTPaKTHBIMU U JIOTHYECKH CTPOTUMH
KOHCTPYKIHMSIMH anreOpsl ¥ MaTeMaTHYECKOr0 aHAIM3a Pa3BUBACT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH
HCTHHHOCTb, JOKA3bIBATh YTBEPXKICHHUS C MOMOIIBI0 HHAYKIMK U PACCYXKAATh NeIyKTHBHO, UCIIONB30BaTh 0000IICHHE U
KOHKPETH3AlINI0, a0CTPparupoOBaHUE U aHAJIOTHIO, (POPMHUPYET KPEaTHBHOE U KPUTHIECKOE MBIIILICHHUE.

B xozme m3ydeHmst ydeOHOro kypca «Aisrebpa W Hayaja MaTEMaTHYECKOTO aHAIM3a» OO0YdYalOIIHecs MOIydaroT
HOBBI/ ONBIT PEIICHUS] MPUKIAAHBIX 3aja4, CAMOCTOSATEIBHOrO TMOCTPOCHUS MATEMAaTHYECKUX MOJeNeld pealbHbIX
CHUTYallui, UHTEPIPETAIMH MOJTYYCHHBIX PEUICHHUH, 3HAKOMSTCS C MPUMEpPaMH MAaTeMAaTHYECKHX 3aKOHOMEPHOCTEH B
MPHUPOJIE, HAYKE M UCKYCCTBE, C BBIAAIOIIMMHUCS MATEMATHYSCKMME OTKPBITHAMH M UX aBTOPAMHU.

VYuebHbI Kypc 00J7aJaeT 3HAYUTENbHBIM BOCIHMTATEIBHBIM TMOTECHIMAIOM, KOTOPBIH peamu3yeTcs Kak uepes
y4eOHBII MaTepual, CrocoOCTBYIONNNA (HOPMHPOBAHMIO HAYYHOTO MHPOBO33PEHHMS, TaKk M uepe3 crerudpuky yueOHOi
JICATENBHOCTH, TPEOYIOmIeH MPOMOKUTEIBHON KOHICHTPAIIMH BHHMAHHUS, CAMOCTOSATENBbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3@ MOJYYEHHbBIH pe3ysbTar.

B ocHOBe MeTOAMKHN 00yUeHHUs anreOpe M HayaaaM MaTeMaTHYeCKOTO aHalu3a JICKHUT JeSTeIbHOCTHBIA TPHHIIAT
00y4eHHS.

B crpykrype ydeOHOro kypca «Anredpa M Hayaga MAaTeMaTHYECKOTO aHANM3a» BBIICICHBI CICAYIOIIHE
coJiepKaTeNnbHO-MeToquYeckue JTUHUM: «Hucna u BeraucneHus», «OyHkuun U rpagukn», «YpaBHEHHS U HEPaBEHCTBAY,
«Hauana marematnyeckoro ananmszay, « MHOXeCTBa H JIOTHKa». Bce OCHOBHBIE CONEPKATENBHO-METOIHYECKUE JTHHUH
U3Yy4YaroTCs Ha MPOTSDKCHUH JBYX JIET OOYUEHHUSI HA YPOBHE CPEIHEro OOIero o0pa3oBaHMUs, €CTECTBEHHO IOMOHSS APYT
Jpyra W IOCTEIIEHHO HACHIIASCh HOBBIMH TEMaMM M paszjenamu. J[aHHbIH ydeOHbBIA Kypc SIBISIETCSl MHTETPATHBHBIM,
MOCKOJIBKY O0BeAMHsET B cebe Ccomep)KaHWe HECKOIBKMX MaTeMaTHYeCKMX AWCLMIUIMH, TAaKuX Kak anredpa,
TPUTOHOMETPHS, MaTeMAaTHICCKUI aHaIU3, TEOPHsS MHOXECTB, MaTeMaTHYeCKasl JIOTMKAa W 1pyrue. Ilo mepe TOro kak
o0yuJaroryecs: OBJIaAeBalOT BeE Oojee IMPOKMM MAaTEeMATHUYECKHM allapaTtoM, Y HUX MOCIEI0BATEIbHO GopMHUpyeTcs U
COBEPILEHCTBYETCS YMEHUE CTPOUTH MAaTEMaTHYECKYIO MOJIEIb PEAbHOM CUTYALUH, IPUMEHITH 3HAHUS, TIOYICHHbIC TIPH
U3y4CHHH y4eOHOro Kypca, IS PEIICHHsS CaMOCTOSATEIbHO CHOPMYITHPOBAHHON MaTEMaTHYECKOH 3amadd, a 3aTeM
HHTEPIPETUPOBATH CBOI OTBET.

ConepxatensHo-MeToauueckass JuHHA «Uucna W BBIYHCICHUS»  3aBepiiaeT (OPMHUPOBAHHE HABBIKOB
HCIIONIb30BaHUsI ACHCTBUTEIBHBIX YHCEN, KOTOPOe OBLIO HAUYaTo Ha ypOBHE OCHOBHOro o0Iiero obpasoBanus. Ha ypoBHe
cpenHero oduiero o0pa3oBaHus 0C000€ BHUMaHHE yJessiercss (POPMHUPOBAHHIO HABBIKOB PALMOHATBHBIX BBIYHCICHHH,
BKIIOYAMOMINX B ce0s WCIONB30BAHME DPA3IMYHBIX (OPM 3aIlMCH 4YMCIA, YMEHHE JeiIaTh IMPUKHUAKY, BBIIOIHSITH
npHOIKEHHBIC BHIYUCICHHS, OLICHUBATD YMCIIOBBIC BBIPAKEHHS, pabOTaTh ¢ MATEMAaTHYECKUMK KOHCTAHTAMHU. 3HAKOMBIC
00y4aroIMMcsT MHOXKECTBA HATYPAJIbHBIX, [ENBIX, PALMOHANBHBIX U NCHCTBUTEIBHBIX YHCEN JOMONHIIOTCS MHOKECTBOM
KOMIUTEKCHBIX YHCeNl. B KaKIOM M3 3THX MHOKECTB PAacCMAaTPHBAIOTCS CBOWCTBEHHBIC €My CrieHH(UYecKHe 3aJadd U
OIepalyy: JEIeHHE HALeI0, OIIEPUPOBAHNE OCTATKAMK HA MHOKECTBE IIENBIX YHCEN, 0COOBIE CBOMCTBA PALIMOHAIBHBIX H
HPPALHOHATBHBIX YHCeN, apru(METHUSCKHE ONEpally, a TAKKe M3BJICUCHHE KOPHS HATYpaJbHOW CTEHCHH HAa MHOXECTBE
KOMIUTIEKCHBIX 4YHCell. bmaromaps mociaenoBaTenbHOMY DPAaCHIMPEHHIO KPyra HCIONB3yeMBIX YHCEI M 3HAKOMCTBY C
BO3MOJKHOCTSIMU MX HPHMEHEHHUsI [UTSl PELICHUsI Pa3InIHbIX 33034 (GOpPMHUpPYETCs MPEICTABICHHE O CANHCTBE MAaTEMAaTUKH
KaK HayKH U €€ POJIH B IOCTPOCHUH MOJEIEH PEaTbHOr0 MUPA, IIHPOKO UCIIONB3YIOTCS 0000IICHHE i KOHKPETHU3ALHS.

JIunust «YpaBHEHUS M HEPABEHCTBA» PEAIHM3yeTCsl HA MPOTSHKCHHH BCEro OOYUCHHS HAa YPOBHE CPEIHErO OOLIEro
00pa3oBaHus, MOCKOJIBbKY B KaXOOM paszeie IIporpaMMbl MPEemAyCMOTPEHO DEIICHHE COOTBETCTBYIOIIMX 3azad. B
pesynpTaTe OOY4YarOIIMECs OBIAACBAIOT PA3IMYHBIMH METOAAMH PCEIICHHS PAlMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(QMHUUIECKUX U TPUTOHOMETPUUYECKHX YyPAaBHCHHH, HEPABEHCTB W CHCTEM, a TaKKe 3ajad,
COMIepIKAIINX TapaMerphl. [IOMydeHHBIE YMEHHWsI LIMPOKO HCIONB3YIOTCS MPH KCCICAOBAHUHM (QYHKIHMA C IIOMOIIBIO
NPOM3BOAHOM, HPH PELICHHM NPHKIAAHBIX 3a7ad WM 3a0ad Ha HAXO)KACHHE HAWOONBIIMX M HAWMEHBIIHMX 3HAYCHUI
byukiumn. JlaHHasw comepKaTeNbHasl JUHHS BKIOYAaeT B cebs Takke (HOPMHUPOBAHME YMEHHUH BBIIONHATH PACUETHI MO
dopmynam, mnpeoOpa3oBaHUsS PANMOHANBHBIX, HPPALMOHATBHBIX ¢ TPUTOHOMETPHYECKUX BBIPAKCHUH, a TaKKe
BBIPQKCHHH, CONEPXKAIMX CTEeHH W Jorapudmbel. Brmarogaps M3ydeHHio anreOpamdeckoro Marepuana IPOHCXOIUT
JanbHEeHIIee pa3BUTHE AITOPUTMHYIECKOTO K abCTPAKTHOrO MBIIUICHHS OOYYaroIMXCs, (OPMHUPYIOTCS HAaBBIKH
JEMyKTUBHBIX PACCyXICHHUH, paboThl C CHMBOIBHBIMU (HOpPMaMH, IPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B
BUJIE PaBEHCTB M HepaBeHCTB. AureOpa mnpemiaract 3()QEKTHBHbIC WHCTPYMEHTBHI IS PEIICHUS NPAKTHYECKUX H
€CTECTBEHHO-HAyYHBIX 33/1a4, HATJISTHO IEMOHCTPHPYET CBOU BO3MOXKHOCTH KaK SI3bIKa HAYKH.

CoxepxaTtensHo-MeToquueckas JuHHA «DYHKIMH W TpaduKm» TECHO NepeIuieTaeTcs ¢ JAPYTUMHU JIHHHAMH
y4e0HOr0 Kypca, IIOCKOIBKY B KAKOM-TO CMBICIIE 331aéT TIOCIIeA0BATENFHOCTh H3YYEeHHs MaTeprana. M3ydeHrne cTeneHHoil,
MOKa3aTeNbHOM, JIOrapu(pMUUECKON U TPUTOHOMETPUUYECKUX (DYHKIMIA, UX CBOWCTB U TPa(h)MKOB, UCTIONB30BaHUE (YHKIIHIA



JUISL PEIICHNs 3a/1a4 U3 JIPYruX y4eOHBIX NMPEIMETOB U PEasIbHOM KHM3HM TECHO CBSA3aHO KaK C MaTeMaTHYECKUM aHAJIN30M,
TaKk W C pElIeHHeM YypaBHeHWil M HepaBeHCTB. [lpm sToM Oonbloe BHUMaHHWE yhensieTcs (OpMHPOBAHHIO YMEHHS
BBIpaXaTh (OpMyIaMu 3aBUCHMOCTH MEKAY PA3IHYHBIME BETUYUHAMH, UCCIIEOBATH MONYyYCHHBIC (DYHKIUH, CTPOUTh UX
rpadukn. MaTepran 3TOi cofepKaTelbHON JIMHUM HAIeJICH Ha pa3BUTHE YMEHHMH M HABBIKOB, MO3BOJISIONIMX BBIPaXaTh
3aBHCHMOCTH MEXKIy BEIMUYMHAMH B Pa3IMYHONW (hOopMe: aHAIUTHYECKOH, rpadudeckoll u cioBecHOW. Ero msydenne
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIUIEHHS, CIIOCOOHOCTH K 000OIIEHNIO N KOHKPETU3AINH, MCIOJIb30BAHUIO
AHAJIOTHiA.

ConepxatenbHast uHHA «Hauana MaTeMaTH4ecKoro aHaim3a» ITO3BOJISIET CYIIECTBEHHO PACIIMPUTH KPYr Kak
MaTEeMaTUYECKHX, TaK ¥ MPUKIAJHBIX 3a/]1ad, JOCTYITHBIX 00yYarouIMCs, TaK KaK y HUX TOSBIISIETCS BO3MOXXHOCTh CTPOUTH
rpadyKy CIOXKHBIX (DYHKIHIA, ONMpeAensTh UX HAWOONbIIME W HaMMEHBIIWE 3HAYCHUs, BBIYMCIATH IUIOMAnd (GUTYp H
00BEMBI TeJ, HAaXOIUTh CKOPOCTH M YCKOpPEHHWs mporeccoB. JlaHHasi copepKaTelbHas JIMHAS OTKPBIBACT HOBBIC
BO3MO)KHOCTY TIOCTPOCHUSI MaTEMaTHIECKUX MOJIENIed peallbHbIX CHTYalluii, 03BOJSIET HAXOMUTh HAWIydIlee pPelieHre B
MIPUKIIJHBIX, B TOM YHCIE COLUAJIbHO-d)KOHOMHUYECKHX, 33aJadax. 3HAKOMCTBO C OCHOBAMH MaTeMaTHYECKOro aHajn3a
CHOCOOCTBYET Pa3BHTHIO aOCTPAKTHOTO, (hOPMABHO-JIOTHYECKOTO0 M KPEaTHBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHIH
pacrio3HaBaTh MPOSBJICHNS] 3aKOHOB MAaTEMaTHKH B HayKe, TEXHHUKE M UcKyccTBe. OOydaromuecs y3HAOT O BBIIAIOLINXCS
pe3ynbTarax, MoJy4eHHbIX B X0/I€ Pa3BUTHSI MaTEMAaTHKH KaK HayKH, U 00 UX aBTOpax.

ConeprkaTenbHO-MeToqu4ecKas JIMHUs « MHOXECTBa M JIOTUKa» BKIIOYAET B ce0sl 3JIEMEHTHl TEOPHH MHOXKECTB U
MaTeMaTH4eCKOH JIOTUKHU. TeopeTHKO-MHOXKECTBEHHBIE ITPE/ICTaBICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MaTeMaTuKU 1
Npe/IararoT HauOoJjiee YHUBEPCAIBHBIN SI3bIK, OOBEAMHSIONIMH BCE pas/iesibl MaTeMaTHKA M e€ TPUWIOKEHUH, OHU
CBSI3BIBAIOT pa3Hble MaTeMaTHYeCKWe IUCHUILIMHBI M WX MPWIOKEHUS B eauHoe 1enoe. [loaToMy BakHO HaaTh
BO3MOXKHOCTb OOy4aromieMmycsi IOHUMAaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MaTEeMaTHKH M HCIIOJIb30BATh
€ro sl BBIPQXEHHS CBOMX MbICieH. [IpyrMM BakHBIM IPU3HAKOM MaTeMaTHKH KaKk HayKd CJeIyeT HpU3HaTh
CBOMCTBEHHYIO €H CTpOrocTb OOOCHOBaHMH M CJE€JOBaHHE OIpPEAENEHHBIM TpaBWJIaM IIOCTPOEHHS JI0Ka3aTeNbCTB.
3HaKOMCTBO C JJIEMEHTaMH MaTEMaTHYeCKOH JIOTHKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIUICHHST 00y4aromuxcs,
MO3BOJISIET MM CTPOHMTH CBOM PACCYIKICHHSI HA OCHOBE JIOTHYECKUX NPaBHil, (POPMUPYET HABBIKU KPUTUUYECKOT'O MBIIILICHHSI.

B yuebHOM Kypce «Anredpa W Hayajga MaTeMaTHYECKOTO aHAIN3a» IMPHCYTCTBYIOT OCHOBBI MATEMaTHYECKOIo
MOZICNIMPOBAHUS, KOTOpPBIE TPH3BAHbl CHOCOOCTBOBaTH ()OPMHUPOBAHUIO HABBIKOB TIOCTPOCHHS MOJIENed peabHBIX
CUTYyalli, MCCIEOBAHMS STHX MOJEJeH C IOMOLIBIO ammapara ainreOpbl ¥ MaTeMaTHYeCKOro aHallu3a, MHTEePIpeTaluu
INOJTYYEHHBIX PE3YJIbTATOB. Takue 3alaHus BIUJICTCHBI B Ka)K)]I)Iﬁ U3 pPas3fciioB MPOrpaMMmbl, IOCKOJBKY BE€Ch MaTepHall
y4eOHOro Kypca IUPOKO UCIOIb3YyeTCsl ISl pelleHus PUKIAAHBIX 3a1a4. [Ipy penieHnn peajbHbIX MPaKTUYECKUX 3a1a4
oOyuaronuecs pa3BHBAIOT HAONIONATENBHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, aOCTParMpoBaThCs, HCIONB30BATh
aHaJIoruio, 0000LIATh U KOHKPETU3UPOBATH NpobieMy. JlesTeabHOCTh M0 GOpMHUPOBAHHIO HABBIKOB PEIICHHS IPUKIIAIHBIX
3a7]a4 OpraHU3yeTcs B MPOLIECCE U3YUECHHUS BCeX TeM Y4eOHOro Kypca «Anredpa 1 Hayana MaTeMaTHYeCKOI'0 aHATIH3a».

Ha uzyuenue yueOHOro Kypca «Anredpa v Hayajia MaTeMaTHUECKOr0 aHalin3ay oTBoauTcs 272 yaca: B 10 kimacce —
136 gacoB (4 yaca B Hexeno), B 11 kimacce — 136 gacoB (4 yaca B Henenio).



COJAEPXAHUE OBYYEHUA

10 KJIACC

Yucaa u BBIYUCTEHUS

ParmonaneHele uncna. OOBIKHOBEHHbBIE M JECATHYHBIE IPOOH, MPOIEHTH, OECKOHEUHBIE MEPHOANIECKUE APOOH.
[Ipumenenne npoOeii U MPOIEHTOB VIS PEIISHNS IPUKIIaIHBIX 33724 U3 Pa3IndHbIX OTPAciie 3HAaHUH U peaTbHOM )KU3HH.

JelicTBuTenbHble  4Mcna. PamyoHanbHBlE W HppalMOHANBHBIE dWcia. ApH(MeTHYecKHe onepanmud ¢
JEHCTBUTEIBHBIMU YHcIaMi. Moayib AEHCTBUTENBHOIO YHCNIAa M €ro cBoicTBa. [IpuOnmkEHHBIE BBIYKMCIEHUS, ITpaBuiia
OKpYTJIEHUS, IPUKUIKA U OLIEHKA Pe3y/IbTaTa BHIYUCICHHI.

Crenienp ¢ nensiM rokasareneM. buaom HetoToHa. Mcrnonbs3oBanue noaxozsimiei popmbl 3amicu AeHCTBUTEIbHBIX
yyceN JUI PeLIeHUs NPaKTHUECKUX 3a]a4 U NMPEICTAaBICHUS JaHHBIX.

Apudmernuecknii KOpeHb HATYPaJILHOM CTENIEHN U €0 CBOMCTBA.

CreneHs ¢ palliOHaIBHBIM OKa3aTeNleM U €€ CBOMCTBA, CTEINEHb C JEMCTBUTEIbHBIM IIOKA3aTENIEM.

Jlorapudm uucna. CrotictBa norapudma. JlecaTHUHBIC W HATYPATBHBIC JTOrapu(MEIL.

CuHyc, KOCHHYC, TaHI'€HC, KOTAHI'€HC YMCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC M apKTaHI'€HC YHCIIOBOTO
apryMeHra.

YpaBHeHHS U HEPaBEHCTBA

ToxnecTBa M TOXKAECTBEHHBIE NpeoOpazoBaHus. Y paBHEHHE, KOPEHb YpaBHEHHs. PaBHOCHIbHBIE YpaBHEHHS U
ypaBHEHHUsA-cleACTBUA. HepaBeHCTBO, pelleHe HepaBEHCTBA.

OCHOBHBIE METO/IBI PEIIEHHUS LIENbIX U IPOOHO-PAIlIMOHANBHBIX YPaBHEHUH W HEpaBEHCTB. MHOrOYJIEHBI OT OIHOMN
nepeMeHHoll. JlenmeHue MHOrowieHa Ha MHOro4jieH ¢ ocrtaTkoM. Teopema besy. MHorouneHsl ¢ LeNbIMH
koappunmenramu. Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BBIPAKECHHUN, COIEPIKAIIMX CTCIICHH M KOPHH.

WppanmonaibHble ypaBHeHHA. OCHOBHBIE METOBI PEIICHUS HPPALMOHAIBHBIX YpaBHEHHH.

IToka3zaTenbHbIC YpaBHECHUS. OCHOBHEIE METOAbl PEHICHHUSA MTOKa3aTCIIbHBIX ypaBHeHnﬁ.

[TpeoOpa3oBanue BhIpaKEHHH, COACPIKAIIUX JIOTAPHU(PMBL

Jlorapupmuyeckue ypaBueHus. OCHOBHbIE METO/IbI PEIICHHS JIOTAPUPMHUIECKUX YpaBHEHHIH.

OcHoBHBIE TpUroHOMeTpHueckue (opmynsl. [IpeoOpa3zoBaHHe TPUTOHOMETPHYECKUX BbIpaxeHHH. Perenue
TPUTOHOMETPUYECKUX YPABHEHUM.

Pemenue cucrem THMHEHHBIX ypaBHEHHA. MaTpuiia CHCTEMBI TUHEHHBIX ypaBHEHHNA. OmpeaennTeas MaTpUIBl 2X2,
€ro reoOMEeTPUIECKUM CMBICT U CBOWCTBA, BHIYUCICHUE €TO 3HAUCHUS, IIPUMEHEHUE OMPEAEIUTENS ISl PELICHHUS CUCTEMBI
JIMHEMHBIX ypaBHEHUW. PenieHue NpuKiIazHbIX 3ajad C IIOMOUIbIO CUCTEMBl JIMHEWHBIX ypaBHeHMM. MccienoBanue
IIOCTPOCHHOM MOJEIIN C IIOMOILBIO MaTPULL U OIPEIEIIUTENEH.

[TocTpoeHne MaTeMaTU4ECKUX MOZEEH peajbHOM CUTyalluu C IIOMOIIBK YPABHEHUI U HepaBeHCTB. lIpuMeHeHue
YpaBHEHMI U HEPABEHCTB K PEIICHNIO MaTEMAaTHUECKUX 3a71ad U 3a/1a4 U3 PAa3IMYHbIX 007IacTell HAYKH U peabHON JKU3HHU.

DyHKIUU U TPAPUKH

Oynknust, cocoObl 3aanus GpyHkiuKu. B3anMuo obpartHbeie ¢pyHkumuu. Kommnosuims Gynkuumit. ['paduk GyHKImm.
DreMeHTapHbIe peodpa3oBaHus rpaduKoB (YHKIIMI.

OGnacTh ompeneNneHds U MHOXeCTBO 3HaueHWH (yHkimu. Hymn ¢ynkmuum. [IpomMexyTku 3HaKOIOCTOSHCTBA.
Uérnpie u neuérneie (ynkuuu. [lepmogmdeckue ¢ynkimu. [IpoMexxyTkd MOHOTOHHOCTH (GYHKIHMH. MakCUMyMBI U
MHUHUMYMBI QyHKIMY. Hanbonpinee 1 HanMeHblIee 3Ha4eHUsT PYHKLUH Ha TIPOMEKYTKE.

Jlunelinas, KBajgpaTH4yHas M IpOOHO-NMHEHHass (QyHKIMH. DJIEMEHTapHOE HCCIEIOBaHME M IOCTPOCHHE WX
rpaguKoB.

CreneHHast (GyHKIUS C HATYPAILHBIM M LIEJIbIM MOKa3ateneM. E€ cBoiicTBa u rpaduk. CBolicTBa U rpauk KOpHs N-
Ol cTeneH Kak (QYHKIIMU 0OpaTHOH CTEIEHH ¢ HATypalbHBIM MOKa3aTeIeM.

[NokazatenbHas u norapupmudeckas GyHKIMH, UX CBOWCTBA U rpaduku. Vcrnonp3oBanue rpagukoB QYHKIMN [UIs
pelIeHrs YpaBHEHUH.

Tpuronomerpuyeckas OKpy>KHOCTb, OIPEIEIEHHE TPUTOHOMETPUIECKUX (QYHKIIMH YHUCIOBOTO apryMeHTa.

@DyHKIMOHATBHBIE 3aBUCHMOCTH B PEAJIbHBIX MpoLeccax U siBIeHUIX. [ paduku peanbHBIX 3aBUCUMOCTEH.

Hayana MaTeMaTH4ecKOro aHajau3a

[locnemoBaTenbHOCTH, CIIOCOOBI  3aJaHMs  MOCIENOBaTENbHOCTEH. Merox MaTeMaTHdecKOH HMHIYKIHH.
MOHOTOHHBIE ¥ OTPaHUYCHHBIE TOCIIEI0BATEIBHOCTH. VICTOPHS BO3HHKHOBEHHS MAaTEMaTHYECKOTO aHAIN3a KakK aHaJn3a
OECKOHEYHO MaJIbIX.

Apundmernueckas 1 TeoMeTpUIecKast mporpeccun. beckonedno yObIBaromasi reoMmeTpuyeckas nporpeccusi. Cymma
0eckoHeYHO YyOBIBaIOIIE TeoMeTpHdecKoi mporpeccuu. JIMHEWHBIM M 3KCIIOHEHIMANBHBIN pocT. Ymcno e. Popmyna
CJIOXKHBIX TPOIEHTOB. VICIONp30BaHNe TPOrPECCHH ATl PELISHUSI PEATbHBIX 3a]ad MPHUKIAJHOTO XapaKTepa.

HenpepriBHbIe QyHKIMN U UX cBolicTBa. Toukm paspeBa. AcuMnToThl rpadukoB ¢yakmmii. CBoCTBa (YHKITHIA
HETIPEPHIBHBIX Ha OTpe3ke. MeTox MHTepBaOB JUIs pelIeHus] HepaBeHCTB. [IpuMeHeHne CBOMCTB HEMPepBIBHBIX (PyHKINI
JUIA pelIeHus 3a1ad.

[lepBast u BTOpas npomsBoaHble (yHKIMH. OnpeneneHne, reOMETpUIecKUi U (PU3UUECKUI CMBICT TPOU3BOIHOM.
VYpaBHeHHE KacaTeIbHON K TpaduKy GyHKIHNH.

[IponsBomHbIe amemMenTapHbIX GyHKnni. [Ipon3BogHas CyMMBl, MPOW3BEAEHHMS, YACTHOTO ¥ KOMIIO3UINH ()YHKIUH.

MHoecTBa M JIOTHKA



MHO>KeCTBO, Onepalui HaJl MHOXECTBAaMU U UX cBoicTBa. {uarpammel Diinepa—Benna. [Ipumenenue TeopeTuko-
MHOXXECTBEHHOT'O alapara JUIs OIMHMCAHUS PEallbHBIX IMPOICCCOB W SIBJIICHWM, TPH PEIICHUN 3aad W3 JAPYIHX YdeOHBIX
MIPEIMETOB.

OmnpenencHue, TeopeMa, CBOHCTBO MAaTEMaTHYCCKOro OOBEKTa, CIENCTBHE, JOKA3aTENbCTBO, PAaBHOCHIBHEIC
YpaBHEHHUS.

11 KJIACC

Yucsia ¥ BBIYUCICHUS

Harypanbabie u nesnple uncina. [IpumeHeHne IpU3HAKOB JETMMOCTH IIEJIbIX YMCeN, HauOOJIbIIMK OOMIMI AeTUTeNh
(manee — HOJI) u HaumensIee odmiee kpatHoe (manee — HOK), ocraTkoB mo Moysiro, anropurMa EBKIuma JUisl pelieHus
3a/1a4 B LEJIBIX YUCIIaX.

KommnekcHble uymcna. AnreOpandeckass W TPUTOHOMETpUUecKas (OPMBI 3alMCH  KOMIUIEKCHOTO —YHCIA.
Apudmernueckre omnepanui C KOMIUIEKCHBIMH 4YHCIaMH. [300pakeHHe KOMIUIEKCHBIX YHCEI Ha KOOPIMHATHOMN
mwiockocTd. Popmyna Myaspa. Kopau N-oif creneHu M3 KOMIUIEKCHOro 4ucia. IIpuMeHeHue KOMIUIEKCHBIX 4HCEeN IS
pemeHus pU3NYecKNX U TeOMETPHIECKUX 3a1ad.

YpaBHeHHS U HEPaBEeHCTBA

CucreMa U COBOKYNHOCTb YpPaBHEHHII M HEpaBEHCTB. PaBHOCHUIBHBIE CHUCTEMBI M CHCTEMBI-CIIEICTBUSL.
PaBHOCUIIbHBIE HEpABEHCTBA.

OT100Op KOpHEH TPUrOHOMETPUYECKMX YPAaBHEHUI C TOMOIIbIO TPUTOHOMETPUUECKOH OKpYXHOCTH. Perrenne
TPUTOHOMETPUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUs TOKA3aTEIbHBIX U JIOTAPHU(PMUYECKIX HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHEIE METOAbl PEHICHUA CUCTEM H COBOKyHHOCTCﬁ palrOHAJIBbHBIX, HWPPAlUOHAJIBHBIX, TOKAa3aTCJIbHBIX H
sorapu()MUUECKUX ypaBHEHHUH.

ypaBHCHI/IH, HEPaBCHCTBA U CUCTEMBI C IapaMETpaMu.

HpI/IMCHCHI/IC ypaBHCHHﬁ, CUCTEM M HCPABCHCTB K PCIICHHUIO MAaTCMAaTUYCCKUX 3ala4 M 3aJad4 M3 pPasIMdHbIX
obiacTeil HayKu M peasibHOM KHU3HHU, HHTEPIPETALHs [TOJTYIEeHHBIX Pe3yIbTaToB.

DyHKIUU U TPAPUKH

I'pacduk xomnosunuu GyHknmii. ['eomerprudeckie oOpa3bl ypaBHEHHH U HEPaBEHCTB HAa KOOPJIWHATHOM IIOCKOCTH.

Tpuronomerpuyeckne GpyHKIUH, UX CBOMCTBA U TPAPUKH.

I'pamueckre MeTOB! pelIeHNs YPaBHEHUH 1 HEPaBEHCTB. [ paduueckue MeToAb! peleHys 3a1ad C apaMeTpaMu.

Hcnone3zoBanue rpadukoB QyHKIMN IS HCCIENOBAHMS MPOLECCOB M 3aBHCHMOCTEH, KOTOpbIE BO3HHMKAIOT IPH
peLIeHnH 3a7a4 U3 APYTUX Y4EOHBIX MPEIMETOB U peatbHOM )KU3HH.

Hayana MaTeMaTH4ecKkoro aHaauza

[lpumMeHeHne MPOM3BONHONW K HCCICAOBaHUIO (YHKIMI Ha MOHOTOHHOCTh W OKCTpeMyMbl. Haxoxnenue
HanOOJIBLIEr0 M HAMMEHBIIEr 0 3HAaUCHUH HEeIPEPhIBHON (PYHKIMU Ha OTpE3Ke.

IIpumeHeHne MPOU3BOAHON JUIl HAXOKAECHHUS HAWIYUIIEro pelieHHs B NMPUKIAJHBIX 3a4adax, A ONpeneNeHUs
CKOPOCTH M YCKOPEHHMS IpoLiecca, 3aJaHHOro (GopMysIoil Wil rpaduKoMm.

[lepBoOOpa3Has, OCHOBHOE CBOWCTBO MepBOo0Opa3Hbix. [lepBooOpasHbie 3nemeHTapHbiXx ¢yHkiumi. [IpaBuia
HAaXOKAEHHS IEPBOOOPA3HBIX.

Wurerpan. I'eomerprueckuii cMbic uHTErpaia. Beruucienue onpenenénHoro unrerpaia mno ¢opmyne HeroToHa-
JletioHUIIA.

ITpumenenne uHTerpana Juis HAXOXKASHUS IUIOIASH TIIOCKHX GUI'Yp B 00BEMOB reOMETPUIECKHX Tel.

[pumeps! petennii nupdepeHInanbHbIX ypaBHEeHHH. MaTeMaTHYeCKoe MOJISITHPOBAaHUE PEabHBIX MPOIECCOB C
MOMOIIIBI0 AU PEepeHIIHATbHBIX YPABHEHHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOT'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJTHEI'O OBIIEIO OEPA3OBAHMSI

JUYHOCTHBIE PE3YJIbTATHBI

1) rpakIaHCKOr0 BOCIIMTAHUSA

c(hOPMHUPOBAHHOCTh TPAXKTAHCKON ITO3UIIMK OOYYAIOMIET0CsS KaK aKTHBHOTO W OTBETCTBCHHOT'O WICHA POCCHICKOTO
oOrmrecTBa, MPEACTaBICHHE O MAaTEMAaTHUSCKUX OCHOBaX ()YHKIIMOHHUPOBAHHS PA3IIUYHBIX CTPYKTYp, SBICHUH, MPOIECITYP
rpaxcIaHCKOro oOriecTBa (BBIOOPHI, OMPOCH W JPYroe), YMEHHE B3aWMOICHCTBOBATH C COIMAIbHBIMH HWHCTHTYTaMU B
COOTBETCTBHUH C UX (YHKIIUAMU U HA3HAUCHHUEM;

2) NATPHOTHYECKOr0 BOCIMTAHMSA:

¢(hOPMHUPOBAHHOCTh POCCUHCKON TPaKIaHCKOH MICHTUYHOCTH, YBAXKCHUSA K MPOIUIOMY M HACTOSIIEMY POCCHICKOI
MaTeMaTUKH, IEHHOCTHOE OTHOIIEHUE K TJOCTHKEHHUSIM POCCUHUCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOU IIKOJIbI,
HCTOJIB30BaHUE ATHX JIOCTH)KCHHUH B IPYTUX HAyKaxX, TEXHOJIOTHAX, chepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

O0CO3HAHME JYXOBHBIX I[CHHOCTEH POCCHUICKOro Haponaa, cOPMHPOBAHHOCTh HPABCTBCHHOIO CO3HAHUS, 3THYCCKOrO
MOBEICHUS, CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUM HAayKU MU JIeATeNbHOCThIO Y4EHOTrO, OCO3HAHUE
JIUYHOT'O BKJIA/Ia B TIOCTPOCHHUE YCTOMYMBOIO OYIYIIEro;

4) 3cTeTUYECKOT0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUYas AICTETHKY MaTEMATHYECKHUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3aiad,
pelIeHui, pacCcyKIeHUI, BOCIPUUMUYNBOCTh K MAaTEMaTHYECKUM aCeKTaM Pa3IUYHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoro BocnuTAHUS:

c(OPMHUPOBAHHOCTh YMCHHUS MPUMEHITh MaTEMAaTHYCCKUC 3HAHUSA B MHTEpEcax 3/I0POBOTO W Oe30macHOro obpasa
JKM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (3/I0pOBOE MHUTaHHE, COAJAHCHPOBAHHBIA PEXHUM 3aHITHH U
oTAbIXa, peryaspHas (¢u3MYecKash aKTUBHOCTh), (HU3MYECKOE COBEPLICHCTBOBAHWE TNPU 3aHATHUSAX CIIOPTUBHO-
03JI0POBUTEILHOM JIEATENBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUSI:

TOTOBHOCTh K TPYJIY, OCO3HaHHE IIEHHOCTH TpPYIOJIOOUWs, MHTepec K pa3inuHbiM chepam mnpodeccnoHaTbHOM
JICATENILHOCTH, CBSI3aHHBIM C MaTeMaTHKOW M e€ MPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp Oymyleit
l'[pO(bCCCI/II/I U pPCaIM30BLIBATH CO6CTB€HHI)I€ KU3HCHHBIC IIJIaHBI, TOTOBHOCTH H CHOCO6HOCTB K MaTeMaTH‘IeCKOMy
00pa30BaHUI0 U C€aMOOOPa30BaHMIO HA MPOTSHKEHHMH BCEW JKU3HHM, TOTOBHOCTh K aKTHBHOMY YYacTHIO B PEIICHUH
MIPAKTUYIECKUX 33724 MaTEMaTHUECKON HAPaBICHHOCTH;

7) 3K0JIOrM4ecKOoro BOCHUTAHUS:

c(OPMHUPOBAHHOCTh IKOJOTHYECKON KYJIBTYPbI, MOHUMAHUE BIIMSHUS COIMAIBHO-DKOHOMHYECKUX MPOLIECCOB Ha
COCTOSIHME TIPUPOJIHON M COLMAIBHON CPElIbl, OCO3HAHKE TJI00AIBHOIO XapaKTepa HKOJIOTHYECKUX MPOOJIeM, OpHUEHTAIMS
Ha NPUMEHEHUE MaTeMaTHYeCKUX 3HAHWH ISl PEIIeHHUs 3a1a4 B 00JIaCTH OKPYXKAoLIel Cpe/ibl, IIIAHUPOBAHHUE MOCTYIIKOB
1 OLIEHKH UX BO3MOJKHBIX IIOCJIEICTBUMN Ul OKPYKAIOIIEH Cpelibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M OOLIECTBEHHOMN
MPaKTHKH, I[OHMMAaHHE MaTeMaTHYeCKOM HayKH Kak cgepbl 4YelOBeYeCKOH JesITENbHOCTH, STaloB €€ pa3BUTHA W
3HAYUMOCTH [UIA Pa3BUTUS LUBUIN3ALNH, OBJIaIeHHE A3BIKOM MaTEeMaTHUKH U MAaTEeMaTHUECKOW KYIbTYpOU KakK CPeICTBOM
MTO3HAHUS MHpPA, TOTOBHOCTh OCYIIIECTBIISATH MIPOSKTHYIO M UCCIIEA0BATEIBCKYIO AEATEIbHOCTS HHANBUIYAJIHHO U B TPYIIIE.

METAINPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/bHBIC YHUBEPCATIbHbIC YUeOHbIe JeiicTBHS

ba3oBble Jornyeckue 1elcTBU:

BBISIBIISITh M XapaKTEPU30BaTh CYLICCTBEHHBIC MPH3HAKA MaTEMAaTHYECKHX OOBEKTOB, HMOHATHH, OTHOIIECHUNH MEXIY
NOHATHAMH, (OPMYJIMPOBATH ONpPEICICHNs IOHATHH, YCTaHABIMBATH CYIIECTBEHHBIH IPU3HAK KIIACCH(DUKALIUH,
OCHOBaHHMS 11 000OIIEHNUS ¥ CPaBHEHHSI, KPUTEPHUH ITPOBOANMOTO aHAIIN3a;

BOCIIPHHUMATh, (JOPMYIHPOBATH U MPEOOPa3OBBIBATH CY)KACHUS: YTBEPAUTEIbHBIE U OTPHLATENbHBIC, IMHIYHEIE,
JaCTHBIE M OOIINE, YCIOBHBIE;

BBISIBIISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M NPOTUBOpEUMs B (aKTax, JaHHBIX, HAOMIOACHUAX U
YTBEPXKICHHSAX, TPEUIaraTh KPUTEPUH IS BHISIBIICHNS 3aKOHOMEPHOCTEH U TPOTHBOPEUNH;

Je7aTh BBIBOJBI C HCIIONB30BAHMEM 3aKOHOB JIOTWKH, MACAYKTHBHBIX W HHIYKTUBHBIX YMO3AKITIOYCHHH,
YMO3aKJIIOUEHHUH 110 aHAJIOTUH;

MIPOBO/IUTH CAMOCTOSITENIFHO JOKa3aTeNbCTBA MATEMATHYECKHX YTBEP)KIACHHH (TpsAMBIE W OT MPOTHUBHOIO),
BBICTPAaNBATh APTYMEHTALNIO, TPUBOJUTH IPUMEPHI I KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX/ICHHS M BEIBOJIBI;

BEIOMpATh CIIOCO0 pemieHus y4eOHOH 3amaum (CpaBHMBATh HECKONBKO BapHAHTOB pEIICHUS, BBIOMpaTh HamOoiee
MOAXOASAIINN C YIETOM CAMOCTOSITEIBHO BBIJIETICHHBIX KPUTEPHEB).

Ba3zoBble uccie1oBaTe1bCKie JeicTBHA:

WCTIONIB30BATh BOMPOCHI KAK MCCIENOBATENbCKIII HHCTPYMEHT MO3HaHMS, (JOpMyYIMpOBaTh BONPOCH], (PUKCHPYIOIINE
MIPOTUBOpPEYHE, MPOOIEMy, YCTaHABIUBATh ICKOMOE M JaHHOE, (JOPMHUPOBATh TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO ITO3HIIUIO,
MHEHHE;

MIPOBO/INTH CAaMOCTOSITENIFHO CIUIAHUPOBAHHBIN 3KCIEPHMEHT, HCCIECJOBAaHWE IO YCTAaHOBJIEHHIO OCOOEHHOCTEH
MaTEMaTH4eCKOro 00beKTa, SIBJICHUsI, POLIECCa, BRISIBICHHUIO 3aBUCHMOCTEH MEX /Ly OOBEKTaMH, SBICHUAMH, ITPOLECCAMH;



CaMOCTOATENFHO (D OPMYIIMPOBaTh OOOOWICHMST M BBIBOABI 110 pE3yiabTaTaM MPOBEAEHHOTO HAOIIOACHMS,
HCCIIEJOBAHMS, OIIEHUBATH JIOCTOBEPHOCTH IOJYYEHHBIX Pe3yIbTaToOB, BEIBOIOB U 0000IIEHNIH;

MIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE TIPOIECCa, a TAKXKE BBIABHIATH IPEIIOJIOKEHHS O €ro Pa3BUTHH B HOBBIX
YCIIOBHSAX.

Pabora ¢ unpopmanueii:

BBISIBIIATD Ae(UIUTH HH(pOpMAIWK, JaHHBIX, HEOOXOANMBIX ISl OTBETA Ha BOIIPOC U JUIS PEIICHHUS 3a/1a4u;

BbIOMpaTh MHGOPMAIMIO W3 HCTOYHUKOB pA3IMYHBIX THUIIOB, aHAJIM3MPOBaTh, CHCTEMAaTH3WPOBATH H
HMHTEPIPETHPOBATh HH(YOPMALIUIO Pa3INIHBIX BUIOB U (POPM IPEICTaBICHUS;

CTPYKTYpHPOBaTh MH(OPMALIHIO, IPE/ICTABIISTE €€ B Pa3IMUHBIX JopMax, WILTIOCTPUPOBAThH rpadHIEeCcKy;

OLIEHUBATh HAI&KHOCTh MH(OPMALIUH 110 CAMOCTOSITENBEHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHUBepCcAIbHbIe yYeOHbIe AeiicTBUS

OO0menue:

BOCIIpUHMMATh W (OPMYIIUPOBATH CYX/IEHHS B COOTBETCTBHM C YCIOBHSMH M IIEISIMH OOIIEHHS, SICHO, TOYHO,
TPaMOTHO BBIpa)kaTh CBOIO TOYKY 3pPEHHS B YCTHBIX M IIMCbMEHHBIX TEKCTaxX, AaBaTh IMOSCHEHHS 110 XO/AY PEIIeHHUs 3a1aqH,
KOMMEHTHPOBATH ITOJYyIE€HHBIH Pe3yIbTaT;

B XO0Je OOCYXIEHHs 3aJaBaTh BONPOCHI IO CYHIECTBY OOCYXJaeMoW TeMbl, MPOOJEMBI, pelraeMoi 3ajayd,
BBICKa3bIBaTh HJIEH, HAIEJICHHbIE Ha MOKMCK PEIIeHHs], COMOCTaBIATh CBOU CYXJIEHHS C CYXAECHUSIMM JPYTUX YYaCTHUKOB
Juanora, oOHAapY)KUBAaTh pPasziM4yMe M CXOACTBO TO3UIMH, B KOPPEKTHOW (opMe (GopMyIHpoBaTh pa3HOIIIACHS, CBOU
BO3PaKEHMUS;

TIPE/ICTABISATh PE3YJAbTATHl PEIICHHs 3aJadyl, SKCIIEPUMEHTA, WCCIIEJOBAaHUs, MPOEKTa, CAMOCTOSTENHFHO BHIOMPATh
(opMaT BBICTYIUICHHUS C YY4ETOM 3aja4 MPE3eHTAIMU U OCOOEHHOCTEH ayAUTOPUH.

PerysisiTuBHBIE YHHBEpcAJIbHBIE YUeOHbIE TeficTBUS

Camoopranusanus:

COCTaBJIATH IUJIaH, aJITOPUTM PCHICHUA 3alaydu, B])I6I/IpaTI) CHOCO6 peuieHus ¢ y‘{éTOM HMCEIOIIHNXCSA PECYPCOB U
COOCTBEHHBIX BO3MO)KHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHHUH ¢ y46TOM HOBOM MH(pOpMarymu.

CaMOKOHTPO/Ib, IMOIUOHAJILHBIN HHTENIEKT:

BJIAACTh HaBBIKAMH MO3HaBaTECILHOU pe(bnekcmzl KaK OCO3HaHUsA COBEpIIAEMBIX HCﬁCTBHﬁ U  MBICIUTCIIBHBIX
IPOLIECCOB, MX PE3yIbTAaTOB, BIAJETh CIHOCOOAMH CaMOIIPOBEPKHM, CaMOKOHTPOJSI MHpolecca M pe3ylbTaTa peLIeHUs
MaTeMaTUYEeCKON 3a/1auH;

NnpeaABUuACTbL TPYAHOCTHU, KOTOPBIE MOI'YT BOSHUKHYTH IIPU PCIICHUHN 3aJa41, BHOCUTH KOPPEKTUBBI B ACATCIBHOCTL HA
OCHOBE HOBBIX 00CTOATENBCTB, JaHHBIX, HAWJACHHBIX OMIMOOK, BBIBICHHBIX TPYAHOCTEH;

OLIECHUBATh COOTBETCTBHE DPE3y/JbTaTa LEIM U YCIOBUSIM, OOBSICHATH IMPUYMHBI JIOCTHKEHHUS WIN HEAOCTIKEHUS
PE3yIAbTaTOB ACATENBHOCTH, HAXOAUTH OIINOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1esITeJIbHOCTD:

MOHMMATh ¥ UCIIONIB30BaTh NPEUMYLIECTBA KOMaHIHON U MHAMBHIYaJbHOH pabOTHI MpH pelleHHH y4eOHBIX 3ajad,
[IPUHUMATh LEJIb COBMECTHOM [JESTENbHOCTH, IJIAHUPOBAaTh OPraHU3AIMI0 COBMECTHOM pabOThl, pacHpeneisiTh BHIbI
paboT, 1oroBapuBaThCs, 00CYXKIATh MPOIECC U Pe3yiIbTaT paboThl, 00001aTh MHEHHSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCYKIeHHs, OOMEH MHEHWH, «MO3TOBbIE INTYPMBD» W WHBIE),
BBITIOJIHATH CBOIO YacThb PAabOTHl U KOOPAWHHPOBATH CBOM JEHCTBHS C APYTMMH WICHAMH KOMaH[BI, OLCHHBATH KauyecTBO
CBOETO0 BKJIaJa B OOIIMH MPOAYKT M0 KPUTEPHAM, c(HOPMYIHPOBAHHBIM yIaCTHUKAMH B3aHMOJCHCTBUSL.

MHNPEIMETHBIE PE3YJIbTATbBI

K xonmy oOyuenuss B 10 kiacce OOy4aroUIMiCs MOMYYHT CIEAYIOLIME MPEAMETHBIC PE3YNbTAThI MO OTIEIbHBIM
TeMaM paboueli mporpaMMBbl y4eOHOT0 Kypca «Anredpa 1 Hadajla MaTeMaTHIeCKOr0 aHAIH3a»:

Yucna U BLIYUCICHHSA:

CBOOOIHO OIEPUPOBATH TOHATHAMH: PAalMOHAIBHOE YHCIIO, OECKOHEYHas MepHOAWYEcKas IpoOb, IPOLEHTH,
MppanMOHAIBHOE YNCII0, MHOXKECTBA PAIMOHATIBHBIX U ACHCTBUTENIBHBIX YHCEN, MOAYIb ICHCTBUTEIFHOTO YHCIA;

MIPUMEHATH IpOOM M TPOLEHTHI IS PEIICHMS NPUKJIAIHBIX 337ad M3 Pa3sIMdHBIX OTpaciell 3HAaHWH U pearbHOU
KH3HU;

MIPUMEHATH NPUONIKEHHbBIE BEIYUCICHNS, IPABHUIIa OKPYIJICHUS, IPUKHUIIKY U OLIEHKY Pe3yIbTaTa BEIYMCICHUH;

CBOOO/IHO OMEPHPOBATh MOHATHEM: CTEHEHb C IENBIM IIOKA3aTeNeM, WCIOIb30BaTh MOAXOMANIYI0 (opmy 3ammcu
JEHCTBUTEIBHBIX YHCEI IS PELIEHHS IPAaKTHIECKNX 33124 U NIPEACTABICHNUS JaHHBIX;

CBOOO/IHO OTIEPHPOBATH MOHATHEM: apH(METHIECKUN KOPEHb HaTYpaJIbHOH CTETICHH;

CBOOO/IHO OIIEPHPOBATH MOHSATHEM: CTETICHb C PAllMOHATIBHBIM MTOKa3aTeIeM;

CBOOO/IHO OIIEPHPOBATH MOHATHAMHE: JOraprudM 4Hcia, IeCITHIHBIE M HAaTypalbHbIC JJOTaprU(MBbI;

CBOOO/IHO OTIEPHPOBATH MOHATHUSIMH: CHHYC, KOCHHYC, TAHTEHC, KOTAHTCHC YMCIIOBOIO APTyMEHTA;

OIEPUPOBATH MOHATHAMHE: APKCUHYC, aPKKOCHHYC U apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHMs1 M HepaBeHCTBA:

CBOOO/THO OMEPHPOBATh MOHATHAMHE: TOXKAECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC YPABHEHHS U YPaBHEHHS-
CJI/ICTBHSA, PABHOCHIIbHBIC HEPaBEHCTBA;

MIPUMEHATH Pa3IMYHBIE METOIbI PEIICHHs PAlMOHAJIBHBIX M JAPOOHO-PAIIMOHAIBHBIX YPaBHEHHUH, IIPUMEHATh METOJ
MHTEPBAJIOB JUISl PEIICHNS] HEPABEHCTB,;

CBOOO/IHO OMEPHUPOBATh MOHATHAMH: MHOTOYICH OT OJHON NEpeMEHHOM, MHOTOWIEH C IENbIMH Ko3((UIHeHTaMu,
KOpHHM MHOTO4IEHA, NPUMEHATH AEICHHEe MHOTOWIEHa Ha MHOTOWIEH C ocTaTKoM, Teopemy besy m teopemy Bumera mis
pelIeHus 3a1ay;



CBOOO/IHO ONEPUPOBATh MOHATHSIMU: CUCTEMa JIMHEHHBIX ypaBHEHHUH, MaTpHIla, ONPENeTIUTeNIb MATPULBI 2 X 2 U ero
TEOMETPUUECKUH CMBICH, HCIOIB30BaTh CBOKMCTBA OMpeneNuTeNss 2 X 2 il BBIYMCICHHUS €ro 3Ha4eHHs, IPUMEHSITh
OIIPEIETIUTENH ISl PEIICHNS] CHCTEMBI JINHEHHBIX ypaBHEHHH, MOJEINPOBATh PealIbHbIE CHUTYaIlMH C IIOMOIIBI0 CHCTEMBI
JIMHEHHBIX ypaBHEHWH, HMCCIEI0BATh IMOCTPOCHHBIE MOJIETHM C ITOMOIIBIO MATpHIl U ONpeleNuTeNneii, HHTepIpeTHPOBaTh
TIOTYYEHHBIN pe3ysbTaT;

HCIIONIb30BaTh CBOMCTBA JACHCTBHI C KOPHSIMH JUTS PeoOpa3oBaHus BHIPAKEHHH;

BBINOJHATH ITPe00pa30BaHMs YHCIOBBIX BBIPAXKEHHUH, COAEPIKAIINX CTEIIEHH C palliOHAIBHBIM MTOKA3aTeIeM;

WCIIONIb30BaTh CBOMCTBA JIOrapru(PMOB IS TpeoOpa30BaHMs JIOTapU(PMUIECKIX BBHIPAKEHHH;

CBOOOJIHO OTIEPUPOBATH TOHATHSIMU: UPPALMOHAIBHBIE, TTOKa3aTeIbHbIC U JIOTapu(MUUECKHE YpaBHEHUS, HAXOJUTh
UX PELICHHUs C TOMOIIBIO0 PABHOCHIIBHBIX MIEPEX0/I0B HIIH OCYLIECTBIISISI IPOBEPKY KOPHEH;

MIPUMEHSTH OCHOBHBIE TPUTOHOMETPHUECKHE (OPMYITBI ISl TPe0Opa3OBaHUs TPUTOHOMETPHUYECKHUX BBIPAKECHHI;

CBOOO/IHO ONEPHUPOBATh IOHSITHEM: TPUTOHOMETPHYECKOE YpaBHEHHE, MPUMEHSITh HEOOXOAMMBIE (DOPMYIIBI JUIs
pEeLICHNS] OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX YPaBHEHH;

MOJICTIMPOBATh peajibHble CUTYallMH Ha S3BIKE alreOpbl, COCTABIATh BHIPAKEHHWS, YpaBHEHHs, HEpaBEHCTBAa IO
YCIIOBUIO 3aJ[a41, UCCIIEIOBATh IIOCTPOSHHbIE MOJIENIH C UCIIOJIb30BAaHUEM aliapara ajareopsl.

@OyHKUUH U rpadukm:

CBOOO/IHO ONEpHUPOBaTh MOHATUAMM: (QYHKIUS, cHOcoObI 3a7aHusi (YHKIMM, B3aUMHO OOpaTHble (YHKIHH,
KOMITO3HLIMS (DYHKIMH, Tpaduk (GYHKINH, BBIONHATH dJIeMEHTapHbIEe TIpeoOpa3oBaHus TpadukoB QyHKINHT;

CBOOOJIHO OIIEpUPOBATH TMOHATHSAMH: OOJIACTH ONpENeNeHHss M MHOXXECTBO 3HAa4eHHH (YHKIMH, HYIH (YHKIHH,
MIPOMEXYTKU 3HAKOIIOCTOSIHCTBA;

CBOOOJIHO OIEPUPOBATH MOHITUSIMH: YETHbIE M HEu€THhIe (YHKIMH, TEepUOaUuYecKHe (YHKIHMH, MPOMEKYTKH
MOHOTOHHOCTH (PYHKIIMH, MakCUMyMbl U MHHHMYMBI (YHKIMH, HauOoJbllee M HauMEHblllee 3HaueHue (yHKUMH Ha
MIPOMEXYTKE;

CBO60}1HO OIICPUPOBATH MOHATUAMU: CTCTIICHHAA q)yHKLH/IH C HaTypaJIbHBIM U IIEJIBIM IIOKa3aTECJIEM, l"pa(bI/IK CTCIICHHOM
(GYHKIIMM C HaTypalbHBIM M ILENbIM TOKa3areleM, rpaduk KOpHs N-oi cremneHH Kak (pyHKIUM OOpaTHOW CTemneHH C
HaTypaJbHBIM I10OKa3aTEIIEM;

OIEpUPOBAThH IOHATUSMU: JIMHEWHAs, KBaJpaTH4YHas M ApoOHO-IIMHEWHas (YHKIMH, BBINOJHATH JJIEMEHTAPHOE
UCCIIEZIOBAHUE U TIOCTPOCHUE UX TPA(PUKOB;

CBOOO/IHO ONEpPUPOBATh MOHATHIMHU: TIOKa3arelibHas M Jjorapudmuueckas (YHKIMH, WX CBOWCTBa W rpadukwy,
UCIIOJIb30BaTh UX TPa(UKH ISl pelIeHHs YPaBHEHHH;

CBOOOJHO ONEPUPOBATh MHMOHATHAMH: TPUTOHOMETPHYECKAs OKPYKHOCTb, OINPEAEICHUE TPUTOHOMETPHIECKHX
(yHKIMH YUCIOBOIO apryMeHTa;

UCIIONB30BaTh Irpaduku QYHKIMHA IS UCCIICNOBAHMS NPOLECCOB M 3aBHCHMMOCTEH NPH pELIeHWH 3ajad U3 APYrux
y4eOHBIX IIPEIMETOB U PEaIbHON JKU3HH, BBIpAXXaTh (GOPMyIaMH 3aBUCUMOCTH MEXIy BETUYNHAMHU;

Hauyana MaTeMaTH4YecKOro aHau3a:

CBOOOJHO ONIEPUPOBATh MOHATHAMHU: apuMeTHUecKass U reoMeTpUueckas HporpeccHs, OeCKOHEYHO YyObIBaromias
reoMeTpuueckasl MpOrpeccus, JUHEWHBIA M OSKCIOHCHIMANBHBIH pocT, (opMyna CIOKHBIX IPOLEHTOB, MMETh
NpelCTaBlICHHe O KOHCTAHTE;

HCIIONB30BATh IPOTrPECCHH I PEIICHHs peabHbIX 3a/1ay MPUKIaJHOTO XapaKTepa;

CBOOOJHO OIEpUPOBATh MOHATHAMH: IIOCIEIOBATEILHOCTD, CIIOCOOBI 3alaHus IIOCIeI0BAaTEIbHOCTEH, MOHOTOHHBIC
OrpaHUYEHHbIE IT0CIEA0BATEIbHOCTH, IOHUMATh OCHOBBI 3apOKICHHS MaTEMaTHUECKOr0 aHAJIN3a KaK aHaIN3a OECKOHEYHO
MaJlbIX;

CBOOOJHO OIEpUPOBATH IMOHATHSAMHU: HENpephIBHbIE (YHKIMH, TOYKH pa3pbiBa Tpaduka (YHKIHH, aCHMITOTHI
rpaduka GyHKINY;

CBOOOJHO ONEPHPOBATH IMOHATHEM: (QYHKIHWS, HENpephiBHAs Ha OTpe3Ke, NPUMEHSATH CBOICTBAa HENPEpHIBHBIX
GyHKIMI UTS pelieHus 3a71ad;

CBOOOHO ONEPHUPOBATh MOHATHAMH: IIEpBasi U BTOpas MPOU3BOAHbBIE (PYHKIHUH, KacaTelbHast K TpaduKy (YHKIIIH;

BBIYHCIIATE TPOM3BOJHBIE CYMMBI, IPOM3BENCHNUS, YaCTHOIO M KOMIIO3HLHMH IBYX (YHKIHMH, 3HATH NPOU3BOIHBIE
AJIEMEHTAPHBIX (PYHKIIUII;

HCIIONIb30BaTh F€OMETPHUECKHI 1 (PU3UUECKUI CMBICI TIPOU3BOHOM ISl pELICHUS 3a/1a4.

MHoKkecTBa U JIOTHKA:

CBOOOJHO ONIEPUPOBATH MOHATHAMH: MHOXECTBO, OIEPAIMH HaJl MHO)KECTBAMH;

UCIIONB30BaTh TEOPETHKO-MHOKECTBEHHBIH ammapar /Ul ONUCAaHHS PeabHBIX MPOLECCOB M SBICHHM, NIPU PELICHUH
3aj71a4 U3 APYruX Y4eOHBIX IPEIMETOB;

CBOOOJHO ONEPHUPOBATh IOHATHSMHU: OIpEICICHUE, TeopeMa, ypaBHEHHE-CICACTBHE, CBOWCTBO MAaTEeMaTHYECKOIO
00BeKTa, J0Ka3aTebCTBO, PABHOCHIIBHBIC YPaBHEHHS H HEPABEHCTBA.

K xoniy oOyuenus B 11 wiacce oOyJarom[uiics MONYYUT CICAYIOIIHAE IMPEIMETHBIC PE3YAbTATHl MO OTIAEIEHBIM
TeMaM paboueii mporpaMmsbl yaeOHOT0 Kypca «Anredpa 1 Hadaia MaTeMaTHIECKOTO aHaJIH3ay:

Yucna v BBIYHCICHUS:

CBOOO/IHO OIEpHpOBATh TMOHATUSMH: HATypaJlbHOE M IIEO€ YHCIO, MHOXKECTBA HATYPAIbHBIX M IIEJNBIX YHCEN,
HCTIONB30BaTh MpH3HAKU AeauMocTH nenslx uncen, HOJ[ n HOK HarypanpHBIX Wncen i pemeHus 3aaad, MPUMEHSTH
anroput™ EBKinza;

CBOOO/IHO OIIEpUpPOBATh TMOHATHEM OCTaTKa [0 MOMYJIO, 3aIMCHIBaTh HATypaJlbHBIC 4YHCIA B Pa3IMUHBIX
TIO3UIIMOHHBIX CUCTEMAaX CUHCIICHNS;



CBOOO/IHO ONEPHUPOBATh IOHATHSIMH: KOMIUIEKCHOE YHCIO W MHOXKECTBO KOMIUIEKCHBIX YHCEI, IPEACTABIATH
KOMIUIEKCHBIE YHCIIa B allreOpandecKoil 1 TPUrOHOMETPHYECKOH (hopMe, BBITIONHATH apu(pMETHIECKHE ONIEPalliy C HUMH H
n300pakaTh HAa KOOPAWHATHON TJIOCKOCTH.

YpaBHeHHS] H HEPABEHCTBA:

CBOOOJIHO OTIEPUPOBATH MOHATHSIMU: UPPALIOHANBHBIE, TOKa3aTeNIbHbIE U JIorapr(pMUIecKre HepaBeHCTBa, HAXOIUTh
HX PELICHHUS C IOMOIIBIO PABHOCHIIBHBIX IEPEXO/IOB;

OCYIIECTBIISITH 0TOOpP KOPHEH ITpY pelIeHnH TPUTOHOMETPUYECKOT0 YpaBHEHUS;

CBOOO/IHO ONEPHPOBATh MOHATHEM TPHUI'OHOMETPHYECKOE HEPAaBEHCTBO, NMPHMEHATh HEoOXoauMble (HOPMYIBI JUIs
pelIeHNs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO OMEPHUPOBAThH MOHSATHIMH: CHCTEMa M COBOKYITHOCTh YPaBHEHHIH U HEPaBEHCTB, PABHOCHIIBHBIE CHCTEMBI U
CHUCTEMBI-CIIEAICTBUS, HAXOJUTh PELICHUS CUCTEMBI U COBOKYTTHOCTEH pallMOHAJIBHBIX, HPPAIIMOHATIBHBIX, TOKAa3aTEIBHBIX 1
norapu(p)MUUECKUX ypaBHEHHUH U HEPABEHCTB;

pemars panroHaNbHble, HppalMOHAIbHEIE, TOKa3aTeIbHbIE, JIOrapu(pMUIecKHe U TPUTOHOMETPHYECKUE YPaBHEHUS U
HEpPaBEHCTBA, COAEPIKaINe MOAYIIH U apaMeTphl;

MIPUMEHSTH TpapUIecKrue METOJIBI ISl PELIEHHs] ypaBHEHUI 1 HEPAaBEHCTB, a TAKXKE 3314 C MapaMeTpaMu;

MOJICJIMPOBATh peajibHble CUTYallMM Ha SI3bIKE alreOpbl, COCTAaBIISTH BBHIPAXKECHHS, YPaBHEHHs, HEPABEHCTBA U HX
CUCTEMBl II0 YCJIOBUIO 3aJayd, MCCIEAOBAaTh IIOCTPOCHHbIE MOJEIM C MHCIOIb30BAHHEM allapaTa ajuredpsl,
HMHTEPNPETUPOBATh MOITYUEHHBIN pe3yabTar.

@OyHKuIUH U rpadukm:

CTPOUTH TpapUKN KOMIO3UIIMU (YHKIMH C MOMOIIBIO 3JIEMEHTAPHOTO MCCIIEOBaHNS M CBOWCTB KOMITO3HMIIMH JIBYX
bynxumii;

CTPOUTH T€OMETpHYECKrEe 00pa3bl ypaBHEHHH M HEPABEHCTB Ha KOOPAMHATHOW TJIOCKOCTH;

CBOOOJIHO OTIEPUPOBATH MOHSATHUAMHE: I'PaUKA TPUTOHOMETPHIECKUX (HYHKIINH;

MPpUMEHATH (byHKL[I/II/I JUJI MOACTIMPOBAHUA U UCCIICIOBAHUA PEAJIbHBIX IMMPOIICCCOB.

Havana MmaTeMaTH4eCKOro aHaJM3a:

UCII0JIb30BaTh POU3BOIHYIO ISl HCCIIEIOBaHUsI (DYHKIMH HA MOHOTOHHOCTb U 3KCTPEMYMBbI;

HaxOAUTh HAHOOJNbIIIee U HAMMEHbIIIee 3HaUeHHsT (PYHKIIMN HENPEPHIBHOW Ha OTPE3KE;

HCIIOJIB30BAaTh IPOU3BOAHYIO IJI HAXOXACHUSA HAWIYUIIETO PEIICHHSA B MNPUKIAAHBIX, B TOM YUCIIE COLUAJIBHO-
HKOHOMUYECKUX, 3a[a4ax, Ui Olpe/leNIeHNs CKOPOCTH M YCKOPEHHs Ipoliecca, 3aJaHHoro (Gopmysoil niu rpadukom;

CBOOO/IHO OIEpPHPOBaTh TMOHATUSIMHU: IE€PBOOOpA3Has, ONpEeACNEHHBIM HMHTErpal, HaXOIUTh IEePBOOOpa3HbIC
AJIEMEHTAPHBIX (QYHKUUI U BBIYUCIATH UHTErpa mo ¢popmyse Hptorona-JleiibHua;

HAaXOIUTh IUIOLIAN IUIOCKUX (GUIYp U 00BEMBI TEN C IOMOLIBIO HHTErpaa;

UMEeTh IPEACTABICHHE O MAaTEeMaTHYeCKOM MOJCIMPOBAHMM Ha IpUMepe COCTaBiIeHUs AuddepeHranibHbIX
YpaBHEHUH;

peliaTh NpUKJIafHbIE 33Ja4d, B TOM YHCIE COLHMAIbHO-KOHOMHYECKOrO M (DPU3MYECKOro XapakTepa, CpPeAcTBaMH
MaTEMaTH4ECKOr0 aHalIn3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

KoanugecTBo yacoB

DJIeKTPOHHBbIE (HU(PPOBHIE)

Ne n/m HaumeHoBaHMe pa3/ieJioB U TeM NMPOrpaMMBbl Beero KonTpoabHbIe 06pA30BATEILHBIE PECYPebE
padoThI
1 [ToBTOpeHue U paciMpeHne CBeACHUH 0 QYHKIMH 16 1 bubanoreka [TOK
2 CrenenHast QyHKIus 22 2 bubanoreka [TOK
3 TpuronoMeTpudeckue GyHKITUH 34 2 bubmoreka [TOK
4 TpuroHoMeTpudecKkue ypaBHEHHs] U HEPAaBEHCTBA 21 1 bubanoreka [JOK
5 IIpousBoaHas U ee IPUMEHEHHE 31 2 bubmuoreka [TOK
6 HroroBoe nopropeHue 12 1 bubmuoreka [TOK
OBLIEE KOJIMYECTBO YACOB ITO IPOT'PAMME 136 9
TEMATHUYECKOE IIJIAHUPOBAHUE 11 KJIACC

KosnuecTBo yacos

JJieKTpoHHbIEe (U POBHIE)

Ne n/m HaunmeHoBaHMe pa3/ie/10B U TeM NPOrpaMMbl Beero KoHTposibHbIE oBpajoBATETBHbIE PECYPCHI
padoThI
1 [loBTOpeHue 19 1 bubaunoreka [JOK
2 [NokazartenbHas u jorapupmudeckas GyHKIIMN 62 2 bubanoreka I[JOK
3 Wurerpai u ero npuMeHeHHe 22 1 bubanoreka I[JOK
6 HroroBoe noBTopeHue 33 1 bubaunoreka I[JOK
OBUHIEE KOJIMYECTBO YACOB 110 TIPOI'PAMME 136 5




MNOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne v/ Tema ypoka Konnuecrso DJIeKTPOHHBIe IH(POBLIE
4acoB oGpa3oBaTe/bHbIe Ppecypchbl
IToBTOpEHME U paclIMpeHne cBeaeHuil 0 pyHkuun — 16
1 Hawnbonbmee 1 HanMeHbIee 3HaUeHNS QyHKIUH. YETHBIE 1 HEUETHBIS 1
GbyHKIIH
2. HawnGonbmee 1 HanMeHbIIee 3HaUCHUS QYHKINH. YETHBIE 1 HEUETHBIC 1
GbyHKIH
3. Haubosnbiiiee 1 HauMeHblee 3HaueHus: QyHKIMN. YETHBIC U HEYETHBIC 1
GbyHKIH
4. [octpoenue rpadu KOB GYHKIHH C TOMOIIBIO I€OMETPHIECKIX 1
peoOpa3oBaHuit
5. O6patHas QpyHKIHS 1
6. O6patHas QpyHKIHSL 1
7. PaBHOCHIIbHBIC YPAaBHEHHUSI H HEPABEHCTBA 1
8. PaBHOCHIIbHBIC YPABHEHHSI H HEPABEHCTBA
9. PaBHOCHIIbHBIC YPABHEHHUSI U HEPABEHCTBA 1
10. | Merox nHTEpBaIOB 1
11. | Merox HHTEPBAJIOB 1
12. | Meron HHTEPBAJIOB 1
13. | Merox uHTEpBAJIOB 1
14. | Meron uHTEpBAJIOB 1
15. | Oboburarommii ypok mo Teme 1
16. | KourpoabHas pagora Nel 1
Crenennasi pyHkuusi — 22
17. | CrenenHas ()yHKIMS C HATYpaJIbHBIM ITOKa3aTeleM 1
18. | CrenenHas (yHKIHMS C LIETIbIM ITOKa3aTeIeM 1
19. | Onpenenenue kopHs N-it crenenn. Pynxums y = Vx 1
20. | Onpenenenne KopHs N-ii crenenu. Oyukims y = Y 1
21. | CgoiicTBa KOpHsI N-if cTeneHn 1
22. | CgoiicTBa KOpHsI N-if cTeneHn 1
23. | CaoiicTBa KOpHsI N-if cTeneHn 1
24. | O6o0MmALIMI YPOK 10 TeMe 1
25. | KonurposubHasi padora Ne2 1
26. | OnpeneneHne U CBOICTBA CTENEHH C PAIIMOHAIBHBIM [T0KA3aTENIeM 1
27. | OnpenenieHne U CBOKMCTBA CTEICHH C PAILIMOHAIBHBIM ITOKa3aTelieM 1
28. | UppauuroHalibHble ypaBHEHHS 1
29. | UppauuroHaiibHble ypaBHEHHS 1
30. | MppaunonanbHble ypaBHEHHS 1
31. | Merox paBHOCHJIBHBIX IIPEOOpa30BaHU AJIs PEIICHUS] HPPALIMOHAIBHBIX 1
YpaBHEHUH
32. | Meron paBHOCHJIBHBIX TIPEOOpa30BaHUIl AJIsI PEIICHUS UPPALMOHAIBHBIX 1
YpaBHEHUH
33. | Meron paBHOCHIIBHBIX TIPEOOpa30BaHUIl AJIsI PEIICHHUS UPPALIMOHATIBHBIX 1
yYpaBHEHUH
34. | UppaunoHanbHble HEPABESHCTBA 1
35. | UppaunonanbHble HEpaBEeHCTBA
36. | MppaumonanbHble HEPaBESHCTBA 1
37. | O6o06maromnmii ypoK 1mo Teme 1
38. | KourposibHasi padora Ne3 1
Tpuronomerpuyeckue pynknuu — 34
39. | Paguannas mepa yria 1
40. | PaguanHasi Mmepa yria 1
41. | Tpuronomerpuyeckue GyHKIMU YHCIOBOTO apTyMEHTa 1
42. | Tpuronomerpudeckre GpyHKIIMH YHCIOBOTO apPTyMEHTa 1
43. | 3HaKu 3HAYCHHI TPUTOHOMETPHYCCKUX (QYHKIMIL. UETHOCTD 1 1
HEYETHOCTh TPUTOHOMETPHUECKHUX (DYHKIIUI
44. | 3naxu 3HAYECHUH TPUTOHOMETPUYECKUX QYHKIMN. UETHOCTD 1 1
HEUETHOCTh TPUTOHOMETPUIECKHUX (YHKIIUH
45. | Ilepuommueckue GyHKIHA 1




46. | CsoiictBa 1 rpaduke QyHKIHIA Y = SiN X H Y = COS X 1
47. | CsoiictBa 1 rpaduke QyHKIHIA Y = SiN X © Y = COS X 1
48. | CaoiicrBa u rpaduku QyHKIMil Yy =tg X u Y = Ctg X 1
49. | CaoiicrBa u rpaduku QyHKIMi Y =tg X u Y = Ctg X 1
50. | O6o6marnmii ypoK 1mo Teme 1
51. | O6obmaromumii ypok 1mo TeMe
52. | KontposabHasi paGora Ned 1
53. | OCHOBHBIC COOTHOIICHHUS MEXKIY TPUTOHOMETPUICCKUMHU (DYHKIIUSIMU 1
OJIHOTO U TOTO XK€ apryMeHTa
54. | OCHOBHbIC COOTHOIICHHUSI MEXKY TPUTOHOMETPUICCKUMH (DYHKIIUSIMU 1
OJIHOTO U TOTO XK€ apryMeHTa
55. | OCHOBHBIC COOTHOLICHHUS MEXKIY TPUTOHOMETPHICCKUMHU (DYHKIUSMU 1
OJIHOTO U TOTO XK€ apryMeHTa
56. | OCHOBHBIC COOTHOIICHHUS MEXKIY TPUTOHOMETPUICCKUMHU (DYHKIIUSIMU 1
OJIHOTO U TOTO XK€ apryMeHTa
57. | DopMymbl CIOKEHUS] 1
58. | ®opMymbl CIOKEHUS] 1
59. | ®opMyIbl IPUBEICHUS 1
60. | ®opMyIBl IPUBEICHUS 1
61. | ®opMynbl IBOWHOIO U MOJIOBMHHOTO YIIIOB 1
62. | ®opmyibl IBOHHOrO U MOJIOBHHHOIO YIJIOB 1
63. | ®opmyIbl JBOWHOIO 1 MOJOBHHHOIO YIJIOB 1
64. | ®opmyibl IBOHHOrO U MOJIOBHHHOIO YIJIOB 1
65. | ®opmyIbl IBOWHOIO 1 MOJOBHHHOIO YIJIOB 1
66. | CymMma M pa3HOCTb CHHYCOB (KOCHHYCOB) 1
67. | CymMma M pa3HOCTb CHHYCOB (KOCHHYCOB) 1
68. | ®opmyna npeodpa3zoBaHUs MPOU3BEICHUS TPUTOHOMETPHUESCKIX 1
(GyHKIMI B cyMMy
69. | ®opmyna npeodpa3zoBaHuUs MPOU3BEICHUS TPUTOHOMETPHUESCKUX 1
(GyHKLHI B cyMMy
70. | ®opmyna npeodpa3zoBaHuUs POU3BEICHUS TPUTOHOMETPHUESCKUX 1
(GyHKLHI B CyMMy
71. | O6o0marouMii ypoK 1mo Teme 1
72. | KourposabHasi paGora Ne5 1
TpuroHoMeTpuyecKne ypaBHeHUsl M1 HepaBeHcTBA — 21
73. | Ypasuenue CoS X =b 1
74. | Ypasuenue C0S X =b 1
75. | Ypasuenue C0S X =b 1
76. | Ypasuenue Sin X =b 1
77. | Ypasuenue Sin X =b 1
78. | Ypasuenue Sin X =b 1
79. | Ypasuenusi tgx =buctgx=»b 1
80. | VpaBHenusitgx =buctgx=»b 1
81. | VpaBHeHusitgx =buctgx=»b 1
82. | dyHkuuM Y = arccos X, y = arcsin x, y = arctg x, y = arcctg x 1
83. | dyHkuuM y = arccos X, y = arcsin x, y = arctg x, y = arcctg x 1
84. | TpuronomeTpuyecKre ypaBHEHHsI, CBOISIIHECS K allreOpanieckum 1
85. | TpuronomerpuyecKie ypaBHEHHsI, CBOISIIHECS K allreOpanieckum 1
86. | TpuroHomeTpHueckue ypaBHEHHs], CBOISIINECS K areOpandecKum 1
87. | PelieHne TpUrOHOMETPUYECKHX YPAaBHEHUI METOIOM Pa3JIoKEHHs Ha 1
MHOXHUTENHN
88. | PemieHne TpUrOHOMETPUYECKUX YPAaBHEHUI METOIOM PA3JIOKEHHS Ha 1
MHOXHUTENHN
89. | PeuieHne TpUrOHOMETPUYECKUX YPAaBHEHUI METOIOM Pa3IOKEHHs Ha 1
MHOXHUTENN
90. | PerieHue mpoCTEHIINX TPUTOHOMETPUUCCKUX HEPABEHCTB 1
91. | PereHue mpOCTEHIINX TPUTOHOMETPUUCCKUX HEPABCHCTB 1
92. | O6obuiaronyii ypok 1mo Teme 1
93. | KonurposubHasi pagora Ne6 1
IIpousBonaHas U ee npumMeHenue — 31
94. | Tlpeacrasuenwue o npejernie QyHKIUE B TOUYKE U O HETPEPHIBHOCTH 1

(hyHKIIMH B TOYKE




95. | IIpeacraBneHue o npezaene GyHKINHE B TOUYKE U O HEIPEPHIBHOCTU 1
(YHKIIH B TOUKE
96. | 3amaun 0 MTHOBEHHOH CKOPOCTH M KacaTeJIbHO! K IrpaduKy QyHKIUH 1
97. | TloHsiTHE POU3BOIHOMN 1
98. | IToHsiTHE POU3BOIHOMN 1
99. | IlpaBuia BEIYKCIICHHUS IPOU3BOAHON 1
100. | TTpaBuia BIYUCIICHHUS IPOU3BOAHON 1
101. | IpaBuia BEIYUCICHHS TPOU3BOJHON 1
102. | YpaBHEeHHUE KacaTeIbHON 1
103. | YpaBHeHuUe KacaTelnbHON 1
104. | YpaBHeHHUE KacaTelnbHON 1
105. | YpaBHeHuUe KacaTelnbHON 1
106. | ObobuIaromKii ypoK Mo TeMe 1
107. | ObobuIaromuii ypok mo TeMe
108. | KonTpoanHuas padora Ne7 1
109. | Ipu3Haky Bo3pacTaHus U YObIBaHUS QYHKIHN 1
110. | Ipu3Haky Bo3pacTaHust U YObIBaHUS QYHKIHN 1
111. | Touku 3kcTpeMyma QYHKIIMU 1
112. | Touku 3kcTpeMyMma (DYHKIIHU 1
113. | Touku 3kcTpeMyMa (DYHKIIHU 1
114. | Touku SKcTpeMyMa (QYHKIMN 1
115. | IIpumeHeHUE TPOM3BOTHON TIPH HAXOXKACHUU HAHOOJIBILIETO 1 1
HAWMEHBIIECT0 3HAYCHUH (YHKIHK
116. | IIpumeHeHUE TPOM3BOTHON TIPH HAXOXKACHUN HaUOOJBIIEro 1 1
HAWMEHBIIECT0 3HAYCHNH (YHKIIHN
117. | IlpumeHeHUE TPOM3BOTHON TIPH HAXOXKACHUU HAHOOJIBILIETO 1 1
HAWMEHBIIECT0 3HAYCHUH (YHKIHK
118. | IIpumeHeHUE TPOM3BOTHON TIPH HAXOXKACHUU HAHOOJIBILIETO 1 1
HAMMEHBILET0 3HAYCHUH (YHKINU
119. | ocrpoenue rpadpuKoB GyHKIMI 1
120. | Iocrpoenue rpadpukoB GyHKIMI 1
121. | ocrpoenue rpadpuKoB GyHKIMI 1
122. | Iocrpoenue rpadpuKoB GyHKIMI 1
123. | Oboburarommii ypok mo Teme 1
124. | KourpoubHasi padora Ne§ 1
HTorosoe nopropenue — 12
125. | IoBTOpenue 1
126. | IToBTOpenue 1
127. | TloBTOpenue 1
128. | IloBTOpenue 1
129. | IoBTOpenue 1
130. | [oBTOpenue 1
131. | IoBTOpeHue 1
132. | IoBTOpenue 1
133. | KourpoubHasi padora Ne9 1
134. | TloBTOpenue 1
135. | IToBTOpenue 1
136. | [ToBTOpeHue 1
OBIIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 136




IHOYPOYHOE IINTAHUPOBAHUE

11 KJIACC

Ne v/ Tema ypoka Komnyecrso DJIeKTPOHHBIe U POBLIE
4acoB o0pa3oBaTeJbHbIe Pecypchl
IloBTOpenue- 19
1. [oBTOperne. OcHOBHBIE POPMYIIBI TPUTOHOMETPHU 1
2. [oBTOperne. OcHOBHBIE POPMYIIBI TPHTOHOMETPHU 1
3. [ToBTOperne. OcHOBHBIE POPMYIIBI TPUTOHOMETPHU 1
4. [oBTOopenne. OcHOBHEIE (GOPMYIIBI TPHTOHOMETPHU 1
5. [oBTopenne. OcHOBHEIE GOPMYIIBI TPHTOHOMETPHU 1
6. [oBTOpenne. OcHOBHEIE (POPMYIIBI TPHTOHOMETPHU 1
7. IToBropenue. TPUrOHOMETPUUYECKUE YpaBHEHHSI 1
8. [ToBTOpenue. TpUroHOMeTpHIECKHE YPABHEHUS 1
9. [ToBTOopenue. TpUroHOMeTpHIECKHE YPABHEHUS 1
10. | Iloropenwue. TpuroHOMeTpHYECKHE YpPaBHEHHS 1
11. | TloBropenwue. TpuroHoMeTpHYeCKe HEPAaBEHCTBA 1
12. | TloBropenwue. TpuroHoMeTpHYeCKe HEPAaBESHCTBA. 1
13. | TloBropenwue. TpuroHoMeTpHYeCKre HEPAaBEHCTBA 1
14. | TloBropenwue. TpuroHoMeTpHUYeCKre HEPAaBEHCTBA 1
15. | Tloropenne. [IponsBoxHast 1
16. | TloBropenue. [IponsBoaHas 1
17. | TloBropenue. [IpousBoaHas 1
18. | IToropenue. [IpousBonHas 1
19. | KourpoJbHas pagora Nel 1
IMoka3arenbHas u Jorapupmmudeckasi pyHknmumn — 62
20. | CremneHb ¢ IPOU3BOJIBHBIM JIEHCTBUTEIBEHBIM TIOKa3aTeIeM. 1
IMokazaTenbHas GyHKUUS
21. | CreneHb C IPOU3BOJILHBIM ACHCTBUTEIILHBIM TT0KA3aTEIEM. 1
IMokazaTenbHas QyHKUUS
22. | CreneHb C IPOU3BOJILHBIM ACHCTBUTEIILHBIM TT0KA3aTEIEM. 1
[MoxazaTenbHas GyHKUMS
23. | CreneHb C IPOU3BOJILHBIM ACHCTBUTEIILHBIM TT0KA3aTEIEM. 1
IMokazaTenbHas GyHKUMS
24. | TlokazaTenbHble ypaBHEHUSI 1
25. | IlokasaTenbHble ypaBHEHHS 1
26. | IlokasaTesnbHble ypaBHEHHS 1
27. | TlokasaTenbHble ypaBHEHHS 1
28. | IlokasaTesnbHble ypaBHEHHS 1
29. | IlokasaTesnbHble ypaBHEHHS 1
30. | INoka3arenbHble ypaBHEHHUs 1
31. | INoka3aresbHble YpaBHEHUs 1
32. | INoka3arenbHble ypaBHEHUS 1
33. | INoka3arenbHble ypaBHEHUS 1
34. | Iloka3arenbHble HEPABEHCTBA 1
35. | INoka3arenbHble HEPABEHCTBA 1
36. | INoka3arenbHble HEPABEHCTBA 1
37. | Iloka3arenbHble HEPABEHCTBA 1
38. | INoka3arenbHble HEPABEHCTBA 1
39. | INoka3arenbHble HEPABEHCTBA 1
40. | IMoka3arenbHbIC HEPABEHCTBA 1
41. | lloka3aTenpHbIC HEpaBEHCTBA 1
42. | Tloka3arenbHbIe HEPABEHCTBA 1
43. | O6obuaroimuii ypok 1
44. | OOobmarIMii YpoK 1
45. | OGobmaromuii ypok 1
46. | KouTpoapHasi padora Ne2 1
47. | Jlorapudwm u ero cBoiicTBa 1
48. | Jlorapudm u ero cBoiicTBa 1
49. | Jlorapudm u ero cBoiicTBa 1
50. | Jlorapubwm u ero coiicTBa 1




51.

Jlorapudwm u ero cBoiicTBa

1

52. | Jlorapudmudeckas GyHKIHS U € CBOWCTBA 1
53. | Jlorapudmudeckast GyHKIHS U € CBOWCTBA 1
54. | Jlorapudpmmaeckas GpyHKIHS U e€ CBOWCTBA 1
55. | Jlorapudpmmaeckas GpyHKIHS U e€ CBOWCTBA 1
56. | Jlorapudmuyeckue ypaBHCHUsI 1
57. | Jlorapupmudeckue ypaBHEHHS 1
58. | Jlorapudpmudeckue ypaBHEHUs 1
59. | Jlorapudmudeckue ypaBHEHUs! 1
60. | Jlorapudmudeckue ypaBHEHUs 1
61. | Jlorapupmudeckre ypaBHEHHS 1
62. | Jlorapupmudeckre ypaBHEHHS 1
63. | Jlorapudmudeckue ypaBHEHUs! 1
64. | Jlorapupmudeckre ypaBHEHHS 1
65. | Jlorapudmuieckue HepaBeHCTBA 1
66. | Jlorapudmmueckue HepaBeHCTBA 1
67. | Jlorapupmudeckre HepaBeHCTBA 1
68. | Jlorapudmmieckue HepaBeHCTBA 1
69. | Jlorapudmuieckue HepaBeHCTBA 1
70. | Jlorapupmudeckre HEpaBeHCTBA 1
71. | Jlorapudmudeckue HepaBeHCTBA 1
72. | Jlorapudmudeckue HepaBeHCTBA 1
73. | Ilpou3BosiHbIE MOKA3aTEIbHON 1 JIorapuhMUUECKOi (QYHKIMH. 1
74. | TIpon3BoJHbIC OKA3aTeILHON M JIOTapUPMUAIECKON (YHKIHH. 1
75. | Ilpou3BosiHbIE MOKA3aTEIbHON 1 JIorapuhMUUECKOl (QYHKIMH. 1
76. | Ilpou3BosHbIE MOKA3aTEIbHON 1 JIorapuhMHUUECKOi QYHKIMH. 1
77. | Tlpon3BoJHbIC OKA3aTeILHON M JIOTapUPMUIECKOH (YHKIHH. 1
78. | Ilpon3BoHbIC NOKA3aTeIHHON U JIOTapUPMUIECKON (YHKIHH. 1
79. | OGoOmaronmii ypox 1
80. | OGobuiatommii ypok 1
81. | KonrpoabHasi padora Ne3 1

HWHTErpaj u ero npuMeHenne — 22

82. | IlepBooOpasHast 1
83. | IlepBooOpasHast 1
84. | IlpaBuia HaXOXJICHUsI IEPBOOOPA3HOI 1
85. | IIpaBuia HaXOXJICHUsI IEPBOOOPA3HOI 1
86. | IIpaBusia HaxOX/JICHUsI IEPBOOOPA3HOI 1
87. | IlpaBuia HaxOX/JICHUsI IEPBOOOPA3HOI 1
88. | OmnpenenéHHbIil HHTETPaL 1
89. | OmnpenenéHublii HHTErpa 1
90. | OmpenenéHHbIN HHTETpA 1
91. | OmpenenéHHbli HHTETpA 1
92. | OmpenenéHHbli HHTETpA 1
93. | Ilnouaap KPUBOIMHEWHOH Tpareuu 1
94. | Ilnoua b KPUBOJIMHEWHOM Tpareuu 1
95. | Ilnouaap KPUBOJIMHEWHOH Tpareuu 1
96. | Ilnomaap KPUBOIMHEWHOH Tpareuu 1
97. | Ilnouaas KPUBOIMHEWHOH Tpareuu 1
98. | Bbruucnenue 00beMOB Tel 1
99. | Bbruucnenue 00bEMOB Tel 1
100. | Boruncnenue 00beMOB Tel 1
101. | O6o6uraroIHil YypoK 1
102. | O6o6uaromil ypok 1
103. | KontposubHasi pagora Ned 1
HroroBoe nopropenune — 33

104. | TloBTopenue, 0600IICHNE, CUCTEMATH3AIHS 3HAHHA: 1

"YpaBuenus"

105. | TloBTOpeHue, 0600IICHNE, CUCTEMATH3AIIHS 3HAHHA: 1

"YpaBuenus"




106.

[ToBTOpenue, 0600ImeHNEe, CHCTEMATH3AUS 3SHAHHNA:

1
"YpaBuenus"
107. | TloBTopenue, 0600IIECHNE, CHCTEMATH3AITHS 3HAHHIA: 1
"YpaBuenus"
108. | TloBTOopenue, 0600IIECHNE, CHCTEMATH3AIIHS 3HAHHIA: 1
"VpaBuenus. Crucrems! ypaBHEHHH"
109. | TloBTopenue, 0600IICHNE, CHCTEMATU3AIUS 3HAHHIA: 1
"VpaBuenus. Crucrems! ypaBHEHHH"
110. | IToBTOpenue, 0000IIECHNE, CUCTEMATH3ALIMS 3HAHMIA:
1
"YpaBuenus. CucreMs! ypaBHeHHH"
111. | TloBTOpeHue, 0OOOIMCHNE, CHCTEMATH3AIHS 3HAHUA: 1
"YpaBuenus. Crucrems! ypaBHeHHH"
112. | TloBTOpeHue, 000OIMCHHE, CUCTEMATH3AITISI 3HAHHH: 1
"HepaBencta"
113. | IToBTOpenue, 0000IIECHNE, CUCTEMATH3ALIMS 3HAHMIA:
1
"HepaBencra"
114. | TloBTopeHue, 000OIICHAE, CHCTEMATH3AITHS 3HAHUI: 1
"HepaBencrBa"
115. | IToBTOpenue, 0000IIEHNE, CUCTEMATH3ALIMS 3HAHMIA:
> 1
"HepaBencrBa"
116. | IToBTOpenue, 000OLIEHNE, CHCTEMATH3ALIMS 3HAHHIA:
> 1
"HepaBencrBa"
117. | TloBTOpeHue, 00OOIICHAE, CHCTEMATH3AITHS 3HAHUI: 1
"[IponsBonHas u e€ mpuMeHeHue"
118. | IloBTOpeHue, 0000IIEHNE, CHCTEMATH3ALS 3HAHHH: 1
"[IponsBonHas u e€ mpuMeHeHue"
119. | IloBTOpenue, 0000IIEHNE, CHCTEMATH3ALMS 3HAHUH: 1
"[lpousBonHas U e€ npuMeHeHue"
120. | TloBTOpeHue, 0000IIEHNE, CHCTEMATH3AIMS 3HAHHH: 1
"[IponsBonHas u e€ mpuMeHeHue"
121. | TloBTOpeHue, 0000IICHNE, CUCTEMATH3ALS 3HAHHH: 1
"HHTerpai u ero npuMeHeHue"
122. | TloBTOpeHue, 0000IIEHNE, CHCTEMATH3ALHS 3HAHHH: 1
"TpuroHomerpust"
123. | TloBTOpeHue, 0000IIEHNE, CHCTEMATH3ALS 3HAHHH: 1
"Tpuronomerpus"”
124. | TloBTOpeHue, 0000IICHNE, CUCTEMATH3ALMS 3HAHHH: 1
"Tpuronomerpus"”
125. | TloBTOpeHue, 0000IICHNE, CUCTEMATH3ALS 3HAHHUH: 1
"Tpuronomerpus"”
126. | TloBTOpeHue, 0000IICHNE, CHCTEMATH3ALUSI 3HAHHIA: 1
"Tpuronomerpus"”
127. | TloBTOpeHue, 0000IIEHNE, CUCTEMATH3ALMS 3HAHHUH: 1
"Tpuronomerpus"”
128. | TloBTOpeHue, 0000IICHNE, CUCTEMATH3ALS 3HAHHHA: 1
"Tpuronomerpus"
129. | TToBTOpeHue, 0600IICHNE, CHCTEMATH3AIHS 3HAHMIA:
b bl l
"Tpuronomerpus"
130. | IToBTOpeHue, 000OIIECHNE, CHCTEMATH3AIIHs 3HAHHIA:
b 9 l
"Tpuronomerpus"
131. | IToBTOpeHue, 0O0OIICHNE, CHCTEMATH3AIHS 3HAHMIA:
b bl l
"Tpuronomerpus"
132. | TloBTOpeHue, 060OIICHNE, CHCTEMATH3AIIHS 3HAHMIA:
b b 1
"Tpuronomerpus"
133. | O6o6uarommii ypok 1
134. | O6o6uaromil ypok 1
135. | KourpoJibHast padora Neb 1
136. | MiToroBwlii ypok 1
OBIIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 136




IPOBEPSEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJILHOM

MNPOT'PAMMBI
10 KJIACC
Kon . .
HpoBepsIEMOro IIpoBepsiembie MpeaMeTHbIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOW 00pa30BaTeIbHOI MPOrPaMMbI
peIyIBTATA cpe/iHero o01ero 00pa3oBaHus
1 Uwcna ¥ BEIYHCIECHHS
11 OmnepupoBaTth MOHATHAMU: pallOHAIFHOE U EHCTBUTENLHOE YHCIIO0, OOBIKHOBEHHAS U IECSITHIHAS
JPOOB, TIPOIEHTHI
1.2 BeimonHATh apudMeTHIecKre onepanyi ¢ palMOHAIBHBIMY U JISHCTBUTEILHBIMU YHACIAMHU
13 BeimonssTh HpI/I6J'II/I)KéI{HI>Ie BBIYHMCIICHHSI, UCTIONB3YSI TPAaBUIIa OKPYIJICHHS, IENIaTh MPUKUIIKY U OLIEHKY
pe3ynbTaTa BRIYUCICHUH
OmnepupoBaTh MOHATHIMU: CTETIEHb C LIEJIBIM MIOKa3aTeleM, CTaHAapTHast (hopMa 3arncH
1.4 JIEHCTBUTEIHHOTO YNCIIa, KOPEHb HATYPaIbHON CTETIEHH; UCIIONB30BaTh MOAXOSIIYI0 GOpMY 3aIHCH
JICUCTBUTEIBHBIX YHCEI JJIsl pELICHHs IPAKTUIECKUX 3aJ1a4 U MTPEACTABICHUSI JaHHBIX
15 OnepupoBaTth MOHATHIMHU: CHHYC, KOCHHYC U TAaHT€HC TIPOM3BOJIBHOTO YIJiIa; HCIIOIb30BaTh 3aITUCh
TPOU3BOJIBHOTO yIiia yepe3 o0paTHbIe TPUrOHOMETpHYecKrue PYHKINHU
2 YpaBHEHHs U HEpPABEHCTBA
21 OnepupoBaTth MOHATHIMH: TOX/IECTBO, ypaBHEHUE, HEPABEHCTBO, 1IEJ10€, PALMOHAIBHOE,
UppalOHAIBHOE YpaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YpaBHEHUE
29 BbINonHATE TpeoOpa3oBaHusi TPUTOHOMETPUYECKHIX BBIPAYKEHHH M PellaTh TPUTOHOMETPHYECKHE
YpaBHEHUS
23 BBITTOTHATE r[peo6pa3OBaH1/m LECIIbIX, pallMOHAJIBHBIX U I/Ippal_[I/IOHaJ'[I)HI::IX Bpra)KeHI/Iﬁ " peiiaTb
OCHOBHBI€ THUIIbI LIEJIBIX, PAIMOHAJIBHBIX U UPPALMOHAJIBHBIX YPAaBHEHUU 1 HECPABECHCTB
24 HpI/IMeHHTb YpaBHEHUS U HEPABEHCTBA JJIsl PEHICHUS MAaTEMAaTHUCCKUX 3a/1a4 U 3a/1a4 U3 Pa3JINIHbIX
obJacTeil HAYKH W peajibHOU JKHU3HH
MOZICJ'II/IpOBaTB PCAJIbHBIC CUTYalluU Ha A3BIKE anre6p1)1, COCTaBJIATH BbIPAKCHUS, YDAaBHCHUS,
2.5 HEpaBEHCTBA I10 YCIIOBHIO 3a/1auyl, MCCIIEI0BAaTh IOCTPOCHHBIE MOJIENH C HCIOJIb30BAHUEM allapaTa
anreopsl
3 Oynkuun u rpaduxu
31 OnepupoBaTh NOHATUAMU: (QYHKIHA, CIIOCOOBI 3alaHust QYHKIUH, 00JIaCTh ONPEAEIICHUS U MHOXKECTBO
3Ha4YeHUH QYHKIMH, rpaduk GYHKIMY, B3AUMHO 00paTHbIe ()YHKIMN
3 OnepupoBaTh NOHATUAMU: YETHOCTh M HEYETHOCTH (DYHKIMH, HYJIU (QYHKIMHU, IPOMEKYTKH
3HAKOIOCTOsIHCTBA
3.3 Hcnonb3oBath rpaduku GYHKIUI IS pElIeHUs] YpaBHEHUI
34 CtpouTh U YUTaTh TpapUKU JIUHEHHOH QYHKIMH, KBAJIPATHYHON (PYHKIIMHU, CTEIICHHOM (QYHKIHH C
LIeTIbIM TIOKa3aTeIeM
Hcnone3oBaTh rpaduku GyHKIMI 71 HCCIIENOBAHMS MIPOLIECCOB M 3aBUCHMOCTEH TIPH pelleHNH 3a1a4 U3
3.5 JPYTrUX y4eOHBIX MPEIMETOB U peabHOM )KU3HHU, BEIPaXKaTh GOPMYIaMHU 3aBUCUMOCTH MEXIY
BEJINYMHAMU
4 Hayaja MaTeMaTHYeCKOro aHaIM3a
4.1 OmnepupoBath MOHATHSIMH: ITOCIEOBATENFHOCTD, apU(PMETHIECKasi U TEOMETPUIECKasi IPOrPECCHH
492 OrneprpoBaTh MOHATHUAMU: OECKOHEUHO YOBIBAIOIIasi FEOMETPHIECKas IPOrpeccHs, CyMMa OECKOHEYHO
yOBIBaIOIIEH T€OMETPHYECKON NPOrPECCH
4.3 3amaBaTh IMOCTIEIOBATENHHOCTH PA3TUYHBIMU CIIOCOOAMU
44 Hcnonp30Bath CBOMCTBA MOCIEA0BATEIBHOCTEN U IPOTPECCUI ISl pELIEHHS PEAJIBHBIX 3314
NPUKJIATHOTO XapaKkTepa
5 MHOecTBa U JIOTHKA
51 OneprpoBaTh MOHATHSIMH: MHOXECTBO, OIIEPAIIH HaJ MHOXXECTBAMHU
59 Hcnonb30BaTh TEOPETHKO-MHOKECTBEHHBIH ammapar JUis ONIMCAHKS PEaTbHBIX IPOLECCOB H SBICHHUHU, IPU
pELICHUH 33124 U3 APYTUX Y4eOHBIX NPEIMETOB
5.3 OneprpoBaTh MOHATHAMU: ONpeeIeHHE, TeopeMa, CIeCTBHE, JOKa3aTeIbCTBO
11 KJIACC
Kon IIpoBepsiemMbIe NpeAMETHBIC Pe3yJIbTATHI OCBOCHHUSI OCHOBHOM 00pa30BaTe/IbHON IIPOrpaMMBbl

MPOBEPSIEMOro cpe/iHero odiero oopa3oBaHus




pe3yJbraTa

1 Uwcna ¥ BEIYHUCIECHHS
11 OmnepupoBaTth MOHATHAMH: HaTYpaJIbHOE, 1IEJI0€ YHCIIO; UCIIOJIF30BATh MIPU3HAKHU JETTMMOCTH IIEIIBIX
YHCel, pa3lIoKEHHE YHCIIa Ha IPOCThIE MHOXKHTEIH JUIS PEIICHHUS 3a/1a4
1.2 OmnepupoBaTh MOHATHEM: CTENEHb C PAIIMOHAIFHBIM ITOKa3aTeJIeM
13 OmnepupoBaTh MOHATHIMU: JIOTAPH(M UHCIA, IECATHYHbIE W HATYPAJIbHBIC JOrapu(pMbl
2 YpaBHEHHS U HEPABEHCTBA
[TpumeHsTH CBOICTBA CTENEHH ISl TpeoOpa30BaHKs BIPaKEHHH, OIIEpUPOBATh TIOHATHIMU:
2.1 TIOKa3aTeJIbHOE ypaBHEHNE U HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIBI T0KA3aTEIbHBIX YPaBHEHHN U
HEpaBEeHCTB
BeimonHATh MpeoOpa3zoBaHus BEIPaKEHUH, COlepKaINX JOrapu(Mbl; OIIEpUPOBATH MTOHATHIMU:
2.2 norapu(MUUECKOe ypaBHEHHE 1 HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIBI JOrapu(pMHYECKUX YPaBHEHUH 1
HEpaBEeHCTB
2.3 Haxoauts penieHust mpocTeHIINX TPUTOHOMETPHUUECKHX HEPABEHCTB
24 Onep“nposan, TIOHATHAMH: CHCTEMA JIMHEHHBIX YpaBHEHHUH U €€ pelIeHHe; UCIO0Nb30BaTh CUCTEMY
JIMHEHHBIX YpaBHEHHH /sl pelIeHHs NPAaKTHYECKUX 3a1a4
2.5 HaxoauTh penieHust MpoCcTeHIINX CHCTEM U COBOKYITHOCTEH pallMOHAIBHBIX YPaBHEHUH U HEPABEHCTB
MopnenupoBath peajibHble CUTYalllu Ha S3bIKE alreOphl, COCTABIATH BHIPAKEHNUS, YPaBHEHNS,
2.6 HEPaBEHCTBA M CHCTEMBI 10 YCIIOBUIO 3a/1a4H, UCCIIEA0BATh IIOCTPOCHHBIE MOJIEH C HCIIOJIb30BaHUEM
anmnapara anreopsl
3 Oyskuun u rpaduxu
OnepupoBaTth MOHATHIAMU: TIEpUOANYECKast PYHKIUS, MPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, TOYKH
3.1 9KCTpeMyMa (YHKIIUH, HAaHOOJIbIlIee U HAMMEHbIIIee 3HaUeHUsT (PYHKIIMU Ha TIPOMEXYTKE; UCTIOIb30BaTh
WX JIUIsI UcCleoBaHus pyHKIMH, 338aHHOM rpag KoM
OnepupoBath MOHATHIMU: TPa(UKH MOKA3aTENHHON, IOrapu(OMUUECKOH U TPUTOHOMETPUIECKIX
3.2 (GyHKIMH; 1300paXaTh UX Ha KOOPJHMHATHOM INIOCKOCTH U MCIIOJIb30BATH JUIS PEIICHUs] YpaBHEHUH 1
HEpaBEHCTB
33 N3zobpaxats Ha KoopzmHuaTHoﬁ TUIOCKOCTH rpaduKy JIMHEHHBIX YPaBHEHUI U UCIONB30BATh UX LIS
peLIeHUs] CUCTEMBI JINHEHHBIX YpaBHEHHUH
34 Hcnone3oBaTh rpaduku GyHKIMI 71 HCCIIEIOBAHMS [IPOLIECCOB M 3aBUCHMOCTEH U3 IPYTUX Y4eOHBIX
JMCLUIUIMH
4 Hayaja MaTeMaTHYeCKOro aHaIu3a
a1 OnepupoBaTh NOHATUAMU: HENpepbIBHAS (DYHKIHMS, IPOM3BOAHAS (YHKIMHU; HCTIOIb30BATh
reoOMeTpUUEeCKUi B (DU3NUECKUI CMBICI TIPOM3BOIHOM sl pelleHus 3a1a4
492 Haxonutes npon3BoHbIE 3IeMEHTapHbIX (yHKINH, BEIYUCIAT IPOU3BOIHBIE CYMMBI, IPOU3BEICHH,
YaCcTHOTO (hYHKI[HIA
43 Hcnonb30BaTh NPOM3BOAHYIO I MCCIeAOBaHUS (YHKINH HA MOHOTOHHOCTD M OKCTPEMYMBI, IPHMEHATh
pe3yabTaThl HCCIESIOBAHNS K IIOCTPOSHHUIO IPa(hUKOB
44 Vcnionb30BaTh IPOM3BOAHYIO I HAXOXKICHUS HAMITYYIIEro PEIIeHUs B IPUKIAIHBIX, B TOM YUCIIe
COIMATIbHO-OKOHOMHYECKHX, 331a4ax
45 OrneprpoBaTh MOHATHAMU: NIEpBOOOpa3Hask M MHTErPaj; IOHUMATh TEOMETPHUUECKUI 1 (HH3HIECKHI
CMBICII HHTErpajia
46 Haxonuts nepBooOpa3HbIe dlIeMEHTapHBIX (DYHKIUH, BBIYUCIATH HHTErpai o gopmyne HeroTona —
JleitOumIa
47 Pemats npuknagHele 3a0a491, B TOM YUCIIE COLHAIBEHO-9KOHOMHYECKOro M (PM3HYECKOro Xapakrepa,

CpE€ACTBAMHU MATEMATUYICCKOI'O aHAJIM3a




IPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/lep:KAHUS
1 Uwcna ¥ BEIYUCIECHHS
ParmonaneHeie uncna. OOBIKHOBEHHBIE U IECATUYHBIE JPOOH, MPOLIECHTHI, 0ECKOHEUHBIE TIEPUOJNYECKHE IPOOH.
1.1 | Apudmernyeckue orepaniy ¢ pauuoHaJIbHBIMU YUCIaMU, IPEe0Opa3oBaHMs YUCIOBBIX BhIpakeHuil. [Ipumenenue
Jpo0Oeli ¥ MPOLIEHTOB JUIsl pelleHNsI NPUKJIAIHBIX 3a/1ad M3 Pa3JIMYHbIX OTpacied 3HaHUH U peajbHON JKU3HH
12 JelicTBuTEIbHBIE HHCTIA. ParonaneHple 1 MppanMOHATBHbBIE YHCA. ApH(METHIECKHE OIEPaLK C IeHCTBUTEILHBIMH
yucnamu. [IpuOnmkEHHbIC BRIYMCIICHNUS, TPABIIIA OKPYIIICHHS, IPUKHUKA U OIIEHKA PE3YJIbTaTa BHIYUCICHUH
13 Crernienb ¢ nensiM nokaszareneM. CrtangaptHas Gopma 3anucy JedCTBUTENBHOr0 Yncia. Vcroap30BaHue MoaX osIei
(OpMBI 3aIMCH EWCTBUTENBHBIX YUCEIN ISl pelleH s NPaKTHYECKUX 3a/1a4 U IPEICTaBJICHHUS TAHHBIX
1.4 | Apudmernyeckuii KOpeHb HATYpaJIbHOH cTeneHu. JlelcTBus ¢ apupMEeTHIECKUMH KOPHSIMH HaTYpaJIbHOH CTETleHH
1.5 | CuHyc, KOCHHYC U TaHT€HC YHCIIOBOI'0 apryMeHTa. APKCHHYC, apPKKOCHHYC, apKTaHI€HC YUCIOBOTO apryMeHTa
2 YpaBHEHNs U HEpPAaBEHCTBA
2.1 | ToxnecTBa U TOXKAECTBEHHbBIE NpeoOpa3oBaHUs
2.2 | TlpeoOpa3oBaHKe TPUIOHOMETPUUYECKUX BbIpaKeHUH. OCHOBHBIE TPUTOHOMETPHUYECKHE OPMYIIbI
2.3 | YpaBHeHue, KopeHb ypaBHeHHs. HepaBeHCTBO, penieHne HepaBeHCTBa. MeTojl HHTEpBaJIOB
2.4 | Pemenue nenbix u ApoOHO-paIMOHANBHBIX YPABHEHUH M HEPABEHCTB
2.5 PenieHre nppannoHaIbHBIX YPAaBHEHUH U HEPaBEHCTB
2.6 PelieHne TpUroHOMETPUYECKUX YPaBHEHUH
27 HpI/IMeH?HI/IC YpaBHEHHH M HEPABEHCTB K PEIICHUI0 MaTeMAaTHYECKUX 3a/1a4 U 3a]1a4 U3 Pa3IM4YHbIX 001acTell HayKH U
pEATBHOM KU3HU
3 Oyskuun u rpaduxu
3.1 ®yukuust, cnocoOsl 3aaanust GyHkimu. ['paduk dynkimm. BzanmHo obpatHble QyHKINH
32 OGnacThb omnpeeneHus 1 MHOXKECTBO 3HaueHUH QyHkimu. Hymu ¢pynknun. IIpoMexxyTky 3HaKOMOCTOSIHCTBA. UETHBIE U
Heu€THble QyHKIUM
33 CreneHHast pyHKIUS ¢ HATYpaJIbHBIM U LEJbIM MokasareneM. E€ cBoiicTBa u rpaduk. CBolicTBa U rpaduk KOpHs N-oi
CTENECHU
3.4 | Tpuronomerpuyeckasi OKpY>KHOCTb, OIpeeIeHHE TPUTOHOMETPUUECKUX (PYHKIIMH YHCIOBOI0 apryMeHTa
4 Hauana MaTeMaTH4ecKOro aHaiunsa
4.1 | IlocnemoBaTelabHOCTH, CIIOCOOBI 33JaHUS NTOCIe0BaTeIbHOCTEH. MOHOTOHHBIE II0CIEJ0BATEILHOCTH
Apudmernyeckas u reomerpudeckas nporpeccuu. beckoneuHo yObIBaromias reomerpudeckas nporpeccus. Cymma
4.2 0ECKOHEYHO YOBIBAIOIIeH reoMeTpuIecKoi nporpeccun. Gopmyna ClIoKHBIX TPOIEHTOB. Mcnonp30BaHe IPOrpecCuu
JUISL pELLICHUsI peallbHBIX 3a]a4 PUKIaJHOTO XapakTepa
5 MHoKecTBa U JIOTHKA
51 MHoXecTBO, onepaluy HaJ MHOKecTBaMH. J{uarpamMmel Dinepa — Berna. Ilpumenenne TeopeTHKo-MHOKECTBEHHOTO
anmapara Jyisl ONMCaHus PealibHBIX IPOLIECCOB U SBJICHUM, IPU PELISHUH 331a4 U3 PYTHX Y4eOHBIX NPEIMETOB
5.2 Omnpenenenue, TeopeMa, CISACTBHE, JOKA3aTEIbCTBO
11 KJIACC
Kon IlpoBepsieMblii 3J1eMEHT CO/IEPKAHUS
1 Urcna ¥ BEIYUCTICHUS
1.1 | HarypaspHsle u nensle yncaa. [Ipu3HaKy AETMMOCTH IENBIX YHCET
1.2 CreneHs ¢ palioHaIbHBIM MoKa3aTeneM. CBOICTBa CTEIICHH
1.3 | Jlorapudm uucina. JlecaTHuHbIe U HATYpPAIbHbIE JTOrapU(PMbI
2 YpaBHEHHs U HEPABEHCTBA
2.1 | TIpeoOpa3oBaHue BBIPAXKEHUH, COACPIKAIIUX JIOTAPHU(MBI
2.2 | Ilpeobpa3oBaHue BBIpQKEHUH, COACPKALIMX CTEIICHU C PAllMOHAIBHBIM NIOKa3aTelIeM
2.3 | Tlpumepbl TPUTOHOMETPHUYECKUX HEPABEHCTB
2.4 | Tloka3zaTenbHble YypaBHEHHS M HEPAaBCHCTBA
2.5 | Jlorapudmuueckue ypaBHEHHUs 1 HEPABEHCTBA
2.6 | CucreMbl TMHEHWHBIX ypaBHEHHH. Pemenne mpukiIa HbIX 33144 C IIOMOUIBIO CHCTEMBI JIMHEWHBIX ypaBHEHUH




2.7

CucreMsl 1 COBOKYIIHOCTH pallMOHAJIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

HpI/IMeHEHI/Ie ypaBHeHHﬁ, CHUCTEM U HEPABCHCTB K PCHICHUIO MATECMATUYCCKUX 3aJia4 U 3a/1a4 U3 PA3JINIHBIX oOacreit

28 HAyKH U peaJIbHOM JKU3HU
3 DyaKuMY U rpadUKH

31 Oynknust. [Tepronnueckue ¢pynkmu. [IpomMexyTkn MOHOTOHHOCTH (PyHKIMH. MaKCUMYMbI 1 MUHUMYMBI (DYHKIIHH.
Hawnbornpiiee 1 HanMeHblIee 3HaUeHHE (PYHKINU Ha IPOMEXYTKE

3.2 | TpuroHomerpuueckue (hYHKIMH, MX CBOHCTBA U rpaMKu

3.3 | Iloka3zarenpHast u orapudmMuueckas GyHKINH, UX CBOMCTBA U TpaduKu

3.4 | Hcnonp3oBanue rpadrkoB GpyHKIU ISl pelIeHUs] YpaBHEHUH 1 JIMHEWHBIX CHCTEM

35 Hcnonp3oBanue rpadukoB GyHKIMN TS NCCIEAOBAHUS MTPOIIECCOB M 3aBUCUMOCTEH, KOTOPBIE BO3HUKAIOT ITPH
pelIeHI] 33a0a4 U3 APYTUX YYeOHBIX MPEAMETOB M PEATbHOM KU3HU

4 Hauana MaTeMaTH4ecKOro aHaimsa

4.1 | HempepbiBHbIe QyHKIMU. MeTO MHTEPBAJIOB JUIS PEIICHUS] HEPABEHCTB

4.2 | llpousBonnas ¢yHkimu. ['eomerprueckuii 1 GU3MUECKHUI CMBICI TIPOU3BOAHOM

43 [TponsBomHbIE AMeMeHTapHbBIX QYHKINH. DOpMYITbl HAaX0XK/ICHUS TPOU3BOAHON CYMMBI, IPOU3BEACHHS  YaCTHOTO
GyHKIMH

44 [IpumeHeHne MPOM3BOAHON K MCCIIENOBaHUIO (DYHKIMK Ha MOHOTOHHOCTh U 3KCTpeMyMbl. HaxoxkneHnne Hanbonbiero u
HavMeHbUIEro 3HaYeHust (QYHKIMU Ha OTpe3Ke

45 [TpumeHeHne MPOM3BOAHON /IS HAXOXK/ICHUS] HAMITYYIIIETO PEIIeHHs B IPUKJIAIHBIX 33/1a4aX, JUIs ONpe/esIeHUs
CKOPOCTH TIpoliecca, 3aJaHHOro (hopMyJIol M rpagukoM

4.6 | IleprooOpa3nas. Ta0Onuiia mepBooOPa3HBIX

4.7 | WHrerpai, ero reoMeTpHUYCCKHiA U (PU3HUSCKUI cMbICH. Bhruucienue uarerpana mo dhopmyine Herotona — JleliOnuIa




ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBbTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJILHOM ITPOT'PAMMBI CPEJTHET'O OBIIET'O OBPA3OBAHUSA

Kon
NMpoBepPsieMOro
TpedoBaHuUs

IIpoBepsiemble TpeOOBaHMA K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHHMSI OCHOBHOI 00pa30oBaTeIbLHOM
NMPOrpaMMbl CpeiHero 001ero 00pa3oBanus

Branenue MeromaMu 0Ka3aTeNbCTB, alTOPUTMAaMH PEIICHNS 3a/1ad; yMEeHHe OpMyIupoBaTh U
OIIEpPUPOBATh MOHATUSAMU: ONpEAEICHNE, aKCHOMa, TEOpEMa, CIEACTBHE, CBOMCTBO, IPU3HAK,
JIOKa3aTeNbCTBO, PABHOCHIIBHBIE (DOPMYIHPOBKY; IPUMEHSTh MX; YMEHHE OPMYIHPOBATh 00paTHOE U
MIPOTUBOMOIOKHOE YTBEPKJICHHUE, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, UCIONIb30BAaTh METO
MaTeMaTU4eCKOW MHIYKIUH; IPOBOJUTH JJOKA3aTEIbHbIE PACCYKIEHU IIPH PELIEHNH 3ajiay, OLIEHUBATh
JIOTHUYECKYIO MIPaBUIBHOCTh PACCYXACHUN; YMEHHE ONEpUPOBATh MOHATUSMH: MHOKECTBO, IOJIMHOXKECTBO,
ollepaliy HaJl MHOYKECTBAMHU; YMEHHE UCIIONIb30BaTh TEOPETUKO-MHO)KECTBEHHBIN anmapaT JUIs OIUCAaHUsS
PEabHBIX MPOIIECCOB U SIBJIICHUH W IPH PELIEHHUH 33/1a4, B TOM YHUCJIEC U3 IPYrUX YU4eOHBIX PEIMETOB;
yYMEHHE ONepHpOBaTh MOHATUSMH: Tpad, CBSI3HBIN rpad, 1epeBo, UK, rpad Ha IIOCKOCTH; YMEHHE
3a/1aBaTh U ONHCHIBATh Ipadbl pa3IMYHBIMU CIIOCO0AMH; MCIOIB30BaTh rpadbl IPH PEIICHUH 33124

YMeHue olepupoBaTh HOHATHAMU: HaTYpaIbHOE YHCIIO, LIENI0e YHUCIIO, CTEIIEHb C LIeIbIM [oKa3aTeleM,
KOPEHb HaTypaJbHOH CTENEHH, CTENIEHb C PAIIIOHAIBHBIM ITOKa3aTelleM, CTENEeHb C ISHCTBUTENbHBIM
HoKa3aTeseM, Jorapu(M 4ucia, CUHYC, KOCHHYC U TaHI'€HC IIPOU3BOJIBHOIO YUCIA, OCTATOK I10 MOAYJIIO,
palroHaIbHOE YHCII0, UPPALOHAIBHOE YUCIIO0, MHOKECTBA HATYPaJIbHBIX, IEJIbIX, PAllMOHAJIBHBIX,
JICUCTBUTEIBHBIX YKCEIl; YMEHUE UCITONIB30BATh MPU3HAKH JIETMMOCTH, HAUMEHBIINH 001U ANUTENb U
HauMeHblIIee olliee KpaTHoe, aaropuT™ EBKinia npu perieHnu 3a1a4; 3HaKOMCTBO C Pa3iIMuHBIMU
TMO3UIIMOHHBIMU CUCTEMAaMHU CUHCIICHUS; YMEHUEC BBITIOJIHATH BBIYHUCICHUE 3HAYCHUH U npeo6pa3OBaHm[
BBIPKEHUH CO CTENEHsIMH U Jorapudmamu, mpeodpa3zoBaHus APOOHO-PAIMOHAIBHBIX BEIPAKEHUIT; yMEHNE
OoneprupoBaTh MOHATHUAMMU: IMMOCICAOBATCIbHOCTD, apI/I(bMeTI/I‘{eCKaH porpeccus, recoMETpruICCKasd
nporpeccusi, 0eCKOHEUHO YObIBaIOIIas FeoMeTpUYecKasi Iporpeccus; yMeHHe 3a1aBaTh
MIOCJIEIOBATENILHOCTH, B TOM YHCIIE C TIOMOILBIO PEKYPPEHTHBIX (POPMYIT; YMEHHE ONIEPUPOBAThH
NOHATHUAMM:. KOMIIZICKCHOC YMCJIO, COHpSDKéHHI)IC KOMIIJICKCHBIC YUCila, MOAYJIb U apTYMEHT KOMILUIEKCHOT'O
yucna, popMma 3aricu KOMIDIEKCHBIX Yncel (TeoMeTpHYecKas, TPUrOHOMETpHUeCKas U ainredpanyeckas);
YMEThb IPOU3BOJNUTH apupMeTHUeCKre ASHCTBHSA ¢ KOMIUIEKCHBIMHU YHCIIAMU; IPUBOIUTH PUMEPHI
HCTIOJIb30BaHMS KOMIUIEKCHBIX YHCEN;, OIIEPUPOBATh MOHATHAMHU: MaTpuIia 2X2 u 3x3, onpeAennuTenb
MAaTpUIbl, TEOMETPUYECKUI CMBICI OIPeNeTUTEILs

YMeHue onepupoBaTh NOHATUSIMU: PALMOHAIBHBIE, HPPALUOHAIIBHBIE, I0KA3aTEIbHbBIC, CTEIICHHBIE,
norapuMuyecKre, TPUrOHOMETPHYECKUE YpaBHEHHS U HEPaBEHCTBA, UX CUCTEMbI; YMCHHUE OIIEPUPOBAThH
HOHATHAMHU: TOXKIECTBO, TOXKAECTBEHHOE IIpeodpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CHCTeMa ypaBHEHHH
3 Y HEPaBEHCTB, PABHOCUIIBHOCTh YPAaBHEHHUH, HEPABEHCTB U CHCTEM; YMEHHUE pELIaTh ypaBHEHHUS,
HEpPaBEHCTBA U CUCTEMBbI C TIOMOIIBIO PA3JINYHBIX IPHEMOB; pelllaTh YpaBHEHUs], HEPABEHCTBA U CUCTEMBI C
rapaMeTpoM; IPUMEHSTh YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI IS pELIEHHs MaTeMaTHIeCKHX 3a1a4 U
3a/1a4 U3 Pa3IMYHbIX 00IacTel HAYKU M PeabHOM XKU3HU

YMeHue onepupoBaTh NOHATHAME: (GYHKIHSA, YETHOCTh (DYHKIMH, IEPUOANYHOCT QyHKINY,
OrpaHMYEHHOCTH (D)YHKIIUH, MOHOTOHHOCTH (DYHKIIMH, S9KCTpeMYM (YHKLIMH, HanOOJbLIee U HaNMEHbIIee
3Ha4YeHus (HYHKIMU HA TIPOMEXKYTKe, HellpephIBHAS (PYHKIHUSI, aCHMOTOTHI rpaduka GYHKINH, IepBast U
BTOpasi MPOU3BOAHAS (PYHKIMHU, TEOMETPUUECKUI U (GU3MUYECKH CMBICI IPOU3BOAHOM, IepBOOOpa3Hasi,
onpee’IéHHbI HHTErpal; yMeHHEe HaXOAUTh aCUMIITOTHI Ipaduka QyHKIMH; YMEHUE BBIYUCIIATH
MIPOU3BOJHBIE CYMMBI, IPOU3BEICHUS, YaCTHOI'O M KOMITO3UIIMN (QYHKIMH, HAXOIUTH YpaBHEHHUE

4 KacaTeJbHOH K TpaduKy GYHKINH; yMEHHE HAXOANUTH IPOM3BOAHBIE JIEMEHTAPHBIX (DYHKLHH; YMEHHE
HCIIONB30BaTh IPOM3BOJHYIO I MCCIeJOBaHUs QYHKIU, HAXOOUTh HANOONBIINE U HAMMEHbBIIHE
3HaueHUs (PYHKLUIA; CTPOUTH IpahKi MHOTOWICHOB C MCIIOJIB30BAaHHEM arIiapaTa MaTeMaTHIeCKOro
aHaNN3a; IPUMEHATH IPOU3BOIHYIO JUIS HAXOXKICHHUS HAWTYYIIEro peeHus B PUKIAJHBIX, B TOM YUCIIe
COLMATIbHO-OKOHOMHYECKHX U (PU3MUECKHUX 3aJa4ax; HaXOOUTh IUIOMAIN U 00EMBI (GHUT'Yp C TIOMOILBIO
HHTErpaa; NPUBOIUTH IPUMEPEl MATEMAaTHYECKOT0 MOACINPOBAHHMS € TIOMOILBIO TH((epeHInaTbHBIX
YpaBHEHUI

YMeHwne orneprupoBaTh MOHATUAME: Tpaduk QyHKINK, 0OpaTHAS QYHKIINSA, KOMIOZHITUS (QYHKITHIH,
nuHeHas QYHKIWS, KBaApaTUIHAS GYHKIWSL, palMOHATbHAS (QYHKITUS, CTCTICHHAS (YHKITHS,
TPUTOHOMETpUYECKUE (PYHKIUH, OOpaTHBIE TPUTIOHOMETPHYECKHE (DYHKINH, TOKa3aTeNbHas U
moraprupMuIecKas QyHKIINH;, YMEHUE CTPOUTDH TpadUKU H3yICHHBIX ()YHKITHI, BBITIONHAIT

5 peoOpa3oBaHus TPaQUKOB (HYHKIHH, UCIIONB30BaTh TpadUKH IS H3YUEHHS IPOIIECCOB M 3aBUCUMOCTEH,
NP PELICHUH 33124 U3 APYruX y4eOHBIX MPEAMETOB U 3a]a4 U3 PEabHON JKH3HU; BBIPAXKaTh (GOpMyIIaMH
3aBHCHMOCTH MEKAY BEINYNHAMH; HCIOIB30BaTh CBOWCTBA U rpadMKu HYHKIMH JUTS PEIIeHNs] ypaBHEHNUH,
HEpaBeHCTB U 3a/1a4 C TapaMeTpaMHt; H300pakaTh Ha KOOPJMHATHONW INTOCKOCTH MHOXKECTBA PEIICHUH
YpaBHEHHH, HEPABEHCTB M UX CHCTEM

VMmenue peuiaTh TCKCTOBLIC 3aJa41 PA3HBIX TUIIOB (B TOM YHUCJIC HA IPOUCHTHI, 10JIH U YaCTH, HA

6 JBHIKCHHC, pa60Ty, CTOMMOCTDb TOBAPOB U YCIIYyI', HAJIOI'H, 3a1a4U U3 obnactu YIpaBJICHUS JIMYHBIMU U
CEMCHHBIMH (1)I/IHaHC3MI/I); COCTaBJIATH BbIPAKCHUSA, YPABHCHUS, HCPABCHCTBA U UX CUCTEMBI 110 YCJIOBUIO
3aJ1a4y, UCCJICAOBATDH MOJYYCHHOC PCHICHUC U OLCHUBATDH HpaB,ZIOHO,Z[O6HOCTL PE3YIbTATOB; YMCHUC




MOJIEJINPOBATh peaJIbHbIE CUTYAIH Ha SI3bIKE MATEMAaTUKH; COCTABIISITh BBIPAXKECHUS, ypaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3a/1a4M, UCCIEJ0BATh IOCTPOECHHBIE MOAEIH C CIOIb30BaHUEM
anmapara anreOpbl, HHTEPIIPETHPOBATh OIYIeHHBIH pe3yabTaT

YMeHue onepupoBaTh MOHATUSIME: CpeiHee apuMeTHIecKoe, MeIiaHa, HanOoJIbIlee 1 HaUMEHbIIIee
3HA4YEHMs, pa3Max, JUCIEPCHsl, CTaHIapTHOE OTKIOHEHHE YHCIOBOro Habopa; yMEHNE U3BJIEKaTh,
HMHTEPIPETHPOBaTh HH(OPMALIUIO, IPEICTABICHHYIO B TaOINIAaX, HA Uarpammax, rpadukax,
OTPaXKaIOMIYIO CBOIMCTBA peaIbHBIX IPOIIECCOB U SIBJICHUI; TPECTAaBIIATh HHPOPMALIUIO C TIOMOIIBIO
TaOJHI] ¥ AMArpaMM; UCCIIE0BAaTh CTATUCTHYECKUE JAHHBIE, B TOM YHCIIE C IPUMEHEHHUEM I'padHIeCKUX
METOJIOB U JJIEKTPOHHBIX CPENICTB; rpaMUECKH HCCIIEI0BATh COBMECTHBIE HAOIIOICHUSI C TIOMOIIBIO
JarpaMM paccerBaHusl U JIMHEHHOW perpeccun

YMeHue onepupoBaTh MOHATUSMHE: CIIY4alHBII OIBIT M CITy4aiHOe COOBITHE, BEPOSITHOCTD CIIy4aifHOTO
COOBITHS; YMEHHE BBIYHCIISATh BEPOSTHOCTD C UCIIOJIIB30BAHUEM TpapUIECKHX METOIOB; IPUMEHSTH
(OpMyIIBI CIOKEHHS M YMHOXXEHUS BEPOSITHOCTEN, POPMYITy IOITHON BeposTHOCTH, hopmyny bepHymim,
KOMOHMHATOpHBIE (DaKTHI ¥ (POPMYJIBI; OLIEHUBATH BEPOSITHOCTH PEANBHBIX COOBITHIA; YMEHHE OIIEPUPOBATh
MOHATUAMMU: CllydaliHasl BEIMUMHA, paclpeesIeHue BEpOSITHOCTEH, MaTeMaTHIECKOe O’KUIaHue, TUCTIePCUs
Y CTaHIAPTHOE OTKJIOHEHUE CITyYaiHOW BeJTMYMHBL, (DYHKIMU pacrpeaeneH s U INIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeNbHOT0 U HOPMAJIBHOTO paclpeesIeHH; YMEeHne HCI0Ib30BaTh CBOMCTBA U3YUYEHHBIX
pacripeaeneHuii s petieH s 3aa4; 3HAKOMCTBO C IMOHATHSMU: 3aKOH OOJIBIINX YHCEN, METOJIbI
BBIOOPOYHBIX MCCIIEIOBAHHI; YMEHUE MTPUBOUTH IIPUMEPHI IPOSIBIICHHS 3aKOHA OOJBIIHX YKCEN B
NPUPOIHBIX U OOIIECTBEHHBIX SBJICHHUSAX; YMEHHE ONIEPUPOBATh MOHATUSMHU: COUETaHUE, TIEPECTaHOBKA,
YHCIIO COYETaHUH, YUCIIO IepecTaHOBOK; OnHOM HbIOTOHA; yMEHHE IPUMEHSITh KOMOMHATOPHBIE (DaKTHI 1
paccykIeHus JUIsl pelleHHs 33/1a4; OLIEHUBATh BEPOSITHOCTH PEaIbHBIX COOBITHI; COCTAaBISATh
BEPOSITHOCTHYIO MOJIENb U HHTEPIIPETUPOBATH MOTYUSHHBINH pe3ynbTaT

‘YMeHue onepupoBaTh NOHATUAMU: TOUKA, IPAMasi, IJIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIyd, BEJINYMHA
yria, IUIOCKUM YroJl, IBYTPaHHbIN yrojl, TPEXTPAHHBIN Yroyl, CKPEIUBAIOIIHECS IPSIMbIE, IaPAJUIEIbHOCTh
U NEPIEHAMKYJIIPHOCTD NPSMBIX U IIIOCKOCTEH, YroJl MEXAY NPSIMBIMU, YIOJI MEXKAY IPSAMOU U
TUIOCKOCTBIO, YTOJl MEXKIY IJIOCKOCTSAMH, PACCTOSHUE OT TOYKHU J0 MJIOCKOCTH, PACCTOSHUE MEXKIY
IPSIMBIMH, PACCTOSHUE MEXAY IUNIOCKOCTAMM; YMEHHE UCII0Jb30BATh IIPU PELICHUH 3a/1a4 U3yYECHHbIE
(axThl ¥ TEOPEMBI TUNITAHUMETPHUH; YMEHHE OLICHUBATh Pa3Mepbl 00BEKTOB OKPYXKAOIIET0 MUPa; CTPOUTh
MaTEMaTHYECKHE MOJIENHU C IIOMOILBIO TEOMETPUYECKUX MOHATHI U BEIIUYUH, PEIIATh CBA3aHHBIE C HUMH
NPaKTUYECKUE 3a1a49H
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YMeHue olepupoBaTh NOHATHAMHU: IUIOMA1b GUTYphl, 00bEM (QUrypBl, MHOTOrpaHHHUK, IPABUIIbHBIHI
MHOT'OTpaHHUK, CE4eHHEe MHOTOIpaHHUKA, KyO, apaienenunes, npu3Ma, nupaMuia, Gurypa u
HOBEPXHOCTh BpPAILCHNs, HWINHAD, KOHYC, map, cdepa, Iomans cepsl, MIomanb IT0BEpXHOCTH
NMpaMUIbl, IPU3MBI, KOHYCA, IIHHAPA, 00bEM KyOa, IPSMOYTOIBHOr O NapajuleJenunena, MupaMusl,
NPU3MBL, LWIUHIpPA, KOHYCa, 11apa, pa3BEPTKA MOBEPXHOCTH, CEUCHHS KOHYCa U IIMIMHAPA, Napajule/IbHbIC
OCH WJIM OCHOBAHHMIO, CEUEHHE [1apa, INIOCKOCTh, Kacatomasics chepbl, UINHIPa, KOHyca; YMEHHE CTPOHUTD
cedeHHe MHOTOrpaHHMKA, H300paXkaTh MHOIOTPaHHHUKH, (QUTYPHI ¥ IOBEPXHOCTH BPAILEHHS, HX CEYEHHUS, B
TOM YHCJI€ C IOMOILBIO AJIEKTPOHHBIX CPEICTB; YMEHHUE NPUMEHATh CBOMCTBA T€OMETPHIECKHX (UTyYD,
CaMOCTOATEIBHO (pOPMYIHPOBATH OLPENeNICHUS H3ydaeMBbIX (DUT'Yp, BEIIBUIATh TUIIOTE3bI O CBOWCTBAX U
MPU3HAKaX TeOMETPUIECKUX (HUTI'Yp, 0OOCHOBBIBATH HIIM ONPOBEPIaTh UX; YMEHUE POBOIUTD
KJIaccuuKanuio Gpuryp 1o pasinyHbIM MPU3HAKAM, BBIIONHATE HEOOXOIUMBIE TOMOTHUTEIBHbIE
MIOCTPOEHHUS
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YMeHuHe oneprpoBaTh NOHATHAMHU: ABMKEHHE B IPOCTPAHCTBE, NAapaJlIeNbHbINA IIEPeHOC, CAMMETPHS Ha
IUIOCKOCTH U B IPOCTPAHCTBE, ITOBOPOT, PpeoOpa3oBaHme MOJ00MS, TOAOOHbIE (PUTYpPHI, yMEHHE
pacno3HaBaTh paBHBIE U MOAOOHBIE (QUTYpPEI, B TOM YHCIIE B IPUPOLE, HCKYCCTBE, APXUTEKTYPE;
HCIIONB30BAaTh TEOMETPHUYECKIE OTHOIICHHUS [IPU PEIICHUH 3a1a4; HaXOJUTh TeOMETPHIECKUE BETHINHBI
(mmwHA, yrou, wiomank, 00bEM) MPH PELICHUH 3a/1a4 U3 JPYIUX YIeOHBIX IPEAMETOB U U3 PeaibHOM
KU3HH; YMEHHE BBIYHCIIATH T€OMETPHIECKHIE BEJTMIMHBI (JUTHHA, YToJl, IUIOoMab, 00BEM, IUIOMAAb
MIOBEPXHOCTH), UCIIONB3Ys H3Y4eHHbIE ()OPMYIIBI M METOJIBL, B TOM YHCIIE: ILUIOIIA/Ih TIOBEPXHOCTH
MIMPaMHUABL, TPU3MBI, KOHYCA, IIUHAPA, IUIOMIAAb chepsl; 00bEM Kyda, IpsIMOYTOIEHOTO Mapalielelunea,
MIMPaMHUIBL, TPU3MBL, HWIMHPA, KOHYCA, IIapa; yMEHHE HAXOIHUTh OTHOIIEHHE 00BEMOB MOIOOHBIX (QHUIYD

12

YMeHue onepupoBaTh MOHATHSAMHE: MPSMOYTrOJIbHAS CHCTEMa KOOPIMHAT, BEKTOP, KOOPINHATHI TOUKH,
KOOPJMHATHI BEKTOPA, CyMMa BEKTOPOB, ITPOU3BEACHNE BEKTOPA HA YHCIIO, Pa3JIOKEHNE BEKTOpa 1o Oa3ucy,
CKaJISIPHOE MPOM3BEICHUE, BEKTOPHOE ITPOM3BECHHUE, YT OJI MEXK/TY BEKTOPAMH; yMEHUE UCIIONB30BATh
BEKTOPHBIN M KOOPAWHATHBIN METOJ TSI PEIICHHS T€OMETPHUECKIX 3aad | 3a/1a9 IPYTUX yIeOHBIX
MIPEAMETOB
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YMeHue BEIOMpaTh MOIXOMSIINI METO I VISl PEIICHNS 33/1a4H; IIOHUMaHNe 3HAaYUMOCTH MaTEMaTHKU B
M3Y4EeHUH MPUPOTHBIX M OOIECTBEHHBIX ITPOLECCOB U SIBICHHUH; YMEHHE PAaCIO3HABATh MPOSIBIICHNE
3aKOHOB MaTEMATUKU B HCKYCCTBE, YMEHUE NPUBOAUTH IPUMEPEI MATEMATUYECKUX OTKPBITUI pOCCUIICKON
Y MUPOBOH MAaTeMaTHYECKOM HAyKH




HEPEYEHDB 9JIEMEHTOB COAEPKAHUS, IPOBEPAEMbIX HA EI'D 11O MATEMATHUKE

Kon IIpoBepsieMBblii 3JIEMEHT CO/lep:KAHUS
1 Yucia ¥ BEIYHCICHHS
1.1 | HarypanpHsbie 1 1ensle yncna. [[pi3Haky JeTHMOCTH LENBIX YUCell
1.2 | PaumonanpHble uncia. OOBIKHOBEHHBIE U IECATUYHBIE APOOH, IPOIEHTHI, OECKOHEUHBIE MIEPUOANIECKUE IPOOH
13 Apudmernuecknii KOpeHb HATYPaJIbHOM cTeneHu. JIeWicTBus ¢ apuMeTHIeCKUMH KOPHSIMH HAaTypaJIbHON CTETIEHH
14 CrenieHs ¢ 1enpIM nokasateneM. CTeneHb ¢ palMoHabHBIM Moka3ateneM. CBOICTBa cTeneHn
1.5 | CuHyc, KOCHHYC M TaHI'€HC YHCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'€HC YHCIIOBOTO apryMEHTa
1.6 | Jlorapudm uncrna. JlecsiTuuHble U HATYpAJIbHBIE JOrapu(pMbl
17 JelicTBuTenbHbIC YuCcTa. ApUPMETHIECKUE ONIEPAIHH C neﬁCTBnTeunLHLIMI/I yucnaMu. [IpuOnmkEHHbIC BHIYUCITICHHS,
TIpaBUJIa OKPYIJICHHUS], TPUKUJIKA M OLIEHKA PE3YJIbTaTa BHIYUCICHHH
1.8 | IIpeoOpa3oBaHue BBIpAKCHUN
1.9 | KoMmiekcHbIE yucia
2 YpaBHEHNs U HEpaBEHCTBA
2.1 | llenble u 1poOHO-palOHANIEHBIE YPaBHEHHS
2.2 | UppaunoHasbHble ypaBHEHUS
2.3 | Tpuronomerpuyeckue ypaBHEHHS
2.4 | TlokazaTesbHbIE U JIOTapU(PMHUIECKHE YPABHEHHS
2.5 | llenble u ipoOHO-palMOHANBHBIE HEPABEHCTBA
2.6 HppanuoHaibHbIe HEpaBeHCTBA
2.7 [TokasarenbHbIe U JIorapuhMUUCCKHE HEPABEHCTBA
2.8 | Tpuronomerpuyeckue HepaBeHCTBA
2.9 | CucreMbl ¥ COBOKYITHOCTH YpaBHEHHH U HEPaBEHCTB
2.10 | YpaBHeHus, HEpaBEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 | MaTpuua cucTeMbl JIMHEHHBIX ypaBHEeHHH. OpeaennuTeab MaTPHUILIbI
3 Oynkuun u rpaduxu
31 Oynkuust, criocoOs! 3aanust Gyrkimu. ['paduk ¢ynkimum. Bzaumuo odpartaeie ¢pyHkimy. UTHbIe U HEUETHBIE
¢bynxuu. [lepuoauyeckue GyHKIUM
OGnacTb onpeneneHus 1 MHOXKECTBO 3HaueHnd GpyHkimu. Hynu ¢pynxuum. IIpoMexyTKy 3HaAKOIOCTOSHCTBA.
3.2 | [IpoMexxyTkn MOHOTOHHOCTH (YHKIIMH. MakCUMyMbl 1 MUHUMYMBI (GyHKIMU. Hanbosbliiee 1 HanMeHbllee 3HaYeHHe
(YHKIMU HA TIPOMEIKYTKE
33 CreneHHast pyHKIUS ¢ HATYpaJIbHBIM U LIEJbIM MokasarteneM. E€ cBoiicTBa u rpaduk. CBolicTBa U rpaduk KOpHs N-oi
CTENeHH
3.4 | Tpuronomerpuyeckue GpyHKINH, UX CBOWCTBA U TpadUKH
3.5 | IokazaTesnpHas u norapudmMuieckast GyHKIMH, MX CBOMCTBA U rpaduKu
3.6 | Touku paspbiBa. AcumnroTsl rpadukoB GpyHkuuii. CBoiicTBa (HYHKIMN, HEMPEPHIBHBIX HAa OTPE3Ke
3.7 TTocnenoBaTebHOCTH, CIIOCOOBI 3aJaHHs IIOCIEN0BATEILHOCTEN
3.8 | Apudmernueckas u reoMeTprueckas nporpeccun. @opmyia CI0KHBIX MPOLIEHTOB
4 Hayaja MaTeMaTHYeCKOro aHaIu3a
4.1 | TlpousBoxHast hyHkiuK. [IpOU3BOJIHBIC dNIEMEHTAPHBIX (QyHKIMIA
4.2 [IpumeHeHne MPOU3BOAHON K HCCIIEIOBAHUIO (DYHKIMI HA MOHOTOHHOCTB M OKCTpeMyMbl. HaxoxkieHie HanOobIlero
Y HaMEHBILETro 3HaUeHUsI QYHKIUMHM Ha OTPE3Ke
4.3 | TlepBooOpasnas. Murerpan
5 MHOecTBa M JIOTHKA
5.1 | MHOXecTBO, oneparmy HaJx MHOkecTBaMu. [narpammel Ditnepa — Benna
5.2 | Jloruka
6 BeposITHOCTD U CTaTUCTHKA
6.1 OmmcarenbHas CTaTHCTHKA
6.2 | BeposTHOCTh
6.3 | KombunaTtopuka
7 l'eomerpus
7.1 @uryps! Ha INIOCKOCTH
7.2 | IlpsiMble ¥ TITIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOrorpaHHHUKH
7.4 | Tena v MOBEPXHOCTH BPALICHUS
7.5 | KoopauHatel U BEKTOPHI




YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
Matematuka. Airedpa u Hadalla MaTeMaTHdeckoro ananmsa, 10 kmace/ Mepansik A.T., Homuposckuii JI.A.,

[onsxos B.M.; nox pemakieti [logonsckoro B.E., O0mecTBo ¢ orpaHIYeHHON OTBETCTBEHHOCTEIO
Wz nmatensckwmii ieHTp « BEHTAHA-TPA®»; Aktimoreproe obmiectBo «M3narensctBo «IIpocBemnieHnes

METOANYECKUE MATEPHUAJIBI AJ151 YUUTEJIA

1) MatemaTrka. AnreOpa U Hayajia MaTeMaTnaeckoro aHanusa, 10 kmace/ Mepsnsak A.I'., Homuposckuii JI.A.,
[Monskos B.M.; nox penakuueii [Togonsckoro B.E., O0miecTBo ¢ orpaHuueHHON OTBETCTBEHHOCTHIO
Wznarensckuii nuentp « BEHTAHA-I'PA®D»; Axioneproe obmiectBo «M3narenscrBo «IIpocBerieHue»

2) AM Maremaruka. Anredpa n Hadasla MaTeMaTHYecKoro aHanusa, 10 kimacc/ Mepaisik A.T'., Homupockuit
J.A., Tlonsikos B.M.; nox penakiuett [Togonbckoro B.E., O0IecTBO ¢ OrpaHMYCHHOR OTBETCTBEHHOCTHIO
Wznarensckuii uentp « BEHTAHA-I'PA®d»; Axironeproe obmiectBo «M3narenscro «IIpocBerieHne

HMU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETU UHTEPHET
bubnuoteka IIOK



