Yupasiaenne oopazoBanus r. PocroBa-na-Jlony
MyHuuunajJbHOe AaBTOHOMHOE 00111e00pa30BaTeIbHOE yUpe:KIeHne
«IIkona Ne 101 umenu nBa:xabl I'epost CoBerckoro Cor3sa Kperosa C.U.»

(MAOY "IlIkona Ne 101")

PACCMOTPEHA I[MPUHSTA peuierrem YTBEPXJEHA
PykoBogutens MO ITemarorudeckoro coBera Hupexrop MAOY "llkona
MAOY «llIkona Ne 101» NelO1"
Tpouza NL.A. ot 29.08.2025 1. Ne 1
[Ipotokon Ne 1 ot 29.08. 2025 1. ITononckas T.H.
IIpuka3z Ne 396 or 29.08 .
2025 r.
PABOYASA ITPOT'PAMMA

(ID 509088)

yueOHOro npeamera «Ajredpa u Ha4YajIa MAaTEeMaTHYECKOI0 AHAJIU3A. YTJIy0JeHHbIN
YPOBEHb)

st ooyuaroruxcs 10 - 11 kimaccon
yuuteib: Opnosa E.B.

Cunopenko B.1.

r. PocroB-na-/lony 2025



HHOACHUTEJBHAS 3AIITMCKA

VY4eOHbIil Kypc «AnreOpa ¥ Hayala MaTeMaTHYECKOTO aHAIM3a» SBJSIETCS OJHUM M3 HauOojee 3HAUYMMBIX B MPOTpaMMeE CPEIHETO
o01iero 00pa3oBaHHs, MOCKOJIbKY, C OJTHON CTOPOHBI, OH 00ECIIEYNBACT HHCTPYMEHTAIBHYIO 0a3y Ui H3YUCHHUS BCEX €CTECTBEHHO-HAYYHBIX
KypCOB, a C JIpyroi CTOPOHBI, (POPMHUPYET JIOTHIECKOe U aOCTPAKTHOE MBINUICHHE O0YYAIONIMXCs HA yPOBHE, HEOOXOIUMOM JUIsi OCBOCHHS
nH(OpPMATHKH, OOIICCTBO3HAHMS, MCTOPHH, CIOBECHOCTH M APYIMX AMCIMIUIMH. B paMkax maHHOro y4eOHOro Kypca OOydarommecs
OBJIA/ICBAIOT YHUBEPCATBHBIM SI36IKOM COBPEMEHHOM HAayKH, KOTOpast GopMyIupyeT CBOM JOCTIKEHUS B MATEMAaTHIECKOH opme.

VueOHbli Kypc ajireOpbl M Havyal MaTeMaTHYeCKOro aHalli3a 3aK/Ia[blBAeT OCHOBY Ul YCHCUIHOIO OBIAJCHUS 3aKOHAMH (H3HKH,
XHUMHU, 6I/IOJIOFI/II/I, IIOHUMAaHusA OCHOBHBIX TCHI[CHIII/II\/JI pasBUTHA 5KOHOMHUKH U O6III€CTBCHHOI>'I JKU3HH, TTO3BOJIACT OPHUCHTHPOBATLCA B
COBPEMEHHBIX IIH()POBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO UCIIOIB30BATh UX JUIS AAIbHEUIIEro 0Opa3oBaHus U B IIOBCEAHEBHOM
)Km3HU. B TO ke BpEMs OBJIAJICHUC a6CTpaKTHI)IMI/I M JIOTUYCCKHU CTPOIrMMH KOHCTPYKIOHAMU aJIFe6pI)I U MAaTeMaTH4YCCKOI'0 aHajn3a
pa3BHBACT yMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHHHOCTB, JIOKa3bIBaTh YTBEPXKACHHS C MOMOIIBI HHIYKIHH U
paccyxnaTh JACIyKTHBHO, HCIIOJIb30BaTh O0OOOINICHHE M KOHKPETHU3AIMIO, a0CTparMpoBaHHE M aHAJIOTUI0, (OPMHUPYET KPEaTHBHOE H
KPUTHYECKOE MBIIIICHHE.

B xone u3ydenust yueOHOro Kypca «Asredpa M Hadajla MaTeMaTUYECKOTO aHAJIN3ay O0yYaroIIUecs MMOJyYaroT HOBBIM OIBIT PEHICHUS
NPUKIIAIHBIX 3a/1a4, CaMOCTOSTEIBHOIO IOCTPOCHHMS MAaTEeMaTHYCCKUX MOJENeH pealbHBIX CHUTyalluil, WHTEpPIpETalnuy IOJyYCHHBIX
pCHIeHI/If/'I, SHAKOMSTCA C TMPpUMCPAMH MATCMATHYCCKUX 33KOHOM€pHOCTCI71 B INpUpPOJAC, HAYKEC U HCKYCCTBC, C BbIJAOMIUMUCH
MaTeMaTHYECKUMHU OTKPBITHSIMH M UX aBTOPAMH.

VY4eOHbIi Kypc 007a1aeT 3HAUYMTENFHBIM BOCHHTATEILHBIM MOTEHIIMAIIOM, KOTOPBIA pean3yercsi Kak depe3 y4deOHBI Marepua,
CIOCOOCTBYIOIINIT  (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHs, TaK M uepe3 crenuduKy yueOHOIH AesTenbHOCTH, TpeOyrolei
HpO[[OJDKHTeJ’IBHOfI KOHLCHTPAIMN BHUMAHUSA, CAMOCTOATCIIbHOCTU, AKKYPAaTHOCTH 1 OTBETCTBCHHOCTHU 34 HOqueHHBIﬁ pe3yiibTar.

B ocHoBe MeToaMKH 00y4eHus alredpe ¥ HayajaaM MaTeMaTHYeCKOro aHaIn3a JICKHUT JeITeIbHOCTHBIN IPHHIIAI 00yYCHHS.

B crpykrype yueOHOro Kypca «AunredOpa M Hayala MaTeMaTHYeCKOTO AaHAN3a» BBIAEIEHBI CIEIYIOINE COJep)KaTeIbHO-
Meroaudeckue JuHUU: «Yucna u BeraucieHus», «DOyHKUUMH U rpadukny, «YpaBHEHUS M HepaBeHCTBa», «Hauama maTematuueckoro
aHaJIu3a», «MHOKecTBa U nornka». Bce 0oCHOBHBIC COACPIKATCIIbHO-MCTOAUYCCKUC JINHUN U3YyHarOTCA HA MPOTSAKCHUN JABYX JICT O6y‘IeHI/ISI
Ha YpPOBHE CpeAHero odmiero o0pa3oBaHus, €CTECTBCHHO JIOMOJHSS APYT JAPYra U MOCTENCHHO HACHINIAsCh HOBBIMH TEMaMHU U pa3leiiaMu.
JlaHHbBIN y4eOHBIH KypC SIBISICTCS MHTETPATUBHBIM, ITOCKOJIBKY OOBEIUHSET B ceOe cojiepKaHNe HECKOJIBKIUX MAaTEeMAaTUICCKUX JAUCIIUILINH,
TaKUX Kak anredpa, TPUrOHOMETPHs, MATEeMAaTHUCCKUIl aHaM3, TEOPHsI MHOXKECTB, MaTeMaTH4YecKas Joruka u apyrue. [lo mepe Toro kak
oOyuJaromyecs OBJIaeBalOT BCE Ooiee MMPOKUM MAaTEeMaTHUECKUM aIlapaToM, Y HUX MOCIEeI0BATEIbHO (POPMHUPYETCS ¥ COBEPIICHCTBYETCS
YMEHHE CTPOMTh MATEMAaTHYECKYI0 MOJENb PEAbHOH CHUTyallUH, MPUMCEHSATh 3HAHHS, MOJTYyYCHHBIC NPU U3YYECHHU y4eOHOTo Kypca, JUis
PELICHHUS] CaMOCTOSTEIBHO CHOPMYIMPOBAHHON MaTEMATHUECKOM 3a/1auH, @ 3aTeM HHTEPIPETUPOBATh CBOM OTBET.

CoznepxarenpHO-MeTOoqMYecKass JMHUS  «Yucna W BBIYMCICHHS»  3aBepuiaeT (OpMHUPOBAHHE HABBIKOB  HCIOJIB30BAHHS
JIeMCTBUTENBHBIX YMCell, KOTOpoe ObII0 HayaTo Ha YpOBHE OCHOBHOTO oOmiero oOpasoBanusi. Ha ypoBHe cpennero oOmiero odpa3oBaHus
0coboe BHHMaHHUE yaeiseTcss (GOPMHPOBAHUIO HABBIKOB PAL[OHAIBHBIX BBIYMCICHHH, BKIIOYAIOMINX B CeOsl UCIIOIB30BAHUE PA3IUYHBIX
(1)OpM 3alucCu 4uciia, yMCHHUC ACJIATh IMPUKUAKY, BBIIIOJIHATH HpI/I6JII/I)KéHHbIC BBIYUCJICHUA, OLUCHHUBATHL YHCJIOBBIC BBIPAKCHUS, pa6OTaTb C
MaTeMaTHYeCKUMU KOHCTAHTAMU. 3HAKOMBbIC OOYYArOIIMMCSI MHO)KECTBA HATYpPAJIbHBIX, LEIbIX, PAIIMOHAIBHBIX U JACHCTBUTEIBHBIX YUCEI
JOIIOJIHAKTCA MHOXCCTBOM KOMIIIICKCHBIX YHCCII. B KaKIOM U3 3THUX MHOKCCTB PaCCMAaTPUBANOTCH CBOMCTBEHHBIC cMy CHeL[I/I(l)I/I‘IeCKI/Ie
3aJla4d M OIEpalliH: JICICHUE HAIENo, ONEPHPOBAHUE OCTATKAMU Ha MHOXECTBE IIEJBIX YHCEN, 0COObIe CBOMCTBA PALMOHAIBHBIX H
UppalMoOHATBHBIX YHCeN, apu(METHUECKUE ONepalvy, a TaKKe H3BJICUCHHE KOPHS HATYypaJbHOM CTETIEHM HAa MHOXKECTBE KOMIUIEKCHBIX



grcen. braromapsi mociieoBaTeIbHOMY PAaCIIMPEHUIO KPyTra MCIOJIb3YEMbIX YUCEN M 3HAKOMCTBY C BO3MOXKHOCTSIMH MX TIPUMEHEHUS IS
peleHust pa3IMYHbIX 33a4 (POpMUPYETCsl MPECTABICHNUE O €AMHCTBE MAaTEMaTUKH KaK HayKH M €€ poJId B TIOCTPOCHUHU MOJIeNeil pealbHOro
MHpa, IIUPOKO UCTIONB3YIOTCS 0000IIeHNEe U KOHKPETU3aIIHSL.

JIuaus «YpaBHEHHS M HEpPaBEHCTBa» pealM3yeTcsl Ha MPOTSXKEHUM BCEro OOYy4EHHUs Ha YpOBHE CpPEIHEro oOuiero oOpazoBaHMA,
MTOCKOJIBKY B KaXKI0M paszese [IporpaMMbl mpeaycMOTPEHO pelieHre COOTBETCTBYIONINX 3a/1a4. B pe3ynbpTare oOydJaronecs OBaIeBaloT
Pa3IMYHBIMM  METOJaMHU DPELICHHUS PpaAlMOHAIBHBIX, HPPALMOHANBHBIX, MOKAa3aTeJIbHbIX, JOTAPUPMHUUECKUX M TPUTOHOMETPHUECKUX
yYpaBHEHHH, HEPAaBEHCTB M CHCTEM, a TakXKe 3aJad, COJAepKalMx mapameTpbl. [lodydeHHbIE YMEHHS IIMPOKO HCHOJB3YIOTCS IPH
UCCIIeIOBAaHNM (DYHKIIMI C IMOMOIIBIO TNPOWU3BOAHOM, MpH peIIeHHH MPHUKIAIHBIX 3aJad W 3ajad Ha HaxOXJAEHHE HauOOJbIIUX U
HAaMMEHBIINX 3HaueHn QyHKwH. JlaHHas comepkaTenbHast JMHUS BKIIOYAeT B ce0s Takke (OPMHUPOBAHUE YMEHHH BBITOJIHATH PACUETHI
no ¢Gopmynam, MpeoOpa3oBaHUs PALUOHANBHBIX, HMPPALUOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHUH, a TaKkKe BBIPAKEHHI,
COIepKalNX CTEMeHW W Jorapudmbel. braromaps H3y4deHHIO anreOpandeckoro Marepuaia TPOUCXOAMWT JallbHEHIIee pa3BHTHE
QITOPUTMUYECKOTO U aOCTPAKTHOTO MBILIUICHUS O0O0ydaroummxcs, (HOPMUPYIOTCS HABBIKM JEIyKTHBHBIX pAacCyXAeHuil, paboTel ¢
CHUMBOJIBHBIMH (POpMaMu, TIPEICTABICHUS 3aKOHOMEPHOCTEH W 3aBUCHUMOCTEH B BHJIE PABEHCTB W HEPABEHCTB. AJjreOpa mpeaiaraet
3¢ GEeKTUBHBIE HHCTPYMEHTHI JUIsl pEIIEHUs] PAKTUUYECKUX U €CTECTBEHHO-HAYYHBIX 3aJ]ay, HArJIAIHO JEMOHCTPUPYET CBOM BO3MOKHOCTHU
KaK sI3bIKa HAYKH.

ConepxaTtenbHo-MeToandeckas JTuHUS «DyHKUMU M TpaduKu» TECHO MEperieTaeTcss ¢ JAPYTMMU JIMHUSAMHU Y4eOHOro Kypca,
MOCKOJIBKY B KaKOM-TO CMBICJIE 33HaéT TOCIIEAOBAaTeIbHOCTh HM3Y4YCHHs Marepuana. lV3ydeHWe CTeleHHOW, I0Ka3aTeIbHOM,
JOrapu(pMHUUECKOH U TPUTOHOMETPUUECKUX (PYHKILUH, UX CBOMCTB U rpadMKOB, UCHOIb30BaHNE (YHKUMN A PELICHUs 3a7ad U3 APYrux
y4eOHBIX TPEAMETOB W PEaJTbHOM JKU3HU TECHO CBSA3aHO KaK C MATEMAaTHYECKUM aHAJIM30M, TaK U C pEIICHUEM ypaBHEHHH W HEPaBEHCTB.
[Ipu sTOM G0JBIIOE BHUMAHKE yAEIsAeTCA (POPMUPOBAHUIO YMEHHS BhIpaXKaTh (OPMYJIaMU 3aBUCUMOCTH MEXKAY PA3JIMYHBIMU BETUUMHAMM,
WCCIIeZIOBATh TOy4YeHHBbIE (DYHKIMH, CTPOWTh WX rpaduku. Marepuan 3TOil comepikaTellbHOW JMHHWM HAIleJieH Ha pa3BUTHE YMEHHU U
HaBBIKOB, MO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEX1Y BEJIMYMHAMH B PA3IMYHON (hopMe: aHATUTUYECKOH, rpaduyecKoil U CIOBECHOM.
Ero m3yueHne crocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO MBIIIICHHS, CIOCOOHOCTH K OOOOMIEHUIO M KOHKPETH3AIUHY, UCTIOIb30BaHUIO
AHAJIOTUH.

ConepxatenbHast muHus «Hauana MaTeMaTHUECKOTo aHAIHM3a» TO3BOJISIET CYIIECTBEHHO PACHIMPUTH KPYT KaK MaTeMAaTUYECKUX, TaK U
MPUKIAAHBIX 33734, JOCTYIHBIX OOYyYaloLIMMCS, TaK KaK Yy HHUX TOSBJSETCS BO3MOXHOCTb CTPOMTH T'padUKH CIOXKHBIX (DYyHKIHIH,
OTIpeNIeNIATh UX HAuOOJBIINE ¥ HAUMEHBIINE 3HAYCHHUS, BBIYUCIATH IUIOMATN (GUTYp U OOBEMBI Ted, HAXOAUTh CKOPOCTH U YCKOPEHUS
nporeccoB. JlaHHast coaep)kaTesibHas IMHUSA OTKPHIBAET HOBBIE BO3MOXKHOCTH MOCTPOCHUS MaTEMAaTHUYECKUX MOJIeNIell pealbHbIX CUTYAIHH,
MO3BOJISIET HAXOMUTh HAWJIyYIllee PEUICHWE B MPUKJIAIHBIX, B TOM YUCIE COIMAIbHO-DKOHOMUYECKHX, 33Ja4aX. 3HAKOMCTBO C OCHOBAMHU
MaTeMaTHYeCKOro aHaJlu3a CIIOCOOCTBYET PAa3BUTHIO aOCTPAKTHOTO, (POPMATIBHO-JIOTHYECKOTO U KPEaTUBHOI'O MBIIIICHUS, (OPMUPOBAHUIO
YMEHHUH pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMAaTHKHW B HayKe, TeXHHKe W HCKyccTBe. OOyuarommecss y3HAIOT O BBLIAIOIIMXCS
pe3yibTaTax, HOJYUYEHHBIX B X0JI€ pa3BUTHS MaTeMaTUKU KaKk HayKH, U 00 UX aBTOpax.

ConepxaTenbHO-MeTOANYECKass TMHUS «MHOXeCTBa M JIOTHKa» BKIIOYAET B ce0Sl DIIEMEHTHI TEOPUM MHOXECTB M MaTEeMaTHYECKON
JOTMKH. TeopeTHKO-MHOKECTBEHHBIE IPEJCTABICHHUs TMPOHU3BIBAIOT BECh KypC MIKOJIBHONM MaTeMaTMKM M IpeularaloT Haubosee
YHHUBEPCAJBHBIN S3BIK, OOBEAMHSIONINI BCE pa3leNbl MaTeMaTHKH W €€ TPWIOKEHWH, OHM CBS3BIBAIOT Da3HbIE MaTeMaTHYECKHE
JUCLUIUIMHBL W UX HNPUIOXKEHHUs B eauHoe uenoe. [lo3ToMy BaXHO JaThb BO3MOXKHOCTh OOydarolieMycs IOHMMaTh TEOPETHKO-
MHOKECTBEHHBIN SI3BIK COBPEMEHHON MaTeMaTHKH M HCIIOJNB30BaTh €T0 ISl BHIPAKEHUS CBOMX MbICIEH. J[pyruM Ba)KHBIM MPH3HAKOM
MaTeMaTUKU KaK HayKH CIIeAyeT NpU3HaTh CBOMCTBEHHYIO €l CTpOroctb OOOCHOBAaHMM M ClI€JJOBaHUE OINpPENEIEHHBIM IpaBUiIaM
MOCTPOSHHS JTOKA3aTEeNIbCTB. 3HAKOMCTBO C JJIEMEHTAMH MaTEMaTHYeCKOW JIOTHMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIIUICHUS



00y4aronuxcsi, MO3BOJISIET UM CTPOUTh CBOM PACCYKJIEHUS HA OCHOBE JIOTUYECKUX MPaBuIl, GOPMUPYET HABBIKM KPUTUYECKOTO MBIILICHUSI.

B yuebHOM Kypce «AnrebOpa M Hayajga MaTEeMaTHYECKOTO aHalIM3a» NPUCYTCTBYIOT OCHOBBI MaTE€MaTHYECKOTO MOJETUPOBAHMS,
KOTOpBI€ IPU3BaHbI CIIOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB MTOCTPOCHUS MOJIETEH peabHbIX CUTYyallUi, UCCIIEOBAHUS ITHUX MOJEINEH C
MOMOIIBIO amnmapaTa ajareOpbl U MaTeMaTHYeCKOro aHallM3a, MHTEPIpEeTalud IOJyYEeHHBIX pe3yabTaToB. Takue 3aJaHusi BIUIETEHBI B
Kbl U3 pa3/ie]oB MPOrpamMMbl, MOCKOJIBKY BECh MaTepHall yueOHOro Kypca HIMPOKO MCHOIb3YeTCs IJsl PEeleHUs] MPUKIATHBIX 3aJ]ad.
[Ipu pemieHnH peanbHBIX MPAKTUYECKUX 3a/]a4 OOydaroluecs pa3BUBAIOT HAOJIOJATEIbHOCTb, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
abcTparupoBarTbes, MCIOJb30BaTh AHAIOIHMIO, 0000IIaTh W KOHKPETH3UpPOBaTh Ipodiemy. [lesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB
peleHusl MPUKIAAHBIX 33/a4 OPraHMU3yeTCcs B IMPOLIECCe M3YYEHHUs BCEX TeM ydeOHOro Kypca «Anredpa M Hayala MaTeMaTHYeCKOIro
aHaIIN3ay.

Ha u3yuenue yuebHOro Kypca «Anredpa 1 Hayajga MaTeMaTUYeCKOro aHaiu3a» oTBoauTcs 272 yaca: B 10 kinacce — 136 yacos (4 gaca
B Heneno), B 11 kimacce — 136 yacoB (4 yaca B HEJIEIIO).

COJEPKXAHUE OBYYEHUSA
10 KJIACC

Yucaa ¥ BLIYUCTIECHUS

Panmonaneubie uncia. OOBIKHOBEHHBIE U JECSITHYHBIC IPOOH, TPOIICHTHI, OECKOHEUHBIE TTeproandeckue npoou. [Ipumenenue apodeit
Y TIPOLIEHTOB JUIS PEIICHUs MPUKIATHBIX 3a7a4 U3 Pa3IMYHBIX OTpaciieil 3HaHUH U pealbHOM JKU3HH.

JleiicTBuTenbHBIC Yncia. PaloHadbHBIE W MppAIMOHAIBHBIE YUCIa. APUPMETHYECCKHE OIEpalfy C JICHCTBUTEIHHBIMH YHCIAMH.
Monynb AeCTBUTENBHOTO YKcia U ero cBoicTBa. [IpubnmkEéHHble BBIYUCIICHUS, NTpaBUiIa OKPYTJICHUS, MIPUKUAKA U OLIEHKA pe3yjbTara
BBIYMCIICHH.

Crenenp ¢ nenbiM mokaszareneM. bunom Heiorona. Mcnonb3oBanue mnoaxopsimied (Gopmbl 3amucu TEHCTBUTENBHBIX YWCEN IS
pelIeHust MPaKTUYECKUX 3aJ1a4 U MPEJICTABIICHUS JTAHHBIX.

Apudmerrueckuii KOpeHb HATYPaTbHOM CTETICHH M €T0 CBOMCTRA.

Crenenb ¢ pallMOHAIBHBIM MTOKa3aTeIEM U €€ CBOMCTBA, CTENEHb C ICUCTBUTEIBHBIM ITOKA3aTEIEM.

Jlorapudm yucna. CpoiictBa norapudma. JlecaTuunbie U HaTypaibHbIE JOrapupMBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHTE€HC YHCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOTO apryMEHTAa.

YPaBHeHHH H HEPABCHCTBA

ToxaecTBa ¥ TOXKAECTBEHHBIE TIPe0OpazoBaHus. Y paBHEHHE, KOPEHb ypaBHEHUs. PAaBHOCWIIbHBIC YpaBHEHUS U YPABHEHUS-CIIC/ICTBUS.
HepaBenctBo, pelieHne HepaBeHCTBA.

OCHOBHBIE METOJBI PEIICHUS IIeNIBIX U JPOOHO-PAlMOHAIBLHBIX YPAaBHEHHH W HEPaBEHCTB. MHOTOUYICHBI OT OJHOW MEPEMEHHOM.
Jlenenure MHOTO4WIeHa HA MHOTOWICH ¢ ocTaTkoM. Teopema be3y. MHorousnens ¢ nensimu ko3 dunuearamu. Teopema Buera.

[IpeoOpa3zoBaHus YMCIOBBIX BBIPAKEHUH, COJEPIKAIIUX CTEIICHU U KOPHH.

WppanuonansHblie ypaBHeHUs. OCHOBHBIE METObI PELICHUS UPPALIMOHAIBHBIX YPAaBHEHUH.

[TokazaTenbHbie ypaBHEeHU. OCHOBHbBIE METO/IbI PEIICHUSI TOKA3aTEIbHBIX YPABHEHUH.



[Tpeobpa3zoBanue BbIpaKeHH, COlepKalIUX JorapudMsbl.

Jlorapudgmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI pEIICHUS JIOrapu(MUUECKUX YPaBHECHHA.

OcHoBHblEe TpUTroOHOMeTpHueckue QGopmyisl. I[IpeoOpazoBaHue TPUTOHOMETPUYECKUX BbIpaXKeHHH. PelieHune TpUroHOMETpPHUUECKHUX
YPaBHEHHHU.

Pemenune cucrem nMHEHHBIX ypaBHeHMHA. Marpuiia cHCTeMbl JHMHEWHBIX YypaBHeHHH. OmnpenenuTens MaTpulbl 2X2, €ro
TEOMETPUYECKUM CMBICII W CBOMCTBA, BBIYUCICHUE €r0 3HAYEHHUs, INPUMEHEHHUE OIPEACIINUTENA Ul PELICHUs CHUCTEMbl JIMHEHHBIX
ypaBHeHUN. Pelienne npukiagHbx 3a1a4d ¢ MOMOIIbI0 CUCTEMBI JIMHEHHBIX ypaBHEHUM. McciietoBaHne MOCTPOCHHOM MOJIENIH C MTOMOIIBIO
MaTpULl ¥ ONPEIAECIUTEIICH.

[TocTpoeHne MaTeMaTHYeCKMX MOJENEH peaJbHOM CHUTyaldd C IOMOIIBK) YPAaBHEHHMM M HEpaBeHCTB. [IprMeHeHHe ypaBHEHUN M
HEPaBEHCTB K PEIIEHUI0 MaTeMaTUYeCKHX 3a/1a4 U 3aJjau U3 pa3IMuHbIX 00JacTell HAyKu U peabHOM JKU3HU.

DyHKUMH U TPaPuUKH

OyHk1Ms, cnocodbl 3aganus pyHkuuu. Bzanmuo oOpatubie ¢yHkiuu. Kommosunus dynkmuil. ['paduk QyHkumu. DnemeHTapHbIE
npeoOpa3oBaHus TPAPUKOB (HyHKITHIA.

OOnactp ompeeneHsi 1 MHOXKECTBO 3HaueHud QyHkuuu. Hymu ¢yskmmu. [IpoMexxyTKH 3HaKOMOCTOSIHCTBA. UETHBIC M HEYETHBIC
¢ynakuu. Tlepuoanueckue ¢ynkumu. [TpomexyTkn MOHOTOHHOCTH (GyHKIMH. MakcMMyMmMbl U MHHUMYMBbI (QyHkmmuu. HamOombinee u
HaMMEHBIIIee 3HaYCHUsT (YHKIIUU Ha TPOMEKYTKE.

JluneitHast, KBaJpaTU4HAs ¥ JPOOHO-THHEHHAs PyHKIUH. DIEMEHTAapHOE UCCIIE0OBAHUE U TIOCTPOCHUE HX TPa(HKOB.

CreneHHasi GYHKIMSI C HATYypaJlbHBIM M LIENbIM moka3ateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHS N-0il CTEIIEHU Kak
(GyHKIMK 0OpaTHOM CTETIEHH C HATYyPaIbHBIM MTOKAa3aTeIeM.

[MokazarenpHass W norapudmuveckas (yHKIHMH, WX CBOHCTBa W rpaduku. Mcmonb3oBanue rpadukoB (QYHKIUH IS peHICHUS
YPaBHEHUM.

TpuroHomeTpuveckas OKpyKHOCTb, ONPEICIICHHE TPUTOHOMETPUICCKUX (PYHKIIMI YUCIOBOTO apryMEHTa.

OYHKIMOHATBHBIE 3aBUCUMOCTH B PEATbHBIX MPOIECcaxX U ABJICHUSIX. | papuKy peaqbHbIX 3aBUCHUMOCTEH.

Hauyana MmaTeMaTH4eCKOr0 aHAJIU3a

[TocnenoBarenbHOCTH, CIIOCOOBI 331aHUs MOCeIoBaTeNbHOCTEH. MeTo1 MaTeMaTudeckoi HHAYKIIUN. MOHOTOHHBIE U OTpaHUYECHHBIE
MOCJIEe10BATENbHOCTH. McTOpUS BOSHUKHOBEHHSI MAaTEMATHYECKOT0 aHAIM3a KaK aHaJIN3a OECKOHEUYHO MaJlbIX.

Apudmernueckass U reoMeTpuueckas mnporpeccuu. beckoHeuHo yObIBaromas reomerpuueckas mnporpeccus. Cymma OeCKOHEYHO
yObIBarollell reomMeTpuueckoi mporpeccuu. JIMHEMHBIH M SKCIMOHEHUMATbHBIA pocT. Yucno e. dopmyna CIOKHBIX TPOLIEHTOB.
Hcnonp30Banne nporpeccuu sl pelieH!sl peaslbHbIX 3a/1a4 IPUKJIAJHOTO XapaKTepa.

HenpepoiBHble QyHKIMM U X cBoiicTBa. Touku paspeiBa. AcUMOTOTH TpadukoB QyHkuuii. CBoiicTBa (GyHKUIUN HENpEephIBHBIX Ha
oTpe3ke. MeTo ] UHTepBajIoOB IS pelleHus] HepaBeHCTB. [I[puMeHenne cBOCTB HeNMpepbIBHBIX (DYHKIMI /I peleHns 3a1ay.

[lepBas u BTOpass mpousBogHble (yHKUMU. OnpeneneHue, reoMeTpUdecKuid U (U3MYECKUH CMBICT HPOM3BOJHOW. YpaBHEHHE
KacaTeNbHOU K TpaguKy (QyHKIHH.

[IpousBoHbIe aeMeHTapHbIX QyHKIMA. [Ipon3BogHAS CyMMBI, TPOU3BEAEHNUS, YACTHOTO U KOMITO3ULIUU (YHKITHIA.



MHoskecTBa U JIOTHKA

MHoecTBO, olepaly HajJ MHOXKECTBAaMHU U MX cBOMCTBa. Jluarpammsl Diinepa—Benna. IIpuMeHeHne TeopeTHKO-MHOKECTBEHHOIO
anmapara JJisl ONMCaHus PeaJbHBIX MPOLECCOB U SIBJICHUM, IPU PEIICHUH 3a/]a4 U3 JPYIUX YUYEOHbIX MIPEIMETOB.
Omnpenenenue, TeopemMa, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, CIEICTBUE, J0KA3aTENbCTBO, PABHOCUIIbHBIC YPABHEHUS.

11 KVIACC
Yucya 1 BLIYUCICHHUSA

Harypanbhble u nenblie uncna. [IpumeHeHre Npu3HaKkoB AETUMOCTH LEJbIX YKcel, HauOonpuii ooumuit nenurens (nainee — HOJ) u
HauMeHblIee obmiee kpatHoe (nanee — HOK), ocraTtkoB no moayito, aroputMa EBkiinza /uis peteHus 3aad B LebIX Yuciax.

KommuiekcHbie uncna. Anredpandeckas ¥ TPUTOHOMETpUYEcKasi (JOpMbI 3aIIFCH KOMIUIEKCHOTO YHCiIa. Apr(MeTHIeCKHe OTepalnu ¢
KOMIUIEKCHBIMU YHClIaMu. M300pakeHne KOMIUIEKCHBIX YHMCeN Ha KOOpAUHATHOW Iutockoctu. dopmyna Myaspa. KopHu n-oif crenenu u3
KOMIUTIEKCHOTO yncia. [IpuMeHeHne KOMITTIEKCHBIX YHCEeN IS PelIeHNsT GU3NIECKUX H TEOMETPUIECKUX 3a/1ad.

YPaBHeHI/IH H HEPABCHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI M CUCTEMBI-CIIEACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT00p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH C IOMOIIBI0 TPUTOHOMETPHUUECKOM OKpYKHOCTH. PerieHue TpUroHOMETpUUYECKHX
HEPABCHCTB.

OCHOBHBIE METO/IbI PEILIEHUs T0KA3aTEeNbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLICHUS UPPALMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/bl PEIIEHUS] CUCTEM U COBOKYIMHOCTEH palMOHAJIBHBIX, UPPALMOHAIBHBIX, MOKA3aTEeIbHBIX M JIOrapU(PMUUECKUX
YPaBHEHUM.

YpaBHEHMSI, HEPAaBEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpumeneHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTeMaTHYECKUX 33734 M 3a7ay U3 Pa3IMYHbIX oONacTeil HaAyKu M
pEeaNbHOM JKU3HH, HHTEPIIPETALNS ITOJIyYEHHBIX PE3YJIBTAaTOB.

DOyHKUMH U TPaPUKH

I'paduk xomnozunuu ¢pyuxuuii. ['eomerpuueckrue o0pa3bl ypaBHEHHI U HEPABEHCTB HA KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuueckue GyHKINU, UX CBOHCTBA U Tpa(UKH.

['paduueckue meTob! penieHus: ypaBHeHU 1 HepaBeHCTB. ['paduueckne MeTo bl pelieHus 3a1au ¢ napaMeTpamH.

Hcnonb3oBanue rpadukoB GYHKUMN U MCCIEIOBAHUS MPOLECCOB U 3aBUCUMOCTEH, KOTOphIE BO3HUKAIOT MPH PEIICHUH 3a7ay U3
JNPYTUX Y4EOHBIX MPEIMETOB U pealbHOM JKU3HH.



Hayana MmaTeMaTH4eCKOr0 aHAJIU3a

[Ipumenenne mTPOM3ZBOAHON K UCCIENOBAaHUIO (YHKIMH HAa MOHOTOHHOCTh M OJKCTpeMyMbl. HaxokneHue HauOONbIIET0 Hu
HAaWMEHBIIIETO 3HAUYCHUH HETPEPHIBHON (QYHKIIMH HA OTPE3KE.

[IpuMeHeHne NpPOM3BOMHOM JUIsl HAXOXACHUS HAWIy4dllero peuieHuss B MPUKIAIHBIX 3ajadax, JUisl ONpENEeTeHHs CKOPOCTH U
YCKOPEHUs TpoIIecca, 3aJlaHHOTO GOpPMYIIOi Uil rpaduKkoM.

[TepBooOpa3nasi, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpasnbie »snemeHTapHbix (yHkuuid. [lpaBuna HaxoxaeHUs
[IepBOOOPA3HBIX.

Nurerpan. ['eometpuyeckuii cmbica uHTerpaia. Beraucnenue onpenenéHHoro naterpaia mno gopmysne Horotona-JIeliOHuma.

[IpumeHeHre HHTETpaIa YIS HAXOXKACHUS IIOMAICH TIOCKUX QUTYP U 00BEMOB T€OMETPUICCKUX TEI.

[Ipumepsr pemennit auddepeHuanbHbBIX  ypaBHEHH. MareMaTuueckoe MOJIEIUPOBAHUE PEAIbHBIX MPOILECCOB C IMOMOIIBIO
¢ depeHIATBHBIX YPaBHESHUH.

IHNJIAHUPYEMBIE PE3YJIbTATBIOCBOEHUS YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA MATEMATHUYECKOI'O
AHAJIN3A» (YIJIYBJIEHHBINA YPOBEHD) HA YPOBHE CPEJJHET'O OBIIETO OEPA3OBAHMSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpamaaHCKOTr0 BOCIUTAHMS

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU OO0YyYaromerocsi Kak akTUBHOTO M OTBETCTBEHHOI'O YJI€Ha POCCHUHCKOro OOIIecTBa,
MPEJICTABJICHHE O MAaTEMAaTHYECKUX OCHOBAaX (YHKIIMOHWPOBAHUS DPANIUYHBIX CTPYKTYD, SBICHHM, MPOIEAYP TPa)JAaHCKOrO OOIIecTBa
(BBIOOpBI, OMPOCHI U IPYTO€), YMEHUE B3aUMOICHCTBOBATh C COLMAIIbHBIMU HHCTUTYTAMH B COOTBETCTBUU C UX QYHKIUSMU U Ha3HAUCHUEM;

2) IATPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCHUUCKON TPAXKITAHCKON HIACHTUYHOCTH, YBAKCHUS K MPOINIOMY M HACTOSIIEMY POCCHUUCKOM MaTEMaTHKH,
LICHHOCTHOE OTHOILIEHUE K JOCTHKEHHUSIM POCCUMCKUX MATEMAaTUKOB M POCCUHMCKOM MAaTeMaTUYECKOW IIKOJIbI, HCIOJb30BAHUE ITUX
JOCTIKCHHM B IPYTUX HAyKax, TEXHOJIOTHSX, cpepax SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHUE JyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapojaa, CHOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHS, ITUYECKOTO ITOBEICHMUS,
CBS3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHMM HAyKH U JeATEIbHOCTHIO YUYEHOrO, OCO3HAHUE JIMUHOTO BKJIAJla B MOCTPOEHUE
YCTOMYHBOTO OyAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIIECHUE K MUY, BKITFOUAst SCTETUKY MaTeMAaTHUYECKUX 3aKOHOMEPHOCTEH, 00bEKTOB, 3aj1a4, PEIICHHUH, pacCyKICHHM,
BOCIIPUUMYHUBOCTh K MATEMATUUYECKUM aCIE€KTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCIMTAHUSA:

c(OpPMHUPOBAHHOCTh yMEHHSI TPUMEHSATh MaTeMaTHYeCKHe 3HaHWsS B HWHTEpecax 3J0pOBOro M 0e30macHOro obpasa >KU3HH,
OTBETCTBEHHOE OTHOIIIEHHWE K CBOEMY 3/I0POBBIO (30pOBOE MHTAaHHE, COATaHCHPOBAHHBIM PEKUM 3aHATUA W OTIbIXa, pEryJspHas
(u3nuecKkas akTUBHOCTH), (PU3HUECKOE COBEPIICHCTBOBAHUE MPU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIHHOMN AESITETFHOCTHIO;



6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHWE IEHHOCTU TPYIOTIOOUS, MHTEpEC K pa3IUYHbIM cdepaM MNpoPecCHOHATBHON IesITeNbHOCTH,
CBSI3aHHBIM C MaTEMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieil mpodeccun W pearn30BHIBATH
COOCTBEHHBIC KM3HEHHBIC TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30oBaHHUIO M CaMOOOpPa30BaHHUIO Ha TPOTSHKEHUU
BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUH MPAKTHYECKUX 3a/1a4 MaTeMaTHUECKOW HAMPaBIEHHOCTH;

7) 3K0JI0TM4Y€CKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTD JKOJIOTHUECKOW KYJIBTYPhl, TMOHUMAHUE BIMSHHUS COIMAIBHO-)KOHOMUYECKHX TIPOIIECCOB HAa COCTOSHUE
MPUPOJHON M COIMANBHOW Cpelbl, OCO3HAHME TJI00ATBbHOTO XapakTepa SKOJOTHYECKHX NpoOJieM, OpHEeHTallus Ha MpPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUN MJIs PeIIeHHs 3a7ad B 00JACTH OKPYIKAIOIICH Cpeibl, TUIAHUPOBAHHUE TMOCTYIKOB M OIEHKH HMX BO3MOKHBIX
MOCJIEICTBUI 17151 OKPY’KaIOIIEH Cpebl;

8) HeHHOCTH HAYYHOI0 NTO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTUKH,
TMOHUMaHUE MaTEeMaTHYECKONM HayKW Kak c(depbl YelOBEUECKOW AESITeNIbHOCTH, JTaroB €€ pPa3BUTHUS W 3HAYMMOCTH Ui Pa3BUTHUSA
LUMBWIN3AIMH, OBJIAJICHUE SI3bIKOM MAaTEeMaTUKU U MAaTEeMAaTHYE€CKOW KyJIbTypOM Kak CpPeJCTBOM IMMO3HAHMSI MUPA, TOTOBHOCTb OCYILIECTBISATh
MIPOCKTHYIO U UCCIIEI0BATEIBCKYIO ICSITEIIbHOCTh NHINBUIYAIBHO U B TPYIIIIE.

METANPEIJMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJIbHbIC yqeﬁﬂme JelcTBUA

ba3oBble Jornueckue JelcTBUA:

BBISIBIIATh M XapaKTEpU30BaTh CYIIECTBCHHBIC NMPU3HAKA MATEeMAaTHYECKUX OOBEKTOB, MOHATHHA, OTHOIICHHH MEXKTY IOHATHIMH,
(dbopMyIHpOBaTh ONPEICIICHNs TOHSITHIA, YCTaHABIMBATh CYIICCTBEHHBIH TNPU3HAK KIACCU(UKAIIMKA, OCHOBAaHUS Il OOOOIICHWS H
CpaBHEHUS, KPUTEPUHU TPOBOJAMMOTO aHAIIN3A;

BOCTIPUHUMATh, (POPMYIIMPOBATH U MPEOOPA30BBIBATE CYKICHUS: YTBEPAUTEILHBIC U OTPHUIIATEIbHBIC, SIMHUYHBIC, YACTHBIC U OOIIHE,
YCJIOBHBIE;

BBISIBJISITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M WM MPOTHBOpEUrs B (pakTax, MAHHBIX, HAONIOICHUSX M YTBEPKICHUSIX,
npejaraTb KpUTEPUH JJ1s1 BBISIBICHUS 3aKOHOMEPHOCTEW M IPOTUBOPEUMIA;

JieNaTh BBIBOJIBI C MCTIOJIb30BAaHUEM 3aKOHOB JIOTUKH, I€TyKTUBHBIX U MHAYKTUBHBIX YMO3aKIIIOUCHHUH, YMO3aKIIOUEHHU I 10 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSITEILHO JIOKA3aTelIbCTBA MAaTEMaTUYECKHX YTBEpXKIACHUN (MpsMbIE W OT MPOTHUBHOTO), BBICTPaMBaTh
apryMeHTaIlNI0, TPUBOIUTH MPUMEPHI M KOHTPIPUMEPHI, 000CHOBLIBATH COOCTBCHHBIE CYXKJICHUS U BBIBO/IBI,

BBIOMPATh CIOCOO pelieHus yuyeOHOW 3amauu (CpaBHMBATh HECKOJIBKO BAapHUAHTOB pEIIEHHUs, BhIOMpaATh HaubOojee MOAXOIAIINN ¢
y4ETOM CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarelbLCcKue NeliCTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKIUI WHCTPYMEHT TMO3HAHUS, (POPMYITHUPOBATH BOMPOCHI, (PHUKCUPYIONINE MPOTHBOPEUHE,
npo0JieMy, yCTaHaBIIMBaTh KICKOMOE M JIAaHHOE, (JOPMHUPOBATH THIIOTE3Y, ApI'YMEHTHPOBATh CBOIO MO3UIUIO, MHECHHUE;

MPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA IKCIIEPHUMEHT, MCCIEAOBAHHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMAaTHYECKOTO
00BbeKTa, SIBICHHUS, MPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXKIy 0ObEKTaMH, SIBIICHUSMH, IPOIIECCaAMU;

CaMOCTOSTENILHO (POPMYITUPOBATHL OOOOIICHHSI U BBIBOJIBI M0 pPE3ysibTaTaM NPOBEAEHHOTO HAOIIOJCHUS, UCCICIOBAHUS, OICHUBATH



JIOCTOBEPHOCTH MOJIYUYEHHBIX PE3yJIbTaTOB, BBIBOJOB U 0000IIEHUII;

MIPOTHO3UPOBATh BO3MOYXKHOE Pa3BUTUE MPOIIECCA, & TAKIKE BBIIBUTATh MIPEANOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

PatGora ¢ undopmanmeii:

BBISBIISITH JIe(OUIIUTHI HH(OPMAIINHY, TaHHBIX, HEOOXOAMMBIX JIJIsl OTBETA HA BOIIPOC U JIJISl pEIeHHs 3a/1a4H;

BBI6HpaTB I/IH(l)OpMaI_[I/II-O N3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJIM3UPOBATH, CUCTEMATHU3UPOBATH U UHTCPIIPETUPOBATH I/IH(l)OpMaHI/IIO
Pa3IUYHBIX BUJOB U (POPM MpeICTaBICHUS;

CTPYKTYpUPOBaTh HH(GOPMAITHIO, TIPEACTABIISATH €€ B pa3IMUHBIX (PopMax, HILTIOCTPUPOBATH TpadUuecK;

OIICHUBATh HAAEKHOCTh MH(POPMAIIHH 110 CAMOCTOATEIHHO CHOPMYITHPOBAHHBIM KPUTEPHUSIM.

KomMyHHUKaTHBHBIe YHHBepcaJlbHble YUeOHbIe el CTBHA

Oo0menue:

BOCHpI/IHI/IMaTI) )41 q)OpMYJII/IpOBaTI) CY)KIICHI/ISI B COOTBETCTBHUU C yCJIOBI/ISIMI/I n nejrsiMu O6HIGHI/I$I, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTI)
CBOIO TOUYKY 3pEHHUSI B YCTHBIX M MHUCHBMEHHBIX TEKCTaxX, /aBaTh IMOSCHEHUS MO XOAY pEIICHHUs 3a/Jayd, KOMMEHTHPOBATh MOJy4YEHHBIN
pe3ybTaT;

B X0Jie OOCYXICHHUS 3a/laBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, IPOOIEMBbI, pPEIIaeMON 3a/Jaud, BHICKA3bIBaTh HJICH,
HAIICJICHHBIC HA IMTOUCK pGIHeHI/ISI, COIIOCTABJIATH CBOH CY)KI[CHI/ISI C CY)KILCHI/ISIMI/I /:[pyrnx y‘-IaCTHI/IKOB Jauajora, 06H21py>KI/IBaTB pa3Jth/1e 148
CXOJICTBO TIO3UIINH, B KOPPEKTHOH opme PopMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAKECHHUS,

HpeI[CTaBJISITL pesyanaTLI pGHIeHI/ISI 3aJa4du, BKCHepI/IMeHTa, HUCCIICAOBAaHU, HpOGKTa, CaAMOCTOATECIBbHO BBI6I/IpaTL Q)opMaT
BBICTYIUICHUS ¢ YYETOM 3a/1a4 MPE3CHTAMA U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eiCTBUS

Camoopranuszauus:

COCTaBJIATH IJIAH, AJTOPUTM pELICHMs 33/a4H, BBIOMpATh CHOCOO pelIeHHs C y4ETOM MMEIOIIMXCS PECypCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTHPOBATh U KOPPEKTUPOBATH BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(pOpMaIUH.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJIEKT:

BJIQ/IETh HaBBIKAMM I[O3HABATEIbHON peQIeKCUM KaK OCO3HAHHUS COBEPIIAEMBIX JEHCTBUH M MBICIUTENBHBIX MPOIECCOB, HX
pe3yabTaToB, BIAIETh CIIOCOOAMHU CAaMOIPOBEPKH, CAMOKOHTPOJIS ITpOIecca U pe3yibTaTa PelIeHrs MaTeMaTHUeCKON 3a/1auu;

MpeBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPU PEUICHUH 33aJa4l, BHOCUTh KOPPEKTUBHI B JI€ATEILHOCTh HA OCHOBE HOBBIX
0OCTOSITENLCTB, JAHHBIX, HAWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa €I U YCIOBUSAM, OOBACHATh NPUYMHBI JOCTHUKEHHSI WM HEAOCTH)KEHUS pe3ysbTaToB
JeSITebHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJbLHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHAUBUAYaTbHONW paOOThl MPHU peIIeHNH y4eOHBIX 3a/1a4, IPUHUMATD 1IeNb
COBMECTHOH JESTeNbHOCTH, IJIAaHHUPOBATh OPraHU3AIMI0 COBMECTHOM paboThl, paclpeiensTh BHIbI padoT, JOroBapuUBaThCs, 0OCYXkIATh
IpoIecc U pe3ybTaT paboThl, 0000I1aTh MHEHUS! HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IPYNMNOBBIX (opmax paboThl (00Cyk1eHusi, 0OMEH MHEHHI, «MO3TOBbIE IITYPMbD» U UHBIE), BBIIOIHATH CBOIO YaCTh
paboThl U KOOPAMHUPOBATH CBOM JICHCTBUSA C JAPYTMMH WI€HAMHU KOMAaH[bl, OLIEHMBATh KayeCTBO CBOETr0 BKJIaga B OOLIMI MPOIYKT MO



KpUTEpUSIM, cHOPMYJIUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.
INPEJMETHBIE PE3YJIbTATbI
K xoniy o6vuenus B 10 kJjacce 00yYArOMMUNACS MOIVYUT CHEAVIONIME MPEAMETHBIE PE3YVILTATHL MO OTAEILHBIM TeMaMm pabdoueit

IporpamMmbl quGHOFO Kypca ((AHFG6[23. 1 HaydaJla MaTCMATHYCCKOT'O aHAJIM3a»:

Yuciaa 1 BLIYMCJIEHUA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: PAllIOHATIBHOE YUCIIO, OECKOHEYHAas! MepUoANYecKas Ipo0b, MPOLEHTHI, UPPALMOHATILHOE YHUCIIO,
MHOECTBA PAIlMOHAJIBHBIX U IEUCTBUTEIIbHBIX YUCEI, MOIYJb IEUCTBUTEIBHOTO YNCIA;

OPUMEHATH JPOOU U MPOLEHTHI Ui PEeIIeHUs] MPUKIIAHBIX 3a7a4 U3 Pa3IMYHBIX OTpaciiell 3HaHUH U pealbHOM JKU3HH;

NPUMEHSTH MPUOIMKEHHBIC BRIYUCIICHUS, IPABUJIA OKPYTIICHUS, TPUKUAKY U OIIEHKY pPe3yJbTaTa BHIYUCICHUH;

CBOOOJHO OINEPUPOBATH MOHATHUEM: CTENEHb C IEJbIM MOKa3aTesieM, HCIOIb30BaTh MOAXOAAIIYI0 (OpPMY 3alHuCU AeHCTBUTEIbHBIX
YUCeN JIJIsl PEeIIeHUs] MPAKTUYECKUX 3aa4 U MPEeACTaBICHUS JaHHBIX;

CBOOOHO OTIEPUPOBATH MOHATHEM: apU(PMETUUECKUIN KOPEHb HATYpPaJIbHOM CTENEHU;

CBOOOHO ONEPUPOBATH MOHATHEM: CTETICHb C PAIIMOHAIBHBIM TMOKa3aTelleM;

CBOOOJHO ONEpPUPOBATH MOHATUAMU: Jorapudm yucia, 1ecATUYHbIC U HATypaJbHbIE Jorapu(Msbl;

CBOOOHO OMEPUPOBATH OHATUSMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YUCIOBOTO apTyMEHTA;

OIEpUPOBATH MOHATUAMU: APKCUHYC, APKKOCHUHYC U apKTaHI'€HC YUCIOBOT0 apryMEeHTa.

YpaBHeHHs] M HEPABEHCTBA:

CBOOOJHO OMNEpUPOBATH IMOHATHUSAMHU: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCWIIbHBIE YPAaBHEHUS U YPAaBHEHUS-CIE/ICTBUS,
PaBHOCHWJIbHBIE HEPABEHCTBA;

IPUMEHATH Pa3jIMyYHble METO/AbI PELIECHUS PALMOHAIBHBIX U JPOOHO-PAllMOHANIBHBIX YPAaBHEHUH, IPUMEHSATh METOJI MHTEPBAJIOB JJIs
pELIECHNS] HEPABEHCTB;

CBOOOJHO OTEPUPOBATH MOHATUSMHU: MHOTOWIEH OT OJHOW NEPEeMEHHOH, MHOTOWIEH C UENbIMH KOX(PQPHUIHMEHTaAMH, KOPHHU
MHOTO4JIEHA, IPUMEHATH JIEJICHHE MHOTOYJIEHAa HA MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera ais pemenus 3anauy;

CBOOOTHO OTIEPUPOBAThH MOHATHAMU: CUCTEMa JIMHEHHBIX YPaBHEHUH, MATPHIIA, OTIPEICIUTEb MATPHUIIBI 2 X 2 U €r0 TeOMETPUIECKUI
CMBICJI, UCIIOJIb30BaTh CBOMCTBA ONpPENENUTENS 2 X 2 NI BBIYMCIEHUS €ro 3HAYCHHs, IMPUMEHATh ONPENEIUTENN Ul PELIECHUS CUCTEMBI
JUHEHHBIX YpaBHEHUH, MOJEIMPOBATh pEalbHbIE CUTYyallMd C IOMOIIBIO CUCTEMBbl JIMHEWHBIX ypaBHEHUH, HCCIEA0BaTh MOCTPOEHHBIE
MOJIEJIH C ITOMOIIBIO MAaTPHUIL U ONIPEACIUTENIECH, UHTEPIIPETUPOBATH MTOJIyYEHHBIN pe3ybTar;

UCTIOJIb30BaTh CBOMCTBA JICHCTBUI C KOPHSAMU JIUIs TPe0Opa30BaHUs BEIPAKEHUI,

BBINOJIHATH IPE0Opa30BaHMs YMCIOBBIX BBIPAKEHHM, COJEPKALIUX CTEIIEHH C PALlMOHAIBHBIM [T0Ka3aTeleM;

UCTIOJIb30BaTh CBOMCTBA JIOTapu(pMOB IJIsi IpeoOpa3oBaHus Jorapu(hMUIECKUX BBIPAKCHUH;

CBOOOJHO ONEPUPOBATh MOHATUSAMH: HUpPpallMOHAJIbHBIC, [TOKAa3aTeIbHbIE U JOrapu(MHUUECKUE YPAaBHEHMS, HAXOJUTh MX PEILEHUs C
[IOMOLIbIO0 PABHOCUJIBHBIX IIEPEXOA0B UM OCYILLECTBIISISI IPOBEPKY KOPHE;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKUE POPMYJIbI I TPeoOpa30BaHusl TPUTOHOMETPUUECKUX BbIPAKEHUH;

CBOOOJTHO OTIEPHPOBATH MOHSATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, IPUMEHATh HEOOX0uMbIe (POPMYJIBI ISl PEIICHUS] OCHOBHBIX
TUIIOB TPUTOHOMETPUUECKUX YPaBHEHUM;

MOJIEJIMPOBaTh pEaJIbHbIE CUTYallUW Ha SI3bIKE alreOpbl, COCTABJISATh BBIPAKEHUS, YPaBHEHHS, HEPABEHCTBA 110 YCIOBUIO 3aJayH,



UCCIIeI0BaTh IOCTPOEHHBIE MOJEIH C UCTIOIb30BAaHUEM alllapaTa ajareopsl.
DOyHKIUM U TPaQUKH:

CBOOOIHO OMEPHUPOBATH MOHITHIMH: (DYHKIUS, CIIOCOOBI 3aMaHusi (GYHKIMU, B3aUMHO OOpaTHbIC (DYHKIIMH, KOMITO3UIUS (PYHKIIHIA,
rpaduk QyHKIMH, BBITOIHATH dJIEMEHTapHbIE MTPeo0pa3oBaHus rpaukoB QpyHKINIA;

CBOOOJHO OINEPUPOBATH MOHATHUSIMH: OOJIACTH OIPEACICHHUS W MHOXECTBO 3HAYCHWH (QYHKIHMH, HYJIW (YHKIUH, MPOMEKYTKH
3HaKOIIOCTOSIHCTBA,

CBOOOJHO ONEPHUPOBATh TOHATHUSMHU: UYETHBIC M HEYETHBIC (YHKIUHU, NEPUOAMYECKHAE (PYHKIMH, MPOMEKYTKH MOHOTOHHOCTH
(GYHKIIMU, MAKCUMYMbI I MUHUMYMbI ()YHKIIUU, HAUOOJIbIIICe U HAMMEHbIIIEE 3HaUCHHE (DYHKIIMH Ha IIPOMEXKYTKE;

CBOOOJHO OIEPUPOBATH MOHSATUSMU: CTEICHHAs (YHKIUS C HATYpPaJIbHBIM W IEIBIM TOKa3aTelieM, rpaduK CTCIICHHON (QYHKIMH C
HATYPaJbHBIM H IIEJIBIM MTOKa3aTeeM, TpadK KOPHS N-0i CTEeNeHH Kak GyHKIMK 0OpaTHOM CTEIICHU C HATYPaJIbHBIM IT0Ka3aTelIeM;

OTIepUPOBATh TOHATHUSMH: JIMHCHHAS, KBaJpaTUYHAsS U APOOHO-IMHEHHAs (YHKIUH, BBITIOJIHATH DJIEMEHTApPHOE HCCIEAOBAHUE W
HIOCTPOCHUE MX TPAPHKOB;

CBOOOJHO OIEPHPOBATh MOHATHSAMH: IMMOKa3aTrelbHas W Jjorapudmuueckas (yHKIUH, WX CBOHCTBA W TpadUKH, UCIOIB30BaTh HX
rpaduKu s peIIeHUs] YpaBHEHUIA,

CBOOOJHO OMEPUPOBATH MOHITHSIMH: TPUTOHOMETPUYECKAS] OKPYKHOCTH, ONPECICHUE TPUTOHOMETPUUYECKUX (PYHKIIHA YHUCIIOBOTO
apryMeHTa;

UCTIONB30BaTh Tpaduku (GYHKIIUH I UCCIICIOBAHUS POIIECCOB M 3aBUCUMOCTEH TIPH PEIICHUH 33124 U3 JPYTUX YUYEOHBIX MTPEIMETOB
Y peaIbHOM HU3HH, BRIPAXKaTh POPMYJIAMHU 3aBUCHMOCTH MEX/Y BETHYHMHAMHU;

Hauyana MmaTeMaTH4eckoro aHajusa:

CBOOOIHO OINEPUPOBATH MOHATUAMHU: apu(dMETHUECKAss U T'eOMETPHUYCCKass MPOrpeccusi, OECKOHEYHO yOBIBAIOIAs I'€OMETPHUCCKAs
Iporpeccusi, IMHEHHBIN U SKCTIOHEHIMAIBHBINA POCT, (hOpMyJIa CIOKHBIX IPOIIEHTOB, UMETh MIPEICTABICHUE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH TSl PEHICHHUsT PEaTbHBIX 3aa4 MPUKIIATHOTO XapaKTepa,

CBO6OI[H0 ONCpUPOBATH MOHATHAMU: MMOCICAOBATCIILHOCTD, CHOCO6BI 3adaHuA HOCHeI[OBaTeHBHOCTeﬁ, MOHOTOHHBIC U OT'PAaHUYCHHBIC
MOCICA0BATCIIBHOCTHU, TIOHNUMATh OCHOBBI 3apOXICHHUA MAaTCMAaTUUYCCKOI'O aHAaJIM3a KaK aHajin3a OECKOHEYHO MaJIbIX,

CBOOO/THO OTEPUPOBATH MOHITUSIMU: HEMPEPbIBHBIC (DYHKIIMH, TOYKH pa3pbiBa rpaduka GyHKIUH, aCHMITOTHI rpaduka QyHKIHH;

CBOOOTHO ONIEpUPOBATh TIOHSATHEM: (DYHKIIUS, HETIPEPhIBHAS HAa OTPE3Ke, MPUMEHATh CBOMCTBA HEMPEPHIBHBIX (DYHKIIMIA JUTSI pEIICHUS
3a1a4;

CBOOOJTHO OTIEPHPOBATH TIOHATHSIMHU: TIEpBasi M BTOpasi MPOU3BOIHBIE PYHKIINH, KacaTelbHas K rpaduky QyHKINH;

BBIUUCIIATH MMPOU3BOAHBIC CYMMBI, IMPOU3BCACHUSA, YACTHOTO W KOMIIO3UIIMU ABYX q)YHKHHﬁ, 3HATb MPOU3BOAHBIC 3JICMCHTAPHBIX
bynxumit;

HUCIIOJIB30BaTh I‘eOMeTpI/ILIeCKI/Iﬁ n (I)I/I3I/ILICCKI/H\/'I CMBICJI HpOH3BOZ[HOI>i JJId pCHICHUS 3a1a4.

MHoOKecTBA U JIOTHKA:

CBO60,I[HO OIICPHUPOBATDL ITOHATUAMU: MHOKCCTBO, OIICpallMU HAJl MHOXKXCCTBAMM,
HCIIOJIb30BATh TeOpeTI/IKO-MHO)KeCTBeHHHﬁ afrmapar ajs onvcaHusd peajibHbIX MPOLECCOB U SIBJICHI/If/'I, IIpu pCHICHUH 3aa4 U3 OAPYIrux



y4eOHBIX MPEMETOB;
CBOOOJHO ONEpUpOBaTh TMOHATHSAMM: OIpEJeNieHHe, TeopeMa, YpaBHEHHUE-CIEJICTBHE, CBOHCTBO MaTeMaTHYECKOTO OOBEKTa,
JI0Ka3aTeNIbCTBO, PABHOCUIIbHBIE YPAaBHEHUSI U HEPABEHCTBA.

K xonmny o6vuenns B 11 kjaacce 0OVUAIOMMICS MOIYYUT CHEAVIOIINE IIPEIMETHBIE PE3YILTATHI 0 OTAEILHBIM TeMaM padouei
IIporpaMMbl y4eOHOT0 Kypca «AnreOpa v Hayajla MAaTeMaTUYECKOT0 aHaInu3ay:

Yucya 1 BLIYHCICHUSA:

CBOOOHO ONEPUPOBATH MOHITUIMU: HATypajIbHOE U LEJI0E YUCII0, MHOKECTBA HATYPAJIbHBIX U LENbIX YUCEII, UCIIOJIb30BaTh IPU3HAKU
nenumoctH nenbix yncen, HOJ[ u HOK naTypanbHbIX uncen Ui pelieHus 3a1a4, IpUMEeHATh anroput™ EBkinuna;

CBOOOJHO ONEpUPOBATH MOHSATHUEM OCTaTKa M0 MOJYJIIO, 3aIMCHIBATh HAaTypajbHbIE YHMCIIA B PA3IMYHBIX MO3MIIMOHHBIX CHUCTEMAax
CUMCIICHMUS;

CBOOOJHO ONEpPUPOBATH MOHATUIMU: KOMIIJIEKCHOE YUCIIO U MHOXECTBO KOMILJIEKCHBIX YMCEN, MPEACTABIATh KOMIUIEKCHbIE YHCTIa B
anreOpandeckol M TPUTOHOMETPUYECKOH (opMe, BBIMOIHATH apUPMETHUYECKHE ONepalMd ¢ HUMH U H300pa)kaTb Ha KOOPAMHATHOM
IUIOCKOCTH.

YpaBHeHus U HepaBeHCTBA:

CBOOOHO OINEPHUPOBATH MOHATHAMU: UPPALMOHAIBHBIC, TOKAa3aTeIbHBIC U JIOTapu(PMUUIECKHEe HEPAaBEHCTBA, HAXOIUTh WX PELICHHS C
[IOMOILBIO0 PABHOCUIIBHBIX IIEPEXOI0B;

OCYILECTBIISATH OTOOP KOPHEH MPH PEIIEHUH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CcBOOOJIHO OIIEpUPOBATh MOHATHEM TPUTOHOMETPHUECKOE HEPABEHCTBO, IPUMEHATh HEOOXOAUMBIE (POPMYJIbI AJIsl PELLICHUsS] OCHOBHBIX
TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OIEPUPOBATH MOHITHUAMHU: CUCTEMA U COBOKYINHOCTb YPaBHEHHH U HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbl M CHUCTEMBI-
CJICZICTBUSI, HAXOJUTh DPEUICHHS CUCTEMbl M COBOKYIHOCTEH DPAlMOHAIbHBIX, UPPAIMOHAIBHBIX, MOKA3aTEIbHBIX M JIOTapU()MUUIECKUX
YPaBHEHHUI U HEPABEHCTB;

pemaTh paluoHalIbHbIe, HPPALMOHANbHBIE, ITOKa3aTeNbHbIE, JOrapu(MUYECKIEe U TPUTOHOMETPUYECKHE YPaBHEHUS U HEPABEHCTBA,
coJep Kaliie MOLYJIM U ITapaMeTphl;

NPUMEHSTH IpadUuecKre METO/IbI I PELIeHNs ypaBHEHUH U HEPABEHCTB, a TAK)XKE 3aJ1au C MapaMeTpaMu;

MOJIEJIUPOBATh peallbHble CUTYAIMH Ha S3bIKE alreOpbl, COCTABIIATH BHIPAXKEHNUS, YPABHEHNUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO
3aJ1auu, UCCIIEI0BATh TIOCTPOCHHBIE MOJIENIN C UCIIOJIB30BAHUEM almapara anreOpbl, MHTEPIPETHPOBATH NOTYUYCHHBINH Pe3yIbTaT.

DyHKIUH U TPa@UKH:

CTPOUTH TpapUKH KOMIO3ULNHU (PYHKLIUH C TOMOILBIO 2JIEMEHTAPHOIO UCCIIEIOBAHUS U CBOMCTB KOMIIO3ULIMY JIBYX (DYHKIIMM;
CTPOUTH F'€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAUHATHOMN INIOCKOCTH;

CBOOO/IHO ONEPUPOBATH MOHATHIAMHU: TPAUKU TPUTOHOMETPHUUECKUX (DYHKIIHIA;

OPUMEHATh QYHKLIUHU JJI1 MOJICIMPOBAHUS U UCCIIEI0BAHUS PEAIbHBIX MPOIIECCOB.



Hauyaia MaTeMaTH4eCKOI0 aHAJINU3a:

WCITI0JIB30BATh MTPOU3BOIHYIO IS UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD U SKCTPEMYMBI;

HAXOAHWTh HauOOJbIIIee U HANMEHbIIIee 3HAYCHHs (PYHKIIMU HEMTPEPHIBHON HA OTPE3KE;

WCIIOJb30BaTh MPOU3BOAHYIO ISl HAXOXKICHHUS HAWIYUILIEro PEIICHHS B MPUKIAIHBIX, B TOM YHUCJIE COIMAJIbHO-d)KOHOMHYECKHUX,
3a/a4yax, AJs ONpeAeNeHUs] CKOPOCTH U YCKOPEHHS Mpoliecca, 3aJaHHOro (GopMyIon Win rpadukoM;

CBOOOJIHO OTIEPUPOBATH MOHATUSMU: ITEPBOOOPA3HAs, ONPEACIEHHBIA UHTETPaJl, HAXOIUTh MEPBOOOPA3HBIC AIEMEHTAPHBIX QYHKIUN U
BBIYHCIIATHh HHTETpa 1o hopmytie HeroTona-Jleiionuma;

HAXOJIUTh IJIOMIAIU TUIOCKUX (PUTYP B 0OBEMBI TEJ C TOMOIIBI0 UHTETPAJIa;

UMETH MPEACTABICHUE O MATEMAaTHYECKOM MOJICIUPOBAHUH Ha IpUMEpe cocTaBieHus TuddepeHInanbHbIX YpaBHEHU;

pemaTh MPUKIAIHBIE 33a/1a4d, B TOM YHCJIE€ COIMAIIbHO-DKOHOMHUYECKOTO U (DM3MYECKOTO XapakTepa, CPeJCTBAMU MATEeMaTHUYECKOTO
aHanIu3a.

TEMATHUYECKOE IINTAHUPOBAHME 10 KJIACC

Ne HavmeHoBaHuWe pa3fenos 1 Tem nporpammbl KonunyecTtBo YyacoB OneKTpoHHble (UnpoBbIe)
n/n Bcer| KoHTponbHble | MpakTuueckue [0bpasoBaTtenbHbie pecypcl
0 paboThl paboThl
1 |MHOXecTBO AeNCTBUTENbHbIX Ynucen. MHorouneHsl. 24 1
PaunoHanbHble ypaBHEHUSA N HepaBeHcTBa. CucTembl
NNHENHbIX YpaBHEHWI
2  |®OyHKuuKM 1 rpacukn. CteneHHasa PyHKUUS € LesibiM 12 1
nokasaTenem
3 |ApumeTrnyeckmin KOpeHb N-ON CTEMEHN. 15 1
MppaunoHarnbHble ypaBHEHNS
4 [NokasaTtenbHas oyHKUMA. [TokasaTenbHble ypaBHEHNA 10 1
5 (lorapudpmnyeckas pyHkuma. Jlorapudpmmnyeckme 18 1
ypaBHEHNSA
6 (TpuroHomeTpunyeckme BblpaKeHNA N ypaBHEHUS 22 1
7 |[locnegoBaTenibHOCTU U NPOrpeccun 10 1
8 |HenpepbiBHbIE yHKLUMW. [TponsBogHas 20 1
9 |NoBTOpeHue, 0606LWEHNE, CUCTEMATM3AUMNS 3HAHNI 5 2
OBUIEE KOJIMYECTBO YACOB 110 NMPOIrPAMME 136 10 0

TEMATHUYECKOE IINTAHUPOBAHHME 11 KJIACC

| Ne | HanmeHoBaHue pasgenoB 1 TeEM NporpaMmmbl KonunyectBo yacos | OnNeKTpoHHbIe (UnpoBbIe) |




n/n obpasoBaTtenbHble pecypchl
Bcer| KoHTposnbHble | MNMpakTuyeckne
0 paboTbl paboTbl
1 VccnepgoBaHue OyHKUMIA C MOMOLLBIO NPON3BOAHOW| 22
[MepBoobpasHasn n nHTerpan 12
3 |[padukn TPUroHOMEeTPUYECKNX (PYHKLNA. 14
TpuroHomeTpnyeckme HepaBeHCTBa
4 NppaumoHanbHble, NnokasaTesibHble U 24 1
norapnmMmyeckme HepaBeHCTBa
5 |KomnnekcHble Yyncna 10
6 |HartypanbHble 1 Lenble Yncna 10
7  |CncTembl paunoHanbHbIX, MppPaunoHanbHbIX 12
nokasaTtesibHbIX U norapudMmnyecKknx ypaBHeHUn
8 |3agauym c napameTpamm 16 1
9 |NoBTOpeHue, 0606LLEHNE, CMCTEMATM3AUMS 16 2
3HaHUN
OBUEE KOJINYECTBO YACOB 110 NMPOIrPAMME 136 10 0

ITIOYPOYHOE IIVTAHUPOBAHME 10 KJIACC

Ne Tema ypoka KonunyectBo 4acoB [ata ONEeKTPOHHbIE
n/n Bcer|KoHTponbHble|[TpakTuyeckme U3yHeHna LuMcpoBble
o) paboThbl paboThbl obpasoBaTerbHble
pecypchbl
1 [[[MHOXecTBO, onepauuu Hag MHOXeCcTBaMu N UX 1
CBOMCTBA
2 |\Onarpammbl Onnepa-BeHHa 1
3 [[lpyMeHeHne TeopeTUKO-MHOXECTBEHHOro annapaTa| 1
015 pelieHns 3agad
4  |PaymoHanbHble Yncna. OObIKHOBEHHbIE U 1
necaTudHble opobu, NPoueHTbl, 6eCKOHEYHbIe
nepuogunyeckne gpoodu
5 |PauunoHanbHble Yncna. ObbIKHOBEHHbIE U 1
necaTudHble opobu, NpoueHTbl, 6eCKOHEeYHbIe
nepuoguyeckme opoodu
6 |MpumeHeHne gpoben n NpoueHTOB ANA peLleHns 1
npuKnagHblX 3agay
7  |[MpumeHeHne apoben n NpoLeHTOB AN peLLEHNS 1




npvknagHblx 3agad

8 |denctButenbHble yncna. PaunoHanbHble n
nppaumoHanbHble Yy1cna

9 |ApudmeTnyeckmne onepaumm ¢ 4enCTBUTENbHbIMU
yucnamm

10 [Mogayrnb OeNCTBUTENbHOrO YMcna n ero CBOMCTBa

11 |NpuBNMKEHHbIE BbIMUCIIEHNS, NPaBUa OKPYrieHns,
npuKngKa v oueHka pesynbTaTta BblYUCIEHN

12 |OCHOBHblE METOAbI peLleHmns LenbiX n ApobHo-
paunoHanbHbIX ypaBHEHU U HEPABEHCTB

13 |OCHOBHbIE METOAbI PELLUEHNS LenbiX 1 ApoBHO-
paunoHanbHbIX ypaBHEHUI U HEPABEHCTB

14 |OCHOBHbIE METOAbI PELLUEHNs LenbiX 1 ApobHO-
pauMoHanbHbIX YpaBHEHUA N HEPABEHCTB

15 |MHorouyneHsbl OT 0gHOM NepeMeHHoNn. [leneHne
MHOro4rieHa Ha MHOrouYreH ¢ octatkoMm. Teopema
beasy

16 |MHorou4neHsl ¢ uenbiMm KoadphuumeHTamu.
Teopema Bueta

17 |PeweHne cnctem nnMHenHbIX ypaBHEHUI

18 |PelieHne cuctem NMHENHBIX YpaBHEHWI

19 |MaTtpuua cuctemMbl MMHENHbLIX YPaBHEHUN.
Onpegenutenb MaTpuubl 2X2, ero reoMmeTpuyeckun
CMbICI 1 CBOMCTBA; BblMUCIIEHNE €ro 3Ha4YeHuUs

20 |OnpepgenuTtenb maTpuubl 2%2, ero reoMeTpudeckun
CMbICI1 1 CBOMCTBA; BblMUCIIEHNE €r0 3HAaYEHUS

21 [NMpumeHeHWe onpefennTens ang peweHnsa CUCTeMbl
NMUHENHbIX YpaBHEHUN

22 |PeweHuve npuknagHbiX 3aga4 ¢ NOMOLLBbI CUCTEMBI
NMNHENHbIX YpaBHEHUN

23 |PelweHune NpuknagHbix 3agay ¢ NOMOLLbI CUCTEMBI
NNHENHBIX YPaBHEHUN

24 |KoHTponbHas paboTa: "PaunoHanbHble ypaBHEHUS U
HepaBeHcTBa. CUCTEMbI JIMHENHbIX YpaBHEHUN"

25 |®yHKUMSa, cnocobbl 3agaHnsa oyHKUMK. BaaumHo
obpaTtHble pyHKUUK. Komnoanumst oyHKLUI

26 [Fpaduk pyHKUMK. DnemeHTapHble npeobpasoBaHus




rpadomkoB (PYHKLNI

27

O6nacTtb onpeaeneHnst U MHOXECTBO 3Ha4YEeHUI
dyHKunKn. Hynu dyHKuun. NMpomexxyTku 3Hak
NOCTOSAHCTBA

28

UéTHble 1 HeY€THble yHKUMK. MNepuognyeckme
GYHKUMN. [TPOMEXYTKM MOHOTOHHOCTU DYHKLUMN

29

MakcumMmyMbl 1 MUHUMYMbI (pyHKUMK. Hanbonbluee n
HanMeHbLlee 3HaYeHne OYHKLUN Ha NPOMEXYTKE

30

JlnHenHasn, kBagpaTUdHaa n 4pobHO-NMHENHas
YHKLMN

31

JrieMeHTapHoe 1uccrnegoBaHue u nocTpoeHne
rpadouKoB TUX (PYHKLIMIA

32

OQnemMeHTapHoe uccrnegosaHvue 1 nocTpoeHne
rpadomKoB ATUX (PYHKLMI

33

CTteneHb C LenbiM nokasaTtenem. buHom HeloToHa

34

CteneHb ¢ uenbiM nokaszatenem. buHom HbtoToHA

35

CTteneHHasn pyHKUMNA C HaTyparibHbIM U LeSbiM
nokasarenem. Eé ceoncTtea n rpaduk

36

KoHTponbHas pabota: "CteneHHasa pyHkums. E€
ceoncTea un rpacuk”

37

ApUPMETNYECKUIN KOPEHb HATyparbHOW CTENEHU N
ero CBOMCTBa

38

ApndPMETNYECKUIN KOPEHb HATyparbHOW CTENEHU U
ero CBOMCTBa

39

Mpeobpa3oBaHMs YMCIOBbLIX BblpaXKeHWH,
coaepXallmx CTENEHN N KOPHU

40

Mpeobpa3oBaHMs YMCIOBbLIX BblpaXKeHWH,
coaepKaLlmx CTEMNEHN N KOPHW

41

Mpeobpa3oBaHMsA YNCMNOBbLIX BblpaXKeHWH,
coaepKallmx CTEMNEHN N KOPHU

42

NppaumnoHanbHble ypaBHeHUsi. OCHOBHble METOAbI
peLleHnst MppaLMOHanbHbIX YypaBHEHUN

43

NppaumnoHanbHble ypaBHeHWUsi. OCHOBHbIE METOAbI
peLleHUst MppaLMOHanbHbIX YpaBHEHUN

44

NppaumnoHanbHble ypaBHeHUsi. OCHOBHbIE METOAbI
peLleHns MppaLMoHanbHbIX YypaBHEHUN

45

PaBHoCUMbHbIE nepexogbl B peeHnmn




MppaumoHanbHbIX ypaBHEHWI

46

PaBHOCUIbHbIE NEPEXOAbI B pELLEHUN
MppaumoHanbHbIX ypaBHEHWUI

47

PaBHOCUIbHbIE NEPEXOAbI B pELLEHUN
MppaumoHanbHbIX YpaBHEHWI

48

PaBHOCUIbHbIE NEPEXOAbl B peLLEHN
MppaumoHanbHbIX YpaBHEHWI

49

CsoncTtBa 1 rpauk KOpHs N-OM CTEMNEHN KakK
YHKUMN 0BpaTHOM CTENEHU C HaTyparbHbIM
nokasartesniem

50

CsoncTtBa 1 rpauk KOpHs N-OM CTEMNEHN KakK
YHKUMN 0BpaTHOM CTEeNeHn C HaTyparnbHbIM
nokasartesiem

51

KoHTponbHas pabota: "CBorcTtBa u rpaduk KOpHS n-
ou ctenexHn. VippaumoHanbsHble ypaBHEeHUS"

52

CTeneHb C pauMoHanbHbIM nokasaTenem n eé
cBONCTBaA

53

CTteneHb C paunoHanbHbIM NoKasaTenem n eé
cBONCTBa

54

CTeneHb C pauMoHanbHbIM nokasaTenem u eé
CBONCTBa

55

[MokasaTenbHas yHKUMS, €€ CBOMCTBA U rpadovk

56

Mcnonb3oBaHue rpadmka yHKUNN oS peLLIEeHNs
ypaBHEHUN

57

Mcnonb3oBaHue rpadouka oyHKUMM ONsa peleHns
ypaBHEHUN

58

lMokasaTenbHble YPaBHEHUA. OcHoOBHble MeTOAbI
peweHna noka3aTeribHbIX ypaBHeHmﬁ

59

MokasaTtenbHble ypaBHeHUs1. OCHOBHbIE METOAbI
peLleHnst NokasaTenbHbIX YpaBHEHWI

60

MokasaTternbHble ypaBHeHUs1. OCHOBHblE METOAbI
peLleHnst nokasaTenbHbIX YpaBHEHWUI

61

KoHTponbHas paboTa: "lNokasaTtenbHasa pyHKumS.
[NokasaTenbHble ypaBHEHNS"

62

Jlorapndm yncna. Csoncrtea norapucma

63

Jlorapundpm uncna. CeoncTtea norapucgpma

64

Jlorapudm uncna. Ceoncta norapudpma




65

[lecaTuyHble U HaTyparibHble norapnugmel

66

[lecaTuyHbIE U HaTyparibHble Nnorapngmebl

67

MpeobpasoBaHMe BbIpaXXeHUW, COAEPKaLLNX
norapugmbl

68

NMpeobpasoBaHue BbipaXXeHW, CoAepKaLLmnx
norapugmbl

69

MpeobpasoBaHue BblpaXXeHW, CoOAEpPKaLLNX
norapugmbl

70

Jlorapnpmuyeckas yHKUNA, eé cBoMCTBa U rpadmnk

71

Jlorapudmmyeckaa oyHKUMs, eé cBOMCTBa U rpadovk

72

Mcnonb3oBaHue rpadpuka yHKUMN AN peLueHns
ypaBHEHUN

73

Mcnonb3oBaHue rpadomka yHKUMM ONsa peleHns
ypaBHEHUN

74

INorapudmmyeckne ypasHeHnsi. OCHOBHblIE METOADI
peLLeHns norapumMmMyYecKnx ypaBHEHNI

75

JTorapupmuyeckme ypasHeHUsi. OCHOBHblE METOAbI
peleHna norapuddMmnyecknx ypasHeHnNn

76

INorapudmuyeckne ypasHeHnsi. OCHOBHblE MeTOAbI
peLleHns iorapupmMnyeckmux ypaBHeHum

77

PaBHOCUNbHbIE NEepexobl B peLIeHnm
norapudmMmyecknx ypaBsHeHuUm

78

PaBHOCUIbHbIE NEpexoabl B peLleHnn
norapumMmyecknx ypasHeHum

79

KoHTponbHasa paboTa: "Jlorapndmmnyeckasn dyHKUUS.
Jlorapudpmmyeckmne ypaBHeHns"

80

CVHYC, KOCMHYC, TaHrE€HC U KOTaHIeHC YMCMNOBOro
aprymeHTa

81

CVIHyC, KOCUHYC, TaHIreHC N KOTaHreHc 4YncyioBoro
aprymeHTa

82

ApPKCUHYC, apKKOCUHYC 1 apKTaHreHC YMCroBOro
aprymeHTa

83

ApPKCUHYC, apKKOCUHYC 1 apKTaHreHC YMCrOBOro
aprymeHTa

84

TpuroHoMeTpudeckas oKpyXHOCTb, onpeaeneHne
TPUTOHOMETPUYECKNX PYHKLNW YMUCITOBOIrO
aprymeHTa




85

TpuroHomeTpuryeckasi OKpYXHOCTb, onpeaerneHune
TPUFOHOMETPUYECKMX (PYHKLIMIA YNCITOBOrO
aprymeHTa

86

OCHOBHblEe TPUroHOMEeTpUYeckme bopmyrbl

87

OcHOBHble TPUroHomMmeTpn4eckmne (*)OpMyJ'IbI

88

OCHOBHbIE TPUroHoMeTpu4eckne opmMyIbl

89

OCHOBHble TPUroHOMeTpuyeckme opmyrbl

90

lMpeobpasoBaHne TPUrOHOMETPUYECKNX BbipaXKEHUI

91

MpeobpasoBaHe TPUTOHOMETPUYECKUX BblpaXKeHU

92

MpeobpasoBaHe TPUFOHOMETPUYECKNX BblpaXKEHU

93

[MpeobpasoBaHMe TPUrOHOMETPUYECKUX BbIpaXKEHUN

94

PelieHne TpuroHoMeTpuyeckmnx ypaBHeHmﬁ

95

PeweHne TPUTOHOMETPUYECKUNX ypaBHeHVIVI

96

PelleHne TpuroHoMeTpuyeckux ypaBHeHUN

97

PelleHne TpUroHoMeTpuyecknx ypasHeHNN

98

PelleHne TpUroHoMeTpuyeckmnx ypaBHeHvM

99

PeweHne TPUTOHOMETPUNYECKUNX ypaBHeHVIVI

100

PelleHne TpuroHoMeTpuyeckux ypaBHeHUN

101

KoHTponbHas paboTa: "TpuroHomeTpuyeckme
BbIpaXXEHUS U TPUrOHOMETPUYECKMe ypaBHeHNS"
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102

MocnepoBaTenbHOCTM, CNOCOObLI 3aaaHMA
nocnepgosartenbHocTen. Metog matemMaTn4yeckoun
NHOYKUUK

103

MOHOTOHHbIE 1 OrpaHUYEHHbIe
nocnegoBaTenbHOCTU. VicTopus aHanusa
OeckoHeYyHo ManbIX

104

ApudmeTmnyeckas nporpeccus

105

Feomepr-leCKaﬂ nporpeccua

106

BeckoHeuHo yObiBatoLLasi reomeTpuyeckas
nporpeccus

107

Cymma 6eckoHeYHO yObiBatoLLLEN FEOMETPUYECKON
nporpeccum

108

JINHENHbIN N 3KCNOHEHUManbHbIN PocT. Yucro e.
dopmMyna CnoXxHbIX NPOLEHTOB

109

JINHEMHBIN N 3KCMOHEHUManbHbIW POCT. Yucro e.

CDopmyna CIMOXHbIX MPOLUEeHTOB




110

Ncnonb3oBaHne nporpeccum ons peLueHuns
peanbHbIX 3afa4 NPUKNagHOro xapakrepa

111

KoHTponbHasa paboTa: "lMocnegoBaTtensHOCTH U
nporpeccumn”

112

HenpepbiBHbIE OYHKLNN U X CBONCTBA

113

Touyka paspbiBa. ACUMNTOTbI rpadnKoB (PyHKLUN

114

CBowicTBa OYHKLUM HENPEPLIBHbBIX HA OTPE3Ke

115

CeowncTBa OYHKUM HENPEPLIBHBIX HA OTPE3ke

116

MeToa MHTEepBaJioB A4 peleHnAa HepaBEeHCTB

117

MeToa MHTepBanoB Ansi peleHns HepaBeHCTB

118

MeToa MHTEpBanoB Ansi peLeHns HepaBeHCTB

119

[MpuMeHeHMe CBOMCTB HenpepbIBHbIX PYHKUNW AN
pelweHna 3agay

— ] — ] — ] [ - -

120

[MpuMeHeHMe CBOMNCTB HEMpPePbIBHbLIX PYHKUNIW AN
pelleHns 3agad

121

[MepBas 1 BTOpas Npon3BOAHbIE PYHKLMMU

122

OnpepneneHve, reoMeTpuyecKnin CMbIcCh
Npon3BoLHOM

—

123

Onpegenexne, uU3NYECKUN CMbICI NPON3BOAHOM

124

YpaBHeHMe KacaTenbHOU K rpaduky pyHKLNN

125

YpaBHeHWe kacaTenbHOU K rpadpuky pyHKLNN

126

Mpon3BOAHbIE 3eMEHTapHbIX PYHKLNIA

127

[MponsBogHble anemMeHTapHbIX QPYHKLUN

128

MponsBogHas CymMMbl, NPOU3BELEHMUS, YACTHOIO N
KOMMO3MLUNN PYHKLMI

— | ] - -

129

lMpounsBogHas CymMMbl, NPOU3BEOEHNSA, YACTHOMO U
KOMMO3NLMN OYHKLUIA

130

MponsBogHas cymMMmbl, NPOU3BELEHUS, YACTHOIO U
KOMMO3ULMN OYHKLNIA

131

KoHTponbHas paborta: "lNpounssogHasn”

132

lMoBTOpEHMe, 0600LLEHNE, CUCTEMATM3ALNSA 3HAHWUIA:
"YpaBHeHnsa"

133

MoBTOpeHue, 0bobuieHne, cuctemaTnsaumsa 3HaHUN:
"QyHKUMN"

134

NToroBsasi koHTposnbHasi paboTa

135

NTorosas koHTponbHas paboTa




136 |I'IosTopeHV|e, obobLeHne, cuctemaTmsauusa sHaHUn

1

OBLIEE KONMYECTBO YACOB IO NPOIrPAMME

136

10

Ne
n/n

ITIOYPOYHOE IINTAHUPOBAHME 11 KJIACC

Tema ypoka

KonunyecTtBo 4yacoB

Bcer
o

KOHTpOnbHbI
€ paboTbl

MpakTnyeckn
e paboThl

[ata
N3y4eHun
S

ONEeKTPOHHbIE
umdpoBble
obpasoBartenbHble
pecypchbl

lMpuMeHeHne NpPoM3BOOHOM K UCCieaoBaHMI0 OYHKUUN
Ha MOHOTOHHOCTb U 3KCTPEMYMbI

2 [[MpyMeHeHne NpPon3BOAHOM K NCCIeaoBaHMI0 OYHKLUUI 1
Ha MOHOTOHHOCTb W 9KCTPEMYMbI

3 [MpumeHeHne NPON3BOOHOM K UCCred0BaHNIO OYHKLNINA 1
Ha MOHOTOHHOCTb U 9KCTPEMYMbI

4  |[[pMMeHeHne NPoOM3BOAHOM K NCCnefoBaHUI0 (PYHKUUIA 1
Ha MOHOTOHHOCTb W SKCTPEMYMbI

5 |[lpymeHeHne Npon3Bo4HON K UCCNegoBaHUD PYHKLNN 1
Ha MOHOTOHHOCTb N 9KCTPEMYMbI

6 |[lpymeHeHne Npon3BOAHON K UCCNeLoBaHUID (PYHKLNI 1
Ha MOHOTOHHOCTb N 9KCTPEMYMbI

7 |HaxoxpeHwe HanbonblUero n HauMeHbLLEro 3Ha4YeHus 1
HenpepbIBHON OYHKLMU Ha OTPe3Ke

8 |HaxoxpeHwe HamnbonblUero n HauMeHbLLEero 3Ha4YeHus 1
HenpepbIBHON OYHKLMW Ha OTPe3Ke

9 |HaxoxaeHune HanbornblLero n HaMMeHbLLEero 3Ha4eHus 1
HenpepbIBHON OYHKLMW Ha OTPe3Ke

10 |HaxoxgeHne HanbornblLuero  HaMMeHbLLEero 3Ha4YeHust 1
HenpepbIBHOW (PYHKLMU HA OTpe3Ke

11 |HaxoxgeHune HanborbLLero  HaMMeHbLLEero 3Ha4YeHus 1
HenpepbIBHOW (PYHKLMU HA OTpE3Ke

12 |HaxoxgeHue Hanbonbluero n HauMeHbLLEero 3Ha4YeHus 1
HenpepbIBHON OYHKLMW Ha OTPe3Ke

13 |MpnmMeHeHne NPoON3BOAHON ANt HAXOXAEHNS 1
HaUNy4Lwero pewweHns B NPUKNagHblX 3agadax

14 |MpnmMeHeHne Npon3BOAHON AN HAXOX4EeHUA 1
Hauny4lwero peweHns B NpUKnagHblX 3agadax

15 [MpumeHeHne Npon3BogHON ANis onpeaeneHna ckopocty| 1




N YyCKOpPEHNA npoLiecca, 3agaHHoro qoopmynomn nnm
rpacpmkom

16

[MpnmeHeHne Npon3BoAHON AN onpeneneHns CKopocTu
N YyCKOpPEHUNA npoLiecca, 3agaHHoro opmynomn nnm
rpacpukom

17

Komnosnuunsa oyHKummn

18

Komnosnuunsa doyHKumin

19

Komnosnuyusa goyHKummn

20

"eomeTpuyeckme o6pasbl ypaBHEHUI Ha KOOPAMHATHOWN
NNOCKOCTU
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21

"eomeTpuyeckme obpasbl ypaBHEHUI HA KOOPAMHATHOM
NI0CKOCTU

22

KoHTponbHas paboTa: "MccnegosaHme yHKUUIA C
NOMOLLIbIO NPON3BOLAHON"

23

lMepBoobpasHasi, OCHOBHOE CBOMCTBO NEPBOOBpa3HbIX

24

lMepBoobpasHble anemMeHTapHbIX yHKUMI. MpaBmna
HaxoXaeHus NnepBoobpasHbIX

25

lMepBoobpasHble anemMeHTapHbIX yHKUMN. MpaBuna
HaxoXaeHns NepBoobpasHbIX

26

WHTerpan. eomeTpuyecknin cmbiCn MHTErpana

27

BbluncneHve onpegenéHHoro nHtTerpana no popmyne
HbtoToHa-JlenbHuua

28

BbluncneHne onpegenéHHoro nHtTerpana no popmyne
HbtoToHa-JlenbHmua

29

MpumeHeHne nHTerpana ans HaxoXxaeHus nnowanen
NSIOCKUX puryp

30

I'IpmmeHeHme MHTEerpana gnd HaxoxaeHuA obbémoB
reoMeTpnu4eCKnx Ten

31

Mpumepsl pelieHnn anddepeHumanbHbIX YpaBHEHUN

32

Mpumepsbl pelieHnn anddepeHumanbHbIX YpaBHEHUN

33

MaTemaTtnyeckoe MogenmpoBaHue pearnbHbIX
NpoLLeCCoB C NOMOLLbIO AnddepeHunanbHbIX
ypaBHEHUN

34

KoHTponbHas pabota: "lNMepBoobpasHasa n nHrerpan”

35

TpuroHomeTpuyeckne OyHKLMN, UX CBOUCTBA U rpadouKkm

36

TpuroHomeTpuyeckne PyHKLMN, UX CBOUCTBA U rpadouKkm

37

TpuroHomeTpudeckne yHKUNN, UX CBONCTBA U rpacukm

— — | — ] —




38

TpuroHomeTpuyeckne OyHKLMN, UX CBOMCTBA U rpadouKkum

39

TpuroHomeTpuyeckne OyHKLMN, UX CBOMCTBA U rpadouKkm

40

OT60p KOpHEN TPUTOHOMETPUYECKMX YPaBHEHUI C
MOMOLLIbIO TPUTOHOMETPUYECKOWN OKPY>KHOCTU

41

OT60p KOPHEN TPUrOHOMETPUYECKUX YPABHEHUI C
MOMOLLIbKO TPUFOHOMETPUYECKOW OKPYXXHOCTH

42

OT160p KOPHEN TPUTOHOMETPUYECKNX YPABHEHUI C
MOMOLLIbKO TPMIOHOMETPUYECKOW OKPYXXHOCTH

43

OT6Op KOPHEWN TPUFOHOMETPUYECKNX YPABHEHUI C
MOMOLLbIO TPUITOHOMETPUYECKON OKPYXXHOCTU

44

PeweHne TPUTOHOMETPUNYECKNX HEPaBEHCTB

45

PeweHne TPUTOHOMETPUYECKNX HEPABEHCTB

46

PelleHne TpUroHOMeTpUYECKNX HEPaBEHCTB

47

PelwieHne TpuroHoMeTpruyeCcKnx HepaBeHCTB

48

KoHTponbHaga paboTa: "l(padukm TPUroHoMeTpUYeCcKkmnx
p p P p p
YHKUMI. TpUroHoMeTpmn4eckme HepaBeHCcTBa"
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49

OCHOBHbIEe METOAbI PeLLeHUS]
HepaBeHCTB

nokasaTteJibHbIX

50

OCHOBHbIe METOAbI PeLLeHHs
HepaBeHCTB

NnoKa3aTesibHbIX

51

OCHOBHbI€ METOAbI PeLLeHus
HepaBeHCTB

NnokKa3aTeJibHbIX

52

OCHOBHble MeToAbl peLLIeHns
HEepaBEeHCTB

NnoKa3aTesibHbIX

53

OCHOBHbIe METOAbI PeLLeHUs
HepaBeHCTB

norapumMmnyeckmnx

54

OCHOBHbIEe METOAbI PeLLeHUS
HepaBeHCTB

norapumMmyeckmnx

95

OCHOBHbIe METOAbI PeLLeHHs
HepaBeHCTB

norapndmMmyeckmx

56

OCHOBHble MeTOAb! pPeLIeHNs]
HEepPaBEHCTB

norapMdMmn4eckmx

57

OCHOBHble MeTOAb! peLLeHns
HEepPaBEHCTB

MppaumoHanbHbIX

58

OCHOBHblEe METOAbI PeLLeHHs
HepaBeHCTB

nppaunoHarnbHbIX

59

OCHOBHblE METOAbI peweHna

MppaumoHanbHbIX




HEepPaBEHCTB

60

OCHOBHbIE METOAbI PELLEeHNsT UppaunoHanbHbIX
HepaBeHCTB

61

padhmyeckne meToabl peLueHna nppaunoHasbHbIX
ypaBHEHUN

62

padunyeckne metoabl peLleHns nppaumoHanbHbIX
ypaBHEHUI

63

"padunyeckne metoabl peleHnsa nokasaTenbHbIX
ypaBHEHWNI

64

padmnyeckne MeToabl peLLeHNsi NnokasaTernbHbIX
HEepaBEHCTB

65

"padomyeckne metoabl peLlieHna rorapudoMmnyeckmnx
ypaBHEHUN

66

"padunyeckne metoabl peLleHns riorapnummuyeckmx
HepaBeHCTB

67

"padunyeckne metoabl peLeHus iorapnupmmuyeckmx
HepaBeHCTB

68

padmyeckne meToabl pelleHns nokasaTenbHbIX U
norapudmMmyecknx ypaBHeHUn

69

'padomyeckne meToabl peLleHna nokasaTesnbHbIX U
norapudmMmyecKknx ypaBsHeHuin

70

padmnyeckne MeToabl peLleHNs NokasaTenbHbIX U
norapnumMmnyecknx HepaBeHCTB

71

Mpachmyeckne MmeToabl peLLeHs NokasaTenbHbIX U
norapuMmnYecKMx HepaBeHCTB

72

KoHTponbHas paboTa: "MppaumoHanbHble,
nokasartenbHble 1 fiorapumMmmnyeckmue HepaseHcTea"

73

KomnnekcHble uncna. Anrebpaunyeckas u
TpUroHomeTpuyeckas PopMbl 3anmncu KOMMNNEKCHOro
yucna

74

KomnnekcHble uncna. Anrebpaunyeckas u
TpUroHomeTpuyeckass OpMbl 3anmncu KOMMNNEKCHOro
ynucna

75

ApI/ICbMeTI/I‘-IeCKVIe onepaunn ¢ KOMMJIEKCHbIMUN YACITaMW

76

ApudmeTnyeckne onepaumm ¢ KOMMIEKCHbIMIU Y1ucnamm

77

N3o06pakeHne KOMNIIEKCHbIX YNCEeN Ha KOOpAMHAaTHOM
NNOCKOCTU




78

N3o06pakeHne KOMNIIEKCHbIX YNCEen Ha KOOpAWUHATHOM
NNOCKOCTU

79

®opmyna Myaspa. KopHu n-on cteneHn ns
KOMMMEKCHOro yncna

80

®opmyna Myaspa. KopHu n-on cteneHn ns
KOMMMEKCHOro yncna

81

I'IpmmeHeHme KOMMIEeKCHbIX Yncen and peweHnd
(*)I/I3I/I‘-I€CKVIX n reoMmeTpmnyeckmx sagad

82

KoHTponbHas paboTa: "KomnnekcHble uncna"

83

HaTypaanble N uersble Yncra

84

HaTypaanble N uerble 4Yncna

85

FlpwmeHeHme NPU3HaAKoOB OENMMMOCTU LEeNbiX YNCen

86

ﬂpmmeHeHme NPU3HaAKoB OEJNTMMOCTU LENbIX YNCEN

87

MNpumeHeHVe NPU3HAKOB AENNMOCTU LieNbIX YnCen:
HOO n HOK

— ] | ]

88

ﬂpmmeHeHme NPU3HaKoB AENTMMOCTU LUeblX YACEIT.
HOO n HOK

89

anMeHeHMe NPU3HaKoB AENMMMOCTU LUellbiX YACETT:
OCTaTKM Nno MoayJio

90

anMeHeHI/Ie NMPU3HaKOB OEeJNTMMOCTU LeErbIX YNCes:
OCTaTKM no MoayJio

91

I'IpmmeHeHme NPU3HaKoOB OEeNMMMOCTU LUerbIX YNces:
arnropuTtm EBknnaa ons peweHnda 3agad B LieJbiX
ynucnax

92

KoHTponbHas pabota: "Teopus yenbix yncen"

93

Cuncrtema 1 COBOKYNHOCTb ypaBHEHWI. PaBHOCUIbHbIE
CUCTEMbBI N CUCTEMbI-CIIEACTBUS

94

Cuctema n COBOKYIMNMHOCTb ypaBHeHI/IIZ. PaBHOCUMbHbIE
CUCTEeMbl N CUCTEeMbI-CneacTBuA

95

OCHOBHbI€ METOAbI PELLUEHNsI CUCTEM 1 COBOKYMHOCTEN
paLMoHanbHbIX YpaBHEHWIA

96

OCHOBHbI€ METOAbI PELLUEHNsI CUCTEM U COBOKYNMHOCTEN
MppauUMoHanbHbIX YpaBHEHUI

97

OCHOBHble METOAbI PELLUEHNsI CUCTEM 1 COBOKYNMHOCTEN
nokasaTenbHbIX YpaBHEHUN

98

OCHOBHbl€ METOAbI PELLUEHNSI CUCTEM 1 COBOKYNHOCTEN
nokasaTesbHbIX YypaBHEHUN




99

OCHOBHble MeTOAbI PELLUEHNS CUCTEM U COBOKYMHOCTEN
norapudmMmyecKknx ypaBsHeHNMn

100

OCHOBHble METOAbI PELLEHNSA CUCTEM U COBOKYMNMHOCTEN
norapupmMmyecknx ypasHeHum

101

MpUMEHeHNEe CUCTEM K PELLEHNI0 MaTeMaTUYeCKMX
3a4ay 1 3a4a4 U3 pasnumyHbiX 06nacTen Hayku 1
peanbHOW XXMU3HWU, MHTeprnpeTaums NoNyYeHHbIX
pes3ynbTaToB

102

MNpVYMeHeHNe CUCTEM K peLUEHWN0 MaTeMaTU4eCcKX
3afay 1 3agad U3 pasnuyHbIX obnacten Hayku u
pearnbHON XWU3HW, UHTepnpeTaunsi NoNy4eHHbIX
pe3ynbTaToB

103

MpmMeHeHne HepaBEHCTB K PELUEHUI0 MaTeEMaTUYECKMNX
3agay v 3agad n3 pasnuyHbix obriacten Hayku u
pearnbHOWN XW3HW, UHTepnpeTaumsi NONyYeHHbIX
pesynbTaTtoB

104

KoHTponbHas paboTta: "Cuctembl paumoHanbHbIX,
MppaLmMoHarnbHbIX NOKa3aTenbHbIX U TorapnMmnyecKkmnx
ypaBHeHURN"

105

PauunoHanbHble ypaBHEHWUSI C NnapaMeTpamMm

106

PauuoHanbHble HepaBEHCTBa C napameTpamMum

107

PaunoHanbHble CUCTEMbI C napameTtpamu

108

NppaumnoHanbHble ypaBHEHWsi, HepaBeHCTBa C
napameTpamu
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109

MppaLl,I/IOHaJ'IbeIe CUCTEMbI C NapamMeTpamMmn

110

MokasaTenbHble ypaBHEHUS!, HEpPaBEHCTBA C
napameTpamu

111

[MokasaTenbHble CUCTEMbI C napameTpamu

112

Jlorapugpmuyeckme ypaBHeHUs, HepaBeHCTBa C
napamMmeTpamu

—

113

ﬂOFapVI(*)MI/I‘-IeCKI/Ie CUCTEMDbI C NMNapamMeTpammn

114

TpuroHoMeTpryeckne ypaBHeHNsi C napameTpamm

115

TpUroHOMeTprYECKMe HepaBeHCTBa C napameTpamu

116

TperHomeTqueCKme CUCTEMbI C NapamMeTpammn

117

[MocTpoeHure n nccnegosaHve maTeMaTU4eCKNX
MoJenen peasbHbIX CUTyaUnn C NOMOLLLIO YPaBHEHUN C
napamMeTpamu

— | — | — ] —




118

lMocTpoeHne 1 uccnegoBaHne MaTeMaTuyecknx
MoAenen peanbHbIX CUTyauui C NOMOLLBbI CUCTEM
ypaBHEHNN C napameTpamu

119

lMocTpoeHne n nccnegoBaHve MaTeMaTUYECKUX
MoZenen peanbHbIX CUTyauumn ¢ NOMOLLLIO CUCTEM
ypaBHEHNN C napameTpamu

120

KoHTponbHas paboTa: "3agayn ¢ napameTpamn”

121

lMoBTOpEHMe, 0600LEHNE, CMCTEMATM3ALNSA 3HAHUNA:

"YpaBHeHnsa"

122

MoBTOpeHne, 0bobuieHne, cuctemaTnsaumsa 3HaHUN:

"YpaBHeHnsa"

123

MoBTOpeHne, 0606LLeHNe, cucTemaTm3aumsa 3HaHWUI:

"YpaBHeHusa. Cuctemsl ypaBHEHUN"

124

lMoBTOpeHne, 0600LLeHNE, cMCTEMATM3ALNSA 3HAHUNA:

"HepaseHcTBa"

125

lMoBTOpEHMe, 0600LLEHNE, CMCTEMATM3ALNSA 3HAHWUNA:

"HepaseHcTBa"

126

lMoBTOpeHne, 0600LLEHNE, cMCTEMATM3ALNSA 3HAHWUNA:

"HepaseHcTBa"

127

MNoBTOpeHne, obobuieHne, cuctemaTnsaumsa 3HaHUN:

"MpounsBogHas n eé npumeHeHue"

128

lMoBTOpeHne, 0600LLeHNE, cMCTEMATM3ALNSA 3HAHWUNA:

"NpounsBogHas n eé npumMeHeHne"

129

lMoBTOpEHMe, 0600LLEHNE, CMCTEMATM3ALNSA 3HAHWUNA:

"MNpounsBogHas n eé npumeHeHne"

130

lMoBTOpeHne, 0600LLEeHNE, cMCTEMATM3AUNSA 3HAHWUIA:

"IHTerpan v ero npumeHeHune"

131

MNoBTOpeHue, obobuieHne, cuctemaTnsaumsa 3HaHUN:

"PyHKUMN"

132

lMoBTOpeHne, 0600LLeHNE, cMCTEMATM3ALNSA 3HAHWUNA:

"OyHKUMN"

133

lMoBTOpEHMe, 0600LLEHNE, CMCTEMATM3ALNSA 3HAHWUNA:

"®yHKUMN"

134

WToroBas koHTpornbHasa paboTa

135

MToroBasi koHTponbHas paboTa

136

lMoBTOpeHne, ob6obLLeHNe, cMcTeMaTnsaumnsa 3HaHUN

OBLUEE KONMYECTBO YACOB 110 NPOIrPAMME

W= ==

10




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'OITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVISA YAEHUKA

l Marematuka. AnreOpa v Hadajga MaTeMaTudeckoro ananusa, 10 kmace/ Mepamsk A.I'., Homuposckuii [[.A., ITonskos B.M.; ox
penaknueii [Togonsckoro B.E., O0miecTBo ¢ orpaHu4eHHON OTBETCTBEeHHOCTHIO M3naTensckuii ieHTp « BEHTAHA-I'PA®y»; AkiimonepHoe

obmectBo «M3naTenbcTBO «IIpocBemnieHue



