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Pabouas nporpamma o Anredpe u HayajgamM MaTeMaTH4ecKoro aHaiu3a B B 10-
11 knaccax pa3paboTaHa B COOTBETCTBUM CO  CIICYIOIIUMU
HOPMATUBHBIMU JJOKyMEHTaAMHU:

e 3akoH Poccuiickoit ®enepamuu ot 29.12.2012 roma Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit denepanumny;

e ®I'OC ocHoBHOro obmero ooOpazoBanus (manee — DOI'OC 0OO0O0),
YTBEPKICHHOMY MpPUKa3oM MuHHCTEpCTBA NPOCBELICHUA Poccuiickon
®epnepanuu ot 31 mas 2021 roga Ne 287, u ¢ yuerom [IpuMepHOii OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHuu (0g00peHa
pemenueM dDeaepasbHOTO  y4eOHO-METOJMUYECKOTO OOBEAMHEHUS  I10
obmiemy ob6pazoBanuto, mpotokoa 1/22 ot 18.03.2022);

e ®OI'OC ocHoBHOro ob6mero ooOpazoBanus (gaiee — DOI'OC 0O0O0),
YTBEP)KJICHHOMY TpUKa3oM MUHHUCTEpCcTBa O00pa3oBaHUsT W HAyKH
Poccuiickoit @enepanuu ot 17 aexadbpst 2010 roga Ne 1897, u ¢ yuerom
[IpumepHOl OCHOBHOM 00pa30BaTENBHONW MPOrPaMMbI OCHOBHOTO OOIIIETO
oOpazoBanus (0100peHa pemenneM DeaepanbHOTO Y4eOHO-METOANIECKOTO
oOBeuHEeHUs 10 001eMy obpaszoBanmio, mpoTokoi 1/15 ot 8 ampens 2015
rojaa);

e [locranoBneHue [71aBHOrO TrOCyAapCTBEHHOI'O CAHUTAPHOTO  Bpaya
Poccuiickoit  ®enepanmu ot 28.09.2020 Ne 28 «O06 yTBepKIeHHUH
canutapubeix npaBuil CII 2.4.3648-20 "CaHuTapHO-3MIMAEMUOJIOTHYECKUE
TpeOOBaHMSI K OpraHu3alysM BOCHHUTAHUS W OOy4YeHHUs, OTAbIXa U
03/IOPOBJICHUS JIETEH U MOJIOJICKH .

o OdenepaibHBIMU 00pazoBaTenbHBIMU porpaMmamu (TIpHrKa3bl
Munnpocsemenus: Poccun ot Ne 372 ot 18.05.2023, Ne993 or 16.11.2022
Ne 992, No 1014 ot 23.11.2022);

o ®enepanbHas paboyas mporpaMMa BOCIIUTAHUS JIJIsI 001Ie00pa30BaTEeIbHBIX
opranuzanuid (IIpukaz Munnpocsemenus Poccun ot 25 Hosiopst 2022 1. No
1028);

e VYcrasoM MbOY «Kpacnomakckasa COIL umenn Cokonosckoro B.IL».



HOACHUTEJIBHASA 3AIINCKA

VYuebHublii kypc «Anredpa W Hauajga maTeMaTuueckoro anammza» 10-11
KJIACCOB SIBJISIETCS. OAHUM W3 HanOoJiee 3HAUMMBIX B ITPOrpamMMe CPEIHEro OO0ILEro
oOpa3oBaHHs, TIOCKOJIbKY, C  OJHOM  CTOpPOHBI, OH  oOOecleYnBaeT
MHCTPYMEHTAJIbHYIO 0a3y ISl U3YYEHHUS! BCEX €CTECTBEHHO-HAYUHBIX KYpCOB, a C
JIpYrod CTOPOHBI, (OPMUPYET JIOTMYECKOE U  a0CTPAKTHOE  MBILICHHUE
oOydJarommxcss Ha YpPOBHE, HEOOXOAUMOM I OCBOCHHUS WH(POPMATHKH,
OOIIIECTBO3HAHUSA, WCTOPUH, CIIOBECHOCTH W JPYruX JUCHMIUIMH. B pamkax
JaHHOTO Y4eOHOro Kypca oOydYaroIIMecsl OBJIaJIEBAIOT YHUBEPCAJIbHBIM SI3bIKOM
COBPEMEHHOW  HayKH, KoTopas (opMyIupyeT CBOM  JOCTHXKEHUS B
MaTteMaTu4yeckou Gopme.

VY4eOHblii Kypc anreOpsl U Hadajd MaTEeMaTHYECKOTO aHajin3a 3aKiajblBacT
OCHOBY JJIsi YCIEIIHOTO OBJIAJICHUs 3aKOHAMHU (PU3MKH, XUMUHU, OWOJIOTHH,
MMOHUMAaHUsl OCHOBHBIX TEHJICHUIUNA pa3BUTHUSI SKOHOMUKHU U OOILIECTBEHHOMN JKU3HH,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOJIb30BaTh MX JJs JalbHEWIIEro oOpa3oBaHUs U B
MOBCEHEBHOM KM3HU. B TO ke BpeMsi oBlajieHuE aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKLMSIMU anreOpbl U MaTEMaTUYECKOrO aHaliu3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHHHOCTb, JIOKa3bIBATh
YTBEPKJICHHsI ¢ TIOMOILIBIO MHIYKLUHUH U PacCyXAaTh NEAYKTUBHO, HCIIOJIb30BaTh
000011IeHHEe W KOHKPETH3allhi0, a0CTparupoBaHHEe W aHAJIOTHIO, (POPMHUpPYET
KpEaTUBHOE U KPUTUUECKOE MBILICHHE.

B xone m3yuyeHuss yuyeOHOro kypca «AiredOpa M Hadajlla MaTeMaTH4YECKOro
aHanM3a» OOydYarolIuecs: MOTy4yaloT HOBBIA OMBIT PEIICHUS NPUKIAJHBIX 3aj1ad,
CaMOCTOSITETILHOTO MOCTPOEHUS MATEMAaTUYECKUX MOJENIEW peajbHbIX CUTYalluH,
UHTEPHpPETallUd  TOJYYEHHBIX  pEHIeHWH, 3HAKOMSTCA C  [pUMEpamu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B TMpPUPOJE, HAyKe U HCKYCCTBE, C
BBIJIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSMHU U UX aBTOPAMM.

VY4eOHublii Kypc 00JafaeT 3HAYMTENIbHBIM BOCIUTATEIBHBIM MOTEHIIUATIOM,
KOTOPBIM peanu3yeTcss Kak uepe3 Y4yeOHBbI MaTrepualn, CrnocoOCTBYIOUIUN
(GbopMUPOBaHNIO HAYYHOT'O MHPOBO33PEHMs, TaK M 4Yepe3 crneuuduky ydeOHO
JeSITEeNIbHOCTH, TPeOyIolell MpOJOKUTENbHOW  KOHIIEHTpAlMM BHUMAaHUS,
CaMOCTOSITEIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 34 MOJYYEHHBIN
pe3ynbTar.

B ocHoBe MeToauku OOydeHHs] anredpe M HadajaM MaTeMaTH4eCKOro
aHaJIKM3a JISKUT JeSTEIHbHOCTHBIN MPUHIIUIT 00yUYEHUS.

B crpykType yueOHOro kypca «Ainredbpa M Hayajga MaTeMaTHYeCKOro
aHaJIKM3a» BbIIEIEHBI CIEAYIOLIUE COAEepKATEIbHO-METOANYECKUE TUHUM: «Hucna
U BeIUMCIeHU», «DyHkunn u rpaduxm», «YpaBHeHHs U HepaBeHCTBay», «Hauana



MaTeMaTU4YeCKOro aHamm3a», «MHoXecTBa U JIOTHKa». Bce OCHOBHBIE
COJIEP)KATEIPHO-METOANYECKUE JIMHAM W3y4YaloTCs Ha TMPOTSHKEHUU JIBYX JIET
o0ydyeHHs Ha YpPOBHE CpeIHEro oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJIHSISA
ApyT Jpyra U MOCTENEHHO HACHINAsACh HOBBIMH T€MaMu W pasnenamu. JlaHHbBIN
y4eOHBI KypC SBISIETCSA WMHTETPATUBHBIM, TIOCKOJIbKY OOBEAMHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHSI, MaTEMaTHUYECKHA aHaIW3, TEOpHUs MHOXKECTB, MaTeMaTHUYecKas
noruka u gapyrue. Ilo mepe Toro kak oOydaromuecss OBIaAeBalOT BcE Oosee
IIUPOKUM MAaTEeMATHUYECKUM aliapaToM, Y HUX MOCIeN0BaTENbHO (HOpMUpPYETCS U
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTEeMaTHYEeCKYl0 MOJEIh pealbHOM
CUTYaIlNH, IPUMEHATH 3HAHUS, TIOJyYCHHBIEC TIPY M3yYCHUH YICOHOTO Kypca, s
pEeIIeHUsI CaMOCTOSITENFHO C(HOPMYIUPOBAHHON MAaTeMaTUYECKOW 3aJaud, a 3aTeM
WHTEPIPETUPOBATH CBOI OTBET.

CopeprkareabHO-METOUYECKass JTUHUA «YKciia ¥ BBIYMCICHUS» 3aBEpIIacT
(dbopMUpOBaHNE HABBIKOB MCTOJIH30BAHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTr0 00111ero 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpazoBaHusi 0co0O€ BHUMaHuUE yaensieTcs  (OPMUPOBAHHIO  HABBIKOB
palMoOHATBHBIX BBIUYMCICHHUN, BKIIOYAIOIINX B CeOS HMCIOIB30BAaHUE PA3THMUHBIX
dbopM 3amucy YHUCIa, YMEHHE JeNaTh MPHUKUAKY, BBIMOIHATH MPUOIMIKEHHBIC
BBIYHCIICHUS, OIICHWBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEeMATHUYECCKUMHU
KOHCTAHTaMU. 3HAKOMbIE OOYy4YalOIIMMCS MHOXECTBA HATYPaIbHBIX, IEJBIX,
paliOHANBHBIX W JCHCTBUTENBHBIX  YHUCEN  JIONOJMHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakIoM M3 OSTUX MHOXKECTB pPacCMaTpPHUBAIOTCS
CBOMCTBEHHbIE €My CIHenu(pUIecCKUe 3aJadud W ONepaluu: JelIeHHEe Halelo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX 4YHCEN, OCOOble CBOICTBa
paIMOHATBHBIX ¥ HUPPAMOHATBHBIX YHCEN, apU(METHICCKHIE ONEPAIiH, & TaKKe
W3BIICUCHUE KOPHS HATYPaJbHOW CTETIEHH HA MHOMECTBE KOMIUICKCHBIX YHCEll.
bnarogapsi mocienoBaTenTbHOMY PACIIMPEHHUIO Kpyra HCIOIB3YyeMBIX YHCET H
3HAKOMCTBY C BO3MOXKHOCTSIMH WX TMPUMEHEHUS JJIsl PElICHUs] Pa3InYHBbIX 3a7ad
dbopMupyeTcsl TPeCTaBICHUE O €IUHCTBE MATEMAaTUKH KaK HayKH U €€ poJd B
MOCTPOCHUU MOJIEJIeH PEeallbHOTO MHpa, MIMPOKO HCIOJB3YIOTCS 0000IIeHue u
KOHKPETH3aIHS.

Jluans «YpaBHEHHSI M HEPABEHCTBA» pEaTU3yeTCs HAa MPOTSHKEHWU BCETO
oOydueHHs1 Ha YpOBHE CpeIHEro oO0IIero oOpa3oBaHUs, TOCKOIbKY B KaKIOM
pasaene llporpamMmbl TPEeTyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbTaTe OOyYarolIUecsl OBIAJCBAIOT PA3NUYHBIMU METOJAMU PEIICHUs
palMOHANIBHBIX, HWPPAIMOHATBHBIX, TOKAa3aTeIbHBIX, JIOTApU(PMHUUECKUX U
TPUTOHOMETPHUYECKUX ypaBHEHWH, HEPAaBEHCTB M CHCTEM, a Takxke 3ajad,
coJiepKammx mapameTpel. [lodydeHHBIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpH



UCCIeNOBaHNH (DYHKIM C TIOMOIIBI0 TTPOU3BOJHOMN, MPU PEIICHUN TPUKIATIHBIX
3a/lay M 3a7a4 Ha HaXOXJACHUE HAHOONBIINX U HAMMEHBIINX 3HAYCHUN (DYHKIIUH.
JlanHas conepkaTenbHas JUHUS BKIIIOYAET B ceOsl Takke HOpMUPOBAHUE YMEHUI
BBIMIONHATL  pacu€Ttel 1o  (dopmynaMm, npeoOpa3oBaHUs  PalMOHAIIBHBIX,
UppalMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKXKe BbIPaKEHUU,
coJlepKallluX CTerneHu W Jorapudmbl. brarogaps u3ydeHHio ajireOpanyeckoro
Martepuaga MPOUCXOAWUT  JAJIbHEWIIEe  pPAa3BUTHUE  AITOPUTMHUYECKOTO U
a0CTpPaKTHOTO MBIIUIEHUSI OOy4aromuxcs, (GOPMUPYIOTCS HABBIKA JEAYKTHUBHBIX
paccyJeHuid, paboThl C  CHMBOJBHBIMH  (opMamMu,  TMpeACTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJIE PABEHCTB W HEpPABEHCTB. Airedpa
npeuiaraet  3(Q@GEKTUBHbIE HWHCTPYMEHTHI IS PEIICHHUS TMPAKTUYECKUX U
€CTECTBCHHO-HAYYHBIX 337a4, HArJSIAHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
S3bIKA HAYKHU.

CopepxarenbHo-MeTOAMYeCKass JUHUA «DyHKIUM ©  TpaduUKu» TECHO
neperieTaeTess ¢ APYTUMH JIMHUSMHU Y4e€0HOTro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aa€T MOCIEA0BATENBLHOCTD U3yUeHUsI MaTepuana. V3ydeHue cTeneHHou,
MOKAa3aTeNIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpauKoB, HUCMOIb30BaHNE (DYHKIMMA IS PElIeHUs 3aJay U3 JPYruX yueOHBIX
MPEIMETOB U PEAIBHOM KU3HU TECHO CBA3AHO KaK C MAaTE€MaTHUYECKUM aHAIU30M,
TaK U C pEIICHUEM ypaBHEHHH U HepaBeHCTB. [Ipu »TOoM OoJblllIoE BHUMAaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIPAXKaTh (HOPMyJaMu 3aBUCUMOCTU MEXKIY
pa3TUYHBIMU BEJIMYMHAMH, MCCIEIOBATh TMOJYyYEHHbIE (PYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTebHON JTMHUN HalleJIeH Ha pa3BUTHE YMEHUMN
W HAaBBIKOB, TMO3BOJIIOIINX BBIPAXKATh 3aBUCHUMOCTA MEXAY BEIMYMHAMHU B
paznu4HOl ¢dopMe: aHATUTHUECKOW, Tpaduueckord u ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET ~Pa3BUTHUIO aJTOPUTMHUYECKOTO MBIIIICHUSI, CIOCOOHOCTH K
0000IIEHNIO U KOHKPETHU3ALIUH, UCTIOJIb30BAHUIO aHATIOTHUM.

ConepxarenbHass nuHus «Hawyana maremMaTHYecKOro aHAIN3a» IO3BOJSET
CYIIECTBEHHO PACIIMPUTHh KPYr KaKk MaTeMaTU4YeCKHX, TaK M MPUKIAJHBIX 337ad4,
JOCTYIHBIX OOyYaronmuMmcsi, TaKk KaKk y HHUX MOSBISETCS BO3MOXHOCTb CTPOUTH
rpa@uky  cIOXHBIX (YHKUUNA, ONpeAensiTh HMX HauOOoJblIMEe U HAUMEHBIINE
3HAQYE€HUS, BBIYUCIATH IUonm@aan ¢uryp 1 oObEMBI TEN, HAXOAUTh CKOPOCTH M
YCKOpeHus IpoueccoB. JlaHHas coaepxareibHas JWHHUS OTKPHIBAET HOBBIE
BO3MOKHOCTH ITOCTPOCHHUS MAaTEMAaTHYECKUX MOJIEJICH pEAIbHBIX CUTYalluH,
MO3BOJISIET HAXOJWTh HAWIy4llee PENICHWE B TMPUKIATHBIX, B TOM YHUCIE
COLMAIBHO-2KOHOMHYECKUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH MaTE€MaTUYECKOTO
aHanm3a CrocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (POPMaATBHO-TOTUYECKOTO H
KPEaTUBHOTO MBIIUICHUS, (HOPMUPOBAHUIO YMEHHUI pAaclO3HABaTh MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE U HUCKyccTBe. OOydarommecs: y3HaIOT O



BBIJIAIONIUXCST PE3y/IbTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTHUS MaTeMaTHUKUA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTeabHO-METOAUYECKasT TUHUS «MHOKECTBA | JIOTHKA» BKIIOYACT B
ceOsl DIIEMEHTHl TEOPUHM MHOXXECTB M MaTEMaTHYECKON JIOTHKH. TeopeTHko-
MHO>KECTBEHHBIE MPE/ICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIbHOW MaTEeMAaTUKHU
U TpenjararoT HamOoJiee YHUBEPCAIbHBIN SI3bIK, OOBEAMHSIONIUN BCE pa3Jieibl
MaTeMaTUKH H ©€ TPWIOKCHUH, OHU CBS3BIBAIOT pPa3HBIE MAaTEMAaTHYCCKHE
TUCITUIUTMHBL W WX TPWIOKEHUS B eawHoe Ienoe. lloaTomMy BakHO JaTh
BO3MOXKHOCTh OOydaromeMycss TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM  S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIONb30BATh €r0 ISl BHIPAKEHHSI CBOUX MBICIIEH.
JlpyruM BaKHBIM TPU3HAKOM MAaTEMaTHKHA KaK HAyKH CIIEIyeT TIPU3HATH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JOKA3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTEMaTUYECKON JIOTHKA CIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIITUICHHUS
00y4JaroIuXxcs, TO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYECKUX
mpaBuil, GOPMUPYET HABBIKM KPUTHUECKOTO MBITUICHHS.

B yuyebnom kypce «Anrebpa W Hadala MaTEMaTHYECKOTO aHAIH3a»
NPUCYTCTBYIOT OCHOBBI MaT€MaTUYECKOTO0 MOJCIUPOBAHUS, KOTOpHIE MPU3BAHBI
croco0CTBOBaTh (DOPMUPOBAHHMIO HABBIKOB TOCTPOEHUS MOJEIEH peallbHbIX
CUTyallMii, WCCIAEAOBAHMS D3THX MOJENeH C TOMOIIBIO ammapaTra anreOpbl H
MaTEeMaTUYECKOr0 aHajiu3a, WHTEPHpPETAlNH TOJIYyYEHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETEHBI B KAXK/IbIN U3 Pa3esioB MPOTrpaMMBbI, MOCKOJIBKY BECh MaTepual
y4eOHOTO Kypca IIMPOKO HCIIOJIB3YeTCs I PEIICHHsS MPUKIaIHBIX 3anad. [Ipu
pEIICHNN  pPEabHBIX  MPAKTHYECKUX  3a7a4  OOydJarolIuecs:  Pa3BUBAIOT
HaOJIOAATeIbHOCTh, YMEHHME HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh ~ AHAJOTUIO, 0000maTh W  KOHKPETHU3UPOBATH  MPOOIIEMy.
JlesTenbHOCTh 1O  (OPMHPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX —33]a4
OpraHU3yeTCsl B TPOIECCe HM3YYCHHUS BCEX TeM y4eOHOTro Kypca «Anredpa u
HayaJla MaTeMaTUYeCKOT0 aHaTu3ay.

Ha wu3ydenune yueOHOro Kypca «AjireOpa M Hayajla MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knacce — 136 vacoB (4 daca B Henento), B 11
kimacce — 136 gacoB (4 4aca B HEJIEIIO).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Yucji1a ¥ BBIYUCICHUA

Panmonaneupie yncna. OOBIKHOBEHHBIE W JAECATUYHBIC APOOU, MPOIEHTHI,
OeckoHeuHble Mepuoanueckue Apoou. IlpumeHenue apoOedt W MPOIECHTOB IS
peLIeHUs NIPUKIIAIHBIX 3a/1a4 U3 PAa3JIMYHbIX OTPACIIEN 3HAHUU U peallbHON KU3HH.

JlelicTBuTenbHble uKcna. PanvoHanmbHble U UPpalMOHAJIBHBIE YHCIA.
ApudmeTnueckue  Omepalud ¢ JCHCTBUTENBHBIMH  YHcIaMu.  Moayib
JIEUCTBUTEIBHOTO YKCIa U ero cBoMcTBa. [IpubnukEHHbBIE BRIUMCICHUS, TTpaBUiIa
OKpYIJIEHUs, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ uenslM nokaszareneM. buHom Hserotona. Hcenmonbs3oBaHue
MOAXO/ISIIIEH (POPMBI 3aIMUCH TEUCTBUTEIIBHBIX YHCEI JJISl PEIICHUS TPAKTUICCKUX
3a7a4 ¥ IPEJACTABJICHUS JaHHBIX.

ApudmMerrnyeckuii KOpeHb HaTypaJbHOM CTENIEHU U €ro CBOMCTBA.

Crenenp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JNEHUCTBUTENBHBIM ITOKA3aTEIIEM.

Jlorapudm umcna. CpoiicTBa jorapudma. JlecsaiTUUHbIE W HaATypajbHBIC
J0TapuQpMBbI.

CuHyC, KOCHUHYC, TaHI€HC, KOTAHTE€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCUHYC M apKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHEHUSA U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHbIE TMpeoOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHEHMsS. PaBHOCUIIBHBIE ypaBHEHUS M ypaBHEHHs-ClenCTBUsA. HepaBeHCTBO,
peleHrne HEpaBeHC CTBA.

OcCHOBHBIE METOIbI PEIICHUS 1IETBIX U APOOHO-PAIIMOHATILHBIX YpaBHEHUHN H
HEpPAaBEHCTB. MHOTOYIEHBI OT OJHOW IIepeMEHHOHU. JlelneHue MHOro4ieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorowieHsl ¢  LEIbIMU
koddunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCITOBBIX BBIPAKEHUMN, COJIEPKAIINUX CTETICHU 1 KOPHHU.

HNppaunonansHbie YpPaBHEHUSI. OcHOBHBIE METO/IbI pelIeHus
MppalMOHAIBHBIX YPABHCHUH.

[loka3zaTtenbHble ypaBHEHHs. OCHOBHBIE METOJbl PELIEHUS MOKAa3aTeJIbHBIX
YpPaBHEHUM.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEPKALIUX JTOTapU(MBI.

Jlorapudpmuyeckue ypaBHCHHUSI. OcHOBHBIC METO/IbI peIICHHSI
norapuMUYECKUX YPaBHCHUM.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE dbopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BhIpaKeHHH. Pellienre TpuroHoMeTpuueckiux ypaBHEeHU .



Pemienne cucrteM nMHENHBIX ypaBHEHHU. MarTpuua CHCTEMBI JIMHEWHBIX
ypaBHeHHi. Onpenenurens MaTpulbl 2X2, €ro TE€OMETPUYECKUM CMBICT U
CBOMCTBA, BBIYMCIIEHHE €r0 3HAYEHUs, MPUMEHEHHE ONPECIUTeN A1 PelIeHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHU. PelleHne NpuKIAIHBIX 3aJad C IOMOIIbIO
CHUCTEMBl JIMHEMHBIX ypaBHEHUU. VccimemoBanue mNOCTPOEHHOW MOAEIU C
MOMOILBIO MATPHUIL U ONIPEAETUTENEH.

[TocTpoeHne mMaTeMaTHYECKUX MOJEJEN PEAJTbHOM CUTYyalMd C ITOMOIIBIO
YPaBHEHMM W HEpPaBEHCTB. [IprMeHeHHe ypaBHEHHMI W HEPABEHCTB K PEIICHHIO
MaTeMaTUYeCKUX 3a7ad M 3ajlad U3 Pa3IuvHbIX 00JlacTeld HAyKHM W peaTbHOU
KU3ZHU.

DYyHKIUU U TPaPUKH

@yHkusA, crnocoObl 3aaaHus (QyHKIUM. B3auMHO o0OpaTHble (QYHKLMH.
Kommosummst  pynkiuii. 'paduk  yHkum. DneMmeHTapHbIE MpeoOpa3oBaHUs
rpauKoB GQyHKIUH.

OO6nactp ompeneneHus: ¥ MHOKECTBO 3HaueHUM ¢yHkuuu. Hynmu dyHkumm.
[IpomexyTku 3HaKomocTOSTHCTBA. UETHBIE M HEUETHBIE PyHKUMU. [lepuonnueckue
¢bynkuun. [IpoMexxyTku MOHOTOHHOCTH (PYHKIIMU. MaKCUMyMbl B MUHUMYMBI
¢bynkuuu. Hanbonbiee u HauMeHblee 3HauyeHus: QyHKIMKU Ha IPOMEXKYTKE.

JluneliHas, KBaJpaTWU4Has W JPOOHO-IMHEHHAass (YHKIUU. DJIeMEHTapHOE
HCCJIEI0BAHNUE U NTOCTPOEHUE UX IPaUKOB.

Crenennast GyHKIHS ¢ HATypaJIbHBIM U IIENIBIM Moka3atenem. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpaduKk KOPHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HaTypaJbHBIM [MOKA3aTEJIEM.

[loka3aTenbHass u jorapupmuyeckas (yHKUHUHU, WX CBOMCTBA M TpadUKH.
Hcnonp3oBanue rpadukoB GyHKIMMA 1S peIlIeHUs ypaBHEHUH.

TpuronoMmerpuueckass OKpY>KHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
(yHKUHI YUCIOBOrO apryMeHTa.

OYHKIMOHAIbHBIE 3aBUCUMOCTH B pealbHBIX IMpoleccax M SIBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHajamn3a

ITocienoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs IIOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTUYeCKON MHIYKIHUU. MOHOTOHHBIE u OTpaHUYCHHbIC
IIOCJIEIOBATENBHOCTH. MCTOpHsS BO3HUKHOBEHHSI MAaT€MAaTHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJlbIX.

Apudmernyeckas 1 reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroIast
reoMmerpudeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH Te€OMETPUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHAIBHBIN POCT. Yucno e. @opmyiia CIOKHBIX
npoueHToB. Mcmnonp30BaHWE MPOrPECCHMU Uil PELICHHS] pPealbHBIX 33134
MIPUKJIATHOTO XapaKTepa.



HenpepbiBHBIE (YHKIIMM W WX CBOMCTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHknuid. CBoHCTBa (QYHKIMHA HENpPEepHIBHBIX Ha OTpe3ke. Metoj
WHTEPBAJIOB [JII PEUICHHUS HEpaBeHCTB. [IpuMeHeHHe CBONCTB HEMPEPBIBHBIX
(GyHKUMIA U151 pelieHus 3a/1a4.

[lepBas u BTOpast mponsBoaHbIe QyHKIMH. OnpeneneHue, reOMeTPUIECKUN U
(bu3MYeCcKuil CMBICT TPOU3BOIHON. Y paBHEHUE KacaTeabHOU K Tpaduky QyHKIUU.

[IpousBoaHbIE  BIEMEHTapHBIX  (PYHKIUH. IIpousBogHass  CyMMBl,
MPOU3BEACHUS, YACTHOTO U KOMIO3UILINY (YyHKIIHIA.

MHoxecTBa M JIOTHKA

MHoO)kecTBO, oOllepanMu HaJ MHOXKECTBAMU M HUX CBOMCTBa. JluarpaMmsl
Oinepa—Benna. IIpuMeHEeHHE TEOPETUKO-MHOKECTBEHHOrO — ammapara s
ONMCAHUS PEANbHBIX MPOLECCOB W SBICHUW, MPU PEUICHUM 3a1a4d W3 APYTUX
y4eOHBIX MPEMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIEICTBHE,
JI0KA3aTeIbCTBO, PABHOCUJIBHBIE YPABHEHMUSL.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJA MATEMATHUYECKOI'O AHAJIU3A» (YTJIYBJEHHBIM YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4jieHa  pPOCCHMCKOro  o0IecTBa,  NPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHH,
MpoIeAyp TPaKIaHCKOTO o0IecTBa (BbIOOPHI, OMNPOCHI U JPYyroe), yMEHHE
B3aMMO/JICHCTBOBATh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBUHM C UX
GYHKIUSIMHY ¥ HA3HAYCHUEM;

2) NATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUUCKON I'pakJIaHCKOW HACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HAaCTOSIIEMY POCCUUWCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUMCKON MAaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE DJTHX JOCTIDKEHUW B JIPYTUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOr0 Hapoaa, chopMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTM)KEHUW HAyKM U JEATEeIbHOCThIO YY€HOro, OCO3HAHHUE
JUYHOIO BKJIa/1a B MOCTPOECHHUE YCTOMYUBOTO OyAYIIEro;

4) 3¢TeTHYeCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1ay, PEIICHUN, PacCyKJIEHUNH, BOCTIPUUMYNBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3nvYecKoro BOCHUTAHUA:

chOpPMHPOBAHHOCT, yMEHHUS NPUMEHSATh MaTEMaTUYeCKHE 3HAHUS B
MHTEpecax 3/10pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0pOBOE NUTaHUE, COANTAHCHUPOBAHHBIN PEXUM 3aHATUNA U
OTIIbIXa, pEryJsipHas (u3nYecKasi akTHBHOCTb), (PHU3NYECKOE COBEPIICHCTBOBAHUE
IPU 3aHIATUSAX CHOPTHUBHO-03JOPOBUTEIIBHON JIESITEIBHOCTBIO;

6) Tpy10BOT0 BOCIIMTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYAOIIOOUS, HHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHATBHON  JNESITEIbHOCTH, CBSI3AHHBIM  C
MaTEMaTUKOW M €€ MNPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymielt mnpodeccud W pean30BbIBATH COOCTBEHHBIE >KU3HCHHbBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MAaT€éMaTHYeCKOMYy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TIPOTSHKEHWU BCEH JKM3HHM, TOTOBHOCTh K aAKTUBHOMY
Y4acTHUIO B PEIICHUHU TPAKTUUECKUX 3a/1ad MaTeMaTUYECKON HaMpaBICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh  JKOJIOTHYECKOH  KYJIbTYpbl, TIOHUMAHHUE BIHUSHUS
COITMATTbHO-2KOHOMUYECKUX IPOIIECCOB HA COCTOSIHUE MPUPOTHON M COIMAIBHOM
Cpenbl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJIOTHYECKUX POOIeM, OpUEHTAIIHS
Ha TPUMCHCHHE MAaTeMAaTHWYeCKWX 3HAHWW IS pEIIeHHWs 3aaad B 001acTH
OKpYXaroliel Ccpeapl, IJaHUPOBAHUE IIOCTYNKOB W OIIEHKH HMX BO3MOXXHBIX
MOCJICICTBUM JJISl OKPYIKArOIIeH Cpe/Ibl;

8) HEeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIICCTBEHHOM  IPAKTUKH, TOHHUMaHUC
MaTeMaTH4YeCKOH HayKuh Kak cdepbl YeJIOBEUYECKOW NESITEIBHOCTH, ITANoB ¢
Pa3BUTHUS M 3HAUYUMOCTH ISl PA3BUTHS LMBUIM3AIMHU, OBJIAJCHUE S3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOM KyJIbTypOW Kak CPEACTBOM IO3HAHUS MHUDPA,
FOTOBHOCTh OCYILECTBJIATh MPOCKTHYID M MCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJIUBHUIYaJIbHO U B TPYIIIIE.

METAINIPEIJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble Jjornueckue 1eMCcTBUA:

BBIABJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIC IMPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSATUM, OTHOIICHHH MEXAYy TMOHATUSIMHU, (OPMYJIHUPOBATH
OTIpEJICIICHMSI TIOHSATUN, YCTaHABIUBAThH CYIICCTBEHHBIN MPU3HAK KiIacCU(BUKAIIHH,
OCHOBAHUS JIJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (QOpMYJIUpPOBaTH W  NIPEOOpPa3OBBIBATH  CYXKJICHUS:
YTBEPJUTENbHbBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPECUUS
B (pakTax, JIAaHHBIX, HAOIIOJCHUSIX M YTBEPXKIACHUAX, MpeJjaraTb KpUTCPUH IS
BBISBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHN;

JENaTh BbIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JI€AYKTHUBHBIX H
WHAYKTUBHBIX YMO3aKIHOUEHUN, YMO3AKIIOUECHUH 10 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIIBHO JIOKA3aTEILCTBA MATEMATUYECKUX YTBEPKICHUN
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOAUTE MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBO/IbI;

BBIOMpPATh CMOCOO pelieHnus Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BapUAHTOB  PCIICHMS, BBHIOMpaTh  HaubOolee  MOAXOMANUMHA ¢ yIETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBaTe/IbCKHe JAeiiCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIIEOBATEIbCKUA HHCTPYMEHT IO3HAHMS,
dbopMyIupoBaTh  BONPOCH,,  (QUKCHUPYIOIIME  MPOTHBOpPEYUE,  MpodIeMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (OpMHUpOBATh THUIOTE3Y, ApryMEHTHPOBATH
CBOIO ITO3ULIAIO0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBINA IKCIIEPUMEHT, UCCIIEAOBAHKE
M0 YCTaHOBJICHHIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, BJICHUS, MpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00BEKTaMU, SIBICHUSIMU, TIPOIECCAMU;

CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJibTaTaMm
NPOBEIEHHOTO  HAOMIONIEHUS,  KCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHUI;

MIPOTHO3UPOBAaTh BO3MOXXHOE PAa3BUTHE IIpollecca, a TakKe BbIJABUIATH
MPEANOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISBIIATH AChUIINTHI MHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX I OTBETa HA
BONPOC U ISl pEIICHUs 33/1a4H;

BBIOMPATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3IMYHBIX BHUIAOB H
dbopm npeacTaBIeHuUS,

CTPYKTYpPUPOBaTh HH(POPMAIIUIO, TPEJCTABIATh €€ B pa3IMuHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaAEKHOCTh uHdopmMauu o CaMOCTOSTENIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS

Oo0wmenne:

BOCIPUHUMATh U (POPMYJIUPOBATh CYXACHUS B COOTBETCTBUH C YCIOBHUIMH U
LeJlsMU OOIIEHMs, SICHO, TOYHO, IPaMOTHO BBIPAKaTh CBOIO TOUYKY 3pPEHHS B
YCTHBIX M INHUCBMEHHBIX TEKCTAX, JaBaTh IOSCHEHWS M0 XOMYy PEUICHUs 3aJayH,
KOMMEHTHPOBATH ITOJyYEHHBIN pE3yJIbTaT;

B X0/ie 00CYXJE€HHUS 3a/1aBaTh BOMNPOCHI MO CYLIECTBY OOCYKIaeMOW TEMBI,
npoOsieMbl, penlaeMoM 3ajayd, BbICKa3bIBaThb WJEH, HAllEJCHHbIE Ha IIOUCK
pELIEHNs, COIOCTABIIATh CBOM CYXICHUSA C CYXICHUAMH APYTMX YYaCTHHKOB
auanora, oOHapyXUBaTh Pa3IMYMe M CXOJACTBO MO3UIIMM, B KOPPEKTHOU (opme
(bopMyIIMpPOBATh Pa3HOIIACHS, CBOM BO3PAKECHMUS,;

IIPEICTABIATh PE3YyJIbTaThl PEIICHUS 3aa4M, YKCIIEPUMEHTA, UCCIIEIOBAHMUS,
MIPOEKTa, CaMOCTOSATENIbHO BBIOMpaTh (OpMAT BBICTYIUIEHHS C YYETOM 3ajay
MPE3EHTAlNN U OCOOEHHOCTEHN ayIUTOPHH.

PeryisiTuBHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:



COCTaBJIATH IJIaH, aJITOPUTM PEIICHHsI 3a/1a4H, BEIOUPATh CIIOCOO PEIICHUS C
y4ETOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATH BAPUAHTHI PEUICHUH C Y4ETOM HOBOW WH(OpMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJIBHbIN HHTEJJIEKT:

BIAJIETh  HABBIKAMHU  TIO3HABATENbHOW  pediIeKcMu KaKk  OCO3HAHUS
COBEPIIIAEMbIX JICUCTBUI U MBICIIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMy CaMOMPOBEPKH, CAMOKOHTPOJISI TpoIlecca W Pe3ysbTara PEIICHHS
MaTeMaTHYECKOM 3aJ1auM;

NpeIBUACTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH NMPHU PEIICHUH 3a7auH,
BHOCHUTH KOPPEKTHBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, TaHHBIX,
HaWJICHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBSICHATD IPUINHBI
TOCTHKCHHSI WM HEAOCTH)KCHUS PE3YJIBTATOB ACSITEIFHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eATEIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW U WHAUBHUIYaJIbHOU
paboThl TpU pemieHWH yYeOHBIX 3aJady, MPUHUMATH IeJIb COBMECTHOMN
JEATENHHOCTH, TUIAHUPOBATH OPTaHU3AIMI0 COBMECTHON pabOTHI, pacHpeaeisaTh
BUIIBI paboOT, MIOTOBApWBATHCS, OOCYXHAaTh TMPOIECC W pe3yJabTaT padoTHI,
00001aTh MHEHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX dopmax padoThl (00CYyXaeHUs, 0OMEH MHEHHI,
«MO3TOBBIE IITYpPMBD» W HWHBIC), BBHINOJHATH CBOIO YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU YJICHAMU KOMAaHBI, OICHUBAThH
KaueCcTBO CBOETro BKJajJa B OOMIMU MPOAYKT MO KpUTEPHUSIM, CPOPMYyIUPOBAHHBIM
y4aCTHUKAMHU B3aUMOJCHCTBHSI.

INPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOydenus B 10 kimacce oOydarommuiics MOJIYYUT CIEIYIOIINE
OpeIMETHBIE PE3yJIbTaThl MO OTIAECIbHBIM TeMaM pabodel mporpaMMbl y4eOHOTo
Kypca «AnreOpa 1 Hadajla MaTeMaTUYECKOTO aHATTN3a:

Yucia 1 BbIYHCTEHUS:

cBOOOJIHO OIEpPUPOBATh MOHATHUSAMU: PAIMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas JApoOb, TMPOLEHTHI, HUPPAUUOHAIBHOE YHUCIO, MHOXECTBA
paIMoOHANBHBIX U JCHCTBUTEIBHBIX YHCEN, MOIYJIb JEHCTBUTEILHOTO YUCIA;

OPUMEHATH JpOOM W TPOLEHTHI ISl PEIICHUS NPUKIATHBIX 3a1ad M3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU;

NPUMEHATH NPUOIMKEHHBIC BHIYUCIICHUS, TIPaBUJIa OKPYTJICHUS, IPUKUAKY U
OLICHKY pe3yJIbTaTa BEIYHCIICHHI;,



CBOOO/ZIHO ONEpUPOBATH IOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
MCITIOJIB30BaTh MOAXOAANIYI0 (POPMY 3aIIUCH JE€HCTBUTEIBHBIX YUCEN JUISl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJCTABIICHUS JaHHBIX;

cBOOO/IHO OIEpPUPOBATh MOHATHUEM: apU(PMETUYECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTETIEHb C PAlMOHAJILHBIM MTOKA3aTeNeM;

CBOOOJHO OIEPUPOBATH MOHATUSAMH: JIOTapu(M 4YHUCHA, JECATUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAaHI'€HC, KOTAHIEHC
YUCJIOBOTO apTyMEHTAa;

ONEPUPOBATH MOHATUSAMM: APKCHUHYC, aPKKOCHUHYC W apKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUs M HEPABEHCTBA:

CBOOOJHO OIEpUPOBATh MOHATUSAMHU: TOXKJIECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHATh pPa3IMYHble METOJbl pEIIEHUS PpPALUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX YPaBHEHWUH, IPUMEHATb METOJ HWHTEPBAIOB JUIA PEIICHUA
HEPABEHCTB;

CBOOOJHO OINEPUPOBATH IOHATHUAMM: MHOTOYJIEH OT OJHOW IEPEMEHHOI,
MHOTOYJIEH C LEIbIMH KO3(PPUIMEHTaMHU, KOPHU MHOTIOWIEHA, IMPUMEHSThH
JEJICHUE MHOTOWIEHA Ha MHOT'OYJIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISL pELICHUS 3a/1a4;

CBOOOJHO ONEPHPOBAaTH NOHATHSAMHU: CHUCTEMAa JIMHEWHBIX YypaBHEHWH,
MaTpula, ONpPENEIUTENh MaTpulpl 2 X 2 KW €ro TreoOMETPUYECKUH CMBICIH,
UCIIOJIb30BaTh CBOWMCTBA ONpeAeNNTENs 2 X 2 I BBIYMCICHHS €ro 3HAa4CHMS,
MIPUMEHSTh ONPENCIIUTENIN Uil PEUIEHUS CHCTEMBI JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MOMOILIBIO CUCTEMbI JUHEHWHBIX YPAaBHEHUN,
UCCIIEI0BATh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBIO MATpPUL] U OIpEIAEIUTENEH,
UHTEPIIPETUPOBATD [IOYyUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBUA C KOPHAMM JUIsl TpeoOpa3oBaHUs
BBIPAKEHN;

BBITNOJIHATH peoOpa30BaHUsl YUCIOBBIX BBIPAKEHUH, COJEPKAIIUX CTETIEHU C
paLMOHAJIbHBIM [1I0Ka3aTelIeM;

UCII0JIb30BaTh CBOICTBa JgorapupmoB ISt npeoOpa3zoBaHus
Jorapu(p)MUUECKUX BBIPAKEHUH;

cBOOOIHO ONEpPUPOBATH MOHATUSAMU: HpPpPALMOHAIbHbBIE, MOKa3aTeJIbHbIE U
Jorapu(pMUUYECKHE YPAaBHEHUS, HAXOAUTh UX PEUICHUSI C IIOMOILIBIO PAaBHOCHIIBHBIX
IIEPEXO0I0B WIIA OCYIIECTBIISAA IPOBEPKY KOPHEM;

MIPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYJIbI 111 TpeoOpa30BaHUs
TPUTOHOMETPUYECKUX BBIPAKCHUN;



CBOOOJTHO ONEPUPOBATH IMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEoOXOoaumble (GOpMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPABHEHUM;

MOJICIUPOBATh peajbHbIE CHUTyallMd Ha S3bIKE anreOpbl, COCTABISTH
BBIPKEHHUS, YPAaBHEHMs, HEPABEHCTBAa IO YCIOBUIO 3aJlayd, HCCIEAOBAThH
MOCTPOCHHBIE MOJIEIIN C MCIIOJIb30BAHUEM arlapara anreophl.

DOyHKUMU U TpaduKH:

CBOOOJTHO ONEPUPOBATH MOHATHUAMU: (PYHKITUS, CIOCOOBI 3aaHusl (PyHKITNH,
B3aUMHO oOOpaTHble (QYHKIMH, KOMMO3UIUA (QyHKUMA, rpaduk GyHKIUH,
BBITNIOJIHATH 3JIEMEHTapHbIE TpeoOpa3zoBaHus rpa@uKoB QyHKIIHI;

cBOOOJHO OIEpPHPOBATh MOHATUSAMHU: 00JACTh OMPECICHUS U MHOKECTBO
3HauYeHUN (PYHKIMH, HYIH PYHKIIUU, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA;

CBOOOJHO OINEpUpPOBaTh TMOHATUSAMU: UYETHBIE U HEUETHbIE (DYHKIMH,
nepuoIndeckne (PyHKITUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI U
MUHAMYMBI (DYHKIMHM, HAuWOOJbINEE W HAUMEHbINEe 3HAUYeHHEe QYHKIUA Ha
IPOMEXKYTKE;

CBOOOJTHO OIEPUPOBATH MOHATUSIMU: CTENEHHAss (QYHKIMS C HATYpalbHBIM U
[ENBIM TIOKa3zaTeneM, rpa@uk cTeneHHOW (PYHKIMHU C HATypadbHBIM H IICNIBIM
nokasatenemM, rpauk KOpHS n-OM CTemneHH Kak (PYHKUMU OOpaTHOW CTENEHH C
HATypaJbHBIM MOKa3aTeJIeM;

ONepUpOBaTh TMOHATUSMU: JMHEWHAs, KBaJpaTuyHas U JPOOHO-JIMHEWHAS
(GyHKIUH, BBITIONHSATH dJIEMEHTAPHOE MCCIIEI0OBAHUE U IOCTPOCHHUE UX TPAPUKOB;

cBOOOJHO OMEpHUPOBATh MOHATHSIMH: IOKazaTeldbHas U JorapupmMuieckas
GyHKIUHU, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh UX TPAPUKUA JJISI PEIICHUS
YpaBHCHUU;

CBOOOJIHO OMEpUPOBATHh TOHATUSMU: TPUTOHOMETPUYECKAS OKPYKHOCTH,
orpeseneHrue TPUTOHOMETPHUUECKUX (DYHKIUI YNCIOBOTO apTryMEHTa;

UCIIONB30BaTh rpaduku (yHKUUMH JUId  HCCIEAOBAaHUSA IPOLECCOB U
3aBUCUMOCTEN MpPH pElIeHUH 3aJlad U3 APYruX YYeOHBIX MPEAMETOB U peajbHOU
KU3HU, BBIpAXKaTh (HOPMYyJIaMU 3aBUCUMOCTH MEXK/y BETUIMHAMU;

Hauvana maTeMaTH4eCcKOro aHa/Iu3a:

cBOOOIHO ONEpUPOBaTh MOHATUSAMHU: apudmMeTndeckas U TeoMeTpudecKas
nporpeccusi, 0eCKOHEYHO yObIBaIOIIAsi FTEOMETPUUYECKAasi MPOTPECCusi, JIMHEUHBIN U
AKCMIOHEHIIUAIBHBIA POCT, GOpMyJia CIOKHBIX MPOIICHTOB, UMETh MPECTaBICHUE
O KOHCTaHTE;

MCIIOJIb30BaTh MPOTPECCUU JUISI PEIIEHUs peajbHBIX 3aJad MPUKIATHOTO
XapakTepa;

cBOOO/IHO OTEPUPOBATH MOHATUAMU: MTOCIEOBATEILHOCTD, CIIOCOOBI 3aJaHUS
MOCNIEA0BATEIBHOCTEH, MOHOTOHHBIE M OrpaHMYEHHBIC IOCJIEI0BATEIHLHOCTH,
MOHUMAaTh OCHOBBI 3apOXKICHUS MAaTEMaTUYeCKOro aHalih3a KakK aHaiu3a
0ECKOHEUYHO MaJbIX;



CBOOO/IHO ONEpUpPOBaTh IOHATHUSAMHU: HENPEPbIBHbIE (YHKLIUU, TOYKH
pa3peiBa rpaduka GyHKUHUH, aCUMIITOTHI Ipaduka QyHKINY;

cBOOOJHO OIEpUpPOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAS Ha OTpPE3KE,
NPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 715 peLIeHUs 3a/1a4;

cBOOO/IHO OIEpUpOBaTh MOHATHSAMH: T€pBas U BTOpas IPOU3BOJHBIE
(GbyHKUMH, KacaTelbHas K rpaduKy QyHKIUY;

BBIYKCIIATh MTPOU3BOAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO U KOMIIO3HILIMH
ABYX (YHKIM, 3HATh IPOU3BOIHBIE FIEMEHTAPHBIX (PYHKIINA;

UCMOJIb30BaTh I'€OMETPUUECKUA M (PU3MUECKUH CMBICT IPOU3BOJHOW IS
peleHus 3a1au.

MHoxecTBa M JIOTHKA:

CBOOOJIHO  ONEpUpPOBaTh  IMOHATHUSIMU:  MHOXECTBO,  OINEpalud  HaJ
MHOKECTBaMU;

MCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCAaHUs PeaJIbHbIX
IIPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a]a4 U3 APYTUX yUYE€OHBIX IPEAMETOB;

CcBOOOIHO OIEpUpPOBaTh IMOHATUSMU: OIpEJAeJeHHE, Teopema, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTU4YECKOI0 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHBIE
YpaBHEHUS U HEPABEHCTBA.



10 Kj1acc TEMATHYECKOE IINIAHUPOBAHUE
KosanuyectBo 4yacos
Ne HaumeHnoBaHue pa3aesioB ¥ TeM IPOrpaMMBbl KonTpoJbHbie
n/n Bcero
padoThI
MHOXECTBO NEUCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninoHaabHbIe YpaBHEHUS U 24 |
HepaBeHCTBA. CHCTEMBbl IMHEUHBIX YpaBHEHUN
) Oynkiun 1 rpapuku. CreneHHas QyHKIMS C 12 1
LIEJIBIM TT0Ka3aTesleM
3 ApudmeTnueckuii KOpeHb N-0i CTEIEHH. 15 1
HppanmoHanpHble ypaBHEHUS
4 [ToxazarenbHas pynkuusd. [TokazarenbHbie 10 1
ypaBHEHUS
5 Jlorapudgmuueckasi GpyHKITHS. 13 1
Jlorapumuueckue ypaBHEHUS
TpUroHOMETpUUYECKHUE BBIPAXKEHUS U yPABHEHUS 22 1
[TocnenoBaTrenbHOCTH M NPOrPECCUN 10 1
8 HenpepsiBabie pynkiuu. [IponsBoanas 20 1
9 HOBTOPCHI/IG, 00001IeHHe, CUCTEMATHU3ALUS 5 |
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 9




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJIBLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI VYYUEHUKA

VYyebnuk Anredpa u Hauana matemaTudeckoro ananuza 10 knacc , C.M

Huxonbsckuii , M.K. IToranos , M:«IIpcBemenue» 2019r

METOAUYECKUE MATEPUAJIBI JJISA YUUTEJISA
KommiekcHast TeTpanb st KoHTpodst 3aaanuit Anredpa 10 kinacc. DI'OC.

Onobpeno skcnepTHbIM coBeToM OUPO

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

AKnacc, 1006anmoB, Yuupy, Yuurensckuit noprai, CYII
https://m.edsoo.ru/88671af2, https://m.edsoo.ru/88671120,
https://m.edsoo.ru/88672b14,
https://m.edsoo.ru/8al416d4https://m.edsoo.ru/88675918https://m.edsoo.ru/

88673d52,https://m.edsoo.ru/88675558,






MYHULUIIAJIBHOE BIOKETHOE OBIIIEOBPA30OBATEJIBHOE YUYPEK/JIEHUE
«KPACHOMAKCKASI CPEJIHSISI OBIIEOBPA3OBATEJIBHAS LIKOJIA
UMEHHU COKOJIOBCKOT O B.IL»
BAXYHUCAPANCKOI'O PAMOHA PECITYBJIMKHA KPbIM

PACCMOTPEHO COITTACOBAHO YTBEPXJIEHO
pyxoBoautens [LIMO 3amectutens aupekropa no YBP  Tupexrtop
T.I. YaBkuna I'1O. I'epacumoBa JLA. byk
IIporokon Ne ITpuka3 Ne
OoT « » 2024r « » 2024r. OT « » 2024 r.

INIOYPOYHOE IINIAHUPOBAHUE

o ajiredpe U Ha4YaJ1aM MATEMATHYECKOT0 AHAIU3A
10 kaace
(yri1y0JieHHbIl YPOBEHb)

Ha 2024-2025 y4eOHbIH roa

CocraBureinsb:
UYaskuna TaresHa I'puropresna

¢. Kpacubiii Maxk, 2024r.



10 KVIACC

Ne
/o

Tema ypoka

KoanuyecTBo 4acos

JlaTa mo
IUIaHY

Bcero

Hara mo
dakry

MHO)ecTBO, Olepaluy HaJl MHOKECTBAMHU U
HUX CBOICTBa

Huarpammsl Ditnepa-Benna

[IpuMeHeHne TeOPETUKO-MHOKECTBEHHOTO
anmapara JJIs peleHus 3aaad

Parmonanpusie uncina. OOBIKHOBEHHBIE U
JECSITHYHBIC TPOOH, TTPOLIEHTHI,
OCCKOHEYHBIC MTEPUOIMUECKHIE TPOoOH

Parnmonansabie yncia. OOLIKHOBEHHEIE U
JECSITHYHBIE TPOOH, TTPOLIEHTHI,
OeCKOHEUHBIE TIEPUOTUUECKUE IPOOH

[Tpumenenue apobeii 1 IPOIEHTOB IS
pelleHus: IPUKIATHBIX 33734

[Ipumenenue npoOeli U MPOLIEHTOB TSt
pelleHus: IPUKIIATHBIX 33734

JewcTBuTenbHble yncia. PalimoHaibHbIe U
HWPpAIIMOHAIILHBIE YHCIIa

Apudmernueckue onepanuu ¢
JeCTBUTEILHBIMU YHUCIIAMHU

10

Mopayip A€HCTBUTEIBHOTO YHCIIA U €T0
CBOMCTBA

11

[TpubnmxEHHBIC BBIYUCIICHUS, TIPaBUIIa
OKpYTJICHUS, PUKUIKA U OLICHKA
pe3ynbTaTa BHIYUCICHUH

12

OCHOBHBIE METO/IbI PEILIEHHS LIENbIX U
IpoOHO-pALlMOHATBHBIX YPaBHEHUH U
HEpPaBEHCTB

13

OCHOBHBIE METOJIbI PEIICHUS LEIbIX U
JPOOHO-pallMOHANILHBIX YPAaBHEHUH U
HEPaBEHCTB

14

OCHOBHBIE MCTOJbI pCHICHUS LCJIBIX U
JIpOOHO-pallMOHATIBHBIX YPaBHEHUHN U
HEPABEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
JleneHue MHOro4YIeHa Ha MHOTOWIEH C
octaTtkoM. Teopema besy

16

MHOro4IeHb! ¢ LEeNbIMA KOAPPHUIUEHTaAMHU.




Teopema Buera

17

Pemrenne cucreM TMHENHBIX ypaBHEHUN

18

Pewrenne cucreM ITMHENHBIX YPaBHEHUN

19

Marpuna cucTeMsl JMHEWHBIX YPaBHEHUM.
Onpenenurens MaTPUIBL 2X2, €T0
F€OMETPUYECKHUM CMBICII U CBOMCTBA;
BBIYMCIICHUE €0 3HAYECHUS

20

Onpenenurens MaTpULBL 2X2, €ro
T€OMETPUUYECKHI CMBICT M CBOMCTBA;
BBIUHCIIEHUE €TI0 3HAUECHUS

21

[IpumeHeHue onpeaenuTeNs Il pelIeHus
CHUCTEMBbI JINHEHHBIX YPaBHEHUI

22

Pemrenue npukiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBbI JINHEHHBIX YPaBHEHUI

23

Pemenne npukiiagHeIxX 3a1a4 ¢ HTOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU

24

KonTtpoJubsnas paéoraNel mo Teme:
"PanuoHaJIbHbIC yPABHEHUS H
HepaBeHcTBa. CHcTeMbl JINHEHBIX
ypaBHeHuii"

25

@yHKIMA, c10cOo0bI 3aJaHHs (QYHKIHH.
B3anmuo o6paruble GpyHkmu. Kommosunms
byHKIMI

26

I'padux GpyHKIMU. DIEeMEHTapHbIE
npeoOpa3zoBanus rpaduKkoB QPyHKITUH

27

OO6acTh ornpeesieHust © MHOXECTBO
3HaueHni GpyHkiuu. Hymm GyHkimn.
[TpoMexyTKH 3HaK TTOCTOSTHCTBA

28

UétHble 1 HEUETHBIC (DYHKITHH.
[lepuognueckue pynkuuu. [pomexyTku
MOHOTOHHOCTH (DYHKITHH

29

MaxkcuMyMbl 1 MUHUMYMBI ()yHKITHH.
Haubonpiiee n HanMeHblee 3HAYCHNE
(GYHKINMU Ha TPOMEXYTKE

30

JluneitHast, KBagpaTU4Has U JPOOHO-
AuHEeHHas pyHKIUH

31

DneMEeHTapHOe UCCIIEeIOBaHUE U TIOCTPOCHUE
rpaduKoB ATUX PYHKITUN

32

DneMeHTapHOe UCCIIeIOBAaHUE U TIOCTPOCHUE
rpaduKoB ATUX PYHKITUN

33

CreneHsn ¢ 1IeJIbIM IToKa3aTeieM. buHom
Hrrotona




CreneHsn ¢ 1IeJIbIM IToKa3aTeineM. buaom

34
Hsrotona

35 CrenenHas QyHKIMS C HATypalbHBIM U
LenbIM noka3aTeneM. E€ cBoiicTBa u rpadux
Kountpoasnas padora Ne2no teme:

36 "Crenennas ¢pynkuus. E€ cBoiicTBa u
rpagux"

37 ApudmeTrueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

18 ApudmeTrueckuii KOpeHb HaTypaTbHON
CTEIEHHU U €ro CBOMCTBA

39 [IpeobpazoBaHus YUCIOBBIX BHIPAKEHUH,
coJiepKaliX CTENEHU U KOPHU

40 [IpeobpazoBaHus YUCITOBBIX BHIPAKEHUH,
CoJIepXKaIiX CTENEHU U KOPHU

A1 [IpeobpazoBaHus YMCIOBBIX BHIpAKEHUH,
CoJIepXKaIiX CTENEHU U KOPHU
Uppanmonansusie ypaBHeHUs1. OCHOBHBIE

42 METObI PEIICHHS UPPALMOHATBHBIX
ypaBHEHUH
Uppanmonansubie ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEIICHUS UpPaLMOHAIBHBIX
ypaBHEHU U
Wppanmonansubie ypaBHeHUsI. OCHOBHBIE

44 METO/Ibl PELICHUS UPPAMOHAIBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE IEPEXO/IBI B PELICHUHU
WPPAIMOHATIBHBIX YPaBHCHUM

46 PaBHOCHIIbHBIE TIEPEXO/IBI B PEIICHUUN
WPPAIMOHATIBHBIX YPaBHCHUM

47 PaBHOCHIIbHBIE TIEPEXO/IBI B PEIICHUUN
HUPPALIMOHATIBHBIX YPaBHEHUM

43 PaBHOCHIIBHBIE IEPEXO/IBI B PELICHUN
HUPPALMOHATIBHBIX YPaBHEHUM
CaoiicTBa 1 rpad K KOpHS N-0¥ CTENEeHU

49 KaK ()yHKIIMH OOPAaTHOW CTEIICHHU C
HaTypaJIbHBIM ITOKa3aTelieM
CgoiicTBa 1 rpaduK KOPHS N-0i CTETICHU

50 Kak (QyHKIH OOpaTHON CTENEeHHU C
HaTypaJbHbIM MOKa3aTeIeM

51 KonrtpoabHas padora Ne3 mo reme :

""CpoiicTBa u rpadguk KOpHS N-0i




crenenu. UppanuonanbHbie ypaBHeHus'

Crernens ¢ pallMOHAJIBHBIM IMOKA3aTCJICEM U

52 . N 1
€€ CBOICTBa

53 CreneHb ¢ pallMoOHAIBHBIM ITOKa3aTeIeM 1 |
eé cBOMCTBa

54 Crenenb ¢ pallMOHAIbHBIM I1OKA3aTENEM U |
€€ cBOMCTBa
IlokazarenbHasa GyHKIMS, €€ CBOMCTBA U

55 ’ 1
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN A5 |
pelieHus ypaBHEHUN

57 Hcnons3zoBanue rpaduka GyHKIUN 15 |
pELIEeHNS YpaBHEHHI
[TokazaTenbHbie ypaBHeHUs1. OCHOBHBIE

58 METObI PEIICHHS TTOKA3aTEeIbHBIX 1
ypaBHEHUH
[TokazaTenbHble ypaBHEeHUsA. OCHOBHBIE

59 METOBI PEIICHMS TI0KA3aTEIbHbIX 1
ypaBHEHUH
ITokazatenbHble ypaBHeHHs. OCHOBHBIE

60 METO/Ibl PEIIECHUS T0Ka3aTENbHbIX 1
ypaBHEHUH
KonTpoabHas padora Ne4 no teme:

61 "Iloka3aTesnbHasi QyHKIMS. 1
Iloka3zareqbHble ypaBHeHUS"

62 Jlorapudm yncna. CBoiicTBa norapudma 1

63 Jlorapudwm gucna. CBoiicTa norapudma 1

64 Jlorapudm uncna. CoiicTBa jorapudma 1

65 JlecsaTHYHBIC U HATYypaJIbHBIC JOTAPUPMBI 1

66 €CIATUYHEIE U HAaTypaJbHbIE JIOrapu(hMbI 1

Yy

67 [IpeobpazoBanue BbIpaKEHUN, COACPHKAIIIX |
aorapudmbl

68 [IpeobpazoBanue BbIpaKEHUN, COACPHKAIIIX |
JorapuQmbl
[IpeoGpa3oBanue BEIpAXKEHUI, COLEPKALIAX

69 ’ 1
JorapuQmbl
Jlorapudmmnueckas GyHKIUA, €€ CBOIICTBA U

70 ’ 1
rpaduk

71 Jlorapudmuueckas pyHKIUs, €€ CBONCTBA U |
rpaduk

7 Hcnonp3oBanue rpaduka GyHKIANA 115 |

peuIeHUs ypaBHEHUI




Hcnons3zoBanue rpaduka QyHKIUN 15

73 peleHns ypaBHeHUI !
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC

74 METO/Ibl pelIeHUs JorapuMUIECKUX 1
ypaBHEHUH
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

75 METO/IbI pEeIIeHHs JIOTapuPMUUECKUX 1
ypaBHEHUH
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

76 METOBI PeIIeHUs JIOTapu(PMUIECKUX 1
ypaBHEHUH

77 PaBHOCUIIBHBIE TEPEXOBI B PEILIEHUU |
J0rapupMUYECKUX YpaBHEHUIN

78 PaBHOCHIIbHBIE TEPEXO/IbI B PEIIEHUU |
JA0rapupMUIECKUX YpaBHEHUIN
KonTpoabHnas padora NeS mo teme:

79 "Jlorapugmuyeckas GpyHKIuUs. 1
Jlorapu¢pmmuyeckne ypaBHeHus"

20 CuHyc, KOCUHYC, TAHT€HC U KOTAaHI'€HC |
YHCJIOBOTO apryMeHTa

81 CuHycC, KOCUHYC, TAHT'€HC U KOTAHI'€HC 1
YHCJIOBOTO apryMeHTa

g ApKcuHyC, apKKOCHUHYC U apKTaHI'€HC |
YKCJIOBOTO apryMeHTa

23 ApKCHHYC, apKKOCHHYC U apKTaHI€HC |
YKCJIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 ONpeeICHUE TPUTOHOMETPUUECKHUX 1
(GyHKIMH 4HUCIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpyKHOCTb,

85 ompeieJIeHue TPUTOHOMETPUUECKHUX 1
(GYHKIMH 4HCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITHI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

88 OCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYITBI 1

90 [Ipeobpa3oBanue TPUTOHOMETPUUECKUX |
BBIPAYKEHU I

91 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIpa)KCHUN

9 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1

BBIpaXKEHUM




[IpeoOpa3oBaHne TPUTOHOMETPHUECKUX

93 . 1
BBIPAKEHUM

94 Pemienue TpuroHOMETpUYECKUX YpaBHEHUN 1

95 Pemrenne TpuroHOMETpUYECKUX YPAaBHEHUN 1

96 Pemenue TpuroHoMeTpUUECKUX ypaBHEHUN 1

97 Pemenue TpuroHOMETpUUECKUX YPaBHEHU N 1

98 Pemienue TpuroHOMETpUYECKUX YpaBHEHUN 1

99 Pemenune TpuroHoMeTpruueCcKUX ypaBHEHUN 1

100 | PemeHue TpUrOHOMETPUUYECKUX YPABHEHUM 1
KonTtpoJubHasi padora Ne 6 mo reme:

101 "TpuroHoMeTrpuvecKue BbIPpAKeHUs U 1
TPUTOHOMETPHUYECKHEe ypaBHeHus'"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

102 nociegoBaTenbHoCcTER. MeTon 1
MaTeMaTU4eCKOW MHIYKINN
MOHOTOHHBIE U OTPaHUYEHHBIE

103 rocJie1oBaTenbHOCTH. McTopus ananuza 1
0ECKOHEYHO MaJIbIX

104 | Apudmerndeckas mporpeccust 1

105 | TI'eomerpuueckasi mporpeccus 1

106 beckoneuHo yObIBaromias reoMmeTpuieckas 1
porpeccus

107 CyMMma OeckoHEUYHO yOBIBaromen 1
F€OMETPUUYECKON MTPOTrPECCUU

108 JIMHEHBIN ¥ YKCTIOHEHIIMATIbHBIA POCT. |
Hucno e. DopMyna CI0KHBIX ITPOLEHTOB

109 JIMHEHBIN U YKCTIOHEHIIMAJIBHBIA POCT. 1
Hucno e. DopMyna CI0KHBIX ITPOLEHTOB

110 Hcnonp30Banne Nporpeccuu sl pelieHus! |
peanbHbIX 3a]1a4 MPUKIAHOTO XapaKTepa

11 KonTpoasbnas padora Ne 7 mo teme: |
"TlocsieqoBaTeIbHOCTH M porpeccun’

112 HenpepsiBHBIE (DyHKITNN U MX CBOWCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI rpadUKOB 1
byHKIMI

114 CBoiicTBa (DyHKIMH HEIPEPHIBHBIX HA 1
OTpE3Ke

115 CBoiicTBa (DyHKIMH HETPEPHIBHBIX HA 1
OTpe3Ke

116 MeTto MHTEpPBAJIOB ISl pEIICHUS |

HCPAaBCHCTB




Metoa UHTEpPBAJIOB IS PEIICHUS
HEPABEHCTB

117

118 Metoa UHTEpPBAJIOB IS PEIICHUS

HEPAaBEHCTB

119 IIpuMeHeHHEe CBOWCTB HENPEPBIBHBIX 1
GbyHKIUH 1715 penieHus 3aaa4

120 IIpuMeHeHHEe CBOWCTB HENPEPBIBHBIX 1
GyHKIUN 75 perieHus 3a1a4

121 [TepBast u BTOpas mpou3BOAHBIC (DYHKITUH 1

122 OnpeﬂeneHHf, T€OMETPUUYECKUN CMBICIT |
IPOU3BOAHOU

123 OnpeﬂeneHHve, (bU3UYECKUN CMBICIT |
MIPOU3BOTHOM

124 YpaBHeHHE KacaTelbHOU K TpaduKy |
byHKIIN

125 VYpaBHeHHE KacaTelbHOU K TpaduKy |
byHKIIMHN

126 [Tpou3BoHBIC 37IEMEHTAPHBIX (DYHKITHI 1

127 | IlpousBoaHble 3JIeMEHTApHBIX (YHKIUH 1

128 [Ipon3BoHast CyMMBI, IPOU3BEACHUS, |
YaCTHOT'O ¥ KOMITO3ULIUU (QYHKIUI

129 [Ipon3BoHast CyMMBI, IPOU3BEACHUS, |
YaCTHOTO ¥ KOMITO3UIIUU (DYyHKITUI

130 [Ipou3BoHast CyMMBI, IPOU3BEICHHUS, |
YaCTHOTO M KOMITO3UIIUU (DYyHKITUI

131 KontpoabHas padora Ne 8 mo teme: |
"IlpousBoanas"

132 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3ALIHS |
3HaHuii: "YpaBHeHus"

133 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS |
3HaHuit: "Oyukun"

134 | HMrorosasi KOHTpOJIbLHAas padoTa Ne9 1

135 HOBTOPGHI/IG, 000011eHue, cucTeMaTH3aus |
3HaHUI

136 HOBTOPGHI/IG, 000011eHue, cucTeMaTH3aus |
3HaHUN

OBHIEE KOJIMYECTBO YACOB I1O 136

IHPOI'PAMME













