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Pabouas mporpamma mo yueOHOMY IIpenIMeTy «Anredpa v Hauaiza MaTeMaTudeckoro anamu3a» st 10-
11-x xaccoB pa3paboTaHa Ha OCHOBE CIEAYIOIIHNX JOKYMEHTOB:
e (enepanbHBIN TOCYJApPCTBEHHBII 00pa30BaTENbHBIN CTAHIAPT CPEIHETO 0OIIero 00pa30BaHUs,
YTBEPKICHHBIN MpukazoM MunoopHayku Poccun ot 17.05.2012 Ne 413 (¢ u3MeHEHUIMH);
e (enepanpHas  oOpa3oBaTenbHash ~ OporpaMMa  CPEIHETO oOuiero oOpa3oBaHus,
yTBep:KJIeHHas mpukazoM Munmnpocsenienus: Poccuu ot 18.05.2023 Ne 371;
e OCHOBHas o0pa3oBaTebHas porpamma cpennero oomero oopazosanust MbOY COIL Ne 13.

INOACHUTEJIbBHASA 3ATINCKA

VYuebublil Kype «Anredpa n Hayajla MaTEeMAaTHYECKOIO aHAIM3a» SABISETCS OJHUM U3 Hauboiee
3HAQUUMBIX B IPOTpaMMeE CpeAHero oOmero oOpa3oBaHUS, MOCKOJIbKY, C OJHOH CTOpPOHBI, OH
obecreynBaeT MHCTPYMEHTAJIbHYIO 0a3y Ui M3Y4YEHUs BCEX E€CTECTBEHHO-HAy4YHbBIX KYpCOB, a C
Apyroil CTOPOHBI, (OPMHPYET JIOTHYECKOe M aOCTPAKTHOE MBIIUIEHHE OOYYaIONIMXCS Ha YPOBHE,
HEOO0XOAUMOM [yl OCBOEHUS MH(POPMATUKHU, OOILECTBO3HAHUS, MCTOPUH, CIOBECHOCTH M JPYIHX
IMCUUIUIAH. B pamkax 1aHHOTO y4eOHOTro Kypca o0ydaromuecs OBJIaIeBal0T YHUBEPCAIBHBIM S3bIKOM
COBPEMEHHOM HayKH, KOTOpasi (GOpMYIHUPYET CBOU IOCTHKEHUS B MaTeMaTUYeckol Gopme.

Vuebublil Kypc ajireOpsl M Hadal MaTeMaTU4YECKOTO aHaIM3a 3aKJIaJblBa€T OCHOBY JUIS
YCIIEIIHOTO OBJIAJCHUS 3aKOHAMHU (PU3MKH, XUMHUH, OUOJIOTUM, MOHMMAHMsI OCHOBHBIX TEHJEHIMN
pasBUTHS SKOHOMHKM M OOIIECTBEHHOW JKHM3HH, TO3BOJSIET OPHEHTHUPOBATHCS B COBPEMEHHBIX
IUGPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO MCIIOJIb30BaTh MX JUId JlaJbHEHIIero
o0pa3oBaHMsl M B TOBCEJIHEBHOW XM3HU. B TO e Bpemsi oBiajieHHWEe aOCTPAKTHBIMU W JIOTHYECKH
CTPOTUMM KOHCTPYKLIMSAMHU aIreOpbl M MaTEeMAaTHYECKOI'O aHajiu3a pa3BUBACT YMEHHE HaXOIUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh MCTUHHOCTb, JOKA3bIBATH YTBEPKACHUS C MOMOLIbI0 MHIAYKIHMU U
paccykaaTrh JIeAyKTUBHO, HCIOJIb30BaTh O00OOOIIEHHE M KOHKpEeTH3alluio, abcTparupoBaHHe U
aHAJIOTHIO, (OPMHUPYET KPEaTUBHOE U KPUTUIECKOE MBIIIIICHHUE.

B xonme wusyuenuss ydeOHOro kypca «Anrebpa M Hayajga MaTeMaTHYECKOI'O aHAJIN3a»
oOyuaroluecs MoJy4aroT HOBBIM OMBIT PELIEHUS MPUKIIAJHBIX 3a7a4, CAMOCTOSATEIbHOIO TTOCTPOEHUS
MaTEMaTHYECKUX MOJEIIEN pEalIbHbIX CUTYalMil, UHTEPIIPETALMY NIOJYYEHHBIX PEIICHUN, 3HAKOMSTCS
C IpUMepaMH MaTeMaTUYEeCKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAyKe M MCKYCCTBE, C BbIIAIOIIUMUCS
MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHbIi Kypc o00nagaeT 3HAUUTEIbHBIM BOCIUTATEIbHBIM  MOTEHLHUAIOM, KOTOPBIH
peanu3yercss Kak uepe3 yueOHbI MaTepual, CHocoOCTBYOIUI (GOPMUPOBAHUIO HAyYHOTO
MHPOBO33pEHHUS, TaK M 4epe3 crneunduky ydeOHOH AesTenbHOCTH, TpeOyromel MpoAoIKUTEIbHON
KOHLIEHTPAalluM BHUMAaHUs, CAMOCTOSATEIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3yibTar.

B ocHoBe Meronuku oOydeHMs anreOpe W HadajlaM MaTeMaTUYeCKOro aHalu3a JIeKUT
NeSITeIbHOCTHBIN MPUHIUI 00yUYEeHUSI.

B crpykType yueOHOro kypca «Anrebpa M Hayajga MaTeMaTUYeCKOIO aHalU3a» BbIIEJICHBI
CIIEYIOIME CO/IepPKAaTeIbHO-METOInYeCKue JIMHNMU: «Hucna u BerauciaeHus», «OyHKIUU U TpaQuKm»,
«YpaBHEHHUs U HepaBeHCTBa», «Hadama maremarnueckoro ananmsa», «MHOXecTBa U Jorukay». Bee
OCHOBHBIE COJIEPKATEIbHO-METOUYECKIE JTUHUHM U3YJaroTCsl Ha MPOTSHKEHUH JIBYX JIET 0OydeHus Ha
YPOBHE CpelHEero ooOmero oOpa3oBaHMs, €CTECTBEHHO JOMOJHSS Jpyr Jpyra M IOCTENEHHO
HACBILAsICh HOBBIMH TeMaMU W paszaenamu. JlaHHBIA y4eOHBIN Kypc SBISIETCS WHTErPaTUBHBIM,
MOCKOJIbKY OO0BEeIMHSET B cebe copepikaHue HECKOJIbKMX MATeMaTHUYECKUX JIUCIMIUIMH, TaKUX Kak
anrebpa, TPUTOHOMETpHUS, MaTeMaTUUECKUN aHalIu3, TEOPHs MHOXKECTB, MaTeMaThyeckasi JOTMKa U
apyrue. Ilo mepe Toro kak oOydaroluecs OBIIaJE€BalOT BCE 0Oojee IMIMPOKMM MaTeMaTHYECKUM
anmapaToM, y HHX TOCJIeI0BaTeIbHO (QOpPMUPYETCS M COBEPLIEHCTBYETCS YMEHHE CTPOUTH
MaTEMaTHYECKYl0 MOJENb PEAJBbHOM CUTyalluu, NPUMEHSTHh 3HAHUSA, NOJIYYEHHBIE IPU W3Y4YEHHUU
y4eOHOro Kypca, AJIsl PEeIIeHUs CAMOCTOSTEIbHO C(HOPMYIMPOBAHHOW MaTeMaTHUYECKOW 3ajgauu, a
3aT€M MHTEPIPETUPOBATH CBOM OTBET.



ConepxxatenbHo-MeToAnYecKas JHHUA «Yucina W BBIYHCICHHS» 3aBepluacT (popMmupoBaHue
HABBIKOB HCIIOJIb30BAaHUS JIEHCTBUTENBHBIX YHCEN, KOTOpOe OBbLIO HAa4aTo Ha YPOBHE OCHOBHOIO
obmiero oOpa3oBanus. Ha ypoBHe cpemHero oOmiero oOpa3oBaHHs 0cO00O€ BHHMAHHE YACNSCTCS
(OpMUPOBAHHMIO HABBIKOB pAIlMOHAJIBHBIX BBIYUCICHHM, BKIIOYAIONIMX B ce0s HCIOJIb30BaHUE
pa3nu4HBIX (HOPM 3aIUCH YHCIIa, YMEHUE JIe1aTh IPUKUKY, BBITOIHATH MPUOIMKEHHBIC BEIYUCIICHUS,
OLICHUBATh YHUCIIOBbIE BBIPAKEHHUS, pabOTaTh € MaTEeMaTHUYECKUMU KOHCTaHTaMH. 3HAKOMbIE
00yJaromuMcsi MHOXECTBA HATypaJIbHBIX, IIENbIX, PALMOHAIBHBIX W JICHCTBHUTENBHBIX YHCEN
JOTIOJIHSAIOTCSI MHOKECTBOM KOMILJIEKCHBIX 4YHCel. B KaXJa0M W3 3THX MHOXKECTB PacCMaTPHUBAIOTCS
CBOWCTBEHHBIE €My CIEI(PHUECKUE 3aa4ll U ONEpaluu: JeJIEHUe Hales0, ONIEPUPOBAHNE OCTATKAMH
HAa MHOXECTBE ILIENBIX YHCEeN, OCOOble CBOMCTBA palMOHANbHBIX M HUPPANUOHATBHBIX UHCEN,
apu(MeTHYECKHE OIepalnuy, a TaKKe H3BJICUCHHE KOpPHS HATypajJbHOW CTENEHH Ha MHOXKECTBE
KOMIUIEKCHBIX 4Mcell. biaromaps mocieqoBaTelbHOMY PACIIMPEHUIO KPyra MCIHOJIb3YyEMbIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSIMH HX MPUMEHEHHS JIsi PEHICHUS Ppa3IMyHbIX 3a1ad (OpMHPYETCs
MPEACTABICHUE O €AMHCTBE MAaTEMAaTHKU KaK HAyKHM M €€ pPOJId B MOCTPOCHUHM MOJENIEH peanbHOro
MUPA, ITUPOKO UCHOIB3YIOTCS 0000IIEHNE U KOHKPETH3ALHS.

Jlunust «YpaBHEHUS U HEPABEHCTBA» pean3yeTcsl Ha MPOTSKEHUH Bcero oOydeHus Ha YpOBHE
cpeaHero o0Iero o0pa3oBaHus, MOCKOJIBKY B KaXI0M paszzeine [IporpaMMel MpeyCMOTPEHO pelIeHne
COOTBETCTBYIOIIUX 33/1a4. B pe3ysnbTare 00ydaromuecs OBIa1eBal0T Pa3IMuHbBIMU METOIaMU PEIICHUs
palOHAIbHBIX, WPPALMOHAIBHBIX, I10KA3aTEIbHBIX, JOTapU(PMHUUECKUX U TPUTOHOMETPUUYECKUX
ypaBHEHUM, HEPABEHCTB U CUCTEM, a TaK)Ke€ 3aJady, coaepxamux napamerpsl. [logydyeHHble YyMEHHS
IIMPOKO HCHOJB3YIOTCS IPU HCCIENOBAaHUMM (YHKIUH C MOMOIIbIO IMPOU3BOJIHOM, MpU pELICHUU
MPUKJIAIHBIX 33/ad W 33/]ad Ha HaxOXXJCHHE HAuOONbIIMX W HAaWMEHBIIMX 3HA4YeHUN (QYHKIHU.
JlaHHas copeprKaTeNbHas JIMHUS BKIIIOYAET B ce0s Takxke (popMUpOBaHNE YMEHUN BBIOIHATH PACUETHI
mo ¢opmynam, npeoOpa3oBaHUs pPALUOHAIBHBIX, HUPPANUOHAIBHBIX U TPUTOHOMETPUUYECKUX
BBIPDOKECHHM, a TaKKe BBIPAKECHHM, COAEpKalIuX CTEeneHu u Jorapudmel. braromaps wuzydeHuro
anredpanveckoro Marepuana MIpoOUCXOAUT JajbHelliee pa3BUTHE alTOPUTMHUUYECKOTO U a0CTPAKTHOTO
MBILUIEHUST 00ydarolmuxcs, (OpMHUPYIOTCSI HABBIKM JEAYKTHBHBIX pacCyKIeHHi, padoTbl ¢
CUMBOJIbHBIMH (pOpMaMu, MpPECTaBICHHUS] 3aKOHOMEPHOCTEH M 3aBHCHMOCTEHl B BHJIE PAaBEHCTB U
HepaBeHCTB. AnreOpa mnpeniaraeT 3¢Q(EeKTUBHbIE WHCTPYMEHTHI [UIsl PELICHUS MPAaKTHYECKUX U
€CTECTBEHHO-HAYYHbIX 3a/1a4, HAaIJIAIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKAa HAYKH.

CopepxarenpbHo-MeTouyeckass JUHUS «DyHKIMM U TpaduKu» TECHO MeperieTaeTcss ¢
APYTUMH JIMHUSAMH y4eOHOro Kypca, IMOCKOJIBKY B KaKOM-TO CMBbICIE 3aJaéT MOCIIeA0BaTEIbHOCTh
W3ydeHus  Marepuana.  V3yueHue  CTENEHHOW,  TOKa3aTelbHOM,  JIorapu(PMUYECKOH |
TPUTOHOMETPHUECKUX (DYHKIMHA, UX CBOMCTB M IpaMKOB, UCHOJIb30BaHUWE (YHKUMN AN pELIeHUs
3a/a4 U3 APYruX Y4eOHBbIX MPEIMETOB M peajbHOW KU3HU TECHO CBA3aHO KaK C MaTeMAaTUYECKUM
aHAJIM30M, TaK M C pEIICHUEM ypaBHEHUH M HepaBeHCTB. lIpu 3ToM 0ojbllloe BHUMaHUE yIenseTcs
(OpMHPOBAHUIO yYMEHHUS BbIpakaTh (POpMynaMHM 3aBUCHMOCTH MEXIY Ppa3IWYHBIMU BEJITUYMHAMU,
UCCIIeI0BaTh MOJIyuYeHHbIE (PYHKIIUH, CTPOUTh UX Ipaduku. MaTtepuan 3Toil copepkaTenbHONU JTUHUU
HalleJIeH Ha pa3BUTHE YMEHHI U HaABBIKOB, IIO3BOJIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXKAY
BEIMYMHAMU B DPa3IU4HON (opme: aHaIUTHUECKOW, rpaduueckoil u cioBecHo. Ero wusydenune
CIIOCOOCTBYET Pa3BUTHIO AJTOPUTMHUUYECKOTO MBINIJIEHUS, CIIOCOOHOCTH K O0O0OIIEeHHI0 |
KOHKPETH3alluH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHasgs JmHHS «Hadana MaTeMaTWyeckoro aHalin3a» IO3BOJISIET CYIIECTBEHHO
pacuIpuTh Kpyr Kak MaTeMaTU4YEeCKUX, TaK U MPUKIAIHBIX 3a/1a4, JOCTYIHBIX 00YyJaIOIIMMCs, TaK KaK
y HUX TOSIBIISIETCS BO3MOXHOCTh CTPOUTH I'padUKH CIOXKHBIX (PYHKUIUN, ONPEnesiTh UX HauOoJbIlne
¥ HauMEHbIIWE 3HAYCHMs, BBIYUCIATH IJIOMIAT (GUryp W OOBEMBI Tel, HAXOIUTh CKOPOCTH H
ycKopeHus npoiieccoB. JlaHHas cofepxKaTenbHas JUHUS OTKPHIBAET HOBbIE BOBMOKHOCTH MTOCTPOCHHUS
MaTEMaTHYECKUX MOJIENEH pEalbHbIX CUTYyallui, I03BOJSET HAXOAWUTh HAWIydllee pEIICHUE B
NPUKIAJHBIX, B TOM 4YHCIE COLUAIbHO-d)KOHOMUYECKUX, 3aJadyax. 3HAKOMCTBO C OCHOBAaMHU
MaTeMaTHYeCKOro aHalu3a CHOCOOCTBYET Ppa3BUTHIO aOCTPAKTHOTO, (HOPMAIbHO-TIOTHYECKOTO U
KpeaTUBHOT'O MbIIIEHNUS, GOPMUPOBAHUIO YMEHUHN PACIIO3HABATH MPOSIBIEHUS 3aKOHOB MAaTEMAaTHKH B



HayKe, TeXHHKe U HcKyccTBe. OOydaromuecs: y3HalOT O BBIJAIOIIMXCS Pe3ysbTaTax, MMOJyYeHHBIX B
XOJI€ Pa3BUTHs MaTEMaTHKHU KaK HayKH, U 00 MX aBTOpPax.

CopepxarenpbHo-MeTOoAMYECKasT JTUHUS «MHOXKECTBA M JIOTMKa» BKJIKOYAET B CEOs 3JIEMEHTHI
TEOPUH MHOMKECTB M MaTEMaTHYECKOM JIOTUKH. TEeOpeTHMKO-MHO)KECTBEHHBIE IPEACTABICHUS
IIPOHU3BIBAIOT BECH KYpC ILIKOJIBHONW MaTeMaTHMKU M MpeJlaraloT Haubojiee yHMBEPCAIbHBIN A3BIK,
OOBbEOUHSIOIIMN BCEe pa3liebl MaTeMAaTUKU M €€ TPWIOKEHUI, OHM CBSI3bIBAIOT PAa3HbIC
MaTeMaTUYeCKUe JUCHUIUIMHBI WU HX TMPUIOKEHUs B enuHoe 1enoe. I[loatomy BakHO nath
BO3MOYKHOCTh ~ OOydarolmleMycsi IOHMMaTb TEOPETUKO-MHOXECTBEHHBIH  SI3bIK  COBPEMEHHOM
MaTEeMaTUKUd ¥ MCIOJIb30BaThb €ro JUISl BBIPAKEHMSI CBOUX MbICHEH. [IpyrMM Ba)KHBIM INPU3HAKOM
MaTeMaTHKU KaK HayKH CJIeqyeT NMPU3HaTh CBOMCTBEHHYIO €l CTPOroCTh OOOCHOBAHHUM U CileI0OBaHUE
OIpeAeNEHHBIM NpaBUIaM MOCTPOEHUS J0Ka3aTebCTB. 3HAKOMCTBO C 3JIEMEHTaMU MaTeMaTH4eCKON
JIOTMKH CHOCOOCTBYET Pa3BUTHIO JIOIMUYECKOI'O MBIIUIEHUS OOYYaroUIMXCs, MO3BOJSET UM CTPOUTH
CBOU PACCYXJICHUS HA OCHOBE JIOTHUECKUX MPaBUI, POPMHUPYET HABBIKA KPUTUYECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «Anrebpa M Hadana MaTeMaTHMYECKOrO aHaJIM3a» MPHUCYTCTBYIOT OCHOBBI
MaTEeMaTHYECKOTO0 MOJIEIMPOBAHMSI, KOTOpPBIE MPHU3BaHBI CHOCOOCTBOBATH (DOPMUPOBAHHIO HABBIKOB
IIOCTPOCHUSI MOJEINIEH PEAlbHBIX CUTYalluH, HCCIENOBaHUS ATHX MOJEIEH C IOMOIIbIO amnmapara
anreOppl ¥ MaTeMaTUYECKOr0 aHallu3a, WUHTEpHpeTaly MOJIYyYEHHBIX pe3yibTaToB. Takue 3anaHus
BIUIETEHBI B KaX/bIil U3 pa3JesloB MPOrpaMMbl, OCKOJIBKY BECh MaTepuaja yueOHOro Kypca IIHPOKO
UCIOJIb3YETCSl JJI pEeLIeHMs] NPUKIAIHBIX 3aj1ad. [Ipu pelieHuu peabHbIX NPAKTUYECKUX 3adad
oOyyaroliuecsi  pa3BUBAalOT  HAOMIOJATENbHOCTb,  YMEHHE  HAaXOAUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, HWCHOIB30BAaTh AHAJOTHIO, O0OOIIaTh M  KOHKPETHU3UPOBATH IPOOIEMY.
JlesaTenbHOCTh 10 (OPMUPOBAHUIO HAaBBIKOB PELICHUs MPUKIIAJHBIX 3a7jad OPraHU3yeTcsl B Ipolecce
M3yUYEHHs BCEX TeM Y4eOHOro Kypca «Anredpa u Hayalla MaTeMaTHYeCKOro aHaIN3a.

Ha usydyenue yuebHoro kypca «Anredpa u Havajsa MaTEMaTHYECKOTO aHAIN3a» OTBOAUTCS 272
yaca: B 10 kiacce — 136 gacoB (4 yaca B Henento), B 11 kimacce — 136 yacoB (4 yaca B HEZCIIO).



COJAEPKAHUE OBYYEHUA
10 KJIIACC

Yuciia 1 BbIYMCICHUS

Parmonanbupie yucna. OOBIKHOBEHHBIE W JIECATUYHBIE JPOOH, TPOLEHTHI, OECKOHEYHBIE
nepuonudeckue apobu. IlpumeHenue npoOeil W MPOLEHTOB AJIs pEIICHUs NPUKIATHBIX 3a7ad M3
Pa3IMYHBIX OTPACiEl 3HAHUW U PEaJbHOU KU3HU.

JelicTBuTenbHble uucia. PanuoHanbHble W MppalMOHANbHblE 4YHcaa. ApudmeTnyeckue
OmnepalMy C JEHCTBUTEIBHBIMU YuCIaMUd. Moayiab [EHCTBUTEIBHOIO YHCIA M €ro CBOMCTBA.
[TpuGnnxEHHBIE BEIUUCIICHUS, TPABUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIUUCICHUH.

Crenenp ¢ 1ensiM mokaszareneM. buHoMm HpioTona. Mcmonp3oBanue mnoaxoasmied (opmer
3alUCH JCHCTBUTEIBHBIX YNCEN VISl PEIICHUS IPAKTUYECKUX 3aa4 U IIPEICTABJICHUS JaHHbBIX.

Apudmernueckuii KOpeHb HATYPaJIbHON CTENICHH U €T0 CBOMCTBA.

Crenenp ¢ panuoOHaJIbHBIM IIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C JIECHCTBUTEIbHBIM
IIOKa3aTeNeM.

Jlorapudm uncna. CpoiictBa jorapudma. JlecaTuuHble U HaTypallbHbIE JIOTapU(MBI.

CuHyC, KOCHMHYC, TaHI'€HC, KOTaHI'€HC 4YMCIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC U
ApPKTAaHI'€HC YHUCIOBOTO apryMEHTA.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnaectBa M TOXKAECTBEHHbIE IpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb YpaBHEHUS.
PaBHOCUIIBHBIE YpaBHEHMS U YpPaBHEHHUsA-CIEACTBUA. HepaBeHCTBO, pellieHre HEpaBeHCTBaA.

OcCHOBHbIE METOJBl PELIECHUS ILEJbIX U JAPOOHO-PAllMOHAIBHBIX YPaBHEHUM M HEPaBEHCTB.
MHorousneHsl OT OJHOM NEpeMeHHOW. /leneHne MHOrowieHa Ha MHOTOWIEH C OCTaTKOM. Teopema
besy. MuorouieHs! ¢ nieiasiMu kodddunimentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH, COACPIKAILMX CTEIEHU U KOPHHU.

Wppanmonanshble ypaBHeHNs. OCHOBHbBIE METO/BI PELICHUS UPPALlMOHAIBHBIX YPAaBHEHUH.

IlokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHM.

[IpeoOpa3oBanue BbIpaXeHHH, COEPIKALIUX JTOTapU(PMBI.

Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI peIICHHs JOrapu(pMUUECKUX YPaBHEHUH.

OcHoBHbIE  TpuroHoMmeTpuueckue  ¢opmynbl. [Ipeobpa3oBaHue  TPUTOHOMETPHUECKUX
BBIpaXEHU. Pelenne TpuroHoMeTpu4ecKUX ypaBHEHU.

Pemenne cucreM JIMHEWHBIX YypaBHEHHMHM. Marpuia CHUCTEMBl JIMHEMHBIX ypaBHEHMM.
Onpenenurens MaTpuLbl 2X2, €ro reOMETPUYECKUI CMBICT U CBOMICTBA, BBIYMCIIEHUE €r0 3HAYEHUS,
MPUMEHEHHUE ONPENENUTENs Al PEIeHUs] CUCTEMbl JUHEHHBIX ypaBHEHUH. PelieHue mpuKiIagHbIX
3aJ1a4 C MOMOIIBIO CUCTEMBI JIMHENHBIX ypaBHEHU. MccnenoBanne NnoCTPOEHHON MOJENH € TOMOLIBIO
MaTpHI ¥ ONPEIECIIUTEIICH.

IloctpoeHne MareMaTHYECKMX MOJENIEH pPEATbHOM CHUTyallUM C TIOMOIIBIO YPAaBHEHMHM H
HepaBeHCTB. [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHMIO MaTeMaTUYEeCKUX 3a/ay M 3a7ad U3
pa3nuyHbIX 001acTeil HAyKH U peaIbHOM KU3HHU.

DyHKIUM U TPaQUKH

@OyHK1us, crnocoOsl 3aganus GyHkMU. B3aumuo obpatHble GyHKmu. Kommosumus QyHKIuii.
I'paduk pynkunu. dnemeHTapHble IpeodpazoBaHus rpaduKoB QyHKIUH.

OOnacte ompeneneHuss U MHOXeCTBO 3HadeHMH ¢yHkuumu. Hymun ¢ysxmuu. Ilpomexytku
3HAaKOMOCTOAHCTBA. Y&THhle W Heu€rHble ¢yHKUuU. llepuonnueckue ¢yuknuu. IlpomexyTku
MOHOTOHHOCTH (yHKIMM. MakcuMymMbl M MUHUMYMBI GyHKuud. HaumbGonbliee W HauMeHbIee
3HaYeHUs QYHKIIMHU Ha IPOMEXKYTKE.

JIvuHeiiHast, KBagpaTU4HAs M JpOOHO-THHEWHass (QyHKIMH. DJIeMEHTapHOE HCCIEI0BaHHE U
MMOCTPOEHUE X TPa(UKOB.

CrenenHas (yHKIMS ¢ HaTYpaJbHBIM U IIeNBIM MoKa3ateneM. E€ cBoiicTBa u rpadpuk. CBoiicTa
U rpaduK KOpPHS N-0i CTENeHH KakK (GyHKIIMN 0OpaTHOM CTENEHH ¢ HATypaJIbHBIM IOKa3aTeNleM.



[TokazarenbHass u norapudmuyeckas (yHKINWU, WX CBOMCTBa M rpaduku. Mcmomnb3oBanue
rpadukoB pYHKIMI I pelIeHHs] YpaBHEHUM.

Tpuronomerpuueckass OKpy>KHOCTb, ONpPEICICHHE TPUTOHOMETPUUYECKUX (YHKLIUN YHUCIOBOTO
apryMeHTa.

QOyHKIIMOHAIBHBIE 3aBUCHMOCTH B PEAJbHBIX Ipoleccax M sBiIeHUsX. ['paduku peasbHBIX
3aBUCUMOCTEH.

Havana maTteMaTH4ecKkoro anajamnsa

[locnenoBarenbHOCTH, CHMOCOOBI 3afaHus IOCIEAOBaTEIbHOCTEH. MeToJ MaTeMaTH4ecKOi
UHAYKIMU. MOHOTOHHBIE M OrPAaHUYEHHBIE [OCIEI0BATENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTEeMaTHYECKOro aHaJIn3a Kak aHajn3a OECKOHEYHO MaJlbIX.

Apudmernueckas 1 reoMmeTpuueckas nporpeccuu. beckoHeuHo yObIBaromiasi reoMeTpudecKast
nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIECH TE€OMETPHUYECKON mporpeccuu. JIMHEWHBIH |
9KCIIOHEHIMATIBHBINA pocT. Yncno e. @opMyiia cI0KHBIX NPOLEHTOB. Mcnons3oBanue nporpeccuu As
pelLeHMsl peabHbIX 33a4 IPUKIIAJAHOTO XapakTepa.

HenpepoiBHble (GyHKIMH U UX CBOWcTBA. TOYKHM pa3pbiBa. ACHMITOTHI TPapuKOB (YHKIHUH.
CpoiicTBa (yHKIMH HENpephIBHBIX Ha OTpe3ke. MeTox HHTEepBAIOB sl pEIIEHUs] HEPABEHCTB.
[IpumeHeHne CBOMCTB HENMPEPHIBHBIX (QYHKIUH [l pEIIeHUs 3a/1a4.

IlepBass u BrOpas mnpousBoaHble (QyHKUUHU. OmnpeneneHue, reoMeTpUudeckuii U (puU3nUecKuii
CMBICIT IPOU3BOTHON. Y paBHEHUE KacaTeNbHOM K rpaduKy QyHKIUH.

[IpousBonHble 3meMeHTapHbIX (GyHKIMHA. [Ipom3BonHas CyMMBbl, IPOM3BEAEHUS, YACTHOTO U
KOMIIO3ULIUHU (PYHKITHH.

MHo:xecTBa M JIOTHKA

MHOXeCTBO, Omepalyd HajJ MHOXECTBaMU W HMX cBoWcrTBa. Jlmarpammbl Oinepa—Benna.
IIpuMeHeHne TeOpeTUKO-MHOKECTBEHHOI'O arnapaTa JJsl ONMCAHUs PealbHbIX MIPOLECCOB U SIBICHUH,
IIpU pELICHUH 3a]a4 U3 IPYTUX y4eOHbIX MIPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUECKOro OOBEKTa, CIEICTBHE, J10Ka3aTeJbCTBO,
PaBHOCHUJIbHBIE YPaBHEHHUS.

11 KIIACC

Yucna v BbIYMCICHUSA

Harypanbhble u nensle uncna. [IpuMeHeHrne npru3HaKkoB AETUMOCTH LEIbIX YUCEN, HanOOIbIIHNA
obmuit genmurens (mamee — HOJl) m mammenbmiee oOmiee kpatHoe (mainee — HOK), ocraTkoB 1o
MOJZYJII0, anroput™Ma EBkimaa 1uist perieHns 3a1a4 B LIEbIX YnCax.

KommnekcHble uncna. AnreOpanyeckas U TpUrOHOMETpUUecKkass (OpMbl 3alIMCH KOMITJIEKCHOTO
yucia. ApudmMeTrnueckue onepanuu ¢ KOMIUIEKCHBIMU yuciamu. M300pakeHre KOMIUIEKCHBIX YHCel
Ha KoopauHaTHOM miuockocth. @opmyna Myaspa. KopHr n-oil cTeneHM U3 KOMILIEKCHOIO YHCIIA.
[TprMeHeHne KOMIIEKCHBIX YHCeN Ul pelieHNs GU3NYECKUX U TeOMETPHUECKUX 3aj1au.

YpaBHeHus U HepaBeHCTBa

Cucrema M COBOKYNHOCTb YpPaBHEHHI M HEpaBEHCTB. PaBHOCWIIBHBIE CHCTEMBI U CHUCTEMBI-
ciencTBusi. PaBHOocHUIIbHBIE HEPABEHCTBA.

OT10op KOpHEW TPUTOHOMETPHUYECKUX YpPaBHEHMH C TIOMOIIBIO TPUTOHOMETPHUYECKOM
OKpPY>XKHOCTH. PelieHue TpuroHoMeTpuieckix HEpaBeHCTB.

OCHOBHBIE METO/IbI PELICHHS TOKa3aTeNbHBIX U JIOTapU(PMUUECKUX HEPABEHCTB.

OcHOBHBIE METO/BI PELICHUS UPPALIOHATbHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PELIEHUS CHUCTEM U COBOKYIHOCTEH pallMOHAIbHBIX, MPpalMOHAIbHBIX,
MOKa3aTeIbHBIX U JOrapu(PMHUUECKUX YPaBHEHHI.

VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMHU.

[IpumeHneHne ypaBHEHHI, CHCTEM U HEPABEHCTB K PEIICHHI0 MaTeMaTUYECKUX 3a7a4 U 3a/1a4 U3
pa3nuYHbIX 001acTel HAYKN U peasIbHOM XKHU3HH, HHTEPIpEeTalus MOJTYyYeHHBIX pe3yabTaToB.

DyHKIUHN U TPaQUKH



I'papux xommosuiun QyHKui. ['eomerpuueckue o0pa3bl ypaBHEHHH W HEPABEHCTB Ha
KOOPJAWHATHOM IIOCKOCTH.

Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rPadUKH.

I'papuueckue MeToabl pelieHHsl ypaBHEHUH M HEpaBeHCTB. I'paduueckue METOAbl peLIeHMs
3a/1a4 ¢ IapaMeTpaMH.

Hcnonb3oBanue rpadukoB GyHKUMN A MCCIEIO0BAHUS IPOLIECCOB U 3aBUCUMOCTEH, KOTOPbIE
BO3HUKAIOT MPH PEIICHUH 33]a4 U3 APYTUX YUEOHBIX MMPEIMETOB U peabHON JKU3HU.

Havaja maTeMaTH4eCKOIo aHaJIN3a

[IpumeHeHne NPOU3BOAHON K HCCICIOBAaHUIO (YHKIMH HAa MOHOTOHHOCTH M IKCTPEMYMBI.
HaxoxxaeHre HanOoIbIIero 1 HAMMEHbBIIEr0 3HAYeHU I HeNPephIBHOM (PyHKIIMM Ha OTpE3Ke.

[IpumeHeHne TpOM3BOJHON AJI HAXOXKIECHUS HAWJIyudllero pelleHHs B NPUKIATHBIX 3a7adax,
IUIs1 OTIPEIeJIEHUs] CKOPOCTH U YCKOPEHHUs Ipolecca, 3a1aHHOro (opMysIoi Hiu rpagukom.

[TepBooOpaszHas, OCHOBHOE CBOWCTBO TMepBooOpa3HbiX. [lepBoOOpa3HbIE 3IIEMEHTapPHBIX
¢bynkuuii. [IpaBuiia Hax0Xk/A€HUS IEPBOOOPA3HBIX.

NHurerpan. I'eomerpudeckuil CMBICI HHTErpana. BeluucieHue onpenesi€HHOro MHTErpana Io
dbopmyne Hetotona-Jleitbuua.

[Ipumenenue wuHTErpana [uisi HaXO0XKAEHUSA IUIOAAed Iulockux ¢uryp u  00bEMOB
TrE€OMETPUUYECKUX TEIl.

[Tpumepsr pemenuid auddepeHaTbHBIX YpaBHEHUH. Marematndeckoe MOJeIMpOBaHKE
peabHBIX MIPOLIECCOB C MOMOILBIO AU (PepeHIInaNbHBIX YPABHEHUI.



HJIAHUPYEMBIE PE3YJIbTATBI OCBOEHNA YYEBHOI'O KYPCA «AJI'EBPA 1
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YIJIYBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xaaHCcKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMU  OOydYalomerocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOr0 OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHHUH, NPOLEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMpPOCHI U JAPYroe), yMEHHE B3aWMOJEHUCTBOBATH C COLMAIBHBIMU HWHCTUTYTaMHU B
COOTBETCTBUH C UX (DYHKIMSIMU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJaHCKON MICHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOSIIIEMY POCCHMCKON MaTeMaTHUKH, EHHOCTHOE OTHOILIEHHE K JOCTH)KEHMSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUUCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTHKEHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHMS, CBI3AHHOTO C MPAKTHYECKUM IMPUMEHEHUEM
JOCTHKEHUI HAYKH U JAESITEIbHOCTHbIO YYEHOIO, OCO3HAHWE JIMYHOTO BKJIaJa B IOCTPOCHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

3CTETUYECKOE  OTHOLIEHWE K  MHpPY, BKIIOUYasg  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3ajay, pEUIeHUH, pacCyXIeHUuN, BOCIPUUMYHUBOCTH K
MaTEeMaTUYeCKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(OPMHPOBAHHOCTh YMEHHUS IPUMEHATh MaTeMaTUYEeCKHe 3HaHUSI B UHTEpecax 3J0pOBOTO
u Oe3omacHOro obpa3a >XKU3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3J0POBbIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pEryNsapHas (pu3nueckas akTHBHOCTB),
(bu3nYeCcKoe COBEPILICHCTBOBAHUE MTPH 3aHATHUSAX CIIOPTUBHO-03/10POBUTENBHOM 1€ATEIHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAHHE IIEHHOCTH TPYIO0JII00Us, HHTEPEC K pa3IN4HbIM cepam
npo¢eCCUOHATILHON JEeSATEIbHOCTH, CBSI3aHHBIM C MAaTEeMaTUKOM M €€ NMPHUIIOKEHUSIMU, YMEHUE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oynaymiedl mpodeccut U pearru30BBIBATH COOCTBEHHBIC
KU3HEHHbIE IIJIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MAaTeMaTU4eCcKOMYy OO0pa3oBaHMIO H
€caM000pa30BaHUIO HA MPOTSKEHUU BCEH YKU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PELLIEHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANPaBJICHHOCTH;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

Cc(OPMHUPOBAHHOCTh 3KOJOIMUYECKOW KYJbTYPbl, IHOHHMaHHE BIMSHUS COLMAIBHO-
HKOHOMUYECKUX IMPOLIECCOB HA COCTOSIHME MPHUPOJHOM M COLMaIbHOW Cpefbl, OCO3HAHUE
r100aNbHOTO  XapakTepa  JKOJOTMYECKMX  MpoOjieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelIeHHs 3ajad B 00JacTH OKpY’Karolled cpelibl, MIIaHuPOBaHUE
MOCTYIKOB M OLIEHKH UX BO3MOXHBIX MOCJIEICTBUN JI OKPYXKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd M OOILIECTBEHHOW MPAaKTUKH, NOHMMaHHWE MaTeMaTH4YeCKOW HaykH Kak cgepbl
4eJI0BEUYECKON JESATENBHOCTH, 3TANlOB €€ pa3BUTHUS M 3HAYMMOCTH JUIsl Pa3BUTHS LIMBHIN3ALINN,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTEMaTHYECKOW KyJIbTYpOU KaK CPEeICTBOM MO3HAHMS MHPA,
TOTOBHOCTH OCYILECTBIIATH NPOEKTHYIO M UCCIIEN0BATENbCKYIO I€ATEIbHOCT UHANBUYaIbHO U

B IpyIIIIE.



METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBbIE YHHBeEPCAJIbHbIE YUeOHbIEe 1eiCTBUS

Ba3oBble JJornueckue aeiicTBuA:

BBISIBJIAITH U XapaKTEpPU30BaTh CYIIECTBEHHbIC TNPU3HAKU MaTEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYJIUPOBATh ONPEICICHUS TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIM TpPHU3HAK KJAacCU(UKAIMKU, OCHOBAHWUS Il 0000mIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (DOPMYJIHpPOBATh W MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTCIbHBIC U
OTpHUIIATENIbHBIE, €TMHUYHBIE, YaCTHBIE M OOIIME, YCIOBHBIC,

BBISIBJISITH MAaTEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TPOTHBOpEYHs B (akKrTax,
JAHHBIX, HAONIOJACHHWSIX W  YTBEPKACHHSAX, TNpemjaraTb KPUTEPUU JJIS  BBISBICHUSA
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JienaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUeHHH, YMO3aKIIFOUSHHH 110 aHAJIOTHH;

MPOBOAMUTH CAMOCTOATEIBHO JI0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHUU (MIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapPryMEHTAIMIO, MPUBOAUTH MPUMEPhl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BbIOUpaTh crHoco® pemieHus YydeOHOW 3afaud (CpaBHHMBATh HECKOJIbKO BapHAaHTOB
peuieHusi, BbIOMpaTh HamboJiee TMOAXOMAUIMH C YYETOM CAMOCTOSITEIILHO BBIJCICHHBIX
KPUTEPHEB).

ba3oBble ucciienoBare/ibcKue 1eiCTBUSA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, (OPMYTUPOBATH
BONIPOCHI, (DUKCHPYIOIIHE IPOTUBOPEUYUE, MPOOJIEMy, YCTAaHABIMBATH HMCKOMOE U JIAHHOE,
dbopMUpPOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3ULINI0, MHEHHE;

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCJICIOBAaHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEeKTa, SBIEHUS, IMPOIECCa, BBISIBICHUIO
3aBUCUMOCTEN MeXITy 00beKTaMu, IBIICHUSMH, ITPOIIECCAMH;

CaMOCTOSTENbHO (GOPMYITUPOBATH 0000IIEHUSI ¥ BBIBOJBI MO pe3ylibTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIIEIOBAHHUS, OLICHUBAThH JIOCTOBEPHOCTH MOJTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAaK)KE BBIABUTATH MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JI OTBETa Ha BOMPOC U IS
pelieHus 3a1a4uu;

BbIOUpaTh MHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3lUYHBIX THUIOB, AaHAJIU3UPOBATbH,
CHUCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3IMYHBIX BHUIOB U (popm
MPE/ICTABIICHHUS;

CTPYKTYpUpOBaTh  WHGOPMAIMIO, TPEACTABIATH €€ B pPa3IMYHBIX  (QopMax,
WLTIOCTPUPOBATH TpadUUeCcKH;

OIICHWBATh HAAEKHOCT, HMHPOPMAIMM TIO CAMOCTOSTEIBHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC Y4eOHbIE el CTBUA

Oo0menne:

BOCIPUHUMATh U (OPMYITUPOBATH CYXJECHHUS B COOTBETCTBUM C YCIOBUSMHU M IENISMU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U NMUCHBMEHHBIX



TCKCTAaX, MAaBaTb IMOACHCHUA TIIO0 XOAYy PCIICHHUA 3aJadd, KOMMCHTHPOBATH HOJIy‘-IGHHLIﬁ
pe3yJbTar;

B X0Jle 00CYXIeHMs 3a7aBaTh BOIPOCH! IO CYIIECTBY OOCYXKIAaeMOH TeMbI, IPOOJIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh WMJICH, HAICJICHHBIC HA TOHMCK PEIICHHS, COMOCTABIATH CBOH
CYXJICHUS C CY)KICHUSMHU JPYTrUX YYaCTHUKOB JMANOra, OOHApYKMBaTh Pa3ndMe U CXOJCTBO
HO3UIHI, B KOPPEKTHOU opMe GOpMYyIHPOBATH Pa3HOTIACHS, CBOU BO3PAKECHNUS;

NpEaACTaBIATL PE3YyJIbTAaThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMpAaTh (opmar BBICTYIUICHHS C y4€TOM 3a1ad TPE3CHTAMU |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBEpPCcaJIbHbIe YUeOHbIE 1eliCTBHUS

Camoopranuszanus:

COCTaBJISITh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHAaHTHI peUICHUH ¢ yuéTOM HOBOM HH(pOpMaLIH.

CaMOKOHTPOJIb, SMOLMOHAIBHBIH HHTEJIEKT:

BJIa/ICTh HaBBIKAMH MMO3HABATENBHON pedIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX ACHCTBUN
U MBICIUTENBHBIX TIPOIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IpoIlecca U pe3yibTaTa pelleHus MaTeMaTUYeCKOl 3a1auu;

NPEIBUAETh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/a4Hd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBHCTB, JAAHHBIX, HAIJICHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3ylbTaTa LEId M YCIOBHUSM, OOBSICHITH MNPUYUHBI
JOCTIDKEHUSI WM HE JIOCTIKCHHS PE3y/IbTaTOB JESATEIBHOCTH, HAXOAWUTh OMIMOKY, JaBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITeJIbHOCTD:

MOHMMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOU pabOThHI IpU
pemieHNH y4eOHBIX 3a31a4, NPUHUMATh [€Jb COBMECTHOH JEATENIbHOCTH, IUIAHUPOBAThH
OpraHu3allMl0 COBMECTHOM pPabOThI, paclpelensTh BUIbl padOT, JOrOBapHBAThCs, OOCYXAATh
MIPOIIeCC U PE3yNbTaT paboThl, 00001IaTh MHEHHSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» W WHBIC), BBITIOJHATH CBOKO 4YacTb PabOTHI M KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaTh KAayeCTBO CBOEro BKJIaJa B OOLIMIM MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATDBI

K konny oOyuenuss B 10 kiacce oOyyaroluiics MOJYYHUT CIEAYIOIIME IpeIMETHbIE
pe3yibTaThl 1O OTJEJNBbHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anrebpa M Haudana
MaTeMaTHUYECKOI0 aHaJIu3a:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALMOHAIBHOE YHCIIO, OECKOHEUHAs! epruoanyecKas
poOb, MPOIEHTHI, UPPALMOHAIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX U JACUCTBUTEIHHBIX
YHCcell, MOYJb AEMCTBUTEIBLHOTO YUCIIA;

OPUMEHSATH IpOOU U MPOLEHTHI I PeIeHHs] IPUKIAIHBIX 3a/1a4 U3 pa3IMYHbIX OTpaciieit
3HAHWM U peajbHOM )KU3HU;

NPUMEHATh NPUOIIKEHHBIE BBIYUCICHUS, NMpaBWIa OKPYIJICHHs, NMPUKUAKY U OLIEHKY
pe3yJibTaTa BEIYUCIIEHU;



CBOOOJTHO ONEpPUPOBATh IOHATHEM: CTENEHb C IEeJbIM II0Ka3aTeleM, HCIOIb30BaTh
HOIXOAALIYI0 (OpPMY 3alMCH JAECHCTBUTEIbHBIX UYUCEN JUIsl PELICHMs NMPAaKTUYECKUX 3a1ad U
IIPEJICTaBICHUS JaHHbBIX;

CcBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYPaJIbHOM CTEICHH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETIEHb C PAIIMOHAIBHBIM ITOKa3aTEIIEM;

CBOOOJTHO ONEpUpPOBaTh MOHATUSAMU: JIOTapu(M dYKcIa, JECATUYHbIE M HATypajbHbIE
J0TapuQMmBbl;

CBOOOJIHO ONEpPHPOBATh MOHATUSMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCIOBOIO
apryMeHra;

OIEpPUPOBATH MOHATHAMHU: APKCUHYC, apKKOCUHYC M apKTAHI€HC YUCIOBOIO apryMeHTa.

YpaBHeHus1 U HepaBeHCTBa:

CBOOOJHO  ONEepUpOBaTb  IOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U ypaBHEHU-CIICICTBUS, PABHOCUJIbHbIE HEPABEHCTBA;

OPUMEHATh pa3lIMYHbIe METOJbl PELICHHUS pPALMOHATIBHBIX U JAPOOHO-PaLMOHATbHBIX
YPaBHEHUH, IPUMEHSATh METOJ] MHTEPBAJIOB JUIsl PEILICHUS] HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMM: MHOTOYIEH OT OJHOW MEPEeMEHHOH, MHOTOWIEH C
HeNbIMA KOO QHUIMEHTaMH, KOPHH MHOTOWICHA, NPUMEHSTH JeJIeHHE MHOTOWIeHA Ha
MHOT'OYJIEH ¢ OCTaTKOM, TeopeMy be3y u Teopemy Buera i pemenus 3anay;

CBOOOZHO ONEpUpOBaThb NOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpula,
ONpesieNUTeNb MaTpulbl 2 X 2 W €ro reoMeTpUYEeCKMH CMBICI, HCIOJIb30BaTh CBOICTBA
onpenenuTenst 2 X 2 Jyuis BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHSATh ONPEIEIUTENN AJIs PEeIeHus
CUCTEMBbl JMHEWHBIX YpaBHEHHI, MOJEIHUPOBATh pealibHble CUTYyallMH C TOMOIIbI CHCTEMbI
JUHEHHBIX YpPaBHEHMM, HCCIENOBaTh IIOCTPOEHHBIE MOJEINW C IOMOUIbI0 MAaTpull U
olpenenuTeneil, MHTEPIPETUPOBATh MOJIy4YEHHbBIH pe3ybTar;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMMU JUIsl peoOpa30oBaHUsl BbIPaXKEHUI;

BBIMOJIHATh ~ [IPe0Opa3oBaHUsl  YMCIOBBIX  BBIPDAKEHHMM, COAEp)KAIIMX CTENEHU C
PalMOHATILHBIM [TOKA3aTENEM;

UCIOJIb30BaTh  CBOMCTBA  JIOrapu(MoB uid  NpeoOpa3oBaHMs  JIOrapu(PMUUIECKUX
BBIPAKECHMI;

CBOOOJTHO  ONEpUpPOBaTh  MOHATUAMHU:  HMppalMOHANbHblE,  ITOKa3aTelbHblE U
JorapupMHUUEcKUe YpaBHEHMsSI, HAXOJUTh WX PELIEHHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
VI OCYLIECTBIISASA IPOBEPKY KOPHEH;

IOPUMEHSTh  OCHOBHBIE  TPUTOHOMETpHUEcKHe  (GopMmyibl  Uisi  IpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUI;

CBOOOZHO ONEpPUPOBAaTh IOHSTUEM: TPUTOHOMETPUYECKOE YpaBHEHHME, NPUMEHATH
HEo0Xo1uMble (OPMYIIBI TSl pELLICHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJIEJIMPOBaTh pEajbHbIE CHUTYalMd Ha S3bIKE anreOpbl, COCTABJIATH BBIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA 110 YCIOBUIO 3aJadyd, HCCIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIB30BaHUEM almapaTa anreOpsl.

DOyHKUUM U rpadpuku:

CBOOOJHO OMNEpUPOBATH MOHATUSAMU: (PYHKLHSA, CrOCOOBI 3alaHus (PYHKIMH, B3aUMHO
oOpaTHble (QYHKUIUH, KOMMO3UIUSA (QYyHKIMHA, rpaduk (YHKUIHH, BBIIONHATH 3JIEMEHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKIINIA;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: OOJIACTH ONPEACTCHUS U MHOXKECTBO 3HAUYEHUI
byHKIIMY, HYIU QYHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OIEpPHUPOBATH TMOHATUAMHU: YETHBIE U HEUETHBIC (DYHKIMM, MEPUOJUUECKUE
(GyHKIIUM, TPOMEXYTKM MOHOTOHHOCTH (YHKUIMH, MaKCUMyMbl W MHHMMYMBI (YHKIUH,
HanOoJIbIIIee M HaMMEHblIIee 3HaYeHnEe PYHKIIUU HAa TPOMEKYTKE;

CBOOOZHO ONEpPUPOBATh MOHATHUSAMHU: CTENEHHas (PYHKLIHS C HATypaJbHBIM M LEIbIM
nokasareseM, rpaduk CTENeHHON (YHKLIMU C HAaTYpaJbHBIM M LENIbIM IOKa3aTeiaeM, rpaduk
KOPHSI N-Oi CTeNEeHN KaK PYHKIMH 0OpaTHOW CTEMEHH C HATypaJIbHbIM ITOKa3aTeseM;



ONEepHpOBATh TOHATUSAMH: JMHEWHas, KBaJpaTW4yHas W JApOOHO-IMHEHHass (QyHKIHH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPA(PUKOB;

CBOOOJTHO ONEPHPOBATH MOHATHUSAMHM: IOKa3aTellbHas W JorapupmMuueckas (yHKUIUU, UX
CBOMCTBA U rpadMKH, UCIIOJIB30BaTh UX I'paUKH JUIsl peLIeHHs YpaBHEHMIA;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPY>KHOCTh, OIpENeIeHUE
TPUTOHOMETPUUYECKUX (YHKLUH YHUCIOBOIO apryMEHTa;

UCTIONIb30BaTh Ipaduku (QYHKIHUHA A7 UCCIEIOBAaHHS MPOLECCOB M 3aBUCHUMOCTEH INpPHU
peLIeHUH 3aJad U3 JPYTruX y4eOHbIX HMPEIMETOB M pealbHOW *KHU3HM, BbIpakaTh (OpMyIaMu
3aBUCUMOCTH MEXKy BETMUMHAMY;

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJTHO OIEPUPOBATH MOHATHIAMHU: apupMeTHYecKass U TeOMEeTpUdecKasl MPOrpeccus,
0eckoHEeuHO yObIBarolasi FreOMETpUYECcKasi MPOrpeccHsl, TMHEHHBINH U SKCIIOHEHLIMAIBHBIN POCT,
(dopMyIa CIOXHBIX MPOLIEHTOB, UMETh NIPECTABICHNE O KOHCTAHTE;

MCII0JIb30BaTh IPOIPECCUH IS PELICHMSI PEAJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJTHO  OMEPUPOBATH MOHATHUSMH:  IOCJIEJOBATEIBHOCTh, CHOCOOBI  3aJaHUs
IIOCJIEI0BATEIbHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE [TOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apO’KJIEHUS] MaTEMAaTUYECKOr0 aHaJIN3a KaK aHajan3a OECKOHEYHO MallbIX;

CBOOOJIHO ONEPHPOBATH MOHATUSAMH: HENpPEpbIBHBIE (YHKIMH, TOUKH pa3pbiBa rpaduka
¢GyHKIMH, acHMOTOTH Tpaduka QyHKIHH;

CBOOOJTHO OINEpUpPOBATh MNOHATHEM: (DYHKIMs, HEHpepbiBHAas Ha OTpE3Ke, NPUMEHATh
CBOICTBA HEMIPEPBHIBHBIX (PYHKLWH JIJIsl pEIICHUS 3a/1a4;

CBOOOJTHO OIEpUpOBaTh IOHATHUAMHU: IepBas W BTOpas NPOMU3BOJAHBIE (YHKIIHH,
KacaTenbHas K rpaduky QyHKINY,

BBIUNCIIATh IPOM3BOIHBIE CYMMBI, INPOM3BEIEHHUS, YaCTHOTO M KOMIIO3MLIUU JBYX
(GyHKIWH, 3HATH IPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIUI;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI IPOU3BOJHOM JUIsl peLICHUs 3a/1au.

MHozxecTBa U JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHATHIMU: MHOXKECTBO, OIIEpallUU HaJl MHOXKECTBAMH;

HCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN amnmapar Jiisl ONMCaHUs peajbHBIX MPOIECCOB
U SIBJIGHUH, IPU PELICHNH 3a/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

CBOOOZHO ONEpUpPOBaTh MOHITUSIMM: OIpEAeNiEeHUuEe, Teopema, ypaBHEHHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JO0Ka3aTelbCTBO, pPABHOCHIBHBIE YpaBHEHUS U
HEPaBEHCTBA.

K xonny oOyuenus B 11 kJiacce oOyd4aroIIMiCs MOMYYUT CIEAYIOIIHE NpeIMETHbIE
pe3ysbTaThl IO OTAENIBbHBIM TeMaM pabouell mporpammsl ydeOHOTro Kypca «AinreOpa u Hayaia
MaTEMaTHYECKOT O aHAJIN3a:

Yuciia ¥ BbIYMCIICHUS:

CBOOOJTHO ~OIEPUPOBAaTH MOHATUSAMH: HATypajJbHOE U 1€J0€ YHCIO, MHOXXECTBa
HaTYpaJIbHBIX M LENbIX YHUCEN, UCIOIb30BaTh MPU3HAKU AeauMocTH nenbix yucen, HOA u HOK
HaTypaJIbHBIX YHMCENl JJIs PELIEHUS 3a1a4, IPUMEHATh AIrOpuT™ EBKna;

CBOOOJHO ONEpPUPOBATh MOHATHEM OCTaTKa MO MOJYJIIO, 3aIIUChIBATh HATypaJibHbIE YKCIa
B PA3JIMYHBIX TTO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: KOMIUIEKCHOE YHCIIO U MHOXECTBO KOMILUIEKCHBIX
quCell, MPEICTABIATh KOMIIJIEKCHBIE YHCIa B aNreOpandeckoil M TPUrOHOMETPHYECKOil opme,
BBITMOJIHATH apu(METHUYECKHE ONEpaLii ¢ HUIMH U U300paxkaTh Ha KOOPAMHATHOMN MJIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:

CBOOOAHO  OMEpUpOBaTh  MOHATHSMH:  HMppAllMOHANbHbBIE,  IOKa3aTeJIbHbIE U
JorapupMHUECKUE HEPABEHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIBIO PABHOCHIIBHBIX ITEPEX0JIOB;

OCYIIECTBIISATH OTOOP KOPHEW MPU PEIIEHUN TPUTOHOMETPUYECKOTO YPaBHEHNUS,

CBOOOJTHO OIEPUPOBATh MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHUMEHATh
HeoOXxoauMble (POPMYJIbI IJIS1 pELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;



CBOOOJTHO OIEPUPOBATH MOHATUAMHU: CUCTEMA U COBOKYITHOCTb YPaBHEHUI U HEPaBEHCTB,
PaBHOCUJIBHBIE CUCTEMBI I CUCTEMBbI-CIICACTBHS, HAXOAUTh PEIICHUsI CHCTEMBI M COBOKYITHOCTEMN
pPaLMOHATIBHBIX, HWPPAlMOHAIBHBIX, IIOKA3aTENFHBIX M JIOTapU(PMUYECKHX ypaBHEHHH U
HEPABEHCTB;

pemiath paloHalbHBIC, HPPALMOHAIBHBIC, [IOKa3aTelbHbIe, JorapudpMmuyeckue u
TPUTOHOMETPHYECKHUE YPAaBHEHUSI U HEPABEHCTBA, COepKaIllke MOIYJIA U TTapaMeTphl;

NPUMEHSATH TpaguuecKue METOIbI TSl PELICHUs] YpaBHEHUHM 1 HEPABEHCTB, a TaKXKe 3a/1a4
C mapaMeTpaMu;

MOJICIIUPOBATh PpPEAIbHBIE CUTyallMd Ha S3bIKE aireOpbl, COCTABIATh BBIPAKCHHS,
yYpaBHEHHUS, HEPaBEHCTBA M MX CHCTEMbI [0 YCJIOBHUIO 3a/layH, HCCIENOBaTh IMOCTPOCHHbBIC
MOJIENIU C MCIIOJIB30BAHMEM allliapaTa aareOpbl, HHTEPIPETUPOBATH MOIYUYEHHBIN pe3ybTar.

DOyHKIUM U rpapukm:

CTPOUTH TpapUKH KOMIOZULIUHU (PYHKIHI C MOMOIIBIO 3JIEMEHTAPHOTO MCCIEAOBAHUS U
CBOMCTB KOMITO3HUITUH ABYX ()YHKIIHIA;

CTPOUTH TEOMETpUYEeCKHe o00pa3bl YpaBHEHHWH W HEPABEHCTB HA KOOPAMHATHOMN
MJIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSMU: TPA(QUKH TPUTOHOMETPHICCKHUX (YHKITHIA,

MPUMEHSTh QYHKIUU AJI1 MOJICTUPOBAHUS U UCCIIEIOBAHUS PEaTbHBIX MPOIECCOB.

Hauyana maTeMaTH4ecKoro aHajmu3a:

UCIIONIb30BaTh MPOU3BOJIHYIO JUIS HCCIeoBaHUS (YHKIUM HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HAXOJHUTh HauOOJbIIIee U HAUMEHbIIIee 3HaYeHHs (PYHKIIUY HEMPEPHIBHON Ha OTPE3KE;

UCTIOJIB30BaTh MPOU3BOIHYIO JUISl HAXOXKICHHUS HAMIYYIIEro PEelIeHUs] B MPUKIAIHBIX, B
TOM YHCJIE COIUAIbHO-DKOHOMUYECKHUX, 3aJadax, AJS ONpeAeNieHUs CKOPOCTH M YCKOpPEHUs
nporiecca, 3a1laHHOTO (OPMYIIOi HITH TpaduKoOM;

CBOOOZHO ONEPUPOBATH MOHATUSIMU: NIEPBOOOPA3HAS, ONPEACIEHHBIN HHTETPall, HAXOAUTh
NepBOOOpA3HbIE AJIEMEHTAPHBIX (YHKIHMHA W BBIYUCIATH WHTErpan mo (opmyne Herorona-
Jleiibuuma;

HAXOJUTh IJIOUIA]U IIOCKUX (PUTYP U 0OBEMBI TEJ C TIOMOIIBIO HHTErpaia;

UMETh TPEJCTaBICHHE O MATEeMAaTUYECKOM MOJEIUPOBAHHHM HA MPUMEpPE COCTABICHUS
nudepeHIaIbHBIX YPaBHEHUH;

pelaTh NpUKIaJHbIE 33[a4d, B TOM YHCIE COLMAIbHO-?PKOHOMUYECKOTO U (PU3HUYECKOro
XapakTepa, CpeICTBAMU MaTEMaTHUECKOI0 aHaJIn3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoJsnyecTBo 4yacoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K (uudpossbre)
n/n NPOrpamMMsl Bcero 06H TPOJABHEIC HpﬁaKT"quK"e o0pasoBare/IbHbIC
padoThI padoThI pecype
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.
1 MHorounensl. PaninoHanbHbIe ypaBHEHUS U 73 ) 0
HepaBeHCTBa. CUCTEMBI TIMHEUHBIX
ypaBHEHUH
’ Oynkuun u rpaguku. CreneHHas GyHKLIUSA C 12 1 0
1[€JIbIM TIOKa3aTesIeM
3 Apudmerndecknii KOpeHb N-0i CTENCHH. 18 1 0
HppanmoHanbHble ypaBHEHUs
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1 0
YpaBHEHHUSI
Jlorapudmuueckas GyHKIUS.
5 18 1 0
Jlorapudmuyeckue ypaBHEHHUsI
6 Tpuronomerpruyeckue BeIpakeHUs U 73 1 0
YpaBHEHHUSI
7 [TocnenoBaTeIbHOCTH U TPOTPECCHU 7 1 0
8 HenpepsiBable pyHkiuu. [IponszBoanas 20 1 0
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 0 0 0
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 9 0




11 KJIACC

KosanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K n (undposbie)
n/n NPOrpaMMblI Bcero ogITpo.m)m,Ie pﬁaKT"quK"e o0pa3oBaTejbHbIe
padoThI padoThI pecypeb
1 I/ICCJICI[OBaHI:Ie (GYHKITUH C TOMOIIBIO 2 1 0
MIPOU3BOTHOM
2 [lepBooOpa3Has u uHTErpa 12 1 0
3 I'paduxu TpUrOHOMETPHUYECKUX (HYHKIIHH. 14 1 0
TpuronomeTpruyeckue HepaBeHCTBA
WppanmonansHble, MOKa3aTENbHbBIE U
4 24 1 0
sorapu(MuIecKue HEpaBEeHCTBA
5 KommnekcHbie uncna 10 1 0
6 Harypanbnblie u nienbie yucia 10 1 0
CucTeMbl paliMOHAIEHBIX, HPPAIIHOHAIBHBIX
7 MOKa3aTeJIbHbIX U JIOTapu(PMUIECKUX 12 1 0
YpaBHEHUI
8 3aza4yu ¢ napaMeTpamu 16 1 0
9 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3AIUS 16 ) 0
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




INIOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoJsmnyecTBo yacoB DJIeKTPOHHbIE
Ne Tema ypoka Kour I uugposbie
n/n Bcero POABHLIE PAKTHHECKHE | oGpasosaTenbuble
padoThI padoThI pecyper
1 MH(B}KCCTBO, Onepalny HaJl MHOXKECTBAMU U UX 1 0 0
CBOMCTBA
2 Huarpammsl Diinepa-Benna 1 0 0
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1 0 0
amnmapara JJisl pelieHus 3a71a4
4 Koneunbie n 6ecKOHEUHbIE MHOYKECTBA. 1 0 0
PannonanpHble yncna.PannonanbHble yuca.
5 Bricka3bpiBaHus U oniepalyiy HaJl HUMH. 1 0 0
OOBIKHOBEHHBIE U JECSITUUHBIE JPOOH, MPOLEHTHI.
6 beckoHeuHsle neproanyecKue Jpoou. 1 0 0
7 [Tpumenenue apobeii U MPOIEHTOB IS PEIIeHHUs 1 0 0
MIPUKJIAJHBIX 33]1a4
3 [IpuMeHeHne MPOIEHTOB /JIsl PEIICHHS 1 0 0
HKOHOMHUYECKHUX 3aJ1a4.
9 JlelicTBUTEIIbHBIC YHCIIA. 1 0 0
10 Cmapmoesan ouaznocmuxa. 1 1 0
11 [Ipenukarsl. PaninonanbHbie U UppaLIMOHATIBHBIE 1 0 0
qucIa.
12 Oneparuun Hanunpe)mKaTaMH. Apudmernueckue 1 0 0
ONEPALNH C IEUCTBUTEIIbHBIMU YHCIIAMH.
13 Bunrsl TE}OpeM. Moaynbs AEHCTBUTEIBHOIO YHCIIA U 1 0 0
€ro CBOMCTBA.
14 [TpuOnKkeHHbIE BBIYMCIICHUS, TIPaBUIa 1 0 0
OKPYTJICHUSL.




15 [Ipukuaka v olieHKa pe3yJibTaTa BHIYUCICHUM. 0 0

16 OcHOBHBIE METOIbI PEILIEHUS LENbIX U APOOHO- 0 0
palMOHAIBHBIX YPAaBHEHUI.

17 OCHOBHBIE METOJIBI PEIICHUS ENBIX U APOOHO- 0 0
paloHaIbHBIX HEPABEHCTB.

13 Pemenue qpoOHO-TMHEHHBIX YpaBHEHUN U 0 0
HEPaBEHCTB PA3JIMYHBIMU METOJIAMU.

19 MHOro4yieHbl OT OAHON MEPEMEHHOM. 0 0

20 Jenenne MHOTO4IeHa HA MHOTOUYJICH C OCTATKOM. 0 0

71 Teopema bezy. MHOrowieHsI € LIEJIBIMUA 0 0
kodddurmentamu. Teopema Buera.

2 Pemmenne cuctem nuHelHbIX ypaBHeHHit. MaTpuna 0 0
CHUCTEMBI JINHEWHBIX YPABHEHU.

23 Onpenenurens MaTpullbl 2*2, €ro reOMETpUYECKUM 0 0
CMBICJI ¥ CBOMCTBA, BBIYMCIIEHUE €r0 3HAYEHUS.

24 [IpuMeHeHue onpenenuTens A PEIeHUs] CUCTEMBI 0 0
JIMHEHHBIX YPABHEHUM.

75 Pemienne npukiagHbIxX 3a/1a4 C MTOMOIIBIO CUCTEMBI 0 0
JIMHEUHBIX YPaBHEHUM.

2 O6o6marmuii ypok no teme «MHOKecTBa. 0 0
MHOro4J1eHb».
O06o0maromuii ypok mo teme «ParmoHanbHbIe

27 ypaBHEHUs U HepaBeHCTBA. CUCTEMBI IMHEUHBIX 0 0
YpaBHEHUW.
Konmponvnaa paboma no meme «Mnoxcecmaa.

28 Mmuozounenwt. Payuonanouvie ypagnenus u 1 0
Hepagencmea. Cucmemol TUHEHHBHIX YPAGHEHUL. »

29 OyHKIHS, CIOCOOBI 3a1aHusl. B3anMHO-00paTHbIE 0 0
(GyHKLIUU.

30 Kommozurust ¢pyakuumii. ['paduk Gyakmmm. 0 0

DneMeHTapHbIe IpeoOpa3oBaHus rpadukoB




¢bynknuii. [Toctpoenue rpadukoB GyHKITUHN C
MIOMOIIHIO0 TEOMETPUUYECKUX MPEOOPAZOBAHMIA.

31

Ob6nactp onpeneneHus: GyHKIUH.

32

OO6nactb ornpeaeeHuss © MHOXKECTBO 3HAUCHUM
GyHKIIHH.

33

Yeruble u HeueTHble QyHKIUH. [lepuonnueckue
GYHKIHH.

34

[IpomexyTKH MOHOTOHHOCTH (DYHKITHH.
Makcumymbl 1 MUHUMYMBI GyHKIMK. Hanbonbiee
U HauMeHblllee 3HaueHne (yHKIUU Ha
IPOMEXKYTKE.

35

Jluneitnasi, kBagpaTH4Has U ApOOHO-IMHENHAs
byHKIHH.

36

DeMeHTapHOe UCCIIeI0BaHUE U IIOCTPOCHUE
rpaduKOB 3TUX (QYHKIIHA.

37

Crertess ¢ 1eIBIM TToKasareaeM. buaom HeroTona.

38

CrenenHast QyHKIUS C HaTypalbHBIM U 1IEJIBIM
nokazareneM. E€ cBolicTBa u rpaduk.

39

O6o0matomuii ypok 1mo teme «DOyHKIuu u
rpaduKm.

40

Konmponvnas paboma no meme « ODynkyuu u
zpaghukuy.

41

ApudmeTnuecknii KOpeHb HaTypaIbHOW CTENEHH U
ero corcTa. yHKIMS KOPEHD N-OM CTENECHU U3 X.

42

CaoiicTBa KOPH: N-CTCIICHU. BHecenne MHOXUTEA
o 3HAaK KOPHA U BEBIHCCECHUEC MHOXUTEIIA U3-T10/]
3HAKa KOPH:.

43

CreneHs ¢ pallMOHAIBHBIM ITOKa3aTeIeM U e€
cBoiicTBa. [IpeoOpazoBanme YNCIOBBIX BEIPAKECHUM
COJIEpXKAIINX CTEMEHHU.

44

[IpeoOpa3oBaHme YHCIOBBIX BBIPAKCHHIA




COACPIKAIINX KOPHHU.

[IpeoOpazoBaHre YUCTOBBIX BBIPAXKEHUN

45 0 0
COJIepKALINX CTETIEHH U KOPHHU..

46 CoxkparieHue apooei. 0 0

47 JlokazaTenbCTBO TOXKIECTB. 0 0

48 WppanronaibHble ypaBHEHHUS. 0 0

49 PaBHOCUIIBHBIE TEPEXO/IBI B petieHnH 0 0
UPPAIMOHATIBHBIX YPaBHEHHIA.

50 [TocTopoHHUE KOPHU B UPPAIIIOHATBHBIX 0 0
yYpaBHEHHSIX.

51 OCHOBHI)Iev METO/BI pEIICHNUsT UPPALMOHATBHBIX 0 0
ypaBHEHUH.

55 PaSJII/I‘lHBIUe MPUEMBI PEIICHUS UPPALMOHATIBHBIX 0 0
YpaBHEHHI U X CHCTEM.

53 HppanmoHanbHble HEpaBEHCTBA. 0 0
CoiicTBa u rpaduk KOpHs n-0il CTENEeHN Kak

54 GyHKIIMM 0OpaTHOM CTENEHU C HATypaIbHbIM 0 0
1OKa3aTeseM.

55 Pemenue nppanoHaibHBIX YpaBHEHHH 0 0
rpauyecKuM cnocoOoM.
O6o06maromuii ypok no teme «IIpeodbpazoBanue

56 YHCJIOBBIX BBIPAKEHHH COJIEpKaIUX CTETIEHU U 0 0
KOPHI.
O6o06maromuii ypok mo teme «Perenune

57 UppalMOHATIBHBIX YPAaBHEHUH Pa3HBIMU 0 0
crocobamm.
Konmponvnaa paboma no meme

58 «Apugpmemuueckuii Kopenv n-oii cmenenu. 1 0
Hppayuonanvusie ypasnenusny.

59 CrermneHb ¢ paluoOHaIBLHBIM MTOKA3aTeNeM U e€ 0 0

cBoiictBa. Pabora Hag ominOkamu.




60 [TokazaTenpHas GyHKIMS, €€ CBOWCTBA U rpaduK. 0 0

61 Hcnonb3oBanue rpaduka GyHKINUN AT peIIeHus 0 0
YpaBHEHUM.

62 ITokazarenbHbIEe ypaBHEHUS. 0 0

63 Penienne nokaszareiabHbIX YPaBHEHUN Pa3I0KEHUEM 0 0
Ha MHOXUTEJIN.

64 Pemenne nokasarenbHbIX ypaBHEHUN BBEICHUEM 0 0
HOBOM TTEPEMEHHOM.

65 OcHOBHBIE METOBI PELLIEHUS IOKA3aTEIbHBIX 0 0
YpaBHEHUM.

66 Pemenue nokasarenpHbIX ypaBHEHHI ¢ 0 0
napaMeTpamH.

67 O6o06maromuit ypok no teme «llokazarenbHas 0 0
¢yHk1us. Perienue nokasaTeabHbIX YpaBHEHUI.

63 KonTponbHast padbota no teme «llokazarenbHas 1 0
¢yHkuus. Pemenne nokasarenbHbIX YpaBHEHUI.

69 Jlorapudm yucna. 0 0

70 CoiicTBa orapu@mos. 0 0

71 JlecsTuunble U HaTypalibHbIE JIorapupMmel. Yuco e. 0 0

79 [IpeoOpazoBanus BEIpaXKEHUM, COACPIKAIITIX 0 0
JorapuMmsl.

73 Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U 0 0
rpaduxk.

74 Hcnonp3oBanue rpaduka QyHKIUU AJIs1 ypaBHEHUS 0 0
YpaBHEHUM.

75 VYrpouieHue BbIpaKE€HUH, ¢ UCIIOJIb30BAHNEM 0 0
CBOMCTB JIOTapu(MOB.

76 Jlorapugmuueckue ypaBHEHUS. 0 0

77 Pemenune npocreiimux gorapupMuyecKux 0 0

YpaBHEHUU.




Pemenue norapudmuueckux ypaBHEHHUI, C

78 . 0 0
NPUMEHEHHEM CBOWCTB JIOTapru(MOB.

79 Pemenue norapudMudeckux ypaBHEHHH, 0 0
CBOJISIIUXCS K KBaJPATHOMY YpaBHEHHUSI.

20 Fpa(bnqecimﬁ Croco0 pereHus JoTapuGMUIECKUX 0 0
yYpaBHEHHH.

31 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT 0 0
Jorapu(pMUUECKUX YpaBHEHHIA.

22 OCHOBHLIGU METO/IbI PEIICHUS] TOTAPUPMUUECKUX 0 0
ypaBHEHHH.

83 Jlorapudmuuecknue ypaBHEHUS C TApaMETPOM. 0 0

34 O6o6maromuit ypok no teme «Jlorapudm uncna. 0 0
CBoiicTBa orapugman.

35 O06o6maromuii ypok no teme «Pemenrne 0 0
Jorapu(pMHUECKUX YpaBHEHHID.

36 Konrtponsnas padora no teme «Jlorapupmuueckas 1 0
¢ysknus. Jlorapupmuueckrue ypaBHEHUS. ».

87 Panuannas mepa yrna. 0 0

38 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT'€HC YUCIOBOTO 0 0
apryMeHTa.
TpuroHomeTpuveckass OKpy>KHOCTb, OIIPECIICHHIE

89 TPUTOHOMETPUUYECKUX (PYHKIUN YHUCIOBOTO 0 0
apryMeHTa.

90 3HAKU TPUTOHOMETPUUECKHUX (DYHKIUH. 0 0

91 YeTHOCTh M HEYETHOCTh TPUTOHOMETPHUECKUX 0 0
GyHKIHIA.

92 [Tepuoanueckue GyHKIUU. 0 0

93 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBI. 0 0

94 Pemienue 3amau no reme « OCHOBHBIE COOTHOLICHUS 0 0

MEXJ1y TPUTOHOMETPUUYECKUMH (PYHKIHUSIMH OJHOTO




M TOI'O K€ aprymMecHTa.»

®opmynsl cioxenus. [IpeodpasoBanue

95 .
TPUTOHOMETPUUECKUX BBIPAKEHUH.

9% ®opmynel npuseneHus. [IpeodpasoBanue
TPUTOHOMETPUUYECKHX BBIPAKCHUH.

97 ®dopmynsl ABoIHOTO yria. [Ipeobpa3oBanue
TPUTOHOMETPUUYECKHUX BBIPAKEHUH.

08 ®opmyisl osIoBUHHOTO yriia. [IpeoOpa3zoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHUH.

99 ®opmynsl TpoiHoro yria. [IpeobpazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHUH.
®opmyitsl Ui IpeoOpa3oBaHusi CyMMBI M pa3HOCTH

100 TpuroHoMmerpuueckux ¢pynkuuii. [IpeodpasoBanue
TPUTOHOMETPUUECKUX BBIPAKEHUH.
Dopmyiisl Ui TpeoOpa3oBaHus IPOU3BEICHUS

101 Tpuronomerpuueckux ¢pynkuuii. [IpeobpazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHUH.

102 VYpaBuenue cos x=b. Permenue
TPUTOHOMETPUUYECKHUX YPABHEHHI.

103 VYpaBHenue sin x=b. Pemenue
TPUTOHOMETPUUECKUX YPaBHEHHH.

104 VYpaBHeHnue tg x=b u ctg x=b Pemenue
TPUTOHOMETPUUYECKUX YPABHEHMI.

105 ApKcUHYC, apKKOCUHYC U apKKOTAHI€HC YHCIIOBOTO
apryMeHra.

106 TpuronomeTrpruyeckue ypaBHEHUS CBOJSAIINECS K
aIreOpanyecKuM.
Pemenne TpUroHOMETpUUECKUX ypaBHEHUN

107 METOJIOM Pa3JI0KEeHHs Ha MHOKATeNU. [[pumenenune
OTPaHUYEHHOCTH TPUTOHOMETPHUECKUX (DYHKIIMH.

108 O paBHOCWIJIbHBIX IIEPEXO/IAX IPU PELIEHUHN




TPUTOHOMETPUUECKUX YPABHEHHIA.

Koumponvnaa paboma no meme

109 «Tpuzonomempuueckue evlparxceHus u 1 0
YpasHeHuay.

110 Onpenenenne npeaena PyHKIUU B TOUKE. 0 0

111 HenpepsiBHBIC (hyHKIIMH, HX CBOMCTBA. Touka 0 0
pa3pbiBa.

112 CaotiicTBa (hYHKIUI HEPEPHIBHBIX HA OTPE3KE. 0 0

113 MeTo1 MHTEPBAJIOB JUIsl pELICHNS HEPABEHCTB. 0 0

114 3aaui 0 MTHOBEHHOM CKOPOCTH M KacaTeJbHOM K 0 0
rpaduxy GyHKINU.

115 [TpumeHeHne CBONCTB HEMPEPBIBHOW (DYHKIMU A1 0 0
pelieHus 3a1a4.

116 Omnpenenenue, FGOME:TpI/I‘IeCKI/Iﬁ U pU3NIECKUit 0 0
CMBICII IPOM3BOJAHOM.

117 [IpousBoiHbIE 371€MEHTAPHBIX (QYHKITHIA. 0 0

118 IIpaBuna BEIYUCIIEHUS IPOU3BOIHBIX. 0 0

119 ITpon3BogHast CyMMBI, TPOU3BEACHHUS, YACTHOTO 0 0
(GYHKIHI.

120 ITpon3BoiHas KOMITO3UIMU HYHKIUH. 0 0

11 Pemenune 3anaq no reme «lIponsBoaHast cymmel, 0 0
MPOU3BE/ICHNUS, YACTHOTO KOMITO3UIUHU QYHKITHII.

122 YpaBHeHUe KacaTelbHON K rpaduKy (yHKIHH. 0 0

123 Pewenne 3anad o reme «YpaBHEHUE KacaTeIbHOU 0 0
K rpaduxy QyHKIHUNY.

124 AcuMnToTh rpauKoB GYHKIUH. 0 0

125 [lepBas u BTOpas npousBoaHsle pyHkuuu. [Tonstue 0 0
BBIMYKJIOCTH (DYHKIIUU.

126 Pemienue 3aa4 ¢ 1cnosib30BaHUEM 0 0

TCOMCTPHUICCKOI'O 1 (bmnqecxoro CMBICJIa




NPpOU3BOAHOMN 1o MaTepuanam EI'D.

127 O6o06maromuii ypok mo treme «HenpepbiBHbIE 1 0 0
(GyHKINHU, UX CBOHCTBa»

128 Hmozosan konmponwvhasn paboma. 1 1 0

129 HenpepriBubie pynkiuu. [IponsBoanas. 1 0 0

130 [TocnenoBarenbHOCTH. CrIOCOOBI 3aaHMS 1 0 0
IIOCJIEI0BATEIILHOCTEMN.

131 Metoa MareMaTH4eCcKO MHAYKIIMH. 1 0 0

132 Pemenune 3anau no reme «MeToa MaTeMaTH4eCKON 1 0 0
WHIYKITANY.
MoOHOTOHHBIE U OTpaHUYCHHBIC

133 nocieaoBaTeabHOCTH. MicTopus ananuza 1 0 0
OCCKOHEYHO MaJIBIX.
ApudmeTrnueckast 1 reOMETpUYECKasi IPOrpecCuu.
beckoHeyHO yObIBaroIasi reoMeTpruiecKast

134 nporpeccusi. Cymma 6€CKOHEYHO YOBIBAIOIICH 1 0 0
reoOMeTpUUeCcKol nporpeccuu. Mcnonp3zoBanue
MIPOTPECCUU JIJISL PEIICHUS PeabHBIX 3a7a4
MPUKJIIAJHOTO XapakTepa.

135 JInHEeNHBIN U SKCIIOHEHIUAIBHBIN poCcT. DOpMyIIbI 1 0 0
CJIOKHBIX MPOIIEHTOB.

136 [Tpumenenne GopMyIIbI CIIOKHBIX MTPOIICHTOB JIJIS 1 0 0
penIeHus 3aJ1a4y NpUKJIaJHOrO Xapakrepa.

OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 8 0




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTpoJibHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
undgponbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne MpoOU3BOJHON K
UCCleIoBaHUIO (PYHKIMM Ha
MOHOTOHHOCTb U DKCTPEMYMBI

01.09.2023

IIpuMeneHne MPOU3BOTHON K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb U SKCTPEMYMBI

04.09.2023

IIpuMeneHne MpOU3BOTHON K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb U SKCTPEMYMBI

04.09.2023

IIpuMeHeHne MpOU3BOJHON K
uccaea0BaHuio PyHKINH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

06.09.2023

IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKINH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

08.09.2023

IIpuMeHeHne MpOU3BOJHON K
uccnea0BaHuio PyHKINH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

11.09.2023

HaxoxxneHne HanOoJIbIIero u
HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON
(GyHKIIMU Ha OTpe3Ke

11.09.2023

HaxoxxneHune HanOoJIbIIero u
HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON
(GyHKIIMU Ha OTpe3Ke

13.09.2023

Haxoxnenne HaubombIIero u
HAaMMEHBIIET0 3HAUYEHUsI HeNPEPHIBHON

15.09.2023




(GYHKIIMHM Ha OTpe3Ke

10

Haxoxnaenue HaubosbIero u
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIIMHN Ha OTpe3Ke

18.09.2023

11

Haxoxnaenue HaubosbIero u
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIIMM Ha OTpe3Ke

18.09.2023

12

Haxoxxnenue HanOobIIero u
HauMMEHBIIETO 3HAUYEHUsI HENPEPBIBHOMN
(GyHKLIMU Ha OTpe3Ke

20.09.2023

13

IIpuMeneHne MPOU3BOTHON JJIst
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a49ax

22.09.2023

14

IIpuMeneHne MPOU3BOTHON JJIst
HAXOXJCHUS HAUJTY4IlIEro pelieHus B
MPUKJIAAHBIX 3a7a4ax

25.09.2023

15

[Ipumenenne npou3BOIHOM IS
ONpEAEIICHUsI CKOPOCTH M YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITH
rpaduxom

25.09.2023

16

[IpuMeHeHne Npou3BOHON IS
OIIpEAEIIEHUSI CKOPOCTH U YCKOPEHUS
nporecca, 3alaHHOro (GopMyIon Ui
rpaduKom

27.09.2023

17

Komnozunus GyHKiui

29.09.2023

18

Komnoszunus ¢yHkimit

19

Komnozunus yHkiumit

20

I'eomeTpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJAMHATHOMN INIOCKOCTH

21

I'eomerpuueckue oOpa3bl ypaBHEHUN Ha

o O |©o|o| ©

o O |©o|o| ©




KOOp,I[HH&THOfI IIIIOCKOCTHU

Kontponbnas padota: "UccnenoBanue

22 (GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

23 IlepBooOpazHas, OCHOBHOE CBONCTBO
IepBOOOPA3HBIX

4 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIHA.
[IpaBuna HaXOXKJEHUS TEPBOOOPAZHBIX

75 [TepBooOpa3HbIe 3NIeMEHTAPHBIX (HYHKITUH.
[IpaBuia HaX0XA€HUS IEPBOOOPAZHBIX

2% Huterpan. ['eoMmeTpruyecknii CMbICIT
WHTEerpaja

27 Brruucnenue onpenenéHHoro HHTerpana
o Gopmyne Herotona-JleliOnuia

73 Brruncnenue onpenenéHHOro HHTerpaia
1o Gopmysne HoroTona-JleliOHuna

29 [IpuMeneHnue uHTETpaia JyIsi HAXOXKIACHUS
Ionaiel IIoCKux Guryp

30 HpI/I}\/IeHeHI/Ie WHTETpaa Ui HaXOXKICHHUS
00BEMOB r€OMETPUUECKHX TeJ

31 HpnMepr,vaemeHHﬁ T depeHInaTbHBIX
ypaBHEHUH

32 HpHMepvaemeHm?I nuddepeHIInaTbHBIX
ypaBHEHUU
MaremaTrnueckoe MOAECITMPOBAHUE

33 peaNbHBIX MPOLECCOB C TOMOLIBIO
mudpepeHIaTbHBIX YPaBHCHUM

34 KOHTpOJ'II:HaSI pabota: "[lepBoobpaznas u
WHTErpal

35 Tpuronomerpuyeckue GyHKIHH, UX
CBOWCTBA U rpaduku

36 Tpuronomerpuueckue GyHKIIUHU, UX




CBOICTBA U rpaduKu

37

Tpuronomerpuueckue GyHKINH, UX
CBOWCTBA U TpapuKu

38

Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U IrpaMKu

39

Tpuronomerpuueckue GyHKIHH, HX
CBOWCTBA U TpauKu

40

OTb60p KOpHEH TPUTOHOMETPUICCKIX
yYpPaBHEHHIA C TOMOIIBIO
TPUTOHOMETPHUECKOM OKPYKHOCTH

41

OT060p KOpHEH TPUTOHOMETPUICCKIX
yYpPaBHEHHIA C TOMOIIBIO
TPUTOHOMETPHUECKOM OKPYKHOCTH

42

OTb60p KOpHEH TPUTOHOMETPUICCKIX
yYpPaBHEHHIA C TOMOIIBIO
TPUTOHOMETPHUECKOM OKPYKHOCTH

43

OT60p KOpHEHN TPUTOHOMETPUUECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKONW OKPY>KHOCTH

44

Pemrenne TpuroHoMeTpu4ecKux
HEPABEHCTB

45

Pemenue TpuroHomeTpuyeCcKux
HEPABEHCTB

46

Pemrenne TpuroHoMeTpu4eCcKux
HEPABEHCTB

47

Pemenue TpuroHomeTpruyeCcKux
HEPABEHCTB

48

KonTponbnas pabora: "['padpuxu
TPUTOHOMETPUUYECKUX (QYHKIIUH.

Tpuronomerpuyeckue HepaBeHCTBA"

49

OcCHOBHEBIE MCTOJbI pCHICHUSA




ITOKAa3aTCJIbHBIX HCPABCHCTB

OcHOBHEBIE MCTOJbI pCHICHUSA

>0 MOKa3aTEeIbHBIX HEPABEHCTB

5 OCHOBHBIE METO/IbI pEUICHUS
MOKAa3aTeJIbHbIX HEPABEHCTB

57 OcHOBHBIE METOBI PELICHUS
MOKa3aTEIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEIICHUS
norapu(MUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEUICHUS
Jorapu(MUIECKUX HEPABCHCTB

55 OCHOBHBIE METO/IbI pEIICHUS
Jorapu(MHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEUICHUS
Jorapu(MUIECKUX HEPABCHCTB

57 OCHOBHBIE METO/IbI pEIICHUS
HPPALMOHATIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pELIECHUS
HMPPAIOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHUS
VPPALIMIOHATIbHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI pELICHUS
HMPPAIOHATILHBIX HEPABCHCTB

61 I'paduueckue meTomp! peiieHns
HMPPALMOHANIbHBIX YPaBHEHUN

62 I'pacdmueckue MmeToab! peleHus
HWPPAIMOHATILHBIX YPaBHEHUN

63 I'paduueckue meTompl peleHns
MOKA3aTeIbHBIX YPAaBHEHUI

64 I'padmyeckue MeToAbI perieHus

ITOKa3aTCJIBHBIX HCPABCHCTB




65

I'paduaeckne MeToabI penieHus
Jorapu(pMHUUECKUX YpaBHEHUN

66

I'padmueckue MeToAbI pericHUs
JorapuMHUUECKUX HEPABEHCTB

67

I'paduueckue METOIbI pEeLICHUS
norapuMIUIECKUX HEPABEHCTB

68

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapu(PMUICCKUX
YpaBHEHUN

69

I'padmyeckue MeToABI pelIcHUS
MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX
YpaBHEHUI

70

I'padmyeckue MeToABI pemicHUs
MOKa3aTeIbHBIX U JorapupMUIecKux
HEPABEHCTB

71

I'paduueckue MmeToabl pelIeHMs
MOKa3aTeIbHBIX U Jorapu(PpMUIECcCKux
HEpPABEHCTB

72

KonTponbnas padota: "UppatnnonanbHele,
noka3aTebHble U JorapupmMuyecKue
HepaBeHCTBa"

73

KowmmnekcHele uncna. AnreOpandeckas u
TpUTrOHOMETpHUecKasi pOPMBI 3aucu
KOMITJIEKCHOT'O YHCIIa

74

KomrmiekcHeie unicna. AnreOpandeckas u
TpUTrOHOMETpHUECKasi POPMBI 3aucu
KOMIIJIEKCHOTO YHCIIa

75

ApudmeTrrueckue ornepanuu c
KOMIUIEKCHBIMU YHCIIaMHU

76

Apudmerndeckre oneparum ¢
KOMILIEKCHBIMU YU CJIaAMHU




I/I306pa)KeHI/IC KOMIIJICKCHBIX YHUCECJI Ha

7 KOOPJAMHATHOW INIOCKOCTH

73 HSOGp&)KGHHCVKOMHJIeKCHHX qrcen Ha
KOOPJIUHATHON TJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMIUIEKCHOTO YKClIa

30 ®opmyna Myaspa. KopHu n-oii crenenu
13 KOMIUJIEKCHOTO YHUCIIa
[IpuMmeHeHne KOMIUIEKCHBIX YHCEN JUIS

81 penieHus GU3NIECKUX U T€OMETPHUICCKIX
3a1aq

32 KOHTp"OJ'ILHa}I pabora: "KoMIiekcHbIe
qrcia

83 HatypanbHble u Lienble uncia

84 HarypanbHble u nensie ynucna

35 [IpuMeHeHne NpU3HAKOB AEITUMOCTH
L[EITBIX YUCEI

36 [IpuMeHeHne NpU3HAKOB AEITUMOCTH
LIEITBIX YUCEI

37 [IpuMeHeHne NpU3HAKOB ACTUMOCTH
nenbix yucen: HOJl u HOK

38 [IpuMeHeHne NpU3HAKOB AEITUMOCTH
nesnbix yncen: HOJl m HOK

29 [IpuMeHeHne MPU3HAKOB ACTUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO

90 [IpuMeHeHne NpU3HAKOB AETUMOCTH
HIEJTBIX YMCEJI: OCTATKH 110 MOJTYITIO
[IpuMeHeHne MPU3HAKOB ACTUMOCTH

91 LEJBIX Yuce: anroput™ EBkimna st
penieHus 3a/1a4 B IENIbIX YHCIIax

92 Kontponbras pabota: "Teopust menbix




qucen"

93

CucremMa 1 COBOKYITHOCTh ypaBHEHHIA.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI-
CIIEJICTBUS

94

CucremMa 1 COBOKYITHOCTh ypaBHEHHIA.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI-
CIIEJICTBUS

95

OCHOBHBIE METOABI PELLIEHUS CUCTEM U
COBOKYITHOCTEW paliOHAIbHBIX
ypaBHEHUH

96

OCHOBHBIE METOBI PELIEHUS CUCTEM U
COBOKYITHOCTEN UPpPALlMOHATIBbHBIX
ypaBHEHUH

97

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
ypaBHEHUH

98

OCHOBHBIE METOBI PELIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTeIbHBIX
ypaBHEHUH

99

OCHOBHBIE METOBI PELIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUECKUX
ypaBHEHUH

100

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX
ypaBHEHUH

101

[IpuMmeHeHne CUCTEM K PELIEHUIO
MaTeMaTHYeCKUX 3ajay U 3a7a4 u3
pa3nuyHbIX 001acTeil HAyKH U peanbHOM
KU3HU, HTHTEPIPETALUS TOTYyYECHHBIX
pE3YJIBTAaTOB

102

HpI/IMCHCHI/Ie CHUCTCM K PCIICHHUIO
MaAaTEeMAaTHYCCKUX 3aJa4 " 3aJa4 U3




pa3IMYHBIX 00JaCTel HayKH U pealibHOM
KU3HHU, UHTEPIIPETAIUS TTOJTYYSHHBIX
pE3yNbTaTOB

103

[IpumeHeHne HePaBEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aj]1a4 U3
pa3nuYHbIX 00JaCTei HayKH U pealbHOMN
YKU3HHU, UHTEPIIPETAIUS TOJTYYSHHBIX
pE3yNbTaTOB

104

KonTponbnas pabota: "Cucrembl
palMoHATBHBIX, UPPALUOHATBHBIX
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHEHHH"

105

PanyoHaneHbIE ypaBHEHMS C MapaMeTpaMu

106

PanmonanbHble HEpPaBEHCTBA €
napameTpamu

107

PannoHaneHbIE CUCTEMBI € ITapaMeTpamMu

108

HppaunoHaiibHble YpaBHEHUS,
HEpPABEHCTBA C MapamMeTpaMu

109

HppanmoHanbHbIe CUCTEMBI C
rapaMeTpamu

110

IlokazarenbHble ypaBHEHUS, HEPAaBEHCTBA
C nmapaMeTpaMu

111

[TokazarenabHbIE CUCTEMBI C TapaMeTpaMu

112

Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C MapamMeTpamMu

113

JlorapupmMuueckre CUCTEMBI C
napamMeTpamu

114

Tpuronomerpruyeckue ypaBHEHHS C
napamMeTpamu

115

TpuroHnomeTrpryeckue HepaBeHCTBA C
napamMeTpamu




116

Tpuronomerpudeckue CUCTEMBI C
napameTpamu

117

[TocTtpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJENEHN peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C
rapamMeTpamu

118

ITocTpoenue u uccnenoBaHue
MaTeMaTHUYECKUX MOJIENEN peabHbIX
CUTYyallUi C TOMOIIIBIO CUCTEM YpaBHEHUI
C napaMeTpaMu

119

[TocTtpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJENEH PeaIbHbIX
CUTYalUil C IOMOLIBbIO CUCTEM YPAaBHEHUI
C mapamMeTpaMu

120

KonTponbnas pabora: "3amgauu c
napamerpamu”

121

[ToBTOpenue, o6o0IIEeHNE,
cUucTeMaru3auys 3Hauui: "YpasHeHus"

122

[ToBTOpenue, 06061IeHNE,
cucTeMaru3anus 3HaHui: "YpapHenus"

123

[ToBTOpenue, 06001IEHNE,
cucTeMaTHu3anus 3HaHui: "YpaBHEHNUS.
Cucremsbl ypaBHeHU"

124

[ToBTOpenue, 0600IIEHNE,
cucremarusanys 3Hanuii: "HepaBencrea"

125

[ToBTOpeHue, 060061IeHNE,
cuctemaTtusanus 3Hannii: "HepaBencrsa"

126

[ToBTOpenue, 0600MIIEHNE,
cucremarusanys 3Hanuii: "HepaBencrea"

127

[ToBTOpeHue, 060061IeHNE,
cucrtematusanus 3Hanuii: "[IpousBoaHas u
e€ npumeHeHue"




[ToBTOpEeHME, 0000MIIEHNE,

128 cucreMmarusauus 3Hanuii: "IIponsBognas u 1
e€ mpuMeHeHue"
[ToBTOpeHuEe, 0600MIIEHNE,

129 cucreMmarusauus 3Hanuii: "IIponsBognas u 1
e€ mpuMeHeHue"
[ToBTOpEeHME, 0000MIIEHNE,

130 cucreMarusauus 3HaHuii: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpeHME, 0000IIECHNE, 1
cucreMaTtu3anus 3Hanuii: "OyHkun"

132 [ToBTOpeHme, 06001eHNE, 1
cucreMaTtu3anus 3HaHuii: "Oyukuun"

133 [ToBTOpeHME, 0000IIECHNE, 1
cucreMaTtu3anus 3Hanuii: "OyHxun"

134 Wtorosast koHTpoJIbHAs paboTa 1 1

135 WToroasi KOHTpoJIbHASA paboTa 1 1

136 [ToBTOpeEHwUeE, 0606HI€HI:I€, 1
CUCTEMaTH3aIUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIHEYEHUE OBPA30OBATEJBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA
* Marematuka. AnreOpa U Havyajla MaTeMaTH4ecKoro ananusa, 10 kimace/ Mep3msak AT,
Homuposckuii I.A., TTonskoB B.M.; mox penakiueit [logonsckoro B.E., O6mecTBo ¢
orpaHn4eHHOM oTBeTcTBeHHOCThIO M3naTenbckuii nentp «BEHTAHA-I'PA®y; AkuronepHoe
obmectBo «M3natenscTBO «IIpocBemienue»

* Maremaruka. AnreOpa u Hadajia MaTeMaTH4YecKoro aHanusa, 11 kmace/ Mepamsk A.T.,
Homuposckuii I.A., ITonskoB B.M.; mox penakiueit [logonsckoro B.E., O6mecTBo ¢
orpaHM4eHHOM oTBeTcTBeHHOCThIO M3naTenbckuii nentp «BEHTAHA-I'PA®y; AkuronepHoe
obmectBo «M3natenscTBO «IIpocBemnieHue»

METOAUYECKHUE MATEPUAJIbI IJI51 YYUTEJIA
Anrebpa n Havana ananusa, 10 kmacc, COOpHUK 3a1a4 U KOHTPOJIbHBIX padot, Mep3isik A.l.,
[Tonouckuit B.b., Pabunosuu E.M., SIxup M.C., 2010

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






