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MNOACHUTEJIBHASA 3AIIMCKA

VYyebHslli Kypc «Anrebpa U Hayaja MaTeMaTHYECKOrO aHAIM3a» SIBISETCA
OIHUM M3 Hauboyiee 3HAYUMBIX B MPOTrpaMMe CpEeIHEro oOuiero oOpa3oBaHUA,
MIOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECHEUYMBAECT MHCTPYMEHTAIbHYIO 0a3y ais
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUIEHUE OOy4YarolMXcs Ha YPOBHE, HEOOXOAUMOM
JUIsl OCBOEHUS MH(OpMATUKH, 00IIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTUX
TUCIUIUINH. B pamkax maHHOro y4eOHOTO Kypca OOydaromuecs OBJAICBaIOT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (pOopMyJIupyeT cBOU
JTOCTHXKEHUSI B MaTEMaTH4YeCKO# opMme.

VYyebHblli Kypc anreOpsl M Havyall MaTeMAaTHUYECKOr0 aHaM3a 3aKJIa/IbIBaeT
OCHOBY JJIi YCHEIIHOrO OBJaJCHUS 3aKOHAMU (QU3UKU, XUMHH, OHWOJIOTHH,
MOHUMAaHHUS OCHOBHBIX TEHJICHIIUN Pa3BUTHUSI SKOHOMHUKHU U OOLIECTBEHHON JKU3HHU,
MO3BOJIAET OPHUEHTHUPOBATHCA B COBPEMEHHBIX MH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX VISl JalbHEHIIero oOpa3oBaHUs U B
MOBCEHEBHOMN XU3HU. B TO *e Bpemsi oBiajeHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMH KOHCTPYKIUSMHU anreOpbl M MaTeMaTHYEeCKOro aHalli3a pa3BHUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HMCTUHHOCTb, JOKa3bIBAThH
YTBEPXACHUS C MOMOILIBIO MHAYKIIMH U paccykKaaTh JEAYKTUBHO, HUCIIOJIb30BAThH
00001IeHne W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHUIO, (OpPMHUPYET
KpEaTUBHOE U KPUTUUECKOE MBILIICHHE.

B xone u3yuenusi yueOHOro kypca «Anredpa u Hauvaiza MaTeMaTHUYECKOTO
aHalM3a» 00ydYarolluecs IMOJYy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJAHBIX 3a7ad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MAaTeMAaTUYECKUX MOJENIed pealbHbIX CUTYallUi,
UHTEPHpETallud  TOJIYYCHHBIX  pEUICHUuH, 3HAKOMATCS C  MpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUpOJE, HAyKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

VY4eOHbli Kypc o0nanaeT 3HAYUTENbHBIM BOCIUTATENBbHBIM IOTEHIIHAIIOM,
KOTOpPBIM peanu3yercs Kak 4Yepe3 Y4YeOHbId Marepuan, CrnocoOCTBYIOIIUNA
(GOpMHPOBAHUIO HAYYHOI'O MHUPOBO33PEHUS, TaK M 4epe3 crneuuuky ydeOHOH
NEeATEeTLHOCTH, TpeOyIomed TPOJODKUTEIHPHOM KOHIIGHTPAllMd  BHUMAHWS,
CaMOCTOSITENIbHOCTH, aKKypPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3yJbTarT.

B ocHoBe MmeTtonuku oOydeHHs aiaredpe M HayajlaM MaTeMaTHYeCKOTO
aHaJIKM3a JISKUT JAEATEIbHOCTHBIA TPUHIUI O0yUEHHUS.

B crpykrype yuebHOro kypca «Anredpa M Hayala MaTeMaTUYECKOTO
aHaJlM3a» BbIAETEHBI CIEAYIOUINE COAEpKATeIbHO-METOANYECKue TuHNM: «Yucna
U BbIUKCIEHUs», « DyHKIUU U Tpadukuy, «YpaBHEHUSI U HepaBeHCTBay, «Hauana
MaTeMaTU4YecKoro aHamusa», «MHoxecTBa M JiorTHka». Bce oOCHOBHbBIE
COJIepKATEIbHO-METOIMUECKUE JIMHUM H3Y4aloTCd Ha MPOTSHDKEHUHM JIBYX JIET
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oOy4eHUsT Ha YpOBHE CpeaHero o0mero oOpa3oBaHMs, €CTECTBEHHO JOTIOTHSS
Apyr Apyra W MOCTENEHHO HACHIAsSCh HOBBIMH TEMaMH W pasaeiaMu. JaHHBIH
y4eOHbI Kypc SBISI€TCS MHTETPATUBHBIM, IOCKOJbKY OOBenuHseT B cebe
COJIepKaHUE HECKOJbKUX MaTeMaTU4YeCKHX MAMCLUUIUIMH, TaKMX Kak aireopa,
TPUTOHOMETpPHSI, MAaTeMaTHUYECKUN aHaju3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAeBalOT Bc€ Oolee
IMIMPOKUM MAaTEMAaTHUECKUM aIlllapaToM, Y HUX MOCIEI0BATEILHO GOPMHUPYETCS U
COBEPILEHCTBYETCSI yMEHHE CTPOMTh MAaTeMaTHUYECKyl0 MOJENb pealbHOM
CUTYyallH, IPUMEHSTh 3HAHUS, MOJTY4YEeHHbIE TIPU U3yYEeHUH Y4eOHOro Kypca, JUis
pEIICHHSI CAMOCTOSATEIBHO C(HOPMYITMPOBAHHON MaTEeMAaTUYECKON 3a/1aud, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepkaTenpHO-MeTOAMYECKas JIMHUS «Yncna ¥ BBIYUCICHUS 3aBEpIIaeT
¢opMHpOBaHNE HABBIKOB MCIOJIb30BAHUS ACHCTBUTEIBHBIX YUCEI, KOTOpOE OBLIO
HAy4aTo Ha ypPOBHE OCHOBHOTO 0o01Iero oopasosanusi. Ha ypoBHe cpeanero olriero
oOpa3oBaHusi 0coboe BHUMaHue ynensiercss (OPMUPOBAHUIO  HABBIKOB
paIMOHATBFHBIX BBIYMCICHH, BKJIIOYAIONIUX B Ce0s MCIOJIH30BAHUE PAa3TMYHBIX
dopMm 3amMcu 4yMcia, yMEHHUE JelaTh HPUKUIKY, BBIMOJIHATH HPUOIMKEHHBIC
BBIYUCIICHUS, OLIEHUBATh YUCIIOBBIE BBIpAXKEHHUs, pabOTaTh ¢ MaTeMaTUYECKHUMU
KOHCTaHTaMH. 3HAKOMbI€ OOYYaloIMMCSI MHOXECTBa HATypaJIbHBIX, IIEJIBIX,
pallMOHANBHBIX M JICHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIoM #3 OSTHUX MHOXECTB pPacCMaTPHBAIOTCS
CBOWMCTBEHHbIE €My crenupuyeckue 3anadd U ONepaluu: JelieHHe Haleo,
ONEpUPOBAHME OCTATKAMU Ha MHOXXECTBE LEJNBIX YHCEN, OcOoOble CBOICTBa
paIMOHATIFHBIX M MPPAIMOHATBHBIX YHCEN, apU(PMETHUECKIE ONEPAIUH, a TAKKe
U3BJICUCHNE KOPHS HATYPaJbHOW CTENCHH HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnaromapst mocienoBaTebHOMY PACHIMPEHUIO KPyra HCIOJB3YEMbBIX YHUCEN |
3HaKOMCTBY C BO3MOXXHOCTSIMH MX NPUMEHEHUS IJIs PEIleHUS Pa3InyHbIX 337134
dopmupyeTcsi TpeAcTaBiIeHUe O €AMHCTBE MAaTeMaTHKH KaK HayKd U €€ poiu B
MIOCTPOCHHH MOJIENICH PEaTbHOTO MHpPA, HMIMPOKO HCIIONB3YIOTCS 0000IIeHUEe U
KOHKPETHU3aIHS.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEAJIM3yeTCs] HAa MPOTSHKEHUH BCETO
oOyuyeHHsI Ha YPOBHE CpEIHEro oO0Iero o0pa3oBaHMs, MOCKOIbKY B KaXIOM
pasgene [IporpamMmbl THpeayCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3agad. B
pe3yibrare OOyd4aroliuMecss OBIAIEBAIOT PA3IUYHBIMA METOJAMH  PEIICHHUS
palMOHANIBHBIX, HPPAIMOHANBHBIX, TOKA3aTeNbHBIX, JOTApU(IMUYECKHX U
TPUTOHOMETPUUYECKUX YpaBHEHUI, HEPABEHCTB U CUCTEM, a TaKxke 3ajad,
cojepxamux mapaMmerpbl. llodydeHHblE yMEHMs IIUPOKO HCIONB3YIOTCS MpU
UCCIIeIOBaHNH (YHKIMKA C TIOMOIIBIO TPOU3BOJHOMN, MPH PEHICHUN MPHUKIATHBIX
3a7a49 M 3a/1a4 HA HAXOXKJICHUE HAWOOJBIINX U HAUMEHBINNX 3HAYCHUU (YHKIINU.
JlaHHas1 cofepIKaTeNbHas JIMHUS BKIIIOYAET B ceOs Takke (GOPMHUPOBAHHE YMEHUIA
BBIMIOJIHATE ~ pacu€Tel 1o  (GopMmynam, mpeoOpa3oBaHUs  paIMOHAIBHBIX,
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UppaIMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKKE BBIPAKEHUI,
COJIepKalX CTerneHu u Jjorapudmel. brarogaps u3yudeHuio anreOpandecKkoro
Marepuajia MPOUCXOAWUT  JAJbHEWIIEEe  Pa3BUTUE  AJNTOPUTMHYECKOTO U
a0bCTPaKTHOrO MBIIUIEHUs OOydYaromuxcs, GOpMHUPYIOTCS HABBIKM JAETYKTHUBHBIX
paccyxJieHuid,  pabOThl C  CHUMBOJIbHBIMU  (OpMaMH,  IPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJEC PABEHCTB M HEPaBEHCTB. AureOpa
npemnaracT 3(PQGEeKTUBHBIE HMHCTPYMEHTHI [UJISI PEIICHUS TMPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3374, HAIJSHO IEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKA HAYKH.

CopepxarenpbHO-MeTOAMYECKass JuHUA «DyHKIMM W TpaduKu» TECHO
HeperyieTaeTcs ¢ APYTMMH JIMHUSMHU y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a0aET MOCIEA0BATEIbHOCTh U3YUEeHHs MaTepuaa. M3yueHne crerneHHou,
MOKa3aTeJIbHOM, JJorapu(pMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIMM, UX CBONCTB
U rpaduKOB, UCIOJIb30BAaHUE (PYHKIUN NIl pelIeHus 3a7a4 U3 APYruX y4yeOHBIX
IPEAMETOB U PEANBHOW U3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM AaHAIU30M,
TaKk W C pEIICHHEeM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHUMaHHE
yaensercs GOpMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMysiaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMK BEJIMYMHAMH, HCCIENOBATh MOJIyYeHHbIE (YHKUIHH, CTPOUTh HX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JTMHUY HalleJIeH Ha pa3BUTHE YMEHUU
YW HaBBIKOB, IMO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznu4HOi ¢dopmMe: aHATUTHIECKOU, rpadudeckoir u cimoBecHOW. Ero m3yuenwme
CIOCOOCTBYET PAa3BUTUIO  AJNTOPUTMUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K
000011IEeHNIO U KOHKPETU3ALIMH, UCTIOIH30BAHUIO aHAJIOTHA.

CopnepxarenpHas JuHuA «Havana MareMaTnyeckoro aHaiu3a» IO03BOJSET
CYIIECTBEHHO PACHIMPUTh KPYr KaK MaTEeMaTUUYECKUX, TaK U MPUKIIAJHBIX 3a7ad,
JOCTYIHBIX OOYYaroIIMMCS, TaK KaK y HHUX IMOSBJISIETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CNOXHBIX (YHKIMMA, ONpeAeNsaTh WX HauOOJbIIME W HAUMEHbIINE
3HAYEHMsI, BBIYUCIATH IUIOMAAN (QUTYp U OOBEMBI Tell, HAXOJUTh CKOPOCTU U
YCKOpEeHMsI TIpoleccoB. JlaHHas colep)kareibHas JHHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IOCTPOEHHUSI MaTeMaTH4YEeCKUX MOJENIed peajbHbIX CHTyalUu,
MO3BOJIIET HAXOJAWTh HAWIYYIIEe pEUIEHWE B TMPUKIAJAHBIX, B TOM YHCIIE
COLMAJIbHO-DKOHOMUYECKUX, 3a7jauax. 3HAKOMCTBO C OCHOBAMH MAaTEMATHYECKOTO
aHanM3a CrocoOCTBYET pa3BUTUIO aOCTPAKTHOro, (OPMabHO-JIOTMYECKOTO U
KpPEaTHUBHOTO MBIILICHUS, (OPMUPOBAHUIO YMEHHMI pPACMO3HABATH MPOSIBICHUSA
3aKOHOB MaTeMaTHKH B HaykKe, TEXHHKe M ucKyccTBe. OOydaromuecss y3HAIOT O
BBIJAIOIIMXCS pPE3yJIbTaTaX, ITOJYYEHHBIX B XOJ€ pPa3BUTUS MAaTEMAaTHUKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenbHO-MeTOANYECKas: TUHUSA «MHOKECTBa U JIOTMKa» BKIIIOYAET B
ceOst 3JEMEHTBl TEOPUM MHOXKECTB W MaTeMaTU4yecKoil Joruku. TeopeTuko-
MHOECTBEHHBIE MIPEACTABIEHUS MPOHU3BIBAIOT BECh KYpPC IIKOJIBHON MaTEMAaTHKU
U TpeasiaraloT HauOoJyiee YHUBEPCAJIbHBIN S3bIK, OOBEIUHSIONIMI BCE pa3Jiesibl
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MaTeMaTUKH © €€ TPUIOKEHUN, OHHM CBS3BIBAIOT pa3HbIE MATEMaTHUYECKUC
JTUCIUTUIMHBI W WX TPWIOKEHUs B eauHoe 1enoe. [loaTomy BaxHO 1ath
BO3MOXKHOCTh OOy4arolieMycss MOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTEMaTUKH W HCIOJb30BaTh €ro JJi BBIPAXKEHUS CBOMX MBICIIEH.
Jpyrum BaXXHbIM TPU3HAKOM MaTEMaTUKH Kak HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €H CTpOrocTb OOOCHOBAaHWW U CIIEJJOBAaHUE OMNPEACIEHHBIM
OpaBWJiaM  TOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO € 3JIEMEHTaMHU
MaTE€MaTUYECKOM JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIILIEHUS
o0y4Jaroumxcsi, o3BOJISIET UM CTPOUThH CBOU PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
npaBuil, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIIJICHUSI.

B yue6HOM Kkypce «AnreObpa M Hayajla MaTeMaTUYECKOTO aHaJIH3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJICTUPOBAHMS, KOTOPHIC MPU3BAHBI
crocoO0CTBOBAaTh (HOPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEH peabHBIX
CUTyallMii, MCCIEJOBaHUS HTHUX MOJENed ¢ MOMOIIbI0 amnmnapara anreOpsl U
MaTeMaTHYeCKOr0 aHallh3a, WHTEPIPETAlMH TOJYYCHHBIX pPE3yJIbTaToB. Takue
3aJlaHUS BIUIETCHBI B KOXKIIBIN U3 Pa3/eioB MPOTPaMMBbI, TTOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca HIMPOKO HCIOJIb3YeTCs I peuieHus] MpUKIaAHbIX 3anad. [lpu
pelIeHUH  peaibHbIX  NPAKTUYECKUX  3ajJady  oOydyarouuecs  pa3BUBAIOT
HAOJIIOAATeNIbHOCTh, YMEHHME HaxOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
WCIIOJI30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMY.
JlesitenpHOCTh MO  (OPMUPOBAHHWIO HABBIKOB PEIICHUS NPHUKIAJAHBIX  3a7ad
OpraHu3yeTCs B MpoIlecce U3yUeHUs BCEX TeM yueOHOro Kypca «Anredpa u Hayaa
MaTEMaTUYECKOTO aHaTU3ay.

Ha wusyuyenme yuebGHOro Kypca «Anrebpa MW Hayala MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 JacoB (4 4aca B HEJIEINIO).



COJEPKXAHME OBYUYEHUA
10 KITACC

Yucaa v BBIYMCICHUSA

Pannonanbubie uynciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOU, MPOILIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [lpumenenue npoOeld ¥ TPOLIEHTOB ISt
pELIEHUs NPUKIAAHBIX 3a7a4 U3 Pa3JINYHbIX OTPACiIeh 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  4uciia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCIA.
Apudpmernueckue  omnepalud € JACUCTBUTEIbHBIMU  YUCIaMd.  Moayinb
JNEeUCTBUTEIBLHOTO YHCIa U €ro cBoicTBa. [IpubmmkEHHbIC BHIYMCIICHUS, MMPaBUia
OKpYTJICHHS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ 1nenbIM nokazareneM. buHoM Herlotona. Hcnosb3oBaHue
HOJIXOAIICH (POPMBI 3aMUCH IEUCTBUTEIBHBIX YUCEN AJISl PEIICHUS MTPAKTHIECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM IOKA3aTEJIEM.

Jlorapudm uymcna. CpolictBa norapudma. JlecaTuyHble W HaTypasibHbIE
JorapuQMmsbI.

CHHyC, KOCHMHYC, TaHT€HC, KOTaHI'€HC YHCIOBOTO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHI'€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa W TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCUIIbHBIE YpaBHEHUSI W ypaBHEHHs-CiencTBUsA. HepaBeHCTBO,
pELIEHUE HEPABEHCTBA.

OCHOBHBIE METO/BI PEUICHHS LETBbIX U APOOHO-PAMOHATILHBIX YPaBHEHUHN U
HEPAaBEHCTB. MHOrOWIEHBl OT OJHOW IIEpEMEHHOW. JlenmeHue MHOrowieHa Ha
MHOIO4JIEH ¢ ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHA
kodppunnentamu. Teopema Buera.

[TpeoOpa3zoBaHust YNCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METO/BI pemeHus
VPPALHOHAIBHBIX YPABHCHUM.

[loka3arenbHble ypaBHEHHUs. OCHOBHBIE METOJbl PEIICHHUS MOKA3aTEIbHBIX

YPaBHCHUU.
[TpeoOpa3zoBaHue BhIpaXXeHH, COAEpKALTUX JTOTapu(MBbI.
Jlorapudmuueckne YPaBHEHHS. OcHoBHBIE METO/IbI peLIeHUs

Jorapu(pMUUECKUX YpaBHEHHI.



OcHOBHBIE TPUTOHOMETPHUICCKHUE bOopMyIIHL. [TpeobpazoBanmue
TPUTOHOMETPUYECKUX BBIpAKEHUN. Pelienrne TpuroHoMeTpuyeCcKuX ypaBHEHU M.

Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHu#. Onpenenurenb MaTpUIbl 2X2, €ro TreOMETPUYECKH CMBICI U
CBOMCTBA, BBIUMCIECHUE €r0 3HAUYCHMS, IPUMEHEHUE OINPEACIUTENS I PelIeHus
CHUCTEMBl JIMHEMHBIX YypaBHEHUHU. PelleHue NpUKIAIHBIX 3a4a4 C IOMOILUBIO
CHUCTEMBl JIMHEWHBIX ypaBHEHMH. lccnenoBaHne TNOCTPOEHHOM MOJENU €
MOMOILIbIO MaTPHUIL U OTIPEICTUTENCH.

[TocTpoeHne MareMaTHuyeCKUX MOJEIel peallbHOM CUTyallud C MOMOIIbIO
ypaBHEHUN M HepaBeHCTB. [IpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PEUICHUIO
MaTeMaTHUYeCKUX 3aJad U 3a/ad U3 Pa3Iu4HbIX oOJacTeld HayKd M peajbHOU
KHU3HU.

DyHKUMM U TPaPUKHU

OyHKuMsa, crnocoOsl 3amaHus ¢GyHKIUU. B3auMHO oOpaTHbIE (QYHKIIHH.
Komnozunuss Qynkumit. I'paduk ¢GyHKIuu. DieMeHTapHble MpeoOpa3oBaHUS
rpadukoB QyHKIMIA.

OObnacTh ompeneneHus U MHOXECTBO 3HaueHUi pynkuuu. Hymm yskumu.
[IpomexyTku 3HaKONocTosiHCTBa. YETHBIC U HEU€THBIE QyHKIMU. [lepruonnueckue
byukuun. IIpoMexyTkn MOHOTOHHOCTH (PYHKIMU. MakCUMyMbl U MHUHHMYMBbI
dbynaknun. Hanbospiiee n HauMeHbIee 3HaYeHUsT (QYHKIINY Ha IPOMEXKYTKE.

Jluneiinasi, KBaapaTtuyHas W APOOHO-TMHEWHAs (QYHKIUU. DJIEeMEHTapHOE
UCCJIeIOBAHUE U MTOCTPOEHUE UX IPadUKOB.

Crenennast GyHKIMS ¢ HATypajdbHBIM U 1IEJbIM MoKa3areneM. E€ cBoiicTBa u
rpa¢uk. CBoiicTBa M rpaduK KOpHS N-OM CTeNeHH Kak (PyHKIHUM OOpaTHOMU
CTENEeHH C HATypaJIbHBIM IOKa3aTeNeM.

[TokazarenbHast u Jorapupmuueckas (yHKIUH, UX CBONCTBA M TpauUKH.
Hcnonb3oBanue rpadgukoB GyHKIMMA 1715 pelieHus ypaBHEHUH.

TpuronomeTpuyeckass OKpPYKHOCTb, OIPEACIIEHUE TPUTOHOMETPUUYECKHUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

OyHKIMOHAIBHBIE 3aBUCUMOCTH B pEalIbHBIX MpOIEccax U SBICHUSIX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4ecKOro aHajm3a

[TocnenoBaTeTbHOCTH, CIOCOOBI 3a/laHus MOcIeAoBaTebHOCTEH. MeTon
MaTeMaTH4eCKON WHAYKIIHH. MoHOTOHHBIE u OTpaHUYEHHBIC
nocnea0BaTeabHOCTH. VcToprsi BO3HMKHOBEHUS MATEMaTHYECKOTo aHaiu3a Kak
aHann3a OECKOHEYHO MaJlbIX.

Apudmernueckas U reoMeTpuUecKas Mnporpeccuu. beckoneuHo yObIBaroias
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMEeTpHYECKOn
Iporpeccuy. JINHENHBIN U 3KCIIOHEHIMANBHBIN pocT. Uucno e. Popmyiia CI0KHBIX
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MPOUEHTOB. VCronp30BaHWE MNOPOTpecCHM JUIA PEUICHHS PEANbHBIX 3a7ad
MPUKJIAJHOIO XapAKTEpA.

HemnpepriBHble (yHKIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHMIITOTHI
rpadukoB ¢yHkuuii. CBoHcTBa (QYHKIMM HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB [UJISl PELICHUS HEPABEHCTB. l[IprMEHEHHE CBOWCTB HEMPEPBIBHBIX
byHKIUI 1715 penieHus 3aaa4.

[lepBas u BTOpasi mpous3BoaHbIEe PyHKITMU. ONpeaeeHne, reOMETPHICSCKUN 1
(bu3MUecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeNbHOU K IpauKy QyHKIIUU.

[IpousBoanbie  3neMeHTapHbIX  (QyHKuud.  IIpousBomHass ~ CyMMBI,
MPOU3BEJEHUS, YACTHOTO U KOMITO3HUIIMHU (PYHKIUH.

MHo:xecTBa M JIOTHKA

MHOKeCTBO, Omepauyu HaJ MHOXECTBAMH M HX CBOMCTBA. J[narpammebl
Oiinepa—Benna. IlpumeHeHHE TEOPETMKO-MHOMXKECTBEHHOTO — amnmapara s
ONMCAHUs pEANbHBIX MPOLECCOB WM SABJIEHUW, NPU PEIICHUM 3a7ad W3 JAPYTruX
y4eOHBIX MPEIMETOB.

OnpeneneHue, TeopemMa, CBOMCTBO MAaTEMAaTUYECKOTO OOBEKTA, CIEJCTBHUE,
JI0KAQ3aTeNbCTBO, PABHOCUIIBHBIE YPABHECHMUSI.

11 KIIACC

Yucaa v BIYMCICHUA

Harypanbhbie u nensle yucna. [IpumeHeHne Npu3HAKOB JEIUMOCTH LIEJIBIX
yucel, HanOonpIuii oOmuii memurens (mainee — HOJ]) m HamMeHsbinee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:to, anropurma EBkimaa i pemenus
3a/1a4 B 1IEJIBIX YUCIIAX.

Kommnekcuble uucia. Anredpandeckas U TpUTOHOMETpUYeckas (GOpMbl
3aMMCH KOMIUIEKCHOTO 4YHClIa. Apu(METUUECKHE OIepanud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHHE KOMIUIEKCHBIX YHCENI Ha KOOPAWMHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHn u3 KOMIUIEKCHOTO uuchna. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHUs] PU3NYECKUX U TEOMETPUUECKUX 3a/1ay.

YpaBHeHUS U HEPABEHCTBA

CucrteMa ¥ COBOKYNHOCTh YpaBHEHHM U HEPaBEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIC/ICTBUSL. PaBHOCUIIbHBIE HEPABEHCTRBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHMM C  MOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PelieHrne TpuroHoMETpUYECKUX HEPABEHCTB.

OCHOBHBIE METOJABl PEIICHUS TOKa3aTeNbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUSI UPPALIMOHATBHBIX HEPABEHCTB.



OCHOBHBIE METOJBl PELICHUS] CUCTEM M COBOKYIMHOCTEW palHUOHAIbHBIX,
UPPALMOHATIbHBIX, IOKA3aTENbHBIX U JIOTAPU(PMUUECKIX yPaBHEHUH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMHU.

[IpumeHeHne  ypaBHEHUH, CHUCTEM W HEPAaBEHCTB K  PEIICHHIO
MaTeMaTHUYECKUX 3aJad U 3a/Jad U3 pa3IuyHbIX o0jacTeldl HayKu M peajJbHOU
JKW3HU, UHTEPIIPETALNS MIOJYYEHHBIX PE3YyJIbTATOB.

DyHKIUHN U TPAPUKH

I'paduk xommozunum GyHkIUHA. ['eomerpuueckue oOpa3bl ypaBHEHUH W
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpruyeckue QyHKIUHU, UX CBOWCTBA U TpaUKH.

['padmyeckue MeTOABl pellIeHUsT YpaBHEHUH W HepaBeHCTB. [ 'paduueckue
METO/bl PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMHA Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCHMOCTEH, KOTOpPbIE BO3HMKAIOT MpPU PEUIEHUM 3aJad U3 APYIMX Y4YEOHbIX
IIPEAMETOB U PEATIbHOM KU3HHU.

Hayaja MaTeMaTH4eCKOIo aHAJIM3a

[TpumeHeHre MPOM3BOIHON K MCCIIEIOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
3KCTpeMyMbl.  HaxoxaeHue  HamOOJbIIEr0O UM HAaUMEHBIIErO  3HAYEHUH
HENPEpbIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumeneHne NPOU3BOMHOM JUIA HAXOXKACHUS HAWIIY4dIlEero pEIICHUs B
NPUKIAIHBIX 3a1a4dax, Ui ONpPEACIIEHUS CKOPOCTH M YCKOPEHHMs Ipolecca,
3a1aHHOTO (HOPMYIION WU TpadUKOM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpasHbIX. IllepBooOpa3Hbie
aJieMeHTapHbIX pyHKUMi. [IpaBuna Hax0XeHUS 1EPBOOOPa3HBIX.

WHurerpain. I'eomeTpuueckuii CMBICII HHTErpasa. Brruncnenue
onpeaenéHHoro uurerpaia no gpopmyne Hetorona-Jleitbuuna.

ITpumeHeHne uHTErpajsa A HaXOXKICHUS IUIOIAAeH MIocKuX ¢Guryp u
00BEMOB reOMETPUUECKUX TEJL.

[Tpumepsr pemennii nuddepeHINanbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICJIMPOBAaHUE peajbHBIX TMPOIECCOB € MOMOILIbI0 U depeHInantbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJIT'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJBbTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3HUIINH 00YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOr0  OOIIecTBa,  MpPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBIICHU,
NpoIeAyp TPaKIAHCKOTO o0OIIecTBa (BBIOOPHI, OMPOCHI M JIPYTroe), yMEHHUeE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GYHKIHUSIMY ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPa)KJAHCKOM HICHTHUYHOCTH, YBAXKEHUS K
MPOILJIOMY M HACTOSILIEMY POCCUHCKOW MAaTEMATHUKHU, EHHOCTHOE OTHOILIECHHUE K
JOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIXKCHHM B JAPYTMX HayKax, TEXHOJOTHUAX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOro Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3TUUYECKOIO IMOBEACHUS, CBSI3aHHOTO C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTW)KCHUNM HAyKHM M JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYHUBOTO OYyAYIIETO;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETHUKY MaTEeMaTHUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a7a4, PEUICHUH, pacCy AEHUI, BOCOPUUMYHUBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uYeCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYeCKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 06€30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370POBBIO (30pOBOE TUTAHWE, COATAHCUPOBAHHBIN DPEXUM 3aHATUUA U
OTZIbIXa, peryisipHasl pu3nyeckas aKTUBHOCTH), (PM3UUYECKOE COBEPLICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHOM AEATEIBbHOCTHIO;

6) TpPy10BOT0 BOCIIMTAHMS:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTH TPYAOTIOOWs, HHTEpEC K
paznuyHbiM  chepaMm  TPOPECCHOHATIBLHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
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Oynymeir mpodeccur u pearr30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTh K  MaTeMaTHYecKoMy  OOpa3oBaHUIO U
caM000pa30BaHHI0O HA MPOTSHKEHWH BCEUW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PELICHUH NTPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABJICHHOCTH;

7) 3K0JIOrH4€CKOr0 BOCIIUTAHMA

c(OpPMUPOBAHHOCTh  AKOJIOTMUECKON  KyJNbTYypbl, TOHHUMAaHHUE BIIMSHUS
COLMAJIbHO-DKOHOMHYECKUX ITPOLECCOB HA COCTOSHUE NMPUPOJHON M COLMAIBHOU
Cpellbl, 0CO3HAHHUE ITI00aIBHOIO XapaKkTepa 3KOJOTHUYECKUX MPOOJIeM, OpUEHTALINSA
Ha MPUMEHEHHE MAaTeMaTHMYECKUX 3HaHWM i1 peleHus 3axad B oO0jacTu
OKPYKAaIOIIEH Cpeapl, IUIAHUPOBAHUE IIOCTYNIKOB M OLEHKM HX BO3MOXHBIX
MOCIICICTBUUN [T OKPY’KAIOILIEN CPEbI;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKM W OOIIECTBEHHOM  NPAKTUKH, [OHUMAaHHE
MaTeMaTHYeCKON HayKH Kak c(epbl 4YeIOBEUECKON MAesTeNbHOCTH, ITaloB €€
pa3BUTHS M 3HAYUMOCTH JUIA pPa3BUTUS LUBWIM3ALMH, OBJIAJEHUE SI3BIKOM
MAaTeMaTUKM M MaTeMaTUYECKOM KyJIbTypOM KakK CpEICTBOM IIO3HAHUSA MHDA,
TOTOBHOCTb OCYILECTBJIATh IIPOCKTHYIO U MCCIIEIOBATEIbCKYIO JIESTEIBHOCTD
WHIUBUYyAJILHO U B TpYyIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jlornyeckue aeicTBus:

BBIBISIT M XAPaKTEPHU30BaTh CYIICCTBEHHBIC IPU3HAKM MAaTEMaTHYECKHX
OOBEKTOB, MOHATUH, OTHOLUIEHUH MEXAy MNOHATHAMH, (OPMYyIUPOBATH
omnpezieNieHus MOHATUH, YCTAaHABIIMBATD CYIIECTBEHHBIA MPU3HAK KiIacCU(UKAIINH,
OCHOBaHUs AJ11 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPHH TPOBOUMOTO aHAJIH3a;

BOCIIpUHUMATh,  (OPMYyIUPOBaTH U  MPEoOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIIbHBIE U OTPULIATENIbHBIE, €IUHUYHBIE, YACTHBIE U OOILUE, YCIOBHBIE,

BBIABIIATh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (hakTax, JAaHHBIX, HAOIIOJCHUAX U YTBEPXKACHUAX, MpearaTb KPpUTEpUU i
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUM;

JienaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTUKM, JACAYKTUBHBIX H
VMHIYKTUBHBIX YMO3aKJIIOUEHHM, YMO3aKIFOUCHHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMBIE U OT MPOTUBHOTI'O), BEICTPAUBATh aPTYMEHTALMIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BBIBOIBL;
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BbIOUpaTh cmoco0 pemieHus ydeOHOW 3amayu  (CpaBHUBATh HECKOJBKO
BapHAHTOB  pEUICHHs, BbIOMpaTh HamOojee MOAXOMAUIMH ¢ y4EToM
CaMOCTOSITENIbHO BBIJICTICHHBIX KPUTEPUEB).

Bba3oBble ucciiegoBarejbLCcKue JeHCTBUA:

UCIOJIb30BAaTh BOMPOCH KaK HCCIENOBATEIbCKUNA HWHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOJeMy,
yCTaHaBIMBAaTh MUCKOMOE W JaHHOE, (pOpMHpOBaTH TUIOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
110 YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro 00ObeKTa, sBICHHS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMH, SBJICHUSIMH, POLIECCAMU;

CaMOCTOSITENIbHO (OPMYIUPOBAaTh OOOOIIECHUS W BHIBOJABI IO pe3yjbTaTam
OpOBEAEHHOTO  HAOMIOACHUS, UCCIENOBaHMS, OIEHHWBAaTh  JIOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKXkKe BbIABUTATH
IPEJNOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSX.

Pabora ¢ nndopmanmeii:

BBISIBIIAATh €UIUTH WHPOPMAIMY, TaHHBIX, HEOOXOIUMBIX AJISi OTBETa Ha
BOIIPOC U JUIsI pEILICHUS 3a/1a4H;

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIOB, aHAIU3HPOBATH,
CHUCTEeMAaTU3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMALMIO PA3TUYHBIX BHUAOB U
¢dbopmM npencTaBiIeHuUs;

CTPYKTYpUpOBaTh MH(POPMALMIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WILTIOCTPUPOBATH rpauyecKH;

OLICHHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
c(hOpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKAaTHBHbBbIE YHHBeEpPCcAJbHbIE YueOHbIEe 1eiCTBUSA

Oo0menue:

BOCHpI/IHI/IMaTB nu CI)OpMYJ'IHpOBaTB CY)KI[GHI/IH B COOTBCTCTBUHU C YCHOBI/IHMI/I 51
HeaIMU  OOIIEHUs, SICHO, TOYHO, I'PaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX W NMHUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHUS IO XOJIy PCIICHHS 3aadH,
KOMMEHTHPOBATH MOJYYEHHBIN PE3yJIbTAaT;

B XOJIe¢ OOCYXKIIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAeMOM TEMHI,
npoOJIeMBbl, pelaeMOl 3a7add, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIMOCTaBIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
nuaiora, oOHapy)KMBaTh Pa3jIM4Me M CXOJCTBO IMO3WIIHUHA, B KOPPEKTHOW (opme
dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHUS,
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IIPEACTABIATh PE3YJIbTAThl PEIIEHUs 3a1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMaT BBICTYIUIEHHA C Y4YETOM 3ajad
Npe3eHTALNHU U OCOOCHHOCTEH ayAUTOPHUH.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YueOHbIE NeiCTBUS

Camoopranuzanus:

COCTaBJIATH IUJIaH, AJITOPUTM PEIICHUS 3a7a4d, BEIOMpPATh CIIOCOO pelIeHus ¢
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUHN ¢ y4ETOM HOBOW MH(OpMALIUK.

CaMOKOHTPOJIb, YMOIMOHAJILHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATEIbHOW  pediekcuu KaKk  OCO3HAHUS
COBEPILIAEMbIX JCHUCTBUN M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJIEThH
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJIS Tpoliecca W pe3yjbTaTa pelieHus
MaTeMaTU4YE€CKOM 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH IIPH PEUICHUN 3a/1auH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX,
HaMJICHHBIX OIIKUOOK, BBISIBICHHBIX TPYHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTaTa LU U YCIOBUSAM, OOBSICHATh TPUUUHbI
JTOCTIDKCHUSI WM HEIOCTHUKEHUSI PE3YJIbTATOB JESITEIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBmecTHAasl 1eATEJIbHOCTD:

NOHUMAaTh M MCIOJb30BATh MPEUMYIIECTBA KOMAHAHOW W WUHAMBUIYATHbHON
paboThl TpU pEeHIeHUH Y4YeOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOMU
NEeSATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIMI0 COBMECTHOW pPabOThI, pacrpeneisiTh
BUJIBI paboOT, JIOrOBAapUBAThCH, OOCYX IaTh TMPOIECC U PE3ydbTaT PabdOoThI,
0000111aTh MHEHUSI HECKOJIBKUX JIFOCH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboThl (0O0CykaeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBl» H HWHBIE), BBHINIOJHATH CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOWM JEHCTBUS C JPYTMMU YICHAMH KOMAaH]IbI, OIICHWUBATH
KaueCTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUsIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kjacce oOy4aromuics TOJMYYUT CIEIYIONTUE
PEAMETHBIC PE3YJIbTaThl MO0 OTACIBHBIM T€MaM pabouell mporpamMmbl Y4eOHOTO
Kypca «Anrebpa u Hadasla MaTeMaTUYECKOTO aHATTN3ay:

Yucjia v BBIYUCTICHHUSA
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CBOOOZHO OMEpPUPOBATh MOHITHSIMH: PAIMOHATIBLHOE YHCIIO, OECKOHEUHas
nepuoanyeckas ApoOb, TPOIEHTHI, HPPALUOHAIBHOE YHCIO, MHOXECTBa
pPAlOHAIIBHBIX U JIEMCTBUTENIBHBIX YUCEI, MOAYJIb JEUCTBUTEIBHOTO YUCIA;

OPUMEHATHh JpOOM M MPOLEHTHl [Js pPEIIECHUs MPUKIAJHbIX 33434 U3
PA3JIMYHBIX OTPACIIEV 3HAHUM U PEATIbHOU KU3HU;

NPUMEHATH NPUOIKEHHBIE BBIYUCIICHUS, TPaBUJIa OKPYTJICHUS, TPUKHUIKY U
OLICHKY pe3yJIbTaTa BBIYUCICHUM;

CBOOOZHO ONEpUpPOBaTh IOHATHEM: CTENEHb C LENbIM II0Ka3aTeseM,
UCIOJIb30BaTh MOAXOAAILYI0 (POPMY 3alIUCH IEHCTBUTENBHBIX YNCEN AJIS PEIICHUs
IIPAKTUYECKUX 3a]a4 U NPEJCTaBICHUS JaHHBIX;

CBOOOJHO OMEpPUPOBATH MOHATHEM: apUPMETHUECKUNA KOPEHb HATYpaJIbHOU
CTEIICHH;

CBOOOJHO ONEPUPOBATH OHATHEM: CTENEHD C PALIMOHAIBHBIM IIOKA3aTEIIEM;

CBOOOZHO OINEPUPOBATh MOHATUSAMU: JOrapupM uMciIa, JECATUYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBI;

CBOOOZHO OMEpUPOBATh MOHITUSIMH: CHUHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC
YUCJIOBOTO apIyMEHTAa;

OIEPUPOBATh MOHATUAMU: aPKCUHYC, aPKKOCHHYC M apKTaHIE€HC YHCIOBOTO
apryMeHTa.

YpaBHeHMS U HEpaBeHCTBA:

CBOOOZHO OMEpPUPOBATH MOHATHSIMH: TOXKAECTBO, ypaBHEHUE, HEPABEHCTBO,
PABHOCUJIbHBIE YPABHEHUS U YPABHEHUSA-CIICCTBUSL, PABHOCUIIbHBIC HEPABEHCTBA,

OPUMEHATh pa3JM4YHble METOJbl pEIICHUs pPAlMOHAIBHBIX U JApOOHO-
palMOHAIBHBIX YPAaBHEHUM, IIPUMEHATH METOJ HHTEPBAIOB Ul PEIICHMS
HEPABEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: MHOTOUYJIEH OT OJHOW NEPEMEHHOI,
MHOIOYJIEH ¢ MLedbIMU KO3(p(ULUEHTaMH, KOPHM MHOIOYJIEHAa, HPUMEHSThH
JIEJICHME MHOTOWIEHA HAa MHOT'OYJIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUIS pELIeHus 3a1ad4;

CBOOOZHO OMEpPUPOBATh MOHITUAMM: CHCTEMa JIMHEWHBIX YpaBHEHHI,
MaTpULa, ONpPEAEIUTENh MATpULbl 2 X 2 U €ro Ie€OMETPUYECKHUHA CMBICI,
WCIIOJIB30BaTh CBOMCTBA ONpENEHUTENs 2 X 2 JuIsl BBIYMCICHUSA €r0 3HAYCHUS,
IPUMEHATh ONPEICIUTENIM Ul PELIECHUs CUCTEMbl JIMHEWHBIX YPaBHEHHH,
MOJEIUPOBATh PEANBHBIE CUTYAIIUU C OMOIBIO CUCTEMBI JINHEWHBIX YPABHEHHM,
WCCIIE0BATh IIOCTPOEHHBIE MOJENM C IIOMOINBI0 MAaTpULl U ONIPEAEIIHUTEIIEH,
VHTEPIPETUPOBATH IIOJyUYCHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JICHCTBUM C KOpPHSAMHU JUIsl IpeoOpa3oBaHUsA
BBIPAKCHUU,
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BBITMIOJIHATH MPeoOpa30BaHMUs YUCIOBBIX BBIPAXKEHUN, COJIEPKAINX CTEICHH C
palroHaIbHBIM TIOKa3aTeNIeM;

UCIOJIb30BATh CBOICTBa norapuMoB IS npeodpazoBaHus
norapupMHUUECKUX BbIPaKCHUH;

CBOOOJIHO OIEPUPOBATH MOHATUSAMH: HUpPpalMOHAJIbHBIC, MOKa3aTelbHbIE U
JorapuMuuecKre ypaBHEHHUS, HAXOAUTh UX PEIIECHUS C TIOMOIIbIO PABHOCUIIBHBIX
MEPEXO0/I0B HIIM OCYIIECTBIISS TPOBEPKY KOPHEH;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpUUECKHEe (GOPMYIIbI s IpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHUH;

CBOOOJHO OIEPUPOBATH MOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATh HeoOXoaumble (GOpPMyINbl  JUIsl  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUII;

MOJICIUPOBAaTh pEajJbHbIE CHUTyallMd Ha S3bIKE aiureOpbl, COCTABIATH
BBIDQKEHUS, YpPaBHEHUs, HEPAaBEHCTBA TII0 YCIOBHIO 3aJayd, KCCIEI0BATh
MOCTPOEHHBIE MOJIEIIN C HCTIOIb30BAHUEM alllapara aiareopsbl.

DOyHkuuu U rpapuku:

CBOOOJHO OMEPUPOBATH MOHATHAMU: (QYHKIUS, CIOCOOBI 3aaHus QYHKIUH,
B3aUMHO OOpaTHble (PYHKUIMM, KoMmo3unus GyHKIUH, Tpaduk QyHKINH,
BBITIOJIHATH 3JIEMEHTapHbIE TpeodpazoBaHus rpaduKoB QYHKLINHI;

CBOOOZHO OMEpUPOBATH MOHITUSIMH: OOJIACTH OMpEACNICHUS U MHOMXKECTBO
3HaYeHUHN QPyHKINU, HYTU QYHKIIUH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJTHO ONEpUPOBATh MOHATUAMHU: UYETHBIE W HEu€THBIE (YHKINH,
nepuoauieckue QyHKIHUU, TPOMEKYTKA MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMBI U
MUHUMYMBl (DYHKIMHM, HauOonblllee W HaUMEHbIIee 3HadeHWe (YHKIUH Ha
IPOMEXKYTKE;

CBOOOJHO OMEpPUPOBATH MOHATUAMM: CTENEHHAs (QYHKIUS C HATYPaJbHBIM U
HeNbIM TO0Ka3zaTesneM, IpapuK CTENEeHHOW (QYHKUMU C HATypajJbHBIM M IEJIbIM
nokasaresneMm, rpaduk KOpHsS n-Oi CTENEeHHW KakK (yHKIHUU OOpaTHOM CTENmeHH C
HaATYpaJIbHBIM IOKa3aTeleM;

ONEepUpPOBaTh MOHATUSMH: JIMHEHHAs, KBagpaThyHas M JAPOOHO-TUHEHHAs
(YHKIIMH, BBITIOTHATH JIEMEHTAPHOE UCCIIEI0BAHUE U MIOCTPOCHHUE UX TPAPUKOB;

CBOOOJTHO OIEPHUPOBATH MOHATHAMHU: TOKa3aTelbHas M JOorapupmMuueckas
¢yHKIMK, MX CBOWCTBA M TrpaduKH, UCHOJIB30BATh UX TIpaduKd I PELICHUS
YPaBHEHMU;

CBOOOZHO OMEPUPOBATh MOHITUSIMH: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
OTIpeieIeHne TPUTOHOMETPUUECKUX (PYHKIUI YUCIOBOTO apryMEHTa;

UCMONb30BaTh Tpaduku (GYHKIMA Ui MCCIEJOBAHUS MPOLECCOB U
3aBUCHUMOCTEH MpU pEIIeHUM 3a7ad U3 JPYTHX Y4eOHBIX MPEJAMETOB U PeajbHOIl
KHU3HU, BBIpAXaTh (HOPMyIaMH 3aBUCIMOCTH MEX]Ty BETMUMHAMH;
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Hauana MaTeMaT4ecKOro aHajamusa:

CBOOOJTHO OMEPUPOBATH TMOHATUSAMU: apuPMETHUYECKass W TEOMETpUIECKas
mporpeccusi, 06CKOHEYHO yOBIBAIOIIAsi TEOMETPUYECKask IPOTPECCHs], TUHEHHBIN U
HKCIOHEHIUATBLHBIN poCT, (OpMysa CIOXKHBIX MPOILIEHTOB, UMETh MPEICTAaBIICHUE
0 KOHCTaHTE;

UCIIOJB30BaTh MPOTPECCUU ISl PEUICHUS pPEealbHBIX 3a]ay MPUKIAJTHOTO
Xapakrepa;

CBOOOJIHO ONEpPUPOBATH MOHATUSIMU: MOCIEI0BATENBHOCTD, CIOCOOBI 3aJaHus
MOCJEA0BATENBHOCTEH, MOHOTOHHBIE W OTPaHUYEHHBIE TOCIJIEIOBATEIBHOCTH,
MIOHUMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaKk aHaliu3a
OCCKOHEYHO MaJIbIX;

CBOOOJTHO OIEpUPOBATh TOHITHSMHU: HENPEPHIBHBIE (YHKINH, TOYKU
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpaduka QyHKIUH;

CBOOOJITHO OIEpUpoBaTh MOHATHEM: (YHKIMS, HENpepbiBHAs Ha OTPE3KE,
MIPUMEHSTh CBOMCTBA HETIPEPHIBHBIX (DYHKITUN TSI pEIICHUS 33]1a4;

CBOOOJTHO OIEpPUPOBATh TOHITHSAMHU: TIepBas U BTOpasi IPOU3BOIHBIC
byHKIIMM, KacaTenbHas K TpaduKy QyHKINH;

BBIYUCJIIATH MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHHUS, YACTHOIO U KOMIO3ULIUU
NBYX (DYHKIMH, 3HATh TPOU3BOJAHBIC AIIEMEHTAPHBIX (PYHKIUH;

WCIIOJIb30BAaTh TEOMETPUYECKUN W (DU3UYECKUN CMBICT TPOWU3BOIHON ISt
penieHus 3ajad.

MHo:xecTBa M JIOTHKA:

CBOOOJTHO  OMepupoBaTh  MOHATUSIMU:  MHOXECTBO, OINEpaluyd  HaJ
MHOYXECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapar Jyisi OMUCaHUs PeallbHbIX
IIPOIIECCOB U SBJICHUM, TP PEIICHUH 33]1a4 U3 APYTHX YIeOHBIX MPEIMETOB;

CBOOOJIHO OIEpUPOBATh MOHATHUSIMU: OINpEJEIeHHe, Teopema, ypaBHEHUE-
CJIeICTBHE, CBOMCTBO MaTeMaTHUYE€CKOTr0 00bEKTa, J0Ka3aTeIbCTBO, PABHOCUIIbHBIE
YpaBHEHUS U HEPABEHCTBA.

K xonmy oOydenuss B 11 kiaacce oOydarommuiics MHOJYYUT CIEIYIOIINE
IPEAMETHBIC PE3yJIbTaThl MO0 OTACIBHBIM T€MaM pabouell mporpamMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEeMaTUYECKOr0 aHaTU3a:

Yucaa v BBIYUCTCHUA:

CBOOOJTHO ONEPHPOBATH TOHITHSAMHU: HATYpPaIbHOEC U I1IE€JI0€ YHCIIO,
MHOXECTBa HATypaJbHBIX U LEJbIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JEITUMOCTU
uenbix yucen, HOJ n HOK HaTypalibHBIX 4MceNn sl pelIeHUs 3a1a4, IPUMEHSTh
anroput™ EBknupa;

CBOOOJTHO OIEpPUPOBATH TMOHATHEM OCTaTKa [0 MOJYJII0, 3alUChIBaTh
HaTypaJIbHbIE YHUCJIA B PA3TUYHBIX MO3UIITMOHHBIX CUCTEMAX CUHCIICHUS;
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CBOOOZHO OMNEPUPOBATH MOHATUSAMHU: KOMILJIEKCHOE YHUCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIE YHCa B ajaredpanyeckoil u
TPUTOHOMETPHUUYECKOI (hopMe, BBHIMIOIHATH apu(METHUECKUE ONepalii ¢ HUMHU U
U300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZHO OMEpHUPOBATh MOHATHUAMU: HppaIMOHAJbHBIE, MOKa3aTeIbHbIE U
jgorapu(pMUUECKHe HEpPaBEHCTBA, HAXOAUTh WX PEUICHUS C  TOMOIIBIO
PaBHOCHWJIbHBIX MTEPEXO/I0B;

OCYHIECTBJISITh OTOOpP KOpHEH TMpU pEIIeHUMH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOZHO OMNEpPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh HeoOXoaumble (GOpMyINbl  JUIsl  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJITHO OIEPUPOBATH MOHATUAMU: CUCTEMAa U COBOKYIHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCWIbHBIE CUCTEMBI U CUCTEMBI-CIECACTBHS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALMOHAIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHHUH U HEPABEHCTB;

pemarb palHOHAJIbHBIE, UppALMOHAJIbHBIE, NIOKa3aTEeJIbHBIE,
jJorapuMUYECcKre U  TPUTOHOMETPUUECKHE YpaBHEHHMS M  HEpPaBEHCTBA,
COZEpIKAINE MOYJIM U TapaMeTphI;

OPUMEHATH TpadudecKue METOMbI JJIsl PelIeHUs] YpaBHEHUI U HEPAaBEHCTB, a
TaKXe 3aJ1a4d ¢ apaMeTpaMu;

MOJICIMPOBATh peajbHble CUTyallMd Ha S3bIKE alreOpbl, COCTaBIATh
BBIDAKECHUS, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI IO YCIIOBHIO 3aJayH,
UCCIIEJIOBaTh IIOCTPOCHHBIE MOJIENIM C HCIOJb30BAHUEM ammapara ajireOpsl,
WHTEPIIPETUPOBATH ITOJyYCHHBIN PE3YyJIbTAT.

DyHKUMM U TPaPuKu:

CTpOUTh Tpaduku KOMIO3ULMK (GYHKUHUNA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCIIEJIOBAaHMSI U CBOMCTB KOMITO3UILIUU ABYX (PYHKIIHI;

CTPOUTh TEOMETPUYECKHE 00pa3bl YypaBHEHHMH M  HEPaBEHCTB Ha
KOOPJMHATHOM IIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSAMU: TrpadUKH TPUTOHOMETPUUYECKHUX
byHKIIH;

OPUMEHATh (GYHKIUM Ui MOJEIMPOBAHHUS W HCCIEAOBAaHUS pEalTbHbBIX
IIPOLIECCOB.

Hauvana MaTeMaTH4ecKOro aHajamsa:

UCIIOJIb30BATh MPOU3BOIHYIO JIJISl UCCIIEIOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
U DKCTPEMYMBI;
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HaXOAUTh HauOOJbIIee U HAMMEHbIIIeE 3HAUeHUsI (PYHKIIMH HENPEPHIBHON Ha
OTpE3Ke;

UCIIONIb30BaTh MPOU3BOJIHYIO JUIsI HAXOXKIEHUS HAWIY4IIer0 pEIIECHUS B
OPUKIAJHBIX, B TOM YHCJE€ COLMAJIbHO-DKOHOMUYECKHX, 3ajadax, Ui
OTIpeNIeIeHNs] CKOPOCTM M YCKOpPEHMs Ipolecca, 3adaHHOro (opmMynoil wim
rpadukom;

CBOOOZHO ONEpUpPOBATh TOHATUSAMHU: TEpPBOOOpa3Hasi, ONpeAeTEHHBIN
MHTErpaj, HaXOIUTh MNEPBOOOPA3HBIC 3JIEMEHTAPHBIX (YHKIUA U BBIYUCIATH
uHTerpai no gpopmysne Herotona-JIeitoHuna;

HAXOJUTh IUIOLIA/IN TUIOCKUX (GUTYp U 0OBEMBI TEJl C MOMOIIbIO HHTETPAaa;

UMETh TNPEJICTABICHUE O MaTeMAaTHUYECKOM MOJCIMPOBAHUHM Ha IMPUMEPE
cocTapiieHUs AU PepeHnanbHbIX YPaBHEHHUIA;

pemaTh MpUKIAJHbIe 3a/a4d, B TOM YHCJIE COIMATbHO-?)KOHOMHYECKOTO U
¢u3nUecKoro xapakrepa, CpeCTBAMU MaTeMaTHUYECKOT0 aHAIN3A.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3aeioB U TeM

KonTpoJibHble
n/n MPOrpamMmmMbl Bcero

padoTsbI

MHO0KeCTBO IEHCTBUTEILHBIX YHCE.
MHuorousnensl. PaiimonanbHbIC
ypaBHEHUS U HepaBeHCTBA. CHCTEMBI
JMHEWHBIX YpaBHCHUH

Oynkuuu u rpapuku. CreneHHas

12 1
(GYHKLHUS C LETBIM ITOKa3aTelleM

Apudmerndeckuii KOpeHb N-0 CTENIEHH. 15 |
Hppanuonaibuble ypaBHEHUS

[TokazaTenpHas GyHKIIHS.

10 1
[ToxazarenbHblEe YypaBHEHUS

Jlorapugmuueckas QyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS

TpUroHOMETPUYECKHUE BBIPAXKEHUS U ” ]

ypaBHEHUS

7 [TocnenoBaTeTbHOCTH U TPOTPECCUH 10 1

8 HenpepsiBable pynkmuu. [IponsBoanas 20 1

[ToBTOpeHue, 06001ICHNE,
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I1O0

ITPOTPAMME 136 10




11 KITACC

KoaunuecTBO 4acoB

Ne
HaumeHoBaHue pa3esioB M TeM NPOrpaMMbl KoHTpoJabHbIe
n/n Bcero
padoTsI
1 HccnenoBanme QyHKIMIA ¢ TOMOIIBIO TIPOU3BOIHOMN 22 1
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'paduku TpuroHOMeTpUYECKUX (YHKITAMN. 14 1
Tpuronomerpuyeckre HEpaBeHCTBA
4 HppatnmonanbHble, MOKa3aTeIbHbIC U 24 i
norapuMuYecKre HEPaBeHCTBA
5 KommiekcHbie uncia 10 1
6 HarypanbHblie u 11enble yncina 10 1
. CucreMbl panoHaTbHBIX, UPPALMOHATBEHBIX 12 i
MOKa3aTeIbHBIX U JOrapu(PMHUUECKUX YpaBHEHUI
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3aIIisl 3HAHUN 16 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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IHOYPOYHOE IIVTAHUPOBAHMUE 10 KJIACC

Ne
/ Tema ypoka KonuuectBo
n/n
4acoB
MHOk€eCTBO, ONEepaIlMy HaJl MHOKECTBAMH M MX CBOMCTBA 1
2 Huarpammsl Diinepa-BeHnHa 1
VMEHEHHE T TUKO-MHOXECTBEHHOI'O aIllapaTa JJis pelieHus 3a1a4y
[IpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOTO armapara enie 3a1a 1
4 Panmonansubie yncia. OOBIKHOBEHHBIC U ICCATUYHBIE APOOHU, TIPOIICHTHI, 1
OEeCKOHEUYHBIC IEPUOANYECKHE JPOOH
5 Panmonanshblie yncia. OObIKHOBEHHBIE U IECATUYHBIE APOOH, TPOIEHTHI, |
KOHEUYHbIE IEpUOANYECKUE APOOH
OecKoHEeUYHbIEe IEPUOANYECKHE P00
6 [Tpumenenne qpobeii ¥ MPOIEHTOB IS PEIICHUS MTPUKIAIHBIX 3329 1
7 [Ipumenenue npoOeli U MPOLIEHTOB IS PeIIeHUs MTPUKIIATHBIX 3a/1a4 1
JCTBUTENIbHBIC YMCIIA. PallMOHANBHBIE M MppAlMOHAIBHBIE YUCIT
8 enc e € uncina. PannonanbHble AlMOHAJIbHBIC YUCIIA 1
9 ApudmeTnieckre onepanuu ¢ 1eHCTBUTEIbHBIMU YUCITAMH 1
10 Moaynib IeCTBUTENBHOTO YUCTIA U €r0 CBOMCTBA 1
1 [TpubnmxEHHBIC BRIYUCIICHUS, TIPABUIIA OKPYTIICHHUS, IPUKUIKA U OI[EHKA 1
pe3yJibTaTa BBIYMCIEHUN
12 OCHOBHBIE METObI PEILIEHUS LENbIX U APOOHO-PAIMOHATLHBIX |
YpaBHEHUI U HEPABEHCTB
13 OCHOBHBIE METOBI PEIICHUS TIENBIX U APOOHO-PAITIOHATILHBIX 1
YpaBHEHUI U HEPABEHCTB
14 OCHOBHBIE METOBI PELICHUS TIENBIX U APOOHO-PAITIOHATILHBIX 1
YPaBHEHUI U HEPABEHCTB
15 MHoro4ieHsl OT OAHON NEPEMEHHOM. [leleHre MHOTOUYJIEHa Ha |
MHOTOYIEH ¢ ocTaTkoM. TeopeMa be3y
16 MHorousneHs! ¢ nensiMu kodpdunuentamu. Teopema Buera 1
17 Pemenue cucrem TMHEWHBIX YpaBHEHUI 1
18 Pemrenne cucreM TUHENHBIX YpaBHEHUN 1
19 Matpuiia cucTeMsl JIMHEWHBIX ypaBHEHUN. OnpenennTenb MaTpuLbl 2X2, 1
€ro reOMETPUYECKUM CMBICIT M CBOMCTBA; BEIUMCIICHUE €T0 3HAUCHUS
20 Onpenenurtenb MaTpUIBI 2X2, €r0 TEOMETPUUYECKHUI CMBICIT U CBOMCTBA; |
BBIYHMCIICHHE €0 3HAYECHUS
)1 [IpuMeHeHue onpeaenuTens A peUIeHUs] CUCTEMBbI JIMHEUHBIX 1
YpaBHEHUU
” Pemrenre npukiagHpIxX 3a/1a4 ¢ IOMOLIBIO CUCTEMbI JTMHEHHBIX 1
YpaBHEHUU
7 Pemrenne npukiagHpIxX 3a/1a4 ¢ HOMOUIBIO CUCTEMbI JTMHEHHBIX |

YpaBHEHUI
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KonTponbHas pabota: "PannoHaibHbIe ypaBHEHHS 1 HEPABEHCTBA.

24 . . 1
CucreMbl TMHEUHBIX YpaBHEHHIT"

)5 @ynk1us, crnocoosl 3ananus GpyHkun. BzanmMuo oOpatHbie GyHKINN. 1
Kommosurus ¢pyHKImi

26 I'paduk Gynkmuu. InemenTapubie mpeoOpazoBanus rpaduKoB G YHKIIHHA 1

7 OO6nacth ornpeneneHuss © MHOXKECTBO 3HaueHUH pyHkiuu. Hymm 1
¢bynkuuu. [IpoMexxyTKH 3HaK MOCTOSHCTBA

)3 Uérnabie n Heu€THbie pyHKIUU. [leprnonnueckue Gynkiuu. [TpomexxyTku 1
MOHOTOHHOCTH (DYHKITHH

29 MaxkcuMymbl 1 MUHUMYMBI QyHKIMu. Haubosbiee 1 HaMMeHblee 1
3HauYeHUe PYHKIINHU Ha IPOMEXKYTKE

30 Jluneiinas, KBaJpaTU4Has U IpOOHO-TUHEWHAS PYHKIIUU 1

31 DneMeHTapHOE HCCIIeIOBaHNE U TTOCTPOEHUE TPpaUKOB ATUX (PYHKITUI 1

32 DneMeHTapHOE UCCIeI0BaHuEe U IIOCTPOCHUE IPaUKOB 3TUX (PYHKITHIA 1

33 CreneHsb ¢ LeIbIM ITokasaTeneM. buaom HrroToHa 1

34 Crenens ¢ 1enbM nokaszareneM. bunom Herotona 1

35 CrenenHast GyHKIIMS C HATypaJlbHBIM U LIETbIM MToKazateneM. E€ 1
CBOMCTBaA U TpaduK

36 Kontponbnas padota: "Crenennas pynakuus. E€ cBolicTBa u rpaduk" 1

37 Apudmerndeckuil KOpeHb HaTypalbHON CTETIEHHU U €r0 CBOICTBA 1

38 Apudmerndeckuii KOpeHb HATYpaIbHOW CTETICHH B €T0 CBOMCTBA 1

39 [TpeoOpa3oBaHus YNCIOBBIX BBIPAXKEHUN, COACPIKAIIMX CTENIEHH U KOPHU 1

40 [TpeoOpazoBanHms YUCIOBBIX BRIPAKCHHUH, COEPIKAIINX CTENIEHN U KOPHHU 1

41 [TpeoOpa3oBaHus YNCIOBBIX BBIPAKEHUN, COACPIKAIIMX CTENIEHH U KOPHU 1

4 Wppanmonansuble ypaBHeHUs. OCHOBHBIE METO/IbI PEILICHUS 1
UppalMOHANILHBIX ypaBHEHUN

43 HppaunonansHbie ypaBHeHUs1. OCHOBHBIE METO/IbI PELICHUS 1
UppalMOHANILHBIX ypaBHEHUN

44 HppaunonansHbie ypaBHeHUs1. OCHOBHBIE METO/IbI PELICHUS 1
UppalMOHABHBIX YPaBHEHHH

45 PaBHOCUITbHBIE TIEPEXO/IBI B PEIICHUN UPPALMOHAIBHBIX YPaBHEHUH 1

46 PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUU UPPALIMOHATIBHBIX YPABHEHUN 1

47 PaBHOCUITbHBIE TIEPEXO/IBI B PEIIECHUN UPPALMOHAIBHBIX YPaBHEHUH 1

48 PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUU UPPALIMOHATIBHBIX YPABHEHUN 1

49 CgoiicTBa 1 rpadUK KOPHS N-0i CTETIEHU KaK PyHKIIMA 00paTHOM 1
CTETIEHH C HATYypaJbHBIM ITOKa3aTelIeM
CgoiicTBa 1 rpaduK KOPHS N-0i CTETIEHN KaK PyHKIIMA 00paTHOM

50 CTETEeHU C HAaTYpaJIbHBIM ITOKa3aTeIeM 1
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Konrtponshas padora: "CBoiicTBa 1 rpaguK KOPHs N-0il CTEIEHH.

51 1
HppannonanbHbie ypaBHEHUS"

52 CreneHsp ¢ pallMOHAIBHBIM [IOKA3aTEIEM U €€ CBONWCTBA 1

53 CreneHb ¢ pallMOHANIBHBIM MTOKAa3aTesIeM U €€ CBOMCTBA 1

54 CreneHs ¢ palMOHAIbHBIM [IOKA3aTEIEM U €€ CBONWCTBA 1

55 [TokazaTenpHas GyHKIMS, €€ CBOWCTBA U rpaduk 1

56 Hcnonb3oBanue rpaduka GyHKIUU IS peIIeHUs] ypaBHEHUH 1

57 Hcnons3oBanue rpaduka GyHKIIUN Ul peISHUs ypaBHEHUH 1

58 [Toka3zarenbHble ypaBHEeHUS. OCHOBHBIE METOABI PEIICHUS 1
MOKa3aTeIbHBIX YPABHCHHIA

59 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/bI PELICHHS 1
MOKa3aTeJIbHbIX YPaBHCHUHN

60 [TokazarenbHble ypaBHEeHUsI. OCHOBHBIE METO/bI PELICHUS 1
MOKa3aTeIbHBIX YPABHEHUM

61 KonTponbnas pabora: "[lokazarensHas ¢pynkmwus. [lokazarenbHbie 1
ypaBHEHHUS"

62 Jlorapudm uncna. CoiicTBa gorapudpma 1

63 Jlorapudm uncna. CBoiicTBa Jorapudpma 1

64 Jlorapudm yucna. CoiicTBa Jorapudpma 1

65 JlecsaTHuHBIC U HATYpaJIbHBIC JOTaPU(PMBbI 1

66 JlecATUYHBIE U HATypaJIbHbIE JOTapH (MBI 1

67 [IpeoOpazoBanme BeIpaXEHUHN, COIEPKAIIUX JTOTapHUPMbI 1

68 [TpeoOpa3oBanue BBIPAXKEHHIA, COACPIKALINX JIOTAPU(MBI 1

69 [IpeoOpazoBanme BeIpaXEHUHN, COIEPKAIIUX JTOTapHUPMbI 1

70 Jlorapudmuueckas pyHKuus, €€ CBOWCTBA U rpaduK 1

71 Jlorapudmuaeckas pyHkmus, e€ cBoiicTBa u rpaduk 1

72 Hcnonb3oBanue rpaduka GyHKIUK IS peIeHus] ypaBHEHUH 1

73 Hcnons3oBanue rpaduka GyHKIIUN U peIISHUsT ypaBHEHUH 1

74 Jlorapudmuueckue ypaBHeHUsl. OCHOBHbBIE METOBI PEIICHUS 1
Jorapu(pMUYECKUX ypaBHEHUIN

75 Jlorapudmuueckue ypaBHeHUs. OCHOBHbBIE METObI PEIICHUS 1
norapuMUYECKUX ypaBHEHUN

76 Jlorapudmuueckue ypaBHeHHs. OCHOBHbBIE METObI PELICHUS 1
Jorapu(pMUUECKUX ypaBHEHUIN

77 PaBHOCUIIBHBIE TIEPEXO/Ibl B PEIICHUH JIOTAPU(PMUICCKIX YPaBHEHUH 1

78 PaBHOCUIIbHBIE TIEPEXO/Ibl B PELICHUH JIOTapU(PMUUECKIX YpaBHEHUI 1

79 Konrponsnas padora: "Jlorapupmuueckas pynkuus. Jlorapupmuaeckne 1

ypaBHEHUA"
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80

CI/IHyC, KOCHUHYC, TAHI'CHC 1 KOTAHI'CHC YHCJIOBOT'O apryMmCcHTa

1
81 Cunyc, KOCMHYC, TAHT'€HC U KOTAHI€HC YHUCIIOBOTO apryMeHTa 1
82 ApPKCHUHYC, apKKOCUHYC U apKTaHT'€HC YHUCIIOBOI'O ApryMEHTA 1
83 ApKcHHYC, apKKOCUHYC U apKTaHT€HC YHUCIIOBOIO apryMeHTa 1
24 Tpuronomerpuueckas OKpyKHOCTb, OIpeieJIeHNEe TPUTOHOMETPHUUYECKHIX 1
(GyHKIIUI YKCIOBOrO apryMeHTa
25 Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEJIETIEHHE TPUTOHOMETPUUECKHUX 1
(GyHKIMN 4UCIOBOTO apryMeHTa
86 OcHOBHBIE TPUTOHOMETpPUYECKHE (POPMYIIBI 1
87 OcCHOBHBIE TPUTOHOMETPUYECKHE (HPOPMYITBI 1
88 OcHOBHBIE TPUTOHOMETpPUUYECKHE (POPMYITBI 1
89 OcHOBHBIE TPUTOHOMETpPUUYECKHE (POPMYITBI 1
90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUI 1
91 [IpeobOpazoBaHye TPUTOHOMETPUUECKUX BBIPAKECHHI 1
92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BhIPAKEHUH 1
93 [IpeobOpazoBaHye TPUTOHOMETPUUECKUX BBIPAKECHHI 1
94 PemreHne TpUroHOMETPUYECKUX YPaBHEHUN 1
95 Pemienue TpuroHoMETpUYECKUX YpaBHEHUI 1
96 Pemenne TpUroHOMETpUUECKUX ypaBHEHUI 1
97 Pemienue TpuroHOMETpUYECKUX YPAaBHEHUI 1
98 Pemenne TpUroHOMETpUUECKUX ypaBHEHUI 1
99 Pemienue TpuroHoMETpUYECKUX YpaBHEHUI 1
100 Pemenne TpUroHOMETpUUECKUX ypaBHEHUI 1
101 Kontponbnas padota: "TpuroHoMeTpuyecKkre BEIPAKECHHS 1 1
TPUTOHOMETPUYECKHE YpaBHEHUS"
102 ITocnegoBaTrenbHOCTH, CIIOCOOBI 3aJJaHUSA IMOCIEA0BATENbLHOCTEN. MeTon |
MaTeMaTHYeCKON MHAYKLIUN
103 MOHOTOHHBIE M OTpaHUYEHHBIE IT0C/Ie0BaTeNbHOCTU. McTOpHs ananu3a 1
0ECKOHEUHO MaJIbIX
104 Apudmerndeckast Iporpeccus 1
105 ['eometpuueckas mporpeccus 1
106 BbeckoneuHo yObIBarolasi reOMeTpUUecKas Iporpeccus 1
107 CyMMa GeckoHEeUHO YOBIBaIOIIEH T€OMETPUUECKON MTPOTPECCUH 1
108 JIMHENWHBIN U 3KCIOHEHIMAIbHBIN pocT. Yucno e. Dopmyiia CI0KHbBIX 1
IIPOLIEHTOB
JInHeWHbIN U SKCITOHEHIMAIBHBIN pocT. Yucno e. dopmyiia CI0KHBIX
109 IPOLEHTOB 1
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110

Wcnonb3oBanue MMporpeCcCruu i pCiCHUA pC€aIbHbIX 3a1a4 NPUKIaJHOTO
XapakTepa

111

KonrtponsHas pabdora: "[locnenoBaTeabHOCTH U IpOrpeccuu’

112

HenpepsiBHbIC (DYHKITNN U UX CBOMCTBA

1

1
113 Touka pa3pbiBa. ACUMITOTHI rpadUKOB HyHKIUN 1
114 CgoiicTBa GyHKIIUI HETIPEPHIBHBIX HA OTPE3KE 1
115 CaoiicTBa (yHKIMI HEMPEPHIBHBIX HA OTPE3Ke 1
116 Meto HHTEPBAIOB AJIs PEIICHUSI HEPABEHCTB 1
117 Meroa MHTEPBAJIOB ISl PELLIECHUS] HEPABEHCTB 1
118 Meto HHTEPBAIOB AJIs PEIICHUSI HEPABEHCTB 1
119 [TpuMeHeHre CBOWCTB HETIPEPBIBHBIX (DYHKIMN /TS pEIIeHHs 3a/1a4 1
120 [IpuMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKITMH JIs1 PEIICHUs 3a7a9 1
121 [lepBast 1 BTOpas NpoU3BOIHbIE PYHKIIUU 1
122 Omnpenenenne, TeOMETPUIECKUI CMBICI TPOU3BOIHOM 1
123 Omnpenenenne, GU3NIECKUN CMBICI MPOU3BOTHON 1
124 VYpaBHeHHE KacaTenbHOU K TpapuKy GyHKINN 1
125 VYpaBHeHue KacaTeIbHOU K rpaduKy ) yHKIIMH 1
126 [Tpon3BoHBIE ANIEMEHTAPHBIX (QYHKIUN 1
127 [Tpon3BoaHBIC S7IEMEHTAPHBIX (DYHKITHI 1
128 [Tpon3BoHast CyMMBI, IPOU3BEIECHHS, YACTHOTO ¥ KOMITO3UIIMU (YyHKIIUN 1
129 [Tpon3BoHAS CyMMBI, TPOU3BEACHHS, YACTHOTO M KOMITO3UIIMH (PYHKITUH 1
130 [Tpon3BoHast CyMMBI, TPOU3BEIECHHS, YACTHOTO ¥ KOMITO3UIIMU (HYyHKIIUN 1
131 Kontponbnas padora: "[IponsBognas” 1
132 [ToBTOpenue, 0600meHNe, cucTeMaTH3alus 3HaHui: "Y paBHeHus" 1
133 [ToBTOpeHuEe, 0000IIeHNEe, CUCTEMATH3aNKs 3HaHui: "D yHKIHH" 1
134 HToroBast KOHTpOJIbHAs paboTa 1
135 HToroBast KOHTpOJIbHAs paboTa 1
136 [ToBTOpeHuE, 0000IIEHNE, CHCTEMATH3aIIisl 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136
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IHOYPOYHOE IIVTAHUPOBAHMUE 11 KJIACC

Ne
Tema ypoka KoanuectBo
n/n
4acoB

1 [TpuMmeHeHne MPOU3BOTHON K HCCIEIOBAHUIO (DYHKIIMH HA MOHOTOHHOCTh U 1
AKCTPEMYMBI

) [IpuMeHeHne MPON3BOTHON K UCCIIETOBaHMIO ()YHKIIMK HA MOHOTOHHOCTD U 1
AKCTPEMYMBI

3 [IpuMeHeHne MPON3BOTHON K UCCIIETOBaHMIO ()YHKIIMI HA MOHOTOHHOCTD U 1
KCTPEMYMBI

4 [TpuMeHeHrne TPOU3BOIHON K UCCIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U 1
AKCTPEMYMBI

5 [IpuMeHeHne MPON3BOTHON K UCCIIETOBaHMIO ()YHKIIMK HA MOHOTOHHOCTD U 1
KCTPEMYMBI

6 [IpuMeHeHne MPON3BOTHON K UCCIIETOBaHMIO ()YHKIIMK HA MOHOTOHHOCTD U |
KCTPEMYMBI

7 Haxoxnenne HauOoIbIIero 1 HaNMEHbIIEr0 3HAYCHHS HETIPEPHIBHOM 1
(GbyHKIMU Ha OTpe3Ke

2 Haxoxnenne HauboIbIIero 1 HaMEHbILIEr0 3HaYeHHs HETIPEPHIBHOM |
(GbyHKIMU Ha OTpe3Ke

9 Haxoxnaenne HauboIbI1ero 1 HAaMEHbILIEr0 3HaYeHHsI HETIPEPHIBHOM 1
(GbyHKIMHM Ha OTpE3Ke

10 Haxoxnenne HauOoIbIIero 1 HaNMEHbIIEr0 3HAYCHHSI HETIPEPBIBHOM 1
(GbyHKINU Ha OTpE3Ke

1 Haxoxaenne HauboIbIIero 1 HAaMEHbILIEr0 3HaYeHH s HETIPEPhIBHOM |
(GbyHKIMU Ha OTpe3Ke

12 Haxoxaenne HauboIbIIero 1 HaMEHbILIEro 3HaYeHHsI HETIPEPhIBHOM |
GyHKIIMM Ha OTpe3Ke

13 [IpuMeHeHne MPON3BOTHON /17151 HAXOKIEHUS HAUTYUYIEro PelIeHus B 1
MPUKIIATHBIX 3a/1a4ax

14 [IpuMeHeHne MPON3BOIHOM 1JIs1 HAXOKACHUS HAUITy4lIero PeleHus B |
MPUKJIAJHBIX 3a/1a4ax

15 [IpuMeHeHne MPOU3BOIHOM ISl OIPENETIEHUS CKOPOCTH U YCKOPEHUS |
npoiiecca, 3a1aHHOro (GOpMYIIoN Uitk rpaduKomM

16 [IpuMeHeHne MPOU3BOHOM JIsi OIPEIeTIEHUsI CKOPOCTH U YCKOPEHUS 1
npoiiecca, 3alaHHOTo GOpMYIIoi uiH rpadgukom

17 Kommnosumus pyakmmit 1

18 Komnozunust pyHKIui 1

19 Kommnosumus pyskmmit 1

20 I'eomeTpuueckue 0Opa3bl ypaBHEHUN Ha KOOPAMHATHON TIIOCKOCTH 1
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21 I'eomeTpuueckue 0Opa3bl ypaBHEHUN Ha KOOPAMHATHON TIOCKOCTH 1

” Kontponbnas padota: "UccnenoBanue GyHKIHI C TOMOIIBIO |
MPOU3BOAHOMN"

23 [TepBooOpasHas, OCHOBHOE CBOMCTBO MIEPBOOOPA3HBIX 1

4 [TepBooOpasubie aneMeHTapHbIX QyHKIMA. [IpaBuna HaxoxIeHUs 1
NepBOOOPA3HBIX

)5 [TepBooOpasubie anemMeHTapHbIX GyHKIMHA. [[paBuia HaXoKIeHUS 1
epBOOOPa3HBIX

26 NHurerpai. ['eoMeTpudecKuii CMbICI HHTETpaIa 1

27 Brruucnenue onpenenénnoro uHTerpana no hopmyne Herotona-Jleitoaua 1

28 Brruucnenue onpenenéunoro uurerpaina mno gopmyne Hetotona-Jleitbnumna 1

29 [IpuMeHeHne nHTETpaIa JyIsl HaXOXKASHUS TIOMAAeH TIOCKUX (Guryp 1

30 [IpuMeHeHne uHTETpaNIa I HAXOXKJACHUSI 00bEMOB T€OMETPUUECKHUX TETT 1

31 [Tpumeps! pemenuit qudepeHraIbHbBIX YpaBHEHUN 1

32 [Tpumepsr pemenuit auddepeHnanIbHbIX YpaBHEHUN 1

1 MaremaTuueckoe MOAEIUPOBAHUE PEATIBHBIX IIPOLECCOB C TIOMOIIIBIO 1
g depeHIMaTbHBIX YPaBHEHUI

34 KonTponbnas pabora: "[lepBoobpasnas u unterpan” 1

35 Tpuronomerpudeckue GyHKINU, X CBOMCTBA U TpaQUKH 1

36 Tpuronomerpudeckue GyHKIIUHA, UX CBOMCTBA U Tpaduku 1

37 Tpuronomerpudeckue GyHKINU, X CBOMCTBA U TpaQUKU 1

38 Tpuronomerpudeckue GyHKIIUHA, UX CBONCTBA U Tpaduku 1

39 Tpuronomerpudeckue GyHKINU, X CBOMCTBA U TpaQUKH 1

40 OT60p KOpHEH TPUTOHOMETPUIECKHUX YPAaBHEHUH C IIOMOIILIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH

A1 OT60p KOpHEHN TPUTOHOMETPUUECKUX YPABHEHHUH C TIOMOIIIBIO |
TPUTOHOMETPUUECKON OKPYKHOCTH

47 OT60p KOpHEH TPUTOHOMETPUUECKHIX YPAaBHEHUH C IIOMOIILIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH

13 OT60p KOpHEHN TPUTOHOMETPUUECKUX YPABHEHHUH C TIOMOIIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH

44 Pemrenne TpuroHoMeTpuUECKUX HEPABEHCTB 1

45 PemreHne TpUroHOMETPUYECKUX HEPABEHCTB 1

46 Pemenne TpuroHoMeTpuYECKNX HEPABEHCTB 1

47 PemreHne TpUroHOMETPUYECKUX HEPABEHCTB 1

43 Kontponbnas padota: "['paduku TpuroHOMETPUIECKUX () YHKITHA. |
Tpuronomerpudeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PELLIEHNUS IOKA3aTEIbHBIX HEPABEHCTB 1

50 OCHOBHBIE METOBI PELICHUS MTOKA3aTEIbHBIX HEPABEHCTB 1

51 OCHOBHBIE METOBI PELICHUS MTOKA3aTEIbHBIX HEPABEHCTB 1

52 OCHOBHBIE METOBI PELLIEHNUS IOKA3aTEIbHBIX HEPABEHCTB 1
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53 OCHOBHBIE METO/IbI PeIIeHUS JTorapu(PMUIECKUX HEPABEHCTB 1
54 OCHOBHBIE METOIbI pEUISHUS JTOTapU(PMHUUIESCKIX HEPABEHCTB 1
55 OCHOBHBIE METO/IbI PelIeHUs JTorapu(hMUIECKUX HEPABEHCTB 1
56 OCHOBHBIE METOIbI pelIeHUs JTOTapu(PMHUUIECKIX HEPABEHCTB 1
57 OCHOBHBIE METOBI PELLIEHNUS UPPALIMOHATILHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/BI PELLIEHNUS UPPALIIOHATIBHBIX HEPABEHCTB 1
59 OCHOBHBIE METOBI PELICHUS UPPAIMOHAIIEHBIX HEPABEHCTB 1
60 OCHOBHBIE METOBI PELLIEHUS UPPALIMOHATIBHBIX HEPABEHCTB 1
61 I'paduaeckue MeTobI pelIeHHs] HpPAIMOHATBHBIX YPAaBHEHH I 1
62 I'paduueckue METOIbI PELICHUS UPPALIMOHAIBHBIX YPaBHEHHH 1
63 I'paduaeckue MeTombl pemeHusl MoKa3aTeIbHbIX YpaBHEHUH 1
64 I'paduueckue METOIbI PeLIeHUs TOKa3aTeIbHBIX HEPABEHCTB 1
65 I'paduaeckue meToap! pemeHust JorapuPpMUIECKUX ypaBHEHUM 1
66 I'paduueckue MeTOIbI peLICHUS JOTapUPMHUUECKUX HEPABEHCTB 1
67 I'paduaeckue MeToapl pemeHus JJIorapuPMUIECKUX HEPABEHCTB 1
68 I'paduueckue MeTOIbI pelIeHNs OKa3aTeIbHBIX U JIOTapu(MUIECKUX 1
YpaBHEHUU
69 I'paduueckue MeTOIbI peLIeHNs MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX 1
YpaBHEHUU
70 I'padmueckue MeToAbl peleHus MoKa3aTeNbHbBIX U JIOTapu(pMUYECKUX |
HEPABEHCTB
71 I'paduueckue MeTOIbI pelIeHNs MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX 1
HEPABEHCTB
7 KonrtponsHas pabdora: "UppanoHanbHble, TOKa3aTelbHbIE U 1
norapudmuueckre HepaBeHCTBA"
7 KommekcHbie uncna. AnreOpanueckas U TpUroHOMeTprudecKast GopMbl |
3alMCU KOMIUJIEKCHOTO YUCIa
74 KommekcHbie uncna. Anrebpandeckas 1 TPUTOHOMETpHUECKast (pOpPMbI 1
3aMHUCH KOMIUIEKCHOTO YHCiia
75 Apudmerndeckue onepanuu ¢ KOMIIIEKCHBIMHA YUCTIaMHU 1
76 Apudmerndeckue ornepanuu ¢ KOMIIIEKCHBIMHA YUCTIaMHU 1
77 N300pakeHre KOMIUIEKCHBIX YMCeNl Ha KOOPAUHATHOH MJIOCKOCTH 1
78 N3o0pakeHne KOMIIJIEKCHBIX YHCeNT Ha KOOPIAWHATHOM TIOCKOCTH 1
79 ®opmyna Myaspa. KopHu n-oii cTenieHr U3 KOMIUIEKCHOTO Yncia 1
80 ®opmyna Myaspa. KopHu n-oil cTeneHn U3 KOMIUIEKCHOTO Yucia 1
81 [TpuMeHeHne KOMIUIEKCHBIX YHCeN I pelieHus (PU3NIECKUX U 1
reOMETPUUYECKUX 3a7a4
82 Kontponbnas padota: "KommiekcHsie uncia' 1
83 Harypanbnble u nienbie yucia 1
84 HarypanbHblie u 1ienble yncina 1
85 IIpuMeHeHne IPU3HAKOB ACIUMOCTH LEIIBbIX YUCEI 1
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86 [IpuMeHeHNne MPU3HAKOB AETUMOCTHU LENbBIX YUCEI 1

87 [Ipumenenne npusHakoB aeauMoct nensix yucen: HOJl u HOK 1

88 [Ipumenenue npuszHakoB Aenumoctu nensix yucen: HOJl u HOK 1

89 [IprumeneHne NpU3HAKOB JETUMOCTH LEJIBIX YUCEN: OCTATKH MO MOJIYIIIO 1

90 IIpuMeHeHHe IPU3HAKOB ACIIUMOCTHU LEIBIX YUCEI: OCTATKH 110 MOMYIIIO 1

01 [IpuMeHeHne NpU3HAKOB ACIUMOCTHU LETBbIX YKUCEI: anroput™ EBkimnaa mist 1
pelieHus 3a/1a4y B UEeNbIX YHCIIax

92 Kontponbnas padota: "Teopus nenpix yncen" 1

93 Cucrema ¥ COBOKYIHOCTh ypaBHEHHI. PaBHOCHIIbHBIE CUCTEMBI U 1
CUCTEMBI-CIICJICTBUSA

94 CucreMa 1 COBOKYITHOCTh YpaBHEHUI. PaBHOCHIIbHBIE CUCTEMBI 1 1
CUCTEMBI-CIIEICTBUSA

95 OCHOBHBIE METO/IbI PELIEHUSI CHCTEM M COBOKYITHOCTEN PALIMOHAIBHBIX |
YpaBHEHUU

96 OCHOBHBIE METO/IbI PELICHUSI CHCTEM U COBOKYITHOCTEH MppalliOHATbHBIX 1
YpaBHEHUU

97 OCHOBHBIE METO/IbI PEIIEHUSI CHCTEM M COBOKYITHOCTEHN MOKA3aTEeJIbHBIX |
YpaBHEHUU

08 OCHOBHBIE METO/IbI PELIEHUSI CHCTEM M COBOKYITHOCTEHN MOKa3aTeIbHBIX |
YpaBHEHUU

99 OCHOBHBIE METOBI PELICHUSI CUCTEM U COBOKYITHOCTEH JIOrapu(hMUUECKUX 1
YpaBHEHUU

100 OCHOBHBIE METOBI PELIEHUSI CUCTEM U COBOKYITHOCTEH JIorapupMUIecKux 1
YpaBHEHUU
[IpuMeHeHHe cuCcTeM K PELIEHUI0 MaTeMaTHYEeCKUX 3a1a4 1 3a/1a4 U3

101 pa3IMyYHbIX 00JacTel HayKH U pealibHOM JKU3HU, HHTEPIIPETALIHS 1
MTOJIyYEHHBIX PE3YJIBTATOB
[IpuMeHeHne cUCTEeM K PElIEHUI0 MaTeMaTHYEeCKUX 3a1a4 U 3a/1a4 U3

102 pa3IMYHBIX 00JacTel HAyKH U PEAIbHOM JKU3HH, HHTEPIIPETAIIHS 1
MOJIYYEHHBIX PE3YJIHTATOB
[IpuMeHeHne HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKUX 3a/1ay U 3a]a4 U3

103 pa3IMYHBIX 00JacTel HAyKH U PEaIbHOM JKU3HH, HHTEPIIPETAIHS 1
MOJIYYEHHBIX PE3YJIHTATOB

104 Kontponbras padota: "CuctemMsl parimoHaIbHBIX, HPPAIMOHATBHBIX |
MOKa3aTeIbHBIX U JOrapu(PMHUUECKUX ypaBHEHUIT"

105 PannoHansHbIE ypaBHEHHUS C IapaMeTpaMu 1

106 ParnmonansHble HEpaBEHCTBA C MapamMeTpaMu 1

107 ParmonanbsHbIe CHUCTEMBI C MTapamMeTpaMu 1

108 HppaunoHaibHble ypaBHEHUS, HEPABEHCTBA C IIapaMETPaMHU 1

109 HppanuoHaiibHbIe CUCTEMBI C TapaMETPaMH 1

110 IloxasaTenbHble ypaBHEHUs, HEPABEHCTBA C lTapaMeTpaMu 1

111 [TokazarenbHbIE CUCTEMBI C TApAMETPAMU 1
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112 Jlorapudmuueckue ypaBHEHHS, HEPaBEHCTBA C IIapaMeTpaMu 1
y )
113 Jlorapudmudeckue CUCTEMBI ¢ TapaMeTpaMu 1
114 Tpuronomerpudeckue ypaBHEHHS C IIapaMeTpaMHu 1
115 Tpuronomerpuyecke HEpaBEHCTBA C MapaMeTpaMu 1
116 TpuroHomerprudeckue CUCTEMBI € ITapaMeTpaMu 1
117 [TocTpoenue u ucciieJOBaHUE MATEMAaTHUYECKUX MOJIENIEeH peabHbIX
CUTYyalMi C IOMOLIBIO YPABHEHUN C ITapaMeTPaMu
118 [TocTpoenue u nccaeaoBaHNE MAaTEMATHIECKUX MOJIETIEH peaTbHBIX
CUTYallUil C MOMOIIBIO CUCTEM YPAaBHEHUH C TapaMeTpaMu
119 [TocTpoeHue u ucclieJOBaHNE MATEMATHUECKUX MOJIENIeH peabHbIX
CUTYalMi C IOMOLIBbIO CUCTEM YPABHEHUH C ITapaMETPaMHU
120 Kontponbnas padota: "3agauu ¢ mapamerpamu'
121 [ToBTOpeHue, 0000IIeHNE, CUCTEMATH3aIKs 3HaHU: "Y paBHEeHUS"
122 [ToBTOpenue, 0000IICHNE, CHCTEMATHU3allUs 3HaHU: "YpaBHeHUS"
P s i s 1T p
123 [ToBTOpeHme, 00001IeHNE, CUCTEMATH3AIKs 3HAaHUI: Y paBHEHUS.
Cucrembl ypaBHeHUI"
124 [ToBTOpenue, 0000IIcHNE, cucTeMaTH3alus 3HaHuii: "HepaBencTaa"
Y > ) Y
125 [ToBTOpenue, 0600IIEeHNe, cucTeMaTH3anus 3Hannii: "HepaBencrpa"
126 [ToBTOpenue, 06006meHne, cucreMaTu3anus 3Hanuii: "HepaBenctna"
127 [ToBTOpenue, 0600IIeHNE, cucTeMaTu3anus 3Hanuii: "I[Ipon3BogHas u eé
npuMeHeHue"
128 [ToBTOpenue, 0600IIeHNE, cucTeMaTH3anus 3Hanuii: "[Ipon3BogHas u eé
npuMeHeHue"
129 [ToBTOpenue, 060061meHue, cucremaTu3aius 3uanuii: "[Ipon3Boanas u e€
npuMeHeHue"
130 [ToBTOpenue, 0600IIeHNE, CCTeMaTH3alKs 3HaHuii: "MHTerpa u ero
npuMeHeHue"
131 [ToBTOpenue, o6o0IIeHNE, CUCTEeMaTH3AIMs 3HaHUH: "OyHKIUN" 1
132 [ToBTOpenue, o0o0IIeHNE, cUCTEeMaTH3alMs 3HaHUH: "OyHKIUN" 1
133 [ToBTOpeHme, 0000IIeHNEe, CUCTEMaTH3aNKs 3HaHui: "OyHKIHH" 1
134 HToroBast KOHTpOJIbHAs paboTa 1
135 HroroBast koHTpOIBHAS paboTa 1
136 [ToBTOpenHue, 06001eHNe, cUCTeMaTH3aIUs 3HAHU I 1
3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

l.

Y4ebnoe mocobme. MaTtemaTnka: anredpa M Hadaja MaTEMaTHYECKOTO aHaN3a
10 xmacc. YueOHuk s oO1ieoO0pa3oBaTeNbHBIX oOpraHu3anuii (0a30BbIA U
yray6nennsii ypoBau). B 2 4. A. I'. Mopakosuu, II. C. Cemenos. — M.
Mmuemo3suna, 2020

YuebHoe nmocobue. MaremaTuka: ajaredpa U Hadajla MaTEMAaTHYECKOTO aHaIu3a
11 xmacc. YueObHuK mms oOmieoOpa3oBaTeIbHBIX oOpraHu3anuii (06a30BbIA U
yrayosieHHsii ypoBau). B 2 4. A. I'. Mopakosuuy, II. C. CemenoB. — M.
Mmuemo3suna, 2020

METOJUYECKHUE MATEPHUAJIBI 1JIA YUUTEJIA

1.

AnexkcannpoBa JI.A. «Anrebpa u Havana aHanu3a». CaMoCTOATEIbHBIE PAOOTHI
11 k. Ilox penakiueit A.I'. MopakoBuua. « MHeMo3uHa», 2020 r;

Henumena JI.O., Kopemkosa T.A. Anrebpa u Hadama aHanu3a. TeMaTHdecKue
TecThl U 3aueThl. [loa penakuueint A.I'. MopakoBuua,;

Mopakosuu A.I'. , Tynpuudckas E.E.. Anrebpa wu Havama aHanu3a.

KoHnTtponbsHbie paboTtel. MHEMO3KHA, 2020;

4. MopakoBuu A.I'. AnreOpa u Hayana aHaiauza. MeToauueckoe mocoOue s

YUUTEIS;

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

http://uztest.ru/logout (EI'D mo maremaTuke: mMoJAroTOBKa K TECTUPOBAHUIO,

TPEHUHTH)

http://edu.8094/ (1konbHBIN cepBep)

http://www.fipi.ru/ (MunuctepcTBo oopazoBanus PD)
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http://uztest.ru/logout
http://edu.8094/
http://www.fipi.ru/

4. OTKpBITHIN OaHK 3a7jaHUi 110 MaTemaTuke: http://mathege.ru/

5. http://fcior.edu.ru

MHTEPHET

1. http://mat.1september.ru (I"'azera "MaTtemaruka" M3narenbckoro qoma
"[TepBoe cenTs6ps");

2. http://methmath.chat.ru (MeToauka npenogaBanuss MaTeMaTHKHN);

3. http://www.kenguru.sp.ru (MexXayHapoaHbI MaTeMaTUHYECKUI KOHKYPC
"KeHrypy");

4. http://www.mathnet.spb.ru

32


http://mathege.ru/
http://fcior.edu.ru/
http://mat.1september.ru/
http://methmath.chat.ru/
http://www.kenguru.sp.ru/
http://www.mathnet.spb.ru/

33



34



35



36



	5. http://fcior.edu.ru
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