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MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiiero oOpa3oBaHMs,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
M3YYEHUS! BCEX €CTECTBEHHO-HAYy4HBIX KYpPCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0yYaroMIMXCsSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCUUIUIMH. B pamkax maHHOro y4eOHOro kypca oOydarouiuecsi OBIJIaJIeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

Y4eOHblif Kypc anreOpsl U Hayal MaTeMaTHYECKOTO aHajin3a 3aKJIaJbIBacT
OCHOBY JJIi YCIICIIHOTO OBJAJCHUS 3aKOHaMU (U3MKH, XHUMHHU, OHOJIOTHUH,
MOHUMAaHUS1 OCHOBHBIX TEHJICHLIMHA Pa3BUTUSI S3KOHOMUKHU U OOILIECTBEHHOM XKU3HU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajdbHEHIIero oOpa3oBaHus U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMH KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb, JOKa3bIBATh
YTBEPXKIAEHUs C ITOMOLIBI0O MHAYKIUU U PACCYXKIATh NEAYKTUBHO, HCIIOJIb30BaTh
0000lIeHNE ¥ KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHI0, (OpMUPYET
KPEAaTUBHOE U KPUTHUYECKOE MBIILICHHE.

B xoxe u3yuyeHusi yueOHOro kypca «AireOpa ¥ Hayalla MaTeMaTHYECKOTO
aHanu3a» OOy4YaroUIMecs MOJY4YaloT HOBBIA OMNBIT PEIICHHs NPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEeajbHbIX CUTYAIllUH,
WHTEPIIPETAllMA  TOJYYECHHBIX  PEIIEHUH, 3HAKOMATCA C  IpUMEpaMu
MAaTeMaTHYECKUX 3aKOHOMEpPHOCTEM B NPUPOJE, HAYKE UM MCKYCCTBE, C
BBIJJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSMH U UX ABTOPAMM.

VY4eOHblil Kypc o00nanaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIN peanu3yeTcs Kak depe3 Yy4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESITEIbHOCTH, TpeOyIoleld MpOJOIKUTENbHOM  KOHIIEHTpAaUH BHHUMAaHUS,
CaMOCTOSITEJIBHOCTH, AKKypPaTHOCTM M  OTBETCTBEHHOCTH 3a IOJIyYEHHBIN
pe3ysbTar.

B ocHoBe MeToauku OOydeHHs] anredpe M HavajlaM MaTeMaTHYeCKOTo
aHaJIK3a JICKUT AEATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «AnreOpa M Hayajga MaTeMaTH4YE€CKOro
aHaJIM3a» BBIACIICHBI CIEAYIOIINE COAECPKATEIbHO-METOINYECKUE TMHUK: «YHucia
U BbIUKCIEHUD», « DyHKIUU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauaina
MaTeMaTH4YeCKoro aHanusa», «MHo)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOANYECKUE JIMHUM HW3Y4YalOTCAd Ha MPOTSHKEHUH JABYX JIET
oOyueHHusi Ha YpOBHE CpeIHEro oOIero oOpa3oBaHUsl, €CTECTBEHHO JOTOJIHSIS
APyl Apyra U MOCTENEHHO HACBILAsACh HOBBIMM TEMaMM W pasfenaMu. J[aHHBIN
yu4eOHBI KypC SIBJISIETCS MHTETPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe



COJiep’)KaHWe HECKOJbKMX MaTeMaTHYeCKHX AUCIMIUIMH, TaKUX Kak anrelpa,
TPUTOHOMETpPHS, MaTeMaTHUECKUH aHaiu3, TEOpHs MHOXKECTB, MaTeMaTH4ecKas
noruka u Apyrue. Ilo mepe Toro kak oOywarommecs OBJa/eBaloT Bc€ Oolee
IMIUPOKUM MAaTEMaTHUECKUM aIllapaToM, Y HUX MOCIEeI0BaTeNbHO GOPMHUPYETCS U
COBEPILIECHCTBYETCS YMEHHE CTPOUTh MAaTEeMaTH4YeCKyl0 MOJelb pealbHON
CUTYyallud, MPUMEHSTh 3HAHUS, MMOJy4YeHHbIE NPH U3YYEHUU y4eOHOTo Kypca, JJIs
peIIeHs] CAMOCTOATENBHO C(HOPMYITUPOBAHHON MaTeMaTUYECKOHN 3a/1au, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOIMYecKas: JUHUS «UKcia W BBIYMCICHUS) 3aBEpIIacT
(dbopMHpOBaHrE HABBIKOB MCMOJIb30BAaHUS JACHCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTrO 00111ero 00pa3zoBanusi. Ha ypoBHe cpeaHero o0uero
oOpazoBaHusi oco0oe BHUMaHHE yzAensercs (HOPMHUPOBAHHIO  HABBIKOB
palMoOHANbHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B CEOSI MCHOIB30BAHUE Pa3IMYHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaTh NPUKUJKY, BBIIOJHATH MPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BBIpaXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCs MHOYKECTBAa HaTypajlbHbIX, IEJbIX,
palMOHAJIbHBIX W JEHCTBUTENBHBIX  YHUCEN  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKue 3aJaud U ONEepaluu: JEeJICHHE Haleo,
ONEPUPOBAHUE OCTaTKaMHU Ha MHOXKECTBE LEJbIX YHUCEN, OcOoOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECCKHIE ONEpalny, a TaKkKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocnenoBaTensHOMY PACHIMPEHUIO KpPyra HCIOJB3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHHS JUIS PEUICHUS Pa3iNuHBbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U e€ PoJiH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHUpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHue u
KOHKpETH3aIHsl.

Jluaust «YpaBHEHMsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHuUs, MOCKOJIBbKY B KaXKJIOM
paznene IlporpamMMmbl MpenycCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3afad. B
pe3ynbTaTe OOYy4arolUecss OBJIAJEBAIOT Pa3IMYHBIMU METOJAAMU  PELICHHS
palMoHaNbHBIX, HpPpalMOHAIbHBIX, IOKAa3aTEeNIbHbIX, JIOTapUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
cofepkanmmx mapameTphl. [lodydeHHBIE yYMEHHS IIHPOKO HCIOIB3YIOTCS MpPH
UCCIIeIOBaHNH (DYHKIUI C TIOMOIIBIO MPOU3BOTHOM, MPU PEIICHUH MPHUKIAIHBIX
3a7a4 ¥ 3a7a4 Ha HaXOXKJEHUE HaWOOJBIINX M HAUMEHBIINX 3HAYCHUH (DYHKIINH.
Jannasi comepkarenbHas JTUHUS BKITIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIONHATH  pacuéTel 1o  (opmymnam, TpeoOpa3oBaHWs  PalMOHAIBHBIX,
UPPAIMOHATIBHBIX W TPUTOHOMETPHUYECKUX BBIPAKCHHM, a TaKXKe BBIPAKCHUH,
COJIEpKalIMX CTENEHUu U Jiorapudmbl. braronaps u3ydeHHIO anredpanyeckoro
MaTepuajga OPOUCXOAMT  JajbHeillliee  pa3BUTHE  aJTOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JE€TyKTHBHBIX
paccyxaeHudd, pabOTbl ¢  CHUMBOJBHBIMH  (QopMamu,  HIpPEICTaBICHUS



3aKOHOMEPHOCTEN W 3aBHCHUMOCTEH B BHJE PAaBEHCTB W HEpaBeHCTB. Auredpa
npemsaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTBHI JUIsl PELIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJIAIHO JEMOHCTPUPYET CBOM BO3MOKHOCTU Kak
S3bIKA HAYKH.

CopnepxarenbHo-MeToauueckass JUHUS «DyHKIMM U Tpa@uKU» TECHO
NeperuieTaeTcss ¢ JAPYrMMH JIMHUSIMH Yy4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 337a€T MOCJIeI0OBATEILHOCTh U3YUEHUSI MaTepuaia. M3ydeHue cTerneHHou,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIINH, NX CBOICTB
U rpaduKoB, UCTIONB30BaHUE (DYHKUMU 7S PEIICHUs 3a7ad U3 JPYIHX Y4eOHBIX
IPEIMETOB U PEabHOM KU3HU TECHO CBS3aHO KaK C MAaTEeMAaTUYECKUM aHAIIM30M,
TaKk W C pEIICHHEeM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOoM OonblIoe BHUMAaHHE
ynensieTcs: GopMHpPOBaHUIO YMEHHUS BBIpaKaTh (POpMyJamMH 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, HCCIENOBATh IONYy4YCHHbIE (DYHKIHH, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepKaTeIbHOM JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHUM
Y HaBBIKOB, MO3BOJIIOIIMX BbIPAXaTh 3aBHUCHUMOCTH MEXJIy BEIMYMHAMU B
paznuyHOi (opme: aHaTUTUYECKOH, rpaduueckoil U cioBecHoi. Ero msydenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIIEHHUS, CIHOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

ConepxarenpHas auHMs «Hauanma mareMaTudeckoro aHaau3a» IO3BOJISET
CYLIECTBEHHO PacCIIMPUTh KPyr KaK MAaTeMaTU4YEeCKHX, TaK U MPUKIAJHBIX 3aj]ad,
JOCTYMHBIX OOYyYarOMMUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTH CTPOUTH
rpadUKu  CIOXKHBIX (YHKIUH, OMPEACNsITh HUX HAuOOJbIINE W HaUMEHBIINE
3HAYEHUsI, BBIYUCIATH IUIOMIAAU GUTYpP U OOBEMBI TEN, HAXOAUTh CKOPOCTH U
yCKOpeHusi TmporeccoB. JlanHas conepkaTenbHas JHWHUS OTKPBHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKMX MOJENeH peambHBIX CHUTYalluH,
MO3BOJIACT HAXOAUTh HAWIy4lllee pEHIeHHe B TMPUKIAAHBIX, B TOM YHCIE
COLIMAJIbHO-I)KOHOMUYECKHUX, 3a7jauax. 3HAKOMCTBO C OCHOBAMU MaTeMaTUYECKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOrO, (OPMaTbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (POPMUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOyuaromuecs: y3HaIT O
BBIIAIOIIMXCSl pe3yJibTaTaX, MOJIYYEHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKU Kak
HAyKH, U 00 UX aBTOpax.

CopnepxxarenbHO-MeTOIMYecKas JIMHUSA «MHOXeCTBa U JIOTUKa» BKIIIOYACT B
ceOsT IIEeMEHThl TEOpUHM MHOXKECTB M MAaTeMaTHYEeCKOW JIOTHKH. TeopeTHuKo-
MHO>KE€CTBEHHBIE MTPEICTABIICHHS MPOHU3BIBAIOT BECh KYPC IKOJIBHOW MaTEMaTHKH
U TIpe[yiaraloT Hambosee YHUBEPCATBHBINA S3BIK, OOBEIUHSIONMN BCE DPa3aeibl
MaTeMaTHKd H €€ TPWIOKECHH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKHE
TUCIMIUIMHBL W WX TPWIOXKEHUS B eAuHoe 1enoe. [losromy BakHO MdaTh
BO3MOXXHOCTh OOydYaromieMycsi TMOHHMaTh TEOPETUKO-MHOXKECTBEHHBIH SI3BIK
COBPEMEHHOW MaTeMaTUKH U WCIOJIb30BaTh €T0 JJIsi BBIPAKEHHSI CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT MpU3HATh
CBOMCTBEHHYI0 €W CTpOTOCTh OOOCHOBaHMI U CJEIOBAaHUE OMNPEACIEHHBIM
OpaBWJaM  TOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU



MaTEeMaTUYeCKOW JIOTUKH CIHOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIJICHUS
00y4Jarommxcsi, O3BOJIIET UM CTPOUTHh CBOU PACCYKJICHUSI Ha OCHOBE JIOTHUECKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUECKOTO MBIIIICHHMS.

B yueGHOM Kypce «Anrebpa W Havajlla MaTEMaTHUYECKOTO aHai3a
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJCIMPOBAHMS, KOTOPHIC IMPU3BAHbI
criocoOCTBOBaTh (DOPMUPOBAHHMIO HABBIKOB TOCTPOSHUS MOJIENeld pealbHBIX
CUTyallui, HWCCIEIOBaHMS JTHX MOJIeJied ¢ IOMOIIBI0 ammapara aiareOpbl u
MaTeMaTUYECKOr0 aHajau3a, WHTEPHpeTalluu MOJIYyYEeHHBIX pe3yJbTaTtoB. Takue
3a/IaHUs BILUIETEHBI B KaXK/IbIN U3 pa3/iesioB MIPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca LIMPOKO HCIOIB3YETCs JJIsl PEIICHUs] MPUKIAaIHbIX 3anad. [lpu
pPEIICHUM  pPEATbHBIX  MPAKTHYECKUX  3a7ad  OOydJaromiuecss  pa3BHBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJIb30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3WPOBATh  MPOOJIEMy.
JlearenbHOCTh TI0  (OPMHUPOBAHHIO HABBIKOB PEIICHUS MPUKIAJAHBIX 3a1a4
OpraHU3yeTCs B MPOIECCe U3YUCHHS BCEX TeM YyUeOHOTo Kypca «Anredpa u Havaja
MaTEMaTHYECKOT'O aHAJIHU3a.

Ha wusyuenune ydeOHOro kypca «Anrebpa W Havajlla MaTeMaTHYECKOTO
aHanauza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciaa v BBIYMCICHUA

PanmonaneHpie umcia. OOBIKHOBEHHBIE U JAECSITUYHBIE JPOOU, MPOLIEHTHI,
OeckoHeuHble Mepuoanueckue apodu. IlpumeneHne apobel M HPOLEHTOB IS
pelIeHus NIPUKIaJHbIX 3a7a4 U3 Pa3JINYHbIX OTpaciiell 3HAHUW U PEANIbHOU KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PalnuoOHaJIBHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudpmeTrnueckue  onepanMu € JICWCTBUTEIBHBIMU  yHclIaMd.  Monyib
JEHUCTBUTEIILHOTO YUCIA U €ro cBoicTBa. [IpuOnmkEHHbIE BBIYMCIICHHS, TPABUIIA
OKPYIJICHHS, IPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ 1nenbiM nokazareneM. buHoM Herotona. lcnosbe3oBanue
NOAXOASIIEH (POPMBI 3aMKUCH ACHCTBUTENBHBIX YUCEN JJIS1 PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPeCTAaBICHUS JaHHBIX.

ApudmMeTnuecknii KOpeHb HATYPaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM I0KA3aTEIIEM.

Jlorapugm uymcna. CpoiictBa norapupma. JlecaTnyHble U HaTypaJbHbIE
JorapupMsl.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHUCJIOBOIO apryMeHTa. ApPKCUHYC,
ApPKKOCHHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUsI M YypaBHEHMs-ciencTBUs. HepaBeHCTBO,
pelIeHre HEPABEHCTBA.

OCHOBHBIE METObI PEIICHUS LIETbIX U APOOHO-PAIMOHATIBHBIX YPAaBHEHUHN U
HEpaBEHCTB. MHOroujeHbl OT OJHOW NepeMeHHOW. JleneHue MHorouseHa Ha
MHOrO4JIeH C ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
koa(ppumentamu. Teopema Buera.

[TpeoOpa3oBanus YMCIOBBIX BBIPAXKEHUN, COAEPKAIIMX CTEEHU U KOPHHU.

HppaunroHanpHble YpaBHEHHMUS. OcCHOBHBIE METO/IbI penieHus
VPPALMOHAIBHBIX YPABHEHUIA.

[Toka3atenbHble ypaBHEHHS. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmmueckue ypaBHCHHUS. OcHOBHBIC METO/IbI perieHus
Jorapu(pMHUYECKUX YPaBHCHHM.

OcHOBHBIE TPUTOHOMETPHUUECKHUE hopMyJIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUN. PellieHue TpUroHoMeTpU4eCKUX YpaBHEHU M.
Pemienue cucreM JIMHEWHBIX ypaBHEHHMU. MarTpuua CHUCTEMBbI JIMHEHHBIX
ypaBHeHU. OmnpenenuTenb MaTpuilbl 2X2, €ro TeOMETPUYECKUN CMBICT H
CBOMCTBA, BBIUMCIICHUE €r0 3HAYECHUsS, IPUMEHEHHUE OIPENCIUTENS I PEIICHU
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHune NpukKIaHbIX 3ajad C I[OMOIIbIO



CUCTEMBbl JIMHEWHBIX ypaBHEHMM. lccnenoBaHue MOCTPOEHHOW MOJENN C
IIOMOILBIO MaTPHUILL U OIPEIEITUTEIICH.

[locTpoeHne MaTeMaTHYeCKUMX MOJENIEH pealbHOM CUTYyallMM C IOMOIIBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad U3 pa3IUuHbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

DOyHKUMH U TPaPUKH

Oynkuus, crnocoOsl 3amganus ¢GyHKIUH. B3anMmHO oOpaTHBIe (QYHKIUU.
Komnosumus ¢yukuuit. I'padux QyHkmmmn. DiemeHTapHbIe MpeoOpa3oBaHUs
rpadukoB QyHKIHIA.

ObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHU Qynkumu. Hymn yskumu.
[TpomMexyTku 3HaKOMOCTOSHCTBA. YETHBIE 1 Heu€THBIe (yHKIUU. [lepuoanueckue
bynkun. IIpomexxyTku MOHOTOHHOCTH (pyHKUIMH. MakCUMyMbl U MHUHHUMYMBI
¢ynkun. Hanbonpiiee n HauMeHblliee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-IMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEJOBAaHUE U IOCTPOEHUE UX I'paUKOB.

CrenenHast (pyHKLHS C HATYypaJIbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTEIICHU C HATYPaJIbHBIM IT0KA3aTEIIEM.

[TokxazarenbHast u Jorapupmuueckass (QyHKIUM, UX CBOMCTBA U TpaUKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 peICHUs] YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIBHBIE 3aBUCUMOCTHM B peaJbHBIX IMpoIeccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MaTeMaTH4eCKOro aHajn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJaHUsl IMOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHBIC
NIOCJIENOBATENBHOCTH. VICTOpHsSI BO3HUKHOBEHHSI MAaT€MAaTHYECKOIO aHaju3a Kak
aHaJin3a OECKOHEUHO MAaJIbIX.

Apudmernueckast 1 reoMeTpuueckas rnporpeccuu. beckoHeuHo yObiBaromiast
reomerpuyeckas nporpeccus. Cymma O0€CKOHEUHO yOBbIBAIOIIEH reoMeTpHUYecKOn
MIPOTrpeCCUU. JINHENHBIA U 3KCIIOHEHIHAIBHBIN POCT. Yucno €. @opmyiia CI0KHBIX
npoleHToB. Mcnonb3oBaHWE TMPOTPeccUu JUisl  PELIeHUs peaidbHbIX —3a/ay
MPUKJIAJHOTO XapaKTepa.

HenpepoiBHble (GyHKIMM W MX CcBOMcTBAa. TOukM paspbiBa. ACHMHOTOTHI
rpadukoB QyHkuuid. CBoHcTBa (YHKUMH HENpPEephIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB JUIsl PEIICHUs HEpaBeHCTB. l[IpuMeHeHue CBOICTB HEMpephIBHBIX
GyHKUMNA 1S peleHus 3a1ay.

[lepBas u BTOpas npousBoanble GyHKIUU. Onpenenenre, FreOMeTpUUeCKUi 1
(bu3MYeCcKuil CMBICT TPOU3BOTHON. Y paBHEHUE KacaTeabHOU K TpaduKy QyHKIUH.

[IpousBogHbIE  BIEMEHTApHBIX  (PYHKIUH. [IponsBogHass  CyMMBbl,
NPOU3BENICHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUH.



MHo:xecTBa H JIOTHKA

MHOX€eCTBO, oOmepaluyd HajJ MHOXKECTBAMU M HUX CBoicTBa. Jlmarpammsbl
Oitnepa—Benna. IIpuMeHEHME TEOPETUKO-MHOXXECTBEHHOIO —armmapara s
ONMCAHUSI PEAJIbHBIX IPOILECCOB W SIBJICHUW, NMPU PEUICHUM 33aJa4 U3 APYTUX
y4eOHBIX MTPEIMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTHUUYECKOTO OOBEKTa, CIEJCTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUS.

11 KIIACC

Yuciia 1 BBIYMCICHUS

HatypaneHble u uenble yncia. I[IpumeHenne npru3HakoB AECIUMOCTH IIENbIX
yucel, HanOonpmmii oOmuii memurens (manee — HOJ]) m HamMeHslinee oOimee
kpatHoe (nanee — HOK), octaTkoB 1o Moayto, anropurMa EBkinuaa ajis peneHus
3a/1ay B LEJbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (POpMBI
3alMCH KOMIUIEKCHOTO 4Hclia. ApupMETHYECKHE Omnepanuu C KOMIUIEKCHBIMU
yrcaamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHON IIOCKOCTH.
®opmyiia Myaspa. KopHu n-oil CTENeHU U3 KOMIUIEKCHOrO yucia. [Ipumenenue
KOMIUIEKCHBIX YMCEI JUIs pelieHus (PU3MUECKUX U T€OMETPUUECKHX 3a/1au.

YpaBHeHUS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPAaBHEHHH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPHYECKMX  YpPaBHEHHM C  MOMOILBIO
TPUTOHOMETPHUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKuXx HEPaBeHCTB.

OCHOBHBIE METOABl PEIICHUS TOKA3aTEeNbHBIX U  JIOTapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METOIbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UPPpALMOHATIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMeTPaMHU.

[IpumeHeHne  ypaBHEHMM, CUCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTHUYECKUX 3aJad M 3aJad U3 pa3IuYHbIX O0JlacTell HayKu U peanbHOMN
YKWU3HM, HHTEPIPETALMS [OJYyYEHHBIX PE3YIbTaTOB.

DOyHKUMH U TPaPUKH

I'padux xommosuruu ¢Gyuknuii. ['eomerpudeckue 00pa3bl ypaBHEHUU W
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpruyeckure PyHKIUU, UX CBOMCTBA U IPAPUKH.

['padrueckre mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. | 'paduueckue
METO/Ibl PEIICHU 3a/1a4 C TapaMEeTPaAMH.

Wcnons3oBanue rpadukoB GyHKIUN Ui HCCICIOBAHHUS TMPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPH PEUICHUW 3aady U3 JIPYTrUxX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havana MmaTeMaTH4eCKOro aHaJIu3a



[Tpumenenne Mpou3BOAHON K UCCIIENOBAaHUIO (DYHKIIUNA HA MOHOTOHHOCTH U
3KcTpeMyMbl.  HaxoxaeHue  HamOonblIero M HAMMEHbBLIETO  3HAYEHUH
HENpephIBHON (QYHKIMHU HAa OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM [UIsl HAxXOXKICHUS HAWIYYIIero pELICHUS B
NPUKIAJAHBIX 3aJadax, Uil OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3a1aHHOTO (HOPMYJION WK rpaduKOM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
anieMeHTapHbIX QpyHkuui. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

WHuterpan. I'eomeTpuuecknii CMBICII VHTETpaa. Brruncienne
onpenenéHHoro uaTerpaia mo ¢popmyne Hetorona-JIeiOnura.

[Ipumenenne uWHTErpajna AN HAXOXKICHHUS IUIOMAACH MIOCKUX GUryp u
00BEMOB F€OMETPUUECKUX TET.

[Tpumepsr pemenuii auddepeHIManbHBIX ypaBHEHUH. MaremaTudeckoe
MOJICJIMPOBAHUE peaJbHBIX IPOLECCOB € MOMOLIBI0 U depeHIaTIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
OpoLEAyp TpaxAaHCKOro oOImiecTBa (BBIOOPHI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIIIEMY POCCHICKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTMXKCHHH B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUHA HAyKHM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1ay, PEIICHHUI, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

chOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMaTUYeCKHe 3HAHUSA B
WHTEpecax 310pOBOTo 1 0€30MacHOr0 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHUTAaHHWE, COATAHCHPOBAHHBIA PEKUM 3aHITHH U
OTJIbIXa, PEryisipHas (u3nYecKass aKTHBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAE€SATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NpodEeCCUOHANBHOM  JESATEILHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTH4eCKOMYy  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEM KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAPaBIECHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMUSA



chOPMHUPOBAHHOCTh  DKOJIOTHYECKON KYJNbTYpPhI, TOHWMAHHWE BIUSHUS
COITMATTbHO-IKOHOMHUYECKHUX IPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATIBLHON
CpeIbl, 0OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TIPUMCHEHHE MaTEeMaTHYeCKUX 3HAHWUW JUIS pelieHus 3agad B o0JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH U OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTEMaTUYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW ESITCIIBHOCTH, ITAaroB €€
pPa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS UHUBUIM3ALMHM, OBJIAJCHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOW KakK CpEJICTBOM MO3HAHMUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1oruyeckue 1eMcTBUA:

BBIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHBIE MPU3HAKUM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUHW MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /1J1s1 0000UIECHUS U CPaBHEHUSI, KPUTEPUH IPOBOIUMOTO aHAJIM3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NOPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAIT MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOJIIOJCHUSIX W YTBEP)KICHUSX, Npeajararb KpUTEPUH JIs
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JienaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIbI;

BBIOMpATh CMoco0 pemeHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh  HaumOojee MOAXOMAUMH ¢  y4éToM
CaMOCTOATENIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBbIe uccieaoBarebCKHe AeiicTBUA:

UCIIOJIb30BaTh BOIPOCHl KAaK HCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynaupoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH THUIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIINUI0, MHEHHUE;

MPOBOJUTH CAMOCTOSITENIbHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEA0BaHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTo 00bEKTa, sIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;



CaMOCTOSITENIbHO (hOPMYIUPOBATh OOOOIIEHUS W BBIBOJABI O PE3YJIbTaTaM
NpOBEAEHHOTO  HAONIONCHUS, WCCICNOBAaHUS, OICHHWBAaTh  JTOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOllecca, a TaKkKe BBIABUTATH
MPEIOJIOKEHHUS O €TO PA3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISBJISITH JeQUITUTHI HHPOPMAIIH, JAHHBIX, HEOOXOAMMBIX IS OTBETa Ha
BOMPOC U JUIsI pEIICHUS 3a/1a4H;

BBEIOMPATh MH(POPMAITHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WH(GOPMAIHMIO PA3TUYHBIX BHJIOB H
dbop™m mpeaCcTaBICHUS;

CTPYKTYpUpPOBaTh WHGOpPMAIMIO, MPEACTaBIATh €€ B pa3IUYHbIX (opmax,
WLUTIOCTPUPOBATH TpaduvecKH;

OIICHUBATh HaAEKHOCTD uHdopmaIun 1o CaMOCTOSITENIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeiCTBUA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATEH CYKIEHHUS B COOTBETCTBUU C YCIIOBUSIMU U
HesiMU  OOIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUSA II0 XOAY PELICHMs 3aJauH,
KOMMEHTHUPOBATH IOJTYyYECHHBIN PE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAE€MOI TEMBI,
npoOJeMbl, pelaeMod 3aJaud, BBICKA3bIBATh WJEH, HALIEJICHHbIE Ha IOHMCK
pEelIeHnsl, COIMOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh Pa3jiM4Me M CXOJCTBO MO3WLHUNA, B KOPPEKTHOU (Qopme
(bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

NPEACTABIATh PE3YIBTAThl PELICHUS 33/1a4d, SKCIIEPUMEHTA, UCCIEIOBAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTAlUN U OCOOEHHOCTEN ayIuTOPUH.

PerynsiTuBHbIEe YHHBEpPCAJIbHbIE YUeOHbIE AeiiCTBHS

Camoopranusamnus:

COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHUS 3a/1a4M, BRIOUPATh CIIOCO0 pelieHus ¢
YIETOM MMEIOIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM MH(MOpMAITIH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIaJICTh ~ HaBBIKAMU  TO3HABATEIBLHONW  peduiekcuM  Kak  OCO3HAHHUS
COBEPIIIAEMBIX JECUCTBUU M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAAECTh
criocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISI TIpollecca M pe3ysibTaTa PEIICHUS
MaTEMaTHYECKOM 3a1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPbIE MOTYT BO3ZHUKHYThH MPHU PEHICHUM 3a7a4H,
BHOCHTH KOPPEKTHUBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIIBCTB, TAHHBIX,
HaWJICHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLIEHHUBATh COOTBETCTBUE PE3YNbTATa EJIU U YCIOBUIM, OOBSICHITH IPUUUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUS! PE3YJIbTATOB JIEATEbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY IPHUOOPETEHHOMY OTIBITY.

CoBmecTHAasl 1€ATEJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHIAMBUAYaIbHOU
paboTbl TpU pEHIeHHH Y4YeOHBIX 3a7ad, MNPUHUMATh 1eJb COBMECTHOMU
NeATEIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOW pabOThI, pacmpeneisiarhb
BUJIBI pabOT, JIOTOBApWBATHCS, OOCYXHAaTh TMPOIECC W Pe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

y4acTBOBaTh B T'PYIIOBBIX (Gopmax paboTsl (00CyxkaeHHs, 0OMEH MHEHU,
«MO3TOBBIE INTYPMBD» W HHBIE), BBHIMNOJIHATH CBOIO YacTh pabOTBl H
KOOPAMHUPOBATh CBOM JEHCTBUS C JAPYTUMH WICHaMHU KOMAaH[Ibl, OILIEHHWBATh
KayeCcTBO CBOETO BKJIaja B OOLIUI MPOAYKT MO KPUTEpPHUsIM, CHOPMYINPOBAHHBIM
y4aCTHUKaMU B3aUMOJEHCTBUSL.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOydenuss B 10 kiaacce oOydaromuiicss HOJYYUT CIEIyIOIINE
IpeIMEeTHbIE Pe3yJbTaThl MO OTAEIBHBIM TeMaM paboyeil mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTro aHaTUu3a:

Yuciaa 1 BBIYUCICHUSA:

CBOOO/IHO OIEpPUPOBaTh MOHATUSMHU: palMOHAIBHOE YHCIO, OECKOHEUHas
nepuoanyeckas ApoOb, MPOLEHTHI, HPPALUOHAIBHOE YHMCIO, MHOXKECTBA
PAlMOHAIIBHBIX U JICMCTBUTENBHBIX YUCEI, MOAYJb JEHCTBUTEIBHOTO YUCA;

OPUMEHATh JpoOM M TPOLEHTHI JUIsl PEIICHHUs NPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIICH 3HAHUN U PEATbHOMN KU3HU,

NPUMEHSATH NMPUOIMKEHHBIE BBIUMCIICHUS, TPABUJIAa OKPYTJICHUS, IPUKUIIKY U
OLICHKY PE3yJbTaTa BBIYNCIICHUN;

CBOOOJHO OMNEPHUPOBATH MOHSTHEM: CTENEHb C LEJbIM [OKa3aTeleM,
WCIIOJIB30BaTh MOAXOAANIYIO (hOPMY 3aMMCU NEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
IIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX;

cBOOO/IHO OIEpPUPOBaTh MOHATHEM: apU(PMETUYECKUN KOPEHb HaTypalbHOMN
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIbHBIM ITOKa3aTeleM;

cBOOOIHO ONEpUpOBaTh MOHATUSAMU: JIOTapU(PM uucia, ACCITHUYHBIE U
HATypaJbHBIC JIOTapU(MBL;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTa;

ONEPHUPOBATH MOHATUSAMH: APKCUHYC, APKKOCHHYC W apKTAHTE€HC YHCIOBOIO
apryMeHTA.

YpaBHeHHs U HEPABEHCTBA:

CBOOOJIHO OIEPUPOBATH MOHITUSIMHU: TOXKJIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHHUS U YPABHEHUSI-CIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;



OPUMEHSTh pPa3IMYHbIE METOJbl pEIICHUs pPAlMOHAIBHBIX U JIPOOHO-
palMOHAIbHBIX YpPaBHEHUH, NPUMEHATh METOJ HHTEPBAJIOB Il pELICHUs
HEPABEHCTB;

CBOOO/IHO OIEpUpOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEpEMEHHOM,
MHOTOYJIEH ¢ MLedbIMH KO3(p(ULIUEHTaMH, KOPHM MHOTOYJI€Ha, IPUMEHATH
JIeJIEHNE MHOTOWJIEHAa Ha MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUISL pellieHus 3a/1ay;

CBOOOIHO OMNEpUPOBATHh TOHATUSAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH,
MaTpuLd, ONPEACIIUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHUM CMBICI,
UCIIONIb30BaTh CBOWMCTBA OMpeAenuTens 2 X 2 uisi BBIYMCICHUS €ro 3HaueHus,
OPUMEHATHb ONPEACTUTENN M1 PELICHUS CHUCTEMBbl JIMHEWHBIX ypaBHEHUH,
MOJICJTUPOBATh PEANbHBIE CUTYAIMH C TIOMOIIbIO CUCTEMBI JTMHEHHBIX ypaBHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IOMOIIBI0 MaTpUIl U OIpPEACIIHUTEINEH,
UHTEPIIPETUPOBATH MOIYYECHHBIN pe3yNbTar;

UCIIOJIb30BaTh CBOMCTBA JEHCTBUM C KOpHSAMHU JUIsl IpeoOpa3oBaHus
BBIPAKCHU;

BBITNOJIHATH peoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COAEPIKAIINUX CTETIEHU C
palOHaIbHBIM IIOKA3aTENEM;

UCIIOJIb30BaTh CBOICTBa norapumMoB IS npeodpazoBaHus
Jorapu(pMHUECKUX BbIPAXKEHUH;

cBOOOZHO OMEpPUPOBATH TOHATUSAMU: HPpPAIMOHAIBHBIC, MOKa3aTeIbHbIC U
JorapupMuuecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C TTOMOIIBIO PAaBHOCHIIbHBIX
MIEPEXO0/I0B MM OCYIIECTBIISIS MPOBEPKY KOPHEA;

IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbI IS TPeoOpa3oBaHuUs
TPUTOHOMETPHUECKUX BBIPAKCHHUIA;

cBOOOIHO OMEpUpOBaTh MOHATHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh  HEoOXOAuMble  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI;

MOJIEJIMPOBATh pealibHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXEHUS, YpPaBHEHUS, HEPABEHCTBA [0 YCJIOBUIO 3aJaud, HCCIEI0BATh
MOCTPOEHHBIE MOJIENIU C MCIIOJIb30BAHUEM arapara aiareopsl.

DYyHKIUHN U TPAPUKHU:

CBOOOJTHO ONEpPUPOBATh MOHITHUAMU: (DYHKIIHS, CIOCOOBI 3a7aHusl (DYHKIIHH,
B3aMMHO O0OpaTHble (QYHKIUHU, KOMHOO3UIMUSA (GyHKUUNA, Trpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIIUI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMPEEICHUS U MHOXKECTBO
3HaYeHUH QPyHKINUU, HYTH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOMIHO OMEpUPOBATh TMOHATHSIMH: YETHBIE M HEUYETHBIE (DYHKIUH,
nepuoanyeckre GyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAaKCUMyMBI U
MUHUMYMBI (DyHKLIMH, HaumOoJblllee M HaMMEHbIIee 3HaueHHe (YHKIUU Ha
POMEXKYTKE;

CcBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBbIM U
LENbIM TOKa3aTeiaeM, rpapuK CTENEeHHOW (PYHKIHMHM C HATypaJbHBIM U LEJIbIM



nokasaresnem, rpaguk KOpHs n-oil cTenmeHu Kak (yHKUUKM OOpaTHOM CTENeHU ¢
HATypaJbHBIM MOKa3aTeJIeM;

ONepUpOBaTh TMOHATUSMU: JUHEHHAs, KBaJpaTuyHas U JPOOHO-IMHEIHas
(GyHKIHU, BBITIOJHATD 3JIEMEHTAPHOE UCCIIEA0OBAHKUE U MMOCTPOCHUE UX TPadUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: TOKa3aTeslbHas M JorapupmMuyeckas
GbyHKUIMU, UX CBOMCTBa M rpaduKH, MCIOJIL30BATh MX TpaQUKU JIs PEIICHUS
YPaBHECHUM;

CBOOOJHO ONEPHPOBATH MOHATHAMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
OIpPEEICHNE TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTA;

UCIIONB30BaTh rpaduku GyHKIUN JUId  HCCIEAOBAaHUSA TMPOIECCOB U
3aBHCHUMOCTEH TpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peatbHOMN
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCIMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCcKOro aHajm3a:

cBOOO/IHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpUudecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIlasi T€OMETpUYECKasi MPOrpeccusi, TMHEUHBIN U
HKCIOHEHLIUAJIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUM U PEIIEHUs pEaJbHBIX 3a4ad IPUKIAJHOTO
XapakTepa;

CcBOOO/IHO ONEPUPOBATH MOHATUAMU: NIOCIEN0BATENBHOCTD, CIIOCOOBI 33/ JTaHUS
MOCJIEIOBATEIbHOCTE, MOHOTOHHBIE M OTPAaHUYEHHBIE IOCIEAOBATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKACHUS MAaTEMaTUYECKOro aHajM3a KakK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJHO OINEPUPOBATH MOHATUSIMH: HENPEpPBIBHbIE (PYHKIUU, TOUYKH
pa3psiBa rpaduka GyHKIMU, aCUMITOTHI Tpadrika GyHKINH;

CBOOOJHO OINEPUPOBATH IMOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke,
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 715 peLIeHUs 3a/1a4;

cBOOOIHO OIEpHpOBaTh TMOHATUSIMU: TepBas U BTOpas IPOU3BOIHBIC
dbyHKIIMU, KacaTelbHas K Tpaduky QyHKINY;

BBIYHCIIATH ITPOU3BOAHBIE CYMMBI, IIPOU3BEIAECHUS, YACTHOTO U KOMIIO3ULMU
IBYX (YHKIUH, 3HaTh IPOU3BOJIHBIEC AJIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh TEOMETPUUECKUN U (U3MUECKUN CMBICT MPOU3BOIHOM IS
pelIeHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  OMEpPUPOBATh  MOHATHSIMHU:  MHOXXECTBO, ONEpalMy  Haj
MHOKECTBaMU;

UCITOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyisi ONMCaHUs pPealbHbIX
MPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]1a4 U3 APYTUX YUYEOHBIX MTPEIMETOB;

CBOOOJTHO OMNEPUPOBATH MOHATUAMHM: OIpPEAENICHHe, TEOopeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTHYECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHbBIE
YpaBHEHUS U HEPABEHCTBA.



K xonmy obOydyenuss B 11 kjacce oOy4aromuics TOJYYUT CIICTYIOIIHE
MpEeIMETHbIE PE3yJIbTaThl MO0 OTACJIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Havajla MaTeMaTUYECKOTr0 aHaTU3a:

Yuciia 1 BbIYHCICHHSA:

CBOOOJTHO OMEpUPOBATh TMOHATUSIMH: HATypaJlbHO€ M IEJO€ YHUCIIO,
MHOJKECTBA HATYPAJIBHBIX U LEJBIX YUCEJ, UCIOJIb30BaTh IPU3HAKU JECIUMOCTU
uenbix yucen, HOJl u HOK HaTypanibHBIX 4Mcen sl pelieHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

CBOOOJHO ONEPUPOBATH IOHATUEM OCTATKa IO MOAYJIO, 3alUChIBaTh
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX CUHCIICHHUS;

CBOOOJHO ONEpUPOBATh MOHATUAMH: KOMIUIEKCHOE YHUCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandecko u
TPUTOHOMETPUUYECKOM (hopMe, BBITIONHATH apu(METHUECKHE ONepali ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEpPUPOBATh MOHATUSAMU: HUPPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
jJorapu(pMUUECKUe HEpPAaBEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PaBHOCWIBHBIX IIEPEX0/I0B;

OCYILECTBISATh OTOOp KOpHEW IMpU PEUICHUH TPUTOHOMETPHUYECKOIO
YPaBHEHUS;

CBOOOJHO OINEpUPOBaTh IMOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH  HeoOxoaumble  (OPMYJIBl Il  PELICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUUECKUX YpaBHEHUH U HEPABEHCTB;

pewmarb palOHAJIbHBIE, UppaLOHAJIbHBIE, II0OKa3aTEeIIbHBIE,
jgorapupMUyUecKue U TPUTOHOMETPUUYECKHE YpaBHEHUS M  HEPABEHCTBA,
CoZieprKalliie MOYJIM U IIapaMeTpBhl;

OPUMEHATH TpaduyecKue METOIbl JUIsl PELICHUs] YPaBHEHUM U HEPaBEHCTB, a
TaKXKe 3aJ1a4 ¢ apaMeTpaMy;

MOJIEJIMPOBATh pealibHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAQKEHUs, YPAaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIJIOBHIO 3aJayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajiredpsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pe3yJIbTaT.

DyHKIUHN U TPAPUKU:

CTpOUTh TpaduKHd KOMMO3UIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTApPHOIO
UCCJIEIOBAHMS U CBOMCTB KOMIO3UIIMU JABYX (DYHKIIHIA;

CTPOUTh TIEOMETpHUYECKHEe 00pa3bl ypaBHEHHMM U  HEPaBeHCTB Ha
KOOPJIUHATHOM TIOCKOCTH;

CBOOOJIHO OMEpPUpPOBaTh MOHATUSAMU: TpaUKH TPUTOHOMETPUUECKHX

(yHkmii;



NPUMEHATh (QYHKIIUUA 711 MOJCIMPOBAHMS W HCCICIOBAHUS PEaTbHBIX
IIPOIIECCOB.

Hauana MaTeMaTH4ecKOro aHajmn3a:

UCITOJIb30BATh MPOU3BOHYIO JIJISl UCCIEOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOJIUTh HauOOJIbIlIee U HAMMEHBIIIEE 3HAUCHUs (DYHKIIMM HETPEPHIBHOW Ha
OTPE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUIA HAXOXKACHUS HAWIIY4IlEero pEleHus B
NPUKIAIHBIX, B TOM 4YHCJIE€ COUHAIBHO-DKOHOMMYECKHX, 3ajadax, Il
OTpE/IENICHUs] CKOPOCTH W YCKOpPEHHUsS Tpolecca, 3aJaHHOro (QOpMyJod WM
rpaduxom;

CBOOOJHO ONEPHUpPOBATh MOHATHSAMH: I€pBOOOpa3Has, OMNpPEACIEHHBIN
WHTETpaJl, HAXOAWTHh IEPBOOOpA3HBIC AIEMEHTAPHBIX (DYHKIIMH ¥ BBIYUCIIATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HAXOJIUTh TJIOMIAIHN TIOCKUX (GUTYP U OOBEMBI TEJl C TIOMOIIBIO UHTETPAIa;

MMETh MPEACTAaBICHUE O MATEMAaTHYECKOM MOJEIMPOBAHUM HA IPUMEPE
cocTaByieHUsI TP PepeHITNATbHBIX YPaBHEHUN;

peuaTe NpPUKIAJHbIE 3aJa4d, B TOM YHCIIE COLMAIBHO-IKOHOMHUUYECKOIO U
bu3rYecKoro xapakrepa, Cpe/ICTBaMi MaTEMAaTHUYECKOTO aHaJN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
n/n NMPOrpaMMbl Bcero Konrponsnrie | Ilpakruveckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesr
MHOK€eCTBO IEMCTBUTENBHBIX YUCEIL.
1 MHorounensl. PainoHanbHble ypaBHEHUS U o4 1
HepaBeHCTBA. CUCTEMBI IMHEWHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1
LIEJIBIM [1OKa3aTeIeM
3 Apudmerrndeckuii KOpeHb N-0i CTEIICHHU. 15 1
HppaumnonanbHble ypaBHEHUS
4 [TokazarenpHas pynkmwms. [TokazarenpHbIC 10 1
ypaBHEHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
JlorapudmMuueckue ypaBHEHHs
6 TpuronomeTpuueckue BIpaXKEHUS U 2 1
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
8 HenpepriBable pynkiuu. [IponsBoanas 20 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM Kontposbmbie  Ipakrieckne (uudpossbie)
n/n NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesr
1 I/ICCJ'IGILOBaHI:Ie (GYHKIHH ¢ TOMOIIBIO 2 1
IIPOU3BOIHOM
2 [TepBooOpasHas u uHTETpal 12 1
3 I'paduku TPUTOHOMETPHUECKUX (HYHKIIHHA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 UppatnmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUYeCKHe HEPABCHCTBA
5 KowmiiekcHele yncna 10 1
6 HarypanbHble u niensle ynucna 10 1
CucreMsl paliioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUIECKIX 12 1
ypaBHEHUH
8 3aza4yu ¢ mapaMmeTpamu 16 1
9 HOBTOPGHI/IG, 000011IeHNEe, CUCTEMATH3AIUS 16 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







IHOYPOYHOE IINIAHUPOBAHHUE

10 KITIACC
KoanuyecTBO 4acos DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka
n/n yp Bcero Konrpoarn  Hpaktuieckue U3Yy4YeHHS o0pa3oBaTeJib
ble padoTbl | padoThI
HbIE pecypchl
1 MHO0eCcTBO, Ollepaliiy HaJl MHOKECTBAMH U UX CBOMCTBa 1
2 Huarpamme! Ditnepa-Benna 1
3 [IpumeHeHne TeOpeTUKO-MHOKECTBEHHOTO armnapara Jiis 1
peleHus 3a1a4
4 Paumnonansusie yucia. OOBIKHOBEHHBIE U JIECATHYHBIE 1
JIpoOH, TIPOIEHTHI, 0ECKOHEUHBIE TIEPUOTUIECKHE TPOOH
5 Parmonaneabie yncna. OOBIKHOBEHHBIE U IECSITUYHBIC 1
JIpoOH, TIPOIEHTHI, OECKOHEUHBIE TIEPUOTUIECKIE APOOH
6 [Ipumenenne npoOeit i MPOIEHTOB AJIS PEIICHHS 1
MIPUKJIATHBIX 3a/1a4
7 [Mpumenenue qpoOeit ¥ MPOLIEHTOB IS PELICHUS 1
MIPUKJIATHBIX 3a/1a4
€HCTBUTENbHBIC YUCIIA. PalluOHAJIBHBIE U
8 1
MppaIoHalIbHbIe YUCIa
9 Apudmerrueckre onepaun ¢ 1eiCTBUTETbHBIMU 1
YHUCIIAMHU
10 Mogynp AeCTBUTENBHOIO YKHCIIA U €T0 CBOICTBA 1
1 [MpubnmxEHHBIE BEIYUCIICHHUS, TPaBHUIIa OKPYTIICHUS, 1
MIPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BRIYUCIECHUI
12 OCHOBHBIE METO/IbI pEIICHHS [ENBIX U APOOHO- 1
palOHAIBHBIX YPaBHEHUH U HEPABEHCTB
13 OCHOBHBIE METO/IbI PEIICHHS LENBIX U APOOHO- 1
palOHAIBHBIX YPaBHEHUH U HEPABEHCTB
14 OCHOBHBIE METO/IbI PEIICHHS LENBIX U APOOHO- 1
paloOHAIBHBIX YPaBHEHUH U HEPABEHCTB
15 MHorouseHs! OT OJHON IepeMEHHOM. [lenenne 1

MHOTr'O4JIEHa Ha MHOTOWIEH ¢ octatkoM. Teopema besy




MHoOTO4JIeHBI C IIeNBIMA Ko3ddurneHTaMu. Teopema

16 Buera

17 Pemienue cuctemM TUHEWHBIX YpaBHCHHHA

18 Pewienue cucteM TMHEHHBIX YpaBHEHUH
Martpuiia CUCTeMbI TUHEHHBIX ypaBHeHMA. OTnpeenTelb

19 MaTpULBI 2X2, ero reOMETPUYECKUN CMBICI U CBOWCTBA;
BBIYHCJICHHE €T0 3HAYCHHS

20 OnpeﬂeﬂnTeJEL MaTpULBl 2X2, €ro TeOMETPUUYECKUI
CMBICIT ¥ CBOMCTBA; BEIYMCIICHUE €T0 3HAUCHUS

71 HpPINiCHGHHG onpenermTenﬂ JUTSL PETIEHUS] CHCTEMBI
JTUHEHHBIX ypaBHEHHUH

2 PCH.IGE—II/IG TPHKJA/IHBIX 337111 € NOMOIIBIO CHCTEMBI
JIMHCHHBIX YpaBHCHUA

73 PCHIej{I/IC MPUKIIAJHEIX 33711 C TIOMOILBIO CHCTEMBL
JIMHCHHBIX YpaBHCHHA

24 KonTtpoinbkHas pabora: "PainonaibHble YpaBHEHUS U
HepaBeHcTBa. CUCTEMbI IMHEHHBIX ypaBHEHUHN"

75 ®yHKIHA, CIOCO0kI 3a1aHus PyHKIUU. B3anMHo
obparable Gpynaknmu. Kommosumwmst GyHkimit

26 I'paduk pyHkIMU. DemeHTapHBIC IPe0Opa30BaHUS
rpadukoB HyHKITHIA

27 OO6nacTh orpe/eeH!s] 1 MHOKECTBO 3HAUSHHUH (DYHKITHH.
Hynu dynkimu. [IpoMexyTku 3HaK MOCTOSIHCTBA

73 Uéraeie 1 HeuéTHbIe pyHKIHU. [lepnonnyeckue
dynkiun. [TpoMexyTKr MOHOTOHHOCTH (DYHKIIMU

29 MakcuMyMbl 1 MUHUMYMBI QyHKITUH. Hanbonbiee u
HaUMEHbIIIeE 3HAUCHUE (DYHKIIMN Ha IPOMEKYTKE

30 Jluneiinas, kBagpaTu4Has 1 ApoOHO-IMHEHas QyHKIUN

31 DneMeHTapHOe UCCIIeI0OBAaHNE U TIOCTPOeHHE IpayuKoB
3TUX QYHKITHI

o DJieMEHTapHOE UCCIISIOBAaHUE U TIOCTPOCHHE IPpa)UKOB
9TUX (QYHKITHHA

33 CreneHns c¢ 1easIM oka3areneMm. bunom HeroTona

34 Crenensb ¢ 1iebIM IToKa3aTeaeM. bunom HeroToHa




CrenenHast QyHKINS C HATYPAITBHBIM H TETBIM

35 .
nokasareneM. E€ cBoiicTBa u rpadux

36 KonTponbnas padora: "Crenennas pyHkuus. EE
cBoiicTBa U rpaduk”

37 ApnvcpMeTquCKHﬁ KOpEHb HaTypaJbHOW CTENEHU U €ro
CBOICcTBa

33 Apnuq)MeaneCKHﬁ KOPEHb HaTypaJbHOW CTETIEHU U €T0
CBOICcTBa

39 [IpeobpazoBaHyst YMCIOBBIX BEIPAKEHHH, COAEPIKAIINX
CTEIIEHH! U KOPHHU

40 [TpeoOpa3oBaHMs YHCIOBBIX BRIPAKEHHMN, COEPKAIIUX
CTEIIEHHU U KOPHHU

41 IIpeoOpa3oBaHms YUCIOBBIX BBIPAXKEHUH, COTEPIKAIIIIX
CTEIIEHH! U KOPHHU

40 HppanunoHanbHble ypaBHEHUSI. OCHOBI—}'LIC METObI
pelIeHus] UpPallMOHATBHBIX YpaBHEHUH

13 HppanunoHanbHble ypaBHEHUSI. OCHOBI—}'LIC METOAbI
pelIeHus] UppPallMOHAIBHBIX YpaBHEHUH

44 HpparmoHaibHbIe YpaBHEHUS. OCHOBIL‘I'LIC METO/IBI
peleHusl HpPalOHAIBHBIX YPaBHEHUH

45 PaBHOCI/IJH:HI)Ie MIEPEX0/Ibl B PELUICHUH NPPAIIHOHAIBHBIX
ypaBHEHUI

46 PaBHOCI/IJ'HzHBIe Nepexo/ibl B PEHICHUH UPPALMOHATBHBIX
ypaBHEHUI

47 PaBHOCI/IJ'HzHBIe Nepexo/ibl B PEHICHUH UPPALHOHATBHBIX
ypaBHEHUI

48 PaBHOCI/mI:HHe Nepexo/ibl B PELICHUHN UPPALMOHATBHBIX
ypaBHEHUi

49 CBoiicTBa 1 Tpad¥iKk KOPHS N-O¥ CTENEHN KaK QYHKIH
00paTHOH CcTeNeH! ¢ HaTypaJbHBIM MTOKa3aTeleM

50 CpoiicTBa 1 Tpa¥iKk KOPHS N-O¥ CTENEHN KaK QYHKIH
00paTHOH CTENeHN ¢ HaTYpPaJIbHBIM MTOKa3aTelleM

51 KonTponbHas pabdora: "CpoiicTBa U rpaduk KOpHS n-oi

creneHy. MppanyonaneHbele ypaBHEHUS"




52 CremneHpb ¢ parioHAIBHBIM IOKa3aTeIeM U €€ CBOHCTBa 1

53 CremneHpb ¢ parioHAIBHBIM IOKa3aTeIeM U €€ CBOHCTBA 1

54 CremneHb ¢ paloOHAIBHBIM MOKa3aTeaeM U €€ CBOMCTBA 1

55 ITokazarenpHas GyHKIMS, €€ CBOWCTBA U rpaduk 1

56 Wcnonb3oBanue rpaduka GYHKIUH 1T PELHICHUS |
ypaBHEHUI

57 Wcnonp3oBanue rpaduka GYHKIUH 1T PELHICHUS |
YpaBHEHUI

58 [okazarenbHble ypaBHeHUs. OCHOBHBIE METOABI PEILICHUS 1
MIOKA3aTeNbHBIX YPaBHEHUN

59 [lokasarenbHble ypaBHeHUs. OCHOBHBIE METOABI PELLICHUS 1
MIOKA3aTeIbHBIX YPaBHECHUN

60 [lokasarenbHble ypaBHeHUs.. OCHOBHBIE METOABI PEILICHUS 1
[I0KAa3aTEJIbHbIX YPABHEHUI

61 KonTponbras padora: "l[lokazarenpHas QyHKITHS. 1
IloxazaTenbHble ypaBHEHUS"

62 Jlorapugwm uncna. CoticTBa morapudma 1

63 Jlorapudm uncna. CeoiicTsa norapupma 1

64 Jlorapudm uncna. CoiicTsa norapupma 1

65 JecaTudHbie 1 HATYpaIbHBIE JIOTapUPMBI 1

66 JecarudHbie 1 HATypalbHBIE JIOTapUPMBI 1

67 IIpeoOpazoBaHue BEIpaKEHUH, COMEPIKAIINX JIOTAPH(PMBI 1

68 [TpeoOpazoBanue BEIpaXKECHUH, COEPKAIHNX JIOTaAPHUPMEI 1

69 [IpeoOpasoBanue BEIpas)KEHUH, COIEPKAIINX JIOrapruMbI 1

70 Jlorapudmuyeckas yHknus, €€ CBOMCTBA U TpaduK 1

71 Jlorapudmudeckas QyHKIHsI, €€ CBOWCTBA U Tpaduk 1

7 Ucnonp3oBanue rpaduka GYHKIUH IS PEIICHUS 1
ypaBHEHUI

73 HUcnonp3oBanue rpaduka GYHKUUH I PELICHUS 1
ypaBHEHUI

74 Jlorapudmuyeckue ypaBHeHHs1. OCHOBHBIE METO/IBI 1

peteHus Jjorapu)MUIECKUX YpaBHEHUH




Jlorapudmuyeckue ypaBHeHus1. OCHOBHBIE METOBI

75 . 1
pereHus JorapupMUUECKUX YpaBHEHUH

76 Jlorapudmuyeckue ypaBHeHus1. OCHOBHBIE METOIBI 1
peleHus JorapuMUIECKUX YpaBHEHUH

77 PaBHOCUNIBHBIE IEPEXOBI B PEILICHUHN JIOTapUMUUECKIX 1
ypaBHEHHI

73 PaBHOCHIIBHBIC TIEPEXO/IBI B PEILICHUU JIOTAPUPMUUECKIX |
ypaBHEHHI

79 Kontponbnas padota: "Jlorapudmudeckas QyHKIHsL. 1
Jlorapumuyeckme ypaBHeHUS"

30 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT'€HC YHCIIOBOTO 1
aprymMeHra

]1 CuHycC, KOCHHYC, TAHI'€HC 1 KOTAHI'€HC YUCIOBOTO 1
aprymeHra

32 ApKCHHYC, apKKOCHHYC 1 apKTaHT'€HC YUCIOBOTO 1
aprymMenra

33 ApKCHHYC, apKKOCHHYC ¥ apKTaHT'€HC YUCIOBOTO 1
aprymMenra

34 Tpuronomerpuueckas OKpy>KHOCTb, OTIpE/IETICHHE 1
TPUTOHOMETPUYECKUX (PYHKIIUI YHCIOBOTO apryMeHTa

35 Tpuronomerpuueckas OKpy>KHOCTb, OTIpE/IETICHHE 1
TPUTOHOMETPUUECKUX (YHKLHUHI YMCIOBOro apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYJIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYJIBI 1

90 [TpeobOpazoBaHre TPUTOHOMETPUIECKUX BhIPKEHHUH 1

91 [IpeobpazoBaHme TPUTOHOMETPHUYECKHUX BBIPAKECHUI 1

92 [IpeobpazoBaHme TPUTOHOMETPUUYECKHUX BBIPAXKEHUI 1

93 [IpeobpazoBaHme TPUTOHOMETPHUYECKHUX BBIPAKECHUI 1

94 Pemenne TpUroHOMETPUYECKUX YpaBHEHUN 1

95 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUHN 1

96 Pemenne TpUroHOMETPUYECKHUX YPaBHEHUH 1




97 PelieHrne TpUroHOMETPUYECKUX YPABHEHUI 1

98 PelieHne TpUroHOMETPUYECKUX YPABHEHUI 1

99 Pemennie TpUroHOMeTpUYECKHUX YpaBHEHUH 1

100 Pemennie TpUrOHOMETPUYECKUX YPaBHEHUH 1

101 Kontponbnas paboTa: "TpI/IFOHOMC”ﬁpH‘lCCKI/IG BBIpAKEHUS |
Y TPUTOHOMETPHUUYECKUE YPABHEHUS
[locnenoBatenbHOCTH, CLIOCOOBI 3a1aHUS

102 [0CJIe0BaTeNbHOCTEH. MeTox MaTeMaTHYeCKOM 1
MHIYKIUN

103 MOHOTOHHBIE ¥ OTPAaHUYEHHBIE [TOCIIEIOBATEIILHOCTH. 1
Hcropus aHann3za 6ECKOHEYHO MaJbIX

104 ApudmeTrueckas mporpeccus 1

105 T'eomeTprueckas nporpeccust 1

106 beckoneuHO yOBIBarOIIas TEOMETPUIECKAS TPOTPECCHS 1

107 Cymma OeckoHeuHO yOBIBArOIIe T€OMETPUIECKOM 1
MIPOrPECCUH

108 JIMHEWHBIN U 3KCIIOHEHIIMAIBHBIN pocT. Yuco e. 1
DopMyiia CIOKHBIX MPOLEHTOB

109 JIMHEeNHBIN U 3KCIIOHEeHIIMANIBHBIN pocT. Yuco e. 1
DopMyiia CIOKHBIX POLEHTOB

110 Hcnonp30BaHue MpOrpeccuu I peleHus pealbHbIX 1
3aJa4 NPUKIAJHOTO XapaKTepa

111 KOHTpOJ‘ILHa;'S{ pabota: "IlocinenoBaTenbHOCTH H 1
POrPecCUH

112 HenpepbiBHbIE GYHKIIMHM U UX CBOIMCTBA 1

113 Touka pa3peiBa. ACUMITOTHI TPAPUKOB PYHKIIAH 1

114 CBoiicTBa QYHKIMI HEPEPHIBHBIX HA OTPE3KE 1

115 CBoiicTBa (QyHKIMI HEPEPHIBHBIX HA OTPE3KE 1

116 MeTo1 MHTEPBAJIOB AJIs PEIICHUs] HEPABEHCTB 1

117 Mertoa MHTEPBAJIOB ISl PEIUIEHUS HEPABEHCTB 1

118 MeTo1 HTHTEpPBAJIOB /JIs PEIICHUs] HEPABEHCTB 1

119 [IpumeHeHne cBOICTB HEMPEPBIBHBIX (HYHKUUH JUIS 1




peleHus 3a1a4

[IpumeHeHne cBOMCTB HEMPEPBHIBHBIX (DYHKIUHN IS

120 1
peleHus 3a1a4y

121 [lepBast u BTOpas mpou3BoHBIE PYHKIMN 1

122 OrmpeneneHne, TeOMETPHUICCKII CMBICT TIPOU3BOTHOM 1

123 Onpenenenue, GU3NIECKUI CMBICT IPOU3BOAHOM 1

124 YpaBHeHHE KacaTenbHOU K TpaduKy GyHKIHN 1

125 YpaBHeHHE KacaTelbHOU K TpaduKy QyHKIHN 1

126 [Tpou3BoAHBIE AIEMEHTAPHBIX (PYHKIHN 1

127 IIponsBoaHbBIE dNIeMEHTAPHBIX (DYHKITHI 1

128 [TpousBoaHAsT CYMMBI, TPOU3BEACHUS, YACTHOTO H |
KOMITO3UIMY (PYHKITUHA

129 [TpousBoaHAs CYyMMBI, TPOU3BEACHUSI, YACTHOTO H |
KOMTIO3UIAA (DyHKITHH

130 [TpousBoaHAsT CYMMBI, TPOU3BEACHUS, YACTHOTO H 1
KOMTIO3UIAA ()yHKITHHA

131 KonTponbras padora: "I[IponsBogHas" 1 1

132 [TorTOpeHue, 0000IICHNE, CUCTEMAaTH3AIIMS 3HAHU: |
"YpaBHenus"

133 [TorTOpeHwue, 0000IICHNE, CUCTEMAaTH3AIIMS 3HAHU: 1
"®yHkuun"

134 HroroBas koHTpOIbHAs paboTa 1 1

135 Hrorosas koHTpOIbHAs paboTa 1 1

136 [TorTOpeHwue, 0000IICHNE, CUCTEMAaTH3ALMS 3HAHUH 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 10




11 KJIACC

KoanuyecTBo 4acos DJIeKTPOHHBI
Ne ara e uudpossbIe
/o Tema ypoka Beero Koutpoubusl | IIpakTuyeckue fl[:%yqe}mﬂ oi;lpa(l)([))BaTe b
e padoTsI padoThI HBIE pecypehI
1 [IpumeneHnne Npou3BOTHON K HCCIEAOBaHMIO (DYHKINH Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI
) [IpumeneHne Npou3BOTHON K HCCIEAOBaHMIO (DYHKINH Ha 1
MOHOTOHHOCTbB U 3KCTPEMYMBI
3 [IpumeHeHne TPOU3BOTHOM K NCCIIEOBAHUIO (DYHKITHI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBI
4 [IpumeHeHne TPOU3BOTHOM K NCCIIEOBAHUIO (DYHKITHI HA 1
MOHOTOHHOCTH U IKCTPEMYMBI
5 [IpumeHeHne TPOU3BOTHOM K UCCIIEOBAHUIO (DYHKITHI Ha 1
MOHOTOHHOCTH U IKCTPEMYMBI
6 [IpuMeHeHne MPOU3BOTHOM K UCCIICOBAHUIO (DYHKITHH Ha 1
MOHOTOHHOCTH U IKCTPEMYMBI
7 Haxoxenne HaubobIero 1 HaMMEHbIIEro 3HAYCHUSI 1
HENPEPHIBHOM (DYHKLIMHU HA OTPE3KE
3 Haxoxenne HaubobIero 1 HaMMEHbIIETo 3HAYCHUSI 1
HENPEPHIBHOM (DYHKIIMHU HA OTPE3KE
9 Haxosxnenne HauOobIIero 1 HaMMEHbILEr0 3HAYESHUS 1
HENPEPHIBHOHN (DYHKIIMHU HA OTPE3Ke
10 Haxosxnenne HauOobIIero 1 HaMMEHbILEro 3HaYCHUS 1
HETPEPHIBHOM ()YHKIIMU HA OTPE3Ke
1 Haxoxenne HaubobIero 1 HaMMeHbIIEro 3HAYCHUSI 1
HETPEPhIBHOM (DYHKIIMU HA OTPE3KE
12 Haxoxenue HaubobIlero 1 HaMMEHbIIETO 3HAYCHUS 1
HETPEPHIBHOM ()YHKIIMU HA OTPE3KE
13 ITpumeHeHre Npon3BOAHON JIJIsi HAXO0XKACHUS 1
HAaWIY4IIETo pelIeHNs B IPUKIAAHbIX 331a49ax
14 [IpymeHeHne npou3BOIHON [T HAX0XKIEHUS 1

HAWJIydlICro pCuICHUA B IMIPUKIIAAHBIX 3aJa4ax




IIpumeHeHre NPOU3BOAHOM JJIs1 ONIPEAEIICHUSI CKOPOCTH U

15 YCKOpEeHUs mporiecca, 3aJanHoro (popmyInoit uiu
rpaduKoM
[IpuMeHeHne Npon3BOIHON ISl OTIpeIeICHUs] CKOPOCTH U

16 YCKOpEHHUS MpoIiecca, 3a1aHHOTro (hOpMYJIOH WK
rpaduKoM

17 Kommoszummst pyHkItmit

18 Kommoszummst pyHkItumit

19 Kommozunus ¢pyHkunit

20 I'eomerpuyeckue 0Opa3bl ypaBHEHUH HAa KOOPAUHATHOM
IUIOCKOCTH

1 I'eomeTpudeckue 0Opa3sl ypaBHEHUI Ha KOOPAUHATHON
IJIOCKOCTH

2 KonTponbHas pabora: "}/'I'CCJ'IQI[OBaHI/Ie (bhyHKIHI ¢
MTOMOIIbIO IPOU3BOTHON

23 [lepBooOpazHas, 0CHOBHOE CBOWCTBO IEPBOOOPA3HBIX

24 [lepBooOpazHbie rieMenTapHbIX GyHKIHA. [IpaBra
HaXO0KICHUS MEPBOOOPA3HBIX

25 [lepBooOpazHbie aemMenTapHbIX GyHKIHN. [IpaBra
HaXOXKCHUS MePBOOOPA3HBIX

26 HNHuterpai. I'eomeTprdecKuii CMBIC MHTErpaJla

27 Brruucnenue onpenenéHHoro uHTErpana mno gopmyse
Herorona-Jleiioauma

73 Brruucnenue onpenenéHHoro uHTErpana mno gopmyse
Herorona-Jleitbauia

29 [Ipumenenune nHTErpana A HAXOXKICHUS IUIOLIaaeH
TUIOCKUX (UTYp

30 [MpuMeHeHne uHTErpaNa sl HAXOXKICHUS 00bEMOB
TeOMETPHUYECKHX TeJl

31 [Ipumeps! pemennit TuddepeHnnanbHbIX ypaBHEHUH

32 [Mpumepst pemieHnit MudpepeHIInaIbLHBIX ypaBHEHUH

33 MaremaTnyeckoe MOJICIIMPOBAHUE PEATTbHBIX IPOLIECCOB C

MOMOIIBIO TG PepeHINANBHBIX YPaBHEHUI




34 KontponbHas pabora: "IlepBoobpaznas u uaTErpat” 1

35 Tpuronomerpudeckue (HyHKIIHH, UX CBOMCTBA U TpaQuKH 1

36 Tpuronomerpuueckue GyHKINH, UX CBOUCTBA U TpadUKu 1

37 Tpuronomerpuieckue (HyHKIIHH, UX CBOMCTBA U TpaQuKH 1

38 Tpuronomerpuueckue GyHKINH, UX CBOUCTBA U TpadUKU 1

39 Tpuronomerpuueckue GyHKINH, UX CBOUCTBA U TpadUKU 1

40 OT10op KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUM C 1
MIOMOIBI0 TPUTOHOMETPUYECKOH OKPYKHOCTH

41 OT160p KOpHEW TPUTOHOMETPHUECKUX YPaBHEHUH C 1
MIOMOIBI0 TPUTOHOMETPUYECKOH OKPYKHOCTH

40 OT160p KOpHEW TPUTOHOMETPHUECKUX YPaBHEHUH C 1
MTOMOIIIbI0 TPUTOHOMETPUYECKOH OKPYKHOCTH

13 OT160p KOpHEW TPUTOHOMETPHUECKUX YPaBHEHUH C 1
MTOMOIIbI0 TPUTOHOMETPUYECKOH OKPYKHOCTH

44 PemeHne TpUroHOMETpUYECKUX HEPABEHCTB 1

45 PemieHne TpUroHOMETpUYECKUX HEPABEHCTB 1

46 PeieHre TpUroHOMETPUYECKUX HEPABEHCTB 1

47 PeieHne TpUroHOMETpUYECKUX HEPABEHCTB 1

48 KonTponbHas padora: "I'padhvku TpUTOHOMETPUIECKHX 1
¢dbysakmii. TpuroHoMeTpudeckre HepaBeHCTBa"

49 OCHOBHbIE METO/IbI PEeIIEHHS TOKa3aTeIbHBIX HEPABEHCTB 1

50 OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEIbHBIX HEPABEHCTB 1

51 OCHOBHbIE METO/IbI peIIEHHs TOKa3aTeIbHBIX HEPABEHCTB 1

52 OCHOBHbIE METO/IbI PEeIIEHHS TOKa3aTeIbHBIX HEPABEHCTB 1

53 OCHOBHBIE METOJIBI PEIICHHUS JIOTAPUPMHUUECKIX |
HEPABEHCTB

s4 OCHOBHBIE METO/IbI pEIICHHS JIOTapH(HMUIESCKUX 1
HEPABEHCTB

55 OCHOBHBIE METOBI PEILICHUS JIOTapUPMUUECKIX 1
HEPABEHCTB

56 OCHOBHBIE METOBI PEILICHHUS JIOTapUPMUUECKIX 1

HEpPaBEHCTB




OCHOBHBIE METO/IbI PEIICHUS HPPANNOHAITBEHBIX

57
HEPaBEHCTB

53 OCHOBHBIE METO/IbI PEIICHUS HPPANUOHATBEHBIX
HEpaBEHCTB

59 OCHOBHBIE METO/IBI PEIICHUS HPPANNOHATBEHBIX
HEpaBEHCTB

60 OCHOBHBIC METO/IbI PEIICHUS HPPANUOHALHBIX
HEpaBEHCTB

61 Fpa(bnqecFHe METOJIbI PEIICHYSI UPPAITUOHATBHBIX
ypaBHEHUI

62 Fpa(bnqeczme METOJIbI PEIICHHSI UPPAITUOHATBHBIX
ypaBHEHUI

63 Fpaq)nqeczme METOJIBI PEIIEHISI IOKA3aTeNbHBIX
ypaBHEHUH

64 I'padmyeckrie METOIBI pemICHNS TOKA3aTEThHBIX
HEPaBEHCTB

65 Fpaq)nqecime METOJIBI PEIICHHS JIOTapU(PMHUIECKUX
ypaBHEHUH

66 I'paduueckre MeTOIbI pelIeHuUs IOTapUPMHUIESCKHX
HEPaBEHCTB

67 I'paduueckre MeTOIbI pelIeHUS TOTapUPMHUIESCKHX
HEPaBEHCTB

63 I'padmyeckre METOBI pemICHNS TIOKA3aTENbHBIX U
norapu(pMHYECKUX ypaBHEHHA

69 I'padmyeckre METOBI pemICHNS TIOKA3aTENbHBIX U
norapu(pMHYECKUX ypaBHEHHA

70 I'padmyeckrie METOBI peMICHNS TIOKA3aTENbHBIX U
Jlorapu(MUYECKUX HEPABEHCTB

71 I'padmyeckre METOIbI PEILICHHS TOKA3aTENbHBIX U
Jlorapu(MUYECKUX HEPABEHCTB

79 KonTponbhas pabora: "MppannonansHele,
MoKa3arenbHbIe U JorapudMuieckre HepaBeHcTBa'

73 KomrutekcHble unca. Anredpandyeckas u

TPUTOHOMETpHUICCKAA (bOpMBI 3allMC KOMILUIEKCHOT'O




quciia

KoMmiiekcHbie uncia. Anre6pa1/1qea<a;1 nu

74 TPUTOHOMETpHIECKast GOPMBI 3aITUCH KOMILUIEKCHOTO 1
qrcia

75 Apudmernueckie onepanuy ¢ KOMIUIEKCHBIMHU YHCIaMU 1

76 ApudmMeTnueckne onepanny ¢ KOMIDICKCHBIMH YHACIaMHI 1

77 Nzo0pakeHne KOMIUIEKCHBIX YHCENT Ha KOOPAWHATHON |
TJIOCKOCTH

78 N3o0pakeHrne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHON 1
IJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii crenenu u3 1
KOMIUTIEKCHOTO YHCIa

30 ®opmyna Myaspa. KopHu n-oii crenenu u3 1
KOMIUIEKCHOT'O YHCia

31 [IpumeHeHne KOMITIEKCHBIX YUCEI ISl PEIICHUS 1
(U3NYECKUX U TEOMETPHUECKHX 33124

82 KonTposbHas padora: "KomruiekcHbie uncia' 1

83 HartypanbsHble u 11enbsie yncia 1

84 HatypanbHble u Lenblie ynucia 1

85 [IpuMeHeHre NPU3HAKOB IEIUMOCTH LIEJIBIX YUCEI 1

86 [IpumeHeHne MPU3HAKOB ASTUMOCTH LEJBIX YHCEI 1

37 [Ipumenenne npu3HaKkoB AeTUMOCTH nembix yucen: HOJJ 1
u HOK

88 [Ipumenenne npu3HaKkoB AeTUMOCTH nenbix yucen: HOJJ 1
n HOK

39 [IpumeHeHne NPU3HAKOB AETUMOCTH IIEIBIX YUCEIL: 1
OCTaTK{ IO MOJTYJTIO

90 [IpuMeneHne NpU3HAKOB IEIMMOCTH LEJIBIX YUCEN: 1
OCTaTK{ IO MOJTYJTIO

91 [IpumeneHne NpU3HAKOB IEIIMMOCTH LEJIBIX YUCE: 1
anroputM EBKIHIa Juis perieHust 3a/1a4 B IeTIbIX YHCIax

92 KontponbsHas pabora: "Teopwus menbix gucent" 1

93 Cucrema 1 COBOKYITHOCTh YpaBHEHHUU. PaBHOCHIIBHBIE 1




CUCTCMbI U CUCTCMBI-CJICACTBUA

Cucrema u COBOKYIIHOCTb ypaBHCHHﬁ. PaBHOCHUIIBHEIC

o4 CHCTEMBI 1 CUCTEMBI-CIIEICTBHS

95 OCHOBHBIE METOJIbI PEIICHHUS CHCTEM 1 COBOKYITHOCTEM
panMOHAaIbHBIX YPaBHEHUH

96 OCHOBHBIE METOJIbI PEIICHHUS CHCTEM | COBOKYITHOCTEM
HppalMOHaIbHBIX YpPaBHEHUI

97 OcCHOBHBIE METOJIbI PEIICHHUS CHCTEM 1 COBOKYITHOCTEMH
[IOKAa3aTeNbHbIX YPaBHEHUM

08 OCHOBHbIE METO/IBI pelICHUs CHCTEM U COBOKYITHOCTEH
MIOKAa3aTeNbHbIX YpaBHEHU

99 OCHOBHbIE METO/Ibl PEIIEHHUs] CUCTEM M COBOKYITHOCTEH
JorapuPpMUIECKUX YpaBHEHUI

100 OCHOBHBIE METOJIbI PELICHUS CUCTEM U COBOKYTTHOCTEH
JorapupMUIECKUX YpaBHEHUI
[IpuMeHeHne cucTeM K peleHHI0 MaTeMaTHUECKHUX 3a/1a4

101 Y 3371a49 U3 Pa3IMIHBIX 001acTel HAYKH U peabHOM
YKU3HHU, HHTEPIIPETALIMs IOJTYYEHHBIX Pe3yIbTaTOB
[IpumeHeHune cucTeM K PEIIeHHI0O MaTeEMaTHYECKUX 3a1a4

102 Y 3a]1a4 U3 Pa3IMdHbIX 00J1acTel HAyKU U peaTbHOM
XKHU3HH, HHTEPIIPETalNs OITyYEHHbIX Pe3yJIbTaTOB
[IprMeHeHne HepaBEHCTB K PELICHUI0 MATEMAaTHYECKUX

103 3aJ1a4 ¥ 3aj71a49 U3 Pa3InIHBIX 00JacTell HAyKH U peanbHOI
YKU3HHU, HHTEPIIPETALIMS TIOJTYIEHHBIX PE3YIbTaTOB
KontponbHas padora: "CucteMbl palluOHAJIBHBIX,

104 HppalMOHAIBHBIX MTOKa3aTeIbHBIX U JOrapu(pMUIecKux
ypaBHeHHI"

105 PaunonanbHbie ypaBHEHUS C TapaMeTpaMu

106 PanmonansHble HEpaBEHCTBA ¢ TapaMeTpaMu

107 PanmonansHbIE CHCTEMBI ¢ TTapaMeTpaMu

108 WppanmonansHele ypaBHEHHS, HEPABEHCTBA C
napameTpamu

109 UppatmonaiabHBIE CHCTEMBI C ITapaMeTpamMu

110 [lokazarenbHble ypaBHEHUS, HEPABEHCTBA C apaMeTpaMu




111 ITokazaTenbHBIE CUCTEMBI C TapamMeTpaMu 1

112 Jlorapudmuueckue ypaBHEeHUs, HCPAaBESHCTBA C |
rmapamMeTpamMu

113 JlorapuMudeckne cHCTEMBI ¢ TapaMeTpaMH 1

WTOHOMETPUYECKUE YPABHEHHUS C ITapaMeTPaMu

114 T 1

115 TpuroHoMeTpU4eCKHe HEPABEHCTBA C ITapaMeTpaMu 1

116 TpUroHOMETPUYECKUE CUCTEMBI C MapaMeTpamMu 1
ITocTtpoenue u uccieoBaHe MaTEMAaTUUECKUX MOJIeIeH

117 pEABHBIX CUTyalMi C IOMOIIbIO YPABHEHUH C 1
napaMeTpamu
[TocTpoeHue u uccieIoBaHUe MATEMAaTUISCKUX MO/IEIeH

118 peaIbHBIX CUTYalUi ¢ IOMOLIBIO CUCTEM YPABHEHHH C 1
napaMeTpamu

TPOEHHE U UCCIIENOBAHNE MATEMATUIECKAX MOEIIEH

ITocTpoeHne 1 UcciIefOBaHNE MAaTEMATHYEC ofele

119 pEJIbHBIX CUTYyallMi C MOMOUIBIO CUCTEM YPABHEHHI C 1
napamMeTpamu

HTPOJIbHAS Ta: JTa4H C [mapamMeTpaMu

120 KonTponsHas pabora: "3agaun ¢ mapamerpamu' 1

121 [ToBTOpenwue, 0000IIeHNE, CHCTEMATH3AIIHS 3HAHUM! 1
"YpaBHeHus"

122 [ToBTOpenue, 06001IeHNEe, CUCTEMATH3AINAS 3HAHUI: 1
"YpaBuenus"

123 [ToBTOpenue, 06001IeHNEe, CUCTEMATH3AINAS 3HAHUI: 1
"YpaBHenus. Cucrembl ypaBHEHUH"

104 [ToBTOpenue, 06001IeHNEe, CUCTEMATH3AIINAS 3HAHUI: 1
"Hepasenctpa"

125 [loBTOpenwue, 0600IIeHNE, CHCTEMATH3AIIHS 3HAHUH: 1
"Hepasenctpa"

126 [ToBTOpenwue, 0000IIeHNE, CHCTEMATH3AIIHS 3HAHUN: |
"HepaBenctpa"

127 [ToBTOpenue, 06001IeHNEe, CUCTEMATH3AIAS 3HAHII: 1
"IIpon3BoaHas u e€ mpumMeHeHue"

128 [ToBTOpeHme, 06001IeHNEe, CUCTEMATH3AIAS 3HAHII: 1

"IIpon3BoaHas u e€ nmpumeHeHue"




[ToBTOpEeHMe, 0000IICHNE, CUCTEMATH3AIIAS 3HAHII:

129 " .. " 1
IIpousBoaHas U €€ MpuMEeHEHUE
130 [ToBTOpEeHME, 0000IICHNE, CUCTEMATH3AIIAS 3HAHHI: 1
"NuTerpain u ero npuMeHeHue"
131 [ToBTOpeHMe, 0000IICHNE, CUCTEMATH3AIIAS 3HAHHI: 1
"Oyukuun"
132 [MoBTOpeHue, 0000IICHNE, CUCTEMATH3AIIHS 3HAHUM: |
"OyHkuun"
133 [ToBTOpeHme, 0000IICHNE, CUCTEMATH3AIIHS 3HAHUM: |
"®yHkuun"
134 WroroBast kOHTpoOIbHAS paboTa 1 1
135 Wroropast KOHTpOJIbHAS paboTa 1 1
136 [ToBTOpeHue, 0000IICHNE, CUCTEMATH3AIINS 3HAHU T 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10







YYEBHO-METOANYECKOE OBECIHIHEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA
MaremaTuka: anredpa W Hayajgo mMaTeMaThdeckoro aHanuza, 10-11ki. AaumoB
[II.A. u ap.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Yuebnuk: Anrebpa u Hau. Mar. aHaimuza. 10-11xm. AmumoB HILA. wu
ap 201Anrebpa uW Hayajga MaTeMaTHYeCKOro aHanusa. MeTtoaudyeckue
pexomengaruu. 10 kimacc: mocobue s yauTenel o0mieo0pa3oBar. opranu3aui
/ M. K. Ilotanos, A. B. IlleBkun. — M.: IIpocBemenue, 2013. — 191 c.: un. —
(MI'Y — mikoze).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

Pocculickas AJIEKTPOHHAs LIKOJIa https://resh.edu.ru/
MaremaTu4yeckre OJUMIHMAABI W OJMMIMAIHBIE 33/Jauyd, — [JIEKTPOHHBIN
pecypcl,—pexum JOCTYTIA: http://www.zaba.ru
Meroauka mpenofgaBaHus MAaTEMaTUKU — [3JEKTPOHHBIA pecypc|, — peXUM

noctyna:http:/methmath.chat.ru.
Peectp mpumepHBIX 00I11€00pa30BaTEIbHBIX MPOrpaMM [AJIEKTPOHHBIN pecypc],

— pEKUM JIOCTyIIA: http://www.fgosreestr.ru :
[IyreBogutens «B Mupe Hayku» HJisl IIKOJBHUKOB [3JIEKTPOHHBIM pecypc|, —
pexuM JNOCTyTa: http://www.uic.ssu.samara.ru

DNeKTpOHHAsT XPEeCTOMATHsl 10 METOAHWKE TMperoJaBaHUs  MaTeMaTHKU
[31eKkTpoHHBIN pecypc], — pexum aocrtyna: http://fmi.asf.ru.
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