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MNOACHUTEJBHASA 3AIIMCKA

VY4eOHbIll Kypc «Asredpa W Hayajlla MaTeMaTUYECKOIO aHAIU3a» SIBISETCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IMPOTPAMME CpENHEro oOIIero oOpa3oBaHUA,
IIOCKOJIBKY, C OJHOM CTOPOHBI, OH 00€CIe4YMBAET MHCTPYMEHTAIbHYIO 0azy s
U3YYEHHUSI BCEX €CTECTBEHHO-HAy4HBIX KYpPCOB, a C JPYroil CTOPOHBI, OpPMHUPYET
JIOTHYECKOE U a0CTPAKTHOE MBIIUIEHHE 00ydYalolUXCsl Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHUS MH(OPMATUKH, OOIIECTBO3HAHNUS, UCTOPUH, CIOBECHOCTH U JIPYTUX
JUCIMIUIMH. B paMkax gaHHOro y4yeOHOro Kypca oOydaromiuecs OBJIAJEBatoOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOW HAyKH, KOTOpas (OpMyIupyeT CBOH
JTOCTHXKEHHSI B MaTEMaTUYECKOI hopMme.

VY4eOHbIil Kypc anreOpbl U Hauajdl MaTEeMAaTUYECKOTO aHaJlM3a 3aKja/ibIBacT
OCHOBY JJI YCIEUIHOTO OBJIAJICHUs] 3aKOHaMHU (U3MKH, XUMHH, OWOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TEHICHIIMA pa3BUTHS S3KOHOMHUKHU U OOIIECTBEHHOMN JKU3HH,
MO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIIOIb30BaTh UX JUIsl JalbHEHMIIEro oOpa3oBaHUS U B
MIOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBiajgeHHE aOCTPaKTHBIMU U JIOTMUECKU
CTPOTMMHU KOHCTPYKIUSIMU aireOpbl M MaTeMaTU4YeCKOro aHajiu3a pa3BHBAeT
YMEHUE HaXOOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTb, JOKa3bIBATh
YTBEPKJICHUSI C TTOMOILIBIO MHIYKUUHU U PACCYXAaTh NEAYKTUBHO, UCIOJIb30BAThH
0000IIeHNEe W KOHKpETU3allMio, abCTparupoBaHHWE M aHAIOTHIO, (HOpMHUpPYET
KpPEaTUBHOE U KPUTUYECKOE MBIIIJIEHUE.

B xonme usyueHus ydeOHOro kypca «Anredpa M Hadalga MaTeMaTHYECKOTO
aHaJln3a» 00ydYaroIuecs MOJIy4YaroT HOBBIM ONBIT PELICHUs NPUKIAIHBIX 3a1ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENIEH PEAJIbHBIX CUTYallHui,
WHTEPHpPETallMd  TOJIYYCHHBIX  pEUIeHUH, 3HAKOMATCA C  IpUMEPAMHU
MAaTeMaTHYECKUX 3aKOHOMEPHOCTEM B NPUPOJE, HAYKE MW HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHbIi Kypc oOianaeT 3HAYUTENbHBIM BOCIUTATENIbHBIM IMOTEHIHAJIOM,
KOTOpPBIM peanu3yercs Kak 4epe3 YYeOHbId Marepuan, CHocOOCTBYIOLIUN
(GOpMHPOBAHMIO HAYYHOI'O MHUPOBO33PEHMs, TaKk M dYepe3 creuuduky ydeOHOit
NEeATEIbHOCTH, TpeOylolmel MNPOJOJDKUTEIBHOM  KOHILIGHTPAllMM  BHUMAaHMS,
CaMOCTOATEJIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTM 32 IOJYyYEHHBIN
pe3ynbTar.

B ocHoBe Mmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4eCKOTro
aHaIM3a JICKUT AEATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpyktype ydeOHOro kypca «Anrebpa M Hayajla MaTeMaTUYECKOTO
aHaJIM3a» BBIIEJICHBI CIEAYIOLIUE COAEPKATEIbHO-METOINYECKHE JIMHUU: «YHucia
U BBIYUCIEHU», «DyHKINU U TpapuKn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTU4YecKoro aHaausa», «MHOXecTBa M JIOTHMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANUECKUE JHHUM H3YYalOTCsl Ha NOPOTSHKEHUHM JBYX JIET
oOydJeHHUs] Ha YpOBHE CPEIHEro OOIIero OO0pa30BaHMs, €CTECTBEHHO JOIOJIHSS
JpyT Ipyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMU W pa3jieliaMu. JaHHBIHA
y4eOHBI KypC SBJSICTCS HMHTETPATUBHBIM, TIIOCKOJNBKY OOBEIUHSET B cebe
COJEp>)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX AUCIMIUIAH, TaKUX Kak anredpa,
TPUTOHOMETPHSI, MaTEeMaTHUYECKU aHaldu3, TEOpPHUs MHOKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIAAeBalOT BCE Oolee
IMIMPOKUM MATEeMAaTHICCKUM aIiapaToM, Y HUX TOCJIEI0BATEIbHO (POPMUPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTUYEeCKyl0 MOJENIb peaJbHOU
CUTYalluH, IPUMEHATh 3HAHUS, TOJYYCHHbIC IPU U3YyYECHUH Y4eOHOTO Kypca, AJis
peIleHusI CaMOCTOSITENTFHO C(HOPMYIUPOBAHHONW MAaTEeMAaTUYECKON 3a/ladd, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopnepxxarenpHo-MeTOIMYeCcKass JUHUS «Uuclia U BBIYUCICHUS» 3aBepLIacT
(opMHpOBaHKE HABBIKOB MCIOJIb30BaHUS JAEHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 0011ero oopa3zoBanusi. Ha ypoBHe cpeaHero ooiero
oOpa3zoBaHus 0co0O€ BHHUMaHHME ynensercs  (OPMHUPOBAHUIO  HABBIKOB
palMOHAIbHBIX BBIYMCICHUH, BKIIOYAIOUIMX B c€0sl MCIONb30BAHUE PA3IUYHBIX
dopM 3amucu 4yHcla, YMEHUE JeNaTh NPUKHUIKY, BBINOIHATH NPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YWCJIOBBIE BBIPAKEHUS, paboTaTh ¢ MaTeMaTHYECKUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYyYaIOIIUMCS MHOXXECTBA HATYpaJbHBIX, IETBIX,
palMoOHANbHBIX W JCHCTBUTENBHBIX YHCEN  JIOMOJHSIOTCA  MHOMECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXxaoM M3 3TUX MHOXECTB paccMaTpUBAIOTCS
CBOMCTBEHHbIE €My creurduyeckne 3aJadd M OIepaluu: JeJeHHe Haleo,
ONEPUPOBAHUE OCTAaTKaMHU Ha MHOXKECTBE IIENBIX YHCEN, OCOOble CBOWCTBA
palroHaNbHBIX M UPPAIMOHATIBHBIX YHCeN, apu(METUIECKUE OTepaIlii, a TaKKe
U3BJICYCHUE KOPHSA HATYpaJbHOW CTEMEHM Ha MHOYXECTBE KOMIUICKCHBIX YHCEI.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHHIO Kpyra HCIOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOJKHOCTSIMHM MX HPUMEHEHUS JUIsl PEIlieHUsl pa3Iu4HbIX 3ajad
dbopMupyeTcsi TpeCTaBICHHE O €IWHCTBE MaTEMAaTHKU Kak HAayKd U e€ poyid B
MOCTPOCHUN MOJIETICH peasbHOr0 MHpa, IIUPOKO HCHOIB3YIOTCS 0000IIeHNe |
KOHKpETH3aLusl.

Jluaust «YpaBHEHHS W HEPABEHCTBA» peajU3yeTcs Ha MPOTSIKCHHH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOuiero oOpa3oBaHHsA, MOCKOJIbKY B KaXIOM
pasnene IlporpamMMbl MpenycCMOTPEHO peLIEHHE COOTBETCTBYIOUIMX 3a1ad. B
pe3ynpTaTe OOy4alolIUecsl OBJIAJCBAIOT PA3IMYHBIMM METOJAMU  PEIICHUs
palMoOHAaNbHBIX, HUPPAIMOHATBHBIX, TMOKA3aTENbHBIX, JIOTAPUPMUUIECKUX H
TPUTOHOMETPUUYECKUX ypaBHEHWH, HEPABEHCTB M CHCTEM, a TaKXke 3aad,
coaepkammx mnapametpbl. llomydyeHHbIE yMEHHS HIMPOKO HCHOJB3YIOTCS MPHU
UCCle0oBaHUK (YHKIUI C MOMOIIBI0 MPOU3BOAHOM, IPHU PEUICHUH MPUKIATHBIX



3a]a4 U 3a7a4 Ha HaXOXKJIeHUE HauOOJbIINX U HAMMEHBIIUX 3HAYEHUN (YHKIIHH.
JlanHasi comepkaTenbHas JIMHUS BKJIIOYAET B ceOsl Takke GOpMUpPOBAaHUE YMEHUIM
BBIMIOJIHATh ~ pacy€Thl 1o  ¢dopMmysiaMm, MOpeoOpa3oBaHUs  PalMOHAIbHBIX,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKKE BBIPAKECHHUI,
COJepKalINX CTerneHu u Jjorapudmel. brnarogaps mu3yueHuio anredpanveckoro
MaTepuana IMPOUCXOAMUT  JalbHEHIIee  pa3BUTHE  AJITOPUTMUYECKOTO H
a0CTpaKTHOrO MBIIUIEHUs O0ydaronuxcs, (OpMHUPYIOTCS HaBBIKK JEAYKTHUBHBIX
paccyxJieHuid, pabOThl C  CHUMBOJIbHBIMU  (GOpMaMH,  MPEACTABJICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJIE PABEHCTB M HEpaBEHCTB. AureOpa
npemaracT 3(PGEKTUBHBIE HWHCTPYMEHTBI [UJISI  PEIICHHUS TMPAKTHYCCKUX W
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HAIJISITHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

CopnepxarenpHo-MeToauueckass JuHUA «DyHKIMM U TrpapuKu» TECHO
NeperuieTaeTcs ¢ JAPYTUMH JIMHUSIMU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aHaET MOCIEA0BATEIbHOCTh U3YUEHHs MaTepraia. M3yueHne cTeneHHou,
MOKa3aTeJIbHOM, JTOrapu(ppMUUYECKON U TPUTOHOMETPUYECKUX (PYHKIUI, UX CBOWCTB
U rpadvKOB, UCIOJIb30BaHUE (PYHKIUU IS pelIeHUs 3a7a4 U3 APYruX y4eOHBIX
MPEAMETOB U PEATbHOM KU3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAIIM30M,
TaK W C pEHICHHMEM YpaBHEHMI U HepaBeHCTB. [Ipu »TOoM Oosibllioe BHUMaHHE
yaensercs (GOpMUPOBAHUIO YMEHHs BbIpaXaTb (POpMyJIaMH 3aBUCUMOCTH MEXKIY
pa3NUYHBIMU BEJIIMYMHAMH, MCCIEOBATh MOJYyYE€HHbIE (YHKLUHUU, CTPOUTH HX
rpaduku. Matepuan 3Tol cofep)KaTebHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUN
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXaTh 3aBUCUMOCTH MEXK]Yy BEJIMYMHAMH B
paznuuHoi ¢dopme: aHaTUTUYECKOU, rpaduyeckoid u cioBecHo. Ero msyuenwue
CIIOCOOCTBYET Pa3BUTHIO  AJITOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

ConepxartenpHas nauHua «Havana maremMaTHyecKoro aHalin3a» I[O3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MAaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3a4ad,
JIOCTYITHBIX OOYYaromuMcs, TaK KaK y HHUX TOSIBISETCS BO3MOXHOCTH CTPOWTH
rpa@uky  CIOXHBIX (YHKIMMA, ONpEeAeNiaTb WX HauOOJbIIME W HAaWMEHbIINE
3HAYEHHUA, BBIYUCIATH MUIOMAAn QUryp ¥ OOBEMBI Tell, HAXOJIUTh CKOPOCTH U
YCKOpeHHsl TmpolueccoB. JlaHHas conepKaTesibHas JUHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TOCTPOEHUS MAaTeMaTHYECKUX MOJEIEeN pealbHbIX CUTYallHi,
MO3BOJIIET HAXOAWTh HAWIyYIIee pEUIeHWEe B TMPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-DPKOHOMHUYECKHUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAMHU MaT€MaTUYECKOIrO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTro, (HOPMaIbHO-JIOTUUECKOTO H
KPEaTUBHOTO MBIIIUICHHSI, (POPMUPOBAHUIO YMEHUN pPACIO3HABATH IPOSBICHUS
3aKOHOB MAaT€MAaTUKHU B HayKe, TEXHHKEe U UCKyccTBe. OOydarommecs y3HAIT O



BBIIAIOIIMXCS pe3yJibTaTaxX, MOJIYYEHHBIX B XOJA€ pPAa3BUTHUS MaTEMaTHUKU Kak
HAyKH, U 00 UX aBTOpax.

CopepxxarenpHO-MeTOIMYecKasi TMHUS «MHOXECTBa U JIOTHKA» BKJIIOYAET B
ceOsl AJEMEHThl TEOpPUM MHOKECTB M MaTeMaTUYeCKOM JIOTUKH. TeopeTHko-
MHOKECTBEHHBIE MPE/ICTABIICHUS TPOHU3BIBAIOT BECh KypC IMIKOJIbHON MaTEMaTHUKH
U TpeasiaraloT HauOoJiee YHUBEPCAJIbHBIM S3bIK, OOBEIUHSIONINI BCE pa3Jieiibl
MaTeMaTUKM M €€ MPWIOKEHUN, OHM CBS3bIBAIOT pa3HbIE MaTEMaTUYECKUE
JUCIMIUIMHBL W MX TNPWIOKEHUs B eAuHoe 1enoe. [loaromy BaxHO Aath
BO3MOXXHOCTh OOYydYaromiemycsi TMOHHMaTh TEOPETUKO-MHOKECTBEHHBIM —S3BIK
COBPEMEHHOW MAaTEMaTUKHU W MCIOJIb30BATh €r0 /I BBIPAKEHUS CBOUX MBICIIEH.
JlpyruM BaXHBIM MPU3HAKOM MAaTEMaTUKH KaK HAayKH CIEeyeT MPU3HAThH
CBOMCTBEHHYIO €U CTPOroCTh OOOCHOBAaHMM U CIIEIOBAHHE OMNpPEACIEHHBIM
OpaBWJiaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTEeMaTHYECKON JIOTMKH CIOCOOCTBYET Ppa3BUTHIO JIOTMYECKOTO MBIIUICHUS
o0yJaroluxcsl, MO3BOJISAET UM CTPOUTH CBOM PACCYXkICHUS Ha OCHOBE JIOTHYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yuebHOM Kypce «Anrebpa W Hadala MaTEeMaTHYECKOTO AaHAU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTUYECKOTO MOEIMPOBAHUSA, KOTOPBIC MPHU3BAHBI
cocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEH peallbHbIX
CUTyalluii, WCCIEAOBaHUS JTHX MOJCJICH C TOMOIIBI0 ammapara anreOpsl U
MaTEMaTUYeCKOr0 aHalin3a, WHTEPIpPETAIlMy TOJYyYEeHHBIX pe3yJbTaToB. Takue
3aJJaHus BIUIETCHBI B KQXIBIH U3 Pa3IesioB MPOTpaMMbl, TOCKOJIBKY BECh MaTepral
y4e0HOTo Kypca IIMPOKO WCHOJB3YETCS AJIs PelleHus] MPHUKIAIHBIX 3amad. [Ipu
pEIICHUH  pEalbHBIX  NPAKTUYECKUX  3ajlad  oOydvaromuecs  pa3BUBAIOT
HaAOJII0JaTeIbHOCTh, YMEHHME HaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 00001aTh W KOHKPETU3UPOBATh  MpoOsemy.
JlesTenbHOCTh 1O (OPMUPOBAHMIO HABBIKOB PpEUICHHUS MPUKIAJAHBIX 3a/1ad
OpraHu3yeTCs B IPOIecce U3YUEHHs BCEX TEM y4eOHOro Kypca «Anredpa v Havana
MaTEMaTUYECKOTO aHaTTU3ay.

Ha wusyuyenue yueOHOro Kypca «Anrebpa W Hayala MaTeMaTUYECKOTO
aHanu3za» otBoautcs 272 vaca: B 10 knmacce — 136 yacoB (4 vaca B Hegento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYYEHUSA
10 KITACC

Yucaa 1 BBIYUCTICHUSA
Panmonaneupie uncna. OOBIKHOBEHHBIE M JCCSITHUHBIE APOOU, MPOLICHTHI,
OeckoHeuHble mepuoandeckue apoou. [lpumenenue apodeil U MPOLEHTOB IS
pELIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiIel 3HAHUHN U peabHOM )KU3HU.

[elictButenpHble  4ncia. PandoHanbHblE W MpPpPAlHMOHAIBHBIE  YHUCIHA.
Apudmernueckre  omepalMu € JIGUCTBUTENBHBIMU  4YuclaMd.  Moayib
JNEHCTBUTENBHOIO Yncia U ero cBoicTea. [IpuOnmkEHHbIE BBIUUCIICHUS, ITpaBUIIa
OKpYTIJICHHS, PUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ ueneiM mnokaszareneM. buaom Herorona. Hcnonb3zoBanue
HOJXOJAIIEH (POPMBI 3aIIUCH IEUCTBUTEIBHBIX YUCEN JJISl PEILICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HATYPaJIbHOM CTENIEHH U €T0 CBOMCTRA.

CreneHp C palMOHaJIBHBIM IIOKa3aTeleM W €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm umcna. CpoiictBa sorapudma. [lecaTuyHbie M HaTypaibHbIC
Jorapumel.

CuHyC, KOCHHYC, TAaHI€HC, KOTAHI'€HC YHCIOBOTO apryMeHTa. ApKCHUHYC,
apPKKOCHUHYC M apKTaHT€HC YMCJIOBOIO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxknecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUS M ypaBHEHMs-CielICcTBUsA. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHMS LIENIBIX U APOOHO-pAllMOHANIBHBIX YPABHEHUU U
HEpaBEHCTB. MHOroujeHbl OT OJHOM mnepemMeHHOW. JleneHue MHorousjeHa Ha
MHOIO4JieH ¢ ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMH
ko3pdunmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUH, COACPHKAIIUX CTENIEHU U KOPHHU.

WppauroHanbHbie ypaBHEHHUS. OcHOBHBIE METO/1bI penieHus
UppalMoOHaIbHbIX YPaBHCHUM.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

YPaBHEHHUH.

[IpeoOpa3zoBaHue BbIPAKEHU, COJEPIKAIINX JIOTAPUPMBI.

Jlorapupmuueckue YpaBHEHUSI. OcHOBHBIE METO/IbI penieHus
Jgorapu(pMUYECKUX YpaBHEHUH.

OcHoBHbIE TPUTOHOMETPUYECKUE (bopMyIIHL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpUroHOMETpUYECKUX YPAaBHEHUM.



Pemienne cucteM JMHENMHBIX ypaBHEHHMHW. Martpuma CHCTEMBI JIMHEWHBIX
ypaBHEeHMI. OrnpenenuTens MaTpUlbl 2X2, €ro TeOMETPUYECKUN CMBICI H
CBOMCTBA, BBIYMCIICHUE €T0 3HAYEHUS, TPUMECHEHHUE OINPEACIUTENS I PEIICHUS
CUCTEMbl JIMHEWHBIX YypaBHEHUH. PellleHHe NPUKIAIHBIX 3a[a4 C IOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMM. lccnenoBaHne NOCTPOSHHOW MOJEIU €
MOMOILBIO MaTPHULL U ONPEETUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IOMOIIBIO
YPaBHEHUM W HEPaBEHCTB. lIprmMeHeHHMe ypaBHEHHM W HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7a4 M 3a/Jad M3 pa3lIMyHBIX O00JacTel HayKu M peanbHOU
KU3HU.

DOyHKUMU U TPAaPUKH

OyHkIus, crnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHble (QYHKIIHH.
Komno3zummss @yukiuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OO6uacTh ompenieNieHus: U MHOKECTBO 3HaueHui (yukuuu. Hymu dyHKuuu.
[TpoMexyTku 3HaKONOCTOSSHCTBA. YETHBIE U HeuéTHbIe pyHKIuH. [lepuoanueckue
¢bynkuun. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMU. MakCUMymMbl U MHHHMYMBI
byukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

JluneiiHas, KBajJpaTHYHas W APOOHO-JIMHEHHas (YHKUUU. DJIEMEHTapHOE
UCCIJIEIOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypaJdbHBIM U 1IeJIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpaduK KOpHS N-OM CTENEHM Kak (YHKUUH OOpaTHOU
CTENIEHU C HATYpaJbHBIM [MOKA3aTEJIEM.

[TokazatenbHast u jorapudmuueckas (GyHKIMHU, WX CBONCTBA U TpaduKH.
Hcnonb3oBanue rpadukoB PyHKITUH 7151 pelIeHUs] ypaBHEHUH.

TpuroHomeTpruyeckass OKPYKHOCTb, OIIPENEIIEHUE TPUTOHOMETPUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH B pEaJbHBIX IMpolleccax W SBICHUSX.
['padmiku peanbHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCKOro aHaju3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHUs IIOCJIEAOBAaTCIBHOCTEH. MeTon
MaTeMaTUYECKON WUHIYKIWU. MoOHOTOHHBIE u OrpaHUYCHHbIC
nocye0BaTeNbHOCTU. VICTOpUsS BO3HMKHOBEHHS MAaT€MAaTHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckas 1 reoMeTprueckas nporpeccuu. beckoneuno yObiBaromiast
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYecKon
IIpOrpeccui. JINHENHBIN U SKCIIOHEHIMAIBHBINA pocT. Hucio e. DopMyIia CI0KHBIX
npoueHTOB. Vcrnosib30BaHWE TPOTrpecCHH U PEIICHUS pealibHbIX —3aaad
IPUKJIAJHOIO XapaKTepa.



HemnpepriBHble (GYHKIIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHkumii. CBolcTBa (QPYHKIMM HEMPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUJIsl PELICHUS HEpaBEHCTB. l[IpriMeHEeHHe CBOWCTB HEMPEPBIBHBIX
byHKUMNA 1S pelieHus 3a/1ay.

[lepBas u BTOpas npousBoiHbie GyHKIMU. OnpeneneHrue, TeOMETPUIECKUN U
(bu3HUecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K rpaduky QpyHKIIUU.

[Ipon3BogHBIE  BJIEMEHTAPHBIX (GyHKIUHN. [IpousBogHass  CymMmbl,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIINY (DYHKIIUHA.

MHoskecTBa U JIOTHKA

MHOX€eCTBO, OIlepallid HaJ MHOXXECTBAMM M HUX CBOWCTBA. JlMarpammel
Olinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOI'O — amnmapara Ui
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPHU PEUIEHUU 3a1ad U3 JIPYTUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIEC YPABHEHHS.

11 KJIACC

Yucia 1 BBIYUCTICHUS

Harypanbabie u ueneie yucna. [[pumeHeHne NMpU3HAKOB JEITUMOCTH LEIIBIX
yucen, Haubonpmuid obmui genurens (nanee — HOJl) u HammeHslinee oOriee
kpatHoe (nanee — HOK), octaTtkoB no moay:to, anroputma EBkinaa muist pemeHus
3a/1a4 B LIEJIBIX YUCIAX.

Kowmmnekcuble uucna. AnreOpandeckas W TpUTOHOMETpUueckass (HOpMbI
3aMCH KOMIUIEKCHOTO 4YHcia. Apu(METHYECKHE OINepaluyd ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW TMJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHr M3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IJIsl PEIICHHs (PU3NUECKUX U TEOMETPUUIECKUX 3a71a4.

YpaBHeHUs U HEPABEHCTBA

CucrteMa ¥ COBOKYNHOCTh YpaBHEHHH W HEPABEHCTB. PaBHOCWIIbHBIC
CHUCTEMBI U CUCTEMBI-CIIEICTBUA. PABHOCUIIbHBIE HEPABEHCTBA.

Otbop  KOpHEH  TPUTOHOMETPUYECKMX  YpaBHEHHUH C  TTOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTHU. Permenre TpuroHoMeTpuyeCKuX HEPABEHCTB.

OCHOBHBIE METOJbI  PEIIEHUS TOKAa3aTeNbHbIX U  JIOrapu(MHUUECKUX
HEPABEHCTB.

OCHOBHBIE METObI PEIICHUSI UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/bl PELICHUS] CUCTEM M COBOKYIHOCTEW pallMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHbBIX U JOTapU(PMUUYECKUX YPABHEHH.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPAaBEHCTB K  PELICHHIO
MaTeMaTUYeCKUX 3a7ady W 3a/Jad M3 Pa3IMyHbIX OO0JacTel HayKu M peanbHOU
YKW3HU, UHTEPIIPETALINS IOTYYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunum GyHkIUd. ['eoMerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IMJIOCKOCTH.

Tpuronometrpudeckue QyHKIIMH, UX CBOMCTBA U IPadUKH.

['padrueckne mMeTonpl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HMCCIENOBAaHUS MPOIECCOB U
3aBHCUMOCTEM, KOTOpBhIE€ BO3HUKAIOT IMpPHU PEIICHUU 3a7ad U3 JAPYTruX y4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Havasa MaTeMaTH4eCKOro aHaJIn3a

[IpumeHeHue mpou3BOAHON K MCCIENOBAHUIO (DYHKIHMI HA MOHOTOHHOCTH H
3KcTpeMyMbl.  HaxokneHue  HamOonblIero M HAMMEHbBLIEro  3HauY€HUM
HEIMPEePbIBHON (DYHKLMU HA OTPE3KE.

[IpumMeHeHnEe NTPOU3BOAHOM JUIA HAXOXKACHUS HAWIYYIIETO pEIICHUS B
NPUKIIAIHBIX 3a/Jadax, Uil ONpPEACIICHUS CKOPOCTH M YCKOPEHUsS Ipolecca,
3a1aHHOTO (hOpMYJION UK rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TiepBoOOpa3HbIX. I[lepBooOpa3HbIe
arieMeHTapHbIX pyHKuui. [IpaBuia HaxoxaeHUS TEpBOOOPa3HBIX.

WNHrerpan. I'eomeTpuueckuit CMBICII VHTETpaa. Brrunciienne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleionua.

[TpumeHeHne HMHTErpaja s HAXOXKICHUS IUIOIAAECH IUIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepst pemenuit auddepeHnmaibHbIX ypaBHEHUN. MaremaTtnyeckoe
MOJICJIMPOBAHUE peajbHBIX IPOLECCOB € MOMOILIbI0 U depeHantbHbIX
YpaBHEHUM.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHHWA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpasKaaHCcKOro BOCIIHTAHNS

c(OPMUPOBAHHOCTH TPAXKTAHCKON MO3UIMH 00YYaIOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHWCKOro  OOIIecTBa,  NPEICTaBICHUE O
MaTEeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHI,
Opoueayp TIpaxaaHcKoro oOuiecTBa (BbIOOpPHI, OMPOCH M JPYroe), yMEHHE
B3aMMOJICHICTBOBATh C COIHMAIBPHBIMH HWHCTHUTYTAMH B COOTBETCTBHH C WX
GYHKIIUSIMU ¥ Ha3HAUCHUEM;

2) MATPHOTHYECKOTO BOCITUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakAaHCKOW MIEHTUYHOCTH, YBaKEHUS K
IPOLUIOMY U HACTOSIIEMY POCCHICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOLICHHE K
JOCTHKEHUSIM POCCUHUCKUX MAaTEMaTHUKOB U POCCUNCKON MaTeMaTHYECKON LIKOJIbI,
UCTIONB30BaHUE DJTHUX JOCTIDKEHHWH B JAPYTrUX HayKax, TEXHOJOTHsX, cdepax
YKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

OCO3HAHHME JYXOBHBIX LIEHHOCTEH POCCUUCKOro Hapoaa, chOpMHPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOr0 MOBEACHUS, CBA3aHHOIO C MPAKTHUYECKUM
OPUMEHEHUEM JIOCTH)KEHUH HayKd M JesTebHOCTbIO YYEHOIO, OCO3HAHME
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3CTeTHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIOYas SCTETUKY MaTeMaTHUECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEHICHUM, pacCyXICHHI, BOCIPUUMUYHUBOCTh
K MaTeMaTHYECKUM acleKTaM Pa3InYHbIX BUIOB UCKYCCTBA,;

5) pu3uuecKOro BOCIMTAHHUS:

cOPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTHYeCKUe 3HAaHUA B
MHTEepecax 3J0pOBOT0 U 0€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 37I0POBBIO (370pOBOE MHTaHHWE, COATAHCUPOBAHHBIM PEXUM 3aHATHH U
OTIIbIXa, peryispHas (u3uvecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/J0POBUTEIBHOM 1E€ATETbHOCTBIO;

6) TPyA0BOT0 BOCTIMTAHWS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuuHbiM  chepam  MpoecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUE COBEpIIaTh OCO3HAHHBINA BHIOOP
Oynymei mnpodeccud M Ppeanu30BbIBATh COOCTBEHHbBIE IKU3HEHHBIC IUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO Ha TMPOTSHKEHUM BCEH >KU3HHM, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMaTHYECKON HANPABICHHOCTH;

7) 3KOJIOrHY€CKOT0 BOCIIUTAHMSI:

c(OPMHUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYphbl, TIOHUMAHUE BIIUSHHUS
COLIMAJIbHO-?PKOHOMHUYECKHX TPOIECCOB HA COCTOSIHUE MPUPOJHOM U COLIMATILHON
CpeIlbl, 0OCO3HaHHUE TJIOOABHOTO XapaKTepa dKOJOTUUECKHUX MPOOIeM, OpUEHTAITHS
Ha TPUMCHEHUE MATEMAaTHYECKUX 3HAHUM IS pelieHus 3agad B 00JIacTH
OKpYXalollel cpe/pl, MIAHUPOBAHUE IIOCTYNKOB M OLEHKH HUX BO3MOXHBIX
MOCJIEJICTBUM JIJIsl OKPYKaIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOTI'0 MO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKU U OOIIECTBEHHOM  MpPAKTUKH, ITOHUMAaHHE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl UYeJOBEYECKOM AEesTENbHOCTH, STaroB €€
pa3BUTHUS W 3HAYUMOCTH [UJIS Pa3BUTUS LUBUJIIM3AIMU, OBJAJECHUE S3BIKOM
MaTeéMaTUKU U MaTEMaTUYECKON KyJIbTypOM KaK CpEJIICTBOM ITO3HAHUS MHpa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIBCKYIO JEATEIbHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUA

ba3oBble 1ornyeckue qeiicTBuA:

BBISBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIC NMPU3HAKA MaTEMATHYECKUX
OOBEKTOB, TOHSTHI, OTHOLIEHWHA MEXAYy TMOHATHAMH, (DOPMYyJIHPOBATH
OINpeJeNeHHs MOHATUN, YCTaHABINBATh CYLUIECTBEHHBIN NMpPU3HAK KiacCU(UKaAIUH,
OCHOBaHUS /J1s1 0000UICHUS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh M  OPeoOpa3oBbIBATH  CYXKACHUS:
yTBEpAUTENIbHbIE U OTpULIATENIbHbIC, €AMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOPEUUS
B (pakrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpejiaraTb KPUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JienaTh BBIBOABI C MCIOJbB30BAHUEM 3aKOHOB JIOTMKH, JE€IyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOATENIBHO JOKA3aTENbCTBA MATEMATHUECKNUX YTBEPKIACHUM
(mpsiMbIE U OT MPOTUBHOTI'O), BEICTPAUBATh aPTYMEHTALIUIO, IPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BbIOMpaTh crnoco0 pemieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJBKO
BAPUMAHTOB  pEIlIEHUsA, BbIOMpaTh HauOoyiee  MOAXOASAIIMM ¢ y4€ToM
CaMOCTOATENLHO BBIJIEJIEHHBIX KPUTEPUEB).



ba3oBble ucciieoBare/ibCKue IeCTBUA:

WCIIOJB30BaTh BOMPOCHl KaK MCCIEIOBATEIIbCKUM HMHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APryMEHTHUPOBATH
CBOIO MO3HUIIUI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEAOBaHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEW MaTeMaTHUYeCKOTro 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBJICHUSIMHU, MPOLECCAMMU;

CaMOCTOATENBbHO (OPMYIHPOBATH OOOOIIECHUS W BBIBOJABI MO pe3yibTaTam
MPOBENEHHOTO  HAONIONCHMS, HUCCJIECNIOBAaHMS, OICHUBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TIpollecca, a TakKe BBIIBUTATh
MPENOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora c undgopmanueii:

BBISIBIIATH JAehUIINTHI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX I OTBETA HA
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpPHPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJIEKHOCTh uHpopMau o CaMOCTOSATENIbHO
chOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHUKATHBHBIE YHHUBEPCAJIbHbIE YUeOHbIEe JeiicTBHS

Oo01enue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYkKIAEHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMH OOIEHHUs, SCHO, TOYHO, I'PaMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX U MHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pEUICHUs 3aJauyu,
KOMMEHTHUPOBATH MOJTYyUYCHHBIN pe3yJIbTar;

B X0Ji¢ OOCYXXJICHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJjieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlEJICHHbIE Ha TOUCK
pEUIEHUs, COIMOCTAaBIIATh CBOM CYXKACHUS C CYXICHUAMHU APYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jM4ve M CXOJCTBO MO3WIIMNA, B KOPPEKTHOU (opme
bopMyIUpOBAThH Pa3HOTIIACHS, CBOM BO3PAKEHHUS;

MPEACTABIATh PE3YIbTATHI PEIICHUS 3a/aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4€TOM 3aaad
MpPE3eHTAIMU U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIE yHMBepcaibHbIEe y4eOHbIe JeiCTBUS



Camoopranmusanms:

COCTaBJISITH IIJIAH, AJITOPUTM PEIICHUS 33/1a4d, BEIOUPATh CIIOCOO pEIIeHUs C
y4E€TOM MUMEIOIINXCSI PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, S)MOIHOHAIbHBIH HHTEJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATEIBLHON  pedeKkcun KaKk  OCO3HAHUS
COBEPIIIAEMbIX JEUCTBUI U MBICIHTEIBHBIX MPOIECCOB, X PE3yJIbTAaTOB, BIAJCTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3ysbTaTa perieHus
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYThH IIPHU PEUICHUU 3a/layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHWBATh COOTBETCTBHUE PE3yJIbTATa IEIH U YCIOBUSIM, OOBSICHATH MPUINHBI
JOCTHKEHUS WIIM HEIOCTUKEHUSI PE3YIbTaTOB JACSATEIbHOCTH, HAXOJIUTh OLIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eATEIbHOCTD:

MOHMUMATh M KCTOJB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIAWBUIYATbHON
paboThl mTpU pEmIeHHH YYeOHBIX 3a7a4, MPUHUMATh I€Jb COBMECTHOU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW pPabOThI, pacmpeneiisTh
BUJIbI pabOT, JIOrOBapuUBaThCS, OOCYXKIATh TMPOIECC M Pe3ysNbTar pPaboTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNIOBBIX Gopmax padoThl (00CykJeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W HWHBIC), BBINIOJHATh CBOIK 4YacTh pabOTBI |
KOOPJIMHUPOBATh CBOM JEHCTBUA C JIPYTMMU 4YJIEHAMH KOMAaHIbI, OIICHUBATH
KaueCTBO CBOEro BKJIAJa B OOIIMI MPOAYKT MO KPUTEPHSIM, CHOPMYIUPOBAHHBIM
Y9aCTHHKAaMHU B3aUMOJICHUCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiaacce 0OOydyaroluiicss MOJIYYUT CIEAYIOLIUE
npeaIMeTHbIE Pe3yJbTaThl MO OTIEIBHBIM TeMaM pabodeil mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3a:

Yucsa ¥ BHIYHCICHHUSA:

CBOOOJTHO OIEPUPOBATH MOHSTHSAMHU: PAIMOHATIBHOE YHCIIO, OECKOHEYHas
nepuoanyeckas ApoOb, TPOLEHTH, HPPALUOHAIBHOE YHUCIO, MHOXECTBA
pallMOHANIBHBIX U ICCTBUTENIBHBIX YUCEN, MOAYJIb AEHCTBUTEIHLHOTO YUCIIA;

OPUMEHATh JIpoOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3a1ad U3
PA3JIMYHBIX OTPACIICN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH NPUOIMKEHHBIE BBIUMCIICHUS, IPABUIIA OKPYTIICHUS], TPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJTHO OMNEPHUPOBATH TIOHSITHEM: CTEMEHb C IICJIBIM TIOKa3aTesieM,
MCITIOJIb30BaTh MOAXOSANIYI0 (hOpMY 3allUCU ACUCTBUTEIBHBIX YUCEN JJI PEIICHUs
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATypajbHOM
CTETICHU;

CBOOO/IHO OMEPUPOBATH MOHATHEM: CTEICHb C PAllMOHATBHBIM MOKa3aTEeIeM;

CBOOOJIHO OMNEPUPOBATh MOHATUAMM: JIorapudM 4YUCTA, JECITUYHBIE U
HaTypaJbHbIE JIOTaPUPMBL;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CHUHYC, KOCHHYC, TaHI€HC, KOTAHIE€HC
YUCJIOBOTO apTyMEHTa;

ONEPUPOBATH MOHATHUSIMH: aPKCHUHYC, APKKOCUHYC U apKTAHI€HC YHMCIOBOTO
aprymMeHTa.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJIHO OINEpUPOBATh MOHSATHUIAMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTRBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHMUI-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;

OPUMEHATh pa3IUYHble METOAbl PEIICHUS PAIMOHAIBHBIX W JPOOHO-
pallMOHATBHBIX YPABHEHUH, NPUMEHSATH METOJ HHTECPBAJIOB IS PEUICHUS
HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH TMOHATUSAMH: MHOTOWIEH OT OJHOW IMEepEMEHHOMH,
MHOTOWIEH € UeJIbIMA KOd(DPUIIMEHTaMU, KOPHU MHOTOWICHA, MPUMEHSThH
JIEJICHUE MHOTIOWICHA Ha MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUIsL pELLICHUS 3a]aY;

CBOOOJIHO ONEpPUPOBATh TMOHATUSIMU: CHUCTEMa JIMHEWHBIX YpaBHEHH,
MaTpula, ONPEAETUTENb MaTpUlbl 2 X 2 W €ro TeOMETPUUYECKUN CMBICIH,
MCIIOJIb30BaTh CBOWCTBA OMNpENENUTENss 2 X 2 sl BBIYHMCICHHS €ro 3HA4eHUs,
IIPUMEHATh OINPEACIUTENIM ISl PELICHUS CHUCTEMbl JIMHEHMHBIX YPAaBHEHUI,
MO/JICJIUPOBATh PEATIbHBIE CUTYAllUH C MOMOIIBIO CUCTEMBI JIMHEWHBIX YPABHEHU,
MCCIIEI0BATh IIOCTPOEHHBIE MOJEIHM C IOMOIIBIO MAaTpULl U ONPEACIUTENEH,
VHTEPIPETUPOBATH NIOJYUYCHHBIN PE3YJIbTAT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBHM C KOPHSIMH [UJIsi TMPeoOpa3oBaHMs
BBIPAKEHUI;

BBITIOJTHATH MPEOOPa30BaHUS YUCIOBBIX BBIPAKEHUH, COIEPIKAIIUX CTETICHH C
palMOHAJIBHBIM MOKA3aTEeJIEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUISt npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKCHUI;

CBOOOJIHO OMEPHUPOBATH MOHATUSMU: HUppaAllMOHAJIbHBIC, MOKa3aTebHbIE U
JorapugMUUYECKre ypaBHEHUsI, HAXOIUTh UX PEIICHUS C MIOMOIIBI0 PABHOCHUIIBLHBIX
MEPEXO0/I0B WA OCYIIECTBIISAS MPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUecKrue GOpMyIIbl sl MPeoOpa30OBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh HEoOXoAumble (GOpMyNbl  JUIsi  PEIIEHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBAaTh pEAJbHbIE CUTyallUd Ha S3bIKE aJireOpbl, COCTaBIAThH
BBIPQXEHUS, YpPAaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJlayd, MCCIIENOBATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMM U TPAPUKH:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKIMS, CIIOCOOBI 3a1aHus (pyHKUUH,
B3aMMHO OOpaTHble (QYHKIUU, KoMmmo3uiusi GyHKUUWA, Trpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB PyHKIUT;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPEAEICHUS U MHOXKECTBO
3HaYCHUN (PYHKIMH, HYJIH QYHKIUU, TPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOIHO ONEpUPOBaTh MNOHATHSAMH: UETHbIE M HEUYETHBbIE (yHKUUH,
nepuoanueckue (QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMH, MAaKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHbIIee 3HaueHHe (YHKIUH Ha
IPOMEXKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIMS C HaTypalbHBIM U
LENbIM [OKa3zareiaeM, rpauk CTENEeHHOW (YHKIMM C HATYpaJbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHS N-Oi CTENEeHW KaK (DYHKIMM OOpaTHOMl CTENEeHu ¢
HaTypaJbHbIM MOKa3aTeJIeM;

ONEepUpOBaTh MOHATUSAMU: JIMHEWHAas, KBaJgpaTH4Has W JAPOOHO-TMHEHHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHAMH: IOKa3aTelbHas M Jorapudmuueckas
(GyHKUMH, UX CBOMCTBA M rpauKH, HCHOJB30BaTh MX TpadUKH JJIs pElIeHUs
YPaBHEHU;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIMI YUCIOBOTO apTryMEHTa;

UCIIONB30BaTh rpaduku  (yHKUMH Ui HCCIEAOBAHUA MPOIECCOB U
3aBHCHUMOCTEH NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEAMETOB U pealbHON
YKU3HU, BbIpAXXaTh (OPMYJIaMH 3aBUCUMOCTU MEXKy BEIMYMHAMU;

Havana maTeMaTn4yecKkoro anajimusa:

cBOOOIHO ONEpUPOBATh MOHATUAMM: apuPMeTHyecKas M TIeoMeTpHuecKas
nporpeccusi, 06CKOHEYHO yObIBaIOIas TeOMETpUYECKas MPOorpeccusi, JIUHEUHbBIN U
HKCIIOHEHIIUATIBHBIN pOCT, (GopMysa CIOXKHBIX MPOIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIOJIb30BaTh IPOIPECCUU JJIs PELICHUS pEalbHBbIX 3aJad MPUKIATHOIO
XapakTepa;



CBOOOTHO OTIEPUPOBATH MOHATUSMU: MTOCIEAOBATEILHOCTh, CITIOCOOBI 33 aHuUs
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEI0BATEIbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OIEpPUPOBATH MOHSTHSIMHU: HEMpEepbIBHbIE (YHKIHUHU, TOYKHU
paspbiBa rpaduka QyHKIUHA, aCUMOTOTHI rpaduka GyHKITUH;

CBOOOJHO OIEpUPOBATh MOHATHEM: (GYHKIHS, HENpPEphIBHAS Ha OTPE3Ke,
MPUMEHSTH CBONCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 3374,

CBOOOJTHO OIEPUPOBATH TOHATUSIMHU: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUHY;

BBIYUCIISITh MTPOU3BOJIHBIE CYyMMBI, MPOU3BE/ICHUS, YACTHOIO U KOMIIO3UIIUU
IBYX (YHKIIMH, 3HATh MPOU3BOJHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh TEOMETPUUECKUNA U (DUBUYECKUM CMBICI TPOU3BOIHON IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHKA:

CBOOOJTHO  OINEpPUPOBATh  TMOHSTHSMHU: MHOXECTBO, OIEpaluud  HaJ
MHOECTBaAMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapar JJjisl ONMCAaHUs PeabHBIX
MPOLIECCOB U SIBJIICHUM, TP PEIICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MIPEIMETOB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMHU: OIpEIEICHUE, TeopeMa, YpaBHEHHE-
CJIeICTBHE, CBOMCTBO MaTeMaTHYECKOT0 00BbEKTa, J0KA3aTEIbCTBO, PABHOCHIIHHBIC
YpaBHEHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kjacce oOydarOImMiACS TOJYYHUT CIEAYIOIINE
MPEAMETHBIC PE3YJIbTAThl IO OTACIBbHBIM T€MaM pabouell mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3ay:

Yucaa v BIYMCJICHUS:

CBOOOJIHO OMNEPUPOBATh TMOHATUSAMHU: HATypaJlbHOE U 1EJ0€ YHUCIIO,
MHOKECTBA HATypaJbHbIX U LIEJIBIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JIETMMOCTU
uenbix yucen, HOJ[ u HOK HaTypasibHBIX 4Mcen JJIsl pelieHus 3aay, NPUMEHSTh
anroput™m EBkinia;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJIYJIO, 3alHChIBATh
HaTypaJibHbIE YKCIIA B PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJIHO OMEPUPOBATH MOHATHUSAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJ, MPEJCTaBIIATh KOMILJIEKCHBIE YMCIIa B alreOpandyeckoud u
TPUTOHOMETPHUUECKON (hOpMe, BBITIOTHATH apU(PMETHIECCKUE OTNepaluu ¢ HUMU U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



cBOOOJIHO OMNEPUPOBATH MOHATUSMU: HppAIMOHATbHBIE, MOKAa3aTelIbHbIE U
jJorapuMUYECKHE€ HEpPaBEHCTBA, HAXOAUTh MX PEIICHUS C  T[OMONIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBJIATH OTOOpP KOpPHEW TMpH pEUIEHUH TPUTOHOMETPUUECKOIO
YpaBHEHUS;

CBOOOJHO ONEpUPOBATh IMOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HeoOXoaumble (GOpMyNbl  JUIsi  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMbI-CIICJICTBUS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEW PALMOHAIBHBIX, HPPALUOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pemarb palrOHAIbHbIE, UPPALMOHAJIBLHBIE, ITOKA3aTENbHBIE,
jJorapuMUYecKe U TPUTOHOMETPUYECKHE YpPaBHEHHMs] U  HEPABEHCTBA,
CoJZieprKalliie MOYJIM U IIapaMeTpBl;

NPUMEHSATH TpaduuecKre METOAbI JJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TaKXKe 3a]1a4d ¢ IapaMeTpaMHy;

MOJICIUPOBATh peajbHbIE CUTyalldd Ha S3bIKE auredpbl, COCTaBIATH
BBIPDAKECHUS, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI IO YCIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C MCIOJb30BAaHUEM almapara anreopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DyHKIUM U rpadpuKu:

CTpOUTh TIpadUKd KOMIIO3ULMKA (PYHKIHMA C TOMOIIBIO 3JIEMEHTapPHOIO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTh TreoMeTpuyeckrue oOpa3bl ypaBHEHHUII W  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJHO  OMEpPUPOBATH  MOHATHSAMH: TpadUKd  TPUTOHOMETPUUECKUX
yHKUMi;

NPUMEHSITh (QYHKIIUU 1T MOJICJMPOBAHUST U MCCIICOBAHUS PEATbHBIX
IIPOLIECCOB.

Hauana maTeMaTH4eCKOro aHajam3a:

UCITOJIb30BaTh MPOU3BOJHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HAXOJUTh HAMOOJIbIIEe U HAMMEHBITIEE 3HAYCHHS (DYHKITMN HETPEPHIBHOW Ha
OTpE3KE;

WCIIOJIB30BaTh NPOU3BOAHYIO JUISI HAXOXKICHUS HAWJIy4dllIerO PEIICHHS B
NPUKIAIHBIX, B TOM 4YHUCJE COLUUAIBHO-DKOHOMHYECKHUX, 3ajadyax, s
OTNpENENEHUs] CKOPOCTH U YCKOPEHHUs Mpolecca, 3aJaHHOTO (GopMylol wuiu

rpadukom;



cBOOOJIHO OMNEpUPOBATh TMOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeTEHHBIN
WHTErpall, HaXOAUTh MEPBOOOpPA3HbIC 3JIEMEHTAPHBIX (YHKIMNA W BBIYUCIATH
uHTerpai no gpopmysne Herotona-Jleitonuna;

HAXOJIUTh TJIOMIAU TJIOCKUX QUTYp U OOBEMBI TEJl C MOMOIIBIO UHTETpaa;

UMETh MPEJICTABICHUE O MATEMATUYECKOM MOJICIMPOBAHUHM Ha MPUMEPE
cocTaBieHus Au(GepeHIInaTbHbIX YpaBHEHUIH;

pemaTh NPUKIAIHBIE 3a4a4d, B TOM YHCJIE COLMAIBHO-DKOHOMUYECKOTO H
bu3NYECKOro XapakTepa, CpeICTBAMH MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KosanyecrBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpaMMbl Bcero Komrporbubie | Hpaxtiieckue o0pa3oBaTe/bHbIC
padoThbI padoThbI pecypesI
MHOX€ECTBO JE€HCTBUTEIbHBIX YUCEIL.
1 MHuorounensl. PalinonaibHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpaduxu. CreneHHas QyHKIUSA C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmernueckuii KOpeHb N-0¥ CTENEHHU. 15 1
HppanmoHnanbHble ypaBHEHUS
4 IToka3zarenbHas GyHkius. [lokazarenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUs
5 TpuronomeTrpruyeckue BbIpaXKeHUs U 99 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH M MPOTPECCUN 10
HenpepeBabie Gyakimm. [IponsBomHast 20
9 [ToBTOpEeHME, 0000IEHNE, CUCTEMATH3AITUS 5 9
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpaMMbIl Bcero Kourpoabubie | Tpaxtueckue o0pa3oBaTejIbHbIE
padoThI padoThI pecypest
1 HccnenoBanue GpyHKIUH ¢ TOMOIIBIO 99 1
MIPOU3BOIHOM
2 [TepBooOpasHasi U MHTETpaT 12 1
3 I'paduku TpUrOHOMETPUIECKUX (HYHKINH. 14 1
TpuronomeTpuueckre HEPaBEHCTBA
4 UppanmonanbHblie, MOKa3aTebHBIC U 24 1
norapuMUUecKre HePaBeHCTBA
KomruiekcHbie uncna 10
HarypanbHble u 1ienbie uncna 10
CHcTeMBbI paliOHATTLHBIX, UPPAITUIOHATHHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
YPaBHEHUU
8 3aia4uu ¢ mapameTpamu 16 1
9 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATU3 AL 16 p
3HAHUHT
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosanyecrBo yacos DJIeKTPOHHbIE
Ne uudposbie
i Tema ypoka Beero Kontpoasnsie | IlpakTuueckue o0pasoBaTebHBIC
padoTsI padoThbI pecypest
1 MHO0keCcTBO, OIepaIiii HaJl MHOKECTBAMH U 1
HUX CBOMCTBA
2 Huarpammsl Diinepa-Benna 1
3 [IpuMeHeHne TeOPETUKO-MHOKECTBEHHOTO 1
amnmapara Jiis pemeHus 3a1a4
Panmnonanbubie yncina. OOBIKHOBEHHBIE U
4 JIECATUYHBIC APOOH, IPOLICHTHI, 0ECKOHEYHBIC 1
MEPUOIUUECKHE TIPOOH
PannonanbHbie yncina. OOBIKHOBEHHBIE U
5 JeCATUYHBIE APOOH, TPOLIEHTHI, 0ECKOHEUHBIE 1
NepPUOANYECKHUE IPOoH
5 [Ipumenenue npoOeit ¥ MPOLIEHTOB [ 1
peNIeHHS TPUKIIAIHBIX 331a9
7 [Tpumenenue npoOeit U MPOIIEHTOB IS 1
pellIeHus MPUKIATHBIX 3a71a4
8 JleicTBuTenbHBIE Uncia. PalinoHansHbIEC U 1
UppaIMoHaIbHbIC YHCIIA
9 ApudmeTnueckue onepannu ¢ 1
JIEHCTBUTEIILHBIMU YUCIIAMH
10 Moy 1eCTBUTENBHOTO YUCIIA B €T0 1

CBOICTBa




11

[TpuGim>xEéHHBIC BRIYMCICHUS, TIPaBUIa
OKPYTJICHUS, PUKHJIKA U OIIEHKA PE3yJIbTaTa
BEIUHCIIEHUN

12

OCHOBHBIE METO/IbI PELICHHS LIEJIBIX H
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBEeHCTB

13

OcCHOBHBIE METO/IbI PELICHHUS LIETIBIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHHH U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS IIEBIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

15

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJIEH C
ocratkoM. Teopema besy

16

MHorousneHsl ¢ neabiMu Ko puimeHTamu.
Teopema Buera

17

Pemenue cucrem TuHENHBIX YpaBHEHUN

18

Pemenne cucreM JIMHEMHBIX YpaBHEHUN

19

Marpuiia CUCTEMBI IMHEHHBIX YPaBHEHU.
Onpenenurens MaTpuLsl 2X2, €ro
TE€OMETPUUYECKUN CMBICII U CBOWCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

Ornpenenurens MaTpUILIbl 2X2, €ro
T€OMETPUUYECKHI CMBICIT U CBOMCTBA;
BBIUKCIIEHNE €T0 3HAYCHUS

21

IIpuMeHeHue onpenenuTens s peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiaaHbIX 3a/1a4 ¢ TOMOUIBIO
CHCTEMbI JINHEHHBIX YpPaBHEHUM

23

Penienne npukiiagHpIx 3a1a4 C IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

24

KonTtponpHas pabota: "PanonanbHeie
ypaBHEHMsI U HepaBeHCTBAa. CUCTEMBI
JUHENHBIX ypaBHEHUN"

25

OyHKIMS, CITOCOOBI 3a1aHUs () YHKITUH.

B3aumno o6patubie pynkimn. Kommnosumms

byHKIUH

26

I'paduk PyHkunuu. dnemMeHTapHbIC
npeoOpa3zoBanus rpa@uKoB GyHKIUN

27

OO6nacTp ornpeesieHUs] U MHOXKECTBO
3HaueHu# pyakuuu. Hynu Gyakuuu.
[TpomexyTKH 3HAaK MOCTOSTHCTBA

28

UYErHble ¥ HEYETHDBIE (PYHKIIMU.
[lepnoanueckue pyukuu. IpomexyTku
MOHOTOHHOCTH (DYHKIIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubonrsiree u HaMMeHbIIIee 3HAYCHUE
(GYHKIINHM Ha TPOMEKYTKE

30

Jlunelinasi, KBagpaTHyHast ¥ APOOHO-
TuHeHas GyHKuun

31

SJ'ICMCHTapHOC HCCJIICAOBAHUC U TIOCTPOCHUC

rpaduKoB 3TUX QYHKIUN

32

SJ'ICMCHTapHOC HCCJIICAOBAHUC U TIOCTPOCHUC

rpadukoB 3TuX QyHKUINN

33

CreneHs ¢ [eJIbIM [IoKasarejieM. buaoMm




Hrrotona

CrerneHs ¢ LICJIBIM II0Ka3aTeeM. bunom

34
HeroToHa

35 Crenennast GyHKIUS C HATYPAIbHBIM U
1eNbIM NokaszaresneM. E€ cBolicTBa u rpaduk

36 KoHntpoinbnas padota: "Crenennas GyHKIIHS.
E€ cBoiicTBa u rpaduk”

37 Apudmernueckuii KOpeHb HATYPAITbHOM
CTEIIEHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypallbHON
CTEIIEHU U €ro CBOKMCTBA

39 [Ipeo6pa3oBanHust UNCIOBBIX BBIPAXKEHUH,
COJIep KALUX CTEIIEHU U KOPHU

40 [Ipeo6pa3oBaHust UNCIOBBIX BBIPAXKEHUH,
COJIepKalIuX CTENEHU U KOPHU

41 [TpeoOpa3oBaHus YMCIOBBIX BEIPAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU
Wppaunonansubie ypaBHeHHs. OCHOBHbIE

42 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUI
Wppaunonansubie ypaBHeHUs. OCHOBHbIE

43 METO/IbI pEIICHUS UPPAIIMOHAIBHBIX
YPaBHEHU
Wppannonansublie ypaBHeHUs. OCHOBHbIE

44 METO/Ibl PEIIEHUSI UPPALIUOHATIBHBIX
YPaBHEHU

45 PaBHOCHIIBHBIE TEPEXO/IBI B PEILIEHUN

MPPALMOHAJIBHBIX YPABHEHUN




PaBHOCWIIBHBIE IIEPEXO/IBI B PELICHUU

46 UPPALMOHAJIBHBIX YPABHEHUN

47 PaBHOCHIIBHBIE ITEPEXO/IbI B pELICHUU
UPPALMOHATIbHBIX YPABHEHUM

48 PaBHOCHIIBHBIE ITEPEXO0/IBI B PEILIEHUN
MPPALMOHAIBHBIX YPABHEHUN
CgoiicTBa 1 rpaduK KOpHs N-O CTEMEHU Kak

49 GyHKIIMH 00paTHOM CTETNIEHU C HATypaTbHBIM
MoKa3areyeM
CaoticTBa u rpaduk KOpHsS N-0if CTENeHu Kak

50 (GYHKIIUM OOpAaTHOM CTENIEHU C HATYPaTbHBIM
MOKa3aTeyeM
KonTtposnpnas pabdora: "CpoiicTBa u rpaduk

o1 KOpH: N-oi ctenenu. MppanuoHnanbHbie
ypaBHeHUS"

59 Crenenb ¢ pallMOHAJIbHBIM [TOKA3aTeleM U €€
CBOICTBa

53 CreneHsb ¢ pallMOHAJIBHBIM IIOKA3aTENEM U €€
CBOICTBa

54 CreneHb ¢ pallMOHAJILHBIM [TOKA3aTeNeM U €
CBOICTBA

55 [Toxa3zaTtenbHast GpyHKLHUS, €€ CBOWCTBA U
rpaduk

56 Hcnonps3oBanue rpaduka GyHKIUH 115
pelIeHusl ypaBHEHU I

57 Hcnonp3oBanue rpaduka GyHKINN IS
pelIeHusl ypaBHEHUI

58 [ToxazarenbHble ypaBHeHHs. OCHOBHBIE




MECTOJbI PCIICHHUA ITOKA3aTCIbHBIX ypaBHeHPII;'I

IToxazaTensHBIE YpaBHCHHA. OcHOBHEIC

59 1
METO/bI pellIeHHs [T0Ka3aTeIbHbIX YPaBHEHUI

60 [TokasarenbHble ypaBHEHUS. OCHOBHBIE 1
METO/bI peIICHHs TOKa3aTeIbHBIX YPaBHEHUI

61 Kontposbnas padora: "IlokazaTenpHas 1
¢ynkuus. [TokazaTenbHble ypaBHEHUS"

62 Jlorapudwm yucna. CoiicTa norapugma 1

63 Jlorapudwm yucna. CpoiicTa norapugma 1

64 Jlorapudm uncna. CoiicTBa jorapugpma 1

65 JecsaTruunble U HATYpalbHbIE JOrapupMbl 1

66 JlecaTudHbIe U HaTypallbHBIC JIOTAPUPMBI 1

67 [TpeoOpa3oBaHue BbIpakeHUI, COAEPIKAIINX 1
aorapumMbl

68 [IpeobpazoBanue BEIpaXXEHUH, COAEPIKAIIIX 1
aorapupmbl

69 [TpeoOpa3oBaHue BbIpaske€HUI, COAEPIKAIINX 1
aorapupmbl

70 Jlorapudmuueckas GyHKIHs, €€ CBOHCTBA U 1
rpaduk

71 Jlorapugmuueckas ¢pyHKIMs, €€ cBOiicTBa U 1
rpaduk

79 Hcnonp3oBanue rpaduka GyHKINN IS 1
peueHus: ypaBHEHU I

73 Hcnonp3oBanue rpaduxa GyHKIAM 15T 1
peleHns ypaBHeHUH

74 Jlorapugmuueckue ypaBHeHHs. OCHOBHbIE 1




METO/IbI PEIICHHUS JIOTAPUPMUIECKIX
YpaBHEHUI

Jlorapudmuueckue ypaBaenusi. OCHOBHbIE

75 METO/BI peIIeHUs JTorapu(HPMUIECKUX
YpaBHEHUI
Jlorapudmuueckue ypaBaeHus. OCHOBHBIC

76 METO/BI pEIIeHUs JTorapu(HPMUIECKUX
YpaBHEHUI

77 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUT
jorapu(pMUUECKUX ypaBHEHHMA

78 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUT
jorapu(pMHUECKUX ypaBHEHHMA

79 KoHntpoinbnas padota: "Jlorapudpmudeckas
byukuus. Jlorapugmudeckre ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT€HC U KOTAaHT'€HC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTaHTE€HC
YHCIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC ¥ aQpKTaHT€HC
YHCIOBOrO apryMeHTa

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHT€HC
YHCIOBOTO apryMeHTa
TpuronomeTrpudeckas OKpy>KHOCTb,

84 oTpenieIeHNe TPUTOHOMETPUIECKUX (QyHKIIAN
YHCIOBOTO apryMeHTa
TpuronomeTrpudeckas OKpy>KHOCTb,

85 oTIpeNieIeHNe TPUTOHOMETPUIECKUX (YHKIIAN

YHUCJIOBOTO apryMEHTa




86 OCHOBHBIE TPUTOHOMETPHUIECKHE (POPMYJIIBI 1

87 OCHOBHBIE TPUTOHOMETPHUYECKHE (POPMYJIIBI 1

88 OCHOBHBIE TPUTOHOMETPHUYECKHIE (YOPMYJIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIIBI 1

9 [Ipeobpa3oBaHne TPUTOHOMETPUUECKHUX 1
BBIPAYKEHU I

o1 [TpeoOpa3oBaHue TPUTOHOMETPUYECKHUX 1
BBIPKCHUI

92 [Ipeobpa3oBanue TPUTOHOMETPUUECKHUX 1
BBIPAYKEHUH

03 [Ipeobpa3oBanue TPUTOHOMETPUUECKHUX 1
BBIPAKEHU I

94 Pemennie TpUroHOMETPUYECKUX YpaBHEHHI 1

95 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1

96 Pemenne TpuroHoMeTpHYECKIX ypaBHEHHN 1

97 Pemennie TpUroHOMETPUYECKUX YPaBHEHUM 1

98 Pemenne TpuroHoMeTpHYECKIX ypaBHEHHNA 1

99 Pemennie TpUroHOMETPUYECKUX YPaBHEHUM 1

100 Pemenne TpuroHoMeTpHYECKIX ypaBHEHHNA 1
KonTponsHas padora: "Tpuronomerprudeckue

101 BBIPAXEHUS U TPUTOHOMETPUUYECKHE 1
ypaBHEeHMS"
[TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS

102 ocieaoBareIbHOCTER. MeTos 1
MaTeMaTHYECKOW MHAYKIUH

103 MOHOTOHHBIE U OTpaHUYEHHbBIE 1

noCICaA0BATCIBbHOCTH. I/ICTOpI/IH aHalJin3a




OECKOHEYHO MaJIbIX

104 Apudmerrdeckast mporpeccus

105 I'eomeTrpuueckas nporpeccus

106 beckoneuHo yOpIBaro11asi reOMEeTpHUYECcKas
nporpeccus

107 CyMMa 6ecKOHEUHO yObIBaroIIeit
reoMEeTPUUECKON Iporpeccun

108 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. Dopmyia CIOKHBIX IPOLIEHTOB

109 JIMHENHBIN ¥ YKCIOHEHUMUAIIBHBIN POCT.
Yucno e. Popmyiia CI0KHBIX IPOLIEHTOB

110 Vcnonb30BaHue NpOrpeccuu AJis peLeHHs
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 KonTtponpsHas padota: "[locnenoBarebHOCTH
U Iporpeccun”

112 HenpepbiBHbIE QYHKIIMHN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMIITOTHI TpaUKOB
byHKIUH

114 CaolicTBa (pyHKIMI HETIPEPHIBHBIX HA
OTpE3Ke

115 CaoiicTBa (pyHKIIMI HETPEPBHIBHBIX HA
OTpe3Ke

116 Mertoa MHTEPBAJIOB ISl PELIEHUST HEPABEHCTB

117 MeTto MHTEpPBAJIOB [UIsl PEILIEHUSI HEPABEHCTB

118 Mertoa MHTEPBAJIOB ISl PELIEHUSI HEPABEHCTB

119 [IpumeHeHne CBOKWCTB HENIPEPHIBHBIX

GbyHKIMH 115 perenust 3a1a4




120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GbyHKIMH 115 perenust 3a1a4

121 [TepBast u BTOpasi MpOM3BOIHBIC (PYHKIIHH

122 Omnpenenenne, reOMETPHUECKUI CMBICIT
MIPOU3BOTHOM

123 Ornpenenenne, GU3MIECKUI CMBICIT
MIPOU3BOJHOMN

124 VYpaBHeHME KacaTeIbHOM K rpaguKy
byHKIIUN

125 YpaBHeHHe KacaTelbHOI K rpaduKky
byHKIIUN

126 [Ipou3BoaHbIE TIEMEHTAPHBIX (PYHKIHNA

127 [TpousBoHBIE NIEMEHTAPHBIX (HYHKIIUN

128 [Ipou3BoaHast CyMMBI, TPOU3BEICHHUS,
YaCTHOT'O M KOMIIO3UIMU (QYHKIUH

129 [Tpon3BoiHas CyMMBI, IPOM3BEACHUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

130 [Tpon3BoiHas CyMMBI, IPOM3BEACHUS,
YaCTHOTO ¥ KOMITO3UINH ()yHKIIHIA

131 KonTponbnas padora: "[IponsBonnas”

132 [ToBTOpeHue, 06001IeHNEe, CHCTEMATH3AITIS
3HaHuil: "YpaBHEHH"

133 [ToBTOpeHmE, 0000IIEHNE, CUCTEMATH3AIUS
3HaHui: "OyHKIMK"

134 HroroBast koHTpOIbHAS paboTa

135 Wroroas KoHTposbHAs paboTa

136 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AITHS




3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KIIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne ungposbie
o Tema ypoka Beero Kourposbubie | IIpakTuyeckue 06pA3OBATEIbHBIE
padoThI padoThI pecypest
1 IIpuMeHeHue MPON3BOAHOM K HCCIIE0BAHUIO 1
(GyHKUIMH HAa MOHOTOHHOCTb U 9KCTPEMYMBI
5 [IpuMeHeHue MPON3BOAHOM K HCCIIE0BAHUIO 1
(GyHKUIMH HAa MOHOTOHHOCTb U 9KCTPEMYMBI
3 [IpuMeHeHue MPON3BOAHOM K HCCIIEJOBAHUIO 1
(GyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
4 [IpumeneHne npou3BOAHOMN K UCCIIEA0BAHUIO 1
(GyHKIMNA HAa MOHOTOHHOCTb U 9KCTPEMYMBI
5 [IpumeHeHne Npou3BOAHOM K HCCIIEA0BAHUIO 1
(GyHKIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI
6 [IpumeHeHne NpOU3BOAHOMN K UCCIIEOBAHUIO 1
(GyHKIIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI
Haxoxnenne HanOobpIIero 1 HANMEHBILIETO
7 3HA4YeHHUs1 HeTIPephIBHOHN (PyHKIIMM Ha 1
OTpe3Ke
Haxoxaenne HanOobIIero 1 HANMEHBIIIETO
8 3HA4YeHHUs1 HeTIPephIBHOM (PyHKIIMM Ha 1
OTpe3Ke
HaxoxxneHne HanboIbIIero 1 HAMMEHbBIIEro
9 3HA4YeHHUs1 HeTPEPhIBHOHN (PyHKIIMM Ha 1
OTpe3Ke
10 Haxoxnenne HanOoJIbIIEro 1 HAaUMEHBIIIETO 1




3HA4YEeHUs] HENPEPHIBHOW (PyHKIIH HA
OTpE3Ke

11

HaxoxxaeHure Hanbob1Iero 1 HAUMEHbIIEro
3HA4YEHHUs1 HeTPEPhIBHOHN (pyHKIIMH Ha
OTpE3Ke

12

Haxoxxnenne HanboIbIero 1 HANMEHBIIIET 0
3HA4YEHUs1 HeTPEPhIBHON (pyHKIIMH Ha
OTpE3Ke

13

[IpumeHeHne MpoON3BOAHOM ISl HAX O ICHUS
HAWJIYYIIErO PEMICHUS B TPUKIAIHBIX
3a1a4ax

14

[IpumeHeHne MpOU3BOAHOM JJIs1 HAX O IACHUS
HAWJIYYIIErO PEMICHUS B TPUKIAIHBIX
3aa4ax

15

[IpuMeHeHne npOU3BOAHON AJIS
OIIPEJIEJIEHUS] CKOPOCTU U YCKOPEHUS
nporiecca, 3aJaHHOro GopMyJIoi mim
rpadguxkom

16

[IpuMeHeHne npou3BOAHON IS
OIIPEJIEJIEHUS] CKOPOCTU U YCKOPEHUS
nporiecca, 3aJaHHOro GopMyJIoi mim
rpadguxkom

17

Komnozunus pyskuuit

18

Komnozunus pyHkuumit

19

Komnozunus pyskuuit

20

I'eomeTpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM TIOCKOCTH

21

I'eomeTpuueckue 06pasbl ypaBHEHH Ha




KOOp,I[PIH&THOfI IINTIOCKOCTHU

KonTponbnas padora: "HccienoBanue

22
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

23 IlepBooOpa3Hasi, 0CHOBHOE CBOMCTBO
MepPBOOOPA3HBIX

24 [TepBooOpazHbIe AIeMEHTAPHBIX (PYHKITHIA.
[IpaBuia HaX0XICHHUS IEPBOOOPA3HBIX

o5 [TepBooOpazHbie F71eMEHTAPHBIX (PYHKITHIA.
[IpaBuiia HaxOX/1€HNS IEPBOOOPA3HBIX

26 Huterpan. ['eomeTpruyueckuii CMbICI
UHTerpajia

97 Brruncnenue onpenenéHHOro HHTErpaa mno
dbopmyne Hetotona-Jleitouuia

o8 Boruncnenue onpenenéHHOro HHTErpaa mno
dbopmyne Hetotona-Jleitoama

29 IIpumeHneHne nHTErpasna A1 HaX 0K ACHUS
iouaiel IIoCKUX Guryp

30 [Ipumenenue uHTErpasa A HaX 0K ACHUS
00BbEMOB IreOMETPUYECKUX TeT

31 [Tpumeps! perenuit auddepeHnnanbHbIX
YpaBHEHHI

32 [Tpumeps! perenuit auddepeHnnanbHbIX
YpaBHEHHI
MatemaTuueckoe MOJEIUPOBAHHUE PEaIbHbBIX

33 MIPOIIECCOB C NMOMOIIBIO T HepeHIInATBHBIX
YpaBHEHHI

34 KonrtponsHas pabota: "[IlepBooOpasnas u

uHTerpan”




Tpuronomerpudeckue QyHKIMH, UX

35 1
CBOMWCTBA U IrpaQuKu

36 Tpuronomerpuueckue GyHKIUH, UX 1
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue QyHKIMH, UX 1
CBOWCTBA U IrpaQuKu

38 Tpuronomerpuueckue GyHKIMH, UX 1
CBOWCTBA U Irpap KU

39 Tpuronomerpuieckue QyHKIMH, UX 1
CBOWCTBA U TpapuKu
OT100p KOpHEH TPUTOHOMETPUYECKUX

40 YpaBHEHU C IOMOIIbIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUECKUX

41 YPaBHEHUH C IIOMOILBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEN TPUTOHOMETPUUYECKUX

42 YPaBHEHHII C MOMOIIIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEN TPUTOHOMETPUUYECKUX

43 YPaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Pemennie TpUroHOMETpUYECKHUX HEPABEHCTB 1

45 Pemrenne TpuroHOMeTpUYECKNX HEPABEHCTB 1

46 Pemennie TpUroHOMETpUYECKUX HEPABEHCTB 1

47 Pemrenne TpuroHOMETpUYECKNX HEPABEHCTB 1

48 KonrtponsHas pabota: "I'papuku 1

TPUTOHOMETPHUECKUX (PYHKIHH.




Tpuronomerpuieckue HepaBeHCTBA"

OcHoBHBIC MCTOJbI PCHICHH A MMOKA3aTCIIbHBIX

49
HEPaBCHCTB

50 OCHOBHbBIE METO/IbI PELICHHS ITOKA3aTEIbHBIX
HEPaBEHCTB

51 OCHOBHBIE METOIBI PELICHHS TTOKA3aTEIIbHBIX
HEPaBCHCTB

59 OCHOBHBIE METO/IbI PELICHHS ITOKA3aTEIbHBIX
HEPaBCHCTB

53 OCHOBHBIE METOJIbI PEIICHUS
Jorapu(pMHUUECKUX HEPABCHCTB

54 OCHOBHBIE METO/IbI PEIICHHUS
Jorapu)MHUIECKHX HEPABCHCTB

55 OCHOBHBIE METOJIbI PEIICHUS
Jorapu(pMHUUECKUX HEPABCHCTB

56 OCHOBHBIE METOJIbI PEIICHUS
Jorapu(pMHUUECKUX HEPABCHCTB

57 OCHOBHbBIE METO/IbI PEIICHUS
UppaIMOHATLHBIX HEPABCHCTB

58 OCHOBHBIE METOJIbI PEIICHUS
HppaIroHaIbLHBIX HEPABCHCTB

59 OCHOBHBIE METOJIbI PEILICHUS
HppaIMoOHaIbLHBIX HEPABCHCTB

50 OCHOBHBIE METO/IbI PEIICHUS
HppalMOHAILHBIX HEPABCHCTB

61 I'paduueckue METOIbI pEIICHUS
UppaIMOHAILHBIX YPaBHEHHIMA

62 I'padmyueckre MEeTOIBI pEIICHUS




UPPalMOHATILHBIX YPaBHEHUI

63

I'padmyueckue METOIBI peICHUS
[I0Ka3aTeJIbHBIX YPAaBHEHUM

64

I'padmyueckue METOIBI peIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

65

I'paduueckue MeTOIbI pelIeHUs
norapuMUYECKUX ypaBHEHUI

66

I'padmyeckue MeTOIBI peICHUS
norapuMUIECKUX HEPABEHCTB

67

I'paduueckue MeTO bl peIIeHUs
norapuMUIECKUX HEPABEHCTB

68

I'padmyueckue MeTOIBI pelIeHuUs
[IOKAa3aTeIbHBIX U JIOrapu(PMUYECKUX
YpaBHEHHI

69

I'pacdnueckue MeTob! pereHus
MOKa3aTeIbHBIX U JIOrapu(pMUYECKUX
YPaBHEHUU

70

I'paduueckue MeTOIbI peleHHs
MTOKa3aTeIbHBIX U JIOrapu(pMUYECKUX
HEpaBEHCTB

71

I'padmyeckue MeToabI perieHus
MOKa3aTeIbHBIX U JIOTapUPMUIECKUX
HEPaBEHCTB

72

KonTponbhas pabora: "HppanuonanbHsie,
noKa3zaTeJbHbIE U Jorapudmudeckue
HepaBeHCTBa"

73

KommekcHbie yucna. Anredpanyeckas u
TpUTrOHOMETpHUECKasi POPMBI 3aucu




KOMIIJICKCHOT'O YHCJia

KommiekcHbie yncna. Anredpandeckas u

74 TPUTOHOMETpUYECKast (pOpMBbI 3anucu
KOMIUIEKCHOTO Yuciia

75 Apudmernieckue onepammu ¢
KOMIUIEKCHBIMU YU CJIaMHU

76 Apudmernieckue onepammu ¢
KOMILIEKCHBIMHU YU CJIaMU

77 N300paskeHre KOMITJICKCHBIX YMCElT Ha
KOOPJAMHATHOW INIOCKOCTH

78 N300pakeHne KOMITJIEKCHBIX YHCEll Ha
KOOP/AMHATHOH MJI0CKOCTH

79 ®opmyna Myaspa. Kopuu n-oi crenenu us
KOMILJIEKCHOT'O YHCIIa

80 ®opmyna Myaspa. Kopuu n-oii crenenu us
KOMIIJIEKCHOTO YHCIIa
[TpuMeHeHne KOMITIEKCHBIX YHCEI 11

81 peneHust PU3NIECKUX U TEOMETPUIECKUX
3amaq

82 KonTponbnas pabora: "KommiekcHbie
qucna"

83 HatypanbHble 1 11e7b1e uncia

84 Harypanbnble u 1ienbie uncna

85 [TpumMeHeHre MPU3HAKOB JIEITMMOCTH LENTBIX
qucen

86 [TpumMeHeHne MPU3HAKOB JIETMMOCTH HENTBIX
qucen

87 [TpumMeHeHre MPU3HAKOB JETUMOCTH HENTBIX




yucen: HOJl u HOK

HpI/IMeHeHI/Ie IMMPU3HAKOB JCJIMMOCTHU LECJIBIX

88 yucen: HOJl u HOK

89 [TpuMeHeHne NPU3HAKOB JEIIMMOCTH LENTBIX
YHCell: OCTaTKU M0 MOAYIIO

9 [IpumeHeHne Npu3HaKOB IETMMOCTH LENbIX
4KCeJl: OCTaTKU 110 MOAYJIIO
[IpuMeHeHne NprU3HAKOB JEIMMOCTH LENIbIX

91 qrcen: anroput™ EBkimna muis pemeHus
3aJ1a4 B LIEJIBIX YMCIIAX

92 KontponbHas padota: "Teopus 1enbrx
yucen"
Cucrema 1 COBOKYITHOCTb YPaBHEHUH.

93 PaBHOCWIIBHBIE CHCTEMBI H CHCTEMBI-
CIIeJICTBUS
Cucrema 1 COBOKYITHOCTb YPaBHEHUH.

94 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEAICTBUS

95 OCHOBHBIE METO/IbI PELICHNS CUCTEM U
COBOKYITHOCTEH pallMOHABHBIX YpaBHEHUN
OCHOBHBIE METO/TbI PEIICHHUS CHCTEM U

96 COBOKYITHOCTEW UPPAIIMOHAIBHBIX
YpaBHEHHI

97 OCHOBHBIE METO/TBI PEIICHHUS CHCTEM U
COBOKYITHOCTEH IMOKa3aTeNIbHBIX YpaBHEHUI

08 OCHOBHBIE METO/IbI PELICHUS CUCTEM H
COBOKYITHOCTEH IMOKa3aTeNIbHBIX YpaBHEHUI

99 OCHOBHBIE METO/TBI PEIICHHUS CHCTEM U




COBOKYITHOCTEH JIOTapru(PMHUUECKIX
ypaBHEHHI

100

OCHOBHBIE METO/Ibl PEILICHUS CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHHI

101

[IpuMeHeHue cucTeM K perieHuto
MaTeMaTUYeCKHUX 3aJ1a4 U 3aj1a4 U3
pa3IMYHbIX 00JIacTel HayKu U peallbHON
KU3HU, HHTEPIPETALUS TOTYyYECHHBIX
pe3yabTaToB

102

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTHYeCKUX 3a]1a4 U 3a7a4 U3
Pa3IMYHBIX 00JIACTEH HAYKH M PEATbHOM
KU3HU, MHTEPIPETALUs [IOJTyYEHHBIX
pe3yIbTaToOB

103

[IprMeHeHne HEPABEHCTB K PEILICHHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a]a4 U3
pa3IMyYHbIX 00JIacTel HayKu U pealbHON
YKU3HU, UHTEPIIPETALUS IIOJY4YEHHBIX
pe3yJIbTaToB

104

Kontposnbnas pabora: "Cucremsl
paIoHaIbHBIX, HPPAIIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTapH(QMUIECKIX
ypaBHEHH"

105

PanvonaneHbIE ypaBHEHHS ¢ TapaMeTpaMu

106

PanumoHannHBIC HCPAaBCHCTBA C IMapaMETpaMu

107

PanmoHanbHBIE CUCTEMEI C napamMeTpamMu

108

HppanmonanbHble ypaBHEHHUSI, HEPABEHCTBA

PR R e




C mapaMeTpamu

109 HppanmonanbHple CUCTEMBI C TTapaMeTPaMH

110 [TokazarenbHbIE ypaBHEHHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHBIE CHCTEMBI C ITapaMeTpaMu

112 Jlorapudmuueckue ypaBHEHUs, HEPAaBEHCTBA
C mapameTpaMu

113 JlorapupMuueckre CHCTEMBI C TapaMeTpaMu

114 TpuronomeTpuuecke ypaBHEHHS C
napameTpamu

115 TpuronomeTpuyeckre HEPaBEHCTBA C
napameTpamu

116 TpuronomeTpruyecKkue CUCTEMBI C
napameTpamMu
[TocTpoenue u uccnenoBaHue

117 MaTeMaTHYeCKUX MOJIeNiel peabHbIX
CUTYalllil C MOMOIIBIO YPAaBHEHUH C
rnapameTpamu
[TocTpoeHue u uccnenoBaHue

118 MaTeMaTHYECKHUX MOJIeNeN peabHbIX
CUTYallli C TOMOIIBIO CUCTEM YPaBHEHUH C
napameTpamu
[TocTpoenue u uccnenoBaHue

119 MaTeMaTUYECKUX MOJIENEH peaabHbIX
CUTYallli C TOMOIIBIO CUCTEM YPAaBHEHUM C
napamMeTpamu

120 KonrponsHas pabota: "3agauu ¢

napameTrpamu”




[ToBTOpenue, 00001IeHNE, CUCTEMATU3ALIUS

121 2. n n
3HaHUU: "YpaBHEHUS

122 [ToBTOpEeHME, 0000IIICHNE, CHCTEMAaTH3AITUS
3HaHui: "YpaBHeHus"

123 [ToBTOpenue, 0000MIeHNE, CUCTEMATH3AIHS
3HaHui: "YpaBHeHUs1. CUCTEMBbI ypaBHEHHIT"

124 [ToBTOpenue, 06001IeHIE, CUCTEMATH3AIH
3HaHuii: "HepaBencrna"

125 [ToBTOpenue, 06001IIeHIE, CUCTEMATH3AIHS
3HaHuii: "HepaBencrna"

126 [ToBTOpEeHme, 06001IeHHEe, CUCTEMATU3AIIHS
3HaHuii: "HepaBencrna"

127 [ToBTOpenue, 06001IIeHIE, CUCTEMATH3AIHS
3HaHuii: "[IpousBoaHas u e€ npumeHenue"

128 [ToBTOpEeHMe, 06001IEeHNE, CUCTEMATHU3AIHS
3HaHui: "[IponsBoanas u e€ npuMeHeHue"

129 [ToBTOpEeHme, 0000IIeHNEe, CUCTEMATU3AITHS
3HaHui: "[Ipon3Boanas u e€ npumeHeHue"

130 [ToBTOpEeHme, 0000IIeHNEe, CUCTEMATU3AITHS
3HaHui: "MHTErpan u ero npumMeHeHue"

131 [ToBTOpEeHMe, 06001IEeHNE, CUCTEMATHU3ALIHS
3HaHuil: "OyHkuun"

132 [ToBTOpeHME, 0000MIEHNE, CUCTEMATH3AITUS
3HaHui: "Oynkun"

133 [ToBTOpEeHME, 0000IICHHEe, CUCTEMATH3AIIHS
3HaHui: "Oyakun"

134 HToroBast KOHTposbHas paboTta

135 Hroroas koHTpOBHAsS paboTa




136

[ToBTOpEeHME, 0000IICHHE, CUCTEMATH3AIIHS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

136

10







YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V1A YYEHUKA

Amumos 1. A., Kossirun FO. M., TkauéBa M. B. u np.//Matematuka: anredpa u
Havajia MaTeMaTHIECKOTO aHajan3a, reomeTpus. AnreOpa u Hadana
MaTeMaTHYECKOTO aHaiu3a. ba3oBeiii u yrmyonéunasiii ypoBau. 10-11 kmaccsl.

M"IIpocsemenne" 2023

METOAUYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETHU

UHTEPHET






