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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsplil Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro oOIero oOpa3oBaHMs,
IOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECHEUMBAET MHCTPYMEHTAJIBHYIO 0a3y Ui
U3YyYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C JIpyroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOy4YaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISE OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHNUS, HICTOPUH, CIIOBECHOCTU U JIPYTUX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaromuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM SA3BIKOM COBPEMEHHOH HaykH, KoTopas (OpMyIHpyeT CBOHU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIll Kypc anreOpbsl U Hadajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY [IJIl YCHENIHOTO OBJAJCHUSA 3aKOHaMH (PU3UKUA, XUMHUU, OHOJIOTHH,
NOHMMAaHHS OCHOBHBIX TEHJICHUUHN pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHOMN YKU3HHU,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems oBia/ieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIHMSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JIOKa3bIBAThb
YTBEPKJIECHHS ¢ TIOMOIIBIO MHIAYKLIHUN U PacCyXAaTh JEAYKTHUBHO, UCIOJIb30BAThH
0000IlIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJOTHIO, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuenus yueGHOro kypca «Anredbpa M Hayajla MaTeMaTH4YECKOTO
aHalln3a» 00y4YaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUS MATEMATUYECKUX MOJIENIEH PEaJbHbIX CUTYAIUH,
WHTEPHPETAllMd  TOJYYEHHBIX  PEIIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOLIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHbIil Kypc o0nanaeT 3HAYUTENbHBIM BOCIUTATENBHBIM MOTEHIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GOpMHPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydeOHO
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATEJIBHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 3a IOJYYEHHBIN
pe3ynbTar.

B ocHoBe MeToauku OOydeHHs] anredpe W HadajlaM MaTeMaTH4eCcKOro
aHaJIK3a JICKUT AeATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YECKOrO
aHaJIM3a» BBIIEJICHBI CIEAYIOLIUE COAECPKATEIbHO-METOAUYECKUE TUHUMU: «YHucna
U BbIUMCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana



MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COJEPKATENbHO-METOANYECKHE JHMHUM H3Y4alOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOyueHHus] Ha YpOBHE CpEIHEro oO0IIero o0pa30BaHUSA, €CTECTBEHHO JIOTOJHSISA
JpyT Ipyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMH W paszjaenamu. JlaHHBIN
yU4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
CoJep>)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUIMH, TaKHX Kak anreopa,
TPUTOHOMETPHSI, MAaTEMaTHUECKUI aHAIU3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka m apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT BcE Oosee
IMIMPOKUM MATEMAaTHYSCKUM allapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYeCKyI0 MOJAEIb pealbHOU
CUTYalluH, IPUMEHATh 3HAHUS, MOJTYYCHHbIE TPU U3YUYEHUU y4eOHOTrO Kypca, JUIs
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MaTeMaTHYECKON 3a7au, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-MEeTOAUMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢bopMHpOBaHrE HABBIKOB MCIOIB30BAHUS JICUCTBUTEIBHBIX UMCEN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanusi. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHusg 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CE0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopMm 3amucu YHUCiIa, yYMEHUE JenaThb MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIPAXKCHHs, pabOTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypaibHBIX, IIEIbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUuyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoOHANBHBIX M HUPPAIMOHATBHBIX YHCEN, apu(METHIECKHIE OMEpalui, a TaKkxkKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHHIO Kpyra HCIHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iINuHbIX 33134
dbopMupyeTcsi peACTaBICHUE O €IWHCTBE MATEMAaTUKH KaK HAyKd M €€ poiu B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKpETH3aIHsl.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene IIporpaMMbl MpeayCMOTpPEHO peIIeHHEe COOTBETCTBYIOIIMX 3anad. B
pe3ynpTaTe OOy4alolIUecsl OBJIAJCBAIOT PA3IMYHBIMU METOJAMU PEIICHUs
palMOHAIBHBIX, HWPPAIMOHATIBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKNX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TakKke 3ajad,
cofepKanmx mapameTpel. llomydeHHBIE YMEHHS IIHMPOKO HCTIOIB3YIOTCS MpH



UCCIeNOBaHNH (DYHKIMA C TIOMOIIBIO MTPOU3BOAHON, TIPU PEIICHUH MPUKIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (DyHKLIUU.
Jannast copep:karenbHas IMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl MO  ¢opMynaMm, MpeoOpa3oBaHUs  PalMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
COJEpKalNX CTENEeHU U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepruajia  MPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIIUICHUSI O0ydYaromuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxlieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemiaracT d(PQGEeKTUBHBIE WHCTPYMEHTHI JUISl PCIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIJISAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepkarenbHo-MeToau4eckass JUHUA «DyHKIMM U TpaduKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTD U3YUEHNs MaTeprana. M3yuenne cTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX YYEOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMU M HepaBeHCTB. [lpu »TOoM OosbllIOE BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
pa3IMYHBIMU BEJIIMYUHAMH, HCCIENOBATh TMOJy4YeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero msyuenue
CIIOCOOCTBYET ~Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havana mMareMaTM4ecKOro aHaiu3a» MO3BOJSET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPUKIAJHBIX 3a/1ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMMA, ONpEeAeNsiTb HX HauOONbIIME W HAUMEHbIIUE
3HAUEHUS, BBIYUCIATH MUIOMAAn (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
yCKOpeHHUsl TmporieccoB. JlaHHasi cojepkaTenbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3a/1a4ax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHY€CKOTrO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPaCO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTHUKU B HayKe, TEXHUKE U HcKyccTBe. OOywaromuecs y3HaIOT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC IKOIBHOM MaTeMaTHUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
OpaBWjiaM  IMOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hadajga MaTEMaTHYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHYECKOTO aHallh3a, WHTEPIPETAllMd MOJYYeHHBIX pPe3yabTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUal
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HAOIOJaTEIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3YUeHHsI BCeX TeM yueOHOTo Kypca «Anredpa v Havasia
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa 1 BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JelictBuTenpHble 4ucia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXo e (opMbl 3aMUCH JEHCTBUTENBHBIX YUCEIT I PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa jorapupma. JlecaTuuHble W HaTypajlbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YypaBHEHMs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIO4JIEeH C ocTtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LENbIMH
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWI. lcciaegoBaHue TMOCTPOEHHOM MOJENN C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7a4 M 3a/Jad M3 pa3lIMyHbIX 00JacTel HayKu M pealbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus ¢GyHKIUH. B3anmHo oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkumu. Hynmu QyHknum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBajipaTuyHasi U APOOHO-TMHEHHAs (DYHKIMU. DJIeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazaTenbHast U jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M TpaduKwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpUUecKas Mporpeccuu. beckoHneuHo yObIBaroas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
npoueHTOoB. Mcrnonb30BaHWE TMPOTPEecCUU Uil PELIEHUs pealbHbIX —3aaad
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. OnpeneneHrue, reOMeTpUUEcKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Oonepanuy HaJ MHOXECTBAMH W KX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHMYECKOTO OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB o moaysto, anroputma EBkiauaa 1uist pemeHust
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHr u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBHSI. PABHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3a/Jad U3 pazIU4HbIX o0JacTeld HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonmpl pelieHus ypaBHEHM W HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauana MaTeMaTH4eCcKOro aHajamn3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPENEICHUs CKOPOCTH U YCKOPEHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uarerpaia mno ¢popmyne Hetorona-JleiOuua.

[Ipumenenue wHTErpajga A HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYaIOMEerocss Kak akTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEeMaTHUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aa4, pEUICHUH, pacCy ACHUI, BOCOIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIOOUS, HHTEpEeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh HW  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHWIO W
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOJHON U COIUATBLHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIsl OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTUS M 3HAYMMOCTH JUIsl DPa3BUTUS LUBUJIU3AIMU, OBJAJEHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JenaTb BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JIEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0Ka3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUI
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  PEIICHUSA, BHIOMpATh HauOoyee MOAXOASAIMHK ¢ y4€ToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (pOpMHpOBaTh TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BEKTAMM, SBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HUHTEPIPETUPOBATh HHPOPMAIUIO Pa3IMYHBIX BHUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHMBEpPCAJIbHBIE Y4eOHbIE JeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKUBaTh Pa3jIM4Me€ U CXOACTBO MO3UIMUN, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, S3MOIMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUST PE3YJIbTaTOB JIESITEIIbHOCTH, HAXOUTh OIIMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JESATEIbHOCTH, TJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOWU pPabOThI, pacmpeneisTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBI» W HWHBIE), BBHINOJHATH CBOIO YacTh pabOThl U
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoauyeckass JIpoOb, TPOIEHTHI, HWPPAIHOHATBFHOE YHCIO0, MHOXKECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOTKEHHBIE BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY p€3yJbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATUAMH: APKCHUHYC, aPKKOCHHYC M apKTAaHI'€HC YMCIOBOTO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pPa3jIM4YHbIE METOAbl PEIICHHS paldOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJI30BaTh CBOMCTBA ompenaenuTens 2 X 2 sl BbIYMCICHUS €ro 3HAuyeHHs,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM € KOPHSIMHU [UJIsi MpeoOpa3oBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO ONEpUPOBaTh MOHATHUAMHU: HppalOHAIbHbIC, MOKa3aTelbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDOKEHHSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/aud, HCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTAapHbIE MTPeoOpa3oBanus rpauKoB PyHKIINI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMH, MAKCUMYyMBbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpaguk KOpHs N-Oi CTEeNeHW KaK (PyHKIMM OOpaTHOM CTENmeHu ¢
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs1 PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpPHU PEIICHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi reoMeTpruiecKas nporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOOIHO ONEPUPOBATH MOHATUAMU: MOCIENOBATENFHOCTD, CIOCOOBI 3a1aHNUs
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka pyHKINH, aCUMIOTOTHI rpaduka QyHKINH,

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHSATHUSMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHYEeCKOTO aHAIU3ay:

Yucaa v BBIYUCTICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHOKECTBA HATYypaJIbHBIX M IEJIBIX YHUCEN, UCIOJIb30BaTh MPU3HAKH JCIUMOCTHU
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™m EBkinna;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckorl u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEMICHUS C  IOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSIMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp palMOHaJbHbIE, MppalrOHaJbHbIE, IIOKa3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMd Ha s3bIKE alredpbl, COCTaBIATh
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO SJIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHITh GYHKIUU JI1 MOJEIMPOBAHUS U UCCIEIOBAHUSI PealbHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

MCIMOJIb30BaTh IPOU3BOAHYIO Uil HAXOXICHUS HAWIY4YlIEero pEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HAXOJWUTh MEePBOOOpa3HBIC 3JIEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 33aa4id, B TOM YHUCIE COIUAIbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie) JdonmosiHuTeIbHAS
KoHTpoJbHbIe
n/n NMPOrpamMMbl Bcero 6 o0pa3oBaTte/ibHbIE uHopmanus
padoTbI pecypest
MHOXECTBO 1€CTBUTEIIbHBIX YUCEIL. http://resh.edu.ru
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oynkuuu u rpaduku. CreneHHas GyHKIIHS C 12 1 http://resh.edu.ru
LEJIbIM IT0Ka3aTeIeM
3 Apudmernueckuii KOpeHb N-0if CTETICHHU. 15 1 http://resh.edu.ru
WppaumonanbHble ypaBHEHUS
4 [TokazarenbHas pyHnkuus. [lokazarenbHble 10 1 http://resh.edu.ru
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1 http://resh.edu.ru
Jlorapudmudeckue ypaBHeHUS
6 TpuronomeTpuueckue BoIpaXeHUs U 99 1 http://resh.edu.ru
ypaBHEHUS
7 TlocnenoBaTeNbHOCTH M HPOTPECCHH 10 1 http://resh.edu.ru
8 HenpepriBabie pynkiuu. [IponsBoanas 20 1 http://resh.edu.ru
9 [ToBTOpeHme, 06001IeHNE, CCTeMaTH3aIlUs 5 ) http://resh.edu.ru
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie) JdomosiHuTEIbHAS
KonTpoJbHbIE
n/n NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC uHopmanus
padoTshI
pecypchl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 99 1 http://resh.edu.ru
MPOU3BOIHOMN
2 TlepBoO6pa3Has ¥ HHTETpa 12 1 http://resh.edu.ru
3 I'paduiku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 14 1 http://resh.edu.ru
TpuroHomeTpuuecke HepaBeHCTBA
4 HppanmonansHble, MOKa3aTelbHbIE U 24 1 http://resh.edu.ru
norapuMUUecKre HepaBeHCTBA
5) KommiekcHbie uncna 10 1 hitp://resh.edu.ru
6 HatypanbHble u ensle uncia 10 1 http://resh.edu.ru
CucreMbl paliiOHaIbHBIX, UPPALUOHATBHBIX http://resh.edu.ru
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ napaMmeTpamu 16 1 http://resh.edu.ru
9 [ToBTOpeHue, 0000IIEHNE, CHCTEMATH3AIIHS 16 ) http://resh.edu.ru
3HaHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 10



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB Hara DJIeKTPOHHbBbIE
Ne nsyyeHuma undposbie
n/n Tema ypoxa Bcero Kontpoabieie o0pa3oBaTejibHbIE
padoTshI pecypest
1 MHOX€eCTBO, OIepaluy HajJl MHOKECTBAMH U MX 0
CBOMCTBA
2 Huarpammsl Ditniepa-Benna 0 http://resh.edu.ru
3 [IpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO 0
amnmapara Jiis pemeHus 3a1a4
Panmonansabie ynciaa. OOBIKHOBEHHEBIE U
4 JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHBIE 0
MEPUOIUUECKHE TPOOH
ParnnonansHele unciaa. OOBIKHOBEHHEIC U
5 JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHBIE 0
NePUOANYECKHUE TPOoH
6 [Tpumenenue npoOeii ¥ TPOLIEHTOB IS 0
peNIeHHS TPUKIIATHBIX 33a9
7 [Ipumenenne qpodei u MPOIEHTOB ISt 0
pelIeHHs TPUKIIATIHBIX 331a9
8 JlelicTBUTEeNIbHBIE YKCIIa. PallioHalIbHbBIE U 0 http://resh.edu.ru
UppaIMoHaIbHbIC YHCIIA
9 ApudmeTnueckue ornepauu c 0
JIEWCTBUTEILHBIMH YHCIIAMH
10 Monynb 1eiCTBUTENLHOTO YMCIA U €r0 0 htto://resh.edu.ru

CBOMCTBA



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

[TpuGnuxEHHbBIE BEIYMCICHUS, IPaBHUIIA

11 OKpPYIJICHUS, IPUKUJIKA U OLICHKA pe3yJIbTaTa
BBIYHCIICHUN
12 OcHOBHBIE METO/IbI pemeHUmI HEJBIX U JpoOHO- http://resh.edu.ru
paLMOHAJIbHBIX YPAaBHEHUI U HEPABEHCTB
13 OCHOBHBIE METO/IbI PELIEHUS LIENbIX U IPOOHO-
palOHaIbHBIX YPABHEHUN U HEPABEHCTB
14 OCHOBHBIE METO/IbI PEeLIEHUs LIENbIX U IPOOHO-
palOHaIbHBIX YPABHEHUN U HEPABEHCTB
MHorouieHsl OT OJHON IEpeMeHHOM. [lenenne
15 MHOT'OYJICHA Ha MHOTOYJICH C OCTaTKOM. http://resh.edu.ru
Teopema besy
16 MHorouiieHsl ¢ LelIbIMU KO3 QUITMEHTaAMH.
Teopema Buera
17 Peienne cucreM TUHENHBIX YpaBHEHUN http://resh.edu.ru
18 Pemenne cucreM TMHENHBIX YpaBHEHUI
Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHU.
19 Onpenenurens Ii/IanI/II_UpI 2X2, fro http://resh.edu.ru
TEOMETPUUYECKUN CMBICIT Y CBOMCTBA;
BBIYMCIICHHE €TI0 3HAYECHUS
Onpenenurens MaTpuipl 2X2, ero
20 TEOMETPUUYECKUN CMBICT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS
21 [IpuMeHeHne onpenenuTens s PeIeHNs
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
99 Pemenune HpI/IK\J"IaI[HBIX 3aj1a4 CUHOMOIJ_U:IO http://resh.edu.ru
CUCTEMBbI JINHEWHBIX YpaBHEHUI
23 Pemenue npuknaaHbIX 3a1a4 ¢ TOMOIIbIO



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

CHUCTEMBI JINHEWHBIX YPAaBHEHUI

24

25

26

KoHntposbHas padota: "PanronanbHbie
ypaBHEHUs U HepaBeHcTBa. CrcTeMsl
JUHENHBIX ypaBHEHUN"

DyHKIHUS, CIIOCOOBI 3a/1aHus (PYHKITUH.
B3aumHuo oOparHbie ¢pyHkmu. Kommosunms
byHKIMHA

I'paduk Pynkuuu. dnemMeHTapHbIC
npeoOpazoBanus rpadukoB QyHKIUN

http://resh.edu.ru

27

OO6nacth ornpeesieHusl 1 MHOYKECTBO 3HAUCHUN
¢ynkunu. Hymu ynkmuu. [IpomexxyTku 3HaK
MOCTOSTHCTBA

28

29

30

YérHble U HEUETHBIE (PYHKIINU.
[lepnoanueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (pYHKIIMH

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKLINU Ha TPOMEKYTKE

JluneitHasi, kBagpaTHuHas U ApoOHO-TMHEHHAs
byHKIIIN

http://resh.edu.ru

31

32

33

DJeMeHTapHOe UCCIIEIOBAaHHE U TIOCTPOCHUE
rpadukoB 3Tux QyHKUINN

DJeMeHTapHOe UCCIIeI0BaHNE U TTOCTPOCHUE
rpaduKoB 3TUX QYHKIUN

CreneHsb ¢ 1eTBIM TMOKa3ateseM. buaom
Herorona

http://resh.edu.ru

http://resh.edu.ru

34

CrerneHs c 1eIbIM IT0Ka3areneM. buaom
Hrrotona



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

Crenennas GyHKIHNS C HATYPaTbHBIM U LIETBIM

35 .. .
nokazareneM. E€ cBoiicTBa u rpaduk
36 KonTtponpHas padora: "Crenennas QyHKIIUS.
E€ cBoiicTBa u rpadux"
ApudbMeTHUECKUN KOPEHb HATYpaJILHOU
37 pud ! p Yp http://resh.edu.ru
CTEIEHU U €T0 CBOKWCTBA
38 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIIEHU U €T0 CBOKUCTBA
39 [IpeobpazoBaHust YHCIOBBIX BHIPAKEHUH,
COJIEpXKAIINX CTETIEHU U KOPHU
40 [IpeoOpazoBaHKs YUCIOBBIX BHIPAKCHUH,
COJIepXKaIMX CTCIICHH U KOPHU
41 [IpeobpazoBaHus YMCIOBBIX BHIPAKECHUH,
COJIEpXKAIINX CTETIEHU U KOPHU
Hppanmonansusie ypaBHeHUsI. OCHOBHBIE
42 bp P . http://resh.edu.ru
METO/TbI PEIICHUS UPPATUOHALHBIX YPaBHESHUI
43 UpparmonansHbie ypaBHeHUs. OCHOBHBIE
METO/IbI PEIICHUS] UPPAITUOHATILHBIX YPaBHEHHMA
44 Uppanmonanbusie ypaBHeHHs1. OCHOBHBIE
METO/TbI PEIICHUS UPPAITUOHATLHBIX YPABHCHHMA
PaBHOCHIIBHEIE IEPEXOBI B PELLIEHUN
45 P E) http://resh.edu.ru
UPPAIMOHATBLHBIX YPABHCHHIMA
46 PaBHOCHITBHBIE TIEPEXO/IbI B PEIICHUT
UPpaAMOHATILHBIX YPAaBHEHHIA
47 PaBHOCHIIBHBIC TIEPEXO/IBI B PEIICHUHN
UPPAIMOHATEHBIX YPaBHEHUI
48 PaBHOCHITBHBIE TIEPEXO/IbI B PELICHUT

UpPpaLMOHATILHBIX YPaBHEHUM
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CgoiicTBa u rpaduk KOpHS N-0if CTENEHN KaK

49 GyHKIIMHA 0OpaTHOM CTENEHU C HATypaIbHbIM http://resh.edu.ru
HoKa3aresneM
CgoiicTBa u rpaduk KOpHS N-0i CTENEHN KaK
50 (GYHKIIMM 00paTHOM CTENEHH ¢ HATypaIbHBIM
[I0Ka3aTesieM
KoHnTtposbnast pabdora: "CBoiicTBa u rpadux
ol KOpHs N-oi creneHu. MppannoHanbHbie
ypaBHeHUA"
CreneHsb ¢ pallMOHAIBHBIM [IOKA3aTeNNeM U €€
52 . http://resh.edu.ru
CBOMCTBa
53 CrerneHsb ¢ pallMOHAJIBHBIM [TOKA3aTeNeM U €€
CBOMCTBa
54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U e€
CBOMCTBA
55 [Toka3zarenbHas (pyHKIHMSA, €€ CBOWCTBA U http://resh.edu.ru
rpaduk
56 Ucnonb3oBanue rpaduka GyHKIUN A5
peuieHusl ypaBHEHU I
57 Ucnonb3oBanue rpaduka GyHKIUN A5
peuieHusl ypaBHEHU I
58 [loka3zarenbHble ypaBHEeHUs1. OCHOBHBIE
METO/Ibl PEIIEHNUS TOKA3aTENbHbIX YPaBHEHUN
[ToxazarenbHble ypaBHEeHUSI. OCHOBHBIE
59 . http://resh.edu.ru
METO/Ibl PEeIlIeHNUs TOKa3aTeNbHbIX YPaBHEHUN
60 [loka3arenbHble ypaBHEeHUs1. OCHOBHBIE
METO/Ibl PEIlIEHNUs TOKa3aTeNbHbIX YPaBHEHUN
61 KonTtponsHas padora: "I[lokazarenbHas
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¢ynkuus. [TokazarensHeie ypaBHeHus'"

62 Jlorapudm uucna. CoiicTsa jporapudpma 1 0 http://resh.edu.ru
63 Jlorapudwm yucna. CBoiicTa norapugma 1 0
64 Jlorapudwm yucna. CBoiicTBa norapugma 1 0
65 JlecsaTHuHBIC U HATYpAJIbHBIC JTOTaPHPMBI 1 0 http://resh.edu.ru
66 JlecaTu4HbIE U HATypaJIbHBIE JTOTapH(PMbI 1 0
67 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX 1 0
JorapuMbl
68 [IpeoOpazoBanne BEIpAKEHHIA, COAECPIKALIIX 1 0
J0rapupMbl
69 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAILINX 1 0
J0TapupMbl
70 Jlorapugmuueckas pyHKIUs, €€ CBONUCTBA U 1 0 htto://resh.edu.ru
rpaduk
71 Jlorapudmuueckas pyHKUusA, €€ CBONCTBA U 1 0
rpaduk
79 Hcnonb3oBanue l"pabe/IKa byHKIMN A5 1 0 htto://resh.edu.ru
pelIeHus ypaBHEHHHA
73 Hcnonb3oBanue rpaduka GyHKIUN A7 1 0
peleHns ypaBHeHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
74 METO/Ibl pelIeHus Jorapu(GMUUECKUX 1 0
ypaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
75 METO/IbI PelIeHuUs JTorapuGMUIECKUX 1 0 http://resh.edu.ru
ypaBHEHUU
76 Jlorapugmuueckue ypaBHeHHsl. OCHOBHBIE 1 0
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METO/IbI PEIICHUS JTOTapU(PMHUUECKUX
ypaBHEHUH

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

77 . 1 0 http://resh.edu.ru
norapu(pMHUECKUX YpaBHEHHMA
78 PaBHOCHIIBHBIE TIEPEXO/IBI B PELICHUH 1 0
aorapu(pMUUECKUX YpaBHEHUH
79 KonTtpomnpHas padora: "Jlorapudmmuueckas 1 1
¢bynkuus. Jlorapudpmudeckue ypaBHeHuUs "
80 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC 1 0
YHCIIOBOTO apTyMEHTa
81 CuHyc, KOCHHYC, TAHT€HC M KOTaHTEHC 1 0
YHCIIOBOTO apryMEHTa
82 APKCHHYC, apKKOCHHYC U apKTaHTEHC 1 0
YHCIIOBOTO apTyMEHTa
83 APKCHHYC, apKKOCHHYC U apKTaHTEHC 1 0
YHCIIOBOTO apTyMEHTa
Tpuronomerpuyeckas OKpyKHOCTb,
84 ofpeieieHne TPUrOHOMETPHUECKUX (DYHKIIUH 1 0 http://resh.edu.ru
YHCIIOBOTO apryMeHTa
TpuronomeTpuveckast OKpy>KHOCTb,
85 oTpeieIeHne TPUrOHOMETPHUECKUX (DYHKIIUN 1 0
YHCIOBOTO apryMeHTa
86 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1 0 http://resh.edu.ru
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1 0
88 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITHI 1 0
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1 0
90 [Ipeobpa3oBaHye TPUTOHOMETPUIECKUX 1 0 htto://resh.edu.ru

BBIPAXKEHUI
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[IpeobpazoBanue TPUTOHOMETPUUECKUX

91 . 1 0
BBIpOKCHU I
92 [Ipeobpa3oBaHue TPUrOHOMETPUUECKUX 1 0
BBIpKEHU I
93 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1 0
BBIpOKCHU I
94 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1 0 http://resh.edu.ru
95 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1 0
96 Pemenne TpUroHOMETPUYECKUX YPAaBHEHHNA 1 0
97 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1 0
98 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1 0
99 Pemenne TpUroHOMETPUYECKUX YPAaBHEHHNA 1 0
100 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1 0
KonTponsnas pabora: "Tpuronomerpuueckue
101 BBIPAKEHUSI U TPUTOHOMETPUYECKHE 1 1
ypaBHeHHUA"
[TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS
102 rociexoBareabHocTell. Meton 1 0 http://resh.edu.ru
MaTeMaTHYECKOW WHIYKIIH
MOHOTOHHBIE U OTPAHUYEHHBIE
103 MocJie1I0BaTeabHOCTH. VicTopus aHanu3a 1 0
0ECKOHEUHO MaJIbIX
104 Apudmerndeckast mporpeccus 1 0 http://resh.edu.ru
105 I'eomeTrpuueckas nporpeccust 1 0 http://resh.edu.ru
106 beckoneuno yObIBaroIIasi reoMmeTpruaecKas 1 0

nporpeccust
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CymMma GeckoHEeuHO yObIBaroIei

107 . 1 0
reoMEeTPUUECKON Iporpeccun

108 JIMHENHBIN ¥ SKCHOHEHUMAIIbHBIN pocT. Yucio 1 0
e. @opmyJia CIOKHBIX IPOLIEHTOB

109 JIvHEHbIN U SKCIOHEHIUANIBHBIN pocT. Ynciio 1 0
e. @opMmyIia CI0XXHBIX IPOLIEHTOB

110 Hcnonp3oBanue nmporpeccuu Ajs peleHus 1 0
peasbHbIX 33aJa4 IPUKJIaJHOIO XapaKTepa

111 KonTtponsHas padora: "[locienoBarensHOCTH U 1 1
nporpeccun”

112 HenpepbiBHble QyHKIIUU U UX CBOMCTBA 1 0

113 Touxka pevlsmea. AcumnToTsl rpaduKoB 1 0 htto://resh.edu.ru
byHKIII

114 CaoiicTBa (hyHKIMI HENPEPHIBHBIX HA OTpE3Ke 1 0

115 CaolicTBa (DyHKIMI HETIPEPHIBHBIX HAa OTPE3KE 1 0

116 MeTtox MHTEPBAIIOB [IJIsl pELIEHHSI HEPABEHCTB 1 0 http://resh.edu.ru

117 MeTtox MHTEPBAIIOB JUUIsl PELIEHHSI HEPABEHCTB 1 0

118 Meroa MHTEPBAJIOB JUIsl pELICHUST HEPABEHCTB 1 0

119 [TpuMeHeHHEe CBOWCTB HEMTPEPBIBHBIX (YHKINI 1 0
JUISl peLIeHus 3a1a4

120 [TprMeHeHre CBOMCTB HENIPEPHIBHBIX (YHKITHI 1 0
JUISL pelIeHus 3a1a4

121 [lepBas u BTOpas npon3BOIHbIE GYHKIIUU 1 0

122 Onpez(eneHHUe, T€OMETPUUYECKUIA CMBICTT 1 0
IPOU3BOIHOM

123 Onpenenenne, GU3NIECKUN CMBICTT 1 0

MPOU3BOAHOMN



http://resh.edu.ru/
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124 VYpaBHeHUe KacaTeNbHOU K TpapuKy HyHKIUN 1 0 http://resh.edu.ru
125 VYpaBHeHUe KacaTebHOU K rpaduKy (yHKIIMH 1 0
126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 1 0
127 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 1 0
128 [Tpou3BoHAS CyMMBEI, HpOI/ISBeI[eI:II/ISI, 1 0 htto://resh.edu.ru
YaCTHOTO U KOMITO3UIIMH ()yHKIIHI
129 [IpousBoaHast CyMMBI, IPOU3BEICHUS, 1 0
YaCTHOTO ¥ KOMITO3UIIMH ()yHKIIUNA
130 [Tpou3BoiHAs] CYMMBI, TPOU3BEICHHSI, 1 0
YaCTHOTO U KOMITO3UIIMH ()yHKIIUH
131 Kontposbnas padora: "[IponsBogHas” 1 1
132 [ToBTOpenue, 0600OIICHNE, CHCTEMAaTH3AIUS 1 0
3HaHui: "YpaBHeHus"
133 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 1 0
3HaHui: "OyHkUNK"
134 Wrorosas koHTposibHasA paboTa 1
135 HToroBast KOHTpOJIbHAsA paboTa
136 HOBTOPGHI/IG, 000011IeHHEe, CHCTEMATU3alIH 1 0
3HaHUHI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka KouTpoabusie  Jlara
n/n Bcero o0pa3oBaTe/IbHbIE
paGoThI n3yyeHuA
pecypchl
[IpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO
1 . 1 http://resh.edu.ru
(GyHKIMH HAa MOHOTOHHOCTb U 9KCTPEMYMBI
5 [TpumeHeHre TPON3BOTHON K UCCIIEIOBAHHIO 1
(GyHKIMH HAa MOHOTOHHOCTb M 9KCTPEMYMBI
3 [TpumeHeHre TPOM3BOTHON K UCCIIETOBAHHIO 1
(GyHKIHUH HAa MOHOTOHHOCTB M OKCTPEMYMBI
4 [IpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKIMH HAa MOHOTOHHOCTB U SKCTPEMYMBI
5 [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 1
(GyHKIMH HA MOHOTOHHOCTb M 9KCTPEMYMBI
6 [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 1
GbyHKINH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
7 3Ha4YeHHUs1 HeTIpephIBHOHN (PyHKIIMM Ha 1 http://resh.edu.ru
OTpe3Ke
Haxoxxnenne HanOobIIero 1 HAUMEHbIIETO
8 3HA4YeHHUs1 HeTPEePhIBHOM (PyHKIIMM Ha 1
OTpe3Ke
Haxoxxnenne HanOoIbIIIero ¥ HANMEHBIIIETO
9 3HAYEHUS HeNPEepbIBHOM (PyHKINU Ha 1
OTpe3Ke
10 Haxoxnenue HauOOJIBIIET0 U HAUMEHBIIIETO 1



http://resh.edu.ru/
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3HA4YEHUs1 HeTPEPhIBHOHN (pyHKIIMH Ha
OTpe3Ke

11

12

13

Haxoxxnenne HanOOobIIEero 1 HAUMEHBIIETO
3HA4YEHUs1 HeTPEPhIBHON (pyHKIIMH Ha
OTpe3Ke

Haxoxzaenue HaubosbIIero 1 HaMMEHbILIETO
3HAYEHUS HEMPEPbIBHOM (PyHKIMU HA
OTpe3Ke

[IpumeneHne mpoOU3BOIHON I HAXOXKACHUS

HaWJIyqlIero pCuICHUA B IIPUKIIAIHBIX
3aJadax

http://resh.edu.ru

14

[IpumeneHne npou3BOTHOM JUIsl HAXO0XKACHUS
HaWJIy4lIero peleHus B TPUKIaIHbIX
3aJadax

15

[IpuMeHeHne Mpou3BOJHON [
OIIpEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
npolecca, 3alaHHOro (GopMyson Hiu
rpaduKom

16

[IpuMeHeHne Mpou3BOJHON [
OIIPEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
mpoliecca, 3alaHHOro (opMyIoN Ui
rpaduxom

17
18

Kommosurus ¢hyHkImit

Kommosurus ¢hyHkImit

http://resh.edu.ru

19

20

Komnozunus ¢pyHkimit

I'eomerpuueckue oOpas3bl ypaBHEHUI Ha
KOOPJAWHATHOM TIOCKOCTH

http://resh.edu.ru

21

['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
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KOOPAMHATHOW INIOCKOCTH

Kontponbnas padota: "UccnenoBanue

22 (GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [TepBooOpasHas, OCHOBHOE CBOMCTBO
epBOOOPaA3HBIX

24 [TepBooOpasHbIie 3NeMEHTAPHBIX (HYHKITUH.
[IpaBuiia HaxOX/A€HUS IEPBOOOPA3HBIX

o5 [TepBooOpazHbie 3NeMEHTapHBIX (HYHKIUH.
[IpaBuiia HaxOX/A€HUS IEPBOOOPA3HBIX

26 Huterpan. ['eomeTpudeckuii CMbICT hitp://resh.edu.ru
UHTErpana

97 Boruncnenue onpeien€HHOro HHTErpaa 1o
dbopmyiie Hetotona-Jlelioamma

98 Beruucnienue onpenenéHHOTo HHTErpaja 1o
dhopmyne HeroTona-Jleitonuma

29 [IpuMmeHeHne nHTEerpana Ui HaX 0K IACHUS
Ioaiel IIOCKUX GUryp

30 [TpumeHeHne UHTErpaa A HaXOXKIACHUS
00BEMOB reOMETPUUECKHX TEJ

31 HpI/IMepBvaeH_IeHI/Iﬁ b depeHIInaTbHBIX http://resh.edu.ru
ypaBHEHUI

39 [Tpumeps! pemenuit AudGepeHnanbHbIX
ypaBHEHUU
MatemaTnueckoe MOJEINPOBAHHUE PeATbHBIX

33 IIPOIIECCOB C MTOMOIIBIO AU(HEePSHIMATHLHBIX
YpaBHEHUI

34 KonrtponsHas pabdora: "[leppooOpaznas u

uHTerpan'
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Tpuronomerpuueckue GyHKIUH, UX

35 N 1 http://resh.edu.ru
CBOWCTBA U IpapuKu
36 Tpuronomerpuueckue GyHKIUH, UX 1
CBOWCTBA U TpapuKu
37 Tpuronomerpudeckue GyHKIUH, UX 1
CBOMWCTBA U IrpauKu
38 Tpuronomerpuieckue GyHKIUH, UX 1
CBOMWCTBA U IrpapuKu
39 Tpuronomerpuieckue GyHKIUH, UX 1
CBOWCTBA U TpapuKu
OT100p KOpHEH TPUTOHOMETPUUYECKUX
40 yYpaBHEHUH C TIOMOIIIBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX
41 yYpaBHEHUH C TOMOLIBIO 1 http://resh.edu.ru
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX
42 YpaBHEHUH C IOMOIIbIO 1
TPUTOHOMETPHUECKOW OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUYECKUX
43 YPaBHEHHI C TIOMOIIIbIO 1
TPUTOHOMETPHUYECKOW OKPYKHOCTH
44 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1 http://resh.edu.ru
eIIeHIE TPUTOHOMETPHIECKIX HEPABCHCTB
45 P 1
46 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1
47 Pemenne TpuroHoMeTpuYECKUX HEPABEHCTB 1
48 KonrponsHas padora: "['paduku 1

TPUTOHOMETPUUECKUX (YHKIIHMA.
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Tpuronomerpuyeckue HepaBeHCTBA"

OcCHOBHEBIE MECTOJbI pCHICHUS ITOKAa3aTCIIbHBIX

49 http://resh.edu.ru
HEPaBEHCTB
50 OCHOBHBIE METO/Ibl PELLICHHS T0Ka3aTeIbHBIX
HEpPaBEHCTB
51 OCHOBHBIE METO/IbI PELICHHS TOKA3aTeIbHBIX
HEPaBEHCTB
59 OCHOBHbBIE METO/Ibl PELICHHS T0Ka3aTeIbHbIX
HEPaBEHCTB
53 OCHOBHbBIE METO/IbI PEeILICHUS
Jorapu(pMUUECKUX HEPABEHCTB
54 OCHOBHBIE METO/IbI PETLICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEeLLICHUS htto://resh.edu.ru
Jorapu(MUUECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PEeILICHUS
JorapupMHUUECKUX HEPABEHCTB
57 OCHOBHBIE METO/IBI PEIICHUS
MppaIMOHATLHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEeLLICHUS
UppaloHaIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEeILICHUS
UppaloHaIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IBI PETICHUS
MppaIMOHATEHBIX HEPABEHCTB
61 I'paduueckue MeTo b1 peIJ_IeI:II/IH htto://resh.edu.ru
UppalMOHABHBIX YPaBHEHHH
62 I'paduueckne MeTOaBI PEeIICHHS
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HMPPALMOHAIIBHBIX YPABHEHUN

63

64

I'padguueckue MeTo bl peLIeHus
[I0Ka3aTeNIbHBIX YPAaBHEHUM

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHbIX HEPABEHCTB

65

I'padmyeckue MeToAbI pelicHUs
JorapuMUIECKUX ypaBHEHUI

66

67

I'paduueckue METOIbI pELICHUS
norapuMUIECKUX HEPABEHCTB

I'padmyeckue MeToabl pemeHus
norapuMUUECKUX HEPABEHCTB

68

I'padmyeckue MeToabI pemieHUs
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
YpaBHEHUU

69

70

71

I'paduueckue MeToabI pelICHHs
MIOKAa3aTeIbHBIX U JOrapU(PMHUUECKUX
YpaBHEHUU

I'padmyeckue MeToAbI perieHus
MOKa3aTeIbHBIX U Jorapu(PMUUECKUX
HEPaBEHCTB

I'padmyeckue MeToAbl perieHus
MOKa3aTeIbHBIX U Jorapu(PMUIECKUX
HEPaBEHCTB

http://resh.edu.ru

72

KonTponbnas pabora: "UppannonanbsHele,
MoKa3areiabHbIE U JIorapupMuuecKkue
HepaBeHCTBa"

73

KommnekcHeie uncna. AnreOpandeckas u
TpUTOHOMETpHYECKasi GOPMBI 3aIHCH

http://resh.edu.ru
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KOMIIJICKCHOT'O YHncCJia

KowmrmiekcHbie uncia. Anredpandeckas u

74 TPUTOHOMETpHYECKasi POPMBI 3arucu
KOMILJIEKCHOTO YHCIIa
75 Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YU CJIaMHU
76 Apudmernaeckue oneparuu ¢
KOMILIEKCHBIMU YU CJIaMHU
77 I/I306pa)KeHI/ICUKOMHHeKCHLIX qrcen Ha http://resh.edu.ru
KOOPJAMHATHOH MJIOCKOCTH
78 N300pakeHre KOMIUIEKCHBIX YUCell Ha
KOOP/AMHATHOH MJI0CKOCTU
79 ®opmyna Myaspa. Kopau N-o#1 ctenenu us http://resh.edu.ru
KOMILIEKCHOTO YHCIIa
80 ®opmyna Myaspa. Kopau nN-oii ctenenu u3
KOMIIIEKCHOTO YHCIIa
[TpuMeHeHre KOMIUIEKCHBIX YMCeN JUIs
81 pemeHust GU3NYECKUX U reOMEeTPUIECKUX
3aja4
82 KonTponbnas padota: "KomiuiekcHbie
gucia"
83 Harypanbnblie u 1ienpie 9yucia http://resh.edu.ru
84 Harypanbnble u niensie yucna
85 [TpuMeHeHne TPU3HAKOB IETMMOCTH TIEITBIX
qHCcen
86 [IpuMeHeHne TPU3HAKOB JIETUMOCTH LIENTBIX
qucen
87 [IpuMeHeHne MPU3HAKOB ACITUMOCTH HEITBIX http://resh.edu.ru
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yucen: HOJl u HOK

HpI/IMCHeHI/Ie IMPHU3HAKOB ACIMMOCTHU LEIIBIX

88 gucen: HOJl u HOK

89 [IpumeHeHne MPU3HAKOB AETUMOCTHU LENbIX
YHCell: OCTaTKU M0 MOAYIIO

90 [IpumeHeHne MpU3HAKOB AETUMOCTHU LENbIX
YKCeJl: OCTaTKU 110 MOAYJIIO
[IpuMmeHeHne MPU3HAKOB AETUMOCTH ENbIX

91 yuces: aropuT™ EBknuia ais permeHus
3a]1a4 B LIEJIBIX YMCIAX

92 KontposbHas padora: "Teopus menbix
yucen"
Cucrema 1 COBOKYITHOCTh YpaBHEHHI.

93 PaBHOCWIIBHBIE CHCTEMBI H CHCTEMBI- http://resh.edu.ru
CJIEJICTBHS
Cucrema 1 COBOKYITHOCTh YpaBHEHHI.

94 PaBHOCHIIbHBIE CUCTEMBI 1 CUCTEMBI-
CIIEJICTBUS

95 OCHOBHBIE METOBI PELIEHUS CUCTEM U
COBOKYITHOCTEM palMOHAJIbHBIX YPABHEHHI
OCHOBHBIE METOBI PELIEHUS CUCTEM U

96 COBOKYITHOCTEH UpparuOHAIbHBIX
ypaBHEHUH

97 OCHOBHBIE METO/bI PELIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeNbHBIX YpaBHEHUN

08 OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEN MOKAa3aTeNbHBIX YpaBHEHUN

99 OCHOBHBIE METO/IbI PELICHHS CUCTEM U
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COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUU

100

101

102

103

104

105

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

IIpuMeHEeHNnE CUCTEM K PELICHUIO
MaTEeMaTUYECKUX 3a7a4 ¥ 3a1a4 u3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HU, HHTEPIIPETALUS TIOJyYEHHBIX
pEe3yJIbTaTOB

IIpuMeHeHNnEe CUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7ad u3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HM, HHTEPIIPETALUs II0JTY4EHHBIX
pE3yJIbTaTOB

IIpuMeHeHNEe HEPABEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3a7a4 U 3a7ad 13
pa3IMYHbIX 00JacTel HayKH U pealbHON
KU3HU, UHTEPIPETALUS OTYyYECHHBIX
pe3yIbTaTOB

KontponsHas padora: "Cucremsl
paloHaIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeIbHBIX U JOrapu(pMUIecKux

ypaBHeHUH"

PanunoHanbHBIC YpaBHCHU C ITapaMCTpaMU

http://resh.edu.ru

http://resh.edu.ru

106
107

PannonanbHble HepaBeHCTBa ¢ TapaMeTpamMu

PanmoHanbHBIE CHCTEMEI C ImapaMeTpaMmu

108

WppatnmonansHble ypaBHEHUs, HEPaBEHCTBA

e



http://resh.edu.ru/
http://resh.edu.ru/

C rapaMeTpamMu

109 HppanmonanbHble CUCTEMBI C TApaMeTpaMu
110 [Toka3zaTenbHbIE ypaBHEHUS, HEPABEHCTBA C
napameTpamu
111 [TokazarenbHbIE CUCTEMBI C TAPAMETPAMU
112 Jlorapudmuueckue ypaBHEHUS, HEpaBEHCTBA http://resh.edu.ru
C mapameTpaMu
113 Jlorapugmuueckue cUCTEMBI ¢ TapaMeTpamMu
114 Tpuronomerpuyeckue ypaBHEHHUs C http://resh.edu.ru
napameTpamu
115 TpuronomeTpruyeckue HepaBeHCTBA C
napameTpamu
116 TpuroHoMmeTpuveckue CHCTEMBI C
napameTpamu
ITocTpoenue u uccieoBaHue
117 MaTeMaTI:I‘{eCKI/IX Mojienei peaJ'ILI:ILIX http://resh.edu.ru
CUTYyalHi C MOMOIIBIO YPaBHEHHIA C
napameTpamu
ITocTpoenue u uccienoBaHue
118 MaTeMaTHYECKUX MOJIEeN peatbHbIX
CUTYyallU{ C TOMOIIIBIO CUCTEM YpaBHEHUH C
napameTpamu
ITocTpoenue u uccie0BaHuE
119 MaTeMaTHYECKUX MOJIEel peanbHbIX
CUTYyallU C TOMOIIIBIO CUCTEM YpaBHEHUH C
napameTpamu
120 KonrtponbHas pabora: "3anaun ¢

napaMmerpamu”
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[ToBTOpeHmE, 06001IeHNE, CUCTEMATH3AIUS

121 - | http://resh.edu.ru
3HaHU#: "YpaBHCHUS
122 [ToBTOpenue, 0000IeHNE, CUCTEMATH3AIHS
3HaHuil: "YpaBHeHus"
123 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL
3HaHuii: "YpaBHeHus. Cuctembl ypaBHEHUN"
[ToBTOpEHHE, 0000IIECHNE, CHCTEMATU3ALIIMS
124 P R " http://resh.edu.ru
3HaHuii: "HepaBeHcTBa
125 [ToBTOpeHME, 00600IIEHNE, CHCTEMATH3 AU
3HaHuii: "HepaBeHncrna"
126 [ToBTOpEHME, 0000IIEHUE, CHCTEMATHU3 AL
3HaHuii: "HepaBencrna"
127 [ToBTOpeHME, 006001IEHNE, CHCTEMATH3AIUS
3HaHui: "[Ipon3Boanas u e€ npumeHeHue"
128 [ToBTOpenue, 06061IeHNE, cCUCTEeMaTH3alus
3HaHui: "[IponsBoanas u e€ npumeHeHue"
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AL
129 P A o | http://resh.edu.ru
3Hanuii: "[Ipon3BoaHas u e€ mpuMeHeHue
130 [ToBTOpenue, 06061IeHNE, cCUCTEeMaTH3alus
3HaHui: "VIHTerpan u ero npumeHenue"
131 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs
3HaHuil: "OyHkuun"
132 [ToBTOpeHme, 06001IeHNE, CUCTEMaTH3aIlUs
3HaHui: "Oynkun"
133 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHui: "Oyakun"
134 HroroBas koHTpoNbHAs paboTa
135 HroroBast koHTpoabHAs paboTa



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

136

[ToBTOpeHmEe, 06001IeHNE, CUCTEMATH3AIUS
3HAHUH

http://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka. Anredpa v Hayaia MaTeMaTH4ecKoro aHanusa, 10 kmacc/
Mep3snsk A.I'., Homuposckuit JI.A., [lonsakos B.M.; nox penakuuein
[Tononbckoro B.E., O011ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3natensckuii nentp « BEHTAHA-I'PA®y; AkuinoHepHOE 00I1IECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOANYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJISA

[TormoB, M.A. KoHTpoOJbHBIE U CAMOCTOSITENIbHBIEC PA0O0THI 110 anredpe: 10
kiacc: Kk yaueonuky A.I'. Mopakosuya "AnredOpa u Hayasia anaimza. 10-11
kiaccel" / M.A. ITomos. - M.: Dk3amen, 2010. - 77 c.

[Topomkun, A.I'. Hauana ¢ynkimonansaoro ananusa / A.I'. Tlopomikun. - M.:
Jlenann, 2019. - 160 c.

Yepuoanos, A.B. Hauana KOJTMYECTBEHHOTO aHAIM3a B MHCTUTYLIMOHAJIBHON
Teopuu: conuanbhbiii actiekT / A.B. Uepnosainos, I1.B. Coononyxa. - M.:
Pycaiinc, 2012. - 128 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://m.edsoo.ru/7f415e2e

www.fipi.ru (caiit @enepanibHOr0 HHCTUTYTA MEIarOrNYeCKUX U3MEPCHUH )


http://www.fipi.ru/
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