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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 OJJHOW CTOpPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IpPYroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOy4YaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U IPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaromuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OpMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIll Kypc anreOpbsl U Hadajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJaJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUIUH pa3BUTUSI SKOHOMHUKH U OOLIECTBEHHON JKU3HH,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEJHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYECKOro aHajiu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JIOKa3bIBAThb
YTBEPKJIECHHS ¢ NOMOIIBIO MHIAYKLIHUN U PacCyXAaTh JEAYKTHUBHO, HUCIIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJOTHIO, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xone uzyuenus yueGHOro kypca «Anredbpa M Hayajla MaTeMaTH4YECKOTO
aHalln3a» 00y4YaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAIlUH,
UHTEPHpPETallUd  TOJIYYEHHBIX  pElIeHW#, 3HaKOMATCS ¢  MOpUMepaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOLIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHbIil Kypc o0nanaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GOpMHPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydeOHO
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeTomuku oOOydeHHs] anredpe M HadajlaM MaTeMaTHYeCKOro
aHaJIK3a JICKUT AeATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YECKOrO
aHaJIM3a» BBIIEJICHBI CIEAYIOLIUE COACPKATENBHO-METOANYECKUE TUHUM: «YHucna
U BbIUMCIEHUD», « DyHKUIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauaina



MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COJEPKATENbHO-METOANYECKHE JHMHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTEIICHHO HACHIIAsACh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
yU4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
CoJep>)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUIMH, TaKHX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBalOT Bc€ Ooiee
IMIMPOKUM MATEMAaTHYSCKUM allapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEalbHOM
CUTYalluH, IPUMEHATh 3HAHUS, MOJTYYCHHbIE TPU U3YUYEHUU y4eOHOTrO Kypca, JUIs
peIIeHUsI CaMOCTOSITETFHO CHOPMYIUPOBAHHON MaTeMaTUYECKON 3a7au, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-MEeTOAUMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UHCEN, KOTOpOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o0ero
oOpa3zoBaHusg 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CE0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucu YHUCiIa, yYMEHUE JenaThb MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLICHUBATh YWCIIOBBIC BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypaibHBIX, IIEIbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M ONepaluu: JeJeHHE Haleno,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCIHOJIb3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iINuHbIX 33134
dbopMupyeTcsi TpeCTaBICHUE O €IUHCTBE MATeMAaTUKH KaKk HayKH U €€ POJH 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 MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynpTaTe OOy4arolUecss OBJIAJEBAIOT PAa3IMYHBIMU METOAAMU  PEIICHHUS
palMOHAIBHBIX, HWPPAIMOHATIBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKNX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TakKke 3ajad,
coAepKalmx mapameTpel. [lodydeHHBIE yMEHHs HIMPOKO HCHOJB3YIOTCS MpH



UCCIIeNOBaHNH (DYHKIMA C TIOMOIIBI0 TTPOU3BOAHON, TPHU PEIICHUH TPUKIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (DyHKLIUU.
Jannast copep:karenbHas IMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacdy€Thl MO  ¢opMysnaMm, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UppaIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKKE BBIPAKECHHUI,
COJEpKalNX CTENEeHU U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepruajia  MPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OOy4YaroIuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPECTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemiaracT d(PQGEeKTUBHBIE WHCTPYMEHTHI JUISl PCIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJSAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepkarenbHo-MeToauueckass JUHUAS «DyHKIUM U Tpa@uKU» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEILHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUU NIl pelieHus 3a7a4 U3 APYruX yueOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosbllIOE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIpaKaTh (hOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3IMYHBIMU BEJIIMYUHAMH, HCCIENOBATh TMOJy4YeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi ¢dopme: aHaTUTHYECKOU, Tpaduueckoi u cioBecHoil. Ero mszyuenwue
CIIOCOOCTBYET ~Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHus «Havana mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIUPHUTh KPYT KaK MAaTeMaTHUYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMMA, ONpEeAeNsiTb HX HauOONbIIME W HAUMEHbIIUE
3HAUEHUS, BBIYUCIATH MUIOMAAu (Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTH M
yCKOpeHusl TmpolieccoB. JlaHHasi coaepkaTeiabHas JUHUA OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3a]1a4axX. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4E€CKOTrO
aHanM3a CIoOCOOCTBYET pa3BUTHIO aOCTPakTHOTO, (OPMAIbHO-JIOTHYECKOTO |
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPaCO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HarT 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 KYpPC IIKOJIBHOW MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCATbHBIA SI3BIK, OOBEIUHSIONIMI BCE pa3/eibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIOJIb30BATh €0 JJisi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTHYECKON JIOTMKM CIIOCOOCTBYET pa3BUTHUIO JIOTUYECKOTO MBILIUICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAaHUS, KOTOPHIE MPU3BAHBI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KX/IbIM U3 pa3/ieloB IPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETHU3UPOBATh  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
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 v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanyeckue npodu. [IpumeHeHue npoOeit U MPOLCHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubnmxEéHHBIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH U €T0 CBOWCTRA.

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

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEILICHUS 1EJIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAKEHUN, COACPIKAIINX CTEIICHN U 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 pereHus

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



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUIl. OnpenenuTenb MaTpUllbl 2X2, €ro reoMEeTPUYECKUH CMBICI U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPHUIL U OTIPEIETUTENECH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus GyHKIUMU. B3aumHO o00paTHbIe (QYHKIHH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuud. IIpoMexyTkn MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CreneHHas (QyHKIMS ¢ HATypaJdbHBIM U LI€JIbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuronomeTpuyeckass OKPY>KHOCTb, OIPENEIEHUEe TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

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

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs ITOCJICAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIEH MeOMETPUUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpeppiBHbIle GyHKIIMM W WX CBOMCTBA. TOukw pasphiBa. ACHUMIITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuit CMBICI MPOU3BOIHOMN. Y paBHEHHE KacaTeNbHOM K rpa@uKy (QpyHKINU.

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

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX 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 MaTeMaTHMYECKOTO 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 1o Moay:to, anropurma EBkinuaa A peneHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru 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/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] 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 3aJad U3 Pa3IuyHbIX oOJacTedl 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 mMeTonbl pelieHUs YpaBHEHHM M 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.

Hauaja MaTeMaTH4eCKOro aHAJIN3a

[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, Ui OINPENEIICHHMs CKOPOCTM 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-JleiOuuna.

[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 MO3UIINN 00yJaOIIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMH HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

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
3aKOHOMEPHOCTEM, OOBEKTOB, 3a7ay, PEUICHUH, pacCy AeHUI, BOCOIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

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



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeéMaTH4YeCKOMYy  OOpa3OBaHHUIO U
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[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH 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 3HAYUMOCTH JUISI PAa3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KilacCU(UKaIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTHUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoyiee TMOAXOASAIMMK ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTaMHU, SBJICHUSIMU, IIPOLIECCAMU;

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

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMpOILIECCa, a TakKKe BbBIABUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN 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,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HHPOPMAIMIO PA3NIUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

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

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

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,
KOMMEHTHPOBATH IOJYYEHHBIN pE3yJIbTAaT;

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, oOHapy>KUBaTh Pa3jM4Me€ M CXOJCTBO MO3ULUNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

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

PerynsiTuBHBIC YHHBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpPMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3aa4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHATH MPUYHUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH Y4YeOHBIX 3a7ad, NPUHUMATh II€JIb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBl» W HWHBIE), BBINOJHATH CBOIO YacTh paboOThHl W
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 ob0ydyenuss B 10 kiacce oOyyaromuics TOJYYUT CIEIYIOLTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE 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 MPUOIMKEHHBIC BBIYUCIICHUS, TIPaBUJIa OKPYTIICHUS, MPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



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

CBOOO/IHO OIEPUPOBATh MOHATHUEM: APUPMETHUUECKUNA KOPEHb HATypajbHOU
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

cBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHT'€HC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPAaBHEHUS M YPABHEHUS-CIICICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMA KO3((UIMEeHTaMu, KOPHU MHOIOWIEHA, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenuTens 2 X 2 Juisl BBIYUCIEHHUS €ro 3HayeHus,
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;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jgorapu(MUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYIIBbI ISl TPEOOpa3OBaHUS
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, ypaBHEHHUS, HEPAaBEHCTBA II0 YCIOBHIO 3aJayd, 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,
BBITIOJHSATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpaduKoB PyHKIINIL;

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

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

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHUUA C HATypajJbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

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

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: IMOKa3aTelbHAas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

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

UCIIOJIb30BaTh rpaduku (QYHKUMA IS UCCIENOBAaHMUS MPOLIECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHdecKas M reoMeTpuueckas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHITUSAMHU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHuUs
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMH: HENPEPBIBHbIE (PYHKIUU, TOUYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

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

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUHU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMNEpHpPOBaTh TMOHATHUSMHU:  MHOXKECTBO, OMEpaluu  Hajl
MHO>KECTBaMU;

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

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTeHHE, TeopeMa, ypaBHEHUE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

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

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

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

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
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 MOHSATUSMHU: CUCTEMA U COBOKYIMHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppallOHAIBHBIE, II0KAa3aTeJbHbIC,
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 fA3BIKE alreOpbl, COCTaBJISATh
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 3JIEMEHTAPHOTO
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 W MCCIEIOBAHUS PealbHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO [JI HAXOXKICHHS HAWIy4YlIEero pEelICHUs 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 AJIEMEHTAPHBIX (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 3aa4id, B TOM YHUCIE COIUAIbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM pPOBbLIE)
KoHTpoJbHbIe
n/n NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI
MHOK€eCTBO IEMCTBUTENBHBIX YHUCEIL. https://resh.edu.ru/office/user/profile/
1 Meuorousensl. PanponanbHble ypaBHEHHS 1 o4 1 https://www.yaklass.ru/
HepaBeHcTBa. CHCTEMBI JIMHEWHBIX https://ege.sdamgia.ru
ypaBHEHUH
https://resh.edu.ru/office/user/profile/
2 Oynkupy 1 rpagukn. CreneHHas QyHKIus ¢ 12 1 https://www.yaklass.ru/
LeJIBIM IIOKa3aTelIeEM https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
3 ApudmeTnueckuii KOpeHb N-0i CTEIEHH. 15 1 https://www.yaklass.ru/
HppaumnoHnanbHble ypaBHEHUS https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
4 [TokazarenpHas Gpynkuus. [lokazarenpHbie 10 1 https://www.yaklass.ru/
ypaBHEHUSA https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
5 Jlorapudmudeckas GpyHKIms. 18 1 https://www.yaklass.ru/
Jlorapudmuueckue ypaBHEeHUs https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
6 TpHFOHOMeTqueCKHe BBIPAXCHUA U 29 1 https://www_vaklass_ru/
ypaBHEHUSA https://ege.sdamgia.ru
7 ITocnenoBaTenbHOCTH U IPOTPECCUH 10 1 https://resh.edu.ru/office/user/profile/
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11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB M TeM dyeKkTpoHHbIe (LM pPOBbLIE)
KoHTpoJbHbIe
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI
https://resh.edu.ru/office/user/profile/
1 HccnenoBanne GyHKIHMN C TOMOLIBIO 29 1 https://www.yaklass.ru/
MIPOU3BOIHOMN https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
2 [TepBooOpasHast 1 HHTETpa 12 1 https:// WWW'vakIE_lSS'rUI
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
3 I'paduKn TPUrOHOMETPHIECKHX (PYHKIIHIA. 14 1 https://www.yaklass.ru/
TpUroHOMETPUYECKUE HEPABEHCTBA https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
4 I/IppaIII/IOHaﬂI)HBIe, IIOKa3aTCJIbHBIC U 24 1 https://www_yaklasslru/
norapupMUUECKHe HEPABEHCTBA https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
5 KommnekcHbie uncia 10 1 hitps:/ WWW'VakI?SS'rU/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
6 HarypanbHsle u nensle ynucna 10 1 https:// WWW'VakI?SS'rU/
https://ege.sdamgia.ru
CHCTEMBI palHOHATBHBIX, HPPALHOHATBHBIX https://resh.edu.ru/office/user/profile/
7 MOKa3aTeIbHBIX U JOrapu(pMUIEcKux 12 1 hitps:// www.vaklgss.ru/
o https://ege.sdamgia.ru
YpaBHEHUHU
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8 3amaqn ¢ mapameTpamMmu 16 1

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru

[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL

https://resh.edu.ru/office/user/profile/
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9 - 16 1 -
3HAHUU https://ege.sdamgia.ru
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IHOYPOUYHOE IINTAHUPOBAHHUE
10 KVIACC
Kosmu  [ara Hara
Ne n/m Tema ypoka
€CTBO IVIAaHUPYeMa  (PaKTH
yacoB | 1 yeckast
1 [[MHOkecTBO, Onepaliy HaJl MHOKECTBAMU U UX CBOMCTBA 1 1 Hepens
2 Huarpammsl Diinepa-Benna 1 I Henens
- 1 Henens
3 [IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOTO anrapaTa JUisl pelieHns 3a1a4y 1
4 Parmonanbhble unciaa. OObIKHOBEHHBIE U IECTUYHBIE TPOOU, IPOLIEHTHI, OECKOHEUHbIE 1 1 Henens
MepHOANYECcKHe Ipoou
5 PanonansHele uncna. OOBIKHOBEHHBIE H ACCATHYHBIE IPOOH, IIPOLIEHTHI, OECKOHEYHBIE 1 2 Henens
MepHOANYECcKHe qpoou
6 ITpumenenue apoOeil ¥ MPOLIEHTOB I PELISeHNs IPUKIIAJIHBIX 33134 1 2 nenend
7 [Ipumenenue apobeii 1 NPOLEHTOB IS PeIIeHUs TPUKIAIHBIX 3a7a4 1 2 nenend
8 JlelicTBUTENBHBIE YKCia. PaniMoHanbHblE M HPpAaLlMOHAJIBHBIE YUCIIA 1 2 Henens



https://resh.edu.ru/office/user/profile/
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9 Apudmerndeckre onepanuu ¢ AeWCTBUTEILHBIMI YUCIAMH 3 Henens
10 Moaynb 1eMCTBUTENBHOTO YUCTIA U €r0 CBOMCTBA 3 nenens
[TpubnuxEHHBIC BEIYUCIICHUS, TPABUIIA OKPYTIICHUS, IPUKUIKA U OLIEHKA pe3ysibTaTa 3 Henens
11 ’
BBIYMCIICHUI
12 OCHOBHBIE METO/Ibl PELLICHHS LIEbIX U IPOOHO-PAI[MOHAIBHBIX YPaBHEHHI U HEPABEHCTB 3 menens
13 OCHOBHBIE METO/Ibl PELLICHUS LIEbIX U IPOOHO-PAIIMOHAIbHBIX YPaBHEHHUI U HEPABEHCTB 4 nefend
. 4 nenens
14 OcCHOBHBIE METOIbI PELLIEHUS LEJIbIX U APOOHO-PALIMOHAIILHBIX YPaBHEHUHN U HEPABEHCTB
15 MHoOrouneHns! OT OJHOM EPEMEHHON. JleJIeHrne MHOIO4JIeHa HA MHOTOWIEH C OCTaTKOM. 4 nenens
Teopema bezy
16 MHorouieHsl ¢ nenbiMu Kodpdunuentamu. Teopema Buera 4 nenens
17 Pemienue cuctem IMHENHHBIX ypaBHEHUN 5 Henens
18 Pemienue cuctem JTMHENHHBIX YpaBHEHUM 5 HeJIenA
19 Matpuiia cucTeMbl JIMHEHHBIX ypaBHEHUI. OnpeaenuTens MaTpULbl 2X2, ero 5 Henens
Tr€OMETPUUYECKUN CMBICT M CBOMCTBA; BEIUMCIICHUE €r0 3HAYCHUS
OnpenenuTens MAaTPUILBI 2X2, ero reOMETPUUECKUI CMBICI M CBOMCTBA; BEIUYHUCIICHHE €T0 5 Henmens
20 ’
3HAYEHUs
21 [IpumeHneHne onpenennuTes Uil pELIEHNs CUCTEMBI IMHEWHBIX YPaBHEHUN 6 Hepens
22 Pemenne npukiaaHbIX 3aa4 ¢ TOMOIIBIO CUCTEMBI JIMHENHBIX YPABHEHUN 6 Hepens
23 Pemenue npukiaaHbIX 3aa4 ¢ IOMOIIBIO CUCTEMBI JIMHENHBIX YPAaBHEHUN 6 Henens
24 KonTponbhas pabora: "PannonanbHble ypaBHEHUs U HepaBeHCTBA. CHUCTEMBbI JIMHEHHBIX 6 Henens
ypaBHEeHUN"
25 ®Oynk1ws, crnocoOsl 3aganus GyHkuy. Bzaumuo obpatHsle pyHKiuy. Komnozunus 7 Henens




byHKIUH

26 I'paduk Gynkmuu. InemeHTapHbIe TpeoOpa3zoBaHus TpadUKOB HYHKIIUMA 1 7 nenens
97 OO6nactp ornpeneneHuss © MHOXKeCTBO 3HaueHni pynkiun. Hymu ¢pynkmmm. [IpomexyTku 1 7 Henens
3HAaK MTOCTOSIHCTBA
28 Yéruple n HeuétHbIe pyHkuun. [lepuoandeckue pynkuuu. [IpomMexyTki MOHOTOHHOCTH 1 7 Henens
byHKIHH
29 Maxkcumymbl 1 MUHUMYMBI yHKIMH. Hanbombiiee 1 HanMeHblee 3HaueHue (pyHKIMH Ha 1 8 Henens
IPOMEXKYTKE
30 Jluneiinas, kBagpaTuyHasi U IpoOHO-TUHEHHAs PyHKIUU 1 8 Henens
31 DjleMeHTapHOE HCCIe0BAHNE U OCTPOEHHE TPAQUKOB ITUX (QyHKIIHit 1 8 nenens
32 DneMeHTapHOe UCCIIeIOBaHUE U TTOCTPOCHUE TPA(UKOB ITHX (HYHKIUN 1 8 Henens
33 Crenensb ¢ nensM nmokasarenem. bunom Hetorona 1 9 nenens
34 CreneHb ¢ 11eJIbIM TToKa3aTeaeM. bunom Herotona 1 9 nenens
35 CrenenHast GyHKLUS C HATYpaJbHBIM U LIeNbIM Moka3aTeneM. E€ cBoiicTBa u rpadux 1 9 nenens
36 KontponbHas padora: "Crenennas ¢pynkuus. E€ cBoiicTBa u rpapux” 1 9 nenens
37 ApudmeTnueckuil KOpeHb HaTypalbHON CTENIEHH U €ro CBOWCTBA 1 10 renens
38 ApudmeTnueckuil KOpeHb HaTypalbHON CTENEHH U €ro CBOWCTBA 1 10 renens
39 [TpeoOpa3oBaHus YNCIOBBIX BRIPAKECHUH, COACPIKAIINX CTENICHH U KOPHH 1 10 nenens
40 ITpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUHN, COEPIKAIINX CTENICHU U KOPHH 1 10 Henens
41 [IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUM, COJIEP/KALINX CTENIEHH U KOPHU 1 11 Henens
42 WppaumonansHblie ypaBHeHUsI. OCHOBHbIE METO/IbI PEIICHUS] HPPALMOHATIBHBIX YpaBHEHU I 1 11 nenens




11 wenens

43 Wppanmonanshble ypaBHeHN. OCHOBHbBIE METO/BI PELICHUS UPPALIMOHAIbHBIX YPaBHEHUN 1
44 WppanmonaneHble ypaBHeHUs. OCHOBHbBIE METO/BI PELICHUS UPPALIMOHAIBHBIX YPABHEHUN 1 11 renens
45 PaBHOCHIIbHBIE TIEpEXObl B PELICHUH UPPALIMOHAIBHBIX YPaBHEHUN 1 12 nenens
46 PaBHOCHIIbHBIE TIEpEXObl B PELICHUH UPPALIMOHAIBHBIX YPaBHEHUN 1 12 nenens
47 PaBHOCHIIBHBIE IIEPEXOBI B PEIICHUU UPPALMOHAIBHBIX YPABHEHUM 1 12 nenens
48 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUN UPPALMOHAIBHBIX YPABHEHUI 1 12 nepens
49 CaoiicTBa 1 rpaduK KOpHS N-Oi CTENeHH KaK PYHKIIMH 0OpaTHOW CTENEHH C HATypalbHBIM 1 13 Henens
[IOKa3areieM
50 CaoiicTBa 1 rpauK KOpHS N-Oi CTeNeHH KakK GyHKIIMH 0OpaTHOM CTENEHH ¢ HaTypalbHBIM 1 13 Henens
MOoKa3areneM
51 KonTponbnas padota: "CBoiicTBa u rpaduk KOpHs N-oi cTrenern. ppannoHaabHbIe 1 13 nenens
ypaBHEHUS"
52 CreneHs ¢ palMOHAIBHBIM [TOKA3aTENEM U €€ CBOWCTBA 1 13 nenens
53 Crenens ¢ palMoHaJIbHBIM NIOKA3aTENNEM U €€ CBOWCTBA 1 14 nenens
54 Cremnens ¢ pallMOHAIBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1 14 nenens
55 Toka3aTenbHas (pyHKIHSA, €€ CBOMCTBA U TpaduK 1 14 nenens
56 Hcnonb3oBanue rpaduka GyHKIMU IS pEIIeHUs] ypaBHEHUH 1 14 nenens
57 Ucnons3zoBanne rpaduka GyHKIIUN 1T pEIICHUST yPAaBHEHU I 1 15 Henens
58 ITokazarenbHble ypaBHEHUA. OCHOBHBIE METO/IbI PELIEHMSI I0KA3aTEIbHBIX YPaBHEHUI 1 15 Henens
59 ITokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PELICHMSI I0KA3aTEIbHBIX YPaBHEHUI 1 15 nenens




15 uenens

60 ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELIEHMSI I0KA3aTEIbHBIX YPaBHEHUI 1
61 Kourponsnas padota: "[lokasarensnas ¢pynxius. [lokasaTenbHble ypaBHeHuUs" 1 16 Henens
62 Jlorapudwm yucna. CoiicTsa jorapudpma 1 16 nenens
63 Jlorapudm yucna. CoiicTBa jorapudpma 1 16 nenens
64 Jlorapudwm uucna. CpoiicTa iorapupma 1 16 nepens
65 JlecsiTuuHbIEe U HATYpaJbHBIE TOTapUPMBI 1 17 nenens
66 JlecATUYHBIE U HATypaJIbHBIC JIOTapH (MBI 1 17 nenens
67 [IpeobpasoBanne BHIPAKEHHIT, CONEPIKAIIMX JTOTAPH(PMBbI 1 17 nenens
68 [IpeobOpaszoBanue BeIpaKEHUH, COIEpKAIIUX JTOTaprUPMBbI 1 17 nenens
69 [IpeobOpaszoBanue BeIpaXKEHUMH, COIEpKAIIUX JOTaprUPMbI 1 18 nenend
70 Jlorapudmuueckas GpyHKIus, e€ cBOMCTBA U rpaduk 1 18 Henens
71 Jlorapudmuueckas GyHKIus, €€ CBONCTBA U rpaduk 1 18 Henens
72 Hcnonb3oBanue rpaduka GyHKIMU IS pelIeHUs] ypaBHEHU N 1 18 Henens
73 Hcnonb3oBanue rpaduka QyHKUINN AJI pELIEHUs] ypaBHEHUI 19 nenens
74 Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI peIIEHHs JJOrapu(pMUUECKUX 1 19 Henens
ypaBHEHUH
75 Jlorapudmuueckue ypaBHeHus1. OCHOBHbBIE METO/IbI PELICHHUS IOTapU(PMUIECKUX 1 19 nenens
YpaBHEHUI
76 Jlorapudpmuueckue ypaBHeHUs. OCHOBHbBIE METOBI pEIIEHUS JIoTapu(PMUIECKUX 1 19 Henens

YpaBHEHUI




20 uenens

77 PaBHOCHIIbHBIE TTEPEXO/IBI B PEIICHUH JOTapU(PMUUECKUX YpaBHEHUN 1
78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUH JIOTapU(PMHUUECKUX YPaBHEHUN 1 20 nenens
79 Kontponbnas padota: "Jlorapudpmuueckas ¢pynkuus. Jlorapudpmudeckue ypaBHeHHs " 1 20 nenens
80 CuHyc, KOCUHYC, TAHT€HC U KOTAHI'€HC YHCIIOBOTO apryMEHTa 1 20 nenens
81 CuHyc, KOCHHYC, TAHT'€HC M KOTAaHT€HC YHCIIOBOTO apryMEeHTa 1 21 nenens
82 ApKCUHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIIOBOTO apryMeHTa 1 21 nenend
83 ApKCHHYC, apKKOCHHYC M apKTaHTCHC YHCIOBOTO apryMeHTa 1 21 nenend
84 TpuronomeTpuueckast OKpYKHOCTb, OIPE/ICIICHIE TPUTOHOMETPUIECKUX (PYHKIIHNA 1 21 nenens
YHCIIOBOTO apryMeHTa
85 Tpuronomerpudeckas OKpy>KHOCTb, OTIPEACTICHUE TPUTOHOMETPUIECKUX (PYHKITHIA 1 22 nenens
YHCIIOBOTO apryMEHTa
86 OCHOBHbBIE TPUTOHOMETPUYECKHE (HPOPMYITBI 1 22 nenend
87 OcCHOBHbBIE TPUTOHOMETpUYECKHE (HOPMYITBI 1 22 nenend
88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1 22 Henens
89 OCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1 23 Henens
90 IIpeo6pa3oBaHne TPUTOHOMETPHUECKUX BBIPAKEHHIA 1 23 nenens
91 IIpeo6pa3oBaHKe TPUTOHOMETPHIECKUX BBIPAKEHUIH 1 23 nenens
92 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUH 1 23 nenend
93 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKEHUH 1 24 nenend




24 uenens

94 Pemrenne TpUroHOMETpUYECKUX YPaBHEHUU 1
95 PemreHne TpuroHOMETpUYECKUX YPaBHEHUN 1 24 nenens
96 Pemenue TpuroHoMeTpUYECKUX YpaBHEHUM 1 24 nenens
97 Pemrenne TpuroHOMETpUYECKUX YPaBHEHUN 1 25 Hepens
98 Pemenue TpuroHOMeTpUYECKUX YpaBHEHUM 1 25 Hepens
99 Pemenue TpuroHoMeTpuueCKUX ypaBHEHUI 1 25 nenens
100 Pemenne TpUrOHOMETPHUUECKUX YpaBHEHHUN 1 25 nenens
101 KonrtponbHas pabdora: "TpuroHoMeTpuyeckre BEIpaKEHUS! U TPUTOHOMETPUYECKHE 1 26 "enens
ypaBHeHUs"
102 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATENLHOCTEH. MeTo1 MaTeMaTHIECKOM 1 26 nenens
WHIYKITUH
103 MOHOTOHHBIE U OTPaHUYEHHBIE MOCIIEA0BaTENbHOCTH. VicTOpHs aHan3a 6€CKOHEUHO 1 26 Henens
MaJIbIX
104 Apudmernueckas nmporpeccust 26 Henens
105 I'eomerpuueckas nmporpeccus 1 27 nenens
106 BeckoneuHo yObIBaromast reOMETpUIECKast IPOTrPeccust 1 27 nenens
107 CymMa 6eckoHeuHO yOBIBAIOLIEH reOMETPUIECKO porpeccun 1 27 nenens
108 JIMHENWHBIN U KCIIOHEHIMAIBHBIN pocT. Uucio e. Dopmyiia CI0KHBIX IPOLIEHTOB 1 27 nenend
109 JIMHENWHBIN U 3KCIIOHEHIMANBHBIN pocT. Uucio e. Dopmyiia CI0KHBIX IPOLIEHTOB 1 28 nepens
110 Hcnons30BanKe Mporpeccun JUisi peleHus peasIbHbIX 3a]a4 PUKIIAHOIO XapaKTepa 1 28 nepens




28 uenens

111 KonTponbnas pabora: "[locnenoBarensHOCTH U porpeccun’” 1

112 HenpepsiBHbIC (DYHKITMU ¥ UX CBOMCTBA 1 28 Henens
113 Touka pa3pbeiBa. AcUMITOTHI rpadUKOB QYHKITHN 1 29 nmenens
114 CBoiicTBa (DyHKIMI HEMPEPHIBHIX HA OTPE3KE 1 29 nenenst
115 CaoiicTBa (QyHKIMI HEMPEPHIBHIX HA OTPE3KE 1 29 nenens
116 MeTtoa MHTEpBaJIOB ISl pEIICHUS HEPABCHCTB 1 29 nenenst
117 Metoa HHTEPBAJIOB ISl pELICHUS HEPABEHCTB 1 30 nenens
118 MeTo MHTEPBAIIOB JUISL PEIEHUs HEPABEHCTR 1 30 Henens
119 [IpuMeHeHne cBOWCTB HEMPEPHIBHBIX (DYHKIINI 1JIs1 pEeIICHUs 3a7a4 1 30 menens
120 [IpumeneHue CBOMCTB HEMPEPHIBHBIX (DYHKIUH JIJIs pEIIeHUs 3a/1a4 1 30 nenens
121 [lepBas u BTOpasi NpoU3BOAHbBIE PYHKIIMH 1 31 nenens
122 Onpefenenne, TeOMETPUYECKHI CMBICI IIPOU3BOIHOM 1 31 nenens
123 Omnpenenenue, GU3NYECKUN CMBICT IPOU3BOIHOM 1 31 menens
124 VYpaBHeHHe KacaTeNbHON K TpaduKy GyHKIMU 1 31 nenens
125 VpaBHEHHE KacaTeNbHOM K TpaduKy QyHKIHH 1 32 nenens
126 ITpon3BOIHEIE SIEMEHTAPHBIX (DyHKIIUI 1 32 nenens
127 [TpousBoaHbIE 3TIEMEHTAPHBIX (YHKIMI 1 32 nepens
128 [Tpou3BoHasi CyMMBI, TPOU3BEICHHSI, YACTHOT'O M KOMIO3ULIUU (PYHKITUI 1 32 Henens




129 [Tpou3BoaHasi CyMMBI, IPOU3BEICHHS, YACTHOT'O M KOMIIO3UIIUU (YHKIUI 1 33 Henens
130 [Ipou3BoHAs CyMMBI, TPOU3BEICHHS, YACTHOTO U KOMITO3UIIMH (DYHKITHI 1 33 nenens
131 Kontponbnas padota: "[IponsBognas” 1 33 nenens
132 [loBTOpeHune, 06061IeHNE, CHCTEMATH3aKs 3HaHUiL: "Y paBHEeHN" 1 33 nepens
133 I[ToBTOpeHue, 0606IIeHNE, CHCTEMATH3ALMs 3HaHUiL: "OyHKIIH" 1 34 nenens
134 KonTponbnas pabota 3a 1 monyroaue 1 34 nenens
135 HroroBast koHTpoIbHAs paboTa 1 34 nenens
136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3alUsl 3HAHUN 1 34 uenens
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136
11 KJIACC
Konunu ara ara
Ne ni/m Tema ypoka A A
€CTBO  IUIaHMpPYyeM (PaKTHYeCK
yacoB | as ast
1 [IpumeHeHne Mporu3BOIHON K HCCIEeI0BaHUIO (PYHKIIUI HA MOHOTOHHOCTb M 3KCTPEMYMBI 1 1 Henens
2 ITpumMeHeHre TPOU3BOIHON K UCCIEI0OBaHUIO (PYHKIMI HAa MOHOTOHHOCTB M 3KCTPEMYMBI 1 1 nenens
3 [IpumeHeHne Mporu3BOIHON K HCCIeI0BaHUIO (DYHKIIUI HA MOHOTOHHOCTh M 9KCTPEMYMBI 1 1 menens
4 [IpumeHeHne Mporu3BOIHON K HCCIeI0BaHUIO (DYHKIIUI HA MOHOTOHHOCTh M 9KCTPEMYMBI 1 1 menens
5 [IpumeHeHne Mpor3BOIHON K HCCIeI0BaHUIO (YHKIIUI HA MOHOTOHHOCTD M 9KCTPEMYMBbI 1 2 Henens




2 Hexensd

6 [TpumeHeHne TPOU3BOTHON K UCCIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTb M SKCTPEMYMBI 1

7 Haxoxxnenne HanOobIero 1 HAMMEHBIIETO 3HAYEeHUsT HETPEPHIBHOM (PYHKIIMH HA OTpE3Ke 1 2 Hepens
Haxoxnenne HanOObIIero 1 HAMMEHBIUIETO 3HAYCHUST HENPEPHIBHOW (DYHKIINH Ha OTPE3KE 1 2 Henens

9 Haxoxxnenne HanOobIIero 1 HAMMEHBLIETO 3HAYECHUsT HETIPEPHIBHOM (PYHKIIMH HA OTpE3Ke 1 3 Henens

10 Haxosxnenne HanOobIero ¥ HAMMEHbBIIIETO 3HAYCHUST HETIPEPHIBHOM (DYHKITUM Ha OTPE3Ke 1 3 Henens

11 Haxoxnenre HanOOobIIero 1 HAMMEHBUIETO 3HAYCHUS! HENPEPHIBHOW (DYHKIINH Ha OTPE3Ke 1 3 nenens

12 Haxoxxnenne HanOobIero 1 HAMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM (PYHKIIMH HA OTpE3Ke 1 3 nenens

13 [TpumeHeHre TPOU3BOAHON TSl HAXOXKICHHS HAWTYUIIErO PEIICHNs B IPUKJIAIHBIX 1 4 nenens
3agayax

14 [TpumeHeHre TPOU3BOTHOMN /JIsl HAXO0XKICHUS HAWITYUIIETO PEIICHUS B IPUKIIAIHBIX 1 4 Henens
3aauax

15 [TpumMeHeHne TPOU3BOTHOMN /JIS ONPEIeNICHHsI CKOPOCTH U YCKOPEHMS ITpoIiecca, 3aaHHOTO 1 4 Henens
¢bopmyoit unu rpadgukom

16 [TpumMeHeHre TPOM3BOTHON ISl ONIPEeNICHHS] CKOPOCTH U YCKOPEHHSI ITPOoIiecca, 3a1aHHOTO 1 4 Henens
¢bopmyoit unu rpadgukom

17 Komnozunus ¢pyHkimit 1 5 Hepens

18 Kommnosurus ¢yHkImit 1 S Hejens

19 Kommnosurus ¢pyHkimit 1 S Hejens

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAMHATHON TIOCKOCTH 1 5 Hefend

21 I'eomeTpuueckue o6pa3pl ypaBHEHUH HA KOOPAUHATHOM MJIOCKOCTH 1 6 Henens

22 KonTposnbras padora: "MccnenoBanue GyHKIHA ¢ TOMOIIBIO TIPOU3BOAHOMN " 1 6 nenens




6 Henmens

23 [TepBooOpasHasi, O0CHOBHOE CBOWCTBO IMEPBOOOPA3ZHBIX 1

24 ITepBooOpasubie aneMeHTapHbIX GyHKIUN. [[paBria HaX0XKAECHUS IEPBOOOPA3HBIX 1 6 Henens
25 [TepBooOpasubie anemMeHTapHbIX (QyHKIMH. [IpaBuia HaXOXKACHUS IEPBOOOPA3HBIX 1 7 Henens
26 Huterpain. ['eoMeTpuyecKkuii CMBICT HHTETpaIa 1 7 nenens
27 Brruucnenue onpeaenénHoro uHTerpana mno gopmyne Herotona-Jleiionuma 1 7 nenens
28 Brruncnenue onpenenénnoro uaterpana no gpopmyne Herotona-JleiiOnuna 1 7 nenens
29 [TpuMmeneHne HHTETpaa 1 HaX0XKACHUS TUIOMAIeH TUIOCKUX QUTYp 1 8 nenens
30 [TpumeHeHne UHTETpaa A1l HAXOKACHUS 00bEMOB T€OMETPHUUECKUX TEI 1 8 Henend
31 [Ipumeps! pemenuii AuddepeHnaIbHbIX YpaBHEHHH 1 8 Henens
32 [Ipumeps! pemenuii AuddepeHnaIbHbIX YpaBHEHHH 1 8 Henens
33 MatemaTnueckoe MOJEINPOBaHHUE PEATIbHBIX IIPOIIECCOB € TOMOIIbIO U PepeHInanbHbIX 1 9 Henens

ypaBHEHUH

34 Kontponbnas pabora: "[lepBooOpasHas u unrerpan" 1 9 nenens
35 Tpuronomerpruyeckue GyHKIIMH, UX CBOMCTBA U TpapUKu 1 9 nenens
36 Tpuronomerpudeckne GyHKIIUHN, UX CBOMCTBA U rpaduku 1 9 Henens
37 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku 1 10 Henens
38 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku 1 10 nenens
39 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku 1 10 nenens
40 OT160p KOpHEI TPUTOHOMETPUUECKHUX YPaBHEHUI C MOMOIIBI0 TPUTOHOMETPUUYECKOM 1 10 Henens




OKPY>KHOCTH

41 OT60p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHHH C IIOMOIIBIO TPUTOHOMETPHUIECKOM 11 Henens
OKPY>KHOCTH

4 OT60p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHHUH C ITOMOIIBIO TPUTOHOMETPHUUECKOM 11 Henens
OKPY>KHOCTH

43 OT00p KOpHEH TPUTOHOMETPUYECKHX YPABHEHUI C TOMOIBIO TPUTOHOMETPUIECKOM 11 nepens
OKPY>KHOCTH

44 Pemennie TpUroHOMeTpHUUECKUX HEPABEHCTB 11 nenens

45 Pemennie TpUroHoOMeTpHUECKUX HEPABEHCTB 12 nenens

46 Pemenue TpUroHoMeTpUUECKUX HEPABEHCTB 12 nenens

47 Pemenne TpuroHOMeTpUYECKUX HEPABEHCTB 12 nenens

48 KonTponbnas pabota: "I 'paduku Tpuronomerpuueckux GyHkiuii. TpuronoMmerpuueckue 12 Henens
HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTEIHHBIX HEPABEHCTB 13 menens

50 OCHOBHBIE METOBI PELLIEHUS IOKA3aTEIbHBIX HEPABEHCTB 13 Henens

51 OCHOBHBIE METOBI PELLIEHUS IOKA3aTEIbHBIX HEPABEHCTB 13 nenens

52 OcCHOBHBIE METObI PEILIEHUS TOKA3aTEIbHBIX HEPABEHCTB 13 nenens

53 OcCHOBHBIE METObI PELIEHUS JOrapu(PMUIECKUX HEPABEHCTB 14 nenens

54 OCHOBHBIE METO/IbI peLIEeHU JIorapu(PMUUECKUX HEPABEHCTB 14 nenens

55 OCHOBHBIE METO/IbI PeLICHU JTOrapu(PMUUECKUX HEPABEHCTB 14 nenens

56 OcCHOBHBIE METOBI PELICHUS JIOTapU(PMUUECKIX HEPABEHCTB 14 nenens




57 OCHOBHBIE METO/IbI pELICHUS UPPAITUOHAIBHBIX HEPABEHCTB 1 15 nenens
58 OCHOBHBIE METO/1bl PELLICHUS UPPALIIOHAILHBIX HEPABEHCTB 1 15 nenens
59 OCHOBHBIE METO/1bl PELLICHUS UPPALIIOHAILHBIX HEPABEHCTB 1 15 nenens
60 OCHOBHBIE METO/IbI PEIICHUS UPPALTHOHAIBHBIX HEPABEHCTB 1 15 nenens
61 I'paduueckue METOIbI PELICHNUS UPPALIMOHATIBHBIX YPaBHECHUN 1 16 Henens
62 I'padmueckue MeToabl pelieHUs] UpPaAMOHATBHBIX YPaBHEHUN 1 16 nenens
63 I'padmyeckue MeToAbl pelieHus MoKa3aTeNbHbIX YpaBHEHUI 1 16 nenens
64 I'padmyueckue MeToABI peIIeHUs TTOKa3aTeIbHBIX HEPABCHCTB 1 16 Henens
65 I'padmueckue MeToabl pemeHus TorapupMUIECKIX ypaBHEHUN 1 17 nenens
66 I'paduueckue METOIBI PEICHNS JTOTAPHPMHUUECKIX HEPABEHCTB 1 17 nenens
67 I'padnueckue MeToab! pemeHus J1orapupMUIecKuX HEPABEHCTB 1 17 nenens
68 I'padueckue MeToabl peleHus MoKa3aTeNbHbIX U JIOTApU(PMUUECKUX YpaBHEHUN 1 17 nenens
69 I'padrueckue MeTOIbI pelIeHNs OKa3aTeNbHbIX U JJOrapu(pMUUECKUX YpaBHEHUN 1 18 nenens
70 I'paduueckue MeTo/ bl pelIeHHs MTOKa3aTeIbHbIX U JIOTapu(PMUUIECKUX HEPABEHCTB 1 18 Henens
71 I'padrueckue MeToabl pereHus IoKa3aTeNbHbIX U JIOTapU(MUUYECKIX HEPABEHCTB 1 18 Henens
79 KonTponbnas pabora: "UppatnonanbHble, oKa3aTeNbHbIE U JJOTapUPMUUECKHe 1 18 Henens
HepaBeHCTBa"
73 KommekcHbie uncna. AnreOpanueckas 1 TpUrOHOMETpUYecKas GopMbl 3alHCH 1 19 nenens

KOMIIJICKCHOT'O YHCJia




74 KommiekcHbie uncna. Anredpandeckas ¥ TPUTOHOMETpHYECKask pOPMBI 3aHCH 1 19 nepens
KOMILJIEKCHOTO YHUCIIa
75 Apudmerrdeckue ornepanuu ¢ KOMIIEKCHBIMUA YUCIIaMHU 1 19 nenens
76 Apudmernieckre ornepanu ¢ KOMILIEKCHBIMU YUCIIaMH 1 19 nenens
77 N300parkeHre KOMIUIEKCHBIX YMCeNl Ha KOOPAWHATHOM MJI0CKOCTH 1 20 nenend
78 N3o0pakeHre KOMIUICKCHBIX YHCET Ha KOOPIUHATHOM IIOCKOCTH 1 20 nenens
79 ®opmyna Myaspa. Kopau n-oii cTeneHn U3 KOMILIEKCHOTO YnCia 1 20 nenens
80 dopmyna Myaspa. Kopau N-0if cTeneHN U3 KOMILIEKCHOTO YHCiIa 1 20 megens
81 [IpuMeHeHne KOMIUIEKCHBIX YMCEN ISl pelieHus (PU3MUECKUX U TEOMETPHUUECKUX 3aay 1 21 nenens
82 KonTtponsHas padora: "KommiekcHble yrcia" 1 21 nenens
83 HatypanbHble u 1enbie uncia 1 21 nenens
84 HarypanbHble u 1ienble yncna 1 21 nenens
85 [TpuMeHeHne NPU3HAKOB IETMMOCTH LIEIBIX YUCEeN 1 22 nenend
86 [TpuMeHeHne NPU3HAKOB IETMMOCTH LIEIIBIX YUCEN 1 22 nenend
87 [Ipumenenue npusHakoB aeaumocty 1enbix yucen: HOJ u HOK 1 22 nenend
88 [Tpumenenne npuznakoB aeauMoctu nenbix yucen: HOJl n HOK 1 22 "exnens
89 [TpuMeHeHne TPU3HAKOB JIETUMOCTH IIEIBIX YUCEI: OCTATKU MO MOJTYIIIO 1 23 nenens
90 [IpuMeHeHne MPU3HAKOB ACIIUMOCTH EIBIX YHCEI: OCTATKU IO MOJIYITIO 1 23 Henens
91 [IpuMeHeHre TPU3HAKOB JIETMMOCTH 1IeBIX YUCEN: aropuT™ EBKinaa s pemenus 3a1a4y 1 23 Henens




B IICJIBIX YHCJIaX

92 KontponbHas padota: "Teopus nenbix uncen" 1 23 nenens

93 Cucrtema 1 COBOKYITHOCTh YpaBHEHH. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS 1 24 neend

94 Cucrtema 1 COBOKYITHOCTh YpaBHEHHI. PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI-CJICACTBUS 1 24 neend

95 OCHOBHBIE METO/IbI PEILICHHS CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX YpaBHEHUN 1 24 nenens

96 OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U COBOKYITHOCTEH MPPALIMOHAJIbHBIX YPaBHEHUI 1 24 »enens

97 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEN NOKa3aTeNIbHbIX YPaBHEHUN 1 25 nHepnens

98 OCHOBHbBIE METO/IbI PELLICHUS CUCTEM U COBOKYITHOCTEH MOKa3aTeNbHbIX YPaBHEHUI 1 25 nenent

99 OCHOBHbBIE METO/Ibl PELLIEHUS CUCTEM U COBOKYITHOCTEH JIOrapupMHUUECKUX ypaBHEHUN 1 25 nenend

100 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH JIOTapU(PMHUUECKUX ypaBHEHUN 1 25 nenend

101 [IpuMeHeHne cUCTeM K pelIeHHI0 MaTeMaTHYEeCKUX 3a/1ad U 3a]1a4 U3 pa3Iu4HbIX 00acTei 1 26 Henens
HAyK{ U peaslbHOW KM3HU, UHTEPIIPETALUS MTOIYYE€HHBIX Pe3yIbTaTOB

102 [IpumeHeHne cucTeM K pelIeHHIo MaTeMaTHYeCKUX 3a/1ad U 3aJ1a4 U3 pa3IM4HbIX 00JacTeit 1 26 Henens
HAYK{ U peallbHOW KU3HH, UHTEPIIPETALINS TIOTYICHHBIX Pe3yIbTaToOB

103 [IpuMeHeHne HepaBEHCTB K PELICHUIO MaTEMAaTHUECKUX 3a]a4 U 3a/1a4 U3 Pa3InYHbIX 1 26 "enens
obacTeil HayKH U pealbHOM KU3HU, HHTEPIpETallis NOTYYEeHHBIX pe3yIbTaToB

104 KonTponbhast padota: "CructeMbl palliOHATBHBIX, HPPAllMOHANBHBIX [T0KA3aTEIbHBIX U 1 26 Henens
Jorapu(pMUUECKUX ypaBHEHUN"

105 PanvonaneHbIE ypaBHEHHMS C MapaMeTpaMu 1 27 Henens

106 PammonanbHbIe HEpaBEHCTBA C TapaMeTpaMu 1 27 Henens

107 PanmonanbeHble cucTEMBI C MTapaMeTpaMu 1 27 nenend




27 "uenens

108 WpparmonanbHble ypaBHEHUS, HEPABEHCTBA C IapaMeTpaMu
109 HppanmoHaibHbIe CHCTEMBI C TapaMeTpaMu 28 Hezend
110 IToka3aTenbHble ypaBHEHUs, HEPABEHCTBA C IapaMeTpaMu 28 nefens
111 IToka3zaTenbHBIE CHCTEMBI C TTApAMETPAMHU 28 neziensd
112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C TTapaMeTpaMu 28 nenens
113 JlorapudMuyeckre CHCTEMBI C TTapaMeTpaMu 29 nenens
114 Tpuronomerpuueckrue ypaBHEHUS C IapaMeTpamMmu 29 nenens
115 TpuronomeTpuueckre HEPaBeHCTBA C apaAMETPAMHU 29 nenens
116 TpuronomeTpuyeckre CUCTEMBI ¢ TapaMETPAMU 29 nenens
117 ITocTpoeHue u ucciae0BaHNe MaTeMaTUYECKUX MOJIeNel pealibHbIX CUTYAIUH ¢ TOMOIIbIO 30 "enens
ypaBHEHUH C apaMeTpaMu
118 [TocTpoeHne u uccine0BaHNe MaTEMAaTUIECKIX MOIETIEH peabHBIX CUTYAIHH ¢ TTIOMOIIBIO 30 menens
CHCTEM YpaBHEHHUH ¢ mapaMeTpamu
119 [TocTpoeHue u ucciae0BaHNEe MaTeMaTUYECKUX MOJIeNIel peabHbIX CUTYAIUi ¢ TOMOIIBIO 30 "enens
CHCTEM YpaBHEHHUH ¢ mapaMeTpamu
120 KonrtponbHas pabora: "3anauu ¢ mapamerpamu” 30 Henens
121 [ToBTOpenue, 0600IIEeHNEe, CUCTEMATH3AIMs 3HaHu: "Y paBHEeHUS" 31 menens
122 [ToBTOpenue, 0600IIEeHNe, CUCTEMATU3AIMS 3HaH: "Y paBHEeHUS " 31 nenens
123 IToBTOpenue, o0o0mIeHNe, cucTeMaTH3alys 3HaHui: "YpaBHeHus. Cuctemsl ypaBHeHUI" 31 nenens
124 IToBTOopenue, o0o0mIeHNe, cucTreMaTu3anus 3Hanuil: "HepaBencraa" 31 nenens




32 uenens

125 [ToBTOpeHue, 0600meHue, cucremaTu3anus 3nanuii: "HepaBencTsa" 1

126 [ToBTOpeHue, 06061IeHNE, CHCTEMATH3aIKs 3HaHuil: "HepaBeHcTBa" 1 32 nenens
127 [ToBTOpenue, 0600IIeHNe, cucTeMaTH3anus 3Hanuii: "[Ipon3BoaHas u e€ npuMmeHeHue" 1 32 nenens
128 [ToBTOpenue, 0600menHue, cucremaTu3anus 3Hanuii: "[IponsBoaHas u e€ npumMeHeHue" 1 32 uenens
129 [ToBTOpenue, 0600IIeHNE, cucTeMaTH3anus 3Hanui: "IIpou3BogHas u e€ npuMeHeHue" 1 33 "Henens
130 [ToBTOpeHME, 0000IIEHNE, CHCTEMaTH3alKs 3HaHui: "VIHTerpan u ero npumMmeHeHue" 1 33 nenens
131 [ToBTOpeHmEe, 006001EeHNe, cucTeMaTH3anus 3HaHui: "D yaKIn" 1 33 nenens
132 [ToBTOpeHme, 006001eHNe, cucTeMaTH3anus 3HaHui: "D yHKIn" 1 33 nenens
133 [ToBTOpeHnue, 06061IeHNe, cucTeMaTu3anus 3HaHui: "OyHkun" 1 34 nenens
134 HroroBast koHTpoIbHAs paboTa 1 34 nenens
135 HToroBasi KOHTpOJIbHASA paboTa 1 34 nenens
136 [ToBTOpeHME, 006001IeHNE, CHCTEMATH3aIUsT 3HAHUN 1 34 nenens

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
Anrebpa 1 Havasla MaTeMaTH4YeCcKoro aHaiausa (B 2 yactax), 10 kimacc/ Yacts 1:
Mopakosuu A.I'., CemenoB I1.B.; Yacts 2: Mopakosuu A.I'. u npyrue; noju
penaknueir Mopakosuda A.I'., OGIIECTBO ¢ OTPaHUYECHHON OTBETCTBEHHOCTHIO
«101] MHEMO3M1HA»

* Martemaruka: anredpa U Hauajia MaTeMaTHYECKOT0 aHaIN3a, FTEOMETPHSI.
AnreOpa u Hauajia MaTeMaTUYeCKOro aHaiau3a (B 2 yactsax), 11 kmace/ Hacts 1:
Mopakosuu A.I'., CemenoB I1.B.; YacTtb 2: MopakoBuu A.I'. u npyrue; noju
penakmueit Mopakosuua A.I'., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«10Ll MHEMO3HNHA»

Maremartuka. Anredpa 1 Hayajla MaTeMaThuyeckoro aHanusa. 10 kiacc.
VYyeonuk. YrimyOnéunsiii ypoBeHbABTOP(b1): Mep3msak A.I'.,HomupoBckuii
I.A., ITosikoB B.M./ ITox pen. [Togonsckoro B.E.; AkiinonepHoe o011ecTBO
«M3parenscTBO «IIpocBenienney;

Mepsnsik, [TonsikoB. Anredpa. 10 kinacc. CaMOCTOSTENIbHBIE M KOHTPOJIbHBIC
paboThI (yriy0sieHHBIN ) AKIIMOHEpHOE 00111ecTBO «31aTeNnbCcTBO

«IIpocsemieHuey.

METOINUYECKHUE MATEPHUAJIBI VI YYUTEJIA



Anre6pa u Hauana MareMatudeckoro aHanusa. 10 kimacc. YriayOieHHbIH
ypoBeHnb. Metoanueckoe nocoodue (E.B. bynko, A.I'. Mep3nsk, B.b.
[Tononckuii, M.C. Skup); AkimoHnepHoe o01ecTBo «31aTenbcTBO

«HpOCBCHICHI/Ie»

IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru



