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INOACHUTEJIBHASA 3AIIMCKA

Y4eOHblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIIACTCS
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro obiero oOpa3zoBaHMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YYEHHUs BCEX €CTECTBEHHO-HAYYHBIX KypCOB, & C IpPYroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISE OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUU, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaroluecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OpMyIHpyeT CBOHU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHblll Kypc anreOpbsl U Hadajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBAaeT
OCHOBY [IJIi YCHENIHOTO OBJAJACHUS 3aKOHAMHM (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHUS OCHOBHBIX TEHJICHIUH Pa3BUTUSI SKOHOMHUKH U OOLIECTBEHHOW JKU3HH,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LMQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX IS JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHajii3a pa3BUBAET
YMEHHE HaXOAUTb 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKa3bIBATh
YTBEPKJICHHS ¢ TOMOILIBIO MHIAYKLIHUN U PacCyXAaTh JEAYKTHUBHO, HUCIIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJIOTUIO0, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xone usyuenus yueOHOro kypca «Anredpa M Hayalla MaTeMaTH4YECKOTO
aHaJln3a» 00ydYaroIluecs IMOJTY4aroT HOBBIM ONBIT PEIICHUs NMPHUKIAJHBIX 3a]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEeajbHbIX CUTYAIlUH,
UHTEPHpPETAllud  TOJIYYEHHBIX  pElIeHWi, 3HaKOMATCS €  MOpUMepaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOLIMMUCS MaTEMaTUYECKUMU OTKPBITUSIMHU U UX aBTOPaMH.

VY4eOHbIil Kypc 00dazaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBI peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOUIUMI
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydyeOHOM
NEeATEeTbHOCTH, TpeOyIomed MPOJAOIKUTEIHPHOW KOHIIEHTpPAIMd BHUMAHUSA,
CaMOCTOATEJIBHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeTomuku oOOydeHHs] anredpe M HadajlaM MaTeMaTHYeCKOTo
aHaJIM3a JISKUT AESATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATENBbHO-METOAUYECKUE TUHUMU: «YHucna
U BblUKCIEHUsD», « DyHKUMU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauvana



MaTeMaTHYeCKOro aHanu3a», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE
COZIEPKATENbHO-METOANYECKHE JMHUM HW3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusI Ha YpOBHE CpeIHEro o0Imero oopa3oBaHusl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETICEHHO HACHIIIAsACh HOBBIMH TEMaMH U paszjaeiamMu. JlaHHBIHA
y4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUINH, TaKHX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIaJEBAlOT Bc€ Ooiee
INIMPOKUM MATEMAaTHICCKUM aIllapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEalbHOM
CUTYaIluH, IPUMEHATh 3HAHUS, MOJTYYCHHbIE TPU U3YYCHUU y4eOHOTro Kypca, JUIs
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKON 3a7aui, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

ConeprkarenbHO-MEeTOAUYECKass JTUHUS «YUucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCTOIH30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOpOE ObLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBanusi. Ha ypoBHe cpeaHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CE0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucu YHUCiIa, yYMEHUE JenaThb MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YWCIIOBBIC BBIpAXXEHUS, PadOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HATypalbHBIX, IIEIbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud M ONepaluu: JeJIeHHE Halenlo,
OTIEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, OcoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECCKHUE ONEpalii, a TaKkKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iIMyYHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJiH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHUpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKpETH3aIHsl.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasaene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynbTaTe OOy4arolUecs OBJIAJEBAIOT PAa3IMYHBIMU METOAAMH  PELICHHS
palMOHAIBHBIX, HWPPAIMOHATIBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKUX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TakXke 3ajad,
coJepKalMx mapameTprl. [lodydeHHBIE yMEHHsI HIMPOKO HCIOIB3YIOTCS MPH



WCCIIeNOBaHNH (DYHKIMA C TIOMOIIBI0 MTPOU3BOAHON, TPHU PEIICHUH MPUKIIATHBIX
3a]a4 W 3a7]a4 Ha HaXOXKJCHHE HaWOOJBIINX M HAUMEHBIINX 3HAYCHUH (DYHKIUU.
JlanHast copep:karenbHas IMHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJIHATh ~ pacy€Thl 10  ¢opMynaMm, MpeoOpa3oBaHUs  PaLMOHAIBHBIX,
UppPAIMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKKE BBIPAKECHUU,
COJEpKaIINX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Mareprajia  MPOUCXOAWT  JAJbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOrO MBIILICHUSI O0ydYaroImuXcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJIbHBIMH  (OpMaMH,  MPEACTABICHHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemiaracT d(PQGEeKTUBHBIE HWHCTPYMEHTBHI JUISI PCIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 331a4, HAIJISAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopnepkarenbHo-MeToauuecKass JUHUS «DyHKIMH U TpaQuKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTh U3YUEHN MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMI, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUU NIl pelieHus 3a7a4 U3 APYruX yueOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C PEIICHHWEM YpaBHEHHMA M HepaBeHCTB. [Ipum 3TOM OosbllloE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUs BBIpaKaTh (hOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYUHAMU, HCCIENOBATh TMOJyUYEeHHbIE (YHKIHUU, CTPOUTH HX
rpaduku. Matepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi ¢dopme: aHaTUTHYECKOU, Tpaduyeckoi u cioBecHoil. Ero msyuenwue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHUs «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYLIECTBEHHO PACIIUPUTh KPYT KaK MAaTeMaTHUYECKHX, TaK M MPHUKJIAJAHBIX 3a/ad,
JOCTYITHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CHOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYCHUS, BBIYUCITH MUIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHUsl TpolieccoB. JlaHHasi cojepKaTelnbHasl JUHUSA OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell pealbHbIX CUTYyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHMUYECKHX, 3aJla4ax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHY€CKOTrO
aHaiM3a CIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOTO, (OPMAIbHO-JIOTHYECKOTO |
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPACO3HABaTh MPOSIBICHUS
3aKOHOB MaT€MaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HalT O



BBIJIAIONITNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYeCKast TMHUA «MHOXKECTBA M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOoruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCAIbHBIA SI3BIK, OOBEIUHSIONUINI BCE pa3lesbl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMaTHUYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKHU U MCIOJIb30BATh €r0 JJisi BHIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpU3HAThH
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIEIOBAHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIE€MEHTaMU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIILICHUS
00y4aroIumXxcs, MO3BOJISIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKK KPUTHICCKOTO MBIIIJICHHS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTEMaTHYECKOTO aHAIHM3a
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPHIE MPU3BAHbI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIENEeH peanbHBIX
CUTyalliii, WCCIENOBaHUS O3TUX MOJENEH C MOMOIIBIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPE3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3fIesioB MPOTrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOr0 Kypca IIMPOKO HCIIOJNB3YeTCs I pelieHus] MPUKIaaHbX 3anad. [lpu
pPEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a7ad  OOydYaroniuecss  pa3BHBAIOT
HAOI0IaTeIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHaTTu3ay.

Ha wu3yueHune yueOHOro Kkypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 ximacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsaa 1 BBIYMCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOILICHTHI,
OceckoHeuHble Tnepuoanyeckue apoou. IIpuMmeHeHue npoOeil U HPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciell 3HAHUM U PeaTbHOM KU3HU.

JlelicTBuTenbHbIe 4ucia. PanuoHalbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCNIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCia U ero cBoicTBa. [IpubnmkEéHHBIC BBIYMCICHUS, TTPAaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUH.

Crenenb ¢ wmenasiM  nokazareneM. buHom Herorona. Hcnonp3oBaHue
noAXo el (GopMbl 3aMUCH JEHCTBUTEIBHBIX YACEIT IJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 ¥ NPEJCTABIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajabHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMoOHAJIBHBIM IOKazaTeleM H €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa gnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUMN U
HEpPAaBEHCTB. MHOrOwWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIO4JIeH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
kodpdunmnenramu. Teopema Buera.

[TpeoOpazoBaHKs YHCIIOBBIX BEIPAKEHUN, COACPIKAIIMX CTETICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITIX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METO/IbI perieHus

Jorapu(PpMUUYECKUX YPaBHCHUH.
OcHoBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUuroHoMeTpUYECKUX YPaBHEHU M.



Pemenne cucrem JMHEMHBIX ypaBHEHHMW. Marpuna CUCTEMBbl JMHEHHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €T0 3HAYEHUS, IPUMEHEHUE ONPENEITUTENs ISl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lcciaegoBaHne TMOCTPOEHHOM MOJENN C
ITIOMOIIBIO MaTPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTell HayKu U peaibHOU
KU3HU.

DYyHKIUHN U TPAPUKH

@®yHkus, crnocoObl 3amaHus (yHkIuM. B3auMHO o0OpaTHble (QYHKIMH.
Kommnosumms yskiuii. I'paduk  yHkmuu. DinemeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkium.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIe M HeuéTHbIe (GyHKuMH. [leproauyeckue
¢ynkuuu. IIpoMexyTkn MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee n HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaJpaTHU4YHas U JAPOOHO-IIMHENHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IpaUKOB.

CrenenHast pyHKIMS ¢ HATypajibHBIM U IIEJIbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpapuk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYpaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMIA 715 pelIeHUs] YpaBHEHUM.

TpuronomeTpuyeckas OKPY>KHOCTb, OIpPENEICHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

@DOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCKOro aHajIu3a

ITocmenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUsl IOCJIEAOBATEILHOCTEH. MeTox
MaTEeMaTU4YECKON UHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. MICTOpHST BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas nmporpeccuu. beckoneyHo yObiBaroias
reomeTpuyeckas nporpeccus. Cymma O0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYEeCKON
MPOTrpeCCUU. JINHENHBIA U SKCIOHEHIMATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
npoLeHTOB. Mcnonb30BaHWE MPOTrPeccUy JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpepriBable ¢GyHKIIMM W WX CBOWcTBAa. TOukM paspbeiBa. ACHMITOTHI
rpajuxoB ¢ynkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIUU. OnpeesneHne, reoOMeTpUYEeCKUN U
busznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUN.

[IpousBogubie  anmemeHTapHbiX  ¢yHkuil.  [IpousBogHass  cyMmMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIHUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEpanMy HaJX MHOXECTBAMH W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0KA3aTeIbCTBO, PABHOCHIIBHBIE YPAaBHEHMUS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iiee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, aropurMa EBkinuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYEcKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uuchia. [Ipumenenune
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3HYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPaBHEHM C  MOMOILBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

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

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3aJad U3 pa3Iu4HbIX Oo0JacTeld HayKh M peajbHOU
YKU3HH, UHTEPIPETALMS MOTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommosunuu ¢GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOMCTBA U TPaPHUKH.

['padrueckne MeTonpl pelieHUs ypaBHEHHM W HepaBeHCTB. [ 'paduueckue
METO/bI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMpPHU PEUICHUM 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHajan3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOosblIero W HAaMMEHBLIEr0  3HAYEHUU
HEIMpPEePbIBHON (YHKIMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro penieHus B
NPUKIAJAHBIX 3ajadax, JUIs OINPENEIICHHMS CKOPOCTM U YCKOPEHMs Ipolecca,
3aJIaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uarerpaia mno ¢popmyne Hetorona-JleiOuuna.

[Ipumenenue wHTErpajga s HAXOXKIACHUS ITUIOMIAJACH IUIOCKUX (QUTYp |
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C MOMOLIBI0 U depeHIaTIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00yUJaOIMIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO  4YJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO oOOIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COIMAIBHBIMU HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOILIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHUYECKOW IIKOJIBI,
UCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPaKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7a4, PEUICHUH, pacCy ACHUI, BOCIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMaTUYeCKHe 3HAHUSA B
HWHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pPOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIIOOUs, HHTEpEeC K
pazmuuHbiM  chepaM  NPodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeann3oBBIBATH COOCTBEHHBIC IKHU3HEHHBIE TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeéMaTH4YeCKOMY  OOpa3oOBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEeNbHOCTH, JTaroB €&
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJICTBOM IO3HAHHUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
MHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aeiicTBUA:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBbIE MPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OIpe/ieNICHUs TIOHATHM, yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiacCH(UKALIUY,
OCHOBAaHMSI 1711 0000ILIEHHS U CPABHEHHSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEPAMUTEbHBIE U OTPULIATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAOIIONEHUSAX M YTBEP)KIEHUSX, MpEeAsiaraTb KpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

JienaTb BBIBOJABl C MCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXAEHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 pelleHns Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoyiee TMOAXOAAIMA ¢ y4ETOM
CaMOCTOATEJIBHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUI WHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHpYIOIIME  MNPOTHBOpEYHE,  MpoOJemy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (pOpMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTEeMaTHUECKOTO 00bEKTa, sIBJICHMSI, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SIBJICHUSMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS U BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXXKHOE pPa3BUTHE IMIpPOILIECCa, a TaKKE BbIABUTAThH
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIAAT A€(UUNTHI MHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHMBATh HaAEKHOCTD uHbopMauu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
eI MU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAaX, aBaTh IMOACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYILIECTBY OOCYKJIa€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOUCK
pPEILIEHHUs], COIMOCTABISTh CBOU CYXKIEHUA C CYXICHUSIMHU APYTMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMmar BBICTYIUIEHHS C YYETOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISATH ILJIaH, aITOPUTM PEIICHUs 3a/1aul, BIOMPATh CIIOCOO pEelIeHus ¢
y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEIBLHON  pediieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJIS Mpollecca M pe3yibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTh KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATh PUYUHBI
JOCTHKEHUS WIIM HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIHUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH Y4YeOHBIX 3ajay, MPUHUMATh I€Jb COBMECTHOM
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOU PabOThI, pacmpeneisirh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh IMPOLECC M pe3yJdbTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHmHoBbIX GopMax paboThl (00CyxkaeHUSI, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBD» W WHBIE), BBINOJHATH CBOIO 4YacThb pabOThl W
KOOPAUHUPOBATh CBOU JECHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOydenus B 10 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIE PE3yJIbTAaThl TIO0 OTACJIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucji1a ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIIMOHAIBHOE YHUCIIO0, OECKOHEYHAas
nepuouyeckass JIpo0b, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

NPUMEHSITh JIPOOM W TPOLIEHTHI ISl PElIeHUs TPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BRIYUCIICHUS, TIpaBUjIa OKPYTIICHUS, IPUKUIIKY H
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



cBOOOJIHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCITOJIB30BaTh MOAXOAANIYIO (DOPMY 3aIMCH IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]1a4 U MPEICTaBICHUS JaHHBIX;

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

CBOOOJTHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOJIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATHUAMU: CHUHYC, KOCHHYC, TAHT€HC, KOTaHTE€HC
YHUCIIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICJCTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOJAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JMJIA PELICHUS
HEPAaBEHCTB;

CBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH € UEIbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa HA MHOTOYIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHUs 3a/1a4;

cBOOOIHO ONEpUpOBaTh MOHATUSMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENh MATpUlbl 2 X 2 M €ro IE€OMETPUYECKHA CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 i BBIYUCICHHS €ro 3HayeHus,
OPUMEHATh ONPEAEAUTENI JUIsl PELlIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEaJIbHbIE CUTYallu! C IIOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
MCCJIEIOBATh ITOCTPOEHHBIE MOJEIM C IOMOINBI0 MAaTpPUIl W OIpPEACIIHUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJEPKAIINX CTETIEHU C
palMOHAIBHBIM [TOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB LTSt npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHUI;

cBOOOIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOILBIO PABHOCHIIbHBIX
NIEPEXOJ0B WIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYecKrue GopMyIibl Il TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE aireOpbl, COCTAaBJIATh
BBIDAKEHHSI, YpPAaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jaud, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM anmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMHU: (PYHKIHS, CIIOCOOBI 3a1aHusl (QyHKUUH,
B3aMMHO OOpaTHble (YHKIUH, KoMOo3umus GyHKuud, rpadux QyHKIMH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpapuKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUN QPYHKINU, HYIH QYHKIMH, TPOMEXYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: YETHBIE M HEYETHBIE (PYHKIUH,
NEePUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeIbIM TIOKa3zareneM, rpapuk CTEeNeHHOW (YHKIMH C HAaTypaJbHBIM M IEJIbIM
nokasaresieM, rpaQuk KOpHsS N-Oi CTENEeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HAaTypaJbHbIM I0Ka3aTeJIeM;

ONEpPUPOBATh TOHATUSAMU: JIMHEHHAas, KBaJpaTU4Has U JPOOHO-JIMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHMA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYruX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXXaTh (HOPMYyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJTHO OMNEPUPOBATH MOHATUSAMHU: apuPMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUM Ui PEIUEHUs peajbHBIX 3aJad MPUKIIATIHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEJOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajiu3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSMHU: HENpepbIBHbIE (QYHKIUH, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI Tpaduka GyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAS Ha OTpPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OINEpPUPOBATH TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISTH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO U KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOJIHON Jis
pelieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOMIHO  OMEpPHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

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

CBOOOJIHO OIEpPHPOBATh TMOHATHUSMU: OIpENeNICeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOydyenus B 11 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHYECKOTO aHAIIA3ay:

Yucaa v BBIYUCTICHUSA:

CcBOOOZIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LEJO0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M LEJbIX YMCEN, UCIIOJIb30BATh MPU3HAKH JACITUMOCTU
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s peleHus 3a1ay, NPUMEHSTh
anroput™ EBKknupa;

cBOOOMIHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHHUS,;

cBOOOIHO OMEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIOIHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HPPAIMOHAIIBHBIE, MOKa3aTeIbHBIC H
JorapuMUUYECKHEe HEPaBEHCTBA, HAXOJUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMNEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoammble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIIEACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIbHBIE, II0Ka3aTeJbHbIE,
gorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSITH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICNIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIIOJb30BAaHUEM ammaparta aireOphl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TpapuKu:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU ABYX (DYHKIIMIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TNIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHITHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmi;

NPUMEHITh (GYHKIMU JJI1 MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOr0 aHAJIU3A:

UCITIOJIb30BATh MPOU3BOHYIO JIJISl UCCIEOBAaHUS (PYHKIIMM HA MOHOTOHHOCTH
Y SKCTPEMYMBI,

HaxOJUTh HAMOOJIbIIIEe U HAaUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHOU Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO [JII HAXOXICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoOro ¢GopMyson WU
rpadukom;



cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOPAa3HBIC AIIEMEHTApHBIX (YHKIMNA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IN THIOCKUX (GUTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETPaIa;

UMEThb MpPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7add, B TOM YHUCIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne i/

HanmeHnoBaHMe pa3ae/ioB U TeM
NPOrpamMmbl

MHOXECTBO JeHCTBUTEIBHBIX YHCEIL.
Mmuorounensl. PanmonanbHbie ypaBHEHUS U
HepaBeHCTBA. CHCTEMBbI JIMHEHHBIX
YpaBHEHUU

Oynkiun u rpaduku. CrenenHas GyHKIUs
C LIEJIBIM TTOKa3aTeIeM

Apudmernaeckuii KOpeHb N-0i CTEICHN.
HppanunonaibHble ypaBHEHUS

[TokazarenpHas pynkuus. [lokazarensHbie
YpaBHEHUSA

Jlorapudmuueckast pyHkuus.
Jlorapudmuueckue ypaBHEHUS

TpuronomeTpruyeckue BoIpaxkeHUs U
ypaBHEHHUS

IlocnenoBaTeabHOCTH U nporpeccuun

KoaudecTBO 9acoB

Bcero

24

12

15

10

18

22

10

KonTposbHbie
padoThI

IpakTuyeckue
padoThI

DJIeKTpOHHbIe (LM (POBbIe)
o0pa3oBaTe/bHbIE pecypChl

https://lesson.academy-
content.myschool.edu.ru/02.2/07

https://lesson.academy-
content.myschool.edu.ru/02.2/07

https://lesson.academy-
content.myschool.edu.ru/02.2/07

https://lesson.academy-
content.myschool.edu.ru/02.2/07

https://lesson.academy-
content.myschool.edu.ru/02.2/07

https://lesson.academy-
content.myschool.edu.ru/02.2/07

https://lesson.academy-




content.myschool.edu.ru/02.2/07

https://lesson.academy-
content.myschool.edu.ru/02.2/07

8 HenpepsiBabie hynkiuu. [IponsBoanas 20 1
https://lesson.academy-
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 5 ) content.myschool.edu.ru/02.2/07
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 136 1 0




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne n/m Kontpoabnbsie IlpakTuueckue
NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE PeCypChI
padoThI padoThI
https://lesson.academy-
| HccnenoBanmne GyHKIHA ¢ TOMOIIBIO 2 ’ content.myschool.edu.ru/02.2/07
MPOU3BOIHOMN
https://lesson.academy-

> IeprooBpasnas u HETErPAT 12 1 content.myschool.edu.ru/02.2/07
https://lesson.academy-

3 I'padmku TpUTOHOMETPHUECKUX (DYHKITHIA. 14 1 content.myschool.edu.ru/02.2/07

TpuroHomeTpuyeckre HEpaBeHCTBA
https://lesson.academy-
4 HppaunoHanbHble, IOKa3aTEIbHbIE U 4 1 content.myschool.edu.ru/02.2/07
norapuMUUecKre HePaBeHCTBA
https://lesson.academy-

5 KOMILICKCHBIC 9HCa 10 1 content.myschool.edu.ru/02.2/07
https://lesson.academy-
content.myschool.edu.ru/02.2/07

6 HarypainbHble u niensle yucia 10 1

CHCTEMBI PAllMOHAIBHBIX, HPPALMOHAIBHBIX https://lesson.academy-
7 12 1 content.myschool.edu.ru/02.2/07

IIOKa3aTCJIbHBIX U J'IOl“apI/I(I)MI/I‘-ICCKI/IX




YpaBHEHUU

https://lesson.academy-
content.myschool.edu.ru/02.2/07

8 3ajaud ¢ mapameTpamu 16 1
https://lesson.academy-
9 [ToBTOpeHme, 06001IEeHNE, CUCTEMATH3AIUS 16 ) content.myschool.edu.ru/02.2/07
3HaHUU
https://lesson.academy-
OBILEE KOJIMYECTBO YACOB I10 content.myschool.edu.ru/02.2/07
136 11

[NPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne
n/
n

Tema ypoka

MHOXeCTBO,
oTIepaIvy HaJl
MHOKECTBAMH M UX
CBOMCTBaA

Juarpammsl Ditnepa-
Benna

KoaudecTBO 4acoB

Bcer
0 e padoThbI

KoHTpoabHbI

IMpakTnyeckn
e padoThbI

Jara
HU3y4YeHH
|

JJleKTPOHHBbIE HU(PPOBBIE 00pa3oBaTebLHbIE
pecypcsbl

https://resh.edu.ru/subject/lesson/4726/start/

https://resh.edu.ru/subject/lesson/4726/main/1981
98/

[Ipumenenne
TEOPETHUKO-
MHOKECTBEHHOTO
anmnapara JJs
pelIeHuns 3a1a4y

https://resh.edu.ru/subject/lesson/4726/train/

CrapTtoBas
KOHTpOJIbHasI paboTa

1 CKP 1

https://resh.edu.ru/

PanmonanbHbIe
qucla.
OOBLIKHOBEHHEIE U
JIECATUYHBIC TPOOH,
MIPOIICHTHI,
OCCKOHCYHBIC
MEePUOIUYECKHE
npodu

https://resh.edu.ru/subject/lesson/5223/

[Tpumenenue apobeit

https://resh.edu.ru/subject/lesson/5223/




10

Y MIPOLEHTOB IS
petieHus
MPUKJIAHBIX 33]1a4

[Ipumenenue npoodeit
Y TIPOLICHTOB JJISt
pelieHHs
[PUKIaJHBIX 3a1a4

JlefcTBUTEIIbHEIC
qHCa.
PanmonanbHble 1
HMppalyoHalbHbIC
qucia

Apudmernueckue
oTiepaIuu C
NENCTBUTENbHBIMU
YHUCIIaMU

Monyns
JEHCTBUTENLHOTO
YHClia ¥ eT0 CBOKCTBA

https://resh.edu.ru/subject/lesson/5223/

https://resh.edu.ru/subject/lesson/4730/

https://resh.edu.ru/subject/lesson/4730/

11

[Ipubnuxénnnie
BBIUHCIICHHUS,
MPaBUJIA OKPYTJIEHUS,
MPUKUIKA U OLIEHKA
pe3yJibrara
BBIYUCIICHUI

12

OCHOBHbBIE METOIBI
PEILICHHUS EJBIX U
JIpOOHO-
panroOHAIBHBIX




13

14

15

ypaBHEHUU U
HEPaBEHCTB

OCHOBHBIC METOBI
PEIICHUS TEBIX U
JIpOOHO-
parMoHaIBHBIX
YpaBHEHUU U
HEPaBEHCTB

OCHOBHBIC METOJIBI
pelIeHus 1EIbIX U
JIpOOHO-
paluoOHaIBHBIX
YpaBHEHUU U
HEPaBEHCTB

MHoro4ieHsl OT
OJIHOU IIEPEMEHHOM.
Jlenenvue MHOTOYJICHA
Ha MHOTOYJIEH C
ocratkoM. Teopema
bezy

https://resh.edu.ru/subject/lesson/3785/

https://resh.edu.ru/subject/lesson/5298/

16

17

18

MHorouseHsl ¢
IIEIBIMH
KOd(pUIIMEHTaMH.
Teopema Buera
Pemienune cucrem

JIMHENHBIX
ypaBHEHUU

Pemenue cucrem
JIMHENHBIX

https://resh.edu.ru/subject/lesson/3778/

https://resh.edu.ru/

https://resh.edu.ru/




19

ypaBHEHUH

Marpuna cuctemsl
JIMHEMHBIX
YpaBHEHUH.
Onpenenurenb
MaTpHIIbl 2%X2, €ro
reOMETPUYECKUI
CMBICII U CBOMCTBA,;
BBIUKCJICHHE €T0
3HAYCHUS

https://resh.edu.ru/

20

Onpenenurenb
MaTpHIIBI 2X2, eT0
reOMETPUYECKUI
CMBICII U CBOMCTBA,;
BBIUKCJICHHE €O
3HAUCHUS

https://resh.edu.ru/

21

[IpumeHeHne
ONPEIEIUTEINS IS
peLeHust CUCTEMBI
JIMHEWHBIX
yYpaBHEHUU

https://resh.edu.ru/

22

Pemenne
MPUKIAAHBIX 3a7a4 C
IIOMOIIBIO CHCTEMEI
JIMHEUHBIX
YpaBHEHUNU

https://resh.edu.ru/

23

Pemenne
MPUKIaAHBIX 3a7a4 C
OMOIILIO CUCTEMBI




24

25

26

27

JIMHEHHBIX
ypaBHEHU U

KoHntposbnas padoTa:
"ParnoHaabHEIE
ypaBHEHUS U
HEpaBEHCTBA.
CucTeMBbl JJUHEHHBIX
ypaBHeHUI"

DyHKIMSA, CIIOCOObI
3aanus QyHKIUH.
B3aumHuo obpatHble
byHKINN.
Komnosunus
byHKIUI

['paduk pyHkuuu.
OnemMeHTapHbIe
npeoOpa3oBaHus
rpadukoB QpyHKINH
Ob6nactb
OTIpeieNIeHus 1
MHOYECTBO 3HaUEHHH
¢yukun. Hynu
(GyHKIHIH.
IIpomexxyTkH 3HaK
MIOCTOSTHCTBA

28

YETHEIE U HEYETHBIE

GyHKIHIH.
[Tepuoanueckue

GyHKIHH.




29

[TpomexyTku
MOHOTOHHOCTH
byHKIIIN
MakcuMyMmbl U
MUHUMYMBI
GyHKIIHH.
Haubosnbmiee n
HaMMEHbIIIEe
3HaYeHHnEe (PyHKIUU
Ha MPOMEKYTKE

30

31

32

33

34

JIunetlinas,
KBaJpaTU4yHas U
JIPOOHO-TMHEHHAS
byHKIIUN
DJIeMEeHTapHOe
MCCIIEJOBAHNE U
MOCTPOEHUE
rpauKOB ATUX
byHKIMMA
DnemeHTapHOoe
MCCIIEJOBAHNE U
MOCTPOEHUE
rpauKOB ATUX
byHKIMMA
CreneHs C 1eNbIM
nokasaresneMm. bruHom
Herorona

CrerneHn ¢ LETBIM
rmokasarejieM. buaom

https://resh.edu.ru/subject/lesson/5540/

https://resh.edu.ru/subject/lesson/6119/




35

36

Hrrotona

Crenennast GpyHKIUS
C HAaTYpPaJIbHBIM H
IEIIBIM [TOKA3aTeNIeM.
E€ cBolicTBa

rpaduk

KonTtponbHas padora:

"CreneHHas

bynkmus. Eé
cBoiicTBa U rpaduk"”

https://resh.edu.ru/subject/lesson/5540/

https://resh.edu.ru/subject/lesson/4729/

37

Apudmernueckuit
KOpPEHb HaTypaJIbHON
CTETIEHU U €ro
CBOICTBa

38

Apudmernueckuit
KOpPEHb HaTypaJIbHON
CTEIIECHU U €ro
CBOMCTBA

39

[IpeobpazoBanus
YHCIIOBBIX
BBIPAKECHU,
CoJIepIKaIINX
CTETNEHU U KOPHH

https://resh.edu.ru/subject/lesson/5498/

40

[IpeobpazoBanms
YHCIIOBBIX
BBIPAKECHU,
CoJIepIKalInX
CTENEHHU U KOPHH

41

[IpeobpazoBanus




42

YHUCIIOBBIX
BBIPAKECHU,
COJIepKAIINX
CTENEHU U KOPHU
UppanuonanbHbie
YpaBHEHHUS.
OCHOBHBIE METO/IbI
peteHus
HPpALMOHATBHBIX
ypaBHEHU U

43

HppanuronanbHbie
YpaBHCHHS.
OCHOBHBIC METOJIBI
pelIeHus
UPPaAIMOHATILHBIX
YpaBHEHUU

44

HppaunonaibHbie
YpaBHECHUS.
OCHOBHBIE METOIBI
peleHus
MPPALMOHATIBHBIX
YpaBHEHUU

45

PaBHOCHUIIBHEIC
MepexXobl B PEIICHUU
HMppalOHAIBHBIX
YpaBHEHUNU

46

PaBHOCHUIIBHEIE
MepeX0bl B PEIICHUU
HMppalOHAIbHBIX




47

ypaBHEHUH

PaBHOCUIIBHEIC
Mepexobl B PEIICHUU
HMppaloOHaAIbHBIX
ypaBHEHU M

https://resh.edu.ru/subject/lesson/3798/

48

PaBHOCUIIBHEIC
NepeXo/Ibl B pEUICHUU
HMppaloOHaIbHBIX
YpaBHEHUN

https://resh.edu.ru/subject/lesson/5569/

49

CgoiicTBa u rpadux
KOpHSI N-OM CTENEHU
KaK (QyHKIIHH
00paTHOM CTeNeH! ¢
HaTypaJbHbIM
HokasaresieM

https://resh.edu.ru/

50

51

52

CaolicTBa u rpaguk
KOPHSI N-OM CTENEHU
KaK (QyHKIIHH
00paTHOM CTENeHu ¢
HATYpPaJbHBIM
nokasaresieM

KonrtpomnsHas padora:
"CpoiicTBa u rpadux
KOPHS N-Oi CTETIEHH.
WppanuonansHele
ypaBHeHHUA"

CreneHs ¢
paroHaIbHBIM
IOKa3aTeJIEM U €€

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/




53

CBOMCTBA

CreneHs ¢
palMOHAIBHBIM
rokazarejieM U e€
CBOMCTBaA

54

CreneHs ¢
palroHaTbHBIM
IOKa3aTeyIeM U eé
CBOMCTBaA

55

IlokazarenpHas

bynknus, eé
CBOWCTBA U TpapuK

https://resh.edu.ru/subject/lesson/3841/

56

57

58

Hcnonb3zoBanue
rpaduka GyHKIUU
JUISL pELIEHUS
ypaBHEHUU
Hcnonp3oBanne
rpaduka QyHKIMH
JUISL pELICHUS
ypaBHEHUU

ITokazarenbHbIC
YpaBHEHHUS.
OCHOBHBIE METOIBI
pelIeHus
IMOKa3aTeIbHbIX
ypaBHEHUU

https://resh.edu.ru/subject/lesson/5627/

59

IToka3arennHbBIE
YpaBHCHHS.
OCHOBHbBIE METOIBI




60

61

62

63

penieHus
IIOKa3aTCJIbHBIX
ypaBHEHU I

IToxasaTennHBIE
ypaBHEHUS.
OCHOBHbBIE METOIBI
petieHus
IMOKAa3aTeJIbHBIX
ypaBHEHUI

KoHTtposbHas padora:
"ITokazarenbHas
byHKIHS.
IlokazarenpHBIC
ypaBHeHUA"

Jlorapudm yucna.
CgoiicTa norapudma
Jlorapudm yucna.
CgoiicTBa norapudma

https://lib.myschool.edu.ru/content/5049

https://resh.edu.ru/subject/lesson/5753/

64

65

66

Jlorapudm yucna.
CaoiicTBa norapugpma

JlecaTUuHBIE U
HaTypaJbHbIE
aorapudmbl
JlecaTuuHbIE U

HaTypajbHbIE
Jorapupmbl

https://resh.edu.ru/subject/lesson/3823/

67

[Tpeobpa3zoBanue
BBIPAKECHU,

https://resh.edu.ru/subject/lesson/3834/




68

69

coJIeprKalnx
J0rapupMbl
IIpeoOpazoBanue
BBIPAKCHHUI,
coJIeprKaIInx
sorapudMbl
[IpeobpaszoBanue
BBIPAKEHHUI,
CoJIeprKaIInx
JorapuMbl

https://resh.edu.

ru/subject/lesson/4732/

https://resh.edu.

ru/

70

Jlorapudmmueckas
bynkuus, eé
CBO¥CTBa U rpaduk

https://resh.edu.

ru/

71

72

73

74

Jlorapudmmueckas
bynknus, eé
cBOIicTBa U rpaduk
Hcnonp3oBanne
rpaduka QyHKIMH
JUTSL peIIeHUs
YpaBHEHUH
Hcnonp3oBanue
rpaduka QyHKIMH
JUTSL peIIeHUs
ypaBHEHUU

Jlorapudmmueckue
YpaBHEHHUS.
OCHOBHBIE METOIBI
pelIeHus
JorapupMUUEcKux

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/




75

76

77

78

79

80

ypaBHEHUH

Jlorapudmmueckue
YpaBHEHHUS.
OcHOBHBIE METO/IbI
peleHus
JgorapupMUUEecKux
ypaBHEHUI

Jlorapudmuueckue
YpaBHEHHUS.
OcHOBHBIE METO/IbI
peleHus
norapuGMUIeCKuX
ypaBHEHUU

PaBHOCHIBHBIE
Mepexo/bl B pEIICHUH
norapuGMUUECKUX
ypaBHEHUN

PaBHOCHIBHBIE
[epEX0bl B PELICHUU
JorapuGMUUECcKUx
yYpaBHEHUN

KonrtpomnsHas padora:
"Jlorapudmuyeckast
byHKLHS.
Jlorapugmuueckue
ypaBHeHHUA"

Cunyc, KocuHyc,
TAQHI'€HC U KOTaHT€HC
YHCIOBOTO

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/subject/lesson/4733/




aprymeHra

81

Cunyc, KocuHyc,
TaHI'€HC U KOTAHI'€HC
YK CIIOBOTO
apryMeHTa

https://resh.edu.ru/subject/lesson/6019/

https://resh.edu.ru/subject/lesson/3863/

82

Apkcunyc,
ApKKOCHHYC U
apKTaHIe€HC
YHCIIOBOTO
apryMmeHra

https://resh.edu.ru/subject/lesson/4735/

83

Apkcunyc,
ApKKOCHHYC U
apKTaHI€HC
YHCIIOBOT'O
apryMmeHra

https://resh.edu.ru/subject/lesson/6322/

84

85

Tpuronomerpuueckas
OKPYKHOCTB,
OlpeieNIeHue
TPUTOHOMETPUUYECKHX
(GYyHKLUH YUCIOBOTO
apryMeHTa
Tpuronomerpuueckas
OKPYKHOCTBb,
OIpesieNIeHue
TPUTOHOMETPUUYECKHX
(GYHKLIUH YUCIOBOTO
apryMeHTa

https://resh.edu.ru/subject/lesson/4735/

https://resh.edu.ru/subject/lesson/4734/

86

OCHOBHEBIE
TPUTOHOMETPHYECKHE

https://resh.edu.ru/subject/lesson/3489/




bopMyIbI

87

OCHOBHEBIE
TPUTOHOMETPHYCCKHE

bopMyIbI

https://resh.edu.ru/subject/lesson/3887/

88

OCHOBHEBIE
TPUTOHOMETPHYCCKHE

bopmyb

&9

90

91

OcHoBHbIE
TPUTOHOMETPHUUYECKHE
bopmybl
[IpeobpazoBanue
TPUTOHOMETPUUYECKHX
BBIPAKECHUI

[IpeobpazoBanue

TPUTOHOMETPUYECKUX
BBIPAKECHUI

https://resh.edu.ru/subject/lesson/4238/

https://resh.edu.ru/subject/lesson/3898/

https://resh.edu.ru/subject/lesson/4324/

92

[Ipeo6paszoBanue
TPUTOHOMETPHUUECKHUX
BBIPAKECHUI

93

94

[Ipeo6paszoBanue
TPUTOHOMETPHUUECKHUX
BBIPAKECHUI

Pemenne

TPUTOHOMETPUYECKHUX
ypaBHEHUU

https://lib.myschool.edu.ru/content/5616

95

Pewenne
TPUTOHOMETPUYECKUX
YpaBHEHUNU

https://lib.myschool.edu.ru/content/5616




96

97

98

Pemenue
TPUTOHOMETPUUIECKUX
ypaBHEHU I

Pemenue
TPUTOHOMETPHUYECKHUX
ypaBHEHU M

Pemenue

TPUTOHOMETPUUYECKHX
YpaBHEHUN

https://resh.edu.ru/subject/lesson/6320/

https://resh.edu.ru/subject/lesson/6320/

https://resh.edu.ru/subject/lesson/6320/

99

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUH

https://resh.edu.ru/subject/lesson/6321/

100

101

102

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

KonTtponbHas pabora:
"TpuroHomeTpruyeck
ue BBIPAXXEHUS U
TPUTOHOMETPHUECKHE
ypaBHEeHUA"

TTocmenoBaTeIbHOCTH
, CITOCOOBI 3aJaHHs
MOCJIEIOBATEIILHOCTE
. Meton
MaTeMaTHIeCKOHN
WHIYKIAH

https://resh.edu.ru/subject/lesson/4925/

103

MoHoTOoHHEIE U
OTpaHUYECHHBIE
IOCJIENOBATEIILHOCTH.




104

Ucropus ananuza
OECKOHEYHO MAaJIbIX

Apudmernaeckas
nporpeccus

105

106

107

108

109

110

I'eomerpuueckas
porpeccus

beckoneuHo
yObIBaromas
reoMeTpuyecKas
mporpeccust

Cymma 6ecKOHEYHO
yObIBaromIeit
r€OMETPUYECKON
IPOTpecCuu

JInHelHBIN 1
SKCIOHEHIUATbHBIM
poct. Hucio e.
Dopmylia CIOKHBIX
MIPOIICHTOB

JInHeWHbIN n
SKCIOHEHIUATbHBIM
poct. Hucio e.
Dopmylia CIOKHBIX
MPOLEHTOB

Hcnonbp3oBanue
MPOTPECCUU IJISt
pELIEHHUS peAIbHBIX
3a7a4 NPUKJIIATHOTO
Xapakrepa

https://lib.myschool.edu.ru/content/4519




111

112

113

KonTponbHas padora:
"ITocnenoBaTeILHOCT
U ¥ nporpeccun”

HenpepriBHbie
GYHKIMH 1 UX
CBOMCTBa

Touka pa3psbIBa.
AcUMOTOTHI
rpaduxoB QyHKINN

https://resh.edu.ru/subject/lesson/6112/

114

CgoiicTBa (yHKIMH
HETIPEPHIBHBIX HA
OTpe3Ke

115

116

117

CgoiicTBa (yHKIMH
HETIPEPHIBHBIX HA
OTpe3Ke

Merton HHTCPBAJIOB
AJI pCIICHU A
HCPAaBCHCTB

Merton HHTCPBAJIOB
AJI pCIICHU A
HCEPaAaBCHCTB

https://resh.edu.ru/subject/lesson/4923/

https://resh.edu.ru/subject/lesson/6114/

118

Merto UHTEPBAIOB
JUISL pELIECHUS
HEPABEHCTB

119

IIpuMeHeHne CBOWCTB
HEIPEPBIBHBIX
byHKIMHI 115
penenus 3aaa4d

https://resh.edu.ru/subject/lesson/3954/




120

121

122

[IprumeHeHue cBOMCTB
HEIPEPHIBHBIX
byHKUnl s
pelieHus 3a1a4y
IlepBas u BTOpas
MIPOU3BOIHBIC
byHKIIUN
Onpenenenue,
reOMEeTPHUYECKUIA
CMBICT POU3BOAHOMN

https://resh.edu.ru/subject/lesson/4922/

https://resh.edu.ru/subject/lesson/6114/

https://resh.edu.ru/

123

Ornpenenenue,
(du3nIecKuii CMbICT
MIPOU3BOAHOMN

https://resh.edu.ru/

124

125

126

127

YpaBHeHue
KacaTeJIbHOM K
rpaduxy GyHKIUN
YpaBHeHue
KacaTeJIbHOM K
rpaduxy GpyHKIUN
[IpounsBoaHbIe
3JIEMEHTapHBIX
byHKIMI
[IpounsBoaHbIE
3JIEMEHTaPHBIX

byHKIMI

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

128

[IpounsBoHas

CyMMBI,
IIPOU3BEICHNUS,

https://resh.edu.ru/




129

130

YacCTHOTO U
KOMIIO3HUIIUU
byHKIII
[IpousBogHas
CYMMBI,
MIPOU3BEICHHUS,
YacTHOI'O U
KOMIIO3HUIIUU
byHKIII
[TponzBoaHas
CyMMBI,
MIPOU3BEICHUS,
YacTHOI'O U
KOMIIO3HUIIUU

byHKIUI

https://resh.edu.ru/

https://resh.edu.ru/

131

132

133

134

KonrtpomnsHas padora:
"ITponsBogHas"

IToBTOpEHUE,
000011IeHHE,
CHCTEMAaTHU3alHs
3HAHUM:
"VpaBuenus"

IToBTOpEHUE,
000011IeHHE,
CHCTEMATH3aIIH
3HaHui: "OyHkun"

Hrorosas
KOHTpOJIbHAs paboTa

135

Hrorosas




KOHTpOJIbHAs paboTa

IToBTOpEHue,
0000111eHHE,
CHCTEeMaTH3aIus
3HAHWI

136

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

136

11




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOIHOM
K HCCIeI0BaHUIO (QYHKIUI
Ha MOHOTOHHOCTb U
KCTPEMYMBI

[IpuMeHeHne npou3BOHOU
K UCCIIEIOBAaHUIO (DYHKITHIA
Ha MOHOTOHHOCTb U
KCTPEMYMBI

KoaudecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://resh.edu.ru/subject/lesson/3966/

[IpuMeHeHne npou3BOHOU
K UCCIIEIOBAaHUIO (DYHKIIHIA
Ha MOHOTOHHOCTb U
IKCTPEMYMBI

https://resh.edu.ru/subject/lesson/3987/

BxonHas KoHTposbHASA
paborta

1 BKP 1

[IpuMeHeHne npou3BOIHOM
K MCCIIEJIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTH N
DKCTPEMYMBI

[IpuMeHeHne npou3BOHOM
K UCCIIEeIOBAaHUIO (DYHKITUI
Ha MOHOTOHHOCTH U

KCTPEMYMBI

HaxoxnaeHnue HarOOJIBIICTO

https://resh.edu.ru/subject/lesson/3987/

https://resh.edu.ru/subject/lesson/6115/




10

Y HaUMEHBIIIETO 3HAYCHUS
HENpepbIBHON (YHKIINHU HA
OTpe3Ke

Haxoxpaenue Hau6osbIero
Y HaUMEHbIIIETO 3HAYCHUS
HenpepbrIBHON (QYHKIIUU HA
OTpe3Ke

Haxoxaenue HaubobIero
Y HAaMEHBIIIETO 3HAYCHUS
HenpepbhIBHON (DYHKIIUU HA
OTpe3Ke

Haxoxaenne HanOoJIbIIero
Y HaUMEHBIIIEr0 3HAYEHUS
HETPEePBIBHON (QYHKIMH HA
OTpE3KE

https://resh.edu.ru/subject/lesson/6115/

https://resh.edu.ru/subject/lesson/6115/

https://resh.edu.ru/subject/lesson/6115/

11

Haxoxnenne HanOOJIbIIIErO
N HAMMCHBIIICTO 3HAYCHU A
HenpepbhIBHON (DYHKIIUU HA
OTpe3Ke

https://resh.edu.ru/subject/lesson/4016/

12

Haxoxnenne HanOOJIbIIIETrO
N HAMMCHBIIICTO 3HAUYCHUA
HenpepbhIBHON (DYHKIIUU HA
OTpe3Ke

https://resh.edu.ru/subject/lesson/4016/

13

[IpuMeHeHne npon3BOHOM
JUTSL HaXOXKACHUS
HaWTYYILEro pemeHus B
MIPUKJIAIHBIX 3a7a4ax

https://resh.edu.ru/subject/lesson/4016/

14

[IpuMeHeHne Mpon3BOIHOM
JUTSL HAaXOXKACHUS

https://resh.edu.ru/subject/lesson/4016/




15

16

17

HauJIy4diero peucHusA B
MPUKIAAHBIX 3aaa4ax

[Ipumenenne npou3BOIHOM
VIS OTIPEJICIICHUS] CKOPOCTH
U YCKOpEHHS Mmpoliecca,
3aJlaHHOTO (POPMYJION MU
rpaduxom

[IpumeneHnue mpou3BOTHON
JUIS OTIPEJICIICHUS] CKOPOCTH
U YCKOpEHHS MmpoIliecca,
3aJlaHHOTO (POPMYIION MITH
rpaduKoM

Kommnoszurnus ¢yHkimit

18
19

Kommosutus ¢yHKImi

Kommnoszurnus ¢yHkimit

20

I'eomeTpuueckue o6passl
YpaBHEHUH Ha
KOOPJWHATHOM TIOCKOCTH

21

22

23

I'eomerpuueckue oOpassl
YpaBHEHUN Ha
KOOPJMHATHOM IIJIOCKOCTH
KonrtponbHas pabora:
"HUccnenoBanue GyHKIMHA ¢
MOMOUIBIO TPOU3BOTHON"
IlepBooOpa3Hasi, OCHOBHOE
CBOWCTBO MEPBOOOPA3HBIX

https://resh.edu.ru/subject/lesson/4924/

24

[TepBooOpazubie
AJIEMEHTapHbBIX (PYHKINH.

https://resh.edu.ru/subject/lesson/3993/




25

26

[TpaBuia HaXOXKACHHS
MepPBOOOPA3HBIX

[TepBooOpazubie
AJIEMEHTaPHBIX (PYHKLIUH.
[IpaBuna HaxoXAEHUS
MepBOOOPaA3HBIX

Hurerpai.

['eomeTpuyeckuii cCMbICT
UHTerpaia

https://resh.edu.ru/subject/lesson/3993/

https://resh.edu.ru/subject/lesson/3993/

27

Beruucnenune
OIIPEACIIEHHOT O UHTETpaja
o popmyne Herorona-
JleitOunIa

https://resh.edu.ru/subject/lesson/4037/

28

Beruucnenune
OIIPEACIIEHHOT O UHTETpaja
o gopmysne HproToHa-
JleitbHuia

https://resh.edu.ru/subject/lesson/4037/

29

30

31

[IpumeHeHne nHTErpaa
JUTST HAXOKIIEHUS TITomaei
IJIOCKUX (Uryp

IIpumeneHne nHTErpana
JUIsl HAXOXKACHUS 00bEMOB
Tre€OMETPUUYECKUX TET

[Ipumeps! perieHni
Qg depeHIranbHbIX
ypaBHEHUH

https://resh.edu.ru/subject/lesson/6118/

https://resh.edu.ru/subject/lesson/6118/

32

[Ipumeps! pemennit
mudepeHImaTbHBIX




33

34

YpaBHEHUU

Marematnueckoe

MOACIIMPOBAHUE PCATIBHBIX

MIPOIIECCOB C TOMOIIBIO
muddepeHIaTbHBIX
ypaBHEHUU
Konrponsnas pabora:
"[TepBooOpa3zHas u
uHTerpan

https://resh.edu.ru/subject/lesson/4163/

35

Tpuronomerpuueckue
(byHKINHU, UX CBOMCTBA U
rpaduKu

https://resh.edu.ru/subject/lesson/6111/

36

37

38

Tpuronomerpuueckue
(GyHKINHU, UX CBOHCTBA U
rpaduKu
Tpuronomerpuueckue
(GyHKINHU, UX CBOMCTBA U
rpaduxu
Tpuronomerpuueckue
(GyHKLINHU, UX CBOMCTBA U
rpaduxu

https://resh.edu.ru/subject/lesson/3923/

https://resh.edu.ru/subject/lesson/4920/

39

Tpuronomerpuueckue
(GyHKIIUH, UX CBOWCTBA U
rpaduxu

40

OT160p KOpHEN
TPUTOHOMETPHUUECKHUX
YpPaBHEHUH € TOMOIIBIO
TPUTOHOMETPUYECKOMN




41

42

43

44

OKPYKHOCTH

OT10op KOpHEH
TPUTOHOMETPHUYECKHUX
YpaBHEHUI C TOMOIIbIO
TPUTOHOMETPUUYECKOM
OKPYKHOCTH

OT10op KOpHEH
TPUTOHOMETPHYCCKUX
ypaBHEHHUH C MOMOLIBIO
TPUTOHOMETPHYECKON
OKPY>KHOCTH

OT10op KOpHEH
TPUTOHOMETPHYECKUX
YpaBHEHUH C IIOMOILBIO
TPUTOHOMETPHYECKOH
OKPY>KHOCTH

Pemenne
TPUTOHOMETPUUYECKUX
HEpPaBEHCTB

https://resh.edu.ru/subject/lesson/4738

https://resh.edu.ru/subject/lesson/4738/

https://resh.edu.ru/subject/lesson/4738

45

Pemenue
TPUTOHOMETPUYECKUX
HEPABEHCTB

https://resh.edu.ru/subject/lesson/4738/

46

47

Pemmenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

Pemenue
TPUTOHOMETPUUYECKUX
HEpPaBEHCTB

https://resh.edu.ru/subject/lesson/4738/




48

KontponbHas pabora:
"I'paduxu
TPUTOHOMETPUUECKUX
GyHKIHH.
Tpuronomerpuueckue
HepaBeHCTBA"

49

50

51

OCHOBHBIE METOJIBI
pEIICHUS TOKa3aTeIbHBIX
HEPABCHCTB

OCHOBHBIE METO]IbI
peLIEHHs TOKA3aTEIbHbIX
HEpPABEHCTB

OCHOBHBIE MCTOABI
PCUICHUA ITOKA3aTCIIbHBIX
HCPABCHCTB

52

OCHOBHBIE METOJIBI
pEIICHUS TTOKa3aTeIbHBIX
HEPaBEHCTB

53

OCHOBHBIE METObI
pelreHus
JorapuPpMUUECKUX
HEPaBEHCTB

54

OCHOBHBIE METObI
pelreHus
JorapuPpMUUECKUX
HEPABCHCTB

55

OCHOBHBIE METOBI
pelreHus
JorapuPpMUUECKUX




56

HCpPaBCHCTB

OCHOBHBIE METOIbI
pelIeHus
JIOrapu(PpMUISCKHX
HEPABCHCTB

57

OCHOBHBIE METOIBI
pElICHUs UPPAIMOHATBHBIX
HEPABCHCTB

58

59

60

61

OCHOBHBIE METOJIBI
pEIICHUS UPPAITMOHATTEHBIX
HEPABCHCTB

OCHOBHBIE METO]IbI
pELIECHHS UPPALMOHATBHBIX
HEpPABEHCTB

OCHOBHBIE METO]IbI
pELIEeHNs UPPALMOHATIBHBIX
HEPABEHCTB

['paduueckue meToap
pELIECHNs NPPALMOHAIBHBIX
ypaBHEHUH

62

['paduueckue meToap
perieHus: upparoHaIbHBIX
YpaBHEHUU

63

64

I'paduueckue meToap!
perieHus oKa3aTeIbHBIX
YpaBHEHUI

I'pacdmueckue MeToab!
pelIeHus MoKa3aTeNbHbIX




65

HCpPaBCHCTB

I'padmueckue meToap
pelieHus
Jorapu(pMUIECKUX
YpaBHEHUI

66

I'padmueckue meToan
pelieHus
JorapupMHUUECKUX
HEPaBEHCTB

67

I'padmueckue MmeToap!
pereHust
JorapupMHUIECKUX
HEPaBEHCTB

68

I'padmueckue MmeToap!
pelIeHNs [TOKa3aTeIbHbIX U
JorapuPMUUECKUX
YpaBHEHUU

69

['paduueckue meToap
pelIeHNs TOKa3aTeIbHbIX U
J0rapuPMUUECKUX
YpaBHEHUU

70

71

I'paduueckue MeTo b1
PEIICHUA MMOKA3aTCIbHBIX U
JorapuQMUUECKUX
HEPABEHCTB

I'paduueckue MeTo b1
pELIeHNs T0OKA3aTeIbHbIX U
JorapuPpMUUECKUX
HEPABEHCTB




72

KontponbHas pabora:
"NppanmoHanbpHele,
MOKa3aTeJIbHbIC U
norapuMUIeCKue
HepaBeHCTBa"

73

KommiekcHbie unca.
Aunrebpanueckas u
TPUTOHOMETPHYECKAS
(dhopMEI 3anTCH
KOMILIEKCHOTO YHCIIa

https://resh.edu.ru/subject/lesson/4115/

74

KomruiekcHbie unca.
Anrebpanueckas u
TPUTOHOMETPHYCCKAS
(hopMEI 3aTTCH
KOMILIEKCHOTO YHCIIa

75

76

77

Apudmernueckue
OTIepaluy C KOMIUIEKCHBIMU
qHCIaMA

Apudmernueckue
OTEpaLMU C KOMIUIEKCHBIMU
qucIaMu

N3006pakenue
KOMIUIEKCHBIX YHCEIl Ha
KOOPJIMHATHOH IIOCKOCTH

https://resh.edu.ru/subject/lesson/4930/

https://resh.edu.ru/subject/lesson/4103/

78

N3obpaxkenune
KOMIIJICKCHBIX YHCECJI HA
KOOPJIUHATHON TUIOCKOCTH

https://resh.edu.ru/subject/lesson/4103/

79

®opmyna Myaspa. Kopau
n-Ol CTEINEHN U3




80

KOMILJICKCHOTO YHcJIa
®opmyna Myaspa. Kopau
Nn-oi CTEIIeHH U3
KOMILJICKCHOTO YHcJIa

https://resh.edu.ru/subject/lesson/4930/

81

IIpuMeHeHrEe KOMIUIEKCHBIX

YHCEIT [T PEIICHUS
(bu3HUECKUX U
reOMETPUYECKUX 3a/1a9

82

83

84

KonTponbHas padora:
"KomriekcHele yucina'

HaTypaJ'IBHHe H 1 CJIbIC
qucja

HarypanbHble u niensie
qucia

85

86

[IpuMeHeHne npu3HaKoB
JEIIMMOCTH LIETIBIX YUCEI
IIpuMeHeHne NpU3HAKOB
JENMMOCTH LIEIIBIX YUCEI

87

[IpuMeHeHne npu3HaKoB
JEIUMOCTH LIEIIBIX YUCEN:
HO u HOK

88

[IpuMeHeHne npu3HaKoB
JEJIAMOCTH LIEJIBIX YUCEIL:
HOJ u HOK

89

90

[IpumeHeHne MpU3HAKOB
JEJIMMOCTH LIEJIbIX YHCE:
OCTaTKH MO0 MOJYJIIO

[IpumeHeHne MPU3HAKOB




91

92

JCIINMOCTH L CJIbIX YHUCCII:
OCTAaTKH 110 MOAYJIIO

[IpuMeHeHne nMpu3HAKOB
JIEJIMMOCTH LIEIbIX YHCENT:
anroput™ EBkiuaa nis
pelieHus 3a/1a4 B 1EIbIX
YHclIax

KoHntposbHas pabora:
"Teopus menbix yucen"

93

CucremMa 1 COBOKYITHOCTh
ypaBHeHUI. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-
CJIeJICTBHS

94

CucremMa 1 COBOKYITHOCTh
ypaBHeHUI. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-
CIIEJICTBUS

95

OCHOBHBIE METOTBI
peLIeHus CUCTEM U
COBOKYITHOCTEM
palMOHAIBHBIX YPAaBHEHUI

96

OCHOBHBIE METOJIBI
pEIICHUS CUCTEM H
COBOKYITHOCTEM
HPPAIMOHATTLHBIX
YpaBHEHUU

97

OCHOBHBIE METOBI
pEIICHUS CUCTEM H
COBOKYITHOCTEM




98

ITOKa3aTCJIbHBIX ypaBHCHI/Iﬁ

OCHOBHBIE METO/TbI
pEIIeHUs CUCTEM U
COBOKYITHOCTEH
MOKa3aTeIbHBIX YPAaBHEHUIM

99

OCHOBHBIE METOBI
pELIEHUs CUCTEM U
COBOKYIHOCTEH
JorapupMUUECKUX
ypaBHEHUH

100

OCHOBHBIE METO/BI
pELIeHUs CUCTEM U
COBOKYIHOCTEH
JorapupMUUECKUX
ypaBHEHUH

101

102

[IpumeneHne cucrteM K
PELIEHUI0 MATEMATHYECKUX
3a/1a4 ¥ 3aJa4 u3
pa3nuYHbIX 001acTeil HayKu
U pEaJIbHOU KU3HH,
HMHTEpIpeTaLys
ITOJIyYEHHBIX PE3YJIBTATOB

[Ipumenenne cucreM K
PELIEHUIO0 MATEMATUYECKUX
3a7a4 U 3aJ1a4 u3
pa3IMYHbIX 00JacTel HAyKH
Y peajbHOU KU3HU,
UHTEpOpeTaus
MOJYYEHHBIX PE3yJbTaTOB




103

[IpuMeHeHne HEpaBEHCTB K
PELIEHUI0 MATEMATUYECKUX
3a/1a4 ¥ 3aJa4 u3
pa3IMYHBIX 00JacTel HAYKH
U peajbHOMU KU3HU,
WHTEpIpeTaLus
MTOJIyYEHHBIX PE3YJIBTATOB

104

Konrponsnas padora:
"CucTtemMsbl palioOHaIbHBIX,
UppaIOHATEHBIX
MIOKa3aTeNbHBIX U
Jorapu(MUUECKUX
ypaBHeHUI"

105

PanvonaneHbIE ypaBHEHUS
C mapameTpaMu

https://resh.edu.ru/subject/lesson/4145/

106

107

PanmonanbHbie
HEpPABEHCTBA C
rapaMeTpamu

PanmonanbeHble cucTeMBI ¢
napameTpamu

108

Hppaumonanbusie
YpaBHEHUS, HEPABEHCTBA C
rapameTpamu

https://resh.edu.ru/subject/lesson/4145/

109

110

HppanmoHaibHbIe CUCTEMBI
C mapameTpaMu

[Toka3zarenbHbIE ypaBHEHMUS,
HEPaBEHCTBA C
napameTpamu




111

112

[Toka3zaTenbHBIE CHCTEMBI C
napameTpamu
Jlorapudmuueckue

ypaBHEHHUSI, HEPABEHCTBA C
napameTpamu

113

Jlorapudpmuueckue
CHCTEMBI C ITapaMeTpaMu

114

115

116

Tpuronomerpuueckue
YPaBHEHUs € ITapaMeTpamMu
Tpuronomerpuyeckue
HEPAaBEHCTBA C
napaMmeTpamu
Tpuronomerpuueckue
CHCTEMBI C ITapaMeTpaMu

117

[TocTpoenune n
HCCIIEA0BAHUE
MaTeMaTHUECKUX MOJenIei
peaNbHBIX CUTYALMH C
IIOMOUIBIO YPaBHEHUH C
napameTpamu

https://resh.edu.ru/subject/lesson/6318/

118

[Toctpoenue u
HCCIICIOBAHUE
MaTeMaTHYECKUX MOJelIei
peanbHBIX CUTYALIHH C
IIOMOIIILIO CUCTEM
ypaBHEHUH C IapamMeTpamu

119

[Toctpoenue u
UCCIIEIOBaHKE




120

121

MaTeMaTUYeCKUX MOJENEH
peanbHBIX CUTYALUH C
IIOMOUIBIO CUCTEM
YPaBHEHUH € ITapaMeTpamMu
KonTponbHas pabora:
"3agayu ¢ napameTpamu"
[ToBTOpenue, 060061IeHNE,
CUCTEMaTHU3alis 3HAHHUM:
"VpaBuenus"

122

[ToBTOpeHue, 06001IEHNE,
CHCTEMaTH3aINsI 3HAHUH:
"VpaBHeHus"

123

124

125

126

[ToBTOpeHue, 06001IeHNE,
CHCTEeMaTH3alus 3HAHUI:
"VpaBuenus. CucreMbl
ypaBHEHH"

[ToBTOpenue, 06061IeHNE,
cucTeMaTu3alus 3HaHuH:
"HepaBeHncrna"

[ToBTOpenue, 06061IeHNE,
cUCTeMaTHU3alys 3HAHMI:
"HepaBencrsa"

[ToBTOpenue, o6o0IIEHNE,
cucTeMaTU3alus 3HAaHUM:
"HepaBencrsa"

127

[ToBTOpenue, o6o0mEeHNE,
cucTeMaTu3als 3HaHuH:
"[IponsBoaHas u eé




128

npuMeHeHue"

[ToBTOpenue, 06001IeHNE,
CHCTEMAaTH3alMsl 3HAHUI:
"IIpousBoaHas u e€
npuMeHeHue"

129

[ToBTOpeHue, 06001IeHNE,
CHCTEMAaTH3aIHsI 3HAHUM
"I[IpousBoaHas u e€
npuMeHeHue"

130

[ToBTOpeHue, 06001IEHNE,
CHCTEeMaTH3allus 3HAHHI:
"NuTerpan u ero
npuMeHeHue"

131

132

133

134

[ToBTOpenHue, 06001IeHNE,
CHCTEMaTH3aINsI 3HAHUH:
"OyHrIIn"

[ToBTOpenue, 06061IeHNE,
cucTeMaTu3alus 3HaHuH:
"OyHrIIn"

[ToBTOpenue, 06061IeHNE,
cUCTeMaTHU3alys 3HAHMI:
"OyHKIMN"

Hrorosast KOHTpOIBHAS
pabora

135

136

Hrorosast KOHTpOIbHAS
paborta

[ToBTOpeHue, 06001IeHNE,
cUucTeMaTu3alys 3HaHUI




OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

136

11







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

AJireOpa U Hayas1a MaTeMaTudeckoro ananausa. 10-11 kiaaccebl. YueOHUK.

bazoBeiit u yrinyonennsiit ypoBau. 2024. Yue6nuk. Anumos . A. U3narenscTBo
"I[IpocBemienue"

METOANYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

* MeToauyeckne peKOMeHIaANH M0 y4eOHUKY "AnreOpa v Hadasa aHaiusa'
10-11 xnaccer /ABTop: Anumos 1. A., U3gatensctBo "[Ipocsemienue” 2020.

* AnreOpa n Havana aHanu3a, 10-11 kimaccsl, B AByx vactsx. [loypounoe

IIaHupoBaHMe 1o yueOHnky Anumonsa LII.A/ ABTop-coctaButens: I'puroprepa
I'.U., U3paTenbcTBO «Yuuteaby, 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

* http://window.edu.ru/ DnexkTpoHHas OMOIMOTEKA YUSOHUKOB U METOAMYECKUX

MaTepHuaioB
* http://www.math.ru Martepuansl o MmaTeMaTuke B ENMHON KOJIEKIN

M(pPOBBIX 00PA30BATEIBHBIX PECYPCOB
* http://school.msu.ru Marematuka. [lIkona. byaymee. Cait yuurens

maremaTuku A.B. [lleBkuHa
* http://www.etudes.ru Marematuueckoe oOpa3oBaHKE: MPOIILIOE U HACTOSIIEE.

NuTepHeTOMOIMOTEKA IO METOUKE MPEMOIaBaHUsI MATEMATUKH
* http://www.exponenta.ru ITopran Allmath.ru — Bcs Maremaruka B oqHOM

MECTC
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