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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecreunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
M3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOM HayKu, KoTopas (OpMyJIupyeT CBOU
JOCTUKEHHS B MaTeMaTu4yeckon hopme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJIaJlbIBAaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH pa3BUTUSI SKOHOMHUKH U OOIIIECTBEHHOU JKU3HH,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajdbHEHIIero oOpa3oBaHus U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTHYE€CKOrOo aHajlu3a pa3BHBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, J0Ka3bIBAThb
YTBEPKJICHHS ¢ NOMOIIBIO MHIAYKLUHH U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe ¥ KOHKPETH3allhl0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xone u3yuyeHusi yueOHOro kypca «AinredOpa v Hayalla MaTeMaTHYECKOTO
aHalln3a» 00ydYaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPHUKIAJHBIX 3a]ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEANbHBIX CUTyaluH,
UHTEPHpPETallMd  TOJYYEHHBIX  pElIeHWi, 3HaKOMATCS ¢  MOpUMepaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHbIil Kypc o00nanaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHO
JEATEeIIbHOCTH, TpeOyromeld MpoAOKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeTomuku oOOydeHHs] anredpe M HadajlaM MaTeMaTHYeCKOro
aHaJIM3a JICKUT AeATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTH4Ye€CKOro
aHaJIM3a» BBIIEJICHBI CIEAYIOLIUE COACPKATENBHO-METOANYECKUE TUHUM: «YHucna
U BBIYUCIICHU», «DyHKINU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauamna
MaTeMaTH4ecKoro aHanusa», «MHoO)kecTBa U JIoTMKa». Bce OCHOBHbIE



COJIEPKATEIBPHO-METOANYECKHE JIMHUM HW3YYalOTCS Ha TPOTSHKCHUH ABYX JIET
oOydeHHUs] Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBCHHO JOTIOJHSIS
JpyT Ipyra U MOCTEIICHHO HACHIIAsACh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
y49eOHBI KypC SBISETCS WHTCTPATUBHBIM, IIOCKOJIBKY OOBeAMHSET B cebe
collepKaHNEe HECKOJIbKUX MATeMAaTWYeCKHX IUCIUIUINH, TaKuX Kak anre0pa,
TPUTOHOMETpPHSI, MaTEeMaTHUECKU aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJEBAlOT Bc€ Ooiee
IIUPOKAM MATEMAaTHYECKUM ammapaTroM, Y HUX MOCJIeI0BATEIHHO (HOPMUPYETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MaTEeMaTHYECKYyI0 MOJIENb pPEalbHON
CUTYaIlNH, IPUMEHATH 3HAHUS, TOJYICHHBIC TIPH U3YYCHUH YIeOHOTO Kypca, IS
pEIIeHUs] CaMOCTOSATEIBHO CPOPMYIUPOBAHHON MaTEeMaTHUECKOM 3a/lauu, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUS «Uucia ¥ BBIYHCICHHS» 3aBepIiacT
(dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oouiero
oOpa3oBaHus 0co0O€ BHUMaHue  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CEO0sI MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucy YHCIa, YMEHUE JenaTh NPUKUAKY, BBIMOIHATH MPHUOIMKEHHBIC
BEIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMU. 3HAKOMbIe OOYy4YaloImMUMCS MHOXECTBA HATYPaIbHBIX, IEJIBIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMITJIEKCHBIX 4Hcel. B KakIoM H3 3THX MHOXKECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My CIenu(pUIeCKUe 3aJaud W ONEepaluu: JeJICHHe Haleno,
OTEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paIMOHAIBHBIX ¥ UPPAIMOHATIBHBIX YUCEN, apu(PMETHUECKUE OTEPAINH, a TaKkKe
U3BJICUCHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUJIEKCHBIX YHCElL.
bnarogapsi mocienoBaTenbHOMY PACHIMPEHUIO Kpyra HCIOJIB3YEeMbIX YHCENl U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NPUMEHEHUS I PEIICHUS Pa3IMYHBIX 3a/1a4
dbopmupyeTCcsi TIpeICcTaBlIeHUe O €IMHCTBE MAaTEMAaTUKH KaK HaykKu U €€ poJid B
MOCTPOCHUU MOJIENICH PEaJIbHOTO MHpa, IIUPOKO HCIOIB3YIOTCS 0000IIeHUE |
KOHKpETHU3aIHSI.

Jluaus «YpaBHCHUS M HEPABCHCTBA» PEATU3YETCS Ha MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene I[lporpaMmpl TPETyCMOTPEHO pEIICHHWE COOTBETCTBYIOIIMX 3aj1ad. B
pesynbrare OOydYarolIuecss OBJAQJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
palMOHANBHBIX, HWPPANMOHAIBHBIX, TOKA3aTeIbHBIX, JIOTApUPMUUYCCKUX U
TPUTOHOMETPHYCCKUX YpPAaBHCHHM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
collepKalux MmapaMeTpsl. llojlydeHHbIE YMEHHS IIMHPOKO HCIIOJIB3YIOTCS TIPH
WCCIIeNOBaHNH (DYHKIMA C TIOMOIIBI0 TTPOU3BOAHON, TPHU PEIICHUH MPUKIIATHBIX



3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAauOOJbIINX U HAUMEHBIIUX 3HAYEHUN (QPYHKIUU.
JlanHasi conepxkaTesbHasi IMHUA BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl MO  ¢opMysiaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHM, a TAaKXKE BBIPAKECHUM,
COJIEpKaIINX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOJIWUT  JajbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaroImuXcs, (OPMUPYIOTCS HABBIKUA JETYKTUBHBIX
paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMU  (QoOpMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npeniaraeT 3()QPEKTUBHBIE WHCTPYMEHTBI MJisi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HArJAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JUHUA «DyHKIMM W TpaQUKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, UX CBOICTB
U rpaduKoB, UCHIOIb30BaHUE (PYHKUMU 7S pEelIeHUs 3a7ad U3 JpYruX y4eOHbIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [Ipum 3TOM OosiblllIoE BHUMaHUE
ynensiercs: (popMHpOBaHUIO YMEHHUS BbIpaKaTh (OpMyJamMH 3aBUCUMOCTU MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HAaBBIKOB, IMO3BOJISIOIIMX BbIpAXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4yHOi (opme: aHaTUTHYECKOM, rpaduueckoid u cioBecHO. Ero u3yuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaius3ay IMO3BOJISIET
CYLIECTBEHHO PAaCIIUPHUTh KPYT KaK MaTeMaTHUYECKHX, TaK U MPUKIAJAHBIX 3a/ad,
JOCTYIHBIX OOYyYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTyp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpeHHsl TpolieccoB. JlaHHas coaepkarenbHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTYyaluH,
NO3BOJISIET HAXOJAWTh HAWJIydllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3a]la4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYE€CKOTrO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTro, (OpPMaIbHO-JIOTHYECKOTO U
KPEAaTUBHOIO MBbIIUICHHS, (OPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HarT O



BBIJIAIONIMXCSI pe3yJibTaTaX, IOJYYEHHBIX B XOJ€ pa3BUTHS MaTEMaTHKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTeapHO-MeToANYeCcKas JIMHUS «MHOXeCTBa U JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOKECTB M MAaTEeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIIKOJIPHOM MaTeMAaTHKHU
U TpejararoT HaumboJjiee YHUBEPCAIBHBIM S3BIK, OOBEIMHSIOIIMN BCE pPa3/eibl
MaTeMaTUKH MW e TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN  S3BIK
COBPEMECHHOW MAaTEMaTHUKH W HCIIOJIh30BATh €TO IJISi BBIPAKEHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CJeAyeT IpU3HaATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYeCKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJi3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIE TMPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalluii, WCCIEAOBAHMS O3TUX MOJIENIEH C TOMOIIBIO afmapara airedopbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIluy IOJYyYCeHHBIX pe3yJIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KAKIIBIN M3 Pa37eiioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETHU3UPOBATh  MPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTeMaTHICCKOTO aHAIN3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa ¥ Hadaja MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COIEPKAHUE OBYYEHHUA 10 KJIACC

Yucna u evivucnenusn

Panmonanbupie  uyncina. OOBIKHOBEHHBIE U JECATUYHBIE JAPOOH, MPOICHTHI,
OeckoHeuHble nepuoauueckue apodu. [Ipumenenue apoOell W MPOLEHTOB Ul pEIICHUs
NPUKJIAIHBIX 33]1a4 U3 PA3JIMYHBIX OTPACIIE 3HAaHUI U pealbHON XKU3HU.

JleiicTBuTenbHble yncia. PanrioHanbHble M UppallMOHANIbHBIE Yicia. ApudmMeTnueckue
olepanuy ¢ JEHCTBUTENIBHBIMU YncaaMUu. Moaynb NEHCTBUTEIBHOIO YUCIIA U €70 CBOWCTBA.
[Tpubnuxk€éHHbIe BBIYMCIECHUS, NpPaBUIA OKPYIJIEHUS, NPUKUIKA U OLEHKa pe3ysbTara
BBIYUCIICHUM.

Crenenp ¢ uenabIM Ioka3zareneM. bumuoom Hrerorona. Mcmonb3oBaHue HOAXOISIIEN
(GopMBI 3anKcyu AEUCTBUTENIBHBIX YHCEN JUISl pEIICHUs IPAaKTUYECKUX 33]1a4 U IPECTaBICHUS
JAHHBIX.

ApudpmeTnueckuii KOpeHb HaTypajIbHOU CTENEHU U €r0 CBOMCTBA.

CreneHp C¢ palMOHaJIbHBIM IIOKA3aTeJIEM U €€ CBOMCTBA, CTENEHb C JEHCTBUTEIBHBIM
MIOKAa3aTeJEeM.

Jlorapudm uuncna. CoiictBa orapugma. JleciTUHUHbIE U HATYpaJbHbIE JIOTapU(PMBI.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC YHMCIIOBOIO ApTyMEHTa. APKCHUHYC, ApKKOCUHYC U
apKTaHT€HC YKMCIIOBOTO apryMEHTa.

YpaBHeHUs] M HEPAaBEHCTBA

ToxaecTBa M TOXIECTBEHHbIE NpeoOpa3OBaHUs. YpPaBHEHHE, KOpPEHb YpPaBHEHUS.
PaBHOCUIIBHBIE YpaBHEHMSI M YpaBHEHMI-CIIEACTBUA. HepaBeHCTBO, pelieHne HEpaBEeHCTBaA.

OCHOBHBIE METOJbl pEHICHUs LeNbIX U JPOOHO-pAallMOHATBHBIX YPAaBHEHUH U
HEPAaBEHCTB. MHOIOWIECHBI OT OAHOW NEepeMEHHOW. JleneHne MHOrowieHa Ha MHOTIOYJIEH C
octatkoM. Teopema be3y. MHorounensl ¢ nenbiMu ko3gdunuentamu. Teopema Buera.

[IpeobpazoBaHMs YUCIOBBIX BBIPAXKEHUH, COIEPIKAIUX CTETIEHN U KOPHHU.

WppaunonanbHble  ypaBHEHMsl. (OCHOBHBIE METOJbl PELIEHUS HUPPALUOHAIBHBIX
YpaBHEHUH.

ITokazarenpHble ypaBHeHUs. OCHOBHBIE METO/IbI PEIICHUS I0KA3ATEIBHBIX YPABHEHUIA.

[IpeoGpazoBaHue BeIpa)eHH, COAEPKAIIUX JIOTaApU(MBI.

Jlorapudmuueckre ypaBHeHHS. OCHOBHBIE METOJbI PELIECHUS JOrapuPpMUUECKUX
YpPaBHEHUH.

OcHoBHBIE TpUroHOMeTpuueckue (opmynbl. IIpeoOpa3oBaHue TPUTOHOMETPUUYECKUX
BBIp@KCHUU. PellieHne TpuroHoMeTpuIECKUX ypaBHEHU .

Pemenue cucreMm JIMHEWHBIX ypaBHEHHMH. Marpuiia CUCTEMbI JIMHEHMHBIX YPaBHEHUU.
Onpenenutens MaTpulbl 2X2, €ero reOMETPUYECKUN CMBICI M CBOMCTBA, BBIYHUCIEHUE €0
3HAUEHUs, NPUMEHEHUE OINPEACIIUTENS s PELIEHUS CHUCTEMBbl JIMHEWHBIX YPaBHEHHIA.
Pemrenne mpukiagHbIX 3a1ad C MOMOLIBIO CHCTEMBI JIMHEMHBIX ypaBHeHUU. MccnenoBanue
ITOCTPOCHHOW MOJENH C OMOIIBI0O MaTPUI] U ONIPEAECTUTENEH.

ITocTpoeHre MaTeMaTUYECKUX MOJEIIEN PEAIbHOM CUTYALIMH C IIOMOIIBIO YPAaBHEHUN U
HepaBeHCTB. [IprMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUI0 MaTEMaTHMYECKHX 3a/Jad U
3a/1a4 U3 pPa3InYHbIX 00JacTe HayKU U peajbHOM JKU3HHU.

DyHKIUH U rpaguK

Oynkuus, crnocoOsl 3amanus GyHkuu. B3aumHo oOpatnbie ¢yHkimu. Kommosunms
byukuuit. I'papuk Gynkuun. dnementapHble npeodpa3oBanus rpadukoB QyHKIMA.

OOnacte onpeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuun. Hymn ¢dyHkoum.
[TpomexxyTku 3HakonocTostHCTBA. YETHBIE M HeU€THRIE QpyHKuMU. [leproamueckue GyHKIHH.



[TpomexxyTKu MOHOTOHHOCTH (pyHKIMU. MakcuMyMbl 1 MUHMUMYMBbI QpyHKuuu. HanGomnbiee
Y HauMEHbIIIee 3Ha4eHUs (PYHKIIMH Ha IPOMEKYTKE.

Jluneiinas, KBaapaTUyHas ©  JAPOOHO-IMHEWHas  QyHKIUU.  DJIeMEeHTapHOe
UCCIIEIOBAaHUE U TOCTPOEHUE UX TPA(PHUKOB.

CrenenHas (yHKIUS C HaTypaJbHBIM U IIeJIbIM NOKa3aTesneM. E€ cBoiicTBa u rpaduxk.
CpolicTBa U rpauK KOpHA N-Oi CTENEHW Kak (PyHKIMHU OOpaTHOM CTENEHU C HaTypaJbHbIM
IIOKa3aTeJEM.

[lokazaTenpHass u Jorapudmuueckas (QyHKUUMH, UX CBOWCTBa M TIpaduKu.
Hcnonb3oBanue rpapukoB (yHKUUN 1)1 PELICHUS] YpaBHEHUH.

Tpuronomerpuueckas OKpPYKHOCTb, ONPEAEICHHE TPUTOHOMETPUYECKUX (YHKUUN
YHCIIOBOTO apryMEHTA.

OyHKIMOHATIBHBIE 3aBUCHMOCTH B pealbHbIX Ipolieccax M sBieHusX. [papuku
peabHBIX 3aBUCUMOCTEH.

Hayana maTeMmaTu4ecKoro aHajimsa

ITocnenoBaTenbHOCTH, CIOCOOBI 3aJlaHus NIOCJIEJOBATEIBHOCTEM. Meton
MaTeMaTH4eCKON MHAYKIHH. MOHOTOHHBIE M OTPaHUYEHHBIE MTOCIEA0BATENBHOCTH. McTopus
BO3HUKHOBEHMSI MAaTEMAaTHYECKOIO aHAIM3a KaK aHajau3a 0ECKOHEYHO MaJlbIX.

Apudmerndeckass U TreomeTpuueckas rnporpeccud. beckoHeuHo —yObIBaromias
reomeTpuueckass mporpeccus. Cymma OeCKOHEUHO YOBbIBalolled TreoMeTpudecKon
nporpeccun. JIMHEHHBIM W DKCIOHEHIMAIBbHBIA pocT. Umcno e. Popmyna CIOKHBIX
IIPOLEHTOB. McIoib30BaHUE MPOTPECCHM JIA PELIEHUS pealbHBIX 3aJad IPHUKIaJHOIO
Xapakrepa.

HenpepbiBubie (pyHKIMM U ux cBoicTBa. Touku paspeiBa. ACHMITOTHI T'padUKOB
¢bynkuuii. CBoiicTBa QyHKIIMI HEMPEPHIBHBIX Ha OTpe3Ke. MeToa MHTEpBaOB AJIs PElIeHUs
HepaBeHCTB. [I[pruMeHeHne CBONCTB HENMPEPHIBHBIX (DYHKITUHN IS PEIICHUS 3a/1a4.

IlepBass u BrOpas mnpou3BoaHble ¢GyHKIUK. OmnpeneneHue, T€OMETPUUYECKUNA U
($u3MUYeCKHil CMBICI MPOU3BOAHOM. YpaBHEHHE KacaTelbHOU K TpaduKy QyHKINU.

[IpousBonHbie dneMeHTapHbIX (yHKIUH. [Ipous3BomHas CyMMbl, TPOU3BEACHUS,
YaCTHOTO U KOMIO3UIIUU (YHKIIHH.

MHoxkecTBa M JIOTHKA

MHO)k€eCcTBO, omepanuuMu HaJ MHOXECTBAMH M HMX CBoMcTBa. Jlmarpammbl Oitnepa—
Benna. IIpuMeHeHHe TEOPETUKO-MHOXXECTBEHHOIO ammapara Uil OIMCaHUs pPEAbHBIX
MIPOLIECCOB U SIBJIICHUH, TP PEIICHUH 3a/1a4 U3 IPYTUX Y4eOHBIX MPEAMETOB.

Onpenenenve, Teopema, CBOHCTBO  MaTeMAaTUYeCKOro OOBEKTa,  CIEJICTBHE,
J0Ka3aTelIbCTBO, PABHOCWIbHBIC YPABHEHHS.



INTAHUPYEMBIE  PE3VJIBTATBI OCBOEHMA  YYEBHOI'O KYPCA
«AJIT'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YITJIYBJIEHHBIN  YPOBEHb) HA VYPOBHE CPEJIHET'O OBIIET'O
OBPA30OBAHHMA

JINYHOCTHBIE PE3YJIBTATDI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh TPAKIAHCKON MO3ULMKM OOYYaroIlIerocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUMCKOTO OONIECTBA, MPEJCTABICHUE O MATEMaTUYECKHUX
OCHOBaxXx  (YHKIMOHUPOBAHHUS  PA3JIUYHBIX  CTPYKTYp, SIBICHUN, TMPOLEIYP
TPaKIAHCKOTO 00IIecTBa (BHIOOPHI, OMPOCH U APYTOe), yMEHUE B3aUMOICHCTBOBATH C
COIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBHUH C UX (YHKIMSIMHU ¥ HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCHMCKON TPaKIaHCKOW HWICHTHUYHOCTH, YBAKCHHUS K
MPOIUIOMY W HACTOSIIEMY POCCHUKMCKON MAaTeMaTHWKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSAM POCCHUMCKUX MATEMATUKOB W POCCUMCKOM MATEMAaTUYECKOW IIKOJIBI,
UCIIOJb30BaHUE HJTUX JOCTM)KEHHUW B JAPYrUX HayKax, TEXHOJIOTUAX, cdepax
SKOHOMMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHME JTyXOBHBIX IIEHHOCTEH POCCHICKOro Hapojaa, CcPopMHPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEJCHUS, CBS3aHHOTO C MPAKTHUYECKUM
NPUMEHEHUEM JOCTHKEHUM HAYKHW U JCSITEIBHOCTHIO YUYEHOT0, OCO3HAHWE JIMYHOTO
BKJIaJIa B IOCTPOEHNE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:



ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAs OCTETUKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]ay, PEIICHUN, pacCyXICHUI, BOCIPUUMYUBOCTD K
MaTEMaTUYECKUM aCTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSITh MaTeMaTUYECKUE 3HAHMSI B MHTEpEcax
3I0pOBOro M 0Oe3omacHoro o0Opasza >KW3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO (3I0pOBOE THUTaHUE, COAJAHCUPOBAHHBIM PEXKUM 3aHATUH U OTIbIXA,
perynspHas (Qusnyeckas aKTHBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE TIPU
3aHATHUSIX CIIOPTUBHO-030POBUTEIBHON JACATETHHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYZY, OCO3HAHUE IICHHOCTH TPYIOJIOOUS, MHTEPEC K Pa3TMIHBIM
chepam mnpodecCCHOHAIBHOM JEATEIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U e
MPWIOKEHUSIMH, YMEHHE COBEPINAaTh OCO3HAHHBIM BBIOOp Oyaymedr mpodeccnn u
peann30BbIBaTh COOCTBEHHBIC >KM3HEHHBIE IUIaHbl, TOTOBHOCTb M CIHOCOOHOCTH K
MaTEeMaTUYECKOMY 00pa30BaHHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUHM BCEW >KU3HHU,
TOTOBHOCTH K aKTUBHOMY YYacTHIO B PEIICHUH NMPAKTUYECKUX 3a/1a4y MaTEeMaTHUECKOU
HaIPaBJICHHOCTH;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh  DKOJOTHYECKOM  KYyJIbTYpbl, TOHHUMAaHUE  BIIHSHUS
COIMAIBHO-D)KOHOMHYECKUX TMPOIECCOB HAa COCTOSHUE MPHUPOJHOM M COLMAIBLHOMN
Cpe/bl, 0OCO3HAHUE TII00ALHOTO XapaKTepa SKOJOTMYECKUX MPoOieM, OpUEeHTAIUs Ha
MPUMEHEHNE MAaTEeMAaTHYCCKUX 3HAHWUU IS PEIICHMs 3a71ad B 00JaCTH OKPYXKaOIICH
Cpenpl, IJIAHUPOBAHHWE IIOCTYIIKOB M OIEHKH WX BO3MOXKHBIX ITOCICACTBUHN IS
OKpYXarouen cpepl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHPOBAHHOCTh  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHHUMAaHUE MaTeMaTHYeCKOU
HayKU Kak c(epbl 4eloBEeUECKOW JESTENIbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH
JUTSL Pa3BUTUS ITUBUJIM3AIMM, OBJIAJICHUE SI3BIKOM MATEMaTUKH WM MaTeMaTU4eCKOu
KyJIbTYPOU KaK CPEJICTBOM IMO3HAHMSI MHPA, TOTOBHOCTH OCYIIECTBIIATh MPOCKTHYIO U
UCCJIEIOBATEIBCKYIO JIEATEIbHOCTh MHANBUIYAIEHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIC 1eiiCTBUSA

ba3oBble jornyeckue 1eicTBUA:

BBISIBIISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE TMPU3HAKK MaTEMATUYECKUX
00BEKTOB, MOHSATUHN, OTHOIICHUN MEXIy MOHATUSIMH, (POPMYIUPOBATH ONpEACICHUS
NOHATHH, YCTaHABIMBATh CYUIECTBEHHBIM NMpPHU3HAK KiacCU(pUKAIIMU, OCHOBAHUS JUJIS
000011IeHHS U CPAaBHEHUSI, KPUTEPUHU TTPOBOJUMOTO aHAIU3a;

BOCIIPUHUMAT, bopMyIMpoBaThH u npeoOpa3oBbIBaTh CYXKIEHUS:
YTBEPAUTENbHBIE U OTPUIIATENbHbIE, EAMHUYHBIE, YACTHBIE U O0IIHE, YCIOBHbIE;



BBISIBJISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H M MPOTHUBOPEUUS B
(akTax, naHHBIX, HAOIMIOACHUSAX U YTBEPKICHUAX, IMpeliaraTb KPUTEPUH JUIS
BBISIBJICHHS 3aKOHOMEPHOCTEH U TIPOTUBOPEUHIA;

7enaTb BBIBOABI C HCIIOJIB30BAaHMEM 3aKOHOB JIOTHKH, JAEAYKTUBHBIX W
MHIyKTUBHBIX YMO3aKIIOYEHNUH, YMO3aKIIOUSHHI TI0 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENIbHO JIOKA3aTENbCTBA MATEeMAaTUYECKUX YTBEPIKICHHIMA
(mpsiMble W OT MPOTUBHOTO), BHICTPaMBATh APTyMEHTAIMIO, MPUBOJIUTH HPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMpATh CIIOCO0 perieHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BBIOUpaTh Harboiee MOAXOSAIMUN C yUETOM CaMOCTOSITEIBHO BBIJIEIEHHBIX
KPUTEPHUEB).

Bba3oBble uccienoBareibckme JeiCTBUS:

MCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT TIO3HAHMUA,
(opMyIupOBaTh BONPOCH], GUKCUPYIOLIUE MPOTUBOPEUNE, MPoOIeMy, YCTaHABINBATD
HUCKOMOE M JlaHHO€, (OpPMHUpPOBaTh THUIOTE3y, ApPTyMEHTHPOBATH CBOIO MO3UIIMIO,
MHEHHE;

IPOBOJIUTH CAMOCTOATEIBHO CINIAHUPOBAHHBIA 3KCIIEPUMEHT, HCCIEIOBAHUE T10
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OO0beKTa, SBJIEHHUA, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENIbHO  (pOpMynHpoBaTh OOOOILIEHUS M BBIBOJABI 10 pe3yJibTaTaM
MPOBEAEHHOTO HAOIOICHNS, UCCIIEIOBAHUS, OIICHUBATH TOCTOBEPHOCTH MOTYyYEHHBIX
pe3yJbTaToOB, BHIBOJOB M O000IICHUH;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TpoOIlecca, a TakXKe BBIABUTATH
MPEIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBJIITh AeUIMTH MHDOpPMAIMK, TaHHBIX, HEOOXOAWMBIX Ui OTBETa Ha
BOMPOC U I PEIICHUs 3aauH;

BbIOMpaTh MH(GOPMALKMIO U3 HCTOYHMKOB Pa3IMYHbIX THUIIOB, AHAJIU3UPOBATH,
CUCTEMATHU3UPOBaTh U MHTEPHPETUPOBATHh MH(GOPMALIMIO Pa3IMYHBIX BUIOB U (hopm
pEICTaBICHNUS;

CTPYKTYpUpOBaTh HHGOPMALMIO, NPEACTaBIATh €€ B pa3MyHbIX (popmax,
WJUTIOCTPUPOBATH TpauuecK;

OLICHMBATh HAAEKHOCTh MH(OPMALIMU MO CAMOCTOATEIBHO CHOPMYITHPOBAHHBIM
KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAIbHbIE y4eOHbIE 1eHCTBUS

OO0wmenne:

BOCHIPUHUMATh U (OPMYJIHPOBATH CY>KIEHUS B COOTBETCTBUU C YCIOBUSMH U
LEJISIMU OOIIEHHUS], ICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHMS B YCTHBIX U
NMCbMEHHBIX TEKCTAX, JAaBATh MOSICHEHUS 10 X0y PELIEHU 3a]a4l, KOMMEHTUPOBATH
IIOJIy4YE€HHBIN pe3yJIbTaT;

B XoA€ OOCYXIEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMBbl,
poOJIEMBI, pelIaeMoi 3aJauM, BbICKa3bIBaTh WJIEW, HALEJIECHHbIE HA MOUCK PEIICHHUS,
CONIOCTABIATh CBOM CYXKIECHUS C CYXICHUSAMM JAPYIMX YYaCTHMKOB JHAJIOTa,



oOHapyKUBaTh Pa3InYNe U CXOJICTBO MO3UIINMA, B KOPPEKTHOH opme HopMyTupoBaTh
pa3HOIIIACHsl, CBOU BO3PAKEHUS;

NPENCTaBIATh PE3YNbTAThl PEIICHUS 3a/aud, SKCIEPUMEHTa, HCCIEIOBaHUS,
POEKTa, CaMOCTOSITENIbHO BBIOMPATh (QoOpMaT BBICTYIUIEHHUS C YY€TOM 3ajiay
pe3eHTallMi U 0OCOOEHHOCTEH ayJUTOPHUH.

PeryisiTuBHbIE YHMBepPCAJbHbIE YYeOHbIe 1elicTBUSA

Camoopranusanus:

COCTaBJISITh IJIaH, AITOPUTM pEUICHUs 3aJayd, BBIOMpaTh CHOCOO pelIeHUs: ¢
Y4ETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM MH(OpMAITHH.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIN UHTEJJIEKT:

BJIaJICTh HABBIKAMM IMO3HABATEJIBHOW pe(IEKCUU KaK OCO3HAHUSI COBEPIIAEMBIX
JNEUCTBUI M MBICIMTENIBHBIX IPOIIECCOB, MX PE3YyJbTAaTOB, BJAJIETh CIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yJibTara PEIICHUS MaTeMaTUYeCKOM
3a/lauu;

NpEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IpPU PEIICHUU 3a]ayH,
BHOCUTh KOPPEKTHBBI B JIESITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX,
HaWJCHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJbTaTa LI U YCIOBUAM, OOBSCHATH MPUYUHBI
JOCTIKEHUSI WM HEJOCTIKEHUSI Pe3yJbTaTOB JACSITEIbHOCTU, HAXOJUTh OIIHOKY,
JaBaTh OLICHKY TPUOOPETEHHOMY OIBITY.

CoBMmecTHAs 1€ATEILHOCTD:

MOHMMATh M HCHOJIb30BaTh MMPEUMYIIECTBA KOMAHIHOW W WHAUBUIYaTbHOMN
paboThI MpU PEIICHUHM YYE€OHBIX 3a/a4, MPUHUMATh 11€JIb COBMECTHOU JESTEIBLHOCTH,
MJAHUPOBAaTh OPraHU3allMi0 COBMECTHOW paloThl, pacmnpenensitb BHUILI PpadoT,
JIOTOBApUBATLCS, OOCYXKJaTh MPOIECC MU pe3yabTaT paboThl, 0000IaTh MHEHUS
HECKOJIBKHUX JIFOICH;

y4acTBOBaTh B TPYyNNoBBIX (opmax paboThl (0OCYXkJeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMb» W HHBIC), BBINOIHATH CBOIO YacTh pabOThl M KOOPJAUHUPOBATH
CBOU JEHCTBUS C APYTMMHU WICHAMU KOMAaHJbl, OIIEHUBATh Ka4€CTBO CBOETO BKJIA/A B
001U IPOIYKT MO KPUTEPHUAM, CHOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjacce oOydYaromuiics TOMYyYUT CIIEAYIONTHE
MpEAMETHBIC PE3YIBTATHI 10 OTIECTBLHBIM TeMaM pabodeil mporpaMmbl y4eOHOTO Kypca
«Anrebpa 1 HayaJla MaTeMaTUYECKOTO aHAITN3ay:

Yucji1a ¥ BBIYUCTICHUSA:

CBOOOJHO ONEpPUPOBATh TOHATHUAMH: PAIUOHAIBHOE 4YHCIO, OECKOHEUHas
nepuoAndecKkas  ApoOb,  NPOILEHTBI, HUPPANMOHAIBHOE  YHUCIO, MHOXKECTBA
palMOHANIBHBIX U JEUCTBUTEIBHBIX YUCEI, MOYJIb AEHCTBUTEIILHOTO YHCIIA;

OPUMEHSTH APOOU U MPOUEHTHI AJI PEIICHUs IPUKIAIHBIX 33724 U3 Pa3IuYHbIX
OTpaciiell 3HaHUM U pEeajbHOMN KU3HU;



MPUMEHSATh TMPUONMKEHHBIC BBIYUCIICHUS, TPABWIA OKPYTJICHHS, TPUKUAKY M
OIIEHKY PE3yJIbTaTa BbIYUCIICHHI;

CBOOOJHO  OMEpUpPOBATH TMOHATHEM: CTENEHb C IEJbIM [OKa3aTeseM,
UCIOJIb30BaTh MOJAXOJAIYI0 (OpMY 3alHUCH JEHCTBUTEIBHBIX YHCEN JUIsl pelIeHUs
NPAKTUYECKUX 33/1a4 U MPEACTABICHUS TAHHBIX;

CBOOOJTHO OMEPUPOBATH TMOHATHEM: apU(PMETUYECKUM KOPEHb HaTypabHON
CTEIICHY,;

CcBOOOIHO OTIEPUPOBATH MOHATUEM: CTETICHD C PAllMOHAIBHBIM ITOKa3aTeNeM;

CBOOOJHO OMEPUPOBATH TMOHATHUSAMH: JOTapudM dYHUCIA, ACCATUYHBIC U
HaTypaJibHBIE JIOTapU(PMBI;

CBOOOJHO OMEPHUPOBATH MOHATUSIMH: CHHYC, KOCHHYC, TaHTEHC, KOTaHTEHC
YUCJIOBOTO apryMEHTA;

ONEPUPOBATh TOHATUSIMHU: APKCUHYC, APKKOCMHYC W AapKTAaHI€HC YHCJIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO ONEPUPOBATH TOHITHSAMU: TOXICCTBO, ypaBHEHHE, HEPaBEHCTBO,
PaBHOCHUJIbHBIE YPABHECHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;

OPUMEHSTh  PA3IMYHbIE METOJbl PEHICHUS pPAIMOHAIBHBIX U JPOOHO-
paLMOHAJIBHBIX YPABHEHUN, IPUMEHSITh METOJI HHTEPBAJIOB ISl PELIIEHUSI HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH TMOHSATHUSMU: MHOTOWIEH OT OJHON IEepEeMEHHOH,
MHOTOWIEH C LEJIbIMU KO3 (PUIMEeHTaMi, KOPHU MHOTOYICHA, MPUMEHSThH JICJICHHUE
MHOT'O4JIEHa HA MHOTOYIEH C OCTaTKOM, Teopemy be3y u teopemy Buera st pemenus
3a/1ad4;

CBOOOJHO OMEPUPOBATh MOHATUSAMH: CUCTEMa JMHEWHBIX YpaBHCHUH, MaTpHIIa,
ONPEAECTUTENb MATPHUILIBI 2 X 2 U €r0 TEOMETPUUYECKUN CMBICT, UCTIOJIb30BaTh CBOMCTBA
ompenenuress 2 X 2 Ayl BBIYMCIEHUS €r0 3HAYEHHUs], PUMEHSTh ONPEACIUTENN s
pELICHUsI CUCTEMBbl JIMHEHWHBIX YPABHEHHM, MOJIECIMPOBATH PEAJIbHBIE CUTYallUu C
IIOMOILBK) CUCTEMBI JIMHEMHBIX YPAaBHEHUM, HUCCIEAOBATh IMOCTPOCHHBIE MOJEIH C
IIOMOILBIO MAaTPULL U OIIPEICIIUTENIEN, UHTEPIIPETUPOBATH MOJIYYEHHBIN PE3yIIbTaT;

UCIIOJIb30BATh CBOMCTBA ACHCTBUIN C KOPHIMU /I TpeoOpa30BaHUsl BhIPAKEHUM;

BBITIOJIHATHh MPEOOPA30BAHMS YMCIOBBIX BBIPAKECHUM, COJIEPXKAIIMX CTENEHU C
palMOHATIBHBIM OKA3aTEeIIEM;

MCIIOJIh30BaTh CBOMCTBA JOrapudMOB IJisi MpeoOpa3oBaHus JOTapUPMUUECKHUX
BBIPAKCHUM;

CBOOOJHO OIEpUPOBATH TMOHATUSMU: HpPpAIlMOHATBHBIC, TOKa3aTeIbHbIE U
JorapupMUUECcKue YpaBHEHUS, HAXOJIUTh WX PEIICHHUS C TOMOIIBI0O PAaBHOCHUIIBHBIX
NIEPEXOJIOB UJIM OCYIIECTBJISASA IPOBEPKY KOPHEW;

IPUMEHSITh OCHOBHBIE TpUTOHOMETpUYECKHE (OPMYIbI JIsl MpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUIM;

CBOOOJHO  OMEpUPOBATh  TMOHSATHEM: TPUTOHOMETPHYECKOE  YpaBHEHHE,
MpUMEHATh  HeoOxoaumble  (GOPMYJIBI  JUIsl  pPEHICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHCHUM;



MOJIETTUPOBAThH PEAIbHBIE CUTYAllMU Ha SI3bIKE anreOpbl, COCTABIATH BHIPAXKECHUS,
ypaBHEHUS, HEPABEHCTBA MO YCJIOBHIO 3a/Ja4d, UCCIEAOBATh MOCTPOCHHBIE MOJEIHU C
UCIIOJIb30BAaHUEM ammnapara anreOpsl.

DOyHKUUM U Tpaduku:

CBOOOJITHO OIEpPUPOBATH MOHATUSIMH: (YHKIHS, CIOCOObI 3aJaHusd (DYHKIUH,
B3aUMHO OOpaTHbIC (DYHKIIMH, KOMIO3UIMSA (PYHKIHUM, TpaduKk (yHKIIMH, BBHITIOIHATH
aJIeMEeHTapHbIe TpeoOpa3zoBaHusi rpa@uKoB HYHKIIHIM;

CBOOOZHO OIEpPUpPOBaTh TMOHATUSMHU: OO0JACTh OMNpEACNICHUS M MHOXECTBO
3HaYCHUN (PYHKIMH, HYTH (PYHKITUU, TIPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJHO OMEpUpOBaTh TMOHATUSAMHU: UYETHBIE W HEYETHBIC  (PYHKIUH,
nepuoanyeckne (PyHKITUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKITMH, MAKCUMyMBI U
MUHAMYMBI (QYHKIIAHA, HauWOOJbIlee MW HaWMEHbIIEe 3HadeHHWE (YHKIUA Ha
MIPOMEKYTKE;

CBOOOJTHO ONEPUPOBATH MOHATUSIMH: CTENEHHAas (YHKIHUS C HATypaJbHBIM U
HeibIM TIOoKazarenieM, rpaduk CTENeHHOWM (YHKIMM ¢ HaTypaldbHBIM U IEJIbIM
nmokasareyieM, rpaguk KOpHsS N-OM cTeneHW Kak (QYHKIUU OOpaTHOM CTENeHU C
HATypaJbHBIM IMOKa3aTeJeM;

OTEepUpOBaTh TOHATUAMH: JIUHEHHAs, KBaJpaTU4HAas W JPOOHO-TUHEHHAas
(GYHKIIMHU, BBITIOJIHAT 3JIEMEHTApPHOE UCCIIEI0BAHKUE U MTOCTPOEHUE UX TpadKOB;

CBOOOJTHO OMEpUpOBaTh TMOHSATUSMU: TOKa3aTeabHass U Jorapudmuueckas
(yHKUIMU, WX CBOMCTBA W TpadUKH, HUCIOJNB30BaTh WX TpaduKu I pEHIeHUs
YpaBHECHUH;

CBOOOMHO  OMEpHpPOBaTh MOHATHSAMH: TPUTOHOMETPHUYECKAss OKPYKHOCTb,
oTpesieNieHue TPUTOHOMETPUUECKUX (YHKITUI YUCIOBOTO apryMEHTa,;

MCTIOB30BaTh rpaduku GYHKIUN SISl UCCIEA0BAHUS MPOIECCOB U 3aBUCUMOCTEH
MIPU PEIICHUH 3a7a4 U3 JPYTruX y4eOHBIX MPEIMETOB M PEAbHON XKU3HH, BBIPAXKATh
dbopMynamMu 3aBUCUMOCTH MEK/y BEIMYNHAMU;

Hauyana mareMaTH4ecKOro aHaju3a:

CBOOOJTHO OINEpPUPOBATh TMOHATHAMHU: apudMeTUUYecKass W TreoMeTphuecKas
nporpeccusi, 0ECKOHEYHO YOBIBAIOIasi T€OMETpUYECKasl MPOTPECCHsi, JUHEHWHBIN U
AKCIIOHEHIIUATIBHBIN pOCT, (OpMysia CIOXKHBIX MPOIEHTOB, UMETh MPEICTABICHUE O
KOHCTaHTE;

WCIIOJIB30BaTh TMPOTPECCUU I PEIICHUS pPEATbHBIX 3a7a4 MPUKIATHOTO
XapakTepa;

CBOOOJHO OMNEPUPOBATH MOHSTHUSIMU: TOCIEAOBATENILHOCTh, CIIOCOOBI 3aJaHus
MOCJIEIOBATENbHOCTE, MOHOTOHHBIE W  OrpaHUYECHHbIE MOCIIEIOBATEIbHOCTH,
NOHUMAaTh OCHOBBI 3apOXKACHHUS MAaTEMAaTUYECKOIO aHalu3a Kak aHalin3a OECKOHEUYHO
MaJIbIX;

CBOOOJTHO OTIEPHPOBATH TOHITHAMU: HETPEPHIBHbIC (YHKIIMH, TOYKH pa3pbiBa
rpaduka QyHKINH, aCHMIITOTHI rpaduka QPyHKITUY;

CcBOOOJHO OIEpUpoBaTh MOHATHEM: (YHKLHSA, HENpepblBHAsI Ha OTpE3KeE,
MIPUMEHSTh CBOMCTBA HETIPEPHIBHBIX (DYHKITUHN IS pEIICHUS 3a71a4;



CBOOOJTHO OTIEPUPOBATH MOHATHUSIMH: TEPBasi U BTOpasi MPOU3BOJHBIC (DYHKITHH,
KacaTenbHas K rpaduky QyHKIUH;

BBIUMCIISITH TIPONU3BOAHBIE CYMMBI, TPOU3BEICHNUSI, YACTHOTO U KOMITO3UITUH JABYX
(YHKIIHIA, 3HATh TPON3BOIHBIC AIEMEHTAPHBIX (DYHKIIN;

UCTIONb30BaTh TCOMETPHUSCKUA H (U3NYCCKUN CMBICT TMPOU3BOTHOM ISt
peIIeHus 3a/au.

MHoxecTBa M JIOTUKA:

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: MHOKECTBO, OTIEpaIliy HaJl MHOKECTBAMU;

HCIIOJIh30BaTh TEOPETHKO-MHOKECTBCHHBIN ammapar jisi ONMUCAHUS pPeabHBIX
MIPOIIECCOB U SBJICHUM, TIPH PEIICHUH 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB;

CBOOOJHO OTEpPUPOBATh TMOHATHUSMH: OTMPEICICHUE, TeopeMa, ypaBHEHHUE-
CIIEICTBHE, CBOWCTBO MAaTEMaTHYECKOTO OOBEKTa, JT0Ka3aTEIbCTBO, PABHOCHIIHHBIC
YpaBHEHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunuecTBoyacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u
(undposbie)
n/m TeMIpPOrpaMmbl Bcero Konrpoabnbiepadorsl | IIpakTHuyeckuepadoTsl
o0pa3oBaTe/ibHBIEPECyPCHI
MHOK€eCTBO I€VCTBUTEIIbHBIX
yucesl. MHOTOUJICHBI.
PanuonanbHble ypaBHEHUS U 24 1 Bubnunoteka LIOK
HEpaBEHCTBA.
CucreMbUIMHENHBIXypaBHEHU N
Oyukuuu u rpadguku. CreneHHas
Y pad 12 1 Bubnunoteka LIOK
(GYHKIMS C LIeJIbIM ITOKa3aTeIeM
Apudmerndeckuii KOpeHb N-0i
CTEIICHH. 15 1 BubnnoTteka LIOK
HppauronanbHbleypaBHEHUS
IToka3zarenbHassQyHKIUA.
yH 10 1 BubnnoTteka LIOK
[Toka3arenbHbIEypaBHEHHUS
JlorapudpmuueckashyHKIus.
pucd Py 18 1 Bubnnoteka LLOK
JlorapudmuueckreypaBHEeHUS
TpUroHoMeTpHUYECKUEBBIPAKEHUS
P P p 22 1 Bubanoteka LLOK
Y ypaBHEHUS
ITocenoBaTebHOCTH U
10 1 Bubnunoteka LLOK
MIPOTPECCUH
HenpepbiBHBIED YHKIINH.
20 1 Bubanoteka LLOK
[TpounsBogHas
[ToBTopenue, 06001IEHNE
P ’ o 5 2 Bubnunoteka LIOK
cucTeMaTu3alus3HaHui




OBIIEE KOJIMYECTBO YACOB I10

136 10 0 Bubnnoteka LOK
ITPOTPAMME



INOYPOYHOE INIAHUPOBAHMUE 10 KJIACC

KoandecTBouacosn
Nen/m  Temaypoka Homa Konrpoibn Hpakruyeck DaexTpotim
ecTBo ecypcsl
bIepadoThI HepadoThI
yacos

1 [[MHoxecTBo, onep arin Haj 1 https://resh.ed
MHOKECTBAMHU M X CBOMCTBa

2 HuarpammeiDitiepa-Benna 1 https://resh.ed
[IpumMeHeHne TeopeTHKO-

3 MHOYKECTBEHHOTO aIlapaTa Jyis 1 https://resh.ed
pEIICHUS 3a1a4
PannonanasHbIe YHCIIa.

4 OOBIKHOBEHHBIE U JECATUYHEBIE 1 https://resh.ed
JpoOH, TIPOLICHTHI, 0ECKOHEUHBIE
MIEPUOIMYECKHUE IPOOH
PanumonannHBIC YKCIA.

5 OOBIKHOBEHHBIE U JECITUYHBIE 1 httos:/resh.ed
IpoOu, IPOLIEHTHI, 0ECKOHEUHBIE
MIePUOUYECKHE TpoOH

6 [Ipumenenue qpoOel U IPOLICHTOB 1 httos://resh.ed
JUTS PEIICHUS TPUKJIATHBIX 33724 B Tesn.eC

7 [Tpumenenue 1po6eit u MpoLEeHTOB 1 https://resh.ed
JUTSL PEIICHUST TPUKJIATHBIX 337124 Re.fIresh.eq
JlelicTBUTENIbHBIC YHCIIA.

8 PanyonanbHble M HppaLMOHAIBHBIE 1 https://resh.ed
qyucia

9 Ava/I(i)MeTI/IHGCKI/Ie OIIEPALMH C 1 https://resh.ed
JIEUCTBUTEIbHBIMHM YHCIIAMHU

10 Moz[yml JEUCTBUTEIBHOIO YHCIIa U 1
€ro CBONcCTBa
[TpubnukEHHBIC BEIYUCIICHUS,

11 IpaBUIia OKPYTIICHUSI, TPUKH/IKA K 1
OIICHKA Pe3yJIbTaTa BIUUCICHUN
OCHOBHBIE METOIBI PEIICHUS

12 IENBIX U APOOHO-PAMOHATEHBIX 1
ypaBHEHUU U HEPABEHCTB
OCHOBHBIE METOIBI PEIICHUS

13 ENBIX U APOOHO-PAIIMOHATEHBIX 1 https://resh.ed
ypaBHEHU U HEPABEHCTB
OCHOBHBIE METOIBI PEIICHUS

14 ENBIX U APOOHO-PAIIMOHATEHBIX 1
ypaBHEHUU U HEPABEHCTB
MHorouJjieHbI OT OJTHOM

15 niepeMeHHO. JleJeHne MHOro4IeHa 1 https://resh.ed

Ha MHOT'OYJICH C OCTaTKOM.



https://resh.edu.ru/subject/lesson/4726/start/
https://resh.edu.ru/subject/lesson/4726/main/198198/
https://resh.edu.ru/subject/lesson/4726/train/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/5223/
https://resh.edu.ru/subject/lesson/5223/
https://resh.edu.ru/subject/lesson/5223/
https://resh.edu.ru/subject/lesson/4730/
https://resh.edu.ru/subject/lesson/4730/
https://resh.edu.ru/subject/lesson/3785/
https://resh.edu.ru/subject/lesson/5298/

Teopemabesy

16

17

MHOTOYJICHBI C IETBIMU
koaddurmentamu. Teopema Buera

PeniennecrucreMiIMHEHHBIX ypaBHEH
15471

https://resh.ed

https://resh.ed

18

19

PemenuecucreMnmHeHBIXypaBHEH
ui

Marpuiia CUCTEMbI JTUHEUHBIX
ypaBHeHui. Onpenennurens
MaTpHIIbl 2%X2, €ro
r€OMETPUYECKUI CMBICT U
CBOMCTBA; BBIYUCIIEHUE €T0
3HAYCHHS

https://resh.ed

https://resh.ed

20

Onpenenurens MaTpuLbl 2X2, €ro
r€OMETPUYECKHUM CMBICIT U
CBOMCTBA; BBIYUCIIEHUE €T0
3HauYEHUs

https://resh.ed

21

IIpumenenue onpenenuTess s
pELIEHUS] CUCTEMBI JINHEUHBIX
ypaBHEHUH

https://resh.ed

22

Pemenne npukiiagHeIx 3a1a4 ¢
IIOMOUIbIO CUCTEMBI JINHEHHBIX
ypaBHEHUH

https://resh.ed

23

Pemenue npuknaaHeix 3aaa4 ¢
MHOMOIIBIO CUCTEMBI IMHEUHBIX
ypaBHEHUU

24

25

KonTponbHnas padora:
"PanrioHanbHbIe ypaBHEHHS U
HEPaBEHCTBA.
CucreMbUTMHENHBIXypaBHEHU"
DyHKIUSA, CTIOCOOBI 3aJaHuUs
¢ynkuuu. Bzaumao obpatHbie
¢yukimn. KomnosunusadyHxknui

26

I'paduk pynkumun. dnemeHrapHbie
npeoOpa3oBaHus rpadukoB

byHKIHMA

27

28

OO6nacth onpeneneHus u
MHOX€ECTBO 3HAYCHHUN (PYHKIIUU.
Hynu ¢pynkun. [IpomexxyTku 3HaK
IIOCTOSIHCTBA

YérHble 1 HEUETHBIE (DYHKIIUU.
[Tepuoanueckue GyHKIUU.
[TpomexyTKUMOHOTOHHOCTHU () YHKII
17011

29

MaxkcuMyMBI 1 MUHUMYMBI
¢ynkuuu. Haubonbmee u
HavMeHbIIIee 3HauYeHNEe (PYHKINU
Ha MPOMEXKYTKE



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

30

31

32

33

JIuHeinas, KBaipaTUdHas U
JIpOOHO-JIMHEWHAsT PYHKITUN
DeMEeHTapHOE HUCCIIEIOBAaHUE U
HOCTPOCHHE TPAPUKOB ITHX
byHKIHHA

DneMEeHTapHOEe HUCCIIeI0OBAaHUE U
MOCTPOCHHE TPAPHUKOB ITHX
byHKIHHA

CrerneHs ¢ 1eNbIM [T0Ka3aTeIeM.
bunom Herotona

https://resh.ed

https://resh.ed

34

35

36

Crenens ¢ 1eIbIM II0Ka3aTEIEM.
bunom Herotona

Crenennast GyHKIUSA C
HATYpaJIbHBIM U LEJIBbIM
nokasareseM. E€cBolicTBa u
rpaduk

Kontponbnas pabora: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpadux"

https://resh.ed

https://resh.ed

37

Apudmerndeckuii KOpeHb
HaTypaJbHOM CTETIEHH U €T0
CBOMCTBA

https://resh.ed

38

Apudmerndeckuii KOpeHb
HaTypaJbHOM CTETIEHH U €T0
CBOMCTBA

39

[TpeobpazoBanust YHCIOBBIX
BBIPQXEHHH, COIEPIKAILUX CTEIIEHU
Y KOpHU

40

41

42

43

44

45

[TpeoOpazoBaHus YHCIOBBIX
BBIPOKEHUM, COAEPKAIUX CTETICHU
U KOpHU

[TpeobpazoBaHus YHCIOBBIX
BBIPOKEHUM, COAEPKAIUX CTETICHU
U KOpHU

HppaunoHanbHble ypaBHEHUS.
OcHOBHBIE METO/IbI PELIEHUS
UppalMOHATILHBIX YpaBHEHUN

WppanmonansHble ypaBHEHUS.
OcHOBHBIE METO/IbI PELICHUS
UppalMOHATILHBIX YpaBHEHUN

WppanmonansHble ypaBHEHUS.
OcHOBHBIE METO/IbI PELIEHUS
UpPpaLMOHATILHBIX YpPaBHEHUN
PaBHOCHIIBHBIE TIEpEXO/IBI B

pPELIEHUH UPPALTMOHATBHBIX
ypaBHEHUU

https://resh.ed

46

PasHOCHIBHEBIE Nnepexoanul B
PCIICHNU UPPALTUOHAIBHBIX
ypaBHEHUH

https://resh.ed



https://resh.edu.ru/subject/lesson/5540/
https://resh.edu.ru/subject/lesson/6119/
https://resh.edu.ru/subject/lesson/5540/
https://resh.edu.ru/subject/lesson/4729/
https://resh.edu.ru/subject/lesson/5498/
https://resh.edu.ru/subject/lesson/3798/
https://resh.edu.ru/subject/lesson/5569/

47

PaBHOCHIBHBIE nepexoanl B
PELIEHUN UPPALUOHATBHBIX
ypaBHEHU I

https://resh.ed

48

PaBHOCHIBHEBIE Nnepexoanl B
PELICHUN UPPALUOHATBHBIX
ypaBHEHU I

https://resh.ed

49

50

CgoiicTBa u rpaduk KOpHs N-0if
CTerneHu Kak (yHKIIMA 0OpaTHON
CTETICHU C HATYPaJIbHBIM
nokazaresieM

CgoiicTBa u rpaduk KOpHs N-0i
CTETIeHU KaK (yHKIUU 0OpaTHOMH
CTETEeHH C HATYpaIbHBIM
[I0Ka3aTeleM

https://resh.ed

https://resh.ed

o1

KonTtponbHas padora: "CBolicTBa u
rpaduK KOpHS N-OH CTEeTeHH.
WppaunonaibHbleypaBHEHHS "

52

CreneHb ¢ paliMoOHaIbHBIM
OKa3aTeJIEM U €€ CBOMCTBA

53

54

Crenens ¢ pallMOHATIBLHBIM
MOKa3aTeyieM U €€ CBOMCTBa
CreneHb ¢ paliMoOHaIbHBIM
IoKa3aTelieM U € CBOMCTBA

https://resh.ed

55

56

[lokazarenpHas QpyHKIMS, €€
CBO¥CTBa U rpaduK
Hcnonb3oBanue rpaduka GyHKIUN
JUISL pEUIEHUS] YPABHEHUI

https://resh.ed

57

Hcnonb3oBanue rpaduka GyHKIUN
JUISl peLICHUs] YPABHEHUN

58

ITokazarenbHble ypaBHEHHS.
OcHOBHBIE METO/BI PELLIEHUS
IIOKa3aTeJIbHBIX YPaBHEHHUU

59

ITokazarenbHble ypaBHEHHS.
OcHOBHBIE METO/BI PELLICHUS
ITOKa3aTeJIbHBIX YPaBHEHHUI

60

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METO/BI PELLIEHUS
ITOKa3aTeJIbHBIX YPaBHEHHUU

61

KonTponbhas pabota:
"Tloka3arenbHas QyHKIHA.
IToka3zaTenbHble ypaBHEHUA"

62

Jlorapugmuucna.
CsaoiicTBanorapudma

https://lib.mys

63

64

Jlorapudmuncna.
CgoiicTBanorapugma
Jlorapugmuucna.
CaoiicTBanorapudma

https://resh.ed

https://resh.ed



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/3841/
https://resh.edu.ru/subject/lesson/5627/
https://lib.myschool.edu.ru/content/5049
https://resh.edu.ru/subject/lesson/5753/
https://resh.edu.ru/subject/lesson/3823/

JlecaTUuHBIC U

65
HaTypajbHbleorapuMel

66 [ecsaTtuuneie u
HaTypaJlbHbIeTOorapu (MBI

67 [IpeobpazoBaHneBbIpAKEHUH, httos://resh ed
COJIePKALIMXIIOTAPHUPMBbI

68 [TpeoOpa3oBaHueBBIpaKEHU, httos://resh.ed
COJePKALTUXIOTAPHUPMBI N

69 [IpeobpazoBaHneBbIpaXKEHUH, httos://resh ed
COJIePKALIMXIIOTAPHUPMBbI

70 Horflpnq)MquCKaﬁ byHkuus, eé httos://resh.ed
CBOMCTBA U rpad K |

71 ﬂOFprI/I(bMI/I‘IeCKaSI byHKIU, €€ httos://resh ed
CBOWCTBA U TpapuK HPS.IITESN.BC

72 Wcnonb3oBanue rpa(bm(fl byHKIUU httos://resh.ed
JUIsl pEeLIeHUs] ypaBHEHU I

73 Hcnonb3oBanue rpa(f[)HKfl byHKIIUN httos://resh. ed
JUISL PeUICHUs] ypPaBHEHU I R
Jlorapugmuueckue ypaBHEHUS.

74 OCHOBHBIE METO/IBI PELIEHHS https://resh.ed
JOrapuPMHUECKUX YPaBHEHUH
Jlorapugmuueckue ypaBHEHUs.

75 OCHOBHBIE METOIBI PELIECHHS https://resh.ed
JorapupMHUUECKUX ypaBHEHUI
Jlorapugmuueckue ypaBHEHUS.

76 OcHOBHBIE METOIbI PELLICHUS https://resh.ed
JorapupMHUECKUX ypaBHEHUIN
PaBHOCHIIBHBIE TTEPEXO/IBI B

7 PEIIEHNH JTOrapU(PMHUIECKUX https://resh.ed
yYpaBHEHUNU
PaBHOCUIIBHBIE TTEPEXO/IBI B

/8 PEIIEHNH JTOrapU(PMUIECKUX https://resh.ed
yYpaBHEHUNU
KonrtpomnbHas padora:

79 "Jlorapudmudeckas GyHKIHS.
Jlorapugmuueckue ypaBHeHUs "

80 Cunyc, KOCUHYC, TAHT'€HC U httos://resh.ed
KOTAHI'€HC YHCIOBOTO apryMeHTa RS TS0

81 CuHyc, KOCUHYC, TAHT€HC U https://resh.ed
KOTAHI'€HC YMCIIOBOI0 apryMeHTa https://resh.ed

82 ApKCHHYC, aDKKOCHHYC H https://resh.ed
APKTaHTEHC YMCIIOBOTO apryMeHTa

83 ApKCHHYC, 3PKKOCHHYC H https://resh.ed
APKTaHTEHC YMCIIOBOTO apryMeHTa
TpuronomeTpudeckass OKpyKHOCTb,

84 https://resh.ed

OnpeieICHUE TPUTOHOMETPUUECKUX
(GyHKIIMI YUCIOBOTO apryMeHTa



https://resh.edu.ru/subject/lesson/3834/
https://resh.edu.ru/subject/lesson/4732/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/4733/
https://resh.edu.ru/subject/lesson/6019/
https://resh.edu.ru/subject/lesson/3863/
https://resh.edu.ru/subject/lesson/4735/
https://resh.edu.ru/subject/lesson/6322/
https://resh.edu.ru/subject/lesson/4735/

TpuronomeTpuueckas OKpyKHOCTb,

85 onpe/eeHre TPUrOHOMETPUIECKUX https://resh.ed
(GYHKIMI YUCIIOBOTO apryMeHTa

86 OCHOBHBIETPUTOHOMETpHUUYECKHEPO httos://resh. ed
PMYJIBI

87 OCHOBHBICTPUTOHOMETpHUYECKHEPO httos://resh ed
PMYJTBI

88 OCHOBHBIETPUTOHOMETpHUUYECKHEPO
PMYJIBI

89 OCHOBHBICTPUTOHOMETpHUYECKHEPO httos://resh. ed
PMYJTBI

90 Hp606p33OB&HZICTpPIFOHOMCTpH‘ICC httos://resh.ed
KUXBBIPAKCHHUN

91 Hpeo6pasoBaHerTpHFOHOMeTquec httos://resh.ed
KHUXBBIPAKCHUN :

92 [TpeoOpa3oBaHUETPUTOHOMETPUIEC
KMXBBIPAXKCHUI

93 Hpeo6pasoBaHerTpHFOHOMeTquec httns://lib.mve
KHUXBBIPAKCHUN I :

94 PeH.IeHj/IeTpI/IFOHOMeTpI/I‘IeCKI/Ixypa httos://lib. mv
BHCHHIA

95 PeH.IeHj/IeTpI/IFOHOMeTpI/I‘IeCKI/Ixypa httos://resh.ed
BHCHHIA I

96 PemeHvHeTpHr0H0MeTqueCKHxypa httos://resh.ed
BHEHHIA

97 PeH_IeHj/IeTpI/IFOHOMeTpI/I‘IeCKI/Ixypa httos://resh.ed
BHCHHIA

98 PemeHvHeTpHr0H0MeTqueCKHxypa httos://resh.ed
BHEHHIA

99 PenieHneTpUroHOMeTpUYECKUXYpa
BHEHU I

100 PereHueTpUTOHOMETPUIESCKUXYPa
BHEHUU
KonTponbHnas pabora:

101 "TpUTOHOMETPUUICCKHE BBIPAKECHUS
U TPUTOHOMETPHUECKUE
ypaBHeHus"
[TocnemoBaTenbHOCTH, CIIOCOOBI

102 3aaHus TI0CIIeIOBATEIEHOCTEH. https://resh.ed
Meton MareMaTUYECKON MHIYKIIUU
MOHOTOHHBIE M OTPAHUYCHHBIC

103 nociaenoBarensHocTH. Mctopus
aHayM3a OECKOHEYHO MaJIbIX

104 ApudmeTrdaecKasmporpeccus

105 ['eomeTpruecKasmporpeccus

106 beckoHeYHOYOBIBAIOIIAsSTCOMETPUY



https://resh.edu.ru/subject/lesson/4734/
https://resh.edu.ru/subject/lesson/3489/
https://resh.edu.ru/subject/lesson/3887/
https://resh.edu.ru/subject/lesson/4238/
https://resh.edu.ru/subject/lesson/3898/
https://resh.edu.ru/subject/lesson/4324/
https://lib.myschool.edu.ru/content/5616
https://lib.myschool.edu.ru/content/5616
https://resh.edu.ru/subject/lesson/6320/
https://resh.edu.ru/subject/lesson/6320/
https://resh.edu.ru/subject/lesson/6320/
https://resh.edu.ru/subject/lesson/6321/
https://resh.edu.ru/subject/lesson/4925/

CCKaAIpPOrpeCCus

CymMma GeckoHEeuHO yObIBaroImei

107 reOMEeTPHUUECKOI Mporpeccuu
JIMHEeWHBII U YKCIOHEHIINAIbHBIN

108 poct. Yucio e. @opMyiia CII0KHBIX https://lib.mys
IIPOLICHTOB
JIMHEeWHBII U YKCIOHEHIINAIbHBIN

109 poct. Yncino e. PopMyia CI0KHBIX
IIPOLICHTOB
Hcnonp30BaHue IpOrpeccuu s

110 pEIICHUS peabHBIX 3a/1au
MPUKIIATHOTO XapaKTepa
KonTtponsnas pabora:

111 "TTocnenoBaTeIbHOCTH 1
nporpeccun"

112 HeHP EPHBHEIC (YHKIMH H KX https://resh.ed
CBOICTBa

113 Touka pa3pbiBa. ACUMIITOTHI
rpaduKoB QYHKITHIA

114 CoiicTBa (hyHKINI HETIPEPBIBHBIX
Ha OTpe3Ke

115 CaoticTBa (hyHKIMI HEPEPHIBHBIX
Ha OTpEe3Ke

116 MeTto1 MHTEPBAJIOB ISl pEIICHUS httos://resh. ed
HEPABCHCTB NHpRs./ITEsn.€C

117 MeTo1 MHTEPBAJIOB [Tl PEIICHUS httos://resh.ed
HEPABEHCTB Nips Aresh.ed

118 MeTto1 MHTEPBAJIOB ISl pEIICHUS
HEPABCHCTB
[IprMeHeHne cBOMCTB

119 HENPEPBIBHBIX PYHKIUN IS https://resh.ed
perieHus 3a/1a4
[IprMeHeHne cBOMCTB

120 HENPEPBIBHBIX PYHKIUN AJIs https://resh.ed
pelIeHus 3a/1a4

121 [TepBast u BTOpasi MPOU3BOIHEIC httos://resh. ed
byHKIIUN
Onpenenenue,

122 reOMETPUYECKUHACMBICIITIPOU3BOIH https://resh.ed
ol

123 Omp e;(enerIe, . https://resh.ed
(bU3NYECKUHACMBICTTIPON3BOIHON

124 YpaBHEHHE KacaTeIbHOU K https://resh.ed
rpaduxy GyHKIUU

125 YpaBHEHHE KacaTeIbHOM K https://resh.ed
rpaduky QyHKIHH

126 [TpousBoIHBIEIIEMEHTAPHBIX (D YHK https://resh.ed



https://lib.myschool.edu.ru/content/4519
https://resh.edu.ru/subject/lesson/6112/
https://resh.edu.ru/subject/lesson/4923/
https://resh.edu.ru/subject/lesson/6114/
https://resh.edu.ru/subject/lesson/3954/
https://resh.edu.ru/subject/lesson/4922/
https://resh.edu.ru/subject/lesson/6114/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

187051

127 HpE)I/BBOI[HBICBJIGMCHTaprIX(1)yHK 1 httns://resh ed
uit p
[Ipou3BOHAS CYMMBI,

128 IIPOM3BE/ICHHUS, YACTHOTO U 1 https://resh.ed

KOMIO3UIIMHU (PYHKIIHIA

[Ipou3BOHAS CYMMBI,
129 IIPOM3BE/ICHHUS, YACTHOTO U 1 https://resh.ed
KOMIIO3HIUM (DYHKIIMiA
[Ipou3BOHAS CYMMBI,
130 IIPOM3BE/ICHHUS, YACTHOTO U 1 https://resh.ed
KOMIIO3HIUM (DYHKLIHiA

131 'I'<OHTpOJII)Haﬂp"c'16OTaI 1 1
[TponzBoaHas
[ToBTOpEeHME, 0000IICHUE,
132 CHCTEMAaTH3ALMs 3HAHUIH: 1
"YpaBHenus"
[ToBTOpEeHME, 0000IICHNE,
133 CHCTEMAaTH3aLUs 3HAHUI: 1
"CDYHKHI/IH”
134 HroroBaskoHTpoIpHasspadboTa
135 HroroBaskoHTpoIpHasspadboTa
136 [ToBTOpEeHME, 0000IICHNE, 1
CHCTeMaTH3aUI3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
ITPOIT'PAMME

YEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

IMPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA
» Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHAJIN3a, TeOMETPHS.

Anrebpa 1 HadyaJla MaTeMaTUYecKkoro ananusa, 11 knace/ Komsirua FO.M.,

TkaueBa M.B., ®enopora H.E. u apyrue, AkiimoHepHoe 00IIECTBO
«M3parensctBO «IIpocBenienne»

VYyebnuk s 10 knacca o6mieo0pa3zoBaTenbHbIX yupexaeHuil. bazoBblil u
yrayOJeHHbIN ypoBeHb. Aliredpa U Hayana MaTeMaTH4eCKoro aHajinsa. ABTOPHI:
FO.M. Konsirun, M.B. Tkauésa, H.E. ®énoposa, M.W. [1laGynun — Mockga:
[TIpocsemenne, 2019 r.;

METOAUYECKHUE MATEPUAJIBI IUISA YUUTEJIA

1. YueOnuk: «Anrebpa u Hayana aHanuza: yueO. as 10-11 /6a30Bblit u
yI1yOJIeHHBIN ypOBHU/

[I.A.Anumos, FO.M.Konsirun u ap. —M.: [Ipocsemienne, 2019r.

2. C.M. Caaksn, A.M. I'onpaman, [1.B. [lenncoB «3agaum o airedpe U Hayaiam
ananu3a 1ia 10 — 11 kmaccoB». Mocksa: IIpocBeienue


https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

3. N.®. Hlapsirun «Pemenne 3agau» - Mocksa: [Ipocsemenne, 2017r.

4. b.M. Usnes, C.M. Caaksn, C.W1. llIBapudypa «Iugaktnyeckue Matepuaibl Mo
anrebpe U HavanaMm aHanuza» - Mocksa: [Ipocsemienue, 2017r.

5. B.I'. 3uB, «/lunaktrueckue matepuaisl no aiaredpe», C.-Ilerepoypr, 2018

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

1. Tectuposanme online: 5 — 11 kmaccsr: http://www.kokch.kts.ru/cdo

2. Caiitr Mopakosuua A. I'. :http://www.ziimag.narod.ru/index.htm

3. Cetb TBOpUECKHUX yuuTenei: http://it-n.ru/communities.aspx?cat_no=4510
tmpl=com,

4. HoBwle TexHOIOTHH B 00pazoBanuu: http://edu.secna.ru/main

5. CaiiT 11 camMmoo0Opa3oBaHus U OH-JIalH TecTrpoBanus: http://uztest.ru/






