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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).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble mepuoandeckue apodu. I[Ipumenenue npobeit u MPOIECHTOB IS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

JleiicTBATENBHBIE 4YHMCIA. PalnuoHaJbHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanMM € JICWCTBUTENBHBIMU  yHclIaMd.  Moayib
JEUCTBUTEIILHOTO YHUCIA U €ro cBoMcTBa. [IpnOnmxE€HHbIE BBIYKMCIICHUS, PABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN ISl PELLICHUS TPAKTUYECKUX
3a/1a4 U NPEIACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapugm uyucna. CpoiictBa norapupma. JlecaTnyHble U HaTypajbHBIE
Jorapu(Msl.

CuHyC, KOCHMHYC, TaHI€HC, KOTaHI'€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CleAcTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUSI LEIbIX U APOOHO-PAllMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYIECHbI OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  UEJIbBIMU
koapurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAXKEHUN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METOBI peLIeHus
UppaLMOHAIbHBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOTapru(MBbI.

Jlorapudmuueckue yYpaBHECHUS. OcHOBHBIE METOJIbI peleHus
Jorapu(pMUUECKUX YpaBHEHHIH.

OcCHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbI. ITpeobpa3oBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHH. Pellienne TpuroHoMeTpuuecKux ypaBHEeHU .



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHEeHHI. OnpenenuTens MaTpUllbl 2X2, €ro TeOMETPUYECKHN CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS IS PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIAaIHBIX 3ajlad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanume TMOCTPOEHHOM MOZENU C
MTOMOIIBIO MaTPHI] U OTIPEICTUTEIICH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHOM CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH.

DOyHKUMH U TPaPUKH

OyHkius, crnocodbl 3amgaHus (QyHkiuu. B3auMHO o00patHbie (QYHKIUU.
Komno3zummss @yukiuii. I'papuk  (yHkmu. DineMmeHTapHble MpeoOpa3oBaHUs
rpapuKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud Gynkumu. Hymu yskium.
[TpoMexyTku 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe QpyHKIMU. [lepuonnyeckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl U MUHUMYMBI
dbyukiuu. HanbonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, kBajpaTU4Hasi W JpOOHO-TMHEWHasT (YHKUMU. DJIEMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

Crenennast QyHKIHS ¢ HATYypaJIbHBIM U IIEJIbIM ToKa3zareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpapuk KOpHS N-OM CTENEeHM Kak (YHKUUHU OOpaTHOM
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs ITOCJIeNOBaTeILHOCTEH. MeTox
MaTeMaTUYECKON MHIYKIWU. MoOHOTOHHBIE U OTrpaHUYECHHbIC
nocyen0BaTeabHOCTH. MCTOpHsT BOSHMKHOBEHUSI MAaTEMAaTHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckas 1 reoMeTpuueckas rnporpeccuu. beckoHeuHo yObIBaromiast
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TeOMETPUYECKON
IIPOIrpPECCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia CI0KHBIX
npoueHToB. Mcnonb30BaHWE TMPOTPeccUr JUIsl  PELIeHUs pealdbHBbIX —3a/ay
IPUKJIAJHOIO XapaKTepa.



HenpepoiBHble ¢GyHKIMM W UX cBoMcTBAa. Touku paspbiBa. ACHMOTOTHI
rpadukoB ¢yHkuuid. CBoicTBa (YHKIMN HENPEepHIBHBIX Ha OTpe3ke. MeToj
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast mpon3BoaHbIE PpyHKITMH. OnpeaeneHrue, reOMETPUISCKUN 1
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHH.

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.



11 KIIACC

Yuciia 1 BLIYHCIEHHUS

Hatypanbnbie u nenbie yucna. [IpuMeHneHue npu3HaKoOB JETUMOCTU IIEJIBIX
qyuces, HauOoJpuik oOuuid nenutens (manee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:mto, anroputma EBkiuaa s pemeHus
3a/1a4 B LEJbIX YHCIIAX.

KommiekcHple uymcna. AnreOpanyeckas W TPUTOHOMETpHUECKas (POPMBI
3allUCH KOMIUIEKCHOTO 4YHciia. ApudMeTHdyecKue omnepanud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu Nn-oii crenenu u3 KOMIUIEKCHOTO uucia. IlpuMenenue
KOMIUTIEKCHBIX YHCEIN IS PEIIeHUs (PU3MUECKUX U TE€OMETPHUYECKHX 3a]1ad.

YpaBHeHUsI 4 HEPABEHCTBA

Cucrema M COBOKYIIHOCTb YypaBHEHHMH U HEpaBEHCTB. PaBHOCUIIbHBIE
CUCTEMBI M CUCTEMBI-CIIeICTBUA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT1O0p  KOpHEH  TPUTOHOMETPUYECKUMX  YPABHEHHMM C  [OMOILBIO
TPUTOHOMETPHUUECKOI OKPY>KHOCTH. PerieHre TpuroHoMeTpruuecKux HEpaBEeHCTB.

OCHOBHBIE METOJBI PEIICHUS TMOKa3aTeIbHBIX U  JIOTapU(PMUIECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEHICHHS CHCTEM U COBOKYIMHOCTEH pallMOHAIBHBIX,
UPPAIMOHATIbHBIX, TOKA3aTeIbHBIX U JJOTapU(PMHUECKUX YpaBHEHHIA.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TTapaMETPaMHU.

[IpumeHeHne  ypaBHEHHM, CUCTEM WM  HEPABEHCTB K  PEILICHUIO
MaTeMaTHUECKUX 3aJad U 3a/ad U3 pa3IM4yHbIX oOJacTeld HayKh M peajbHOU
KU3HU, HHTEPIPETAIUS TIOTYyYECHHBIX PE3yIbTaTOB.

@OyHkuuu U rpadpuku

I'padux xommosumuu ¢Gyukuuii. ['eomerpudeckue 00pa3bl ypaBHEHUU H
HEPaBEHCTB HAa KOOPAMHATHOM MJIOCKOCTH.

Tpuronomerpruueckne QPyHKITUU, UX CBOWCTBA U TPAPUKH.

['padrueckre mMeTonbl pellleHUs YpaBHEHHW M HepaBeHCTB. | 'paduueckue
METO/Ibl PEIlICHU 3a/1a4 C TapaMEeTPaAMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS TPOLECCOB U
3aBHCHMOCTEH, KOTOpbhIE€ BO3HUKAIOT MPH PEIICHUWU 3a7ad U3 JAPYTrUX y4eOHBIX
MPEIMETOB U PEATBHON KU3HU.

Havana maTemMaTH4ecKOro aHajmsa

[IpumMeHeHue Mpou3BOAHON K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
3KCcTpeMyMbl.  HaxokneHue  HamOoONbIIEro M HAMMEHBIIEro  3HauYeHUM
HENpPephIBHON (YHKIIMHN Ha OTPE3KE.



[IpuMeHeHnEe NPOU3BOJHOM I HAXO0XKICHUS HAWJIY4dllero pEUleHUus B
NPUKIAIHBIX 3a/adax, ISl ONpPEACIICHUS CKOPOCTH M YCKOPEHHs Ipouecca,
3a1aHHOTO (hOPMYJION UK rpaduKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TIEpBOOOpa3HBIX. I[lepBoOOpa3HbIC
aneMeHTapHbIX pyHkuuid. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNnTerpai. ['eomeTpuueckuu CMBICJI MHTErpala. Brruucienue
onpenenéHHoro uaTerpana mno gopmyne Hetorona-Jleionua.

[Ipumenenrne WHTErpajia A HAXOXKICHHUS IUIOMAACH MJIOCKUX GUryp u
00BEMOB F€OMETPUUECKUX TET.

[Tpumepsr pemenuii auddepeHIMaTbHBIX ypaBHEHUH. MaremaTudeckoe
MOJICJIMPOBAaHUE pEaJbHBIX IPOIECCOB C€ MOMOLIbI0 U depeHIInaTbHbIX
YPaBHEHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTh TPAKJAHCKON MO3UIIMU 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHUe
B3aMMOJICHCTBOBaTh C COIMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHH C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKOUN MIKOJIBI,
WCIIOJIb30BAaHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUWSA, STHUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATENIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyKICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHATBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTUYecKoMy  OOpa3oBaHUI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBTYPhl, TIOHUMAHUE BIIASHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYXaIomel Cpefpl, IUIAHWPOBAaHUE ITOCTYMKOB M OIEHKH WX BO3MOXHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTHYECKOW HayKdh Kak c(]epbl 4YeIoBEYECKOW MesATEeNbHOCTH, 3TamoB €&
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTU4YeCKOM KYJIbTYpOH KakK CpEJACTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYILECTBIIATh MPOEKTHYIO U HCCIEIOBATEIbCKYIO JI€ATENbHOCTh
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBIBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KJIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  MPEeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUCHUH 10 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemieHus y4eOHOW 3amaud  (CpaBHHMBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPUEB).



Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (QPUKCHUPYIONIME  MPOTUBOpEUYUE,  MpodiieMy,
YCTaHABJIMBAaTh UCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro 00beKTa, IBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SABJICHUSIMHU, MPOLECCAMMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJBI MO PE3yJIbTaTaM
MPOBENCHHOTO  HAOMIONECHMS, WCCIIECNOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCa, a TAKKE BBIIBHUIATh
MPENOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATh HH(POPMAIUIO PA3TUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITEIILHO
c(hopMYyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJbHbIE y4eOHbIEe 1eCTBUS

OOmmenne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHHWS MO XOJy PEIICHUS 3aJ1ayH,
KOMMEHTUPOBATH MMOJTYUYCHHBIN pe3yJIbTarT;

B X0Ji€ 0OCYXXJIEHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMOMN TEMBI,
npoOJjieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pEUIeHUs, COIMOCTaBIIATh CBOM CYXACHUS C CYXICHUSAMHU APYTUX YYACTHHKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIUpOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBAHMUSI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MPE3EHTAIlUU U OCOOEHHOCTEH ayTUTOPHHU.



PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe JeHCTBUS

Camoopranusanus:

COCTaBJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOIMOHAJIBHBIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedIeKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOM 3a4a4u;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBmecTHasI 1eATEJIBHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, HOPUHUMATh I€JIb COBMECTHOU
JeSTeIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOW paboOThI, pacHpenesTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYX JaTh TMPOIECC W Ppe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpyNmnoBbIX (opMax palboThl (00CyXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEpUSM, CHOPMYINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kjacce 0OydYarOIIMICA TOJYYUT CICAYIOIIHNE
MPEAMETHBIC PE3YJIbTaThl MO0 OTACIBHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCIO0, OCCKOHEYHas
nepuoAndecKkas JApoOb, TMPOILEHTHI, HPPAIUOHATBLHOE YHUCIO0, MHOXECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIIBHOTO YHCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl DPEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;



IPUMEHATH NPUOIMKEHHBIE BBIYMCICHUS, IPABUIIA OKPYTJICHUS, IPUKUIKY U
OLICHKY Pe3y/IbTaTa BbIYNCIICHUN;

CBOOOIHO ONEpUPOBATH IOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
WCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HaTypalbHOMN
CTEIICHH,

CBOOOJIHO OIEPUPOBATH MOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAH['€HC, KOTAHI€HC
YUCJIOBOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W APKTAHTE€HC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCWIbHBIE YPAaBHEHUS U YPABHEHHUS-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHHS pPalUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IIPUMEHATH METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOWIEH C UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISl pELIEHUs 3a/a4;

CBOOOJIHO ONEpUpOBATh MOHATUSAMU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIYKCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMU C MIOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATpUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MTOJTYyYECHHBIM PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOpHSIMHU Il MpeoOpa3oBaHUs
BBIPAKECHUN,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJIHBIM [T0KAa3aTelIeM;

UCIOJIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HPpALMOHAIbHBIC, TOKA3aTEIbHbIE U
Jorapu(pMUUECKU€e YpaBHEHUS, HAXOAUTh UX PELICHUS C IIOMOILBIO PABHOCHIIBHBIX
NEPEXO0JI0B WM OCYILECTBIISAS IPOBEPKY KOPHE;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYecKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHHUIA;

CBOOOIHO ONEpUpPOBaTh MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUII;

MOJICTIUPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJa4d, HCCIEI0BAThH
NOCTPOEHHBIE MOJICIIU C UCIIOJIb30BAHUEM amapara ajreophl.

DOyHKUMHA U TPaPuKU:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aUMHO O0OpaTHble (QPYHKIUH, KOMHOO3MIMUSA (QYyHKUMNA, Trpaduk QyHKOUH,
BBITNOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKoB (PyHKLINH;

CBOOO/IHO OIEpUPOBATh MOHATUSAMHU: 00JACTh ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKUINU, HYIH QYHKIMH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOMHO OMEpUPOBATh TMOHATHSIMH: UETHBIE M HEUYETHBIC (DYHKIUH,
nepuoanyeckre (QyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAaKCUMyMBI U
MUHUMYMBI (DYHKIIMM, HauOoJIblliee W HauUMEHbIee 3HaYeHHe (YHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypaldbHBIM U
HENBIM TOKa3zaTeiaeM, rpa@uK CTENEeHHOW (QYHKIHH C HATYpPaJbHBIM U IEIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTeneHW Kak (PYHKIMH OOpaTHOM CTENEHU C
HaTypaJIbHbIM I1OKa3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTHU4Has U APOOHO-IMHEWHas
(byHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U IOCTPOSHUE UX TPAPUKOB;

cBOOOHO OMEpHUPOBATh MOHATHSIMH: IOKa3aTelnbHas M JorapudmMuyeckas
byHKIMHA, UX CBOMCTBA U rpadUKH, MCIOIL30BATh MX TpaQUKU IJIS PEIICHUS
YPaBHEHUH;

cBOOOJIHO ONEpUPOBATHh TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
oTpeieNieHue TPUTOHOMETPUUECKUX (DYHKITUI YMCIIOBOTO apTyMEHTa,;

UCTIONB30BaTh rpaduku GYyHKIUN IS HWCCIEAOBAaHUS TMPOIECCOB U
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEAMETOB U peanbHOMN
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4ecKoro aHajmsa:

cBOOOMHO OMEpUPOBATh TOHATUSAMHU: apuMeThdeckas U TeoMEeTpUUecKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIasi TeOMETpUIEcKasi MPOTrpeccHs, TMHEHHBIA U



HKCIOHEHLIMAJIBHBIA POCT, (POpMyJIa CIOXKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAaHTE;

UCIIOJIB30BaTh IIPOTPECCUM I PELICHUS peajbHBbIX 3a4ad IPUKIAJHOTO
Xapakrepa;

CBOOOJIHO OIEPUPOBATHh MOHATHIMU: MTOCIEI0BATEIBHOCTD, CIIOCOOBI 3a/1aHHUS
IIOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE M OIPAaHUYECHHBIC IIOCIEAOBATEIBHOCTH,
IIOHUMAaThb OCHOBBI 3apOXKACHUS MAaTEMaTHYECKOro AaHalIM3a Kak aHalumsa
OECKOHEUHO MaJIbIX;

CBOOOJIHO OMEpPUPOBATh TMOHATHUSMHU: HEMPEPbIBHBIE (DYHKIUU, TOYKHU
pa3pbiBa rpaduka QpyHKINK, aCHMIOTOTHI rpaduka QpyHKINM;

CcBOOO/IHO OIEpUpPOBaTh MOHATUEM: (YHKIUS, HENpEpbIBHAs Ha OTpE3KE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 7151 peLIeHUs 3a/1a4;

CBOOOJHO OIEPUPOBATH TMOHATHUSIMHU: TIEpBasi W BTOpas MPOU3BOJHBIC
(GbyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIYMCIIATH ITPOU3BOAHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO U KOMIIO3HUIIMH
IBYX (YHKIUH, 3HaTh IPOU3BOJIHBIEC AIIEMEHTAPHBIX (PYHKIINA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOIHON IJis
pemeHus 3aaad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  ONEpUpPOBaTh  IMOHATUSIMU:  MHOXKECTBO, ONEpaluu  Hal
MHO>KECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Juisi ONMCaHUs pealbHbIX
MPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MTPEIMETOB;

CBOOOJHO ONEPUPOBATH MOHATUAMH: OIpPEAEIICHHE, TEOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTH4YECKOTO 00bEKTA, 10Ka3aTeIbCTBO, PABHOCUIIbHBIC
YPaBHEHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIIHNE
IpPEIMETHBIE PE3YJIbTAThl IO OTACJIBHBIM T€MaM paboyel mporpaMmbl y4eOHOTO
Kypca «Anredpa 1 Hayajia MaTeMaTHUYECKOI0 aHAJIU3ay:

Yucia ¥ BIYMCICHUSA:

cBOOOZIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHOKECTBA HATYypaJIbHbIX M LEJbIX YUCEN, MCIOJIb30BATh MPU3HAKU JIEIUMOCTH
uenbix yucen, HOJl 1 HOK naTypasibHBIX uMcen sl pelieHus 3a1ay, NPUMEHSTh
anroput™m EBkinna;

cBOOOJHO OMNEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alKChIBAaTh
HATypaJbHbIE YKCIIA B PA3JIMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS,

CBOOOJHO OMEpUPOBATh MOHATUAMH: KOMILJIEKCHOE YHUCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE YMCIa B alreOpanyeckod u



TPUTOHOMETPUUECKOU (hOpMe, BBIMOIHATH apUPMETHUECKUE ONEepalui ¢ HUIMHU U
U300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHIMH: HPPALMOHAIBHBIE, MMOKa3aTelIbHbIE U
Jorapu(MUUECKUe HEPAaBEHCTBA, HAXOAUTh UX PEHICHUS C  I[OMOIIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBJIATh OTOOpP KOpPHEM TMpH pEUIEHUH TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJHO OINEpUPOBATh IOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HEoOXOoAumble (GOpMyNbl  JUIsl  PEIIEHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEpHUPOBATh MOHATUAMH: CUCTEMAa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
JorapuMUYECKUX YPaBHEHHUIN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeIIbHEIE,
jgorapupMUyUecKue M TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
COJZIeprKallle MOYJIM U TapaMeTPhl;

IPUMEHSATH TpadUuuecKre METOAbI JAJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C [MapameTpaMu;

MOJIEJIMPOBATh pealibHble CUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIPDAKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHUIO 33/1a4H,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajnreopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DYyHKIUMN U TPAPUKHU:

CTpPOUTHh TpaduKU KOMMO3UIMU (QYHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU IBYX ()YHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHWH W  HEPABEHCTB HA
KOOPJIWHATHOM TNIOCKOCTH;

CBOOOJIHO  OINEpPUpPOBaTh MOHATUSAMHU: TpaUKH TPUTOHOMETPUUECKHUX
(yHKmii;

OPUMEHATh (QYHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOIIECCOB.

Havasa maTeMaTH4eCKOro aHaJu3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsSl UCCIIE0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HAXOJUTh HaOOJbIIEe U HAMMEHBIIEE 3HAUCHHS (PYHKIIMU HEMPEPHIBHOW Ha
OTpE3KE;



UCIIOJIb30BaTh IPOU3BOJHYIO Ul HAXOXKJIEHUS HaWIy4llIero peueHus B
OPUKJIAJHBIX, B TOM 4HCI€ COLMAIbHO-’KOHOMHYECKHX, 3ajayax, i
OIpPENIENICHUS] CKOPOCTH U YCKOPEHHUsS Ipolecca, 3aJaHHOro (QopMysod WuiH
rpaduxom;

cBOOOZIHO OMEpUPOBATh MOHATUSIMU: TEpPBOOOpa3Has, ONpeAeTEHHBIN
UHTETpaJl, HAXOJWUTh NEPBOOOpa3HbIE AIIEMEHTAapHbIX (YHKUMH M BBIYHUCIATH
uHTerpai no Gpopmysie Herotona-JIeitonuna;

HAXOAMTD IJIOIIAN TIOCKUX (GUTYP U 0OBEMBI TE C TOMOIIBIO HHTETpaa;

UMETh TPEJCTABICHUE O MATEMaTUYECKOM MOJEIMPOBAHUU Ha IpPHUMEPE
coctaBieHus nudpepeHInaIbHbIX YpaBHEHUH;

pemaTh NMPUKIAAHBIE 33a4d, B TOM YHCJIE COLMAIBHO-3KOHOMUYECKOIO H
($u3NYECKOT0 XapaKTepa, CpeICTBAMU MAaTEMAaTUYECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

Ne KoanuecTBo yacos
HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHBbIE (LM (POBbLIE)
1| KoutpoabHubie  IIpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
/ padoThI paboThI
n
MHO0KeCTBO IECTBUTEIIbHBIX YNCET.
1 Mmuorowiensl. PanionanbHble ypaBHEHUS U 24 1 bubanorexa [JOK
HepaBeHCTBA. CUCTEMBI IMHEMHBIX https://m.edsoo.ru/7f414736
ypaBHEHUI
2 Oyukuuu U rpaduku. CreneHHas GyHKIIHS C 12 1 http://school-collection.edu.ru/
LEJILIM ITOKAa3aTeIEM bu6nunoteka IIOK https://m.edsoo.ru/
ApudmeTrndeckuii KOpeHb N-OW CTETICHH. http://school-collection.edu.ru/
3 15 1
Hppanuonaibuble ypaBHEHUS bu6nuotreka L{OK https://m.edsoo.ru/
[Toka3zarenbHas ¢pyHkuus. Iloka3arenbHble http://school-collection.edu.ru/
4 10 1
ypaBHEHUS bubnmnoreka LHOK https://m.edsoo.ru/
5 Jlorapudmuueckas QyHKIUS. 18 1 http://school-collection.edu.ru/
Jlorapugmuueckue ypaBHEHHs bubnmnorexa LHOK https://m.edsoo.ru/
TpUroHOMETPUYECKHUE BBIPAXKEHUS U http://school-collection.edu.ru/
6 22 1
ypaBHEHUS bubmuoteka LHOK https://m.edsoo.ru/
7 ocnenopare 10 1 http://school-collection.edu.ru/
BaT
HeR FIPHOCTH 1 HiporpeccHi bubnuoreka IIOK https://m.edsoo.ru/
http://school-collection.edu.ru/
H B 2 1
8 enpeprIBHBIC pymKimn. [pom3poaas 0 bubnuoreka ITOK https://m.edsoo.ru/
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 5 ) http://school-collection.edu.ru/
3HAHUH bubnuoreka ITOK https://m.edsoo.ru/
OBLIEE KOJIMYECTBO YACOB I10
- 136 10 0

[MPOT'PAMME
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https://m.edsoo.ru/
http://school-collection.edu.ru/
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KomriekcHbie dncia 10
HarypanbHble u nensie yucna 10
CucTeMBbl paroHATBHBIX, HPPAMOHATEHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoandecTBO yacoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTesbHbIE PECYPChI
padoThI padoTshI
http://school-collection.edu.ru/
1 MHO03k€ecTBO, Onepauy Hajl 1 bu6mmoreka [IOK
MHO’KECTBAMU U UX CBOMCTBA https://m.edsoo.ru/
http://festival.lseptember.ru/articles/
bubmuorexa [JOK
2 narpaMMEbl Diiepa-Benna 1
Huarp p https://m.edsoo.ru/7f414736
[IpumMeHeHne TeopEeTHKO-
3 MHOKECTBEHHOI0 arapara JJIst 1 bubmorexa [IOK
pata i https://m.edsoo.ru/7f414736
pelIeHus 3a1a4y
PanyonanpHble yucia. http://school-collection.edu.ru/
4 OOBIKHOBEHHBIE U JIECATUYHbBIE 1 bubnnoreka [JOK
IpoOH, IPOLIEHTHI, OECKOHEYHBIE https://m.edsoo0.ru/
NePUOANYECKHUE TPOOH http://festival.1lseptember.ru/articles/
PanyonanbHnie yucia.
5 OOBIKHOBEHHBIE U JIECTUYHBIE 1 bubnnorexka [HOK
IpoOH, IPOLIEHTHI, OECKOHEUHBIE https://m.edso0o.ru/7f414736
MEPUOANYECKHE TPOOH
o http://school-collection.edu.ru/
[Tpumenenue apobeit u
6 MIPOLIEHTOB IS PEIICHUS 1 bubnnorexa LIOK
p p https://m.edsoo.ru/
TIPHIIIAZIHBIX 38134 http://festival.1september.ru/articles/
IIpumenenue apoOeii u
7 HpO C€HTOB JISIp elIcHUS 1 bubmmorexa [TOK
pont AP https://m.edsoo.ru/7f414736
MPUKJIAHBIX 33]1a4
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JlelicTBUTENIbHBIEC YHCIIA.

http://school-collection.edu.ru/
bubmuoreka [JOK

8 Panmonansueie u
1t https://m.edsoo.ru/
MppatoHAJIBHRIC HHC]IA http://festival.1september.ru/articles/
9 Apudmerrdeckue oneparnuu ¢ bubnunoreka HOK
NEUCTBUTEIbHBIMHI YHCIIAMU https://m.edsoo.ru/7f414736
10 Monynb 1eiCTBUTENBHOTO bubmumorexa [IOK
qHCjIa U €ro CBOMCTBA https://m.edsoo.ru/7f414736
[TpubnmxEHHBIC BHIYUCIICHMUS,
11 IIpaBUjIa OKPYIJICHHUS], IPUKHUIKA bubnuoreka [IOK
Y OLICHKA pe3yJbTara https://m.edso00.ru/7f414736
BBIYUCJIIEHUN
OCHOBHBIE METO/IbI pEIICHUS
12 €JIBIX 1 APOOHO-PAIIMOHAIIBHBIX Bubmorexa ITOK
t H}O pall https://m.edsoo.ru/7f414736
ypaBHEHU U HEPABEHCTB
OCHOBHBIE METO/IbI pELICHUS
13 eJIbIX U APOOHO-PAIMOHAIBHBIX Bubmorexa ITOK
H HP patl https://m.edsoo.ru/7f414736
YpaBHEHU U HEPABEHCTB
OCHOBHBIE METOIBI PEIICHUS
14 eJIbIX U APOOHO- apI/IOHaJ'IBHBIX bubmmorexa LHOK
B va patt https://m.edsoo.ru/7f414736
ypaBHEHU U HEPABEHCTB
MHorousieHs! OT OJHOMI http://school-collection.edu.ru/
15 nepeMeHHoi. Jlenenue bu6mmorexa [IOK
MHOTOWIEeHa Ha MHOTOYJIEH C https://m.edsoo.ru/
ocratkoM. Teopema besy http://festival.1september.ru/articles/
http://school-collection.edu.ru/
MHorouJsieHsl ¢ HEIBIMA
16 koa¢punmentamu. Teopema bubmmorexa [IOK
B ’ p https://m.edsoo.ru/
uera http://festival.1september.ru/articles/
17 Pemrenue cucreM TMHEHHBIX http://school-collection.edu.ru/
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ypaBHEHUI

bubmuorexa [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

Pemenne cucreM TUHENHBIX

http://school-collection.edu.ru/
bu6mmoreka [IOK

18 YpaBHEHUNU https://m.edsoo.ru/
http://festival.1september.ru/articles/
Martpuiia cucTeMbl JTUHEHHBIX
ypaBHeHui. Onpenennrens http://school-collection.edu.ru/
19 MaTpHIIbl 2%X2, ero bubnnoreka [JOK
FeOMETPUUYECKUN CMBICT U https://m.edsoo.ru/
CBOICTBA; BBIYHCIICHHUE €T0 http://festival.1september.ru/articles/
3HAYCHUA
Onpenenurens MaTpuLbl 2%2, http://school-collection.edu.ru/
20 €ro reOMETPUYECKHI CMBICT U bubnmnoreka [JOK
CBOMCTBA; BEIYHCICHHUE €T0 https://m.edsoo.ru/
3HAYCHUS http://festival.1lseptember.ru/articles/
TTpUMeHEHHE ONpeCTHTEIIs LTS http://school-collection.edu.ru/
21 peUIeHusT CUCTEMBI JINHEWHBIX bubmmorexa [OK
8 https://m.edsoo.ru/
YPaBHCHHIH http://festival.1september.ru/articles/
PellieHHme MPHKIAHbIX 3814 ¢ http://school-collection.edu.ru/
22 IIOMOIIIBIO CUCTEMBI JIMHEHHBIX bubmnorexa [IOK
. https://m.edsoo.ru/
YpaBHCHUH http://festival.1september.ru/articles/
T —— http://school-collection.edu.ru/
23 [IOMOILBIO CUCTEMBI JUHEHHBIX bubnnorexa LIOK
. https://m.edsoo.ru/
YpaBHCHUH http://festival.1september.ru/articles/
24 KonTtponbhas pabora:

"PanmoHanbHble ypaBHEHUS U
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HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YpaBHEHUH"

OyHKIHS, CITOCOOBI 3aJaHUS
¢ynkunu. Bzaumao o6paTHbie

http://school-collection.edu.ru/
bu6mmoreka [IOK

25 ¢dbynakun. Kommosumus https://m.edsoo.ru/
GyHKumMii http://festival.lseptember.ru/articles/
I'paduk pynkuuu. http://school-collection.edu.ru/
26 DeMeHTapHbIe bubnnoreka [JOK
npeoOpa3oBaHus rpaduKoOB https://m.edsoo.ru/
GyHKumii http://festival.1lseptember.ru/articles/
Ob6nacTh ornpeneneHus u http://school-collection.edu.ru/
97 MHO>KECTBO 3HaUE€HUHN (YHKIUH. bubnnoreka [JOK
Hymu ¢pynakuu. [IpomexyTku https://m.edsoo.ru/
3HAK MOCTOSHCTBRA http://festival.1september.ru/articles/
YérHble U HEUETHBIE (PYHKIIUU. http://school-collection.edu.ru/
28 [Tepuonuueckue GyHKIUH. bubnuoreka [IOK
IIpoMeKyTKM MOHOTOHHOCTH https://m.edsoo.ru/
GyHKIUH http://festival.1lseptember.ru/articles/
MakcuMyMbl U MUHUMYMBI http://school-collection.edu.ru/
29 ¢ynkuuu. Haubonpiee u bubnuoreka [IOK
HaVMEHbBIIIEE 3HAUYCHUE https://m.edsoo0.ru/
GYHKIINN Ha TPOMEIKYTKE http://festival.1september.ru/articles/
http://school-collection.edu.ru/
30 JIuHeitHas, KBagpaTUYHas 1 bubnuotexa [JOK
IpoOHO-THHENHHas PYHKIH https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
DJIeMEHTapHOE UCCIIEJOBAaHUE U
bu6mmoreka [JOK
31 MOCTPOEHHE TPAPHUKOB ITUX

byHKIII

https://m.edsoo.ru/
http://festival.lseptember.ru/articles/
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DJIeMEHTapHOE HCCIIEIOBAaHUE U

http://school-collection.edu.ru/
bubmuoreka [JOK

32 nmocrpoeHue rpaduKOB ITUX
p . pad https://m.edsoo.ru/
bymxuni http://festival.lseptember.ru/articles/
http://school-collection.edu.ru/
CreneHs C 1eNIbIM TOKa3aTeNIeM. bubnmoreka [JOK
33
bunom Herotona https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
34 CTeneHb ¢ MeNbIM MoKa3aTeIeM. bubmuorexa [JOK
bunomMm Herorona https://m.edsoo.ru/
http://festival.1september.ru/articles/
CrenenHast GyHKIHS C http://school-collection.edu.ru/
35 HATypPaJIbHBIM U LICJIBIM bubnnorexa [HOK
nokazarenieM. E€ cBolicTBa u https://m.edsoo.ru/
rpaduk http://festival.1lseptember.ru/articles/
KonTpomnbHnas padora:
36 "Crenennas ¢pynkuus. Eé
cBoiicTBa u rpapuk"
. http://school-collection.edu.ru/
ApudmeTnieckuii KopeHb
. bubmuorexa [JOK
37 HATypaJbHON CTENIEHU U €T0
g https://m.edsoo.ru/
CBOMCTBA http://festival.1september.ru/articles/
o http://school-collection.edu.ru/
ApudmeTnueckuii KopeHb
38 HATYPAJIbHOMN CTEIEHHU U €T0 bubmorexa LIOK
}:p https://m.edsoo.ru/
CBOMCTBA http://festival.1september.ru/articles/
http://school-collection.edu.ru/
[IpeoOpazoBaHUs YUCIOBBIX
. bubmuorexa [JOK
39 BBIPXKEHUM, COAepKaLIUX

CTENIEHHU U KOPHH

https://m.edsoo.ru/
http://festival.lseptember.ru/articles/
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[IpeobpazoBanust YMCIOBBIX

http://school-collection.edu.ru/
bubmuoreka [JOK

40 BBIPKEHUM, COAEpKALTUX https://m.edsoo.ru/
CTCIICHH 1 KOpHH http://festival.1september.ru/articles/
http://school-collection.edu.ru/
[TpeoOpazoBaHMs YHCITOBBIX
. bubnmoreka [JOK
41 BBIPOKECHHM, COACPIKAITUX httos://m.edsoo.ru/
CTCTICHH 1 KOPHH http://festival.1september.ru/articles/
http://school-collection.edu.ru/
HpparmonansHble ypaBHEHUS.
bubmuorexa [JOK
42 OCHOBHBIE METO/IbI pELICHUS https://m.edsoo.ru/
MppalNOHAILHRIX yPABHCHIH http://festival.1september.ru/articles/
http://school-collection.edu.ru/
HppanmonaibHble ypaBHEHMUS.
bu6mmorexa [IOK
43 OcCHOBHBIE METO/IbI PELLICHUS
. https://m.edsoo.ru/
MPpalMOHAJILHBIX ypaBHCHIH http://festival.1september.ru/articles/
HppaunoHanbHble ypaBHEHHUS.
44 OcHOBHBIE METOIbI PELLICHUS
MPPALMOHAIBHBIX YPABHEHUN
http://school-collection.edu.ru/
PaBHOCI/IJ'II)HBIG HCpCXO}II)I B
bu6mmorexa [IOK
45 PELIEHNN UPPALMOHATIBHBIX https://m.edsoo.ru/
YpaBHCHIH http://festival.1lseptember.ru/articles/
http://school-collection.edu.ru/
PaBHOCHIIbHBIE TTEPEXO/IBI B
bubmuorexa [JOK
46 pELIEHNN UPPALMOHATIBHBIX https://m.edsoo.ru/
YpaBHCHHIH http://festival.1lseptember.ru/articles/
PaBHOCHHBHBIe nepexozlm B
47 pELIEHNN UPPALMOHATIBHBIX
YpaBHEHUU
48 PaBHOCHITEHBIE TIEPEXO/IBI B
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pelLIeHUN UPPALMOHATIBHBIX
ypaBHEHUH

CgoiicTBa u rpaduk KOpHs N-0if
CTETIeHU KaK (yHKLIHUU

http://school-collection.edu.ru/
bu6mmoreka [IOK

49 00paTHOM CTENEeHu C https://m.edsoo.ru/
HaTypaJIbHbIM I10Ka3aTeleM http://festival.1september.ru/articles/
CgoiicTBa u rpaduk KOpHs N-0i http://school-collection.edu.ru/
50 CTCTICHH KaK ()yHKITHH bubnnoreka [JOK
00paTHOM CTENEHU C https://m.edsoo.ru/
HATypaJIbHBIM II0Ka3aTeeM http://festival.1lseptember.ru/articles/
KonTponbhas pabora:
51 "CpolicTBa u rpaduK KOpHs N-
oi1 crenenu. MppannonanbHble
ypaBHeHuUA"
http://school-collection.edu.ru/
59 CreneHs ¢ palmOHAIBLHBIM bubnnoreka [JOK
MOKa3aTeyieM U €€ CBOKMCTBA https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
53 Crenens ¢ pallMOHAIbHBIM bubnunorexa [JOK
MoKa3aTeyieM U €€ CBOMCTBA https://m.edsoo0.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
54 CreneHb C palMoOHaIbHBIM bubnuotexa [JOK
MoKa3areyieM U €€ CBOMCTBa https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
55 [ToxazatenpHast QyHKIM, €€ bubnnorexa [JOK
CBO¥iCTBa U rpaduK https://m.edso0.ru/
http://festival.1september.ru/articles/
56 Hcnonb3oBanue rpaduka http://school-collection.edu.ru/



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/

(byHKUIMU 1715 pelIeHust
ypaBHEHUH

bubmuorexa [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

Hcnons3oBanue rpaduka

http://school-collection.edu.ru/
bu6mmoreka [IOK

S7 (ymHKIMH UL peteHus https://m.edsoo.ru/
YpaBHCHUH http://festival.1september.ru/articles/
http://school-collection.edu.ru/
[Toka3arenbHble ypaBHEHHS.
bu6mmoreka [IOK
58 OCHOBHBIEC METO/IbI PEILICHUS
. https://m.edsoo.ru/
T0KasaTC/IPHBIX yPaBHCHIH http://festival.1september.ru/articles/
http://school-collection.edu.ru/
[TokazarenbHbIC ypaBHEHUS.
bubmuorexa [JOK
59 OCHOBHBIE METObI PELICHUS
. https://m.edsoo.ru/
TOKA3ATCIBHBIX yPaBHCHIH http://festival.1september.ru/articles/
http://school-collection.edu.ru/
IToka3arenbHble ypaBHEHHS.
bu6mmoreka [JOK
60 OCHOBHBIEC METO/IBI PEIICHUS
. https://m.edsoo.ru/
TOKa3aTCIEHLIX ypaBHCHHIH http://festival.1september.ru/articles/
KonTponbhas pabota:
61 "Tloka3arenbHas QyHKIMS.
[ToxazarenbHble ypaBHEHUS"
http://school-collection.edu.ru/
62 Jlorapudm uucna. CBoiicTBa bubnmuotexa [JOK
norapudma https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
63 Jlorapugm umncna. CBoiicTBa bubnnoreka [JOK
Jorapudpma https://m.edsoo.ru/
http://festival.1september.ru/articles/
. http://school-collection.edu.ru/
64 Jlorapudm uucmna. CBoiicTBa

bubmuoreka [JOK
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norapudma

https://m.edsoo.ru/
http://festival.1september.ru/articles/

I[CCHTI/I‘IHLIG M HaTypaJIbHbIC

http://school-collection.edu.ru/
bu6mmoreka [IOK

05 norapudmsl https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/

66 JlecaTnuHbIE U HATYpAJIbHBIC bubnnorexa [HOK

J0rapupMbl https://m.edsoo.ru/
http://festival.1september.ru/articles/
I T p—— http://school-collection.edu.ru/

o7 COJIepIKaIKX JoraprudMbI , Bubmiorexa LIOK

https://m.edsoo.ru/
ITpeobpasoae BHpakeHHuii http://school-collection.edu.ru/

68 coJiepKanux Jorapudmol , Bubmiorexa LIOK
https://m.edso0.ru/

N T pum——— http://school-collection.edu.ru/

09 CoJIeprKalIuX Jorapudmol , bubmorexa IOK
https://m.edso0.ru/

T e —— http://school-collection.edu.ru/

70 . bubmuorexa [JOK

CBOHCTBA 1 rpaQuK https://m.edsoo0.ru/

Jorapudmieckas dy K, 68 http://school-collection.edu.ru/
71 . bu6mmorexa [IOK

CBOHCTBA 1 rpaQuK https://m.edsoo0.ru/

Hcnonp3oBanue rpaduxa http://school-collection.edu.ru/
72 (GyHKLINU 1715 peleHust bubnuoreka [IOK

ypaBHEHUH https://m.edsoo0.ru/

Hcnonws3oBanue rpaduka http://school-collection.edu.ru/
73 GYHKIUA 1S PEeIICHUS bubmuorexa [JOK

ypaBHEHU I

https://m.edsoo.ru/
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Jlorapugmuueckue ypaBHEHUS.

http://school-collection.edu.ru/

74 OCHOBHBIE METO/IbI PEIICHUS bu6mmoreka [IOK
JorapuGpMUYUECKAX YPaBHEHUIA https://m.edsoo.ru/
Jlorapugmuueckue ypaBHEHUS. http://school-collection.edu.ru/

75 OCHOBHBIE METO/IbI pELICHUS bubnmoreka [JOK
norapu(pMHUECKUX YpaBHEHHMA https://m.edsoo.ru/
Jlorapupmuueckue ypaBHEHHS. http://school-collection.edu.ru/

76 OCHOBHBIE METO/IbI pELICHUS bubnuorexa [JOK
norapu(pMHUECKUX YpaBHEHHMA https://m.edsoo.ru/
PaBHOCUIIBHBIE TIEPEXO/IBI B http://school-collection.edu.ru/

77 PEIICHUH JIOTapUPMUISCKUX bubnnoreka [JOK
YpaBHEHUN https://m.edsoo.ru/
PaBHOCUIIBHBIE TIEPEXO/IBI B http://school-collection.edu.ru/

78 PEIICHUH JIOTapUPMUISCKUX bubnnoreka [JOK
yYpaBHEHUHU https://m.edsoo.ru/
KonTpomnbHnas padora:

79 "Jlorapupmuueckas ¢yHKITUS.

Jlorapudmuueckue ypaBHeHus"
CuHyc, KOCUHYC, TAaHTE€HC U http://school-collection.edu.ru/

80 KOTaHTEHC YHCIIOBOTO bubmmoreka [JOK
aprymeHra https://m.edso0.ru/

CuHyc, KOCUHYC, TAHT€HC U http://school-collection.edu.ru/

81 KOTAHTE€HC YHCIIOBOTO bubmuorexa [JOK
aprymeHrTa https://m.edso0.ru/
ApKcuHyC, apKKOCUHYC U http://school-collection.edu.ru/

82 apKTaHT€HC YHUCIIOBOTO bubmuorexa [IOK
apryMeHra https://m.edso0.ru/
ApKcUHYC, apKKOCUHYC U http://school-collection.edu.ru/

83 ApPKTAaHI€HC YHCIIOBOTO bubnmoreka [JOK

aprymeHra

https://m.edsoo.ru/
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Tpuronomerpuueckas
OKPYKHOCTB, OIIPENIETICHHUE

http://school-collection.edu.ru/

84 TPUTOHOMETPUUECKUX (PYHKIIHI Bubmiorexa LIOK
https://m.edsoo0.ru/
YHCIIOBOTO apryMeHTa
Tpuronomerpirieckas http://school-collection.edu.ru/
85 OKPY>KHOCTb, OTIpEICIICHUE ) Butmnorexa LIOK
TPHTOHOMETPHIECKHX pymiciuid https://m.edso0.ru/
YHCIIOBOTO apryMeHTa
OCHOBHbLE http://school-collection.edu.ru/
86 bubmuorexa [JOK
TPUTOHOMETpHUYECKHUE (HOPMYIIbI https://m.edsoo.ru/
OCHOBHEIE http://school-collection.edu.ru/
87 bubmuorexa [JOK
TPUTOHOMETpHUECKHUE (HOPMYIIbI https://m.edsoo.ru/
OCHOBHELE http://school-collection.edu.ru/
88 TPUTOHOMETpHUECKHUE (HOPMYJIIbI Bubmiorexa LIOK
https://m.edso0.ru/
OCHOBHELE http://school-collection.edu.ru/
89 TPUTOHOMETpHUUECKHUE (HOPMYJIIbI Bubmiorexa LIOK
https://m.edso0.ru/
[IpeobpazoBanue http://school-collection.edu.ru/
90 TPUTOHOMETPUIECKUX bu6mmorexa [IOK
BBIPAYKEHU I https://m.edsoo.ru/
[IpeoOpazoBanue http://school-collection.edu.ru/
91 TPUTOHOMETPUIECKUX bubnuorexa [JOK
BBIPAKEHUI https://m.edsoo0.ru/
[IpeobpazoBanue http://school-collection.edu.ru/
92 TPUTOHOMETPUUECKHUX bub6nuorexa [IOK
BBIPAKECHUI https://m.edso0.ru/
93 [IpeobpazoBanue http://school-collection.edu.ru/
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TPUTOHOMETPUUECKUX
BBIPAXKEHUM

bubmuorexa [JOK
https://m.edsoo.ru/

Pemenuie TpUroHOMeTpHUUECKUX

http://school-collection.edu.ru/

94 . bu6mmoreka [IOK
YpaBHEHUHU https://m.edsoo.ru/
S http://school-collection.edu.ru/

95 N bubmuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/
S http://school-collection.edu.ru/

96 . bubmuoreka [JOK
YpaBHEHUU https://m.edsoo.ru/

PerteHIe THTOROMETpHICEKIX http://school-collection.edu.ru/

97 r bu6mmoreka [IOK
YpaBHEHUU https://m.edsoo.ru/
S—— http://school-collection.edu.ru/

98 T bu6mmoreka [JOK
YpaBHEHUHU https://m.edsoo.ru/

PerterIe TpHTOROMETpHGEKIX http://school-collection.edu.ru/

99 r bu6mmorexa [IOK
YpaBHEHUHU https://m.edsoo.ru/

PerterIe TpHTOROMETpGEKIX http://school-collection.edu.ru/

100 r bu6mmoreka [IOK
YpaBHEHUH https://m.edsoo.ru/
KonTponbhas pabota:

"TpUroHomMeTpHUIECKUE

101 BBIPAXKECHUS U
TPUTOHOMETPUUECKHUE
ypaBHEeHHA"

ITocnenoBaTeNbHOCTH, CITOCOOEI http://school-collection.edu.ru/

102 3a/laHus TOCIIEA0BATEIHLHOCTEH. bubnmoreka [JOK

MeTton MmaTemaTHuecKkoi

https://m.edsoo.ru/



https://m.edsoo.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/

WHIYKIIUU

MOHOTOHHEIE U OIrpaHUYCHHBIC

http://school-collection.edu.ru/

103 MocJieI0BaTeIbHOCTH. icTopus bubnmoreka [JOK
aHanm3a OECKOHEYHO MaJIbIX https://m.edsoo.ru/
http://school-collection.edu.ru/
104 ApudmeTrndeckas mporpeccus bubnmoreka [JOK
https://m.edsoo0.ru/
http://school-collection.edu.ru/
105 I'eomeTpuueckas nporpeccust bubnuorexa [JOK
https://m.edsoo0.ru/
BeckoHeuHo yhBaromas http://school-collection.edu.ru/
106 bubmuorexa [JOK
reoMeTpHuuecKas mporpeccus https://m.edsoo.ru/
CyMMa 0eCKOHEYHO http://school-collection.edu.ru/
107 yOBIBAIOIIEH T€OMETPUIECKOM bubnuoteka [JOK
IIPOTPECCUU https://m.edso0.ru/
JIuHelHbIN 1 i
. http://school-collection.edu.ru/
108 ;I:;(Z)H:H;IDI/LMBHHH poct: bubnuoreka [IOK
- POPMYIIa CHOMHBIX https://m.edso0.ru/
MIPOLICHTOB
JIuHelHbIN 1 i
. http://school-collection.edu.ru/
109 ;I;CSI(;H:HEDIZMBHHH poct: bubnuoreka [IOK
- POPMYIIA CTTOAHBIX https://m.edsoo0.ru/
MIPOIICHTOB
Hcnonws3oBanue nporpeccuu http://school-collection.edu.ru/
110 JUISl pELIEHUS PEATIbHBIX 3a]a4 bubnuoreka [IOK
IIPUKJIAJHOTO XapakTepa https://m.edsoo.ru/
KonTponbnas pabora:
111 "ITocmenoBaTeIbHOCTH U

nporpeccun"
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HenpepriBable GyHKIIMN U UX

http://school-collection.edu.ru/

112 cBOICTRA bubmuoreka [JOK
https://m.edsoo.ru/
Todka paspbisa. ACHMITOTEL http://school-collection.edu.ru/
113 5 bu6mmoreka [IOK
rpaguKoB QymKumi https://m.edsoo.ru/
CroiicTsa hyHKmii http://school-collection.edu.ru/
114 bubmuorexa [JOK
HEIPEPHIBHBIX HAa OTPE3KE https://m.edsoo.ru/
CroiicTsa hynKmii http://school-collection.edu.ru/
115 bu6mmorexa [IOK
HENPEPBLIBHLIX HAa OTPE3KE https://m.edsoo.ru/
MeTox HHTepBaToB 1A http://school-collection.edu.ru/
116 bu6mmorexa [IOK
PEICHHA HEpaBeHCTB https://m.edsoo.ru/
MeTojt HHTEPBATOB UTA http://school-collection.edu.ru/
117 bubmuorexa [JOK
PCIICHI HEpABCHCTD https://m.edso0.ru/
MeToj1 HHTepBATIOB /1T http://school-collection.edu.ru/
118 bubmuorexa [JOK
PCIICHI HEpABCHCTD https://m.edso0.ru/
IIpuMeHeHne CBOMCTB http://school-collection.edu.ru/
119 HETPEePbIBHBIX (QYHKIMNA 115 bubnuoreka [IOK
pelieHus 3aaa4 https://m.edsoo0.ru/
IIpuMeHeHne CBOWCTB http://school-collection.edu.ru/
120 HETPEePbIBHBIX (QYHKIMNA 115 bubmuorexa [IOK
pelieHus 3aaa4 https://m.edsoo.ru/
TTepBas u BTOpas MPOH3BOHEIE http://school-collection.edu.ru/
121 bubmuorexa [JOK
ymictum https://m.edsoo.ru/
122 Ornpenenenne, reoOMeTPUIECKHUI http://school-collection.edu.ru/
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CMBICJI TPOU3BOIHOM

Onpenenenue, GU3NIECKUi

bubmuorexa [JOK
https://m.edsoo.ru/

http://school-collection.edu.ru/

123 CMLICI TIDOM3EOMHO bubmuorexa [JOK
p Jron https://m.edsoo.ru/
VpaBHeHHe KacaTebHOI K http://school-collection.edu.ru/
124 bu6mmoreka [IOK
rpaguxy Qymxium https://m.edsoo.ru/
VpaBHenue KacaTebHoM K http://school-collection.edu.ru/
125 bubmuorexa [JOK
rpaguKy gynxunn https://m.edsoo.ru/
TTpOU3BOHELE STEMEHTAPHBIX http://school-collection.edu.ru/
126 . bu6mmorexa [IOK
ymicuumii https://m.edsoo.ru/
TTpOW3BOHEIE STEMEHTAPHBIX http://school-collection.edu.ru/
127 . bu6mmorexa [IOK
ymcrmii https://m.edsoo.ru/
[IponsBoHasA cymMBl, http://school-collection.edu.ru/
128 IIPOU3BENIEHUS, YACTHOTO U bubnnoreka [JOK
KOMIO3UIINU (byHKHI/H‘/'I https://m.edsoo.ru/
[IpousBoHasA cymMBl, http://school-collection.edu.ru/
129 IIPOU3BENIEHUS, YACTHOTO U bubnnorexka [JOK
KOMITO3HITH () YHKITHA https://m.edsoo.ru/
[IpounsBoaHas cymMmBl, http://school-collection.edu.ru/
130 MIPOU3BEICHNUS, YaCTHOTO U bubnnoreka [JOK
KOMITO3HITH () YHKITHA https://m.edsoo.ru/
131 KonTponpHas padora:
"ITponsBogHas"
ToBTopene, 0GobmerHe http://school-collection.edu.ru/
132 ’ ’ bu6nuoreka IIOK

CHUCTEMAaTU3als 3SHaAHUH:

https://m.edsoo.ru/
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"VpaBuenus"

[ToBTOpEHmE, 0600IICHNE,

http://school-collection.edu.ru/

133 cUcTeMaTu3allus 3HAaHHUM: 1 bubnmoreka [JOK
"®@yHkun" https://m.edsoo0.ru/

134 HroroBast koHTpoIbHAs paboTa 1

135 Wrorosas KoHTpoJBbHAS paboTa 1
oBToDeHIe. 060GLICHI e http://school-collection.edu.ru/

136 p ’ t L 1 Bbubaunorexa [LIOK
CUCTEMAaTH3AIWsI 3HAHHHA https://m.edsoo.ru/

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






