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MNOACHUTEJBHASA 3AIINCKA

Y4aeOHsplii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHWs,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecCHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
M3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U IPYTHX
TUucUUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBIJIa/IeBalOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KoTopas (OpMyJIUpyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKO# opMme.

VY4eOHbIll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIMIA Pa3BUTHUSI SKOHOMUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX Uil JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpemsl OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMHU ajireOpbl U MaTeMaTHYE€CKOrO aHajlu3a pa3BHBAET
YMEHHE HaXOAUTb 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKa3bIBAThb
YTBEPKICHUS C MOMOUIBI0O MHAYKIIMU U PACCYkKIATh NEAYKTUBHO, HUCIOJIb30BaTh
0000IlIEHHE W KOHKPETH3allhio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xone usydenuss yuebHOro Kypca «Anrebpa ¥ Hayalla MaTeMaTHYECKOTO
aHann3a» OOyYarolIuecsl MOJTy4YaloT HOBBIA OIBIT PEIICHUs] MPHUKIAJAHBIX 3aj1ad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIE peajbHbIX CUTYAIlUH,
UHTEPHpPETallMd  TOJIYYEHHBIX  pElIeHWi, 3HaKOMATCS ¢  MOpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIINMUCS MAaTEMATUYECKUMU OTKPBITUSMHU U UX aBTOPAMM.

VYuebHblli Kypc 00Ja7aeT 3HAYUTENBHBIM BOCIHUTATEIBLHBIM TOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(OpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydeOHOM
JEATEeIIbHOCTH, TpeOyromed MpoAOKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKypPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

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

B crpykType yuebHOro kypca «Anrebpa M Haudajga MaTeMaTHYECKOTO
aHaJIM3a» BBIIEJICHBI CIEAYIOLIUE COAECPKATENBHO-METOAUYECKHE TUHUMU: «YHucna
U BhIUUCIEHUD», « DyHKIIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTEeMaTUYeCcKOro aHanu3a», «MHoXecTBa 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 OBIaACBalOT BcE Oosee
IIUPOKAM MATEMAaTHYECKUM ammapaTroM, Y HUX MOCJIeI0BATEIHHO (HOPMUPYETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MaTEeMaTHYECKYyI0 MOJIENb pPEalbHON
CUTYaIlNH, IPUMEHATH 3HAHUS, TOJYICHHBIC TIPH U3YYCHUH YIeOHOTO Kypca, IS
PEIICHUsT CaMOCTOSTENILHO CHOPMYITHPOBAHHON MaTEeMAaTHUECKOM 3a/1adn, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUS «Uucia ¥ BBIYHCICHHS» 3aBepIiacT
(dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oouero
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. 3HAKOMble OOYy4YalOIMMMCS MHOXECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMITJIEKCHBIX 4Hcel. B KakIoM H3 3THX MHOXKECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My CIenu(pUIecCKUue 3aJaud WU ONepaluu: JeJICHHe Haleo,
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 KpPyra HCIMOJB3YEeMbIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NPUMEHEHUS I PEIICHUS Pa3IMYHBIX 3a/1a4
dbopmupyeTCcsi TIpeICcTaBlIeHUe O €IMHCTBE MAaTEMAaTUKH KaK HaykKu U €€ poJid B
MOCTPOEHUU MOJIENICH PEaJIbHOTO0 MHpA, IIUPOKO HCIOJIB3YIOTCS 0000IIeHHE |
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
UCCIIeNOBaHNH (DYHKIM C TIOMOIIBI0 TMTPOU3BOAHON, TPU 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-HAYUYHBIX 33J]1a4, HATJSIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH 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, UCHOIB30BaHNE (PYHKUMN 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 (OpMyJaMH 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIIMYUHAMH, HCCIECNOBATh TMOJy4YeHHbIE (GYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HAaBBIKOB, IMO3BOJISIOIIMX BbIpAXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznuyHOi (opme: aHATUTHYECKOM, rpaduueckoid u cioBecHO. Ero u3yuenwue
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
rpaduky  CIOXKHBIX (YHKIMMA, OMPEAENsTh HX HauOOJNbIINE W HAUMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpeHHsl TpolieccoB. JlaHHas coaepkarefbHas 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 MaTEMaTHKH KaK HayKd CleAyeT IpU3HaTh
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
CUTyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOIIBIO afmapara aireopbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpETaIlud IOJYyYEeHHBIX pe3yJabTaToB. 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 yueOHOro Kypca «AnreOpa ¥ Hadajla MaTeMaTHYE€CKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJEPKXAHUE OBYUYEHUA
10 KITACC

Yucaa v BIYMCICHUA

PanmonaneHple uymcia. OOBIKHOBEHHBIE U JAECSITUYHBIE JPOOU, MPOLIEHTHI,
OecKkOHEUHbIE Iepuoandeckue Apodu. IlpumeHneHue npoOeld M NPOLUEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEANIbHOM KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PanuoHaJBHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanMu € JICWCTBUTEIbHBIMU  yHclIaMd.  Moayib
JEHUCTBUTEIILHOTO YUCIA U €ro cBoicTBa. [IpuOnmkEHHbIE BBIYMCIICHHMS, TIPABUIIA
OKPYTJIEHUs, IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIUYMCICHHMN.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Hperotona. Hcenmonbe3oBaHue
NOJXOJAIIEeH (OPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN ISl PELLICHUS TPAKTUUYECKUX
3a]1a4 ¥ NPEJCTABICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEACTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapugm uymcna. CpoiictBa norapu¢pma. JlecaTnyHble U HaTypaJbHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAaHTE€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS M ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METObI PEIICHUS LIEJbIX U APOOHO-PAIIMOHATIBHBIX YPABHEHUHN U
HEPAaBEHCTB. MHOTO4YIECHbl OT OJHOW MNEpeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3y. MHoOrowiensl ¢  UEJIBIMH
koapurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCHOBBIX BBIPAKEHUMN, COJIEPKAIINX CTEIIEHU U KOPHH.

HppauroHansHble YPaBHEHHS. OcCHOBHBIE METOBI peLIeHus
UPPALMOHAIBHBIX YPaBHEHUIA.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX
YPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOTapru(MBbI.

Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI perieHus
Jorapu(pMUYECKUX ypaBHEHUH.
OcHOBHBIE TPUTOHOMETPHUUECKHUE hopMyJIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHue TpUuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JNMHEWHBIX ypaBHEHWH. MarTpuiia CHUCTEMBbI JIMHEWHBIX
ypaBHeHHI. OnpenenuTenb MATpULbl 2X2, €ro TeOMETPUYECKUI CMBICI U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS IS PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIAaIHBIX 3ajlad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lcciaenoBaHue MOCTPOEHHOM MOJEIN C
MTOMOIUIBIO MATPHI] U ONPEICITUTEIIEH.

[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.

DyHKUMH U TPaPUKH

OyHkius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHble (QYHKIIHH.
Komno3zummss @yukiuii. I'papuk  (yHkmu. DineMmeHTapHble MpeoOpa3oBaHUs
rpapuKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud Gynkumu. Hymu yskium.
[TpoMexyTku 3HakOnocTOsTHCTBA. YETHBIE U HeuéTHble pyHKUuH. [lepuoanueckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl U MUHUMYMBI
dbyukiuu. HanbonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, kBajpaTU4Hasi W JpOOHO-TMHEWHasT (YHKUMU. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

Crenennast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM Moka3ateneM. 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.

Hauana MaTeMaTH4eCKOro aHaJIn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUs 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
MPUKIIATHOTO XapakTepa.



HenpepoiBHble ¢GyHKIMM W UX CcBoMcTBAa. TOukM paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkumi. CBolcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast mpons3BoaHbIE PpyHKITMH. Onpeaenenrue, reOMeTPUIECKUN 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. IIpumeHeHHE TEOPETHKO-MHOXKECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

OnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTA, CIEICTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KIIACC

Yucaa v BBIYMCICHUA

Harypanbubie u nenble yncna. [[pumMeHeHne MpU3HAKOB JIEIMMOCTH LIEJIbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HammeHbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moay:ito, anropurma EBkinaa i pemeHus
3a/1a4 B LEJIBIX YHUCIIAX.

Kowmmnekcuble uucia. Anredpanueckass W TPUTOHOMETpHUYECKass (POPMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApudMeTHYeCKHe omnepanuu C KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENT Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau n-o¥i creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHMS U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHHWW W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH. PernieHre TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeNbHBIX U  JIOTApU(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPALMOHATBHBIX, TTOKA3aTEIBHBIX U JOTapU(PMUUYECKUX YPABHCHHM.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[Ipumenenue  ypaBHEHUMH, CHUCTEM M HEPABEHCTB K  PEILICHUIO
MaTEMaTUYECKUX 3aJad M 3a/Jad U3 pazIUyHbIX O0JacTell HayKu U peanbHOU
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX PE3YJIbTATOB.

DOyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

Tpuronometpuyeckue GyHKIUH, UX CBOWCTBA U IpauKU.

['padmyeckue MeTOABl pElIeHUsT ypaBHEHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIMH SIS HWCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEAMETOB U PEaIbHOM KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

[IpumeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero M HAUMEHbBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a/Jadax, Uil ONPEACIIEHUS CKOPOCTH M YCKOPEHHMS Ipouecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
ayieMeHTapHbIX pyHKuui. [IpaBuia HaxoXIeHUs IEpBOOOPa3HBIX.

WNHrerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncnenne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleibnua.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIaJed IJIOCKUX (QUryp u
00BEMOB T€OMETPUIECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEAIbHBIX MPOLECCOB C MNOMOLIBI0 AuddepeHIrnanIbHbIX
YPaBHEHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIMUA 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MpEACTaBICHUE O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
NpoIeAyp TPaKIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HUX
GyHKUUSIMHU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLIJIOMY M HACTOSIIEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOUN MIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HSKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHUE JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUWSA, dTHUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKh U JEATENIbHOCThIO YYE€HOT0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, PacCyKICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHH H
OTIIbIXa, PETyisipHas (U3NYEcKash aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEIbHOCTHIO;

6) TPy10BOT0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdI00Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,



TOTOBHOCTH M CIIOCOOHOCTH K  MaTeMaTU4yeckoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAaHHWE BIUSHUS
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
OKpY’)Karollel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB W OLEHKH HX BO3MOXHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOW HayKH Kak c(]epbl 4YeIoBEYECKOM AEesTeIbHOCTHU, JTAloB €€
pa3BUTUA M 3HAYMMOCTH [JI1 Pa3BUTHS IHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTE€MaTUKH W MaTeMaTUYeCKOW KyJIbTYpOH Kak CpEICTBOM IO3HAHUS MHUPA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYID M MCCIEI0BATEIBCKYIO JEATEIBHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTUYECKUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN  MEXAy TMOHATHUSAMHU, (HOPMYJIHPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIUH,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JleJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHJYKTUBHBIX YMO3aKIIOUECHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEICTBA MATEMATUUYECKUX YTBEPKICHUIM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemieHus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).



Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (QPUKCHUPYIONIME  MPOTHUBOpEYUE,  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, SBJICHUSMHU, POLECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJBI MO PE3yJIbTaTaM
MPOBENCHHOTO  HAOMIONECHMS, WCCIIECNOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IMPOLECCA, A TAKKE BbIIBUIAThH
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, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HHPOPMAIUIO PA3TUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpPUpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WUTIOCTPUPOBATH TpaduuecKy;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITEIILHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMM  OOIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /aBaTh IMOSCHEHUS MO XOAY PELICHMS 3a1adH,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJa€MOM TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIAThH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3iu4yve M CXOJCTBO MO3ULIMNA, B KOPPEKTHOW (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS € YYETOM 3ajaay
MPE3EHTAllMM U OCOOEHHOCTEH ayJUTOpHUH.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC Y4eOHbIE 1eliCTBUS



Camoopranusanus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/1a4ud, BBIOUPATh CIIOCO0 pelieHus ¢
Y4ETOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(POPMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH HHTEJJIEKT:

BJIaJIcTh ~ HaBBIKAMH  TIO3HABATEJIbLHOM  peduieKkcuM  KakK  OCO3HAHHUS
COBEpIIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX IPOIIECCOB, UX PE3YJIbTATOB, BIAJACTh
crioco0aMu CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W Pe3ysibTara PEIICHHS
MaTeMaTU4YECKOM 3a4a4u;

NPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a7auH,
BHOCHUThH KOPPEKTHUBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, JaHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATa IEIN U YCIOBUIM, OOBSICHATH TPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
JlaBaTh OLICHKY MIPHOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITEJIbHOCTD:

MMOHMMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBHUIYAIBHOM
paboThl MpU peHIeHWH YYEOHBIX 3a7ay, MPUHUMATH 1I€JIb COBMECTHOM
JEATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOoThl, pacrpencisiTh
BUJIBI paboOT, JOroBapuBaThCs, OOCYXJaTh IIPOIECC M pe3yJabTaT padOTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBBI€ IITYPMbD» M HHBIC), BBIIOJIHATH CBOK 4YacTh pabOTBHl U
KOOPAUHUPOBATh CBOU JEHUCTBHUS C JPYTMMHM YJIEHAMH KOMAaH[IbI, OlLICHUBATH
Ka4eCTBO CBOETO BKJaja B OOIIUI MPOAYKT IO KPHUTEPHUSIM, CPOpMYITUPOBAHHBIM
y4aCTHUKaMU B3aMMOJICUCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICAd TOJYYUT CJICAYIOIINE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTO aHaTU3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEUHAs
nepuoAndecKkasl JApoOb, TPOIEHTHI, HPPANUOHAIBHOE YHCIO0, MHOXECTBa
palMOHAJIBHBIX U ACHCTBUTEIBHBIX YUCEI, MOAYJIb JEHCTBUTEIHLHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl DPEIICHUS NPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;

MIPUMEHSITh PUOTUKEHHBIC BEIYUCIICHUS, TPABUjIa OKPYTJICHUS, IPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APUPMETUUECKUN KOPEHb HATypaIbHOU
CTEIICHH;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIEpUpPOBaTh MOHATHUAMH: JIOTapU(PM UHCHa, IECITHUUHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YUCIJIOBOTO apTyMEHTa;

OIIEpUPOBATh MOHATHUAMM: APKCHHYC, APKKOCUHYC U apKTaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCWIbHBIE YPABHEHUS U YPABHEHHU-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPABEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW NEPEMEHHOM,
MHOTOYJIEH ¢ MedbIMH KO3(p(ULIUEeHTaMH, KOPHHM MHOTO4YJI€Ha, HPUMEHSThH
JIeJIEHMEe MHOTOYJIEHAa HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u treopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpuLa, ONPEACIUTENIb MATPULBI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
MCITIOJI30BaTh CBOMCTBA ONpENENuTeNs 2 X 2 JuId BBIYMCIEHHUS €r0 3Ha4yeHus,
IIPUMEHATh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBbl JIMHEHHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAIIMH C MOMOILIBIO CUCTEMbI JJUHEWHBIX YPABHEHUN,
MCCIIE0BATh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEAEIUTENEH,
WHTEPIIPETUPOBATH ITOJYyUYECHHBIM pPE3yJIbTaT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COJEPIKALIUX CTEHEHH C
palMOHAIBHBIM [TOKA3aTeJIEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAXKECHUH;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HUPpPAIMOHAJIbHBIE, MOKa3aTeJbHbIE U
JorapupMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B W OCYIECTBIISAS POBEPKY KOPHEM;



MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHUE (HOPMYIIBI sl MpeoOpa3zoBaHuUs
TPUTOHOMETPUUECKUX BBHIPAKECHHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUII;

MOJICJIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHMS, ypaBHEHMS, HEPAaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIIEI0BATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKIHUH,
B3aMMHO OOpaTHble (QYHKIMM, KOMMO3WLMS (yHKIUH, rpaduk GyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

CBOOOIHO OIEPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO ONEpUpOBaTh MNOHATHSIMM: UETHbIE M HEUYETHbIE (yHKUUH,
nepuonyeckue PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypadbHBIM U
HeabIM ToKa3zareneM, Ipa@uk CTeneHHOW (YHKIHUU C HATypalbHBIM U IEJIbIM
nokasaresnemM, rpauk KOpHs N-0il CTeNeHW Kak (PyHKIHMU OOpaTHOW CTENEHHU C
HATYpaJIbHBIM ITOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas W APOOHO-JTMHEWHas
(bYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPapUKOB;

cBOOOIHO ONEpHUpOBaTh MOHATHAMH: IOKa3aTelbHas M Jjorapudmuyeckas
byHKIUHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMUI;

CBOOOZIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YMCIOBOTO apryMEHTa;

UCIONB30BaTh Trpaduku (yHKUMH JUId  HCCIEAOBAaHUSA MPOIECCOB U
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HH, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpUuyecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TeOMETpUUeCcKasi MPOTrPeccus, TUHCHHBIA U
OKCMOHEHIIUATBHBIA POCT, (OpMyJia CIOKHBIX MPOIICHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCTIONIb30BaTh MPOTPECCUU IS PEIICHUs pealbHbIX 3a/ad MPUKIATHOTO
XapaKkTepa;



CBOOOJTHO OIEPUPOBATh MOHITUAMU: MOCJIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHHUSI
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIEA0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPHIBHBIC (PYHKIIUH, TOUYKHU
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOO/IHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOJIHbBIC
byHKIMM, KacaTenbHas K TpaduKy QyHKIIH;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIO3ULIUH
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  ONEpPUPOBATh  TMOHATHSIMHU:  MHOXECTBO,  OMNEpaluy  Haj
MHOYECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jjisl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yYeOHBIX IPEAMETOB;

CBOOOJTHO OMNEPUPOBATH MMOHATUAMHU: OIpEACNICHHe, TEeopeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOT0 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIINE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTro aHaTu3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBAaTh MOHATUSAMH: HaTypajJbHOE U IEJI0€ YHUCIO,
MHOKECTBA HATYPAJIBHBIX W IEIbIX YUCEI, UCIOJb30BATh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJl u HOK HaTypalibHBIX 4Mcen JJjIsl pelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJYJIO, 3alKChIBATh
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUMUCIICHUS,

CBOOO/IHO OMNEPUPOBATH MOHITUSAMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (hOpMe, BBHITIONHATH apu(PMETHIECKUE ONepaIii ¢ HUMHU U
n300pakaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUE HEpPABEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEW TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOIHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: CUCTEMA U COBOKYIHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, IIOKA3ATEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palrOHAJIbHBIE, UppaLMOHAJIbHBIE, IIOKa3aTeJIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

OPUMEHATH TpauyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE€ aiureOpbl, COCTaBIAThH
BBIPDAQKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHUEM ammapara anreopsl,
WHTEPHPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKU KOMMO3UIMK (PYHKIUHA C MOMOILIBIO 3JIEMEHTapHOro
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh TIEOMETpUYECKHEe 00pa3bl ypaBHEHHMM W  HEpaBEHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJECIHUPOBAHMS U HCCIENOBAaHUS pealbHbBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIm3a:

MCITOJIb30BaTh MPOU3BOHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUs (PYHKIIMM HEMPEPHIBHON Ha
OTpE3Ke;

WCIIOJIb30BaTh MNPOWU3BOAHYIO I HAXOXKACHUS HAWJIY4IlIEero pELICHUS B
NPUKIAIHBIX, B TOM YHCJIE€ COLUMAJIbHO-JKOHOMHYECKHX, 3aJadax, I
ONpEJENICHUs] CKOPOCTH W YCKOPEHHs Mpolecca, 3aJaHHOro (Gopmynol wiu
rpadukom;



CBOOOJTHO  ONEpUPOBATH MOHATHSMHU: IEpBOOOpa3Hasi, ONpeneIEHHBIHI
WHTErpall, HaXOAWTh IEPBOOOpA3HbIC AJIEMEHTApPHBIX (YHKUUMNA U BBIYUCIATH
uHTterpai no popmysne Herotona-JIeitoHuna;

HAXOJUTh TIOMIAIHN TUIOCKUX (GUTYP U OOBEMBI TEIT C TOMOIILI0 HHTETPAIIA;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA MPUMEPE
cocTaBiieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 33aJa4d, B TOM YHCIE COLMAIbHO-DKOHOMUYECKOTO U
du3nYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMsl Bcero Kontporenvie  Ipakririeckue o0pasoBare/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO 1€HCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI TMHEMHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1
L[eJIBIM TIOKa3aTesIeM
3 Apudmernueckuit KopeHb N-0if cTENeHN. 15 1
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 1
JlorapudmMuueckue ypaBHEHHs
6 Tpuronomerpruyeckue BeIpaxkeHUs U 29 1
ypaBHEHUS
ITocnenoBareabHOCTH U MPOTPECCUH 10
Henpepesabie ynkiuu. [IponszBoanas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 NccnenoBanne GyHKIHIA ¢ TOMOIIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1
Tpuronomerpuyeckue HepaBeHCTBA
4 WppanmoHansHbIe, TOKa3aTeIbHBIC U 24 1
norapuMuIecKrue HepaBeHCTBA
5 KommiekcHbie yucna 10
6 Harypanbhblie u 1ienpie gyucia 10
CucreMbl pallioHATBHBIX, UPPALMOHATBEHBIX
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 16 9
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara udpposbie
n/n Tema ypoka Bcero Konrpoarmpie  Mpaxrueckue fI[Sy‘IEHPIH :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypest
1 MHOXeCcTBO, orepauu HajJ MHOKECTBAMHU 1
Y UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IprMeHeHrne TeOpEeTUKO-MHOKECTBEHHOTO 1
armapara JJisg peueHus 3ajaaqy
Parmmonansaeie unciaa. OOBIKHOBEHHBIC U
4 JECSITUUHBIE IPOOH, IPOLIEHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
Parmmmonansaeie unciaa. OOBIKHOBEHHBIC U
5 JECSITUUHbIE IPOOH, IPOLIEHTHI, 1
OECKOHEUYHBIE TTEPUONUECKUE TPOOH
6 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
pelIeHs TPUKIaJAHbIX 3a7a4
7 [Ipumenenue qpoOei U IPOIEHTOB TSt 1
pelIeHs TPUKIaJAHbIX 3a7a4
8 JleicTBuTenbHBIC YKclia. PaimonanbHbIC U 1
HUPpAIMOHATILHBIE YHCIIa
9 ApudmeTndeckue oneparuu C 1
JIEUCTBUTEIbHBIMHU YHCIIAMH
10 Monyinb 1eMCTBUTEIHHOTO YUCIa U €r0 1

CBOMCTBA




11

[TpuGnuxEHHbBIE BEIYMCICHUS, IPaBHIIA
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTOABI pCIICHUA LICIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METO/IbI PEIICHHS LEIIBIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHoOrowieHsl OT OJHON NEPEMEHHOM.
Jlenenne MHOro4JeHa Ha MHOTOUJIEH C
ocratkoM. Teopema besy

16

MHorouseHsb ¢ eabIMA K0P PUITMEHTAMH.
Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Pemrenne cucreM TMHENHBIX YpaBHEHUI

19

Marpuiia cucteMsbl TUHEMHBIX YPaBHEHUH.
Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

21

[IpuMeHeHue onpeaeuTens 1 peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI
KoHntpoinbhas pabdota: "PanronanbHbie
ypaBHEHHUA U HepaBeHCTBA. CHcTeMBI
JMHENUHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH.
B3aumno obpatasie pynkiuu. Kommnosunus
byHKIMI

26

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

28

29

OO6nacTb onpeneneHuss 1 MHOKECTBO
3HaueHu# QpyHkuuu. Hynu ¢pyHkum.
[IpomexXyTKH 3HAaK OCTOSHCTBA

YérHble 1 HeUETHBIE (QYHKIINU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl 1 MUHUMYMBbI (PYHKIIMH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKLINN Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas U JpOOHO-
TuHeHas GyHKuun

31

32

DJeMeHTapHOe UCCIeI0BaHuEe U
MOCTpoeHne TpaPUKOB ATUX PYHKITUN
DJIeMEHTapHOE HCCIIEJOBAaHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

33

CreneHn ¢ LIETIBIM ITIOKa3aTeneM. buaom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

34 Herorona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponsnast padora: "CreneHHas
¢bynkuus. E€ cBoiictBa u rpaduk"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

39 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU

40 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHU,
CoJIepKaliX CTENEHU U KOPHU

41 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIEpKalIiX CTENEHU U KOPHU
UppanmonansHble ypaBHeHUs. OCHOBHbBIE

42 METO/IBI pEIICHUS HPPAITMOHATBHBIX
YpaBHEHUNU
UppanmonansHble ypaBHeHUs. OCHOBHbBIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppanmonansuslie ypaBHeHus1. OCHOBHbIE

44 METO/bI PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC MNEPEXO0Abl B pCICHUHA

46 UPPALMOHAIIbHBIX YpaBHEHUI

47 PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UpPpaAlMOHATILHBIX YPABHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPpPaLMOHATIbHBIX YPABHEHUM
CaoiicTBa U rpaduK KOpHs N-Oi CTEHeHH

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
CaoticTBa u rpaduK KOpHs N-Oi CTEHeHH

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HATypaJIbHBIM MOKa3aTeleM
KonTponsHas pabora: "CBoiicTBa u rpaduk

51 KOpHsI N-ol creneHu. MppanmonanbHele
ypaBHeHHUA"

59 CrerneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTENEM U
€€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNEM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKLIHA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN s
peluieHus: ypaBHEHU I

57 Hcnonp3oBanue rpaduka QyHKINM 115

peluieHus: ypaBHEHU I




[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHUH
[loka3arenbHble ypaBHeHUs1. OCHOBHbBIE

59 METO/IbI pEIIEHUS TOKA3aTEIbHBIX 1
ypaBHEHUU
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUI

61 KoHntpoinbhas padora: "[lokazarenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm ymncna. CBoicTBa jJorapudpma 1

63 Jlorapugm umncna. CoiicTBa jgorapudpma 1

64 Jlorapu¢m yucna. CoiicTBa iorapugpma 1

65 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

67 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1
aorapudmsl

68 [IpeoOpazoBanue BEIpaKEHUA, COACPIKALIMX 1
Jorapupmbl

69 [TpeoOpa3oBaHue BRIpAKESHHUN, COACPIKAIIIX 1
Jorapupmbl

70 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIus, €€ CBOHCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIIUN 115 1

pellIeHNs] YpaBHEHUI




Hcnonb3oBanue rpaduka GyHKINUN A5

3 pelieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/bI peIIeHUs JTorapu(HMUIECKUX
ypaBHEHU I
Jlorapudpmudeckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
norapu(pMHUECKUX ypaBHEHHMA

78 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
norapu(MUUECKUX YpaBHEHUN

79 KonrtponsHas pabora: "Jlorapugmuueckas
dbyukmus. Jlorapupmudeckre ypaBHeHUs"

80 CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCUHYC U apKTAHI'€HC
YHCJIOBOI'O apryMEHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
TpuronomeTpuueckas OKpyKHOCTb,

84 oTpeieTICHUEe TPUTOHOMETPUUECKIX

(GyHKIMI YHUCIOBOTO apryMeHTa




TpuronomeTrpuueckas OKpyKHOCTb,

85 OTpeieJICHUE TPUTOHOMETPUUECKHUX 1
(YHKIMIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

01 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

92 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

93 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHU I

94 Pemenune TpuroHoMeTpUYECKUX ypaBHEHU I 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

96 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

97 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1

98 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

99 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1

100 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
KonTtponbHas pabora:

101 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPUYECKHUE ypaBHEHUs"

102 [TocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUS 1

rnocienoBareiibHocTel. Meton




MaTeMaTUYECKON MHIYKLINU

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 MoCIieI0BaTeNbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoHneuyHo yObIBaroIasi reoMeTpruiecKast
nporpeccus

107 CyMMa OecKkOHEUYHO yOBIBaromen
F€OMETPUUYECKON MTPOTrPECCUU

108 JIMHENHBIN ¥ YKCIOHEHIMATIbHBIA POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

109 JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.
Yucno e. Dopmyna cI0KHBIX IPOLEHTOB

110 Hcnonp3oBanue mporpeccuu A pereHus
pEabHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepbiBHbIE QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIMMA

114 CoiicTBa (hyHKIIMH HENPEPHIBHBIX HA
OTpE3Ke

115 CoiicTBa (hyHKIIMIA HEMPEPHIBHBIX HA
OTpe3Ke

116 Meton HHTEpPBATIOB AJI pELICHUS

HEPaBEHCTB




MGTOI[ HHTCPBAJIOB JIA pCIICHUSA

117
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IprMeHeHre CBOMCTB HENPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOMCTB HENPEPBIBHBIX
(byHKUUH 1715 peleHus 3a1a4

121 [lepBast u BTOpast npon3BOIHBIC GYHKIIUU

122 Onpeznenenue, reOMETPUYECKUH CMBICI
MIPOU3BOIHOM

123 Onpenenenne, GU3NIECKUN CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIUN

195 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIIMHN

126 [Tpou3BoHbIE AIIeMEHTAPHBIX (HYHKIIHN

OM3BOJHBIE 2JIEMEHTAPHBIX KUK

127 IT

128 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMIO3ULIUU (PYHKIUI

129 [IpousBonHas cyMMbl, IPOU3BEACHMS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI

130 [IpousBonHas CyMMbI, IPOU3BEACHMUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

131 Kontponbnas padora: "[IpousBognas”

132 [ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3aIUs




3HaHui: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A 1
3HaHui: "Oyukiun"
134 HroroBast koHTpoIbHAs paboTa 1 1
135 Wrorosas KoHTpOJbHAS paboTa 1 1
136 HOBTOPeHHe, 000011eHNe, CUCTEMAaTU3aIlIs 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE
11 KIIACC

KoaunuecTBO 4acoB

Ne
KounTtpousn

n/ Tema ypoka Bce P IMpakTnyec
HbIE

n ro KHe padoThl
padoThI

[Ipumenenue
MPOU3BOTHOM K
HCCIICIOBAHUIO
¢byHKkuuii Ha
MOHOTOHHOCTh U
KCTPEMYMBI

Jara
U3y4eH
U

JJIeKTPOHHbIE
uudposeie
o0pa3oBareinb
HbIe pecypchl

IIpumenenne
MPOU3BOJHOM K
HCCIIE0BAHUIO
byHKIUH Ha
MOHOTOHHOCTb U
3KCTPEMYMBI

IIpumeHeHue
MPOU3BOJHOM K
HCCIIE0BAHUIO
byHKIMI Ha
MOHOTOHHOCTb U
JKCTPEMYMBI

[IpumeHeHue
MIPOU3BOJHOM K
UCCIIEJOBAHUIO
byHKIUH Ha
MOHOTOHHOCTb U
JKCTPEMYMBI

[IpumeHeHue
MIPOU3BOJHOM K
HCCIIE0BAHUIO
byHKIUH HA
MOHOTOHHOCTb U
JKCTPEMYMBI

[IpumeHenne
MPOU3BOJHOM K
HCCIEIOBAHUIO 1
byHKIUH Ha
MOHOTOHHOCTbh U




KCTPEMYMBI

Haxoxnenue
HaMOOJIBIIIETO U
HAUMCHBIIIETO
3HAYCHUS
HEIIPEPBIBHOU

byHKIMH HA
OTpe3Ke

10

Haxoxnenue
HaMOOJIBIIIETO U
HauMEHBIIErO
3HAYECHUS
HEMPEePbIBHOMU
GbyHKIIUU Ha
OTpe3Ke
Haxoxnenue
HauOOIBIIETO U
HauMEHBIIETO
3HAYEHUS
HEMPEPHIBHOMU
byHKIIUY Ha
OTpe3Ke
Haxoxxnenue
HauOOIBIIETO U
HauMEHBIIIETO
3HAYEHUS
HEIPEPBIBHOU

byHKIIMHT HA
OTpE3KE

11

Haxoxnenue
HauOOJIBIIEro U
HAaUMEHBIIIETO
3HAYCHUS
HEINPEPBIBHOU

GbyHKIIUU Ha
OTpe3Ke

12

Haxoxnenne
HauOOJIbIIEro U
HaVMEHBIIIETO
3HAUEHUs
HEIPEPBIBHOU

GbyHKIIUU Ha
OTpe3Ke




13

14

IIpumeHeHue
MPOU3BOIHOMN

JUIS HaXOXKACHUS
HaWJTy4IIero 1
pelieHus B

MPUKJIIATHBIX

3a/1auax

[Ipumenenue
MPOU3BOIHOMN

JUISL HAX 0K ACHUS
HaMJIy4lIero 1
penieHus B

MIPUKJIIATHBIX

3a7a9ax

15

IIpumenenne
IIPOU3BOHOMN

JUTSL OTIPEICIICHUS
CKOPOCTH U

YCKOPEHUS 1
npoiiecca,

3a/IaHHOTO

dbopmynoit unu
rpadgukom

16

17

18

[IpumeHeHue
MIPOU3BOIHOMN
JUIL OIIPENEIICHUS
CKOPOCTH H
YCKOpEHUs 1
mporecca,
3aJIaHHOTO
dbopmyIoit unu
rpaduxom
Komnozunus
byHKIMIA
Komnozunus
byHKIUH

19

20

Kommnozumus

byHKIHIT
I'eomerpuueckue
o0pa3sl

YpaBHEHUH Ha 1
KOOPJAMHATHOU
IJI0CKOCTH




21

22

23

24

25

26

27

28

I'eomerpuueckue
o0pa3bl
ypaBHEHUI HA
KOOPJMHATHOMN
IIJIOCKOCTH

KoHntposbHas
pabora:
"UccneqoBanue
byHKIHHA ¢
MTOMOLUIBIO
MIPOU3BOTHOMN"

[TepBooOpasnas,
OCHOBHOE
CBOMCTBO
MepBOOOPA3HBIX

[IepBoobOpa3ubie
3JIEMEHTapHbIX
GbyHKIH.
IIpaBuna
HaXO0XKJICHUS
1epBOOOPA3HBIX

[TepBooOpasubie
3JIEMEHTaPHbIX
GbyHKIHH.
[IpaBuna
HaXO0XKJICHHS
epBOOOPA3HBIX

Hurerpai.
I'eomeTpuueckuit
CMBICIT
WHTEerpaja

Brruncienue
ONPEACIEHHOTO
WHTEeTrpajia 1o
bopmyie
Hrrotona-
JlelOouunIa

Brruncienue
ONPEACIEHHOTO
WHTETrpajia 1o
dhopmyne
Hrrotona-
JlelOuunIa




29

30

31

32

IIpumeHeHue
MHTerpaia Jyis
HaXO0XJACHUS
Iomanaei
IJIOCKUX (Uryp
IIpumeHeHue
MHTerpana Jyis
HaXO0XJACHUS
00BEMOB
reOMETPUUYECKUX
TEN

[Tpumepsi
pelieHuit
muddepennmnans
HBIX YpaBHEHUU
[Ipumepsr
pelieHuit
muddepeHnmnans
HBIX YpaBHEHUU

33

34

35

Maremarnueckoe
MOJIETUPOBAaHUE
peabHbIX
IIPOLIECCOB C
IIOMOUIBIO
muddepeHmab
HBIX YpaBHEHUI
KonTponbHas
pa0ora:
"ITepBooGpa3nas
u uHTerpan”
Tpuronomerpuue
cKue QpyHKIUH,
UX CBOMCTBA U
rpaduxu

36

Tpuronomerpuue
cKue QpyHKIUH,
UX CBOMCTBA U
rpaduxu

37

Tpuronomerpuue
ckue QyHKIUH,
UX CBOMCTBA U
rpaduxu




38

Tpuronomerpuue
ckue PyHKITUH,
UX CBOMCTBA U
rpaduku

39

Tpuronomerpuue
ckue QpyHKIUH,
UX CBOMCTBA U
rpaduku

40

41

42

OT10op KOpHEi
TPUTOHOMETPHUYE
CKHMX ypaBHEHUH
C IIOMOILBIO
TPUTOHOMETPHUYE
CKOH
OKPY>KHOCTH

OT10op KOpHEH
TPUTOHOMETpHUYE
CKHMX ypaBHEHHUI
C TIOMOIIBIO
TPUTOHOMETpHUUE
CKOH
OKPY>KHOCTH

OT160p KOpHEH
TPUTOHOMETpUYE
CKHMX YpaBHEHUH
C TIOMOIIBIO
TPUTOHOMETpUYE
CKOH
OKPYKHOCTH

43

OT10op KOpHEi
TPUTOHOMETPHYE
CKHMX ypaBHEHUI
C TIOMOILIBIO
TPUTOHOMETpHYE
CKOH
OKPY>KHOCTH

44

Permenue
TPUTOHOMETPUYE
CKMX HEPABEHCTB

45

46

Pemenue
TPUTOHOMETPUYE
CKMX HEPABEHCTB

Pemenue




TPUTOHOMCTPHUYC
CKHUX HCPABCHCTB

47

48

Pemenue
TPUTOHOMETPUYE
CKMX HEPABEHCTB

KonTposbnas
pabora:
"I'paduxu
TPUTOHOMETPHUYE
CKUX (DYHKIHH.
Tpuronomerpuue
CKHe
HepaBeHCTBA"

49

OcHOBHBIE
METOAbI peHIeHI/ISI
ITOKA3aTCIIbHBIX
HEPABCHCTB

50

OcHOBHBIE
METOAbI peHIeHI/ISI
ITOKA3aTCIbHBIX
HEPaBEHCTB

51

52

53

54

55

56

OcHOBHBIE
METOABI peHIeHI/ISI
ITOKA3aTCIbHBIX
HEPaBEHCTB

OCHOBHEBIE
METOABI peHIeHI/ISI
ITOKA3aTCIbHBIX
HEPaBEHCTB

OcHOBHBIE
METO/IbI PeIIeHuUs
sorapupMudecKu
X HEPABEHCTB

OCHOBHEBIE
METO/IbI PEIICHUs
norapuMUIecKu
X HEPABEHCTB
OCHOBHEBIE
METO/IbI PEIICHUs
norapuMUIeCcKu
X HEpaBEHCTB

OCHOBHEBIE




METO/IbI PEIICHUS
Jorapu(MuvecKu
X HEPaBEHCTB

S7

OCHOBHBIE
METOAbI peH_IeHI/IH
HPpaOHAIbHEI
X HEPaBEHCTB

58

OCHOBHBIE
METOAbI peH_IeHI/IH
HPpaOHAIbHEI
X HEPABEHCTB

59

60

61

62

63

64

OCHOBHEBIE
METO/bI PEIICHUS
HUpPAIMOHATIbHBI
X HEPABEHCTB

OcCHOBHEBIE
METO/IbI PEIICHHS
HUppAIMOHATIbHBI
X HEPABEHCTB

I'paduueckue
METO/IbI PEeIIeHUs
UPPAIMOHATILHBI
X YpaBHEHHI

I'padpuueckue
METO/bI peIIeHus
UppanoHaIbHbI
X YpaBHEHHI

I'padpuueckue
METO/Ibl PEIICHUS
ITOKAa3aTeIbHBIX
ypaBHEHUH

I'paduueckue
METO/Ibl PEIICHUS
[I0Ka3aTeIbHBIX
HEPABEHCTB

65

I'padnueckue
METO/Ibl pelIeHuUs
JorapupMUIEcKu
X YpaBHEHUU

66

I'padnueckue
METO/Ibl pelIeHus
JorapuMudecKu




X HEPABEHCTB

67

68

69

70

71

72

I'paduueckue
METO/IbI PEIICHUS
norapuMUIeCKu
X HEPaBEHCTB

I'paduueckue
METO/IbI peIIeHuUs
MOKAa3aTeIbHBIX U
norapuMUIeCcKu
X YpaBHEHHI

I'paduueckue
METO/IbI peIIeHuUs
MOKAa3aTeIbHBIX U
norapuMuIecKu
X YpaBHEHHI

I'paduueckue
METO/IbI PEIICHUS
MOKAa3aTeIbHBIX U
norapuMuIecKu
X HEPaBEHCTB

I'paduueckue
METO/IbI PEIICHUS
MOKAa3aTeIbHBIX U
norapuMudecKu
X HEPaBEHCTB

KoHnTponsHas
pabora:
n

Hppaunonansx
bl€,
MOKa3aTeIbHbIEe U
JorapupMUUEcKu
€ HepaBeHCTBa"

73

74

KommiekcHsbie
qucia.
Anrebpanyeckas
u
TPUTOHOMETpHYE
ckast popMbl
3arucu
KOMIIJIEKCHOTO
qucna

Komruiekcusie
qucia.




75

76

77

78

79

80

81

82

Anrebpanueckas
"
TPUTOHOMETPHYE
ckast popMbI
3aIuCH
KOMILIEKCHOTO
qrcia

Apudmerndecku
€ omeparyu ¢
KOMILICKCHBIMU
qHUCIIaMU

Apudmerndecku
€ omeparyu ¢
KOMILICKCHBIMU
YHCIaMU

N3o6pakenue
KOMILIEKCHBIX
YypceN Ha
KOOPJMHATHOM
IUIOCKOCTH

N3o6pakenue
KOMIUIEKCHBIX
qucell Ha
KOOPAWHATHOU
IIJIOCKOCTH
dopmyia
Myaspa. Kopun
N-0i1 CTETICHU U3
KOMILJIEKCHOTO
qucia

®opmyna
Myaspa. Kopun
N-0i1 CTETICHU U3
KOMILJIEKCHOTO
qucia

IIpumeHeHue
KOMIUIEKCHBIX
YHCEI JUTS
penieHus
(bu3HUECKUX U
TeOMETPUYCCKIX
3agad

KonTponsHas




pabora:

n
Kommnekcurie

qucna"

83

84

85

Harypanbnsle u
LeNble YnCiIa

HarypanbsHbie u
Lenble Yncia

[Ipumenenue
MIPU3HAKOB
JEIIMMOCTH
LEJIbIX YUCel

86

IIpumeHeHue
IIPU3HAKOB
JEJINMOCTH
LIEJIBIX YUCEl

87

IIpumeHeHue
IIPU3HAKOB
JEJIMMOCTH
LIEJIBIX YUCEIL:
HO u HOK

88

IIpumeneHue
IIPU3HAKOB
JEIUMOCTH
LEJIBIX YHUCEIL:
HO u HOK

89

90

91

[IpumeHeHue
MIPU3HAKOB
JEIUMOCTH
LEJIBIX YHUCEIL:
OCTaTKH 110
MOJYJIIO
[IpumeHeHue
IIPU3HAKOB
JENUMOCTH
LEJIBIX YUCEIL:
OCTaTKH 110
MOJZYJIIO
IIpumeHeHue
IIPU3HAKOB
JENUMOCTH
LEJIBIX YUCEIL:
ANrOpUTM




EBxnnna mis
pelIeHUs 3a/1a4 B
LEJIBIX YHUCIaX

92

KontposbHas
pabora: "Teopus 1
LenbIx yucen"

93

Cucrema u
COBOKYITHOCTb
YPaBHEHUU.
PaBHOCHIBHEIE 1
CHCTEMEI U

CHCTEMBI-

CIIEICTBUS

94

95

96

97

98

Cucrema u
COBOKYITHOCTb
YpPaBHEHUU.
PaBHOCHUIIbHEIE 1
CHCTEMBI U

CHCTEMBI-

CIEICTBUS

OcHoBHBIE
METO/bI PELICHUS
CUCTEM U
COBOKYITHOCTEM
palroOHaNBHBIX
YpaBHEHUU

OcHOBHbIE
METO/bI PEIICHUS
CUCTEM U
COBOKYITHOCTEMN
HppAIMOHATIbHBI
X YpaBHEHHI

OcHOBHBIE
METO/IbI PELIECHUS
CUCTEM U
COBOKYITHOCTEM
II0Ka3aTCJIIbHBIX
YpaBHEHUI

OcHoBHBIC

METO/IbI PEIICHUs
CHCTEM U 1
COBOKYITHOCTEM
IMOKa3aTeNbHbIX




YpaBHEHUH

99

OcHOBHBIE
METO/bI PEIICHUS
CUCTEM U
COBOKYITHOCTEMN
norapuMUIeCcKu
X YpaBHEHHI

100

OcHoBHbIE
METO/IbI PEIICHUS
CHCTEM H
COBOKYITHOCTEMN
Jorapu(MudecKu
X YpaBHEHU

101

IIpumeHeHue
CHCTEM K
PELICHUI0
MaTeMaTHYeCKUX
3aja4 v 3a]1a4 u3
pa3IUYHbIX
o0ractel HAyKH
U peaJIbHOU
KHU3HH,
MHTEpIpeTanus
MOJTyYeHHBIX
pe3yabTaToB

102

[IpumeHeHue
CUCTEM K
PEIIECHUIO
MaTeMaTHYeCKUX
3a/1a4 U 3a/1a4 U3
pa3IMYHbIX
obacTeil Hayku
U peaJlbHOU
KHU3HHU,
MHTEpPIIpeTaLHs
MTOJTyYEHHBIX
pE3yJIbTAaTOB

103

IIpumeHeHue
HEPaBEHCTB K
PEIICHUIO
MaTeMaTHYECKUX
3a/1a4 ¥ 3a/1a4 U3
pa3IMYHBIX




104

obacTeil HayKu
U peajbHOU
KHU3HHU,
UHTEpIIpEeTaLHs
MOJIy4YE€HHBIX
pe3yabTaToB

KonTposbnas
pabora:
"Cucremsl
paloHaIbHbIX,
HppaMOHAIIbHBI
X TIOKa3aTeJIbHbIX
"
norapuMUIeCKH
X ypaBHEHH"

105

106

107

PammonanbHbie
YpaBHEHUS C
rapaMeTpamu

PanmmonanbHble
HEpPaBEHCTBA C
rapaMeTpamu
PanmonanbHble
CHCTEMEI C
rapaMeTpamu

108

HppanmonaibHbl
€ YpaBHEHHS,
HEPAaBEHCTBA C
napamMeTpamu

109

HppanmonaibHbl
€ CUCTEMBI C
napamMeTpamu

110

IToxa3aTennHBIC
ypaBHEHUS,
HEpaBEHCTBA C
napameTpamu

111

112

Iloka3zarenbpHbIE
CHUCTEMBI C
rnapaMmeTpamu

Jlorapudmuueck
ue ypaBHEHMUS,
HEpaBEHCTBA C
napamMeTpamu




113

Jlorapugmmueck
€ CUCTEMEI C 1
napameTpamu

114

Tpuronomerpuue
CKHE YPaBHEHUs 1
C mapameTpaMu

115

116

117

Tpuronomerpuye
CKHe
HEpaBEHCTBA C
rnapameTpamu

Tpuronomerpuye
CKHE CHUCTEMBI C 1
napameTpamu

ITocTpoenue u
Hccae0BaHNe
MaTeMaTUYECKUX
MoJeen

peanbHbIX 1
CUTYallUi C

MOMOUIBIO

YPaBHEHHUH ¢
rnapameTpamu

118

119

[Toctpoenue u
HCCIIeIOBAaHNE
MaTEeMaTHICCKUX
MoJelIed
peanbHBIX
CUTYaLlUM C
MIOMOIIBIO
CHCTEM
YPaBHEHHUH C
rapaMeTpamu

[Toctpoenue u
HCCIIE0BAHUE
MaTeMaTHYECKHUX
MoJielIed
peanbHBIX
CUTYAaLHi C
ITOMOIIBIO
CUCTEM
YpaBHEHUH C
napameTpamu

120

KontponbHas 1




pabota: "3amaun
¢ nmapamerpamu"

121

[ToBTOpEHHUE,
0000111EHNE,
cucTeMaTu3aIus
3HAHUM:
"YpaBuenus"

122

[ToBTOpEHHUE,
000011IEHNE,
cucTeMaTu3aIus
3HAHUM:
"YpaBuenus"

123

[ToBTOpEHUE,
000011IeHNE,
cUCTEeMaTu3aIus
3HAHU:
"VpaBHeHus.
Cucremsl
ypaBHeHUI"

124

[ToBTOpEHUE,
000011IEHNE,
cucTeMaTu3anus
3HAHUM:
"Hepasencrsa"

125

[ToBTOpEHUE,
00o01Ienue,
cucTeMaTu3anus
3HAHUM:
"Hepasencrsa"

126

[ToBTOpEHUE,
000011IEHHE,
cucTeMaTu3anus
3HAHUM:
"HepaBencrsa"

127

128

[ToBTOpEHUE,
0000111EHNE,
CHCTEMAaTHU3alHs
3HAHUI:
"[Ipon3BoaHas u
e€ npumeHeHue"
[ToBTOpEHHUE,

0000111EHHE,
cHUCTEMaTH3aIUs




3HAHHUU:
"IIpousBoHas 1
e€ mpuMeHeHue"

129

[ToBTOpEHHUE,
0000111EHNE,
CHCTEMAaTHU3alHs
3HAHUI:
"IIpousBoaHas 1
e€ mpuMeHeHue"

130

131

132

133

134

[ToBTOpEHHUE,
0000111eHNE,
cucTeMaTu3anus
3HAHUMU:
"WuTerpain u ero
npuMeHeHue"

[ToBTOpEHUE,
000011IeHNE,
CHCTeMaTH3amus
3HAHHI:
"OyHKuMKn"
[ToBTOpEHUE,
000011IeHHE,
CHCTeMaTH3amus
3HAHUU:
"OyHKIMH"
[ToBTOpEHUE,
000011IEHHE,
CHCTeMaTH3aIus
3HAHUU:
"OyHKIMH"
Hrorosas
KOHTpPOJIbHAS
pabota

135

Utorosas
KOHTPOJIbHAS
pabora

136

[ToBTOpEHUE,
000011IeHNE,
CUCTEMaTH3aIus
3HAHUU

OBILIEE
KOJIMYECTBO

136 10




YACOB IIO0
I[TPOT'PAMME

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
11 OrnepupoBaTh TNOHATHSMHU: pAIMOHAIBHOE W JACHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI
12 Bomonusate  apudmMernyeckue — omepaldd € pAlMOHATBHBIMU U
' JNEHCTBUTENbHBIMH YHCITaMU
13 BrInonHATE TpUOIMKEHHBIC BRIYMCIICHUS, UCIIONIB3YsI TIPABIIIA OKPYTJICHUS,
' JienaTh IPUKUIKY U OLIEHKY pe3yibTaTa BEIUUCICHUN
OrnepupoBaTh MOHATUSIMH: CTETEHb C ILEIBIM IOKa3aTeJeM, CTaHIapTHas
14 dbopma 3amucH ACHUCTBUTEIHHOTO YHCIA, KOPEHb HATypaJbHOW CTETECHHU;
' WCIIOJIH30BaTh MOAXOSANIYI0 (OPMY 3amUCH JIEUCTBUTEIBHBIX YUCET IS
pEIICHUS TPAKTUYECKUX 33]1a4 U MPEICTABICHUS JaHHBIX
OrnepupoBaTh NOHATUSIMU: CUHYC, KOCUHYC M TAHT€HC IMPOU3BOJBHOTO yIJa;
1.5 WCIIOJIB30BaTh  3allUChb  NPOWM3BOJIBHOTO  yrjaa  4epe3  oOpaTHbIe
TPUTOHOMETPUYECKUE (DYHKIIMU
2 VYpaBHEHUs U HEPABEHCTBA
OrnepupoBaTh TMOHSATHUSMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJIOE,
2.1 panMoHaIbHOE, HUPpALMOHATIEHOE ypaBHEHHE, HEpaBEHCTBO,
TPUTOHOMETPUIECKOE YPaBHECHHE
99 BrimonaATE TpeoOpa3oBaHus TPUTOHOMETPHUECKUX BBIPAKEHUNM M PEIIaTh
' TPUTOHOMETPUIECKUE YPAaBHEHUS
BreImonHsATe mpeoOpa3oBaHus IENbIX, PAllMOHATBHBIX M HUPPAIMOHATBHBIX
2.3 BBIDAXKEHMM W pemaTh OCHOBHBIE THUIIBI LEJIbIX, PAlUOHAIBHBIX U
MPPALMOHATIbHBIX YPABHEHUN U HEPABEHCTB
54 [IpuMeHATh ypaBHEHHsSI M HEPaBEHCTBA [JISi PEIICHHS MaTEeMaTHYECKHUX
' 3a]1a4 U 3a]1a4 U3 Pa3IUYHbIX 00JacTe HayK! U peaIbHOM KU3HH
2.5 MopenupoBaTh peaibHbIC CHUTyalldd Ha S3BIKE aireOphl, COCTAaBIATH




BBIPQXCHUSI, YPAaBHEHUS, HEPABEHCTBA MO YCJIOBHUIO 3aJayd, MCCIEA0BaTh
IIOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAaHUEM alllapara ajareopsl

3 OyHkmn U rpaduku
OrnepupoBaTh HOHATHAMU: (DYHKIHS, CIIOCOOBI 3aaHus QYHKIIUH, 00JIacTh
3.1 OmpeNeseHuss W MHOXKECTBO 3HaueHWW GyHKIMH, Tpaduk GyHKIHH,
B3aUMHO OOpaTHbIC (PYHKITUN
3.2 OnepupoBaTh MOHATHSIMH: YETHOCTP W HEUETHOCTh (QYHKIMH, HYIH
' GyHKIINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBate rpaduky QyHKIMNA 111 pELICHUs] ypaBHEHUH
34 Ctpouth 1 yuTaTh rpadMKu JUHEHHON (PYHKIIMHU, KBAIPATHYHON (YHKIINH,
CTeneHHON (YHKIUH C LENbIM MoKa3aTelieM
Hcnons3oBare Tpaduku (GyHKIMHA T WCCIICIOBAHHS IPOIECCOB U
3.5 3aBHCHMOCTCH MpPH PEIICHUW 3aJad M3 JPYIHX Y4eOHBIX NPEIMETOB U
peabHO JKU3HH, BEIpaXaTh (OpMyIaMu 3aBUCIMOCTH MEX]Ty BEITMIMHAMH
4 Hayana maremaTndeckoro aHanmusa
41 OnepupoBaTh MOHATUSMHU: [OCIEIOBATEIBHOCTh, apudmeTnyeckass u
' reoMeTpUYecKas Iporpeccuu
4.9 OnepupoBaTh TMOHATUAMU: OCECKOHEYHO YOBIBaIomlas TeOMeTpUYecKas
' porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIICH reOMETPHICCKON TPOTPECCHH
4.3 3aaBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30Barh CBOMCTBA MOCIENOBATENIBHOCTEM M MPOrPECCUd IS
' pelleHus peaTbHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHoXecTBa 1 JIOTHKa
5.1 OnepupoBaTh MOHATUSIMU: MHOXKECTBO, OTIEPAIIUH HAJl MHOXKECTBAMU
Hcnonmp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar Ui OIHCaHUs
52 pEATbHBIX TIPOIIECCOB U SBIICHUH, NP PEIICHUH 3a/1a4 U3 JPYTUX YICOHBIX
PEIMETOB
53 OnepupoBaTh  MOHATUSMHU:  OMpeJelieHue, Teopema,  CIEJCTBUE,
JI0Ka3aTeIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble mMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
MpPOBEPSIEMOT0 .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero od0pa3oBaHust
pe3yJbTara
1 Uucna u BBIYUCTIECHUS
OnepupoBaTh MOHATHAMH: HaTypalbHOE, MEJI0€ YHCIO; HCIOIb30BaTh
1.1 MPHU3HAKKA JCTUMOCTH IENBIX YHUCEN, pPA3JIoKeHHE 4YHCla Ha TMPOCTHIE

MHOXUTCIIA AJId pCUHICHUS 3aaa4




1.2

OHepI/IpOBaTB MOHATHUEM: CTCIICHDb C pallMOHAJIbHBIM I1OKa3aTCJICM

OnepupoBaTh MOHATHIMHU: JorapudmM 4ducia, AECITUYHBIE U HATypaJlbHbIE

1.3
Jorapupmbl
2 VYpaBHEHUs U HEpAaBEHCTBA
[IpuMeHSATH CBOMCTBA CTENEHM [UIs TPeoOpa3oBaHUs  BBIPAKCHUH,
2.1 ONEpPHPOBATH TOHATHAMU: TI0KA3aTEILHOE YPAaBHEHHWE W HEPABEHCTBO;
pemaTh OCHOBHBIE THITbI TOKA3aTEIbHBIX YPAaBHEHUN U HEPABEHCTB
BeimonuATe npeoOpa3oBaHus BBIPAKEHUH, COAEpXKALIMX JIOrapu(Msl;
2.2 ONIEPHPOBATH MOHATHUAMU: JIOTApU(MUUECKOE ypaBHEHHE U HEPABEHCTBO,
penaTb OCHOBHBIE THIIbI JJOTApU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxonuTh pemieHus npocTelimx TpUroHOMeTpUYECKUX HEPABEHCTB
OnepupoBaTh MOHATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHHH W €€ pelIeHuc;
2.4 UCTIOJIB30BaTh CUCTEMY JIMHEHHBIX YPABHEHUH ISl peIICHHs TIPAaKTHIECKIX
3aja4
95 Haxonuts pemeHns npocTeHnX CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX
' ypaBHEHUI U HEPABEHCTB
MogenupoBaTh peajbHble CUTYallMM Ha s3bIKe anreOpbl, COCTaBIAThH
2.6 BBIPQ)KEHUS, YPABHEHUS, HEPAaBEHCTBA M CHCTEMBI 110 YCIOBHUIO 3aj]auu,
UCCIIEI0BaTh [TOCTPOSHHBIE MOJIENH C MCIIOJIb30BAaHUEM alrapara ajireopbl
3 OyHKIMH U TpaduKe
OnepupoBaTh MOHATUAMH: IepHOAMYECKass (DYHKIMSA, HTPOMEKYTKH
31 MOHOTOHHOCTH (YHKIWH, TOYKH IKCTpeMyMa (YHKIMH, HauOoOJbIIee |
' HaMMEHbIIIee 3Ha4eHUs (YHKIMHA HAa TPOMEXKYTKE; HUCIOJIB30BATh WX JUIS
uccieoBaHus PyHKINHU, 3aJaHHOU IrpaukoM
OnepupoBaTh NOHATUAMM: T'papUKU MOKA3aTeNbHON, JOrapupMHUUECKON U
3.2 TPUTOHOMETPUUYECKUX (DYHKIUI; H300pakaTh HX Ha KOOPAMHATHOM
TUTOCKOCTH M UCTIOJIB30BATH JIJISl PEIICHUS YpaBHEHUH U HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHOM MJIOCKOCTU IpaUKH JIMHEHHBIX YpaBHEHUI
' U MCIIOJIb30BaTh UX Ul PELICHUs CUCTEMBbI JIMHEHHBIX YpaBHEHUN
34 Ucnonwp3oBathk rpaduku (QyHKUMHA I8 HCCIENOBAHMS IPOLECCOB U
' 3aBUCUMOCTEH U3 APYruX y4eOHBIX TUCIHUILIIHH
4 Hauana maremMaTHueckoro aHajimsa
OnepupoBaTh MOHATUSMU: HEeTIpepbIBHASL (YHKIIMSA, TIPOU3BOIHAS (PYHKIUH;
4.1 UCIOJIb30BaTh T'€OMETPUUECKUN U (DU3MYECKHI CMBICT HMPOM3BOJHOW JUIA
peleHus 3aaa4
49 HaxomuTe  MpOW3BOAHBIE  DJEMEHTAapHBIX  (DYHKIWH,  BBIYHCIATH
' MIPOM3BOJIHBIC CYMMBI, IPOU3BEICHHSI, YACTHOTO (PYHKIIUH
Hcnonb30BaTh  NMPOU3BOAHYIO I  MCCIENOBAaHUSA  (PYHKIUMM  Ha
4.3 MOHOTOHHOCTh W JKCTPEMYMBI, MPUMEHSTh PEe3yIbTaThl HCCIECAOBAHUS K
MOCTPOEHUIO TpaduKOB
4.4 Vcnonb30BaTh MPOU3BOJAHYIO JJIS HAXOXKACHUS HAWIYYIIEro peIleHUs B




MNPUKIIAAHBIX, B TOM YHUCJIC COONUAJIbBHO-3KOHOMUYCCKHUX, 3aadax

OHCpI/IpOBaTB IIOHATUSAMU: nepBoo6pa3Ha>1 U HHTCrpajl;, IIOHHMAaTb

43 reOMETPUYECKU U (PU3MUYECKHI CMBICIT HHTETpajia

46 Haxonuthk nepBooOpa3Hble 3J€MEHTapHbIX (QYHKLUH, BBIYUCIISATh HHTETpall
' o ¢popmyne Hrrorona — JleliOnuna

47 Pemarp npukiagHble 3a1a4, B TOM YUCJIE COLUAIbHO-3KOHOMHUUYECKOTO U

(u3n9ecKoro xapakrepa, CpeJIcTBAMU MAaTEMaTHYECKOTO aHAIN3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KIIACC
IIpoBepsieMblii 31eMEHT COAEPKAHUA
Kox
1 Hucna v BBIYUCICHUS
Panuonanenple  uyncna.  OOBIKHOBEHHBIE M JECATUYHbIE JIpOOU, TMPOLIEHTHI,
11 OECKOHEUHBIE MEPUOANYECKHE TpoOH. Apr(pMETHIECKUE OTEpaluy ¢ pallMOHATLHBIMU
' qucIaMu, IpeoOpa3oBaHUs YUCIOBBIX BhIpakeHU. [IpuMenenue npobeii u mporeHToB
JUISl peLIeHUs IPUKIIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIICH 3HAHUN U pealbHOU KU3HU
JelicTBuTenpHble Yncia. PanyoHanbHble U MppalloHaIbHbIE yucia. ApupmeTndeckue
1.2  onepauuu c AeHCTBUTENbHBIMM uuciamMu. [IpuOnarkéHHbIE BBIYMCICHMS, NpaBUIIa
OKpYIJICHUS, IPUKUIKA U OLICHKA PE3YJIbTaTa BBIYACICHUN
Crenens ¢ 1enbIM nokaszareneM. CTangapTHast popma 3anucy AeHCTBUTENBHOIO YHCIIA.
1.3 = Hcnonw3oBanue noaxonsiied Gopmbl 3alMCH ACHCTBUTEIbHBIX YHMCEN Ul PELICHUs
IIPAKTUYECKUX 3a7a4 U MPEACTABICHUS JAHHBIX
14 Apudmernueckuii KOpeHb HATypalbHOHW cTerneHu. JleWcTBUS ¢ apuPMETHIECKUMU
' KOPHSIMM HaTypaJbHON CTEIICHH
15 CuHyCc, KOCHMHYC W TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHUHYC,
ApPKTaHI€HC YHUCIOBOIO apryMEHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1  ToxnecTBa M TOXJIECTBEHHBIC TIPE0OPa30BaHUS
99 ITpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaxeHUH. OCHOBHBIE TPUTOHOMETPHYECKUE
' bopmysl
53 VYpaBHeHHe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Merton
' HUHTEPBAIOB
2.4  Pemenwue 1enbix U ApoOHO-PAIMOHATBHBIX YPABHEHNH 1 HEPABEHCTB
2.5  Pemenue uppannoHaIbHBIX YPaBHEHUN U HEPABEHCTB
2.6  Pemenue TpUTOHOMETPUYECKUX YpaBHEHHMA
57 [TpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTHYECKHX 3a]1a4 U 3a/1a4 U3
' pa3INYHbIX 001acTe HAYKU U pealibHOM KHU3HU
3 OyHKIMH U TpaduKu
31 Oyukius, crnocodbl 3amanus ¢yHkuuu. I'paduk QyHkinun. BzaumHo oOpaTHbIE
' GyHKIUHA
3.9 OO6nactp ompenesNeHUss W MHOXECTBO 3HaueHud Qynkuun. Hymm ¢yHkumu.
' [IpomexyTKH 3HAKOMOCTOAHCTBA. YETHBIE U HEUETHBIE PYHKIIUU
33 Crenennas (yHKIMSI C HaTypallbHBIM U TIENIBIM TTOKa3aTeneM. E€ cBoiicTBa u rpaduk.
' CaoilicTBa U rpaguK KOpHsI N-Oi CTENeHH
3.4 Tpuronomerpuyeckas OKpPYKHOCTb, OIpeJeIeHHe TPUTOHOMETPHUECKUX (YHKIIMH

YUCJIIOBOTO apryMEHTa




4 Hauana MmaTemMaTuieckoro aHanmsa
41 [TocnenoBarenbHOCTH, CIIOCOOBI  3aJaHusl  IocienoBaTeNbHOCTEH. MOHOTOHHBIE
' T0CIIEIOBATENEHOCTH
Apudmerndeckass M reomerpuueckas Iporpeccud. beckoHeuHo —yObIBarolas
49 |~ TEOMETpHYECKasd NPOrpecCHs. CymMa OecKOHEYHO YOBIBaIOLIEH TIeoMeTpUYecKoi
' nporpeccun. Popmyna CIOXKHBIX HpoueHToB. lcmosnb3oBanue mnporpeccun ams
peleHHs peabHbIX 3ajjau MPUKIIAIHOTO XapaKTepa
5 MHoxecTBa U JOruKka
MHoxecTBO, omepauud Haj MHOXecTBamu. [luarpammbl Diiepa — Benna.
5.1 IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara Jajis ONHCaHUS peajbHbBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33Ja4 U3 IPYTUX YUEOHBIX IPEIMETOB
5.2  Ormpenenenue, TeopeMa, CleICTBUE, J0KA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Yucna ¥ BIYUCIECHUS
11 Harypanbnsie u nensie yncna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI
1.2 CreneHb ¢ palMoHaJIbHBIM NOKa3aresneM. CBoicTBa cTeneHH
13 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI
2 VYpaBHEeHUs U HEpaBEHCTBA
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COACPIKALIMX JIOTAPUDMBI
2.2 [IpeobpazoBanne BRIpaKEHHIA, COACPIKALINX CTETICHH C PAllMOHAIBHBIM MTOKa3aTeIeM
2.3 [TpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CucTeMbl TMHEWHBIX ypaBHEHUH. Pemenne npukiaHbIX 33124 ¢ MOMOIIBI0 CUCTEMBI
' JIMHENHBIX YpaBHEHUI
2.7 CucTteMbl 1 COBOKYITHOCTH PALIMOHAIBHBIX YPABHEHUN M HEPABEHCTB
)8 [IpumMeHeHne ypaBHEHUH, CHCTEM M HEPABEHCTB K PEIICHUIO MAaTEeMaTHYECKUX 3a1a4
' ¥ 33/1a4 U3 pa3InYHbIX 00JIacTel HAyKU U peanbHOM KU3HU
3 OyHKIMH U TpaduKu
Oynkuus. [lepuoanueckue ¢yHkuu. I[IpoMexyTKM MOHOTOHHOCTH (DYHKILIUH.
3.1 MakcumymMbl ¥ MHUHUMYMBI (GyHKIMM. HauOomnbiee W HauMeHbllee 3HAUYEHUE
(GYHKLINN Ha TPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U IpapUKu
3.3 [Toxa3zaTtenbHast u norapudmuyeckas GyHKIMH, UX CBOUCTBA U TpapUKU
3.4 Hcnonp3oBanue rpadukoB GyHKIUN IS pelIeHUs] ypaBHEHUH 1 JIMHEHHBIX CHCTEM
3.5 Hcnonp3zoBanue rpadmkoB GyHKITUN JJIsT UCCIIEIOBAHUSI TIPOIIECCOB U 3aBUCUMOCTEH,




KOTOpBhIC BO3HUKAIOT TPHU PEIICHUH 3a1ad U3 JPYTHX Y4YeOHBIX NPEIMETOB U
peaIbHOM KU3HU

4 Haygana maTemaTnueckoro anaumsa

4.1 HenpepsbiBable pyHKIMN. MeTOA HHTEPBAIOB /71 pEILIEHHS] HEPABEHCTB

4.2 [IpousBoanas ¢pynkunu. ['eomerpuaeckuii 1 GU3NMIECKH CMBICI TPOU3BOIHOM

43 [Tpon3BonHble 3neMeHTapHbIX (QyHKUIUH. DOopMyibl HaXO0XKIEHUS MPOU3BOJHOMN

' CYMMBI, IPOU3BEIEHUS U YACTHOIO (QYHKIIMUH

[IpumeHeHne mTPOU3BOAHONW K UCCIEAOBAaHHIO (YHKIMI HAa MOHOTOHHOCTb U

4.4 9KCTpeMyMbl. HaxokaeHne HauOOoJNbIIer0o W HAaMMEHBIIEro 3HAa4eHUs (QyHKIUU Ha
OTpe3Ke
[Ipumenenue nMpou3BOHON JUIsl HAXOKICHHSI HAWIYUIIErO PEIIEHUsI B IPUKIIATHBIX

4.5 3amadax, JUIS OMNpEIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMyson wiu
rpaduKoM

4.6 [TepBooOpaznas. Tabnuia mepBoOOPA3HBIX

4.7 WuTerpan, ero reoMeTpuueckiii 1 (U3NIECKHUA CMBICI. BhIUMCIeHHe HHTErpaja Imo

dopmyne Hetotona — JleiiOnuna




MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpedoBaHus

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Brnanenne MerogamMm J0Ka3aTenbCcTB, aNrOpPUTMAMM pELIEHUs 3ajad;
yMeHue (GOopMyIHpOBAaTH W OINEPUPOBATH MOHATHAMH: ONpEAETICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, J10KA3aTeJbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSITh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp)KICHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTUYeCKOM WHJIYKIUY;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS MPU PELICHNUH 33/]a4, OLICHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJCHUN; YMEHHE  OIEpUpPOBATh
HOHATUSIMH: MHOXECTBO, IOJAMHOXKECTBO, ONEpallMy Haj MHOXECTBaMH;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Juid
OINUCAHMsI PeATbHBIX MPOLECCOB U SBJICHUN M MPU PELICHUU 337ay, B TOM
quciie U3 JPYrux y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATHIMMU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHne onepupoBaTh MOHATHUAMH: HATYpaJbHOE YHCIIO, IIEJI0€ YHUCIIO,
CTEIEHb C LIEJIBIM T0Ka3aTeJIeM, KOPEHb HAaTypaJIbHOW CTENEHU, CTEIEHb C
palMoOHANIBHBIM TOKA3aTEeJIeM, CTEIeHb C JIEHCTBUTEIIbLHBIM TTOKa3aTelIeM,
norapudm UMcIa, CHUHYC, KOCMHYC M TAaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK 10 MOJYJII0, PAlMOHAIBHOE YKCIIO, HUPPAMOHAILHOE YHCIIO,
MHOXECTBA HATYpaJIbHBIX, UEJIbIX, pAlMOHAIBHBIX, JACHCTBUTEIBHBIX
YHUCeN; YMEHUE UCIIOIB30BaTh MPU3HAKHU JEIMMOCTH, HAMMEHBITNI 00N
JIeNUTeNh W HauMEHbllee oO0lnee KpaTHOe, anroputMm EBkawaa mpu
pEIIeHNH 3a/7a4; 3HAKOMCTBO C Pa3JIMYHBIMUA TO3UIIMOHHBIMH CHCTEMaMHU
CUMCIICHUS; YMEHUE BBITIONHATH BBHIUMCIICHUE 3HAUYECHUH U peoOpa3oBaHus
BBIPAKEHHN CO CTEeNEeHsSMU W Jiorapudmamu, mpeoOpa3zoBaHus JAPOOHO-
palMOHANBHBIX  BBIPAKEHMM;  yMEHHE  ONEepUpPOBaThb  IMOHSATHUSMU:

noCIea0BaTCIbHOCTD, apI/I(bMeTI/I‘IeCKaSI nmporpeccust, reoMETpUICCKasi




nporpeccusi, OECKOHEYHO YOBIBAIOIIAass T€OMETpUYECKasi IPOrpeccus;
yYMEHHUE 3a/laBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEeKYppEeHTHBIX (hOpMyYJ; yMEHHE ONEepUPOBATHh MOHATUAMHU: KOMILICKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M  apryMEHT
KOMIUIEKCHOTO ~ 4YHcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpauyeckas); yMeTb
IPOU3BOUTH apu(METHUECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YMCEN; ONEpUPOBaTh
HNOHATUSIMM:  MaTpuua 2xX2  u  3x3, onpenenuTenb  MaTpULbl,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHHEe onepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWPpalUOHAJIbHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUs M HEPABEHCTBA, WX CHUCTEMBI, YMEHHME OIIEPUPOBATH
MOHATUSMH: TOXIIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHMe, ypaBHEHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pEIIaThb YpaBHEHUS,
HEPABEHCTBA U CUCTEMBl C IOMOUIBIO pPa3IUYHBIX IPUEMOB; pELIATh
YpAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C [apaMeTpoM; IPUMEHATH
YpaBHEHUs, HEPABCHCTBA, UX CHUCTEMBI I DPELICHHS MaTeMaTHYECKUX

3aJ1a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHSAMH: (QYHKIUS, YETHOCTb (YHKIMH,
NEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTb (DYHKIIMM, MOHOTOHHOCTbH
(GyHKIUH, KCTpeMyM (yHKLIHM, HauOoJblllee U HAaWMEHBIIEEe 3HAYCHHS
(GyHKLIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCUHMOTOTHI Tpaduka
GyHKIMM, TiepBas U BTOpasl MPOU3BOAHAs (YHKIMHM, T€OMETPUUYECKUIN U
¢u3nyeckuif CMBICI TNPOU3BOAHOM, TIepBooOpa3Has, ONpeaAeIEHHbIH
MHTETpall; YMEHUE HaXOAUTh ACHUMMTOTHl rpapuka (QyHKIHUH; yMEHHUE
BBIUNCIATh  NPOM3BOJHBIE  CYMMBI, IPOM3BEICHMS, YacTHOIO U
KOMIO3UIMN (DYHKIMH, HAXOJUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GyHKLIMU; YMEHHME HAaXOJUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHME HCIIOJIb30BaTh MPOU3BOJHYIO JJISi HCCIENOBaHUS (DYHKIIHMH,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAueHUs (YHKIMNA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BaHHMEM ammapara MaTeMaTHUYecKOro
aHaJIM3a; MPUMEHATh MPOU3BOAHYIO ISl HAXOXKICHWS HAWIydLIEro
pelieHuss B MPUKIAIHBIX, B TOM YHCJIE COLHAIbHO-D)KOHOMHUYECKUX H

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaxXOOJuTh IIomaau 1 00BEMBI (I)I/Il“yp C IIOMOIIbIO




HHTCrpaia;, HNpUBOAWUTL HNPHUMEPbI MATCMATHYCCKOIO MOACIUPOBAHUSA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITUA,
KOMIO3UIMs (DyHKIUMHA, JIuHEHHAas (QYHKUUS, KBaIpaTudHas QYHKIUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKUE
¢byHKuMu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, MOKa3aTeslbHAs |
aorapupmuueckass (QyHKLIHMH; YMEHUE CTPOUTh TIpapUKH HM3YyYEHHBIX
¢GyHKUMH, ~ BBINONHATE  HpeoOpa3oBaHust  rpadukoB  (GYyHKUIHH,
UCMOJb30BaTh Tpa(UKK U1 U3ydeHHs NPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHnH 3a7a4d W3 JAPYIHX Y4eOHBIX NMPEAMETOB W 3a/1ad M3 peabHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEXAY BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpaduku (QYHKUMHA Uil pelIeHUs YpaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHU! YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JBWKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJIOTH, 33/a4d M3 00JacCTH yIpaBJICHUS JTUYHBIMH M CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHs, HEPAaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3a7a4d, HUCCIEINOBATH IIOIYYEHHOE pELICHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3ylIbTAaTOB;, YMEHHME MOJECINPOBAThH
peanbHbBlE CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE  MOJIEJIM C  HCIOJBb30BAHMEM  ammapara  anreopsl,

UHTEPHPETUPOBATH MOJTYYEHHBIA Pe3yJbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpeJHee apHu(pMeTHUYecKoe, MeIuaHa,
HauOoJplllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHUE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(pOpMalKIO, IPEJCTaBICHHYIO B Ta0lMILaX, HAa AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA peaIbHbIX MPOIECCOB U SBJICHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W  JAUMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpaduyecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpauuecKu Mcciael0BaTh COBMECTHbBIE

HaOJIOZICHUS C TIOMOIIBIO TUarpaMM PacCeHBaHUs U JTUHEHHON perpeccuu

YMeHne onepupoBaTh MOHATHAMU: CIyYalHBIA ONBIT W CIIy4alHOE

CO6LITI/IC, BCPOATHOCTDH CJ'Iy‘-IH.fIHOFO CO6BITI/I}I; YMCHHUC BbIYUCIIATH




BEPOSTHOCTh C HCIIOJNB30BaHUEM TpaUyecKuX METOJ0B; IPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOITHON
BEPOSATHOCTH, Gopmyny beprymnn, komOuHaTopHbIe (GaKTHl U (OPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEAJbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSMH:  CllydaiiHas BEJIMYMHA, pacHpelesieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyuallHOW  BENWYMHBI, (QYHKIMHA  pacCOpeleNieHHss W IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpE/ICIeHH; YMEHNE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpEACICHUN IS pelieHus 3a/1ad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; yMEHHE TPUBOJUTH MPHMEPHl TPOSBICHHUS 3aKOHA
OONMBIINX 4YKCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SIBICHUAX; YMCHUE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIIO  TNEPeCcCTaHOBOK;, OuHOM  HplOTOHA;  yMEHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS UL PEHICHUS 3a]ad; OLECHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHATHUAMMU: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMUHA yIJia, IUVIOCKUN Yroj, JBYTPaHHbIN
YIoJI, TPEXTPAHHBIN YIoJI, CKPEUIMBAIOIIKECS MPSAMbIC, MapaJUIEIbHOCTh U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IMPsSMBIMH,
Yrojdl MEXAYy TMpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMH,
pacCTOHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCMOJIb30BATh MPU PEIICHUU
3aa4 U3ydeHHbIe (DAKThl U TEOPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTH MaTEMaTHYECKUE
MOJEIU C IOMOLIBI0 TEOMETPUYECKUX IIOHIATUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMU IMPAKTUYCCKUC 3aa4n
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YMeHue omnepupoBaTh MOHATUSMU: IJIOWAAb (QUIYpHI, 00BEM (GUTYPHI,
MHOTOTPaHHUK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuaa, (urypa M MOBEPXHOCTh
BpallleHus, UMWIMHIpP, KOHyc, map, cdepa, miomans chepsl, IUIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyca, LUIMHApA, O0BEM KyOa,
IPSIMOYTOJIBHOTO ~NapajUlefienuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHMsI KOHyca M LMJIMHAPA,

napajjiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHUC IIapa, IIJIOCKOCTb,




Kacaromascsi cdeppl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHUE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHNS, UX CEUCHHs, B TOM YHUCIIE C TOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHITH CBOMCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(dbopMynHUpoBaTH ONpeAeIeHU U3y4aeMbIX (UTyp, BBIABUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukauuioo ¢uryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MIOCTPOCHUS

11

YMeHue onepupoBaTh NOHATHUSMH: JBIDKEHHME B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOMO00MS, TONOOHBIE QUTYPHI; YMEHHUE
pacrio3HaBaTh paBHbIC M IMOJOOHBIC (GUTYypPBl, B TOM YHCJIEC B NPHUPOJIE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJIb30BaTh T€OMETPUUYECKIE OTHOIICHHS TIPU
peLICHUH 3aJa4; HAXOJUTh TCOMETPUYECCKHE BEIMYUHBI (IUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33134 U3 IPYTUX YUIEOHBIX MPEIMETOB U
U3 peabHOW KHM3HH, YMCHHE BBIUHCIIATH T'C€OMETPUYCCKUE BEIUYMHBI
(mmHa, yrom, IUIOMAnb, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOIB3YS
U3ydeHHbIe (OPMYJIBI M METOJIbI, B TOM YHCIIC: IUIOIIAJb MOBEPXHOCTU
MAPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab cheprl; 00béM Kyoa,
NPSMOYTOJBHOTO TapajiieNienunena, TUPaMUAbI, TPU3MBI, [TUIUHIIPA,

KOHYCa, 11apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00BbEMOB MOJOOHBIX (DUTYDP

12
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VYmenune ONCprUpOBaATH MNOHATUAMU: MPAMOYTOJIbHAsA CHUCTEMa KOOPAWHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, Pa3lIOKCHHWE BEKTopa Mo 0a3ucy,
CKaISIpHOE TPOW3BEJCHHE, BEKTOPHOE MPOM3BEICHUE, YIOJ MEXIy
BCKTOpaMHu; YMCHHUC HCIIOJb30BaTh BeKTOpHBII\/JI u KOOp)IHHaTHBIfI METO/

AJI peHICHUA TCOMCTPHUICCKUX 3a4av U 3a/la9 APpYTUX y‘le6HLIX npeamMEeTOB

YMeHne BeIOMpATh MOAXOMSIIAA METOJT VTS PEIIeHUs 3a]1a4H; TOHUMaHNe
3HAYUMOCTH MAaTEeMAaTHKU B H3yYEHUU TPUPOJHBIX U OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHHE paCloO3HaBaTh MPOSIBICHHE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHI MAaTEMATUUECKUX

OTKPBITHI POCCUICKON M MUPOBOW MaTeMaTHYECKOW HAYKH




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Uwucna v BBIYUCICHUS
11 Harypanbablie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCell
1.2 Parmonansueie uncina. OOBIKHOBEHHBIE M IECITUYHBIE JPOOH, IPOLIEHTHI, OECKOHEYHBIE IEPUOTNIECKHE TPOOH
1.3 ApudmeTrndeckuii KOpeHb HaTypalbHOU cTernieHH. JleiicTBHS ¢ apu(METHISCKUMU KOPHSIMH HATypaJIbHON CTECTICHU
1.4 Crenensb ¢ nensM nokasareneM. CTeneHb ¢ palnoHaIbHBIM MoKa3aTeneM. CBONWCTBA CTETIEHN
1.5 CuHyc, KOCUHYC U TAaHT€HC YHUCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT€HC YUCIOBOTO apryMeHTa
1.6 Jlorapudm uucna. /lecaTuynble U HaTypaibHbIe JOrapupMbl
17 JlelicTBUTENbHBIE YKCTa. ApU(PMETHUYECKHE OMepaluy C JIeHCTBUTENbHBIMU yHMcaaMH. [IpuOnmkEHHBIE BBIUMCIICHUS, MpaBUiia
' OKpYTJIEHUS, IPUKHUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHHUH
1.8 [TpeoGpazoBaHue BbIpaKeHUI
1.9 KommiekcHbie uncna
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 [enble u 1poOHO-pallMOHANbHBIE YPaBHEHUS
2.2 WppatnmonanbHble ypaBHEHUS
2.3 Tpuronomerpuveckne ypaBHEHUS
2.4 [TokazarenbHble U IorapupMUUECKIE YPaBHEHUS
2.5 Ienpie u 1poOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 WppainmonanbHble HEpaBeHCTBA

2.7 [Toka3zaTenbHbIE U JOrapUPMHUUECKIE HEPABEHCTBA




2.8

Tpuronomerpruyeckue HepaBeHCTBA

2.9 CucreMspl 1 COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB

2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMETpaMu

211 Marpuia cucTeMsl TMHEHHBIX ypaBHEHHH. OnpeaenuTens MaTpUIbI
3 OyHKIMH U TpadUKH

31 Oyukuus, cnocoObl 3amanus ¢ynkuuu. ['paduk dynknun. B3anmao oOpatHbie QyHkumuu. UETHble W HEUYETHBIE (DYHKIUU.
' Ilepuonuueckue GyHKIUU

3.2 OO6nacte ompezneneHus U MHOXKecTBO 3HaueHuM ¢yHkuumu. Hymu ¢ynxuumu. IlpomexyTkn 3HakonoctosHCTBa. [IpoMexyTku
' MOHOTOHHOCTH (pyHKIIMH. MakcuMyMbl 1 MUHUMYMBI GyHKIMU. Hanbonbiee n HauMeHbllee 3HaueHne (PyHKIMK Ha IPOMEXYTKe

3.3 CrenenHas GyHKLUS C HATYpaJIbHBIM U LEJIbIM IToKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHs N-0if creneHu

3.4 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku

3.5 [TokazarenbHas u norapudmuueckas GyHKINH, X CBOMCTBA U IrpaduKH

3.6 Touku pa3preiBa. AcuMnToThl rpadukoB GpyHKIMNA. CBOMCTBA QYHKIIUNA, HETIPEPHIBHBIX HA OTPE3KE

3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN

3.8 Apudmernaeckas u reomeTpuaeckas mporpeccun. @opMyia CII0KHBIX MPOLEHTOB
4 Hadana MmaTemMaTideckoro aHaimsa

4.1 [IpousBonnas ¢pynkiuu. [IponsBoiHbIe 371€MEHTAPHBIX (PYHKIIHIMA

4 [IpumeHeHne Npou3BOMHOM K HcCleqoBaHHIO (YHKIUMH Ha MOHOTOHHOCTb M JKCTpeMyMmbl. HaxoxneHue HauOoONbLIEro u
' HaMMEHBIIET0 3HaYeHUs1 PYHKLIUU HA OTPe3Ke

4.3 IlepBooOpasnas. Marerpain
S) MHosxecTBa 1 JIOTUKA

5.1 MHoxecTBO, onepaiuu Haj MHOKecTBaMH. J{uarpammsl Ditiepa — Benna




5.2

Jloruka

6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombOunaropuka
7 I'eomerpus
7.1 durypsl Ha IIIOCKOCTH
7.2 [IpsiMbIe U TIIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEpXHOCTH BpaIllEHUS
7.5 KoopaunaTsl 1 BEKTOpHI




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

Bribepute yueOHbIC MaTEpUATIBI

«Anrebpa u Hauana aHanuza: yueO. s 10-11 kimacc o0mieobpa3zoBaTebHBIX
yupexaennit/ I1I.A. Anmumos, FO.M. Konsrun, }0.B. Cunopos u ap. — 18 uzg.-
M.: [Ipocsewmenue, 2015r.

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

1. YueOnuk: AnreOpa u Hauaja MaTeMaTudeckoro ananusa, 10 11 kimaccer:
yueOHUK Ji71s1 001eoOpazoBarenbHbIX yupexaeHuit /I1.A. Anumos [u ap.], -
M.: IIpoceemenne, 2015r.

2. anreOpa u Havana aHanu3a 10-11, TemaTudeckre TECThI: y4eOHOE MOCOo-
oue./B.K. [llapanosa. — PoctoB v//l.: ®enukc, 2014.

3. KoHTposibHO-U3MepuTEeIbHbIE MaTepuaibl. Anredpa v Havana aHaiuza: 10
kiacc / coct. A.H. Pypykun. — M.: BAKO, 2015

4. KoHTpOJIbHO-U3MEpUTETbHBIE MaTepualbl. AnreOpa u Havana aHanusa: 11

kiacc / coct. A.H. Pypykun. — M.: BAKO, 2015

[Iporpamma mnpunsaTra pemenueM Ilemarormyeckoro cosera Kanerckoro
MOXAapPHO-CIAcaTebHOr0 Kopiyca, mpoTokoa ot 11.06.2025 Ne6



