


MNOACHUTEJIBHASA 3AIIMCKA

VYyebHblii Kypc «Anrebpa M Hayajla MaTeMAaTHYECKOTO aHAIW3a» SIBISETCA
OJIHUM M3 Haubojee 3HAYMMBIX B IpOrpamMMme CpeIHero oO0Iiero ooOpa3zoBaHUs,
MIOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECHeYMBAeT MHCTPYMEHTAIbHYIO 0a3y ais
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUJIEHUE O0YyYarOIIMXCsS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHHUS MH(OpMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTUX
TUCUUIUIMH. B pamkax paHHOro y4eOHOro Kypca oOydaroluecs OBJaJeBaloOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HAayKH, KOTOpas (QOpMYyIUPYET CBOH
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblii Kypc anreOpbl M Havyall MAaTEMAaTHUYECKOTO aHaIM3a 3aKja/blBacT
OCHOBY /I YCHEIIHOrO OBJaJCHHUS 3aKOHAMU (U3UKUA, XUMHH, OWOJIOTHUH,
NOHMMAaHUS OCHOBHBIX TEHICHUUN Pa3BUTHUSI SKOHOMHKHU U OOIECTBEHHON JKU3HU,
MO3BOJIAIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIONb30BaTh UX AJIs JajbHEHIIero oOpa3oBaHus U B
MOBCEHEBHOMN XM3HU. B TO *e Bpemsi oBiajeHHe aOCTPAaKTHBIMU U JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMU anreOpbl M MaTeMaTHYeCKOTO aHallu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThH
YTBEPKACHUS C MOMOINBIO MHAYKIIMH U pacCykKaaTh NEAYKTUBHO, HUCIIOJIb30BATh
00001IeHne W KOHKpETHU3aIuio, a0CTparupoBaHWE U aHAJIOTUI0, (OpMHUpPYET
KpPEaTUBHOE U KPUTUUECKOE MBIIIICHHE.

B xone uzyuenus yueOHOro kypca «Anredpa M Hauyajga MaTeMaTHUYECKOIrO
aHaln3a» 00ydYaroliuecs TMONYy4aroT HOBBIM OMBIT PEIICHUs NMPUKIAJAHBIX 3a7ad,
CaMOCTOSITENIbHOTO TOCTPOEHUSI MAaTEeMAaTUYECKUX MOJENEH pealbHBbIX CUTYallHi,
UHTEPHpETAllMd  TOJIYyYeHHBIX  pElIeHUuH, 3HAKOMATCS C  MpUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEeW B MpUPOJE, HAyKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

VY4eOHblii Kypc o0ianaeT 3HAYUTENbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOpBIA peanu3yeTcss Kak uepe3 Yy4eOHbI Marepual, CIOCOOCTBYIOIINN
(GOpMHPOBAHUIO HAYYHOT'O MHUPOBO33PEHMS, TaK M yepe3 crneuuuky ydeOHOH
NEeATEIbHOCTH, TpeOyroled NPOJOJDKUTEILHOM KOHILIEHTpAlMM BHUMAHMS,
CaMOCTOSITENIbBHOCTH, aKKypPaTHOCTM ¥  OTBETCTBEHHOCTH 3a TOJYYCHHBIN
pe3yJbTart.

B ochHoBe wmeronuku oOydyeHust anreOpe W HayajgaM MaTeMaTUYeCKOIro
aHaJIM3a JIKUT JAeATEIbHOCTHBIA TPUHIUI O0yUEHHUS.

B crpykrype yueOHOro Kypca «Anrebpa M Hayaja MaTeMaTUYECKOIro
aHaJln3a» BbIAEIEHBI CIEAYIOUINE COAEpKaTeIbHO-METOANnUecKue TuHuM: «Yucna
U BBIYUCIICHUS», «DyHKINU U TpapuKn», «YpaBHEHUS U HepaBeHCTBa», «Havana
MaTeMaTU4YecKoro aHamusa», «MHoxecTBa M JIoTHMKa». Bce OCHOBHbIE



COJICPKATETHbHO-METOINYECKHE JIMHUU HW3YYalOTCs HAa NPOTSDKEHUHM JBYX JIET
oOydyeHHs: Ha YpOBHE CpeaHero o01mero oOpa3oBaHMs, €CTECTBEHHO IOTOHSS
Apyr Apyra W MOCTENEHHO HACHIASCh HOBBIMUA TeMaMU U pasienamu. [laHHBIHI
y4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, TIIOCKOJIBKY OOBEIUHSET B cebe
COJIep’)KaHNEe HECKOJbKMX MAaTeMaTHYeCKHX IUCIUIUIMH, TaKuX Kak anredpa,
TPUTOHOMETPHSI, MAaTEMaTHYECKUN aHaju3, TEOPHs MHOXKECTB, MaTeMaTHYeCKast
ngoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAeBalOT BcE Oosee
IIMPOKUM MATEMAaTUYECKUM aIapaToM, Y HUX TOCIEI0BATEIbHO (OPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTeMAaTHYECKyI0 MOJENb pPealbHOU
CUTYyallud, MPUMEHATh 3HAHUS, TIOJyUYCHHBIC MIPH M3yYeHUU Y4eOHOTO Kypca, s
PEIIEHHS] CAaMOCTOSTEEHO C(HOPMYIHMPOBAHHON MAaTEMAaTUYECKOH 3a/1auH, a 3aTeM
WMHTEPIIPETUPOBATH CBOU OTBET.

ConepkarenpHO-MeTOIMYeCKass JUHUS «Yuclia U BBIYUCICHUS» 3aBepIIacT
¢bopMUpOBaHNE HABBIKOB UCIOJIB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanus. Ha ypoBHe cpemnero o0rero
oOpa3oBaHusi 0coboe BHUMaHue ynensieTcss (OPMUPOBAHHIO  HABBIKOB
paIMOHATBFHBIX BBIYMCICHHH, BKJIIOYAIONIMX B CE0s MCIOJIB30BAHUE Pa3IMYHBIX
dopM 3amucu 4Ymcla, YMEHHE JAeNlaTh NPUKHUIKY, BBHIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLICHUBATh YWCIIOBHIE BBIpAXEHHS, PabOTaTh C MaTeMaTHUYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIMMCS MHOXECTBa HATypPaJbHBIX, IIEIIBIX,
pallMOHANBHBIX W JIEHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX YHCENl. B KaxJaoM #3 3TUX MHOXECTB paccMaTpUBAIOTCSA
CBOMCTBEHHBIE €My crenuduueckue 3amadyd W OIepaluu: JIeJCHHE HaIlemo,
OTIEpUPOBAaHME OCTaTKaMHW HAa MHOXKECTBE IICNIbIX YHCEeT, OCOObIe CBOWMCTBA
paIMOHATIFHBIX M MPPAIMOHATBHBIX YHCEN, apUPMETHYECKIE ONEPAIUH, a TAKKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTENEHH HA MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnarogapsi mocienoBaTenbHOMY PACHIMPEHUIO Kpyra HCIOJBb3YEeMbIX YHUCENT H
3HAKOMCTBY C BO3MOKHOCTSIMH WX TMPUMEHEHUS IJISl PEIICHUs Pa3IuYHbIX 3a71ad
dopmupyeTcsi TpeACTaBICHHE O SAMHCTBE MATEMAaTHKH KaK HayKd U €€ poJiH B
MIOCTPOCHHH MOJIENICH PEaTbHOTO MHpPA, HIMPOKO HCIONB3YIOTCS 0000IIeHUEe U
KOHKpPETHU3aIHS.

Jluaust «YpaBHEHHSI U HEPABEHCTBA» pPEATU3yeTCs Ha MPOTSHIKEHUH BCETO
oOydeHHss Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHMS, MOCKOJBKY B KaKIOM
paznene IIporpammbl MPEemyCMOTPEHO pEUICHHE COOTBETCTBYIONIMX 3aaad. B
pe3yibrare OOydYaroliuecss OBIAIEBAIOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMOHaNbHBIX, HUPPAIMOHANBHBIX, TMOKA3aTeIbHBIX, JIOTAPUPMUYECKUX |
TPUTOHOMETPHUYECKUX ypaBHEHHU, HEPaBEHCTB W CHUCTEM, a TakkKe 3ajad,
colepkammx mapameTpbl. [lomydyeHHBIE YMEHHUS IIUPOKO HCIONB3YIOTCS TIpU
UCCIIeIOBaHNH (YHKIMK C TIOMOIIBIO TPOU3BOJHOM, MPH PEHICHUN MPHUKIATHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJIECHUE HauOOJBIINX U HAUMEHBIIUX 3HAYEHUN (YHKIIHU.
JlanHast copepkarenbHasi IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€rtel 1o  (QopmyiaMm, MpeoOpa3oBaHUS  pallMOHAIbHBIX,
VUPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAKXKE BBIPAKCHUU,
CoJlepKallluX CTerneHu M Jjorapudmbl. brarogaps u3ydeHuro anreOpanvecKkoro
Marepruajia  IPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHE  ANTOPUTMHYECKOTO U
aOCTPaKTHOTO MBILIUICHHUS OOYyYarolmuXcs, (OPMUPYIOTCS HABBIKH JETYKTUBHBIX
paccyxaeHuil, pabOTl C  CUMBOJIBHBIMM  (OpMaMu,  IpeICTaBICHUS
3aKOHOMEPHOCTEM M 3aBUCHUMOCTEHl B BHJIE€ PABEHCTB M HEPABEHCTB. Ajredpa
npegiaraeT 3(QQPEKTUBHbIE HHCTPYMEHTBHI Ui PELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a71a4, HAIJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
SI3bIKA HAYKU.

ConepxarenpHo-MeToMYecKass JUHUS «DPyHKIUM U TpaduKW» TECHO
nepenaeTaeTcs ¢ IPYTMMM JIMHUSAMU y4e€OHOro Kypca, MOCKOJIBbKY B KaKOM-TO
CMBICJIE 3a0AET MOCIEA0BATEIBHOCTh U3YUEeHHS MaTepuaia. M3yueHne cTerneHHou,
MOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHIM, UX CBOWCTB
U rpaduKoOB, UCTIOIB30BaHUE (DYHKUIMU 7S PEIICHHUs 3a7ad U3 APYrHX y4eOHbIX
IIPEIMETOB U PEANBHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM AHAIU30M,
TaK W C pEUICHHEM ypaBHEHUH U HepaBeHCTB. lIpu 3TOM Oo0sblIOE BHUMaHME
ynensieTcs: GopMHpOBaHUIO YMEHHUS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIENOBATh MOJIYYCHHbIE (PYHKIHH, CTPOUTHh HUX
rpaduku. Matepuan 3Toi cojiepKaTebHON JTMHUY HalleJIeH Ha pa3BUTHE YMEHUU
Y HABBIKOB, IIO3BOJIIIOIIMX BBIPAXKATh 3aBUCHMOCTH MEXIYy BEJIMYMHAMH B
paznuuHOi (opMe: aHATUTUUYECKOM, rpaduyeckoi U cioBecHo. Ero msyuenwue
CIOCOOCTBYET pa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHHNIO M KOHKPETU3AINH, UCTIOTH30BAHUIO AaHAJIOT .

CopnepxxarenpHas nuHUA «Hadana MareMarndeckoro aHaiau3a» IO3BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTU4ECKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYMHBIX OOYYarOIMUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTH CTPOUTH
rpauKy CIOXHBIX (QYHKIMHA, ONPENeNiaTb HMX HAuWOOJIbIINE W HAUMEHBIIHE
3HAYEHUsI, BBIYUCIATH IUIOMIAAd (GUTYp U OOBEMBI TeJ, HaXOAUTh CKOPOCTH U
YCKOpPEHMsS IIpoleccoB. JlaHHas colep:KareiibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOEHUSI MaTeMaTH4ECKUX MOJENEH peajbHbIX CHUTYalUH,
NO3BOJISIET HAXOJWUTh HAWIy4lllee pEUIeHWE B MPUKIAIHBIX, B TOM YHCIIE
COIIMAJIbHO-9KOHOMHUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMHU MaTe€MaTU4YECKOIr0
aHaJl3a CIOCOOCTBYET pa3BUTHIO AOCTPAKTHOrO, (OpMaiIbHO-JIOTMYECKOTO U
KpPEaTUBHOTO MBbIIUICHUS, (OPMUPOBAHUIO YMEHHMH pacloO3HABaTh IPOSIBICHUS
3aKOHOB MaTEMaTHKU B HayKe, TEXHMKE M HCKyccTBe. OOydaromuecs y3HaKT O



BBIJIAIONUXCSI pPEe3y/bTaTaxX, IOJYYCHHBIX B XOJI€ pPa3BUTHUA MaTEMaTHUKH Kak
HAyKH, 1 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKasi TMHUA «MHOXECTBa U JIOTMKa» BKIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTUYECKOM JIOTMKUA. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYypC IIKOJIBLHON MaTeMaTHKU
U TpearaloT HamOosee YHUBEPCAJIbHBIM S3bIK, OOBEIUHSIOUINI BCE pa3lesbl
MaTeMaTUKd M €€ TNPUIOKEHUM, OHM CBA3BIBAIOT pa3Hble MaTEeMaTHUYECKHE
JUCUUIUIMHBL W WX TMPWIOXKEHUs B eauHoe 1enoe. [losTomy BaxkHO [aTh
BO3MOXHOCTh OOy4aroleMycss TOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTE€MaTHWKH W HCIOJb30BaTh €ro JJi BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXXHBIM TPU3HAKOM MAaTEMaTHKH KaK HayKd CJeAyeT MpPU3HAThH
CBOMCTBEHHYIO €H CTpOrocTb OOOCHOBAaHWW U CIIEJOBAHUE OMPEACIEHHBIM
npaBujaM  MOCTPOCHMS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  3JEMEHTaMHU
MaTE€MaTUYeCKOM JIOTUKH CIHOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIILICHUS
00y4aromuxcsi, TO3BOJSET UM CTPOUTH CBOM PACCYXJACHHUS Ha OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHUSI.

B yue6HOM Kkypce «Anrebpa W Hayala MaTeMAaTUYECKOTO aHAIU3a»
IMPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJIETUPOBAHMS, KOTOPBIE MPU3BAHbI
croco0CTBOBaTh (HOPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEH peabHBIX
CUTyallud, MCCIEAOBAaHUS JTUX MOJENeld C IOMOIIBIO ammapara airedopel U
MaTEeMaTHYECKOr0 aHalln3a, WHTEPIPETAllMM TOJYYCHHBIX pe3yJIbTaToB. Takue
3a/1aHMsl BIUIETEHBI B KAXKIbIN U3 Pa3/ieJIOB IPOrPaMMBbl, TOCKOJIbKY BECH MaTEepHal
y4eOHOro Kypca HIMPOKO HCIOJIb3YeTCs JJIA peuieHusl MpUKIaAHbIX 3anad. [lpu
pelIeHUN  pealbHbIX  NPAKTUYECKUX  3aJad  oOydyaroluecs  pa3BUBAIOT
HAOJI0JaTEIbHOCTh, yYMEHHME HaXOAUTh 3aKOHOMEPHOCTH, abCcTparupoBaThes,
WCIIOJIb30BAaTh  aHAJOTHI0, 0000maTe W  KOHKPETH3UPOBATh  MPOOJIEMY.
JHestenbHOCT MO (OPMUPOBAHMIO HABLIKOB pPEIHICHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCs B MPOIlecce U3yUYEeHUsI BCEX TeM yueOHOro Kypca «Anredpa u Hayana
MaTeMaTHYECKOTO aHATTU3ay.

Ha wusyuyenme yuebHOro kypca «Anrebpa W Hayana MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJEP XAHHME OBYUYEHUA
10 KITACC

Yucaa v BIYMCJICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble mnepuoanueckue Apodu. [lpumenenue npoOeld ¥ TPOLIEHTOB st
peLIeHUs NPUKIAIHBIX 3a7a4 U3 Pa3JINYHbIX OTPACIEH 3HAHUW U PEaJbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuoHanbHBIE W UPPALMOHAIBHBIE YHUCTA.
ApudpmeTnueckue  onepanuu € JACUCTBUTEIbHBIMU  4uCIaMd.  Moayinb
JNENUCTBUTEIHLHOTO YHUCIA U ero cBoMcTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TPAaBUIIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ 1enbiM nokazareneM. buHoM Herotona. Hcnosb3oBanue
MOJIXOAIIECH (POPMBI 3aIUCH AEUCTBUTEIBHBIX YMCEN AJISl PEIICHUS MPAKTUIECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €ro CBOMCTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM IOKA3aTEIJIEM.

Jlorapudm uyucma. CpoiictBa norapudma. JlecaTuuHble W HaATypasbHbIE
Jorapu(MsbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHIE€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEPaBeHCTBA

ToxkaecTBa U TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCUIIBbHBIE YpaBHEHUSI W ypaBHEHHs-CleACTBUA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUSI LEJbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUH U
HEPABEHCTB. MHOrOWIEHBl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4YJIEH C ocTatkoM. Teopema be3dy. MHorouneHsl ¢  LeNbIMA
kodpdunmnentamu. Teopema Buera.

[TpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHSL. OCHOBHBIE METOBI pemeHns
VpPpaLMOHAIBHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJIbl PEIICHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BhIpaXXeHH, COAEpKALTUX JTOTapu(MBbI.

Jlorapupmuueckne YPaBHEHHS. OcHOBHBIE METO/IbI pelLIeHus
Jorapu(pMUUYECKUX yYpaBHECHUH.

OcHOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIbI. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIpaKeHUH. PelieHre TpuroHoMeTpuieckux ypaBHEHUH.



Pemienne cucremM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpenenuTenb MaTpuilbl 2X2, €ro TreoMETPUYECKUH CMBICI H
CBOMCTBA, BBIUMCJIEHUE €r0 3HAYECHHs, IPUMEHEHUE OIPEACIIUTENS s PEeLIEHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUHU. PelleHue NpUKIAIHBIX 33aJa4d C IOMOILIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lccienoBaHue IIOCTPOSHHOW MOJEIU C
NOMOILBIO MaTPHUIL U ONPEIETUTENECH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEH PEANbHOM CHUTYyalMd C IOMOIIBIO
YpPaBHEHU W HEpaBEeHCTB. lIpuMeHeHHE ypaBHEHUN M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ady M 3aJad M3 pa3IMyHbIX O00JacTel HayKh M peanbHOU
KU3HU.

DyHKIUN U TPAPUKH

Oynkuus, crnocoObl 3amgaHus (QyHKIUU. B3auMmHO o00paTHbIe (QYHKIIHH.
Komnosunus ¢ynkuuit. 'padux dyHkmu. DnemeHTapHbIE NpeoOpa3oBaHUs
rpaduKoB GyHKIUH.

OobnacTh ompenenaeHus U MHOXECTBO 3HaueHUi Qynkuuu. Hymn Qyskumu.
[TpomexyTku 3HaKOMOCTOSTHCTBA. YETHBIE M HEeu€THBIe (yHKIUH. [lepuoanueckue
byaknun. [IpoMexyTkn MOHOTOHHOCTH (YHKIIUA. MakCUMyMbl U MHHUMYMBI
¢bynkuuu. Hanboubliiee 1 HauMeHblee 3HauyeHus: QyHKIIMU Ha IPOMEXKYTKE.

Jluneiinas, KBaJpaThyHas W ApOOHO-TMHEWHHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHast pyHKIMS C HATypalbHBIM M IENBIM MOKa3zarenaeMm. E€ cBoiicTBa u
rpaduk. CpoiictTBa M rpaduK KOpHS N-OM CTENeHM Kak (PyHKIUM OOpaTHOMU
CTEIEHU C HATypaJIbHbIM ITOKA3aTEJIEM.

[Toka3zatenbHass u Jjorapupmuyeckas (yHKIUHA, UX CBOWCTBA M Tpadukwu.
Hcnonp3oBanue rpadukoB GyHKIUN A peIICHUS] YpaBHEHUI.

TpuronomeTpruyeckass OKpPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUYECKHX
(GyHKUIUNA YUCIOBOTO apryMEeHTa.

QOyHKIMOHAIBHBIE 3aBUCHMOCTH B PpEANBHBIX MPOLECCAX U SBICHUSX.
['paduku peaibHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajan3a

[TocmenoBaTenbHOCTH, CHOCOOBI 3amaHUs IIOCJIELOBATENLHOCTENH. MeTon
MaTeMaTH4eCKON UHIYKLIHH. MoOHOTOHHBIE " OTPaHUYECHHBIC
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTUYECKOTO aHalIu3a Kak
aHal3a OECKOHEUHO MAaJIBbIX.

ApudmeTrnueckast 1 reOMeTprUecKas mporpeccuu. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMEeTpHUUECKOn
nporpeccuu. JIMHENHbIM U SKCIIOHEHIIMAIIBHBIN pocT. Hncno e. Dopmyia CII0KHBIX
npoleHTOB. Mcrnosib30BaHWE TPOTrpecCcUH I PEIICHUS pealbHbIX —3aaad
IIPUKJIATHOTO XapaKTepa.



HemnpepsiBHble (GyHKIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢ynkiui. CBolicTBa (QYHKIMII HEMpPEpHIBHBIX Ha OTpe3ke. Meroa
VMHTEPBAJIOB [UI PELICHUS HEPABEHCTB. l[IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
(GYHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMU. Onpenenennue, reOMeTpUUECKUi U
(buznyeCcKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy QyHKIHH.

[IpousBogubie  anmeMeHTapHbix  ¢yHkuui.  [IpousBomHas  cymMMbl,
IPOU3BENIEHUS, YACTHOTO U KOMITO3ULIUU (PYHKIIHIA.

MHokecTBa M JI0rHKA

MHOX€ECTBO, OIlepalMy HaJ MHOXKECTBAMM M HMX CBOWCTBA. Jlnarpammsl
Olinepa—Benna. I[IpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHMs PEANBbHBIX NPOLECCOB M SABJICHWM, IPU PELICHWM 3a7a4 W3 JAPYIUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIE YPAaBHEHMS.

11 KJTACC

Yucaa v BIYMCICHUSA

Harypansubie u nensle yucna. [IpumeHeHne NpuU3HAKOB JEIMMOCTH LIENBIX
yuces, HauOoybuik ol nenutens (nanee — HOJl) u HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anropurma EBkiuaa st pemeHus
3a7a4 B LIEJIBIX YUCTIaX.

Kowmmnekcaple uucna. AnreOpanmdeckas W TPUTOHOMETpUYecKas (HOpMbI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHuecKHe Orepanudd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn u3 KOMIUIEKCHOTO uuchna. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PENICHHs (PU3NUECKUX U TEOMETPUICCKUX 3a]1a4.

YpaBHeHMs U HEPaBeHCTBA

CucrteMa ¥ COBOKYNIHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT1Oop  KOpHEH  TPUTOHOMETPUYECKUX  YPABHEHHM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJABl PEIICHUS TMOKAa3aTeNIbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHUSI CUCTEM M COBOKYIMHOCTEH palMOHAIbHBIX,
UPPAMOHATBHBIX, TOKA3aTEILHBIX U JOTaPU(PMUUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.



[IpumeneHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3ajad M 3aJad U3 pazIU4HbIX OO0JacTell HayKu MU peajbHOU
YKU3HH, UHTEPIPETALMS OJYyYEHHBIX PE3YIbTaTOB.

DYyHKUMH U TPaPUKH

I'paduk kommozunum GyHkIUA. ['eomMerpuueckue oOpas3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIUHN, UX CBOWCTBA U TPadUKH.

['padpriueckne meronpl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN JUIsI MCCIEIOBAaHUS MPOLECCOB U
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPH PEIICHUU 3a]ad U3 APYTUX y4eOHbIX
IIPEAMETOB U PEATIbHOMN KU3HHU.

Hauvana MaTeMaTH4eCcKOro aHajmn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMII HA MOHOTOHHOCTh U
KCTpeMyMbl.  HaxokneHume  HamOONbIIET0O UM HAMMEHbBIIET0  3HAYCHUU
HENpPepbhIBHON (YHKIIMHN Ha OTPE3KeE.

[IpumMeHeHne NpPOM3BOMHOM JUJIS HAXOXKICHHUS HAWIy4dlIero peleHus B
NPUKIAIHBIX 3aJa4dax, [JIsl ONpPEAENEHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3a1aHHOTO (HOPMYJIOM WU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHkuuid. [IpaBuna Hax0xaeHUS TEPBOOOPA3HBIX.

HNnTerpain. ['eomeTpuueckum CMBICII WHTErpala. Brruncnenne
onpeaeéHHoro uaTerpaia mno gpopmyne Herotona-JIeibuua.

[IpumeHeHue uwHTErpana s HAXOXKIEHUsS IUIOWAAell MIocKux ¢Guryp u
00BEMOB reOMETPUUECKHX TEJL.

[Tpumepsr pemennii nuddepeHINanbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAHUE PEANbHBIX IMPOLIECCOB C TNOMOILIBI  AuddepeHnaIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYEBHOI'O KVYPCA
«AJIT'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMKA 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WJI€HAa  POCCHUHCKOr0  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIeAyp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJIEUCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUUM C HX
(GYHKIUSMU 1 Ha3HAUYCHUEM;

2) IaTPHMOTHYECKOr0 BOCIIUTAHMA:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPa)KIAHCKOM MIEHTHUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHUKH, HEHHOCTHOE OTHOIIECHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIOJBb30BaHUE DJTHUX JOCTHXKEHHMH B JAPYTrUX HayKax, TEXHOJOTHsX, cepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUNM HAyKM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYUBOTO OYyAYIIErO;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHUN, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaT€eMaTHYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATb MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 3710pOBOro U 6€30MacHOro o0pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTaHWE, COATAaHCHUPOBAHHBIA PEXKUM 3aHATUNA U
OTZIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PM3HMUECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IICHHOCTH TPYAOIIOOUs, HHTEpec K
pa3nuuHbiM  chepam  MpodecCHOHANBHON  JOEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccur U pealn30BbIBATH COOCTBEHHBIE KU3HEHHbIEC ILIAHBI,



TOTOBHOCTb U CHOCOOHOCTb K  MaTreMaTHYeCcKOMy  OOpa3oBaHHMIO U
caM000pa30BaHMI0 HA TMPOTSHKEHWU BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0J10TMYECKOr0 BOCIIMTAHHUS:

c(OPMUPOBAHHOCTh  HKOJIOTMUECKON  KyJIbTYypbl, NOHMMAHHUE BIUSHUA
COIIMAJIBHO-?)KOHOMHYECKUX MPOLIECCOB HA COCTOSIHHE MPHUPOJHONW M COLMAIBHON
Cpelbl, OCO3HaHHUE TNI00ATBHOIO XapaKTepa SKOJOTHUYECKUX MPO0IeM, OpHUEeHTALUS
Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HaHMM i1 peleHus 3azad B o0JjacTu
OKpY)Karolled cpeapl, IUIAaHUPOBAHHWE IIOCTYIIKOB M OLEHKHM HX BO3MOYKHBIX
HOCJIEACTBUM ISl OKPY KAIOLIEH Cpefbl;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAayKd U OOIIECTBEHHOM  NpPAKTUKW, [OHUMaHHE
MaTEMaTHYECKON HayKM Kak c@epbl 4YeJIOBEUECKOH MAESITENbHOCTH, ITaloB €€
pa3BUTHS M 3HAYUMOCTH JUIA Pa3BUTUS LUBWIN3ALMH, OBJIAJCHUE S3BIKOM
MaT€MaTUKH ¥ MaTeMaTU4YeCKOW KYJbTypOM KakK CpEACTBOM IO3HAaHUA MHpA,
TOTOBHOCTh OCYILECTBIIATh IPOEKTHYK0 M HCCIEI0BATEIbCKYIO JESITEIbHOCTD
UHAMBUYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue JeicTBus:

BBISIBISITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTE€MaTHYECKHX
OOBEKTOB, MOHATHHA, OTHOLIEHUH MEXAy MOHATHAMH, (OPMYJIUPOBATH
oInpezesieHus MOHATUM, YCTAaHABIIMBATh CYLIECTBEHHBIN MPU3HAK KiIaccu(UKaluy,
OCHOBaHUs AJi1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH TPOBOUMOTO aHAJIH3a;

BOCIIpUHUMATh,  (OPMYyIUPOBATb U  MPEoOPa3oBBIBATH  CYXKICHUS:
yTBEpAUTENbHbBIC U OTPUIIATENbHbIE, €UHIUYHbIC, YACTHBIE U 00II1E, YCIOBHEIE,

BBISBIIATH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOACHUAX W YTBEPKACHUAX, NpeiaraTb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

JenaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKJIIOUCHHH 110 aHAJIOTUH;

IIPOBOJUTE CAMOCTOSITENBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUI
(IpsiMbIE€ U OT MMPOTUBHOI'0), BEICTPAaUBaTh apryMEHTALIMIO, IPUBOIUTD IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBOBL;

BbIOMpaTh crmoco0 pelmieHuss yueOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pELICHUs, BbIOMpaTh Hambojee MOAXOAAIMH ¢ y4ETOM
CaMOCTOSITEJIbHO BbIJICIIEHHBIX KPUTEPUEB).



ba3oBble ucciiegoBaTeIbCKUE 1eHCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpPEYHE,  MpoOJeMmy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (pOpMHpOBaTH THUIMOTE3y, apTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

IPOBOANTH CAMOCTOSTENIBHO CIUTAHUPOBAHHBIN AKCIEPUMEHT, UCCIICJOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHHUSI, IpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENILHO (OPMYyITUpPOBaTh OOOOIICHUS W BBIBOJBI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHWBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoLlecca, a TaKkKe BbBIABUTATD
MPEJIMOJIOKEHUS O €TO PA3BUTUN B HOBBIX YCJIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATH Je(UIUTHI HH(POPMAINH, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BBIOMPATh MH(POPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUAOB H
¢dbopM TpeCTaBICHNUS;

CTPYKTYpPUPOBaTh WHGOPMAIIHMIO, TPEICTABIATh €€ B PA3IUYHBIX (OpMax,
WJLTIOCTPUPOBATH TparuecK;

OIICHUBATH HaIEKHOCTD uHpOpMaIUN o CaMOCTOSITEIIEHO
c(hOpMYyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIEe 1eCTBUS

OOmenmne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
1easIMu  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpakKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEIICHUs 3aJaud,
KOMMEHTHUPOBATH MOJYYEHHBIN pe3ybTarT;

B X0JIe OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAa€MOW TEMBHI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh HJEH, HalleJIEHHbIE Ha IIOMCK
pElIeHUs, COIMOCTaBIISITh CBOU CYXIEHUS C CYXKICHUSIMU IPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO IMO3UIINNA, B KOPPEKTHOU (opme
bopMyIUpOBaTh PA3HOIIIACHS, CBOH BO3PAKECHUS;

MIPEACTABIATh PE3YIbTAThl PEIICHUs 3a/1auu, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Yy4€TOM 3ajaad
MIPE3EHTAIlUN U 0COOEHHOCTEH ayUTOPHHU.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiiCTBUSA



Camoopranusanmus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM MUMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHUI ¢ y4ETOM HOBOW MH(OPMAIINH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJLIEKT:

BIAJCTh HAaBBIKAMH  IO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEPIIIAEMBIX JACHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB, BIAJICThH
crocobaMy CaMOTIPOBEPKH, CaMOKOHTPOJS TMpoIlecca M pe3ylibTaTa PEHICHUS
MaTeMaTHYeCKOH 3aa4u;

PEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MPH PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HaWJIEHHBIX OIMMUOOK, BBIIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE Pe3ybTaTa IEeIU U YCIOBUAM, OOBSCHSATH TPUUUHBI
JOCTHKCHUSI WIIM HEJOCTHUKCHHSI Pe3yIbTaTOB JEATEIbHOCTH, HAXOIUTh OIINOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEJIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboTel TpM pemieHWH Y4eOHBIX 3a7ad, TNPUHUMATh IEJb COBMECTHOM
JeSITEIIbHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, pacHpenessiTh
BUIIBI pabOT, JIOrOBapUBaThCH, OOCYXIaTh TMPOIECC U PE3yabTaT pabOoThI,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCykAeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBI» H WHBIC), BBHINOTHATH CBOIO YacTh pabOThl U
KOOPAMHHUPOBATh CBOM JEHCTBUS C JAPYTUMHU YJICHAMH KOMAaHIbI, OIICHUBATH
KaueCTBO CBOETO BKJAJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICHUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy obOyuenuss B 10 kJjacce oOy4aroOIIMICSd MOJYYUT CIECAYIOIIHNE
IpEeAMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hayajla MaTeMaTUYECKOTO aHATTU3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpUpOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCIO, OECKOHeYHas
nepuoguyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
PalMOHANIBHBIX U AEHCTBUTENBHBIX YMCEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

OPUMEHATh JpoOM ¥ TIPOLEHTHI [JIsl PEIICHUS MNPUKIAIHBIX 3a7ad H3
Pa3IMYHBIX OTPACJIEN 3HAHUUN U PEATTbHOU KU3HU;

NPUMEHSTH MPUOIKEHHBIE BBIUMCICHUS, IPABUIIA OKPYTIIEHUS, IPUKUIKY U
OLIEHKY PE€3yJIbTaTa BIYHCICHU;



CBOOOZHO OMNEpUPOBATh MOHSITHEM: CTEINEHb C ILEJbIM IOKa3aTeleM,
UCIOJIB30BaTh MOAXOIAILYI0 (POPMY 3alUCH EHCTBUTEIBHBIX YUCEN AJISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpPaJIbHOU
CTEIICHU;

CBOOOHO ONEPUPOBATH MOHATHUEM: CTETNICHb C PALIMOHATBHBIM MIOKA3aTENIEM;

CBOOOMHO OINEpPUPOBATh MOHATUSAMU: JOorapudmM 4dHCIa, IECATUYHBIE H
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOOZHO ONEpPUPOBATh MOHSTUSMM: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YKUCIIOBOTO apTyMEHTA;

ONEpPUPOBATh MOHATUAMH: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pa3IMYHbIE METOJbl PEIICHUS pPAalMOHAIBHBIX U JApPOOHO-
palMOHANIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB JUIsl PELICHUs
HEPAaBEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: MHOIOYJIEH OT OJHOW NEPEMEHHO,
MHOTOYJIEH C IelbiMH KO3(h(dULIMEeHTaMH, KOPHH MHOTOYJIEHAa, MPUMEHSThH
JI€JIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISL peLIeHus 3a/1a4;

CBOOOZHO ONEpUpPOBaTh MOHATHSAMM: CHUCTEMA JIMHEWHBIX YpaBHEHU,
MaTpuLa, ONPENCIUTENh MATpULbl 2 X 2 U €ro IeOMETPUYECKUH CMBICI,
UCITIOJIb30BaTh CBOMCTBA ONpENEauTeNs 2 X 2 Juisl BBIUMCIEHUS €ro 3HAYEHUS,
IPUMEHSATh ONPEACIIMTENN Ul PELICHHUs CUCTEMbl JIMHEHWHBIX YPAaBHEHMWU,
MOJEJINPOBATh PEAIBHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IIOMOIUBID MAaTpUILl U ONPEACIUTEIIEH,
WHTEPIIPETUPOBATH ITOJyYEHHBIN PE3yJIbTAT;

UCIIONIb30BAaTh CBOWCTBA JIEHCTBUH C KOPHSAMU JJs MPeoOpa3oBaHUS
BBIPAKEHN;

BBITNOJIHATH IPe00Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPIKAIMX CTEIIEHH C
paLMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONCTBA JorapudmoB TUISL npeodpa3oBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEpUPOBATh MNOHATUAMU: HpPpALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
Jgorapu(pMHUECKr€e ypaBHEHUS, HAXOAUTh UX PELIECHUS C IIOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B WIIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKUe (HOPMYIIbI sl IPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OINEpPUPOBaTH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHSATh HEeoOXoauMble  (QOpPMYNbl Ui  PEHICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX yPaBHEHMIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe ainreOpbl, COCTABIATH
BBIPQXXEHUS, YypaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJayH, MCCIEI0BATh
MIOCTPOEHHBIE MOJIETIH C MCIIOJIb30BaHUEM allnapara ajareopsi.

DyHKUMM U TPaPuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHS, CIOCOOBI 3a1aHusl (QYHKIINH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (QyHKUMNA, TpapuK QyHKIHH,
BBITIOJIHATH 3JIEMEHTAapHbIE MTPeoOpa3oBaHus rpadUKoB PyHKLINIH;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: OOJIACTH ONpEIENICHUS] U MHOYKECTBO
3Ha4eHU! PYHKIMHU, HYJIU GYHKIIMU, TIPOMEXKYTKU 3HAKOTIOCTOSHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSAMHU: UYETHBIE W HEYETHbIE (YHKIUH,
nepuoanyueckre QyHKINU, TPOMEXKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMbI (DyHKIIMM, HaumOOJblllee M HaUMEHbIlee 3HaueHue (yHKUMU Ha
POMEKYTKE;

CBOOOJTHO OMEPUPOBATh MOHIATUSMU: CTETIEHHAs] (PYHKLUS C HATypaJIbHBIM U
LENbIM TOKa3zareiaeM, rpapuK CTENeHHOW (YHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHsS n-0il CTeNeHM Kak (PYHKIHMH OOpaTHOW CTENeHU C
HATypaJbHBIM I10Ka3aTeleM;

ONepUpOBaTh TMOHATUSMH: JIMHEHHas, KBaJpaTHUUHAs M JPOOHO-TUHEHHas
(yHKLINH, BHITIOTHSTD 3JIEMEHTAPHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(UKOB;

CBOOOMHO OIEpUpPOBaTh MOHATHUSMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIIMM, UX CBOMCTBa M TpauKd, HCHOIb30BaTh UX TpaUKu A pEIIeHUs
YPaBHECHUM;

CBOOOJTHO OMNEPUPOBATh MOHATUSIMHU: TPUTOHOMETPUYECKas OKPY>KHOCTb,
orpezeNieHue TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku (YHKUIUH JUIs  HCCIEAOBAHUA MPOIECCOB H
3aBHCHMOCTEH NpU peUIeHUH 3a7ad U3 JPYTHX y4eOHBIX MPEAMETOB U peajbHOU
KHU3HH, BBIpaXXaTh GOpMyIaMU 3aBUCUMOCTH MEKAY BEIMUYMHAMU;

Hauana MaTeMaTH4eCKOro aHAIN3Aa:

CBOOOJHO OMEpPUPOBATh MOHATHIMH: apuPMETHUECKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi T€OMETpUYECKasi MPOrpeccHsi, TMHEUHBIN 1
AKCTIIOHEHIMATIBHBIN poCT, (opMysa CIOKHBIX MPOLUEHTOB, UMETh MPEICTABICHHE
0 KOHCTAaHTE;

UCTOJIb30BaTh MPOTPECCUU ISl PEUICHUs peajbHBIX 3a/ad IMPHKIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMHU: TOCIEI0BATENBHOCTD, CIIOCOOBI 3aJaHUS
NOCJIEIOBATEIBHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIIEJ0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOrO0 aHalh3a KaKk aHajau3a
OE€CKOHEUHO MaJbIX;

CBOOOJTHO OINEpUPOBATh TMOHSITHSMHU: HEMpPEPbIBHbIE (YHKIHMH, TOYKH
pa3pbiBa rpaduka QyHKIIMH, aCUMIOTOTHI rpaduka QyHKINH;

CBOOOZHO OMEpUPOBATh MOHATHEM: (DYHKLHSA, HENpPEphIBHAs Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HENPEPHIBHBIX QYHKIIUN JUIsl pELICHUs 3a]1ay;

CBOOOJTHO OMEpUpOBaTh TMOHSATUSIMHU: TIepBas U BTOpask MPOU3BOIHbBIC
byHKIMYU, KacaTenbHas K rpaduky GyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, NPOU3BE/ICHHS, YACTHOTO U KOMIO3UIIMU
IBYX (DYHKITUH, 3HATh TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN;

UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUH CMBICI MPOU3BOJIHON ISt
pelIeHus 3a1ay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBATh TMOHATHUSMU: MHOXKECTBO, ONEpalUUd  HaJ
MHOXECTBaMHU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar sl OMUCAHUs PEaIbHBIX
MPOLIECCOB U SIBJICHUM, IPU PELICHUH 3aJ1a4 U3 APYTUX yYeOHBIX MPEAMETOB;

CBOOOZHO OINEpPUPOBATh MOHATUSMU: OIpEACNICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOIICTBO MaTeMAaTUYECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHUS U HEPABEHCTBA.

K xoniy oOyuenuss B11 Kjacce oOydYaromMiicss TMOJYYUT CIIEIYIOIINAE
IpEeAMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTEMaTHUYECKOTO aHAIIA3ay:

Yucsia ¥ BIYMCICHUSA:

CBOOOJTHO ONEPUPOBATH MOHATHSMHU: HATypaJlbHOE M LEJO€ YHCIIO,
MHOECTBA HAaTypaJbHbIX M LEJBIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JEIUMOCTU
uensix yncen, HOJ[ u HOK HaTypanbHBIX 4Mcel A peleHus 3a1a4, IPUMEHATh
anroput™m EBkinna;

CBOOOZHO OIEpUpPOBaTh TMOHSATHEM OCTaTka IO MOJYJIO, 3alUChIBAaTh
HaTypaJIbHbIE YHCJIA B PA3JTUYHBIX [TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO OMEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHMCIO UM MHOXKECTBO
KOMITJIEKCHBIX YHCEJI, MPEACTaBIATh KOMIUICKCHBIE YWClia B aireOpamuecKkol u
TPUTOHOMETPHUUECKOU (hOpME, BBHITIONHATH apu(PMETHISCKUE ONepaIllui ¢ HUMU H
U300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUus U HEPABEHCTBA:



CBOOOZHO OMEpPUPOBATh MOHATUSAMH: HpPpALMOHATIbHBIE, MOKa3aTeIbHbIE U
jgorapu(MUUECKHe HEPAaBEHCTBA, HAXOAUTh UX PELIEHUS C  IOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOZHO OMNEpPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHSATh  HeoOXoawmbie  (HOpPMyNBI I PENICHHWs OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMH: CUCTEMAa U COBOKYIMHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEUW PAllMOHAIBHBIX, UPPALHOHAIBHBIX, ITOKA3aTEIbHBIX U
JorapuMUUYECKUX YpaBHECHUIN 1 HEPABCHCTB;

perarb palOHAIIbHBIE, UppAaLMOHAJIbHBIE, MOKa3aTEeJbHBIE,
jgorapupMUyecKrue U  TPUTOHOMETPUUECKHME YpaBHEHHMS M  HEpPABEHCTBA,
cozepIKaIle MOIYJIU U TapaMeTphI;

MPUMEHSTH TpaduuecKre METObI ) PEIICHHs] YpaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4d ¢ IapaMeTpaMu;

MOJIJIMPOBAaTh peajbHble CUTyallMd Ha s3bIKE alredpbl, COCTaBJISATh
BBIPDAKEHNUSI, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHIO 3aJadyd,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM ammnapara aireOpsl,
MHTEPHPETUPOBATH MTOJTYUYCHHBIN PE3YJIbTAT.

DyHKUMH U TPaPuKu:

CTpOUTh Tpaduku KOMIO3UUMU (GYHKUMUA C TMOMOMIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOMCTB KOMIO3UIIUU ABYX (DYHKIIHIA;

CTPOUTh TEOMETpPUYECKHEe 00pa3bl YypaBHEHHMH M  HEpPaBEHCTB Ha
KOOPJIMHATHOM IIOCKOCTH;

CBOOOJIHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH TPUTOHOMETPUUYECKHUX
byHKIUH;

NpUMEHATh GYHKIUUA IS MOJCIMPOBAHUS W HWCCIEAOBAHUS pPeaTbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4eCcKOro aHajmn3a:

UCIOJIb30BATh MPOU3BOHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJIUTh HAMOOJbIIEe U HAMMEHBIIIEE 3HAYCHHS (PYHKITMU HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IlEr0 PELICHUS B
NPUKIAIHBIX, B TOM YHUCJIE COLUUAIBHO-JKOHOMHYECKHX, 3aJadax, i
OTpeNeTIeHUs CKOPOCTH M YCKOpPEHHUs IMpollecca, 3aJaHHOro (opMmysol wiu
rpaduxom;



CBOOOZHO ONepUpoBaTh TMOHATHUAMHU: TEepBOOOpa3Hasi, OMPEACIEHHBIH
UHTETpall, HaXOAWUTh NEPBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA W BBIYUCIATH
uHTerpan no gopmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IN THIOCKUX (GUTYp U 0OBEMBI TEll C TOMOUIbIO HHTETPaa;

UMETh IMpPEJCTaBIeHNEe O MaTeMaTHYeCKOM MOJAETUPOBAHUM Ha TpUMeEpe
cocTaBiieHUs AU pepeHnanbHbIX YpaBHEHUM;

peliath MpUKJIaJHbIe 3a7a4d, B TOM YHUCIE COLUATbHO-3KOHOMUYECKOTO U
¢u3nUecKkoro xapakrepa, CpeJICTBAMUA MaTEeMaTHUYECKOTO aHAJIN3A.
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMble NpeaAMETHLBIC PE3YJIbTAaThbl 0CBOCHUN OCHOBHOM
06pa30BaTe.]'le()I71 nmporpaMmmsbl CpeaHEro 06mer0 06pa303amm

1

Yucina 1 BEIUMCIIEHUS

1.1

OnepupoBaTh TOHATHUSAMM: pPALMOHAIBHOE U JICHCTBUTENBHOE YHCIO,
OOBIKHOBEHHAS U IECATHYHAS IPOOb, IPOIICHTHI

1.2

BemonuaTe  apudmernyeckue  omepanuu € PAlMOHAIBHBIMH U
JNEHUCTBUTEIIbHBIMU YUCIIAMU

1.3

BbInonHATh npuOIMKEHHBIC BBIYMCICHUS, UCIIONIB3YS MPaBUIIa OKPYTIICHUS,
JieNIaTh NIPUKUIKY U OLIEHKY pe3y/IbTaTa BBIYUCICHUN

1.4

OnepupoBarh MOHATUSIMH: CTENEHb C LIEIbIM IOKa3aTeleM, CTaHJapTHas
dbopMa 3ammcu NEHCTBUTEIBHOTO YHCIAa, KOPEHb HATYpalbHOW CTEICHHU;
WCIIOIB30BaTh MOAXOAAIIYI0 (POpMYy 3amuch ACHUCTBUTEIBHBIX YHCEN IS
pelLIeHHS TPAKTUYECKUX 3a7a4 U IPEACTaBICHUS JaHHBIX

1.5

OnepupoBarh MOHATUSMU: CUHYC, KOCUHYC U TAHT€HC IPOU3BOJIBHOTO YTJIa;
UCIOJIb30BaTh  3alKCh  MPOM3BOJIBHOIO  yrjia  4Yepe3  oOpaTHbIE
TPUTOHOMETpHUECKHEe (QYHKIUU

VYpaBHEHUS 1 HEPABEHCTBA

2.1

OnepupoBaTh MOHATUSMHU: TOXJECTBO, YpaBHEHHE, HEPABEHCTBO, IIEINOE,
paloHagbHOE, UppaIoHaIbHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUIECKOE ypaBHEHUE

2.2

BeimonsaTe npeodpa3oBaHusi TPUTOHOMETPUYECKUX BBIPRXKEHUI M peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS

23

BeimonHATe mpeoOpa3oBaHusl LENbIX, PALMOHAIBHBIX U HUPPALMOHAIBHBIX
BBIDQ)KCHUM U pelaTb OCHOBHBIE THIIBI LEJIbIX, PAalHUOHAIBHBIX W
HUPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB

24

IIpuMeHATH ypaBHEHMs W HEPABEHCTBA Ui PELICHUS MAaTeMaTHYECKUX
3a7a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIacTe HAyKU U peallbHOM KU3HU

2.5

MopenupoBaTh peajbHbIE CUTYalldd Ha S3bIKE aireOpbl, COCTABISATh
BBIPQKCHUS, YPAaBHEHUS, HEPABEHCTBA IO YCJIOBMIO 3aJa4yM, MCCIEN0BaTh
MIOCTPOSHHBIE MOJIENH C MCIIOJIb30BAaHUEM arrapara ajreopbl

OyHKIIMU U TpapuKu

3.1

OnepupoBaTh MOHATHAMU: (QYHKIHS, CIIOCOOBI 3a1anus GyHKIIUU, 00J1aCTh
ompeneleHUsT W MHOXKECTBO 3HaueHWW GyHKOuM, Tpaduk GyHKIHH,




B3aUMHO OoOpaTHBIC (PYHKITUH

OnepupoBaTb MNOHATUSMHU: YETHOCTH W HEUETHOCTh (QYHKIUH, HYIU

32 (GyHKIIUH, TPOMEKYTKH 3HAKOMOCTOSHCTBA
3.3 Hcnonw3oBarh rpaduku GyHKITAN TSl pelIeHUs YpaBHEHUT
14 Crtpouth 1 unTaTh rpadMKu JTUHEHHON (YHKIIUU, KBaIpaTUIHONU ()YHKIIHH,
CTETIeHHOMN (YHKIINH C LENbIM MoKa3aTelleM
Hcnonb3oBath rpaduku QyHKUMA [UIsI HMCCIENOBAaHUS IPOLECCOB U
3.5 3aBUCUMOCTEH TpHU PEIICHWH 3aJad U3 JPYTuX YYeOHBIX MPEAMETOB H
peasbHOM JKU3HH, BRIpAXKaTh POPMYIaMH 3aBUCUMOCTH MEXIY BEIMYUHAMU
4 Havana maremaTndeckoro aHaianza
41 OnepupoBaTh TMOHATHUSMHU: TOCIEAOBAaTENbHOCTh, apudmMeTnyeckas u
) F€OMETPUYECKAsI IPOTPECCUU
49 OnepupoBaTh TMOHATUSAMHU: OECKOHEUHO YyOBIBaloOIIas TreoMeTpudecKas
) mporpeccus, cyMMa 0€CKOHEYHO yOBIBAIOIIECH reOMEeTPpUIEeCKON TPOrPeccuu
4.3 3amaBaTh MOCIEIOBATEIHFHOCTH PA3JIMYHBIMU CIIOCOOAMU
44 Hcnonb3oBarh CBOMCTBAa TMOCIENOBATEIBHOCTEM M MPOrPECCUd IS
) pelIeHus: pealibHbIX 3a/]1a4 MPUKIAHOTO XapaKTepa
5 MHoOXeCTBa U JIOTHKA
5.1 OnepupoBaTh NOHATHSAMU: MHOKECTBO, OTIEPAlX HAJl MHOKECTBAMU
Hcnonbs30BaTh  TEOPETHMKO-MHOKECTBEHHBIM — ammapar JUisl  ONKUCAHUS
5.2 pEAbHBIX TIPOIIECCOB U SBIICHUH, NP PEIICHUH 3a/1a4 U3 JPYTUX YIeOHBIX
MpeaMETOB
53 OnepupoBarb  MOHATUSIMU:  OMpENEICHUE,  TEOpeMa,  CIEJCTBUE,
JI0Ka3aTeNIbCTBO
11 KITACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBePSIeMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yjabTara
1 Yucna v BBIYUCIEHUS
OnepupoBarh MOHATHUSAMM: HATypaJbHOE, LEI0€ YHCIO; HCIOJIb30BaTh
1.1 MPU3HAKK JEIMUMOCTH LENbIX YHCEJ, Pa3JIOKEHUE 4YHUCIa Ha MPOCThIC
MHOXUTENH JIJIs1 PelIeHUs 3a1a4
1.2 OnepupoBarh MOHITHEM: CTETIEHb C PallUOHATIBHBIM ITOKAa3aTeIeM
13 OnepupoBarh MOHITHSIMHU: JOrapudM dYucIa, AECATUYHBIC W HATypaIbHBIE
' JorapuQMsI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [IpuMeHSATH CBOMCTBA CTENEHM [UIA TPeoOpa3oBaHMsS  BBIPAKECHUH,




ONEepUpPOBaTh TOHATUSAMHU: IOKA3aTeNbHOE YpaBHEHHE U HEPaBEHCTBO;
peliaTh OCHOBHBIE TUIIBI TOKA3aTEeIbHBIX YPaBHEHUI 1 HEPABEHCTB

2.2

BommonuATe mpeoOpa3oBaHUs BBIPAKEHUHM, COAEpKAIIMX Jorapudmsl;
ONEepUPOBATh MOHATUSAMU: JIOTApU(MUUECKOE ypaBHEHHUE U HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI IOTapU(PMUUECKUX YpaBHEHUIN 1 HEPABEHCTB

23

HaxomuTs perienust npocTelIMX TPUTOHOMETPUIECKIX HEPABEHCTB

24

OnepupoBaTh MOHATUAMH: CUCTEMA JUHEUHBIX YPAaBHEHUM U €€ pEIICHHE;
UCIOJIb30BaTh CUCTEMY JIMHEWHBIX YpaBHEHUH Ul peUIeHHs MPaKTHYECKUX
3a1a4

2.5

Haxonuts peleHust IpoCTENINX CUCTEM U COBOKYITHOCTEH PAallMOHAIIBHBIX
YpPaBHEHUI U HEPABEHCTB

2.6

MOI[GJII/IpOBaTb PCATBHBIC CUTyallUM Ha A3BIKC a.HI‘erbI, COCTaBJIATH
BBIPpAXKCHUS, YPABHCHUA, HCPABCHCTBA U CUCTCMbI IO YCJIIOBUIO 3alda4H,
HUCCIICA0BATh MOCTPOCHHBIC MOJC/IN C UCITIOJIB30BAHUCM aIlrapara aﬂre6p1>1

OyHKIUHN U TpapUKU

3.1

OnepupoBaTh MOHATUSAMH: TepHOAMYECKass (DYHKIUSA, MPOMEXYTKH
MOHOTOHHOCTH (YHKIIMH, TOYKM SKCTpeMyMma (QYHKIUH, HauOojbllee W
HaMMEHblIee 3HaYeHUS (DYHKIMHM Ha MPOMEXYTKE; HCIIOJIB30BaTh MX IS
uccaeaoBanus QyHKINH, 3a1aHHON rpaduKoM

3.2

OnepupoBaTh MOHATUSIMH: TpadUKH MMOKA3aTEIBHOH, JTOTapuOMHUIECKON U
TPUTOHOMETPUYECKUX (YHKIMM; H300pakaTh HMX HA KOOPAWHATHOU
IJIOCKOCTH M UCIIOJIb30BATh ISl PEIICHUs YPaBHEHUN U HEPABEHCTB

33

N3o0paxkaTh Ha KOOPAMHATHOU TJIOCKOCTH TpaUKU JTMHEHHBIX YpaBHEHUM
Y UCTIOJIb30BaTh UX JJI PELIECHUSI CUCTEMBbI IMHEHHBIX ypaBHEHUI

3.4

Hcnonb3oBath rpaduku QyHKUMA [UIsI HUCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEH U3 APYTUX YUeOHBIX AUCLIUILINH

Havana MaTemMaTH4ueCcKOro aHajIm3a

4.1

OnepupoBarh NMOHATUSMU: HENPEPBIBHAS (PYHKIINSA, TPOU3BOIHAS (YHKIUY;
WCIIOIh30BaTh TE€OMETPUUYCCKUNA M (PU3UUECKHI CMBICT TPOU3BOIHOM IS
peienus 3ana4

4.2

HaxomuTe  mpoW3BOAHBIE  DJIEMEHTAPHBIX  (YHKUWH,  BBIUYUCIATH
MIPOU3BO/IHBIE CYMMBI, IIPOU3BEIEHUS, YACTHOTO (DYHKIIUN

43

Hcnonp3oBaTh MMpOU3BOAHYIO JIIsL HUCCICA0BaHHUA q)YHKI_II/II/I Ha
MOHOTOHHOCTb U J3KCTPCMYMbI, NMPHUMCHATL PE3YJIbTATbl HCCICAOBAHUA K
MOCTPOCHHIO rPpahuKOB

4.4

Hcmons30BaTh MPOU3BOAHYIO IJId HAXOXKACHUA HAWIYUIICTO PCHICHUS B
MPUKIAAHBbIX, B TOM YHUCJIC COLIUAJIBHO-3KOHOMUYCCKUX, 3ala4ax

4.5

OnepupoBaTh TOHATHSAMH: NEpBOOOpa3Has M HWHTErpal; IOHUMATh
TCOMETPUUYECKUIN M (PU3MUECKHUI CMBICT MHTErpaja

4.6

Haxonute nmepBooOpa3Hbie 3€MEHTAPHBIX (DYHKIMHA, BRIYUCISATh UHTETPal
o ¢popmyne Hrrotona — JleliOnura




4.7

Pemrate mpukiagHbIe 3a/1a4M, B TOM YHCIE COIMAIbHO-3KOHOMUYECKOTO U
(bU3NIECKOTO XapakTepa, CpeCTBAMU MaTEMAaTHYECKOTO aHaTN3a




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJTACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Kong
1 Ywucnna v BEIYUCICHUS
Panmonaneubie  uncna. OOBIKHOBEHHBIE W JIECATUYHBIE JPOOH, TPOIICHTHI,
11 OECKOHEUYHBIC MEPUOIUYECKUE TPOOH. AprMETHUECKUE ONIEPAIHH C PAIlMOHATHLHBIMU
) YUCJIaMH, TTPeoOpa30BaHMs YUCIIOBBIX BhIpakeHHH. [Ipumenenne npobeit u nmporeHToB
JUISL pEIIeHUs MPUKIIAIHBIX 3a/1a4 U3 PAa3IMYHbIX OTpaciel 3HaHUW U peaTbHOM KU3HU
JlelicTBUTENbHBIE YKCIA. ParmoHabHBIC U UppallMOHATBHBIC Yncia. ApudMeTHIecKue
1.2 Omepaluy C JEeUCTBUTEIBbHBIMUA YHCIaMU. [IpuOamKEHHBIC BBIYMCICHUS, MpaBUIA
OKpYTJICHUS, TPUKUIKA U OLIEHKA PE3YyIbTaTa BEIYUCICHUI
Crenens ¢ nienpiM nokazateneM. CtangapTHas hopma 3anucu 1eHCTBUTEIIBHOTO YUCIa.
1.3 Hcnons3zoBanne momxomsmeld (popMbl 3amucu TEHCTBUTEIBHBIX YHCEN IS PEIICHHS
MPAKTUYECKUX 3a/1a4 U TIPEJICTABIICHUS TaHHBIX
14 Apudmernueckuil KOpeHb HaTypajbHOW creneHH. JleHCTBUS ¢ apupMETHYECKUMHU
' KOPHSIMH HAaTypaabHOM CTEIECHH
L5 CuHyc, KOCHMHYC W TaHI€HC YHUCJIOBOIO apryMeHTra. ApPKCHUHYC, AapKKOCHUHYC,
ApPKTaHT'€HC YUCIOBOTO apryMeHTa
2 YpaBHEHHUs U HEpABEHCTBA
2.1 ToxmecTBa U TOXKIECTBEHHBIE TPEOOPA30BaAHUS
59 [IpeoOpazoBaHre TPUTOHOMETPUYECKHUX BbhIpakeHUH. OCHOBHBIE TPUTOHOMETPHUYECKUE
' bopMybI
53 YpaBHeHue, KOpeHb ypaBHEHHMs. HepaBeHCTBO, pelleHHE HepaBeHCTBA. Meton
' HUHTEPBAJIOB
2.4 Pemenwe nensix u [poOHO-pallMOHABHBIX YPAaBHEHUH U HEPABEHCTB
2.5 Pelrenne nppanoHaNbHBIX YPABHEHUN U HEPABEHCTB
2.6 | PemeHne TpUrOHOMETPUYECKUX YPABHEHUN
57 [IpuMeHeHne ypaBHEHUM 1 HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a/a4 U 3a7a4 U3
' pa3IMYHBIX 00JaCTel HAYKH U PEaIbHOM JKU3HH
3 OyHKIHMH U TpaduKu
31 Oyuknust, cmocoObl 3amanus ¢yHkuuu. [paduk ¢dyHknuu. B3ammaO 00paTHBIC
' GyHKIHU
39 OOnacte ompeneneHuss M MHOXKECTBO 3HaueHM ¢ynknuu. Hymm ¢dyHkmmm.
' [TpoMexyTKH 3HAKOMOCTOSTHCTBA. YETHBIC U HEUETHBIE (DyHKIIUU
33 CrenenHasi GyHKIUS C HATypaldbHBIM U IENBIM TOKa3aTeneM. E€ cBoiicTBa u rpaduk.




CgoiicTBa 1 rpadvK KOPHSI 71-0¥ CTETICHU
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Tpuronomerpuueckas OKpPY>KHOCTb, OIpENEIeHUEe TPUTOHOMETPUYECKUX (DyHKUIUN
YHCIIOBOTO apryMeHTa

Havana MaTemMaTH4eCcKOro aHaJIm3a

4.1

IlocnegoBaTenpbHOCTH, CIIOCOOBI  3aJaHWs  IOCAEAOBATEALHOCTEH. MOHOTOHHBIE
MMOCIEI0BATELHOCTH

4.2

ApudmeTrnueckas U TreoMeTpuyeckas Mporpeccud. beckoHedHO yObIBaroIas
reomerpuueckas mnporpeccus. CymMma OECKOHEYHO YOBIBAIOIIEH TeOMETPHUYECKOMN
nporpeccuu. @Dopmysia CIO0XHBIX TNPOLIEHTOB. lcnonap30BaHuEe MPOrpeccuu AJis
pelIeHus pealbHbIX 3a0a4 IPUKIAIHOI0 Xapakrepa

MHoecTBa U JOTHKA

5.1

MHo)kecTBO, oOmnepanvu Haj MHOXecTBamu. Jluarpammbel Oiinepa — BenHa.
IIpuMeHeHHEe TEOPETUKO-MHOKECTBEHHOIO — ammapara Uil  ONMCAHUS PEaIbHBIX
MPOIIECCOB U SIBJICHUM, PU PEIICHUH 3a]1a4 U3 APYTHX y4eOHBIX MPEIMETOB

52

Omnpenenenue, Teopema, CIEACTBUE, 10Ka3aTEIbCTBO

11 KJTACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

1

Yucna ¥ BEIYUCIIEHUS

1.1

HaTypaJ'IBHBIe " LECIbIC YHCIIa. HpI/ISHaKI/I JCITNMOCTH LCIIBIX YHUCEIT

1.2

CreneHb C pallMoOHaIbHBIM MTOKa3aresieM. CBOMCTBA CTENEHU

1.3

Jlorapudm yucna. JlecaTuuHbie U HaTypajibHbIE JOrapu(MbI

2

VYpaBHEHUS 1 HEPABEHCTBA

2.1

[IpeoOpazoBanue BEIpAKEHHIA, COACPIKALIMX JIOTAPU(MBI

2.2

[IpeoOpazoBanue BEIpaXKEHUH, COAEPKAIIUX CTEIICHU C PAI[MOHATBLHBIM MTOKa3aTeIeM

23

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

2.4

IToka3arenbHble ypaBHEHHUs U HEPABEHCTBA

2.5

Jlorapugmuueckue ypaBHEHUS U HEPABEHCTBA

2.6

CucreMbl IMHENHBIX ypaBHEHUN. PellleHne npuKkiIagHbIX 3a1a4 ¢ IOMOIIBIO CHCTEMBI
JIMHEUHBIX YPaBHECHUHN

2.7

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUM U HEPABEHCTB

2.8

IIpuMeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMATHUYECKUX 3a1a4
¥ 33/1a4 U3 Pa3InYHbIX 00JIaCTe HAyKH U pealbHOM KU3HU

OyHKIUHU U TpaduKu

3.1

Oynkuus. Ilepuognueckue ¢yHkunu. IIpomMexyTkn MOHOTOHHOCTH (DYHKLUH.
MakcumMymMbl U MHHMMYMbl (QyHKuuu. HawuGonpliee M HauMeHblee 3HAYCHHE
GYHKIIMH HAa IPOMEKYTKE




3.2 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpaduKu
33 [TokazaTenpHas u orapudmudeckas GyHKIIUN, ©X CBOWCTBA U rpaduKu
3.4 Hcnonp3oBanne rpadukoB PyHKITUN TSl pEIICHUST YpaBHEHUHN U JIMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIIUI AJIs1 UCCIIETOBAHMSI TIPOIIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpBhI€ BO3HUKAIOT MpPH pEIIEHUWH 3a7ad M3 JPYruX Yy4eOHBIX MPEAMETOB H
peaTbHOM )KU3HHU
4 Havana maremaTnueckoro aHanmnsa
4.1 HenpepsiBable hyHKIIMH. MeTO MHTEPBAIOB JIJIsl PEIICHUSI HEPABEHCTB
4.2 [TpousBoanas hyHkuuu. ['eomeTpuueckuii ¥ GU3MUECKUI CMBICT TTPOU3BOTHOM
43 [Ipou3BogHbIe 31eMEHTapHBIX (QYHKIUHA. DOpMyNbl HAXO0XICHHS TMPOU3BOIHOMN
) CYMMBI, IPOU3BEJCHUS U YACTHOTO (QYHKIIUI
[IpumeHneHrne NPOW3BOMHOM K HCCIEAOBaHWIO (PYHKIIMA HAa MOHOTOHHOCTh U
4.4 KCTpeMyMbl. Haxosxnenrne HauOOJbINEero W HaMMEHBIIETO 3HA4YeHHS (DYHKIMH Ha
OTpe3Ke
[TpumeHeHre MPOU3BOJHON ISl HAXOKICHUS HAWITYUIIero perieHus] B MPUKIaTHBIX
4.5 3amavax, JUIsl OMpPEACNICHHs] CKOPOCTH Tpolecca, 3agaHHOTO (GOpMYyJIOW HWIIH
rpadpukom
4.6 [TepBooOpaznas. Tabnuia mepBoOOPA3HBIX
47 WuTerpan, ero reomeTpudeckuii u Gpuanueckuii cMbIci. Beraucienne mHTErpaga mo

¢dopmyne Heiotona — JleliOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHMSA K NMPEeAMETHBIM Pe3yJIbTaTaM OCBOCHHSA
NPOBEPSIEMOr0 = OCHOBHOI 00pa30oBaTeJIbHOI MPOrpaMMBbl CpeHero 001ero
TpeOoBaHus o0pa3oBaHust

Brnagenne wmeromamu J0Ka3aTelIbCTB, AITOPUTMAMHU PELICHUS 3ajad;
yMeHue ¢GopMyIMpOBaTh W ONEPUPOBATH MOHATUSMH: OIpEICICHHE,
aKCHOMa, TeopeMa, CIEACTBHE, CBOWCTBO, MPU3HAK, JOKA3aTEIbCTBO,
paBHOCWIIbHBIE (POPMYIMPOBKH; MPUMEHATh UX; yMEHHE (HOPMYIHPOBATH
o0paTHOE ¥ TPOTHUBOIOJIOXKHOE YTBEP)KACHHUE, NPHBOANUTH HPUMEPHI U
KOHTPIPUMEPHI, HCIOJIB30BaTh METOJ MaTeMaTHYecKOW HHIYKIINU;
IPOBOJNTH JI0Ka3aTeIbHBIC PACCYKICHUS MIPH PELICHUH 3a/1a4, OLICHUBATh
1 JOTMYECKYI0  TMPaBUIBHOCTh  PAcCyXIEHHUI; yMEHHE OIepHpOBAThH
HOHSATHSMHU: MHOXKECTBO, IOJMHOXKECTBO, ONEpalMy HaJl MHOXECTBAMU;
YMEHHE  HCIOJNb30BaTh TEOPETUKO-MHOXKECTBEHHBIN  ammapar  Juis
OITMCAHUS PEATBbHBIX MPOIECCOB M SBICHUH U MPU PEIICHHUHU 3a/ad, B TOM
YHCcIie U3 IPYTUX Y4eOHBIX MPEAMETOB; YMEHUE ONEPHPOBATH MOHATHIMU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a7aBaTh
U OIMCHIBATh Tpadbl Pa3NTUYHBIMUA CIOCOOAMH; HCIIOJIb30BaTh Tpadbl mpu

pEIICHUH 33129

VYmMmenune OIICpHUPOBATH TIOHATUAMMU: HATYPAJIBHOC 4YHCIIO, LEJIO0C YHUCIIO,
CTETICHb C IIeIBIM ITOKa3aTelleM, KOpEeHb HATypallbHOW CTENEHH, CTEIIEHb C
paluOHAJIbHBIM ITOKAa3aTCJICM, CTCIICHL C HeﬁCTBHTeHBHBIM IIOKa3aTcJIeEM,
JorapupM dUHCIIa, CHHYC, KOCHHYC M TaHT€HC NpPOHM3BOJIBHOTO YHCIIA,
OCTAaTOK IO MOMYJIO, PAlMOHATBHOE YHUCIIO, UPPAIMOHATBLHOE YHCIIO,
MHOXECTBAa HATYPaJbHBIX, IENIbIX, PAIMOHAIBHBIX, JEHCTBUTEIBHBIX
2 YHCell; YMEHUE UCIOIB30BaTh MPU3HAKH JETUMOCTH, HAUMEHBIIHA 00NN
JeUTeNb W HauMeHbIlee o0Ilee KpaTHoe, anroput™M EBkimma mpu
PCHICHUHU 3a4a4; 3HAKOMCTBO C pa3JIMYHbIMU IMO3UIIUOHHBIMU CHUCTCMaMU
CUHMCJICHUS; YMEHUE BBITIOJIHSITH BRIYMCIICHUE 3HAUCHHUH U TpeoOpa3oBaHus
BBIPOKECHUM CO CTEMEHsSMU W Jiorapudmamu, mpeoOpazoBaHHs APOOHO-
palMOHAIBHBIX  BBIPAXKCHUH;  yMEHUE  ONEPUPOBATH  IOHATHUSIMMU:

MOCIIEI0BATENbHOCTh, apU(pMEeTHUECKas MpPOTpeccHsi, TeoMeTpudecKas




nporpeccusi, OECKOHEYHO YOBIBAIOIIAsg T'€OMETpUYECKass IPOrpeccus;
YMEHHME 3a/laBaTh IIOCJIEOBATEILHOCTH, B TOM 4YHCJIE€ C MOMOUIBIO
PEKYpPpPEHTHBIX (POPMYJ; YMEHUE ONEPUPOBATH MOHATHIMU: KOMIUIEKCHOE
YHUCIIO, CONpPSDKEHHBIE KOMILIEKCHBIE 4YHCIA, MOIYJIb W apryMeHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amucH  KOMIUICKCHBIX — YHCET
(reomeTpuyeckasi, TPUTOHOMETpPUYECKAass U alreOpanyeckas); yMeThb
IPOU3BOUTH apu(METHUECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
OPUBOJIUTH MPUMEPHI UCTIONH30BAHHS KOMIUIEKCHBIX YHCEN; ONEePUpPOBATh
HNOHATUSAMM:  MaTpuua 2x2  wm  3x3, omnpeaenuTenb  MaTpULb,

FEeOMETPUUYECKUI CMBICIT OTIPEACTUTEINS

YMeHHne onepupoBaTh MOHATHSAMHU: PALMOHAJIbHBIE, WPPALHOHAJIBHBIE,
NoKa3aTeabHbIC, CTENEHHbIE, JOrapu(pMHUUECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUsT M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE ONEPUPOBATH
HOHATUSAMH: TOXKJECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHKe, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YpPABHEHUHM M HEPABEHCTB, PABHOCHIBHOCTH
YpaBHEHUH, HEpPAaBEHCTB M CHCTEM; YyMEHHME pelaTb YpaBHEHHS,
HEpPaBEHCTBA W CHUCTEMBl C TMOMOULIBIO pa3IMYHBIX HPUEMOB; peIIaTh
YpaBHEHUs, HEPABEHCTBA W CHUCTEMbl C [apaMETPOM; MPUMEHATH
YpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI JI PELICHHUS MaT€MAaTHYECKHUX

3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00J1aCTe HAYKU U pPeaIbHOM KU3HU

YMeHue omepupoBaTh HOHATHAMH: (YHKOUS, YETHOCTH (DYHKIUH,
NEPUOUYHOCTh (DYHKIIMHM, OTPAaHUYEHHOCTb (PYHKIIMH, MOHOTOHHOCTh
byHKIMHA, SKCTpeMyM (DYHKITMH, HauOOJbIIee W HaUMEHbIEe 3HAYCHUS
(GyHKIMK Ha MPOMEXYTKE, HEpepbIBHAs (DYHKIUS, aCUMIITOTHI Tpaduka
GyHKIMH, TIepBas ¥ BTOpas MPOM3BOAHAS (YHKIMH, T€OMETPUYCCKUH U
¢u3uueckuif CMBICI TNPOU3BOJHOHM, TEepBoOOpa3Has, ONpeAeIEHHbIHN
MHTErpajl; YMEHHE HAaXOAWTh AaCUMITOTHI rpaduka (GyHKIHH; yMEHHE
BBIYUCIISATH  MPOU3BOAHBIE  CYMMBI, IPOU3BEJCHHSA, YACTHOTO U
KOMITO3UIIMY (YHKIMHA, HaXOJUTh ypaBHEHHE KacaTeNbHON K Trpaduky
(GyHKLIMU; YMEHHME HAaXOIUTh MPOU3BOJIHBIC SJIEMEHTApHBIX (QYHKIUI,
YMEHHE HCIIOJb30BaTh MPOM3BOAHYIO ISl HCCIEIOBaHUS (YHKIUH,
HaXOJUTh HaAWOONBIINE W HAWMEHBIIUE 3HAUYCHUS (YHKIUI; CTPOUTH
rpaguKi MHOTOYJICHOB C HCIIOJIb30BAaHHEM almapara MaTeMaTH4ecKoro
aHanu3a; MPUMEHATh TMPOM3BOJHYIO [UIS HAXOXACHHUS HAMIy4IIero
pemieHnss B NPUKIAJHBIX, B TOM YHCJIE COIHAIbHO-’KOHOMUYECKUX H

bu3MYECKUX 3aa4ax; HAXOJUTh IUIOMIAId U 00BEMBI GUTYP C TIOMOIIBIO




HUHTCrpajia, ONpUBOAWUTL HNPUMEPbI MATCMATHUYCCKOIO MOACIUPOBAHUA C

noMoInbio auddepeHInaIbHbIX YpaBHEHUH

YMeHne onepupoBaTh MOHATUAMHA: Tpaduk GyHKIHH, oOpaTHas GYyHKIIHS,
KOMIIO3UIUS (DYHKIMHA, JWHEHHas (QYyHKUUSA, KBaJIpaTudHas (QYHKLUS,
pauMoHanbHas (QYHKLUSA, CTeNeHHas (QYHKLIUSA, TPUTOHOMETPUYECKHE
¢yHKUMU, OOpaTHBIE TPUTOHOMETPUYECKUE (YHKIMH, MOKa3aTeNlbHAs U
norapupmuydeckas (DyHKIIUH; YMEHHE CTPOUTh TpaduKu H3yYEHHBIX
¢yHKUMH,  BBINOJHATH  nIpeoOpa3oBaHust  rpadukoB  (YHKUIHH,
UCIMOJb30BaTh TPa(UKK U1 U3Y4EHUs MPOLECCOB U 3aBUCHUMOCTEH, MpHU
pelIeHNH 3a7ad U3 APYruX Y4eOHBIX MPEIMETOB W 3a/ad U3 pealbHOU
KHU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEX1y BEJINYMHAMU;
UCIIOJIb30BaTh CBOMCTBA W Tpaduku (QYHKIUH UIs peuieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJauyd pa3HbIX THUIOB (B TOM YHCJE Ha
NPOICHTHI, JAOJM M YacTW, Ha JABIKEHHE, paboOTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJOTH, 33Jaud U3 OOJIACTH YNpaBJICHUS JUYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATH BBIPAKEHHUS, ypPaBHEHHS, HEPAaBEHCTBA U UX
CHUCTEMBbI N0 YCIOBUIO 33Jlayd, HUCCIENOBATHh IOJYYEHHOE pEIIeHUE U
OLIGHUBATh MPaBAONOJAOOHOCTh pE3yJIbTaTOB;, YMEHHE MOJEIUPOBAThH
peajbHblEe CUTyallud Ha $3bIKE MATEMATHKH; COCTaBIIATH BBIPAXKECHMS,
YpaBHEHHs, HEPABEHCTBA U UX CUCTEMBI [10 YCIOBUIO 3a/1a4M, UCCIEA0BATh
MOCTPOCHHBIE ~ MOJEIM €  HCIOJb30BAaHUEM  ammapata  anreOpsl,

WUHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATHAMHU: CpeaHee apupMeTHUYecKoe, MeIHaHa,
HanOoJIbIlIee U HAMMEHBIIIee 3HAYCHUS, pa3Max, AUCIIEPCHUsi, CTaHIaApTHOE
OTKJIOHCHUEC YHCJIOBOI'O Ha60pa; YMCHHC HU3BJICKATb, MHTCPIPCTUPOBATH
nH(popMaIrio, MpeICTaBICHHYIO B TaOJMIIaX, Ha AUarpammax, rpadukax,
OTPaXXarollyl0 CBOWMCTBA PEAJbHBIX MPOLECCOB U SIBJICHUM; MPEIACTABIATH
uHpopMaIMi0 C TOMOIIBID TabNWUIl ©W JAWarpaMM; HCCIEI0BaTh
CTaTUCTUYCCKUC IOAHHBIC, B TOM YHCJIC C MNMPUMCHCHUCM Fpaq)I/I‘IeCKI/IX
METO/IOB M AJIEKTPOHHBIX CPEICTB; rpad)UueCcKH UCCIEIOBaTh COBMECTHBIC

HaOJII0ICHNUS C TOMOIIBIO TMarpaMM pacCeUBaHUs M TMHEHHON perpeccuu

YMenue onepupoBaTh MOHATHSAMU: CIyYalHBIM ONBIT M CIIy4alHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIYHCIATH




BEPOSTHOCTh C HCIIOJIB30BAaHUEM TpaUUECKUX METO/OB; INPHUMEHSTh
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOSTHOCTEH, (OpPMYIy IOTHON
BEpOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (aKThl U (HOPMYIIHI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHI; YMEHHE OIEpUpPOBATH
NOHATUSAMM:  CllydaiiHas BEJIMYMHA, paclpenesieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OKUAAHUE, IUCIEPCUsl M CTaHAapTHOE OTKIOHCHHE
CllyualiHOW  BEeNWYMHBI, (QYHKIMHA pPACHpeleNieHHss W IUIOTHOCTH
PaBHOMEPHOTO, TTOKA3aTEIbHOTO M HOPMAIBHOTO paclpee/ieHni; yMeHue
UCIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacHpeAeieHUN A pelIeHus 3ajad;
3HAKOMCTBO C TOHSTHSAMH: 3aKOH OOJIBIINX YHCEN, METOJBI BEIOOPOYHBIX
UCCIICIOBAaHM; yMEHHE TPUBOIUTH MPHUMEPHl MPOSBICHHUS 3aKOHA
OOJIPIIMX YHCET B NPUPOTHBIX M OOLIECTBEHHBIX SBICHHUAX, YMEHHE
OIIEpPUPOBATH MOHATUSMHU: COYETAHUE, NMEPECTAHOBKA, YHUCIO COYETAHUH,
YHUCIIO  TEpecTaHoBOK; OmHOM  HploTOHa;  yMeHHME  NPUMEHSTH
KOMOMHATOpHBIE (PAaKTHl U PACCYXKACHUS JUIS pEIICHUs 33a]ad; OICHUBATh
BEPOSTHOCTH PEaJbHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJENb U

UHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKa, IMpsMasl, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHUHA yIia, JIOCKUN YIroJl, IBYIpPaHHbIN
yroJi, TpEXIPaHHbIM Yroj, CKpPEeLMBAIOLIMECS IPsSMbIE, apaIeIbHOCTh U
NEePNEHAUKYIISIPHOCTD MPSMBIX MU IUIOCKOCTEM, Yroia MEXIy HpSMbIMH,
yrosl MeXAy MpsAMONM M IUIOCKOCTBIO, YroJl MEXAy IUIOCKOCTSAMH,
paccTosiHue OT TOYKM 10 IUIOCKOCTH, PAacCTOSTHUE MEXAY HPSIMBIMH,
paccTOssHUE MEXAY IUIOCKOCTSMM; YMEHHE MCIIONb30BaTh IPHU PELICHUU
3aJa4 u3y4yeHHble (DAKThl U TEOPEMbl IJIAHUMETPUU; YMEHHE OICHUBATh
pa3Mepbl OOBEKTOB OKPY)KAIOLIET0 MHpa; CTPOUTh MaTeMaTHYEeCKHe
MOJENIA C TOMOIIBI TE€OMETPUYECKUX MOHATHM M BEJIWYWH, pELIaTh

CBA3aHHBIC C HUMU MMPAKTUYCCKUC 3aJa4n
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YMeHne omnepupoBaTh MOHATHAMU: IUIOMAAb (UTYpPBI, 00BEM (GUTYPHI,
MHOTI'OT'paHHUK, HpaBHHBHBIﬁ MHOT'OrpaHHUK, CCYCHHUC MHOI'OIr'paHHUKA,
Ky0, mapajuienenures, Npu3Ma, NHpamuna, (Gurypa W TOBEPXHOCTh
BpallleHus, LWINHIpP, KOHYyc, map, cdepa, miomanb cdepsl, IMIOMIAIL
MOBEPXHOCTH THPAaMUBI, TMPHU3MbI, KOHyCa, HWIHHIApPA, O0BEM KyOa,
IPsSMOYIOJIBHOTO Mapajulellenunena, NUPaMUAbl, IPU3MBI, LHUIUHIAPA,
KOHYycCa, Imapa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHHMS KOHYca W LWIHHIPA,

napamiCibHbIC OCH HWJIXM OCHOBAHWIO, CCUYCHHUC IIapad, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUYCHUE
MHOTOTPaHHHKA, M300pakaTb MHOTOTPAaHHUKH, (GUTYpBl M MOBEPXHOCTH
BpAIICHUS, UX CEUCHHs, B TOM YHUCIIE€ C ITOMOIIbIO 3JEKTPOHHBIX CPENICTB;
yMEHHE TPHMEHSTH CBOMCTBA T'€OMETPUYCCKHX (UTYp, CAaMOCTOSTEIHEHO
dbopMynupoBaTh OnpeAeIeHU U3ydaeMbIX (PUTYpP, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKaX T€OMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIU
OlpoBepraTh HWX; YMEHUE TMPOBOAUTH Kiaccuukauuoo ¢GuUryp mo
pa3MYHBIM TPU3HAKaM, BBIIOJHATH HEOOXOIUMBIE OMOJHHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh MOHATUSIMH: JBIJKEHHE B IMPOCTPAHCTBE,
HapayuleNbHBIA TEPEHOC, CHMMETPHsI Ha IUIOCKOCTH M B IPOCTPAHCTBE,
IIOBOPOT, TMpeoOpazoBaHue MOA0OMsA, TMOn00HBIE (UTYpB; yMeHue
pacro3HaBaTh paBHBIC W TMONOOHBIE (UTYPHI, B TOM YHUCIE B TPHUPOJIE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUYECKHE OTHOLICHUS TPU
pelIeHnN 3a/ad; HAaXOAWTh TECOMETPHYECKHE BEIMYMHBI (IJIMHA, Yrod,
Iomaab, 00bEM) IpU PELICHUH 33734 U3 JAPYTUX YYeOHBIX MPEIMETOB U
U3 PETbHON JKHW3HW, YMEHHE BBIUUCIATH TCOMETPHUYECKHE BEITMYMHBI
(MHa, yroj, IUIOMAAb, OOBEM, IUIOLIAIb TOBEPXHOCTH), HCIOIB3Ys
U3ydeHHbIe (OPMYJIBI M METOABI, B TOM YHCIIE: IUION[AJb HMOBEPXHOCTH
nUpaMuzIbl, TPU3MBbl, KOHYCa, IWIMHApA, IUomaas chepsl; 00bEM Kyoda,
IPSIMOYTOJIBHOTO ~ TapaJUIelieNuIeaa, MUPAMUIBL, NPU3MBIL, IHHIPA,

KOHYcCa, [I1apa; yMEHHE HaXOUTh OTHOIIEHHE 00BbEMOB MOIO0HBIX (QUTYP
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YMeHue onepupoBaTh HNOHATHUAMHU: MPSMOYTOJIbHAsI cHUCTeMa KOOpAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPIWHATHI BEKTOpPA, CyMMa BEKTOPOB,
IPOM3BEIEHNE BEKTOpa Ha 4YHCIO, Ppa3lioKEHHWE BEKTOpa Mo Oasucy,
CKaJsipHOE TPOW3BEACHHE, BEKTOPHOE IMPOU3BEACHUE, YOl MEXKIY
BEKTOPAMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIM U KOOPAMHATHBIM METO[

AJId pCHICHU TCOMCTPHUYCCKUX 3ada1 U 3a/1a4 ApYTUX y‘IGGHBIX npeamMeToB
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YMenue BBI6I/IpaTI> MOAXOAAIINNA METO, A1 pelICHUA 3a/ja4r; IOHUMAHHNC
SHAYUMOCTH MATEMATUKHW B HU3YYCHHUH INPUPOJHBIX H O6H_ICCTBCHHI)IX
mponeccoB u HBHGHHﬁ; YMCHHUC pPACIIO3HABATL TMPOABJIICHHUC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH IPUMCPBI MAaTEMATUUYCCKHUX

OTKPBITUMA POCCUMCKON U MUPOBOM MaT€MAaTUYECKOU HAYKH




INIEPEYEHDb 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsiemMblil 3JIeMEHT CO/IepPsKAHUA

Yucna 1 BEIUUCIIEHUA

1.1

Harypanbnsle u nensie yucna. [IpusHaky qenMMOCTH LEIIbIX YUCEI

Panmonaneupie  yucima. OOBIKHOBEHHBIE U JACCATHYHBIC JPOOU, TMPOICHTHI,

1.2 OCCKOHEUYHBIC TTEPUOANIECKUE APOOH
13 Apudmernueckuil KOpeHb HATypaJIbHOM cTerneHu. JleHCTBUS ¢ apupMeTHIeCKUMU
' KOPHSIMHM HaTypaJbHOU CTCIICHU
L4 Crenens ¢ nenpiM nokasareneM. CTeNeHb ¢ pallMOHaIbHBIM NoKa3areneM. CBolicTBa
' CTENEHU
L5 CuHyC, KOCMHYC M TaHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOTrO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuuHbie U HaTypajabHbIE JOrapu(MbI
JeiicTBuTenpHble 4Yncia. ApUPMETHYECKHE ONepalud C  JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOamkEéHHbIC BEIYUCICHUS, TIPAaBUJIa OKPYTJICHHS, TIPUKUKA U OILICHKA
pe3yJIbTaTa BEIYUCICHUN
1.8 [IpeobpazoBanue BeIpaKEHHIA
1.9 KommnekcHsle uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Lenpie 1 1poOHO-paiOHATBHBIC YPABHEHUS
2.2 HppauroHanbHble ypaBHEHUS
23 Tpuronomerpudeckue ypaBHEHU
24 [oxa3zaTenpHbIC U JOTapUPMUUECKUE YPAaBHEHUS
2.5 Llenwie u 1poOHO-pallMOHATLHBIE HEPABEHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA
2.7 [Toka3zaTenbHbIE U JOrapuPMHUUECKUE HEPABEHCTBA
2.8 Tpuronomerpuyeckre HEpaBEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHI U HEPABEHCTB
2.10 YpaBHeHMs, HEPABEHCTBA U CUCTEMBI € IIapaMETPaMHU
2.11 Marpuiia cucteMsl JUHEHHBIX YpaBHEHUN. OnpenenuTesib MaTPUIbI
3 DOyHKINH U TpaPUKH




OyHknus, cnocoObl 3amanus (Gynaknuu. ['paduk dyHkumu. B3zaumMHO oOpaTHBIC

>l ¢ynkunu. YétHeie n HeuéTHBIe QyHKIMU. [leprnoanueckue GpyHKINH
O6nactp ompeneneHUuss W MHOXKECTBO 3HadeHWM GyHkuuu. Hynmu QyHkun.
10 [TpoMexXyTKM  3HAaKOMOCTOSHCTBA. [IpoMexyTku  MOHOTOHHOCTHM  (DYHKUHUH.
' MakcumMymMbl 1 MHUHUMYMBI (QyHKuuu. HaunOomnbinee M HauMeHblee 3HauCHHE
(GyHKINU Ha TPOMEXKYTKE
313 CreneHHass (yHKIHMS C HaTypajdbHBIM W IIEJbIM MOKa3areiaeM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpauK KOpHS n-0i CTETIEHU
34 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpaduKu
3.5 [oxa3zaTtenpHas u norapudmuyeckas QyHKIHH, UX CBOWCTBA U IpaduKu
16 Toukm paspeiBa. Acumntotel rpadukoB ¢yHkiuid. CBoiicTBa (QYyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHHUs MOCIIEA0BATENLHOCTEH
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmysa CI0XKHbBIX TPOLIEHTOB
4 Hauana marematnyeckoro anaamsa
4.1 [TpousBoanas pynkmuu. [Ipons3BoHBIE 2JIEMEHTAPHBIX (PYHKITAN
[IpumeHeHre NPOU3BOJHOM K HCCIEOOBAHUIO (YHKIMH Ha MOHOTOHHOCTb H
4.2 SKCTpeMyMbl. Haxoxnenue HanOObIIEro 1 HAaMMEHBIIEro 3HaYeHUs (YHKIHMU Ha
OTpe3Ke
4.3 [lepBooOpasnas. Murerpain
5 MHOXeCTBa U JIOTUKa
5.1 MHoO3kecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMble ¥ MJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena ¥ MOBEPXHOCTH BPALLECHUS
7.5 Koopaunatsl 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






