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HOACHUTEJIBHASA 3AIINCKA

VY4eOHbIil Kypc «AnreOpa W Hayajda MaTEMaTHUYECKOIO aHAIU3a» SBIISETCS OJHUM U3
HauOoJee 3HAYMMBIX B IpOrpaMMe CpelHero ooiero oOpa3zoBaHUs, MOCKOJIbKY, C OJHOU
CTOPOHBI, OH O0ECTeYnBaeT MHCTPYMEHTAJIbHYIO 0a3zy Al M3y4eHHUs BCEX €CTECTBEHHO-
HAYYHBIX KypCOB, & C IPYroi CTOPOHBI, (OPMHUPYET JIOTUYECKOE U aOCTPaKTHOE MBIIUICHUE
oOyJaromuxcsi Ha YpOoBHE, HEOOXOJUMOM JJii OCBOCHHUs MH(GOPMATUKH, OOIIECTBO3HAHUS,
UCTOpPUH, CIOBECHOCTH M JpYrux AUCHMIUIMH. B pamkax pgaHHoro ydeOHOro Kypca
oOyJaroluecs: OBJa/JEBAIOT YHUBEPCAJIbHBIM S3bIKOM COBPEMEHHOW HayKH, KOTOpas
dbopMyIHpyeT CBOH TOCTIKEHUSI B MAaTeMaTHYECKOI Qopme.

VY4eOHbIil Kypce anreOpbl M Hayajl MaTeMAaTUYECKOrO aHAIK3a 3aKJIa/IbIBA€T OCHOBY JUIS
YCTEIIHOTO OBNAJCHUS 3aKOHAaMH (DU3UKK, XWMUHU, OWONOTMH, TMOHMMAHUS OCHOBHBIX
TEHACHLIMNA pa3BUTHUSI SKOHOMUKU U OOIIECTBEHHON >KM3HH, MO3BOJISET OPUEHTHUPOBATHCS B
COBPEMEHHBIX ITUPPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSIX, YBEPEHHO HUCIIOJIB30BATh UX IS
JanbHeiero oOpa3oBaHWs M B TOBCEAHEBHOM XM3HU. B TO ke BpeMsa oOBIajeHue
aOCTpakTHBIMM M JIOTHUECKH CTPOTUMH KOHCTPYKIMSIMH anreOpbl M MaTeMaTHYeCKOTO
aHaJlu3a pa3BUBaeT YMEHHE HAaXOJAWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD,
JIOKa3bIBaTh YTBEPKICHHU C IIOMOIIBIO MHAYKIMU U PACCYKIAATh 1€IyKTUBHO, UCIIOIb30BaTh
00001IeHNEe U KOHKPETU3ALNUI0, aOCTparupoBaHUe U aHAJOTHUIO, POPMUPYET KpPEaTUBHOE U
KPUTHUYECKOE MBIIIUICHUE.

B xone usydenus yueOHOro Kypca «Anrebpa ¥ Hadada MaTeMaTHYECKOTO aHAIN3a»
oOyuJaroluecs: MoJy4aroT HOBBIM OMNBIT PEIICHUs NPUKIAIHBIX 3a/1ay, CaMOCTOSITEIBHOTO
IIOCTPOCHUA MATEMAaTUYECKUX MOJEJIECH pPealbHbIX CUTyalMi, HUHTEPIPETALUU [TOIYyYECHHBIX
pELICHNN, 3HAKOMATCS C IPUMEPAMU MAaTEMATHYECKUX 3aKOHOMEPHOCTEN B MPUPOLE, HAYKE
Y UCKYCCTBE, C BBIIAIOIMMUCA MATEMAaTUYECKUMHU OTKPBITUAMH U UX ABTOPAMMU.

Y4eOHbIii Kypc 00Ja7aeT 3HAYUTEIBHBIM BOCIUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIH
peanzyeTcsl Kak uepe3 yuyeOHbIM MaTepuall, CIocOOCTBYIOIUN (POPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, Tak U 4Yepe3 cheuuduky ydeOHOH JAedaTenbHOCTH, TpeOyromen
MIPOAOJDKUTEIPHON KOHILICHTPAIlMM BHHUMAaHUSA, CaMOCTOSTEIIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 IOJyYECHHBIN pPE3yJIbTaT.

B ocHoBe metoauku oOyueHus: ainredpe M HadyajaM MaTeMaTHYECKOIo aHalln3a JICKUT
JESITeIbHOCTHBIN PUHIUI 00yUYEHHUS.

B crpyktrype ydeOHOro Kkypca «Anredpa W Hadajga MaTeMaTHYECKOTO aHaIHM3a
BBIJICTIEHBI CIEAYIOIIME COJEPKATEIbHO-METOANYECKHE JTUHUN: «Yucia U BBIYUCICHUSY,
«Dynkiuu U rpadukm»y, «YpaBHEHUS U HepaBeHCTBa», «Hadama wmaTemarmueckoro
aHanu3a», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE COAEPKATEIBHO-METOAUYECKAE JIMHUU
M3Y4alOTCsl Ha MPOTSKEHUU JIBYX JIET OOYyUEHHUS! Ha YPOBHE CpPEIHEro 00Iiero oopa3oBaHusl,
€CTECTBEHHO JOTOJHSS APYT IPYyra U MOCTENEHHO HACKIASCh HOBBIMM TEMAaMHU U Pa3/IeJIaMH.
JlaHHBIN y4eOHBI Kypc SIBISIETCS WHTETPAaTUBHBIM, MOCKOIBKY OOBeIuHsAET B cebe
COJIep>KaHNE HECKOJIBKUX MaTEMaTUYECKUX JTUCUUIUIMH, TAKUX KaK aaredpa, TpPUrOHOMETpHus,
MaTeMaTUYECKUM aHAJIN3, TEOPUs MHOXECTB, MaTeMaTU4eCcKas JIOTMKa U npyrue. Ilo mepe
TOT0 Kak oOyyaroluecs: OBJIaJeBalOT BCE Oosiee MIMPOKUM MaTEeMAaTUYECKUM almapaTroM, y
HUX  [OCIEAOBaTeIbHO  (QOPMHUPYETCS U COBEPILICHCTBYETCS  yYMEHUE  CTPOUTH



MaTeMaTUYECKYI0 MOJENb pEajJbHOM CUTyalluH, IPUMEHATb 3HAHUA, IIOJyYEHHBIE IIPH
M3Y4eHHH Y4YeOHOro Kypca, [UIsl pEHIeHHs CaMOCTOSTENbHO  C(HOpPMyIHpOBAaHHON
MaTeMaTUYECKOU 3a7]a4M, a 3aT€M HHTEPIPETUPOBATH CBOM OTBET.

ConepxarenpHo-MeTOAMYECKass JIMHUS — «Yucna W BBIYMCICHHS» — 3aBEpLIACT
(bopMHpOBaHNE HABBIKOB MCIIONb30BaHMs AEHCTBUTEIBHBIX YHCEN, KOTOPOE ObUIO HAYaToO Ha
YpOBHE OCHOBHOro obmiero ob6paszoBanus. Ha ypoBHe cpenHero o6iiero oOpa3oBaHuUs
ocoboe BHHMaHHE YIenseTcs (OPMUPOBAHUIO HABBIKOB PAIIMOHAIBHBIX BBIUMCICHUH,
BKJIIOYAIOIIUX B ce0sl MCIIONb30BaHHME PA3IMYHBIX (OPM 3alMUCH YHUCIA, YMEHHE JenaTh
NPUKUAKY, BBIIOJHATH NPUOIMKEHHBIE BBIYHUCICHUS, OLIEHHMBATh YHUCIIOBBIE BBIPAXKEHMS,
paboTaTh € MaTEeMAaTUYECKUMHU KOHCTAHTaMHU. 3HAKOMbIE OOYYarOUIMMCS MHOXXECTBA
HaTypaJlbHBIX, LIEJIBIX, PALIUOHAIBHBIX U TEUCTBUTEIBHBIX YUCEN JOMOIHSIIOTCS MHOKECTBOM
KOMIUIEKCHBIX YUCel. B KaXXIOM M3 3TUX MHOXECTB PACCMATPUBAKOTCS CBOMCTBEHHBIE EMY
cnenu(puUeckue 3aJayd M OIEpaluu: [EICHHE Haleso, ONEPUPOBAHUE OCTaTKaMH Ha
MHOKECTBE LIEJIBIX YHCEJ, 0COObIE CBOWCTBA pPAllMOHAIBHBIX W UPPALUOHAIBHBIX YHCEN,
apu(meTryecKue Omepaluy, a TakKe H3BJICUYCHUE KOpHS HaTypaJbHOM CTENeHH Ha
MHOXXECTBE KOMIUIEKCHBIX 4Hcell. biaromaps mnociieoBaTeNbHOMY PpAaCIIUPEHUIO Kpyra
HCIIOJIB3YEMBIX YHCENI M 3HAKOMCTBY C BO3MOXKHOCTSIMHM HMX IPUMEHEHMS Ul PELICHUS
pa3iaNuHbIX 3a7a4 (GOpMUPYETCS MPEACTABICHUE O €IUHCTBE MATEMaTUKU KaK HayKH U €€
pOJIM B TMOCTPOCHUU MOJIENEH pPEaJbHOr0 MHUpPA, IIMPOKO HCHOJIB3YIOTCS 0000IIeHHE U
KOHKpETHU3aLusl.

Jluaust «YpaBHEHUS U HEPABEHCTBA» peallu3yeTcCsl Ha MPOTSHKEHUU BCETo 00yUeHHUs Ha
YpOBHE CpeIHEero oouero obpa3zoBaHMs, IOCKOJIBKY B KaxaoMm paszaene [Iporpammbl
IPEeIyCMOTPEHO pEIICHWE COOTBETCTBYIOIIMX 3ajad. B pesynbrate oOydaromuecs
OBJAJCBAIOT PA3JIMYHBIMU METOAAMHU  DPEIICHUS pPalUUOHAIBHBIX, HPPaALMOHAJIBHBIX,
MOKAa3aTeNbHbIX, JOTAapUPMUUECKMX W TPUTOHOMETPUUYECKUX YpPaBHEHUM, HEPAaBEHCTB U
CUCTEM, a TaKXe 3axad, coaepamux napamerpel. [lomydeHHbIE yMEHHS NIIMPOKO
UCIIONB3YIOTCSl TPU HCCIENOBAaHUU (DYHKIMKA C TIOMOIIBIO MPOU3BOIHOW, MPU PEHICHUU
NPUKIAJHBIX 3a/ad W 3a/ad Ha HaXO0XJCHWE HauOOJbIIMX W HAUMEHbBIIUX 3HAYCHUU
¢byukuun. JlaHHas cofeprkaTelibHas JUHUS BKIIOYAET B ce0s Takxke (OPMUPOBAHUE YMEHUMN
BBINIOJIHATHh Pacdy€Thl N0 (popmysiaM, IpeoOpa3oBaHus PAlMOHAIBHBIX, UPPALMOHAIBHBIX U
TPUTOHOMETPUYECKAX BBIPAKECHUM, a TaKXE BBIPAKEHHM, CONEPKAIMUX CTENEHU U
norapudmsl. braromapst uzyyeHuro anreOpanyeckoro Marepuana MpOUCXOAMUT JallbHeHIee
pa3BUTHE AITOPUTMHUUYECKOIO M aOCTPaKTHOTO MBIIICHUS OOy4aroumxcs, (GopMUPYIOTCA
HaBbIKU JIEYKTUBHBIX PACCYXJIEHUH, padOThl ¢ CUMBOJbHBIMU (OpMaMu, MPEJCTABICHUS
3aKOHOMEPHOCTEW U 3aBHUCHUMOCTEH B BHUJIE€ PABEHCTB M HEPAaBEHCTB. Ajredpa mpeaiaraer
a¢(deKTUBHBIE UHCTPYMEHTHI JJIsI PEIICHHs] MPAKTHUYECKHX U €CTECTBEHHO-HAYYHBIX 3a]1ad,
HAIJISHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK A3bIKAa HAYKH.

CopepxarenbHo-MeToInYecKast TUHUS «DyHKINU U TpaduKU» TECHO MEPEIUIETAETCs C
ApPYyTUMH JIMHUSAMH y4e0HOrOo Kypca, TIOCKOJIbKY B KAaKOM-TO CMBICIEe  3a7aéT
IIOCJIEIOBATEIbHOCTh HM3y4YEHHs Marepuana. lM3ydeHue CTEIEHHOM, ITOKa3aTeNIbHOM,
JorapupMUUECKOd U TPUTOHOMETPUYECKUX (YHKUMH, HX CBOHCTB M TIpadUKOB,
UCIOJIb30BaHue (QYHKIUI 171 peleHus 3a7a4d U3 Jpyrux y4yeOHbIX NMPEAMETOB U peajbHOU
JKU3HU TECHO CBA3aHO KAaK ¢ MAaTEMaTUYECKUM AHAJIM30M, TaK U C PELICHUEM YPABHEHHUU U



HepaBeHCTB. [Ipu 3TOM Oosblloe BHUMaHUE yaenseTcss (JOpMUPOBAHUIO YMEHHUS BbIPAKaTh
dbopMynaMy 3aBUCUMOCTH MEXIY Pa3IWYHBIMUA BEIWYMHAMH, HCCIEAOBATH IMOIYYCHHBIC
byHKIIUM, CTpOUTh WX Tpaduku. Marepuan 3TOH coAepKaTeNbHOW JHMHUM HAleNeH Ha
pPa3BUTHE YMEHMI M HABBIKOB, IIO3BOJISIIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEX1y BEIMUYMHAMU B
paznuyHOil  QopMe: aHaTUTUYECKOH, rpaduyeckod U cioBecHo. Ero wusyuenue
CIIOCOOCTBYET Pa3BUTHIO QJITOPUTMHYECKOTO MBIINUICHHUS, CIIOCOOHOCTH K OOOOIICHHWIO U
KOHKPETHU3alUH, UCTIOJIb30BAHUIO aHATIOTHH.

ConepxarenpHass JmHHS — «Havama  maTemMaTH4eckoro  aHajiv3a»  MO3BOJISIET
CYILIECTBEHHO PAaCHIMPUTh KPYT KaK MaTEMaTH4YECKUX, TAK U MPUKIIAIHBIX 3a7a4, JTOCTYITHBIX
oOyyarolmuMcsi, TaK KaK y HHMX MOSBISETCS BO3MOXHOCTb CTPOUTHh I'paUKH CIOKHBIX
byHKIUH, ompenensaTh WX HauOOJBIINE W HAUMEHBIINE 3HAYCHUS, BBHIYHCIATH IUIOIIATU
buryp u o0OBEMBI TeJ, HAXOAUTH CKOPOCTH U YyCKOpeHHus mpoueccoB. JlanHas
coliepKaTellbHasl JIMHUSA OTKPBIBAET HOBBIE BO3MOKHOCTH MOCTPOCHHSI MaTEMaTHYECKUX
MOJEJIEH pEATIbHBIX CUTYAIMM, TO3BOJISIET HAXOAUTh HAWIIyYlllee PEIICHUE B IPUKIIAIHBIX, B
TOM  YHCJIE€  COLUAJIBHO-)KOHOMHYECKMX,  3aJadyax. 3HAKOMCTBO C  OCHOBaMHU
MaT€MaTUYECKOr0  aHaji3a CIOCOOCTBYET  pa3BUTHUIO  a0CTpPakTHOro, (hopManbHO-
JIOTUYECKOTO W KPEAaTUBHOTO MBIIUICHUS, (OPMUPOBAHMIO YMEHHH paclOo3HaBaTh
NPOSIBJICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U HUCcKyccTBe. OOyuaroluecs: y3HarT O
BBIJIAIOINXCS pe3yJibTaTaX, MOJIYYEHHBIX B XOA€ Pa3BUTHS MaTeMaTUKU KaK HayKH, U 00 uXx
aBTOPAX.

CopepxatenpHO-MeTOIMYECKasT JUHUA «MHOXECTBAa M JIOTMKa» BKIIOYaeT B cels
AJIEMEHTHl TEOPUU MHOMKECTB M MATEMaTUYECKON JIOTMKU. TeopeTHKO-MHOKECTBEHHbIE
IpEJICTaBICHNS MPOHU3BIBAIOT BECh KypC IIKOJBbHOM MAaT€MaTUKU U MpeasiararoT Haubosee
YHUBEPCAIbHBIN SI3bIK, OOBEAUHSIIONINI BCE pa3lieibl MATEMAaTUKU U €€ MPUIOKEHUM, OHU
CBA3BIBAIOT Pa3HbIE MAaTEMaTUYECKHE IUCLMIUIMHBI M UX NPUIOXKEHHS B €IUHOE IIEJIOE.
[ToaTOMYy Ba)KHO JaTh BO3MOKHOCTh 00yYaromIeMycCsl TOHUMATh TEOPETHKO-MHOXECTBEHHBIN
A3bIK COBPEMEHHOM MAaTeMaTHUKA M HCIONb30BaTh €ro JJisi BBIPAXKEHUS CBOUX MBICIIEH.
Jpyrum Ba)KHbIM MPHU3HAKOM MAaTEMAaTUKHU KaK HAYKH CIIEAYyeT IPU3HATh CBOMCTBEHHYIO €M
CTPOTOCTh OOOCHOBaHMM M  CJEIOBAaHUE ONPEACIEHHBIM MpaBWJIaM IMOCTPOEHUS
J0Ka3aTeNbCTB. 3HAKOMCTBO C DJJIEMEHTAMH MAaTEMaTHUYeCKOH JIOTMKH CIIOCOOCTBYET
Pa3BUTHIO JIOTMYECKOTO MBIIUICHUS OOYYarolUXCsl, IO3BOJISIET MM CTPOUTH CBOU
pacCyXKJIeHHs Ha OCHOBE JIOTMYECKHMX NpaBui, (OPMHUPYET HABBIKM KPUTHYECKOTO
MBIIUICHUSI.

B yuebHOM Kypce «Anrebpa M Hayana MaTeMaTHYECKOIO aHAJINW3a» IPUCYTCTBYIOT
OCHOBBI ~MAaTEeMAaTHUYECKOTO MOJEITUPOBAaHUSA, KOTOpble TPHU3BAaHBI CIOCOOCTBOBATH
(GbOpMUPOBAHNIO HABBIKOB IMOCTPOEHUS MOJIENeH peajbHBIX CUTYyalluid, UCCIEAOBAHUS ITHX
MOJIETIEN C TMOMOIIBIO ammnapara aiareOpbl U MaTeMaTUYeCKOro aHaliu3a, MHTEepIpeTaluu
IIOJIYYEHHBIX pe3ynbTaToB. Takue 3aaHus BIUIETEHBI B KAXKJBIM U3 Pa3eiioB MPOrPaMMBI,
MIOCKOJIbKY BECh MaTephall y4eOHOro Kypca IIMPOKO HCIOIb3YeTCS IS pEelIeHUs
OpPUKIATHBIX 3afad. llpu pemeHuu peanbHBIX MPAKTHYECKUX 3a7ad  0Oydarommecs
pa3BUBAIOT HAONIOAATEIBHOCTh, YMEHUE HAXOJAWUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh aHAJOrHI0, 00001aTh M KOHKPETHU3UPOBaTh IMpoliemy. JlesTenbHOCTh MO



(hOpMHUPOBAHHIO HABBIKOB PEIICHUS MPUKIIAIHBIX 33]la4 OPraHU3yeTCs B MPOIIECCe U3YUCHUS
BCEX TeM yueOHOro Kypca «Anrebpa u Hayana MaTeMaTHIeCKOTO aHAIIA3ay.

Ha wu3yuenue ydeOHOro kypca «Anrebpa W Hadajla MaTeMaTUYECKOTO aHaIH3a
orBonutcsa 272 yaca: B 10 kiacce — 136 yacos (4 vaca B Heaento), B 11 kiacce — 136 yacoB
(4 gaca B HeZIeIIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

Yucsia v BIYMCIIEHUS

Panmonanpabie uynciaa. OOBIKHOBEHHBIC W JIECATUYHBIC IPOOH, MPOIICHTHI,
OeckoHeuHble Mepuoanydeckue Apoou. I[lpumenenue apoOel U MPOLEHTOB IS
pelIeHUs MPUKIAAHBIX 3a1a4 U3 Pa3JIMYHbIX OTpaciei 3HAaHUU U PeabHOM )KU3HH.

[elicTButenbHble 4ucnaa. PanuoHanbHblE W MPpAlMOHAIBHBIE YHCIA.
Apudmernueckne  omepanmuM ¢ JCUCTBUTCIBHBIMA  YHCIaMdA.  MOyib
JEUCTBUTEIHLHOTO YKCIa U ero cBoicTBa. [IpubnmkEHHbIE BHIYUCIICHUS, TIPaBUIIA
OKpYTJICHHUS], IPUKHUJIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ uenbiM nokaszaresiem. bunom Hperotona. Hcenonb3oBaHue
NoAXOAIEH (OPMBI 3aMMUCH JEHCTBUTEIBHBIX YUCEI JIS PEIICHUS MPAKTUYECKUX
3a/1a4 U MPEJICTaBICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapupma. JlecaTnyHpie W HaTypasibHbIC
JorapuMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAaHT'€HC YHCIIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCUHYC M ApKTAaHT'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHHsI U HEPABEHCTBA

ToxnecTBa M TOXICCTBEHHBIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHHs. PaBHOCUIIbHBIE YpaBHEHHUSI M ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelIEHUE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS LETBIX U APOOHO-PANMOHATBLHBIX YPaBHEHUN H
HEPABEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWJIEH C ocTraTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
kod(pbunmuentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCITOBBIX BRIPAKEHUHN, COJIEPKAIIUX CTETICHU U KOPHHU.

HppanmonaibHbie ypaBHEHUSL. OcHOBHbBIE METO/IbI penieHus
UppalMoOHaIbHBIX YPaBHCHUH.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHUS TOKa3aTeIbHbIX

YpaBHEHUM.

[TpeoOpa3zoBaHue BbIpaXEHUM, COEepKaLUX JOrapu(MBbl.

Jlorapupmuueckue YPaBHEHHS. OcHOBHBIE METOJIbI pereHns
Jorapu(MUYECKUX YPaBHEHHIA.

OCHOBHBIE TPUTOHOMETPUYECKHUE (bopMyIIBI. [IpeoGpa3oBanue

TPUTOHOMCTPHUICCKHUX BBIpa}KGHI/II\/'I. Pemenue TPUTOHOMCTPHUCCKHUX ypaBHGHHﬁ.



Pemenne cucrem JMHENMHBIX YpaBHEHUM. Marpuia CUCTEMBbl JIMHEHHBIX
ypaBHeHuW. Omnpenenurenp MaTpulbl 2X2, €ro TeOMETPUUYECKHA CMBICI U
CBOKWCTBA, BBIUYHCIICHUE €r0 3HAYEHUs, TPUMECHECHUE OINPEACIUTENS I PEIICHUS
CHUCTEMBI JIMHEMHBIX YypaBHEHUU. PelieHune npukiagHbIX 3a7a4 € [OMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lccienoBaHne IIOCTPOCHHOM MOJEIUA C
ITOMOIIBIO MATPHI] U ONIPEICIIUTEIICH.

[TocTpoeHne MaTEMaTUYECKUX MOJEJEH PEAbHOM CHUTyalldd C MOMOIIBIO
YPaBHEHHM W HEpPaBEHCTB. lIpuMeHeHHe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 Pa3IMyHBIX 00JacTel HayKu M pealibHOU
KU3HHU.

DOyHkuuu U rpadpuku

Oynkuus, crnocoOsl 3amganus (yHKIUU. B3auMmHO 00paTHbBIe (QYHKIIHH.
Komnosumus ynkumii. ['paduk  ¢GyHKIMH. DIeMeHTapHbIE TpeoOpa3oBaHuUs
rpa@uKoB QyHKIIHIA.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkumu. Hymu QyHkiuu.
[TpoMexyTku 3HaKOMOCTOSHCTBA. UETHBIC U HeuéTHBIe GyHKIUH. [lepuoanueckue
dbynkiuu. IIpoMexxyTku MOHOTOHHOCTU (GYHKIMU. MakCUMyMbl U MUHHUMYMBbI
¢ynkun. Hanbonpiiee 1 HauMeHblliee 3Ha4eHUs] PYHKIIMU HA IPOMEXKYTKE.

Jluneiinasi, KBaJpaTU4yHasi U JApOOHO-TMHEHHAas (QYHKIUH. DJIeMeHTapHOe
UCCJIEJOBaHKUE U TOCTPOCHUE UX I'Pa(PUKOB.

CrenenHas GyHKIHS C HATypaldbHBIM M IENBIM MoKazareneMm. EE€ cBoiicTBa u
rpaduk. CBoiicTBa M TpaduKk KOpHS N-OM CTEMEHH Kak (QyHKIMH OOpaTHOM
CTEIIEHU C HATYpaJIbHBIM I1I0KA3aTEIIEM.

[TokazatenbHast u jorapupmuyeckas (yHKIHUU, UX CBOMCTBA M TpaduKu.
Hcnonp3oBanue rpadukoB GyHKIUIN 1715 pEeHICHHs] YPaBHEHHIA.

TpuroHoMmerpuueckass OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUYECKUX
(GyHKIMIA YUCIOBOTO apryMEHTA.

OyHKIMOHAIIBHBIE 3aBUCUMOCTH B PEAIBHBIX IMPOLECCAX U SBJICHUSX.
['pacduxu peanbHbIX 3aBUCUMOCTEH.

Hayana MaTeMaTHYeCKOro aHajIu3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIENOBAaTEIbLHOCTEH. MeTox
MaTeMaTUYECKOU UHAYKIIMU. MOHOTOHHBIE U OTPAaHUYEHHBIE ITOCIIEA0BATEIbHOCTH.
HcTopusi BO3HUKHOBEHHUS MAaTEeMaTHMYECKOIO aHallM3a Kak aHanu3a OEeCKOHEYHO
MaJbIX.

Apudmernyueckasi 1 TeOMETpHUECKas Mporpeccur. beckoHeuHo yObIBaromiast
reoMerpuueckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH M€OMETPUUYECKON
IIPOTrpeCCUU. JIMHENHBIA U 3KCHOHEHIMAIBHBINA POCT. Uncio €. @opmyiia ClI0KHBIX
poLeHTOB. Mcnonb30BaHWE MPOIrPEecCMH JUId  PELICHUS peajbHBbIX 3a1ad
IIPUKJIATHOTO XapaKTepa.



HenpeppiBHble (QyHKIMM W uX cBoicTBa. TOYKM paspbiBa. ACUMITOTHI
rpaduxoB ¢ynkiuil. CBoiicTBa (pyHKIMH HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHUS HEPAaBEHCTB. [IprMeHEHHE CBOWCTB HENMPEPBIBHBIX
(GYHKIMHI U1 perieHus 3a1ad.

[TepBast u Bropas npousBoaHble GyHKIUU. Onpenenenne, reOMeTpUIecKuil u
(U3HYECKUIl CMBICT TPOU3BOJAHON. Y paBHEHUE KacaTeabHOU K TpaduKy QyHKIUU.

[IpousBogubie  snmemeHTapHbIX  ¢GyHKkiuil.  [IpoumsBogHast  CyMMBI,
IPOU3BEJECHUS, YACTHOI'O U KOMITO3UIIMK (PYHKIUH.

MHokecTBa U JIOTHUKA

MHoOXecTBO, OllepallMM HaJ MHOXECTBAMU M HX CBOWCTBa. Jlparpammsbl
Oinepa—Benna. [IpuMeHEHME TEOPETUKO-MHOXKECTBEHHOIO —ammapara i
ONMCAHUs pEaJbHBIX MPOLECCOB W SBJICHUM, NPHU PELICHWH 3aJa4 W3 JPyTHX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHMYECKOTO OOBEKTa, CJEICTBHUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIEC YPABHEHUS.

11 KIIACC

Yuciia u BbIYMCTICHUS

HarypanbHble u nensie yucna. [I[puMeHeHHe MPU3HAKOB JETUMOCTH LIEJIBIX
yuces, HauOonpiui oOmui aemurens (mamee — HOJl) m HamMenbliee oOiiee
kpaTtHoe (nanee — HOK), octarkoB no moaymto, anropurma EBknnja a1 pemenus
3a]1ay B LENbIX YHCIAX.

KommuiekcHpie 4ymcna. AnreOpandeckas W TPUTOHOMETpHUECKas (POPMBI
3alUCHU KOMIUIEKCHOrO 4ucia. Apudmernyeckue omnepanuu ¢ KOMIUIEKCHBIMU
yrcinamMu. M300paxkeHne KOMIUIEKCHBIX YHCENI Ha KOOPAWHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau n-oii cTeneHu u3 KOMIUIEKCHOrO uucna. [Ipumenenue
KOMIUTIEKCHBIX YHCEIN JUIS PElIeHUs (PU3HMUECKUX U TECOMETPHUYECKHX 3a/1ad.

YpaBHeHusl 1 HEPaBEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHH W HEPaBEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OT1Oop  KOpHEHl  TPUTOHOMETPUYECKHMX  yPaBHEHHHA C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PenieHne TpuroHoMEeTpuYeCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS TOKA3aTeJbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METOIBI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIbHbIX,
UpPpaAIMOHATIbHBIX, TOKA3aTeIbHBIX U JTOTapU(PMUUECKUX YpaBHEHUI.

YpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C IApaMETPaMU.



[Ipumenenue  ypaBHEHUH, CHUCTEM W HEPABEHCTB K  PEUICHUIO
MaTeMaTHYECKUX 3a]ad M 3aJad M3 Pa3IUYHbIX OO0JacTell HayKh U peanbHOU
YKW3HU, HHTEPIPETALNS OJyYEHHBIX PE3YJIbTAaTOB.

DOyHKUMH U TPaPUKH

I'padpux kommosurmu ¢yukuii. ['eomerpudeckue o0pa3pl yYpaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKINH, UX CBOWCTBA U TPaPUKH.

['papuueckne meTonbl pelleHHs YpaBHEHHM W HepaBeHCTB. ['paduueckue
METO/bI PELLICHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMH i1 HCCIEIOBAaHUS IPOLECCOB U
3aBHCUMOCTEH, KOTOpBhIE BO3HUKAIOT TMPH PEIICHUWU 3a7ad U3 APYTUX Y4eOHBIX
MPEIMETOB U PEATBHOM KU3HMU.

Hayana MaTeMaTH4eCKOro aHaIu3a

[TpuMeHeHre MpPOU3BOJHON K MCCIIEJOBAHUIO (PYHKIMII HA MOHOTOHHOCTb U
3KcTpeMyMbl.  HaxokaeHue  HamOOdbIIEr0o UM HAUMEHbBIIErOo  3HAYEHUM
HEMPepBHIBHON (QYHKITUN HA OTPE3KE.

[IpuMeHeHne NPOU3BOJHOM JUIA HAXOXKACHUS HAWIy4dllIerO pEIICHHS B
IIPUKIIAHBIX 3a/adax, Ui ONPEACIICHUS CKOPOCTH M YCKOPEHHsS IIpolecca,
3a1aHHOTO (DOPMYJIIOH WK rpadUuKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMICTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX QpyHkunid. [IpaBuna HaxoxIeHUs TepBOOOPa3HBIX.

Wurerpan. ['eomeTpuuecknii CMBICII MHTETpaJIa. Brruncnenne
onpenenéHHoro uHrerpana o ¢popmyie Hetorona-JleiOuuna.

[TpumeHeHne MHTErpaja s HAXOXKICHUS IUIOWAZed MIOCKUX ¢Guryp u
00BEMOB T€OMETPUUECKHX TEll.

[Tpumepsl pemiennit auddepeHunanbHbIX ypaBHEHUN. MarteMaTtuyeckoe
MOJICJIMPOBAaHUE peaJbHBIX IPOLECCOB € MOMOLIBI0 U depeHIaIbHbIX
ypaBHEHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€HAa  POCCHMCKOTO  O0OImecTBa,  NPEACTaBICHHWE O
MaTeMaTHYCCKUX OCHOBaxX (PYHKIIMOHHUPOBAHHUS PaA3IUYHBIX CTPYKTYD, SIBJICHUMH,
poIeAyp TPaKIAHCKOTO oOIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMH B COOTBETCTBUM C HX
GYHKIUSIMU 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUMCKON TpakHaHCKOW HJIEHTUYHOCTH, YBaXKEHHUS K
MPOIIOMY M HACTOSIIIEMY POCCUMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKONW MAaTEMaTHUYE€CKOW IIKOJIBI,
UCIIOJb30BaHUE OTUX JOCTHKEHUU B JAPYrMX HayKaX, TEXHOJOrusX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHME JYXOBHBIX IIEHHOCTEH POCCUMCKOTO Hapoja, chOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEICHUS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTW)KECHUW HAyKH U JEATEIIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/ia B IOCTPOCHHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PELICHHUM, pacCyXI€HHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIeKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3nvYecKoro BOCIUTAHUSA:

chOpPMHUPOBAHHOCTh YMEHHUS NPUMEHATh MaTeMaTHYCCKHE 3HAHUS B
HMHTEpecax 3I0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0pPOBOE TMUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTHbIXa, peryisipHas (pu3ndecKas aKTUBHOCTH), (PM3UUECKOE COBEPIIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIIBLHOM JESITEIbHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMSI:

TOTOBHOCTh K TPYydy, OCO3HAHWE IICHHOCTH TPYAOTIOOWS, HHTEPEC K
pasnuyHbIM  chepaM  MPOPECCHOHAIBHONW  JACATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKCHHSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymieit mnpodeccud W pealn30BbIBaTh COOCTBEHHBIE >KM3HCHHBIC ILJIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3oBaHHIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUM BCEM KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUH MPAKTUUECKUX 3a/l1ady MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0rH4eCKOro0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, ITOHUMAaHHE BIIUSHUS
COIIMAJIbHO-D)KOHOMUYECKHUX TMPOIECCOB HA COCTOSIHUE MPUPOJHON M COIMAIBLHON
Cpenbl, 0CO3HAHUE TIIO0ATBHOTO XapaKTepa KOJIOTHUECCKUX MPOOIeM, OpUEHTAITHS
Ha TPUMCHCHHE MAaTeMAaTHYCCKUX 3HAHWM IS pemieHus 3amad B 00JacTh
OKpYXaIoIIEeH Cpe/bl, IUIAHUPOBAHUE TOCTYNKOB M OLIEHKM HX BO3MOYXHBIX
MOCJIC/ICTBUM [ OKPY’KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NTO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U OOIIECTBEHHOM  MPAKTUKH, TOHUMAaHHE
MaTeMaTHYECKOW HayKH KakK c]epbl 4YeloBEYeCKOW MAesATEeIbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [UJI1 Pa3BUTUS LMBUJIM3ALMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypOM Kak CpEJICTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIBbCKYIO JEATEeIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTeJbHBIC YHUBEPCAIbHBIC Y4eOHbIC 1eiiCTBUS

ba3oBble Jjoruveckue aeicTeus:

BBISIBJISITh M XAapaKTEPHU30BaTh CYIIECTBEHHbIE MPHU3HAKHM MaTEMaTUYECKHX
OOBEKTOB, MOHATUHA, OTHOLICHUN MEXAy MNOHATHSIMH, (POPMYJIUPOBATH
olnpezeNeHus MOHATUH, YCTaHABIMBATh CYLUIECTBEHHBIN MPU3HAK KiIacCU(UKALINY,
OCHOBaHMS 1J1s1 0000IIECHUS U CPaBHEHUSI, KPUTEPUU ITPOBOJIMMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYyIUpPOBaTh M  MPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTENbHBIE U OTPULATENbHbIE, € AMHUYHbBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBIISITh MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U ITPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIIONECHUSAX U YTBEPXKACHUAX, MpeyularaTb KPUTEPUU AJis
BBISIBJICHUS 3AKOHOMEPHOCTEN U ITPOTUBOPEUMI;

JeNaTh BBIBOJABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUN
(mpsiMbIE€ U OT MPOTUBHOTI'0), BBICTpaUBaTh apryMEHTALIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS 1 BHIBOJIBI;

BEIOWPATh CIOCO0 pemeHnus y4eOHOW 3adadd  (CpaBHHUBATh HECKOJIBKO
BapUAHTOB  pEUICHUs, BbIOMpaTh Haumbojee MOAXOMAIMH ¢  Yy4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



basoBble ucciaenoBareabcKue 1eMCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOJeMmy,
YCTaHABIMBAaTh MCKOMOE U JaHHOE, (hOpMHpOBaTh TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO [TO3ULIMI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEIOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTHuecKOro 00beKTa, sIBICHNUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 0OBbEKTaMH, SBICHUSIMU, MPOIIECCAMU;

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh OOOOLIEHHUSI U BBIBOJBI 10O pe3yibTaTaM
OpOBEAEHHOIO  HAONIOACHMSA, HCCIENOBaHUS, OLICHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000IIECHNUH;

POrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMpOILlecca, a TaKKE BbBIABUTATh
IPEATNOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c undgopmanueii:

BBISBJISITh J€OUIUTH MHPOpPMAIUH, JaHHBIX, HEOOXOJUMBIX JJIsl OTBETa Ha
BOIIPOC U ISl pEUIeHUs 3a]1a4H;

BbIOMpaTh MH(DOPMALIMIO U3 UCTOUYHUKOB PA3IMYHBIX THIIOB, AHAU3UPOBATD,
CUCTEMATU3UPOBaTh U HWHTEPIPETUPOBATh MH(GOPMALMIO PaA3IUYHbIX BHUAOB U
(dopM npeacTaBIeHNUs;

CTPYKTYypUpOBaTh HMH(OPMALINIO, MPEACTABIATh €€ B PA3IUYHBIX (PopMax,
WLTIOCTPUPOBATh TpadUuECcKH;

OLICHUBATh HaJEKHOCTD uH(popmanuu o CaMOCTOSITEJIbHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKATHBHbBIE YHHBeEpPCAJIbHbIE YUeOHbIe AeiCTBUS

Oo0menue:

BOCIIPMHUMATh U (OPMYJIUPOBATH CY>KJICHHUS B COOTBETCTBUU C YCIOBHUIMU M
IesIMA  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS IO XOIy PEIICHUS 3aadH,
KOMMEHTHPOBATh TTOJIYYCHHBIA PE3YJIbTAT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJTaeMOMN TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyd, BBICKA3bIBaTh HJEH, HalleJEHHbIE Ha ITOMCK
pEIICHMS, COIMOCTABIATh CBOM CYXKICHUS C CYXICHHSAMH JPYTUX YYaCTHUKOB
nuanora, oOHapy>KHBaTh Pa3jIMYMe M CXOJCTBO TMO3WINNA, B KOPPEKTHOU (opme
(bOopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MIPEACTABIIATh PE3YIbTaThl PEIICHUS 3aJ1aud, SKCIIEPUMEHTa, UCCIIeOBaHMUS,
MIPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (PopMarT BBICTYIUICHUS C Y4€TOM 3ajad
MIPE3EHTAIMN U 0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA



Camoopranusamnus:

COCTaBIISITh IUIAH, aJITOPUTM PEIICHUS 3aJa4H, BIOMPATh CIIOCO0 PEIICHUS C
y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, ApryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEICHUN ¢ YYETOM HOBOW MH(pOpMaLUu.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/JeTh  HABbIKAMU  TO3HABATENBHON  pedrekcun Kak  OCO3HaHUSA
COBEPILAEMbIX JEHCTBUI W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB, BIIAJIETh
crocobaMy CaMOIPOBEPKH, CAaMOKOHTPOJS Tpolecca M pe3ysbTaTa pEIIeHUs
MaTEeMaTUYECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELLICHUHN 3a/1auH,
BHOCHTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, TaHHBIX,
HalICHHBIX OMINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3ybTaTa LIETH U YCIOBUAM, OOBSICHATH IPUIUHBI
JOCTHKEHUSI WIIN HEJOCTUKEHUS pPe3ysIbTaTOB JESATENIbHOCTH, HAXOIUTh OLIUOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eATEIBLHOCTD:

NOHUMAaTh U HCMOJIb30BATH MPEUMYIIECTBA KOMAaHAHOW W MHAUBUIYAJIbHON
paboThl TpHU pelleHMH Y4eOHbIX 3a7ad, MPUHUMATh LEJIb COBMECTHOM
NEeSATENIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpeneniThb
BUJBl padoOT, JOroBapuBaThCA, OOCYXJAaTh MpOIEcCC U pe3yiabTaT padoThl,
0000111aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX GopMax paboTsl (00CYKIeHHs, 0OOMEH MHEHUH,
«MO3rOBBIE IUTYPMbD» M HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThHl U
KOOPJIMHHPOBATh CBOM JEHUCTBUSA C JPYTMMH 4YICHaMH KOMAaH]Ibl, OLICHUBAaTh
KAaueCTBO CBOEro BKJaJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHSI.

INPEAMETHBIE PE3YJbBTATBI

K xonumy oOydenuss B 10 kiacce oOydaromuiics MOIYYUT CIETYIOIINE
IpeIMETHbIE Pe3yJbTaThl IO OTAEIbHBIM TeMaM paboyeil mporpamMmbl y4eOHOIO
Kypca «AnreOpa 1 Havyajla MaTEMaTUYECKOTIO aHAIN3a»:

Yuciia v BBIYMCICHNSA:

CBOOOZHO OMEpPUPOBATh MOHATHUAMU: PAIMOHATIBLHOE YHCIIO, OECKOHEYHas
nepuoanyeckas JApoOb, MPOIEHTHI, HWPPALUOHAIBHOE YHCIO, MHOKECTBa
PalMOHAIBHBIX U IEUCTBUTENBHBIX YNCEI, MOLYJIb JEHCTBUTEIBHOTO YHCIIA;

OPUMEHATH JpOOM W TPOLEHTHI [JIsl PEIICHUS MPHUKIAIHBIX 3aJad U3
PA3JIMYHBIX OTPACJIEN 3HAHUM U PEATIbHOU KU3HU;

IPUMEHATH NPUOIMKEHHBIC BHIYUCICHUS, IPABUIIa OKPYTJICHUS], IPUKUIIKY U
OLICHKY pe€3yJIbTaTa BEIYHUCIICHUI;



CBOOOZHO ONEpUPOBATh IOHATHEM: CTENEHb C IIEJIBIM IOKAa3aTeleM,
UCTIOTB30BaTh MOAXOIAILYI0 (POPMY 3aMUCH TEHCTBUTEIBHBIX YHCEN ISl PEIICHUS
IIPAKTUYECKUX 33/1a4 U MTPEACTABIICHNS JaHHBIX;

CBOOOZHO ONEPUPOBATh MOHATHEM: apUPMETHUECKUNA KOPEHb HATypajbHOU
CTEIICHH;

cBOOOHO OTIEPUPOBATH MOHATHEM: CTETICHD C PAIIMOHAIBHBIM TTOKa3aTelIeM;

CBOOOZHO OINEpUpPOBaTh MOHATHUSAMHU: JIOTapudM 4UHCTA, JECATHYHBIE U
HaTypaJIbHbIC JIOTaPU(PMBL;

CBOOOZHO ONEPUPOBATh MOHITUSIMH: CUHYC, KOCHUHYC, TAHT'€HC, KOTAHT'€HC
YUCJIOBOI'0 apryMEHTA;

ONEPUPOBATh MOHATUAMM: APKCHUHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOZHO ONEpUPOBATH MOHITUSIMH: TOXKIECTBO, YpaBHECHHE, HEPABEHCTBO,
PaBHOCWIBHBIE YPABHEHUSA U YPABHEHM-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

NPUMEHATHh PAa3IMYHBIE METONbl PEIICHUS pPAIMOHANBHBIX W JApOOHO-
palMOHAIBHBIX YPaBHEHWH, IPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOZHO OIEPUPOBATh MOHATUSAMU: MHOTOUYIEH OT OJHOW MEPEMEHHOM,
MHOTOYJIEH C LEeAbIMU KO3(p(UIUEHTaMH, KOPHH MHOTOYIEHA, HPUMEHATh
JICJICHME MHOTOWIEHA HAa MHOTI'OYJIEH C OCTAaTKOM, TeopemMy besy u teopemy Buera
JUISL PELICHUS 3a/1a4;

CBOOOZHO ONEpUpOBaTh MOHATUAMU: CHUCTEMA JIMHEWHBIX YpaBHEHHI,
MaTpula, ONPENEIUTENb MaTpulbpl 2 X 2 M €ro IEOMETPUYECKHUN CMBICI,
WCIIOJB30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUIs BBIYHUCICHUS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PEUIEHUs] CUCTEMBl JIMHEWHBIX YpPaBHEHWU,
MOZIEIIMPOBATh PEAIIBHBIE CUTYALIMU C IOMOILBI CUCTEMbI JUHEUHBIX YPaBHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJECIHM C IIOMOIIBIO MAaTPULl U OIPEHEIUTEIIEH,
WHTEPIIPETUPOBATH ITOJTYYECHHBIN PE3yJIbTAT;

UCTIONb30BaTh CBOMCTBA JEHCTBUI C KOpPHSAMHU [UIsI TPeoOpa3oBaHUS
BBIPAKECHU;

BBINOJIHATH PeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTEHIEHH C
palMOHAIIBHBIM [1I0KA3aTeIIEM;

UCII0JIB30BATh CBOMCTBA aorapugpmoB IS peoOpa3oBaHus
Jorapu(pMHUUECKUX BBIPAKECHUM;

CBOOOZHO ONEPUPOBATH MOHATHUAMU: HppallOHANbHBIE, MOKAa3aTelbHbIE U
Jorapu(pMUUECKre YpPaBHEHHUS, HAXOAUTh UX PELICHUS C TIOMOIIbIO PAaBHOCUIIBHBIX
IIEPEX010B WIIA OCYIIECTBIIAA IPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIbI I TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOMHO OMEpUpPOBaTh MOHSATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHE,
OPUMEHATh HEoOXOoAumble (GOpMyJNbl  JUIsl  PEIIEHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBAaTh peajbHbIE CUTyalldd Ha S3bIKE alreOpbl, COCTaBIATh
BBIPDAKECHHSI, YpPAaBHEHMs, HEPABEHCTBAa IO YCIOBHIO 3aJayd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCIIOIB30BAHUEM allllapaTa anreopsol.

DOyHKUMH U Tpaukn:

CBOOOJHO ONEpPUPOBATh MOHATUAMU: (YHKIHUS, CIIOCOOBI 3adaHus (PYHKIIUH,
B3aMMHO oOOpaTHbie (YHKIUH, KoMOo3umus GyHKUuH, rpadux QyHKINH,
BBITIOJTHATH dJIEMEHTapHBIE TTPeoOpa3oBanus rpadukoB PyHKIINIL;

CBOOOZHO ONEPUPOBATH MOHITUSIMH: OOJIACTH OMPEACICHUS U MHOMXKECTBO
3HaYeHUHN PYHKIMH, HYyTU QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOZHO ONEpUPOBATh MOHATHUSAMHU: YETHBIE M HEYETHBIE (PYHKIIUH,
nepuoandeckue QyHKIUU, MPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (YHKIMM, HauOOJblllee M HAaWMEHbIee 3HAauYeHWEe (QYHKIUU Ha
IIPOMEKYTKE;

CBOOOZHO ONEPUPOBATh MOHATUAMMU: CTENEHHAs (QYHKIUS C HATYPaJbHBIM U
LEJbIM TOKa3aTeneM, rpapuK CTENEeHHOW (YHKIMM C HATypaJbHBIM U LIEJIbIM
nokaszatesneM, rpauk KOpHsS n-oil CTemeHHW Kak (PyHKIHMHM OOpaTHOW CTENeHU C
HaATypaJbHbIM I10KAa3aTeJIeM;

ONEpUPOBATh NOHATUAMU: JIMHEHHAas, KBaJpaTU4HAas U JIpOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHHUE UX IPaPUKOB;

CBOOOZHO OMEpHpPOBaTh MOHATHSAMH: TOKa3aTelbHas M Jorapudmuyeckas
(GyHKIIMM, UX CBOWCTBA M TpadUKH, HCHONB30BaTh MX TpadUKH OIS PEIICHUS
YPaBHEHUI;

CBOOOZHO ONEpUpOBaTh NOHATUAMU: TPUTOHOMETPUYECKAST OKPY>KHOCTD,
onpeeleHue TPUTOHOMETPUUECKUX (PYHKIIUIA YUCIOBOI'O apTyMEHTA;

UCTIONB30BaTh Tpaduku GYHKIUN IS HCCIEAOBAaHUSA TMPOIECCOB U
3aBUCUMOCTEN NPHU PEIICHUH 3aJay U3 APYIMX Y4E€OHBIX MPEIMETOB U PealbHOU
KU3HU, BBIpaXXaTh (HOpMyJIaMU 3aBUCUMOCTH MEKy BETUUMHAMU;

Havayia MaTeMaTH4€CKOro aHAJIM3a:

CcBOOOZHO OMEpUpOBaTh MOHATUAMU: apuMeTHyecKas M TeoMeTphyecKas
nporpeccusi, 06CKOHEUYHO yOBIBAIOIIAsi TEOMETPUUECKAsl MPOTPECCHs, TMHEUHBIN U
HKCIIOHEHLIMAJIBbHBIA POCT, (JOpMyJia CIOKHBIX MPOLEHTOB, UMETh IPEICTaBICHNUE
0 KOHCTAHTE;

UCIIOJIB30BaTh IIPOTPECCUM JJIA PELIEHUS pealbHBIX 3a4ad IMPUKIAJHOTO
XapaKkTepa;



CBOOOZHO ONEPUPOBATH MOHATUSIMU: ITOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUs
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEI0BATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXKJICHHS MAaTeMaTHYECKOrO0 aHajau3a KakK aHaluu3a
OCCKOHEYHO MAJIBIX;

CBOOOZHO OIEpPUPOBaTh MOHATUSAMU: HENPEPBIBHBIE (QPYHKIHMHU, TOUYKU
paspsiBa rpaduka QyHKIIMH, aCUMOTOTH rpaduka QyHKIIIH,

cBOOOMHO OMepUpoBaTh MOHATHEM: (YHKIMS, HEMpepblBHAsS Ha OTPE3KeE,
NPUMEHATH CBOMCTBA HETPEPHIBHBIX (YHKIUH 171 peLICHU 3a/1a4;

CBOOOZHO OINEpUpPOBaTh MOHATUSAMU: TIE€pBasi U BTOpas MPOU3BOJHBIC
dbyHKIMH, KacaTelbHas K rpaduky QyHKIUY;

BBIYUCIIATH ITPOU3BOJHBIE CYMMBI, NPOU3BEICHHS, YACTHOTO U KOMIO3UILIMHU
JIBYX (DYHKIMH, 3HATh TPOU3BOJAHBIE DIIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh TN€OMETPUYECKUN M (DU3MYECKUH CMBICI MPOU3BOJIHON IS
pelieHus 3a1ay.

MHokecTBa U JIOTHKA:

CBOOOMHO  OMEpPUPOBaTh TOHATHUSAMHU: MHOXKECTBO, OMNEpallud  Haj
MHOKECTBaMU;

MCII0JIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar Jisi ONMCAaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IPH PELICHUHU 3a]1a4 U3 IPYTUX yUY€OHBIX MPEIMETOB;

CBOOOZHO OINEPUPOBATh MOHATUSAMU: OINpEAEIICHUE, TEOpEeMa, ypaBHEHUE-
CJIEICTBHE, CBOMCTBO MaTEMATHYECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHBIE
YPaBHEHHMS U HEPABEHCTBA.

K xonumy oOywenuss B 11 kiacce oOydaromuiics MOJIYYUT CIETYIOIINE
IpeIMETHbIE PE3yJbTaThl IO OTAEIbHBIM TeMaM paboyeil mporpamMmbsl y4yeOHOIO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOr0 aHAIN3ay:

Yucsia ¥ BIYMCJICHUSA:

CBOOOZHO ONEpUPOBATH MOHATUSAMU: HATypaJbHOE M II€JI0E YHCIIO,
MHO>KECTBA HATypAJIBHBIX M LEJIBIX YUCEN, UCIOJIb30BaTh IPU3HAKU JEIMMOCTU
neneix yucen, HOJl n HOK naTypasbHBIX uncen s pemeHus 3a1ad, IPUMEHATh
anroputm EBkina;

CBOOOZHO OMNEpPHpPOBaTh TMOHSATHEM OCTaTKa IO MOJYJIO, 3aMUCHIBAThH
HaTypaJbHBIE YNCIa B PA3JIMYHBIX IIO3UIIMOHHBIX CHCTEMaX CUUCIICHMUS;

CBOOOZHO ONEpPUPOBATH MOHATUSAMU: KOMILJIEKCHOE YHUCIO U MHOXECTBO
KOMILJIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUIEKCHBIE YHCIa B aireOpandyeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBIMIOTHATH apu(METHIECKHE OMEpaiy C HUMHU U
n300paxarb Ha KOOPAMHATHOMN IJIOCKOCTH.

YpaBHeHUS U HEPAaBEHCTBA:



CBOOOZHO ONEPUPOBATH MOHATHUAMU: HppalOHANbHBIC, MOKAa3aTelbHbIE U
JorapuMuyecKkue HEpPaBEHCTBA, HAXOAUTh WX PEIICHUS C  IOMOIIBIO
PAaBHOCWIBHBIX IIEPEXOJIOB;

OCYIIECTBIISAITh OTOOp KOpPHEM TMpu pEelIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CcBOOOZHO OMEpUpOBaTh TMOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATh HeoOXoAumble (GOpPMyNbl ISl  PEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATUSAMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIAUTh PEIICHUSA
CHCTEMBI U COBOKYITHOCTEW PAILMOHAIBHBIX, UPPALHOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(MUYECKUX YPaBHEHH U HEPABEHCTB;

pemarp palMOHAIIBHBIE, VppalMoOHaIbHBIE, ITOKA3aTEIbHBIE,
jgorapu(pMUUECKUe€ UM TPUTOHOMETPUUYECKHE YpPaBHEHUSI M  HEPABEHCTBA,
COZIepIKaIME MOYJIM U IIapaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI JAJI PEIICHHs] YPABHEHUN U HEPABEHCTB, a
TaKKe 3a]1a4 C IapaMeTpaMHy;

MOJICJIMPOBaTh peallbHble CUTyalldd Ha S3bIKe€ anreOpbl, COCTABIATH
BBIDAXXCHUs, YPaBHEHHUSA, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJa4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJEIM C HCIIOJIb30BAHMEM ammapara anreOpsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN PE3YyJIbTAT.

DOyukuuu ¥ rpapuku:

CTpOUTh TpadUKM KOMIO3UIMH (YHKUHUNH C TIOMOIIbIO 3JIEMEHTAPHOIrO
UCCJIEJOBAHMSI U CBOIMCTB KOMITO3UIIUU ABYX (PYHKIIHIA;

CTPOUTHh TIEOMETpUYECKHEe O00pa3bl YpaBHEHM U  HEPAaBEHCTB Ha
KOOPJMHATHOM TIOCKOCTH;

CBOOOZHO ONEpPUPOBATh MOHATUAMU: TpaQUKH  TPUTOHOMETPUUYECKUX
dynKmi;

OPUMEHATh (PYHKUMU Ui MOJEIMPOBAHUS M HCCIEAOBAHMS pealbHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHajamsa:

UCIIOJIb30BaTh MMPOU3BOIHYIO JUISl UCCIIEOBaHUS (DYHKIIMUM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOAWTh HanOOJbIIee U HANMEHbIIIee 3HAUCHUsI (PYHKIIMH HEMPEPHIBHON HA
OTPE3KE;

VCIIOIB30BaTh IMPOU3BOAHYIO JUIA HAaXOXKACHUS HAWIIy4dlllero pELICHUs B
IIPUKJIAJHBIX, B TOM 4YHUCJIE€ COLMAIBHO-D)KOHOMHUYECKUX, 3ajadax, i
onpezesieHus CKOPOCTH M YCKOPEHHUs Ipolecca, 3aJaHHOro (opMysoN wiu
rpaukom;



CBOOOZHO ONEpUPOBATh TOHATUSAMHU: IEpBOOOpa3Has, ONpeAeIEHHBIN
UHTETpaJl, HAXOAWUTh TEPBOOOpa3HbIE JIEMEHTAPHBIX (DYHKIMHA W BBIYUCIATH
uHTerpai no popmyne Herotona-Jlei6uua;

HaXOAMTH IJIOLIAIN IVIOCKUX (PUTYP U OOBEMBI TEN C TOMOIIBIO UHTETPAJIa;

UMETh TNPEJCTABICHUE O MaTEeMAaTUYECKOM MOJEIUPOBAHUM HA TPUMEPE
coctapneHus nudPpepeHInanbHbIX YPaBHEHHUI;

pemarh MpUKIaJHbIE 33a4id, B TOM YHUCIE COIUATbHO-DPKOHOMUYECKOTO H
(¢u3uUecKoro xapakrepa, CpeCcTBaMyU MaTeMaTHUECKOr0 aHaJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
n/n NMPOrpaMMbl Beero Kontposbn HpakTuieck oOpa3oBaTeJibHbIE
ble padoThI ue padboThbl pecypesI
MHOX€ECTBO 1€MCTBUTEIbHBIX YHCEIL.
| MHorounensl. PainoHanbHble ypaBHEHHUS U 24 )
HepaBeHCTBA. CUCTEMBbI JINHEWHBIX
ypaBHEHU I
) Oyukiun u rpaduku. CrenenHas QyHKIUS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 ApudmeTnieckuii KOpeHb N-0i CTEIEHH. 15 1
HppauronanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIHUS. 13 |
Jlorapudmuueckne ypaBHEHUS
6 TpuroHomeTpruuecKue BbIpaKEHUS U ” 1
YpaBHEHUSA
7 [TocnenoBaTeIbHOCTH M IPOTPECCUU 10 1
8 HenpepeiBabie ¢pynkuuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHUE, CUCTEMATH3AIUS 5 )
3HaAHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 11 0




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
n/n NMPOrpaMMblI Bceero Kontposbn Hpakruieck oOpa3oBaTe/ibHbIE
ble padoThI ue padboThbl pecypesI
1 HccnenoBanue QyHKIMIA ¢ TOMOIIBIO 2 1
MIPOU3BOJHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduku TpUroHOMETpUUECKUX PYHKIIHUI. 14 |
Tpuronomerpuueckue HEpaBEHCTBA
4 HppauroHanbHble, NOKa3aTeIbHbIE U 24 1
jorapudMuyecKre HepaBeHCTBA
KommiekcHbie uncna 10 1
6 Harypanbnbie u nensie ynucina 10 1
Cucrembl paMOHAIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTApU(PMUISCKUX 12 1
ypaBHEHUU
8 3ajauu ¢ napameTpamu 16 1
9 [ToBTOpeHUe, 06001ICHNE, CHCTEMATH3 AN 16 )
3HAHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

MaremaTuka: anredpa M Haudaja MaTeMaTHYECKOTO aHAJIU3, TEOMETPHI.
Anrebpa ¥ Hayaia MaTEeMaTHYECKOro aHaIM3a. 10 kmacc: yueO.mus
0011e00pa3oBaTeNbHbIX YUPEKIeHUN: 0a30BbIi U yriay6n. ypoBuu/ [C. M.
Huxkonsckuii, M.K. Iloranos, H.H. PemernukoB, A. B. IlleBkun]. — 8-¢ uzg. —
M.: IIpocsemienue, 2020-432c.: 1. — (MI'Y — mkone). —ISBN 978-5-09-
075118-6.

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

Poccuiickuii 001eo0pa3oBaTe/ibHbIA MOPTAJ

http://www.edu.ru/

http://www.school.edu.ru/

O¢punuanbubiii ”HGOPMALMOHHBIN OPTAJ €IMHOTO ITOCYAAPCTBEHHOI0
IK3aMeHa

http://www.ege.edu.ru/

NudopManiuoHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTMH B 00pa30BaHUM,
http://www.ict.edu.ru/

Caiir "llenarornyeckas miaHera'
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Caiit "Yuurenio.net"

http://uchitelu.net

“IIpurnamaem Ha Ypoxk.RU"

http://nayrok.ru/razrabotki/
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