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MNOACHUTEJIBHASA 3AIINCKA

Y4aeOHsplii Kypc «Anrebpa W Hadajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OTHUM W3 HambOoJiee 3HAYMMBIX B TIPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3zy Iis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IpYroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU M JPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OpMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckon hopme.

VY4eOHblll Kypc anreOpsl U Hayajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBAeT
OCHOBY [IJIl YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKH, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEH/ICHIUH Pa3BUTUSI SKOHOMHUKH U OOLIECTBEHHOW JKU3HH,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMH ajireOpbl U MaTeMaTHYEeCKOro aHajlu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThb
YTBEPKJIECHHSI ¢ TIOMOILIBIO MHIAYKLUHUH U PacCyXIaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJIOTHIO, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xone uzyuenus yueGHOro kypca «Anredbpa M Hayajla MaTeMaTH4YECKOTO
aHalln3a» 00ydYaroIluecs IMOTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a]ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEATbHBIX CUTyaluH,
UHTEPHpPETallud  TOJIYYEHHBIX  pElIeHWi, 3HaKOMATCS ¢  MOpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHblil Kypc 00ianaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GbOpMHpPOBAHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHOM
JEATEeIIbHOCTH, TpeOyromed MNpOAOIKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKYpaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIN
pe3ynbTar.

B ocHoBe Mmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4eCKOTro
aHaJIn3a JIEKUT AESITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BbIIEJIEHBI CIEAYIOLUE COAECPKATEIBbHO-METOAUYECKUE TUHUMU: «YHucna
U BBIYUCIICHU», «DyHKINU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauamna
MaTeMaTHUYeCKOro aHanusa», «MHoxkecTBa U Joruka». Bce ocCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pa3nenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM ammapaTroM, y HUX MOCJIeI0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeJh peaJbHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o0Iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocinenoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pe3ynbTaTe OOydYaroulMecss OBJAJCBAIOT PA3JIMYHBIMU METOJAMH  PEIICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCJEeNOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAXKEHUIA,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMUecKass JUHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S peleHus 3aad U3 APYIHX y4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMATHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4Hoil dopme: aHaTUTHYECKOW, Tpaduueckor u cioBecHOW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYTI KaK MAaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIMNE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TmpoueccoB. JlaHHas coaepkareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (OPMAbHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIONINN BCE pa3feibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIOJIb30BATh €0 JJisi BHIPAXKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPHIE MPU3BAHbBI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara anreOpbl H
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3fIesioB MPOTPaMMBbI, IIOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Yucia ¥ BbIYMCICHUS

PanmonaneHple umcia. OOBIKHOBEHHBIE U JAECSATUYHBIE JPOOU, MPOLIEHTHI,
OeckoHeuHble mepuognueckue apodu. [lpumenenue npoOGel M NMPOLEHTOB s
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

JlelictBuTenpHble 4nciia. PanMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIA.
ApudpmeTnueckue  onepanMu € JICWCTBUTEIBHBIMU  yHclIaMd.  Moayib
JNEHCTBUTENLHOTO Ynciaa U ero cBoicTa. [IpubnnxEHHbIE BBIUMCICHUS, NTPaBUIIA
OKpYIJICHHS], IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Hperotona. Hcenmonbe3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJIS1 PELICHUS TPAKTUYECKHUX
3a]1a4 ¥ NPEJCTABICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypaIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. J[leciTuuHbIE W HATypaJlbHbIE
JorapupMsl.

CHHYC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHWCJIOBOIO apryMeHTa. ApPKCUHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUS M YpaBHEHHMs-CleICTBHs. HepaBeHCTBO,
pelIeHrne HepaBeHC CTBA.

OCHOBHBIE METObI PEIICHUSI LIENBIX U APOOHO-PAIIMOHATIBHBIX YPABHEHUN U
HEPABEHCTB. MHOrOWIEHbl OT OJHOW IepeMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH ¢ ocrtatkoM. Teopema be3dy. MHOrouwineHsl ¢  LEJIBIMU
ko3 unmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTEIIEHU U KOPHH.

HppanmonanbHbie YpaBHEHHS. OcHOBHBIE METOBI peLeHus
UppalMOHAIbHbIX YPAaBHEHUM.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBI PEIICHUS IMOKA3aTEIbHBIX

YPaBHCHUM.

ITpeoOpa3oBaHue BbIpaXEHUM, COEPIKALUX JOrapru(pMBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMUUECKUX YpaBHEHHIA.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JMHEMHBIX ypaBHEHHMU. Marpuna CUCTEMBbl JMHEHHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. lcciaegoBaHue TMOCTPOEHHOM MOJENUA C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIE M HeuéTHbIe pyHKuMH. [leproauyeckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
dbynkuuu. Hanbospiiee  HauMeHblee 3HaueHus: QyHKIIMU HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMMA 715 pelIeHUs] YpaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUsl IOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckasl mporpeccuu. beckoneyHo yObiBaroias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOTrpeccruy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia Cl0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QyHKIMM ¥ HX CBOWCTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. OnpeeneHne, reOMeTpUUECKUi U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanyy HaJ MHOXECTBAaMH M HMX CBOMCTBA. Jlmarpammsl
Ounnepa—Benna. IlpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara Ui
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YPAaBHEHMUS.

11 KVIACC

Yucaa v BIYMCICHUSA

Harypansnbie u nensle yucna. [IpumeHeHne Npu3HaKoOB JIEIMMOCTH LIEJIbIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa asis peneHus
3a/1a4 B LIEJBIX YUCIIAX.

KommnnekcHble umcna. AnredOpanyeckas W TPUTOHOMETpHUUYECKas (OpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeThdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHyu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JJIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHMs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHMH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PenieHrne TpuroHoMeTpUIECKNX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS CUCTEM M COBOKYIHOCTEM palMOHAJIbHBIX,
UPpaALMOHATIbHBIX, TOKA3aTEeIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaAMETPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad W3 Pa3IUYHBIX 00JacTel HAyKd W peaybHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pelieHHs ypaBHEHMM W HepaBeHCTB. ['paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHajansa

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3aJadyax, JUIsl OINpPENENIEHHs CKOPOCTH M YCKOpPEHMsS Ipolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro uurerpana mno ¢popmyne Heiorona-JleiOuua.

[Ipumenenue wHTErpajga A HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMN 00YYaIOMErocs Kak akKTUBHOTO H
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpakKJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBOKECHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaT€MaTHUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM
MPUMEHEHUEM JOCTH)KEHUNW HAyKh U JEATENIbHOCThIO YYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOYas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7a4, PEUICHUH, pacCy ACHUI, BOCHPUUMUYHUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

S) pusUecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKash aKTHBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYJly, OCO3HaHUE ILIEHHOCTU TPYyHOdIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBEHON  NESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh ¥  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa30BaHHIO W
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOILIECCOB Ha COCTOSIHUE MPUPOJHON U COIUATBLHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM JIJII OKPY>KAIOILIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTUS M 3HAYUMOCTH JUISl DPa3BUTUS LUBUJIU3AIMU, OBJIAJEHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUIYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble ornueckue aeiicTBU:

BBISBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHMSI, KDUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (opmMyIupoBaTh U NpPeoOpa3oBBIBaTh  CYXICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIINE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEIaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUUN;

JenaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUIM
(mpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBEIOWpATh CMOco0 pemieHnss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh Haumbojee  MOAXONAMH ¢ y4&ToM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOe, (OpMUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMu, SIBJICHUSIMHU, ITPOLIECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €T0 PA3BUTHHU B HOBBIX YCJIOBHUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMALINHU, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WH(OpPMAIUIO pPa3IUYHBIX BUIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIEe 1eHCTBUS

OOmenne:

BOCIIPUHUMATh U (hOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PECHHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PEIICHHS 3a/auu,
KOMMEHTHPOBATH MOJYUYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOMl TEMBI,
npoOJieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pEUIeHUs, COIMOCTAaBIATh CBOM CYXKACHUS C CYXICHUAMHU APYIUX YYACTHHKOB
nuanora, oOHapy>KUBaTh PAa3jIMYMe€ M CXOJICTBO TO3UIMNA, B KOPPEKTHOU ¢opme
bopMyIUpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEACTABIIATh PE3YJbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeI0OBaHMUSI,
MPOEKTa, CaMOCTOSTEILHO BBIOMpaTh (opMaAT BBICTYIUICHHS C YYETOM 3aaad
MPE3eHTAIlMU U OCOOCHHOCTEN ayIUTOPUHU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a7auH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIIbHOCTH, HAXOIUTh OIIHUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NTPUHUMATh I€JIb COBMECTHOU
NeSATEeIbHOCTH, TJIAHUPOBATh OPraHHU3aIlMI0 COBMECTHOW pabOThI, pacrpenesirh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMBI» W HWHBIE), BBHINOJHATH CBOK 4YacTh palbOThl U
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOydyenus B 10 kiacce oOyyaroumiuiicss MOJYYUT CJEAYIOIIHNE
IpPEeIMETHBIE PE3yJIbTaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA:

cBOOOHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas JApoOb, TMPOIEHTHI, HPPALUOHAIBHOE YHUCIO, MHOXECTBa
PaLMOHAJIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOU KU3HU,

MPUMEHSTH MPUOTKEHHBIC BBIYUCIICHUS, TIpaBUjIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETUUECKUN KOPEHb HATYpaJIbHOU
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCIIOBOI'O apTyMEHTA;

ONEpUPOBaTh MOHATUAMH: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pa3IUYHbIE METOAbl PEIICHHUsS] palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
WCIIOJI30BaTh CBOICTBA ompenenuTess 2 X 2 Juisl BBIYMCIEHUS €ro 3HAYCHUS,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEaJbHbIE CUTYallUH C OMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpPUIl W OIpPEAEIIHUTEINEH,
MHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOJIHO OMEpUPOBATHh MOHATUSAMU: HppAIMOHATbHBIE, MOKAa3aTelIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUM;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPAaBHEHMs, HEPAaBEHCTBA 1O YCIOBUIO 3aJadd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpaduKoB PyHKIUH;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEepUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PyHKLIHH, MAaKCUMYMbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CcTeneHHOW (YHKUMHU C HATypalbHBIM U LEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTerneHW Kak (PyHKIMH OOpaTHOW CTENEeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: IOKa3aTelbHas MU JorapupmMuueckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (QYHKUMA Ui UCCJIENOBAaHMUS TMPOIECCOB U
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yOBIBAOIAsl T€OMETPUYECKAsl IPOTrPECCHs], TMHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIENOBATENFHOCTD, CIIOCOOBI 3a/1aHuUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka QpyHKINK, aCHMIOTOTHI rpaduka QyHKINMY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOIHO  OMNEpHpPOBaTh  TMOHSATHUSMHU: MHOXECTBO, OINEpalluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOIHO OIEpPHpPOBaATh TMOHATHUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCHIIHHBIE
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia v BBIYMCJICHUSA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

CBOOOZIHO OMEpUpPOBATh MOHATHEM OCTaTKa IO MOJIYJI0, 3alUChIBAaTh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOM (hopMe, BBINOJIHATh apu(PMETUUECKUE ONEepali ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEH TpH pElIEHUH TPUTOHOMETPHUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YpPaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
gorapuMUYECKre U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HMX CHCTEMBI II0 YCIOBHUIO 33/1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIO3UIIMU JABYX (DYHKIIHIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOI0 aHAIM3A:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUHAIbHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpai no gopmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOK€eCTBO IEMCTBUTENBHBIX YACEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0if CTETIICHHU. 15 1
WppatnmonansHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckne ypaBHEHHs
6 TpuroHomeTpuyeckue BbIpaXeHus U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M POTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AT 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrpoaririe  Hpakruieckue odpa3oBaTebHbIE
padoTshI padoThI
pecypchl
1 HccnenoBanmne GyHKIHIA ¢ TOMOIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpa3Hast 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 HppanuoHaibHbie, TOKa3aTeIbHBIC U 24 1
norapuMUYECKHe HEPABCHCTBA
5 KomriekcHsie yncna 10
6 Harypanbnblie u 1ienbie yucia 10
CucreMsl paliioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHbIX U JIOTapU(PMUIECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 16 5
3HAHUU
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpouabubie IlpakTunuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTsbI
pecypchl
MHOK€eCTBO, OIEPaIlUX Hal MHOKECTBAMU
1 L8O, OTep 1 02.09
U UX CBOMCTBA
2 Huarpammel Ditiepa-Benna 1 04.09
IIpuMmeHeHnEe TEOPETUKO-MHOKECTBEHHOTO
3 P P 1 05.09
amnmapara JJisl pelIeHus 3a7a4
Panmonansabie yncina. OOLIKHOBEHHEIE U
4 JECATUYHBIC IPOOH, TIPOLICHTHI, 1 06.09
OCCKOHEYHBIC MTEPUOIUUSCKHE TpoOH
Parmmonansabie yncina. OOBIKHOBEHHEIE U
5 JECSITHYHBIC IPOOH, TTPOIICHTHI, 1 09.09
OecKOHEUYHbIE IEPUOANYECKUE IPOOH
ITpnmenenue apoOeii U IPOLIEHTOB I
6 P P P 1 11.09
perieHust TPUKJIAAHBIX 33729
7 [Tpumenenue apobeii 1 IPOIEHTOB IS 1 13.09
pelIeHrs MPUKIAIHBIX 3a7a4 '
HeiicTBuTenbHble uncia. PanimonaabHbIe U
8 1 16.09
UppalMOHATLHBIC YK CIIa
ApudmeTnueckue onepanu ¢
9 p! ¢ p 1 18.09
JIEACTBUTEILHBIMH YUCIIAMH
Monynn, IEHCTBUTEILHOIO YHCIIA U €T0
10 Y 1 19.09

CBOMCTBA




11

[TpubnuxEHHbIE BEIYUCIICHUS, TPABUIIA
OKPYTIJICHUS, IPUKHJIKA U OLIEHKA
pe3yJibTaTa BhIYUCICHUN

23.09

12

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

25.09

13

14

15

OCHOBHBIE METO/IbI PEIICHUS LETBIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OcCHOBHBIE METObI PELICHUS LENbIX U
JIPOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

MHOro4wieHsl OT OAHOW MEPEMEHHOM.
Jlenmenne MHOTOYJICHA HA MHOT'OWICH C
octaTtkoM. Teopema besy

26.09

27.09

30.09

16

MHorouieHs! ¢ 1eabIMA K0P PUITUSHTAMH.
Teopema Buera

02.10

17

Pemenue cucrem JIMHENHBIX ypaBHEHUI

03.10

18

Pemenue cucrem JIMHENHBIX ypaBHEHUN

04.10

19

Martpuna cucTeMsbl JINHEWHBIX YPaBHEHUM.
Onpenenurens MaTpuLbl 2X2, €ro
Tre€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIUYHCJIEHUE €r0 3HAYCHUS

07.10

20

Omnpenenurensb MaTpUIbl 2X2, €ro
F€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIUHCJICHHE €r0 3HAYCHUS

09.10




21

[Ipumenenue onpeaenuTens A perieHus
CHUCTEMBbI JINHEHHBIX YpaBHEHU

10.10

22

23

Pemrenne npukiiagHbIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO
CHUCTEMBbI JINHEHHBIX YpaBHEHUI

11.10

14.10

24

KonrponsHas pabdora: "PanmonanbHble
ypaBHEHUsI U HepaBeHCTBAa. CUCTEMBI
JIMHEWHBIX ypaBHEHUN"

16.10

25

OyHKIMA, CTIOCOOBI 3a1aHus (PYHKITHH.

B3anmnuo obparubie ¢pynkmmun. Kommosurmst

byHKIUH

17.10

26

27

I'paduk pynkumuu. dnemMeHTapHbIC
npeoOpa3oBaHus TpapuKOB (HyHKITHIA
OOacTp onpeeneHns 1 MHOXKECTBO
3HadeHuil pyHkuuu. Hynu QyHkmm.
ITpomexyTKH 3HaK MOCTOSIHCTBA

18.10

21.10

28

YETHble U HEYETHBIE PYHKIIMHU.
[lepuoanueckue pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DyHKITHH

23.10

29

MakcumMyMbl U MUHUMYMBI (DYHKITHH.
HauOoisiiee 1 HanMeHbIIIeE 3HAUECHNE
(GYHKIIMN Ha IPOMEXKYTKE

24.10

30

31

Jluneiinas, kBaJpaTu4Has u JIpoOHO-
TuHeHas pyHKIUN

DneMeHTapHOe HCCieI0OBaHne U
oCTpOeHHE rpauKOB ITHUX QYHKIUN

25.10

06.11




32 DeMeHTapHOEe UCCIIeIOBAHUE U 07.11
MOCTPOCHUE IPAPUKOB ITUX (YHKITUN

33 Crenens ¢ 1enbpIM MokazareneM. bunom 08.11
Herorona

34 CreneHs ¢ 11e7bIM MOKa3aTesneM. bunom 11.11
HeroTona

35 Crenennast pyHKIUS C HATYPATIBHBIM U 13.11
1esbIM nokaszareneM. E€ cBoiicTBa u rpaguk

36 Kontponbnas padota: "Crenennas 14.11
¢ynkuus. E€ cBoiicTBa u rpapux”

37 Apudmernueckuii KOpeHb HaTYpaIbHON 15.11
CTEIIEHH U ero cBOiicTBa

38 Apudmerndeckuii KOpeHb HaTypaJbHOI 18.11
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHIA, 20.11
CoJIep KallMX CTENEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH, 21.11
COJIEpIKaIMX CTENEHU U KOPHU

41 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHHUH, 2211
CoJIep KaIlMX CTENEHHU U KOPHU
WppanmonansHeie ypaBHeHNsA. OCHOBHbBIE

42 METO/Ibl PEIICHUs UPPALMOHATBHBIX 2511
YpaBHEHUI
WppanmonansHele ypaBHeHUsA. OCHOBHbIE

43 METO/]Ibl PEIIECHUS UPPALMOHAIBHBIX 27.11
ypaBHEHUH
WppanmonansHbie ypaBHeHNsA. OCHOBHbIE

44 bp 7P 28.11

MCTOAbI pCHICHUS UPPALUOHATIBHBIX




YpaBHEHUU

PaBHOCHIIBEHEIC NEPEXoabl B pCHICHUN

45 . 29.11
UppalMOHABHBIX YPaBHEHHHA
PaBHOCHIIBHBIE TIEpEXObI B PELICHUH

46 - 02.12
UppalMOHATIBHBIX YpaBHEHUI
PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH

47 P P 04.12
UppalMOHABHBIX YPaBHEHHHA
PaBHOCUIIBHBIE TIEPEXObI B PEUICHUH

48 - 05.12
UppaMOHABHBIX YPaBHEHHH
CoiicTBa 1 rpaduK KOpHS N-Oi CTENeHH

49 Kak (QyHKIIMH 0OpaTHO CTENCHH C 06.12
HATypaJIbHBIM MOKa3aTeleM
CoiicTBa u rpaduk KOpHS N-0if CTEIeHN

50 KaK QYHKIIMH OOpaTHOW CTETICHH C 09.12
HaTypaJIbHBIM MOKa3aTelleM
KonTponbnas padora: "CsoiicTBa u rpaduk

o1 KOpHs N-oii ctenenu. MppannonaibHble 11.12
ypaBHEHHUS"
CreneHb ¢ paliOHAJILHBIM TOKa3aTeNeM U

52 Jenenh eb 12.12
e€ cBolicTBa
CreneHb ¢ paliOHAJIbHBIM TOKa3aTeNeM U

53 Jonenh eb 13.12
e€ cBOMCTBa
CreneHb ¢ palioHAIBHBIM TIOKa3aTeneM U

54 Joneabep 16.12
e€ cBolicTBa
IToka3zarenbHast GyHKIMS, €€ CBOCTBA U

55 18.12
rpaduk
Hcnonb3oBanue rpaduka GyHKIMM 115

56 19.12

pelIeHns] ypaBHEHUN




Hcnonb3oBanue rpaduka GyHKIMN 115

57 . 20.12
pelLIeHus ypaBHEHUI
[Toka3zarenbHble ypaBHEeHUS. OCHOBHBIC

58 METO/bl PEIICHHS TTOKA3aTEeIbHBIX 23.12
YpaBHEHUU
[TokazarenbHble ypaBHeHUs. OCHOBHBIC

59 METO/IbI PEIICHHS TTOKA3aTEIbHBIX 25.12
YpaBHEHUU
[TokazarenbHble ypaBHeHUs. OCHOBHBIC

60 METO/IbI PEIICHHS TTOKA3aTeIbHBIX 26.12
ypaBHEHUH

61 KonTponbnas padora: "[lokazarenbHas 9712
¢dynknus. [lokazaTensHble ypaBHeHHS"

62 Jlorapudm gucna. CoiicTa iorapupma 13.01

63 Jlorapudwm gucia. CpoiicTsa iorapupma 15.01

64 Jlorapudm uucna. CoiicTBa jJorapudpma 16.01

65 JlecATUUHBIE U HaTypaJibHbIE JTOTapH(pMbI 17.01

66 JlecATUYHBIE U HATypaJIbHBIE JIOTapH (MBI 20.01

67 [TpeoOpazoBanme BhIpaXXKEHUN, CONEPKAIIIX 2201
Jorapupmbl

68 [TpeoOpa3oBanue BRIpaKEHHU, COACPIKAIINX 23.01
Jorapu@msl

69 ITpeoOpa3oBaHue BBIpAXEHUN, COACPIKAIINX 24.01
sorapupmbl

70 Jlorapudmuueckas GyHKIuUsA, €€ CBONCTBA U 21.01




rpadux

Jlorapudmuueckas ¢pyHkIus, €€ CBONCTBA U

29.01

& rpadux

79 Hcnons3oBanue rpaduka GyHKIUU A5 30.01
pelIeHNs] ypaBHEHUM

73 Hcnonb3oBanue rpaduka GyHKIMM 115 31.01
pelIeHusl ypaBHEHU N
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

74 METOBI peIIeHUs JIOTapu(PMUIECKUX 03.02
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/IbI PEIICHHS JIOTApUPMUUECKUX 05.02
ypaBHEHUH
Jlorapudmuueckue ypaBaeHus. OCHOBHBIE

76 METO/IbI PEIICHHS JIOTAPU(PMUUECKUX 06.02
ypaBHEHUH

77 PaBHOCHIIbHBIE TIEpEXObI B PELICHUH 07.02
Jorapu(PMUYECKUX YpaBHEHUM

78 PaBHOCHIIBHBIE IEPEXOBI B PELICHUH 10.02
Jorapu(PMUYECKUX YpaBHEHUM

79 KontponbHas padora: "Jlorapupmuueckas 12.02
¢ynkuus. Jlorapupmuueckue ypaBHeHus"

80 CuHyC, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC 13.02
YHCIIOBOTO apryMeHTa

81 CuHyC, KOCUHYC, TAHT€HC U KOTAaHT'€HC 14.02
YKCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCUHYC U apKTaHT€HC 17.02

YHUCJIOBOT'O apryMCcHTa




ApKCcHHYC, apKKOCUHYC U apKTaHI€HC

19.02

83
YHCIIOBOTO apryMEHTa
Tpuronomerpudeckas OKpy>KHOCTb,
84 oTpeJiesIeHUe TPUTOHOMETPUYECKHIX 20.02
(GYHKIMN 9MUCIOBOTO apryMEeHTa
Tpuronomerpuveckasi OKpy>KHOCTb,
85 onpe/ieJICHUE TPUTOHOMETPUUECKHUX 21.02
(GYHKLIMN 9UCIOBOTO apryMEHTa
86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITHI 26.02
27.02
87 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI
28.02
88 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI
03.03
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITHI
90 [IpeobOpazoBaHre TPUTOHOMETPUUECKUX 05.03
BBIPAKCHUI
01 [TpeobOpazoBaHre TPUTOHOMETPUUECKUX 06.03
BBIPA)KCHU I
92 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 07.03
BBIPAKECHUI
93 [TpeobOpazoBanye TPUTOHOMETPUIECKUX 12.03
BBIPAKECHUIN
. 13.03
94 Perienue TpUroHOMETpHUUECKUX YpaBHEHUN
95 Pemrenne TpUroHOMETpHUECKUX ypaBHEHHUN 14.03
. 17.03
96 Pemenne TpuroHOMETpHUUECKUX ypaBHEHHUN




19.03

97 Pemrenne TpuroHOMETpUYECKUX YPaBHEHUU

98 Perienue TpUroHOMETPHUECKUX YpaBHEHUN 20.03

99 Perienue TpUroHOMeTpHUUECKUX ypaBHEHUN 21.03

100 Pemenue TpuroHOMeTpUYECKUX YpaBHEHUM 02.04
Konrponsnas pabora:

101 "TpUrOHOMETPUUYECKHE BBIPAKEHUS U 03.04
TPUTOHOMETPUYECKHE ypaBHEHUA"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3aaHUS

102 nocjenoBarenbHoOCTe. MeTos 04.04
MaTeMaTHYECKON WHAYKIIUU
MOHOTOHHBIE U OTPAaHUYEHHbBIE

103 MoCJeI0BaTeIbHOCTH. MicTopus aHamu3a 07.04
OECKOHEYHO MaJIbIX

104 Apudmernueckas mporpeccus 09.04

105 I'eomeTprueckas nporpeccus 10.04

106 beckoHeuHo yObIBarolasi reoMeTpuyecKas 11.04
nporpeccust

107 Cymma OeckoHEYHO yOBIBaroOIIei 14.04
reOMEeTPHUECKON IPOTPecCuu

108 JIMHEHHBIN ¥ SKCTIOHEHITMATBHBIN POCT. 16.04
Yucno e. DopMyrna CIOKHBIX TPOIEHTOB

109 JIuHEWHBIN U SKCITIOHEHIIMAIBHBIN POCT. 17.04

Yucno e. DopMyrna CI0KHBIX TPOIEHTOB




110 Hcnosb30Banue nporpeccuu AJist peleHus 1 18.04
peanbHBIX 3a/1a4 IPUKJIAJHOrO Xapakrepa

11 Konrponsnas pabora: 1 1 21.04
"[TocnenoBarenbHOCTH U IpOrpeccun”

112 HenpepsiBHbIC (DYHKITMU U UX CBOMCTBA 1 23.04

113 Touka pa3pbiBa. ACUMITOTHI T'paUKOB 1 24.04
byHKIUH

114 CaoiicTBa (yHKIIHMI HETIPEPHIBHBIX HA 1 25.04
OTpe3Ke

115 CpoiicTBa (yHKIMH HETIPEPHIBHBIX HA 1 28.04
OTpe3Ke

116 MeTon MHTEPBAIIOB JJIsI PENICHUS 1 29.04
HEPaBEHCTB

117 MeTon MHTEPBAIIOB JJIsI PENICHUS 1 30.04
HEPaBEHCTB

118 MeTto1 HHTEPBAIOB JJISI PEIICHUS 1 05.05
HEPaBEHCTB

119 [IpuMeHeHne CBOWCTB HEMPEPBHIBHBIX 1 07.05
GyHKIUH 1715 peleHus 3a1a4

120 [IprMmeneHne CBOMCTB HEMPEPBIBHBIX 1 08.05
GyHKIUH 1715 peleHus 3a1a4

121 [lepBas u BTOpasi Npou3BOAHbBIE PYHKIIUU 1 12.05

122 Omnpenenenne, reOMETPUYECKUNA CMBICIT 1 13.05
MIPOU3BOIHOM

123 OnpeﬂeneHHf:, (bU3UYEeCKU CMBICIT 1 14.05
MIPOU3BOTHOM




124 YpaBHEHHE KacaTelbHOU K TpaduKy 1 15.05
byHKIHH

125 YpaBHEHHE KacaTenbHOU K TpaduKy 1 15.05
byHKIIUN

o 16.05
126 [Ipoun3BoHBIEC 37IeMEHTAPHBIX (DYHKITHI 1
o 16.05

127 [Ipoun3BoHbIC 35IeMEHTAPHBIX (DYHKITHI 1

128 [Tpon3BoiHAs CyMMBI, TPOU3BEACHHSI, 1 19.05
YaCTHOTO ¥ KOMITO3HIIUU ()yHKITUI

129 [Tpou3BoHas CYMMBI, IPOU3BEICHHS, 1 19.05
YaCTHOTO U KOMITO3UIIMU (QYHKIIUN

130 [TponsBoiHAS CyMMBI, TPOU3BEACHHSI, 1 20.05
YaCTHOTO U KOMITO3UIIMU (QyHKIIUN

131 Konrponbnas padota: "[IponsBoanas” 1 1 20.05

132 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 1 2205
3HaHui: "YpaBHeHus"

133 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs 1 22.05
3HaHui: "Oyakun"

134 Hrorosas koHTpOIBHAS paboTa 1 1 23.05

135 HroroBas koHTpoNbHas paboTa 1 1 23.05

136 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AT 1 26.05
3HAHUU

OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIeIOBaHUIO (PYHKIIHM Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

02.09

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

04.09

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenne npou3BOIHON K
WCCIIeIOBaHHIO (PYHKIIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI
[IpuMeHeHne Mpon3BOJHOM K
WCCIIeIOBaHHIO (PYHKIIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

05.09

06.09

09.09

11.09

Haxoxnenne HanOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON

(GYHKIIMM Ha OTpe3Ke

13.09

Haxoxnenne HanOOIBIIETO U

16.09




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMU Ha OTpe3Ke

10

11

Haxoxgenne HanOoIbIIEr0 U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(YHKIIUM HAa OTPE3Ke

Haxoxxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GbyHKIMN Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

18.09

19.09

23.09

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

25.09

13

[Ipumenenne nporu3BOIHOMN ISt
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

26.09

14

15

16

[Ipumenenre npou3BOIHOM 11
HAXOXJCHUS HAUJTY4IlIEro peiieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIIOi UITH
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIION UITH
rpaduKom

27.09

30.09

02.10




03.10

17 Kommosurus ¢hyHKImit

18 Kommosurus ¢yHKImit 04.10

19 Kommnosumus hyHkmmii 07.10

20 FCOMeTpI/I‘-IeCIfI/Ie 00pa3bl ypaBHEHUH Ha 09.10
KOOpPJAMHATHOM INIOCKOCTH

21 FeOMeTqueCIEHe o0pa3bl ypaBHEHUH Ha 10.10
KOOP/AMHATHOH MJIOCKOCTH

99 KonrpomnsHas pabdora: "HccienoBanue 11.10
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO 14.10
1epBOOOPA3HBIX

24 IlepBooOpazHble y1eMEHTAPHBIX (DYHKIIHA. 16.10
[IpaBuia HaX0XICHHSI IEPBOOOPA3HBIX

o5 ITepBoOOpa3HBIE DTIEMEHTAPHBIX (QYHKIIHIA. 17.10
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

26 Hurerpain. I'eoMeTpuYECKU CMBICIT 18.10
UHTErpana

97 Brruncnenue onpenenéHHOro nHTerpaia 21.10
o gopmyne HoroTona-JleiiOnumna

28 Brrunciienne onpeneéHHOro HHTErpaa 23.10
o gopmysne HoroTona-JIeiiOnuna

29 [TpumMeHeHHne UHTErpaa s HaXOXKACHUS 24.10
TJI0IA e TIIIOCKUX PUTyp

30 [TpumeHeHHe UHTErpana A HaXOXKACHUS 2510

00BbEMOB reOMETPUUYECKUX TeT




[Tpumeps! pemennii qudQepeHIraIbHbIX

06.11

31 .
ypaBHEHHH

32 [Tpumeps! pemennii qudQepeHraIbHbIX 07.11
ypaBHEHHHA
MaremMaTHueckoe MOJECINPOBAaHHUE

33 peabHBIX MPOIIECCOB C MTOMOIIBIO 08.11
mudepeHIHaTbHBIX YPaBHCHUM

34 Kontponsnas pabora: "[leppoobpa3Has u 11.11
uHTerpan"

35 Tpuronomerpudeckue GyHKIUH, UX 13.11
CBOWCTBA U TpapuKu

36 Tpuronomerpudeckue GyHKIUH, UX 14.11
CBOMWCTBA U IrpapuKu

37 Tpuronomerpuieckue GyHKIUH, UX 15.11
CBOWCTBA U IrpapuKu

38 Tpuronomerpudeckne GyHKIIUH, UX 18.11
CBOMCTBA U rpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX 20.11
CBOWCTBA U TpapUKu
OT60p KOpHEHN TPUTOHOMETPUUECKUX

40 YPaBHEHUH C IIOMOILBIO 2111
TPUTOHOMETPHUECKONW OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C TOMOILBIO 22.11
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YpaBHEHUI C TOMOIIbIO 25.11

TPUTOHOMETPUYECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPHUECKHUX

43 YpaBHEHHUH C TTIOMOIIBIO 27.11
TPUTOHOMETPUICCKON OKPYKHOCTH
Pemenue TpuroHoMeTpUdeCKUX

44 28.11
HEPABCHCTB
Pemenne TpuroHoMeTprUIECKUX

45 29.11
HEPaBCHCTB
Pemenne TpuroHoMeTprUYECKUX

46 02.12
HEPaBCHCTB
Pemenue TpuroHoMeTpUYeCKuX

47 04.12
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (DYHKIIHIA. 05.12
Tpuronomerpuueckre HepaBeHCTBA"
OCHOBHBIE METO/IbI pEIICHUS

49 06.12
MOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

50 09.12
MMOKa3aTeIbHBIX HEPABEHCTB
OcHOBHBIE METOBI PELICHUS

51 11.12
MOKa3aTeIbHBIX HEPABEHCTB
OcHOBHBIE METOBI PELICHUS

52 12.12
MOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

53 13.12
Jorapu(MHUIECKUX HEPABEHCTB
OCHOBHBIE METOBI PELICHUS

54 16.12
norapuMHUYECKUX HEPABEHCTB
OcHOBHBIE METOBI PELICHUS

55 18.12

JIOFapI/I(I)MI/I‘{CCKI/IX HCPAaBCHCTB




OcHoBHBIC MCTOJbI PCHICHUS

56 19.12
Jorapu(pMHUUECKUX HEPABEHCTB
OCHOBHBIE METO/BI PELLIEHUS

S7 20.12
HppalMOHATIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PELLICHUS

58 23.12
UppaloHaAIbHBIX HEPABEHCTB
OCHOBHBIE METO/BI PELLIEHUS

59 25.12
UppaloHaIbHBIX HEPABEHCTB
OcHOBHBIE METO/BI PELLICHUS

60 26.12
HppalMOHATIbHBIX HEPABEHCTB
I'paduueckue MeTo bl peLIeHus

61 . 27.12
UppalOHAIBHBIX YPAaBHEHHH
I'paduueckue METOIbI pEeLICHNUS

62 . 13.01
UppalMOHATIbHBIX YpaBHEHUI

63 I'padrueckue METOIbI PELICHNUS 15.01
ITOKA3aTENIbHBIX YPAaBHEHUI

64 I'paduueckue MeTo bl peLeHus 16.01
II0Ka3aTeIbHBIX HEPABEHCTB

65 I'padnueckue MeToabl pereHus 17.01
JoTapu(PMUYECKUX YpaBHEHUM

66 I'paduueckue MeToIbI peLIeHus 20.01
Jorapu(MUIECKUX HEPABEHCTB

67 I'paduueckue MeTOIbI peLIeHUs 22 01
Jorapu(pMHUUECKUX HEPABEHCTB
I'padryueckue MeToabl pemeHus

68 MOKa3aTeIbHBIX U JIOTapU(OMUIECKIX 23.01

ypaBHEHUH




69

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHEHUU

24.01

70

I'padmyeckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

27.01

71

72

73

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPABEHCTB

Kontponbnas padota: "MppanmoHaibHbie,
MOKa3aTeibHbIE U JIoTapuMuuecKue
HepaBeHCTBA"

KomriekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpHUYEcKas (popMbI 3arucu
KOMIUJIEKCHOT'O YHUCIIa

29.01

30.01

31.01

74

KommiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUYEcKas (popMbI 3arucu
KOMIIJIEKCHOTO YHCIIa

03.02

75

76

Apudmerrueckue oneparum ¢
KOMIIJIEKCHBIMHU YU CJIaMU
Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMHU

05.02

06.02

77

N3o0pakeHne KOMIUJIEKCHBIX YnCeN Ha
KOOPJIUHATHON TUIOCKOCTH

07.02

78

79

N3o0pakeHne KOMIIJIEKCHBIX YnCel Ha
KOOPJMHATHOM TIOCKOCTH

®opmyna Myaspa. Kopau n-oii crenenu us3
KOMILIEKCHOT'O YHCIIa

10.02

12.02




80 ®opmyina Myaspa. Kopau n-oi crenenu us 13.02
KOMILJIEKCHOTO YHUCIIa
[IpuMeHeHne KOMIUIEKCHBIX YMCEI JUIs

81 penieHus (GU3NIECKUX ¥ TEOMETPHUECKHUX 14.02
3a1a4

82 KontponsHas pabdora: "KomiuiekcHble 17.02
yucna"

83 HatypanbHble 1 1ebie uncia 19.02

84 HatypanbHble u 1ienbie uncna 20.02

85 [IpumeHeHne MpU3HAKOB AETUMOCTH 21.02
LEJIbIX YUCEl

86 [IpumeHeHne MpU3HAKOB AETUMOCTH 26.02
LEJbIX YUCEIl

87 [IpumeHeHne NpU3HAKOB AETUMOCTU 27.02
nensix yucen: HOJl u HOK

88 [IpumMeHeHne TPU3HAKOB 1ETUMOCTH 28.02
nensix yucen: HOJl u HOK

89 [IpuMeHeHne NPU3HAKOB J1€TUMOCTH 03.03
LIEJIBIX YMCEJI: OCTATKH 110 MOJYJIIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTH 05.03
LEJIBIX YUCEJI: OCTATKH 10 MOIYJIIO
[IpuMeHeHne TPU3HAKOB JIETUMOCTH

91 LEJIBIX Yncell: aroput™ EBknuia mis 06.03
pelIeHns 3a/1a4 B LIEJIbIX Ynciaax

92 Kontponbnas pabdora: "Teopus memnbix 07.03

gucen"




93

Cucrema ¥ COBOKYITHOCTh YpaBHEHU.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIeACTBUSA

12.03

94

Cucrema 1 COBOKYITHOCTh YpaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEACTBUSA

13.03

95

96

OCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U

COBOKYITHOCTEH pallMOHAIbHBIX YPABHEHUI

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MppaLMOHATbHbBIX
ypaBHEHUH

14.03

17.03

97

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
COBOKYIIHOCTEH IMOKa3aTeJIbHbIX
ypaBHEHUH

19.03

98

OcHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEMN MOKA3aTeIbHBIX
YpaBHEHUU

20.03

99

100

101

OCHOBHBIE METOBI PELIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUECKUX
YpaBHEHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYTIHOCTEH JIorapu(pMU4YeCKUX
ypaBHEHUH

[IpuMeHeHNEe CUCTEM K PELIEHUIO
MaTeMaTHYeCKUX 3aJ]1a4d U 3a/1a4 U3
pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETALUs OTYYEHHBIX
pE3yJIBTAaTOB

21.03

02.04

03.04




HpI/IMeHeHI/Ie CHUCTCM K PCUICHHUIO
MaTeMaTHUYCCKUX 3aJ4a4 " 3aJja4 U3

102 pa3IUYHBIX 00JIacTel HAYKH U peaIbHON 04.04
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
pE3yNbTaTOB
[IpumeHeHrEe HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aa4 U 3a7a4 U3
103 pa3IUYHBIX 00JIacTel HAYKH U pPeaIbHON 07.04
KHU3HU, HTHTEPIPETAUS TOTYyYSCHHBIX
pe3yNbTaToB
Kontposnbnas pabora: "Cucremsi
104 paloHaIbHBIX, UPPALMOHATIBHBIX 09.04
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHeHUI"
105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu 10.04
106 PanmonansHbie HepaBeHCTBA C 11.04
napameTpamu
107 PanmonanbsHbIe CHCTEMBI C MapamMeTpaMu 14.04
108 WppanmroHansHbIe ypaBHEHUS, 16.04
HEPaBEHCTBA C TapaMeTpaMHu
109 HppanunoHalibHbIE CUCTEMBI C 17.04
napameTpamu
110 [TokazarenpHbIC ypaBHEHUS, HEPABEHCTBA C 18.04
napameTpamu
111 [TokazaTenbHbIE CHCTEMBI C TAPAMETPAMHU 21.04
112 Jlorapudmuueckue ypaBHEHUS, 23.04




HEPAaBEHCTBA C IapaMeTpamMu

113

114

Jlorapudmuueckre CUCTEMBI C
napameTpamu

Tpuronomerpuyeckue ypaBHEHHUS C
rnapameTpamu

24.04

25.04

115

TpuronomeTpruyeckue HEPaBEHCTBA C
napameTpamu

28.04

116

117

118

Tpuronomerpudeckue CUCTEMBI C
napameTpamu

[TocTpoenue u ucciaea0BaHUE
MaTeMaTHYECKUX MOJIEIICH peaabHbIX
CUTYALMI C IOMOUIbIO YPABHEHUH C
rapameTpamMu

[TocTpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENeN peabHbIX

CI/ITyaI_II/Iﬁ C IIOMOIIIbIYO CUCTEM ypaBHeHI/Iﬁ

C rmapamMmeTpamMu

29.04

30.04

05.05

119

[TocTpoenue u uccnenoBaHue
MaTEMATHYCCKHUX MOI[CJ'ICfI PCAIbHBIX

CI/ITyaI_II/Iﬁ C IIOMOIIIbIO CUCTEM ypaBHeHI/Iﬁ

C rmapamMmeTpamMu

07.05

120

Kontponbnas pabdota: "3agauu ¢
napamerpamu”

08.05

121

122

[ToBTOpeHue, 06001IeHNE,

cucTteMaTusanus 3HaHui: "YpaBHeHUs "

[ToBTOpenue, 06001IeHNE,

cUcTeMaTu3anus 3HaHui: "YpaBHeHus"

12.05

13.05




123

[ToBTOpenue, 060061IeHNE,
cucTeMaTu3anus 3HaHui: "Y paBHEHHUS.
Cucrembl ypaBHeHHI"

14.05

124

125

126

[ToBTOpeHue, 06001IEHNE,
cuctemaTtu3aius 3Hanuii: "HepaBencraa"
[ToBTOpeHME, 0000IIECHNE,
cuctematusanusa 3Hanuii: "HepaBencrsa"

[ToBTOpeHME, 0000MIECHNE,
cuctemaTusanus 3Hanuii: "HepaBencrsa"

15.05

15.05

16.05

127

[ToBTOpeHue, 06001IICHNE,
cucreMmarusauus 3Hanui: "lIponsBoaHas u
e€ npumeHeHue"

16.05

128

129

130

[ToBTOpeHME, 0000IIECHNE,
cucreMmarusauus 3Hanui: "lIponsBoaHas u
e€ npumeHeHue"

[ToBTOpenue, 06001IeHNE,
cucremarusanus 3Hauuii: "[Ipon3BogHas u
e€ npumeHeHue"

[ToBTOpenue, 0600IIEHNE,
cucTeMaru3anus 3HaHuii: "MHTerpan u ero
IpuMeHeHue"

19.05

19.05

20.05

131

[ToBTOpenue, 0600IIEHNE,
cucTeMaTu3anus 3Hanui: "OyHkiun"

20.05

132

133

[ToBTOpenue, 06001IeHNE,
cucrtemaTtusanus 3Hanui: "OyHkuun"
[ToBTOpeHue, 06001IeHNE,
cucTeMaTu3aius 3HaHui: "OyHkuun"

22.05

22.05




134

135

136

HTorosast KOHTpOJbHASA paboTa

HToroBast KOHTpOJIbHASA paboTa

[ToBTOpEeHME, 0000IIECHNE,
CUCTEMAaTHU3AIUs 3HAHHH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10

23.05

23.05

26.05







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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