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HOACHUTEJIBHAA 3AIIMCKA

VYyebnbiii Kypc «AnreOpa W Hayajga MaTeMaTUYECKOTO aHAJIN3a» SBISETCS
OJIHUM W3 Haubosee 3HAYMMBIX B IMpOrpamMMe CpeIHEro o0Iero odpa3zoBaHus,
IIOCKOJIBKY, C OJIHOM CTOPOHBI, OH O0OECHeYMBAET MHCTPYMEHTAJIbHYIO 0a3y ais
U3yYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, & C JPYroil CTOPOHbI, (POpMHUPYET
JIOTUYECKOE U aOCTPAaKTHOE MBIIUICHHE OOYYarOIIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUsI MH(OPMATUKU, OOILIECTBO3HAHMSI, UCTOPHUH, CJIOBECHOCTH U APYTHX
JUCUUIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBaloT
YHHUBEpPCAJIbHBIM SI3BIKOM COBPEMEHHOH HayKH, KoTopas (OopMyIupyeT cBou
JOCTHKEHHSI B MaTeMaTu4eckoi opme.

VY4eOHblil Kypc anreOpbl U Havall MaTeMaTHUYECKOro aHallh3a 3aKJiaJIbIBaeT
OCHOBY /I YCHEIIHOTO OBJIAJCHUS 3aKOHAMU (U3UKH, XUMHUH, OHOJIOTHUH,
MOHUMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTUSI SKOHOMUKHU U OOIIIECTBEHHOMN JKU3HU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX W KOMIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BaTh WX JUIsl JalTbHEHIIEro oOpa3oBaHUS U B
MOBCEAHEBHOM XH3HU. B TO ke Bpemsi oBiajeHue aOCTPaKTHBIMU U JIOTUYECKU
CTPOTUMHU KOHCTPYKLMSIMHU aireOpbl M MaTeMaTHYeCKOro aHajlu3a pa3BUBAET
yMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JOKa3bIBaTh
YTBEPXKIAEHUS C MOMOIIBI0 MHAYKIIMU U PACCYKIaTh JIEIyKTHUBHO, HCIOJIb30BATh
00001IEHNe W KOHKpETH3allnio, abCTparupoBaHWE M aHAIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBILLICHHE.

B xone usyuenus yueOHOro kypca «Anredpa M Hayaia MaTEeMaTHYECKOTO
aHaiM3a» O0ydYarolmuecs IMOJIY4YaroT HOBBIA OIBIT PEIICHHS MPUKIAAHBIX 3a/1ad,
CaMOCTOSITENIbHOTO MOCTPOEHUSI MAaTEMAaTHUUECKUX MOJENIEH peallbHbIX CUTYallUid,
UHTEPIPETAlUA  TOJYYEHHBIX  PEHIEHUH, 3HAKOMATCS C  IpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJIE, HAyKe U HCKYCCTBE, C
BBIJIAIOIIUMUCS MATEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOHbIii Kypc o0nanaeT 3HAYUTEIbHBIM BOCIUTATENIbHBIM MOTEHIHAIIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4YeOHbId MaTepual, CIOCOOCTBYIOIIUN
(GbOpMHUpPOBAHHIO HAYYHOIO MHUPOBO33PEHHS, Tak M d4epe3 creuuduky ydeOHOouH
NEeSATeNbHOCTH, TpeOyIomed MNpPOJOJIKUTENbHOW KOHLUEHTPAMd BHUMAaHUA,
CaMOCTOATENIbHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 32 IOJyYECHHBIN
pe3ynbTar.

B ocnHoBe wmetomuku oOydeHus anreOpe W HayajlaM MaTEeMaTHYECKOTO
aHaIN3a JIEKUT JeATEIbHOCTHBIA TPUHIUI O0OyUEHHUS.

B crpykrype yueOHOro kypca «Anredpa M Havajla MaTEMaTHYECKOTO
aHaJIM3a» BBIICIICHBI CIEAYIOIINE COAEPKATEIbHO-METOAUYECKUE TUHUN: «Yucna
U BBIUUCICHUS», « DYHKIIUU U Tpadukm», « YpaBHEHHUS U HEpaBeHCTBa», «Hadana
MaTeMaTU4ecKoro aHanuza», «MHoXkecTBa U JIOTMKa». Bce OCHOBHbIE



COJIEPKATENbHO-METOANYECKHE JHHUA HW3YYalOTCsl Ha NPOTSHKEHHHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpeaHero o0imero oOpa3oBaHMs, €CTECTBEHHO JOTOJHSS
JpyT ApyTra U MOCTENEHHO HACHIIAsCh HOBHIMH T€MaMH U pasnenamu. JlaHHBIN
y4eOHBIH KypC SIBISICTCS WMHTETPATUBHBIM, IIOCKOJIBKY OOBEOuHSIET B cebe
COJlep’)KaHWEe HECKOJIIbKMX MaTeMaTHYeCKHX IUCIHIUINH, TaKUX Kak anreodpa,
TPUTOHOMETPHS, MAaTEMaTHUECKUN aHAIM3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
noruka u apyrue. [lo mepe Toro kak oOydaromuecss OBIaaeBarOT Bc€ Oosee
MIMPOKUM MAaTEMAaTHYECKUM ammapaTroM, Y HUX IMOCJIeI0BaTeIbHO popMupyercs u
COBEpIIICHCTBYETCSI YMEHHE CTPOUTh MaTeMAaTUYECKyI0 MOJENb peaJbHOU
CUTYaIW¥, MPUMCHSTHh 3HAHUS, MTOJYYEHHBIC MPU W3YYEHUN y4eOHOTO Kypca, JJis
peIIeHUsI CAaMOCTOSTEIHHO CHOPMYIUPOBAHHON MAaTEMaTUYECKOW 3a7aui, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxarenpHo-MeTOquYeCKas JUHUS «YHuciaa W BBIYUCICHUS» 3aBEpIIACT
dbopMupOBaHrE HABBIKOB MCIOJIH30BAHUS JCHCTBUTEIBHBIX UMCEN, KOTOPOE OBLIO
HayaTO Ha YPOBHE OCHOBHOTrO 00111ero oopazoBanusi. Ha ypoBHe cpeaHero o0iiero
oOpa3oBaHHsi 0cobOe BHUMaHUE yJensercs  (OPMHUPOBAHUIO  HABBIKOB
pPaAIMOHAIBHBIX BBIYUCIICHHUM, BKJIIOYAIONIMX B CEOsI MCIIOJB30BAHUE PA3ITMUHBIX
dopM 3amucu 4Ymcla, YMEHHUE JeNaTh NPUKHUIKY, BBIMOIHITH MPUOINKEHHBIE
BBIYHCIICHUS, OIICHWBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYarOIMIMMCSI MHOXKECTBAa HaTypajbHBIX, IIEIbIX,
palMOHAIBHBIX W JCHCTBUTEIBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXXECTBOM
KOMIUIEKCHBIX 4hCel. B KaXaoM ©3 3THX MHOXKECTB pPaccMaTpUBAIOTCS
CBOWCTBEHHBIE €My clenuUyYecKue 3aJayd W OIEpaluu: JeJICHHe Haledo,
OTIEpUPOBAaHUE OCTaTKAaMU Ha MHOXKECTBE IIENBIX YHCEN, O0COObIe CBOWCTBA
palMOHANBHBIX M HUPPAMOHATBHBIX YHCEN, apu(METUIECKIE OMEpaIii, a TaKxKe
U3BJICUEHNE KOPHSI HATypallbHOM CTENEHM HAa MHOXECTBE KOMIUJIEKCHBIX YHCEIL.
bnaromapsi mociieqoBaTeNIbHOMY PACIIMPCHHUIO KpPyra HCIHOJIB3YEeMBbIX YHCENl U
3HaKOMCTBY C BO3MOKHOCTSIMH WX TPUMEHEHUS ISl PEIICHUs] Pa3TUYHbBIX 3ajad
dbopMupyeTcsi mpeaCTaBICHNE O €IUHCTBE MATEMAaTHKH KaKk HayKd W €€ pojH B
MOCTPOCHUU MOJIEJIeH peanbHOro0 MHUpPA, HIMPOKO HCIONB3YIOTCS O0O0OIIeHHE U
KOHKpETH3aIHs.

Jluanst «YpaBHEHHS W HEPAaBEHCTBA» peajM3yeTcs Ha TPOTSHKCHHH BCETO
o0yueHUsI Ha YpOBHE CpPEAHEro OOIIero o0pa3oBaHMs, MOCKOJIbKY B KaXJIOM
pasnene I[lporpaMMbl MpeaycCMOTPEHO peEIIeHHWE COOTBETCTBYIOIIMX 3anad. B
pesyibpTaTe OOydYaromiuecss OBJAACBAIOT PA3IMYHBIMH  METOJAMH  PEIICHUS
palMOHAIBHBIX, HPPAIMOHANBHBIX, TIOKA3aTENbHbIX, JIOTAPU(PMUYECKUX H
TPUTOHOMETPUUYECKUX ypaBHEHWH, HEPABEHCTB M CHCTEM, a TaKXke 3ajad,
cofiepkaiux mapameTpbl. llomydeHHBIE YMEHHS IIUPOKO HCIONB3YIOTCS TIpU
UCCIIeIOBaHUH (YHKIIUH C TIOMOIIBIO MPOU3BOIHON, MPU PEUICHUH MPHUKIATHBIX



3a/a4 U 3a7a4 Ha HaXOXKJIEHUE HauOOJBIINX U HAMMEHBIIUX 3HAYECHUN (PYHKIIHH.
JlanHasi comeprkatenbHasi TUHUS BKIIIOYAeT B ceOs Takke (OPMUPOBAHUE YMEHUMN
BBIMOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PaLUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKHX BBIPAKEHHUM, a TaKXKe BBIPAXKEHUH,
COJIepKalIiNX CTETeHn | JorapudMbl. braromaps wu3ydeHUIO anreOpandecKkoro
MaTepuaia TPOUCXOAWT  JajbHEiIlIee  pa3BUTHE  ANTOPUTMHYECKOTO U
abCTPaKTHOTO MBILIUICHUS OOydarolmuxcs, (GOPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxaeHuid, paboOThl C  CHUMBOJBHBIMM  (GoOpMaMu,  MpPEICTaBICHUS
3aKOHOMEpPHOCTEH M 3aBUCHUMOCTEW B BHJE PABEHCTB M HEpaBEHCTB. AureOpa
npeqiaraeT d(QQPEeKTUBHBIE WHCTPYMEHTBHl I PEIIECHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HATJSITHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKa HAYKU.

ConepxxarenbHo-MeToauueckass JUHUA «DyHKIMH U TpaQuKU» TECHO
NeperieTaeTCs ¢ APYTMMH JIMHUSMHU y4eOHOro Kypca, MOCKOJNBKY B KaKOM-TO
CMBICTIE 3aa€T MOCIEA0BaTENbHOCTh U3YUCHHs MaTepuaia. M3yuenue cTeneHHOH,
NOKa3aTEeNbHOM, TIOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIMIA, UX CBONCTB
U rpadMKOB, UCIOJIb30BaHUE (DYHKIUU U1 pelIeHus 3a7a4 U3 APYTHX YUeOHBIX
PEIMETOB U PEAbHON U3HU TECHO CBS3aHO KaK ¢ MAaTEMAaTHYECKHUM aHAJIU30M,
TaKk W C pEIICHHEeM ypaBHEHWH M HepaBeHCTB. [Ipu 3TOoM OonblIoe BHUMAaHHE
yaensieTcs: GOpMHUpPOBAHUIO YMEHUS BBIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXKITY
pa3IMYHBIMH BEIMYMHAMH, MCCIENIO0BAaTh MONYYCHHbIE (DYHKIIMHU, CTPOUTH UX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUU
U HAaBBIKOB, IMO3BOJSIOIIMX BBIpAXKaTh 3aBUCHMOCTH MEX]y BEJIMYMHAMU B
paznuyHOil (opme: aHaTUTUYECKOH, rpaduueckoil u cioBecHoil. Ero uzyudenwue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIIIEHUS, CIOCOOHOCTH K
0000IIEeHNIO M KOHKPETU3AINH, UCTIOJIH30BAHUIO aHAJIOTHIA.

ConepxarenpHas nuHus «Hadanma maremMaTrueckoro aHaian3a» IO3BOJSET
CYIIECTBEHHO PACHIMPUTh KPYT KaK MaTeMaTUYECKUX, TaK W MPUKIAJHBIX 3ajad,
JOCTYMHBIX OOYyYarOIKUMCS, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTh CTPOUTH
rpadUKy  CIOXKHBIX (DPYHKIMHA, OMpENeNaTb WX HauOONbIIME W HAUMEHbBIINE
3HAYEHUs, BBIYUCIATH IUIOMAAd (UTYp U OOBEMBI TeJ, HaXOIUTh CKOPOCTH U
YCKOpEeHHsI TipolieccoB. JlaHHas coaep)kareinbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUS MaTeMaTHYeCKHX MOJENEeH pealbHBIX CHUTYaIlUH,
MO3BOJIIET HAXOIUTh HAWIydlllee peIIeHHEe B TNPUKIATHBIX, B TOM YHUCIE
COLIMAJIbHO-I)KOHOMUYECKHUX, 3aJa4ax. 3HAKOMCTBO C OCHOBAMH MaTEMaTHYECKOIO
aHaiM3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (OPMAbHO-JIOTHYECKOTO U
KPEaTUBHOI'O MBIIUICHHS, (POPMUPOBAHUIO YMEHUU paCIoO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHHKe W HCKyccTBe. OOydaromuecs y3HAIOT O
BBIIAIONIUXCS pe3yJbTaTaX, IMOJYYCHHBIX B XOJ€ Pa3BUTHs MaTEMaTHKU Kak



HAyKH, U 00 UX aBTOpax.

CopepxarenpbHO-MeToaMYeCcKas JuHUsA «MHOXecTBa M JIOTMKa» BKIIFOYAET B
ceOsl 3JEMEHTbl TEOPUM MHOXKECTB M MaTeMaTh4yeckoil Joruku. TeopeTruxo-
MHOECTBEHHBIE IIPEACTABICHUS POHU3BIBAIOT BECHh KypC IKOJIBHOW MAaTEMATHKU
U TpejjararoT Hanbojiee YHUBEPCAIbHBIN S3BIK, OOBEAMHSIOMINN BCE pa3ieiibl
MaTeMaTUKH M €€ MPWIOKEHUH, OHMU CBS3bIBAIOT pa3HbIE MaTEMaTUYECKUE
JUCUUIUIMHBI W MX MPWIOKEHUs B eauHoe wenoe. I[loaTomy BaxkHO 1aTh
BO3MOXKHOCTb 0O0y4YaroleMycsi MOHUMaThb TEOPETUKO-MHOXKECTBEHHBIH SI3bIK
COBPEMEHHOW MAaTeMaTUKHU U UCIIOJIb30BATh €r0 JJISl BBIPAXKEHUS CBOMX MBICIIECH.
Jpyrum BaXXHbIM TPU3HAKOM MaTEMaTUKM KaK HayKd CJeAyeT NpU3HATh
CBOMCTBEHHYIO €l CTpOroctb OOOCHOBAHMM U CIIEIOBAHHE OMNpPEACIEHHBIM
OpaBuwiaM  IOCTPOCHMSI  JOKa3aTeIbCTB.  3HAKOMCTBO  C  3JEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIJICHUS
oOyyJaronuxcsi, Ho3BOJISIET UM CTPOUThH CBOU PACCYKICHHS HA OCHOBE JIOTMYECKHUX
npaBuil, POPMUPYET HABBIKK KPUTHUECKOTO MBILLIICHUS.

B yuebHoM Kypce «AinreOpa W HayaJla MaTeMaTHUYECKOrO aHaJU3a»
IPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYE€CKOIO MOJEIMPOBAHMS, KOTOPBIE INPU3BAHBI
crocoO0cTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHHUS MOJENEH peabHBIX
CUTyallMii, HCCIeOBaHUS AITHUX MOJENIEeW ¢ MOMOIIbI0 anmnapara aiareOpsl U
MaTEMaTUYECKOr0 aHaju3a, WHTEPIpPETAlH MOJYyYEeHHBIX pe3yJbTaToB. Takue
3a/1aHusl BIUIETEHBI B KAXK/IbIM W3 pa3/Ie]I0B MPOrpaMMbl, TOCKOJIbKY BECh MaTepHUal
y4e0HOro Kypca IIMPOKO HCHOJB3YyeTCs AJsl pelleHUs NpUKIagHbIX 3aaad. [lpu
pEIIEHUH  pealbHbIX  NPAKTUYECKUX  3a1ad  oOydyarouidecss  pa3BUBAIOT
HAO0JIIOATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCTIONB30BaTh  aHAJIOTHI0, 0000maTe W  KOHKPETU3HPOBATh  MPoOIEMy.
HestenpbHOCTh 1O (OPMUPOBAHUIO HABHIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHu3yeTcs B MPOIIecCce U3yUEHUS BCeX TeM yueOHOTo Kypca « Anredpa u Havasna
MaTEMaTUYECKOTO aHATTU3ay.

Ha wuzyuenne yueOHOro kKypca «Anredbpa M Hayala MaTEMaTHYECKOTO
aHanu3a» otBoauTcsa 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11
kjacce — 136 yacoB (4 daca B HEZENIO).



COILEPKAHUE OBYUEHUA
10 KJIACC

Yucaa 1 BIYMCICHUSA

Panmonansubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOIICHTHI,
OeckoHeuHble Mepuoanyeckue Apoou. Ilpumenenue apoOeit U MPOUEHTOB IS
peleHns NPUKIAAHBIX 3a7a4 U3 Pa3JIUYHbIX OTPACIEd 3HAHUM U PEANbHOM KU3HH.

JlelicTBuTENbHBIE 4YuCha. PanuoHanbHblE W UPPANMOHAIBHBIE YHCIA.
ApudmMernueckre  omepanMu ¢ JICWCTBUTEIBbHBIMU  uYuciaMu.  Momayib
JENUCTBUTEIBLHOTO YKCia U ero cBoicTBa. [Ipubmimk€HHbIE BHIYMCICHHUS, TIPaBUIIA
OKpYIJIEHUSI, IPUKHUAKA U OLIEHKA PE3YyJIbTaTa BHIYMCICHUMN.

Crenenbr ¢ wnenbiM nokazarenemM. bunom HerooTtona. Hcenonb3oBaHue
MOIXOSIIEH (POPMBI 3aMUCH ACUCTBUTEIBHBIX YHCEI JIJISl PEIICHUS MTPAKTUYECKUX
3a71a4 U MPEJCTABJICHUS JAHHBIX.

ApudmMeTnyeckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

Crenenp C panHOHAIBHBIM ITOKAa3aTeleM MW €€ CBOWCTBA, CTENEHb C
JIEUCTBUTEIILHBIM IIOKA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa mnorapudma. [lecsTuuHbie W HATypaJbHBIC
Jorapu@mel.

CuHyC, KOCMHYC, TaHI€HC, KOTAHT€HC YHUCJIOBOrO apryMeHTa. APKCHUHYC,
APKKOCHHYC M apKTaHT'€HC YHUCIOBOTO apryMeHTa.

YpaBHeHUS U HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHBbIE MpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCUIIBbHBIE ypaBHEHUSI M ypaBHEHHs-CieAcTBUsA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRBA.

OCHOBHBIE METO/JIbI PEIICHUS IEIBIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUN U
HEPABEHCTB. MHOrO4YJIeHbl OT OJHOW MNepeMEeHHOM. JleneHue MHOrodjieHa Ha
MHOTOWIEH C ocrarkoM. Teopema be3y. MHorowiensl ¢  UEIbIMHU
kod(ppunnentamu. Teopema Buera.

[IpeobpazoBaHus YMCIOBBIX BBIPAKEHUN, COACPIKAIINX CTETICHU U KOPHHU.

HppaumnonanbHbie YpaBHEHHUS. OcHOBHBIE METO/IbI pelIeHus
UppallMOHATbHBIX YPABHEHUH.

[TokazarenbHble ypaBHEHUS. OCHOBHBIE METOJIBI PEIICHUSI MOKA3aTEIbHBIX

YPaBHEHUM.

[IpeoOpazoBanue BhIpaXKEHUH, COIEPKAILUX JOTapU(DMBI.

Jlorapudmuueckue YPaBHEHHUS. OCHOBHBIE METO/BI pemeHns
Jorapu(MUYECKUX YPaBHEHHI.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyJIBL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHue TPUroHoOMETPUYECKUX YPABHEHU .



Pemienne cucrteM NIHMHEHHBIX ypaBHEHMH. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHMil. OnpenenuTens MaTpuilbl 2X2, €ro TreoOMETPUYECKUH CMBICI H
CBOMCTBA, BBIUMCJIIEHUE €r0 3HAYCHMSI, TPUMEHEHUE ONPEACIIUTENS I PEIIEHUs
CUCTEMbl JIMHEMHBIX YypaBHEHUHU. PelieHne MNpUKIAAHBIX 3a7a4 C IOMOIIbIO
CHCTEMbl JIMHEWHBIX ypaBHEHUU. lMcciaemoBaHue MOCTPOCHHOM MOJIEIH C
IIOMOIIIBIO MATPHI] U OTIPEIEITUTEIIEH.

[TocTtpoeHne maTreMaTUYECKUX MOJENIEN PEAIbHOM CUTYyalUH C MOMOIIBIO
YPaBHEHUW U HEPABEHCTB. lIpuMeHEHHE ypaBHEHMI U HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a7ad M 3a/Jady M3 pa3IMyHbBIX o0JacTel HayKu M pealbHOU
AKU3HH.

DYyHKIUU U TPAPUKHU

@OyHkius, crnocoObl 3amanus (QyHkuu. B3anMHO o00paTHBIE (QYHKIUH.
Komnosumus  ¢ynkuuit. 'paduk QyHKIuu. nemMeHTapHble TpeoOpa3zoBaHUs
rpa@uKoB QyHKIMMA.

OO6nactb onpeneneHuss U MHOXKECTBO 3HaueHUd (yHkuuu. Hymu QyHkuuu.
[TpoMexyTku 3HaKOMOCTOSIHCTBA. YETHBIE U Heu€THbIe QyHKIUU. [lepuoanueckue
dbynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMHU. MaKCUMyMbl M1 MUHHUMYMBbI
dbynkuuu. Hanbomnpiee n HaumMeHbliee 3Ha4eHus1 GYHKIIMHA HA POMEXKYTKE.

Jluneiinas, KBaJpaTu4Has W JIpOOHO-TUHEWHAas (YHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNE U MTOCTPOEHUE UX IPauKOB.

CrenenHas QpyHKIMS C HaTypaJdbHBIM M LENbIM MoKa3areneMm. EE€ cBoiicTBa u
rpaduk. CpoiicTBa U rpaduK KOpHS N-OM CTENEeHH Kak (GyHKIUU OOpaTHOU
CTEIEHH C HAaTYpPaJIbHbIM [TOKA3aTEJIEM.

[TokazarenbHass U norapupmuyeckas (yHKUHUUA, UX CBOWCTBA M TpaduKH.
Hcnonp3oBanue rpadukoB QyHKINN A PEIICHUS] YpaBHEHUI.

TpuronoMmerpuueckass OKpYKHOCTb, OIPEAEICHUE TPUTOHOMETPUYECKUX
(GyHKIMNA YUCIOBOTO apryMEHTA.

QDOYHKIMOHAJIBHBIE 3aBUCMMOCTH B pEaJbHBIX IMPOLECCAX U SBIICHUSIX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajan3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHus IOcCJeaoBaTeIbHOCTEH. MeTon
MaTeMaTU4ECKOU WHYyKIIUH. MoOHOTOHHBIE U OrpaHUYCHHBIC
NOCJIEN0BATENBHOCTH. VICTOpUS BO3ZHMKHOBEHUS MAaTeMaTUYECKOTO aHaNIM3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuuecKas rnporpeccud. beckoHeuHo yObIBaromiast
reoMmerpuueckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIEH MeOMETPUUECKON
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAJIbHBIN pocT. Hucno €. @opMyJia CI0KHBIX
npoueHToB. Mcnomp30BaHWE NPOTPECCHMH I PELICHUS pEeajbHbIX 3a/1ad
IIPUKJIATHOTO XapaKTepa.



HenpepriBuble (yHkimu U ux cBodcTtBa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yukiuil. CBoiicTBa (PyHKUMI HENPEPHIBHBIX Ha OTpe3ke. Meron
VHTEPBAJIOB Il PELICHHUS HEPaBEHCTB. lIpMMeHEHHE CBOWCTB HENPEPBIBHBIX
byHKUMNA U1 peleHus 3a1ay.

[lepBas u BTOpas npousBoaHbie PpyHKIMU. OnpeaeneHrue, reOMeTpUIECKUN U
(U3HYECKUIl CMBICT TPOU3BOAHON. Y paBHEHUE KacaTeIbHOU K rpaduKy QyHKIHUU.

[IpowsBognbie  snemeHTapHbIXx  GyHKIMA.  [IpomsBomgHass ~ CyMMbl,
MPOU3BECHUS, YACTHOTO U KOMITO3UIIMH (PYHKITUH.

MHo:xecTBa U JIOTMKA

MHoOXecTBO, Omepald HaJ MHOXKECTBAMU M KX CBOMCTBA. Jluarpammsbl
Oinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUS PEAbHBIX IPOLECCOB U SIBJICHUM, NPHU PEUICHUU 3a4ad U3 JIPyTuX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEICTBUE,
NIOKa3aTeIbCTBO, PABHOCHUJIBHBIE YPABHEHMS.

11 KIIACC

Ymncsia v BBIYMCJIEHUS

Harypanshbie u nensie yucna. [IpuMeHeHre npu3HakoB ACIUMOCTH IENBIX
qyucesn, HauOonbmui obnuid genutens (nanee — HOJl) m HamMmeHblee oOree
kpatHoe (nanee — HOK), octaTtkoB o moayito, airoputmMa EBkiuaa juist pemeHus
3a/1a4 B I1I€JIBIX YHCIIAX.

KommekcHpie uwncna. AnreOpamdeckas W TPUTOHOMETpUYECKas (HOPMBI
3aMUCcH KOMIUIEKCHOTO 4YHcia. ApudMeTHYecKre orepanud ¢ KOMIUIEKCHBIMU
yucinamu. M3o0pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna MyaBpa. KopHu n-oi cTeneHr U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PENICHHs (PU3MUECKUX U TEOMETPUICCKUX 3a71ad.

YpaBHeHUS U HEPABEHCTBA

CucrteMa U COBOKYNHOCTb YpPaBHEHHM M HEPABEHCTB. PaBHOCHIIbHBIC
CHUCTEMBI U CUCTEMBI-CIIe/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTRA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  YpPAaBHEHHH C  IMOMOILBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpru4eCKUX HEPaBEHCTB.

OcCHOBHBIE METOJbI PEIICHUS] TOKA3aTENbHBIX U JOTrapuMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPAIMOHATBHBIX HEPABEHCTB.

OcCHOBHBIE METOJBI PEIICHUSI CUCTEM M COBOKYIMHOCTEH paliOHAJIbHBIX,
UPpalMOHATBHBIX, TTOKA3aTEIbHBIX U JOTapU(MUYECKUX YPABHCHHI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IApAMETPaMHU.

[IpumeHeHne  ypaBHEHUM, CHCTEM W  HEPAaBEHCTB K  PEUICHUIO



MaTEeMaTUYECKUX 3aJady M 3aJady M3 pa3IMyHbBIX O0JacTel HAyKu U pealbHOU
KU3HU, UHTEPIPETALMS MOTYYEHHBIX PE3YyJIbTATOB.

DOyHKIMY U TPaPUKH

I'paduk kommosunmm QyHkui. I'eomerpuueckue oOpasbl ypaBHEHUN U
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpruyeckne PyHKIUU, UX CBOMCTBA U IPAPUKH.

I'paduaeckne mMerompl pemieHWs ypaBHEHHN W HepaBeHCTB. [ 'padudeckue
METO/bI PEILICHHUS 3a]1a4 C TapaMeTpPaMH.

Ucnonb3zoBanue rpadukoB (QYHKUMNA [JIs1 UCCIENOBAHMUS TPOLECCOB U
3aBUCUMOCTEH, KOTOPbI€ BO3HHUKAIOT IPU PELICHUU 3a/ady U3 APYruX y4eOHbIX
MPEIMETOB U PEATIBHOM KU3HHU.

Hauana MaTeMaTH4eCcKOro aHajan3a

[IpumeneHre NMPOU3BOJHON K UCCIEOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTH U
sKcTpeMyMbl.  Haxoxnenue — HauOonblIero M HAMMEHBIIErO0  3HAYEHUU
HENpepbIBHON (YHKLHUU Ha OTPE3KE.

[IpuMmeHeHne TPOU3BOJHOM JISI HAXOXKACHUS HAWIY4IIEr0 pEIICHUS B
NPUKIAIHBIX 3a/adax, JUIsl ONpPEACNICHUS] CKOPOCTH M YCKOPEHHs Ipolecca,
3a1aHHOTO (DOPMYIION WU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKUMH. [IpaBuna Haxox1eHNs TepBOOOPaA3HbIX.

Hnrerpan. I'eomerpuuecknit CMBICHI WHTErpaa. Brruucnenue
onpenenéHHoro uHTerpana o ¢popmysie Herorona-JleiOuuna.

[IpumeHeHue uWHTErpana Mg HaxXOXJEHHUS IUIoIaaed IUIoCKuX (uryp u
00BEMOB r€OMETPUYECKHX TEI.

[Ipumepsr pemennii  auddepeHIaTbHbIX ypaBHeHHH. Marematuyeckoe
MOJICIMPOBAaHUE peajbHBIX TPOIECCOB € MOMOILIBI0  auddepeHIHnaTbHbIX
YPaBHECHUU.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIVBJIEHHBII VPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakaaHCKOr0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3HUIINH 00yJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOTO  00ImecTBa,  NPEICTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
Ipoleayp TPakKIaHCKOTO o0IecTBa (BBIOOPHI, ONPOCHI M JIPyroe), yMeHHue
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBHUM C HX
GYHKIUSIMY ¥ Ha3HAYCHHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUUCKON TPaXAaHCKON MIIEHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY M HACTOSIIIEMY POCCUICKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUUCKONW MAaTE€MaTHYE€CKOW IIKOJIBI,
UCIIOJIb30BAaHUE JTHX JOCTIDKCHHM B JPYTMX HayKax, TEXHOJOTHSX, cdepax
YKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAHME JTYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO TMOBEJICHUS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKH U JEATEIIbHOCTbIO YYEHOr0, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIECHUWE K MUPY, BKIIOYAash ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/a4, PEHICHUH, pacCy ICHHUHN, BOCIPUUMYNBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nyecKoro BOCIMTAHMS:

cOpPMUPOBAHHOCTh yMEHHUS NPUMEHATh MaTeMaTU4YeCKHe 3HAHUS B
MHTEpecax 3I0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 370pOBBIO (3JI0pPOBOEC IHTAHHUE, COATAHCHPOBAHHBIA PEKHUM 3aHITHH U
OTJIbIXa, peryisipHas (pu3udeckas aKTUBHOCTH), (U3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN JAESATEILHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYIdy, OCO3HAHME IIEHHOCTH TPYJOJIOOUs, HHTEpPEC K
pasnuyHbiM  chepaM  MPOPECCHOHAIBHOW  JCATEIBHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccun W pealu3oBBIBATH COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaT€MaTHYeCKOMY  OOpa3OBaHUIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEW KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTUIO B PEIICHUU MPAKTUYECKHUX 3a]1a4 MaTEMAaTHYECKOM HaIPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  AKOJIOTMYECKOW  KYJIbTYphbl, TOHUMAHHE BIIUSHUS
COIMATIbHO-DPKOHOMUYECKHUX TMPOIECCOB Ha COCTOSIHUE MPUPOJIHON M COIMATBbHOU
cpeapl, OCO3HAHUE TII00ATBPHOr0 XapakTepa dKOJIOTHYSCKUX MPoOIeM, OpUCHTAITUS
HAa TPUMCHEHHE MaTEMaTHYEeCKUX 3HAHWN IS pelnieHus 3agad B 00JacTu
OKpYy>Kalolllel cpenpl, IUIAHUPOBAHUE IIOCTYNIKOB U OIICHKM HUX BO3MOXXHBIX
MOCJICACTBUMN JIJIs1 OKPY>KAIOIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKW U OOIICCTBEHHOM  MPAKTUKH, TOHUMaHUE
MaTeMaTH4YeCKOW HayKh Kak c]epbl 4YeloBEeYeCKOW MesATebHOCTH, 3TaroB €&
pa3BUTUSIT M 3HAYMMOCTH JUIsl DPa3BUTHUS [UBUJIU3AIMU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOM KyJIbTypoll KakK CpEJCTBOM TMO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBIIATh MNPOCKTHYIO W HCCIEIOBATEIbCKYIO JIESITEIbHOCTh
WHJMBUIYaJIbHO U B TPYTIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble 1ornueckue aAeiicTBU:

BBIABJISAITH U XApPAKTEPU30BATh CYLICCTBEHHBIE IMPU3HAKA MATEMATHYECKUX
O0OBEKTOB, TOHSATUH, OTHOIICHUW MEXAY TOHATHUAMHU, (QOPMYIHPOBATH
OTpe/ICJICHUS TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCcCU(UKAIIUHU,
OCHOBAHUSI 111 000OIIEHHS U CPAaBHEHUS, KpUTEPUHU MPOBOJUMOI0 aHAIIN3A;

BOCIIpHHUMATh,  (HOpMyIUpoBaTH U  TPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, € AMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSA3U U MPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOMIOJACHUSAX U YTBEPXKICHUSIX, MpeasiaraTb KPUTECPUU IS
BBISIBJICHUS 3AKOHOMEPHOCTEN U ITPOTUBOPEUHIL;

JIeJIaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
VWHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JJOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM
(IpsiMbIe ¥ OT MPOTUBHOTO), BHICTpAUBATh ApTryMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOWpATh CMmoco0 pemieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIlEHHUsA, BbIOMpaTh HauOoyiee MOAXOASAIMMM ¢ y4€ToM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBareabcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK WCCIIEIOBATEIbCKH WHCTPYMEHT TIO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCHUPYIOUIUE  MPOTHUBOpEUHE,  MpoodsieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OPMHUpPOBATH TUIOTE3y, APTYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIETOBAHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYEeCKOTr0 00BEKTa, SBIICHUS, TIPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMHU, SIBICHUSIMU, IIPOIECCAMU;

CaMOCTOATENbHO (OPMYIUPOBATH OOOOIIECHUS U BBIBOJABI IO pe3yjbTaTam
NPOBEAEHHOIO  HAOJIONEHMS, WCCJICNOBAHUS, OIICHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

MPOTHO3UPOBATh BO3MOXXHOE pAa3BHTHE IMpoOIecca, a TakKe BbBIJBUTATh
MPETNOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmaumeii:

BBISBIIATH JACHUIIMTHI HHPOPMAIUH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JJIS PEIICHUS 3a]a4H;

BBIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh M HWHTEPIPETUPOBATh HMH(OPMAIIMIO PA3TUYHBIX BUIOB U
dbopm mpeacTaBIeHNUS,

CTPYKTYPUPOBAaTh MHGOPMAIHMIO, TPEACTABIATh €€ B PAa3IMYHBIX (OpMax,
WUTIOCTPUPOBATH TpadhUUIECcKH;

OIICHUBATh HaAEKHOCTD uH(bopMaIu 1o CaMOCTOATEILHO
c(hOpMyITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIe YHUBepPCAJIbHbIE YUeOHbIe 1elCcTBHUS

OoOmmenmne:

BOCIIPHHUMATH U POPMYJIHPOBATH CYXKIACHHUSI B COOTBETCTBHH C YCIIOBUSIMH U
HEISIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXAaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX W THCHMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOIy PEIICHUS 3aadH,
KOMMEHTHPOBATH IMOJTYYCHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJICHHS 3a/iaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOI TEMBI,
npoOeMBbl, pemaeMol 3aJadd, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOHWCK
pEIIeHMs, COIMOCTABJISATh CBOM CYXKICHHUS C CYXKICHUSIMH JPYTUX YYaCTHUKOB
Jvajaora, oOHApYKUBAaTh Pa3lIMude M CXOJICTBO IO3WIIMH, B KOPPEKTHOH (opme
bopMyIIMpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

IIPEJICTABIIATh PE3yJIbTaThl PEIICHHS 3aJ1aud, SKCIIEPUMEHTA, MCCIICIOBaHUS,
MIPOEKTa, CaMOCTOSATEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4ETOM 3aaad
MIPE3EHTAIlMN U 0COOEHHOCTEH ayIUTOPHUH.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUSA



Camoopranusanus:

COCTaBIIAThH IUIaH, aJITOPUTM PEUICHUS 3aJa4M, BBIOUPATh CIIOCOO PEIICHHUS C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUHN C Y4ETOM HOBOM MH(OpMAIUu.

CaMOKOHTPOJIb, SMOUMOHAJbHbIH NHTEJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  pediekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBHUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMy CaMOMPOBEPKH, CAMOKOHTPOJS Tpollecca M pe3yjbTaTa pelieHus
MaTeMaTU4eCKOM 3a/1a4H;

NpEeABUICTh TPYJHOCTH, KOTOPhIE MOTYT BOSHUKHYTh MPHU PEIICHUU 3ajauH,
BHOCUTh KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX,
HAWJICHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTAaTa LIETU U YCIOBUSAM, OOBSICHATH TPUUUHBI
JIOCTUKEHUS WJIM HEJOCTUKEHUS PE3yJIbTaTOB JIEATCIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATeJILHOCTD:

MOHUMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUILYAIbHOU
paboTbl MpU pEHIeHUH Y4YEOHBIX 3aJa4, MPUHUMATh 1€Jb COBMECTHOM
NEeSATEeIbHOCTH, IUIAHUPOBATh OPraHU3aAIllMI0 COBMECTHOM palOThl, paclpenessiTh
BUJIbI palboOT, JOroBapuBaThCS, OOCYX JaTh TMPOIECC M pe3yJbTaT paboThI,
0000111aTh MHCHHSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPyNMOBBIX ¢opMax paboThl (00CyxkaeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYPMbl» ¥ HHbBIE), BBIIOJHATH CBOK YacTb pabOThl U
KOOPJAWMHUPOBATh CBOW JACHUCTBHUS C JPYTMMHU YJ€HaMH KOMAaH[bI, OICHUBATh
KaueCcTBO CBOEr0 BKJIaJia B OOMIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSL.

HPEAMETHBIE PE3YJIBTATDBI

K konny oOyuenus B 10 kjacce oOyyaromuidcs TOJYYHUT CIEAYIOIINE
peAMETHbIE PEe3yJIbTaThl MO OTIEIbHBIM TeMaM pabouell MporpamMmbl yueOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOr0 aHAIN3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpUPOBATh MOHATHUSMHU: PAIMOHAIBHOE YHUCIO, OECKOHEYHas
nepuoandecKkas JaApoOb, TPOILEHTHI, HPPANUOHAIBHOE YHCIO0, MHOXECTBA
palMOHATIBHBIX U IEUCTBUTENBHBIX YUCEI, MOYJIb JEUCTBUTEIBHOIO YHUCIIA;

OPUMEHSTh JpOoOM ¥ TPOLEHTHI JUIsl PEIICHHUs TPHUKIAJAHBIX 3a1ad U3
PAa3JIMYHBIX OTPACJIEN 3HAHUU U PEATIbHOU JKU3HU;

MPUMEHSTH NMPUOIMKEHHBIE BBIYUCIICHUS, IPABUJIAa OKPYTIICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYUCIICHUN;



CBOOOJHO ONEPUPOBATHh MOHITHEM: CTENEHb C LEJIbIM IIOKa3aTeleM,
UCTIOB30BaTh MOAXOIALTYI0 (POPMY 3aMUCH JIEHCTBUTEIBHBIX YHCEN AJSl PEIICHHUs
INPAKTUYECKUX 3a]a4 U NIPEICTaBICHUS JAHHBIX;

CBOOOJHO ONEPUPOBATh MOHATHEM: ApUPMETHUECKUNA KOPEHb HATypajbHOU
CTENEHHU;

CBOOOJIHO OIEPUPOBATH MOHATHEM: CTEIIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOZHO OIEpPUpPOBaTh MOHATUSAMHU: JIOTapudM UHCTa, JECATHYHBIE U
HaTypaJibHbIE JIOTapU(PMBbI;

CBOOOZHO ONEPUPOBATh MOHITUSIMM: CUHYC, KOCHUHYC, TAHT'€HC, KOTAHI'€HC
YHUCIIOBOT'O apTyYMEHTA;

ONEepUpPOBaTh MOHATHIMH: APKCUHYC, aPKKOCHHYC M apKTaHIE€HC YHCIOBOrO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJIHO OINEpUPOBATh MOHATUSMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U yPABHEHUSI-CIIEICTBUS, PABHOCUJIbHbIE HEPABEHCTBA,

OPUMEHATh PAa3JIMYHbIE METOJAbl PEIICHHUS palUOHAIBHBIX M JIpOOHO-
palMOHAIBHBIX ypPaBHEHUH, NIPUMEHATH METOJ HWHTEPBAJIOB JUISl PELICHHUS
HEPABEHCTB;

CBOOOJHO OIEpPUPOBATH MOHATUSIMHU: MHOTOWIEH OT OJHOW NEepeMEHHOMH,
MHOTOWIEH C LeNbIMA KO3((PUIIMEeHTaMU, KOPHU MHOTOWIEHA, HPUMEHSAThH
JIEJIEeHHE MHOTOWIEHAa Ha MHOT'OYJIEH C OCTAaTKOM, TeopemMy be3y u treopemy Buera
JUISl peLIeHUs 3a]1a4;

CcBOOOZHO ONEpUpOBaTh NOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHMI,
MaTpulla, ONpPENETUTEeNb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUU CMBICI,
UCIIOJI30BaTh CBOMICTBA ompenenurens 2 X 2 Juisl BBIYUCICHHUS €ro 3HauyeHus,
OPUMEHATh ONPENEIUTENN JUIsl PELIEHUST CUCTEMBbl JIMHEWHBIX YpaBHEHUH,
MOJIEJIMPOBATh PEAJbHbIE CUTyallMH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPaBHEHUH,
UCCJIeIOBAaTh MOCTPOEHHBIE MOJEIM C TOMOILIBIO MaTpUIl W OINpPEICIUTENEH,
MHTEPIPETUPOBATH NOJYUECHHBIN PE3YNIbTAT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBHM C KOPHSAMHM [UIsl [peoOpa3oBaHUs
BBIPAKCHU;

BBINOJIHATH Ppeo0pa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPIKALINX CTEIIEHH C
palMOHAIBHBIM [TOKA3aTENEM;

UCIIOJIb30BaTh CBOICTBa norapu(pMoB IS npeoOpa3zoBaHus
norapu(MUYECKUX BBIPAKEHUH;

CBOOOZHO ONEpUPOBATh MOHATHUSMU: HppalOHAIbHbIE, MOKa3aTelbHbIE U
norapu(MUUYECKHE YPAaBHEHUS, HAXOAUTh UX PELICHUS C OMOILBIO PABHOCHIIBHBIX
NePEX0A0B WM OCYIIECTBIISISI IPOBEPKY KOPHEH;

IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYIIBI Ui TPeoOpa3oBaHus



TPUTOHOMETPHUUYECKHUX BBIPAXKECHHI;

CcBOOOZHO OMNEpUpOBaTh MOHSATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHE,
OPUMEHATh  HEoOXOoAuMble (GOpMyJbl  JUIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJIEIMPOBAaTh peajbHble CUTyalldd Ha S3bIKE anreOpbl, COCTaBIATh
BBIDAKECHUSI, YpaBHEHMS, HEPAaBEHCTBA II0 YCJIOBHMIO 3aJadd, MCCIEI0BATh
MOCTPOEHHBIE MOJIENIU C MCIIOJIb30BAHUEM aIlfapara ainreopsbl.

DOyHKUMH U TPAPUKH:

CBOOOZHO ONEpPUPOBATH MOHATHAMU: (YHKIMS, CIIOCOOBI 3a0aHUs (PYHKIIHH,
B3aMMHO OOpaTHble (QYHKUIUH, KoMHo3uuus GyHKUMA, Tpaduk QyHKUIUH,
BBITIOJIHATH 3JIEMEHTApHBIE TTPeoOpa3oBanus rpaduKkoB PyHKINIA;

CcBOOOZHO OINEpPUPOBATh MOHATUAMH: OOJIACTH ONpPEACNIECHUS U MHOMXKECTBO
3HaYeHUH QYHKIMH, HYJIU QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO OMEpUpPOBATh TMOHATUAMH: YETHbIE M HEUYETHBIE (PYHKIUH,
nepuoanyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKUHU, MAKCUMYMbI U
MUHUMYMBI (YHKUIUK, HaumOoJblllee M HaWMEHbIee 3HauyeHHEe (YHKIUU Ha
IPOMEKYTKE;

CBOOOIHO ONEpPUPOBATh NOHATUAMMU: CTENEHHAs (QYHKIUS C HATYPAJIbHBIM U
HedbIM ToKa3zarenaeM, rpapuk CTeneHHOW (YHKIMHM C HAaTypaJlbHBIM M IEJbIM
noKasareyieM, rpauk KOpHsS N-OM CTENEeHH KakK (yHKIHH OOpaTHOW CTENEeHU C
HATypaJbHBIM 0Ka3aTEeJEM;

ONEepUpPOBaTh MOHATHUAMMU: JIMHEIHAas, KBaJpaTU4Has U JIpOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U TIOCTPOEHHUE UX IPAPHUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSAMHM: IOKa3aTelbHas M Jorapudmuueckas
(GYHKIIMM, UX CBOMCTBA M TpadUKH, HCIOIB30BaTh MX TpaduKH AN pEIieHUs
YPaBHEHUN;

CBOOOZIHO ONEpUpOBaTh NOHATUAMU: TPUTOHOMETPUYECKAST OKPY’KHOCTD,
ornpe/ieleHue TPUTOHOMETPUUYECKUX (PYHKIIMNA YUCIOBOIO apTyMEHTa;

UCIIOJIb30BaTh Trpapuku (YHKUMA JUIsI  UCCIENOBAHMS IPOLIECCOB U
3aBUCUMOCTEHN MPHU PELICHUH 3a/1ad U3 JPYTUX y4eOHBIX NPEIMETOB U PEealbHOU
KU3HU, BBIpaXaTh (JOPMyJIaMU 3aBUCUMOCTH MEXK/y BETUUMHAMU;

HavaJyia MaTeMaTH4€CKOro aHAJIM3Aa:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: apU(pMETHUYecKas U TreoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpruuecKasl Iporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAIBHBIA POCT, GOpMyJia CIOKHBIX MPOIEHTOB, UMETh IPEICTaBICHHE
0 KOHCTAHTE;

UCIIOJIB30BaTh IIPOTPECCUM I PELICHUs pealbHBbIX 3a4ad IPUKIATHOTO
XapaKkTepa;

cBOOOHO OTEPUPOBATH MOHITHSIMHU: TTOCIEIOBATEILHOCTD, CIIOCOOBI 3a/1aHNUs



NOCJIEIOBATENbHOCTE, MOHOTOHHBIE M OTPAaHUYEHHBIE IOCIEIOBATEIBHOCTH,
NOHUMATh OCHOBBI 3apOXKJEHUS MaTeMaTHYECKOro aHajiu3a KaK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OIEPUPOBATh TMOHATHSIMHU: HEMpEepbIBHbIE (GYHKIHUHU, TOYKHU
paspsbiBa rpaduka GyHKIUHA, ACUMIITOTHI rpaduka QyHKINY;

CBOOOJHO OIEpUpOBaTh MOHATHEM: (GYHKIIUS, HEMpEphIBHAs Ha OTPE3KeE,
MPUMEHSITH CBONCTBA HEMTPEPHIBHBIX (DYHKITUHN JJI PEIICHUS 337124,

CBOOOJTHO OIEpPUPOBATh TMOHATHSMHU: TIEpBas W BTOpas IPOU3BOJIHBIE
byHKIMYU, KacaTenbHas K rpaduky QyHKIUN;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOTO U KOMIO3UIIUU
NBYX (YHKIIMH, 3HATh TPOU3BOHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh TEOMETPUUECKUN M (U3MYECKUN CMBICT MPOU3BOTHOM IS
penieHus 3aaad.

MHo:xecTBa M JIOTHKA:

CBOOOJHO  OMEpUPOBATH  MOHATUSIMU:  MHOXXECTBO, OINEpalud  Haj
MHOXECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT AJisl ONMCaHUs PEaJIbHbIX
IPOLIECCOB U SIBJICHUM, IPY PEIICHUU 3a]1a4 U3 APYTHUX yUeOHBIX MPEAMETOB;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: OIPEICICHUE, TEOpeMa, ypaBHEHHUE-
CJIEICTBHE, CBOMCTBO MaTEMAaTHYECKOT0 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHBIE
yYpaBHEHHUS U HEPABEHCTBA.

K konmy oOyuenus B 11 kjacce oOyyaromuics TOJNYYHUT CIEAYIOIINE
IpeIMETHbIE PE3yJIbTAThl MO0 OTACJIbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «Anredpa U Havyajla MaTEMaTUYECKOI0 aHaIU3a»:

Yncsia v BIYMCJICHUS:

CBOOOJTHO OMEPHPOBATH TOHATHSAMHU: HATypalbHOE U IIE€JI0€ YHUCIIO,
MHO)XECTBA HATypPaJbHBIX M IEJIBIX YHUCEN, MCIOJb30BaTh MPU3HAKHU JEIUMOCTU
nensix yucen, HOJl u HOK HaTypanibHBIX YKceN Jyis pelieHus 3a7ad, NPUMEHSTh
anroput™ EBximmaa;

CBOOOJTHO OIEPUPOBATHh IOHATHEM OCTaTKa IO MOJIYJII0, 3alUCHIBaTh
HaTypaJIbHBIE YHCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHCIICHUS;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: KOMIUIEKCHOE YHUCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEJI, MPEJCTaBIATh KOMILIEKCHBIE YHCIIa B alreOpandyeckoud u
TPUTOHOMETPUUECKON (PopMe, BBIMOIHATH apu(PMETHUECKUE ONEpalud C HUMU U
M300pakaTh Ha KOOPJIMHATHOMN TUIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO ONEPHUPOBATH MOHATHAMU: HppaAlMOHAIbHBIC, MOKAa3aTelIbHbIE U
jJorapumuyeckrue HEPaBEHCTBA, HAXOJAWTh HX PEHICHUS C  MOMOIIBIO
PaBHOCHUJIbHBIX MIEPEXOJIOB;



OCYLIECTBJIATH OTOOpP KOpPHEH TpU PpELIEHUH TPUTOHOMETPUUECKOTrO
YpaBHEHMUS;

CBOOOZIHO ONEpUpOBaTh IOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMble (OpPMYJbl  JUIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSMH: CUCTEMA U COBOKYIHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PEIIEHUS
CUCTEMBI M COBOKYIIHOCTEW pallMOHAJIBHBIX, HPPALMOHAIBHBIX, TIOKA3aTEIbHBIX U
aorapu(MUUYECKUX YPABHEHUN U HEPABEHCTB;

peumarb panuoHaJIbHbIE, UppalyoHaIbHBbIE, MOKa3aTellbHbIE,
aorapuMUUecKue ¥ TPUTOHOMETPHYECKHE YpaBHEHUS H  HEPAaBEHCTBA,
coJiepaKalie MOIYJIM U IapaMeTphl;

OPUMEHATh TpaduuecKUe METO/IbI JUIsl PEIICHUs] YPaBHEHUI U HEPABEHCTB, a
TaK)Ke 3a/1a4 C MapaMeTpaMus;

MOJIEJIMPOBAaTh peajbHblE CUTyallMd Ha S3bIKE anreOpbl, COCTaBIATh
BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA M HUX CHCTEMBI II0 YCJOBHUIO 3a/ayH,
UCCIIEJIOBaTh IOCTPOCHHBIE MOJEIM C HCIIOJIb30BAHUEM ammaparta anreOpsl,
MHTEPIPETUPOBATH NOJyYECHHBIN PE3YJIbTAT.

DYyHKIUU U TPaPUKH:

CTPOUTh TpaUKU KOMMIO3UUMU (PYHKUUNA C TOMOIIBIO 3JIEMEHTApHOrO
UCCJICJIOBAHMS U CBOIMCTB KOMITO3ULIUU ABYX (DYHKIIHIA;

CTPOUTb TI'E€OMETPUYECKHE 00pa3bl YpaBHEHHMHI M  HEpPaBEeHCTB Ha
KOOPJMHATHOM IUIOCKOCTH;

CBOOOJHO  OMEpUpOBaTh MOHATUSMU: TrpadUKH TPUTOHOMETPUUYECKHUX
byHKITNH;

OPUMEHATh (QYHKIUHM JI1 MOJECIUPOBAHMS W HCCIENOBAHUS PEATbHBIX
IIPOLIECCOB.

Hauana maTeMaTH4eCKOro aHAJIH3a:

UCII0JIb30BaTh MPOU3BOJHYIO JUJISl HCCIEA0BAaHUS (PYHKIIMM HA MOHOTOHHOCTh
Y SKCTPEMYMBI;

HaXoAUTh HauOoJblllee U HaMEHbIIee 3HaUeHUsl (PYHKIIMM HEPEPHIBHON Ha
OTpE3KE;

UCIOJIb30BaTh TMPOU3BOJHYIO IS HAXOXKJIECHUS HAWIY4lIero peuieHus B
OPUKJIAJAHBIX, B TOM YHCIE€ COLMAJIbHO-3KOHOMHUYECKHMX, 3ajadax, s
onpesieNieHus] CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOro (opMysoN win
rpadukom;

CBOOOZIHO ONEpUpOBATh TOHATUSAMHU: IEpBOOOpa3Has, ONpeAeIEHHbIN
UHTErpaj, HAXOAWTh IEPBOOOpA3HbIE 3JIEMEHTApHBIX (PYHKUUNA U BBIUYUCIATH
uHTerpain no popmyne Herotona-Jlei6uua;



HAXOJUTh TUTOMIAH TUIOCKUX (QUTYP U OOBEMBI TEJT C TIOMOIILI0 HHTETPAJIA;

UMETh TPEACTABICHUE O MAaTEMAaTHYCCKOM MOJCIUPOBAHUU Ha TMpPUMEpE
coctaBiieHus nuddepeHITNaTbHBIX YPABHCHHI;

pemiaTh MPUKJIAJHbIC 33a7a4d, B TOM YHCJIE COIUATBHO-DKOHOMUYECKOTO H
($u3NIECKOro XapakTepa, CpeCTBAMU MaTEeMaTHIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
Kosun4vecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
n/n NPOrpaMMblI Bcero Konrpoabubie | - Mpakriieckie o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
MHO0X€eCTBO IeHCTBUTENBHBIX YUCEIL.
| MHorounensl. PanioHanbHble ypaBHEHUS U 24 1
HepaBeHCcTBAa. CHCTEMBI IMHENHBIX
YpaBHEHUU
) Oynkuun u rpaguxu. CreneHHas QyHKIMS ¢ 12 |
LIEJIbIM TIOKa3aTeNIeM
3 Apudmernaecknii KOpeHb N-0i CTETICHH. 15 1
WppanmonanbHble ypaBHEHUS
4 [Toka3zarenbHas ¢pyHkuus. [lokasarenbHble 10 1
YpaBHEHHUS
5 Jlorapudmudeckas GpyHKIHs. 18 1
Jlorapudpmuueckue ypaBHEeHUs
6 Tpuronomerpuyeckue BoIpaXXeHUs U ” |
ypaBHEHHUS
ITocnenoBaTenbHOCTH U IPOIPECCUH 10 1
HenpepriBubie ¢pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 5 )
3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 136 10 0




11 KJTACC

KosmmuectTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (ungposbie)
n/n NMPorpamMmbIl Bcero Kontpoapueie | - Mpakruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpasnas 1 HHTETpaI 12 1
3 I'padviku TpUrOHOMETPUUECKUX (PYHKITHIA. 14 1
TpuronomeTpuueckue HepaBeHCTBA
4 WppannonanbHble, MoKa3aTeabHbIE U 24 1
jJorapuMuuecKre HepaBeHCTBa
KomnnekcHeie uncia 10 1
HarypanbHble u 11enble ynucina 10 1
Cucrembl paluoHAIbHBIX, HPPALIMOHATBHBIX
7 MOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUU
8 3aiauyu ¢ mapameTpamu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 16 )
3HaHUN
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoJsmn4yecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontposasbnsbie | IIpakTuueckne
n/n Bcero U3Y4YeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| MHOXeECTBO, ornepaluy HajJ MHOKECTBaMH I
U UX CBOMCTBA 02.09.2024
2 narpaMMbl Dinepa-Bernna 1
Jluarp P 03.09.2024
[IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO
3 1
amnmapata JJisl pelieHus 3a1a4 04.09.2024
ParmmmonansHbie ynciaa. OOBIKHOBEHHEIC U
4 eCATUYHBIC IPOOH, IIPOLICHTHI, 1
8 APOBIL TIPOT 05.09.2024
OeCKOHEUYHBIC TIEPUOANYECKHE JPOOH
Panmonansabie yncna. OOLIKHOBEHHEIE U
5 €CATUYHBIE APOOU, IPOIIECHTHI, 1
8 APOBI, TIPOM 09.09.2024
OCCKOHEYHBIC MTEPUOTUUSCKHIE TPOOH
[Ipumenenue qpobeit 1 NPOLEHTOB IS
6 1
penieHust MPUKIAAHBIX 33134 10.09.2024
[Ipumenenue qpobeii 1 IPOIEHTOB IS
7 1
peuieHus NpUKIaaHbIX 3a1a4 11.09.2024
JewcTBuTenbHble yncia. PanponanbHbie U
8 1
HppalMOHAJIbHBIC YHCIIa 12.09.2024
9 Apudmernueckue onepanuu ¢ |
NENCTBUTEILHBIMHI YUCIIAMHU 16.09.2024
10 Moaynb AEHCTBUTENBHOTO YHCIIA U €0 1




CBOUCTBA

17.09.2024

11

[TpubnmxEHHBIE BRIYUCIICHUS, TIPaBUIIa
OKpYTJIEHUS, IPUKUKA U OLICHKA
pe3yabpTaTa BEIYMCICHUM

18.09.2024

12

OcCHOBHbBIE METO/IbI PEILICHUS EJIbIX U
JIPpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

19.09.2024

13

OcHOBHBIE MCTOABI pCHICHUS LCIIbIX U
JIpOOHO-pallMOHANIbHBIX YPaBHEHUHN U
HEpaBeHCTB

23.09.2024

14

OCHOBHBIE MCTOABI pCIICHUS LCIIbIX U
JPOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPABEHCTB

24.09.2024

15

MHOro4ieHsl OT OAHON NEPEMEHHOM.
Jlenenre MHOrO4YJI€EHa HA MHOTOWIEH C
octaTtkoM. Teopema besy

25.09.2024

16

MHorouseHsl ¢ HeabMu Ko3(huiineHTamu.
Teopema Buera

26.09.2024

17

Pemrenne cucreM nMMHENHBIX YpaBHEHUN

30.09.2024

18

Pewrenne cucreM IMHEHHBIX YPaBHEHUN

01.10.2024

19

Marpuiia cucTeMbl TUHEUHBIX YPaBHEHUH.
Onpenenurenb MaTPUILLI 2X2, €70
T€OMETPUUYECKHI CMBICI U CBOMCTBA;
BBIYMCJICHUE €0 3HAUCHUS

02.10.2024

20

Onpenenurenb MaTpPUIBI 2X2, €10
F€OMETPUUYECKUIN CMBICIT U CBOMCTBA;

03.10.2024




BBIYHCIICHHUC €I'0 3HAYCHU

21

[IpumeHeHne onpenennTens Uil peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHU

07.10.2024

22

Pemrenue nmpukiagHbIX 3a/1a4 C TOMOIIBIO
CHUCTEMbI JINHEHHBIX YPaBHEHUI

08.10.2024

23

PemreHne npukitagHeIX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU

09.10.2024

24

KontpoinbHas padota: "PanronansHbie
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

10.10.2024

25

DyHKIUA, CTTOCOOBI 3a1aHus (DYHKITHH.
B3anmHO 0OpaTHbIC (QYHKITUU.
Kommnosunus ¢yHkuit

14.10.2024

26

I'padux pyHKIMU. DIeMEHTapHbIE
npeoOpa3oBanus rpadukoB GpyHKINN

15.10.2024

27

OO6nacTp ornpeneneHuss © MHOKECTBO
3HayeHu# pynkuuu. Hynu ¢pyHkuuu.
[TpomexyTKH 3HAaK MOCTOSTHCTBA

16.10.2024

28

UETHbIe 1 HEUETHBIC PYHKITUH.
[Tepuoanueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIHH

17.10.2024

29

MakcuMyMbl 1 MUHUMYMBbI (DYHKIIHH.
HauOosnbliee u HanMeHblIee 3HAUYCHUE
(GYHKINMU HAa IPOMEKYTKE

21.10.2024

30

JIuneiiHast, KBagpaTU4Has U TPOOHO-
JTuHeHas QyHKIMU

22.10.2024

31

DneMeHTapHOE UCCIIeI0BaHuE U
ocTpoeHue rpauKoB STUX QYHKIUN

23.10.2024




DNeMeHTapHOE UCCIIeIOBAHUE U

32 MOCTpOeHUE TpaUKOB ATUX QyHKUIUN 24.10.2024
1 Crenensb c 11e7bIM NIOKa3areneM. buaom
HeroTona 05.11.2024
34 CreneHsb ¢ 1eJIb6IM IToKa3aTeeM. buaom
HeroTona 06.11.2024
CrenenHast GyHKIIUS ¢ HATYpaTbHBIM U
35 LEJBIM MOKa3areneM. E€ cBoiicTBa 1 07.11.2004
rpaduk
36 Konrponbnas pabdora: "CreneHnas
¢ynkuus. E€ cBoiicTBa u rpapux” 11.11.2024
37 ApudmeTrnueckuii KOpeHb HATYPaTbHOU
CTEIEHU U €ro CBOMCTBA 12.11.2024
18 Apudmernueckuii KOpeHb HATYPaTbLHON
CTEIEHU U €ro CBOICTBA 13.11.2024
39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAXKEHUIH,
COAEPKAIIMUX CTEIIEHU U KOPHU 14.11.2024
40 [IpeobpazoBaHus YHCIOBBIX BHIPAKEHUH,
COEpIKaIINX CTETIEHU U KOPHU 18.11.2024
A1 [Ipeo6pa3oBaHMsl YUCIIOBBIX BbIPAXKEHUH,
COZAEpKAIIMX CTETIEHU U KOPHHU 19.11.2024
Uppanmnonaneusie ypaBHeHUs1. OCHOBHBIE
42 METO/bI pGjH_IeHI/ISI HUPPALMOHAIIBHBIX 20.11.2004
ypaBHEHUI
Wppanmonaneusie ypaBHeHUs. OCHOBHBIE
43 METObI pevzmeHI/m HUpPALIMOHAIBHBIX 21.11.2024
ypaBHEHUH
44 Wppaunonansueie ypaBHeHHs. OCHOBHbBIE




MCTOABI pCHICHUSA UPPALIUMOHATIBHBIX
YpaBHEHUI

25.11.2024

45

PaBHOCWIIBHBIE IIEPEXO/BI B PELICHUU
HUPPALMOHAIIBHBIX YPaBHEHUU

26.11.2024

46

PaBHOCUIIbHBIE TIEpEXOIbl B PEILICHUU
UppalMOHANILHBIX YpaBHEHUN

27.11.2024

47

PaBHOCWIIBHBIE ITEPEXO/IBI B PELIEHUN
MPPALMOHAIIBHBIX YPaBHEHHUU

28.11.2024

48

PaBHOCUIIBHBIE IEPEXO/BI B PELLICHUU
UppaloOHAIBbHBIX YpaBHEHHH

02.12.2024

49

CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU
Kak (PyHKIIMK OOpaTHOW CTEIICHHU C
HATYPaJbHBIM ITOKA3aTEIIEM

03.12.2024

50

CoiicTBa u rpaduk KOpHS N-0ii CTETIEHU
KaK (PyHKIIMH 0OpaTHOW CTENEHHU C
HaTypaJIbHBIM II0KAa3aTeIIEM

04.12.2024

51

Konrtponsnas pabdora: "CBolicTBa u rpapuk
KOpHs n-oM creneHu. MppanvoHanbHbIe
ypaBHEHHS"

05.12.2024

52

Crenenb ¢ pallMOHAIBHBIM ITOKAa3aTEIEM U
€€ CBOIICTBa

09.12.2024

53

CTeHeHB C paHI/IOHa.]'II)HBIM II0KAa3aTcJIEM U
€€ cBOICTBa

10.12.2024

54

CTGHGHL C pa]_II/IOHaJIbHBIM II0KAa3aTcCJIEM U
€€ cBoiicTBa

11.12.2024

55

[TokazarenpHas QyHKIHs, €€ CBOMCTBA U
rpaduk

12.12.2024

56

Hcnons3zoBanne rpaduka QyHKIUN AJIs




peuIeHusl ypaBHEHU I

16.12.2024

Hcnonk3oBanue rpaduka GyHKIUU AT

> peLIeHNs YpaBHEHUI 17.12.2024
[TokazarenbHble ypaBHEHUSA. OCHOBHbIE
58 METO/IbI piHIeHI/IH MOKa3aTeJIbHbIX 18.12.2004
ypaBHEHUH
[TokazarenbHble ypaBHEHUsA. OCHOBHBIE
59 METO/Ibl pEIICHUS [T0Ka3aTeIbHBIX
yoas " 19.12.2024
IToka3zatenbHble ypaBHeHUsI. OCHOBHBIC
60 METO/Ibl pEIICHUS [T0KA3aTEIbHBIX
ypas " 23.12.2024
61 Kontposbnas padota: "[lokazaTenpHas
¢ynkuus. [TokazarenbHble ypaBHEeHHS" 24.12.2024
62 Jlorapudm ymucna. CoiicTBa orapugpma 25.12.004
63 Jlorapudm yncna. CoiicTBa jJorapudpma 26.12.2004
64 Jlorapudm yucna. CoiicTBa jgorapudpma
65 JlecATUYHBIE U HATYpPAJIbHBIE JTOTapHU(PMBI
66 JlecATUYHbIE U HATypaJIbHbIE JOrapu(pMbl
67 [Ipeo6pa3oBanue BbIpakeHU,
coJiepKaniux jJorapupmMbl
68 IIpeoOpazoBaHue BbIpayKEHHIH,
CoJIepKaINX JIOTapU(MBI
69 [IpeobpazoBaHue BbIpAKESHUMH,
CoJIepKalMX JIOrapuU(MBI
70 Jlorapudmuueckas QpyHKIus, €€ CBOWCTBA




u rpadux

Jlorapudmuueckas pyHKIus, €€ CBONCTBA

71
u rpaduk

7 Hcnons3zoBanne rpaduka QyHKIUN AJIs
peLlIeHHS ypaBHEHHI

7 Hcnonp3oBanue rpaduka QyHKINH 115
peuIeHusl ypaBHEHU I
Jlorapudgmuueckue ypaBHeHHsl. OCHOBHBIE

74 METO/Ibl PEIICHUs JIOrapu(PMUIECKUX
ypaBHEHUH
Jlorapudpmuueckue ypaBHeHus. OCHOBHBIC

75 METO/IbI PEIICHUS JIOTaPHU(PMUUECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

76 METO/Ibl pelIeHUs Jorapu(PpMUIEcKux
YpaBHEHUI

77 PaBHOCUIIBHBIE TIEPEXOBI B PELLICHUN
Jorapu(pMHUUECKUX ypaBHECHHN

73 PaBHOCHIIBHBIE TEPEXO/IbI B PELICHUN
JorapupMHUUECKUX ypaBHEHUN

79 KonTponbnas padora: "Jlorapudmuueckas
¢bynkuus. Jlorapupmuueckre ypaBHeHus"

20 CuHyc, KOCHHYC, TAHT'€HC U KOTAHI€HC
YHCJIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT'€HC M KOTaHT€HC
YHCIIOBOTO apryMeHTa

2 ApKcuHyC, apKKOCUHYC U apKTaHI'€HC

YHUCJIOBOTO apryMeHTa




ApKCHHYC, apKKOCHHYC U apKTaHI'€HC

83 YHCIIOBOTO apryMeHTa 1
Tpuronomerpuyeckas OKpyKHOCTb,

84 onpeJieJICHUe TPUTOHOMETPUUECKUX 1
(YHKIMNA YHUCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 oIpeJieIeHue TPUrOHOMETPUUYECKUX 1
(GYHKIMH 4HUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYJIBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

90 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPQYKECHU I

91 [Ipeobpa3oBaHye TPUTOHOMETPUUECKUX |
BBIpAKCHUI

9 [IpeoOpazoBaHue TPUrOHOMETPHUUECKUX |
BBIPAKCHUI

93 IIpeoOpa3oBanue TPUTOHOMETPHUUECKUX 1
BBIPAYKCHU I

94 PemreHne TpUroHOMETPUYECKUX YPAaBHEHUM 1

95 Perenne TpuroHoMeTpuUECKUX YpaBHEHUM 1

96 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1

97 Pelrenne TpUroHOMETPUYECKUX YPAaBHEHUM 1

98 Pemenue TpUroHoMeTpUUECKUX ypaBHEHUI 1

99 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUN 1

100 Pemrenne TpuroHoMeTpUYECKUX YPaBHEHHUM 1




KonTponsHast padora:

101 "TpUroHOMETpUUYECKHE BBIPAKEHUS U
TPUTOHOMETPUYECKNE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS

102 nocieoBareabHocTel. Meron
MaTeMaTHYeCKOW UHTyKIIUH
MOHOTOHHBIE U OTPaHUYEHHBIE

103 Iocaea0BaTebHOCTU. McTopus ananusa
0ECKOHEUHO MaJIbIX

104 Apudmernueckast Iporpeccus

105 I'eomeTrpuueckas nmporpeccus

106 beckoneuHo yObIBaromas reoMmeTpuieckas
nporpeccust

107 CymMma 6ecKOHEYHO yOBbIBAIOIICH
reoMeTpPUUYECKOl mporpeccuu

108 JIMHEHBIN ¥ YKCIIOHEHIMAIIBHBIA POCT.
Uucno e. Dopmyiia CI0KHBIX MPOLIEHTOB

109 JIMHEWHBIN ¥ YKCTIOHEHIIMATIBHBIA POCT.
Yucno e. @opmyia CIOKHBIX TPOLEHTOB

110 Hcnonb30Banne Nporpeccuu s peleHus
peayIbHBIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa

11 KonTponbHas padora:
"[lociienoBaTenbHOCTH U IPOrPECCUU”

112 HenpepsiBHbIE PYHKITNN ¥ UX CBOMCTBA

113 Touka pa3pbeiBa. ACUMITOTHI TpaUKOB

byHKIII

114

CaoiicTBa GyHKIMIT HETIPEPHIBHBIX HA
OTpE3Ke




CaoiicTBa (h)yHKIMI HETIPEPHIBHBIX HA

115
OTpe3Ke

116 MeTto UHTEpPBAJIOB JUIsl PELICHUS
HEPABEHCTB

17 MeTtoa HHTEPBAJIOB JUIsl pELLICHHS
HEPaBEHCTB

118 MeTto1 MHTEpPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

119 IIpumeHeHne CBOMCTB HENPEPBIBHBIX
(byHKUMH 1715 peleHus 3a1a4

120 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX
GyHKUMI 1715 pelieHus 3a1a4

121 [lepBas u BTOpast Npou3BOIHbIC PYHKIIUU

122 Omnpeznenenue, reOMETPUYECKHH CMBICIT
MIPOU3BOAHOMN

123 Omnpenenenne, GU3NIECKUA CMBICIT
MPOU3BOAHOMN

124 VYpaBHeHHE KacaTelbHOU K TpaQuKy
byHKIIUN

125 YpaBHEeHHE KacaTeIbHOM K TpaduKy
byHKIIUN

126 [Tpou3BoHBIC DIIEMEHTAPHBIX (QYHKIUN

127 IIpon3BoiHBIE HNIEMEHTAPHBIX (GYHKLINI

128 [Ipon3BoHast CyMMBbI, IPOU3BEACHMUSI,
YaCTHOT'O ¥ KOMITO3UIMU (QYHKIIMH

129 IIpon3BoHas CyMMBI, IPOU3BEACHMUS,

YaCTHOTO ¥ KOMITO3UIMU (DyHKIIHA




[Ipon3BoHast CyMMBI, IPOU3BENACHMS,

130 y 1
JaCTHOTO ¥ KOMITO3HUIINN (DyHKITUH
131 Konrponsnas padora: "[Ipoussoanas” 1 1
132 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3AIIHS |
3HaHuii: "YpaBHeHus"
133 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS |
3HaHuit: "Oyukun"
134 Hrorosas koHTposIbHAs paboTa 1 1
135 Wrorosas koHTpoJsibHas paboTa 1 1
136 HOBTOPCHI/IG, 000011eHue, cucTeMaTH3aIus I
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

IMPOTPAMME




11 KJTACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

KonTpoabnbie

Bcero
padoThI

IIpakTnyeckue
padoThI

Jlara
U3ydeHmusl

DJIeKTPOHHbIE
undposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpumeneHne npou3BOIHON K
UCcleIoBaHui0 (GYHKIINI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
uccaea0BaHuio (PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Npou3BOJHOM K
WCCIIeTIOBaHUIO (DYHKITHH Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenne npou3BOIHOM K
UCCIIeI0BaHHIO (PYHKIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeneHnne npou3BOIHON K
UCCleoBaHui0 (PYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpuMeHeHne npou3BOJHOM K
uccaea0BaHuio (PyHKITUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOoJIBIIETO U

HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON

(GyHKIMHM Ha OTpE3Ke

Haxoxneaue HauOoJIbILIErO U




HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIIUM Ha OTpe3Ke

Haxoxnenue HauOobIero u
HAaMMEHBIIET0 3HAYEHUS HENPEPBIBHOM
(byHKIMU Ha OTpe3Ke

10

Haxoxnenne HanOoubIIero u
HaMMEHBIIETO 3HAUCHHS HETTPEPBIBHOM
(byHKIMHU Ha OTpe3Ke

11

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GyHKIMH Ha OTpe3Ke

12

Haxoxnenue HanOOJIBIIETO U
HAaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GyHKIIUM Ha OTpe3Ke

13

[Ipumenenre nporu3BOIHOM ISt
HAXO0XJIEHUS HAaWTY4IlIEero PEeIICHUs B
MPUKJIAJHBIX 3a7a4ax

14

[IpumeneHnue nporu3BOHOMN IS
HAaXO0K/JICHUS HaWTy4IlEero pereHus B
MPUKIIAIHBIX 33/1ayax

15

[IpumeneHnne nporu3BOIHOM IS
onpeIeJIeHUsI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 (GopMYIIOi UIu
rpaduKoM

16

[Ipumenenne npou3BOIHOM IS
ompeJIeJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aAaHHOro (GOPMYJION HITH
rpadgukom




17 Kommosumust hyHKImit

18 Kommnosunus ¢yHkimit

19 Kommnozumus pyHknumit

20 I'eomeTprueckue oOopa3bl ypaBHEHUN Ha
KOOpPJAMHATHOM ITIOCKOCTH

)1 ['eomerpuueckne 0Opa3sl ypaBHEHUN Ha
KOOPJMHATHOW IJIOCKOCTH

” Konrponsnas pabdora: "MccnenoBanue
(GYHKIHH C TOMOMIBIO TPOU3BOAHOM"

7 [TepBo0oOpa3Hasi, OCHOBHOE CBOWCTBO
NepBOOOPA3HBIX

4 [TepBooOpa3HbIe IIeMEHTAPHBIX (YHKITHA.
[IpaBuia HaX0XA€HUS TEPBOOOPAZHBIX

)5 [TepBoOOpa3HbIe 3NIEMEHTAPHBIX (QYHKITUH.
[TpaBuia HaX0XIECHHUS IEPBOOOPA3HBIX

26 Huterpan. ['eomeTpudeckuii CMbICTT
UHTErpaia

27 Brruucnenue onpenenéHHoro MHTerpana
o ¢popmyne Hrrtotona-Jleibania

73 Brruucnenue onpenenéHHoro MHTerpana
no opmyne Herorona-Jlelioanma

29 [IpuMeHeHne nHTerpana Uit HaXOXKACHUS
10! IOCKUX GUryp

30 [IpumeHeHue nHTErpana Uit HaXOXKACHUS
00BEMOB reOMETPUUECKHX Tell

31 [Tpumeps! pemenunit qudepeHaIbLHbIX

YpaBHEHUU




[Tpumeps! pemennit qudpepeHraITbHbIX

32 .
ypaBHEHM
MaremaTnueckoe MOJEIUPOBAHHE

33 peabHBIX IIPOLIECCOB € ITOMOILBIO
muddepeHIranbHbIX YpaBHEHUH

34 Kontponbnas padota: "[lepBoodpazHas u
uHTerpan'

35 Tpuronomerpudeckne GyHKINU, HX
CBOIcTBa U rpaduKu

36 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GyHKINHU, UX
CBOMWCTBA U IrpauKu

18 Tpuronomerpuieckne GyHKINU, HX
CBOICTBa U rpaduKu

39 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpapuKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpPaBHEHUH € TIOMOUIBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH
OT1060p KOpHEHN TPUTOHOMETPHUUECKUX

41 YpPaBHEHHUH C TOMOILBIO
TPUTOHOMETPUUYECKON OKPY’KHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

42 YPaBHEHHUH € IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX

YPaBHEHUH C IIOMOIIBIO




TPUTOHOMETPUYECKON OKPYKHOCTH

Pemenue TPUTOHOMETPHUICCKUX

44
HEPaBEHCTB

45 Pemenue TpuroHOMETPUYECKUX
HEPaBEHCTB

46 Perienne TpUroHOMeTpUUECKUX
HEPABEHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB
KonTponsnas pabora: "['padpuxu

48 TPUTOHOMETPUICCKUX (YHKITHH.
Tpuronomerpuieckre HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHBIX HEPaBEHCTB

5) OCHOBHBIE METO/IbI PEIICHUS
[I0Ka3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METOBI PEIICHUS
norapuMHUYECKUX HEPABEHCTB

54 OCHOBHBIE METOJIBI PEIICHUS
Jorapu(MUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEIICHUS
norapuMIUYECKUX HEPABEHCTB

56 OCHOBHBIE METOIbI PEIICHUS

JIOFapI/I(I)MI/I‘{eCKI/IX HCEPAaBCHCTB




OcHoBHBIE MCTObI pCHICHUA

> UppaIMOHAFHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHHS
UppaloHaIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PELLICHMUSI
UppaloHaIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHHS
UppaMOHATFHBIX HEPABEHCTB
61 I'paduueckue MeTo bl peLIeHus
UppaloHAIbHBIX YPaBHEHHUH
6 I'papuueckue MeTo bl peLIeHus
UppaloHAIbHBIX YPaBHEHHUH
63 I'paduueckue METOIbI peLICHHUS
ITOKA3aTEJIbHBIX YPABHEHUI
64 I'paduueckue MeTo bl peLIeHus
MOKa3aTeIbHbIX HEPAaBEHCTB
65 I'padrueckue MeTOIBI penICHNUS
Jorapu(pMHUUECKUX ypaBHEHUH
66 I'paduueckue METOIbI peLICHHUS
norapuMHUIECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peLIeHus
JorapupMHUUECKUX HEPABEHCTB
I'paduueckue MeTOIBI pelIeHNUs
68 MOKa3aTebHBIX U JIOTAPUPMUIECKUX
ypaBHEHUU
I'paduueckue METOIBI pelIeHuUs
69 MOKa3aTeNbHBIX U JOrapu(PMUUECKUX

YpaBHEHUU




70

I'paduueckue METOIbI pelICHNUs
MOKa3aTeNbHBIX U JOrapu(PMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToabl perieHUs
MOKA3aTeIbHBIX U JOrapu(PMUIECKUX
HEPABCHCTB

72

Kontponbnas padota: "MppanmoHaibHble,
MOKa3aTeIbHbIC U TOTapU(PMUIECKIE
HepaBeHCTBa"

73

KommiekcHbie uncia. Anredpandeckas u
TpUTrOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOTO YHUCIIa

74

KommekcHble uncna. AnreOpanueckas u
TpUrOHOMETpHUecKas (popMbI 3arucu
KOMIUIEKCHOTO YuCIia

75

Apudmernieckne onepanuu ¢
KOMIUJIEKCHBIMU YUCIIaMHU

76

ApudmeTnueckue oneparuu c
KOMIUIEKCHBIMU YHCIIAMU

77

N3o0paxkeHne KOMIJIEKCHBIX YHCEN Ha
KOOPJMHATHOW TNIOCKOCTH

78

N300pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOPIAWHATHOW INIOCKOCTH

79

®opmyna Myaspa. Kopuu n-oii crenenu
13 KOMIUIEKCHOTO YHClia

80

®opmyiia Myaspa. Kopuu n-oii crenenu
13 KOMIUJIEKCHOTO YHUCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCII 1A




penieHus (PU3NUECKUX ¥ TEOMETPUICCKHIX
3a1a4

Konrtponbnas padora: "KomiuiekcHbie

82 |
qyclia

83 HarypanbHble U 1ienble ynucina

84 Harypanbnsle u niensie yucia

25 [IpuMeHeHne MPU3HAKOB ACITUMOCTH
LIENBIX YHCENT

26 [IpuMeHeHne NPU3HAKOB ACIUMOCTH
LIEJIBIX YHCEN

27 [IpuMeHeHne NPU3HAKOB ACIIUMOCTH
nenbix yucen: HOJl u HOK

28 [IpuMeHeHne MPU3HAKOB ACITUMOCTH
mensix uncen: HOJl u HOK

29 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
LEJBIX YUCEJI: OCTATKH 110 MOIYJTIO

90 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOAYJIIO
[IpuMeHeHne MPU3HAKOB ACITUMOCTH

91 LIEJIbIX YKceN: anroput™ EBkinuaa mis
pelieHus 3a/1a4 B IEIbIX YHCIIax

9 Kontponbnast pabota: "Teopust menbix
gpcen"
Cucrema 1 COBOKYITHOCTh YpaBHEHHI.

93 PaBHOCUIIEHBIC CUCTEMBI H CUCTEMBI-
CIEICTBUS

94 Cucrema 1 COBOKYHOCTh YpaBHEHUH.

PaBHOCHUIbHBEIE CUCTEMBI U CUCTEMBI-




CICACTBUA

OCHOBHEBIE MCTOJbI PCHICHHA CUCTEM U

95
COBOKYITHOCTCHU PAlTMOHAJIBHBIX YPABHCHUU

OCHOBHBIE METO/IBI PEIICHUS CUCTEM U
96 COBOKYITHOCTEH UPpaIlMOHATBHBIX
ypaBHEHUM

OcCHOBHEIE MCTOABI pCHICHUSA CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHU

OCHOBHBIE METOJIBI PEIICHUS] CUCTEM U
98 COBOKYITHOCTEM MOKa3aTeIbHbIX
YpaBHEHUU

OCHOBHbBIE METO/IbI PELLICHHSI CUCTEM U
99 COBOKYITHOCTEH JIorapu()MU4eCcKUx
YpaBHEHUH

OCHOBHBIE METO/Ibl PELLICHUSI CUCTEM U
100 COBOKYITHOCTEH JIoTapu(pMUIECKUX
ypaBHEHUH

[IpuMeHeHne CUCTEM K PEIECHUIO
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3

101 pa3IUYHBIX 00J1acTel HAYKHU U PEaTbHOU
YKU3HH, UHTEPIIPETALUS OJTyYEHHBIX
pe3yabTaToOB

[IpuMeHeHne CUCTEM K PEIEHUI0
MaTeMaTHUYeCKUX 3aja4 U 3a7a4 u3

102 pa3IMYHBIX 00J1acTel HAYKHU U PEaTbHOU
YKU3HH, UHTEPIIPETALUS OJTyYEHHBIX
pe3yabTaToOB




103

[IprMeHeHne HEpaBEHCTB K PELICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 33]1a4 U3
pa3IMyYHbIX 00JacTel HayKu U peabHON
KU3HU, MHTEPIPETALUs TIOJTyYEHHBIX
pE3yJIbTaTOB

104

Kontposnbnas padora: "Cucremsl
paIMoHaIbHBIX, HPPAMMOHATBHBIX
MOKA3aTeIbHBIX U JIOrapu(PMHISCKUX
ypaBHeHUI"

105

PannoHaneHbIe ypaBHEHHUSI C ITapaMeTpaMu

106

PanmonanbHble HEpaBEHCTBA C
napameTpamMu

107

PannoHanpHbIE CUCTEMBI ¢ TapaMeTpamMu

108

WppanuoHanbHble YpaBHEHUS,
HEpaBEHCTBA C TapaMeTpamMu

109

HppaunoHalibHbIE CUCTEMBI C
napameTpamMu

110

Iloka3zaTenbHbIe ypaBHEHUS, HEPABEHCTBA C
rapameTpamu

111

ITokazaTenbHBIE CUCTEMEI C napamMmeTpamu

112

Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C TTapaMeTpaMu

113

Jlorapugmuueckue CuCTEMBI ¢
napameTpamu

114

Tpuronomerpudeckue ypaBHEHHUS C
napameTpamMu

115

TpuronomeTrpruyeckue HepaBeHCTBA C
napamMeTpamMu




116

TpuroHomeTpuyecKre CUCTEMBI €
rnapameTpamu

117

[TocTtpoenue u uccnenoBaHue
MaTEMaTUYECKUX MOJEIEN PeaTbHbIX
CUTYalHi C IOMOILBIO YPABHEHUN C
rnapaMmeTpamu

118

ITocTpoenue u uccienoBanue
MaTeMaTUYECKUX MOJENIEH peaabHbIX
CUTYAalLUi C IOMOLIBIO CUCTEM YPABHEHUN
C ImapameTpaMu

119

ITocTpoenue u uccnenoBanue
MaTeMaTHYECKUX MOJIENeN pealbHbIX
CUTyallUH C IIOMOILBIO CUCTEM YPaBHEHUM
C rmapaMeTpaMu

120

Kontponbnas padota: "3agaun ¢
napameTpamu"

121

[ToBTOpeHME, 06001IEHNE,
cucTeMarusanus 3HaHui: "YpaBHeHus"

122

[ToBTOpeHnue, 060061IeHNE,
cucTeMarusanus 3HaHui: "YpaBHenus"

123

[ToBTOpeHme, 0600IIEHNE,
cucTeMaTu3alus 3HaHuil: "YpaBHEHUS.
Cucremsl ypaBHeHHI"

124

[ToBTOpeHME, 006001IEHNE,
cucteMartu3anus 3Hannii: "HepaBencrna"

125

[ToBTOpeHue, 06001IeHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencrna"

126

[ToBTOpEeHME, 0000IIEHNE,




cucteMartu3aius 3Hanuii: "HepaBencrna"

[ToBTOpEeHME, 0000IIEHNE,

127 cucteMartu3anus 3Hanuii: "[IponsBogHas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600mIEHNE,
128 cuctemaTtusanus 3Hanuii: "[IpousBoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHmE, 06001IEHNE,
129 cucremarusauus 3HaHui: "[IponsBogHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,
130 cucteMarusauus 3HaHui: "MHTerpan u ero 1
npuMeHeHue"
131 [ToBTOpeHue, 06001IeHNE, |
cucTeMaTtu3anus 3Hanuit: "OyHkuun"
132 [ToBTOpEeHmEe, 0600IIEHNE, |
cuctemaTusanus 3HaHuil: "OyHkuun"
133 [ToBTOpeHme, 06001IEHNE, 1
cucTeMaTtu3aius 3Hanuit: "OyHxuun"
134 HtoroBasi KOHTpoJIbHAsA paboTa 1 1
135 WroroBas koHTpoJibHas paboTa 1 1
136 [ToBTOpeHue, 060061IeHNE, 1
cHCTeMaTH3aIMs 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[MTPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI VIS YYEHUKA

MaremaTuka: anrebpa ¥ Hayajga MaTeMaTU4YecKoro aHanmmusza, M34 reomerpus.
Anrebpa w Havasia Maremarmueckoro a”ammza. 10-11 xmaccel: yue6. mms
0011e00pa3oBT. opranu3anuii: 0a30BbId U yrmyosn. ypoau/ (III.A. AnumoB u ap).
8-¢ m31. — M. : IIpoceemenne, 2020.
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