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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oluiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecle4YMBaeT MHCTPYMEHTAIbHYIO 0azy i
M3YUYEHHUsI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYrod CTOPOHBI, GOpPMUPYET
JIOTUYECKOEe M aOCTPAKTHOE MBIIUICHHE 00Yy4YalolUXCcsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUSI UH(POPMATUKHU, OOIIIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTU U JIPYTUX
qucuuIiuiiH. B pamMkax maHHoro ydeOHOro kKypca oOydaromuecsi OBJIaJeBaroT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJUpyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc aiareOpsl M Hadajdl MaTeMaTHYECKOTO aHajau3a 3akKiajblBacT
OCHOBY [l YCHENIHOTO OBJAQJACHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUSI DKOHOMUKH U OOIIECCTBEHHOMN KU3HHU,
MO3BOJISIET OPUCHTHUPOBATHCSA B COBPEMEHHBIX ITM(MPOBBIX MU KOMIIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOIB30BaTh WX [JIs JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi oBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHUYeCKOro aHajdu3a pa3BUBACT
yMEHHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JOKa3bIBaTh
YTBEPKACHUS C TMOMOIIBI0 MHAYKIMH U PacCyX IaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aIMi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone usyuenusi yueOHOro kypca «Aisrebpa ¥ Havajla MaTeMaTHYECKOIro
aHanu3a» OOydYarolivecs MOJy4aloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3aj1ad,
CaMOCTOSITEJIbHOTO MOCTPOCHUSI MAaTEMaTUYECKUX MOJEJIEH pealbHbIX CHUTYallHi,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMpUPOJAE, HAyKE U HUCKYCCTBE, C
BBLAAIOIIMMHUCS MaTEMaTUHYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIHHBIM TOTEHIIUATIOM,
KOTOpBIN peanu3yeTcss Kak uepe3 ydeOHbI MmaTepualn, CHOCOOCTBYIOIIHMA
dbopMHUpOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduky ydeOHOi
JESATENBbHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAHUS,
CaMOCTOSITEJIbHOCTH, AaKKYpaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe Mmetomukm oOydeHHs anreOpe W HadalaM MaTeMaTHYEeCKOTO
aHaIM3a JISKUT A TEIHbHOCTHBIN MPUHIIAI 00yYeHUS.

B crpykType yuebHOro Kypca «Anrebpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIIEIICHBI CIEIYIONINE COJIepKATEIbHO-MEeTOquYecKre TuHuu: «Hucna
U BblUuCieHus», «OyHKuU U rpapukny, «YpaBHEHHS U HEepaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHokecTBa U Joruka». Bce OCHOBHBIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUs Ha YpPOBHE CpEAHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYT Opyra W MOCTETEHHO HACHIMAsCh HOBBIMH TeMaMU U pasznenamu. JlaHHBIN
y4eOHBI Kypc SBISIETCS HMHTETPATUBHBIM, TIIOCKOJNBKY O0OBequHseT B cebe
COJIEp)KaHUE HECKOJIBKUX MAaTEeMaTHYECKHX IUCIHIUINH, TaKUX Kak anredpa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUN aHallu3, TEOpUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mMepe Toro kak oOywaromiuecss OBJIaJ€BalOT BcE Ooiee
IMPOKUM MaTEMaTHYECKHM armapaToM, Y HUX MOCIE0BAaTeIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEeMaTHUECKyI0 MOJelb pealbHOU
CUTYaIlH, PUMEHITH 3HAHUS, TOTYYCHHBIE IPU U3YYCHHH Y4eOHOTO Kypca, IS
pEeIIeHUsI CaMOCTOSITENTFHO CHOPMYJIMPOBAHHON MaTeMaTHYECKOW 3ajaui, a 3aTeM
MHTEPIPETUPOBATH CBOH OTBET.

ConepxarenbHO-MeTOAMYEeCKass TUHHS «Yucia U BBIYUCICHUS» 3aBepIaeT
(dopMupoBaHUE HABBIKOB HCIIOJIH30BAHMS TEHCTBUTEIBHBIX YHCEIN, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopasoBanus. Ha ypoBHe cpemHero oomiero
oOpa3oBanus oco0oe BHUMaHHE yAensercs (HOpPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCICHHUN, BKIIOYAIONIMX B CEOsl MCIOIB30BaHUE Pa3IMYHBIX
dopMm 3amucu 4YmciIa, YMEHHUE JeaTh MPUKUAKY, BBITONHATH NPUOTKEHHBIC
BBIYUCIICHUS, OIEHUBATh YHCIOBBIC BBIPAKCHHS, padOTaTh C MaTeMaTUYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXECTBA HATYPaJIbHBIX, IEIBIX,
pallMOHANBHBIX W JCHCTBUTEIBHBIX  YHUCEN  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM H3 OTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWCTBEHHBIE €My CIelUupUIECKUe 3aJayd | OIEpalud: JeJICHHe Haleo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIE CBOWMCTBA
palMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METUICCKHE OTNEPAIliU, a TaAKKE
U3BJICUCHUE KOPHS HATypaIbHOW CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieqoBaTenbHOMY PACIIMPEHHIO Kpyra HCIOJIB3YeMBIX 4YHCET U
3HaKOMCTBY C BO3MOXHOCTSIMH HX NMPUMCHCHHS JJISI PEIICHHUS PA3IMIHBIX 3a]ad
(GopmupyeTcsi npeACcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HAyKd U €€ poyd B
MOCTPOEHUU MOJIEIEH peaJlbHOr0 MHpa, MIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETH3alHsl.

JIuausa «YpaBHEHUS U HEPABEHCTBA» pEANM3yeTCs Ha MPOTSKEHUH BCETO
oOyueHHusi Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIbKY B KaXKIOM
pazgene Ilporpammbl NperyCMOTPEHO peEIIEHHE COOTBETCTBYIOIIMX 3aaay. B
pe3ynpTaTe OOyd4aromiyecs OBJAJACBAIOT PA3IUYHBIMH METOJAMU  PEIICHUs
palMoOHANbHBIX, HPPAMOHANBHBIX, IOKAa3aTEeNbHBIX, JIOTapU(PMHUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHHUI, HEPaBEeHCTB M CHCTEM, a TakkKe 3ajad,
cojepkamux mnapameTpsl. llomydeHHble yMEHHS HIMPOKO HCHOJB3YIOTCS MpH
uccleqoBaHNH (QYHKIMI C TIOMOIIBIO MPOU3BOJHOM, MPH PEIICHUHU MPHUKIAIHBIX



3a/1a4y M 3a7a4 Ha HAaXOXKJEHUE HAauOOJBIIMX U HAUMEHBLIUX 3HAYCHUH (PyHKIUU.
JlanHasi conepkatesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHHM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, MpeoOpa3oBaHHs  pPalUOHAIBHBIX,
WPPALUOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAKECHUN, a TaKXKE BBIPAKECHUI,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3yyeHUIo anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOTO MBIIUIEHUSI O0y4YaroImuXcs, (OPMUPYIOTCS HABBIKK J1€yKTUBHBIX
paccyxJaeHuid, paboTbl C  CHMBOJBHBIMU  (oOpMaMH,  NpPEICTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE€ PABEHCTB M HEpPaBEHCTB. Ajre0Opa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTHI JUISl pEUICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3374, HATJSAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK
A3bIKa HAYKHU.

CopepxarenbHo-MeToanueckass JuHUsA «DyHKUMM U TpaduKU» TECHO
NeperieTaeTcss ¢ JPYrUMU JIMHUSAMH Y4YeOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEA0BATEIBHOCTh U3yUEHUsI MaTepuaia. M3yueHne CTeneHHoum,
NOKa3aTeIbHOM, JIorapuMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITUI, UX CBOWCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMIA sl pEHIeHHs 3aJad U3 JIPYTrux y4eOHbIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIN30M,
TaKk U C pEIICHHEeM YpaBHEHUN W HepaBeHCTB. [Ipu 3ToM OGonbllioe BHHUMaHHUE
ynensercs (GOPMUPOBAHUIO YMEHUS BhIpakaTh (GOpMyIaMU 3aBUCHMOCTH MEXIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh IOJYyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>KaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, ITO3BOJIIIOIIMX BBIPAXKaTh 3aBUCHUMOCTH MEXAYy BEIWYMHAMH B
pasnmuuHON (opme: aHAIMTHYECKOH, rpaduieckoil u cioBecHor. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BaHUIO aHAJIOTHH.

ConepxatenbHass 1uHUS «Haudanma maTeMaTnyeckoro aHain3a» MO3BOJISET
CYIIECTBEHHO PacCIIUPUTh KPyr Kak MaTeMaTH4eCKHX, TaK W MPHUKIAAHBIX 3aj]1ad,
JOCTYITHBIX OOYYAIOMIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOHTH
rpauku  CIOXKHBIX (QYHKIWNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIIHE
3HAUEHUs, BBIYHUCIATH IUIOMAnd (Guryp u oObEMBI TEl, HAXOAUTH CKOPOCTH H
yCKOpeHHus IpoueccoB. JlaHHas conaepxKaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH IOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTYyallUi,
MO3BOJISIET HAXOAWTh HAWIydllee pPENICHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4axX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHalln3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (OpPMalbHO-JIOTUYECKOTO U
KPEaTUBHOTO MBINUICHUSA, (DOPMUPOBAHHIO yYMEHHUH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommecs y3HAKT O



BBIJTAIOIIMXCA PE3yJbTaTaX, IMOJYYEHHBIX B XOJE pPAa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxarenbHO-MeTOANYECKAsA JIUHUSA «MHOXKECTBA U JIOTMKA» BKIIIOYAET B
ce0sl DJIEMEHTbl TEOPUUM MHOKECTB M MaTeMaTHYEeCKOW JIOTUKH. TeopeTHko-
MHOKECTBEHHBIE MTPEICTABICHUS TPOHU3BIBAIOT BECh KyPC IIKOJIBHON MaTeMaTUKHU
U TpeasiaraloT HauboJsiee YHUBEpCANbHBIM SI3bIK, OOBEAMHSIONIMI BCE pa3Jesbl
MAaTEMAaTUKA M €€ NPWIOKEHUM, OHM CBS3bIBAIOT pPAa3HbIE MAaTEMaTUYECKHUE
OUCHUIUIMHBL WM HMX TPUIOKEHUS B e€auHoe 1enoe. lloaTomy BaxxkHO HAaTh
BO3MOXKHOCTh OOy4YaromeMmycsi TOHHUMaTh TEOPETUKO-MHOXKECTBEHHBIH SI3bIK
COBPEMEHHOM MAaTeMaTUKW U MCIIOJb30BaTh €ro JJIsl BBIPAXKEHHS CBOMX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH ClelyeT MPU3HATh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  I[OCTPOEHUS  JOKAa3aTEIbCTB.  3HAKOMCTBO €  DJJEMEHTAMH
MaTEMaTUYECKOM JIOTMKM CIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIUICHHS
00y4Yaromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY’KJEHUSI HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKU KPUTHIECKOTO MBIIILICHHUS.

B yuebnom kypce «Anrebpa U Hadaja MaTEMaTHYECKOTO aHaJIA3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTHUYE€CKOIO MOJICIUPOBAHUSA, KOTOPHIE IMPU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHS MOJENEH peaslbHbIX
CUTyalluii, WCCJIEAOBAHMUS DSTHUX MOJIEeNIed C TIOMOUIBIO afmapara aiuredpbl H
MAaTE€MAaTHYECKOTO aHaJu3a, WHTEPIPETAlHH TOJYYEHHBbIX pe3yJbTaToB. Takue
3a/1aHUs BILUIETEHBI B KQXbIM U3 pa3/iesioB IPOrpaMMBbl, TOCKOJIBKY BECh MaTepHall
y4eOHOT0o Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3aaad. [lpu
pEIICHUH  peabHbIX  MPAaKTHYECKUX  3aJad  oOydYaloniuecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IaTh H  KOHKPETH3UPOBAaTH  IPOOJIEMY.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPoliecce N3YUYEHHUs BCeX TeM yueOHOTo Kypca «Anredpa u Hadasa
MaTeMaTU4YEeCKOr0 aHAIN3a».

Ha wu3ydenmne yueOHOTO Kypca «AnreOpa uW Havala MaTeMaTHUYECKOTO
aHanuza» otBoauTcs B 10 kitacce — 136 yacoB (4 yaca B HEJIEIIO).

COJEPXAHUE OBYUYEHUA
10 KITIACC

Yucsa 1 BIYUCICHUSA

Parmonanpubie yuciaa. OOBIKHOBEHHBIC M JECSITUYHBIE JIPOOH, MPOICHTHI,
OeckoHeuHble mnepuoauyeckue apodu. I[lpumenenue npoOeil U NPOLIEHTOB IS
pELICHUs IPUKJIAJHBIX 33/1a4 U3 Pa3IMYHbIX OTPACIIEH 3HAHUW U PEAIbHOMN KU3HU.



JleucTtButenbHble uncna. PanuoHanpHBIE Y UPPALMOHAIBHBIE YHUCIIA.
Apudmernyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JEUCTBUTEIILHOTO YHuCia U ero cBoiicTBa. [IpubamxkEHHbIe BHIYMCICHUS, TTpaBUia
OKPYTJICHUS, IPUKUIKA U OLICHKA PE3yJbTaTa BEIYMCICHUN.

CreneHb ¢ 1elbIM MNokaszaTeneM. bumHoM Hreiotona. Mcmonb3oBanue
noAXose GopMbl 3aMUCU JEHCTBUTEIILHBIX YUCEIT JJISI PEIICHUS MPAKTUIECKUX
3a71a4 U IPEJCTaBICHUS JAHHbBIX.

ApudmMernyeckuii KOpeHb HaTYypaJbHOM CTENEHU U €ro CBOMCTBA.

CreneHp C pandOHAJbHBIM TIOKa3aTeJeM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEJILHBIM MMOKA3aTCIIEM.

Jlorapudm uymcna. CoiicTBa norapudma. JlecaTuuHble W HaATypajbHbIC
JorapugpMsl.

CuHyCc, KOCHMHYC, TaHI€HC, KOTAHI€HC YHMCJIOBOTO aprymeHta. ApPKCHUHYC,
APKKOCUHYC M apKTAaHT'€HC YHCIOBOr0 apTyMEHTA.

YpaBHeHUsS ¥ HEPABEHCTBA

ToxnecTBa W TOXKACCTBEHHBIC MPeoOpa3oBaHUs. YpaBHEHHE, KOPEHBb
ypaBHEHUsI. PaBHOCUIIBHBIE YpaBHEHHS W ypaBHEHHUs-clieACTBUA. HepaBeHCTBO,
pellIEeHUE HEPABECHCTBA.

OCHOBHBIE METOJIbI PEIICHHS TEIBIX U APOOHO-PAIIMOHAIBHBIX YPAaBHCHUHN H
HEPABECHCTB. MHOro4wiIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrouwieHa Ha
MHOTOYJIEH C ocTarkoM. Teopema be3dy. MHoOrowieHsl ¢  UEIBIMHU
koadurnmentamu. Teopema Buera.

[IpeobpazoBaHus YUCIOBBIX BBIPAKEHUH, COICPKAIIUX CTEIICHH M KOPHH.

HppanuonanbHbie YpPaBHCHHUH. OcHOBHEBIE METO/IbI pelIeHus
UppaLMOHAIIBHBIX YPABHCHUMU.

ITokazaTenbHbie ypaBHEHHS. OCHOBHBIE METOJbl PEIICHUS IMOKa3aTEIbHBIX

YpaBHEHUM.

[Ipeobpa3oBaHue BBIPAXKECHHM, COIEPIKAIITUX JIOTAPUPMBI.

Jlorapudmudeckue ypaBHEHHUS. OcHOBHBIE METO]IbI pEIICHHUS
norapuMUYECKUX yPaBHEHHI.

OcHOBHbIE TPUTOHOMETPUUYECKUE bopMyIIBL. [IpeobpazoBanue

TPUTOHOMETPUUECKHUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPAaBHEHUN.

Pemienne cucrteM nMHEWHBIX ypaBHEHUW. Marpuna CHUCTEMBI JMHEWHBIX
ypaBHeHuil. OnpenenuTenb MaTpullbl 2X2, €ro TreoMETPUYECKHIl CMBICT U
CBOWCTBA, BBIUHMCIICHUE €r0 3HAYCHUS, TPUMEHEHHUE OIPEACIIUTENS ISl PEIICHUS
CHUCTEMBbl JIMHEMHBIX ypaBHEHUW. PelleHune NpuKIaIHbIX 3aJad C IMOMOIIBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. VccimenoBanue NOCTPOEHHOM MOJAEIH C
MMOMOIIBIO MaTPULL U ONPEIEIIUTEIIEH.



[TocTpoeHne MaTeMaTUYECKMX MOJIEIEN peanbHOM CUTYyalMd C ITOMOIIBIO
YPaBHEHUNM U HEpaBEHCTB. lIpuMeHEHHME ypaBHEHHMI U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajad W3 Pa3judHbIX 00JacTell HAyKH W peaabHOU
KU3HU.

DYyHKIUHN U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus (QyHkuM. B3auMHO o00paTHble (QYHKIMH.
Komnozunus ¢ysukuuit. I'papuk  dyHkuun. DrneMeHTapHble MpeoOpa3oBaHUs
rpadukoB GyHKIHMA.

OO6nactp omnpeneneHUs ¥ MHOKECTBO 3HaueHuM ¢yHkuuud. Hynmu dyHkumm.
[TpomexyTku 3HaKonmocTostHCTBA. YETHBIC U HeuéTHbIe GyHKIMU. [lepuoguyeckue
bynkun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIHMH. MaKCUMyMbl U MHUHUMYMBI
¢ynkuuu. Hanbomnpiee 1 HauMeHblllee 3HaUeHUsI PYHKIIUU Ha TIPOMEKYTKE.

Jlunelinasi, KBajapaTuuHas W APOOHO-TUHENHHAs (YHKIUU. DJeMEHTapHOEe
UCCJIEIOBaHUE U TOCTPOCHHUE UX I'PaUKOB.

CrenenHas QyHKIMS ¢ HATypaJbHBIM U IEJbIM Moka3ateneM. EE coiicTBa u
rpaduk. CpoiicTBa U rpaduK KOpHS N-OM cTerneHu Kak (QyHKUUU OOpaTHOM
CTEIEHHU C HATYPaJIbHbIM MTOKA3aTEIIEM.

[lokazatenbHass U jorapu@muyeckas (QyHKIUU, UX CBONUCTBA U TrpaduKH.
Hcnonb3oBanue rpaduxoB GyHKIUN U peLICHUs] YPaBHEHHI.

TpuronoMmerpuyeckasi OKpYKHOCTb, OIpPEAECICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMN YHCIIOBOTO apryMEHTa.

QOYHKIHOHAJIBHBIE 3aBUCUMOCTM B pEaJbHBIX IIpollecCaX U SIBJICHUSX.
I'paduku pealbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCcKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIHOCOOBI 3aJaHHS IOCJIEAOBaTEIbHOCTEH. MeTtos
MaTeMaTH4EeCKON WHIYKINH. MoHOTOHHBIE u OTpaHUYECHHbBIC
MOCJIEIOBATENIBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaTEMAaTHUYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckasi U reoMeTpuyeckas nmporpeccun. beckoneuHo yoObiBaromias
reomeTpuyeckas nporpeccus. Cymma OeCKOHEUHO YOBIBAIOIIEH reoMeTpUudecKoi
MPOTPECCUHU. JINHENHBIA U 3KCIIOHEHIUAIBHBINA pOCT. Yucno €. Popmyia CI0KHBIX
MpoUEHTOB. lcnonp30BaHWe mNporpeccuu Ui PEUICHUs peallbHbIX —3aaad
MPUKJIAAHOTO XapaKkTepa.

HenpepeiBHble (yHKIIMM W WX CBoOicTBAa. TOYKHM pas3pbiBa. ACHMITOTHI
rpadukoB ¢ynkmuii. CBoiicTBa (GYHKIIMNA HENPEPHIBHBIX Ha OTpe3ke. Meron
VHTEPBAJIOB Uil PEUICHHUS HEPaBEHCTB. lIpuMeHeHHWe CBOMCTB HENMPEPBIBHBIX
byHKIUH 111 pereHust 3a1ad.

[lepBas u BTOpas npousBoaHble GpyHKIHH. OnpeneneHrne, reOMETPUIECKAN
(bur3MYeCcKuil CMBICI IPOU3BOIHON. Y paBHEHUE KacaTeabHOU K rpaduKky (pyHKIIHH.



[IpousBoAHBIE  AJIEMEHTAPHBIX  (QPYHKUUH. [IpousBogHass  CyMMHI,
MPOU3BEICHUS, YACTHOTO U KOMITO3UIIUU ()YyHKIIHA.

MHoxkecTBa M JIOTHKA

MHoOXkecTBO, Onepauuyd HaJ MHOXECTBAMM M HUX CBOMCTBA. Jluarpammsl
Oitnepa—Benna. I[IpuMeHeHHE TEOPETUKO-MHOXKECTBEHHOTO — ammapara i
OINMCAHUS PEAIbHBIX IPOLECCOB W SBICHUM, NPU PELICHUM 3a4ad U3 APYTUX
y4eOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBONCTBO MaTeMaTHYECKOTO OOBEKTa, CIIEICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYUYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHET'O OBIIEIO
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAkKAAHCKOM MO3UIIMM 00YUaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HAa  pPOCCHUHCKOro  oOIecTBa,  MpeACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHUM,
OpoLeayp TpaxAaHCKOTO oOmiecTBa (BBIOOPHI, OMNPOCHl M JIPYyroe), yMEHHue
B3aUMOJICMCTBOBATh C COLMAIBHBIMM HMHCTUTYyTAMHU B COOTBETCTBUU C UX
(GYHKIUSAMY U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hOopMHUPOBAHHOCTh POCCHUMCKON T'PAKIAHCKON HICHTUYHOCTH, YBAKCHHS K
IPOILIJIOMY M HACTOSIIEMY POCCHUKMCKON MaTeMaTHKH, LIEHHOCTHOE OTHOILIEHHE K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOM MAaTEMATUUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DJTHUX JOCTWKEHHUW B JIPYTUX HayKaxX, TEXHOJOTUsAX, cdepax
SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCHUICKOTO Haponaa, chOopMUPOBAHHOCTH
HPAaBCTBEHHOTO CO3HAHMS, 3TUYECKOTO IMOBEAECHUSI, CBSI3AHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTWKCHUM HAYKH U JIESITEIBbHOCTBIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMUMUBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMSA:

ACTETHYECKOE OTHOUIEHHE K MHUDPY, BKIIOYas OSCTETUKY MAaTEMaTHYE€CKHX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3aJ]a4, PEIICHUI, paccyXIeHUi, BOCIPUUMUYUBOCTh
K MaTeMaTUYECKUM aCIIEKTaM pa3jIuYHbIX BUJIOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHMSA:



c(OPMHUPOBAHHOCTh YMEHHMS NPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEpEecax 310pOBOro M 6€30macHoro oopasa )KU3HU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE MHUTaHUE, COATAHCUPOBAHHBIM DPEXHUM 3aHSATUUA U
OTIbIXa, peryispHas ¢u3nuecKkas akTUBHOCTb), (PU3MUECKOE COBEPLUICHCTBOBAHUE
MIPU 3aHATUSAX CHIOPTUBHO-030POBUTENBHOM JIEATETbHOCTbIO;

6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K TpYIy, OCO3HaHHE LEHHOCTH TpPYIOJIOOHs, HWHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHANBHON  JAESITENIBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymei mnpodeccun M pealn30BbIBATH COOCTBEHHBIE >KMU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaréMaTH4eckoMy  OOpa3oBaHHIO U
caM000pa30BaHUI0 HAa NPOTSHKEHUHM BCEH IKU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PELICHUHU MPAKTUYECKUX 3a7a4 MAaTEMAaTUYECKON HAIPaBICHHOCTH;

7) 3KOJIOTNY€eCKOT0 BOCIIUTAHMS

c(OpPMHUPOBAHHOCTh  SKOJIOTUYECKOW KYyJIbTYphl, TIOHMMAaHHE BIUSHUS
COLIMAJIbHO-PKOHOMHMUYECKUX TMPOIECCOB HAa COCTOSIHUE MPUPOJIHON U COLMAIBHOM
Cpelibl, OCO3HaHME TJI00ATILHOTO XapaKTepa dKOJIOTHYECKUX POoOIeM, OpueHTaIus
Ha TNPUMEHEHHE MAaTEMaTUYeCKUX 3HAHUW JJId pelleHus 3aaad B 00JacTH
OKpYXKarollel cpeapl, IUIAHHPOBAHUE IIOCTYIIKOB M OLEHKH MX BO3MOYKHBIX
IIOCJICJICTBUI JJI OKPY’KAIOLIEH Cpelsl;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUs HAyKM U  OOLIECTBEHHOM  MpPAKTUKHU, [IOHUMaHUE
MaTeMaTUYeCKOW HayKh Kak c¢epbl 4elOBEYECKOM MIesITeNbHOCTH, 3TarloB €€
pa3BUTHSL M 3HAYUMOCTH JUIL pa3BUTHS LUBWIM3ALMM, OBJIAJCHHE SI3BIKOM
MaTEMaTUKA M MaTeMaTHYECKOM KyJIbTYpOM KakK CpEICTBOM IIO3HAHHS MUDA,
TOTOBHOCTb OCYIIECTBISATh IPOEKTHYIO W MCCIEIOBATENbCKYIO JESATEIBHOCTD

VWHJUBUYAJIbHO U B TPYIIIIE.
METAINIPEIMETHBIE PE3YJIBTATHBI

ITo3HaBaTe/ibHBbIE YHUBEPCAIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJornyeckue JaeicTBUs:

BBISIBIIATh M XApPaKTEPHU30BaTh CYIIECTBEHHBIE IPU3HAKH MAaTEMaTHYECKHX
OOBEKTOB, TIOHATHH, OTHOIICHWH MEXAYy TMOHATHIMH, (OPMYJIHPOBATH
ompeieNICHHsI MIOHSATHH, YCTaHABIMBATh CYIIECTBEHHBIN MpPHU3HAK KiIaccH(uKammm,
OCHOBAHMS 711 0000IIEHNS U CPAaBHEHUSI, KpUTEPUM TIPOBOJUMOIO aHAJIN3a;

BOCIIpUHUMATh,  (QOPMYJIHMpPOBaTH W  MPeoOpa3oBbIBATh  CYXKICHHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC M 00IIHe, YCIOBHbIC,



BBISIBJISITh MAaTEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJACHUSIX U YTBEPKACHUSIX, Mpejaratb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUU;

JeNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

IPOBOAUTH CAMOCTOSITENILHO JTOKA3aTEeNbCTBA MAaTEMATUUECKUX YTBEPKIAECHUN
(mpsiMbl€ U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, IPUBOAUTH IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXACHHS U BBIBOJIbI;

BbIOMpaTh crnoco® pemeHuss y4eOHOM 3anayu  (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pelleHus, BbIOMpaTh  Haumbojee  MOAXONAIUMHA ¢ Yy4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBaTeabckue 1eiicCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEJOBATEIbCKUNA HMHCTPYMEHT IMO3HAHUSA,
dopMynupoBaTh  BONPOCH,  (PUKCHUpYIOIIME  MPOTHBOpEYHE,  MpoOJIemMy,
yCTaHABJIMBATh MCKOMOE M JaHHOEe, (OpMHUpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MTO3UILIMI0, MHEHHE;

IPOBOAUTH CAMOCTOSATENIFHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEI0BaHUE
[0 YCTaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTUYeCKOro 00beKTa, sIBJIEHUS, Mpollecca,
BBISIBIICHUIO 3aBUCUMOCTEHN MEKy 00bEKTaMH, SBJICHUSIMHU, IIPOLIECCAMU;

CaMOCTOSITENIbHO (HOpMYIHpOBaTh OOOOILEHHS M BBIBOABI IO PE3yJbTaTam
OpOBEAEHHOTO  HAOJIIOJIEHUS, HUCCIEOBaHMs, OLEHUBaTh  JOCTOBEPHOCTD
HOJYYEHHBIX Pe3yJbTaTOB, BBIBOJAOB U 0000ILEHNUH;

IIPOTrHO3UPOBATh BO3MOYKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIATH
IPEIIIOJIOKEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSIX.

PabGora ¢ undgopmaumeii:

BBISIBJIATH JA€PUIUTH MHPOpPMALMK, JaHHBIX, HEOOXOJUMBIX ISl OTBETA Ha
BOIPOC U JUJIS PELICHMS 3a]a4H;

BbIOMpATh MH(GOPMALIMIO U3 UCTOUHUKOB PA3IUYHBIX TUIIOB, AaHAJU3UPOBATH,
CHUCTEMAaTU3UPOBaTh M HMHTEPIPETUPOBATH HMH(DOPMALMIO PA3IUYHBIX BUAOB U
dbopmM IpecTaBICHUS;

CTPYKTYpUpPOBaTh WMH(GOPMALMIO, MPEICTaBIATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATH Tpaduecky;

OLICHMBATh HaJEXKHOCTD uHpOopMaLuU 1o CaMOCTOSTEILHO
chOopMyITUPOBAHHBIM KPUTEPHSIM.

KomMMyHuKaTHBHBIE YHUBEpPCaJIbHbIe Y4eOHbIe 1eHCTBUSA
Oo0wmenue:
BOCIIPUHUMATH U (POPMYJIUPOBATH CYKJICHUSI B COOTBETCTBUM C YCIOBUAMH U
LensiMH  OOIIEHHUs, SICHO, TOYHO, IPaMOTHO BBIpAXXaThb CBOK TOYKY 3pEHHUS B



YCTHBIX M IHUCBMEHHBIX TEKCTaX, AaBaTh IOSCHEHUSA IO XOAY PELICHUs 3a1auy,
KOMMEHTHUPOBATH I10JIyYEHHBIN PE3yIIbTaT;

B X0/€ 00CYXIEeHUs 3aAaBaTh BOIPOCHI IO CYLIECTBY OOCYXIaeMOU TEMBI,
npoOJeMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HALEJICHHbIE HAa IOUCK
pELIEeHUs, COINOCTABIATh CBOU CYXKICHUSA C CYXIACHUSAMHU APYTUX YYaCTHUKOB
auanora, oOHapy’>KHMBaTh pa3liMuyuMe U CXOACTBO MO3UIMI, B KOPPEKTHOH (dopme
(opMyIMpOBaTH Pa3HOIJIACUS, CBOU BO3PAKEHMUS,;

IIPEACTABIIATh PE3YJIbTAThl PELICHUS 3a1a4d, dKCIEPUMEHTA, UCCIECI0BAHUA,
MIPOEKTa, CaMOCTOATENIBHO BbIOUPATH (OpMAT BBICTYIUIEHHS C YYETOM 3ajay
IpE3eHTAlUU U 0COOEHHOCTEN ay IUTOPUHU.

PerynsiTuBHBIE YHUBEpPCAIbHbIE yYeOHbIe N1eHCTBUSA

Camoopranusanus:

COCTaBJISTh IIJIaH, AITOPUTM PEIICHUS 3aJ1aud, BEIOUPATh CIIOCOO PEIIeHUs ¢
y4ETOM UMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BaPUAHTHI PEIICHUH ¢ Y4€TOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH HHTEJJIEKT:

BJIAJI€Th  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcun Kak  OCO3HaHUs
COBEpIIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BJIAJICTh
croco0aMu CaMONPOBEPKH, CAMOKOHTPOJIS TMpollecca U pe3ysibTaTra pelleHus
MaTeMaTUYEeCKOM 3a/1a4u;

NPEIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HMKHYTh MPU PEHICHUH 3a]a4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BBISBICHHBIX TPYTHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUIM, OOBICHITh MPUUNHBI
JOCTIKEHUSI WM HEJIOCTIKEHUS PE3yJIbTaTOB JNEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1€ATEJIbHOCTD:

MOHUMATh M HCIOIH30BaTh MPEUMYIECTBA KOMAaHIHON M WHIWBHIYaTbHON
paboThl TpW pemIeHHH YYEeOHBIX 3aJad, MOPUHUMATh IeJIb COBMECTHOM
JESTENBHOCTH, TUTAHHUPOBATH OPTraHU3AIMI0 COBMECTHON DPabOThI, pacmpenemsiTh
BUJBI PpaboOT, JOTOBApUBATHCA, OOCYX JAaTh TMPOLIECC W Ppe3yiabTaT padoTHI,
0000111aTh MHEHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX (Popmax paboTsl (0O0CYXIeHHs, 0OMEH MHEHHA,
«MO3TrOBBI€ IITYPMbD» W HHBIE), BBINOJIHATH CBOKO 4YacTh pabOTBl U
KOOPAWUHUPOBATh CBOM JACHCTBUS C JPYTMMHM 4YJIE€HAMH KOMaHJbI, OIICHUBATh
KauyeCcTBO CBOETo BKJIaJa B OOIIMIA MPOAYKT MO KPUTEPHUSM, CPOPMYITHUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBUSI.

HNPEIMETHBIE PE3YJIBTATDI



K xonmy ob6yuenuss B 10 kiacce oOydaroIIMiics TOJYYUT CIECAYIOIIHUE
MpeAMETHBIE PEe3yabTaThl MO OTIAEIBHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa U Hauaja MaTeMaTHYECKOTIO aHAJIU3a:

Yuciia v BIYMCICHUS:

CBOOOJIHO OIEpPUPOBATH MOHSITUSMH: paAlMOHAIBHOE YHUCIO0, OECKOHEYHas
nepuoandecKas JpoOb, TMPOILEHTHI, HPpaAlMOHATBHOE YHCJIO, MHOXECTBa
palMOHANBHBIX U JEUCTBUTEIIBHBIX YHCEN, MOAYJIb AEHCTBUTEIBHOTO YUCTIA;

OPUMEHATh JpoOM W TMPOLEHTHl JJisg pEHICHUs NPUKIAIHBIX 3a1ad u3
PAa3JIMYHBIX OTPACIIEH 3HAHUN U PEATbHOU )KU3HU;

MPUMEHSATH NMPUOTMKEHHBIE BBIYUCICHUS, IPABUIIa OKPYTJICHUS, IPUKUAKY U
OIIEHKY pe3yJbTaTa BEIYMCIICHUI;

CBOOOJIHO ONEPUPOBATH TOHATHUEM: CTEMEHb C IeJbIM IOKa3aTeeM,
UCIIOJIH30BATh MOAXOAILYI0 (OPMY 3alUCH TEUCTBUTEIBHBIX YUCEN JJISl PEIICHUS
MPaKTUYECKUX 33/1a4 U IPEACTABICHUS IaHHBIX;

CBOOOJIHO OIEpPUPOBATH MOHATHEM: apuPMeTUUECKUN KOPEeHb HaTypallbHOU
CTEICHU;

CBOOOJIHO ONIEPUPOBATH MOHATUEM: CTEIIEHb C PAIIMOHAJILHBIM MTOKa3aTeleM;

CBOOOJIHO OINEPUPOBATh TMOHATHAMU: JiorapudM YHcla, JECATHUYHBIE U
HaTypaibHbIE TOTapU(PMBI;

CBOOOJTHO OMEpUPOBATH MOHATUSAMH: CHHYC, KOCHUHYC, TaHT€HC, KOTAaHTE€HC
YUCIIOBOI'O apTyMEHTA,

ONIEPUPOBATH MOHATUIMHU: aPKCUHYC, aPKKOCUHYC U apKTaHIE€HC YHCIIOBOTO
apryMeEHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHIMHU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHHUS U YPABHEHUA-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

OPUMEHSTh Pa3IMYHbIE METOJbl pEIICHUs pPalMOHATbHBIX W APOOHO-
pallMOHANBHBIX YPAaBHEHHM, MPUMEHATh METOJ WHTEPBAJIOB JUISl PEIICHUA
HEPABEHCTB;

CBOOOJTHO OMNEpPUPOBATH TMOHSATHUSAMH: MHOTOUYJIEH OT OJHOW MEepPEMEHHOM,
MHOTOWIECH C TIeNbIMU KO3(h(UIIMEHTaMU, KOPHU MHOTOWICHA, MPUMEHSThH
JI€JICHHE MHOTOYJIEHA Ha MHOTOWIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUISL pELLICHUS 3a1a4;

CBOOOJHO OMEpHUPOBATh TOHATHSIMH: CHUCTEMa JIMHEHHBIX YpPaBHECHHMH,
MAaTpHLa, ONPENCIUTENIb MAaTpULbl 2 X 2 W €ro TEOMETPUYECKUU CMBICI,
HCMOJIB30BATh CBOWMCTBA OMpEAEHUTENss 2 X 2 1y BBIYMCICHUS €ro 3HAYEHUs,
MPUMEHATh ONPEACIUTENIA JUISI PELNIEHUS CHUCTEMbl JIMHEHMHBIX YPaBHEHU,
MOJICJIMPOBATH PEAJIbHBIC CUTYAallUH C TIOMOIIBIO CUCTEMBI JINHEMHBIX YPAaBHEHUN,



HCCIIEIOBaTh TIOCTPOCHHBIE MOJETH C TOMOIIBI0 MATPHIl W OIpeaeIuTeNnei,
UHTEPIPETUPOBATH MONTYICHHBIN Pe3yIbTarT;

UCIIOJIb30BaTh CBOWMCTBA JEUCTBUM C KOPHAMM JUIsl NpeoOpa3OBaHMS
BBIPAKCHUU;

BBITIOJIHATH MPEOOPA30BAHMS YNCIOBBIX BBIPAKEHUH, COACPKAIIUX CTETICHHU C
palMoOHAIBHBIM TIOKa3aTelNeM;

UCIIOJIb30BaTh CBOICTBa jgorapupMoB JUTSI npeoOpa3zoBaHus
Jorapu()MHUUECKUX BBIPAKECHUH;

CBOOOHO OMEpUPOBaTh MOHSATUSMHU: HPpPAIMOHAIBHBIC, MOKAa3aTeNbHbIE U
Jorapu(MUUECKUE ypAaBHEHUS, HAXOAUTh UX PEUICHUS C TIOMOIIBIO PABHOCHIBHBIX
NIePEX0/I0B MU OCYIIECTBJISIS IPOBEPKY KOPHEH;

NPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKHE (PopMyIIbl aisi mpeoOpa3oBaHMs
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOIHO ONEpUPOBATh TMOHATHEM: TPHUTOHOMETPUYECKOE ypaBHEHHE,
NPUMEHSATh  HEOOXOAWMBIE  (OPMYJBI  JUIS  PEIICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUICCKUX YPABHECHHIA;

MOJICTMPOBATh pEajbHBbIE CHTyallMM Ha S3bIKE aireOpbl, COCTaBISITH
BBIDQKCHUS, YpaBHCHHs, HEPAaBEHCTBA TI0 YCJIOBHIO 3aJa4d, WCCIIEIOBAThH
NOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM arapara ajureopsl.

DOyHKUNH U TPAPUKH:

CBOOOJTHO OMEpPUPOBATH MOHATUAMU: (DYHKIUS, CIIOCOOBI 3aaHus (YHKIIUH,
B3aUMHO oOpaTHble (YHKIIUH, KOMIIO3UIUA (PYyHKIUNA, Tpaduk QyHKIHH,
BBITIOJHSATh AJIEMEHTAapHbIE TPe0Opa3oBaHus rpaduKkoB QyHKIIHIA;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPENEICHUS U MHOYKECTBO
3HauYeHUN QYHKINH, HYJIH QYHKIIUU, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: UYETHBIE W HEUYETHbIE (YHKIIHH,
nepuoaudeckue QyHKIMHU, MPOMEKYTKH MOHOTOHHOCTUA (DYHKITUU, MAKCUMYMBI U
MUHUMYMBI (DYHKITMH, HaAuOOJIbIlIee W HaWMCHbIIIee 3HadeHHWe (QYHKIMU Ha
MIPOMEXKYTKE;

CBOOOJTHO OTEPUPOBATH MOHATUAMH: CTeTICHHAs (DYHKIMS C HATYpaJIbHBIM U
IeJIbIM TIOKa3aTeiaeM, IpauK CTEeHHOW (QYHKIMU C HATYpPaIbHBIM M IEIBIM
nokasarenieM, rpaduk KOpHS N-Oi CTemeHu Kak (pyHKIuH oOpaTHOW CTETEeHH C
HATypaJIbHBIM ITOKA3aTEIIEM;

OTIepUpPOBATh TOHATHSAMU: JUHEHHAs, KBaJpaTWdHAs U JPOOHO-TMHEHHAS
(YHKIMH, BBITOTHATH 3JIEMEHTAPHOE UCCIIEI0BaHIE U TOCTPOCHUE UX IPa(UKOB;

CBOOOIHO OMNEpUPOBATh MOHATUAMM: IOKa3aTeldbHas M JorapupmMuyeckas
GyHKIIMU, WX CBOMCTBAa W TpadWKH, HCIONB30BaTh UX TPpaQUKUA [JIs PEIICHUS
YPaBHEHUN;



CBOOOIHO OMEpUPOBATh TMOHATUSMHU: TPUTOHOMETPHYECKAs OKPYKHOCTH,
orpeseNieHIe TPUTOHOMETPHUECKUX (PYHKIIMI YUCIIOBOTO apTyMEHTAa,

UCTIONB30BaTh Tpaduku (GYHKIUH Ui HWCCIEAOBAHUSA TPOIECCOB U
3aBHCHMOCTEW MpHU PEHICHUH 337ad U3 APYTUX y4eOHBIX MPEIMETOB U PeabHOM
’KU3HU, BBIpAXKaTh (OPMyJIaMU 3aBUCUMOCTH MEXK/y BETUINHAMU;

Hauasia MaTeMaTH4ecKoOro aHajamnza:

CBOOOJIHO OMEpUPOBATh TOHATUSAMU: apudmeTndeckas W TeoMeTpudecKas
nporpeccusi, 0eCKOHEUHO yOBIBaIOIIasi TE€OMETPHUUECKas MPOrPeccusi, TNHEHHBIN U
AKCMOHECHIIMATBHBIA POCT, (OpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCTIOBh30BaTh MPOTPECCHH ISl PEUICHHUS pPEanbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;

CBOOO/IHO OTIEPUPOBATH MOHATUSMU: MTOCIEIOBATEILHOCTD, CIIOCOOBI 3aIaHuUs
MOCJIEIOBATEIBHOCTE, MOHOTOHHBIE M OTPAaHWYCHHBIE MOCIEAOBATEIHLHOCTH,
NIOHMMAaTh OCHOBBI 3apOXKICHUS MATEeMAaTHYECKOTO aHalu3a KaK aHalln3a
OCCKOHEYHO MaJIbIX;

CBOOOJIHO OIEPHPOBATH TMOHATHUSAMHU: HEMPEPHIBHBIE (DYHKIHH, TOYKH
paspsiBa rpaduka QyHKIUU, aCUMITOTHI Tpaduka GyHKINU;

CBOOOJTHO OMNEpPUPOBATH TOHSATHEM: (PYHKIMS, HEMpEepbIBHAsS Ha OTpe3Ke,
NPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIIWI IJIs1 pelIeHus 3a1a4;

CBOOOJTHO OIEpPUPOBATH TOHSATUSMH: TIepBasi W BTOpas MPOU3BOIHBIC
dbyHKIMM, KacaTeabHas K rpaduKy QyHKIINY;

BBIUUCTSATH MPOU3BOJIHBIE CYMMBbI, TIPOU3BEACHHS, YACTHOTO U KOMITO3UIIUU
IBYX (DYHKIIHIA, 3HATH IPOU3BOJIHBIE JIEMEHTAPHBIX (HYHKIIHIA,

UCIIOJIB30BaTh T€OMETPUUYECKUN M (PU3MUECKUM CMBICT MPOWU3BOIHOM IS
pelIeHus 3a1a4.

MHoxKecTBa U JIOTHKA:

CBOOOJTHO  OINEpPUPOBATh  TMOHATUAMH: MHOXECTBO, ONEpalMK  HaJ
MHO>XECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJis OMUCAHUS PEaTbHbBIX
MPOLIECCOB U SIBJICHUM, IPU PEIICHUH 3a]]a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOO/IHO OIEpUPOBATh TOHATHUSMHU: OIpEAeNieHUE, TeopeMa, ypaBHEHHe-
CJIEJICTBHE, CBOMCTBO MAaTEMaTHUYECKOI0 00BbEKTa, J0KA3aTeIbCTBO, PABHOCUIIbHBIE
ypaBHEHUS U HEPABCHCTBRA.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KoaunuectBo yacos
Ne HanMeHoBaHMe pa3je/ioB U TeM
o/ IPOrpaMMEI Beero Konrpoabubie | IlpakTuyeckue
padoThI padoTsbI
MHO0ecTBO 1eHCTBUTENBHBIX
yucesn. MHOro4JeHsl.
1 PanvonaneHbIe ypaBHEHNS U 24 1
HepaBeHcTBa. CHCTEMBI IMHEMHBIX
YpaBHEHUU
9 O®yukuuu u rpaduku. CreneHHas 12 1
(GYHKIUS C LEeJIbIM [T0Ka3aTeleM
Apudpmernueckuil KOpeHb N-oi
3 crenieHn. VppanoHalbHbIC 15 1
ypaBHEHHS
4 [TokazarenbHast QyHKIMS. 10 1
[Toka3zaTenbHble ypaBHEHHUS
5 Jlorapudmuueckas QyHKIUS. 15 1
Jlorapudmuueckre ypaBHEHUS
6 Tpuronomerpruyeckue BeIpaXKCHUsS U 21 1
YPaBHECHUS
7 [TocnenoBaTeabHOCTH U POTPECCUH 9 1
3 HenpepbiBHbIE PyHKLINY. 19 1
[IpousBoaHas
9 [ToBTOpeHnue, o6o0IIEHNE, 5 5
CUCTEMAaTH3alMs 3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 130 10 0
I[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
N KoauuecTBo yacoB
w/ | Temaypoxa Kourpo Ipakru | /[ara
- Bcero | abHbIE yeckue H3y4yeHusl
padoThI padoThI
[[MHOXeCTBO, Ornepau Hajl
1 . 1 01.09.2023
MHO>KECTBAMHU U UX CBOKMCTBA
2 JHuarpammsel Ditnepa-Benna 1 01.09.2023
[IpuMeHeHne TeopeTHKo-
3 MHOYXECTBEHHOTO arlrapara JJis perieHus 1 04.09.2023
3a/a4
Panmonansubie uncna. OOBIKHOBEHHBIEC U
4 JECSITHYHBIC IPOOH, TPOIICHTHI, 1 06.09.2023
OECKOHEYHBIC TTEPUOIUUECKHE TPoOHr
Parmmmonansueie yncina. OOBIKHOBEHHBIE U
5 JECSITHYHBIC IPOOH, TPOIICHTHI, 1 08.09.2023
OECKOHEYHBIC TTEPUOIUUECKHE TPoOH
5 [Ipumenenue npobeii ¥ TPOLEHTOB IS 1 08.09.2023
pelIeHUs PUKIaIHBIX 3aa4
7 [Ipumenenue npoOeii U IPOIIEHTOB IS 1 11.09.2023
pelIeHUs PUKIAIHBIX 3aa4
3 JeicTBuTeNnpHbIC Yncia. PaimonanbHbIe 1 13.09.2023
U UppalyoHaIbHbIe YHCia
9 ApuI/I(bMeTI/ILIeCKI/Ie orepaIuu ¢ 1 15.09.2023
JeHUCTBUTENbHBIMH YHCIIAMU
10 Mozulynb JNEHUCTBUTEIBHOIO YUCIIA U €r0 1 15.09.2023
CBOICTBa
OcCHOBHBIE METO/IbI PEILICHUS 1IeNIbIX U
11 JPOOHO-pAIIMOHANIFHBIX YPAaBHEHUHN U 1 18.09.2023
HEPaBEHCTB
OcCHOBHBIE METO/IbI PEIICHUS IENbIX U
12 JPOOHO-pAIIMOHANIEHBIX YPAaBHEHUHN U 1 20.09.2023
HEPaBEHCTB
OcCHOBHBIE METOJIBI PEIICHUS IENbIX U
13 JIPpOOHO-PAIIMOHAIBHBIX YPaBHEHUH U 1 22.09.2023
HEPaBEHCTB
14 MHoOrowieHsl OT OJHON NEPEMEHHOM. 1 99092023

[[eJ'ICHI/Ie MHOT'O4JICHA Ha MHOT'OYJICH C




octaTtkoM. Teopema besy

15

MHOTro4JIeHBI C LEIBIMH
koapunmentamu. Teopema Buera

25.09.2023

16

Pewrenne cucrem JIMHENWHBIX ypaBHEHUN

27.09.2023

17

Pemrenne cucrem JIMHEWHBIX ypaBHEHUN

29.09.2023

18

Martpuna cucteMsl JTUHEHHBIX
ypaBHeHUH. Onpenenurenab MaTpULbl
22, ero reOMeTpUYECKUN CMBICI U
CBOICTBA; BBIYUCIIEHUE €T0 3HAUECHUS

29.09.2023

19

Ornpenenurens MaTPUIbl 2X2, €ro
r€OMETPUYECKHUI CMBICII U CBOMCTBA;
BBIYMCIICHUE €r0 3HAYECHUs

02.10.2023

20

[IpuOnmxEHHBIE BBIYUCIIEHUS, IPAaBUIa
OKPYIJICHHS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BEIYMCICHUM

04.10.2023

21

[IpuMeHenue onpenennuTens st
peuIeHusl CUCTEMBI JINHEWHBIX YPAaBHEHUN

06.10.2023

22

Pemrenne npukiagHeIX 3a/1a4 ¢ TOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUN

06.10.2023

23

Pemrenne nmpukiagHbIX 3a/1a4 C TOMOIIIBIO
CHUCTEMBI JINHEHHBIX YpaBHEHUI

09.10.2023

24

KontponbHas padota: "PammonanbHbie
ypaBHEeHHMsI U HepaBeHCTBa. CHCTEMBI
JIMHEHHBIX YpaBHEHUN"

11.10.2023

25

OyHKIHUS, crIocoObI 3a1aHus (PyHKITHH.
B3anmuO 0OpaTHbIe QYHKIIUHN.
Kommno3unus pyHkmumit

13.10.2023

26

I'paduk GyHkmmm. IaemMeHTapHbBIC
npeobpa3zoBanus rpapuKoB GyHKIIHHA

13.10.2023

27

OOmnacTp onpeneneHnss 1 MHOXKECTBO
3HaueHud ¢pynkiuu. Hynu gynkuumu.
[TpoMexyTKH 3HaK TOCTOSIHCTBA

16.10.2023

28

Ué&rHble 1 HEUETHBIE (DYHKITHH.
[Tepuoanueckue pynkuuu. [Ipomexytku
MOHOTOHHOCTHU (DYHKIIHH

18.10.2023

29

MaxkcuMyMbl U MUHUMYMBI (DyHKIUH.
Haubonpiiee n HauMeHblIee 3HAYCHHUE
(GYHKINN Ha TPOMEXYTKE

20.10.2023

30

JIuHeiltHas1, KBaJipaTU4Has U JpOOHO-
JTUHeWHas GYHKLIUU

20.10.2023




DeMeHTapHOE UCCIIEIOBAaHUE U

31 . 23.10.2023
ocTpoeHue rpadukoB dTUX GyHKIUN

32 DNeMeHTapHOE UCCIIEIOBAaHUE U ) 95 10.2023
MOCTPOCHHE IPAPHUKOB ATUX (PYHKIIHIA

33 Crenensb c 1eJIbIM MoKa3zareneM. bunom 97 10.2023
Hsrorona

34 Crenenb C 1eNIbIM MoKa3zareneM. bunom 97 10.2023
Hsrorona
CrenenHas QyHKIMS C HATYpATbHBIM U

35 LenbsIM mokazaresnem. E€ cBoiicTBa u 08.11.2023
rpadguk

36 KOHTpOJ'II)Ha"S[ pa600Ta: "CreneHHas 10.11.2023
¢dbynkuus. E€ coiictBa u rpaduk"

37 Apudpmernueckuii j(OpeHB HaTypaJIbHON 10.11.2023
CTETNEHHU U €ro CBOMCTBA

38 Apudmernueckuii j(OpeHI) HaTypaJIbHON 13.11.2023
CTETNIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHUs YUCITIOBBIX BBIPAXKCHUH, 15.11.2023
coJiep KaliX CTETIeHU U KOPHHU

40 [IpeoOpa3oBaHUs YUCITIOBBIX BBIPAXKCHUH, 17.11.2023
COJIEp KaIINX CTENeHU U KOPHU

41 [TpeoOpa3zoBanHMs YHCIOBBIX BRIPAKEHUH, 17 11.2023
COJIEp KaIINX CTENeHH U KOPHU
Hppannonanbasie ypaBHeHUs. OCHOBHBIE

42 METO/IbI PEIICHUS UPPAMOHATBHBIX 20.11.2023
ypaBHEHUU
Uppanmonansueie ypaBHeHus.. OCHOBHbBIE

43 METO/IbI PEIICHUS UPPALIMOHATBHBIX 22.11.2023
ypaBHEHUU
Uppannonansueie ypaBHeHus.. OCHOBHbBIE

44 METO/IbI PEIICHUS UPPALMOHATBHBIX 24.11.2023
ypaBHEHUU

45 PaBHOCHIIBHBIE TIEpPEXO/IbI B Ii)elHeHHH 94.11.2023
UppalMOHAIILHBIX YPaBHEHUN

46 PaBHOCHIIBHBIE TIEPEXO/IbI B [v)emeHI/m 97 11.2023
HppallMOHALHBIX YpaBHEHUN

47 PaBHOCHITBHBIE TIEpPEXO/IbI B IjeHleHI/II/I 99.11.2023
WppallMOHAILHBIX YpPaBHEHUN

48 PaBHOCHITBHBIE TIEPEXO/IbI B PELICHUU 01.12.2023

UppalMOHAIbHBIX YPaBHEHUH




CBoiicTBa u rpaduk KOpHs N-0if CTENeHN

49 KaK YHKIIMH OOpaTHOW CTENICHH C 1 01.12.2023
HaTYypaJIbHBIM ITOKa3aTeIIeM
CoiicTBa u rpaduk KOpHs N-0if CTENeHN

50 KaK (YHKIIMH OOpaTHOW CTEIICHH C 1 04.12.2023
HaATypaJbHBIM ITOKa3aTeIIeM
KonrtponwHas padora: "CBolicTBa 1

ol rpaduk KOpHS N-0#f CTEIeHH. 1 06.12.2023
Wppanmonanbubie ypaBHEeHUs"

59 CTe"nem)uc panMoHANBLHBIM ITOKa3aTelIeM 1 08.12.2023
u e€ CcBOICTBA

53 CTGHHGHI)UC paMoHaBHBIM ITOKa3aTelIeM 1 08.12.2023
u e€ cBOICTBA

54 CTGHHGHI)UC paIMoHaBLHBIM ITOKa3aTelIeM 1 11.12.2023
u e€ CBOICTBA

55 [TokazarenbHast pyHKUMS, €€ CBOMCTBA U 1 13.12.2023
rpaduk
Ucnons3oBanue rpaduka GyHKINUN 15

56 . 1 15.12.2023
pelIeHHs YPaBHCHHIA

57 HcnonszoBanue rpaibm(a byHKIUYN 1715 1 15.12.2023
pelIeHns ypaBHEHUN
[TokazarenbHble ypaBHEeHHS. OCHOBHbBIE

58 METO/IbI PEIICHUS TTOKA3aTeIbHBIX 1 18.12.2023
YpaBHEHUU
[TokazarenbHble ypaBHEeHHS. OCHOBHbBIE

59 METO/IbI PEIICHUS TTOKA3aTEeIbHBIX 1 20.12.2023
ypaBHEHUU
[TokazarenbHble ypaBHEeHUA. OCHOBHBIE

60 METO/IbI PEIICHUS TTOKA3aTEeIbHBIX 1 22.12.2023
ypaBHEHUU

61 Kontponbnas padota: "[lokazarenpHas 1 99 12,2023
¢ynkus. [lokazaTenbHble ypaBHeHUA"

62 Jlorapudm uucna. CoiicTBa orapupma 1 25.12.2023

63 Jlorapudwm yucna. CoiicTBa sorapupma 1 27.12.2023

64 Jlorapudm yucna. CoiicTBa orapupma 1 10.01.2024

65 JlecATUUHBIE U HATypaJlbHbIE JOrapu(pMbl 1 12.01.2024

66 [IpeoOpa3zoBaHue BhIpasKEeHUH, 1 12.01.2024
coJiep Kaliux Jorapudmel

67 [Ipeobpa3zoBaHue BhIpaKEHUH, 1 15.01.2024

COJIEpKALINX JIOTapH(PMBI




[IpeoOpazoBanue BEIpaKEHUH,

68 17.01.2024
COJZIEPKALINX JIOTapH(PMBI

69 .HOFflpI/I(bMI/I‘IeCKaSI byHKIMA, €€ 19.01.2024
CBOICTBa ¥ rpaduk

70 HOFflpI/I(bMI/ILIeCKaSI ¢byHKuus, eé 19.01.2024
CBO¥CTBa ¥ rpaduk

71 HcnonszoBanue rpainKa GyHKIUM 1715 99 01.2024
pelIeHUs YpaBHCHUN
Jlorapugmuueckue ypaBHEHHSL.

72 OCHOBHBIE METO/IbI PEIICHUS 24.01.2024
JOTapu(PMUIECKUX YPAaBHEHUM
Jlorapudmuueckre ypaBHEHUS.

73 OCHOBHBIE METO/IbI PEIICHUS 26.01.2024
Jorapu(pMUUECKUX ypaBHEHUIN
JlorapudmMudeckue ypaBHEHHUS.

74 OCHOBHBIE METO/IbI PEIICHUS 26.01.2024
JOTapu(PMUIECKUX YPAaBHCHUM

75 PaBHOCHITBHBIE TIEPEXOIBI B prleHI/II/I 99.01.2024
JOTapu(PMUIECCKUX YpaBHEHUH
KonTponbHas padora:

76 "Jlorapudmuaeckast GyHKIIHS. 31.01.2024
Jlorapudmudeckue ypaBHeHHS"

77 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC 02.02.2024
YHCIIOBOTO apryMeHTa

78 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC 02.02.2024
YHCIIOBOTO apryMeHTa

79 ApKCUHYC, apKKOCHHYC U apKTaHI'€HC 05.02.2024
YHCIIOBOTO apryMeHTa

80 ApKCUHYC, apKKOCHHYC U apKTaHI'€HC 07.02.2024
YHCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

81 ompeIelICHUE TPUTOHOMETPUUCCKHIX 09.02.2024
(GyHKIUI YHUCIOBOrO apryMeHTa

g2 OCHOBHBIE TPUTOHOMETPUYECKHE 09.02.2024
(hopMyIbI

83 OcCHOBHBIE TPUTOHOMETPUUECKHE 12.02.2024
(bopmybl

84 OCHOBHBIE TPUTOHOMETPUUYECKUE 14.02.2024
(bopmybl

85 OCHOBHBIE TPUTOHOMETPUUECKHE 16.02.2024




(bopmyIsl

[IpeobpazoBaHre TPUTOHOMETPHUECKUX

86 . 16.02.2024
BBIPKEHUI

87 HpeoGpasojsaHHe TPUTOHOMETPHUYECKHIX 19.02.2024
BBIPKEHUI

88 Hp€06p3303321HI/I€ TPUTOHOMETPHUYECKHIX 91.02.2024
BBIPKEHUI

89 Hp€06p3303321HI/I€ TPUTOHOMETPHUYECKHIX 96.02.2024
BBIPKEHUI

90 Pemenue ’prFOHOMCTpH‘IGCKPIX 98.02.2024
YpaBHCHHIA

01 Pemenue "prFOHOMCTpH‘ICCKPIX 01.03.2024
YpaBHCHHIA

92 Pemenue "prFOHOMCTpH‘ICCKPIX 01.03.2024
YpaBHCHHIA

93 Pemenue "prFOHOMeTpI/I‘IeCKI/IX 04.03.2024
YpaBHCHHIA

94 Pemenue "prFOHOMeTpI/I‘IeCKI/IX 06.03.2024
YpaBHCHHIA

95 Pemenue "\l:pI/IFOHOMeTpI/I'—IeCKI/IX 11.03.2024
ypaBHEHUI

9% Pemrenne TpHFOHOMeTqueCKHx 13.03.2024
ypaBHEHUI
Kontponbnas padora:

97 "TpUroHOMETPHUYECKUE BHIPAKCHUS U 15.03.2024
TPUTOHOMETPUUYECKUE ypaBHEHUS"
[TocnemoBarenbHOCTH, CIIOCOOBI 331aHUS

98 ocJIeqoBareIpbHoCTel. MeTon 15.03.2024
MaTeMaTU4YEeCKON MHIYKIIUU
MOHOTOHHBIE ¥ OTPAHUYCHHBIC

99 rmocJenoBaTeabHOCTH. McTopus anamu3a 18.03.2024
0ECKOHEYHO MaJIbIX

100 Apudmerrueckast Iporpeccus 20.03.2024

101 ['eomeTprueckas mporpeccus 22.03.2024

102 beckoneuHo yObiBaromas 99 03.2024
reoMeTpHruecKas Mporpeccus

103 Cymma 6eCKOHe:IHO yObIBaro1ei 01.04.2024
TreOMETPUYECKON TIPOTrPECCHH

104 JIMHEeWHBIN 1 SKCIIOHEHIINATBLHBIA POCT. 03.04.2024

Yucio e. cDO]Z)MyJ'Ia CJIOKHBIX TPOUCHTOB




Hcnons3oBanue nporpeccuu uist

105 pelieHus: pealibHbIX 3a]]a4 MPUKIIATHOTO 05.04.2024
XapakTepa

106 'I'<OHTpOJIBHa$I pabora: ) 05.04.2024

[TocnenoBaTenbHOCTH U TPOTPECCHH

107 HenpepbiBHbIC GYHKINN U UX CBOICTBA 08.04.2024

108 Touka pilzpblBa. AcuMITOTHI rpauKOB 10.04.2024
byHKIMI

109 CBoiicTBa (hyHKIMIA HEMPEPHIBHBIX HA 12.04.2024
OTpe3Ke

110 MeToa HHTEPBAJIOB /IS pEIICHUS 12.04.2024
HEPaBEHCTB

111 MeToa HHTEPBAJIOB /ISl pEIICHUS 15.04.2024
HEPaBEHCTB

112 MeToa HHTEPBAJIOB /ISl pEIICHUS 17.04.2024
HEPaBEHCTB

113 HpI/IMerHI/Ie CBOMCTB HEMPEPBIBHBIX 10.04.2024
GbyHKIUN 1715 pereHus 3a1a4

114 HpI/IMerHI/Ie CBOMCTB HEMPEPBIBHBIX 10.04.2024
GbyHKIUH 1715 pereHus 3a1a4

115 [TepBas u BTOpas mpou3BOAHBIC (DYHKIIMH 22.04.2024

116 OnpeneneHI/Ive, reOMETPUYECKUN CMBICTT 94.04.2024
MIPOU3BOIHOM

117 OnpeneneHI/Ive, buznyecKuit CMbICI 96.04.2024
MIPOU3BOIHOM

118 VYpaBHeHHe KacaTeIbHOU K rpaduky 96.04.2024
byHKIIN

119 VYpaBHeHHe KacaTeabHOU K rpaduky 03.05.2024
byHKIIN

120 [Ipou3BoiHbIE 27IEMEHTAPHBIX (PYHKITUI 03.05.2024

121 [Ipou3BoiHbIE P7I€MEHTAPHBIX (PYHKIIUNA 06.05.2024

122 [IpousBoHas CyMMBI, npomBez[eI:m;I, 08.05.2024
YaCTHOTO U KOMIO3HULIUU (QYyHKITUI

123 [IpousBoiHas CyMMBI, npomBez[eI:m;I, 13.05.2024
YaCTHOTO U KOMIO3HULIUU (QYyHKITUI

124 [IpousBoaHast CyMMBI, Hp0H3BeI[teHH, 15.05.2024
YaCTHOT'O U KOMITO3UIIMU (PYyHKIMH

125 Konrtponsnas padora: "[IpouszBognas” 17.05.2024

126 [ToBTOpeHnue, 060061IeHNE, 17.05.2024

cUcTeMaru3anus 3Hauui: "YpaBHeHus"




[ToBTOpeHnue, 06001IIeHNE,

127 . | 1 20.05.2024
cucTeMaru3aiys 3HaHui: "OyHKIIH
128 Hrorosas koHTposIbHAs paboTa 1 1 22.05.2024
129 Hrorosas koHTposbHAs paboTa 1 1 24.05.2024
130 [ToBTOpEHME, O606H.I€HI:IC, 1 94.05.2024
CUCTeMAaTH3aIs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 130 10

[TPOTPAMME




YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

Matemaruka: anredpa 1 Hayaja MaTEMAaTUYECKOTO aHalIu3a, reomeTpus. AnreOpa
Y Hayajia MateMatuyeckoro aHanusa. 10-11 kiaccel.: 6a30Bblid U yIiTyOJIE€HHBIHI
ypoBHU: yueOHuk/LI.A. Anumos, FO.M. Konsrun, M.B. TkauéBa u ap.. -

Mockga: IIpocsemienue, 2022

METOANYECKHUE MATEPUAJIbBI AJISA YUUTEJA

Marematuka: anrebpa U Hayajla MaTEMaTHYECKOTO aHaIHu3a, reoMeTpusi. Anredpa
¥ Havajia MaTemMatudeckoro aHanuza. 10-11 kinaccel. bazoBblil u yrinyOneHHbIH
YpOBHU. DNeKTpoHHAas hopma yueOHHKa

Anre0pa 1 Havaja MaTeMaTHYECKOTO aHalin3a. MeToudecKkue peKoMeHAaIiu.
10-11 xmaccot

Astop(b1): Denopona H. E.

AnreOpa u Havajla MaTeMaTHYeCKOro aHanu3a. Jlunakruaeckue Marepuaisl. 10

kiacc. bazobiii n yrinyOnéuusiii yposau. (K yueonuky Anumona 11.A.)

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NUHTEPHET

XpaHwile eJuHON KOJUIEKITUY TU(POBBIX 00pa30BaTEIbHBIX PECYPCOB, T1IE
MPEICTABIICH MTUPOKHUI BBIOOP IIEKTPOHHBIX MTOCOOMIA

http://school-collection.edu.ru



http://school-сollection.edu.ru/

denepanbHas cucreMa HHOOPMAITMOHHO-00Pa30BaTEILHBIX PECYPCOB

(uapopmarmoHHbIi moptan)  http://wmolow.edu.ru

XpaHUUIIE UHTEPAKTUBHBIX DJIEKTPOHHBIX 00pa30BaTEIbLHBIX PECYPCOB

http://fcior.edu.ru

Marepuansl 111 U3YyUYECHUS U PETOIaBaHUSI MATEMATUKH B IIKOJIE.
Tematuueckuit COOpHUK: YuCia, APOOH, CI0KECHHUE, BRBIUUTAHUE U TIP.
TeopeTnueckuii MaTepuall, 3aJJa4u, UTPbI, TECTHI

http://www.numbernut.com/

Komnnexust kKHUT, BUACO-TIEKIINM, MTOAOOPKA 3aHUMATENIbHBIX MAaTEeMAaTHUYECKUX
¢dakroB. Mudopmarus o0 onuMnuanax, HaAy4YHbIX HIKOJIAX MO MaTeMaTHKE.

Menuareka http://www.math.ru

Cetb TBOpUECKHX yunuTenend. Metonuyeckue nocoOus st yuuTens; yueoHo-
METOJIMYECKUE MOCOOUS; CIIOBAPH; CIIPABOYHUKH; MOHOTpadun; yueOHUKY;

pabouue TeTpaau; CTaThU MEPHOAUYCCKOM ewatn  http://www.int.ru

«Yuutens.py». [lenarorudueckue macrepckue, MaTepHeT-00pa3oBaHue.
JluctannmonHoe oopa3oBanue. Karamor pecypcoB «B momMoIis yu4uTesoy»

http://teacher.ru http://teacher.fio.ru

Kparkas ucropusi MaTeMaTUKH: C APEBHUX BPEMEH J10 310X Bo3poxkaeHusl.

[Toptpets! u 6uorpaduu. CoObITHS M OTKpBITUS  hitp://sbiryukova.narod.ru

[TpaBuIbHBIE MHOTOTPAHHUKU: JTIOOOMBITHEIE (DaKThI, UCTOPUS, TPUMECHEHHE.

Teopema Diinepa. [1naToHoBBI U ApxuMeIOBHI Tena. buorpadguyeckue cBeaeHus


http://wmolow.edu.ru/
http://fcior.edu.ru/
http://www.numbernut.com/
http://www.math.ru/
http://www.int.ru/
http://teacher.ru/
http://teacher.fio.ru/
http://sbiryukova.narod.ru/

o [Imarone, Apxumene, EBknuae v Apyrux y4eHbIX, AMEIOIIUX OTHOLLICHHUE K
TeMe. MHOTOIrpaHHUKH B UICKYCCTBE M apXUTEKTypE. 3aHUMATEIIbHBIE CBEICHUS O
HEKOTOPBIX JTUHUAX JIMHUM: onpeeNieHus, T00O0NbITHRIE (PaKThl, IPUMEPHI
ucnosib3oBaHus. [ 'unep6omna, napadosna, JUMIC, CHHYCOUA, CIUPAJIb, HUKIOUA,

kapauouna http://www.tmn.fio.ru/works/

IToaroroBka k sk3amenaMm https://math-ege.sdamgia.ru http://alexlarin.net

Marematuueckue dTroasl WWW.etudes.ru

DrexTpoHHas mKoia «3Hanuka» http://znanika.ru/

I/IHTepaKTI/IBHOG MMPUIOKCHUC I COCTABJICHUA SallaHI/Iﬁ

https://learningapps.orq

MHuoro nocoduit MoxkHo ckadats hitp://www.alleng.ru/edu/mathl.htm

Tectuposanue online 5-11 kiaccer http://www.kokch.kts.ru/cdo/

Hogeie Texnomoruu B oopaszoBanuu http://edu.secna.ru/main/

[IyreBonuTens «B Mupe HayKu» 1S IKOJIbHUKOB

http://www.uic.ssu.samara.ru/~nauka/

Merasuanukioneaus Kupumia 1 Medonus http://mega.km.ru

CaiiTel «Mup sHIEKIIONIC AU hitp://www.rubricon.ru/

http://www.encyclopedia.ru/

Martepuanst EI'D u THA http://www.fipi.ru/

Odwurmaneneiii cait EI'D http://www.ege.edu.ru/

Poccwmiickuii o6puam3op http://obrnadzor.gov.ru/

@enepalbHbIA NOPTANL, OCPOMHOE KOJIMYECTBO MaTEPUaia, B TOM YHCIIE OHJIANH-


http://www.tmn.fio.ru/works/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://www.etudes.ru/
http://znanika.ru/
https://learningapps.org/
http://www.alleng.ru/edu/math1.htm
http://www.kokch.kts.ru/cdo/
http://edu.secna.ru/main/
http://www.uic.ssu.samara.ru/~nauka/
http://mega.km.ru/
http://www.rubricon.ru/
http://www.encyclopedia.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
http://obrnadzor.gov.ru/

tectbl EI'D u T'UA no Bcem mpenmeram http://www.edu.ru/index.php

MunucrepcTBo oOpazoBanust PO http://www.informika.ru/

http://www.ed.qgov.ru/ http://www.edu.ru/

OTkpbITHIN OaHK 3aaaHuil o matematuke http://mathege.ru

I[JISI KJIACCHOI'O PYKOBOJUTCIIA U YUHUTCIIA-IIPCIMCTHUKA

http://www.proforientator.ru/

Bce o EI'D http://www.ctege.ora/

Poccuiickoe oOpa3zoBanue- eaepaibHbIi OPTa, BCE MPEIMETHI

http://www.edu.ru/moodle/

[TnaTHOE TEeCcTUpOBaHUE, €CTh OJIUH OECIIATHBIN JEMOTECT


http://www.edu.ru/index.php
http://www.informika.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://mathege.ru/
http://www.proforientator.ru/
http://www.ctege.org/
http://www.edu.ru/moodle/
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