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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro o0Iero oOpa3oBaHMs,
MIOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECHEYMBAECT WHCTPYMEHTAIbHYIO 0azy ais
U3YyYEHHS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMHUPYET
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4YaroluXcs Ha YpOBHE, HEOOXOIMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JPYTUX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kKypca oOydaromuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OopMyIupyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHAIW3a 3aKia/(bIBacT
OCHOBY Ul YCIEUIHOTO OBJIQJICHUS 3aKOHaMM (U3MKH, XUMHUH, OHUOJIOTHUH,
MOHMMAaHUsI OCHOBHBIX TEHJICHLIMIA pa3BUTUSI 3KOHOMUKHU U OOILIECTBEHHOM >KH3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX JI JalbHEHIIEro oOpa3oBaHHs U B
NOBCEIHEBHOH XM3HU. B TO ke Bpemsi oBiajieHHME aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSMHU anreOpbl M MaTEeMaTHUYECKOro aHaju3a pa3BUBAET
YMEHUE HaxXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTb, JOKAa3bIBaTh
YTBEPKJICHHSI ¢ TIOMOILIBIO MHIYKUUU U PacCyXIaTh AEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNE U KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHanu3a» oOydYarouIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHUs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJIENIEH PEaJbHbIX CUTYAaluH,
VUHTEPHpPETAllUd  TOJYYEHHBIX  PEUICHWH, 3HAKOMATCA C  [pUMepamu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpaMH.

VYyeOHblld Kypc 00J1aaeT 3HAYUTEIbHBIM BOCIHMTATENbHBIM MOTEHIIMAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOLIMI
(GbOopMHpPOBAaHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESTEIbHOCTH, TpeOyIoleld MpPOJOJKUTENbHON  KOHIEHTpAalud BHHUMAHUA,
CaMOCTOATEIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 32 MOJIyYeHHBIN pe3yJIbTaT.

B ocHoBe MeToanku oOydeHus anreOpe U HayajlaM MaTeMaTUYeCKOro aHaIu3a
JICKUT ACSITEIbHOCTHBIN NMPUHIUI 00YUYESHHUSL.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajia MaTeMaTHUECKOT O aHATH3ay
BBIJICJIEHBl  CIIEAYIOIIME COAEPKATEIbHO-METOAUYECKNE JIMHUK: «Yucna u
BBIYMCIICHUSD, «DYHKIIMU U Tpaduku», «YpaBHEHHs U HepaBeHCTBa», «Hauana
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUMA HW3Y4aroTCd Ha MPOTSDKEHHHM [JBYX JIET



oOy4eHHs Ha YPOBHE CPEHEro 001Iero 00pa3oBaHusl, ECTECTBEHHO TOTIOJHSS IPYT
JpyTa | MOCTENICHHO HACKIIIAsICh HOBBIMH TEMaMH U paszienamu. JlaHHbI yueOHbIi
KypC SIBISIETCS MHTETPATHBHBIM, ITOCKOJBKY OOBEAMHSET B cebe colep:KaHHe
HECKOJIbKMX MaTeMaTHYeCKHX MAWCIMIUINH, TaKUX Kak anredpa, TPUTOHOMETpPHS,
MaTeMaTHYECKUN aHaIH3, TEOPHS MHOXKECTB, MaTeMaTHUeCKast JIoruka u napyrue. [1o
Mepe TOTO Kak 00ydaromuecs OBJIaIeBAIOT BcE OoJiee MIMPOKUM MAaTEeMaTHICCKAM
anrmaparoM, y HUAX MOCIIEI0BATEILHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMaTHYECKYI0 MOJIe]h PEATbHON CHUTYyalld, TPUMEHATH 3HAHU,
MOJyYeHHBIC TPH W3YYCHHH YYeOHOTO Kypca, JUIsl PEIICHUS CaMOCTOSTEIBHO
chopMyIMPOBAaHHON MAaTeMaTUYECKOW 3a/Ja4yd, a 3aTeM HHTEPIPETUPOBATH CBOU
OTBET.

ConeprkaTenpHO-METOAMYECKas JIMHUS «UKcina ¥ BBIYUCICHHS» 3aBEpIIacT
¢dopMHEpoBaHNE HABBIKOB MCIOJIB30BAHUS JCUCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HA4aTo Ha ypPOBHE OCHOBHOTO 0011eT0 00pazoBaHus. Ha ypoBHe cpenHero ooiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMOHATLHBIX BBIYMCICHHA, BKJIIOYAIOMIUX B Ce0S MCIOJIh30BAHUE PA3IMIHBIX
dopM 3ammcH 4YHCIa, YMEHHUE JeNaTh NPUKUIKY, BBIMOJHATH MPUOIKEHHBIC
BBIUUCIICHUS, OLICHUBATh YWCIIOBBIC BBIpAXKEHHSA, pabOTaTh ¢ MaTEeMAaTUYECKHUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOIMMCSI MHOXKECTBA HATYpaJbHBIX, LEJbIX,
pallMOHANBHBIX M JICHCTBUTENBHBIX  YHCENT  JIONOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCel1. B KaXIOM H3 OTHUX MHOXECTB pPacCMaTPHBAIOTCS
CBOWCTBEHHBIE €My creuu(puieckue 3aJadyd U Olepaluu: JeJeHHue Haledo,
ONEPUPOBAHUE OCTAaTKAMU HA MHOMKECTBE IIENIBIX 4YHCEN, O0cOoOble CBOWCTBA
palMOHATBHBIX U UPPAMOHANBHBIX YHCEN, apu(MeTHUYeCKUe Olepaln, a TaKkKe
U3BJICUCHUE KOPHS HATYPaJIbHOW CTENICHW Ha MHOXKECTBE KOMIUICKCHBIX YHCEIL.
bnaronmapst mociieoBaTeNIbHOMY PACHIMPEHHIO Kpyra HUCHOJb3yeMbIX YHCET H
3HAKOMCTBY C BO3MOXKHOCTSIMH MX MPUMEHEHHS JJISl PEIICHHs Pa3IUYHBIX 3a]a4
dopmupyeTcsi TpeAcTaBiICHHE O €AMHCTBE MATEMaTHKU KaK HayKd U €€ poid B
MIOCTPOCHHH MOJISJICH pPEaJbHOTO MHpPA, MIMPOKO HCIIOJIB3YIOTCS 0000IIeHHE U
KOHKpPETHU3aIHS.

Jluans «YpaBHEHUS W HEPABEHCTBA» PEATHM3YETCSl HA TPOTSHKCHHH BCETO
oOy4eHHs Ha YpOBHE CpeIHEero oOmero oOpa3oBaHHs, TMOCKOJIBKY B KaKIOM
paznene IIporpammbl TpexyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3anad. B
pe3yiapTare OOydaroliMecs OBJIQJCBAIOT PA3JIMYHBIMH ~ METOJAMH  PEIICHUS
palMOHALHBIX, HMPPALMOHATBHBIX, MOKA3aTCIbHBIX, JIOTAPUPMUYECCKUX U
TPUTOHOMETPUUYECKUX YpaBHEHUI, HEPABEHCTB M CUCTEM, a TaKXke 3ajad,
cofepKammx mnapaMeTpbl. llomydeHHbIE yMEHHS MIUPOKO HCIONB3YIOTCS TIPU
UCCIIeIOBaHNH (YHKIUK C TIOMOIIBIO TMPOU3BOJHOMN, MPU PEIICHUH MPHUKIIAIHBIX
3aj71a4 ¥ 3aJ1a4 Ha HAaXO0XKJICHUE HAUOOJIBIINX M HAMMCHBIINX 3HAUYCHUH (DYHKIIHH.



JlanHast comepkaTeNbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BEITIOJIHATh ~ pacd€Tel 10  ¢opMynaMm, MNpeoOpa3oBaHHs  PalMOHATIBHBIX,
UppaIlMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUI, a TaKKe BBIPAXKCHUH,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anreOpandeckoro
MaTepuaa IpOUCXOIUT lajdbHENIIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (GOPMHUPYIOTCS HABBIKK JCTYKTHBHBIX PacCYKICHUH,
paboThl ¢ CHUMBOJBHBIMU (OpMaMH, TPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPpexTuBHbIC
WHCTPYMEHTBl I PEUICHUS IPAKTHYECKUX M €CTECTBEHHO-HAYUYHBIX 3a7ady,
HarJIsiAHO IEMOHCTPHUPYET CBOU BO3MOMKHOCTH KAK SI3bIKA HAYKH.

ConepxatenpbHo-MeToanueckass auHug «DyHkuuu u rpaduku» TECHO
MeperyieTaeTcss ¢ APYTMMH JIMHUSIMA Y4e€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aaET MOCAEA0BATEIbHOCTh U3YUEHN MaTepuana. M3yueHre cTeneHHou,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (DYHKIIUN, UX CBOMCTB
U rpadukoB, UCTOIb30BaHUE (QYHKIMN N7 PEIICHUs 3aad U3 JAPYruX y4eOHBIX
MPEAMETOB U PEaTbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM aHAIU30M,
TaK ¥ C pEIICHUEM ypaBHEHUN U HepaBeHCTB. [Ipu »ToM OoJiblllo€ BHUMAaHUE
yaensercs: GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpPMyJIaMU 3aBUCHUMOCTU MEXKITY
pa3IMYHBIMM BEJIIMYMHAMH, HCCIENOBATh TMOJYyYEeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, MO3BOJISIIOLIMX BBIPAXKATh 3aBUCUMOCTH MEXKIY BETUUYMHAMHU B PA3JIMUHON
dbopme: aHaTUTHYECKOM, Tpadudeckoi U clioBecHOW. Ero n3yuenne crocoOoCcTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

ConepxarenbHas nuHusl «Hayana maremMaTHyecKOro aHaiau3a» IMO3BOJISIET
CYIIECTBEHHO PACIIMPUTHh KPYTr Kak MaTeMaTUYECKHUX, TaK W MPUKIAJTHBIX 3ajad,
JIOCTYITHBIX OOYYarolmuMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXKHBIX (YHKIMMA, OMPEAeNsATh HMX HauOOJNbIINE W HAUMEHBIIUE
3HAQYCHUS, BBIYUCIATH UIOmaau Guryp u oObEMBI TeJl, HaXOAUTh CKOPOCTU U
yCKOpeHusi TporieccoB. JlaHHasi cojep)kaTeibHas JMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHUSI MATEMATHYECKUX MOJIeJIed pEalbHBIX CHUTYyallui,
MO3BOJIIET HAXOIUTh HAWITYYIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YUCIIE COLIMAIBHO-
PKOHOMMYECKHUX, 3aJayaXx. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHUYECKOrO aHaJIN3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIIUICHUSI, (OPMHUPOBAHUIO YMEHHUM paclio3HaBaTh IMPOSIBJICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOydaronuecs y3HatT O BBIIAFOIIIXCS
pe3ynbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOUYECKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsl DIIEMEHTHI TEOPUU MHOXKECTB M MAaTEeMaTHYECKOW JIOTHKHU. TeOopeTHKO-
MHOKECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KyPC IMTKOIHLHOW MaTeMaTHKA
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMINA BCE Pa3eIibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOydYarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTroCTh OOOCHOBaHWM M CJEJIOBAHHE OMNPEIEIEHHBIM
mpaBujaM  TOCTPOCHHS  JIOKA3aTeNbCTB.  3HAKOMCTBO C  DJJEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIINIICHUS
00y4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOU PACCY’KJEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «Aunrebpa W Hadaja MaTEMaTUYECKOTO aHaJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJIEITMPOBAHUS, KOTOpPHIE MpPH3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalli, HWCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara ajiredopbl H
MaTEMaTUYECKOr0 aHalii3a, MHTEPIpEeTallMy TOJYyYEeHHBIX pe3yJbTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3eioB MPOTPaMMEI, ITOCKOJIBKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIIONB3YeTCS I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pElIEHUN  pEabHBIX  NPAKTUYECKUX  3aj7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOAATEIbHOCTh, YMEHHME HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  aHAJIOTHIO, 0000ImaTh M KOHKPETH3UPOBATH  IpoOJIeMy.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHu3yeTcs B TpoIlecce U3YUYeHHs BCeX TeM y4eOHOTO Kypca «Anredpa 1 Havyaa
MaTEMaTUYECKOTO aHATN3ay.

Ha wu3ydenne yueOHOTO Kypca «AnreOpa M Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apoOGedt W MPOLEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPAciei 3HAHUHN U PealbHOM )KU3HU.

JelictBuTenpHble 4uciia. PanuoHanbHBIE W UPpAUMOHAIBHBIE YHUCITIA.
Apudmernueckue  omepanuuu ¢ JCUCTBUTEIBHBIMH  YHCIaMd.  Moynb
JEUCTBUTEILHOTO YHCIAa U ero cBoMcTBa. [IpuOmmkE€HHbIE BHIYKMCIICHUS, TPABUIIA
OKPYTJICHUSI, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIUYMCICHUMN.

Crenenp ¢ uenpiM mnokaszarenemM. buHoMm Hsrotona. Hcenmonbe3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJISl PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPeCTAaBICHUS JaHHBIX.

ApudmMeTrueckuii KOpeHb HaTypaJIbHON CTENEHU U €r0 CBOMCTBA.

CreneHbp C palMOHAIBHBIM IIOKA3aTEIeM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapupma. JlecaTnuHple W HaTypalbHbIE
JorapupMsl.

CHHyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHMCJIOBOIO apryMeHTa. ApKCHUHYC,
apKKOCUHYC M apKTAaHT'€HC YUCIOBOTO apryMEHTAa.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE IpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHHUSI M ypaBHEHHUs-CleAcTBUA. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS LENbIX U IPOOHO-PAIMOHATIBHBIX YPABHEHUHN U
HEpaBEHCTB. MHOroujeHsl OT OJHOW NepeMeHHOW. JleneHue MHoOrousieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3y. MHOrousieHs! ¢ 11e1bIMU KO3 UIIEHTaMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUHN, COJIEPXKAIIUX CTENIEHU M KOPHHU.

HppauroHanbHbie ypaBHEHUSI. OcHOBHBIE METO]IbI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHUS. OCHOBHBIE METOJIbI PEIICHUSI MOKA3aTEIbHbBIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METOJTbI pEIICHHS

Jorapu(PpMUUYECKUX YPaBHCHUH.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKCHUH. PelieHne TpUroHoMeTpUYECKUX YPABHEHU M.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHU. OnpeaenuTens MaTPUILLI 2 X2, ero TEOMETPUYECKUM CMBICI U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs U1 PEUICHUs CHCTEMBbI
JUHEWHBIX ypaBHEHMI. PelieHne NpHUKIAagHBIX 3a0a4 C I[OMOLIBIO CHUCTEMBI
JMHEWHBIX YpaBHEHUU. MccnenoBanue NOCTPOCHHOW MOJAENH C TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpriMeHeHHe ypaBHEHMII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

Oynkuus, crnocoOsl 3amganus GyHKIUH. B3anMHO oOpaTHBIe (QYHKIHU.
Komnosumus ¢yukuuit. I'padux QyHkmmmu. DiaemeHTapHbIe MNpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu yHkimm.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. Haubonbiee 1 HauMeHbIlee 3HaUeHUs (DYHKI[MU Ha POMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-IMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U IIEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHs n-0il CTENEHH KaK (yHKIUHA 0OpaTHOM CTEEHH
C HaTypaJbHBIM [TI0KA3aTEIIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKoro aHajimsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl IOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKOM MHAYKIMH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEA0BATEIBHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMYECKOTO aHalli3a Kak aHaiu3a OEeCKOHEYHO
MaJbIX.

Apudmerrueckas ¥ reoMeTpruueckas rmporpeccu. beckoneyHo yObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpuYecKon
MPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyia CI0KHBIX
npoLeHTOB. Mcrnonb30BaHWE TMPOTPECCUU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HemnpepriBHble (GyHKIIMM W WX CBOMCTBA. TOUYKHM pa3pbiBa. ACHMIITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuil CMBICI MPOU3BOIHON. YpaBHEHUE KacaTeNbHOU K rpa@uKy (QyHKIHU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELNIEHUWU 3a1ad U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yuca 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yuces, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa 1uist pereHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. AnreOpavdeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau n-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHUS] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHMI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6Op  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PellieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJZIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHAIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MAaTEMATUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInyHbIX 00JIacTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALHS
MOJIyYEHHBIX PE3yJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPaBEHCTB HAa KOOPJIMHATHOM ITIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHUs YpaBHEHH W HepaBeHCTB. ['paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPH PEUICHUU 3aady U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[TpuMeHeHre MPOU3BOJHON K MCCIIEOBaHUIO (QYHKIMII HA MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxneHre Hanboap1Iero 1 HAMMEHbIIEr0 3HAYEHUI HEePEPbIBHON
(yHKLIHMH Ha OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
IPUKIAJAHBIX 3a]adyax, JUIsl OINPENENCHHMs CKOPOCTH M YCKOPEHMsS Ipouecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WHuTerpain. ['eomeTprueckuil CMbICI HHTETpaia. Beraucienre onpenenéHHoro
uHTerpana no gpopmyne Herotona-Jleionuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUJIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YpPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 0O0IIECTBA, PEACTABICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUN, MPOIEAYP
IpaXJIaHCKOTO  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHue
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHME OSTHUX JOCTHKEHUW B JAPYTrUX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U AESTEIbHOCTHIO YUEHOT0, 0CO3HAHUE TUYHOTO
BKJIaJ1a B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEUICHU, pacCy>KJIeHUMN, BOCTIPUUMUYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

cOpPMHPOBAHHOCTh yMEHUS TPUMEHSATh MaTeMAaTUYeCKHe 3HAaHUSA B
HWHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0POBbIO (3I0pPOBOE THUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITHN U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymer mnpodeccnr W peannu30BbBIBATH COOCTBEHHBIC IKU3HEHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 Ha TMPOTSKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJHON U COIMAIbHON
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM ISl OKPY KaloIIel CpeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEYECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUISL pa3BUTHUS IUBUJIM3ALINH, OBJIAJICHUE SI3BIKOM MaTEMAaTUKW U MaTeMaTHYECKOU
KYJIBTYpPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe JeiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS M CPABHEHM S, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIOJACHUSIX M YTBEPXKIACHUSX, Mpejaratb KPpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JleJIaTh BBIBOABI C UCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JTOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HAMOOJIee TOAXOSAIINN ¢ YUETOM CaMOCTOSITEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (pOpMHpOBATH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBbEKTaMH, SIBICHUSIMU, IPOIIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPEJINOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITUIO PA3IUIHBIX BUOB U (JOPM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
LEJISIMA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJI€HUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAa€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me€ M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ YYETOM HOBOW MH(GOPMALIUH.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUS pe3yIbTaTOB AESTEIbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESTEIIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoOBBIX (opMax palboThl (00CyXKaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATh
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CGHOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OyyarOUIMICAd TOJYYUT CIEAYIOIIHE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anrebpa u Hadajla MAaTEeMaTUYECKOTO aHaTN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoauyeckass JIpoOb, TPOIEHTHI, HPPAIMOHAIIBHOE YHCIO, MHOMXECTBa
pPaLMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOTO YHCIIA,;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl DPEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITh PUOTUKEHHBIC BEIYUCIICHUS, PABUJIA OKPYTJICHUS, IPUKUIKY U
OLICHKY P€3yJIbTaTa BEIYMCIICHUM;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
NPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JaHHbBIX;

CBOOO/IHO OIEPUPOBATh MOHATUEM: APUPMETUUECKUNA KOPEHb HATYpPaJIbHOU
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHI'€HC
YHUCIIOBOIO apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHATh pPa3jIU4YHbIE METOJAbl PEIICHHUS palUOHANIBHBIX M JPOOHO-
palMOHAIBHBIX ypPaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOOIHO OMNEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UEIbIMH KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m Teopemy Buera nus
peneHus 3a1ay;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKUU CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 g BBIYMCIECHHS €ro 3HayeHus,
OPUMEHATh ONPENEIUTENI JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHBIE CUTYallUN C TIOMOLIBIO CHCTEMBI JINHEWHBIX YpPaBHEHUH,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPHUIl U ONPEACITUTEINIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPIKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUISt npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
NEPEXOJ0B HJIM OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUe (HOpMYIIbI ISl TPeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE aureOpbl, COCTaBIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMHU: (PYHKILHS, CIIOCOOBI 3a/aHusl (PyHKLUH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMS (YyHKUMNA, TpapuK QyHKIHUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpaduKoB PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: UETHBIE M HEYETHbIE (DYyHKUUH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HeabIM TOKa3zareneM, rpapuk CTENeHHOW (YHKIHMH C HATypaJbHBIM M LEIbIM
nokasaresieM, rpauk KOpHsS N-Od CTENEeHH KakK (yHKIHMH OOpaTHOW CTENEeHH C
HaTypaJIbHBIM I10Ka3aTeleM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apIyMEHTA;

UCIIOJIb30BaTh rpapuku (YyHKUMA i1 MCCIENOBAaHUA IPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrUX y4EOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpaXXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Hauaja mareMaTH4ecKOro aHaIM3a:

CBOOOJHO OMNEPUPOBATH MOHATUSAMHU: apuPMeTHUecKass U TeOMEeTpUYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIN POCT, (POPMYJIa CIOKHBIX TPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IPOTPECCUM Ui PEIIEHUs peajbHBIX 3a4ad MPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH OHATUSIMU: HEMIPEPHIBHBIE PYHKIIMU, TOUYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (PYHKIUH JJI PEIICHUS 3a/a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIUU
IByX (DyHKIUH, 3HATh IPOU3BOJIHBIEC AJIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peabHbIX
IPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX yUYE€OHBIX MPEAMETOB;

cBOOOJHO OIEPHPOBaATh TMOHSATHUSIMU: OIpENEICHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIBHEIC
ypaBHEHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsa v BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPATIBbHOE U LEJI0€ YUCIIO, MHOKECTBA
HATYpPaJbHBIX U IEJIbIX YHCEJI, UCIOJIb30BaTh MPU3HAKU JIETUMOCTH LIETBIX YUCET,
HOJ/l m HOK HaTypaJbHBIX 4ucCen M1 PEUIEHUs 3aAad, MPUMEHSTh alrOpUTM
EBknuna;

CBOOOMHO OMEpUpOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CcBOOOIHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHJIBHBIX TIEPEXOJIOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATBHBIX, MOKA3aTEIbHBIX U
JorapuMUYECKNX YPaBHCHUIN U HEPABECHCTB;

pelarb paloOHaJIbHbIE, UppaloHalbHBbIE, MOKa3aTEJbHBIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

MPUMEHSIThH TpauuecKkue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE ainreOpbl, COCTABISATH
BBIPDAKECHUS, YPAaBHEHHUS, HEPABEHCTBA U HX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM ammapara aiareOpsl,
WHTEPIIPETUPOBATH MOJTYUYCHHBIN pe3yJbTar.

DOyHKUMH U TPaPuKU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIMHATHOM
MJI0CKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
bynKmii;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Havana maTeMaTH4ecKoOro aHajmsa:

WCITIOJIb30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO JJISI HAXOXKJACHUS HAWJIY4llero pEUIeHUs B
MPUKIIAJIHBIX, B TOM YHCJI€ COLMAIbHO-PKOHOMHUYECKHUX, 3a7a4ax, AJisl ONpeAeaeHus
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aaHHOT0 GopMyion uin rpaduKkoM;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no popmyne Horotona-JleliOnuna;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJICTBAMUA MaTEeMaTHUECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMsl Bcero Kontpoabneie  [paxrireckue o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchbl
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.
MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 24 |
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUI
) Oynkuun u rpapuku. CreneHHas GyHKIUS € 12 1
L[EJIbIM TI0Ka3aTelIeM
3 Apudmernaeckuii KOpeHb N-0i CTEICHH. 15 1
HppanmonanbHble ypaBHEHUS
4 [TokazarenbHast pyHkuus. [lokazarenbHble 10 |
YpaBHEHHUS
5 Jlorapudmuueckast pyHKIHUS. 18 1
Jlorapudmuueckue ypaBHEHHS
6 Tpuronomerpuyeckue BeIpaXXeHUs U ” 1
YpaBHEHUs
[TocnenoBaTeabHOCTH M IPOIPECCUH 10 1
HenpepsiBable pynkuuu. [IponszBoanas 20 1
9 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AL 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  Ipakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
HccnenoBanue GyHKIMHA ¢ TOMOIIBIO ” 1
MIPOU3BOTHOM
2 [TepBooOpaznas u uHTETpa 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKITHIA. 14 |
Tpuronomerpuyeckue HepaBeHCTBA
4 WppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KomrnekcHbie uncna 10 1
HarypaibHsle u niensle yucia 10 1
Cucremsl paluoOHAIBHBIX, HPPAIMOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudgposbie
Tema ypoxka Koutpoasubie IIpakTuyeckue
n/n Bceero U3YYeHUS oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
| MHOXeCTBO, OIepaIuy Haj 1
MHOKECTBAMHU U X CBOWMCTBA 02.09.2024
2 narpaMMEbl Diiepa-Benna 1
Hluarp P 03.09.2024
[IpuMeHeHne TeopeTHKO-
3 MHO>KECTBEHHOTO arapara sl pelIeHns 1
pata e p 04.09.2024
3amaq
Pammmonansueie ynciaa. OOLIKHOBEHHEIE U
4 eCSTUYHBIE TPOOH, IIPOIICHTEHI, 1
A PODH, HIPOTL 05.09.2024
OECKOHEUYHBIE TTEPUONUECKHUE IPOOH
PammonansHble uncina. OOBIKHOBEHHEIE U
5 €CITUYHBIE TPOOH, IPOIIEHTEI, 1
A AP pott 09.09.2024
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
[Tpumenenue apobeli U MPOIEHTOB AJIs
6 1
pElIeHs TPUKIaJAHbIX 3a7a4 10.09.2024
7 [Ipumenenue qpoOei U IPOIEHTOB TSt |
pelLIeHHs TPUKIAIHBIX 3a/1a4 11.09.2024
JlelicTBUTEeNIbHBIE YKCIIa. PallioHaIbHEIE
8 1
Y MUPpALMOHAJIBHBIE YnCTa 12.09.2024
9 ApudmeTndeckne oneparuu C 1
JNEUCTBUTEILHBEIMU YHCIaMU 16.09.2024




10

Mopyib JEHCTBUTEIBHOTO YHUCIIA U €T0
CBOMCTBa

17.09.2024

11

12

13

[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BBIYMCIIEHUM

OcCHOBHBIE METO/BI PELLIECHUS LENbIX U
JIPOOHO-pALlMOHATIBHBIX YPAaBHEHUH U
HEPaBEHCTB

OcHOBHBIE METOBI PEIIEHUS LENbIX U
JPpOOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

18.09.2024

19.09.2024

23.09.2024

14

OCHOBHBIE METO/IbI PEIICHUS LIEIbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

24.09.2024

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOUYJIEHa HA MHOTOUJIEH C
octaTtkoM. Teopema besy

25.09.2024

16

17

MHorouseHs! ¢ HeIbIMHA
koa¢p¢unmentamu. Teopema Buera

Pemenue cucrem JIMHENHBIX YpaBHEHUI

26.09.2024

30.09.2024

18

Pemenne cucrem TMHENHBIX YpaBHEHUN

01.10.2024

19

Marpuna cucteMsl JIMHENHBIX
ypaBHeHUN. OnIpeaeuTenh MaTPHUIIBI
2x2, ero reoMeTpU4eCKUN CMBICI U
CBOMCTBA; BEIYHCIICHUE €T0 3HAUCHUS

02.10.2024




20

Onpenenurens MaTpuLpl 2X2, ero
T€OMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIUKCJIEHHUE €T0 3HAYCHUS

03.10.2024

21

22

23

[Ipumenenue onpenenutens s
peleHus: CUCTEMBI JINHEWHBIX YPAaBHEHUM
Pemenne npukiagHeIX 3a/1a4 C IOMOIIbIO
CHCTEMBbI JINHEHHBIX YPaBHEHUN

Pemrenne npukIiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEUHBIX YPaBHEHUI

07.10.2024

08.10.2024

09.10.2024

24

KonTtponsnast pabora: "PanmonanbHbie
ypaBHEHUs U HepaBeHcTBA. CrcTeMbl
JUHEHHBIX ypaBHEHUH"

10.10.2024

25

26

OyHKIHS, CIIOCOOBI 3a/1aHUs QYHKIUH.
B3aumuo 0OpaTHBIC QYHKITUH.
Komnozunus ¢pyHkui

I'padux GpyHKIMU. DIeMEeHTapHbIe
npeoOpa3oBaHus rpaukoB GyHKIUN

14.10.2024

15.10.2024

27

OO6nacth ornpeesieHus] 1 MHOYKECTBO
3HaueHu# QpyHkiuu. Hynn pyskuumn.
ITpoMexyTKH 3HaK OCTOSIHCTBA

16.10.2024

28

UETtHbie 1 HEUETHBIE PYHKITUU.
[Tepuoanueckue pynkuuu. [pomexyTku
MOHOTOHHOCTH (pYHKIIHH

17.10.2024

29

30

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HaunOopliiiee 1 HaMMEHBIIIEE 3HAYEHUE
GyHKIMH Ha IPOMEKYTKE

JluneliHasi, KBagpaTU4Has U JPOOHO-
AuHenHas QpyHKIUH

21.10.2024

22.10.2024




DJIeMEHTapHOE UCCIIEIOBAaHUE U

31 MoCTpoeHue rpauKoB ITUX PYHKITUN 23.10.2024
19 DJIeMEHTapHOE UCCIIEIOBAaHUE U

MOCTpOCHUE TPadUKOB ITUX DYHKIUH 24.10.2024
1 Crenens ¢ 1esbIM NTOKa3areneM. buaom

HeroTona 05.11.2024
34 Crenens c 1eJIbIM TTOKa3areneM. bunom

HeroTona 06.11.2024

CrernenHast QyHKIUS C HATYpaTbHBIM U
35 LIeJIbIM ITOKa3aresneM. E€ cBolicTBa U 07.11.2004

rpaduk
16 Kontponbnas pabora: "Crenennas

¢bynkius. E€ cBoiictBa u rpadux" 11.11.2024
37 Apudmerndeckuii KOpeHb HaTypaTbHON

CTEIIEHU U €ro CBOMCTBA 12.11.2024
18 ApudpmeTnueckuii KopeHb HaTypaJIbHOU

CTEIIEHU U €ro CBOMCTBA 13.11.2024
39 [TpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,

COZEPKAIIMX CTETIEHU U KOPHU 14.11.2024
40 [IpeobpazoBaHus YHCIOBBIX BHIPAKECHUH,

COZEpKAIIMX CTETIEHU U KOPHU 18.11.2024
41 [IpeoOpazoBaHms YUCITOBBIX BHIPAKCHUH,

COJIEpKAMNX CTETIEHA U KOPHU 19.11.2024

Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE
42 METO/Ibl PEIICHUS UpPAllMOHAIBHBIX 20.11.2024

YpPaBHEHUNU




43

Uppanmonanbubie ypaBHeHus1. OCHOBHBIE
METO/IbI PEIICHUS UPPALTMOHATIBHBIX
ypaBHEHUU

21.11.2024

44

Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE
MCTOJbI PCHICHUA UPppALIUOHAIIBHBIX
YpaBHEHU I

25.11.2024

45

46

PaBHOCWIIBHBIE ITEPEXOBI B PELICHUH
VUPPALMOHAIBHBIX YPaBHEHUI

PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUT
UPPALMOHATILHBIX YPaBHEHHM

26.11.2024

27.11.2024

47

PaBHOCWIBHBIE ITEPEXO/IBI B PELICHUN
VPPALMOHAIBHBIX YPaBHEHUI

28.11.2024

48

49

PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUU
UPpaLMOHATIbHBIX YPaBHEHUM
CgoiicTBa u rpaduk KOpHs n-0if cTeneHu

Kak (DyHKIIMHM 0OpaTHOMW CTENEHH ¢
HaTypaJbHBIM I10Ka3aTesIeM

02.12.2024

03.12.2024

50

CaolicTBa U rpaK KOpHSI N-Oi CTENEHU
KaK ()YHKIIMM 0OpaTHOW CTETNEHHU C
HaTypaJIbHBIM I10Ka3aTelIeEM

04.12.2024

51

KonTponbHas pabora: "CBoiicTa u
rpaduk KOpHS n-0il cTeneHu.
HppauroHanbHblEe YpaBHEHHS"

05.12.2024

52

53

Crenens ¢ pallMOHAIBHBIM MOKa3aTeIeM
U €€ CBOICTBa

Crenens ¢ pallMOHAIBHBIM MOKa3aTeIeM
U €€ CBOICTBa

09.12.2024

10.12.2024




Crenens ¢ pallOHAJIbHBIM ITOKA3aTCJICM

54
U e€ CBOICTBA 11.12.2024
55 [oka3zatenpHast GpyHKIMS, €€ cBOICTBA U
rpaduk 12.12.2024
Hcnonb3oBanue rpaduka GyHKIMN A5
56 .
pelIeHus ypaBHEHUM 16.12.2024
Hcnonp3oBanue rpaduka QyHKIUH 115
57 .
pelIeHUs] ypaBHEHUI 17.12.2024
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE
58 METO/IbI pEIHeHI/Iﬂ NIOKa3aTeIbHBIX 18.12.2024
ypaBHEHU
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE
59
METO/1bI peimeHI/m HOKa3aTeIbHbIX 19.12.2024
ypaBHEHU
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE
60
METO/IBI pcimeHI/m HOKa3aTeabHbIX 73.12.0004
ypaBHEHHH
61 KonTponbnas pabora: "[lokazarenbHas
¢yuxus. [lokasaTenbHble ypaBHeHUS" 24.12.2024
2 . i
6 Jlorapudm yucmna. CoiicTBa gorapudma 75.12.2004
63 Jlorapudm umncna. CoiicTBa jJorapudpma 26.12.2024
64 Jlorapudm uucmna. CoiicTBa jgorapudma 13.01.2005
65 JlecsiTuuHble ¥ HaTypaJlbHbIE JIOTapU(PMBI

14.01.2025




66 JlecaTUUHbIE U HATYpAIbHBIC JTOTapH(PMbI 15.01.2025
67 [Ipeobpa3oBanue BbIpakeHUH,

COJIepIKalIHX JIOrapu(MbI 16.01.2025
68 [IpeoOpa3zoBanue BhIpaKEHUH,

coJIepXKaIiux JorapudmMpl 20.01.2025
69 [Ipeo6pa3oBanue BbIpakeHUH,

coJiepKaIiux JorapupmMpl 21.01.2025
70 Jlorapudmmueckas GpyHKIus, €€ CBOWCTBA

u rpadux 22.01.2025
71 Jlorapugmuueckas pyHkus, €€ CBOHCTBA

U rpaduk 23.01.2025
7 Hcnons3oBanue rpaduka QyHKINH 115

pelieHNs ypaBHEHUN 27.01.2025
7 Hcnonb3zoBanue rpaibmca byHKIIY 17151

pelIeHns ypaBHEHUN 28.01.2025

Jlorapugmuueckue ypaBHEHUS.
74 OcHOBHBIE METO/BI PELLIEHUS

norapn(pMquczflx 5;an{eHI/H71 29.01.2025

Jlorapudmmueckre ypaBHEHUS.
75 OcHOBHBIE METO/BI PELLICHUS

J'IOI‘apI/I(I)MI/ILIeCKEX }lljsan-IeHI/Iﬁ 30.01.2025

Jlorapudmuueckre ypaBHEHUSI.
76 OcHOBHBIE METO/IbI PELICHUS

norapnchquCKflx }I’);aBiIeHI/Iﬁ 03.02.2025
77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN

Jorapu(MUUECKUX YpaBHEHUN 04.02.2025




PaBHOCWIIBHBIE ITEPEXO/IbI B PELICHUU

8 Jorapu(pMUIECKUX YpaBHEHUN 05.02.2025

KonTtponbHas pabora:
79 "Jlorapugmuueckas GyHKUUS.

Horapllj@%\)mquKHe y(II;ZBH:HH;I" 06.02.2025
20 CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC

YHCIIOBOT'O apTryMEHTa 10.02.2025
81 CuHyc, KOCHHYC, TAHI'€HC ¥ KOTAaHI€HC

YHUCJIOBOr'0 ApryMeHTa 11.02.2025
2 ApKCUHYC, apKKOCUHYC U apKTaHT€HC

YHCIJIOBOI'O apryMeHTa 12.02.2025
23 ApKCUHYC, apKKOCUHYC U apKTaHTE€HC

YHUCJIOBOr'0 ApryMEHTa 13.02.2025

Tpuronomerpuyeckas OKpyKHOCTb,
84 OIIpeIEJICHUE TPUTOHOMETPUYECKHUX

(byII){KII[mI?I ‘II/ICJ‘I(I))BOFO apryﬁeHTa 17.02.2025

Tpuronomerpuyeckasi OKpyKHOCTb,
85 ornpezeeHue TPUrOHOMETPUUECKHUX

q)yI:})IKI:mﬁ III/IC.;(I))BOFO apryﬁeHTa 18.02.2025
26 OCHOBHbBIE TPUTOHOMETPUYECKUE

bopMyBI 19.02.2025
%7 OCHOBHBIE TPUTOHOMETPUYECKUE

dbopMyIIBI 20.02.2025
28 OCHOBHbBIE TPUTOHOMETPUYECKUE

bopMyIbI 24.02.2025
29 OCHOBHBIE TPUTOHOMETPUYECKUE

bopMyIIBI 25.02.2025




[IpeobpazoBanne TPUTOHOMETPUUECKUX

%0 BBIPAXKEHUM 26.02.2025
01 [Ipeobpa3oBaHyre TPUrOHOMETPUUECKUX

BBIPAXEHUI 27.02.2025
9 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPAXKEHUM 03.03.2025
93 [Ipeobpa3oBaHue TPUrOHOMETPUUECKUX

BBIPAXKEHUM 04.03.2025
94 Pemienne TpuroHOMeTpUYECKUX

ypaBHEHUN 05.03.2025
95 Penienue TpuroHoMeTprUECKUX

ypaBHEHUN 06.03.2025
96 Pemienne TpuroHOMeTpUYECKUX

ypaBHEHU 10.03.2025
97 Pemienne TpuroHOMETpUYECKUX

ypaBHEHUM 11.03.2025
08 Pemenune TpuroHoMeTpuuecKux

yYpaBHEHUU 12.03.2025
99 Pemienne TpuroHOMETpUYECKUX

ypaBHEHU 13.03.2025
100 Pemenune TpuroHoMeTpuuecKux

ypaBHEHUU 17.03.2025

KonTtponbHas pabora:
101 "TpPUrOHOMETPUUECKNE BBIPAKEHUS U

TpEFOHOMeTquGCKHe ypaBI:{eHI/ISI" 18.03.2025

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS
102 rnocienoBareibHOCTeN. MeTon 19.03.2025

MaTeMaTH4eCKOM HHAYKOUU




MoHoTOHHBIE B OrpaHUYCHHBIC

103 gzsIJ(I(e)Iz{[:zzeiZizsn. Hctopus ananuza 20.03.2025
104 Apudmernueckast mporpeccus 01.04.2025
105 ['eomeTpuyeckas nporpeccus 02.04.2005
106 beckoneuno yObiBarorias

reoMeTpuyeckas mporpeccus 03.04.2025
107 Cymma 6GCKOH€:{HO yOBIBaroIIeH

F€OMETPUUECKOM MPOTrPECCUU 07.04.2025
108 JIMHEHBIN 1 SKCIOHEHIIMAIbHBIN POCT.

Yucino e. Dopmyiia CI0KHBIX POLUEHTOB 08.04.2025
109 JIMHENHBIN ¥ YKCIOHEHUUAIIBHBIN POCT.

Yucno e. DopMya CIOKHBIX IPOLIEHTOB 09.04.2025

Hcnonps3oBanue nporpeccuu Iuist
110 pELIEeHNs PeaIbHBIX 3a/1a4 IIPUKIIAJHOTO 10.04.2025

Xapakrepa
11 KonrtpomnbHas padora:

"IlocnenoBarenbHOCTH U porpeccun” 14.04.2025
112 HenpepbiBHbIE QYHKIINU U UX CBOICTBA 15.04.2025
113 Touka pa3pbiBa. ACUMNTOTHI IpaUKOB

byHKIMA 16.04.2025
114 CaoiicTBa (hyHKIMI HENPEPHIBHBIX Ha

OTpe3Ke 17.04.2025
115 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA

OTpe3Ke 21.04.2025




MGTOI[ HUHTCPBAJIOB IJIA pCIICHUS

16 HEpPABEHCTB 22.04.2025
117 MeTto1 MHTEPBAJIOB JUIsl pELIEHUS

HEPABEHCTB 23.04.2025
118 Meton uHTEpBAJIOB JUIsl pELLICHUS

HEpPaBEHCTB 24.04.2025
119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX

byHKIU 1715 pereHust 3a1a4 28.04.2025
120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX

(GyHKUMN 1715 pelieHus 3a1a4 29.04.2025
121 [lepBasi u BTOpas Mpou3BOIHbIE (PyHKIUU 30.04.2025
122 Ornpezenienne, reOMETPUUYECKUM CMBICTT

IIPOU3BOTHON 05.05.2025
123 Ornpenenenne, GU3NIECKUN CMBICIT

IIPOU3BOTHON 06.05.2025
124 VYpaBHeHUe KacaTeNbHON K TpapuKy

byHKUINU 07.05.2025
125 VYpaBHeHMe KacaTeabHOU K rpaduky

byHKITUN 12.05.2025
126 [Tpou3BoHBIE JI€MEHTAPHBIX (PYHKINN 13.05.2025
127 [IpousBoaHbIE IIeMEHTAPHBIX (QYHKIIUN 14.05.2005
128 [TpousBoHasi CYMMBI, TPOU3BEACHNUS,

YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUH 15.05.2025
129 [IpousBonHas CyMMBbI, IPOU3BEICHMS,

YaCTHOT'O ¥ KOMIO3ULIUU (PYyHKIUH 19.05.2025




[IponsBoiHass CyMMBI, IPOU3BEACHMUS,

130 YaCTHOTO M KOMIIO3UIIUU (PYHKITUI ! 20.05.2025
131 KonTtponsnas padora: "[IponszBoanas” 1 1 21.05.2025
132 [ToBTOpEHME, 0600IICHUE, 1
cucTtemMaTu3anus 3Hanuil: "YpaBHenus" 22.05.2025
133 [ToBTOpenue, 06001ICHNE, 1
cucreMarusanus 3HaHui: "OyHkuun"
134 Wrorosas koHTposibHasA paboTa 1 1
135 HroroBast kKoHTpoIbHAs paboTa 1 1
136 [ToBTOpeHwMeE, 0606HI€HI§6, 1
CHCTeMaTH3aIrs 3HaHUH
OBUIEE KOJIMYECTBO YACOB I1O 136 10

ITPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoanuecTBo 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHust

02.09.2024

03.09.2024

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTB M KCTPEMYMBI

04.09.2024

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio (PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
[IpuMeHeHne NpOU3BOJHON K
HCCIIeIOBaHUIO (PYHKIUH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

05.09.2024

09.09.2024

10.09.2024

11.09.2024




Haxoxneaue HauOOoJIbILIErO U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHON
(GYHKIIUU Ha OTpE3Ke

12.09.2024

Haxoxnenne HanOoJIbIIero u
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GbyHKIMU Ha OTpe3Ke

16.09.2024

10

11

12

Haxoxnenune HanOopIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON
(byHKINMU Ha OTpE3Ke

Haxoxnenue HaubombIero u
HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIIUM Ha OTpe3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPBIBHOM
(GyHKIMU Ha OTpe3Ke

17.09.2024

18.09.2024

19.09.2024

13

[IpuMeHeHne Mpon3BOHON IS
HaXO0X/ICHHS HaWIy4Ilero peleHus B
MIPUKJIAIHBIX 3a7a49ax

23.09.2024

14

15

16

[IpumeneHnne npou3BOTHOM IS
HaXO0JICHUSI HAWJTYYIIIETO PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOTO (GOPMYIION WITH
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS

24.09.2024

25.09.2024

26.09.2024




nporiecca, 3alaHHOTro (OpMYJIION HITH
rpadgukom

17 Kommosurus ¢hyHKImit 30.09.2024
18 Kommnosumus pyHkmmii 01.10.2024
19 Kommosutust ¢pyHKIuit 02.10.2024
20 I'eomeTpuueckue oOpas3sl ypaBHEHUN Ha

KOOPJMHATHOMN TIJIOCKOCTH 03.10.2024
)1 I'eomeTpuueckue o0pas3sl ypaBHEHUN Ha

KOOPJMHATHOM IJIOCKOCTH 07.10.2024
” KonTponbnas padora: "UccnenoBanue

(GYHKIHH C TOMOMIBIO TPOU3BOIHON" 08.10.2024
” [lepBooOpazHas, OCHOBHOE CBONCTBO

epBOOOpPa3HBIX 09.10.2024

[TepBooOpazHbIe dEMEHTAPHBIX
24 HKUui. [IpaBuina HaX0XIeHUS

gzpB(:Io6pa3IfHX " 10.10.2024

[TepBooOpazHbIe AIIEMEHTAPHBIX
25 HKuui. [IpaBuna HaxOXIeHUS

fzpB;Io6pa3lfmx " 14.10.2024
26 NHuterpai. I'eoMeTpudecKnii CMBICI

MHTErpajia 15.10.2024
7 Briuucnenue onpenenéHHOro MHTETrpaia

o ¢opmyne HeroTona-JleliOuuia 16.10.2024
73 Briuucnenue onpenenéHHOro MHTErpaia

o ¢opmyne Herotona-JleliOuuma 17.10.2024




IIpuMeHeHne nHTErpasa 1uis

2 HaxO0KJICHUS IUIONIAIeH TIIOCKUX Uryp 21.10.2024
IIpumeHeHne nHTErpasa 1uIs
30 ?:J)I(O)KI[GHI/IH 00BEMOB r€OMETPUIECKHIX 2102024
31 [Ipumepsl periennit
mudepeHIHaTbHBIX YPAaBHCHUM 23.10.2024
1 [Ipumeps pemieHuit
nuddepeHInaTbHbIX YPaBHEHHH 24.10.2024
MaremaTnueckoe MOAECIMPOBAHUE
33 peanbHBIX MPOIIECCOB C HOMOHIIzIo 05.11.2004
i QepeHIranbHbIX ypaBHEHUH
14 Kontponbnas padota: "[lepBoobpaznas
u uHTerpan" 06.11.2024
15 Tpuronomerpuyeckue GyHKIHH, UX
CBOICTBA U TpaduKu 07.11.2024
36 Tpuronomerpuueckue GyHKINUU, UX
CBOICTBa U TpauKu 11.11.2024
37 Tpuronomerpuyeckue GyHKIIH, UX
CBOICTBa U TpaduKu 12.11.2024
18 Tpuronomerpuyeckue GyHKIHH, UX
CBOWCTBA U TpaduKH 13.11.2024
19 Tpuronomerpuueckue GyHKINU, UX
CBOICTBa U Tpaduku 14.11.2024
OT60p KOpHEH TPUTOHOMETPHUECKUX
40 YPaBHEHUH C TIOMOIIBIO 18.11.2004

TPUTOHOMETPUYECKON OKPYKHOCTH




41

OT60p KOpHEH TPUTOHOMETPHIECKHUX
YPaBHEHU# C TIOMOIIBIO
TPUTOHOMETPHUYECKOH OKPYKHOCTH

19.11.2024

42

OT60p KOpHEH TPUTOHOMETPHIECKHUX
YPaBHEHUH € MOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

20.11.2024

43

44

OT60p KOpHEH TPUTOHOMETPUUYECKHUX
YPaBHEHUH € TOMOLIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

Pemenue TPUTOHOMCTPHUYCCKHUX
HCPABCHCTB

21.11.2024

25.11.2024

45

Pemrenne TpuroHoMeTpu4ECKUX
HEPABEHCTB

26.11.2024

46

47

Pemenne TpuroHoMeTpu4eCKuX
HEPABEHCTB
Pelrenne TpUroHOMETpUYECKUX
HEPaBEHCTB

27.11.2024

28.11.2024

48

KonTponbnas pabora: "['paduxu
TPUTOHOMETPUUECKUX (QYHKIHI.
Tpuronomerpuyeckue HepaBeHCTBA"

02.12.2024

49

50

51

OcHOBHBIE MCTOJbI pCHICHUS
IMOKa3aTCJIbHBIX HEPABCHCTB

OcHoBHBIC MCTOJbI pCHICHUS
MOKa3aTCJIbHBIX HECPABCHCTB
OcHOBHBIE MCTOJbI pCUHICHUS
MOKa3aTCJIbHBIX HECPABCHCTB

03.12.2024

04.12.2024

05.12.2024

52

OcHOBHBIE MCTOJbI pCHICHUS
IMOKa3aTCJIbHBIX HEPABCHCTB

09.12.2024




OcHoBHBIC MCTOJbI PCHICHUS

53 Jorapu(MUUECKUX HEPABEHCTB 10.12.2024
54 OCHOBHBIE METO/BI PELLIEHUS

norapuMUYECKUX HEPABEHCTB 11.12.2024
55 OCHOBHBIE METO/IbI pELICHUS

Jorapu(MUIECKUX HEPABEHCTB 12.12.2024
56 OCHOBHBIE METO/BI PELLIEHUS

Jorapu(MUIECKUX HEPABCHCTB 16.12.2024
57 OcCHOBHBIE METO/BI PELLICHUS

HMPPALMOHAIILHBIX HEPABEHCTB 17.12.2024
53 OCHOBHBIE METO/IbI pELICHUS

HppalMOHAIIbHBIX HEPABCHCTB 18.12.2024
59 OcCHOBHBIE METO/BI PELLICHUS

HMPPALMOHAIILHBIX HEPABEHCTB 19.12.2024
60 OcCHOBHBIE METO/BI PELICHUS

MPPALMOHAIIBHBIX HEPABEHCTB 23.12.2024
61 I'paduueckue MeTo bl peLIeHus

HUPPALMOHAIIBHBIX YPaBHEHUU 24.12.2024

I'padnueckue MeToabl pereHus
62 -

MPPALMOHAIIBHBIX YPAaBHEHUU 25.12.2024
63 I'paduueckue MeTo bl peLeHus

MOKa3aTeJIbHbIX YPaBHECHUHN 26.12.2024
64 I'paduueckue MeTOIbI peLIeHUs

II0Ka3aTeIbHbIX HEPABEHCTB 13.01.2025
65 I'padnueckue MeToabl pemeHus

JoTapu(PMUIECKUX YpaBHCHUMA 14.01.2025
66 I'paduueckue MeTO bl peLIeHUs

Jorapu(MUIECKUX HEPABEHCTB 15.01.2025




67

I'padmyeckue MeToAbI pericHUs
JorapupMHUECKUX HEPABEHCTB

16.01.2025

68

69

70

I'padmyeckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U JorapupMUIECKUX
YpaBHEHUU

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapu(pMUIecKux
YpaBHEHUU

I'padmyeckue MeToabl pemeHus

IIOKAa3aTCJIIbHBIX U J'IOl"apI/I(bMI/I‘ICCKI/IX
HCPABCHCTB

20.01.2025

21.01.2025

22.01.2025

71

I'padmyeckue MeToabI peicHUsS
MOKa3aTeIbHBIX U Jorapu(pMUIEcKux
HEPABEHCTB

23.01.2025

72

KonTponbHas pabora:
"UppanroHaiibHble, TOKa3aTeIbHbIE U
norapu@muyueckue HepaBeHcTBa"

27.01.2025

73

74

75

KommnnekcHble uncna. Anredpandeckas
U TpUroHoOMeTpuyeckasi GopMbl 3alIUCH
KOMILIEKCHOTO YHCIIA

KommnnekcHble uncna. Anredpandeckas
U TPUTOHOMETpHUUYECKasi (OPMBI 3aIHCH
KOMIIJIEKCHOTO YHUCIIa
Apudmerndeckre onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

28.01.2025

29.01.2025

30.01.2025

76

ApudmeTrrueckue ornepaum ¢
KOMIIJIEKCHBIMHU YU CJIaMU

03.02.2025




N300pakeHNe KOMIUIEKCHBIX YHCEI Ha

77 KOOPJMHATHOM IJIOCKOCTH 04.02.2025
73 N300pakeHre KOMIUIEKCHBIX YUCEI Ha

KOOpJAMHATHOM IIOCKOCTH 05.02.2025
79 ®opmysia Myaspa. KopHu n-oii ctenenu

13 KOMIUIEKCHOT'O YHCIIa 06.02.2025
20 ®opmyna Myaspa. KopHu n-oii crenesnu

13 KOMIUIEKCHOT'O YKCIia 10.02.2025

[IpuMeHeHre KOMIUIEKCHBIX YUCEI IS
81 pemeHust GU3NYECKUX U 11.02.2005

T€OMETPUYECKUX 3a]1a4
%) KontponbHas padota: "KomrmiekcHbie

yucua' 12.02.2025
83 HarypainbHsle u niensle yucia 13.02.2025
84 Harypanbnsle u niensle yucna 17.02.2025
25 [IpuMeHeHne NpU3HAKOB AETUMOCTH

LIEJIBIX YHACEN 18.02.2025
26 [IpuMeHeHne NMPU3HAKOB ACTUMOCTH

LIEJIBIX YHACEN 19.02.2025
%7 [IpuMeHeHne MpU3HAKOB AETUMOCTH

nenbrx arcen: HOJ[ m HOK 20.02.2025
28 [IpuMeHeHne NPU3HAKOB AETUMOCTH

nenbix yncen: HOJ[ u HOK 24.02.2025
29 [IpuMeHeHne MPU3HAKOB ACTUMOCTH

LEJIBIX YHUCEJI: OCTATKU 110 MOIYJIIO 25.02.2025




90

[IpumeHeHne NpU3HAKOB AETUMOCTU
LEJIBIX YUCEJI: OCTAaTKH 110 MOJYJIIO

26.02.2025

91

92

93

[Ipumenenne npu3HAKOB AETUMOCTH
LIEJIBIX YHCEN: airopuT™ EBKIMaa mis
peLIEHHS 3a/1a4 B LIEJIBIX YUCIaX

Kontponbnas padota: "Teopus menbix
yucen"

Cucrema n COBOKYIIHOCTb ypaBHeHHfI.
PaBHOCHIBHBIE CUCTEMBI U CUCTEMbI-
CIICACTBHA

27.02.2025

03.03.2025

04.03.2025

94

CucremMa 1 COBOKYITHOCTb YpaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CIIC/ICTBHS

05.03.2025

95

96

97

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW pallOHAIbHBIX
YpaBHEHUI

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEN UPpaLlMOHATIBHBIX
YpaBHEHUI

OcHoBHBIC METOJbI pCHICHUSA CUCTEM U

COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUH

06.03.2025

10.03.2025

11.03.2025

98

OCHOBHBIE METO/IbI PEIEHUS CUCTEM U
COBOKYITHOCTEH IOKa3aTEIbHbIX
ypaBHEHUH

12.03.2025

99

OcHOBHEBIE METOJbI pCHICHUSA CUCTEM U
COBOKYITHOCTEH Jorapu(pMuuecKux
YpaBHEHUI

13.03.2025




100

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMuuecKkux
YpaBHEHUI

17.03.2025

101

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 U3
pa3nUYHBIX 001aCTe HAYKH U PeabHOM
YKU3HU, MHTEPIPETALUs [0JTyYEHHBIX
pe3yJIbTaToB

18.03.2025

102

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTH4YeCKHUX 3a/1a4 U 3a]1a4 U3
pa3NUYHBIX 001aCTeH HAYKH U PEeaTbHOM
JKU3HU, MHTEPIPETaLus I0Jy4YEHHBIX
pe3yJIbTaToB

19.03.2025

103

[IprMeHeHre HEPAaBEHCTB K PELICHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3aMyYHbIX 00JacTel HayKu U peaslbHOMN
KU3HH, UHTEPIIPETALUSA TIOJIyYEHHBIX
pe3yabTaToOB

20.03.2025

104

Kontponbnas pabora: "Cucremsi
panMoHaATBHBIX, UPPAIMOHATHHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEeHUH"

01.04.2025

105

106

107

PanvonaneHbIE ypaBHEHHUS C
rapamMeTpamMmu

PanmonanbHble HEpaBEHCTBA C
napameTpamu

PanmoHanbHBIE CHCTEMEI C ImapaMeTpaMmu

02.04.2025

03.04.2025

07.04.2025




108

HppaumnoHanbHble ypaBHEHMS,
HEPaBEHCTBA C lapaMeTpaMu

08.04.2025

109

110

HppanmoHaibHbIe CUCTEMBI C
rapameTpamu
Iloka3arenbHble ypaBHEHUS,
HEPABEHCTBA C ITapaMeTpamMu

09.04.2025

10.04.2025

111

Tloka3zarenbHBIE CUCTEMEI C
rapameTpamMmu

14.04.2025

112

113

Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C MapaMeTpaMu
JlorapudMuuecKre CUCTEMBI C
napaMeTpamu

15.04.2025

16.04.2025

114

TpuroHomeTpuuecKre ypaBHEHHUS C
rapameTpamu

17.04.2025

115

116

TpuroHnomeTpruyeckue HepaBeHCTBA C
napameTpamu

TpuroHomeTpruyeCcKue CUCTEMBI €
napameTpamu

21.04.2025

22.04.2025

117

[TocTpoeHue u uccnenoBaHue
MaTE€MaTHYECKUX MOJENIEN peaabHbIX
CUTYAaILUH C IIOMOLIBIO YPABHEHUH C
napameTpamu

23.04.2025

118

[TocTpoenue u uccnenoBaHue
MaTeMaTUYECKUX MOJIEIEH peaTbHbIX
CUTYyallHil C MOMOIIBIO CUCTEM
ypaBHEHUH ¢ IapamMeTpamu

24.04.2025

119

[TocTtpoeHue u uccnenoBaHue
MaATEMATHUYCCKUX MOJIGJ'IGI\/'I PEATBbHBIX

28.04.2025




CUTYAalUH C IIOMOILIBIO CUCTEM
YPaBHEHMH ¢ TapaMeTpamMu

120

121

KonrtponsHas pabora: "3anaun ¢
napamerpamu”

[ToBTOpeHue, o600mIEeHNE,
cucrtemaTtusanus 3Hanuil: "YpaBHenus"

29.04.2025

30.04.2025

122

[ToBTOpenue, 06001eHNE,
cucrtemaTusanus 3Hanui: "YpaBHenus"

05.05.2025

123

124

125

[ToBTOpeHme, 06001IEHNE,
cUCTeMaTu3auus 3HaHui: "Y paBHEHUS.
Cucremsl ypaBHeHUI"

[ToBTOpeHuEe, 0600IIEHNE,
CUCTEMATHU3AI1s 3HAHMM:
"Hepasencrsa"
[ToBTOpenue, 06061IeHNE,
cUCTeMaTh3alysl 3HAHMI:
"Hepasencrsa"

06.05.2025

07.05.2025

12.05.2025

126

[ToBTOpenue, o6o0IIEHNE,
cucTeMaTu3alus 3HaHuH:
"Hepasencrsa"

13.05.2025

127

[ToBTOpenue, o6o0IIEHNE,
cuctemaTtusanus 3Hanuil: "IIponsBoaHas
u e€ npumeHenue"

14.05.2025

128

[ToBTOpenue, 06001IeHNE,
cuctemaTtusanus 3Hanuii: "IIponsBoaHas
u e€ npumeHeHue"

15.05.2025




[ToBTOpenue, 06001EeHNE,

129 CI/IC:FCMaTI/IBaHI/Iﬂ ?'HaHI/Iﬁ: "IIpousBoHas 1 19.05.2025
1 € mpuMeHEHNe
[ToBTOpeHme, 06001EHNE,
130 CI/ICTeMaTmaumI"sHaHHﬁ: "Unrerpan u 1 20.05.2025
€ro MpUMEHEHUE
131 [ToBTOpeHue, o600mIEeHNE, 1
cucTeMaTu3aius 3Hanuit: "OyHkuun" 21.05.2025
132 [ToBTOpEeHME, 0000IIEHNE, 1
cucreMaTu3anus 3HaHui: "Oynkuun" 22.05.2025
133 [ToBTOpeHme, 06001IEHNE, 1
cucteMaTtu3aius 3Hanuit: "OyHkumun"
134 HroroBas koHTpoIbHAs paboTa 1 1
135 HToroBast KOHTpOJIbHAS paboTa 1 1
136 [ToBTOpeHwue, 0606IIIeHI:Ie, |
CUCTEMaTHU3aIlUsl 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 136 10

ITPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* MaTteMaruka: anredpa v Hauajla MaTeMaTUYECKOTO aHaInu3a, FEOMETPHSL.
Anre0Opa u Hadaja MaTeMaTHYecKoro aHanmn3a (B 2 gactsax), 11 kmace/ Yacts 1:
Mopakosuu A.T'., Cemenon I1.B.; Hacte 2: Mopakosuu A.I'. u npyrue; noa
penakuueir Mopakosuda A.I'., OG11eCTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO
«MOL] MHEMO3HMHA»

* Maremaruka: anredpa v Hayajga MaTEMaTUYECKOTO aHAJIN3a, TeOMETPHSL.
Anrebpa v Havajila MaTeMaTU4YeCKoro aHanusa (B 2 yactsx), 10 kimacc/ Yacts 1:
Mopakosuu A.I'., Cemenos I1.B.; Hacte 2: MopakoBuu A.l'. u npyrue; noju
penakiueit Mopakosuua A.I'., O0111eCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO

«M1OIL] MHEMO3MHA»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://www.time4math.ru/oge
https://math100.ru/
https://oge.sdamgia.ru/



