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INOACHUTEJIBHASA 3AIIMCKA

VYueOHbIiI Kypc «AnreOpa W Hadajga MaTEeMaTHYCCKOTO aHajau3a» SBJISETCS OJHUM U3
HanOoJiee 3HAYUMBIX B TIPOTPaMME CpPEIHEro o0mero o0pa3oBaHusl, TIOCKOJIBKY, C OJJHOW CTOPOHHI,
OH o0ecreynBaeT HHCTPYMEHTAIBHYIO 0a3y /sl U3Y4YeHHUsS] BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C
JIpYroil CTOpPOHBI, (POPMHUPYET JOTHUECKOe U abCTpakTHOE MBINUICHHE OOYyYaloIIMXCsl HAa YPOBHE,
HEOOXOMMOM Il OCBOCHMSI WH(GOPMATHUKH, OOIIECTBO3HAHUS, MCTOPHH, CIOBECHOCTH U JPYTHX
qucuuiuinH. B paMkax naHHOro yueOHOro Kypca oOydaroluMecs OBJAJCBAlOT YHUBEPCAIbHBIM
SI3BIKOM COBPEMEHHOW HayKH, KOTopasi (popMyIHpyeT CBOU TOCTHIKEHUS B MaTEMAaTH4eCKOi (hopme.

VYueOHblil Kypc anreOpbl M Hayall MAaTeMaTHYeCKOTO aHalW3a 3aKjaJblBaeT OCHOBY IS
YCIICIIHOTO OBJIAJICHUs 3aKOHAMU (PU3UKU, XUMHH, OMOJIOTUMH, MOHUMAaHHUS OCHOBHBIX TEHJAEHIMH
pa3BUTHS SKOHOMHKH M OOIIECTBEHHOH J>XU3HU, IO3BOJSIET OPUEHTUPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHMAX, YBEPEHHO MHCIIONIb30BaTh WX IS JajbHEHIIero
0o0pa3oBaHMsl U B IOBCEIHEBHOM XHU3HHU. B TO ke Bpems oBiazieHHe aOCTPAKTHBIMU M JIOTUYECKU
CTPOTUMH KOHCTPYKLHMSIMH ainreOpbl WU MaTeMaTHYeCKOrO aHajh3a pa3BUBACT YMEHUE HAaXOIHUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh MCTUHHOCTb, JOKA3bIBaTh YTBEPKACHUS C IOMOIIbIO UHAYKIUH U
paccykaath JeIyKTHBHO, HCIOJb30BaTh OOOOIIEHHE M KOHKPETH3aIMI0, a0CTparupoBaHue U
aHaJIoruio, (POpMUPYET KPeaTUBHOE U KPUTUYECKOE MBIIICHHUE.

B xonme wusydeHus yueOHOro kypca «AinreOpa M Hadajga MaTeMaTH4YeCKOTO aHaIM3a»
oOyyaromuecsi MOJY4alOT HOBBIA ONBIT PEUICHUS MPHUKIAAHBIX 3a1ad4, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MaTeMaTHYECKHMX MOJAENeH peaJbHbIX CHUTyalluil, WHTEPIpEeTalud IOJy4YeHHbIX
peLIeHU, 3HAKOMSTCA C NPUMEPaMHU MaTEeMAaTUYeCKHUX 3aKOHOMEPHOCTeH B NpUpPOJAE, HAyKe H
HCKYCCTBE, C BBIAAIONMMHUCS MaTeMaTUYECKHUMHU OTKPBITHSIMUA U UX aBTOPaMH.

VYuebHbIi Kypc 007amaeT 3HAYUTENBHBIM BOCHHMTATENIBHBIM IIOTEHIMAJIOM, KOTOPBIN
peanu3yeTcsi Kak dYepe3 Yy4YeOHBIH Marepuai, CIOCOOCTBYIOMIMK (OPMUPOBAHHMIO HAYYHOTO
MHUPOBO33pEHHs, TaK M Yepe3 CeHU(PUKy yueOHOH AeATesIbHOCTH, TpeOyromeil Ipo1oKUTEIbHON
KOHIICHTPAIlMM BHUMAHUS, CAMOCTOSITEIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a IMOJYYCHHBIN
pe3ynbTar.

B ocHoBe meroauku oOyueHuss anreOpe M HadajgaM MaTeMaTH4YeCKOTO aHaiu3a JIKUT
JeSITeIbHOCTHBIM MPUHIIUIT O0YYEHUSI.

B crpykType yuebHOro kypca «Anrebpa M Hayajla MaTeMaTHYECKOIO aHAJIM3a» BBIJEICHbI
CIEyIOIIME COJAEpKATEIbHO-METOAMYECKHe JuHUM: «Yucna W BblUMCHCHUSA», «DYHKIMH H
rpadukn», «YpaBHEHUS] U HepaBeHCTBa», «Hawama maremaruueckoro aHanmsa», «MHOXeCTBa H
Joruka». Bce OCHOBHBIE COMEPKATEIbHO-METOJMUECKUE JTHHUU M3YYalOTCS Ha MPOTSHKEHUH JIBYX
naeT oOy4eHHs Ha YPOBHE CPEIHEro oOLIEero oOpa3oBaHUs, €CTECTBEHHO AOIOJIHAA ApPYr Apyra u
MOCTETIEHHO HACHIIIAACh HOBBIMM TeMaMHM M pasfenamu. JlaHHbBIA y4eOHBIH Kypc SBISETCA
MHTETPAaTHBHBIM, IIOCKOJBbKY OOBEAMHSET B cebe coaeplkaHHe HECKOJIBKHX MaTeMaTHYECKUX
JUCHMIUIMH, TaKUX Kak aiaredpa, TPUTOHOMETpHUS, MaTeMAaTUYECKUIl aHalu3, TEOpUS MHOKECTB,
MaTeMaTHueckas Jioruka u apyrue. Ilo mepe Toro kak oOydaromiuecs OBIafeBaloT Bc€ Ooiee
HIMPOKUM  MaTeMaTUYeCKUM  amnmapaToM, Yy HHUX  TOCJENOBaTelIbHO  (OpMHUpYETCs U
COBEpPILEHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTHYECKYyI0 MOJEIb PEeabHON CHUTYaIlH, HNPUMEHSATH
3HAHWS, TIOJIyY€HHbIE TPU H3YyYEeHHH Y4eOHOro Kypca, Ui peIIeHUs] CaMOCTOSTEIbHO
chopMyIMpPOBaHHON MaTeMaTU4ECKOH 3a/1auu, a 3aTeM UHTEPIPETUPOBATh CBOIl OTBET.

ConeprxaTenbHO-METOIMUECKast JTUHUS «YUnciaa W BBIYMCICHUS» 3aBepliaeT (HOpMHUpPOBAHUE
HaBBIKOB HCIIOJIb30BAaHUS ACHCTBUTEIBHBIX UYHUCET, KOTOpOE OBbLIO HA4aTO Ha yYPOBHE OCHOBHOI'O
obmero obpazoBanms. Ha ypoBHe cpemHero oOmiero oOpa3oBaHHUS 0CO0OC BHUMAHHE YACISCTCS
(OpMHPOBAHUIO HABBIKOB DPALMOHAIBHBIX BBIYMCICHHUN, BKJIIOYAIONIMX B CceOS HCIOIb30BaHUE



pa3nu4HBIX (GOpPM 3amECH YHUCIA, yMEHHE JenaTb NPUKUAKY, BBIMONHATh NPHONMKEHHBIE
BBIUUCIICHHS, OLIEHMBATh YHCJIOBBIC BBIPAKEHHUS, pabOTaTh C MaTeMAaTHYeCKUMH KOHCTaHTaMH.
3HaKOMbIe OOY4YaIOIIMMCS MHOXECTBA HATYPaJbHBIX, LIEJTBIX, PAlIMOHAIBHBIX M JEHCTBUTEIHHBIX
yycesl JOMNOJHAIOTCA MHOMKECTBOM KOMIUIEKCHBIX YHCel. B  KakIOM U3 3ITHUX MHOXECTB
paccMaTpUBAIOTCS. CBOMCTBEHHbIE €My clelu(pHUYecKue 3ajadd W ONepaluu: AEJCHHE HaLelo,
ONEpUPOBAHUE OCTATKAMHU Ha MHOXKECTBE IIeJIbIX YHCeNl, OCOOble CBOMCTBA pPAIlMOHAIBHBIX H
UppalMOHATBHBIX YHUCEN, apuPMETHUYECKUE OIEpaluy, a TAaKKe W3BICUYEHHE KOPHS HAaTypalbHOU
CTENEHN Ha MHOXECTBE KOMIUIEKCHBIX uncesl. biaarogapst nocieaoBaTeIbHOMY PACIIUPEHUIO Kpyra
UCIOJIb3YEMBIX YHCENT M 3HAKOMCTBY C BO3MOKHOCTSIMHM MX IPUMEHEHUS JJI PEIIEHUS Pa3IHYHBIX
3a1a4 popMUpPYETCs MpeACTaBIeHUE O €MHCTBE MaTeMaTHKU KaK HayKd U €€ poJu B MOCTPOSCHUU
MoJielell peabHOro MUpa, IHUPOKO UCHOJIb3YIOTCS 00001EHHE U KOHKPETHU3ALHSL.

JInnus «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCs Ha NPOTSHKEHUU BCEro 00yYeHUs Ha ypOBHE
cpeaHero ooOmero o0pa3oBaHUs, IOCKOJIBKY B KaxkaoMm pasnene [Iporpammbl mpeaycMOTpeHO
peleHre COOTBETCTBYIONIMX 3amad. B pe3ynprate oOywaromuecss OBIAAEBAIOT Pa3IHYHBIMHU
METOAAMHU pEIICHHUs] PAlMOHAIBHBIX, HWPPAIMOHAIBHBIX, IOKA3aTENIbHBIX, JIOTapU(OMUUYECKUX U
TPUTOHOMETPUUECKUX YPaBHEHHM, HEPABEHCTB U CUCTEM, a TaKXKe€ 3a]ay, COAEpKAIIUX apamMeTphbl.
[Tony4yeHHble yMEHHS MIMPOKO HCIIONB3YIOTCS TIPH HCCIENOBaHUM (YHKIUHA C IOMOILBIO
MPOU3BOJAHOM, TpPU PEIICHWH NPUKIATHBIX 3a7ad W 3aJad Ha HAXOXKICHHE HauOOJBbIIUX U
HaVMEHBIIMX 3HaueHW QyHkmu. JlaHHas conepkarenbHash JHHUS BKIIOYAaeT B ce0s Takoke
¢opMHupOBaHUE YMEHHUH BBINOIHATH PAcYETHl MO (opMmyiaaM, NpeoOpa3oBaHHsS PALMOHAIBHBIX,
UppALMOHATIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUM, @ TaKKe BbIPAXKEHUMN, COAEPKAIIUX CTETIEHU
u gjorapudmbl. braromaps u3ydeHHIo anreOpanuecKkoro MarepHuaiga MPOHCXOJUT AalibHeuliee
pa3BUTHE AITOPUTMHYECKOTO M aOCTPAKTHOTO MBIIIICHHUS O0YyYarommxcsi, (OPMUPYIOTCS HABBIKU
JEAYKTUBHBIX PAcCYXJICHUN, pabOThl ¢ CHMBOJIBHBIMU (hOpMaMHu, peACTAaBICHHUS 3aKOHOMEPHOCTEH
U 3aBUCHMOCTEH B BHJI€ paBEHCTB U HepaBeHCTB. AnreOpa npeiaraeT 3(pQeKTUBHbIE HHCTPYMEHTBI
JUIs pElIeHHs] MPaKTUYECKUX W €CTECTBEHHO-HAayYHbBIX 3aj/lay, HaIJISIHO JEMOHCTPUPYET CBOM
BO3MOKHOCTH KaK sI3bIKa HayKH.

CopepxarenbHo-MeToMueckass nuHUS «DyHKIMU u TpaduKm» TECHO TMeperuieTaeTcs ¢
JIPYTUMH JIMHUSIMA Y4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO CMBICTE 3aa€T IMOCIIE0BATEIHHOCTh
u3ydyeHuss  Marepuana. l3yuenume  cTemeHHOH, MOKa3aTeNbHOM,  Jorapudmuyeckoil U
TPUTOHOMETPUYECKUX (YHKIMHA, UX CBOMCTB M TpadMKOB, UCTIOIb30BaHUE (YHKIMHA IS PEIICHUS
3a/1a4 U3 JPYrux y4eOHBIX MPEAMETOB U PEATbHOI KU3HU TECHO CBSI3aHO KaK C MaTEeMAaTUYECKUM
aQHAJIM30M, TaK U C pelICHHEM ypaBHEHHH U HepaBeHCTB. IIpu 3ToM GoJblIo€ BHUMAaHHUE yIEIseTCs
(bOopMUPOBAaHUIO YMEHHS BBIpAXXaTh (POpPMyJIaMH 3aBUCUMOCTH MEXKIY Pa3IMYHBIMU BEITMYUHAMH,
UCCJIEIOBATh MOJyYE€HHBIE (PYHKIIMU, CTPOUTh UX Tpaduku. MaTepuan 3Toil coaepKaTeabHOW JTMHUU
HalleJIeH Ha pPa3BUTHE YMEHWM W HAaBBIKOB, IO3BOJISIONINX BBIPAXKATH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU B pa3IMyHOM (opMe: aHAIUTUYECKOH, rpaduueckoil u cioBecHOM. Ero usyuenue
CHOCOOCTBYET Ppa3BUTHUIO AJTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K O00OOLIEHUI0 U
KOHKPETH3aI[MH, UCTIOIb30BAHUIO aHAIOTHI.

CopepxarenbHas nauHMs «Hayama maTemMaTHyeckoro aHajiv3a» I03BOJISIET CYIIECTBEHHO
pacIMpuTh KPyr Kak MaTeMAaTHYeCKUX, TaK W MPHUKIAIHBIX 3a7a4, JOCTYIHBIX 00ydJaromumcs, TaK
KaK y HHUX TOSBISIETCS BO3MOXKHOCTH CTPOUTH TpPadUKH CIOXKHBIX (YHKIHMHA, OMPENeNATh WX
HauOoNbIINE M HAaWMEHBIIME 3HAYEHHsI, BBIYUCIATH IUIOWAAX (GuUryp u oObEMBI TeJ, HAXOIUThH
CKOPOCTM M YCKOpeHMsl IpoueccoB. JlaHHas coxaepkaTenbHas JIMHUSL OTKPBIBAET HOBBIE
BO3MOKHOCTH NOCTPOEHUS MAaTEMAaTHYECKMX MOJENEl peallbHbIX CUTYyalUd, MO3BOJISIET HAXOAWTh
Hawlydllee pEIIeHUE B NPUKIAIHBIX, B TOM YHUCIE COLUAIbHO-D)KOHOMUYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBAMH MAaTE€MaTHYECKOTO aHaju3a CHOCOOCTBYET pPa3BUTHIO a0OCTPaKTHOTO,
(bOopMaNbHO-JIOTUYECKOTO M KPEaTUBHOTO MBINUICHUA, (DOPMHPOBAHHMIO YMEHUH paclo3HaBaTh



NpPOSIBJICHUS] 3aKOHOB MaTeMAaTHKW B HayKe, TEXHHKE M HCKyccTBe. OOydaromiuecs Y3HAIOT O
BBIJIAIOIINXCS PE3YJIbTATaX, TOJYYSHHBIX B XOJI€ Pa3BUTHS MaTeMaTHKH KaK HAyKH, M 00 UX aBTOpax.

ConeprxaTenbHO-MeToIMUecKas JIUHUS «MHOXeCTBa M JIOTUKA» BKJIIOYAET B c€Os JI€MEHTHI
TEOPHUH MHOXXECTB M MaTeMaTW4eCKOH JIOTUKU. TeopeTHKO-MHOXECTBEHHbIE IPEICTaBICHHS
INPOHU3BIBAIOT BECh KypC LIKOJIbHON MaTeMaTHKH M IpeAararoT HauOoJjiee YHUBEPCAJIbHBIN SI3bIK,
OOBEIUHSIOIUI BCcEe pa3lienbl MaTeMaTUKU M €€ IPWIOKEHHUHM, OHHU CBSI3BIBAIOT pa3HbIE
MaTeMaTHYeCKUe IUCIMIUIMHBI W HUX NPWIOKEHUus B eaumHoe menoe. [losTomMy BaxkHO naaTh
BO3MOXHOCTb ~ OOydarolieMycs IOHHUMaTb TEOPETUKO-MHOXKECTBEHHBIM f3bIK  COBPEMEHHOM
MaTeMaTHKH M HCIOJb30BATh €ro JJIS BBIPAKEHHS CBOMX MbICIEH. J[pyrMM Ba)XHBIM NPHU3HAKOM
MaTEeMaTHKH KaK HayKH cjelyeT NPU3HaTh CBOMCTBEHHYIO €l CTPOrocTh 0OOCHOBAaHUM U ClleIOBaHUE
OIpeIeIEHHBIM IIpaBUJIaM IIOCTPOEHUS 10Ka3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTaMHU MaTeMaTHUeCKOU
JIOTHKH CIIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIJICHUS OOYYaIOUIMXCs, TO3BOJISET UM CTPOUTH
CBOHU PACCYXJIEHHsI HA OCHOBE JIOTHYECKUX MIPaBUI, (POPMHUPYET HaBBIKM KPUTHYECKOTO MBIIIJICHUS.

B yueOHOM Kypce «Anrebpa M Hayajla MaTEeMaTHYECKOTO aHAJHM3a» MPHCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICIIMPOBAHUS, KOTOPbIE MPHU3BaHbI CIIOCOOCTBOBATh (POPMUPOBAHHIO HABBIKOB
HOCTPOEHUSI MOJIeNIel pealbHbIX CUTyalluid, MCCIEeIOBaHUSA 3THX MOJeNiell ¢ MOMOIIbI0 ammnapara
anreOpbl ¥ MaTeMaTHYeCKOTO aHajKM3a, MHTEPIPETAluy MOTYYeHHBIX pe3yabTaToB. Takue 3amaHus
BIUIETEHBI B KaXKIbIH U3 pa3esioB IPOrpaMMbl, OCKOJIBKY BECh MaTepHaj y4eOHOro Kypca IIMPOKO
UCTIONIBb3YeTCs U PeIIeHUs] NMPUKIaIHBIX 3anad. llpu pemieHun peanbHBIX NMPAKTHYECKHX 3a1ad
oOyyaromuecst  pa3BHBAaIOT  HAOMIONATENBHOCTh,  YMEHHME  HAaxXOIWTh  3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, MCIOJIB30BaTh AHAJIOIHIO, 0000IIaTh M KOHKPETU3MPOBaTh MPOOJIEMY.
JlesaTenbHOCTD 10 (POPMUPOBAHHMIO HABBIKOB PEIICHUs MPUKIATHBIX 3a/1a4 OPraHU3yeTCsl B IPOLecce
U3yUYCHHS BCEX TeM yueOHOro Kypca «Anredpa U Hayaja MaTeMaTH4YEeCKOT0 aHAIN3a.

Ha usydenmne yueOGHOro kypca «AnreOpa M Hayajla MaTeMAaTH4YECKOTO aHAIM3a» OTBOIUTCS
272 yaca: B 10 kiacce — 136 yacos (4 yaca B Hezeno), B 11 kiacce — 136 yacoB (4 yaca B HeZEIO).



COJAEPKAHUE OBYUYEHMUA
10 KJIACC

Yuciia 1 BBIYUCIICHUSA

Pamonaneable uncna. OOBIKHOBEHHbIE U JECATHYHBIE APOOH, IMPOIEHTHI, OECKOHEUHBIE
nepuoguueckue npobu. Ilpumenenue npoOel M MPOLEHTOB JIs PELICHUS NPUKIAIHBIX 3a]ad U3
Pa3IUYHBIX OTpacieil 3HAHUN U peATbHOM KU3HH.

JeticTBuTensHble 4ucia. PalMoHaNbHBIE W HppalMOHAIbHBIC 4YHCIA. ApHPMETHUYECKHE
OIepallM¥ C JEHCTBUTEIBHBIMU YHCIaMU. MoOAyib IOEHCTBUTEIBHOIO YHCIA W €ro CBOMCTBA.
[TpubnmxEHHBIE BBIYUCIICHUS, IPABUIA OKPYIJICHUS, IPUKHUIKA M OIICHKA Pe3yJIbTaTa BEIYUCICHUH.

Crenenp ¢ neinbIM nokazateneMm. bunom Herotona. Mcnonb3oBanue noaxonsumiei ¢opmbl
3alMCH AEMCTBUTEIbHBIX YMCEI AJIS PELICHHSI TPAKTUUECKUX 3a7ad U MPEeACTaBICHUS TaHHbIX.

Apudmernueckuii KOpeHb HaTypalbHON CTEIIEHU U €0 CBONCTBA.

CreneHp C panMOHaJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEHCTBUTEIBHBIM
MOKa3aTeNEM.

Jlorapudm uncina. CoiictBa norapudma. JlecaTUUHBIE U HATYpalbHbIE JOrapu(MBI.

CuHyC, KOCHMHYC, TAHI€HC, KOTAHI'€HC YHCIOBOIO aprymeHra. ApPKCHHYC, apKKOCHUHYC H
ApPKTaHI€HC YUCJIOBOTO apryMEHTA.

YpaBHeHHS U HEPaBeHCTBA

ToxaecTBa W TOXKAECTBEHHBbIE IMpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHWIIBHBIE ypaBHEHUS U YPaBHEHHUA-CIIeACTBUSA. HepaBeHCTBO, pellieHue HepaBEeHCTBaA.

OCHOBHbBIE METOJBl PELICHUs LENbIX U JPOOHO-pAllMOHANbHBIX YPaBHEHHI M HEPaBEHCTB.
MHorowieHsl OT OIHOI NEpeMEHHON. JleneHne MHOrowieHa Ha MHOIOWIEH C OcTaTKoM. Teopema
besy. Muorousnens ¢ nensivu kodpdunmentamu. Teopema Buera.

[IpeoGpa3oBaHusl YMCIOBBIX BBIPAKEHUH, COAEPIKALUX CTENEHH U KOPHHU.

HppanuoHansHble ypaBHEHHs.. OCHOBHBIE METOBI PELICHHSI UPPALMOHAIBHBIX YPABHEHU.

[TokasarenbHble ypaBHeHMs. OCHOBHbBIE METOBI PELICHHS TOKA3aTEIbHBIX YPABHEHUH.

[IpeoOpazoBanue BbIpaKEHUH, COJAEPIKALINX JIOTAPUPMBI.

Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE METObI PEIIEHUS JIOTApUPMHUUECKUX YPaBHEHHH.

OcHoBHBIE  TpuroHomeTpuueckue ¢Gopmynsl. IlpeoOpa3oBaHue  TPUTOHOMETPUYECKHUX
BBIpaXXCHU. Perienre TpuroHoMeTpu4eCKNX ypaBHEHHM.

Pemienne cucreM JHMHEWHBIX YpaBHEHMH. Marpuua CUCTEMBl JMHEHHBIX YpPaBHEHHI.
Onpeanenurenb MaTpuLbl 2X2, €ro FeOMETPUUECKUM CMBICI U CBOMCTBA, BEIYUCIIEHUE €TI0 3HAUYEHUs,
IIPUMEHEHUE ONpPEACIUTENS Ul PELICHHUs] CUCTEMBI JINHENHBIX ypaBHEHMH. Pemenue npukiagHbIx
3aa4 ¢ IIOMOILBIO CUCTEMBbI JIMHEHHBIX ypaBHeHHWiH. lccienoBaHue IIOCTPOEHHOW MOJENH C
MOMOIIBIO MATPUI] U OIPEACIIUTENCH.

IlocTpoeHrEe MaTeMaTHYECKMX MOJENEW peaJbHOM CHUTyallud C IIOMOINBI0 YPaBHEHUM H
HepaBeHCTB. [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEILICHUI0 MAaTEMaTUYECKUX 3a]a4 U 3a1a4 U3
Pa3INYHBIX 00JIaCTel HAYKU U PEATbHOM KHU3HH.

DOyHKIUH U rpapuKu

Oynkims, crnocodbl 3amaHus  (yHKIMU. B3anmuO oOpatHbie QyHKiun. Komnosuiums
bysakmmii. ['paduk GyHKIIMN. D1eMeHTapHbIe TpeoO0pa3oBaHus TpaduKoOB (YHKITHIA.

OOnacte ompeneneHuss U MHOXKeCTBO 3HadeHuM QyHkuuu. Hymu ¢ysxmuun. IIpomexyTtkn
3HAaKOMOCTOSHCTBA. UETHhIe m Heu€éTtHble QyHkumu. [lepuomamueckne ¢yakum. [IpomexyTku
MOHOTOHHOCTH (QYHKUIMH. MakcumMymbl M MUHUMYMBbl (GyHKuuu. HauOosbliee M HaumeHbliee
3Ha4eHUs QYHKIUHU HA TIPOMEXKYTKE.



JluneitHas, KBaJpaTW4yHas W JPOOHO-TMHEWHas (QyHKIMHU. DIEMEHTAapHOE HCCIEeIOBAHUE U
MOCTPOCHHUE MX TPadUKOB.

CreneHHas (yHKIMS C HaTypajdbHBIM M II€JbIM TOKazareineMm. EE cBoiicTBa u rpaduk.
CpoiicTBa M TpaduK KOpHSA N-0i cTermeHW Kak (YHKIUU OOpaTHOW CTENEHH C HaTypalbHBIM
MIOKA3aTeNEM.

[TokazarenbHas W yorapupmuueckas (QyHKUIuM, UX cBoWcTBa W rpaduku. Mcmonb3oBaHue
rpadukoB GyHKITUH 17151 penieHus ypaBHEHUH.

Tpuronomerpuyeckasi OKpy>KHOCTb, OIpeIeJICHUE TPUTOHOMETPUYECKUX (YHKIIHIA YUCIOBOTO
apryMeHra.

OYHKIMOHAJIbHBIE 3aBHCHMOCTH B pEAJIbHBIX Mpoleccax U sBileHusX. ['paduku peambHbIX
3aBUCUMOCTEH.

Havana mareMaTn4yeckoro aHaausa

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHMs IIOCJIENOBATENLHOCTEH. MeTon MaTeMaTHYECKOM
UHAYKUMM. MOHOTOHHBIE M OrpPaHUYEHHBIE IIOCJIENOBATENbHOCTU. McTOopus BO3HHMKHOBEHHUS
MaTEeMaTHYECKOT0 aHajIu3a Kak aHaJIn3a OECKOHEYHO MaJblX.

Apudmernueckas u reoMmeTpuuecKkas mporpeccuu. beckoneuno yobIBaroias reoMeTpuieckas
nporpeccusi. Cymma OECKOHEYHO YOBIBAIONICH TeOMETpUYEeCcKoW mporpeccud. JIMHEHWHBIA W
SKCIIOHEHIHAIBHBINA pocT. Yucio e. @opmyna ClI0XKHBIX MpoLEHTOB. Mcnonbs3oBanue mporpeccuu
JUISl pEIIEHUs peajbHbIX 3a/1a4 MPUKIIAJHOTO XapaKkTepa.

HenpepeiBable GyHKIME ¥ UX cBoiicTBa. TOYKHM pa3ppiBa. ACUMITOTHI TPaguKOB (PYyHKIIHIA.
CpoiicTBa ()yHKLIMH HENpephIBHBIX Ha OTpe3ke. MeToJ HHTEpBAJOB Ul PELIEHUs HEPaBEHCTB.
[TpumeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIUH JUIs PeLICHUs 3aa4.

[lepBast u BTOpas mpowusBogHble (QyHKIMU. OnpeneneHrue, TEOMETPUISCKU U (PU3NUECKUI
CMBICJI IPOM3BOJHOM. Y paBHEHHE KacaTeabHOH K rpaduKy QyHKIHU.

[IpousBonubie >nemMeHTapHbIX (GyHKIMA. [Ipon3BoaHAs CyMMBI, MPOW3BEICHUS, YACTHOTO U
KOMITO3UIMH (DYHKIIHH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepauydyd HajJ MHOXKeECTBaMHU M WX cBoicTBa. uarpammel Oitnepa—Benna.
[IpuMeHeHne TEOpEeTUKO-MHOKECTBEHHOTO ammapaTra i ONHCAaHUS PEealbHBIX MPOIECCOB U
SBJICHUI, IPY PEIICHUH 3aa4 U3 APYrux y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CBOWCTBO MaTeMaTHYECKOro OOBEKTa, CIEACTBUE, JOKa3aTeNbCTBO,
PaBHOCUJIbHBIE YPABHEHMS.

11 KJIACC

Yncaa 1 BBIYMCTICHUS

Harypanbapie u nensle uuncna. [IpuMeHeHMe TNPH3HAKOB JEIMMOCTH LEJNBIX YHCEl,
HanbOonpmmi o0mmii nenmurens (nanee — HOJl) m HamMenepmee obmee kpatHoe (manee — HOK),
OCTaTKOB MO0 MOJYJII0, airoputMa EBkinaa fjs penienus 3aad B LebIX YUCiaX.

Kommnekcuble uymcna. AunreOpandeckas ¥ TPUTOHOMETpUYecKas (OpPMBI  3aluCH
KOMIUIEKCHOTO 4YHcia. ApU(PMETHYECKHE OIepaluud C KOMIUIEKCHBIMH yHciamu. M3o00paxeHue
KOMILIEKCHBIX YHCEJI Ha KOOpAMHATHOW miockoctu. Popmyna Myaspa. KopHu n-oil creneHu u3
KOMIUIEKCHOTO uucna. IIpuMeHeHne KOMIUIEKCHBIX dYHCeN Ui pelleHus (U3NYeCKuXx u
reOMETPUUECKUX 3a7au.

YpaBHeHNsI M HEPaBeHCTBA

CucreMa M COBOKYNHOCTb YpPaBHEHHUH M HEpPaBEHCTB. PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBbI-
cienctBusi. PaBHOCHIIbHBIC HEpABEHCTBA.



OT6op KOpHEH TPUTOHOMETPUYECKUX YPAaBHCHHH C TIOMOIIBI0O TPUTOHOMETPHUECKOM
OKpPYKHOCTH. Pelenre TpHroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHBIE METO/Ibl PELICHUS T0KA3aTEeNIbHBIX U JIOrapu(MUUECKUX HEPaBEHCTB.

OCHOBHBIE METO/BI PELICHNS UPPALMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METO/bl PEIIEeHHs CUCTEM U COBOKYNHOCTEH pallOHAIbHBIX, UPPALMOHAJIbHBIX,
NIOKa3aTeNIbHBIX U JIOrapu(pMUUECKUX YpaBHEHUH.

YpaBHEHHMs], HEPABEHCTBA U CUCTEMBI C ITapaMETPAMHU.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPAaBEHCTB K PEIICHUI0 MaTeMAaTUYECKUX 3a7ay U 3ajad
U3 pa3IMYHBIX 00JacTeil HAYKH U pealbHON JKU3HU, HHTEPIPETALNs TTOIyYeHHBIX PE3yJIbTaTOB.

DOyHKIUM U rpapuku

I'paduk kommozuimu QyHKuuid. ['eomerpuueckue oOpa3bl ypaBHEHHUH M HEpPAaBEHCTB Ha
KOOPAMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIMU, UX CBOIMCTBA U rpadUKH.

['padrueckre MeTONbI pelIeHHs] YpaBHEHUH M HepaBeHCTB. [ paduueckue METOAbl pelIeHus
3a/1a4 ¢ mapaMmeTpamu.

Hcnons3oBanue rpa@ukoB pyHKINH AT MCCIIEIOBAHUS MIPOIIECCOB U 3aBUCUMOCTEH, KOTOPbHIE
BO3HUKAIOT [IPU PEIICHUH 337a4 U3 APYTUX y4eOHBIX IPEAMETOB U PEaIbHOM KU3HU.

Hauaja maTeMaTH4eCcKOro aHajIu3a

[IpumeHeHne TPOM3BOJHON K HMCCIENOBaHUIO (DYHKIMHA HA MOHOTOHHOCTH M IKCTPEMYMBI.
Haxosxaenne HanOoIbIIero 1 HAMMEHBIIETO 3HAYeHU I HeNPephIBHON (DYHKITUHM HA OTPE3Ke.

[TpumeHeHne Mpou3BOIHON JUIsl HAXOKACHUS HAWIYUIIEero pelleHus B MPUKIAHbIX 3aJa4dax,
JUTSL OTIPEIENIEHHsI CKOPOCTH M YCKOPEHUS MpolLecca, 3a1aHHOT0 (OPMYIIOi Wil rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TepBOOOpa3HbIX. [lepBooOpasHbie >IEeMEHTApHBIX
¢dynkuuii. [TpaBnina HaxoxaeHUs TEpBOOOPA3HBIX.

Wurerpan. I'eomerpuueckuil cMpici nHTErpajia. Bolurcienue onpenenéHHOro MHTerpaia 1o
dbopmyne Hetorona-JleitOnua.

[Mpumenenne wHTErpana Ui HAXOXKICHUS IUIOIAACH IUIOCKUX ¢uryp u 00BEMOB
Tre€OMETPUUECKUX Tell.

[Tpumepsr pemeHnit auddepeHranbHbIX ypaBHEHHA. MaTeMaTHueckoe MOJEeTUpOBaHNe
peabHBIX MPOIIECCOB C MOMOMIBIO TU(PEepEeHIUATBHBIX YPaBHEHHIA.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHb) HA VYPOBHE
CPEJHEI'O OBIIEI'O OGPA3OBAHUMA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:knaHCcKOro BOCHUTAHMS:

c(OPMHPOBAHHOCTH TPAXKAAHCKON MO3UINU 00YJAIOMIETOCS KaK aKTUBHOTO U OTBETCTBEHHOT'O
YjieHa POCCUICKOro oOmIecTBa, MpEACTAaBICHHE O MATEMaTHYECKHX OCHOBAaX (DYHKIIMOHHUPOBAHUS
Pa3MYHBIX CTPYKTYP, SBJICHUH, MPOLEAYpP Ipa)kIaHCKOro olIiecTBa (BBIOOPHI, OMPOCHI U APYTroe),
YMEHHE B3aUMOJICHCTBOBATH C COLMAIBHBIMA WHCTUTYTAMH B COOTBETCTBHU C UX (PYHKIMSIMH U
Ha3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCITUTAHUS:

c(OPMHPOBAHHOCTh POCCUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXXEHUS K MHPOILIOMY U
HACTOSIIEMY POCCHUHCKOM MaTeMaTHK{, LIEHHOCTHOE OTHOLIEHHWE K JOCTHXKEHHUSM POCCUHUCKUX
MaTEMaTHKOB U POCCUMCKON MaTeMaTHYECKOM IIKOJIbI, HCIIOJb30BAaHUE 3TUX JTOCTHKEHUHN B APYTrUX
HayKaX, TeXHOJIOTHUSX, chepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHME JYXOBHBIX IIEHHOCTEH pOCCHHCKOro Hapoaa, c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O
CO3HAHMSI, ’THUECKOTO MOBEJCHHS, CBA3aHHOTO C MPAKTHUYECKUM NMPUMEHEHUEM OCTHKEHHU HAyKH
U JIeSITENFHOCTBIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIAIa B IOCTPOSHHE YCTOWYHUBOTO OYAYIIEro;

4) 3cTeTUYECKOT0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKJIIOYAs 3CTETUKY MaT€MaTHYECKHX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aJad, pEIICHUH, pPacCyXKICHHH, BOCIPUHUMYMBOCTh K MAaTEMaTHYECKHM AacIeKTaM
pa3IMYHBIX BUIOB UCKYCCTBA;

5) ¢pu3uvecKOro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTh YMEHUSI MIPUMEHATh MaTeMaTHYECKHE 3HAHHUS B MHTEpEcax 370pOBOTO U
0e30macHOro 00pasa >KU3HH, OTBETCTBEHHOE OTHOLICHHWE K CBOEMY 3JI0OPOBBIO (310pOBOE MHUTAHUE,
cOaaHCUPOBAHHBIA PEXUM 3aHATHH U OTAbIXA, peryisipHas pusnyeckas akTUBHOCTb), (PU3UUECKOE
COBEPIICHCTBOBAHUE TPH 3aHATHUSIX CIOPTUBHO-037I0POBUTEIHHON AESITEITHHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHWE IICHHOCTH TPYIOJIOOWS, MHTEPEC K Pa3IUYHBIM cdepam
npo(heCcCUOHATIBbHON JAESTEIbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOM M €€ NpPUIIOKEHUSIMH, YMEHHE
coBepuIaTh OCO3HAHHBINA BBIOOP Oyayliel mpodeccun U peasr30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE
TUTaHbI, TOTOBHOCTh M CHOCOOHOCTh K MAaTEMAaTHYECKOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO Ha
NPOTSKEHUH BCEH KU3HU, TOTOBHOCTh K AKTHMBHOMY YYacTHIO B PEIEHUM MPAKTUYECKHUX 3a/1ady
MaTEeMaTHYECKOM HAIPaBIEHHOCTH;

7) 3K0JI0rM4eCcKOro0 BOCIUTAHMS:

c(OPMUPOBAHHOCTh  DKOJOTHYECKOM  KYJNbTYypbl, IIOHMMaHUE BIMSHUS  COLIMAJIBHO-
SKOHOMHYECKUX TPOIECCOB HA COCTOSHHUE TPUPOJHOW W CONMAIBHOW CpEIbl, OCO3HAHWE
[J100aBHOTO XapakTepa 3KOJOTMYECKUX MpoOjieM, OpHEeHTAlusl Ha MPUMEHEHHE MaTeMaTHYeCKUX
3HAHWHW JJIs PEIIeHUs 3a7a4 B 00JIACTH OKPYXKAIOIIEH CPellbl, TIAHUPOBAHUE TTOCTYIIKOB M OIIEHKH
WX BO3MOHBIX MMOCIEACTBUN I OKPYXKAOIIEH CPEBL;

8) HeHHOCTH HAYYHOI 0 IO3HAHMS:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKH M OOILECTBEHHOW MPaKTUKH, MOHUMaHUE MAaTeMAaTUYECKOM HAayKu Kak cgepbl 4eI0BEYECKOM
JIeSITEIbHOCTH, 3TANOB €€ pa3BUTUS M 3HAYMMOCTH JUIsl Pa3BUTHUS LIMBUJIM3AIUH, OBJIAJICHUE S3bIKOM



MaTEeMaTUKd M MaTeMAaTUYECKOW KyJIbTypOll Kak CpEACTBOM IIO3HAaHHUS MHpa, TOTOBHOCTb
OCYILECTBIATh MPOEKTHYIO U UCCIIEAOBATENBCKYIO IEATEIbHOCTh HHAUBUAYAIBHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIBTATbBI

INo3naBaTe/ibHbIe YHHBePCAIbHbIE YUeOHbIe JeiicTBHS

ba3oBble joru4eckue 1eiicTBUA:

BBIBIATD M XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKM MAaTEMAaTUUECKUX OOBEKTOB,
HNOHATHH, OTHOUIEHUH MEXAY MOHATUAMH, (OPMYJIMPOBATh ONpEAEICHUs NOHATHH, YCTaHABIUBATh
CYILECTBEHHbIH MpU3HAK KJIAacCU(HUKALUYU, OCHOBAaHMSA A 000OIIEHHMS U CpPaBHEHMsS, KPUTEPUU
IPOBOIUMOTIO aHAJIN3A;

BOCIIPMHUMATh, (OPMYJIMPOBATH U IPEOOpPa3OBBIBATh CYXKICHHSA: YTBEpAUTENIbHBIE U
OTpHUILATEeNIbHbIE, €IMHUYHBIE, YACTHBIE U 00IIKE, YCIOBHBIE;

BBISBIISITh MaTEMaTHUYECKHE 3aKOHOMEpPHOCTH, B3aUMOCBSI3M U IPOTHBOpeuMs B (akrax,
JTAHHBIX, HAOJIOACHUAX U YTBEPXKICHUAX, NIPEJIarath KPUTEPUH Ul BBIABICHUS 3aKOHOMEpPHOCTEH
U [IPOTUBOPEUMH;

JienaTh BBIBOABI C MHCHOJb30BAHHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M HWHJIYKTHBHBIX
YMO3aKJIIOYEHHUH, YMO3aK/IIOUEHHUH [0 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIbHO JJOKA3aTENIbCTBA MAaTEMAaTUUYECKUX YTBEPXKAEHUH (MpsiMble U OT
HOPOTHUBHOTO), BEICTPAUBATh apryMEHTALUIO0, IPUBOIUTH IPUMEPBI U KOHTPIIPUMEpPHI, 000CHOBHIBAThH
COOCTBEHHBIE CYKAEHHS U BHIBOABI;

BBIOMpATh Croco0 perieHust yuyeOHOM 3aaaud (CpaBHMBATh HECKOJIIBKO BapUaHTOB PEILCHMS,
BBIOMpaTh HauboJIee MOAXOAAIININ ¢ YIETOM CAMOCTOSITENBHO BBIJETICHHBIX KPUTEPHEB).

Ba3oBble ucciieioBaTe/IbCKHe 1eHCTBHSA:

UCIIOJIB30BaTh BOIPOCHI KaK HMCCJIENOBATENbCKUN HMHCTPYMEHT IO3HAHUA, (HOPMYIMPOBATH
BOIIPOCHI, (pUKCHpyIOIIME MNPOTUBOpEYME, NpOoOJIeMy, YCTAaHAaBIMBATh HCKOMOE U JIAHHOE,
(bopMHpOBaTH TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3HIINIO, MHEHHE;

IPOBOJUTH  CAMOCTOSITENbHO  CIUIAHUPOBAHHBIM ~ SKCIEPUMEHT,  HCCJIEJOBaHME IO
YCTaHOBJICHUIO OCOOEHHOCTEl MaTeMaTHYeCKOro OObBEeKTa, SBJIECHUS, IPOLEcca, BBIIBICHHIO
3aBUCUMOCTEN MEXIYy 00bEKTaMU, SIBJICHUSAMHU, IIPOLIECCaMH;

CaMOCTOATENbHO (OPMYIHPOBaTh 00OOINEHHMS U BBIBOJBI IO PE3ysbTaTaM IPOBEAEHHOTO
HaOJI0/IeHNsI, UCCIIEOBAaHMS, OLIEHUBATh JIOCTOBEPHOCTH IOJIyUYEHHBIX PE3YJIbTAaTOB, BHIBOJOB MU
000011IeHMI;

IPOTrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, @ TAKXKE BbIIBUTATh MPEAIONI0KEHUSI O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmanmeii:

BBISBIIATH AeDUIUTH MH(OpMAIMM, TaHHBIX, HEOOXOAMMBIX U OTBETAa Ha BOIPOC U IS
peleHus 3a1aum;

BbIOMpaTh ~ MHQOPMALMIO U3  UCTOYHUKOB  pA3IM4YHBIX  THUIOB,  aHAJIM3UPOBATH,
CHCTEMaTH3UPOBATh U MHTEPIPETUPOBATH NH(POPMALIUIO PA3TMYHBIX BUIOB U (POPM IpeACTaBICHUS;

CTPYKTYpUpPOBaTb MH(POPMALUIO, NMPEACTABIATh €€ B Pa3IMYHbIX (OpMax, WIIHOCTPUPOBATH
rpaduyuecky;

OLICHUBATh HAaJI&KHOCTh MH(OPMALIUH IO CAMOCTOSTEIBHO CHOPMYITUPOBAHHBIM KPUTEPUSM.

KoMmyHukaTHBHBIE YHUBepcaJbHbIe YueOHbIe AeiicTBUs
Oo0nrenue:



BOCIIPUHUMATh W (OPMYITHPOBATh CYKACHHS B COOTBETCTBHH C YCIOBUSIMH W UEISIMH
O0IIeHMs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHS B YCTHBIX U MHChbMEHHBIX TEKCTaX,
JaBaThb IMMOJACHCHUA 110 XO04Yy PCIICHUSA 3aJa4i, KOMMCHTUPOBATH HOHy‘IeHHBIﬁ PE3YIIbTAT,

B XOJe OOCYXKIEHHWs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKAaeMOW TEMbI, TPOOJIEMBI,
pe].HaeMOfI 3aJla4i, BBICKA3bIBATh HJACH, HALCJICHHBIC Ha IIOMCK PCHICHUSA, COIIOCTaBJIATHL CBOHU
CYXIACHUA C CYXICHHAMHU OPYIruxX YYaCTHHUKOB aualiora, O6Hapy>I(I/IBaTB pasiniue€ u CXOACTBO
HO3UIIHH, B KOPPEKTHOH (hopme GOpMYITHPOBATH Pa3HOTIACHS, CBOU BO3PAKCHUS,

NpeACTaBJIATh PE3YJIbTAaThl PCIICHHUA 3aJdadd, OJKCICPUMCHTA, MCCICAOBAHHA, IIPOCKTA,
CaMOCTOSATENILHO BHIOMPATh (popMaT BBICTYIUICHHS C Y4ETOM 3a1ad MPE3eHTAlMd M OCOOCHHOCTEH
ayJIUTOPUH.

PeryasiTuBHble yHHBepcajbHbIe Y4eOHbIe NeiiCTBUSA

Camoopranuzanms:

COCTaBJIATh IUIAH, AJTOPUTM pEIIeHHs 3aJadd, BbIOMpPATh CIOCOO peHIeHUs ¢ y4ETom
UMEIOIUXCS PECypcoB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUpOBaTb U KOPPEKTHUPOBATH
BapHaHTHI PEIICHUN C Y4€TOM HOBOM MH(OpMAIIHH.

CaMOKOHTPO./1b, SMOLIMOHAJILHBII HHTE/LJICKT:

BJIa/IETh HABBIKAMU TO3HABATENLHOW pediekcny Kak OCO3HAHUS COBEPIIAEMBIX NEHCTBHMA U
MBICIUTENBHBIX MPOLIECCOB, UX PE3yJIbTAaTOB, BIAJETh CIOCOOAMHM CAMONPOBEPKH, CaMOKOHTPOJIS
Ipouecca U pe3ysbTaTa PeleHUs] MaTeMaTU4eCKON 3a1auH;

NPEIBUIETh TPYIHOCTH, KOTOpPbIE MOIYT BO3HUKHYTb HpPHU pEIICHUH 3a/ayd, BHOCUTH
KOPPEKTHUBBI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, IAHHBIX, HAWJCHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJIHOCTE;

OLICHHMBATh COOTBETCTBUE peE3yJibTaTa LIEJIU M YCIOBUSAM, OOBSICHATH NMPUYMHBI JOCTHIKEHUS
WIA  HEJOCTIDKEHHsS  PE3yJbTaTOB  JIEATENbHOCTH, HAXOAUTh OWIMOKY, JaBaTh  OLEHKY
NPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITeIbHOCTD:

MOHUMAaTh W WCMOJh30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYAJbHOW pPabOTHI MpH
peleHny yueOHbIX 3a1a4, IPUHUMATh 1eJIb COBMECTHOM JEATENbHOCTH, TUNIAHUPOBATh OPTaHU3AIHIO
COBMECTHOH paboThI, pacrpenessiTh BUIbI PaboT, 10roBapHBaThCs, 00CYKIaTh MPOLECC U Pe3yIbTaT
paboThl, 000011aTh MHEHHSI HECKOJIBKHUX JIIOJICH;

y4acTBOBaTh B TPYNHOBBIX (opmax paboTbl (0OCyxneHUs, OOMEH MHEHHH, «MO3TOBBIE
MITYPMBD» U HHBIE), BHITIOIHITH CBOIO YaCTh pa0OTHI U KOOPAWHUPOBATH CBOU JCUCTBHSA C JIPYTHMH
YJIeHaMUd KOMaHbl, OIICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOUIMI NPOAYKT MO KPHUTEPHSIM,
c(hopMyITMPOBaHHBIM YYaCTHUKAMU B3aMMOICHCTBHSI.

HPEIMETHBIE PE3YJIbTATHI

K xonmy oOyuenuss B 10 kJacce OOydarOImMHCS MOJYYUT CJEIYIOIHME MpPEIMETHBIE
pe3ynbTaThl MO OTAENbHBIM TeMaM pabodell mporpaMmsl yuyeOHOro kypca «Ainrebpa M Hadana
MaTEMaTHYECKOTO aHAIN3a»:

Yucjia ¥ BBIYUCICHHSA:

CBOOOJHO ONEpUPOBATh MOHATHUSAMU: PALMOHATIBHOE YMCIO, OECKOHEUHas NEepUoJuyYecKas
Ipo0b, MPOLEHTHI, UPPALHOHATIBHOE YHUCIIO, MHOKECTBA PALMOHATIbHBIX U JAEHCTBUTEIBHBIX YUCE,
MOJYJb JEHCTBUTEIBLHOIO YUCIIA;

HNPUMEHSTh APOOM U MPOLEHTHI Ul PEUIeHUs NMPHUKIAIHBIX 3aJad U3 Pa3IUdHBIX OTpaciieil
3HAHUW U pealbHOW KU3HU;



NPUMEHATh NPHOIMKEHHBIE BBIYNUCICHUS, NpPaBWJIA OKPYIVICHUS, HPUKUAKY U OLEHKY
pe3yabTara BHIYMCICHUN;

CBOOOJHO ONEpUpOBaTh IOHITHEM: CTENEeHb C LEeJbIM [OKa3aTeleM, HCIOIb30BaTh
HOAXOASIYI0 (OpMY 3allUCHU JCHCTBUTENBHBIX YHCENT A pELIeHHs NPaKTHUYeCKUX 3ajad U
NPEeCTaBICHUS JTaHHbIX;

CBOOOJHO ONIEPUPOBATH OHATUEM: apH(PMETHUECKUI KOPEHb HATypaJIbHON CTENEHH;

CBOOO/IHO OIIEPUPOBATH MOHATHEM: CTENIEHb C PALIMOHAIBHBIM OKA3aTEIIeM;

CBOOOJHO ONEpUpPOBATh MOHATUSAMM: JIOrapu(M uucia, AECATUYHBIE M HATypaJbHbIC
norapudmer;

CBOOOJHO ONEpPUPOBATH MMOHATUSAMM: CHHYC, KOCHUHYC, TAHI'€HC, KOTaHICHC YHCIIOBOIO
apryMeHTa;

OIIEpPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC M aPKTAHI'€HC YUCIIOBOIO apryMeHTa.

YpaBHeHHsl M HepaBeHCTBA:

CcBOOOJHO ONEpUPOBATh MOHATUAMHU: TOKAECTBO, YPaBHEHHE, HEPABEHCTBO, PaBHOCHIIbHBIE
YPaBHEHHUS U YPAaBHEHUA-CIIECTBHSA, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHSTh pa3IMYHble METOJbl pEUICHUS palMOHAIBHBIX U  JIPOOHO-pallMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PELLICHNUs] HEPABEHCTB;

CBOOOJHO ONEpUPOBATh IOHATUAMHU: MHOIOWIEH OT OJHOM IEpEeMEHHOW, MHOIOWIEH C
LeIbIMH K03(hGHULIUEHTaMU, KOPHU MHOTOWIEHA, IPUMEHATh JIeJICHHE MHOTOWIEHa HA MHOTOUWIEH C
0CTaTKOM, TeopeMy besy u reopemy Buera ains pemenus 3anad;

CBOOOHO ONEpPUPOBAThH NOHATUAMU: CHCTEMa JIMHEWHBIX YpaBHEHHH, MaTpHIIA, ONIPEICIINTEIh
MaTpulbl 2 X 2 M €ro reOMETPUYECKUI CMBICI, UCIIOJIb30BaTh CBOWMCTBA OHpeAenuTens 2 X 2 Juid
BBIUUCIICHUS €r0 3HAYEHUs, IPUMEHATh OIPENCNUTEeNN s PEIIEHUs] CHUCTEMbl JIMHEHHBIX
YpaBHEHUH, MOJIEIMPOBATh pEaJbHbIE CUTYyallUd C IOMOIIbBIO CHUCTEMbI JIMHEHHBIX YpaBHEHHH,
UCCIIEI0BaTh MOCTPOCHHBIE MOJENN C IOMOIIBIO MAaTpUI] M ONpEAEIHUTeNed, UHTEpIpEeTUpOBaTh
MIOJIyYEHHBIN PE3yNbTaT;

UCIIOJIB30BaTh CBOMCTBA IEHCTBUI C KOPHAMHU JUIsl IPe0Opa30BaHusl BEIPAXKEHUIL,

BBINOJIHATH MPE0O0pPa30BaHUs YMCIOBBIX BBIPAXKEHUI, COAEPIKAIINX CTENEHU C PallMOHAIbHBIM
MIOKa3aTeseM;

HCIIOJIb30BaTh CBOMCTBA JIOrapu()MOB A1 TpeoOpa3oBaHus JOrapupMUIECKUX BbIPAKEHUIH;

CBOOOJHO ONEPUPOBATh MOHATUSAMH: UPpAIMOHAIBHBIE, TOKa3aTeIbHbIE U JIOTapu(MuiecKkue
YPaBHEHHUs, HAXOAUTb UX PEIICHUS C MOMOILBI0 PaBHOCHIBHBIX IEPEXOJOB MU OCYILECTBIIASA
IPOBEPKY KOPHEH;

OPUMEHSTh  OCHOBHBIE  TPUTOHOMETpuYeckne  (GopMmyisl Uil [peoOpa3oBaHUsA
TPUTOHOMETPUYECKUX BBIPAKEHUIL;

CBOOOJHO  ONEpPHPOBATH  TOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHATH
HE00X0UMbIE (POPMYJIBI [JIs1 PELIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPHUECKUX YPABHEHUIL;

MOJIEJINPOBaTh pPeajbHbIE CUTYyallUU HA S3bIKE aareOpbl, COCTABIATh BBIPAXKEHUS, YPAaBHEHMUS,
HEpaBEHCTBA 10 YCJIOBUIO 33JjauH, UCCIEI0BATH MOCTPOCHHBIE MOJIEIH C MCIIOJIb30BAHNEM ammapara
anreopsl.

DyHKIUM ¥ rpaduku:

CBOOOJHO ONEpUpOBaTh MOHATHAMHU: (DYHKIMSA, CIOCOOBI 3agaHus (QYHKIUH, B3aUMHO
oOpatHble (QYHKIMH, KoMIo3uuus ¢QyHKUWH, rpaduk (QyHKIOUM, BBINONHATh 3IIEMEHTapHBIE
npeoOpazoBaHus TpaPUKOB (YHKIIHIA;

CBOOOJHO ONIEPUPOBATh MOHATUSAMU: 00J1aCTh ONPEEICHUS U MHOKECTBO 3HaU€HUH (PyHKIUN,
Hy/u (yHKIHHU, DPOMEXYTKH 3HAKOIIOCTOSIHCTBA;



CBOOOZIHO ONEpUPOBATh TOHATUSMHU: UYETHbIE U HEYETHbIE (YHKIUM, IEPHOAUYECKHE
(GyHKIMH, TPOMEXYTKM MOHOTOHHOCTH (YHKIMH, MaKCHMyMbl U MUHUMYMBI (YHKIMH,
HauOoJIbIlIee U HaMEHbIIee 3HaueHUe QYHKLUHU Ha IIPOMEXKYTKE;

CBOOOZHO OIEpUpPOBaTh MOHATUSAMM: CTEHNEHHas (QYHKIMA C HaTypajlbHbIM U LEJBIM
nokaszaresieM, rpaduK CTENEHHON (YHKIMU C HATYpaJbHBIM M LIEJBIM IMMOKa3aTesneM, rpaduk KOpHs
N-oii creneHu Kak (QyHKIHUU OOpaTHOHN CTENEHU C HAaTypalbHbIM MTOKAa3aTeIeM;

ONEpUPOBATh MOHATUAMM: JIMHEWHHAs, KBagpaTU4YHas U JpoOHO-IMHENHas (yHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIE0OBAaHUE U IIOCTPOEHUE UX I'paUKOB;

CBOOOJIHO ONEpUpOBaTh MOHATHUAMM: IOKa3aTelbHas M Jjorapupmudeckas (QYHKIHH, HUX
CBOWCTBA U rpa(MKH, UCTIOJIb30BaTh UX I'paUKy [yl PELIEHUs] YPaBHEHUIA;

CBOOOJHO OIEpUPOBaTh HNOHATHSIMU: TPUTOHOMETPUUECKAs OKPY)KHOCTb, OIpeAeIeHUe
TPUTOHOMETPUUECKUX (PYHKLMIT YHCIOBOTO apryMeHTa;

UCIIOJIb30BaTh Tpaduku (YHKUMH JUId HMCCIEJOBAaHUS IPOLECCOB M 3aBUCUMOCTEH NpHU
pelIeHny 3a7ad U3 JPYyrux Y4eOHBIX MpPeAMETOB U pealbHOM JKU3HH, BBIpaXaTh (hopMylamMu
3aBHCUMOCTH MEXy BEIMUYMHAMU;

Hauvana maTeMaTH4ecKOro aHaIu3a:

CBOOOZHO ONEpPHPOBaTh MOHATHAMHU: apupMeTHYecKas M TIeoMeTpHdecKas Iporpeccus,
OeckoHEeUHO yObIBarollasi TeoMeTpuyecKasl MporpeccHs, JMHEHHBIH M 3KCIIOHEHIMAIbHBIA pPOCT,
(opMyIa CII0KHBIX IPOLIEHTOB, UMETh TPEJICTABIEHHE O KOHCTAHTE;

UCIIOJIB30BaTh IIPOrPECCUU JUIsl PELIEHUS PEAIbHBIX 3a/1a4 IPUKIIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUpOBaTh  MOHATHSAMM:  IOCJIEJOBATEIBHOCTb,  CHOCOOBI  3aJaHUS
HOCJIE0BATEIBHOCTEH, MOHOTOHHBIE M OIPAaHMYEHHBIE I10CJIEAOBATEIbHOCTH, NOHUMATh OCHOBBI
3apOXKJICHHUSI MAaTEMAaTHUECKOTO aHaIN3a KaK aHaln3a 0ECKOHEYHO MalbIX;

CBOOOJHO ONEpUPOBATh IOHATUSMH: HENpepbIBHbIE (YHKIUH, TOYKH pas3pbiBa rpaduka
(GyHKIMU, aCUMOTOTHI rpaduka GyHKIMY;

CBOOOHO ONEpHUPOBAThH MOHATHEM: (DYHKIIUS, HEIIPEPhIBHAS HAa OTPEe3Ke, IPUMEHSATh CBOWCTBA
HENPEPBIBHBIX (QYHKIUH 11 pEeLIeHUs 3a/1a4;

CBOOOHO ONEPHUPOBATH MOHATUAMU: IIEpBasi U BTOpPask IPOU3BOIHbIE (DYHKIIMH, KacaTelIbHas K
rpaduky GyHKINY;

BBIYUCIIATh MPOU3BOJHBIE CYMMBI, TPOM3BEACHUS, YACTHOTO U KOMIIO3ULUHU ABYX (DYHKIUH,
3HATh NIPOU3BOIHBIE HJIEMEHTAPHBIX (DYHKIINI;

UCIIOJIb30BaTh F€OMETPUUECKHUN 1 (PU3MUECKUI CMBICI IPOU3BOIHOI IS peleHus 3a1au.

MHoskecTBa U JIOTHKA:

CBOOOHO OTIEPUPOBATH MOHATUSIMH: MHOXKECTBO, OTIEPAIINU HAJl MHOKECTBAMHU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH ammapar AJs ONUCAHUS PEalbHBIX MPOLECCOB U
SIBJICHUH, TTPH PELICHNH 33/1a4 U3 APYTUX YIeOHBIX TPEIMETOB;

CcBOOOJHO ONEPUPOBATh MOHATUSIMU: OIPEAEICHUE, TEOPEMA, YPABHEHUE-CIIEICTBUE, CBOUCTBO
MaTEeMaTHYECKOro 00bEKTa, 10Ka3aTeIbCTBO, PABHOCUIIbHBIE YPABHEHUS U HEPABEHCTBA.

K xonmy obOyuenuss B 11 kJacce 0OydarOmMHCS MOJYYUT CJEIYIONHE MNpPEeIMETHBIE
pe3ynbTaThl MO OTAENbHBIM TeMaM pabodell mporpaMmsl yueOHOro kypca «Ainrebpa M Hadana
MaTEeMaTHYECKOTO aHATIH3a»:

Yucjia ¥ BBIYUCICHHSA:

CBOOOJHO ONEPUPOBATh NMOHATUSAMU: HATYpajIbHOE U 1IEJI0€ YUCIIO, MHOXKECTBA HATYPAJIbHBIX
U IEIBIX YUCEll, MCIOIb30BaTh Npu3Haku aenuMoctu nenslx uucen, HOJ m HOK HaTypanbHBIX
quCel JJIs pellleHus 3a/1a4, IPUMEHATh anroput™ EBknnna;

CBOOO/IHO OIEPHPOBATh MOHATHEM OCTaTKa 10 MOAYJIIO, 3alUChIBaTh HATypaJlbHbIE YHCIA B
Pas3INYHBIX MO3ULIHOHHBIX CUCTEMAaX CUUCIICHHS;



CBOOOHO OTEPHPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCIIO ¥ MHOYKECTBO KOMIUIEKCHBIX YHCEl,
NpPEeACTaBIATh KOMIUICKCHbIE YHCiia B adredpandeckoil ¥ TPUrOHOMETPHUYECKOH (opmMe, BBIIOIHSITD
apudmMeTHyecKue Onepalry ¢ HUIMU U H300pakaTh Ha KOOPIAUHATHOM TJIOCKOCTH.

YpaBHeHNs M HEPaBeHCTBA:

CBOOOJHO ONEpPUPOBATh MOHATUAMH: HppallMOHANIbHBIE, MTOKA3aTeIbHbIE U JorapupMuyeckue
HEPAaBEHCTBA, HAXOJUTH UX PELICHUS C MOMOIIbI0 PABHOCUIIBHBIX MEPEXO0/I0B;

OCYILIECTBIATH OTOOP KOPHEW NPH pEIIeHUH TPUTOHOMETPUIECKOTO YPAaBHEHHUS;

CBOOOZHO  OMEpPUPOBATH TOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IMPUMEHSTH
HE0O0X0IuMbIe (POPMYJIBI IJIsl PEIICHUs] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX HEPABEHCTB;

CBOOOJHO OMNEPUPOBATHh MOHITUAMU: CUCTEMAa U COBOKYMHOCTh YpPaBHEHHMH U HEPABEHCTB,
PaBHOCUJIBHBIE CHCTEMBI M CHUCTEMBI-CIIEJICTBUS, HAXOAUTh DPELICHHUS CUCTEMbl M COBOKYMHOCTEH
palMOHATBHBIX, HPPALMOHAIBHBIX, TOKA3aTEIbHBIX U JIOTapH(PMUYECKUX YPaBHEHUN 1 HEPABEHCTB;

pemats  palMoOHaJbHBIE, HppPALMOHAIBHBIE, TOKa3aTeNIbHBIC, JIOrapupMUUYECKHEe U
TPUTOHOMETPUUYECKUE YPABHEHUS U HEPABEHCTBA, COAEpKAILNE MOIYIN U TapaAMETPhL;

NPUMEHSTh rpaduuecKue METOMbI U PEelIeHHs YpaBHEHHH W HEPaBEHCTB, a TAKKe 3aay C
napaMeTpamu;

MOJIEIIUPOBATh pPeajbHbIE CUTYallMU Ha S3bIKE alreOpbl, COCTABISATH BBHIPAKECHUS, YPABHEHHS,
HEPAaBEHCTBA M HX CHCTEMBbI II0 YCIOBUIO 3aJayd, HCCIEN0BaThb IIOCTPOEHHBIE MOJEIH C
UCTIOJIb30BAaHUEM amIapara anreOpbl, HHTEPIPETUPOBATH MOTYYSHHBIA PE3yIbTaT.

DOyHKIUH U TPpauKu:

CTPOUTH TpapuKHd KOMMO3ULIMK (YHKIMH C MOMOIIBI0 3JIEMEHTAPHOTO HCCIIEAOBAHUSA U
CBOMCTB KOMITO3UITUH IBYX (DYHKITUH;

CTPOUTH T€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAMHATHON TUIOCKOCTH;

CBOOOIHO OTIEPUPOBATH MOHITHAMH: TPA()UKH TPUTOHOMETPUUYECKUX (DYHKITUH;

NPUMEHSTH (YHKIUH [T MOJICIIMPOBAHUS U HCCIIEIOBAHUS PEAIbHBIX MPOIECCOB.

Hauaja mareMaTH4ecKOro aHajausa:

UCTIOJIb30BaTh MMPOU3BOIHYIO ISl HCCIIEIOBAHUS (PYHKIIMM HA MOHOTOHHOCTB M OKCTPEMYMBI;

HAXOAWTh HAaNOOJIbIIIEE M HANMEHBIIIEE 3HaYEHNs (PYHKIIMU HETIPEPHIBHOM HA OTPE3KE;

MCTIOJIB30BaTh TPOM3BOIHYIO I HAXOXKICHUSI HAWIYYILEro PElieHUs B MPUKIIATHBIX, B TOM
YHCie COLUMAIbHO-3KOHOMMUYECKHX, 3a/ladax, JUIsl ONpeJeNeHnss CKOPOCTH U YCKOPEHMs Mpolecca,
3alaHHOTO (POPMYIIOH HITH TpadUKOM;

CBOOOZHO ONEpPUPOBATH MOHATUSAMHU: NMEPBOOOpa3Hasi, ONpeAeNEHHbIA HHTErpajl, HaXOIUTh
nepBoOOpa3HbIe MEMEHTAPHbBIX QYHKIUI U BBIYUCIATH MHTErpai no ¢popmysie HoroTona-JIelOHua;

HAXOAWTH TUIOMIA/IN TUIOCKUX (DUTYP 1 0OBEMBI TEJT C TIOMOIIIBIO HHTETPaa;

UMETh TMPEJICTaBICHUE O MaTeMaTUYeCKOM MOJECIUPOBAHUM HAa NPUMEpPE COCTaBICHUS
muddepeHnnaTbHbBIX YpaBHEHUH;

pelats NpUKJIaJHbIe 3aJayd, B TOM YHCIE COLHAIbHO-3KOHOMHMYECKOTO U (PU3UYECKOro
XapakTepa, CpeICTBaMU MaTeMaTUYECKOTO aHaIN3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
MHOXECTBO 1€HCTBUTEIIBHBIX YUCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 5
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LIEJIBIM [TOKa3aTeIeM
3 Apudmernueckuii KOpeHb N-0if CTENCHH. 15 1
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkums. [lokasarenbHble 10 1
YpaBHEHHS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 Tpuronomerpuieckre BIpaKEHUS U 29 1
YpaBHEHHS
ITocnenoBarenbHOCTH U IPOTPECCUH 10 1
8 HenpepsiBable pyHkiuu. [IpouszBoanas 20 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 11 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undposBbie)
n/n NMPOrpamMMbl Bcero Konrpoapueie  Ipaxkruueckue oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMMA ¢ TOMOIIBIO 29 5
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'paduiku TpUrOHOMETPUUECKUX (PYHKIIHA. 14 1
TpuroHomeTprudecKkue HEpaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KommiekcHbie uncna 10 1
HatypanbHble u 1iesbie uncna 10 1
CucTeMBbl paroHaTBHBIX, HPPANUOHATBHBIX
7 MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
ypaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne ara udpposbie
n/n Tema ypoka Bcero Koutpoaehbie  Ipakruieckue fI[Sy‘ICHPIH :)lﬁ[()l;l;OBaTeanue
padoThI padoTshI pecypesI
1 MHOXeCTBO, Onepariy HaJi MHOYKECTBAMH H 1
HX CBOWCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO 1
anmapara JaJisl pelieHus 3a1a4
PanmonanbsHbie yncia. OOBIKHOBEHHBIC U
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OCCKOHEYHBIC MTEPUOJNUCCKHUE TPOOH
Parmmonansaeie unciaa. OOBIKHOBEHHBIC U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEUYHBIE TIEPUOINYECKHUE TPOOH
6 [Ipumenenue npobeit U MPOLEHTOB JIst 1
penieHust MPUKIAIHBIX 33124
7 BxonHast koHTposibHas paboTa 1 1
8 JleicTBuTenbHBIE UKciia. PalimonaabHbIe U 1
UppalMoHaIbHbIC YHCIa
9 ApudmeTnueckue ornepauu c 1
JICHCTBUTEIILHBIMU YUCIaAMH
10 Monynb 1eiCTBUTENLHOTO YMCIA U €r0 1
CBOMCTBA
11 [TpuOxEHHbBIE BBIYMCIICHUS, TIPAaBUIIa 1




OKpYTJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BRIYUCICHUN

12

13

14

OcHOBHBIE MCTObI pCIICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METO/IbI PELICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOro4I€Ha Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

17
18

MHoOTro4JIeHBI ¢ TeTBIMEA KO3 QHUITHeHTaMHU.
Teopema Buera

Pemenue cucreM IMHENHBIX ypaBHEHUI

Pemenne cucreM TMHENHBIX YpaBHEHUI

19

Marpuia cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €TI0 3HAYECHUS

20

21

Onpenenurens MaTpULbl 2X2, €ro
T€OMETPHUUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIIEHHE €0 3HAYEHUS

[IpuMeHeHue onpenenuTens A peeHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI

22

Pemenne OPUKIAAHBIX 3a1a4 ¢ ITIOMOIIBIO




CHUCTEMBI JINHEWHBIX YPAaBHEHUI

23

24

Pelenne nmpukiagHeIX 3a1a4 C IOMOIIbIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHnTtposbHas padota: "PanronanbHbie
yYpaBHEHUS U HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YpaBHEHUH"

25

OyHKIWMS, CIIOCOOBI 3a1aHUs (YHKITUH.

B3aumno oOparnbie ¢pynkiuu. Kommnosumnus

byHKIMi

26

27

28

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHud ¢pynkuuu. Hynu ¢yHkmm.
[TpomexxyTKH 3HAaK MOCTOSTHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuoanueckue pyakiuu. [IpomexyTkn
MOHOTOHHOCTH (pyHKIIHH

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubomnsiiee n HanMeHbIIIee 3HAYCHUE
(GYHKIINHM Ha TPOMEKYTKE

30

31

32

Jluneiinas, kBagpaTuuHas U 1poOHO-
TuHeHas GyHKuun

DJeMeHTapHOe UCCIeI0BaHue U
MOCTPOCHHE TPAPHUKOB ITUX PYHKIUH
DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPUKOB ITHX PYHKIUH

33

CrerneHs c 1eIbIM IT0Ka3areneM. buaom
Hrrotona




CrerneHs c LETBIM TT0Ka3aTeaeM. buaom

34 HeroTona

35 CrenenHast QyHKIUS C HATYPATbHBIM U
1enbIM nokaszaresneM. E€ cBoiicTBa u rpaduk

36 Kontposnbhas padora: "CreneHHas
dbynaknus. E€ colicTtBa u rpadguk”

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIEHU U €ro CBOKCTBA

38 Apudmerndeckuii KOpeHb HaTypaTbHOU
CTEIIEHU U €ro CBOMCTBA

39 [TpeoOpazoBaHs YHCIOBBIX BBIPAKECHUIH,
COJIepXKaIINX CTEIIEHU U KOPHU

40 [Ipeo6pa3oBaHus YUCIOBBIX BbIPAXKEHUH,
COJIepKalIiX CTENEHU U KOPHU

41 [IpeoGpa3oBaHus YUCIOBBIX BbIPAXKEHUH,
COJIepIKalINX CTENEHU U KOPHU
WppanmonaneHele ypaBHeHUs. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
yYpaBHEHUHU
Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

43 METO/Ibl PEIIEHUS UPPALMOHAIIBHBIX
yYpaBHEHUHU
UppanmonansHblie ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PEMICHUS UPPALMOHAIBHBIX
ypaBHEHUU

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUN
UppaLMOHATILHBIX YPAaBHEHUM

46 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC MNEPEXO0Abl B pCICHUHA

4 UPPALMOHATILHBIX YPABHEHUM

48 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
VPPALMOHATIBHBIX YPABHECHUN
CgoiicTBa u rpaduk KOpHs N-0if cTeneHn

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM I10Ka3aTelIeM
CgoiicTBa u rpaduk KOpHS N-0ii cTeneHn

50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTejeM
KonTponbnas pabota: "CsolicTBa u rpaduk

51 KOpHs1 N-ol crenenu. MppanuonanbHele
ypaBHeHUA"

59 CreneHsb ¢ pallMOHAIBHBIM [IOKA3aTeNEeM U
e€ CBOICTBA

53 CreneHsb ¢ palluOHAIBHBIM [TOKA3aTENEeM U
€€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBLHBIM [T0KA3aTEIEM U
€€ CBOICTBA

55 [Toka3zarenbHas (pyHKIHMSA, €€ CBOWCTBA U
rpaduk

56 Hcnons3oBanue rpadpuka QyHKIUN A5
peueHus: ypaBHEHU I

57 Hcnonp3oBanue rpaduka QyHKIUM 115
pelIeHusl ypaBHEHU I

58 [loka3arenbHble ypaBHEeHUs1. OCHOBHBIE

MCETOJbI pCHICHUA TTOKA3aTCIIbHBIX




ypaBHEHU I

IToxazaTenpHBIE YpaBHCHHA. OCHOBHEBIE

59 METO/bI PEIICHUS MTOKA3aTENbHBIX 1
ypaBHEHU I
[Toka3zaTenbHble ypaBHeHUs1. OCHOBHBIE

60 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHU M

61 Kontposbnas padora: "[lokazaTenpHas 1
¢byuknus. [TokasarensHble ypaBHeHUA"

62 Jlorapudm umncna. CoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTa norapudpma 1

64 Jlorapudm ymncna. CoicTBa jJorapudpma 1

65 JlecaTHYHBIE U HATYpaAJIbHBIC JTOTAPH(PMBI 1

66 JecsaTruunble U HATypallbHbIE TOTapU(PMBI 1

67 [IpeobpazoBanne BEIpAKEHHA, COACPIKAIIIX 1
aorapudmsl

68 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1
J0rapupmbl

69 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX 1
Jorapupmbl

70 Jlorapudmuueckas pyHKUusA, €€ CBONCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U 1
rpadux

79 Hcnonb3zoBanue rpaduka GyHKIIUN 115 1
peleHus ypaBHeHUN

73 Hcnonwk3oBanue rpadpuka QyHKIUN AJIs 1




peuieHus ypaBHEHU I

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

74 METO/BI pEIIeHUs JTorapu(HPMUIECKUX
ypaBHEHU I
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHS JIOTApUPMUISCKUX
ypaBHEHU M
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUN

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEHICHUHT
norapu(pMHUECKUX YpaBHEHHMA

78 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUT
norapu(pMHUECKUX YpaBHEHHMA

79 KoHntposbhas padora: "Jlorapupmuueckas
dbynkmus. Jlorapupmudeckre ypaBHeHUs"

80 CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAaHI€HC
YHCIIOBOTO apryMeHTa

82 ApKcUHYC, apKKOCHHYC U apKTaHTEHC
YUCJIOBOT'O ApryMeHTa

83 ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckasi OKpyKHOCTb,

84 ONpeIeTIEHUE TPUTOHOMETPUUECKHUX
(GyYHKIIMI YHCIOBOTO apryMeHTa

85 Tpuronomerpuueckasi OKpyKHOCTb,




ONpeIeTICHUE TPUTOHOMETPUUECKHUX
(GyHKIMI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETpPUUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETpPUUYECKHE (POPMYIIBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUM

01 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAKECHUI

92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIpAXKEHUM

03 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAXKEHUM

94 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUU 1

95 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1

96 Pemienne TpUroHOMETPUYECKUX YPAaBHEHHIA 1

97 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

98 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

99 Pemienne TpUroHOMETPUYECKUX YPAaBHEHHIA 1

100 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1
KonTponbhas pabota:

101 "TpUrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 [TocnemoBaTenbHOCTH, CIIOCOOBI 3aTaHUS 1

ocienoBareibHocTel. Meton




MaTeMaTUYECKON MHAYKLINU

hAOHOTOHHHeIIOFpaHquHHHe

103 MoCIieI0BaTENbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoneuyHo yObIBaroIasi reoMeTpruiecKast
nporpeccust

107 CymMma 6eckoHEeuHO yObIBaroIei
FEOMETPUUECKON MPOTrPECCHH

108 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX POLEHTOB

109 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

110 Hcnonp30BaHnEe IPOrPECCHU JIJISl PEIICHHUS
peabHBIX 33a]a4 MPUKIIaJHOTO XapaKTepa

111 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIpOrpeccun’”

112 HenpepbiBHbIE QYHKIIUN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMI

114 CaoiicTBa (QyHKIMI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (h)yHKIIMH HENPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS

HCPAaBCHCTB




MGTOH HUHTCPBAJIOB JIA pCIICHUS

117
HEPaBEHCTB

118 MeToa HHTEpBAIOB JJIsl pEIICHUS
HEPaBEHCTB

119 [IpruMeHeHue CBOMCTB HEMPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

121 [lepBast u BTOpast npou3BOIHBIC GYHKIIUU

122 Onpenenenue, reoMETPUIECKUNA CMBICIT
MIPOU3BOIHOM

123 Onpenenenne, GU3NIECKUN CMBICIT
MIPOU3BOIHOMN

124 YpaBHeHUEe KacaTelIbHOU K rpaduKy
byHKITUN

195 YpaBHeHUe KacaTebHOU K TpaduKy
byHKIIUHN

126 [Tpou3BoHbIE AIIEMEHTAPHBIX (HYHKIIHN

127 [Tpon3BoiHBIE 3NIEMEHTAPHBIX PYHKLUI

128 [IpousBogHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO U KOMITO3UIIMU (PYHKIIMH

129 Hroroas kouTpoapHas pabora

130 Wrorosast kKoHTpOJbHAS paboTa

131 [Tpou3BoHAS CYMMBI, TPOW3BEICHHS,
YaCTHOTO ¥ KOMITO3UIINH ()yHKITHIA

132 [Tpou3BoHAS CYMMBI, TPOU3BEICHHUS,

YaCTHOT'O ¥ KOMITO3ULIUU (PYHKIUI




133 KonTtponsHas padora: "[IpousBoanas” 1 1
134 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUs 1
3HaHui: "YpaBHeHus"
135 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL 1
3HaHui: "OyHKIMN"
136 HOBTOPGHI/IC, 000011IeHNEe, CHCTEMATH3AINS 1
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 136 11

[NPOTPAMME




11 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Nen/m | Tema ypoxa Kontpoasusie IIpakTnueckue Aara unpposbie
Bcero U3y4eHust o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypen

[IprumeHeHue nporu3BOIHON K

1 HCCIIeI0BaHMIO (DYHKIIMI Ha 1 03.09.2025
MOHOTOHHOCTb M 9KCTPEMYMBI
[IpuMeHeHne npou3BOIHON K

2 UCCIIeIOBaHMIO (QYHKIIHI Ha 1 03.09.2025
MOHOTOHHOCTb M 9KCTPEMYMBI
[IpuMeHeHne npon3BOIHON K

3 WCCJICIOBAaHMIO (DYHKITHI Ha 1 05.09.2025
MOHOTOHHOCTB Ml 9KCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K

4 WCCJICIOBAHMIO (DYHKITHI Ha 1 05.09.2025
MOHOTOHHOCTB Ml 9KCTPEMYMBI
IIpuMeHeHne MpOU3BOIHON K

5 UCCIIeIOBaHMIO (YHKIIHI Ha 1 10.09.2025
MOHOTOHHOCTb M 9KCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K

6 UCCIIeIOBaHMIO (YHKIIHI Ha 1 10.09.2025
MOHOTOHHOCTB M 9KCTPEMYMBI

7 Bxonnas koHTposbHas paboTa 1 1 12.09.2025
Haxoxaenne HanbombIiero u

8 HAaWMEHBIIIETO 3HAYCHUST HEMPEPHIBHON 1 12.09.2025

(GyHKIIMM Ha OTpe3Ke




Haxoxnenue HanbonpLIero u
HAUMEHBIIIETO 3HAYCHUS HEIPEPHIBHOM
(GYHKITMN Ha OTPE3Ke

17.09.2025

10

Haxoxnenue HanOoJIbIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKIMHU HAa OTpE3Ke

17.09.2025

11

12

13

Haxoxnenune HanOobIIero u
HaVMEHBIIIET0 3HAYCHUS HENIPEPBIBHON
(GyHKIMHU Ha OTpe3Ke

Haxoxnenune HanOobIIero u
HAMMEHBIIETO 3HAUYCHUS HEITPEPhIBHOM
(GYHKIIMH Ha OTpE3Ke

[IpumeneHne MpOnU3BOIHOM ISt
HaXO0XK/ICHHS HAWJTYUIIEro peIeHus B
NPUKIIAJHBIX 3a/1a49aX

19.09.2025

19.09.2025

24.09.2025

14

[Ipumenenre npou3BOIHOM IS
HAXOJXJICHUS HAWJTYUIIIErO PEIICHUS B
MPUKIIAJHBIX 3a/1a4ax

24.09.2025

15

[Ipumenenre npou3BOIHON IS
OTIpEeJIeTICHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOT0 (POPMYIION WUITH
rpaduxkom

26.09.2025

16

17
18

IIprMeHeHre nporu3BOIHOMN ISt
ONpEAEIICHUS CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 (POPMYIION HUITH
rpaduxkom

Kowmmozunus ¢pyHkImit

Komnosunus ¢pyHkuumit

26.09.2025

01.10.2025
01.10.2025




19 Kommozuius ¢pyHKIui 03.10.2025

20 FeOMeTqueCIfne 00pa3bl ypaBHEHUI Ha 03.10.2025
KOOpPJMHATHOM IJIOCKOCTH

21 FeOMeTqueCIfHe o0Opa3bl ypaBHEHUI Ha 08.10.2025
KOOPJMHATHOM TJIOCKOCTH

99 KOHTpOszHaSI pabora: I/ICCHGHOBanHG 08.10.2025
(GYHKIHUH ¢ TOMOIIBIO TTPOU3BOTHOM"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO 10.10.2025
epBOOOPA3HBIX

24 [TepBooOpazHbIe 37eMEHTAPHBIX (YHKITHIA. 10.10.2025
[TpaBuiia Hax 0k I€HUS IEPBOOOPA3HBIX

o5 [lepBooOpa3HbIe AIeMEHTAPHBIX (PYHKITHIA. 15.10.2025
[IpaBuna Hax0XIEHHS TEPBOOOPA3HBIX

26 HNuTerpan. ['eoMeTpruYeCcKUA CMBICIT 15.10.2025
MHTErpajia

97 Boruucnenue onpez[eﬂeHH(zro UHTErpaia 17.10.2025
no popmyne Herotona-JlelioHuma

08 Brraucnenne onpeneneHH(zro HHTErpaa 17.10.2025
no popmyne HeroTona-JleliOHuma

29 HpI/IMeHeime UHTETpaJia i1 HaXOXKACHUS 99 10.2025
TJI0IAJIEH TUIOCKUX (PUTyp

30 HpI/I}VIeHeHI/Ie UHTETpaJia i1 HaXOXKACHUS 99 10.2025
00BEMOB reOMETPUYECKHX Tell

31 HpI/IMepvaemeHmI nuddepeHIaTbHBIX 94.10.2025
ypaBHEHHHA

39 [Ipumeps! pemenuii AuddepeHnnaIbHbIX 94.10.2025

ypaBHEHUU




33

Marematrnueckoe MOAECIMPOBAHUE
pEabHBIX MPOIECCOB C MTOMOIIBIO
nuddepeHIHATbHBIX YPaBHEHUN

05.11.2025

34

35

36

Kontponsnas padora: "[leppooOpasznas u
uHTerpan”

Tpuronomerpuyueckue GYHKIHH, HX
CBOMCTBa U rpaduKu

Tpuronomerpuueckue GyHKIMH, UX
CBOIiCcTBa U rpaduKu

05.11.2025

05.11.2025

07.11.2025

37

38

39

Tpuronomerpudeckne GyHKINHU, HX
CBOWCTBA U TpapuKu
Tpuronomerpuueckue GyHKINH, HX
CBOMCTBa U rpaduKu
Tpuronomerpudeckue GyHKINHU, HX
CBOMCTBa U rpaduKu

07.11.2025

12.11.2025

12.11.2025

40

41

42

43

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPHUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

14.11.2025

14.11.2025

19.11.2025

19.11.2025

44

Pemienne TpuroHOMeTpUYECKUX

21.11.2025




HEPABEHCTB

Pemenuie TpUroHOMeTpHUUECKUX

45 21.11.2025
HEPaBEHCTB
Pewe

46 [IEHHE TPUTOHOMETPHUUECKUX 96.11.2025
HEPABEHCTB

47 Pemenne TpuroHOMeTpUYECKUX 96.11.2025
HEPaBEHCTB
Kontponbhas padora: "I'paduku

48 TPUTOHOMETPUYCCKHUX (DYHKITHIA. 28.11.2025
Tpuronomerpuueckue HepaBeHcTBA"
O

49 CHOBHBIE METOJIbI PEIICHUS 98.11.2025
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOJIBI PEIICHUS 03.12.2025
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METOJIBI PEIICHUS 03.12.2025
MOKa3aTeIbHBIX HEPABEHCTB
O

59 CHOBHBIE METOJIbI PEIICHUS 05.12.2025
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METOJIBI PEIICHUS 05.12.2025
norapu(MUUECKIX HEPABEHCTB
O

54 CHOBHBIE METOJIbI PEIICHUS 10.12.2025
norapu(pMUUECKIX HEPABEHCTB
O

55 CHOBHBIE METOJIbI PEIICHUS 10.12.2025
norapupMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METOJIBI PEIICHUS 12122025
norapu(pMUIECKIX HEPABEHCTB
O

57 CHOBHBIE METOJIbI PEIICHUS 12122025

MPPALMOHAJIBHBIX HEPABEHCTB




OCHOBHBIC MCTObI pCHICHUSA

58 17.12.2025
UppalMOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHUS 17122025
UppaMOHATIBLHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI pEILICHUS 10.12.2025
UppalMOHATIbHBIX HEPABEHCTB

61 I'paduueckue MeTo b1 peH_IteI/ISI 19.12.2025
UppaLMOHATIBHBIX YPaBHEHUN

62 I'paduueckue meTo b1 pGIHteI/IFI 94,12 2025
UpPPaMOHATILHBIX YPaBHEHUN

63 I'paduueckue MeTo b1 peuieHH;I 94.12.2025
[OKa3aTeIbHbIX YPaBHEHUN

64 I'paduaeckue METOBI penIeHHS 96.12.2025
MOKa3aTeIbHBIX HEPABEHCTB

65 I'paduueckue meTo b1 pemerm 96.12.2025
norapu(MUUECKUX YpaBHEHUN

66 I'paduueckue MeTObI perIeHus 14.01.2026
JorapupMHUECKUX HEPABEHCTB

67 I'paduaeckne MeTOIBI pemeHHS 14.01.2026
norapu(pMUUECKIX HEPABEHCTB
I'paduueckue MeTObI perIeHus

68 MOKa3aTEeNbHBIX U JIOTApUPMUIECKUX 16.01.2026
ypaBHEHUU
I'paduueckue MeTo bl peneHus

69 NOKa3aTeIbHbBIX U JIOTapu(pMUIECKUX 16.01.2026
yYpaBHEHUN

70 I'paduueckue MeTo bl pereHus 91.01.2026

IIOKa3aTCJIbHBIX M JIOT apI/I(bMI/ILIeCKI/IX




HEPABEHCTB

71

72

73

['padmyeckue METOABI peLIeHHs
NOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

KoHntpoinbHas pabdora: "UppanroHaibHbIe,
MoKa3aTelbHble U Jorapumuueckue
HepaBeHCTBA"

KomruiekcHbie uncia. Anredbpandeckas u
TPUTOHOMETpHUECcKast (hOPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

21.01.2026

23.01.2026

23.01.2026

74

KommnekcHeie uncna. AnreOpanueckas u
TpUTrOHOMETpHYeCcKast HOPMBI 3arucu
KOMIUIEKCHOTO YHCIIa

28.01.2026

75

76

Apudmerndeckne onepanum ¢
KOMIIJICKCHBIMHU YU CJIaMU
Apudmernueckue onepaum ¢
KOMILJIEKCHBIMHU YUCIIAMU

28.01.2026

30.01.2026

77

N3o0paxeHue KOMIIJIEKCHBIX YHUCET Ha
KOOPAWHATHOM IIOCKOCTH

30.01.2026

78

79

N3o0paxeHue KOMIJIEKCHBIX YHUCET Ha
KOOPAMHATHOM IIOCKOCTH

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMIUIEKCHOT'O YHCIIa

04.02.2026

04.02.2026

80

®opmyna Myaspa. KopHu N-oit cTenenun
U3 KOMIUIEKCHOTO YHClIa

06.02.2026

81

[TpuMeHeHe KOMIUIEKCHBIX YUCET JUIsI
peHIeHI/ISI q)HSI/I‘-IeCKI/IX nu FeOMeTpI/I‘IeCKI/IX
3a71a4

06.02.2026




KonTtponpHas padora: "KomruiekcHbie

82 | 11.02.2026
qHCia

83 HarypanbHble U 1enbie yrcia 11.02.2026

84 HarypanbHble U 11e51ble Yrciia 13.02.2026

85 [IpumeHeHre MPU3HAKOB AETUMOCTH 13.02.2026
LENIBIX YHCEN

86 [IpuMeHeHne MPU3HAKOB ACITUMOCTH 18.02.2026
LENBIX YHUCENT
[IpuMeHeHne MPU3HAKOB ACITUMOCTH

87 18.02.2026
nensix uncen: HO u HOK
[IpumeHeHHe MPU3HAKOB JACTUMOCTH

88 20.02.2026
uensix yucesn: HOJl u HOK

89 [IpumeHeHne MPU3HAKOB JACITUMOCTH 90.02.2026
EJIBIX YUCEI: OCTATKH 10 MOIYITIO

90 [IpuMeHeHne MPU3HAKOB ACITUMOCTH 95.02.2026
HENBIX YUCEI: OCTATKH M0 MOAYITIO
[IpumeHeHre TPU3HAKOB JICTUMOCTH

91 HEJIBIX YHCEII: anropuT™ EBkinaa s 25.02.2026
pENIeHUS 3a/1a4 B IEJIBIX YHCIax

92 KOHTI:'OJ'II)HaSI pabora: "Teopus membix 97 02.2026
qHCeN
CucreMa 1 COBOKYITHOCTh ypaBHEHUH.

93 PaBHOCHIBHBIE CUCTEMEI U CUCTEMBI- 27.02.2026
CIIEICTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHMII.

94 PaBHOCHIBHBIE CUCTEMEI U CUCTEMBI- 04.03.2026

CIICACTBUA




95

OCHOBHBIE METO/IbI PEIICHUSI CHCTEM U
COBOKYITHOCTEH pallMOHaIbHbBIX
ypaBHEHUH

04.03.2026

96

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW MpPaLMOHAIBHBIX
ypaBHEHUI

06.03.2026

97

98

99

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUI

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MOKAa3aTeIbHbIX
YpaBHEHUN

OcHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(hMU4ecKux
YpaBHEHUN

06.03.2026

11.03.2026

11.03.2026

100

OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMUUEcKux
yYpaBHEHUHU

13.03.2026

101

[IprMeHeHne cuCTEeM K PEIEHUIO
MaTeMaTUYECKHUX 3a/1a4 U 3a]1a4 U3
Pa3IUYHBIX 00J1aCTe! HayKH U pealibHOM
JKU3HH, HHTEPIIPETALs TOJTY4EHHBIX
pe3ynbTaToOB

13.03.2026

102

IIpuMeHeHne cucTeM K pEeIeHUI0
MaTeMaTHYeCKHUX 3a/1a4 U 3a]1a4 U3
Pa3IUYHBIX 00J1aCTel HayKH U peasibHOM
JKU3HHU, MHTEPIIPETALs TOITY4YEHHBIX
pe3ynbTaTOB

18.03.2026




[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTHUYeCKUX 3aJau 1 3a/1a4 u3

103 pa3IMYHBIX 00J1acTEH HAYKU U pealbHON 18.03.2026
YKU3HHU, HHTEPIPETAINS TTOTYICHHBIX
pe3ysIbTaToB
KonTponpHas padora: "Cucremsl

104 palMOHAIILHBIX, UPPAIIMOHATBLHBIX 90.03.2026
MOKa3aTeIbHBIX U JIOTapU(PMUICCKUX
ypaBHeHUN"

105 PanmonansHbie ypaBHEHHS C TapaMeTpamMu 20.03.2026

106 ParnmoHanbHbIC HEpaBEHCTBA C 90.03.2026
napameTpamu

107 PanrionanbHbBIE CUCTEMBI ¢ TTapaMeTpaMu 25.03.2026

108 HppanuonaibHuble ypaBHEHMS, 95 03.2026
HEPaBEHCTBA C TapaMeTpaMu

109 HppannoHaabHble CUCTEMBI C 97 03.2026
napaMeTpamu

110 [Toka3arenbHble ypaBHEHHsI, HEPAaBEHCTBA 97 03.2026
C mapamMeTpaMu

111 [Toxa3zaTenpHBIE CHCTEMBI C TapaMeTPaMH 08.04.2026

112 Jlorapugmuueckue ypaBHeHUs, 08.04.2026
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapudmuueckre CUCTEMBI C 10.04.2026
napaMeTpamu

114 TpuroHoMeTpuveckne ypaBHEHUS C 10.04.2026
napameTpamu

115 TpuroHomeTpuieckre HepaBeHCTBA C 15.04.2026

napameTpamu




116

TpUroHOMETPUYECKUE CUCTEMBI C
napaMeTpamu

15.04.2026

117

IToctpoenue u uccnegoBaHue
MaTEMaTUYECKUX MOJENIEN PeaIbHbIX
CUTYyalUi C IOMOULIBIO YPABHEHUH C
napaMerpamu

17.04.2026

118

119

120

[TocTpoeHune u uccienoBanue
MaTEeMaTUYECKUX MOJEIIEH peabHbIX
CUTYyalMi C IOMOULIBIO CUCTEM YPABHEHUN
C mapameTpaMu

[Toctpoenue u uccienoBanue
MaTEMaTUYECKUX MOJENIEH PEAIbHBIX
CUTYyalMi C IOMOULIBIO CUCTEM YPABHEHUH
C mapameTpaMu

KonTponbnas pabota: "3anaun ¢
napaMmerpamu’

17.04.2026

22.04.2026

22.04.2026

121

[ToBTOpenue, o6odIIEHKE,
cUCTeMaTH3alus 3HaHuil: "YpaBHeHns"

24.04.2026

122

123

124

[ToBTOpenue, o6odIIeHNE,
cucTemarusanus 3HaHuil: "YpapHenus"
[ToBTOpenue, 06001IIEHNE,
cucTeMaTH3anus 3HaHuil: "YpaBHEHHUS.
Cucremsl ypaBHeHHN"

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3Hanuii: "Hepasencraa"

24.04.2026

29.04.2026

29.04.2026

125

126

[ToBTOpeHme, 0600IIEHNE,
cucreMartu3aius 3Hannii: "HepaBencrpa"

[ToBTOpeHnue, 060061IeHNE,

06.05.2026

06.05.2026




cucreMaru3aius 3Hanuii: "HepaBencrpa"

[ToBTOpEeHmE, 0600IIECHNE,

127 cucremaru3zanus 3Hanuii: "[IponsBoanas u 1 08.05.2026
e€ npuMeHeHue"
[ToBTOpEeHme, 0600IICHNE,

128 cucreMaruzanus 3Hanuii: "[IponsBogHas u 1 08.05.2026
e€é npuMmeHeHue"

129 HroroBast kKoHTpoOIbHAs paboTa 1 1 13.05.2026

130 Wrorosas koHTpoJsibHas paboTa 1 1 13.05.2026
[ToBTOpEHME, 0000IICHUE,

131 cucreMaruzanus 3Hanui: "[IponsBogHas u 1 15.05.2026
e€é npuMeHeHue"
[ToBTOpenue, 06001ICHNE,

132 cucreMaru3anus 3Hanui: "MHTerpan u ero 1 15.05.2026
npuMeHeHue"

133 [ToBTOpeHwue, 0606meH1:Ie, 1 90.05.2026
cucremMarusanus 3HaHuil: "Oynkuun"

134 [ToBTOpEHwMe, o606meHI:Ie, 1 90.05.2026
cucremMarusanus 3HaHuil: "OyHkuun"

135 [ToBTOpEHwMe, o606meHI/vIe, 1 99 05.2026
cucreMartu3anus 3HaHui: "OyHkuun"

136 [ToBTOpeHwue, 0606meH1:Ie, 1 99 05.2026
CHUCTEeMaTH3alus 3SHAaHUI

OBUIEE KOJIMYECTBO YACOB I10 136 11

[TPOT'PAMME







YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

VYuebuuk. Anredpa u Hayasla MaTeMaTHYECKOTO aHaM3a. ba3oBblil U yriryOJIeHHbIH YPOBHU.

10—11 xmaccer. 1. A. Anmumos, FO. M. Konsrun, M. B. Tkauésa./ Mocksa. [IpocBenienue,

2023

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

AmumoB HI.A., Komsrun FO.M., Tkauésa M.B., lllabynun M.U. u ap. Maremaruka:
anreOpa W Hayajla MaTEeMaTHYEeCKOro aHaiuu3a, reoMerpus. AureOpa ©  Havaia
MaTeMaTHueckoro aHanusa. YueOHuk. 10-11 knaccel. ba3oBblil u yriayOieHHbINH ypoBHU / —
M.: Ilpocsemienue, 2023.

2. IHabynun M.U., TkauéBa M.B.,®émopoa H.E. u np. Anrebpa u Hauana
MaTeMaTHueckoro aHanusa. Jlunakruueckue matepuansl. 10 knace. YrinyOn€éHHbIN ypOBEHb.
3. TkauéBa M.B., ®&nopoa H.E. AnreOpa u Hauajga MaTeMaTHYECKOTO aHaJIM3a.
TemaTtnueckue tectsl. 10 knace. ba3oBblil u yriryOnE€HHBIN YPOBEHbD.

4. ®&nopoa H.E., Tkauéa M.B., Anre6pa W Hadajga MaTeMaTHYECKOrO aHaju3a.
Mertonuueckue pexkomenaauuu. 10-11 knaccel. ba3zoBsliii u yriry0jaeHHbIH ypOBHU

5. Ilabynnn M.HM., TkauéBa M.B.,®&mopoBa H.E. u gap. Anrebpa u Haudana
MaTeMaTHYecKoro aHanusa. Jlunakruueckue matepuansl. 11 kinacce. YrinyOn€HHBIN ypOBEHb.
6. TkauéBa M.B., AnreGpa 1 Hadaja MaTeMaTHYeCKOro aHanu3a. Temarndyeckue tectsl. 10
kJyacc. ba3oBbiii U yriryO/IE€HHBIN ypOBEHB.

IMUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
Bubnumoteka LLOK

https://m.edsoo.ru/7f415fdc,

https://m.edsoo.ru/7f417fb2

https://m.edsoo.ru/7f41a302

https://resh.edu.ru/subject/lesson/4726/start/198194/

https://interneturok.ru/article/uroki-matematiki



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f41a302
https://resh.edu.ru/subject/lesson/4726/start/198194/
https://interneturok.ru/article/uroki-matematiki

