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HOACHHUTEJIBHAA 3AIIMCKA

VYueOHblil Kypc «Anredpa U Hayajla MaTeMaTHYECKOrO aHaau3a» SIBISETCS
OJIHUM U3 HamOoJiee 3HAYUMBIX B IpOrpaMMe CpPEIHEro o0Iiero oOpa3oBaHUf,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH O0OECHeYMBAET MHCTPYMEHTAIbHYIO 0a3zy st
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JIPyrod CTOpOHBI, GOpMUpPYET
JIOTUYECKOE M aOCTPAKTHOE MBIIIJIEHUE OOyYaromuXcs Ha ypOBHE, HEOOXOAMMOM
JUISL OCBOCHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
TUCHUIUIMH. B paMkax maHHOro y4eOHOro Kypca OOydaroliuecs OBIaJCBaIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM HaykH, KOTopas (QopMyaupyeT CBOU
JTOCTHXKEHUSI B MAaTEMaTUUECKOM (opme.

VY4eOHbIlt Kypc anreOpbl M Havajl MAaTeMaTHUYECKOro aHajlM3a 3aKiaJlbIBaeT
OCHOBY [IJIl YCIENIHOTO OBJQJCHUS 3aKOHAMH (U3UKU, XUMHUU, OHOJIOTHUH,
MOHUMAHUSI OCHOBHBIX TEHJICHIIMI Pa3BUTHUSI SKOHOMUKH W OOIIECTBEHHOMN JKU3HU,
MO3BOJISIET OPHEHTUPOBATHCSA B COBPEMEHHBIX IU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJB30BaTh WX JJIs JaJbHEHIEro oOpa3oBaHUA U B
MOBCETHEBHOM >XKM3HHU. B TO e Bpemsi oBiajieHHWe aOCTPAKTHBIMU U JIOTMUECKHU
CTPOTUMH KOHCTPYKIIUAMH aireOpbl MU MaTEeMaTUYeCKOrO0 aHaju3a pa3BUBACT
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JOKAa3bIBAThH
YTBEPKACHUS C MOMOUIBI0O MHAYKIIMU U PACCYKIATh NEIYKTUBHO, MCIOJIb30BaTh
000011IeHNe W KOHKPETH3allMi0, a0CTparupoBaHUWE M aHAJOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBILIJIEHUE.

B xone usyuenusi yueOHOro Kypca «Anredpa M Hayaia MaTeMaTHYECKOTO
aHanM3a» OOydYaroIIMecs IMOJY4YaloT HOBBIA OMBIT PEIICHUS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJIbHOTO MOCTPOCHUSI MAaTEMaTUUYECKUX MOJIENIEN pealbHbIX CHUTYaIHil,
UHTEpPOpETAMd  MOJYYEHHBIX  pPEIICHUH, 3HAKOMATCS C  MOpUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTE B TMPUPOAE, HAyKEe U HCKYCCTBE, C
BBLAAIOIIMMHUCS MaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOHbIii Kypc 00NaaeT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTCHIIMAIIOM,
KOTOpPBIN peanu3yeTcss Kak depe3 Y4eOHBbIH MaTepuall, CHOCOOCTBYIOUTUI
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOM
JESTENbHOCTH, TpeOyIomell MPOAOHKUTENIbHON  KOHIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a MOJYYEHHBIN
pe3yibTar.

B ocHoBe MmeTonmku oOydeHus anreOpe W HadajiaM MaTeMaTHYEeCKOTO
aHaIM3a JISKUT JCSTEIHbHOCTHBIN MPUHIIAI 00yUYeHUS.

B crpykType yuebHOro Kypca «Anrebpa W Hadaga MaTeMaTHYECKOTO
aHaJM3a» BBIJICJICHBI CIIEIYIOIINE COEPKATEIbHO-METOIuYeCKue TuHun: «Yucna
U BbluucieHus», «OyHkuuu u rpadpuxkn», «YpaBHEHUSI U HepaBeHCTBay», «Hauana
MaTreMaTH4ecKoro aHaiusza», «MHoXkecTBa U JoTMKa». Bce OCHOBHbIE
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COZIEPKATEIbHO-METOAMUECKHAE JIMHUM W3YyYaloTCd Ha NPOTSHKCHUU JABYX JIET
o0y4yeHHss Ha YpPOBHE CpPEIHEro oO0Iero 0oOpa3oBaHUs, €CTECTBEHHO OIMOIHSS
ApYr Apyra U MOCTENEHHO HACHIINAsACh HOBBIMM TEMaMHU U pasnenamu. J[aHHBIN
yU4eOHBIH KypC SBISIETCA WMHTETPATUBHBIM, TIIOCKOJNBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHUeCKHX AWCIUIUINH, TaKHUX Kak anredpa,
TPUTOHOMETPHS, MAaTEeMAaTHUYECKUH aHalM3, TEOpPHUS MHOXKECTB, MaTeMaTHuYecKas
noruka u apyrue. Ilo mMepe Toro kak oOywaroliuecs OBIAJEBAIOT BcE Ooiiee
IIMPOKUM MAaTEMaTHYECKHM alllapaToM, Y HUX MOCIEeI0BaTeIbHO GOopMHUpyeTCs U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTHYeCKyI) MOJENb peanbHON
CUTYaIlH, PUMEHITH 3HAHUS, TIOTyYeHHBIC MIPH M3yYeHUH Y4eOHOTO Kypca, s
peIIeHUsI CaMOCTOSTEIFHO C(OPMYIMPOBAHHON MaTeMaTHYECKOW 3aJjau, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenpbHO-MeTOAMYECKasT TUHHS «YUuWClia W BBIYUCICHUS» 3aBepIIacT
(dopMupoBaHUE HABBIKOB MCIIOIB30BAHUS JACHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOI'O 00IIero oopasoBanus. Ha ypoBHe cpemHero oo1ero
oOpazoBanuss ocoboe BHUMaHUE yaensercs (GOPMUPOBAHUIO  HABHIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKJIIOYAIOIIUX B CEOSl MCIOJIB30BAHUE Pa3THUIHBIX
dopMm 3ammcu 4Ymcna, YMEHHE JeNaTh MPHUKUAKY, BBITIOTHATH TPHOTKEHHBIC
BBIYUCIICHUS, OLIEHWBATh UYHUCIIOBBIC BBIPAXKCHHS, PadOTaTh ¢ MaTEeMAaTHYECKUMHU
KOHCTaHTaMHU. 3HAKOMbBIE OOYYarOIIMMCS MHOXKECTBA HATypaTbHBIX, IICIBIX,
pallMOHANBHBIX M JCHCTBUTENBHBIX  YHCEN  JIOMOJNHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX dYHcell. B KakJIoM U3 JTHX MHOXECTB paccMaTpUBaIOTCA
CBOWCTBEHHBIE €My CIeMupUIECKUe 3aJaud W OIEpalud: [eJIeHHe Haleo,
ONEPUpPOBAHUE OCTAaTKAMH Ha MHOXKECTBE IICNIBIX YHCEN, OCOOBIe CBOWMCTBA
paIMOHANBHBIX M HPPAIMOHATBHBIX YHCEN, apu(PMETHICCKUE OIlepaliu, a TaKkxKe
W3BJICUCHUE KOPHS HATYpaJbHOW CTEIICHH HAa MHOXKECTBE KOMILUICKCHBIX YHCEIL.
bnaromapsi mociienoBaTenIbHOMY pPACIIMPEHHUIO Kpyra HCIOJIB3YEMBIX YHCEN W
3HaKOMCTBY C BO3MOXXHOCTSIMH WX TPUMEHEHUS IS PEIICHUs Pa3lIMYHBIX 3ajad
(GopmMupyeTcst npeAcTaBIeHUE O €IUHCTBE MAaTeMaTUKU KaK HayKu U €€ poju B
MOCTPOEHUU MOJIENIEH peaJbHOro MHpa, LIMPOKO HCHOIb3YIOTCS 0000IIeHHE U
KOHKpETH3aLHs.

JIunus «YpaBHEHUS W HEPABEHCTBa» peajU3yeTcs Ha MPOTSHKEHUH BCErO
oOyueHHUs Ha YpOBHE CpeIHEro oO0Iiero oOpa3oBaHUs, MOCKOJIbKY B KaKIOM
pasgene Ilporpammbl MperycCMOTPEHO peUICHHE COOTBETCTBYIOLUIMX 3anady. B
pe3ynbTaTe OOydarollyecs OBJAACBAIOT pPAa3IMYHBIMU METOJAMU PEIICHUs
palMoOHANbHBIX, HPPAlMOHANBHBIX, TOKAa3aTeNbHbIX, JOTAapUPMUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHHI, HEPAaBEHCTB M CHCTEM, a Takke 3ajad,
colepkammx mnapamerpsl. llodydeHHBIE yMEHHS IIMPOKO HCIONB3YIOTCS MpU
MCCIIEIOBAaHUH (DYHKIIMHA C MOMOUIBIO MPOU3BOJHON, MPU PEIICHUH MPHUKIATHBIX
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3a/1a4y ¥ 3a7]a4 Ha HAXOXJACHHE HAHOONbIIMX U HAMMEHBIINX 3HAYEHUH (PYHKIUH.
JlanHas conep:kaTesibHas JUHUS BKIIIOYaeT B ce0s Takke (POPMUPOBAHUE YMEHUI
BBINIOJIHATh  pacu€Tsl MO  QopMynaMm, NpeoOpa3oBaHMs  pPalMOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKECHUI,
collepKallluX CTerneHu W Jiorapudmsl. brarogaps u3ydeHUIo anredpandyecKkoro
Marepuajga MPOUCXOAWUT  JajbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPaKTHOTO MBIILIEHUsT OOydaromuxcs, (OpMHUPYIOTCS HABBIKUA JENYKTUBHBIX
paccykiaeHud, paboTbl €  CHMBOJBHBIMH  (QopMaMu,  HOpPEJICTABICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJI€ PABEHCTB W HEpaBeHCTB. Ajre0Opa
npennaraetr d(QQeKTUBHbIE WHCTPYMEHTHI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSAIHO JIEMOHCTPUPYET CBOM BO3MOMXKHOCTH Kak
A3bIKa HAYKH.

CopepxxarenbHo-MeToAndeckass JMHUA «DyHKIMM U TpapuKu» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JIMHUSAMHU Y4EeOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJa€T MOCIEI0BAaTEIbHOCTh U3YUEHNs MaTtepuala. M3yuenue cTeneHHoi,
NOKa3aTeJIbHOM, JIorapu(pMUUecKoil 1 TPUTOHOMETPUUYECKUX (DYHKIIUM, X CBONCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIMI JJIs pelieHus 3ajad U3 JPYruxX y4yeOHBIX
IPEAMETOB U PEANBHOMN )KM3HHU TECHO CBSA3aHO KaK C MAaTEMATHYECKUM AHAIHM30M,
TaK U C pElIeHHeM YypaBHEHUW W HepaBeHCTB. [Ipu 3TOoM Oosbllloe BHUMaHUE
ynensiercss GOpMHUPOBAHUIO YMEHHUSI BBIpaKaTh (HOpPMYJaMU 3aBHCHUMOCTU MEXKIY
pa3sTUYHBIMUA BETMYMHAMH, HCCIIEOBaTh TMOJyYEHHbIE (QYHKIUH, CTPOUTh HX
rpaduku. Matepuan 3Toi cofep)KaTeNbHON JIMHUM HalleJeH Ha Pa3BUTHE YMEHUU
U HaBBIKOB, IO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTHM MEXIY BEJIMYMHAMHU B
pasnmuuHoi ¢dopme: aHATUTHYECKOU, Tpaduueckod M ciioBecHoU. Ero msyuenue
CIIOCOOCTBYET Pa3BUTHIO aJTOPUTMHUYECKOTO MBIIIIEHUS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxarenbHas nuHus «Havama MaremMaTH4eckKoro aHain3a» IO3BOJISIET
CYILIECTBEHHO PAaCIIMPUTh KPYyr KaKk MaTeMaTHYEeCKHUX, TaK U MPUKIAJAHBIX 3aj]ad,
JOCTYNHBIX OOy4YaloIUMCS, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTh CTPOUTH
rpaduky  CIOXHBIX (YHKIHHA, ONPEACNATh WX HAWOOJIbIINE W HAUMEHbIINE
3HAUEHUsS, BBIYUCIATH IUIOMAAU (GUryp m oOBEMBI Tel, HAXOAUTh CKOPOCTH W
YCKOpeHHs IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMATHYECKUX MOJEJIEH pEalbHbIX CUTyaluH,
MO3BOJISIET HAXOAWTh HAWIYy4dllee pPEUICHWE B MPUKIAJHBIX, B TOM YHCIIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTHYECKOTO
aHalm3a CrHocoOCTBYET pa3BUTHIO aOCTPaKTHOrO, (OPMANbHO-IOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHHS, (POPMHUPOBAHUIO YMEHHW paCMo3HABATH MPOSBICHUS
3aKOHOB MaTE€MAaTHKU B HayKe, TEXHUKE U HUcKyccTBe. OOydaromuecs y3HAIKOT O
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BBIJIAIONIUXCA pE3yJbTaTaX, MOJYYEHHBIX B XOJE€ Pa3BUTHS MaTEMAaTHKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBAa M JIOTUKAa» BKIIIOYAET B
ce0si SJIEMEHThl TEOPUM MHOXECTB M MaTeMaTH4YeCKOM JIOTHKU. TeopeTHKo-
MHOXECTBEHHBIC MIPEICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTHKH
U TpeajaraloT HamOoJiee YHUBEPCATbHBIN SI3BIK, OOBEAWHSIONINI BCE pPa3/eibl
MaTeMaTUKu M €€ NPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTHUYECKHE
JUCHUIUIMHBL W WX TPWIOXKEHUs B eauHoe Ienoe. [loaTroMy BakHO [aTh
BO3MOXKHOCTb OOy4YaromeMycsi TMOHMMaTh TEOPETUKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MAaTEeMAaTHKU W HMCIOJIb30BaTh €ro JJIsi BHIPAKCHUS CBOMX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MAaTeMaTHKH KaK HayKH CleayeT Mpu3HaTh
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHMM U CIIEIOBAHHUE OIPEACIEHHBIM
npaBujaM  TMOCTPOCHHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTeMaTHYEeCKON JIOTMKA CHOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIUICHUS
00ydJaromuxcs, Mo3BOJSECT UM CTPOUTH CBOU PACCYXKJICHHSI HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueGHOoM Kkypce «Anrebpa W Hadyajia MaTEMaTUYECKOTO aHaIu3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOI'O0 MOJICIIUPOBAHUS, KOTOPHIE MPHU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJENeH pealbHbIX
CUTYyalluid, WCCJIEJAOBAHMS D3THUX MOJIeNIed C TIOMOUIBIO afmapara anredpbl |
MaTeMaTUYECKOTO aHaln3a, WHTEPIPETAllU TOJYYEHHBIX pe3yibTaToB. Takue
3a/1aHUs BIUIETEHBI B KAJKJIBIM U3 pa3J€I0B MPOrpaMMBbl, IOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HCTONB3YeTCs IS pellleHus MPUKIATHBIX 3anad. [Ipu
pEIICHUH  peabHbIX  MPAKTHYECKUX  3a7ad  oOydaromiuecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IMaTh M KOHKPETU3UPOBATh  IPOOJIEMY.
HesTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHHUS TMPUKIAIHBIX 3a7a4
OpraHu3yeTcs B MPOoliecce U3yUeHUs BCceX TeM y4eOHOTo Kypca «Anrebpa v Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenne yueOHOTO Kypca «Anrebpa W Hayalia MaTEMaTHYECKOTO
aHanuza» otBoauTcs 272 vaca: B 10 kimacce — 136 gacoB (4 yaca B Heaento), B 11
kiacce — 136 yacoB (4 4yaca B HEZENIO).
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COAEPXAHHUE OBYUYEHUA
10 KVIACC

Yuciia v BbIYMCJICHUA

Panmonanbabie unciia. OOBIKHOBEHHBIC M JECATHUYHBIE JIPOOU, TPOLICHTHI,
OeckoHeuHble mepuoauyeckue Apoou. I[Ipumenenue apoOelt W MPOUEHTOB IS
peLIeHUs NPUKIAIHBIX 3a1a4 U3 Pa3JIMYHbIX OTPACIIC! 3HAHUN U PEAIbHOM KU3HU.

JlencTBuTENbHBIE 4KCla. PalnvoHaNbHbIE W HUPPALUOHAIBHBIC YHCIIA.
ApudmeTndyeckne  onepanuu ¢ JICUCTBUTEIBHBIMU  4uciaaMud.  Mojyib
JIEWCTBUTEIILHOTO YHUCia U ero cBoicTBa. [IpubamxEHHbIE BHIUMCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenb ¢ uenbiM TnokazarenemM. bunom HeroTona. Hcnonb3oBaHue
noaxoAsmed GopMbl 3aMUcH AEHCTBUTEIBHBIX YHCEI JIJISI PEIICHUS MPAKTHUYECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmeTndecknii KOpeHb HaTypajIbHON CTEIICHH U €r0 CBOMCTBA.

Crenenb C paluOHANIBHBIM IIOKa3aTeieM M €€ CBOMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapudma. JlecaTuyHsie M HaTypajibHbIC
JorapuMebl.

CuHyc, KOCHHYC, TAaHT'€HC, KOTAHI'€HC YKMCJIOBOIO aprymMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs1 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE IMpeoOpa3oBaHusA. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHMS W YypaBHEHUs-CIeACTBUsA. HepaBeHCTBO,
pELIEeHUE HEPAaBEHCTBA.

OcCHOBHBIE METOBI PEIICHUS HENbIX U APOOHO-PAIMOHAIIBHBIX YPaBHEHUN U
HEPABECHCTB. MHOrO4WIEHbl OT OJHOW MEpPEMEHHOW. JleneHne MHOrouwieHa Ha
MHOIOWIEH C ocTratkoM. Teopema be3dy. MHoOrowiensl ¢  LEJIBIMH
kodppunmenramu. Teopema Buera.

[IpeoOGpa3zoBaHus YUCIOBBIX BRIPAKECHHM, COACPIKAIIUX CTEIIEHU W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHoOBHbIE METO/IbI pelIeHus
MPPALUOHAIBHBIX YPABHCHUM.

[lokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJIbl PEIICHUS! MOKAa3aTEIbHbBIX

YPaBHEHUMN.
[IpeoGpazoBanre BeIpaKEHUH, COAEPIKAMUX JTOTAPUPMBL
Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI pEIICHHS

norapuMUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeobpaszoBaHue
TPUTOHOMETPUUECKUX BBIPAXKEHHN. PellleHne TpPUroHOMETpUIECKUX YPAaBHEHH.
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Pemienue cucreM JIMHENHBIX YpaBHEHMH. Marpuia CUCTEMBI JIMHEHHBIX
ypaBHeHUW. Omnpenenurenb MaTpulbl 2X2, €ro TE€OMETPUYECKHM CMBICI U
CBOICTBA, BBIYUCIICHHE €r0 3HAYEHUS, TPUMEHEHUE ONMpPENeIuTeNs IS peleHus
CUCTEMBI JIMHEMHBIX ypaBHEHUW. PelieHue npuKIanHbeIX 3a1a4 ¢ [OMOIIBIO
CHUCTEMbl JIMHEMHBIX ypaBHeHUHU. lccienoBaHue IIOCTPOCHHOW MOJEIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJEJIENM pPEAJbHOM CUTYyallMd C MOMOIIBIO
YPaBHEHUN U HEpaBEHCTB. [IpuMeHeHMe ypaBHEHUN UM HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUMYHbIX OOJacTed HAyKH W peaabHOU
AKU3HU.

DYyHKIUHN U rPauKu

OyHKIMA, cnocoObl 3agaHus (QyHKIuU. B3auMHO o00paTHble (QYHKIMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHA.

OO6nactp ompeneneHUuss ¥ MHOKECTBO 3HaueHuM ¢yHkuuu. Hynmu dyHkimm.
[IpoMesxyTku 3HaKonocTostHCTBA. UETHBIE U Heu€THBIe QyHKIMU. [lepuoanydeckue
¢ynkiuu. TIpoMexyTKM MOHOTOHHOCTH (PYHKIUMH. MaKCUMyMbl U MUHHUMYMBI
¢ynkiuu. Haubomnpinee 1 HauMeHbllee 3Ha4eHUsI PYHKIIUU Ha TIPOMEXK YTKE.

JluneitHasi, kBaJpaTU4Has W APOOHO-TMHEWHAs (QYHKIMHU. DJIeMEHTapHOe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaJdbHBIM U IEJIBIM TIoKa3zateneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpPHS N-OM CTENEeHW Kak (QyHKIUH OOpaTHOU
CTEIEHU C HATYPaJbHBIM [TOKA3aTEIIEM.

ITokazarenbHass u jorapudmudeckas (yHKIIMH, WX CBOWCTBA W TpaduKH.
Hcnons3oBanue rpadukoB GyHKIUH 71 PEIICHUS] YPaBHCHHH.

TpuroHomerpuyeckasi OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIMN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B PEAIbHBIX MPOIECCAX U SIBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havajia MaTeMaTH4€eCKOI0 aHAJIN3A

ITocnenoBaTeABLHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIedOBaTeNbHOCTEH. MeTon
MaTeMaTU4YEeCKOM VUHAYKIUY. MoHOTOHHBIE " OrpaHUYECHHBIE
MIOCJIEOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHUS MAaTEMAaTHYECKOI'0 aHaju3a Kak
aHaIM3a OECKOHEYHO MaJbIX.

ApudmeTtnueckas u reoMmeTpuyeckas mporpeccuu. beckoneuHo yObiBaromas
reomerpuueckasi nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH TeOMETPHUYECKOM
porpeccuu. JINHENHBIA U YKCIOHEHIIUAIBHBIA pocT. Hucio e. DopMyna CII0KHBIX
npoueHToB. Mcronp3oBaHWE MPOTrpeccuy Uil  PEIICHHs] pPEabHbIX 3ajad
MIPUKJIAJHOIO XapaKTepa.
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HemnpepoiBubie ¢yHkIuu u ux cBoiictBa. Touku paspbiBa. ACHUMITOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3Ke. MeToj
MHTEPBAJIOB Ul DPELICHHUS HEpaBeHCTB. IIpuMeHEHHE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

IlepBas u Bropas npon3BoHbie PyHKIMU. OnpeneneHue, TeoOMeTpUUEeCKUil 1
(du3nUecKuil cMbICT MPOU3BOIHON. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHH.

IIpousBoansbie 2JIEMEHTApPHBIX GyHKIUH. IIpousBoaHas CYMMBI,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMK (DYHKLIUHA.

MHosxecTBa U JIOTHKA

MHoxecTBO, Ollepaluy HaJ MHOXECTBAMU M HX CBOMCTBa. Jlnmarpammbl
Oiinepa—Benna. IlpuMmeHeHne TEOPETHMKO-MHOXKECTBEHHOIO —amnmapara s
ONMCAaHUA pPEaJbHBIX IIPOLECCOB M SBIECHUW, NPU PELICHUM 3a1a4 U3 JAPYrux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CJEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yuciia v BbIYUCJICHUSA

Harypanbubie u nensie yucna. [IpumMeHeHne NpU3HAKOB JEIUMOCTH LIEJIBIX
gyuces, HauOospmmii oOumi nenurens (manee — HOJl) u Hammenbiiee oOriee
kpatHoe (nanee — HOK), ocratkoB 1o moay:mto, anropurma EBkiuaa st pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

KommuiekcHble uwncna. AnreOpanyeckas W TpUTOHOMETpHYecKas (HopMbl
3aMUCH KOMIUIEKCHOTO 4Hclia. ApU(METHUYECKHE OIepaluud ¢ KOMIUIEKCHBIMU
gyuciamMu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW TIIOCKOCTH.
®opmysia MyaBpa. KopHu n-oil cTeneHH U3 KOMIUIEKCHOrO yucia. [Ipumenenue
KOMIUIEKCHBIX YUCEN JJIsl pelieHus] GU3MUeCKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUs] M1 HEPABEHCTBA

CuctemMa U COBOKYINHOCTh YpaBHEHUM UM HEPABEHCTB. PaBHOCUIIbHBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEHl  TPUTOHOMETPUYECKUX  ypPaBHEHHW C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PelieHne TpuroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHbIE METOAbl PEIICHHUA TOKA3aTEeNbHBIX U  JOrapupMHUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbBIE METOJbl PEILIECHUSI CUCTEM W COBOKYIHOCTEH PpPAIMOHAIIBHBIX,
UppaIMOHANBHBIX, TOKA3aTEIbHBIX U JOTapu(PMUIECKUX YPABHEHUI.

YpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMHU.
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IIpumeHeHnne  ypaBHEHMH, CHUCTEM UM  HEPAaBEHCTB K  PELICHUIO
MaTeMaTUYeCcKUX 3aJad M 3aJad U3 pa3Iu4HbIX 00JlacTeld HaAyKu M peaslbHON
KU3HU, THTEPIPETALUSA [TOJTYUYECHHBIX PE3YIIBTATOB.

DyHKUNM U TPAPUKHU

I'paduk kommoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl YpaBHCHHHN U
HEPABEHCTB Ha KOOPAUHATHOM IJIOCKOCTH.

Tpuronomerpudeckue GyHKIHH, UX CBOMCTBA U TpapUKH.

I'paduueckne meTonbl pelieHHs ypaBHEHHMM M HepaBeHCTB. ['paduueckue
METO/bI pELICHHUS 3a]1a4 C TapaMeTpaMHu.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPHU PEHICHUM 3a7ad U3 JPYrux y4eOHbIX
IPEAMETOB U PEANBHOM KU3HHU.

Havana maTemaTn4eckoro aHajamsa

[IpumeHeHne nMpou3BOAHON K HCCIEAOBAHUIO (DYHKIIMI Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHON [JI1 HAXOXAEHUS HAWJIy4llero pELICHUs B
OPUKIAOHBIX 3aj]adax, I ONPENENIEHHs] CKOPOCTM W YCKOpPEHHs IIpoliecca,
3a1aHHOTO (hOPMYJION MU rpaduKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBOOOpa3HbIX. [lepBooOpa3Hbie
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuuecknit CMBICJI UMHTETpAJA. Brruucnenue
ornpenenéHHoro uurerpana no gopmyne Hotorona-JlelOnua.

[Ipumenenue umHTETpana A HAXOXKIACHUS IUIOMIAACH IUIOCKUX QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepbr pemenuii aud@epeHmanbHbIX ypaBHEHUNA. MaTeMaTudeckoe
MOJICTUPOBAHUE PEATBHBIX TPOIECCOB C TOMONIbIO0 U] PepeHIIaTbHBIX
YpaBHEHHUI.
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INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIM VYPOBEHL) HA VYPOBHE CPEJJHEI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpazkIaHCKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMU 00YUYaAIOIIEToCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  oOIecTBa,  MPEJACTABICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3NUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIIUSAMA U Ha3HAYCHHUEM;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh POCCHUICKON T'PAXKIAHCKON HICHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTHUKOB M POCCUHCKONW MAaTeMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE DTUX JOCTIKEHMA B JAPYTHMX HayKax, TEXHOJOTHSX, cdepax
HKOHOMMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSI:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH pPOCCHUHCKOro Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEJCHHS, CBA3aHHOTO C MPAKTHUYECKUM
NPUMEHEHHEM JIOCTM)KCHUH HayKH U JeATEIbHOCThIO YYEHOT0, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYAYIIETro;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS

ACTETHUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj1ay, PEIICHUH, pacCyXJICHUH, BOCIIPUUMYHBOCTD
K MaTeMaTHYECKUM aCTIeKTaM Pa3IMYHbIX BUIOB UCKYCCTBA;

5) pu3uveckoro BOCIUTAHUS:

chOpPMHPOBAHHOCTh yYMEHHS TMPHUMEHSATh MAaTeMaTUYeCKUe 3HAHUS B
HWHTEpEcax 3J0pOBOro M 6e30macHoro o0pa3a >KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3J0pPOBbIO (3I0POBOC IHUTAaHHE, COATAHCHPOBAHHBIN PEKHUM 3aHATUU H
OTIbIXa, peryispHas (Gu3ndecKasi akTHBHOCTbH), (PU3NYECKOE COBEPIICHCTBOBAHKE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOTr0 BOCTIMTAHUS

TOTOBHOCTh K TPYyAY, OCO3HAHHUE LIEHHOCTH TPYJIONIO0OUs, HWHTEpeC K
paznuuHbiM  cpepam  MPoPEeCCHOHANBHOW  ACSTEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun H peanu3oBbIBATH COOCTBEHHBIC KU3HEHHBIE IUIAHBI,
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TOTOBHOCTH W CIOCOOHOCTH K  MareMaTH4eckoMy  OOpa3oBaHHIO H
caMo00pa30BaHUIO HA MPOTHKCHUH BCEH JKM3HHM, TOTOBHOCTH K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 3224 MaTEMATHIECKON HAITPABICHHOCTH,

7) IKOJIOrH4€CKOr0 BOCIIMTAHMS

Cc(OPMHPOBAHHOCTh  DKOJOTHYECKON KyIbTYPHI, IOHUMAHHE BIUSHHS
COITHATbHO-D)KOHOMHUYECKUX TPOILECCOB Ha COCTOSHUE IMPUPOIHON M COIMAIBHOM
Cpefibl, OCO3HAHME III00AIBHOI0 XapaKTepa SKOJOTHUYECKUX MPO0JIeM, OpHEHTAIIHS
Ha MPUMEHCHHE MaTeMaTHYeCKHMX 3HAHMU I pPEHICHHS 3adad B OO0JaCTH
OKpYJKaloIled Cpeapl, IUIAHUPOBAHHME ITOCTYNIKOB M OIEHKH HX BO3MOXKHBIX
HIOCJIEICTBHI ISt OKPYIKAIOIIEH CPEIb;

8) HeHHOCTH HAYYHOI'0 MO3HAHNS

c(OPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM M  OOIIECTBEHHOM  NPAaKTUKH, ITOHUMaHHE
MaTeMaTHYECKOW HAyKH Kak c(epbl 4YeJOBCUYECKOM IeATEIbHOCTH, JTaIloB €&
pasBUTHS W 3HAYAMOCTH IS PaA3BUTHS [HMBUJIM3ALMH, OBJIAJECHUE S3BIKOM
MaTeMaTHKH M MaTeMaTHYeCKOH KyJIbTypol KaK CpEACTBOM IIO3HAHHS MHpa,
TOTOBHOCTH OCYIIECTBJISATh INPOEKTHYI0 W HCCIEAOBATENbCKYIO JIEATEIbHOCTD
HHIABUIYaIbLHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

Ba3oBble JJoruyecKkue JelcTBUA:

BBISIBIIATH U XAPAaKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKM MATEMaTUYECKHUX
OOBEKTOB, TIOHATHUM, OTHOLICHUN MEXIy TMOHATUAMH, (HOPMYyITUPOBATH
OTIpeJICICHHs TIOHATUN, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIUH,
OCHOBaHHUS JI71s1 0000IICHHS U CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAIHN3a;

BOCIPUHMMATh,  (OPMYJIUPOBATH W  MPeoOpa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJICHUSAX U YTBEPKICHUSAX, MPENararb KpUTCPHUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

IPOBOJIUTH CAMOCTOSITENIBHO JI0KA3aTelIbCTBA MATEMATUUECKUX YTBEPIKICHUI
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBAThH APTYMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CMoco0 pemieHuss ydyeOHOM 3ajayu  (CpaBHMBATh HECKOJBKO
BAPUAHTOB  pEILCHMs, BbIOMpaTh  Haubojee MNOAXOMAIUA C  y4E€TOM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPUEB).

[okymeHT co3paH B anekTpoHHou dopme. Ne 37 ot 18.10.2023. Ucnonuutens: MuckuH B.A. ' 3/IEKTPOHHbIH
CtpaHuua 11 n3 33. Ctpanuua cosgaxa: 18.10.2023 13:32 o TATAPCTAH



Ba3oBrble uccienoBare/ibCcKue 1eiicTBUA:

MCIIOJIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCH,  (QUKCHUPYIOIIME  MPOTHUBOpEUYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BaHUE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOATENIBHO (OPMYIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yibTaTaMm
OPOBEAEHHOTO  HAOJIOJEHUsS, MCCIEOBaHUS, OLEHUBATh JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOKHOE pA3BUTHE IMIPOILIECCa, a TaKXKe BBIABUTATH
NPENOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undopmanmeii:

BBISBJIATH AePUIUTH MHDOpMAIUKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh MHGOPMALMIO PA3JIMYHBIX BUIOB U
dbopM MnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POPMALIUIO, TMPEJACTABIATh €€ B Pa3IU4HbIX (opMax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHHBEpPCaJIbHbIE YUeOHbIe J1eiicTBUSA

OOmenue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3ybTarT;

B XOJI¢ OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKJTaeMOM TEMBI,
npoOJieMBl, pelracMoil 3ajayd, BBICKA3bIBaTh HJEH, HAIlCJICHHBIE Ha ITOMCK
pEIIeHUs, COTMOCTAaBISATh CBOM CYXKJICHUA C CYXICHHSIMH APYTMX YYaCTHUKOB
nyanora, oOHapyXHMBaTh Pa3fiMude W CXOJCTBO IMO3HUIIMM, B KOPPEKTHOU (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3a/Ja4M, SKCIIEPUMEHTA, MCCIIeI0BaHus,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
MpEe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTI/IBHbIe YHHUBEPCAJIbHBIC y‘leﬁHble HeﬁCTBHH
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Camoopranusanus:

COCTaBJIATH IUJIaH, AITOPUTM PEIICHUS 3a7a4H, BEIOUPATh CIIOCOO PEIIeHuUs C
yu€TOM MMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, YMOLUMOHAJIBHbII HHTE/JIEKT:

BIAJIETh  HABBIKAMH  TIO3HABATENbHOW  pedrexkcnu  Kak — OCO3HAHUS
COBEpIIIAEMbIX JIEHCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3yIbTaTOB, BIAACThH
crnoco0aMu CaMONPOBEPKU, CAMOKOHTPOJS MpoLecca M pe3ylbTara pelIeHHs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh MPU PEIICHUM 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENTLCTB, IaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHWBATh COOTBETCTBUE PE3YJIbTaTa LEJIH U YCIOBUAM, OOBSCHSATH TPHUUHBI
JTOCTH)KCHUS WM HEAOCTH)KCHUS PE3yJIbTaTOB ACSITEIbHOCTH, HAXOAHUTh OIMIMOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh NMPEUMYIINECTBA KOMAHJAHONW M WHIUBUIYATHHON
paboThl TpHM pemIeHWH YYeOHBIX 3a7ad, NPUHAMATh IE€Th COBMECTHOM
NEeSTENbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHON paloThl, pachpeneisTh
BUIBl PabOT, JOroBapuBaThCs, OOCYXXKIAaTh TMpoLlecC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B T'PYIIOBBIX (opMax paboThl (0OCYXIeHUs], OOMEH MHECHH,
«MO3TOBbI€ IITYPMBI» U HWHBIE), BBHINOJHATH CBOK YacTh pabOThl U
KOOPJMHUPOBATh CBOW JEUCTBUS C JAPYTMMH YICHAMH KOMAaHJIbI, OIICHUBATH
KayeCTBO CBOETO BKJIaJa B OOMIMN MPOAYKT MO KpUTEPHUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kiacce oOydaromuics TOIYYHUT CICAYIONINE
MIPEeIMETHBIE PE3yJbTAaThl IO OTACIBHBIM TeMaM pabouell MporpaMmbl Y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYE€CKOTO aHAJIN3a»:

Yucaa v BBIYMCICHUS:

CBOOOJTHO OIEPUPOBATH TMOHATHSIMH: PAIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKas JApoOb, TMPOLEHThl, HPPALMUOHATIBHOE YHCIO0, MHOXECTBA
pallMOHATBHBIX U IEMCTBUTEIbHBIX YHCEI, MOJYJIb IEHUCTBUTEIBLHOIO YNCIA;

OPUMEHATh JIpoOM W MPOUEHTHl [Ji1 PEHIeHUs NPUKIAAHBIX 3a1ad  H3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU,

MIPUMEHSITh NPUOTNKEHHBIEC BRIYUCIICHUS, IPABUIIA OKPYTIICHUS, IPUKUAKY U
OILICHKY pe3yJIbTaTa BbIYUCIICHUI;
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CBOOOJHO ONEpUpPOBATh MOHATHEM: CTENEHb C IEJbIM IOKa3aTeleM,
MCIIOJIb30BaTh MOAXOASIIYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS TaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: apU(PMETUYECKUN KOpPEHb HATypajbHON
CTEIIEHU;

CBOOOJTHO ONEPHUPOBATH MOHATUEM: CTENEHb C PAllMOHAJIBHBIM MOKa3aTeNeM;

CBOOOJHO OMNEpUpPOBATh MOHATHAMU: Jorapudm uucna, IECATUUYHBIE U
HaTypajbHbIE JOrapu(pMBbL;

CBOOOJHO OMNEpUPOBATh MOHATHSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTAHIE€HC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHIATUSAMHU: APKCUHYC, APKKOCHHYC M apKTAHIE€HC YUCJIOBOTO
apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHSITHSAMHU: TOXJIECTBO, YPaBHEHUE, HEPABEHCTBO,
PAaBHOCUJIBHBIC YPABHEHUS U YPABHEHUSA-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHSTh Pa3JIMYHbIE METOJbl PEIICHUS palUOHAIBHBIX M JAPOOHO-
palMOHANBHBIX YPaBHEHWI, TPUMEHATh METOJ WHTEPBAJOB [JISl PELICHUS
HEPABEHCTB;

CBOOOJTHO OINEPUPOBATH TMOHATUAMH: MHOTOWIEH OT OJHOW TNEepEeMEHHOMH,
MHOTOWIEH C IeNbIMA KO3 (HUIMEeHTaMH, KOPHM MHOTOYJIEeHa, TPUMEHATDH
JIeJICHHE MHOTOYJIEHa Ha MHOT'OWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
IUISl peLLIeHUs 3aa4;

CBOOOJHO OMNEpHUpPOBaTh TOHATHSAMHU: CHUCTEMa JIMHEWHBIX YpaBHEHHH,
MaTpula, ONpPENENUTeNb MaTpulbl 2 X 2 W €ro TIEeOMETPUYECKUN CMBICT,
UCIIOJIb30BATh CBOMCTBA OMNpENeNnuTenss 2 X 2 sl BBIUMUCICHHUS €r0 3HA4YeHUS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUS CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIMPOBATh PEATbHBIE CUTYAallMU C MOMOIIBIO CUCTEMBI JINHENHBIX YPABHCHUN,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIM C IOMOIIBIO MAaTpPULl U ONPEACIUTEIEH,
MHTEPIPETUPOBATD ITOJIy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JEHUCTBUUA C KOPHAMH JUIsi TMpeoOpa3oBaHMUS
BBIPAYKECHHUI;

BBITIOJIHATH IPEOOPA30BAHMSI UUCIOBBIX BBIPAKEHUH, COJEPIKAINX CTETICHHU C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapu@moB In: npeoOpa3oBaHus
norapuMUYECKUX BBIPAKCHUI;

CBOOOIHO OMNEpUPOBaTh MOHATUSAMU: HppPAIMOHAIbHBIC, MOKAa3aTENbHbIE U
JorapuMUYECKUE YpaBHEHUS, HAXOAUTh UX PELICHHS C TIOMOILbIO PaBHOCHIIbHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;
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MPUMEHATh OCHOBHBIE TPUTOHOMETpUUECKUE (POPMYIIbI i1 MPeoOpa3OBaAHUS
TPUTOHOMETPUUYECKUX BBHIPAKECHUH;

CBOOOJHO ONEPUPOBATH IMMOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHECHHUIA;

MOJIENIMPOBATh pealbHble CUTyallUM Ha s3bIKe anreOpbl, COCTABISTH
BBIDAKEHHUS, YpPAaBHEHMs, HEPABEHCTBA [0 YCJIOBHMIO 3aJayM, HCCIEA0BAThH
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM alllapaTa aireopsbl.

DYyHKIUHN U TPaPUKH:

CBOOO/IHO OTEPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3aaHus (PyHKIIUH,
B3aMMHO oOpaTHble (YHKIMH, KOMIO3UIMS (QYyHKIUH, rpaduk (QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QYHKIHU;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH OMPEEICHUS U MHOXXECTBO
3HaYeHUH yHKINU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO OMEpUPOBATH TMOHATHAMH: 4YETHBIE M HEYETHBIC (YHKIIUH,
nepuoandeckue QyHKIUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMbI (YHKIIUM, HawOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEKYTKE;

CcBOOOJIHO ONEPUPOBATh MOHATUSAMU: CTENEHHast (GYHKLMS C HATYpPaJbHBIM U
LeJIbIM TI0Ka3aTesieM, IpauK CTENeHHOM (PYHKIHMU C HATypaJbHBIM M II€JIBIM
nokaszaTeneM, rpauk KOpHS n-oll CTENEHUM KaK (PYHKUUU OOpaTHOW CTENEHU C
HaTypaJIbHbIM [10Ka3aTeJeM;

ONepUpOBaTh NOHATUSAMU: JIMHEHHAs, KBaJpaTU4Has M JPOOHO-TUHEIHAs
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHUE UX IPAPUKOB,;

cBOOO/IHO ONEpUPOBaTh MOHATHSAMM: IOKa3aTelbHas M JorapudmMuyeckas
GbyHKIIMM, WX CBOWCTBA W TpaduKH, HWCIOJB30BaTh MX TpaduKku IS peHIcHUs
YPaBHEHH;

CBOOO/IHO OMNEpUPOBATh IOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpesiesIeHue TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh TIpaduku GYHKIUM JJI1  HCCIEAOBaHUS IPOLECCOB U
3aBHCHMOCTEW MpU pElIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U pealbHOMN
’KU3HU, BBIpAKaTh (OPMyJIaMU 3aBUCHUMOCTH MEX/y BEJIMUUHAMU;

Hayana MaTeMaTH4eCKOI0 aHAIU3Aa:

CBOOOIHO OMNEpUPOBATHh MOHATUSAMU: apudmeTrnyeckas M TreoMeTpHyecKas
nporpeccusi, 06CKOHEYHO yOBbIBaIOIasi TeOMEeTpUIecKasi Mporpeccus, TMHEUHbIN U
AKCMOHEHLIUATBHBIA POCT, (hOpMyJia CIOKHBIX MPOLEHTOB, UMETh MPEICTaBICHHUE
0 KOHCTaHTE;

WCIIOJIb30BaTh NPOTPECCHU MJIs PEIICHUs pealbHBIX 3a]ad TMPUKIATHOTO
XapakTepa;
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CBOOOJIHO ONEPUPOBATH MOHATUAMMU: NOCIEI0OBATENBHOCTD, CIIOCOOBI 3adaHus
IIOCJIE0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXKIACHUS MATEMAaTUYECKOTO aHajlu3a KaK aHalau3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OMNEpPUPOBATh TMOHATUAMH: HENpPEphIBHbIE (PYHKIUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrka GyHKINU;

CBOOOJTHO OIEPUPOBATH TOHATHEM: (PYHKIMS, HENpEpbIBHAs Ha OTpE3Ke,
MPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (PYHKIUH JJIA pelIeHus 3a/1ay;

CBOOOJTHO OIEpUPOBATh TMOHATUAMH: TIepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeiabHas K rpaduky G yHKINH;

BBIUUCISATH MPOU3BOJHBIE CYMMBbI, MPOU3BEACHMS, YACTHOTO U KOMIO3ULIUU
IBYX (DYHKIIMM, 3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUM W (U3MUECKUN CMBICT MPOU3BOJHOM IS
peuieHus 3aaad.

MHoxecTBa M JIOTHKA:

CBOOOJTHO  OMEpPUPOBATH  MOHATUSIMHU:  MHOXKECTBO, ONEpalu  Haj
MHO>KECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapart Jyisl ONKUCAaHUs peajbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a]]a4 U3 APYTUX y4eOHBIX MTPEIMETOB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: OIpEIEIeHHe, Teopema, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOTO O0BEKTA, 10KA3aTEIbCTBO, PABHOCUIIbHBIE
YpaBHEHUS 1 HEPABEHCTBA.

K konmy oOyuenuss B 11 kiacce oO0yyaromuics TOJYYHUT CIEIYIOLIUE
NpEeIMETHBIE PE3yJabTaThl MO OTAEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOTO aHAIIU3a:

Yucaa v BBIYUCICHUSA:

CBOOOJHO OMEpUpPOBATH TMOHATUSAMH: HATypaJlbHOE H 1EJ0€ YHCIIO,
MHOKECTBAa HATYpPAJIbHBIX M LEJbIX YHCEN, UCIOIb30BATh MPU3HAKHU JIEITMMOCTU
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen sl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™m EBKina;

CcBOOO/IHO OMNEpUpPOBaTh IMOHATHEM OCTaTka [0 MOAYJIO, 3alHiChIBaTh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIIUOHHBIX CUCTEMAX CUMCIICHNUS,

CBOOOIHO ONEpPUPOBATH MOHATHAMH: KOMIIJIEKCHOE YHCJIO U MHOYXECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandyeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:
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CBOOOJIHO OMNEPUPOBATh MOHITUSMU: HpPPALMOHAIBHBIC, TMOKa3aTeJbHbIE U
norapu@mMuYecKre HEpPaBEHCTBA, HAXOJAUTb UX PEHICHUS ¢  [OMOIIbIO
PaBHOCUJIBHBIX MTEPEXOJIOB;

OCYIIECTBIISITh OTOOp KOpPHEH TMpU pPEIICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMEPHUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
MPUMEHSTh  HEOO0XOauMble  (QOpMYJIbl  JUIsl  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMAa U COBOKYITHOCTh YPaBHEHUM U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CHUCTEMBI-CIEJICTBUS, HAXOAUTh PEIICHUS
CHUCTEMbI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, MTOKA3aTENbHBIX U
JorapuMUYECKUX YpaBHEHUI U HEPABEHCTB,;

peliath palMOHANIBHBIE, MppalrOHaJbHbIE, MoKa3aTeNbHBIC,
norapumMuyeckue W  TPUTOHOMETPUUECKHE YpaBHEHHST U  HEPABEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH rpaduuecKrne METObI JIJIsl PEIICHUS YPAaBHECHUN UM HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCIMPOBATh PpPEAIbHBIC CHUTYallUM Ha S3bIKE aireOpbl, COCTaBIISAThH
BBIPAXKCHUS, YpPAaBHEHHUsI, HEPABEHCTBA M HUX CHUCTEMBI IO YCJIOBHUIO 3aJ1auH,
UCCJIEIOBAaTh IIOCTPOCHHBIE MOJICIIM C MCIIOJIB30BAaHMEM armapara anreOpsl,
WHTEPIPETUPOBATH MOJIYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKHd KOMIO3UIIMK (PYHKIIUHA C TIOMOIIBIO AJIEMEHTAPHOIO
UCCJICOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX ()YHKITUH;

CTPOUTHh TEOMETpUYeCKHe o00pa3pl YpaBHCHHMH M  HEPaBEHCTB  Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  ONEPUPOBATH TMOHATUAMH: TpaQUKHd TPUTOHOMETPUUECKHUX
ynKumi;

OPUMEHATh (QYHKIUH I MOJACIHUPOBAHUS M HCCICIOBAHUA PEaTbHBIX
MPOILIECCOB.

Hauaja maTeMaTH4ecKOro aHaJmu3a:

WCITOJIB30BaTh MPOU3BOJIHYIO JIJIs UCCAeA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI;

HAXOJIUTh HanOOJIbIIICE M HAMMEHBIIICEe 3HAYCHUS (DYHKIIMH HEIIPEPHIBHOM Ha
OTpPE3KE;

VCMOJIb30BaTh IPOM3BOJHYIO IS HAXOXKJICHUS HAWIYYIIETO pPEIICHUS B
NPUKJIAJHBIX, B TOM YHCJIE COLUHAJIbHO-D)KOHOMHYECKUX, 3ajadax, s
OompeAeIeHUs] CKOPOCTH W YCKOPEHHS TMpoliecca, 3aJaHHOTO (OPMYJION WU
rpagukoM;
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CBOOOJHO  ONEPUPOBATH MOHATHSAMHU: MEPBOOOpa3Has, ONpPENEIEHHBIN
UHTErpaj, HaXOJHUTh IEPBOOOpA3HBIE AJIEMEHTAPHBIX (PYHKUUNA W BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh TUIOWAAN IUIOCKUX (PUTyp U OOBEMBI TENl ¢ MOMOILBIO MHTErpaa;

UMETh IMPEJCTABICHHE O MaTEMAaTHYECKOM MOJEIMPOBAaHUU HA TPUMEPE
cocTaBiieHUs AU depeHInanbHbIX YpaBHEHUH;

pemaTe NpUKIAAHBIE 3aJa4d, B TOM YHUCJIE COLHAIBHO-3KOHOMHUYECKOIO U
(u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHUECKOT0 aHAJIN3a.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Konrpoabsnbie | IIpakrnueckue
n/n NPorpaMmbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
MHOK€ECTBO ACHUCTBUTEIBHBIX YUCEN.
1 MHorounensl. PaninoHanbHble ypaBHEHHS U 24 1 0
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
YpaBHEHHI
9 Oynkuuu u rpaduxu. CreneHHas QyHKIUS C 12 1 0
LETIBIM MOKa3aTeIeM
3 ApubmMeTnueckuii KOpeHb N-0if CTEIICHH. 15 1 0
HppanunonanbHble ypaBHEHUS
I1 T
4 okazarenbHas ¢pyHkuus. [lokazatenbHbie 10 1 0
YpaBHEHHUS
5 Jlorapudmudeckas GyHKITUSA. 18 1 0
Jlorapudmuueckue ypaBHEeHUs
5 TpuronomeTprdecKkue BEIpaXXeHUS U 99 1 0
YpaBHEHHUS
[TocnenoBaTenbHOCTH U MPOTPECCHH 10 1
HenpepsiBubie pynkuuu. IIponsBoanas 20 1
9 [ToBTOpEHnue, 0600IIeHNEe, CUCTEMATH3AIHS 5 5 0
3HaAHUHI
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 136 10 0
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IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KosmmmuecTBo yacos DJIeKTPOHHBbIE
Ne Mara uu@ppoBbIe
Tema ypoka KourpoJububie | IIpakrnueckue
n/n Bcero U3y4eHust odpa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
MHoecTBO, OIlepalliy Hal MHOKECTBAMU
1 [l : P 1 0 0 02.09.2023
M MX CBOMCTBA
2 Juarpammer Ditnepa-Benna 1 0 0 04.09.2023
IIpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO
3 P P 1 0 0 06.09.2023
amnmapara JiIs pemeHus 3a1ad
Panmonansubie unciia. OOBIKHOBEHHBIE U
4 JCCSITHYHBIC IPOOH, POIICHTHI, 1 0 0 08.09.2023
OCCKOHEYHBIC TIEPHOINIECKUE APOOH
Panumonansable unciia. OOLIKHOBEHHEIE U
5 JCCSITHYHBIC IPOOH, MPOIICHTHI, 1 0 0 09.09.2023
OCCKOHEYHBIC TIEPHOINIECKUE APOOH
[Tpumenenue npoOEH U IPOLEHTOB I
6 P P pott s 1 0 0 11.09.2023
penieHus MPUKIAAHBIX 3a1a4
I[Tpumenenue npoOEH U IPOLEHTOB IS
7 P P pott s 1 0 0 14.09.2023
penieHus MPUKIAIHBIX 3a7a4
elCTBUTENbHEIE yciia. PanmonansHele U
8 A . 1 0 0 15.09.2023
WppalMoHabHBIE YUCIIa
Bxonnast koHTpobHas paboTa.
9 Apugpmernueckue onepanuu ¢ 1 0 0 16.09.2023
NENCTBUTEIHHBIMU YUCIAMU
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10

AHanu3 KOHTPOJIBHOM paboThl. Moayib
JNIEUCTBUTEIILHOTO YUCJIa U €r0 CBOMCTBA

18.09.2023

11

[TpubnmkEHHBIC BRIYUCIICHUS, TTPABHIIA
OKpYTJICHHS, IPUKHUJIKA U OLIEHKA pe3ybTara
BBIYHUCIIEHUN

21.09.2023

12

OCHOBHEBIE MCTOABI PECIICHUA LCIIBbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

22.09.2023

13

OCHOBHEBIE MCTOABI PEIICHUA LNCIIBIX U
TpOOHO-pallMOHATFHBIX YPABHEHUH U
HEPABEHCTB

23.09.2023

14

OCHOBHBIE METO/IBI PEIICHUS IEITBIX U
JIPOOHO-PALIMOHANBHBIX YPaBHEHUHN U
HEPaBEHCTB

25.09.2023

15

MHOroueHsl OT OJJHOW MEPEMEHHOM.
Jlenenue MHOTOWIEHA HA MHOTOYJIEH C
octatkoM. Teopema bezy

28.09.2023

16

MHorousieHsl ¢ eabIMH K03 puiimenramu.
Teopema Buera

29.09.2023

17

Pemenue cucteM TUHEMHBIX ypaBHeHI/Iﬁ

30.09.2023

18

Pemenue cucteM TUHEMHBIX ypaBHeHI/Iﬁ

02.10.2023

19

Marpuiia CUCTEMbI JTMHEHHBIX YPaBHECHHI.
Onpenenurens MaTPUIBl 2X2, €T0
T€OMETPHUYECKU CMBICI M CBOMCTBA;
BBIYHCIIEHHE €r0 3HAYEHMS

05.10.2023

20

Omnpenenurens MaTPUIBI 2X2, €T0
T€OMETPHUYECKUN CMBICI M CBOWCTBA;
BBIUHCIIEHUE €70 3HAYECHUS

06.10.2023
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21

[IpuMeHeHue onpenenuTess A peleHus
CUCTEMBI JINHEWHBIX YPABHEHUN

07.10.2023

22

Pemrenne npukiaaHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

09.10.2023

23

Pemrenne npukiaaHbIX 3a1a4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

12.10.2023

24

KonTponbHas pabora: "PanmonansHele
ypaBHEHHUS U HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX ypaBHEHUN"

14.10.2023

25

AHanu3 KOHTpOJIbHON paboThl. DYHKIKSA,
crocoObl 3a7anus pyHKUMU. B3anmuo
obpatubie pynkumu. Kommnosunus GyHKINNR

13.10.2023

26

I'paduk dyakumumn. DnemeHTapHbBIC
npeoOpazoBaHus rpaGuKoOB GyHKITHI

16.10.2023

27

OO0nacTe ornpenesieHus] © MHOYKECTBO
3HaueHuni Gyaknuu. Hymu Gyakmmm.
[TpoMexxyTKH 3HAK MOCTOSTHCTBA

19.10.2023

28

UeETHbie 1 HEUETHBIE (PYHKIIHH.
[Tepnoanueckue pynakuun. [TpomexyTkn
MOHOTOHHOCTH (PYHKIIUU

20.10.2023

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKLIUH.
HauOoubliee 1 HauMeHblIee 3HAUCHUE
(GYHKIMU Ha IPOMEXKYTKE

21.10.2023

30

JIuneitHas, KBagpaTUyHas U JpoOHO-
JTUHeWHas QYHKIUH

23.10.2023

31

DeMeHTapHOe UCCIIE0BAHUE U IIOCTPOCHUE
rpauKoB 3TUX QYHKLIUI

26.10.2023
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32

DneMeHTapHOE UCCIIEIOBAHKIE U IOCTPOCHUE
rpaduKoB 3TUX QYHKUIUI

27.10.2023

33

CreleHsn ¢ 1eJIbIM [oKa3aTeiieM. buuom
Hrrorona

09.11.2023

34

CreleHsn ¢ 1eJIbIM [IoKa3aTeiieM. buaom
Hrrorona

10.11.2023

35

CrenenHas QyHKIHS ¢ HATYpajIbHBIM U
1enbIM nokazateneM. E€ cBolicTBa U rpaduk

11.11.2023

36

KounTtponbnas padota: "Crenennas QyHKIHS.
Eé coiictBa u rpaduk”

13.11.2023

37

AHanu3 KOHTPOJILHOU PabOTHI.
Apudmernueckuil KOpeHb HaTypaJIbHON
CTCTICHH U €r0 CBOMCTBA

16.11.2023

38

ApubMeTnuecknii KOpeHb HATYPATbHOU
CTEIIEHU U €r0 CBOMCTBA

17.11.2023

39

[IpeoOpa3oBaHs YUCTOBBIX BBIPAKECHHIA,
COJIepKalIuX CTENeHH U KOPHU

18.11.2023

40

[IpeoOpa3oBaHMs YUCTOBBIX BBIPAKECHHIA,
COJIeprKalIuX CTENeHH U KOPHU

20.11.2023

41

[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIA,
COJIeprKalIUX CTENCHH U KOPHU

23.11.2023

42

WppannonansHeie ypaBHeHUs. OCHOBHbIE
METO/Ibl PELLEHUS UPPALUOHAIIBHBIX
YpaBHEHUMU

24.11.2023

43

Wppannonansselie ypaBHeHUs. OCHOBHBIE
METO/Ibl PELICHUS UPPALIUOHATIBHBIX
YpaBHEHUU

25.11.2023

[okymeHT co3paH B anekTpoHHou dopme. Ne 37 ot 18.10.2023. UcnonHuutens: MuckuH B.A.

CrtpaHuua 23 n3 33. CtpaHuua co3gana: 18.10.2023 13:32

B SNIEKTPOHHbINA

=¥ TATAPCTAH



44

Uppanmonanbusie ypaBHeHus1. OCHOBHbIE
METO/Ibl PELIEHUS] UPPALIMOHAIBHBIX
YpaBHEHUM

27.11.2023

45

PaBHOCWIIBHBIE IEPEXO/IBI B PEILICHUH
HAPPALMOHAIIBHBIX YPABHEHUN

30.11.2023

46

PaBHOCWIIBHBIE TEPEXO0/IBI B pEILICHUN
APPALMOHAIIBHBIX YPABHEHUN

01.12.2023

47

PaBHOCWIIBHBIE IEPEXO0/IBI B PEILICHUN
APPALMOHAIIBHBIX YPABHEHUN

02.12.2023

48

PaBHOCWIIBHBIE TEPEXO0/IBI B pEIIEHNUN
APPALMOHAIIBHBIX YPABHEHUN

04.12.2023

49

CpoiicTBa u rpaduk KOpHs N-0i CTENEHU Kak
GbyHKIIMM 0OpaTHOM CTETICHH C HATypaJbHbIM
roka3zaTesieM

07.12.2023

50

CaoiicTBa 1 rpaduK KOPHS N-OM CTENEHU Kak
(GyHKIIMM 00paTHOM CTETNIEHU C HATYpajlbHbIM
roKazaTesieM

08.12.2023

51

Kontponbnas padora: "CoiicTBa 1 rpaduk
KOpHS n-oi creneHu. MppanuoHanbHbie
ypaBHEeHUA"

09.12.2023

52

AHanu3 KOHTpoJIbHOU paboThl. CTeneHs ¢
paloHaIbHBIM TIOKa3aTesieM U €€ CBOMCTBA

11.12.2023

53

CreneHb ¢ pallMOHATBHBIM [TOKA3aTENEM U €€
CBOMCTBA

14.12.2023

54

CreneHb ¢ pallMOHATBHBIM [TOKA3aTENIEM U €€
CBOMCTBaA

15.12.2023

55

IToxa3zaTtenbHast GyHKLUSA, €€ CBOWCTBA U

16.12.2023
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rpadux

56 Hcnonb3oBanue rpaibmca GbyHKIMM 15 1 0 0 18.12.2023
pelIeHUs ypaBHEHUH

57 Hcnonb3oBanue rpaibmca GbyHKIMM IS 1 0 0 91.12.2023
pelIeHUs ypaBHEHUH
[Toka3zarenbHblie ypaBHEeHUs. OCHOBHBIE

58 METO/IbI PEIICHUS TTOKA3aTEeIIbHBIX 1 0 0 22.12.2023
YpaBHEHHI
[Noxa3zaTenpHbIC ypaBHEeHUSI. OCHOBHBIC

59 METO/IbI PEIICHUS TTOKA3aTEeIbHBIX 1 0 0 23.12.2023
YpaBHEHHI
[Noxa3zaTenpHbIC ypaBHEeHUSI. OCHOBHBIC

60 METO/Ibl PEUICHUS MOKA3aTEIbHBIX 1 0 0 25.12.2023
YpaBHEHUM

61 KontponbHas padorta: "IlokazaTenbHas 1 1 0 98.12.2023
¢bynaknus. [TokazarenbHbie ypaBHEHUSA"

62 Amnanus KOI{TpOJ'IBHOI/I paboTsl. Jlorapudgm 1 0 0 99.12.2023
yucna. CBoiicTBa orapudma

63 Jlorapudm yucna. CroiicTa jorapupma 1 0 0 11.01.2024

64 Jlorapudm yucna. Cpoiicta norapupma 1 0 0 12.01.2024

65 JlecsiTuuHble U HATYpajibHbIE JOrapuMbl 1 0 0 13.01.2024

66 JlecsiTuuHble U HATYypajbHbIE JOrapupMbl 1 0 0 15.01.2024

67 [IpeoOpazoBanme BBIpAKEHUMN, COIEPIKALITUX 1 0 0 18.01.2024
JorapuQmsl

68 [IpeoOpaszoBaHme BIpAKEHUMN, COIEPIKALITUX 1 0 0 19.01.2024
JorapuQMsl

69 [IpeoOpazoBaHue BEIpaKEHUH, COAEPKALIIX 1 0 0 20.01.2024
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norapudmbl

70

Jlorapudmuueckas GyHKIus, €€ CBONCTBA U
rpadux

22.01.2024

71

Jlorapudmmueckas GyHKIuUs, €€ CBOMCTBA U
rpadux

25.01.2024

72

Wcnonb3oBanue rpaduxa GyHKIUM A5
peuieHus: ypaBHEHMI

26.01.2024

73

Wcnonb3oBanue rpaduxa GyHKIUH A5
peuieHust ypaBHEHUI

27.01.2024

74

Jlorapudmuuaeckue ypaBHeHus1. OCHOBHBIS
METO/IbI PEIICHUS JTOTAPUPMUUECKUX
YpaBHEHHI

29.01.2024

75

Jlorapudmuuaeckue ypaBHeHus1. OCHOBHBIC
METO/IbI pelIeHHs] JorapuPpMUIecKux
YpaBHEHUM

01.02.2024

76

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE
METO/IbI pelIeHUs] Jorapu(PpMUIecKux
ypaBHEHUM

02.02.2024

77

PaBHOCHIIbHBIE [TEPEX0/IbI B PEIICHUN
JIorapu(pMUUECKUX ypaBHEHHIMA

03.02.2024

78

PaBHOCHIIBHBIE TTEPEXO0/IbI B PEIICHUN
Jorapu(pMUYECKUX ypaBHEHHMA

05.02.2024

79

KonTponpHas pabota: "Jlorapupmuueckas
¢ynkuus. Jlorapudpmuueckne ypaBHeHUs"

08.02.2024

80

AnHanu3 KOHTpOJIbHOM paboTsl. CUHYC,
KOCHUHYC, TAHT€HC U KOTAHT'€HC YHCIIOBOTO
aprymeHTa

09.02.2024
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81 Cunyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC 1 0 0 10.02.2024
YHCIIOBOTO apryMeHTa

82 ApKCcHHYC, apKKOCHHYC U apPKTaHTEHC 1 0 0 12.02.2024
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC U apKTaHTE€HC 1 0 0 15.02.2024
YHCIIOBOTO apryMeHTa
TpuronomeTrpuveckas OKpy>KHOCTb,

84 ompeieJIeHue TPUTOHOMETPHUECKIX 1 0 0 16.02.2024
(YHKIIHMI YUCIOBOrO apryMeHTa
Tpuronomerpudeckast OKpY>KHOCTb,

85 oTpeieTICHNEe TPUTOHOMETPUUIECKUX 1 0 0 17.02.2024
(YHKIIMI YUCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJITBI 1 0 0 19.02.2024

87 OcCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYITHI 1 0 0 22.02.2024

88 OcCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJTBI 1 0 0 23.02.2024

89 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJTBI 1 0 0 24.02.2024

9 Hpeo6pa3ouBaHI/Ie TPUTOHOMETPHUYECKIX 1 0 0 96.02.2024
BBIpOKECHUN

o1 Hp606paSOvBaHI/Ie TPUTOHOMETPHUYECKIX 1 0 0 99.02.2024
BBIpOKCHUN

92 Hp606paSOvBaHI/Ie TPUTOHOMETPHUYECKIX 1 0 0 99.02.2024
BBIpOKCHUN

03 Hpeo6pasovBaHI/1e TPUTOHOMETPHUUYECKUX 1 0 0 01.03.2024
BbIpaKEHUH

94 Pemenune TpUroHOMETpUUECKUX YPABHEHUI 1 02.03.2024

95 Pemenune TpUroHOMeTpUUECKUX YPAaBHEHUI 1 04.03.2024

96 Pemenune TpuroHOMeTpUUECKUX YPAaBHEHUI 1 07.03.2024
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97 Pemienne TpUroHOMETpUYECKUX YpaBHEHUN 1 0 0 08.03.2024

98 Pemienne TpuroHomMeTpruUeCKX ypaBHEHUM 1 0 0 09.03.2024

99 Pemrenne TpuroHomMeTprUUeCKMX YpaBHEHUM 1 0 0 11.03.2024

100 Pemenune TpuroHoMeTpUUECKUX YpaBHEHUI 1 0 0 21.03.2024
KonTtponsHas paboTa:

101 "TpUroHOMETpUUYECKUE BHIPAKEHUS U 1 1 0 22.03.2024
TPUTOHOMETPHUUYECKHE ypaBHEHUS"
AHanu3 KOHTPOJILHOU PaOOTHI.

102 HocneJIOBaTenLHOCTI/I: CTOCOOBI 3aTaHHS 1 0 0 01.04.2024
noclexoBaTelIbHOCTEN. MeToI
MaTeMaTUIeCKON WHIYKIINU
MOHOTOHHBIE U OTpaHHYCHHBIE

103 MoCJIeIOBaTeIbHOCTH. VIcTOpHs aHamm3a 1 0 0 04.04.2024
0ECKOHEYHO MaJIbIX

104 ApubdmMernueckas mporpeccust 1 05.04.2024

105 ['eomeTpuueckas nmporpeccus 1 06.04.2024

106 beckoneuHo yOpIBaromas reoMmeTpudeckas 1 0 0 08.04.2024
porpeccust

107 Cymma 6eCKOHe?HO yOBIBaromiei 1 0 0 11.04.2024
reOMETPUYECKON IPOrpecCuu

108 JIMHEHHBIN ¥ SKCTIOHECHIIMATBHBIN POCT. 1 0 0 12.04.2024
Yucno e. opmya CIIOKHBIX TPOIIEHTOB

109 JIuHEeNHBIN ¥ SKCIIOHEHIMATIbHBIN POCT. 1 0 0 13.04.2024
Yucno e. Popmyria CI0KHBIX POLIEHTOB

110 Vcnonb3oBaHue MPOrpecCru ISl peIieHust 1 0 0 15.04.2024
peanbHBIX 33]a4 IPUKIIAHOTO XapaKTepa

111 KonTtponsHas pabora: 1 1 0 18.04.2024
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"[locnenoBaTenbHOCTH U Mporpeccun”

112 AHanu3 KOHTPOJILHOU PalbOTHI. ) 19.04.2024
HenpepbiBHBIE QYHKIIMH U X CBOICTBA

113 Touxa pi13pLIBa. ACHMIITOTHI TPaQHUKOB 90.04.2024
byHKIHI

114 CpoiicTBa (PyHKIMI HEMTPEPHIBHBIX HA 99 04.2024
OTpe3Ke

115 CpoiicTBa (pyHKIIMI HEMTPEPHIBHBIX Ha 95.04.2024
OTpe3Ke

116 Metoa HHTEpBAJIOB /ISl PEIICHUS 96.04.2024
HEPaBEHCTB

117 Mertoa MHTEpBaJIOB AJIS PELICHUs 97 04.2024
HEpPaBEHCTB

118 Mertoa MHTEpBaIOB AJIS PELICHUs 99.04.2024
HEpPaBEHCTB

119 HpHMer:HHe CBOMCTB HENPEPHIBHBIX 02.05.2024
GyHKUUMH U1 pelieHus 3a1a4

120 HpHMer:HHe CBOMCTB HENPEPbIBHBIX 03.05.2024
GyHKUUH U1 peleHus 3a1a4

121 [lepBas u BTOpast Ipou3BOIHbIE HYHKIIUN 04.05.2024

122 OnpeneneHH“e, re€OMETPUUECKUI CMBICIT 06.05.2024
IIPOM3BOJHOM

123 OnpeneHeHHve, ¢bu3nveckuit CMbICI 09.05.2024
MIPOM3BOHOM

124 VYpaBHeHHe KacaTelnbHOM K rpaduky 10.05.2024
byHKIIMH

125 VYpaBHeHHe KacaTeIbHON K rpaduKy 11.05.2024
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byHKIIMH

126 [Ipon3BoaHBIE STIEMEHTAPHBIX (PYHKIUN 1 13.05.2024

127 [Ipon3BoaHBIE 2TIEMEHTAPHBIX (PYHKIUN 1 16.05.2024

128 [IpousBoaHast CyMMBI, HponsBene}Ums[, 1 0 17 05.2024
YaCTHOTO Y KOMIIO3HUIIHH (DYHKITUI

129 [TponsBoaHas CyMMBI, npomBeneIims[, 1 0 17 05.2024
YaCTHOTO ¥ KOMIIO3UIIHH (DYHKITUH

130 [IpounsBoaHas CyMMBI, npomBeneIims[, 1 0 18.05.2024
YaCTHOTO U KOMIIO3HIIHH (DYHKITUI

131 Kountponsnas pabora: "[Iponssoanas” 1 1 20.05.2024
AHanu3 KOHTPOJbHOU paboThl. [loBTOpEHME,

132 00001IeHNEe, CUCTEMAaTH3aIMs 3HAHU: 1 0 23.05.2024
"YpaBHenus"

133 HOBTOPGVI:II/IG, 060611"16H1/Ie, CHCTEMAaTH3aLH 1 0 93.05.2024
3HaHui: "OyHKIMN

134 Hrorosas koHTpobHas paboTa 1 1 24.05.2024

135 Hrorosas koHTpobHAs paboTa 1 1 24.05.2024

136 AHanu3 KOHTPOJIbHON paboTHI. HOBT(jpeHI/Ie, 1 0 95.05.2024
000011eHIe, cUCTEMaTH3aIUs 3HAHUT

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

* Maremaruka: anreOpa 1 Hadajla MaTEMaTHICCKOTO aHaJIn3a, TeOMETPHSI.
Anrebpa 1 Hauaja MaTeMaTudeckoro aHanuza, 11 knacce/ Konsrun 10.M.,
TkaueBa M.B., ®enoposa H.E. u npyrue, AkuimonepHoe 00111eCTBO

«H?:II&TCJIBCTBO «HpOCBGH_IeHI/Ie»

METOAUYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

Marematuka: anrebpa U Hadajga MaTeMaTHYECKOTO aHalnu3a, reoMeTpus. Anredpa
U Havajla MaTeMaTudyeckoro aHanusa. 10-11 kiaccel: 6a30BbIi U yriTyOJI€HHBIN
ypoBHH: yueOHuk / III.A. Anumos, FO.M. Kossirun, M.B. Tkauésa [u np.]. - 11-e

u31., crep. - Mocksa : [Ipocserienne, 2023. - 463, [1].

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

* http://window.edu.ru/ DnexrpoHHas OHOIHOTEKA YYCOHUKOB U METOAMYSCKUAX
MaTepUaJIOB

* http://www.math.ru Martepuaisl mo MmaTemMaTiuke B EqMHON KOJUIEKITUN
(POBBIX 00pPa30BaTEIHHBIX PECYPCOB

* http://www.bymath.ne t 'azera «Matemaruka» M3natenbckoro goma «Ileproe
CEHTAOPS»

* http://www.uztest.ru 3agaun 1o reoMeTpun: HHGOPMAITMOHHO-TIOUCKOBAS
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http://window.edu.ru/
http://www.math.ru/
http://www.bymath.ne/
http://www.uztest.ru/

cucTeMa

* http://www.etudes.ru MaremaTrueckoe 00pa3oBaHue: MPONLIOE M HACTOSIIIEE.
HHTepHETOMOIMOTEKA [T0 METOAMKE MIPEIO1aBaHUs MATEMATHKH

* http://www.exponenta.ru IToptanx Allmath.ru — Bcs maTematnka B oiHOM
MECTe

* http://www.allmath.ru TTpuknannas MaTemMaTHKa: CIPAaBOYHUK MATEMATHYCCKUX
(GopMyII, IPUMEPHI U 3a7aui C PEIICHUSIMHU

* http://math.rusolymp.ru 3agaunuk a1 HOArOTOBKH K OJIMMITHAaM 110
MaTEMaTHKE

* http://tasks.ceemat.ru 3anumarenbHas MaTemMaTHKa — OJIMMITHA/IbI, UTPHI,
KOHKYPCBI [0 MaTEMATHKE IS [IIKOJIbHUKOB

* http://www.math-on-line.com MaTtemaTtnueckre OJMMITHA/IBI JJIS IHKOJIBHUKOB
* http://www.olimpiada.ru Marematudeckie OJMMITHABI U OJIUMITHATHBIC

3a1a4un
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CtpaHuua 32 n3 33. Ctpanuua cosgara: 18.10.2023 13:32 o TATAPCTAH


http://www.etudes.ru/
http://www.exponenta.ru/
http://www.allmath.ru/
http://math.rusolymp.ru/
http://tasks.ceemat.ru/
http://www.math-on-line.com/
http://www.olimpiada.ru/

[okyMeHT co3aaH B anekTpoHHon popme. Ne 37 ot 18.10.2023. VicnonHuTens: MuckuH B.A. ' 3IEKTPOHHbIN
Crpanuua 33 13 33. CtpaHuua cos3gara: 18.10.2023 13:32 m¥ TATAPCTAH
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