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MNOACHUTEJIBHASA 3AIINCKA

Y4aeOHsplii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIIACTCS
OTHUM W3 HamboJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
IOCKOJIBKY, C OJJHOW CTOpPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IpPYroil CTOPOHBI, (hOpMUPYET
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4aroluXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOECHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OopMyIHpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOI hopMme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOro aHalu3a 3aKiaJ/lbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUsI 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH Pa3BUTUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOMN XH3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMH ajireOpbl M MaTeMaTHYEeCKOrO aHajlu3a pa3BHBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJIECHHSI C TIOMOIIBIO MHIAYKLUHUH U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IIeHNEe W KOHKpPETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUPYET
KpPEaTUBHOE U KPUTUUECKOE MBILIJICHUE.

B xoxe u3yuyeHusi yueOHOro kypca «Ainredpa v Hayalla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3aj1ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
UHTEPHpPETallMd  TOJIYYCHHBIX  pElIeHW#, 3HaKOMATCS €  MOpUMepaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIIAIOIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHblil Kypc 00ianaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOUIUMN
(GbOpMHPOBAHUIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduxky ydeOHOi
JEATEeIIbHOCTH, TpeOyromed MpOoAOKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYECKOTO
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BbIAEIEHBI CIEAYIOUINE COAEPKATEIbHO-METOANYECKUE TUHUM: «YHucna



U BBIYUCIICHU», «DyHKINU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauamna
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa M JOorHkKa». Bce OCHOBHBIE
COJIEPKATEIIBHO-METOIUUECKUE JIMHUM HW3Y4aroTCsd Ha IPOTSHKEHHH [JBYX JIET
oOyueHHusi Ha ypOBHE CPEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOIOJIHSIS
JIpYyr Apyra U MOCTENEHHO HAChIAsACh HOBBIMM T€MaMH W pasjenaMu. J[aHHBIHA
yU4eOHBI KypC SIBISIETCS MHTETPAaTUBHBIM, TIIOCKOJIbKY OOBEIUHSIET B cebe
COJIEp)KaHUE HECKOJIbKUX MAaT€MAaTUYECKHX JUCUUIUIMH, TaKhX Kak anreopa,
TPUTOHOMETPHSI, MAaTEMATHYECKUI aHaIW3, TEOPUS MHOKECTB, MaTeMaTHYeCKas
jgoruka u apyrue. Ilo Mepe Toro kak oOyuaromiuecs OBIaJeBarOT Bc€ Ooiee
HMIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIEI0BaTENbHO (popmupyeTcsa u
COBEPIIECHCTBYETCS YMEHHME CTPOMTh MAaTEMaTHYECKYH0 MOJIEIb PEaJbHOM
CUTYallUH, IPUMEHATh 3HAHUS, NOJyYCHHbIE TP U3YYEHHH Y4EOHOro Kypca, s
pELICHUs] CAMOCTOSITENBHO C(HOPMYIMPOBAHHOM MAaTeMaTUYECKON 3aauM, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopepxarenpbHO-MeTOAUYECKas: JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oouiero
oOpa3oBaHusi oco0oe BHUMaHHE yzAensercs  (OpPMHUPOBAHHIO  HAaBBIKOB
pPalMOHAJIBHBIX BBIYMCIICHUM, BKIIIOYAIOIIMX B €0 MCHOJIb30BAaHUE Pa3IMYHBIX
dbopM 3amucu YHMCla, YMEHUE JenaTb NPUKUAKY, BBIMOJHATH MPUOIMKEHHBIE
BBIYKCIICHUSI, OLICHHBATh YUCJIOBBIE BBIpAXKEHUS, pabOTaTh ¢ MaTeMaTUYECKUMU
KOHCTAHTaMU. 3HAKOMbIE OOYy4YaloIMMCS MHOXECTBA HAaTypalbHbIX, LEJbIX,
PAaUMOHAIBHBIX W JCWCTBUTENBHBIX  YHCET  JIONOJHAKOTCS  MHOYKECTBOM
KOMIIEKCHBIX 4HCeld. B KakIoM H3 3THX MHOXECTB PpPacCMAaTPUBAKOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud U ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
pPalMOHAIBHBIX M MPPALMOHAIBHBIX YUCEN, apU(PMETHUECKUE ONEPALIMH, a TaKkKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
biarogapst mocnegoBaTEIbHOMY PACIIMPEHHUIO KPYyra HCHOJIB3YEMBIX YHCENT U
3HAKOMCTBY C BO3MOXXHOCTSIMHM HX MPUMEHEHHUS JJI1 PELICHUs PAa3IMYHbIX 3a/1a4
dbopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATeMAaTUKU KaK HayKu U €€ poJiH B
MOCTPOCHUU MOJIEJEeH peaJbHOTO MHUpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHue |
KOHKpETH3aLusl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCs HA MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0Opa3oBaHUs, MOCKOJBKY B KaXIOM
pasaene IIporpamMmbl TPEAYCMOTPEHO pPENIEHME COOTBETCTBYHOIIMX 3anad. B
pe3ynpTaTe OOYyYalOlIUECs OBJAJEBAIOT PA3IMYHBIMU METOJAAMU  PEIICHHS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U



TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
colepKamux ImapaMerpsl. lloslydeHHbIE yMEHHs IIMPOKO HCIIOJIB3YIOTCA IIPU
UCCIIEOBaHUM (PYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PELICHUH NPUKIAJIHbBIX
3a]a4 U 3aJa4 Ha HaXOKJCHUE HanOOJBIIMX U HAUMEHBUINX 3HAYEHUH (PyHKLUU.
JlanHast copep:karenbHas TMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMIOJHATH  pacu€Tel 1o  (opmymnam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHM, a TAaKXKe BBIPAKECHUU,
COJIEpKaIINX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepyaja  IPOUCXOJWUT  JAJBHEWIIEEe  pa3BUTHUE  AJTOPUTMUYECKOIO U
aOCTPaKkTHOTO MBILUIEHUs O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JE€TyKTHUBHBIX
paccyxaeHuil, paboOTl €  CHMBOJBHBIMU  (QopMamMu,  MpPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB U HEPABEHCTB. Anre0Opa
npemyaraeT 3(QQEKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ1a4, HAIJIAHO JTEMOHCTPUPYET CBOUM BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BAaHUE (PYHKUMU 7S pelieHus 3a1ad U3 APYruX y4yeOHBIX
MPEIMETOB U PEATIbHON U3HU TECHO CBS3aHO KaK C MATEMaTHYECKUM aHAJIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OosbllIOE BHUMaHUE
ynensiercs: (popMHpOBaHUIO YMEHHUS BbIpakaTh (OpMyJaMH 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCJIENIOBaTh IONY4YEHHbIE (DYHKIIMH, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeTbHON TUHUN HAIleJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4yHOi (opme: aHATUTHYECKOU, rpaduueckoid u cioBecHO. Ero u3yuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUM.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKoro aHaliu3a MO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYyTI KaK MaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYMHBIX OOYyYarOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpauky  CIOXKHBIX (YHKIMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TipolieccoB. JlaHHas coaepkareibHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOJAWTh HAWJIy4dllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/la4ax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHY€CKOrO



aHalln3a CrIocOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (OPMajbHO-JIOTHUYECKOTO U
KPEaTUBHOIO MBIIUICHHS, (POPMUPOBAHUIO YMEHUN pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydaroniyecs: y3HalT O
BBIJIAIONIUXCST pe3ysbTaTaX, MOJYUYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOs IIEeMEHThl TEOpPUHM MHOXKECTB M MAaTeMaTH4YEeCKOW JIOTMKH. TeopeTHuKo-
MHO>KECTBEHHBIE MTPEICTABICHHS MPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MaTeMaTHKU
U TpejiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONINI BCe pa3feibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JUCHMIUIMHBL M MX MNPWIOKEHUs B eauHoe 1enoe. [losromy BaxkHO nath
BO3MOXXHOCTh OOYyYaromiemMycsi TMOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHOW MAaTeMaTHUKH U WCIOJIb30BaTh €T0 JJIS BBIPAKCHHS] CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MAaTE€MaTHKA KaK HayKd CIeAyeT TpU3HAThH
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTHUYECKON JIOTMKH CIIOCOOCTBYET PAa3BUTHUIO JIOTUYECKOTO MBILUICHHUS
o0yJaroumxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYKJIEHUSI Ha OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa © Hadajga MaTEMaTHYECKOTO aHaIHM3a
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEITUPOBAHUS, KOTOPHIE MPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOEHUSI MOJIENEH pealbHBIX
CUTyalluli, HCCJEeNOBaHUS O3TUX MOJENEH ¢ MOMOUIbIO ammapara ainreopbl U
MaTEeMaTHUYECKOr0 aHalli3a, WHTEPIPETAllMyd MOJyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KX/IbIM U3 pa3/ieioB MPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJIsl PelleHUs NPUKIaIHbIX 3axad. llpu
pellleHn:  peambHBIX  MPAKTHYECKUX  3adad  oOydaromuecs  pa3BUBAIOT
HAOIOJaTeIbHOCTh, YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M  KOHKPETU3UPOBATh  MPOOJIEMY.
JlesiTenbHOCTh 1O (DOPMHUPOBAHUIO HABBIKOB pEIICHUS MPUKIAIHBIX 3a7ad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa u Havyana
MaTEeMaTHYECKOTO aHATU3ay.

Ha wusydyenne yueOHOro kypca «AnreOpa W Hayajla MaTeMaTH4YE€CKOIrO
aHanu3a» orBogutcs 272 yaca: B 10 kmacce — 102 yaca (3 yaca B Henento), B 11
kiacce — 102 yaca (3 yaca B HezieIi0).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonanpupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OecKOHEUHbIE Iepuoandeckue apobu. Ilpumenenue npoOell U NPOLUEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUM U PEAIbHOM KU3HH.

JleiicTBATENBHBIE 4YHMCIA. PalnuoHaJBHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepauMu € JICWCTBUTEIBHBIMU  yHclIaMd.  Moayib
JNEHCTBUTENBHOTO Yncia U ero cBoiicra. [IpubnmkEHHbIEC BBIUMCIICHUS, ITpaBUIIa
OKPYIJICHHS], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenpiM mnokaszarenemM. buHoMm Hperotona. Hcenmonbe3oBaHue
NOAXOASIIEH (OPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJIS1 PELICHUS TPAKTUYECKHUX
3a/1a4 U MPEACTABIICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypaIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palUMOHAIBHBIM II0KAa3aTEIeM U €€ CBOWCTBA, CTENEHb C
JEHUCTBUTEIBHBIM I0KA3aTEIIEM.

Jlorapugm uyucna. CpoiictBa norapu¢pma. JlecaTnyHble U HaTypaJbHbIE
JorapuMsl.

CuHyC, KOCHUHYC, TaHI€HC, KOTAHTE€HC YMCIOBOTO apryMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUs M YpaBHEHMs-CleICTBHs. HepaBeHCTBO,
peleHrne HepaBeHC CTBA.

OCHOBHBIE METObI PEIICHUS LIETbIX U APOOHO-PALIMOHATIBHBIX YPABHEHUHN U
HEPAaBEHCTB. MHOrOWIEHBl OT OJHOW IEpeMEHHOW. JleneHue MHOrowieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiessl ¢  LEJIBIMUA
koapurmentamu. Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUN, COJEPKAIINX CTEICHU U KOPHHU.

HppauroHansHble yYpaBHEHHMUS. OcCHOBHBIE METO/IbI peLIeHus
UPPALMOHAIBHBIX YPaBHEHUIA.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOJIbI PELICHHS IOKAa3aTEIbHBIX
YPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOTapru(MBbI.

Jlorapupmuueckue YPaBHEHHS. OcHOBHBIE METO/IbI perieHus
Jorapu(pMUUECKUX YpaBHEHHIA.



OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPHUYECKUX BBIPAKEHUN. PellleHre TPUrOHOMETPUYECKUX YPAaBHEHUIA.

Pemienne cucrem JNMHEWHBIX ypaBHEHWH. MarTpuiia CHUCTEMbBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTens MATpUlbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENS ISl PELICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIagHbBIX 3aJlad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanume TMOCTPOEHHOM MOJENU C
MOMOILBIO MaTPHUIL U OTIPEIETUTENECH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHON CUTyallUH C ITOMOUIBIO
YpaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad U3 pa3IMYHbIX 00JIacTell HayKu U peasibHOMN
KU3ZHU.

@OyHkuuu U rpadpuku

@yHkus, crnocodbl 3amgaHus (QyHkiuu. B3anMHO o00patHble (QYyHKIUU.
Komno3zummss @yukuuii. I'papuk  yHKmu. DneMeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO6nacTh ompeneneHuss U MHOKeCTBO 3HaueHud ¢ynkumu. Hymu yskium.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
byukiuu. [IpoMexxyTku MOHOTOHHOCTH (GYHKIUU. MakCUMyMbl U MUHUMYMBbI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-MHEWHasT (DYHKUIMU. DIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

Crenennast GyHKIHS ¢ HATYypaJIbHBIM U II€JIbIM TOoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OHW CTENEHU Kak (PYHKIMKA OOpaTHOM
CTEIEHH C HATYpaJIbHbIM MTOKA3aTEIIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 peIIEHUs YpAaBHEHUH.

TpuronomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

QOYHKIIMOHAJIBHBIE 3aBUCUMOCTH B pEAJbHBIX MPOIECCaX U SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIeAOBaTEIbHOCTEH. MeTox
MaTeMaTUYEeCKON MHIYKIWU. MoOHOTOHHBIE U OTPaHUYCHHBIC
nocyen0BaTeIbHOCTH. MICTOpHsT BOSHMKHOBEHUSI MAaTeMAaTHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

ApudmeTrnueckast 1 reOMETpHUEcKas mporpeccur. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUYECKON



IIPOrpecCcHu. JINHEVHBIN U 3KCITOHEHIMAIBHBIN pocT. Yucio e. Popmyia CI0KHBIX
npoleHTOB. Mcrnosib30BaHWE TIPOTrPEecCUH IS PEIICHUS peajbHbIX 3a/1ad
MIPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOxkecTBO, oOmnepaluyu HajJ MHOXKECTBAMHA M WX CBOMCTBa. JluarpaMmsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUSL PEAJbHBIX MPOLECCOB M SIBJICHUW, MPU PEIICHUM 33aJa4 HU3 APYTUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTAa, CIEICTBHE,
JI0Ka3aTEIbCTBO, PABHOCHUJIBHBIC YPABHEHHS.

11 KIIACC

Yucsia ¥ BbIYMCICHUS

Harypansnbie u nensle uncna. [IpumeHeHne NMpuU3HAKOB JIEIMMOCTH LIEJIBIX
yuces, HauOonplui oOuui aenurens (nanee — HOJl) u HamMeHbliee oOiiee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, anropurmMa EBkinuaa A penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KomnnekcHsle umcna. AnreOpanyeckas W TPUTOHOMETpHUUYECKas (POpPMbI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMeTHYECKHE Omnepanuu C KOMIUIEKCHBIMU
yuciamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW TMJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMIUIEKCHBIX YHCEI Ul pelieHus (PU3UUECKUX U T€OMETPUUECKHX 3a/1au.

YpaBHeHMs U HEPABEHCTBA

CucreMa H COBOKYIHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIECTBUA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. Penienrne TpuroHoMeTpUIECKUX HEPABEHCTB.

OCHOBHBIE METOJABl PEIIECHUS TOKA3aTeNbHbIX U  JIOTapU(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALNOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PELICHHS] CUCTEM M COBOKYITHOCTEH palOHAJIBHBIX,
UPPALMOHATIbHBIX, IOKA3aTEeIbHBIX U JIOTapU(PMHUUECKUX YPaBHEHHIA.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MapaAMETPaMHU.

IIpumeHeHne  ypaBHEHMH, CHUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJady M3 pa3IMyHbIX 00JacTeil HayKu WU peaibHON
YKW3HU, UHTEPIIPETALNS MIOJYyYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPAPUKH



I'paduk xommozunmu Qyukumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPABEHCTB Ha KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IpaUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIUH AJII HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NpPHU PEUIEHUHU 3a7ad W3 JIPYTUX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hauana MaTeMaTH4eCcKOro aHajan3a

HenpepoiBHble ¢GyHKIMM W UX cBoMcTBa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkiui. CBoiicTBa (GYHKIMHA HENPEpPHIBHBIX Ha OTpe3ke. MeToj
WHTEPBAJIOB JUIsl PEIICHUs HEpaBeHCTB. l[IpuMeHeHue CBOICTB HeENpephIBHBIX
GyHKUMNA 11 pelieHus 3a1ay.

[lepBas u BTOpas npousBoaHbIe GyHKIMU. OnpeneneHue, reOMeTpUIEeCKUi 1
(U3MYECKUIl CMBICI TPOU3BOJAHON. YpaBHEHUE KacaTeabHOM K rpaduKy QyHKIUU.

[IpousBoanbie  snemeHTapHbIX  (QyHKiud.  [IpousBomHass ~ CyMMBl,
IIPOU3BENICHUS, YACTHOTO U KOMIIO3UIIUHN (YHKITHI.

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEMpepbIBHON (YHKLMHU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKIEHUS HAWIYUIIEro pEHIeHUs B
NPUKIIAIHBIX 3a/Jadax, Uil ONpPEACIIEHUS CKOPOCTH M YCKOPEHUsS IpoLecca,
3aJIaHHOTO (HhOPMYJIOH 1K TpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TE€pBOOOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHKkIui. [IpaBuina HaxoxIeHUs TepBOOOPA3HBIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uaTerpana no Gopmyne Hetorona-Jleionua.

[IpumMeHeHnue uHTErpana A HAXOXIACHUS IUIOUIAJAeH IUIOCKUX (QUryp H
00BEMOB T€OMETPUUECKUX TEJL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTu4ieckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0 U depeHInaTbHbIX
YPAaBHEHHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00yUaroIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBaTh C COLMAJIBHBIMA HWHCTUTYTAMU B COOTBETCTBUH C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

C(OPMUPOBAHHOCTh POCCUHCKOMN I'pa)KAAHCKOW HIEHTUYHOCTH, YBAXKEHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUNCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB M POCCUICKON MaTeMaTUYECKON IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JIOCTHKEHUH B JPYrUX HayKaxX, TEXHOJOTHsX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHUE JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJECHUS, CBSI3aHHOTO C NPAKTUYECKUM
IPUMEHEHUEM JIOCTHOKEHUN HAYKM W JESITEIBHOCTBIO YYEHOrO, OCO3HAHME
JMYHOTO BKJIa/1a B TOCTPOCHUE YCTONYUBOIO OYIyIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PELICHUM, pacCyXI€HH, BOCIIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEepecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-03/J0POBUTEIBHOM E€ATEIbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYyJy, OCO3HAaHUE LIEHHOCTU TPYAOIIOOUsl, HHTEpeC K
paznuuHbiM  chepaM  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C



MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HECHHBIC ILJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTEeMaTHUYeCKOMY  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpYKalollel Cpeabl, IJIAaHUPOBAHUE IIOCTYNKOB W OIIEHKH HMX BO3MOKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEUeCKOW IesATEIbHOCTH, 3TaloB ¢
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue aeficTBus:

BBIABJIITD U XapAaKTEpU30BaTh CYILECTBEHHBIC INPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLUEHUH MEXAy TMOHATUAMH, (OPMYIUPOBATH
OIpeJeNeHHs MOHATUN, YCTaHABINBATh CYUIECTBEHHBIN MPU3HAK KlacCU(DUKaALUH,
OCHOBAaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTb U MOPeoOpa3oBBIBaTh  CYXKICHHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOLIHE, YCIOBHBIE;

BBISABJISITh MAaTEMATUYECKAE 3aKOHOMEPHOCTH, B3AUMOCBSI3H U IPOTUBOPEUHS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEP)KICHUAX, MpEeAsiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;

JleJIaThb BBIBOABI C UCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX W
VHIYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIFOUEHUH 110 aHAJIOTUH;



MPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUM
(mpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, PUBOUTEH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHus ydeOHOW 3anayd  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHWS, BBHIOMpATh HauOoJiee TMOAXOAAIMA ¢ yIETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebcKne AeCTBUS:

WCIIOJB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO ITO3ULIAI0, MHECHHE;

MPOBOJAUTH CaMOCTOATENILHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHNE
110 YCTAaHOBJICHUIO OCOOCHHOCTEN MAaTeMaTH4eCKOro 0ObeKTa, SIBJIICHU, MpoLEecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMHU, SABICHUSMHU, POIECCAMM;

CaMOCTOSITENIbHO (HOpMYJIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
MPOBENEHHOTO  HAOJIOJIEHUS, HUCCIIEIOBAHUS, OILIEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOLECCA, a TAKKE BBIJBUIAThH
MPEANOJIOAKEHUS O €T0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBIABJIATh AeUIMTH MHPOPMAIINK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOIIPOC U JIJISI PEILLICHUS 3a]1auu;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IUYHBIX BHUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OIICHUBATH HaJIEKHOCTh nHpopmManu 1o CaMOCTOSATENIbHO
c(hOpMYJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

OO0wmenne:

BOCIIPUHUMATh U OPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOIIEHUS], SCHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUS II0 XOAY PELICHMs 3aJayH,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B X0/ 00CYXXJIeHUS 33/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOJieMbl, pelaeMol 3aJaud, BbBICKA3bIBaTh MWJIEM, HALCJIEHHbIE Ha IIOMCK



pELICHUs], CONOCTABIATh CBOM CYXKIEHUS C CYXKICHUAMH JPYIUX YYaCTHUKOB
nuainora, oOHapy>KUBaTh Pa3jIM4Me M CXOJCTBO IMO3UIIUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3yJbTAaThl PEHICHUS 3a/layu, SKCIIEPUMEHTa, UCCIEOBaHUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHHS C YYETOM 3aaady
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIE YHHBepcaJbHbIe y4eOHbIe JeHCTBUS

Camoopranusanus:

COCTaBIISATh ILJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

BJIAJCTh HABBIKAMHM  TIO3HABATENBHON  pedieKCMH  KaK  OCO3HAHMS
COBEpIIAEMBIX JCHUCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI MpoIlecca U Pe3ysibTara PEIICHHs
MaTeMaTUYECKOM 3aauu;

MPEABUIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aauH,
BHOCHUTH KOPPEKTHUBBI B JEATECIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBIACHIATH MPUUUHBI
JOCTIDKEHUSI WIIM HEJIOCTHIKEHUST PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHasl 1eITEIbHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TMpU pelIeHUd Y4YeOHBIX 3a7ad, MPUHUMATHL I1I€JIb COBMECTHOM
NeSATEebHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JIOrOBapWBAThCs, OOCYXJAaTh TMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOMIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paldoThl (00CyXaeHus, 0OMEH MHEHUH,
«MO3TOBBI€ IITYPMBD» W WHBIC), BBINOJHATH CBOK YacTh pabOThl U
KOOPAMHUPOBATh CBOU JEHUCTBHUS C JPYTMMH YJIEHAMH KOMAaH[bI, OIICHUBATH
Ka4ueCTBO CBOETO BKJaja B OOIIUIN MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICHCTBUSI.

IHNPEAMETHBIE PE3YJIBTATBI



K xonmy obOydenus B 10 kiacce oOy4aromuics TOJYYHUT CIETYIONTUE
MpeIMETHbIE PE3yJIbTaThl MO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOTro aHaIU3a:

Yucaa 1 BBIYUCTCHUA:

CBOOOJHO OIEPUPOBATH TOHATHIMH: PAITHOHAIBHOE YHCIIO, OCCKOHEYHAS
nepuoaudeckass JIpoOb, TPOIEHTHI, HWPPAUOHATLHOE YHCIO0, MHOXKECTBA
palMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

MPUMEHSITh JIpOOM W TPOLIEHTHI ISl PEUIeHUsS MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSTH NMPUOIMKEHHBIE BBIYMCIICHUS, MTpaBUiIa OKPYTIICHUS, PUKUIKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;

CBOOOJIHO ONEpPUPOBATh TOHSATHUEM: CTENEHb C IEJbIM I[OKa3aTelieM,
MCIIOJIB30BaTh MOJIXOASIIYI0 (POpMY 3alucH JEHCTBUTEIBHBIX YUCE JJIS PEIICHUS
MPAKTUYECKUX 3a7a4 U MPECTABICHUS JAHHBIX;

CBOOOJHO OIEPUPOBATH MOHATUEM: APUPMETUUECKUN KOPEHb HATypajIbHOU
CTEIICHU;

CBOOOJTHO OTIEPUPOBATH MOHATHUEM: CTETICHb C PAIMOHAIBHBIM MTOKa3aTelIeM;

CBOOOJTHO OIEPUPOBATH TMOHATUAMM: JIOTapu(dM YwKcla, AECATHUYHBIE W
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOIHO OMEPUPOBATh MOHATUSMH: CHUHYC, KOCHUHYC, TAHI€HC, KOTAHICHC
YHCIJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSIMU: aPKCUHYC, APKKOCUHYC U apPKTAHI€HC YHMCJIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITHSIMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPAaBHEHUS U YPABHEHUSI-CIICICTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

MPUMEHSTh pa3jIMuHble METOIbl PEIICHUS pAIMOHAIBHBIX M JAPOOHO-
pallMOHANIBHBIX YPABHEHUW, NPUMEHSATH METOJ WHTEPBAJIOB [JI1 PEUICHUS
HEPABEHCTB;

CBOOOJTHO OTEPUPOBATH TMOHATUSAMH: MHOTOYJIEH OT OJHOW MEepPEeMEHHOM,
MHOTOWICH C TenbiMi Kod(UIMeHTaMu, KOPHU MHOTOWICHA, MPUMEHSThH
JIEJICHUE MHOTOYJICHAa HA MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUJIs1 pelieHus 3a/1ay;

CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU: CHUCTEMa JIMHEWHBIX ypaBHEHUH,
MaTpUIla, ONPEACIUTENIb MaTpULbl 2 X 2 W €ro TreOMETPUYECKUU CMBICI,
MCIMOJIb30BaTh CBOMCTBA OMpEeAEIUTENs 2 X 2 g BBIYMCICHHS €ro 3Ha4yeHus,
MIPUMEHATh ONPEACIUTENIN JJIsI PELUICHHUS CHUCTEMBl JIMHEMHBIX YpaBHEHUU,
MOJICJIMPOBATh PEAJIbHBIE CUTYAllUH C HOMOIIBIO CUCTEMBI JIMHEWHBIX YPAaBHEHUN,



UCCIIEIOBaTh IMOCTPOCHHBIE MOJEIM C TOMOUIbI0 MaTpUIl U OINpeAeTUTENEH,
UHTEPIIPETUPOBATH NOIYYECHHBIN pe3yNbTar;

UCIIOJIb30BaTh CBOMCTBA JICGHCTBUH C KOpPHSAMHU JUIsl IpeoOpa3oBaHUsA
BBIPAKCHUMU,

BBITIOJHSATH MPeoOpa30BaHMs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
parroHaIbHBIM TTOKa3aTeNIeM;

UCIIOJIb30BATh CBOICTBa norapumMoB IS npeodpazoBaHus
Jorapu(pMHUUECKUX BBIPAKECHUM;

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
Jorapu(pMUUECKHE YpPaBHEHUS, HAXOAUTh UX PELIEHUS C IOMOILBIO PABHOCHIIBHBIX
NEPEXO0JI0B WM OCYILECTBIISAS IPOBEPKY KOPHEI;

NPUMEHATH OCHOBHBIE TPUTOHOMETpHUYEcKre GOopMyIIbl TSl TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHHUIA;

CBOOOIHO OMEpUPOBATh TMOHITHEM: TPUTOHOMETPUYECKOE ypaBHEHUE,
OPUMEHATh HEoOXOoAuMble (GOpPMYINbl ISl  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

MOJIEJIMPOBATh peallbHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXCHUS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJaud, HCCIEI0BATh
MOCTPOCHHBIE MOJICITU C MCIIOJIb30BAHUEM amapara aireOpsi.

DOyHkuuu ¥ rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO O0OpaTHble (QPYHKIUHU, KOMMOO3MIMUSA (QYyHKUMNA, Trpaduk QyHKIUH,
BBITIOJIHATH dJIEMEHTapHbBIC MTpeoOpa3oBanus rpadukoB PyHKITHI;

cBOOO/IHO OIEPUPOBaTh MOHATUSAMU: OOJACTH OIpPENEJCHUS] U MHOXKECTBO
3HaYeHUHN QPyHKINU, HYIH QYHKIHH, TPOMEKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOIHO OINEpUpOBaTh MNOHATHSIMM: UETHbIE M HEUYETHbIE (YyHKUUH,
nepuoanyeckre (QyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMyMBbI U
MUHUMYMBI (DyHKIIMM, HaumOOJblllee M HAWMEHbIIEE 3HAuYeHUE (YHKIUU Ha
IPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
HENbIM TOKa3zareiaeM, rpapuK CTENEeHHOW (PYHKIHMM C HATypaJbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-Od CTENeHH Kak (yHKIHMH OOpaTHOW CTENEHH C
HaATYpaJIbHBIM IOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMHU: JUHEHHAs, KBaApaTUYHAS WU JIPOOHO-JTMHEWHAs
(GYHKITUH, BBITIOTHATH dJIEMEHTAPHOE MCCIIEA0BAaHNE U MIOCTPOCHUE UX TPAPUKOB;

cBOOOMHO OMEpHpOBATh MOHITHSIMH: IOKazaTedbHas U JorapupMudecKas
(GyHKIIMM, UX CBOMCTBA M TpaHKH, MCIONb30BaTh MX TpadUKHU ISl PELICHUS
YPaBHEHUH;



CBOOOJHO ONEPHUPOBATH TOHSITHSIMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
OTIpeJIeIeHHEe TPUTOHOMETPUYECKUX (PYHKIIUN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (GYHKIMA i1 MCCIEOBAaHUA TIPOLIECCOB |
3aBUCUMOCTEH MpHU pElICHUH 3aJlad U3 APYrHuX y4eOHBIX MPEIMETOB U peaibHON
YKU3HH, BBIpAXXKaTh (OPMYJIaMH 3aBUCHMOCTH MEKy BETMUYNHAMU;

Havana maTeMaTH4eCcKOro aHajm3a:

CBOOOJTHO OTEPHUPOBATH TOHATHIMU: apu(PMeTHUecKass W TeOMETpUYeCKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIasi TeOMETpHUECKasi MPOTPECCUs, THHCHHBIA U
HKCIIOHEHIIUATBHBIN pOCT, GopMya CIOKHBIX MPOIIEHTOB, UMETh MPEJICTABIICHUE
O KOHCTAHTE;

UCIIOJI30BaTh MPOTPECCUU IS PEIICHUs peajbHBIX 3aJad MPUKIATHOTO
XapaKkTepa;

cBOOO/IHO OMEPUPOBATH MOHATUSAMHU: MOCIEOBATENIFHOCTD, CIIOCOOBI 3aTaHUS
MOCIIEIOBATEIHbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXKACHHS MAaTEMaTHYEeCKOrOo aHajim3a Kak aHajau3a
OCCKOHEYHO MaJIBIX;

CBOOOJTHO ~OIEPUPOBATH TMOHATUSIMH: HENPEPBIBHbIE (YHKIUU, TOUYKH
paspeiBa rpaduka GyHKIIMHA, ACUMIITOTHI rpaduka QyHKIINY;

CBOOOJHO OIEPUPOBATHh TMOHATHEM: (QYHKIIHS, HEMPEPhIBHAS HAa OTpPE3Ke,
MIPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 3a71aY,

CBOOOJHO OIEPUPOBATH TMOHATHSIMH: TIEpBas W BTOpas TMPOU3BOIHEIC
(GbyHKUMH, KacaTellbHas K rpaduKy QyHKINY;

BBIYHCIIATh MTPOU3BOJAHBIC CYMMBbI, TPOU3BEACHUS, YACTHOTO U KOMITO3UIIMH
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

WCIIOJIb30BaTh TEOMETPUUECKUN U (U3MUECKUN CMBICT MPOU3BOTHOM IS
peIIeHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJTHO  OINEpPUPOBATh TMOHATHSIMH: MHOXXECTBO,  OICpalMK  HaJ
MHOXECTBaMU;

HCITOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyisi ONMCaHUS PeaTbHBIX
MIPOIIECCOB U SBJICHUMN, TIPY PEIICHUU 3a]1a4 U3 APYTUX yUSOHBIX MPEIMETOB;

CBOOOJTHO OMEPUPOBATH TMOHATUSAMH: OIPEACIICHHe, TEopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
ypaBHCHUS U HEPABCHCTBA.

K xonmy oOyuenuss Bll kiacce oOydaromuiicss MOJYYUT CIIEIYIOIINAE
MPEIMETHBIC PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl yd4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATTU3ay:

Yucjia ¥ BbIYUCTIEHNS:



cBOOOZIHO OMEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1EJ0€ YHUCIO,
MHOYKECTBA HATypaJbHBbIX U LEJBIX YUCEJ, UCIIOIB30BaTh MPU3HAKU JEIUMOCTH
uensix yncen, HOJ[ u HOK nHarypasbHbIX uncen 11 penieHus 3ajad, IpUMEHSITh
anroput™ EBknuna;

CBOOOJHO OINEPUPOBATH IMOHATUEM OCTATKa MO MOJYJIO, 3alKMChIBAThH
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAaX CUNCIICHHUS;

CBOOOJHO ONEpUPOBATh MOHATUAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandeckon u
TPUTOHOMETPUUECKOH (hopMe, BBIIOJIHATH apu(METUUECKUE ONEpali ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OMNEPUPOBATh MOHATHSIMHU: HUPPALMOHAJIBHBIE, MOKa3aTeJbHbIE U
jJorapu(MUYECKHE€ HEpPaBEHCTBA, HAXOAUTh MX PEIIEHHS C T[OMOUIBIO
PAaBHOCHJIBHBIX IIEPEXO/IOB;

OCYHIECTBJISITh OTOOpP KOpPHEM MpH pEUIEHUU TPUTOHOMETPUUECKOIO
YpaBHEHUS;

CBOOOIHO OIEpPUPOBATh IMOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMble (OpPMYJBbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHATIBHBIX, MIOKA3aTENbHBIX U
Jgorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

perarb palOHAJIbHBIE, UppaLMOHAJIbHBIE, II0OKa3aTEeIIbHBIE,
jgorapupMuyeckue U TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
CoZIeprKalllie MOYJIM U IIapaMeTpBhl;

NPUMEHSATH TpaduuecKre METOAbI AJI PEIICHHUs] YPAaBHEHUN U HEPABEHCTB, a
TaKXe 3aJ1a4d ¢ IapaMeTpaMy;

MOJICJIUPOBATh peajbHbIE CUTyallMM Ha S3bIKe anreOpbl, COCTABISTH
BBIPDAXXECHUs, YPAaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHIO 3aJa4H,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIM C HCIOJb30BAaHUEM afmnapara ajireOpsl,
WHTEPIIPETUPOBATH ITOJYyUYECHHBIN pPE3yJIbTaT.

DyHKIUHN U TPAPUKHU:

CTpOUTH TpadUKHd KOMMO3UIMU (PYHKIUHA C MOMOILIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX (YHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHWH W  HEPABEHCTB HA
KOOPJUHATHOM TIOCKOCTH;



CBOOOJIHO  OMEpPUpPOBaTh MOHATUSAMHU: TpadUKH TPUTOHOMETPHUUECKHX
byHKIU;

OPUMEHATh (QYHKUMU I MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
IIPOIIECCOB.

Havana mareMaTH4ecKOro aHaJm3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIIE0BaHMs (DYHKIIMM HAa MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAWTh HauOoJbIlIee U HAaMMEHbIIIee 3HaAUCHUS (PYHKIIMHM HEMPEPHIBHON Ha
OTPE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO ISl HAXOXKACHUS HAWJIY4Iler0 PELICHUS B
NPUKIAAHBIX, B TOM 4YHMCIE€ COLMAIbHO-3KOHOMHYECKHMX, 3ajadax, i
ONpEENCHUs] CKOPOCTH W YCKOPEHHWs Npolecca, 3aJlaHHOro (opMyJod WU
rpapuKoMm;

CBOOOJHO OMNEpHUpPOBATh MOHATHSIMH: IE€pBOOOpa3Has, OMNpPEaCIEHHBIN
WHTErpajl, HaXOAWTh IEPBOOOpA3HBIE AIEMEHTAPHBIX (PYHKIMHA M BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HAXOAUTH IJIOLIAAN IUIOCKUX GUTYP U OOBEMBI TEJ C MOMOLIBIO UHTETPAJIA;

UMETh MPEACTABICHUE O MAaTEMaTUYECKOM MOJCIMPOBAaHUU HaA IpPUMEpPE
COCTaBJICHUs TU(PPepeHIINAIbHBIX YPaBHEHU;

pemaTth MPUKIAAHbIE 33a4l, B TOM YHUCJE COIMAIbHO-3KOHOMUYECKOIO H
(bu3MYecKoro xapakrepa, CpeJICTBaMU MAaTEMATHYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

N¢

~

HaunmenoBanmue pa3xeioB u
TEM MIPOrpaMMbl

KoanuecTBo 4acoB

KonTpoabu

Bcero
ble padoThbI

IIpakTnyeck
ue padoThbl

DJIEeKTPOHHBIE
(uudposbie)
o0pa3oBaTte/ibHbIE

pecypchl

MHOX€ECTBO N1EUCTBUTENBHBIX
yucen. MHOro4JeHsl.
PanmonaneHble ypaBHEHHUS U
HepaBeHcTBa. CHucTeMsl
JIMHEUHBIX YPaBHEHUN

24 1

OyHKIUYU U TpadUKy.
CreneHHas GyHKIHUS C LIETBIM
MOKa3aTesneM

Apudmerndeckuit KOpeHb n-
oii crenenu. MppaunoHaibHbIE
ypaBHEHUS

15 1

[TokxazarenbHast QyHKIHMSL.
ITokxazarenbHbIE ypaBHEHUS




5 Jlorapudmuueckas QyHKIUS. 18
Jlorapudmudeckue ypaBHEHHS

6 Tpuronomerpudeckue 99
BBIPQXCHUS M YPaBHCHUS

7 ITocimeioBaTeIIFHOCTH U 5
MIPOTPECCHH

8 [ToBTOpenwue, 0600mEeHNE, 7
cucTeMaTu3aIus 3HaHui

OBILIEE KOJIMYECTBO YACOB 102

I10 ITPOTPAMME




11 KJIACC

N KoumnuectBo yacos
DJIEKTPOHHBIE
n| HaumenoBanue pasaenos u (uu¢posbie)
KoHnTpoabn IIpakTHYeck
/ | Tem mporpamMmsl Bcero o0pa3oBaTe/bHbIEC
ble padoThbI ue padoThbl

n pecypcsl

I'padpuxu

TPUTOHOMETPUUECKHUX

(GyHKIHIA. 14 1

Tpuronomerpuueckue

HEPaBEHCTBA

IIpousBonnas. MccnenoBanue

GYHKIMHA ¢ TOMOIIBIO 22 1

MIPOU3BOAHOMN

[TepBooOpa3Has u uHTErpa 9 1

WppauroHanbHele,

MOKa3aTeNbHbIC U

24 1

norapudmuueckue

HEPABEHCTBA

KomniekcHsle uncna 5

Harypainbnble u nensie yucia 5




Cucremsbl palnOHAJIbHbIX,
HppaliOHAJIBbHBIX

12
MOKa3aTCIbHBIX U
Jorapu(pMHUECKUX YpaBHCHHMA
[ToBTOpEeHmE, 0600IICHNE, 1
cUCTEeMaTH3alus 3HAaHUI
OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

N KoaudecTBO yacoB 3J1€KTPOHHLI€
[
Kont b | IIpakTuu ara nu(ppoBLIe
n/ | Tema ypoka Bce oHTpoa P ec| A bp
HbIE KUe U3ydeHus o0pa3oBareJib
n ro
padoThI padoThI HbI€ pecypchl
[[MHOXeCTBO, OnIeparyii Ha/l MHOYKECTBAMH U 1
HX CBOMCTBA 01.09.2023
narpamMMmel Diiiepa-Benna 1
Huarp P 04.09.2023
[IpumeHeHne TeOpPETUKO-MHOKECTBEHHOTO
1
amrapara Jisl peeHus 3a1a4 06.09.2023
Parmonansubie yncia. OOBIKHOBEHHBIC U
JIeCATHYHBIC APOOH, IIPOICHTEI, OCCKOHCUHBIE 1
PODIL TIP 08.09.2023
MEPUOIUUECKHIE TPOOH
Pammonansasie gncina. OOBIKHOBEHHBIE U
€CITUYHBIE TPOOH, IPOICHTHI, 0ECKOHEUHEIE 1
8 PO, TIPoH 11.09.2023

MePUOIUUECKHE TPOOH




[Tpumenenue apobeli U MPOIICHTOB IS

6
pEIICHUS TPHUKIAIHBIX 337124 13.09.2023
[Tpumenenue apobeli U MPOIICHTOB IS
7
peLIeHHs TPUKIIAAHBIX 33134 15.09.2023
3 JleticTBuTeNbHBIC Ynclia. ParimonaabHbIC U
HUPPALMOHATILHBIE YHCIIA 18.09.2023
9 ApudmeTrnueckue onepanuu c
JIEACTBUTEIILHBIMY YU CIIAMU 20.09.2023
10 Monynb JeCTBUTENFHOTO YUCHA U €T0
CBOMCTBA 22.09.2023
[TpuOmkEHHBIC BRIYUCIICHUS, TIPABHIIA
11 OKPYTJICHMS, IPUKHUAKA 1 OIICHKA pe3yJbTaTa
PYIICHI, TP pesy 25.09.2023
BBIYHCIICHHIH
12 OCHOBHBIE METOJIBI PEIICHUS IEJIBIX U JPOOHO-
paIrMoHATBHBIX YPAaBHCHHUI 1 HEPABEHCTB 27.09.2023
13 OCHOBHBIE METOIBI PEIIEHUS IENbIX U APOOHO-
paIrMoHATBHBIX YPAaBHEHHI 1 HEPABEHCTB 29.09.2023




OcCHOBHBIE MCTOABI pCIICHUA LECIIBIX U ,I[pO6HO-

14
parMoHATbHBIX YPABHCHHUI M HEPABEHCTB 02.10.2023
MHorowieHsl OT OJHON EpEMEHHOM. [lenenne
15 MHOI'0O4JIeHa HA MHOTOYJIEH C OCTaTKOM.
04.10.2023
Teopema besy
16 MHOTO4JIEHBI C HETBIMHI KO3 UITHCHTAMH.
Teopema Buera 06.10.2023
17 Pemienue cucteM TMHEHHBIX YpaBHEHUN
P 09.10.2023
18 Pemrenne cucreM TMHENHBIX YpaBHEHUN
P 11.10.2023
Martpuna CUCTEMBI IMHEUHBIX YPABHEHUMN.
Onpenenurens MaTpuLpl 2X2, ero
19 . .
T€OMETPUUYECKUN CMBICT M CBOMCTBA; 13.10.2023
BBIUMCJIEHUE €r0 3HAYCHUS
Onpenenurens MaTpulpl 2X2, ero
20 TEOMETPUYECKHUNA CMBICIT Y CBOWCTBA;
P ’ 16.10.2023

BBIYMCIICHHUE €TI0 3HAYCHUA




[IpuMeHeHue onpenenuTens A peleHus

21
CHUCTEMBI JINTHCHHBIX YPaBHCHHI 18.10.2023
Pemenne npukiagHbIX 3324 C TOMOIIBIO
22 . o
CUCTEMBI JINHEWHBIX YPaBHEHUN 20.10.2023
Pemenue npukiiagHbIX 3a7a4 ¢ OMOILBIO
23 . .
CUCTEMBI JIMHEWHBIX ypaBHEHUHI 23.10.2023
24 B 0
XOJIHast KOHTPOJIbHAs paboTa 95 10.2023
OyHKIHS, CIIOCOObI 3a1aHus (PYHKITHH.
25 B3aumno obpathsie pynkun. Komnosunus
- 27.10.2023
byHKIMMA
26 I'padux GyHKIIUN. DIeMEeHTapHbIE ) 08.11.2023
npeobpazoBanus rpadukoB QyHKIUN
OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAUCHHH
27 ¢ynkuuu. Hynu ynkiuu. [IpomexyTku 3HaK 10.11.2023
MOCTOSIHCTBA
Yéruple u Heu€THble pyHKuMuU. [lepuoanueckue
28 ¢ynkuuu. [IpoMexxyTku MOHOTOHHOCTH 13.11.2023

byHKIIUN




MaxkcuMyMbl U MUHUMYMBI (DYHKITUH.

15..202311.
29 HauOospliiee 1 HanMeHbIlIee 3HAUCHUE 2023
GYHKIIMH Ha POMEKYTKE
Crenenna K C HaTypai e
30 HHAsA (I)YH"I_II/ISIU HATYpaJIbHBIM H LEIbIM 17.11.2023
nokasaresueM. E€ cBoiicTBa u rpaduk
ApudhMeTHUECKUN KOPEHb HATYPaJILHOU
31 pud op P 20.11.2023
CTEIEHU U €T0 CBOKUCTBA
Apudmernueckuii kope aTypajIbHON
39 pudmMeTHd KI/II/I}( pEHb HATYpaJIbHOM 2211.2023
CTEIIEHN U €r0 CBOMCTBA
IIpeoOpa3oBaHus YHMCIOBBIX BEIPAKEHUIH,
33 peobp P 24.11.2023
COJICpIKAIINX CTETICHU U KOPHH
IIpeo6 7
34 peoOpa3oBaHMsI YUCIOBBIX BBIPAXKEHUH, 27 11.2003
COJIepIKaIINX CTENCHH U KOPHH
IIpeobOpasoBa clIo 5|
35 peoOpa3oBaHMsI YUCIOBBIX BBIPAXKCHHH, 29.11.2023
COJICPIKANINX CTETICHH W KOPHH
HppanmnonaasHbie .0
36 ppai ypaBHeHUs1. OCHOBHBIE 01.12.2093

METO/IbI PEICHNS UPPALMOHAIBHBIX YPAaBHEHUHN




WppanuonanpHble ypaBHeHUs1. OCHOBHbIE

37 . 04.12.2023
METO/BbI PEIICHNS UPPALOHAIbHBIX YPABHEHUN
n .

38 ppauroHalIbHbIE ypaBHEHUs. OCHOBHBIE ) 06.12.2023
METO/IbI PEIIECHNS UPPALMOHAIBHBIX YPABHECHUI
P

39 ABHOCUJIBHBIC I1IEPEXO0/IbI B IjemeHI/IH 08.12.2023
UPPALMOHAIBLHBIX YPaBHEHUN

40 PaBHOCWIBHBIE ITEPEXO/BI B IBCIHGHI/II/I 11.12.2023
VPPALMOHAJIBHBIX YPABHEHUN
P

41 ABHOCUJIBHBIC IIEPEXO/IbI B IjeHleHI/II/I 13.12.2023
VUPPALMOHAIBHBIX YPABHEHUN

42 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU 15.12.2023

UppalMOHATILHBIX YPaBHEHUN




CgoiicTBa u rpaduK KOPHS N-OH CTENEHU KaK

43 GyHKIIMA OOpaTHOW CTENEeHU ¢ HATypaJTbHBIM 18.12.2023
MOKa3aTeseM
CaoticTBa U rpaduK KOpHS N-Oi CTEHEHH KaK

44 GbyHKIIMM 00paTHOI CTENEHH ¢ HATypPaJIbHBIM 20.12.2023
MOKa3aTeseM
KonTponbnas pabora: "CoiicTBa u rpaduk

45 KOpHS n-0M cTeneHu. MppannoHanbHbie 22.12.2023
ypaBHeHuUs"

46 CTeI[eHL C PallMOHAJILHBIM [TOKA3aTeNIeM U €€ 25 12 2023
CBOICTBa

4t [ToxazarenbHast pyHKLIMS, €€ CBOWCTBA U rpaduK 27.12.2023

48 Hcnons3zoBanue Fpail)I/IKa byHKIUM 115 20.12.2023
pelieHus: ypaBHEeHU I

49 IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI 10.01.2024

pCHICHUS MMOKA3aTCIbHBIX ypaBHCHI/Iﬁ




IToxasaTennHBIE YpaBHCHUA. OCHOBHEBIE MCTOABI

50 . 12.01.2024
peLIeHUs T0Ka3aTeIbHbIX YpaBHEHUN
51 Jlorapudm umncna. CoiicTBa jJorapudpma 15.01.2024
52 Jlorapudm umncna. CoicTBa jJorapudpma 17.01.2024
53 Jlorapudm umncna. CBoicTBa jJorapudpma 19.01.2024
54 JecsaTuunble U HATypallbHbIE TIOTapU(PMBI 22.01.2024
55 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI 24.01.2024
56 [TpeoOpa3zoBanre BbIpaXeHU, CoepKaIUX 26.01.2024
aorapudmsl
ITpeo6 i
57 peoOpa3oBaHKE BBIPAXKEHUH, COAEPIKALUX 29 01.2024
J0rapuQmbl
58 [IpeoOpa3zoBanue BbIpaXeHH, copepKalux 31.01.2024
jorapudmsl
59 Jlorapudmuueckas pyHKuuUA, €€ CBONCTBA U 02.02.2024

rpadux




Jlorapudmuueckas pyHKIuUs, €€ CBOWCTBA U

60 05.02.2024
rpaduk

61 Hcnonp3oBanue rpauchKa byHKIMN 1715 07.02.2024
peLIeHUs ypaBHEHUI

62 Hcnonp3oBanue rpaibmca byHKIMN 75 09.02.2024
peueHusl ypaBHEHU I
Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE

63 METO/Ibl PEIICHHS JIOTApUPMUUIECKUX 12.02.2024
yYpaBHEHUU
Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE

64 METO/bI pelIeHus JJorapu(HMUIECKUX 14.02.2024
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

65 METO/bI pelIeHus JJorapu(PMUIECKUX 16.02.2024
ypaBHEHUU

66 PaBHOCHIIBHBIE IEPEXO/BI B prHeHI/II/I 10.02.2024
norapu(MUUECKUX YpaBHEHUN

67 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU 21.02.2024

Jorapu(pMUUECKUX ypaBHEHHM




Kontpoinbnas padota: "Jlorapupmudeckas

68 26.02.2024
dbynaknus. Jlorapudpmudeckue ypaBHeHHs "

69 CuHyC, KOCUHYC, TAHT'€HC U KOTAHI€HC 28.02.2024
YHUCI0BOI'O apryMeHTa

20 CuHycC, KOCUHYC, TAHT'€HC U KOTAHI€HC 01.03.2024
YHCJIOBOI'O apryMEHTa

7 ApKcUHYC, apKKOCUHYC U apKTaHI€HC 04.03.2024
YUCIIOBOI'O apryMeHTa

79 ApKCUHYC, apKKOCUHYC U apKTaHI€HC 06.03.2024
YHCIIOBOI'O apryMEHTa
Tpuronomerpudeckast OKpyKHOCTbD,

73 ofpeielieHne TPUTOHOMETPHUECKUX (DYHKIUH 11.03.2024
YHUCIOBOI'O apryMeHTa
Tpuronomerpudeckast OKpyKHOCTb,

74 oTpeieIeHne TPUTOHOMETPHUECKUX (DYHKIIUN 13.03.2024

YHUCJIOBOTO apTyMCHTA




75 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 15.03.2024

76 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 18.03.2024

77 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 20.03.2024

78 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 22.03.2024
[Tpeo®

79 peo paSOJSaHI/Ie TPUTOHOMETPUYECKUX 01.04.2024
BBIPAKCHUI

80 Hpeo6pazouBaHHe TPUTOHOMETPUUECKHUX 03.04.2024
BBIPAKECHUI

81 Hpeo6pa3ovBaHHe TPUTOHOMETPUYECKUX 05.04.2024
BBIPAKECHUI
ITpeo®

82 peo pa3ouBaHHe TPUTOHOMETPUYECKUX 08.04.2024
BBIPAKECHUI

83 Pemenne TpUroHOMeTpUYECKUX YpaBHEHUN 10.04.2024

84 PelieHne TpUroHOMETPUYECKUX YPaBHEHUN 12.04.2024




85 PemieHne TpUroHOMETpUYECKUX YpaBHEHUN 15.04.2024
86 Pelienne TpuroHOMETPUYECKUX YpaBHEHUMN 17.04.2024
87 Pemienne TpUroHOMETpUYECKUX YPaBHEHUN 19.04.2024
88 Pelenne TpUroHOMETpUYECKUX YpaBHEHUN 22.04.2024
89 Pemenne TpuroHOMETpUYECKUX YPAaBHEHHUM 24.04.2024
KonrtponsHas pabdora: "Tpuronomerpudeckue
90 BBIPAKEHUS U TPUTOHOMETPUUECKHE 26.04.2024
ypaBHeHHUA"
[TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS
91 [IOCJIEIOBATEIBLHOCTEN. MeTo MaTeMaTHYECKON 27.04.2024
WUHIYKIUH
MOHOTOHHBIE U OTPaHUYEHHBIE
92 [I0CJIeI0BaTeIbHOCTH. McTOpus aHanu3a 03.05.2024

OECKOHEYHO MAaJIbIX




93 Apudmernueckast mporpeccus 06.05.2024

94 ['eomeTpuueckast mporpeccus 08.05.2024
beckoneuHo yObIBaromias reoMeTprUIecKas

95 nporpeccusi. Cyiv[Ma 0ecKOHEeuHO yObIBaroLIeH 13.05.2024
reoMeTpUUECKON Iporpeccun
IT 600

96 OBTOPG'}'H/IG, 000 HIe"HI/Ie, CUCTEMAaTU3aLUs 15.05.2024
3HaHuM: "YpaBHEHUA

97 HbBTg?e?He,0606%wHue,CHCTeMaTH3auHa 17.05.2024
3HaHuil: "OyHKIHN

98 HToroBast KOHTpOJIbHAsA paboTa 20.05.2024

99 HtoroBast KOHTpoJIbHAs paboTa 22.05.2024

100 HDBTQPeHHe,o606HwHHe,CHCTeMaTmsauMﬂ 24.05.2024
3HaHU

101 [ToBTOpenue, 060061IeHNE, CUCTEMaTH3aUs

3HAHUH




[ToBTOpeHme, 006001IeHNE, CUCTEMATH3AIUS

102 . 1
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME 102




11 KJIACC

N Koan4yecTBO 4acoB DJIeKTPOHHbIE
°
n/ | Temaypoka Bee Kourpoas | Ipakruuec | [ara uudposbie
- HbIE KHe U3y4YeHHust o0pa3oBaTeib
ro
padoTbI padoThbI HbIe pecypchl
1 Tpuronomerpuyeckue GyHKIHH, UX CBOWCTBA U 1
rpaduku 01.09.2023
5 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U 1
rpaduku 04.09.2023
3 Tpuronomerpudeckue GyHKIUHU, UX CBOICTBA U 1
rpaduku 06.09.2023
4 Tpuronomerpuueckue GyHKIIHH, UX CBOWCTBA U 1
rpaduxu 08.09.2023
5 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U 1
rpaduku 11.09.2023
6 OT60p KOpHEN TPUTOHOMETPUUECKHUX ypaBHEHUI 1
C IOMOILBIO TPUTOHOMETPUUYECKON OKPYKHOCTH 13.09.2023
7 OT60p KOpHEH TPUTOHOMETPUUECKHUX ypaBHEHUI 1
C IOMOILBIO TPUTOHOMETPUUYECKON OKPYKHOCTH 15.09.2023




OT60p KOpHEH TPUTOHOMETPUUECKUX YPaBHECHUIH

8
C TIOMOIIBIO TPUTOHOMETPHUUYECKON OKPYKHOCTH 18.09.2023
9 OT160p KOpHEH TPUTOHOMETPUUECKUX YpPaBHEHUHN
C TIOMOIIIbIO TPUTOHOMETPUYECKON OKPYKHOCTH 20.09.2023
10 Penenue TpUroHOMETPHYECKIX HEPABEHCTB 99 092023
11 P
eIIeHNe TPUTOHOMETPHUYECKIX HEPAaBEHCTB 95 09 2023
12 Pemienue TpuroHoMeTpUYECKMX HEPABEHCTB 97 09.2023
1 P
3 eIIeHNe TPUTOHOMETPHUYECKIX HEPAaBEHCTB 99.09 2023
Konrponsnas padora: "['paduku
14 TPUTOHOMETPUUYECKUX (PYHKIUH. 02.10.2023

TpuronomeTpuuecknue HepaBeHcTBa"




HpI/IMeHeHI/IC HpOHSBO,Z[HOﬁ K UCCII€JOBaHUIO

15 .

(GYHKIIMIA HA MOHOTOHHOCTbD U 9KCTPEMYMBI 04.10.2023
16 [IpumeHeHne MpON3BOTHON K HCCIICTOBAHUIO

(GyHKIMIT HA MOHOTOHHOCTB M 9KCTPEMYMBbI 06.10.2023
17 [IpumeHeHne TpOr3BOIHON K MCCIICTOBAHUIO

(GyHKIMI HA MOHOTOHHOCTb M 3KCTPEMYMBbI 09.10.2023
18 [TpumeHeHwe TPON3BOTHON K UCCIIETOBAHHIO

(GyHKIIMI HA MOHOTOHHOCTB M 3KCTPEMYMBbI 11.10.2023
19 [TpuMeHeHne POU3BOTHOM K MCCIIEIOBAHUIO

(GyHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBbI 13.10.2023




HpI/IMeHeHI/Ie HpOHSBO,Z[HOﬁ K UCCII€JOBaHUIO

20 .

(GYHKIIMIA HA MOHOTOHHOCTbD U 9KCTPEMYMBI 16.10.2023

HaxoxneHrne HanOoJbIIEro ¥ HANMEHBIIIETO
21 .

3HAYEHUS HETPEPHIBHOM (DYHKIIMU Ha OTpe3Ke 18.10.2023
29 HaxoxneHne HanOoJbIIero ¥ HAMMEHBIIIETO

3HAYCHHS HEMPEPBIBHON (YHKIIUU HA OTPE3KE 20.10.2023
93 Haxoxaenre HanOoIbIIero 1 HAMMEHBIIIETO

3HAYCHHS HEMPEPHIBHON (YHKIIUU HA OTPE3KE 23.10.2023
24 Haxox1eHne HanOoIbIIIero 1 HAaMMEHBIIETO

3HAYCHMsI HEIPEPHIBHOUW (PYHKITMU HA OTPE3KE 25.10.2023




HaXO}K,I[eHI/IC HauOOJIBIIEr0 U HAMMEHBIIIETO

25 .
3HAYCHMsI HEIPEPHIBHOW (PYHKITMU HA OTPE3KE 27.10.2023
Haxoxnenre HauboIbI1ero 1 HaMMEHbIIETro

26 8 : 08.11.2023
3HAYEHUS HETPEPHIBHOM (DYHKIIMU Ha OTpe3Ke
[TprmeHneHre TPOU3BOHON I HAXOXKACHUS

27 P POTSBOATON A A 10.11.2023
HAWJTYYINETO PEIIeHUs B MPUKIIATHBIX 3a/1a9aX
IIprumeHeHre mpOU3BOIHOM JJIs1 HAXO0KIACHUS

28 P POTSBOLHON A 8 13.11.2023
HAWJTYYINETO PelIeHUs B PUKIIATHBIX 3a/1a9aX
[IpuMeHeHne MPOU3BOIHON JIUIs ONPEIEIEHUS

29 CKOPOCTH M YCKOPEHHS TIpoliecca, 3aIaHHOTO 15.11.2023

dbopmyroi uiu rpaguKoM




[IprMmeHeHre nporu3BOAHOM ISl ONPENEIICHUS

30 CKOPOCTH M YCKOPEHUS IpoIlecca, 3aJaHHOTO 17.11.2023
dbopmyIoit uiu rpadpuKomM

31 Komnoszumus ¢pyHkimii 20.11.2023

32 Kommozumus GpyHKImiz 22.11.2023

33 Komnoszumus ¢pyHkimii 24.11.2023

34 FeOMeTquGCIEHe 00pa3bl ypaBHEHUI Ha 27 11.2024
KOOPJMHATHOM IJIOCKOCTH

35 FGOMeTqueCIfHG oOpa3bl ypaBHEHUI Ha 29 11.2024
KOOPJIWHATHOM MIIOCKOCTH
Kon 6ota: "U i

36 TpOJIbHAs paboTa vc"cneJJOBaHHe GbyHKIMN 01.12.2003
C TIOMOUIBIO POU3BOAHOM

37 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO 04.12.2023
epBOOOPA3HBIX
[TepBooOpa3HbIe 371eMEHTAPHBIX (QYHKIHUIL.

38 06.12.2023

[TpaBuiia Hax0Xk/1eHUS IEPBOOOPa3HBIX




[TepBooOpa3HbIe 371eMEHTApHBIX (HYHKIHUIL.

39 08.12.2023
[TpaBuiia Hax 0k I€HUS IEPBOOOPA3HBIX

40 Huterpain. I'eomeTpuyeckmii CMbICI UHTETpasa 11.12.2023

41 Boruucnenue onpez[enéEIHoro MHTErpaja mno 13.12.2023
dopmyne Herorona-Jleitbnuia

42 Boruucnenue onpez[enéfmoro MHTErpaja mno 15.12.2023
dbopmyne Herorona-Jleitbnuia

43 HpHMeHei{He MHTErpaja A HAX0XKICHHS 18.12.2023
IIoIaAeH IOCKUX GUryp

44 prl'yeHeHHe WHTErpaa Juis HaXOXKACHUS 20.12.2023
00BEMOB reOMETPUYECKHUX TeI

45 Kontponbnas padota: "[lepsoobpasznas u 92 12.2023

uHTerpan"




OCHOBHBIC MCTOJbI pCHICHUA MMOKA3ATCIIbHBIX

46 25.12.2023
HEPABCHCTB
OcHo € METO elie oKasare

47 HOBHBIC MCT! I[BIp INCHHUA I1 TCJIIBbHBIX 27122023
HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHHUS ITOKA3aTSIbHBIX

48 29.12.2023
HEPABCHCTB
OCHOBHI)IC MCTOAbI peHIGHI/ISI ITOKaA3aTCJIbHBIX

49 10.01.2024
HEPABEHCTB
OCHOBHBIE METOIBI PELIEHUS JIOTapU

50 ABLP pupMIiecKuX 12.01.2024
HEPABEHCTB
OCHOBHEBIE M€

51 TOJIBI PELICHHS JIOTAPUPMHUECKIX 15.01.2004
HEPaBEHCTB
OCHOBHBIE METO/IBI PEIIIE ora ec

52 JIbl pelleHus JorapuGMUIecKux 17.01.2024
HEPABEHCTB
(OCHOBHBIE METOBI PEIIEHUS JIOTAPUPMUYECKUX

53 ABLP pud 19.01.2024

HCPAaBCHCTB




OcCHOBHBIE MCTOABI pCHICHUA UPPALlMOHATIbHBIX

54 22.01.2024
HEPABEHCTB

55 OCHOBHBIE METO/IbI PEIICHUS] UPPAITUOHATBHBIX 24.01.2024
HEPABEHCTB

56 OCHOBHBIE METO/IbI PEIICHUS UPPALMOHATIBHBIX 26.01.2024
HEpPABEHCTB

&7 OCHOBHBIE METO/IbI PEIICHUS] UPPAITHOHATBHBIX 20.01.2024
HEPABEHCTB

58 ['padmyeckue MeTOIbI peH_IeI;II/I}I 31.01.2024
HMppalOHAIIbHBIX YPaBHEHHI

59 ['padmyeckue MeTOIbI peme}vmﬂ 02.02.2024
MPPALMOHATIBHBIX YPABHEHUN

60 Fpaqmqecime METO/IbI PEIIEHUS MOKA3aTENbHBIX 05.02.2024
ypaBHEHUU

61 ['padmyeckue MEeTOABI pelieHuUs MoKa3aTeIbHbBIX 07.02.2024

HCPAaBCHCTB




['padmyeckue METOBI PEIICHHUS

62 y 09.02.2024
Jorapu(MUIECKUX YpaBHEHUN
I'pa €CKHE METO elle

63 PacpuUCCKNC MCTOAbI peLICHHs 12.02.2024
norapu(pMHUECKUX HEPABEHCTB
I'padmueckne MeToabl peLIeHUS

64 pad JBI p 14.02.2024
Jorapu(pMHUECKUX HEPABCHCTB
I'pa €CKHE METO ele o)

65 paduIecKue METO/IBI pert Hm[un Ka3aTeIbHBIX 16.02.2024
U JIorapu(pMUYECKUX YpaBHEHUN
I'pa €CKHE METO enre okKazare

66 padudecKue METO/IBI pert HI/ISiH Ka3aTeJIbHbIX 19.02.2004
U JjorapupMUUYECKUX ypaBHEHUI
I'padbnuecku

67 pad € METO/IbI PEIICHUs TOKa3aTeIbHBIX 21.02.2024
U JIOrapu(MUIECKUX HEPABCHCTB
I'pa €CKHe

68 padudeckue METOIbI PEIISHUS MOKa3aTEIbHBIX 26.02.2024

1 Jjorapu(MUYECKUX HEPABEHCTB




KoHntponbHas pabdora: "UppanuoHaibHbIe,

69 MOKa3aTeJIbHBIC U JIOTapU(PMUUECKHEC 28.02.2024
HepaBeHCTBA"
KomruiekcHbie uncia. Anredpandeckas u

70 TPUTOHOMETpUYECKast (DOPMBI 3aITUCH 01.03.2024
KOMIUIEKCHOTO YHCIIa
KommuiekcHbie uncna. Anredpanueckas u

71 TPUTOHOMETpUYECKast (DOPMBI 3aITUCH 04.03.2024
KOMIUIEKCHOTO YHCIIa
ApudmeTrdeckne onepaniuu ¢ KOMIICKCHBIMH

72 pud pall 06.03.2024
YUCIIAMHU
ApudmeTndeckue onepanuu ¢ KOMITIEKCHBIMU

73 puch patt 11.03.2024
YUCIIAMU
N300pakeHne KOMIUIEKCHBIX YHCEN Ha

74 P $ 13.03.2024
KOOPJMHATHOM TUIOCKOCTH

75 HatypanbeHble u 11en1bIe ynciia 15.03.2024




HpI/IMeHeHI/IC IMPU3HAKOB ACIIMMOCTHU LCIIbIX

76 18.03.2024
qucell

77 [IprMeHeHrEe IPU3HAKOB AETUMOCTH LEIIBIX £0.03.2024
gucen: HOJl m HOK

78 [IpuMeHeHne TPU3HAKOB IEIIMMOCTH IEJIBIX 22.03.2024
YUCeJl: OCTATKU 110 MOAYJIIO

79 [IpuMeHeHne TPU3HAKOB IEIIMMOCTH EITBIX 01.04.2024
YHUCEJI: OCTATKU 10 MOLYIIIO
IIprMeHeHre IPU3HAKOB JEITUMOCTH LIEIIBIX

80 yuces: anroputM EBkinaa i peleHus 3a1a4 B 03.04.2024
IEeAbIX YHCIIax

81 Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA. 05.04.2024

PaBHOCHUIIBHEBIE CHCTEMBI B CHCTEMBI-CIICICTBHS




CucreMa 1 COBOKYITHOCTh ypaBHEHUH.

82 08.04.2024
PaBHOCI/IHBHBIe CHUCTEMBI U CUCTCMBbI-CJIICICTBUA
OCHOBHI)IC MCTOAbI peIHeHI/Iﬂ CUCTEM U

83 . . 10.04.2024
COBOKyHHOCTeI/I paHI/IOHaJILHLIX ypaBHeHI/II/I
OCHOBHBIC METOABI PCUICHUA CUCTEM U

84 OARLP ; 12.04.2024
COBOKYHHOCTCI/I I/IppauI/IOHaJILHLIX ypaBHeHHH
OCHOBHBIe METOABbI peIHeHI/Iﬂ CUCTEM U

85 ! § 15.04.2024
COBOKYHHOCTCI/I ITO0Ka3aTCJIIbHBIX ypaBHeHI/II/I
OCHOBHBIe METOABI peIHeHI/Iﬂ CUCTEM U

86 ) 5 17.04.2024
COBOKyHHOCTeI/I TIOKA3aTCIIbHBIX ypaBHeHI/II/I
OCHOBHBIe METOABI peIHeHI/Iﬂ CUCTEM U

87 19.04.2024

COBOKYITHOCTEH JIorapu(MUUYECKUX YpaBHEHUH




88

OCHOBHBIE METOJIbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH Jorapu(pMUUECKUX ypaBHEHH

22.04.2024

89

[IpumeHeHne CUCTEM K PEIICHHIO
MAaTCMAaTUYCCKHUX 3a1a4 U 3a1a4 U3 pa3JIndHbIX
oOnacTell HayKu U pealbHOM KU3HH,
HHTCpIpCTAlA MTOJYUYCHHBIX PE3YJIHLTATOB

24.04.2024

90

IIpuMeHeHne CUCTEM K PEIIECHUIO
MaTeMaTUYeCKUX 3a7a4 U 3a7a4 U3 Pa3IuyHbIX
oOrnacTell HayKu U pealbHOMN )KU3HH,
MHTEPIIpETALMS TOJYYEHHBIX PE3YJIbTaTOB

26.04.2024




[TpuMeHeHrEe HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7a4 U3 PasIUuYHbIX

91 y - 27.04.2024
oOnacTell HayKu U pealbHOM KU3HH,
HUHTEPIIPETALHS ITOJTYICHHBIX PE3yJIbTaTOB
KonTponbaas padota: "CucreMsr
PaIMOHATILHBIX, HPPAIIMOHATBHBIX
92 > PP 03.04.2024
MOKA3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHeHHH"
93 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AL
3HaHui: "YpaBHeHus"
94 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHui: "YpaBHEHH"
o5 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS

3HaHMi: "YpaBHeHus. Cucremsl ypaBHeHU"




[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

96 - 1
3HaHuii: "HepaBencrpa"

97 [ToBTOpeHnue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHuii: "HepaBencrpa"

98 [ToBTOpenue, o600IICHNE, CHCTEMATHU3AIUS 1
3HaHuii: "HepaBencrtna"

99 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 1
3HaHui: "lIponsBoaHas u €€ npuMeHeHue"

100 HToroBas KOHTpoOJIbHAsA paboTa 1

101 Wrorosast KoHTpOJbHAS paboTa 1

102 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS 1
3HAHWI

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102







