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HOACHUTEJBHASA 3AIINCKA

VYyebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiiero oOpa3oBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIPYroi CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0yYaloMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, 0OIIECTBO3HAHUS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4yeOHOro Kypca oOydaroniuecsi OBJIaJEeBaIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KOTOpas (OpMYJIUpYyET CBOU
JTOCTHKEHHSI B MaTEMaTUUYECKOM hopMe.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHYECKOro aHalih3a 3aKjia/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUHU, OHOJIOTHH,
MMOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTHSI SKOHOMUKHU U OOIIECTBEHHOMN JKU3HU,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX HU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX Ui JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMH alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBACT
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTb, JOKAa3bIBaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUUU U PaCCyXAaTh JEAYKTHUBHO, HUCIOIb30BaTh
000OIIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAIOTHI0, (OpPMHUPYET
KPEAaTUBHOE U KPUTUUYECKOE MBIILICHUE.

B xone usydenus ydebHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJIENICH PEeaJbHbIX CUTYAIllUH,
WHTEpIIPETAllUM  TOJYYEHHBIX  PEUICHUH, 3HAKOMATCS C  [IpUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TIpPUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMaTUUYECKUMU OTKPBITUSAMH M UX aBTOPAMH.

VYyebHblii Kypc 00J1aZaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIMAIIOM,
KOTOpPBIM peanu3yeTcs Kak 4Yepe3 YYeOHbId Marepuan, CrnocoOCTBYIOLIUN
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJOIKUTEIHPHOW KOHIIGHTpPAIMd BHUMAHUSA,
CaMOCTOATEIbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe wmetoauku oOydeHus anreOpe M HayalaM MaTeMaTH4YEeCKOTro
aHallu3a JEKUT ACSITeIbHOCTHBIN MPUHIUI 00yUYEeHHUS.

B crpykType yueOHOro kypca «Asrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJCJIECHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BbIUUCIEHU», « DYHKIUU U rpadukn», «YpaBHEHUSI U HepaBeHCTBay, «Hauana
MaTE€MaTU4YeCcKoro aHanu3a», «MHo)kecTBa U JIoOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM HW3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4deHHusI Ha YpOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETNEHHO HACHIIasCh HOBBIMH TeMaMU W paszjaenamu. JaHHBIHA
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTEeMaTHUECKUX MAMCLUMIUIMH, TaKMX Kak aiureopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIIEI0BATENbHO (hopMupyeTcsa u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJYUYCHHbIE IPU U3YYEHUH y4eOHOro Kypca, AJis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMUpOBaHNE HABBIKOB MCHOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOIr0 00111er0 00pa3zoBanusi. Ha ypoBHe cpenHero ooiiero
oOpa3oBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMOHATBHBIX BBIUMCICHHUM, BKJIIOYAIOMINUX B CEOSl MCIOIB30BAHUE Pa3THMUHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaTh NPUKUJKY, BBINOJHATH MPUOIMKEHHbIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BbIpaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HATypajbHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyecKkue 3aJaud M OINEepaluu: JeJeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, O0coOble CBOMCTBA
palMoHANBHBIX M MPPAIMOHATBHBIX YKCeN, apu(METHIECKHIE OMEpalny, a TakKe
U3BJICUCHUE KOPHS HATYPaTbHOW CTETIEHH HA MHOMKECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMH MX MPUMEHEHHS JUIS PELICHUsS Pa3iNyYHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKH U €€ POJH B
MIOCTPOCHUU MOJIEJICH PEaJbHOTO MUpA, HMIMPOKO HCIOIB3YIOTCS 000O0IIeHHE U
KOHKpETH3aIHS.

Jluaust «YpaBHEHHMSI W HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHuUs, MOCKOJIBbKY B KaXKJIOM
pasaene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pesysnbraTe oOydaroluecs OBJIAJEBAOT Pa3IMYHbIMM  METOJAMH  PELICHMS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimx mnapamerpel. [lodydeHHbIe yMEHHSI HIMPOKO HCHOJB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKUIUH C IOMOUIbI MPOU3BOJHOM, IPHU PELIEHUM MPHUKIAIHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
JlannHast copep:karenbHasi IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALHOHAIBHBIX,
UppAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKXKE BBIPAXKECHUM,
coJlepKallluX CcTerneHu W Jiorapudmbl. brarogaps uzydeHuio anredGpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHN MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJIOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (DYHKIIMIA, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pElIeHUEM ypaBHEHHUN M HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKUIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJISIOIIMX BBIpAaXKaThb 3aBUCHMOCTHM MEXJy BEJIWYMHAMU B
paznu4Hoil dopMe: aHATUTHYECKOM, rpaduueckoil U cioBecHo. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUM.

CopnepxarenpHass JuHuA «Hauvana MareMaTHyecKoro aHaliu3a MO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyr KaK MATEMAaTHYECKHUX, TaAK U NPHUKJIAJHBIX 3a/ad,
JOCTYITHBIX 00Yy4YarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMMA, OMpEAeNsiTbh HMX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUS, BBIYUCIATH MIIOMAanun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsI TIpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTEeMaTHYECKHMX MOJEJEH pealbHbIX CHUTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIAIHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKUX, 3aJa4aX. 3HAKOMCTBO C OCHOBAMHM MaTEMAaTUYECKOIO
aHanu3a CIocoOCTBYeT pa3BUTHIO aOCTPAaKTHOTO, (POPMATbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TeXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONIUXCSI PE3ybTaTaX, TOJYYCHHBIX B XOJI€ pPa3BUTHS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTeabHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEeMATUKU
U TIpeiaraloT Han0oJiee YHUBEPCATbHBIM SI3bIK, OOBEIUHSIONINA BCE pa3feibl
MaTeMaTUKH H e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIOJIb30BATh €0 JJIsi BHIPAXKEHUS CBOMX MBICIIECH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIEOBAHUE OIpPEACIEHHBIM
mpaBujaM  IMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, GOPMUPYET HaBBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHaIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJICITUPOBAHMS, KOTOPHIC MPU3BAHbBI
croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENIEH C TOMOIIBIO ammapara anreOpbl H
MaTEMaTHYECKOT0 aHajli3a, WHTEPIPETANH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KXKIBIN U3 Pa3/eioB MPOTPaMMBbI, ITOCKOJBKY BECh MaTepuall
y4eOHOr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus] MpUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JlesitenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB PEIICHMS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B POIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca « AnreOpa u Hadasna
MaTEMaTUYECKOrO aHATU3a».

Ha wusyuenue ydeOHOro kypca «AnreOpa W Hayajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HeJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbabie uynciaa. OOBIKHOBEHHbIE W JECATUYHBIE IPOOH, MPOIICHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
pELIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUHN U pealbHOM )KU3HU.

JelicTBuTenpHble yucia. PanuoHanbHblE W UPpALMOHAIBHBIE YHCIA.
Apudmernueckue  omepanMu € JICWCTBUTENIbHBIMU  4YuciaaMud.  Moayib
JIEUCTBUTEILHOTO YHCJAa U ero cBocTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, PABUIIA
OKpPYTJICHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUN.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Hperotona. Hcenmonbe3oBaHue
noAXosend (opMbl 3aMUCH JEHCTBUTEIBHBIX YACEIT IJI PEIICHUS MPAKTUYECKUX
3a7a4 ¥ MIPEJACTABJICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeIeM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapu¢pma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIbHBIE YpaBHEHHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pEIICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPABEHCTB. MHOrOWwIeHbl OT OJHOW MEepeMEHHOW. JlemeHne MHoroujieHa Ha
MHOIOWwIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3pdunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCITOBBIX BBIPAKEHUMN, COJIEPIKAIIUX CTETICHU M KOPHHU.

HNppanunonanbHbie ypaBHEHUS. OCHOBHBIE METO/IbI penieHust
UpparmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHsS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[TpeoOpa3oBanue BbIpaX)eHH, CONEPIKALIUX JOrapru(MBbI.

Jlorapudpmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMUUECKUX YPaBHEHUH.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TpUroHOMETPpUYECKUX YPAaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMI. lcciaegoBaHue TMOCTPOEHHOM MOJEIU C
ITIOMOIIBIO MATPHUI] U ONIPEIECIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHEHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3IMyHbIX 00JIacTell HayKu U peasibHON
KU3HU.

DOyHkuuu U rpadpuku

OyHkus, crnocoObl 3amaHus (QyHKIUMM. B3auMHO 0O0paTHble (QYHKIMH.
Kommnosummst gyskiuii. I'paduk  QyHkuu. DinemeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[TpomexxyTku 3HaKonocTossHCTBA. YETHbIE 1 HeuéTHbIe pyHKuMH. [leproauyeckue
¢ynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKIUMU. MakCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbospiiiee u HauMeHblee 3HaueHus: QyHKIIMH Ha POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast QyHKIMS ¢ HATypajibHBIM U 1I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOPHS N-OM CTEMEHU Kak (PYHKIUHU OOpaTHOMN
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMIA 715 pelICHUs] YpaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QOYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX MpOIECCaX M SBJICHUSX.
['pacduixu peasbHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4eCcKOro aHajimn3a

ITocimenoBaTelIbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE U OrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. VICTOpHSI BO3HMKHOBEHHSI MAaT€MAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuuecKas rnporpeccuu. beckoneuno yObiBaromas
reoMmerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOrpeccruy. JINHEMHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yncno e. Popmyia Cl0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUy JUIsl PELIEHUs pealbHbIX —3aaady
MIPUKIIATHOTO XapakTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKH pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMS HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble GyHKIMHU. OnpeeneHne, reOMETpUUECKUi U
busznyecKuit CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHast  CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIMY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, oOIlepallid HaJ MHOXKECTBAMM M HMX CBOMCTBA. Jluarpammsbl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PELIEHUU 3a1ad U3 IPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHMUS.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB AECIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee oOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LEIbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHrd U3 KOMIUIEKCHOTO uucia. [IpuMenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa © COBOKYIHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEUICHUS CHCTEM M COBOKYIHOCTEW palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPH PEUICHUW 3aJady U3 JPYTUX YYEOHBIX
MPEIMETOB U PEATIBHOMN KU3HMU.

Havana MmaTeMaTH4€CKOro aHaJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMymbl.  Haxoxaenue  HauOonblIero W HAaMMEHBUIETO  3HAYEHUU
HEIMpPEPbIBHON ()YHKIMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro peuIeHus B
NPUKIAJAHBIX 3aJadax, JUIsl OIpPEIENIEHHs CKOPOCTM W YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHne uHTErpajia s HAXOXKICHHS IUIOWAACH IUIOCKUX (QUIYyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peaJbHBIX TMPOIECCOB C€ MOMOLIbI0 U depeHIInaTbHbIX
YpaBHCHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA 00yUJaOIIEeT0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpakKJaHCKOro oOmiecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HUX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTE€MaTHUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHUKEHUU B JAPYrHX HayKax, TEXHOJOrusx, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIOUas ACTETUKY MaTeMaTUYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/a4, PEHICHUH, pacCyXIeHHUI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3UecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTJIbIXa, pEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HAaHUE IIEHHOCTU TPYAOIIO0Usl, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3oBaHHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOpPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMaHHE BIIMSHUSA
COI[MATTbHO-YKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JlacTu
OKpY>Karoliel cpenpl, IJIaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJIC/ICTBUM JIJI1 OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c]epbl 4YeToBEUECKOM IeATEeNbHOCTH, 3TaroB €&
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS UMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIUBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJIeIICHHs TIOHATH, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAHUS /17151 00OOIICHHS U CPaBHEHHSI, KPUTEPUU TTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (GOPMYyIUpPOBaTH W  TMPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPUIATEIbHBIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC,

BBISIBJIAITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHHUH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

IPOBOJNUTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, IPUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIAEHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUMH ¢ y4eToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



Bba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKHI WMHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHe,  Mpoliemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTEeMaTHUECKOTO 00BEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHUBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUI;

MPOTHO3UPOBATh BO3MOXXKHOE Pa3BUTHE IIPOLIECCA, A TAKKE BBIIBUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBIABJIATh AeUIMTH MHPOpPMAIINK, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3IuyHbIX (dopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJEXKHOCTh uHdopmaIun o CaMOCTOSITEJIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYITHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU  OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJYYECHHBIN pE3yJIbTaT;

B Xoj€ 00CYXXJIeHHUs 3aJaBaThb BOIPOCHI MO CYLIECTBY O00CYX1aeMOMl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pPELIEHHUs], COMOCTABIAThH CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBIISATH IJIaH, aITOPUTM PEIICHUs 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEIBLHON  pedyieKCMM  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM M MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pelIeHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUU 33]a4H,
BHOCUThH KOPPEKTHUBBI B JEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIIbHOCTH, HAXOIUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThl mpu pemeHun Y4eOHbIX 3a7ad, NPUHUMATh II€JIb COBMECTHOU
NeSATEILHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW pabOThI, pacrpeneisirh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M pe3yJabTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYMNNOBBIX (opMax paboThl (0OCyXaeHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMBD» W HWHBIE), BBINOJHATH CBOIO YacTh pabOThHl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4ueCTBO CBOETO BKJaja B OOIIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

NHNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywyenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEAMETHBIC PE3yJIbTaThl M0 OTACIBHBIM TeMaM pabouell mporpaMmbl yueOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOro aHaIUu3a»:

Yucji1a ¥ BBIYUCTICHUSA

cBOOOIHO OIEpPUPOBaTh MOHATUSMU: palMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, MPOIEHTHI, HWPPALUUOHATBHOE YHCIO, MHOXECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl PEIIeHUs NPUKIAAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUONKEHHBIC BRIYUCIICHUS, TTpaBUjIa OKPYTJICHUS, TPUKUKY H
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CcBOOOJIHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCHa, JACCITHUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC
YUCIIOBOI'O apTyMEHTA;

OIEpUpPOBaTh MOHATUAMH: APKCUHYC, aPKKOCUHYC M apKTAHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABECHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS M YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX U JAPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUS
HEPAaBEHCTB;

CBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSThH
JieJIeHe MHOTOWIeHAa Ha MHOTOYJIEH ¢ OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISL peLIeHus 3a/1ay;

CBOOOZIHO ONEpUpOBaTh MOHATUSMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUI CMBICI,
MCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 i BBIYUCICHHS €ro 3HayeHus,
OPUMEHATh ONPEACHUTENN JUIsl PELIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJIEJIMPOBATh PEAJbHbIE CUTYalluH C MOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
UCCJIEN0BATh IOCTPOEHHBIE MOJEIM C IOMOIIBI0 MaTpPUIl W OIpPEAEIHTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOPHSIMHU Il MpeoOpa3oBaHUs
BBIPAKECHU;

BBIMOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIINX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUN;

cBOOOJIHO OMEpPUPOBATH MOHATUSAMU: HppPAIMOHAIbHBIC, MOKa3aTeJIbHbIE U
JorapuMuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GOopMyIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPHUUECKOE YypaBHEHHE,
OPUMEHATh HEOOXOAUMBbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jauyd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM allapara anreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3UIMUSA (YyHKUMNA, Trpaduk QyHKOUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpapuKoB (PyHKIUI;

CcBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JaCThb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN QPYHKINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO OINEpUPOBaTh IMOHATUSAMU: UETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
HelabIM ToKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypalbHbIM U IEJIBIM
nokasaresieM, rpaduk KOpHsS N-Ol CTENeHW KakK (DYHKIUH OOpaTHOM CTENEeHu C
HaTypaJbHBIM I0OKa3aTeJEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAs, KBaJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOCHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpaduKH, HCIOJIB30BATh MX TpaQUKHA [JIs PEIICHUS
YPaBHEHUH;

cBOOOZIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUYECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKIMA I MCCIENOBAaHUA IPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3a/lay U3 JPYrHuX y4eOHBIX MPEIMETOB U pealbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCIMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUSAMU: apuMeTHdecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETPUYECKas! IPOTrPECCHsi, TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU ISl PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOIO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIO0BATENBLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIBHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIC IOCIIEOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOIHO OIEpPUpPOBaTh IOHATUSMHU: HENPEPbIBHbIE (DPYHKUMU, TOYKHU
pa3pbiBa rpaduka QpyHKINK, aCHMITOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 1715 peLIeHMs 3a/1a4;

CBOOOIHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIC
dbyHKIMU, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISTH MPOU3BOIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (YHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpHpPOBaTh  MOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH amnmapar Jjisl OMUCaHUsl peabHbIX
IIPOLIECCOB U SIBJICHUH, NP PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CcBOOOJHO OIEpPHPOBATh TMOHATUSMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, JOKA3aTeIbCTBO, PABHOCHUIIHLHBIC
yYpaBHEHHUS U HEPABEHCTBA.

K xonmy oOydyenus B 11 kiacce oOydwaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia v BBIYMCJICHUSA:

cBOOOJIHO OMNEepUpOBaTh TMOHSATUSIMHU: HATypalbHOE U LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTU
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkinna;

cBOOOMHO OMEpPUpPOBATh TMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHHUS,;

cBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO U MHOXXECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUYECKOMN (hopMe, BBINOJIHATh apu(PMETHUYECKHUE OlEepalli C HUMU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIE, MOKa3aTeIbHBIC H
JorapuMUYECKHe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
gorapuMUYECKe U  TPUTOHOMETPUUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOIYJIU U TapaMeTpPBhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMbI MO YCIOBUIO 3aJayH,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIIOJB30BAaHUEM allapara aireopsl,
MHTEPIPETUPOBATH NMOJTYUCHHBIN PE3YyJbTaT.

DyHKIUM U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUN C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (hYHKIIMIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO ~ ONEPUPOBATH TOHITHAMHU: TpPapUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIUPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mateMaTH4eCKOro aHaJIU3a:

WCITIOJI30BATh MPOU3BOIHYIO VISl UCCIIECOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHOU Ha
OTpE3KE;

WCMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXJICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUHAIbHO-d)KOHOMUYECKMX, 3ajJadax, s
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmynoi wim
rpaduKom;



cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnuna;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJICTBAMUA MaTEeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO IEHCTBUTEIIBHBIX YACEIL.
1 MHorounensl. PainoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 2 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerrndeckuii KOpeHb N-0i CTETIICHHU. s |
HppauunonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
Jlorapudmuueckue ypaBHEHHs
6 Tpuronomerpruyeckue BeIpaxkeHUS U ” |
ypaBHEHHUS
ITocnenoBaTenbHOCTH U IPOrPECCUU 10 1
HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHme, 06001IeHNE, CCTEMaTH3aIlUs 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapirie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 HccnenoBanne GyHKIHIA ¢ TOMOIIIBIO 2 |
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbHble, OKa3aTeIbHbIE U 24 |
norapuMUIECKHE HEPABCHCTBA
KommiekcHbie unucna 10 1
HarypanbHble u 1enble ynucna 10 1
Cucremsl paluOHAIbHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ napameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Koan4yecTBO 4acoB
Ne n/m Tema ypoka KonTpoJabubie Jara nzydyenus
Bcero
padoThI
MHOKeCTBO, ONepalu Ha,

1 Ll Pati Haa 1 02.09.24
MHO’KECTBAMU M UX CBOMCTBA

2 Huarpammsl Diinepa-Benna 1 03.09.24
[IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOIO

3 1 04.09.24
arrapara Jiis peleHus 3a1a4
Panmonanshbie yncna. OOBIKHOBEHHBIC U

4 JECATUYHBIC IPOOH, TIPOLICHTHI, 1 04.09.24
OCCKOHEYHBIC MTEPUOIUUSCKHE TpoOH
Parmmmonansueie unciaa. OOBIKHOBEHHBIE U

5 JECSITUUHBIE JPOOU, TPOLIEHTHI, 1 09.09.24
OecKOHEeUYHbIE IEPUOANYECKUE APOOH
[Ipumenenue npoOeit U TPOIICHTOB IS

6 p AP pott s 1 10.09.24
peLIEeHHS TPUKIIAIHBIX 33/1a4
[IpumeneHnue npoOeii U IPOLIEHTOB IS

7 P AP pott s 1 11.09.24
pelieHus NpUKIaaHbIX 3a7a4
HeiicTBuTenbHble yncia. PaiimonaabHbIe U

8 1 11.09.24
HppalMOHATIbHBIE YHCIIa
Apudmerndeckue orneparyu ¢

9 pu ¢ patt 1 16.09.24
JIEMCTBUTEIIbHBIMU YHCIaMU
Moaynb 1eHCTBUTEIBHOTO YUCTIA U €TO

10 {ly A 1 17.09.24
CBOICTBa

11 [TpuOnuxEHHBIE BBIYUCIICHUS, TIPaBUIIa 1 18.09.24




12

OKpPYIJICHUS], IPUKUIKA U OLICHKA
pe3yJibTaTta BBIYUCIEHUN

OCHOBHBIE METO/IbI pELICHUS LEIBIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPABEHCTB

18.09.24

13

OCHOBHEBIE MCTOJbI pCHICHUA LCIIbIX U
JPOOHO-paLOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

23.09.24

14

15

16

OCHOBHBIE METO/IbI PEIICHUS LIETbIX U
JTPOOHO-pAllMOHATIBHBIX YPABHEHUH U
HEPaBEHCTB

MHOro4wieHsl OT OAHOW NEPEMEHHOM.
Jlenenre MHOTOYICHA HA MHOTOWICH C
ocratkoM. Teopema besy

MHOTO4JICHBI C IETBIMH
koapdunmentamu. Teopema Bueta

24.09.24

25.09.24

25.09.24

17
18

Pemrenne cucreM TMHEHHBIX YpaBHEHUI

Pemenue cucrem JIMHENHBIX ypaBHEHUI

30.09.24
01.10.24

19

Martpuna cucTeMsbl JINHEWHBIX YPaBHEHUM.

Onpenenurens MaTpUIBI 2X2, €ro
T€OMETPUUYECKHI CMBICI U CBOMCTBA;
BBIUHCIIEHUE €T0 3HAUECHUS

02.10.24

20

Onpenenurens MaTpuLbl 2X2, €ro
F€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYHCJIEHUE €r0 3HAYCHUS

02.10.24

21

22

[IpuMeHeHne onpenenuTens A pereHus
CUCTEMBI JINHEWHBIX YPaBHEHUN

Pemenue MPUKJIAAHBIX 3a1a4 ¢ TIOMOIIbIO

07.10.24

08.10.24



23

CHUCTEMBbI JINHEHHBIX YpaBHEHUN

Perrenue npukiagHbIxX 3a/1a4 ¢ MOMOIIBIO
CHUCTEMBbI JINHEHHBIX YpaBHEHU

09.10.24

24

25

26

KonrponsHast pabora: "PanmonanbHble
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JUHENHBIX YpaBHEHUN"

DyHKIUA, CTTOCOOBI 3aaHus (PYHKITHH.
B3aumuo obpatHbie HyHKIHH.
Komnozunust pyHKImit

I'paduk pynkumnu. dnemMeHTapHbIC
npeodpa3oBanus rpadukoB GpyHKIUN

09.10.24

14.10.24

15.10.24

27

OO6nacTh onpeesICHus] © MHOKECTBO
3HayeHu pyHkumu. Hymu GyHKImm.
IIpoMexyTKH 3HaK IOCTOSIHCTBA

16.10.24

28

29

30

UérHble 1 HeYETHBIC (PYHKITHH.
[lepuoanueckue pynkuuu. [Ipomexytku
MOHOTOHHOCTH (PYHKIIMH

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIHH.
HauOonpiiee 1 HauMeHblllee 3HaYEHUE
(GYHKIIMM Ha IPOMEXKYTKE

Jlunelinas, KBaJpaTu4Has ¥ JIpoOHO-
TUHEWHas QyHKIUH

16.10.24

21.10.24

22.10.24

31

DneMeHTapHOE UCCIIeIOBAHUE U
MOCTpoeHHE IpadUKOB ATUX QYHKIUN

23.10.24

32

33

DneMeHTapHOEe UCCIIEJOBaHNE U
MOCTpOeHHE TpadUKOB ATUX QYHKIUH

CreneHn C LETBIM ITOKa3aTeaeM. buHoM
Hrrotona

23.10.24

05.11.24



CreneHb C LIEJIBIM ITOKa3aTeiaeM. buaom

34 06.11.24
Herorona
CrenenHast GyHKIIMS C HATypaIbHBIM U

35 HeJeIM nokasareneM. E€ cBoiicTBa u 06.11.24
rpaduk
Konrponbnas pabdora: "Crenennas

36 POILIA pan | 11.11.24
¢ynkuus. E€ cBolicTBa u rpaduk
Apudmerndeckuit KOpeHb HATypaIbHOMN

37 puc Xop P 12.11.24
CTEIEHU U €ro CBOWCTBA
Apudmernuecknii KOpeHb HATYpaIbHOU

38 pud op P 13.11.24
CTETEeHU U €ro CBOWCTBA
[TpeoOpa3oBaHUs YUCIIOBBIX BBIPAKCHHM,

39 beoop P 13.11.24
CoJIeprKallMX CTENEHHU U KOPHU
[Ipeobpa3oBaHUs YUCIOBBIX BBIPAKECHHH,

40 peodp p 18.11.24
CoJIeprKallMX CTENEHU U KOPHU
[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHH,

A1 peoobp p 19.11.24
coJiepKalluX CTENEeHU U KOPHU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIC

42 METO/BI PEIICHHS UPPALMOHAIBHBIX 20.11.24
ypaBHEHUH
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIC

43 METO/Ibl pEeIIeHUs UPPALMOHATBHBIX 20.11.24
YpaBHEHUU
Uppanmonanbubie ypaBHeHUs1. OCHOBHBIE

44 METOJbI PEIICHUSA HPpALIMOHATIbHBIX 25.11.24
YpaBHEHUI
PaBHOCHIIbHBIE TIEPEXOBI B PELICHUT

45 PEXOARL B P 26.11.24

UppalMOHATBHBIX YPaBHEHHH




PaBHOCHIIBHEIC IEPEXO0abl B pCHICHUHN

46 g 27.11.24
HUPpALMOHATIBHBIX YPaBHEHUN
PaBHOCUIIbHBIE TIEPEXObI B PELICHUH

47 PEXOR g 27.11.24
UppalMOHATIBHBIX YpaBHEHUI
PaBHOCHIIbHBIE TIEPEXOIBbI B PEIICHUT

48 PEXOZ E) 02.12.24
HpPpALMOHATIBHBIX YPaBHEHUN
CaoiicTBa 1 rpadK KOPHSI N-0¥ CTETICHU

49 Kak (pyHKIIMHM 00paTHOI CTETIEHH ¢ 03.12.24
HaTypaJbHBIM MTOKa3aTelieM
CaoiicTBa ¥ rpa UK KOpHS N-Oi CTEeHU

50 Kak (yHKIIMH OOpaTHO CTENCHH C 04.12.24
HaTypaJIbHBIM MOKa3aTeleM
Kontponbnas padota: "CBoiicTBa u

51 rpaduK KOpHS N-Ol CTENEHH. 04.12.24
Wppanmonanbuble ypaBHEHUS"
CremneHs ¢ pallMOHATBHBIM MMOKa3aTeIeM 1

52 . 09.12.24
e€ cBolicTBa
CreneHb C pallMOHAIbHBIM [TOKA3aTENEM U

53 . 10.12.24
e€ CBOIICTBa
Crenenb ¢ pallMOHAIBHBIM ITOKAa3aTENEM U

54 . 11.12.24
e€ CBOIICTBa
Iloka3zarennHas KIIHs, €€ CBOMCTBA U

55 by 11.12.24
rpaduk
Hcnons3oBanue rpaduka QyHKIIUU IS

56 N 16.12.24
pelieHus: ypaBHEeHU I
Hcnons3oBanue rpaguka KIUU TS

57 P fb ymrumi A 17.12.24
peuieHus: ypaBHEeHU I

58 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE 18.12.24




METO/bI PEIICHHS IOKA3aTEIbHbIX
YpaBHEHUU

IlokazarennHBIC YpaBHCHMU. OcCHOBHBIE

59 METO/IbI PEILIEHUS IT0KA3aTENbHbIX 1 18.12.24
ypaBHEHUI
[TokazarenpHbIie ypaBHEeHUS. OCHOBHEIE
60 METO/bl PEIICHHS TOKA3aTEeIbHBIX 1 23.12.24
ypaBHEHUU
KonTponbnas padora: "[lokazarenbHas
61 P P . 1 24.12.24
¢dynkus. [Toka3aTenbHbIC ypaBHCHUS
62 Jlorapudm uucna. CpoiicTBa orapudpma 1 25.12.24
63 Jlorapudwm uucna. CoiicTa norapugpma 1 25.12.24
64 Jlorapudm uucna. CpoiicTBa norapupma 1 13.01.25
65 JlecsiTuuHBIE U HATYpaJIbHbIE JIOTapUPMBbI 1 14.01.25
66 JlecsiTuuHbIe U HATYpaJbHBIE TOTapU(PMBI 1 15.01.25
IIpeoOpa3oBanme BEIpaKECHUH,
67 peobp P I 15.01.25
coJiep>KalIux Jorapudmol
IIpeoOpa3oBaHue BEIpaKECHUH,
68 PeodP P I 20.01.25
coJieprKaliux Jorapudmol
[Ipeobpa3oBaHue BbIpaxeHH,
69 PeodP P 1 21.01.25
coJIep>KalIux Jorapudmol
Jlorapudmuueckas KIus, e€ CBOMCTBA
70 pucp sk 1 22.01.25
U rpaduk
Jlorapudmmaeckas KIus, €€ CBOMCTBA
71 P Dy I 22.01.25
u rpaduk
Hcnons3oBanue rpaduka GyHKIIUU A5
72 1 27.01.25

pelIeHnsl ypaBHEHUI




Hcnons3oBanue rpaduka GyHKIUU A5

73 5 28.01.25
pelIeHHs ypaBHEHHUH
Jlorapudmuueckue ypaBHeHusl. OCHOBHBIE

74 METO/bI PEIICHHUS JIOTAPUPMUUECKUX 29.01.25
ypaBHEHUI
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE

75 METOBI peIIeHUs JIorapu(PMUIECKUX 29.01.25
ypaBHEHUU
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE

76 METOBI peIIeHUs JIOTapU(PMUIECKIX 03.02.25
YpaBHEHUU
PaBHOCHIIbHBIE ITEPEXO/Ibl B pEILICHUH

77 PEXOAIPL B pE 04.02.25
JorapuMUIECKUX ypaBHEHUI
PaBHOCHIIbHBIE NTEPEXO/IbI B pEILICHUH

78 PeXOZ p“ 05.02.25
JorapupMUUECKUX ypaBHEHUN
KonTponbnast padora: "Jlorapudpmuueckas

79 P P pi¢p . 05.02.25
¢bynkuus. JlorapudmMudeckne ypaBHEHHUS
Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC

80 d Y 10.02.25
YHCIOBOTO apryMeHTa
Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC

81 11.02.25
YHCIOBOTO apryMeHTa
APpKCHHYC, apKKOCHHYC ¥ apKTaHTEHC

82 P e @p Y P 12.02.25
YHCJIOBOTO apryMeHTa
ApPKCHHYC, apKKOCHHYC U apKTaHT€HC

83 PICHHYE, 8P yenap 12.02.25
YHCIIOBOTO apryMeHTa
Tpuronomerpuveckast OKpy>KHOCTb,

84 OIIpeAEIEHNE TPUTOHOMETPHUUECKHUX 17.02.25

(GYHKIMN YUCIOBOTO apryMeHTa




Tpuronomerpuyeckasi OKpy>KHOCTb,

85 OIIpeieJIEHUE TPUTOHOMETPUUECKHUX 18.02.25
(GyHKIMN 9MCIOBOTO apryMEeHTa
OCHOBHBIE TPUTOHOMETPUYECKHE
86 P P 19.02.25
(hopMmyIibI
OCHOBHBIE TPUTOHOMETPHUIECKHE
87 P P 19.02.25
hopMyITbI
OCHOBHBIE TPUTOHOMETPUIECKUE
88 P P 24.02.25
hopMyITBI
OCHOBHBIE TPUTOHOMETPUYECKHE
89 P P 25.02.25
(bopMyIibL
90 [IpeoOpa3oBanne TPUTOHOMETPHUECKUX 26.02.25
BBIpOKEHUI o
91 [TpeoOpa3oBaHue TPUTOHOMETPUIECKUX 26.00.25
BBIPAKEHUI o
9 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX 03.03.25
BBIPAXKEHUI o
93 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX 04.03.25
BBIpOKEHUI o
94 Pemenne TpuroHoMeTprUUECKUX 05.03.25
YpaBHEHUU o
95 Pemenne TpuroHoMeTprUUECKUX 05.03.25
ypaBHEHHH o
96 PerieHre TpUroHOMETPHUYESCKHUX 10.03.25
ypaBHEHUI o
97 Pemenne TpUroHOMeTpUYECKUX 11.03.25
ypaBHEHUH o
98 Pemenne TpuroHoMeTpuuecKux 12.03.25




ypaBHEHUM

Pemenne TpuroHoMeTpu4EeCKUX

99 . 12.03.25
ypaBHEHUM
Pemienne TpUroHOMETPUYECKUX

100 vp P 17.03.25
ypaBHEHU
Kontposbnas pabora:

101 "TpUroHOMETpUYECKUE BHIPAKEHUS U 18.03.25
TPUTOHOMETPUYECKHE ypaBHEHUA"
ITocnegoBaTensHOCTH, CIIOCOOBI 3aJaHUS

102 nocienoBarelbHoCTER. MeTo 19.03.25
MaTEeMaTHYeCKON MHAYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYECHHbBIE

103 nociyeoBarenbHoCTU. Mcropust ananu3za 19.03.25
OECKOHEYHO MaJbIX

104 Apudmernaeckas mporpeccus 01.04.25

105 I'eomeTprueckas nporpeccus 02.04.25
BeckoneuHno yOBIBaromias reoMeTpudIecKast

106 Y B P 02.04.25
nporpeccust
CymMa OCCKOHEYHO YOBIBAIOIICH

107 ™ . y H 07.04.25
T€OMETPUYECKON MTPOTPECCUU
JIMHEHBIN 1 YKCIIOHEHIINAJIBHBIN POCT.

108 B P 08.04.25
Uucno e. Dopmyina CI0KHBIX IPOLEHTOB
JIMHEHBIN 1 YKCIIOHEHIINAJIBHBIN POCT.

109 B P 09.04.25
Yucno e. DopMyrna CIOKHBIX TPOIEHTOB
Hcnonp30Banue Oporpeccun AJIsl PEIICHHS

110 pOTpeceHit U p 09.04.25
peaNbHBIX 3a/1a4 MPUKIIAHOTO XapaKTepa
Kontpoasnas padora:

11 P P 14.04.25

"IlocenoBarenbHOCTH U IpOrpeccuu”




112 HenpepsiBHbIC (DYHKITMU U UX CBOMCTBA 15.04.25
Touka pa3pniBa. ACUMIITOTEI I'papUKOB

113 pasp pad 16.04.25
byHKIMHA
CBolicTBa KLU HENPEPBIBHLIX Ha

114 (byH H pep 16.04.25
OTpe3Ke
CBoiicTBa KLU HEIIPEPHIBHBIX Ha

115 PyrK pep 21.04.25
OTpe3Ke
Metoa HHTEPBAJIOB JJISI PEIICHUS

116 AL MHTEp AP 22.04.25
HEpPaBEHCTB
Metoa HHTEPBAJIOB JUISL PEIICHUS

117 AL MHTEp AP 23.04.25
HEPaBEHCTB
MeTtoa HHTEPBAJIOB TSI PELICHU

118 Al MHTEP AP 23.04.25
HEpPaBEHCTB
IlpuMeHeHne CBOIICTB HENPEPHIBHBIX

119 pHMEHE pep 28.04.25
GbyHKIUH 1715 pelteHus 3a1a4y
TIpuMeHeHne CBOIICTB HENPEPHIBHBIX

120 p . pep 29.04.25
GyHKIUH 1715 petieHus 3a1a4

121 [lepBast u BTOpas Npou3BOIHbIE PYHKIIUU 30.04.25
Omnpenenenue, reOMETPUYECKUI CMBICIT

122 PEACIICHIIE P 30.04.25
MIPOU3BOTHOM
Onpeneneaue, PU3NIESCKUN CMBICTT

123 penenerne, 05.05.25
MIPOU3BOTHOM
YpaBHeHME KacaTeIbHOU K rpaduk

124 P paduiy 06.05.25
byHKIIUN
VYpaBHeHMEe KacaTeIbHON K rpaduK

125 p rpaduiy 07.05.25
byHKIIIT

126 ITpon3BoiHbIE NIEMEHTAPHBIX (HYHKIUH 07.05.25




127 [Ipou3BoHbIE 35IeMEHTAPHBIX (DYHKITHI 1 12.05.25
[TpousBoiHAS CyMMBI, TPOU3BEACHHSI,

128 POMSBOAHAA & POHIBEACH 1 13.05.25
YaCTHOTO M KOMITO3ULIUU (YHKIUI
[TpousBoiHAS CyMMBI, TPOU3BEACHHSI,

129 POMSBOAHAA & POHSBEACH 1 14.05.25
YaCTHOTO ¥ KOMITO3UIIUU ()yHKITHI
[IpousBoHast CyMMBI, TPOU3BEACHHUS,

130 POTSBOATIT EYNMBL, TIPOTBEACH 1 14.05.25
YaCTHOTO M KOMITO3ULIUU (YHKIUI

131 Kontponbnas padota: "[IponsBoanas” 1 1 19.05.25
IToBTOpEHue, 000011IEHHE,

132 P Henne, , 1 20.05.25
cUCTeMaTh3anus 3HaHui: "Y paBHEHUS
IToBTOpEHue, 00001IEHHE,

133 P HHEHHE, ) 1 21.05.25
cucteMaru3anus 3HaHuii: "OyHKIUN

134 Wrorosas KoHTpoJIbHAsT paboTa 1 1 21.05.25

135 HroroBast koHTpoIbHAs paboTa 1 1 26.05.25
IToBTOpenue, 0000ImIEHNE,

136 P Hen I 27.05.25
CUCTeMAaTH3aIHsl 3HAHHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npou3BOJHON K
WCCIICIOBAHMIO (DYHKIIHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

02.09.24

[IpuMeHeHne Npon3BOIHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[IpumeHeHne Mporu3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

02.09.24

03.09.24

03.09.24

[IpuMeHeHne Mpou3BOJHOM K
UCCIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

09.09.24

[IpuMeHeHne Mpon3BOJHOM K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

09.09.24

HaxoxxneHne HanOoIbIIero u
HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON
(GyHKIIMHM Ha OTpe3Ke

HaxoxnaeHnue HanOOJIBIIETO U

10.09.24

10.09.24




HAaMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GyHKIMU Ha OTpE3Ke

Haxoxxnenrne HanOoIIbIIero u
HAMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GyHKIIMH Ha OTpE3Ke

16.09.24

10

Haxoxneaue HauOoJIbLIErO U
HAaUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
(GYHKIIMY Ha OTpE3Ke

16.09.24

11

12

13

14

Haxoxnenue HauOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HETPEePHIBHON
(GyHKINU Ha OTpE3Ke

Haxoxnenune HanOombIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON
(GbyHKINU Ha OTpE3Ke

[IpuMeHeHne MpOU3BOTHOM JIJIst
HAXO0XJICHUS HAWTYYIEro PelmeHus B
MIPUKJIAIHBIX 3a7a49ax

[IpuMeHeHne npou3BOJHON JUIs
HaXO0XJACHUS HaWIY4IlEero peleHus B
MIPUKJIAIHBIX 3a7a4ax

17.09.24

17.09.24

23.09.24

23.09.24

15

[IpuMeHeHne npou3BOJHON JUIs
OIIPEJICJIEHUS] CKOPOCTH U YCKOPEHUS
mporecca, 3alaHHOro (opMyJoN Uin
rpaduKom

24.09.24

16

[Tpumenenne npou3BOHOM IS
oTpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOTO (GOPMYIION UITH
rpaduxom

24.09.24




17 Kommnosumus ¢pyHkmmii 30.09.24

18 Komnozunust pyHKuumi 30.09.24

19 Kommnosumus hyHkmmii 01.10.24
T'eoMmeTpuueckue 00Opa3sl ypaBHEHUI HA

20 P 3 pashl yp 01.10.24
KOOPJMHATHOMN TIJIOCKOCTH
I'eomerpuueckue o0Opa3sl ypaBHEHUN HA

21 p 3 pasbl yp 07.10.24
KOOPJAMHATHOMU MJIOCKOCTH
Kourponsnaas padora: "Uccnenosanue

22 poT P popat 07.10.24
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"
IlepBooOpa3Has, OCHOBHOE CBOMCTBO

23 P p 08.10.24
epBOOOPa3HBIX
IlepBooOpa3HbIe dIIEMEHTAPHBIX KLU,

24 p P P (1)yH H 08.10.24
[IpaBuna HaXOXKaEHUS IEPBOOOPAZHBIX
ITepBoOOpPa3HbIE 3IIEMEHTAPHBIX KL,

25 p P p Q)YH H 14.10.24
[TpaBuna HaXOXKIEHUS IEPBOOOPA3HBIX
HWnaterpan. I'eoMeTpuuecKkuii CMBICIT

26 P P 14.10.24
WHTErpasa
Brruncnenue onpenenéHHOro HHTErpaia

27 pest . P 15.10.24
o gopmysne HoroTona-JleliOnuna
Brmancnenue onpenenéHHOT0 UHTErpajia

28 pelt ) P 15.10.24
o gopmyne HeroTona-JleiiOnumna
IIpnMeneHne nHTErpaIa I HaXO0XKICHUS

29 PHMEHET rpara i A 21.10.24
IoIaiel TUIOCKUX PUTYp
IIpnMeHeHre uHTErpaIa I HaX0XKICHUI

30 pu rpasa s 21.10.24
00BEMOB reOMETPUUECKHX TEJ
IIpumepsl pentennii 1udhepeHIUaATbBHBIX

31 p prip A (b(b peHll 22.10.24

ypaBHEHUH




[Tpumeps permenuit nuddepeHImarIbHbIX

32 b 22.10.24
YpaBHCHHIA
MatemaTtuueckoe MOJEIUPOBAHHE

33 pealbHBIX MPOIECCOB C MTOMOUIBIO 05.11.24
mudepeHIMaTbHBIX YPaBHCHUM
Konrponsnas padora: "[lepBooOpaznas u

34 POIPHATP PBOODP 05.11.24
HHTETpat
Tpuronomerpruyeckue QyHKIHH, UX

35 P . P Pynicu 11.11.24
CBOWCTBA U TpapuKu
Tpuronomerpuyeckue QyHKINH, UX

36 P . P A 11.11.24
CBOICTBA U TpaduKu
Tpuronomerpudeckue KIIMH, UX

37 pHl p (ym 12.11.24
CBOWCTBA U TpapuKu
Tpuronomerpuyeckue GyHKINH, UX

38 pv P Pynicu 12.11.24
CBOWCTBA U TpapuKu
Tpuronomerpuyeckue GyHKINH, UX

39 P . P Pynicu 18.11.24
CBOICTBA U TpaduKu
OT60p KOpHEHN TPUTOHOMETPUUECKUX

40 YPaBHEHUH € TOMOUIBIO 18.11.24
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUYECKUX

41 YPaBHEHUH € TOMOIIBIO 19.11.24
TPUTOHOMETPUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUECKUX

42 YPaBHEHUH C IOMOLIBIO 19.11.24
TPUTOHOMETPUIECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKUX

43 b XOPHEH TP P 25.11.24

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPHYECKON OKPY>KHOCTH

Pemrenne TpuroHoMeTpu4EeCKUX

44 25.11.24
HEpPaBEHCTB
Perienue TpUroHOMETpHUECKUX

45 P P 26.11.24
HEPaBEHCTB
Perienue TpUroHoMeTpuUeCcKuX

46 P P 26.11.24
HEpPaBEHCTB
Perienne TpUroHOMETpHUECKUX

47 P P 02.12.24
HEpPaBEHCTB
Konrpomnsnas padora: "['paduku

48 TPUTOHOMETPUUECKUX (PYHKIIHMM. 02.12.24
Tpuronomerpuyeckue HepaBeHCTBA"
OCHOBHbBIE METO/IbI PEeILICHUS

49 P 03.12.24
[OKa3aTeJIbHbIX HEPABEHCTB
OCHOBHbBIE METO/IbI PEILICHUS

50 P 03.12.24
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IBI PETICHUS

51 P 09.12.24
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHUS

52 P 09.12.24
MOKa3aTeJIbHbIX HEPABEHCTB
OCHOBHBIE METO/IBI PETICHUS

53 P 10.12.24
Jorapu(pMHUUECKUX HEPABEHCTB
OCHOBHBIE METOJIBI PETICHUS

54 P 10.12.24
Jorapu(MUIECKUX HEPABCHCTB
OCHOBHBIE METO/IbI PEeILICHUS

55 P 16.12.24
Jorapu(pMHUUECKUX HEPABEHCTB
OCHOBHBIEC METO/IBI PETICHUS

56 P 16.12.24

JIOFapI/I(I)MI/I‘{CCKI/IX HCPAaBCHCTB




OcCHOBHEBIE MCTOJbI pCHICHUSA

57 17.12.24
HpPpALMOHATIbHBIX HEPABEHCTB
OCHOBHEIE METOJILI PEILIEHUS

58 AARLD 17.12.24
HppalMOHATIbHBIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

59 ABLP 23.12.24
HpPpALMOHATIbHBIX HEPABEHCTB
OCHOBHEIE METOJIBI PEIIECHUS

60 ARLP 23.12.24
HpPpALMOHATIbHBIX HEPABEHCTB
I'paduueckue METOIBI PEIICHUS

61 pad ABl petieH 24.12.24
HMPPALMOHATIbHBIX YPaBHEHUN
I'padudgeckue METOIBI PEICHUS

6 pad Apt petien 24.12.24
HPPAIMOHATIBHBIX YPaBHEHUN
I'paduueckue METOIBI PEILICHUS

63 pag At pet 13.01.25
MOKa3aTeNIbHBIX YPAaBHEHUI
I'paduueckue METOIBI PEILICHUS

64 P (b BLP 13.01.25
MOKa3aTeIbHBIX HEPABEHCTB
I'padudeckue METOIBI PEIIEHUS

65 pad APl pettien 14.01.25
Jorapu(PMUYECKUX YpaBHEHUM
I'pacdhuaeckne MeTOaBI pELIEHUS

66 pad AP 14.01.25
norapuMHUYECKUX HEPABEHCTB
I'padudeckue METOIBI PEIEHUS

67 P (b /LD 20.01.25
norapuMHUYECKUX HEPABEHCTB
I'paduueckne MeToabI peIICHHS

68 MOKa3aTeIbHBIX U JIOTapU(PMHUUECKUX 20.01.25
YpaBHEHU
I'padmyeckue MeToAbl perieHus

69 MOKa3aTeIbHBIX U JOrapu(pMUIEcKux 21.01.25

YpaBHEHUI




70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeJIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

I'padmueckue MeToabl pemeHus

IIOKa3aTCIbHBIX U HOF&pH(l)MH‘I@CKI/IX
HCpPaBCHCTB

KonrponsHas pabdora: "UpparnuoHaibHeie,

MOoKa3aTeiabHbIE U JIorapuMuueckue
HepaBeHCTBA"

21.01.25

27.01.25

27.01.25

73

KomiiexcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHYECKasi POPMBI 3arucu
KOMIIJIEKCHOTO YHCIIa

28.01.25

74

75

76

KomruiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUYECKasi POPMBI 3arucu
KOMIIJIEKCHOTO YHCIIa

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

28.01.25

03.02.25

03.02.25

77

78

79

N3o0pakeHne KOMIUJIEKCHBIX YMCeN Ha
KOOPJAMHATHOM TIOCKOCTH

N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM MJIOCKOCTH

®opmyna Myaspa. Kopuu n-oii ctenenu
13 KOMIUIEKCHOTO YHClia

04.02.25

04.02.25

10.02.25

80

81

®opmyna Myaspa. Kopuu n-oii ctenenun
13 KOMIUJIEKCHOTO YHUCIIa

HpI/IMCHCHHC KOMIIJICKCHBIX YMCCJI OJIAd

10.02.25

11.02.25




peuieHns GU3NIEeCKUX U TeOMETPUIECKUX
3a1a4

Kontponbnas padota: "KomrmiekcHbie

82 | 11.02.25
quciia

83 HarypanbHble u 1enble ynucna 17.02.25

84 HarypanbHble U 11e51ble yncina 17.02.25
IIpumenenure NpuU3HaKOB JEIUMOCTH

85 p p A 18.02.25
LEIBIX YHCEI
IIprnMeHeHnEe NPU3HAKOB AEIUMOCTH

86 p p a 18.02.25
LEIBIX YHCEI
IIprnMeHeHnEe TPU3HAKOB AEIUMOCTH

87 p p ¢ 24.02.25
menbix yncen: HOJQ u HOK
IIprnMeHeHne IPU3HAKOB AEIUMOCTH

88 P P ¢ 24.02.25
uensix yucen: HOJl u HOK
IIpnMeHeHnEe NPU3HAKOB AEIUMOCTH

89 p p A 25.02.25
LIEJIBIX YHCEN: OCTATKH 110 MOJYJIIO
IIpnMeHeHnEe TPU3HAKOB AETUMOCTH

90 p p a 25.02.25
LEJIBIX YUCEJ: OCTATKH 110 MOJYJIIO
[IpuMeHeHne NMpU3HAKOB ACIUMOCTH

91 LEJIBIX YUCEII: anroput™ EBkimmia uist 03.03.25
perieHus 3a/1a4 B 1EebIX YHCIIax
KourpomnsHas padora: "Teopus mensx

92 P P I 03.03.25
qHcel
Cucrema 1 COBOKYITHOCTh YPaBHEHU.

93 PaBHOCHIBHBIE CUCTEMBI U CUCTEMBI- 04.03.25
CIIEICTBUSI
CucreMa v COBOKYITHOCTh VPaBHEHUIA.

94 yn yp 04.03.25

PaBHOCHUIIbHEBIE CUCTEMBI M CUCTEMBI-




95

CICACTBUA

OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

10.03.25

96

97

98

99

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW UppalMOHAIBHBIX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUI

OCHOBHBIE METOBI PELIEHUS CUCTEM U
COBOKYIIHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

COBOKYIIHOCTEH JIorapu(MU4eCKUx
ypaBHEHUH

10.03.25

11.03.25

11.03.25

17.03.25

100

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX
YpaBHEHUU

17.03.25

101

IIpuMeHeHnEe CUCTEM K PELIECHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a]1a4 U3
pa3IMYHbIX 00JacTe HayKH U pealbHON
YKWU3HH, HHTEPIIPETALUS TOJTY4CHHBIX
pE3yJIbTaTOB

18.03.25

102

[IpuMeHeHne cuCTEM K pEIEHUIO
MaTeMaTHYeCKUX 3a/1a4 ¥ 3a]1a4 U3
pa3IMYHbIX 00JacTel HayKH U pealbHON
YKU3HH, HHTEPIIPETALUS TOJTYYEHHBIX
pE3yJIbTaTOB

18.03.25




[IpumeHeHre HEPABEHCTB K PELICHUIO
MaTeMaTU4YeCKHUX 3a/1a4 U 3aj]1a4 U3

103 pa3NUYHBIX 00JaCTe HAyKH U pealbHON 01.04.25
YKU3HHU, UHTEPIIPETAIUS TOJTYYSHHBIX
pe3yIbTaTOB
Kontposnbnas pabdora: "Cuctemsl

alMOHAJIBHBIX, HPPAIAOHAIFHEIX

104 pall ppatt 01.04.25
MOKa3aTeIbHBIX U JOrapu(PMHUECKUX
ypaBHEHHH"

105 PaunonaneHble ypaBHEHHMS C MapaMeTpaMu 07.04.25
PanumonannHBIC HEpAaBEHCTBA C

106 B P 07.04.25
rnapameTpamu

107 PanyoHaneHbIE CUCTEMBI € ITapaMeTpamMu 08.04.25
HppanuonansHble ypaBHEHHA,

108 ppatt P 08.04.25
HEpaBEHCTBA C IapaMeTpamMu
HppanmoHanbHBIC CHCTEMEI C

109 ppatt 14.04.25
napameTpamu
Iloka3zarenbHBIC YpaBHEHHS, HCPABEHCTBA C

110 P P 14.04.25
napameTpamu

111 [Toka3arenbHbIE CUCTEMBI C ITApAMETPaMU 15.04.25
Jlorapudmuyueckue ypaBHEHMS,

112 puc P 18.04.25
HEPaBEHCTBA C MapaMeTpamMu
JlorapuMuyecKkrue CUCTEMBI C

113 pu¢ 21.04.25
napameTpamu
TpUroHoMeTpUYECKHE YPaBHEHUS C

114 p P P 21.04.25
napameTpamu
TpuronoMeTprdecKre HEPaBEHCTBA C

115 p P P 22.04.25

napameTpamu




116

117

118

TpuroHomerpudeckue CUCTEMBI C
napameTpamu

[TocTpoenue u uccienoBanue
MaTeMaTHYECKUX MOJIENIel peabHbIX
CUTYallUi C MOMOIIBIO YPAaBHEHUH C
rnapameTpamu

[TocTtpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJIENIel peabHbIX

CI/ITyaI_II/Iﬁ C IOMOIIBIO CUCTCEM ypaBHeHI/Iﬁ

C mapameTpaMu

22.04.25

28.04.25

28.04.25

119

[TocTtpoeHue u uccnenoBaHue
MaTEMATHYCCKHUX MOI[GJIGﬁ PCAIbHBIX

CI/ITyaI_II/Iﬁ C IOMOIIIBIO CUCTCEM ypaBHeHI/Iﬁ

C mapameTpaMu

29.24.25

120

121

122

KonTponbnas padora: "3anauu c
napamerpamu”

[ToBTOpenue, 06001IeHNE,
cucTeMaTu3alus 3HaHuii: "YpaBHeHus"
[ToBTOpenue, 060061IeHNE,
cUcTeMaTu3auus 3HaHui: "YpaBHeHus"

29.04.25

05.05.25

05.05.25

123

[ToBTOpenue, 0600IIEHNE,
cUCTeMaTH3aIus 3HaHW: "Y paBHEHUS.
Cucremsbl ypaBHeHUI"

06.05.25

124

125

[ToBTOpenme, 0600MIEHNE,
cuctemaTtusanus 3Hanuii: "HepaBencrna"
[ToBTOpenue, 060061IeHNE,
cucreMarnsanus 3HaHuii: "HepaBeHncraa"

06.05.25

12.05.25

126

[ToBTOpenue, 0600MIIEHNE,

12.05.25




cuctemaTtusanus 3Hanuii: "HepaBencrsa"

[ToBTOpeHue, 060061IeHNE,

127 cucrtematusanus 3Hanuii: "[IpousBoHas u 1 13.05.25
e€ mpuMeHeHue"
[ToBTOpeHue, 060061IeHNE,
128 cucreMaru3anuus 3Hanui: "lIponsBoanas u 1 13.05.25
e€ npumeHeHue"
[ToBTOpeHue, 060061IeHNE,
129 cucreMmarusauus 3Hauui: "lIponsBoaHas u 1 19.05.25
e€ npumeHeHue"
[ToBTOpeHME, 0000IIECHNE,
130 cucremaTusanus 3Hanuii: "MHTerpan u ero 1 19.05.25
npuMeHeHnue"
131 [ToBTOpeHME, 0000IIECHNE, | 20.05.25
cucreMarTu3anus 3HaHui: "OyHkuun" R
132 [ToBTOpenue, 06001IEHNE, | 20.05.25
cucTeMaTu3anus 3HaHui: "OyHKuun" e
133 [ToBTOpenue, 060061IeHNE, | 26.05.25
cucTeMarusanus 3HaHui: "OyHKIun" R
134 HToroBast KOHTpoOJIbHASA paboTa 1 1 26.05.25
135 WtoroBas koHTpoJsibHas paboTa 1 1 27.05.25
136 [ToBTOpenue, 06061IeHNE, | 27.05.25
CUCTeMAaTU3alHs 3HAHUH R
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, T€OMETPHSL.
Anrebpa 1 Havasla MaTeMaTHYeckoro ananusa, 10 kimace/ Mypasun I'.K.,
Mypasuna O.B., O0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[PODAY;
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

» Maremarunka: anredpa v Hadajga MaTEMaTHIECKOTO aHAIH3a, TEOMETPHS.
Anrebpa v HavaJla MaTeMaTUYeCKoro aHanusa (B 2 yactsx), 10 kimacc/ Yacts 1:
Mopakosuu A.I'., CemenoB I1.B.; Yactb 2: MopakoBuu A.I'. u npyrue; noju
penakuuenr Mopakosuda A.I'., OGIIECTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO

«10O1] MHEMO3H1HA»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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