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INOACHUTEJIBHAS 3AIINCKA

VYyeOHblli Kypc «Anredpa ¥ Havania MaTeMaTHYECKOrO aHaiu3a» SBISETCA
OJHUM M3 HauOoliee 3HAUMMBIX B IpOrpaMMe CpEeIHEro ooiiero odpazoBaHus,
MOCKOJIbKY, C OAHOW CTOPOHBI, OH O0OECIEeYMBAET MHCTPYMEHTAIbHYIO 0a3y aiis
M3YyUEHUSl BCEX E€CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroil CTOpOHBI, (hOpMUPYET
JIOTUYECKOe M aO0CTPAaKTHOE MBIIUIEHHE 00Yy4aroluXcsl Ha YpPOBHE, HEOOXOAUMOM
JUIsL OCBOEHUSI MH(OPMATHKHU, OOLIECTBO3HAHHUS, UCTOPUH, CIIOBECHOCTH U JPYTUX
TUCIUIUIMH. B pamkax maHHOTO ydeOHOro Kypca OOydaromuecs OBJaJeBaoT
YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HayKH, KoTopas (QOopMylHMpyeT CBOU
JOCTHKEHUSI B MaTeMaTu4eckon opme.

VY4eOHbIil Kypc anreOpbl U HadaJl MaTeMaTHYECKOIO aHalIM3a 3aKJIajblBacT
OCHOBY /I YCIEIIHOIO OBJAJACHMUS 3aKOHaMU (U3MKH, XUMHH, OHOJIOTHUH,
MOHMMAaHHS OCHOBHBIX TEHJICHIIUHN Pa3BUTH YKOHOMUKH M OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(QPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HUCIOJB30BaTh MX I JAlbHEWUIIEro oOpa3oBaHUS U B
IIOBCETHEBHOM KM3HU. B TO ke Bpems oBlajeHHE aOCTPAKTHBIMH M JIOTUYECKH
CTPOTMMHU KOHCTPYKIMSMHU anreOpbl M MaTreMaTHYeCKOro aHajiu3a pa3BUBAeT
YMEHHE HAXOAHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATH
YTBEPKIECHUS C IOMOIUBI MHAYKLIMU M PacCyXJIaTh AEAYKTHBHO, HCIIOJIB30BaTh
0000IlIeHHEe W KOHKPETH3alMl0, a0CTparupoBaHUE M aHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTHYECKOE MBILLUICHHUE.

B xone m3ydenust yuyeOHOro kypca «Anredpa U Hayajga MareMaTHYeCKOro
aHanM3a» oOydarolIMecs MOJTY4YaroT HOBBIM OMNBIT PElIeHHs MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOCHHSI MAaTEMaTUUYECKUX MOJIEIEN peajbHbIX CUTYALM,
UHTEPIpETAalMy  IIOJYYECHHBIX  PEIICHHWH, 3HAKOMSATCS C  IpUMepamu
MaTeMaTHUYeCKNX 3aKOHOMEPHOCTEH B MpPUPOJE, HAYKE M HCKYCCTBE, C
BBIIAIOIIMMUCS MaTEMAaTUYECKUMU OTKPBITUAMU U UX aBTOPaMH.

VY4eOHbIil Kypc 00J1a1aeT 3HAUYUTENbHBIM BOCIHUTATEIbHBIM IOTEHIUAJIOM,
KOTOpBI peanu3yercs Kak uyepe3 Y4eOHbI MaTepuaj, CHocoOCTBYIOIIHI
(OpMHUPOBAHUIO HAYYHOI'O MHUPOBO33PEHUS, TaK M 4Yepe3 creuupuky ydyeOHOH
NEATeNIbHOCTH, TPEOYyIoMEH MPOJODKUTEIBLHON  KOHUEHTpPAIlMM  BHUMAHMS,
CaMOCTOSITEJIbHOCTH, ~AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3yJIbTar.

B ocHoBe Meroauku oOyuyeHus anreOpe M HayajgaM MaTeMaTH4eCKOro
aHaJIu3a JISKUT ACSITeTbHOCTHBIM MPUHIUI 00y4EHUS.

B crpykrype yuebHOro kypca «AnreOpa M Hauyajga MaTeMaTH4YE€CKOro
aHaJINM3a» BBIIEJEHBI CIECAYIOIIUE COAECPKATENbHO-METOANYECKUE TUHUN: «YHucna
U BBIUUCTICHUS», « DYHKIIMU U rpadukn», «YpaBHEHUS U HEpaBeHCTBay», «Hauama
MaTEeMaTUYeCKoro aHanuza», «MHoOkecTBa U JIOTMKa». Bce 0OCHOBHBIE



COJEPKATEIbHO-METOAMUECKNE JIMHUM HU3Y4YaloTCd Ha MPOTSHKEHUHM JIBYX JIET
oOyueHusi Ha YpOBHE CpeIHEro oOIero oopa3zoBaHMs, €CTECTBEHHO IOIOJHSSA
Apyr Apyra W MOCTENEHHO HACHIIASCh HOBBIMU TE€MaMHU M pasnenaMu. JlaHHBIN
y4eOHBI KypC SBIISIETCS WHTErPAaTUBHBIM, IIOCKOJBKY OOBEOUHSET B cede
COZIEpKaHNe HECKOIbKUX MaTeMAaTWUYeCKUX MUCHUILIINH, TaKWX Kak anredpa,
TPUTOHOMETPUS, MaTEMaTHUYECKUM aHaiu3, TEOpUS MHOXKECTB, MaTeMaThyecKas
noruka u apyrue. ITo mepe Toro kak oOywaromiuecs OBIaJeBalOT BcE Oosee
IIMPOKUM MAaTEMaTUYECKUM allapaToM, Y HUX MOCIEA0BaTeIbHO (HOpMUpYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTUYECKyl0 MOJAEIb PpeabHOM
CUTYaIliH, TIPUMEHSATH 3HAHUS, TIOJTYYCHHBIE TP W3YUYEHUU y4eOHOTro Kypca, IJis
peLIeHUs] CaMOCTOATEIHHO C(OPMYIMPOBAHHON MaTeMaTHUYECKON 3aJauu, a 3aTeM
HMHTEPIIPETUPOBATH CBOU OTBET.

ConepxarenbHo-MeToAMYeCKass JUHUS «YHuUClla U BBIYMCICHUS» 3aBEpIIAET
(dopMUpOBaHUE HABBIKOB MCIIOJIb30BAHMS IEUCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HA4yaTo Ha ypOBHE OCHOBHOI'O 0011ero oopa3oBanus. Ha ypoBHe cpeanero oouero
oOpa3oBaHus oco0oe BHUMaHHE yAensercs  (HOPMHPOBAHUIO  HABBIKOB
palMOHANBHBIX BBIUMCICHUN, BKIIOYAIOMIMX B C€Osl MCMOIB30BAaHUE Pa3IMYHBIX
GopM 3amucu uucia, YMEHHE JeNaTh MNPUKUAKY, BBIIOIHATH NPUOIMKEHHBIE
BBIUMCIICHUS, OIEHUBATh YHWCIIOBBIC BBIPOKEHHUA, pabOTaTh ¢ MAaTeMaTHYECKUMU
KOHCTaHTaMHU. 3HAKOMble OOYYaloIIMMCS MHOXECTBAa HATYpPaJIbHBIX, LEJbIX,
pallMOHAIBHBIX M JEHCTBUTENBHBIX  YWCEN  JOMOJHSIOTCS  MHOMKECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXJIoM M3 3TUX MHOXECTB paccMaTpuBalOTCA
CBOWCTBEHHbIE €My cHenu(puYecKue 3aJaud M OIEpaluu: [eJleHHuEe Haleno,
OTIEPHPOBAHUE OCTAaTKAMH HA MHOXECTBE IIEJBIX YHCET, OCOOBbIe CBOWCTBA
palMOHAIBHBIX U MPPALMOHANBHBIX YHCEN, apu(MEeTHYECKue omepaiuu, a TaKkxKe
U3BJIEUECHUE KOPHS HATypalbHON CTENEHUM HAa MHOXECTBE KOMIUIEKCHBIX YMCEI.
bnaromapsi mociegoBaTeIbHOMY PACHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHCET H
3HaKOMCTBY C BO3MOXHOCTSIMU MX MPUMEHEHUS ISl PEIICHUS Pa3IuuHbIX 3a7a4
(GopmupyeTcsl MpeACTaBlIeHUE O €AMHCTBE MAaT€MaTUKM KaK HaykKd U €€ poid B
MOCTPOCHUU MOJIEIeH pealbHOTO MHUpA, HIMPOKO HCIONB3YIOTCS 0000IIeHHE |
KOHKPETH3aLIUA.

Jluaust «YpaBHEHHUS M HEPABEHCTBA» pEANM3YyeTCs Ha MPOTSHKEHUH BCETO
o0Oy4deHHs Ha YpOBHE CpeaHero oOIero oOpa3oBaHUsA, MOCKOJBKY B KaXIOM
pasznene Ilporpammbl IpPEeayCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3aaay. B
pe3ynpTaTe OOyd4aroliuecs OBJQJACBAIOT PA3NUYHBIMH METOJAMU  PEIICHUs
pallMOHAIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTENbHBIX, JOrapupMUUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHI, HEPaBEHCTB M CHCTeM, a TakKe 3ajad,
cofepxaimux mnapaMmerpsl. llomydeHHbIe YMEHHS UIMPOKO HCHOIB3YIOTCS TpU
UCCIIEIOBAaHNN (YHKIIMI C MOMOILBIO MPOU3BOAHOM, MPH PELICHUN MPUKIIAIHBIX



3aJa4 U 3a7ja4 Ha HAXOXJACHHE HAauOOJbIINX U HAUMEHBUINX 3HAYEHUH (PyHKIUU.
JlaHHas coneprkaTenbHas JIMHUS BKJIIOUaeT B ceOsl Takke (pOpMUPOBAHUE YMEHUI
BBIMIOJHATE  pacuy€rbl 1o  (opmylaM, MpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAllMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUN, a TaKXKe BBIPAKEHUI,
COJIEp)KAIIMX CTENEeHH U Jjorapudmbel. brarogaps u3y4eHHIO anredGpanyecKkoro
MaTeprajla  NPOMCXOAUT  JajbHEHIIEe  pa3BUTUE  AITOPUTMHYECKOTO U
a0CTPAaKTHOT'O MBIIUICHUSI O0y4aromuxcs, (POPMUPYIOTCS HABBIKU JI€TYKTUBHBIX
paccykaeHui, paboTbl C  CHUMBOJBHBIMHU  (opMaMu,  MPEICTABICHUS
3aKOHOMEpPHOCTEH M 3aBUCMMOCTEH B BHUJE PABEHCTB M HEPaBEHCTB. Anrebpa
npenjaraetT 3(QQEeKTUBHbIE HWHCTPYMEHTHl JUIS PEIIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HArJIIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

ConepxarenbHo-MeToauueckass JHHUS «DyHKIMM U TpadUKU» TECHO
MEpeIIeTaeTCs € JPYTMMH JIMHUSMHU Yy4€0HOrO Kypca, IMOCKOJBKY B KaKOM-TO
CMBICJIE 3a7a€T TOCIEN0BaTEIbHOCTh U3YUEeHHsI MaTepuana. M3yueHue creneHHoH,
MOKa3aTeNbHOM, TorapuMUUECKON U TPUTOHOMETPUUECKUX (DYHKIIUN, UX CBOMCTB
1 TpaUKOB, UCHOJIb30BaHUE (PYHKLMM ISl pelIeHUs 3aJad U3 JAPYruX y4eOHbIX
IPEIMETOB U PEATBHOMN KU3HU TECHO CBSI3aHO KAaK C MAaTEMATHUYECKUM aHAJIU30M,
TaKk U C PELICHHEM YpaBHEHUN W HepaBeHCTB. Ilpu 3ToM Oo0sbIIOE BHUMAaHHE
yaensiercs (OpMHUPOBAHUIO YMEHHUS BbIpaxkaTh (POpMYIaMH 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMU, HCCIEAOBATh MOJYyYEHHbIE (PYHKIUHU, CTPOUTHh HX
rpaduxu. Matepuan 3Tol cofep)kaTeIbHOM JTUHUM HAalleJIeH Ha Pa3BUTHE YMEHUU
M HaBBIKOB, TO3BOJSIONIMX BBIpAaXKaThb 3aBUCHMOCTH MEX]Y BeIMUYWHAMU B
pa3inuyHOM (opMe: aHaNUTHUYECKOW, Tpaduyeckod W ciaoBecHOW. Ero uzyuyenue
CHOCOOCTBYET PAa3BUTUIO AITOPUTMHUYECKOTO MBIIUICHHS, CIHOCOOHOCTH K
0000IEHNIO U KOHKPETU3alluH, UCIOJIb30BAHUIO aHAJIOTUH.

CopepxatenbHas nuHus «Havama mMaTeMaTH4ecKoro aHaiau3a» MO3BOJIIET
CYLLECTBEHHO PAaCUIMPUTh KPYT KaK MaTeMaTW4YeCKHX, TaK W MPUKIATHBIX 3ajad,
JOCTYIHBIX OOYYaIOUIUMCS, TaK KaK y HHMX IOSBISETCS BO3MOXKHOCTb CTPOMTH
rpaduKd CIOXKHBIX (YHKUUN, ONpEAeNsATh WX HauOOJbIINE W HAUMEHBIINE
3HAYEHUS], BBIYUCIATH IUIOMIAAU (UTYp U OOBEMBI TEJ, HAXOAUTh CKOPOCTU M
YCKOpEHHsI TpoueccoB. JlaHHas coaepkaTeiabHash JMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOCHHMSI MAaTE€MaTUYECKHX MOJENEN peallbHbIX CUTYAalHi,
NO3BOJISIET HAXOAUTh HAWIy4yllee pEIICHHWE B MPUKIAIHBIX, B TOM YHCIE
COLIMATTbHO-PKOHOMHMYECKHX, 3aJjayaX. 3HAKOMCTBO C OCHOBAMHM MaTeMaTH4eCKOTro
aHayM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMaIbHO-JIOTHUYECKOTO U
KPEaTUBHOI'O MBIIUIEHUSA, (DOPMUPOBAHUIO YMEHHUI paclio3HABaTh MPOSBICHUS
3aKOHOB MaTeMaTHKU B HAayKe, TEXHUKE M UcKyccTBe. OOydaroniyecss y3HaroT O



BBIIAIONIMXCS PE3YJIbTaTax, IMOJIYYEHHBIX B XOJE pPa3BUTUS MaTEMaTHUKH Kak
HayKH, ¥ 00 UX aBTOpax.

ConepkatenbHO-MeTOAMYECKas JIMHUST «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOst DJIEMEHThI TEOPUH MHOXKECTB M MAaTeMaTHYEeCKON JIOTHMKU. TeopeTHuKo-
MHOECTBEHHBIC MPEJICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJbHOM MaTEMaTUKH
U TIpenjiaraloT HamOoJee YHHBEPCAIBHBIN $I3bIK, OOBEAMHSIONIMNA BCE pa3/esibl
MaTeMaTUKH H €€ NPUIIOKCHUM, OHHM CBS3BIBAIOT pa3HbIE MaTEMaTUYECKHE
JUCUMIUIMHBI U WX TPWIOKEHUs B eauHoe Ienoe. [loaTromMy BakHO AaTh
BO3MOXXHOCTh 00ydYaromeMycsi MOHHMaTh TEOPETHKO-MHOKECTBCHHBIA SI3BIK
COBPEMEHHOM MaTEMaTHKU U MCIOJIb30BaTh €ro JJISI BBIPAXKEHUS] CBOUX MBICIICH.
JlpyruM BaXKHBIM TPU3HAKOM MATEMAaTHKA KaK HAyKd CJEIyeT MPU3HATH
CBOMCTBEHHYIO €M CTpPOrocTb OOOCHOBAaHMM M CIEAOBAHUE OIpPEACIEHHBIM
IpaBWJiaM  TOCTPOEHUs  JOKa3aTejabCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTeMaTUYeCKONW JIOTUKH CIIOCOOCTBYET pa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
00y4Jaromuxcs, M03BOJIIET UM CTPOUTH CBOM PACCYXKJEHUSI HA OCHOBE JIOTMYECKUX
npaBuI, (OPMUPYET HABBIKA KPUTHIECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «Anrebpa W Hayajga MaTeMaTHYECKOrO aHaJIn3ay
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOI'O0 MOJCIMPOBAHUS, KOTOpHIC MPHU3BAHBI
CIocOoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB IOCTPOEHUS MOJIEIEH peabHbIX
CUTYyallui, HWCCIENOBAHMUS DJTUX MOJENEH C TOMOIIBIO ammapata aiuredpbl |
MaTeMaTU4YECKOro aHajlu3a, WHTEPIpPETAllud TMOJY4YEHHBIX pe3yabTaToB. Takue
3aJlaHus BIUIETEHBI B KXKIBIM U3 Pa3AesioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepUal
y4e0HOr0 Kypca IIUPOKO HMCIONB3YETCs ISl PEIIeHUs MPUKIAIHBIX 3amad. [lpu
pEeIIEHUH  pEAbHBIX  MPAKTUYECKUX  3a7a4  OOydarolluecss  pa3BUBAIOT
HAOJIIOIaTeTbHOCTh, YMEHHWE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh ~ QHAJIOTHIO, 0000IaTh M KOHKPETU3UPOBATH  MPOOJEMYy.
HestenpHOCTE 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIAIHBIX 3a7ad
OpPraHU3yeTCs B IPOIECCe U3YUCHHS BCEX TEM yueOHOTO Kypca « Anredpa u Hadasia
MaTEMaTUYECKOTr0 aHAIHU3ay.

Ha wusyuenue yueOHOro Kkypca «Anredpa M Hadaga MaTeMaTHYeCKOTo
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 gacoB (4 yaca B Heneno), B 11
kiacce — 136 gacoB (4 yaca B HEACIIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Yuciaa 1 BIYMCICHUS

PanmonanbHple ymncia. OOBIKHOBEHHBIE U JECSITHUYHBIE JIPOOH, MPOLEHTHI,
OeckOHeuHble Tepuoanyeckue Apoou. Ilpumenenune Apodel U MPOUEHTOB IS
peLIeHUs NPUKIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIIed 3HAHUN U PEATbHOU KU3HMU.

JevictButenbHble 4uncia. PanMOHaNbHBIE W UppalMOHAIBHBIE YMCIA.
ApudmMernyueckre  omepaldd € JCUCTBUTENIbHBIMU  4YuciaMu.  Moaynb
JEHCTBUTEIHHOTO YHCIIa U ero cBoicTBa. [IpubnmkxéHHbie BRIUMCICHUS, MpaBUia
OKpYTJIEHUS, IPUKUJIKA U OLIEHKA PE3yIbTaTa BBIYMCICHUM.

Crenenp ¢ uenbiM nokaszareneM. buHom Hbrorona. Hcnonbs3oBaHue
MOXOAAIIeH POPMBI 3aMKMCH IEHCTBUTEILHBIX YUCEI JIJISI PELICHUS MTPAKTHUYECKUX
3a/1a4 U MPEJCTaBICHUS TaHHBIX.

ApupMeTnyeckrii KOpeHb HaTypajJbHOW CTEIIEHHU U €r0 CBOKCTBA.

CreneHp C panMOHAJIBHBIM IIOKa3aTelieM M €€ CBOMCTBA, CTEIEHb C
JNICUCTBUTEIILHBIM ITOKA3aTEIJIEM.

Jlorapudm uyucna. CoiictBa norapudma. JlecsITUUHBIE W HaATypaJibHbIC
Jorapu@msi.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHHYC U ApKTAaHI'E€HC YUCIIOBOI'0 apryMEHTaA.

YpaBHeHUs] M HEPABEHCTBA

ToxzaecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. Y paBHEHUE, KOPEHb
ypaBHeHHs. PaBHOCWIIBHBIE ypaBHEHUs M YpPaBHEHMA-CIEICTBUA. HepaBeHCTBO,
pElIeHNE HEPAaBEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LENbIX U APOOHO-PAMOHATIBHBIX YPaBHEHHUH U
HEpPaBEHCTB. MHOro4jeHbl OT OJHOM NEepeMEeHHOM. JlemeHne MHOrousjaeHa Ha
MHOTO4YJieH ¢ ocrartkoM. Teopema be3y. MHorowieHsl ¢  LEJIbIMU
koadunmentamu. Teopema Buera.

[IpeoOpa3zoBaHusl YUCIOBBIX BBIPAXKEHUHN, COJIEPIKALIUX CTETIEHH U KOPHHU.

HppaunonanbHeie YpaBHEHUS. OcHOBHBIE METOBI peueHus
UPPALMOHAIIBHBIX YPaBHEHUM.

IlokazarenpHble ypaBHeHHs. OCHOBHBIE METObl PEHICHHS IOKA3aTEJIbHBIX

YpaBHEHHUM.

[IpeobpazoBanue BIPAKEHUM, CONEPKAIIUX JOTapU(PMBI.

Jlorapudmuyeckue ypaBHEHUSI. OcHoOBHBIE METOIBI pereHus
norapupMUIEeCcKuX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPUUECKHE bopMyIblL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellleHrne TPUroHOMETPpUUYECKUX YPAaBHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHUU. MarTpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHUI. Ornpenenurens MaTpuUlbl 2X2, €ro TIeOMETPUYECKHH CMBICI U
CBOMCTBA, BBIYHCIICHUE €r0 3HAYECHUS, IIPUMEHECHHUE OIPEACIUTENS ISl PEIICHUS
CUCTEMBl JIMHEWHBIX YypaBHEHUMU. PellleHne NpUKIAIHBIX 331a4 C ITOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHeHWW. lccnenoBaHue MOCTPOEHHOM MOJEIM C
IOMOLIBIO MaTPULl U ONPEIEIUTENEN.

ITocTpoeHre MareMaTU4eCKUX MOJEJIEW PEeaJbHOM CUTYalMd C IOMOILIBIO
YPaBHEHUN U HEPABEHCTB. [IpuMeHeHME ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3ajlad M 3ajlad M3 Pa3IMyHbIX 00JacTeil Hayku M peaJbHOU
AKU3HH.

DyHKUUH U TPaPUKHU

Oynkuusa, crnocodbl 3amanus ¢GyHKIUU. B3aunmHO oOpaTtHble (QYHKIUU.
Komnosunust dynknuit. ['padux QyHkiuu. DnemMeHTapHbIe MNpeoOpa3oBaHUs
rpaduKoB G YHKIIUH.

OO6nacTh ompeneneHus 1 MHOXKECTBO 3HaueHud (pyHkumu. Hynu QyHkumm.
[TpomexxyTku 3HakomocTostHCTBA. UETHBIC M Heu€THBIe (QyHKIMU. [lepronnueckue
¢yakuuu. IIpomMexxyTku MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MHUHHMYMBI
¢ynkuuu. Hanbonpliee 1 HauMeHblee 3HaueHus: QyHKIIUU Ha IPOMEXYTKE.

Jluneiinas, kBagpaTuuHas W JPOOHO-TMHEWHas (QYHKIUU. DJIEMEHTapHOE
UCCIIEZIOBAHNE U TIOCTPOEHUE UX TPapuKOB.

CrenenHas (yHKUMS ¢ HATypaJbHBIM U LIEJIbIM MoKa3aTeneMm. E€ cBolicTBa u
rpadux. CpoiicTBa u rpaduk KOpHS N-OM cTenmeHW Kak (GYyHKIUH OOpaTHOU
CTENEHU C HATYPAJIbHBIM IIOKA3aTEeJIEM.

[lokazarenbHas u norapupmuyeckas (yHKIUU, X CBOMCTBA M TpaduKH.
Hcnonb3oBanue rpaduxoB GyHKIUN TSl pEIICHUS] YPABHCHHM.

Tpuronomerpuyeckass OKPYXKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(YHKIIMI 4UCIOBOTO apryMeHTa.

QDYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEalbHBIX IPOLECCAX U SBICHUSX.
['paduku peabHBIX 3aBUCHMOCTEH.

Havasa MaTeMaTH4eCcKOro aHaJau3a

[locnenoBaTenbHOCTH, CHMOCOOBI 3a7aHusl MoOcieaoBaTenbHOCTEH. Mertoa
MaTeMaTu4ecKon WHIYKIUH. MOHOTOHHBIE u OrpaHUYEHHBIE
IIOCJIEI0BATENBHOCTH. VICTOpHsST BO3HMKHOBEHHMSI MAaT€MAaTHYECKOIO aHaM3a Kak
aHayin3a OECKOHEYHO MAaJIbIX.

ApudmMernueckass U reoMeTpuueckas nporpeccuu. beckoHedHo yObIBaromias
reomeTpuyeckas nporpeccus. Cymma OeCKOHEUHO YObIBArOIIEH reoMeTpuyecKoi
nporpeccuu. JIMHEWHBIA U 3KCITOHEHIHAIBHBIA pocT. Yucmo e. @opmyiia CiroKHbIX
IpOLEHTOB. MCHonb30BaHUE TMPOrPECCUM JUIsl PEUIEHUs PpEAbHBIX 3a4ad
IPUKIATHOIO XapaKTepa.



HenpepbiBHble (QyHKIIMM W UX CcBoMcTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpaduxoB (ynkiuii. CBoiicTBa (YHKIIMNA HEMPEPHIBHBIX Ha OTpe3ke. MeToj
MHTEPBAJIOB JUIsI PELICHHs HEpaBeHCTB. [IpuMeHeHME CBOMCTB HENPEPBIBHBIX
GbyHKIMN 1S perieHus 3a1ay.

[lepBas u BTOpas npousBojHble GyHKIMH. OnpeaeneHue, reOMeTpUIECKUN 1
dbu3MUecKuil CMBICT TPOU3BOJHOM. Y paBHEHHE KacaTeIbHON K rpaduKy QYHKIIUU.

[Ipou3BomHBIE  2JIEMEHTAPHBIX  (DYHKIIMIA. IIponsBogHass  CyMMBlI,
IPOU3BEICHUS, YACTHOT'O U KOMITO3ULIMK (PYHKITHH.

MHoxkecTBa U JIOTHKA

MHOXkeCTBO, Olnepauuu HaJ MHOXKECTBAMH M HMX CBOMCTBA. Jluarpammsbl
Oiinepa—Benna. IIpuMeHeHHME TEOPETHKO-MHOKECTBEHHOIO — amnmapara  Juis
ONMCAHUs pEaJbHBIX IPOLECCOB W SBJICHWM, NPHU PELICHUH 3a0ad U3 JIPYrux
y4eOHBIX IPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaTEMATHYECKOIO OOBEKTA, CIEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHUS.

11 KVIACC

Yuciaa v BIYUCIEHUSA

Hatypanbabie u uensie uncna. [[ppuMeHeHne NpU3HAKOB JEIMMOCTH LETbIX
yycen, HaumOonpimui oOmmi nemutend (ganee — HOJ[) u Hammenbiiee oOiee
kpaTtHoe (nanee — HOK), ocratkoB 1o moaysto, anroputMa EBkiuaa s pereHus
3a]1a4 B LEJbIX YUCTaX.

KommnekcHble uucna. AnreOpavyeckass W TpPUTOHOMETpUUECKass (POpPMBI
3allUCH KOMIUIEKCHOTO uHcia. ApupMeTHdyecKhue Onepalnud ¢ KOMIUIEKCHBIMHU
yucinamu. M300pakeHrne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM TMJIOCKOCTH.
®opmyna Myaspa. Kopau N-0M creneHu M3 KOMIUIEKCHOrO uucna. [Ipumenenue
KOMIIJIEKCHBIX YUCEN JIJIs pelieHus: (PU3NYECKUX U TeOMETPUUECKUX 3a/1a4.

YpaBHeHus] 1 HEPaABEHCTBA

CucreMa H COBOKYNIHOCTb YPAaBHEHUH UM HEPABEHCTB. PaBHOCWIIbHBIC
CUCTEMBI U CUCTEMBI-CIIECTBUS. PaBHOCWIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEl  TPUTOHOMETPUYECKHX  YpPaBHEHMH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Perienre TpuroHoMeTpuueCKUX HEPaBEH CTB.

OCHOBHBIE METOABl PpEUIEHUS TOKA3aTeIbHBIX M  JIOrapu(PMHUUYECKUX
HEPABEHCTB.

OcCHOBHBIE METO/IbI PELICHHS UPPALIMOHAIILHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS CUCTEM U COBOKYIHOCTEH paluOHAIbHBIX,
UPPaAIMOHAIIBHBIX, TTOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPaBHEHUN.

VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C IMapaMEeTPAMH.



[IpuMeHeHne  ypaBHEHMiI, CHCTEM W  HEPaBEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3a7lad M 3a7lad M3 pa3IUyHbIX 00JacTedl Hayku M peaJbHOU
KU3HU, UHTEPIPETALHUS MOTYYCHHBIX PE3YJIbTATOB.

DOyHKIMU U TPAPUKHA

I'padux komnoszunmu ¢GyHKuM. ['eomerpuyeckue o0pas3bl ypaBHEHUU H
HEPABEHCTB HA KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TPAPUKHU.

['paduueckrie MeTONbI pelIeHUsT YpaBHEHUW M HEpaBEeHCTB. |'paduueckue
METO/Ibl PELIEHUS 33]1a4 C MapaMeTpamHu.

Ucnonws3oBanue rpadukoB GYHKIUM JUIsI HUCCICIOBAHHUS TPOIECCOB MU
3aBHCHUMOCTEN, KOTOpPbIE BO3ZHUKAIOT MPU PELICHUM 33Ja4 W3 JPYruxX Y4eOHBIX
IIPEAMETOB U PEATILHOM KU3HHU.

Havana maTteMaTH4eCKOro aHajaus3a

[IpumeHeHre MPOU3BOAHON K MCCIEAOBAaHUIO (PYHKIIMI Ha MOHOTOHHOCTH H
sKcTpeMyMmbl.  HaxoxzaeHnue  HauOonbllero W HAUMEHBIIErO0  3HAYEHUU
HENPEepbIBHOMN (PYHKIIMH HAa OTPE3KE.

[IpumeHeHue NpPOU3BOAHOW MJII HAXOXKACHUS HAWIY4YIIEro pEIICHUs B
OPUKIAIHBIX 3aJadax, I OIpPENENeHUs CKOPOCTH M YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYIION UITK TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBoOOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHkuuil. [IpaBuia HaxoxaeHUS TEPBOOOPA3HBIX.

WNurerpai. ['eomerpuuecknii CMBICJI MHTErpasa. Brruucnenue
omnpeaenéHHoro nurerpana mo gopmyne Herotona-JleliOnura.

[IpumeneHnue wHTErpana s HAXOXKACHHUS IUIOMIANEed IUIOCKUX (QUryp u
00BEMOB TEOMETPUIECKUX TEIL.

[Ipumepnr pemenuit auddepeHINANIbHBIX ypaBHEHUN. MaTtemaTudeckoe
MOJIEJIMPOBAaHUE pealbHBIX TMPOLECCOB € MOMOUIbI0 AuddepeHInamIbHbIX
YPaBHEHHUM.



IUDTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM VPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHNIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOro BOCIIMTAHUS:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUKA 00yYaIOMErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  YJIIEHa  pPOCCUMCKOro  OOIIECTBA,  MPEACTaBICHUE O
MaTeMaTUYeCKNX OCHOBaxX (PYHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxaaHCKOro oOiiecTBa (BbIOOPHI, OMNPOCHI W JPYroe), YMEHHE
B3aMMOJICIICTBOBATh C COLMAJIbHBIMU HWHCTUTYTAMU B COOTBETCTBUU C HX
GYHKIIUSAMEY ¥ HA3HAYCHHUEM;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBAKEHUS K
MPOILIJIOMY U HACTOSIIEMY POCCHUKMCKON MaTeMaTHKH, [IEHHOCTHOE OTHOUIEHUE K
JTOCTHKEHUSAM POCCHMCKUX MaTEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIOJIb30BaHUE ATHUX JIOCTHKEHUM B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKU,;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSI:

OCO3HAHME JTYXOBHBIX IIEHHOCTEHW POCCHUICKOTO Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMS, dTHUUYECKOTO IMOBEJCHUSI, CBA3aHHOTO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTHKEHUH HAyKd U JIeATEIbHOCTbIO YUYEHOro, OCO3HaHUE
JMYHOTO BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYYIIETO;

4) 3cTEeTU4eCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOLICHHE K MHPY, BKJIIOUAsl ACTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3aJlay, PEIIEHUN, pacCyKIEeHUN, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM aCIIeKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

S) pu3nuecKoro BOCHUTAHUSA:

chOpMUPOBAHHOCTh yYMEHHS MPUMEHSATh MAaTeMaTHYeCKUEe 3HAHUSA B
MHTEpecax 310pOBOro U 6e30macHoro o0pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 37I0POBBIO (37I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXHUM 3aHITHU U
OTJIbIXa, peryisipHas pu3nuecKas akTUBHOCTb), (PU3NYECKOE COBEPLUICHCTBOBAHUE
IIPU 3aHSTUSAX CIOPTUBHO-030POBUTEIILHON JI€SITEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TFOTOBHOCTb K TpYIdy, OCO3HAaHME LIEHHOCTH TPYIOJIOOHs, HHTEpPEC K
paznuuHbIM  chepam  TpopecCHOHANBLHON  JESITENIbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ NPUIOKEHHSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymieit npodeccuu U pealu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC ILJIAHBI,



TOTOBHOCTh U CIIOCOOHOCTh K  MaréMaTH4YeCKOMY  00pa3oBaHUIO U
caMo00pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K AaKTHBHOMY
Y4aCTHIO B PEHIEHUU PAKTUYECKUX 337a4 MAaTEMaTH4YE€CKOW HaIlPaBIE€HHOCTH;

7) IKOJIOrH4€eCKOr0 BOCIIUTAHHUSA:

c(OPMUPOBAHHOCTh  SKOJIOTUYECKON  KYyJbTYpbl, TOHHMAHHE BIUASHUS
COLIMAIIbHO-3KOHOMHMUYECKHUX MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLUAIBHOM
Cpezbl, OCO3HAaHUE II100AIbHOTO XapaKkTepa SKOJIOTHYECKUX MpoOiieM, OpUeHTaIUs
HAa TNPUMEHEHHE MATeMAaTHMYeCKUX 3HAHWM JUIsl pelieHus 3adad B 00JacTH
OKpyXarouield cpezpl, [UIAHHPOBAHME IOCTYNIKOB M OLIEHKM HX BO3MOXHBIX
MOCJICICTBUM I OKPYXKAKOILEN Cpelibl;,

8) HeHHOCTH HAYYHOI 0 MO3HAHMSA:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKM W  OOLIECTBEHHOM  MPAKTUKH, IOHUMAaHHE
MaTeMaTUYECKOM HAyKH Kak CQepbl YeJIOBEYECKOW JMEATENbHOCTH, 3TalloOB €€
pa3BUTHs M 3HAYUMOCTH JUIL pPa3BUTHS LUBUIMW3ALHAH, OBJIAJCHHUE S3BIKOM
MaTeMaTUKd W MAaTeMAaTHYECKOW KyJIbTYpOMl KakK CpEICTBOM IIO3HAHUS MHMpA,
TOTOBHOCTh OCYHIECTBIISITh MPOEKTHYIO M HCCIEAOBATEIbCKYIO JEATEIbHOCTD
MHIUBUYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHBIE YHHBEpPCAJbHbIC YUeOHbIe NeiCTBUA

ba3oBble JJoruueckue JeMCTBUA:

BBISIBJISITh M XAapPaKTEPU30BATh CYILECTBEHHbIE MPU3HAKKM MaTeMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXAYy TMOHATUSAMHU, (OPMYIUPOBATH
OTpeZieNIeHHs] MOHATHUM, YCTaHaBIMBATh CYIIECTBEHHbIN NMPU3HAK KJIACCU(UKAIUH,
OCHOBaHUS /J1s1 00OOIICHHS U CPABHEHUSI, KPUTEPUU TTPOBOIMMOTO aHATIN3a;

BOCIPUHUMATh,  (OpMyaMpoBaTb W  MNpeoOpa3oBBIBATE  CYXKICHUS:
yTBEpAUTEIbHBIE U OTPULIATEIbHBIC, €IUHUYHBIEC, YaCTHBIE U 00IIKE, YCIOBHBIE,

BBISIBJISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MTPOTUBOPEUHUS
B (pakTax, MaHHBIX, HAOMIOJIEHUAX U YTBEPXKICHUSX, MpeasiaraTh KpUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

JIeNaTh BBIBOJABI C MWCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JE€AYKTUBHBIX U
VHIYKTHBHBIX YMO3AKIOUYEHAM, YMO3AKIFOUEHUH 10 aHAJIOTHH;

ITPOBOJIUTH CAMOCTOSITENIFHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHUN
(IpsiMbIE U OT MPOTUBHOIO), BHICTPAUBATh APT'YMEHTAIINIO, IPUBOJUTH TIPUMEPHI U
KOHTPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BHIBOIbI;

BBIOWpaTh crmoco0 perneHus: y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BapUMAHTOB  pEIICHMs, BbIOMpaTh  Haubojee MOAXOAANUMUA C  y4ETOM
CaMOCTOSITENILHO BBIJIETIEHHBIX KPUTEPUEB).



Ba3oBble ucciaenoBareibckue AeiCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIEA0BATEIbCKUNA HHCTPYMEHT I1O3HAHMUS,
(dopMynHpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpPEYHUE,  MPOOJIEMY,
yCTaHABJIMBATh MCKOMOE M JlaHHOE, (POPMHUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MIO3UIMIO, MHEHHE;

MPOBOJAUTH CAMOCTOATEIHLHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAaHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTY 00BEKTaMH, SIBIICHUSIMH, TIPOIECCAMU;

CaMOCTOSITENTLHO (POpMyNIMpOBaThH O00OOIIEHHUSI W BBIBOJBLI MO PE3yJibTaTaM
OPOBEAEHHOTO  HAOJIOJEHUS, MCCIEAOBaHUS, OIEHUBATh  JOCTOBEPHOCTH
MTOJIYYCHHBIX PE3yJIbTAaTOB, BHIBOJOB U 0000IIECHNUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOLECCAa, a TaKKE BbIIBUTAThH
MPEINOJIOKEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ nundopmanueii:

BBISIBJIAITH JC€PUIIUTH MH(DOpMAIIMU, JaHHBIX, HEOOXOAUMBIX JIJII OTBETa HA
BOIIPOC U JIJIs pEUICHUS 3a7a4H;

BEIOMpATh WH()OPMAITHIO U3 NCTOYHUKOB PA3IMYHBIX THUIIOB, AaHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETHUPOBATh WHGOPMAIMIO PA3TUYHBIX BUJIOB U
dbopM mpeIcTaBICHUS;

CTPYKTYpPUpPOBaTh HHQOPMAIMIO, MPEACTABIATh €€ B pa3iWyHbIX (opmax,
WLTIOCTPUPOBATh IpaduuEeCcKu;

OLICHUBATH HaAEKHOCTh uHdopmaru 1o CaMOCTOATEIILHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicCTBUSA

Oo0menue:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYKJICHHSI B COOTBETCTBUU C YCIOBUSIMHU H
HEeaIMHA  OOIIEHHUs, SICHO, TOYHO, T'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M THUCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHUS IO XOAY pelIeHUs 3aJlauu,
KOMMEHTHUPOBATH MOTYYECHHBIA PE3yJIbTaT;

B XOJIe 0OCYXKJIEHMs 3a7laBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMOMl TEMBI,
npoOJieMbl, peIIaeMol 3aJaud, BBICKA3bIBaTh WJEH, HAIlEJICHHbIE Ha TIOUCK
pEIICHMS, COIOCTABJISATh CBOM CYXKJECHHUSA C CYXICHUSIMH APYTHMX YYaCTHHUKOB
nayajora, oOHapy)KUBaTh Pa3jIUdue U CXOJCTBO TMO3HMIIMNA, B KOPPEKTHOU ¢opme
dbopMyIMpoBaTh pa3HOTIACHsl, CBOU BO3PAKEHUS,

MPEJICTABIIATh PE3YyJIbTaThl PEIICHUS 3a/1auM, dKCIIEPUMEHTA, UCCICIOBaHuUs,
MPOEKTa, CAMOCTOSITEIbHO BbIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 3ajad
IpEe3eHTAIIN U OCOOCHHOCTEH ayaUTOPHUH.

PeryiasiTuBHbIC YHUBepcaibHbIe y4eOHbIE 1eHCTBUSA



Camoopranuszanus:

COCTaBIISATh IIJIaH, aJITOPUTM PEIICHUS 3aJ]a4uM, BIOUPATh CIIOCO0 pEIlIeHUs ¢
y4ETOM MUMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ Y4ETOM HOBOM MH(MOPMAITUH.

CaMOKOHTPOJIb, IMOIMOHATbHBIH HHTEJJIEKT:

BJIQJICTh ~ HABBIKAMM  TO3HABATENIBHOM  peQIeKCMU  KaK  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUM U MBICIUTEILHBIX MPOIECCOB, UX PE3yJIbTaTOB, BIAJIETh
croco0aMy CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3ysbTaTa pelieHus
MaTeMaTHYECKOM 3aJ1a4H;

MIPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYThH MPH PEIICHUU 3a]1a4yH,
BHOCHUTH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENLCTB, JAHHBIX,
HaANJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSIM, OOBSICHATDH MPUUUHBI
JTOCTKEHUS WM HEIOCTIKCHHS PE3yJbTaTOB JEATEILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHAS 1eATEIbHOCTb:

MMOHMMAaTh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIMBHIYITbHON
paboOThl TpW pelIeHWd Y4eOHbIX 3a/ay, NPUHUMATh IeJIb COBMECTHOM
JESITETbHOCTH, TUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOW PaOOTHI, pacmpeneisTh
BUJBI PabOT, JOTrOBapUBATHCS, OOCYXXIAaTh TMPOLECC M Pe3ynbTar pPaboThI,
000011aTh MHCHHS HECKOJIBKHUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCYyXIeHUs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMBI» W HWHBIE), BBIIOJHATh CBOIO YacTh pabOTHl W
KOOPAMHUPOBATh CBOW JICHCTBHS C APYTMMH YJCHAMU KOMaHBI, OICHUBATH
KauyeCTBO CBOETO BKJa/Ja B OOLIUH MPOIYKT MO KpUTEPHUSIM, CPOpPMyTUpPOBAaHHBIM
y4aCTHUKaMU B3aHMOJIEHCTBHUS.

ITPEAMETHBIE PE3YJ/IbTATDBI

K xonmy oOyuenms B 10 kJjacce OOyJarOmIMIiCS TMOJMYYUT CIICAYIOIIHEC
IpEeIMETHBIE PE3yJbTaThl MO OTIEIBHBIM TeMaM pabodeil mporpamMMbl y4eOHOIO
Kypca «Anre0pa 1 Hauaja MaTeMaTUYECKOrO aHAIIN3a:

Yucna 1 BBIYMCICHUS:

CBOOOJTHO ONEPUPOBATh TMOHSTUSMH: pallMOHATBHOE YHCIIO, OECKOHEYHas
nepuoauyueckas JpoOb, TMPOLEHTHI, HUPPALUMOHATBHOE YKCIO, MHOXKECTBa
palMOHAIBHBIX U IEUCTBUTEIbHBIX YUCEN, MOJYJIb IEHUCTBUTEILHOTO YHCIIA;

MPUMEHSTh JAPOOM U TPOLEHTHI ISl PEHICHUs MPUKIATHBIX 3aJad U3
Pa3JIMYHBIX OTPACIIEN 3HAHUN U PEATbHOM KU3HU,

MIPUMEHSITH TPUOJIMKEHHBIC BEIYUCIICHUS, TIPABUjIa OKPYTJICHUS, IPUKUIKY U
OLICHKY PEe3yJIbTaTa BbIYUCIICHUM;



CBOOOJTHO OINEpPUPOBATh MOHSATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCMOJIb30BaTh MOAXOAIIYI0 (JOPMY 3aIUCH AEHUCTBUTEIbHBIX YHCEN JUI PELICHHUS
MMPAKTUYECKUX 33]1a4 U MPEACTABIICHUS TAHHBIX;

CBOOOJHO ONEpUpOBaTh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaJIbHOM
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHITHEM: CTEIIEHb C PAllMOHATIbHBIM MTOKa3aTeNIeM;

CBOOOJTHO OMNEPUPOBATh MOHATHAMU: JIOTapu(pM YHCIa, JECITUYHBIE U
HaTypajbHbIEe JTOTapu(MBbI;

CBOOOJTHO OMEpPUPOBATH MOHATUSMHU: CHHYC, KOCHHYC, TaHT'€HC, KOTaHTEHC
YHCJIOBOTO apryMEHTA;

OIIEpUPOBATH MOHATUAMHU: APKCUHYC, APKKOCUHYC M apKTAaHIE€HC YUCIJIOBOT'O
apryMeHrTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OMEPHPOBATh MOHATHUAMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWIBHBIC YPAaBHEHMS U YPaBHEHUS -CIEIACTBUS, PABHOCWIIbHBIE HEPABEHCTBA;

NPUMEHATHh pa3IMyHble METOJbl PELICHUS PalMOHATBHBIX M JIPOOHO-
palMOHAJBHBIX YPABHEHHM, MPUMEHATH METOJ HWHTEPBAJIOB JUISI PELICHUS
HEPaBEHCTB,;

CBOOOJIHO OMNEPHUPOBATH MOHATUSMH: MHOTOYJIEH OT OJHOM MEpPEeMEHHOM,
MHOTOYJIEH C MedbiMH KOo3(h(ULUHUEHTaMH, KOPHH MHOTOWIEHA, HIPUMEHATH
JIEJIEHUE MHOTOYJIEHa HA MHOTOYJIEH C OCTAaTKOM, Teopemy be3y u teopemy Buera
JUISL PELLICHM 3a]1a4;

CBOOOJHO OINEpUPOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENENUTENb MaTpulbl 2 X 2 W ero TIEOMETPUYECKHU CMBICI,
UCIIOJIb30BaTh CBOWCTBA ONpeAenuTens 2 X 2 Juisl BBIYMCICHHS €ro 3HAa4eHus,
OPUMEHATh ONPENECIUTENN U1 PELICHUS CUCTEMBl JIMHEHHBIX YpPaBHEHM,
MOJENUPOBATH PEAIBHBIE CUTYAllUH C IIOMOLIBIO CUCTEMBI JIMHENHBIX YPaBHEHUH,
HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIN C IIOMOLIBIO MaTpULl M ONPEIEIUTENEH,
MHTEPIPETUPOBATH MOJYYEHHBIN pe3yJIbTaT;

UCTIOJIb30BaTh CBOMCTBA JEHCTBHM € KOpHSAMHU [UIsl TIpeoOpa3oBaHMs
BBIPAKCHU;

BBITNIOJHATH MPE0OPa30BAHMS YHCIOBBIX BBIPAKEHUM, COIEPHKAIIUX CTEIIEHHU C
palMOHAIBHBIM [TOKA3ATEIIEM;

UCIIOJIb30BaTh CBOMCTBA aorapupmMoB TUIs npeoOpa3oBaHUs
Jorapu(pMUUYECKUX BbIPAKEHUN;

CBOOOJHO OIEPUPOBATh MOHATUSAMU: HpPpaLMOHAIIBHBIE, TOKa3aTeJIbHbIE U
aorapuMuUecKkue ypaBHEHUS, HAXOUTh UX PEIICHUs C TOMOIIbIO PAaBHOCHIIbHBIX
NEPEXOJI0B UJIN OCYILECTBIISIS TPOBEPKY KOPHEH;



IPUMEHATH OCHOBHBIE TPUTOHOMETpPUUECKHE (POPMYIIBI 1711 MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BbIPAXKECHHUI;

CBOOOZHO OMNEPHUPOBATH IMOHATHUEM: TPUTOHOMETPUYECKOE YpPaBHEHHE,
OPUMEHATh  HEoOXOoAMMBbIE  (OPMYJbl s  PELIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPaBHEHUH;

MOJIEJIMPOBaTh peajbHblE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDQ)KEHHUS, YpaBHEHMs,, HEPAaBEHCTBAa II0 YCIOBUIO 3a/ayud, HCCIEI0BATh
NOCTPOEHHBIE MOEIIM C UCIIOJIb30BAHUEM anmnapara aareOphl.

DyHKUUH U TPaPUKU:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (PYHKIMS, CIOCOOBI 3a1aHusl (PYHKLINH,
B3aMMHO oOOpaTHble (QyHKIMH, KoMOo3uuus (GyHKIUH, rpaduk QyHKIUH,
BBITOJIHATD 3JIEMEHTapHbIE MpeoOpazoBaHus TpaduKoB (yHKITHII;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: O0JACTh ONPEIECIICHUS U MHOXKECTBO
3HaYeHUH PYHKUUHU, HYTH (PYHKIHU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,;

CBOOOJHO OIEpPUPOBaTh MOHATUSAMHU: UYETHbIE M HEYETHBIE (DYyHKIUH,
nepuoanyeckre QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMyMBbI U
MHUHUMYMBI (DYHKIMHM, HaumOOJblIEE W HaUMEHbLIEE 3HaueHHEe (QYHKUUM Ha
IPOMEXYTKE;

CBOOOJTHO ONEPHUPOBATH MOHATUSAMU: CTENEHHas (QYHKIHS C HATypajJbHBIM U
LEeJIbIM TOoKa3aTesieM, rpaduK CTENEeHHOM (YHKIMU C HaTypajJbHbIM M IEJIbIM
nokasaresieM, rpauk KopHsA N-0il cTeneHu Kak (QYHKUUUA OOpaTHOW CTENEHH C
HaTypaJIbHbIM I1OKa3aTeleM;

ONEepUpOBaTh TMOHATUSAMHU: JIMHEHHAs, KBaJpaTU4HAs M JPOOHO-IMHEWHas
(G YHKIIMH, BRITIOTHATH 2JIEMEHTAPHOE UCCIIEIOBAHUE U TTIOCTPOCHHE UX TPa(hUKOB;

CBOOOJHO OMNEpUPOBATh MOHATHUAMM: IOKa3aTelbHAas W Jorapugpmuueckas
(yHKIMM, UX CBOWCTBA M TpauUKH, HUCIOJB30BaTh UX TpauKy Uil pelIeHUs
YpaBHEHU;

CBOOOJHO OMEpPUPOBATh TMOHATUSMU: TPUTOHOMETPHUECKAS] OKPYKHOCTH,
OIpeieJICHNE TPUTOHOMETPUYECKUX (PYHKIIMM YMCIOBOTO apryMEHTa;

UCIIOJIb30BaTh Trpaduku (YHKIUNA IS WCCICNOBAHUS TPOIIECCOB U
3aBUCUMOCTEN MpU PEIICHUHU 33Jay U3 APYTUX y4eOHBIX IPEIMETOB U PeabHOU
KU3HU, BBIpAXKATh (HOPMyIIaMU 3aBUCUMOCTH MEXK/y BEITHUNHAMU;

Havaja MaTeMaTH4ecKOro aHajamu3a:

CBOOOJHO OIEpUPOBATh MOHATUSAMHU: apuMeThyeckas U TeoMeTpudecKas
nporpeccus, 0ECKOHEUHO yObIBarollas reOMEeTpUYecKas Mporpeccusi, TMHEHHbIA 1
HKCIIOHEHLIMAJIBHBIA POCT, (POPMYJia CIOKHBIX MPOLIEHTOB, UMETh IMPEJCTaBICHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh MPOrPECCUM JJI PEUIeHUs pealbHbIX 3aJad MPUKIATHOTO
XapaxkTepa;



CBOOOHO ONEPUPOBATH MOHATUSIMU: MTOCIIEOBATEILHOCTh, CIIOCOOBI 3aJaHus
[OCJIEI0BAaTEIbHOCTEW, MOHOTOHHBIE M OrPaHUYEHHBIE IOCIEI0BATEIbHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MaTeMaTUYECKOTo aHajn3a KakK aHalu3a
OECKOHEYHO MaJIBIX;

CBOOOTHO OMEpUPOBATHh MOHITHSIMHU: HEMpPEpbIBHbIC (YHKIUU, TOYKH
pa3psiBa rpaduka GyHKIIMU, aCUMIITOTHI Tpaduka GyHKIINH;

CBOOOJIHO OmNEpUpoBaTh MOHATHEM: (YHKIMs, HENpepbhlBHAs Ha OTpe3Ke,
NIPUMEHATH CBOMCTBA HEMIPEPHIBHBIX (DYHKIIMH JIJIs1 pEIICHUS 3a/1a4;

CBOOOJHO ONEpUpOBaTh MOHATHSAMHU: TiepBas U BTOpass MPOU3BOJIHBIC
GyHKIMHU, KacaTenbHas K rpaduky GyHKINH;

BBIUUCIISITh MPOU3BOJHBIE CYMMBI, MTPOU3BEICHNUS, YaCTHOTO M KOMITO3UIIUU
IBYX (DYHKIIHM, 3HATh MMPOM3BOAHbBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (DU3MUYECKUN CMBICT MPOU3BOIHOM IS
peleHus 3ajau.

MHoxecTBa U JIOTMKA:

CBOOOJHO  OMEpUPOBATH  MOHATHSIMHU:  MHOXECTBO, OIEpallUd  Haj
MHO>KECTBaMU;

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN alapar JJis OMMCAaHUsI pealibHbIX
MIPOIIECCOB U SIBJICHUM, MIPH PEIICHUH 33729 U3 IPYTUX y4EOHBIX MTPEIMETOB,

CBOOOJTHO ONEPUPOBATH MOHATHSAMU: OIpeNeJeHUe, TEOpeMa, ypaBHEHHUE-
CIICZICTBHE, CBOWCTBO MaTeMaTHYECKOTO 00BEKTa, T0KA3aTeIhCTBO, PABHOCHIIBLHBIC
yYpaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOydaromuiics MOJIYYUT CIEIYIOIINE
IpeIMETHBIE Pe3ybTaThl MO OTACIBHBIM TeMaM pabodeil MmporpaMMbl yaeOHOTO
Kypca «Anredpa U Hayajla MaTeMAaTUYECKOTO aHATN3a:

Yucna 1 BHIYMCICHUS:

CBOOOJHO ONEpPUPOBATH TMOHATHUSIMHU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHOKECTBA HATypalbHBIX M IIEJBIX YHUCEN, UCIOJb30BATh MPU3HAKU ACTUMOCTU
nenbix yucen, HOJ u HOK HarypanbHBIX YKcen AJis pelleHus 3a/1ay, MPUMEHSTh
anroput™m EBknmaa;

CBOOOZIHO OMEpUpPOBaTH TMOHATHEM OCTAaTKa MO MOAYJI0, 3alKChIBATh
HaTypaJIbHbIC YMCIIa B PA3IMYHBIX TTO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOHO OIEPUPOBATH MOHATHIMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEICTaBIATh KOMIUIEKCHBIE YHCla B alreOpanyeckon u
TPUTOHOMETPUYECKON (opMe, BBITOIHITH apu(PMETUIECKUE ONEpAllii C HUMU H
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUsI M1 HEPABEHCTBA:



CBOOOJHO OIEPUPOBATh MOHATUSAMU: HPPALMOHAIIBHBIE, IOKa3aTeJIbHbIE U
AorapuMUYECKUe HEpPABEHCTBA, HAXOAWTh MX pEIIEHUs C  I[OMOLIBIO
PAaBHOCHJIBHBIX TIEPEXOIOB;

OCYLLECTBJISITH OTOOpP KOpHEH TpU PEIIEHUH TPUTOHOMETPUUYECKOTO
yYpaBHEHUS;

CBOOOJHO OINEPUPOBaTH IMOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXoAMMbIE  (OpPMYJbl S  PEHIeHUs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUPOBATH MOHATUAMM: CUCTEMA U COBOKYIMHOCTb ypaBHEHUU U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUSA, HAXOINUTh PEIICHUS
CUCTEMBI M COBOKYITHOCTEH PAallMOHAJIBHBIX, UPPALMOHAIBHBIX, ITOKA3aTENIbHbBIX U
norapupMUUYEecKuX ypaBHEHUN U HEPABEHCTB;

peuiarb panoHaIbHEIE, UppaLMOHAJIbHBIC, IIOKa3aTeIIbHBIE,
AorapuMUYECKUEe U  TPUTOHOMETPUYECKUE YpaBHEHHMS U  HEPaBEHCTBA,
coleprKale MOAYJIA U IIapaMeTpBbl;

MPUMEHATH rpaduuecKrue METOMABI 7Sl pelICHUs YpaBHEHUM U HEPABEHCTB, a
TaKKe 3a7a4 ¢ lIapaMeTpaMu;

MOJIEJIMPOBaTh peajbHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDAKCHUS, YPABHEHHWs, HEPABEHCTBA M WX CHUCTEMBI IIO YCJIOBHIO 3aJa4H,
UCCIIEZIOBATh IOCTPOEHHBIE MOJEIM C MCIOJb30BAHWEM ammnapara anreopsl,
UHTEPIPETUPOBATH MTOJYYEHHBIN PE3YJIIbTAT.

DyHKUUH U TPaPUKU:

CTpoUTh TpapuKd KOMHO3MIMH (YHKIUH C TOMOILBIO 3JIEMEHTapHOTO
UCCJIEIOBAaHUS U CBOMCTB KOMITO3UIIMH IBYX (PYHKIUA;

CTpOUTHh TE€OMETpUUYECKHe oOo0pa3bl ypaBHEHWH U  HEPaBEHCTB Ha
KOOPJIAUHATHON IUIOCKOCTH;

CBOOOJHO  OMEpUpPOBATh MOHATHUSAMU: TpadUKH TPUTOHOMETPUUYECKUX
yHKLHMI;

OPUMEHATh (YHKIUM Ui MOJEIUPOBAHUS M HCCIEIOBAHMS PEATbHBIX
IIPOLIECCOB.

Hauyana maTreMaTH4eCKOIr0 aHAJIN3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIEA0BAHUS (DYHKIIMM Ha MOHOTOHHOCTD
1 OKCTPEMYMBI;

HAXOJUTh HauOoJIbllIee U HaUMEHbIIEe 3HaYeHUs (PYHKUIMN HETPEphIBHON Ha
OTpE3KE;

UCIIOIb30BaTh MPOU3BOAHYIO JUIA HAXOXKICHUS HAWIydIlEro peleHus B
NPUKIAOHBIX, B TOM YHMCJIE€ COLHAJIbHO-DKOHOMHYECKMX, 3aJadax, s
OTIpEeENICHUs] CKOPOCTH MW YCKOPEHMs Tpolecca, 3aJaHHoro ¢GopMysnond uium
rpadukom;



CBOOOJHO  OMEPHPOBATH TMOHATHUSAMHU: TEPBOOOpA3Has, ONMpPEICIEHHBIN
UHTETpajl, HaXOAUTh IE€PBOOOPA3HBIE BJIEMEHTAPHBIX (PYHKUUN U BBIUYUCIATH
uHTerpan no popmyne Hetorona-Jleitonuna;

HAXOJUTh IJIOMIA/IU TUIOCKUX GPUTYp U 00BEMBI TEJI C TOMOILBIO HHTETpAIa;

UMETh TPEJCTaBICHWE O MaTeMaTUYECKOM MOJCIUPOBAaHUN HA TMpPUMEpPE
cocraBiieHUs MU PepeHINaTBEHBIX YPaBHEHU;

pelaTh MNPHUKIAJHbIE 337aud, B TOM YHUCIE COLUAIbHO-3KOHOMUYECKOTO M
du3ngecKoro xapakrepa, CpeiCTBaMi MaTeMaTHIECKOTO aHAITN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoamsie | Ipaxririeckue o0pa3oBaTejbHbIE
padoThI padoThI pecypent
MHO0X€ECTBO JE€HCTBUTEIIBHBIX YUCEIL.
1 MHorousiensl. PaninonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CHUCTeMbl TMHEHHBIX
ypaBHEHUM
) Oynkuuu U rpapuku. CreneHHast yHKIUs ¢ 12 1
LIEJIBIM T10Ka3aTeJIeEM
3 ApudMeTnuecKuii KOpeHb N-0l CTEICHH. 15 1
HppanuonanbHble ypaBHEHUS
4 [ToxazarenbHast pynkuus. [TokazarensHble 10 1
ypaBHEHUS
5 Jlorapudmuyeckas GyHKIHSL. 18 1
JlorapudmMuyeckre ypaBHEHHUS
5 Tpuronomerpuieckue BoIpa)KeHUS U 99 5
ypaBHEHUS
ITocnenoBaTeabHOCTH U IPOTPECCUU 10
HenpepeiBabie ¢pynkuuu. [IponssogHas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KUIACC

KounuecrBo yacoB IeKTPOHHbIE
No HaunMeHoBaHue pa3iei0B U TeM (uudpossbie)
n/n NporpamMmsl Bcero Konrpoaenuie | - Hpaxtiieckue o0pa3oBare/ibHbIEe
padoThI padoThI pecypen
1 HccnenoBanue GyHKIUH C TOMOIIBIO 29 1
IPOU3BOJHOMN
2 [lepBooOpa3Hast 1 UHTETpaj 12 1
3 I'paduku TpUroHOMETPUUECKUX (YHKLUH. 14 1
Tpuronomerpuueckue HepaBeHCTBA
4 WppannonanbHbIe, MOKa3aTeIbHBIE U 24 1
norapupMuIecKre HEpaBEHCTBA
KommnnekcHblie uncna 10
HatypanbHble u 1iensle uncia 10
Cucrembl pallMOHAJIbHBIX, UPPALIMOHAIBHBIX
7 MIOKa3aTeNIbHBIX U JIOrapu(pMUUYECKUX 12 1
ypaBHEHUM
8 3azauyu ¢ napaMeTpaMu 16 1
9 IToBTOpeHue, 06001IEHNE, CHCTEMATU3ALIUS 16 5
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Jara uu(ppoBbIE
Tema ypoka KonTpoasbnbie | IlpakTudeckue
n/n Bceero H3YYCHUA oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl

1 [[MHOXecTBO, Olepalnu HaJl 1
MHOYECTBAMH U X CBOICTBA 01.09.2024

2 narpaMMmel Diiepa-Benna 1
Jlitarp P 02.09.2024
[IpumeHeHne TeoOpeTHKO-MHOXECTBEHHOT 0

3 1
amnmapata JUisl peIIeHUs 3a/1a4 04.09.2024
Panmonanbubie unciia. OOBIKHOBEHHBIE U

4 €CATHYHEIE JPOOU, IIPOIIEHTEI, 1
A APODH, TIPOLL 04.09.2024
OECKOHEYHBIC TEPHOTUICCKHIE TPOOH
Pammonansusie yncia. OOBIKHOBEHHEIE U

5 eCATUYHBIE POOH, IPOIEHTHL, 1
A APODH, TPOKL 08.09.2024
OeCKOHEYHBIE TEPHOTUICCKIE TPOOH
[Tpumenenue apoOei u MPOIEHTOB IS

6 1
pEIICHHS TPUKIIATHBIX 337129 08.09.2024
JleficTBUTEIbHEIC YKclIa. ParnoHaabHEIC B

7 1
uppaloHaJbHbIE YHCIIa 11.09.2024

3 ApudmMeTnueckue orneparuu ¢ 1
JIEACTBUTEILHBIMUA YU CIAMU 11.09.2024

9 Monynb 1eHCTBUTENBHOIO YUCIA U €T0 1
CBOliCTBa 15.09.2024

10 [TpuGnu>kEHHBIE BHIUKCIICHUS], TPaBUIIa 1




OKpYTJICHHUSI, IPUKHUJIKA U OL[€HKA
pe3yJibTaTa BIYUCICHUI

15.09.2024

11

OCHOBHBIE METO/IbI PELICHUS LIEbIX U
JIpOoOHO-pallMOHANIBHBIX YpaBHEHUH U
HEPaBEHCTB

18.09.2024

12

OCHOBHBIE METO/BI PELICHUS LIEJIBIX U
JIpOOHO-PAallMOHANBHBIX YPaBHEHUH U
HEPaBEHCTB

18.09.2024

13

MHorouseHnsl OT OAHOW EPEMEHHOM .
Jlenmenne MHOTO4JIeHa Ha MHOTOYJICH C
octatkoM. Teopema besy

22.09.2024

14

Pemenue cucrem NMHEMHBIX ypaBHEHUI

22.09.2024

15

Pemenue cucteMm TMHENHBIX YpaBHEHU

25.09.2024

16

Matpuna cucreMsbl JMHEHHBIX YPaBHEHUI.

Onpenenurens MaTpULBI 2X2, €ro
FCOMeTpI/IIICCKI/II‘/’I CMBICII U CBOﬁCTBa;
BBIYHMCICHHUEC €TI0 3HAUYCHUA

25.09.2024

17

OnpenenuTens MaTpULbl 2X2, ero
reOMEeTPUYECKUI CMBICI U CBOMCTBA;
BBIUHCIICHHE €r0 3HAUCHHUSI

29.09.2024

18

IIpumenenue onpenenuTes s PeIICHUs
CHUCTEMBI JIMHEWHBIX YPABHEHUN

29.09.2024

19

Pemenue npukiaaaHbIX 3a7a4 ¢ IOMOIIBIO
CHCTEMBI IMHEHHBIX YPaBHEHUI

02.10.2024

20

Pemenue npukiaaaHbIX 3a7a4 ¢ IOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPaBHEHUI

02.10.2024




KonrtponpHas pabota: "PanuonanbHble

21 ypaBHvCHI/I}I u HepaBeHﬁ'TBa. Cucremsl 06.10.2024

JTMHEWHBIX ypaBHEHUH

MOHOTOHHBIC U OTPAHUYCHHBIC
22 .

[TocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS
23 MOCIIeIoOBaTENbHOCTEH. MeT

MaTCMI:lTquiKOﬁO:IHeHYKHIfHOH 09.10.2024
24 Apudmernueckast mporpeccus 09.10.2024
25 I'eomerpuueckas nporpeccust 13.10.2024
26 beckoHeuHo yOBIBaroIIas reoMeTpuiecKkas

nporpeccust 13.10.2024
97 Cymma O6eckoHeHO yObIBaromieit

r€OMETPUYECKON MPOrPECCHH 16.10.2024
)8 Hcnonp30BaHUE MIPOTPECCUU IS PEIICHUS

peasIbHBIX 3334 IPUKIATHOTO XapaKTepa 16.10.2024
29 Hcnonp30BaHUE MIPOTPECCUU TS PEIICHUS

peasIbHBIX 3aa4 IPUKIATHOTO XapaKTepa 20.10.2024
30 KonTponbHas padora [TociaenoBarensHOCTH 90.10.2024
31 ApudmeTrueckuil KOpeHb HaTypaabHOI

CTENEHU U €ro CBOMCTBA 23.10.2024
39 ApupMeTHueckrii KOpeHb HaTypabHON

CTENEHU U ero CBOMCTBa 23.10.2024
33 ApudmeTrueckuil KOpeHb HaTypaIbHOI




CTEIIEHU U €r0 CBOMCTBA

27.10.2024

CrerneHsb ¢ LeJIBIM 0Ka3aTelleM. buHoM

34 HeroTona 27.10.2024
35 CreneHp ¢ 1eIbIM TIOKa3aTeneM. buaoMm
HrroToHa 06.11.2024
36 CreneHb ¢ palMOHAIBHBIM ITOKa3aTelIeM U
e€ cBolCTBa 06.11.2024
37 CreneHb ¢ pallMOHAIBHBIM ITOKa3aTelIeM
e€ cBoiicTBa 10.11.2024
38 CreneHb ¢ pallMOHAIbHBIM TOKa3aTeNIeM
e€ cBoiicTBa 10.11.2024
[TpeoOpa3zoBaHUs YHUCIOBBIX BRIPAKECHUH,
39
COJIEPIKAILUX CTETIEHU U KOPHH 13.11.2024
[IpeoOpa3zoBaHUs YU CIOBBIX BHIPAKCHHIM,
40
COJIEpIKAIUX CTETIEHU U KOPHU 13.11.2024
[TpeoOpa3oBaHuUs YHNCIOBBIX BRIPAKECHUH,
41
COJIEPIKAIUX CTETIEHU U KOPHHU 17.11.2024
42 KonTtponeHas pabora. Ctenens ¢
palMOHAIBHBIM [10Ka3aTeNeM 17.11.2024
@OyHK1UsA, C1IOcO0bI 3a1aHNs (PYHKITUH.
43 B3auMHoO oOpaTHBIE (1)2’HKL[I/II/I. 20.11.2024
Komnosuuus pyskuumit
44 I'paduk dyHKIMHA. DIIeMEHTapHBIE
npeoOpa3oBaHus rpauKkoB QyHKIUN 20.11.2024
45 Jlunelinas, KkBajpaTuyHas U JpoOHO-
nuHeHas QyHKIIH 24.11.2024
46 DyIieMEeHTapHOE UCCIIEI0BAaHUE U
MOCTPOCHUE TPAPUKOB ITUX (DYHKIIHIA 24.11.2024




47

Crenennas QyHKIUS C HATYpaJbHBIM U
eJIbIM noka3aresineM. E€ cBolicTBa u

rpadux

27.11.2024

48

CaoiicTBa u rpaduk KOpHS N-0if cTerneHn
Kak (yHKIUH OOpaTHOM CTENEeH! ¢
HaTypaJbHBIM I1OKA3aTeIEM

27.11.2024

49

CoiicTBa 1 rpauK KOpHS N-0i CTENECHH
Kak (yHKIHH OOpaTHOM CTENEHHU C
HaTypaJIbHbIM I10Ka3aTeIeM

01.12.2024

50

KonTponbHas padora: "CrenenHas
¢ynknus. E€ cBoiicTBa u rpadux"

01.12.2024

51

PaBHOCHIIBHBIE IEPEXOMBI B PELICHUH
MppalMOHAJIbHBIX YPAaBHEHUI

04.12.2024

52

PaBHOCHIIBHBIE IEPEXO/BI B PEILIEHUU
MppALMOHAJIBHBIX YPAaBHEHU I

04.12.2024

53

PaBHOCHIIBHBIE TEPEXO/IBI B PEIIEHUH
MppalOHAJIbHBIX YPaBHEHUI

08.12.2024

o4

Uppanuonansueie ypaBHeHus. OCHOBHbIE
METO/Ibl PELICHUS UPPALUMOHAIBHBIX
YpaBHEHHUI

08.12.2024

55

Wppaunonanbable ypaBHeHUS. OCHOBHBIE
MCTOAbI PCHICHU A HPppallMOHAJIbHBIX
YpPaBHEHHI

11.12.2024

56

WppauuoHanbHble ypaBHeHUs. OCHOBHbIE
METO/Ibl PEILICHUS UPPALIMOHAJIBHBIX
YpaBHEHHUI

11.12.2024

57

KontponeHas pabota: "CoiicTBa 1 rpaguk
KOpHs N-0ii cTeneny. MppannonanabHbie

15.12.2024




ypaBHeHHS"

58

[TokasarenbHast GyHKIMS, €€ CBOMCTBA U
rpauk

15.12.2024

59

Hcnonp3oBanue rpaduka GyHKIUH IS
pelIeHUs YpaBHEHUN

18.12.2024

60

Hcnonp3oBanue rpadguxa GyHKIUH IS
peleHus: ypaBHEeHU

18.12.2024

61

[Toxa3zaTenbHble ypaBHEHUs. OCHOBHBIE
MCTOAbI PCUICHU ITOKA3aTCIIbHBIX
YpPaBHEHHI

22.12.2024

62

[Toka3arenbHble ypaBHeHUs. OCHOBHBIE
METO/Ibl PEILLICHUS [T0KAa3aTEeNbHBIX
YpaBHEHHUI

22.12.2024

63

[TokazarenbHbie ypaBHEHUSA. O CHOBHBIE
MCTOAbI PCHICHU IMMOKA3aTCIbHBIX
YpaBHEHHI

25.12.2024

64

KontponpHas pabora: "[loka3aTenbHas
¢ynkuus. [TokazarensHble ypaBHEeHUS"

25.12.2024

65

[TokazarenbHbie ypaBHeHUSA. OCHOBHBIE
METO/bI PELICHUS TOKA3aTEIbHBIX
YpaBHEHUH

29.12.2024

66

[Toka3arenbHbie ypaBHEeHUs. OCHOBHBIE
METO/Ibl PEILIEHUs 10Ka3aTEIbHbIX
YpaBHEHHUI

29.12.2024

67

[TokazarenbHblie ypaBHEHUSA. O CHOBHBIE
MCTOAbI PCHICHU ITOKA3aTCIIbHBIX
YpaBHEHHI

15.01.2025

68

Jlorapudwm uncna. CoiicTBa norapudma




15.01.2025

69 Jlorapudwm uncna. CoiicTa norapudma 19.01.2025
70 Jlorapudwm uncna. CoiicTa norapudma 10.01.2025
71 JlecaTHYHBIC U HATYpATBHBIC JIOTApH PMBI 99 01.2025
72 JlecsiTuuHble M HATYpaJIbHbIE JOrapu PMbI 99 01.2025
73 Jlorapudmuueckas ¢pyHkius, e€ cBoiicTBa
U rpadux 26.01.2025
74 Jlorapudmuueckas pyHkus, e€ cBoiicTBa
U rpadux 26.01.2025
75 Hcnonb3oBanue rpaduka GyHKIHM IS
pelIeHHs] ypaBHEHUM 29.01.2025
Hcnonb3oBanue rpaduka GyHKIAM 1715
76 .
pelieHus ypaBHEHUM 29.01.2025
Jlorapudmunueckue ypaBHeHusi. OCHOBHbIE
77 METOJIbI p?H_ICHI/ISI JorapupMUIEecKux 02.02.2025
ypaBHEHUH
Jlorapudmuyeckue ypaBueHus. OCHOBHBIE
78 METO/IbI p?H_IeHI/ISI J0rapu(pMUYecKuX 02.02.2025
ypaBHEHUI
Jlorapudmuyeckue ypaBueHus. OCHOBHBIE
79 METOJIbI ptzmeHI/m JaorapupMUYECKUX 05.02.2025
ypaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE
80
METObl PEIIeHUs JOrapu(PMUIECKUX 05.02.2025




YpaBHEHHI

PaBHOCHIIBHBIE TIEPEXO/BI B PEILIEHUU

81 norapu(MUYECKUX YpaBHEHUHN 09.02.2025
82 PaBHOCHIIEHBIE TIEPEXO/IBI B PEHICHUN

norapu(pMUYECKUX YpaBHEHHHA 09.02.2025
83 PaBHOCHIIbHBIC TIEPEXOJIbI B PEIICHUN

norapu()MUYECKUX YpaBHEHUHN 12.02.2025
84 [IpeoOpazoBaHue BbIpaKEHUH,

coJepKaIrX Jorapugmol 12.02.2025
85 [Tpeobpa3oBaHre BEIPAKCHHUI,

coJiepyKaIIrX Jorapugmbl 16.02.2025
86 ITpeoOpazoBaHue BeIpaKEHUH,

coziepKaIux Jorapugmbl 16.02.2025
87 KonTpomnbHas padora: "Jlorapudpmudeckas

¢byukuus. Jlorapudmuueckue ypaBHeHUs" 19.02.2025

TpuroHoMeTpuvecKasi OKpy>KHOCTb,
88 OTIpPE/ICIICHNE TPUTOHOMETPUIECKUX

(byiljmﬁ ‘II/ICJ‘If))BOFO aprylieHTa 19.02.2025

TpuroHomerpuveckasi OKpy>KHOCTb,
89 OIpe/IeTICHIEe TPUTOHOMETPHYECKUX

(1)yII)-IKHLH/II71 ‘II/ICJ‘I(F))BOFO apryl\Ij[eHTa 26.02.2025
90 CuHyc, KOCHHYC, TAHT€HC U KOTaHT€HC

YHCIIOBOI'O apryMeHTa 26.02.2025
01 CuHyc, KOCHHYC, TAHT€HC U KOTAHTeHC

YHUCIIOBOTO apryMeHTa 01.03.2025
92 OCHOBHbIE TPUTOHOMETPHUYECKHE (HOPMYITBI 01.03.2025
93 OCHOBHBIE TPUTOHOMETPHYECKHE (HOPMYITBI




04.03.2025

94 OCHOBHbIE TPUTOHOMETPHUUYECKHE (HOPMYIIbI 04.03.2025
95 OCHOBHBIE TPUTOHOMETPHYECKHE (POPMYIIBI 11.03.2025
96 OCHOBHbIE TPUTOHOMETPHUYECKHE (HOPMYITBI 11.03.2025
97 [TpeoGpa3oBaHe TPUTOHOMETPHUECKIX

BBIpaKECHUI 15.03.2025
08 [Tpeo6Gpa3oBaHye TPUTOHOMETPUYECKUX

BBIPOKECHU I 15.03.2025
99 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX

BbIpaKeHU 18.03.2025
100 [Tpeo6Gpa3oBaHe TPUTOHOMETPUUECKUX

BBIPOKCHUI 18.03.2025
101 [IpeoOpazoBaHuE TPUTOHOMETPUUECKHX

BBIPAKEHU I 22.03.2025
102 KonTtponeHas pabota:

"TpUrOHOMETPUUECKHE BBIPAKEHUS " 22.03.2025
103 ApKcuHYC, apKKOCHHYC U apKTaHT'€HC

YHUCIIOBOTO apryMeHTa 01.04.2025
104 ApKCHHYC, apKKOCHUHYC U apKTaHI'€HC

YHUCIIOBOTO apryMeHTa 01.04.2025
105 Perienne TpUroHOMeTpPUYECKUX YPaBHEHUN 05.04.2025
106 Pemenue TpuroHOMeTpUUYECKUX ypaBHEHHUI 05.04.2025
107 Pemenune TpUroHoOMeTpUYECKUX ypaBHEHU I




08.04.2025

108 Perienne TpUroHOMeTpUYECKUX YPaBHEHUN 08.04.2025
109 Pemenue TpuroHOMeTpUUYECKUX ypaBHEHHU I
12.04.2025

110 Pemenue TpuroHoMeTpUYECKUX ypaBHEHUI 12.04.2025
111 Pemenue TpUroHOMETPUYECKUX yPaBHEHU I 15.04.2025
112 KontponbHas pabora:

"TpUroHOMETpUYECKHE YpaBHCHUS " 15.04.2025
113 HenpepbiBHbIE pYHKIIMM U UX CBOICTBa 19.04.2025
114 CaoiicTBa QyHKIHI HEMPEPHIBHBIX HA

OTpe3Ke 19.04.2025
115 Touka pa3pbiBa. ACUMIITOTHI IpaUKOB

GyHKIIUN 22.04.2025
116 Omnpenenenne, PU3NIECKUN CMBICI

MIPOU3BOAHON 22.04.2025
117 [Tpou3BoaHast CyMMBI, IPOU3BEIEHUS,

YaCTHOT'O ¥ KOMITO3HUITUU () YHKIIHHA 26.04.2025
118 [Tpon3BoaHast CyMMbI, IPOU3BEIEHUS,

YaCTHOT'O U KOMITO3HMITUU (PYyHKIIUN 26.04.2025
119 [Tpon3BoaHAsT CyMMBI, IPOU3BEICHUS,

YaCTHOr'O ¥ KOMIIO3ULIUU (PYHKIIMHA 29.04.2025
120 [Tpon3BoaHbBIE 3IIEMEHTAPHBIX (YHKITUI 99.04.2025
121 [Tpon3BoaHbBIE 3JIEMEHTAPHBIX (YHKIUI




03.05.2025

122 [Tpou3BoaHbIE 3JIEMEHTAPHBIX (YHKIUI 03.05.2025
123 Omnpenenenne, reoMeTPUIECKUI CMBICIT

TIPOU3BOTHOM 06.05.2025
124 VYpaBHeHUE KacaTeNbHOM K rpaduky

byHKIANA 06.05.2025
195 VYpaBHeHUE KacaTeNbHON K rpaduky

byHKIUH 10.05.2025
126 [TepBast 1 BTOpas Mpon3BOIHbIEC PYHKIIUN 10.05.2025
197 JIMHEWHbBINA U 3KCIIOHEHIIUATIbHBINA POCT.

Uucno e. Dopmyiia CIOKHBIX IPOLIEHTOB 13.05.2025
128 JIMHEeNHbIA U SKCIIOH EHIIUAIBHBIN POCT.

Uucno e. Dopmyiia CIOKHBIX MPOIIEHTOB 13.05.2025
129 IIpumeHeHue CBOMCTB HENMPEPBIBHBIX

GbyHKUIMIA 171 perieHus 3aaad 17.05.2025
130 IIpumeHeHue CBOMCTB HEMPEPBIBHBIX

GyHKIUN 17151 peteHus 3a1a4y 17.05.2025
131 KontponsHas pabora HenpepbiBHOCTD

¢ynkuu. [Ipoussoanas. 20.05.2025
132 [ToBTOpeHue, 0000IIeHNE, CUCTEMATU3AIIHS

3HaHui: "YpaBHeHusa" 20.05.2025
133 [ToBTOpeHue, 0600LIeHNE, CHCTEMATU3ALINS

3HaHui: "YpaBHeHusa" 24.05.2025
134 [ToBTOpeHue, 0000IICHNE, CHCTEMATH3AIIHS

3HaHui: "OyHkuun" 24.05.2025
135 [ToBTOpeHue, 0000IICHNE, CHCTEMAaTH3AITUS




3HaHuil: "OyHKIUn"

27.05.2025

136

[ToBTOpeHue, 0000IICHHE, CHCTEMAaTH3AITUS
3HaHuil: "OyHKIMK"

27.05.2025

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

136

10




11 KUIACC

KosauyecTBo 4yacos DJIeKTPOHHbIE
ara uudgpoBbie
Ne n/m Tema ypoka Konrpoabnsie | Ilpakrnueckue A op
Bcero H3y4yeHus o0pa3oBaTeJbHbIE
padoThI padoThI
pecypchbl
1 [ToBTOpeHue, 0600IICHNHE, 1
cUcTeMaTu3alus 3HaHui: "YpaBHeHUs" 01.09.2024
5 [ToBTOpenue, 0000IICHNE, 1
cucTeMaru3anus 3HaHui: "YpaBHeHUs" 02.09.2024
[ToBTOpeHue, 0000IICHHE,
3 i: "y . 1
CHCTEeMaTU3alUs 3HavI-'I'I/II/I paBHEHHUS 04.09.2024
Cucrembl ypaBHEHHUI
[ToBTOpenue, 06006IICHNE,
4 cucTeMaTHh3aIusg 3H8;I-'I'I/II\/JII "VpaBHEHUS. 1 04.09.2024
Cucremsl ypaBHEHUN
5 TpuroHomerpuveckre QyHKINU, UX 1
CBOICTBa U Tpaduku 08.09.2024
5 Tpuronomerpudeckue QyHKINU, UX 1
CBOMCTBa U rpaduku 08.09.2024
7 Tpuronomerpudeckre QyHKUNU, UX 1
CBOICTBa U rpaduku 11.09.2024
3 TpuroHomerpudeckre QyHKINU, UX 1
CBOICTBa U rpaduxu 11.09.2024
9 Tpuronomerpudeckre QyHKINU, UX 1
CBOICTBa M rpaduKu 15.09.2024
OTOO0p KOpHEH TPUTOHOMETPUUYCCKUX
10 - 1
YPaBHEHHI C TOMOIIbIO 15.09.2024




TPUTOHOMETPUUYECKON OKPYKHOCTH

11

OTt60p KOpHEW TPUTOHOMETPHUECKUX
YPaBHEHHI C TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

18.09.2024

12

OT16Op KOPHEH TPUTOHOMETPUUECKUX
YPaBHEHHH C IIOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH

18.09.2024

13

OT160p KOpHEW TPUTOHOMETPUUYECKUX
YpaBHEHUH C MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTU

22.09.2024

14

Pemenue TpUroHOMETpUYECKHUX
HEPaBEHCTB

22.09.2024

15

Pemenue TpuroHoMeTpUUECKUX
HEPaBEHCTB

25.09.2024

16

Pemenue TpuroHoMeTpuYECKUX
HEPaBEHCTB

25.09.2024

17

KontponeHas pabora: "I'padpuku
TPUTOHOMETPUYECKUX (PYHKIIUH.
Tpuronomerpuieckue HepaBeHCTBA"

29.09.2024

18

Pemenue TpUroHOMETpUYECKUX
HEPaBEHCTB

29.09.2024

19

[IpumeHeHue MpOoU3BOAHON K
UCClieIoBaHUI0 (PyHKIUN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

02.10.2024

20

IIpumeHnenue npou3BOIHOMN K
uccienoBanuio GyHKIUNA Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

02.10.2024

21

[IpuMeHeHu e MPOU3BOIHON K




UCCIeIOBaHUI0 QYHKIIUN Ha
MOHOTOHHOCTDb U SKCTPEMYMBbI

06.10.2024

22

IIpumeHeHne nponu3BOIHON K
uccrienoBannuio GyHKIUNA Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

06.10.2024

23

IIpumenenue npou3BOIHOMN K
UCCIIEZIOBaHNIO (PyHKIUI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

09.10.2024

24

[IpumeHeHne MpOU3BOIHON K
UCCIIeIOBaHUIO0 (PYHKIUH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

09.10.2024

25

Haxoxnenne HanOOIbIIETO U
HAaWMEHBIIIEr0 3HAYCHUsI HETPEPHIBHON
(GyHKIMU HA OTpe3Ke

13.10.2024

26

HaxoxneHne HanOoIbIIErO U
HaWMEHBIIIEr0 3HAYCHHSI HEMPEPHIBHOM
GbyHKIIMM HA OTpE3Ke

13.10.2024

27

Haxoxnenue HanOonpiero u
HAaMMEHbILIEro 3HaYEHMsI HENPEPhIBHON
(YHKLIMU HA OTpe3Ke

16.10.2024

28

Haxoxnenue HanOonbLIero u
HAUMEHBILIEro 3HaYEHHSI HeTPephIBHON
(byHKIIMM HA OTpe3Ke

16.10.2024

29

Haxoxnenne HanOOIbIIETO U
HAaWMEHBIIIEr0 3HAYCHUsI HETPEPHIBHON
(GyHKIMU HA OTpe3Ke

20.10.2024

30

Haxoxnenre HanboAbIIETO U
HaWMEHBIIIEr0 3HAYCHUSI HETPEPHIBHOU

20.10.2024




(GyHKLIMU HA OTpe3Ke

31

[TpumeHeHre NPOU3BOAHOMN JJIs
HaXO0KJICHUSI HAWJTYYIIIEro PelIeHHs B
MPUKIIAJIHBIX 3a/1a4ax

23.10.2024

32

[TpumeHeHne NPOU3BOAHOMN JJIs
HaXO0KJI€HUSI HAWJTYYIIEro peIeHNs B
MPUKIIAJIHBIX 3a/1a4ax

23.10.2024

33

[IpumeHeHrEe NPOU3BOAHOMN JJIA
OMpEeENICHUs] CKOPOCTH U YCKOPEHUS
npoiiecca, 3aJIaHHOro (hopmyJIoi i
rpadguxom

27.10.2024

34

IIpumenenune nponu3BOIHON 1JIs
OIIpEJENIEHHS] CKOPOCTH U Y CKOPEHHUSI
npolecca, 3aJaHHOro (popmMyIioi uim
rpadpukom

27.10.2024

35

KonrponwsHas padora: "MccneqoBanue
(GYHKIHIA ¢ TOMOIIBIO TPOU3BOIHOMN"

06.11.2024

36

[TepBooOpa3Hast, OCHOBHOE CBOICTBO
NepBOOOPa3HBIX

06.11.2024

37

[TepBooOpa3Hbie FMEMEHTAPHBIX (PYHKIIHA.
[TpaBuia HaXOXIEHUS MEPBOOOPA3ZHBIX

10.11.2024

38

ITepBooOpa3Hble 2EMEHTAPHBIX (PYHKIIMH.
[TpaBuiia HaX0X1€HUS EPBOOOPA3HBIX

10.11.2024

39

HnTerpan. I'eomeTpudeckuii CMbICIT
WHTerpaja

13.11.2024

40

Beruucnenne onpeneséHHOoro nHTerpana
no ¢popmyne HeroTona-Jleltonuma

13.11.2024

41

BrlunciieHne onpenenéHHoro HHTerpana




o ¢popmyne Herorona-Jleitbuuna

17.11.2024

HpI/IMCH CHHC MHTCIpalia JJId HaXOXKIACHHUA

42 IoIaaeH miockux Guryp 17.11.2024
43 [TpumMeHeHue HHTErpaia IS HaX XK CHHS

00bEMOB T€OMETPUIYECKUX TEJI 20.11.2024
44 [Tpumeps! perenuit 1uddepeHInaIbHbIX

YpaBHEHHI 20.11.2024
45 [Tpumepsl pemienuit 1udpepeHIanbHbIX

ypaBHEHUI 24.11.2024

Marematuueckoe MOJIeTUPOBaHNE
46 €aJIbHBIX TIPOI[ECCOB C MTOMOIIIBIO

Enq)Q)epeHuEaJlijHX ypaBHeIf:Iﬁ 24.11.2024
47 KonTponbHas pabora: "[lepoobpasnas u

uHTEerpan" 27.11.2024
48 OCHOBHBIE METOBI PEIICHHS

MOKa3aTeNbHbIX HEPABEHCTB 27.11.2024
49 OCHOBHBIE METOIBI PEIICHHS

MOKa3aTeIbHbIX HEPABEHCTB 01.12.2024
50 OCHOBHBIE METOBI PEIICHHS

[IOKa3aTeJIbHbIX HEPABEHCTB 01.12.2024
51 OCHOBHBIE METOABI PELICHHUS

MOKA3aTebHBIX HEPABEHCTB 04.12.2024
59 OCHOBHBIE METOIbI PELICHUS

jorapu(MUYECKUX HEPaBEHCTB 04.12.2024
53 OCHOBHBIE METOBI PEIICHHS

norapu(pMUYECKUX HEPABEHCTB 08.12.2024
54 OCHOBHBIE METOBI PEIICHHS

norapu(pMUYECKUX HEPaBEHCTB 08.12.2024




OcHOBHEIE METObI PCIICHUA

> Jorapu()MHUYECKUX HEPAaBCHCTB 11.12.2024
56 OCHOBHBIE METO/IbI PEIICHHS

MppallOHAIbHBIX HEPABEHCTB 11.12.2024
57 OCHOBHBIE METO/IbI pEIICHUS

UppaloOHaJIbHBIX HEPABEHCTB 15.12.2024
58 OCHOBHBIE METO/IbI PEIICHHS

HppalliOHaIbHBIX HEPABEHCTB 15.12.2024
59 OCHOBHBIE METO/IbI PEIICHUS

UppaloHaJIbHbIX HEPABEHCTB 18.12.2024
50 ['paduueckre MeTOabI pe].HeI:IHH

HppaliOHAJILHBIX YPaBHEHHUI 18.12.2024
61 ['paduaeckre meToabt pemeim;[

MppalMOHAJIbHBIX YPAaBHEHUI 22.12.2024
62 ['paduueckrie METONBI peleHuUs

MOKAa3aTeNbHbIX YpaBHEHUN 22.12.2024
63 ['padpmaeckre METOABI perIeHHs

MOKa3aTeIbHbIX HEPABEHCTB 25.12.2024
64 I'papuueckue MeTobI peleHus

Jorapu(pMUYECKUX ypaBHEHUN 25.12.2024
65 ['paduueckrie METONIbI peleHus

norapu(pMUYECKUX HEPABEHCTB 29.12.2024
66 I'paduueckrie MeTOBI peleHus

jorapu(MUYECKUX HEPaBEHCTB 29.12.2024

['padmaeckre MeTOAbI perIeHHs
67 HOKa3aTeJ'Ij:HI>IX U JIOrapu(pMUUYECKUX 15.01.2025

ypaBHEHU I
68 ['paduueckrie METONBI peleHus




MOKA3aTeNbHBIX U JIOTAapH (PMUUECKUX
YpaBHEHHUI

15.01.2025

69

I'paduueckrie MeTONIbI pelIeHus
MOKa3aTeNIbHBIX U JIOrapu(pMUIECKUX
HEPaBEHCTB

19.01.2025

70

['padmueckue MeTobl perieHus
MOKa3aTENbHBIX U JIOTapH(MUIECKUX
HEPaBEHCTB

19.01.2025

71

KonTpomnbHas padora: "UppanroHaabHbIE,
MoKa3aTelbHbIE U JorapudmMuyeckue
HepaBeHCTBA"

22.01.2025

72

KommiekcHble uncna. Anredpanyeckas v
TpUroHOMeTpudeckas GopMbl 3amucu
KOMIUIEKCHOI'O YHCIIa

22.01.2025

73

KommuiekcHble uncna. Anredpanyeckas u
TpUTOHOMETpUYecKas (POPMBI 3aTTUCH
KOMIIJIEKCHOI'O YK CIIa

26.01.2025

74

ApudmeTrueckue orneparum ¢
KOMIIJIEKCHBIMU Y CJIAMH

26.01.2025

75

Apudmerrnyeckue orepamnuu ¢
KOMILIEKCHBIMU YHCIIaMH

29.01.2025

76

N300paskeHne KOMIUIEKCHBIX Y CEN Ha
KOOPIAMHATHOM MJIOCKOCTU

29.01.2025

77

N300paskeHre KOMIUIEKCHBIX YK CEN Ha
KOOPJIMHATHOM MJIOCKOCTH

02.02.2025

78

®opmyna Myaspa. Kopau n-oii crenenu
U3 KOMIIJIEKCHOT'O YKclia

02.02.2025

79

®opmyna Myaspa. Kopau n-oii crenenu




13 KOMIIJICKCHOI'O 4YHucCJia

05.02.2025

HpI/IMCHeHI/Ie KOMIIJICKCHBIX YMCCJI AJIA

80 133;12?1/151 (U3NYECKUX U TEOMETPUIECKUX 05.02.2025
81 Konrtponenas padora: "KomrmiekcHbie

gucia" 09.02.2025
82 HartypanbHble ¥ 11eble Ynciia 09.02.2025
83 HatypainpHble 1 1iensle uncia 12.02.2025
84 [TpumMeHeHne TpU3HAKOB JISTUMOCTH

LIEIBIX YUCENT 12.02.2025
85 [TpuMeHeHue MPU3HAKOB JESITUMOCTH

LEJIBIX YHCeN 16.02.2025
86 [TpuMeHeHue MPU3HAKOB JEIUMOCTH

nensix yucen: HOJl u HOK 16.02.2025
87 [TpuMeHeHue PU3HAKOB JIETTUMOCTH

nensix yucen: HOJl u HOK 19.02.2025
38 [TpuMeHeHue TPU3HAKOB JEIUMOCTH

LEJTBIX YUCEI: OCTATKU MO MOJYJIIO 19.02.2025
89 [TpumeHeHne TpU3HAKOB JIETUMOCTH

LEJTBIX YUCEI: OCTATKU MO MOJYIIIO 26.02.2025

[TpumMeHeHne MpU3HAKOB JIETUMOCTH
90 LENTBIX YHCEN: alropuT™ EBkiuaa s 96.02.2025

pEIICHMS 3aa4 B IIEJIBIX YHCIaxX
01 KonTponbsnas padora: "Teopus mensix

gucen" 01.03.2025
92 Cucrema u COBOKYITHOCTb YPaBHEHUH.




PaBHOCHJILHEIE CUCTEMEI U CUCTEMEI-
CIICICTBUS

01.03.2025

93

CucremMa u COBOKYITHOCTh YPaBHEHUH.
PaBHOCHIIbHBIE CUCTEMBI U CHCTEMBI-
CIIEICTBUSA

04.03.2025

94

OCHOBHbIE METO/BI PELIECHHS CUCTEM U
COBOKYITHOCTEN palMOHAJIBHBIX
YpaBHEHUH

04.03.2025

95

OCHOBHBIE METO/IbI PEIIEHUS CUCTEM U
COBOKYIHOCTEW MppallMOHAIIbHBIX
YpaBHEHHUI

11.03.2025

96

OcHOBHEIE METOJbI PCHICHUA CUCTEM U
COBOKYITHOCTEM MOKa3aTeIbHbIX
YpaBHEHHI

11.03.2025

97

OCHOBHBIE METO/BI PELIEHHS CUCTEM U
COBOKYITHOCTEM MOKa3aTEIbHbBIX
YpaBHEHUI

15.03.2025

98

OCHOBHBIE METObI PELICHHS CUCTEM U
COBOKYITHOCTEH JIOrapu(pMUIECKUX
YpaBHEHUI

15.03.2025

99

OCHOBHBIE METO/IbI PEIIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMU4ecKuX
YpaBHEHHUI

18.03.2025

100

IIpumeHeHue cucTeM K peieHuIo
MaTeMaTUYECKUX 3a]a4 U 3a7a4 U3
pa3IMYHBIX o0sacTell HAyKU U peabHOU
KU3HH, UHTEPIIPETALHS TOTYyYEHHBIX
pe3yJIbTaTOB

18.03.2025




101

IIpumeHeHue cucTeM K pelieHuIo
MaTeMaTUYEeCKUX 3aj]a4 U 3a7a4 U3
pa3IMYHBIX O0NacTeil HAYKH U peaabHOU
JKU3HH, UHTEPIIPETALMS 1OJIyIEHHBIX
pE3yIbTaTOB

22.03.2025

102

[IpumMeHeHne HepaBEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a7a4 U3
pa3NIUYHBIX oONacTeil HAyKU U peaabHOU
KU3HU, UHTEPIIPETAIIHS TOTYYEHHBIX
pe3yJbTaToB

22.03.2025

103

KonTponbHaas pabora: "Cucremsl
palnMoOHaNIbHBIX, UPPALMOHATBHBIX
MOKa3aTeJIbHbIX U JIOrapu(pMUUYECKUX
ypaBHEeHM1"

01.04.2025

104

PanmonanbHbie ypaBHEHUs C MTapaMeTpaMu

01.04.2025

105

PanmonanbHble HEpaBEHCTBA C
rapaMeTpaMu

05.04.2025

106

PaHI/IOHaHBHBIe CUCTCMEI C ITapaMeTpaMu

05.04.2025

107

HppannoHanbHbIe YpaBHEHUS,
HEPaBEHCTBA C IapaMeTpaMHu

08.04.2025

108

HppanuoHaabHble CHCTEMBI C
napaMeTpaMu

08.04.2025

109

Iloka3arenbHble ypaBHEHUS, HEPABEHCTBA
C mapaMeTpaMu

12.04.2025

110

[Toka3aTenbHbIEe CUCTEMBI C ITapaMeTpamMu

12.04.2025




111

Jlorapudmuueckue ypaBHeHus,
HEpaBEHCTBA C MapaMeTpaMu

15.04.2025

112

Jlorapudmuuecknue CUCTEMBI ¢
napameTpaMu

15.04.2025

113

TpuroHoMeTpuueCcCKue ypaBHEHUS C
rapaMeTpaMmu

19.04.2025

114

TpuroHomerpruyeckre HepaBeHCTBa C
napaMeTpaMu

19.04.2025

115

TpUroHOMETpUYECKHUE CUCTEMBI C
napamMeTpaMu

22.04.2025

116

[TocTpoenue u uccnenoBanue
MaTeMaTUYECKUX MOJIeNIel peaibHbIX
CUTYaIMH C MOMOIIbIO YPABHEHHUH C
napameTpamu

22.04.2025

117

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJelel peaabHbIX
CUTYaIM C TOMONIBIO CUCTEM ypaBHEHUI
C mapaMeTpaMu

26.04.2025

118

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOelel peabHbIX
CUTYaIUH C MOMOILBIO CUCTEM YPaBHEHHIA
C mapameTpamMu

26.04.2025

119

KonrtponeHas pabora: "3agauu ¢
napameTpaMu"

29.04.2025

120

[ToBTOpeHue, 0000IICHHE,
cuctemaTu3zainus 3HaHui: "HepaBencrsa"

29.04.2025

121

[ToBTOpeHue, 0000IICHKE,
cuctemaTtu3anus 3Hanuii: "HepaBenctsa"

03.05.2025




[ToBTOpenue, o606mICHNHE,

122
cucremaTu3anus 3Hanuii: "HepaBeHncraa" 03.05.2025
[ToBTOpeHue, 0600MICHNE,
123 i: "IT
CI./‘ICTeMaTI/ISaIII/If sHanwmii: "[IponsBonHas u 06.05.2025
e€ MpUMCHCHUE
[ToBTOpenue, 00006IICHNME,
124 i: "I1
CI:ICTeMaTI/BaL[I/If snanuii: "[IpousBonHas u 06.05.2025
e€ MpUMeHEHHE
[ToBTOpeHue, 0000IICHHE,
125 i: "I1
CI:ICTeMaTI/ISaLlI/I? 3Hanui: "[IponsBoaHas u 10.05.2025
e€ MpUMEHCHHE
[ToBTOpenue, 0000IICHNE,
126 i: "1
CI/ICTeMaTI/BaiII/ISI 3Hanwmii: "MHTErpan u ero 10.05.2025
MIPUMEH CHUE
127 [ToBTOpEeHue, 0000IICHHE,
cucremaTu3auus 3Hanuil: "Oyuxuun" 13.05.2025
128 [ToBTOpeHue, 0600MICHNE,
cucrtemaTtu3anus 3Hanuil: "OyHkuun" 13.05.2025
129 [ToBTOpenue, 0000IICHNE,
cucTemMaTu3anus 3HaHui: "OyHKun" 17.05.2025
1 n
30 TOrOBas KOHTPOJIbHAs paboTa 17.05.2025
131 n 0
TOrOBasi KOHTPOJIbHAs paboTa 90.05.2025
132 [ToBTOpenue, 00006IICHNME,
CHCTEeMaTHu3amus 3HaHUH 20.05.2025
133 [ToBTOpEHUE, 0000IICHNE, CHCTEMATH3AIUS

24.05.2025




3HAHUH

[ToBTOpeHue, 06001IEHNE, CUCTEMATH3 AU
134 3HAHUHU

24.05.2025
[ToBTOpEHUE, 0000IICHNE, CHCTEMATH3AITUS
135 SHaHMi 1 L 27.05.2025
[ToBTOpEHue, 0600IIeHNE, CUCTEMATH3AIUS
136 SHAHUH 1 27.05.2025
OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

AnreOpa u Hauana MaTemaTuieckoro ananmmsa, 10-11 kmace. [ A.Anumos, FO.M.

Kosarus. [Ipocsemenue

METOIUYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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