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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Haubojiee 3HAYMMBIX B MpOrpamMMe CpeIHero ooiiero odpa3oBaHUS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON HayKu, KOTOpas (OpMYIUpYyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIu3a 3aKiIaJ(bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TEHJICHIINN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX U JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
yMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb, JOKa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUUU U PaCCyXAaTh JEAYKTHUBHO, HUCIOIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYaroUIMecs MOJIY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B MpPUPOJE, HAYKE U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTHYECKUMHU OTKPBITHSIMHA U UX aBTOPAMH.

VYyebHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadalaM MaTeMaTHYeCKOTrO
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJCJICHBI CIEAYIOUIUE COAepKATEeIbHO-METOAUUYeCKue TuHuu: «Yucna
U BblUUCIEHUD», « DyHKIUU U Tpadukny, «YpaBHEHUS] U HepaBeHCTBay, «Hauana
MaTeMaTU4YeCcKoro aHanu3a», «MHoXkecTBa U JIoOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHUHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MAaTEeMaTHMUECKUX JMCLUUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIEI0BaTENbHO (popMupyeTcsa u
COBEpIICHCTBYETCSI YMEHHE CTPOMTh MATEMATUYECKYI0 MOJEIb pealbHON
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOoIMYecKass JUHUS «Yuciia U BBIYMCICHUS» 3aBepLIacT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palroHaIbHBIX BBIUMCICHUMA, BKJIIOYAIOMINX B C€OSI MCIOJIb30BAHUE Pa3TUYHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
paloOHANBHBIX M JCHCTBUTENBHBIX  YHCENl  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palroHaIbHBIX M MPPAIMOHATIBHBIX YHCEN, apu(METUUECKUE OTEpaIiH, a TaKXKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeACTaBICHNE O €IWHCTBE MATEMATUKH KaK HayKH W €€ pOJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHHusi Ha YpOBHE CpeIHero oOmiero o0pa3oBaHHs, MOCKOJIbKY B KaXIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  pEIICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX YypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO NTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jannast copepkarenbHasi TUHUS BKIIOYAaeT B ceOsl Takke GOpMUPOBAHHE YMEHUIA
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuansa NPOUCXOJWUT  JaJIbHEWIEee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTh U3YUEHNs MaTepruaia. M3yuenue creneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Matepuan 3Tol cofepKaTebHON JIMHUN HalleJIeH Ha Pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3AILIUK, UCTI0JIb30BAHUIO aHAJIOT Ui,

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MATEMAaTHYECKHUX, TaAK U MPHUKJIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMMA, ONpeAeNnsaTb MX HauOONbIIME W HaUMEHbIINE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAJHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOTO
aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKe U McKyccTBe. OOyuaromuecs: y3HAIT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eckou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B efauHoe uenoe. [loaTomMy BakHO HaTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BaTh €0 JIJISi BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMNpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBuiI, POPMUPYET HABBIKH KPUTHUESCKOTO MBIIIICHHS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMii, WCCIACAOBAHMS DJTHX MOJENICH C TIOMOIIBIO ammapara anreOpbl U
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, ITOCKOJIBKY BECh MaTepualn
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pEIICHNH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  OOydYarolIuecs  pPa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B POIIeCcCe U3YyUEHHUs BCEX TeM yueOHOTO Kypca «Anrebpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yuciia 1 BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble 4ucia. PanuvoHanbHBIE W MPpAUMOHAIBHBIE YHCIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JNEHCTBUTENLHOTO YKcia U ero cBoicTBa. [IpuOnmkEéHHbIE BBIYUCIECHUS, TTpaBUIia
OKPYIJICHHS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenelM mnokaszareneMmM. buHom Hprootona. Hcnosb3oBanue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEIN JJIS1 PELICHUS TPAKTUYECKHUX
3a/1a4 U MPEIACTABICHUS JaHHBIX.

ApudpmeTnueckuili KOpeHb HaTypaIbHON CTENIEHU U €r0 CBOWCTBA.

CreneHp C palUMOHAIBHBIM II0KAa3aTEIEM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
apPKKOCHUHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUsI M YpaBHEHMs-CleICTBUs. HepaBeHCTBO,
peleHrne HepaBeHC CTBA.

OCHOBHBIE METOBI PEIICHUS LENbIX U IPOOHO-PAIIMOHATIBHBIX YPABHEHUHN U
HEPAaBEHCTB. MHOroOwieHbl OT OJHOW NEpeMEHHOW. JleneHue MHOrowieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 dunmenramu. Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BHIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppanmonanbHbie YpaBHEHHS. OcHOBHBIE METO/1bI penieHus
UPPALMOHATBHBIX YPABHEHUIA.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

YPaBHCHUM.

[IpeoOpa3oBaHue BeIpaKE€HUM, CoepKAIIUX JTOTapUPMBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TpUroHoMeTpuYeCKnX ypaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIUMCIICHUE €r0 3HAYECHUS, IPUMEHECHHUE ONPEACIUTENS I PEUICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUII W HEpaBEHCTB. lIpriMeHeHHEe ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIMU Ha TIPOMEXYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCHMOCTHM B pEaJbHBIX MPOLECCAX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHSI MAaT€MAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rnporpeccu. beckoneuHo yobiBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IPOrpecchu. JINHENHBIN U 3KCITIOHEHIMAIBHBIN pOCT. Yncio e. @opMyiia CIOKHBIX
npoleHTOB. Mcnosb30BaHWE TIPOrpeccHH U PELICHUS peajbHbIX — 3a1ad
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKM pa3pbiBa. ACHMNTOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIl PELICHHWS HEPABEHCTB. l[IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Ounnepa—Benna. IlpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara Ui
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  4YJIE€HAa  POCCHUHCKOr0  OOIIecTBa,  MNPEACTaBICHUE O
MaTeMaTUYECKUX OCHOBax (hYHKIIMOHUPOBAHUS Pa3IMUHBIX CTPYKTYp, SIBJICHUH,
MpoLeIyp TpakKJaHCKOro oOmecTBa (BBIOOPHI, OMNPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA WHCTUTYTaMHM B COOTBETCTBHHM C UX
GYHKIUSAMH 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBOKCHUS K
MPOLUIOMY M HACTOSIIEMY POCCUWCKOW MATEMATHMKH, UEHHOCTHOE OTHOUIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONM MaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJB30BAaHUE OTUX JOCTHKEHUNW B JAPYrHX HayKax, TEXHOJIOTusAX, cdepax
SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOTO Hapoaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TMOBEJCHHUS, CBSA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHM HAyKH U JEATEIbHOCThIO YYEHOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OYyAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:



ACTETUYECKOE OTHOLICHUE K MHPY, BKIIOYAs O3CTETUKY MAaTeMaTH4YE€CKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/a4, PELICHUI, pacCyXICHHI, BOCIIPUUMYUBOCTh
K MaT€MaTUYECKAM aCII€KTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3u4YeCcKOro BOCIMTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MaTeMaTHUYeCKHe 3HaHUA B
MHTEpecax 3/10pOBOT0 U 06€30MacHOr0 00pasa KU3HU, OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 3JIOPOBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTbH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpYyHdy, OCO3HAaHUE LIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccur U peanu3oBbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTreMaTH4ecKoMy  OOpa3oBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIEHHOCTH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYphbl, TIOHUMAHUE BIUSHUS
COLIMATIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLIMATIBHOMN
Cpellbl, 0OCO3HaHME TJI00ATIBHOTO XapakTepa SKOJOTUYECKUX MPOOIeM, OpUEHTALIHS
HAa TPUMEHEHHE MAaTeMaTHUYeCKUX 3HAHWM [JIs pelieHust 3agad B 00J1acTu
OKpY’)Karolel Ccpelibl, IJIAHUPOBAHHE IIOCTYNKOB M OLEHKH HMX BO3MOYKHBIX
MOCIICICTBUU [T OKPY’KAIOLIEN CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W OOIIECTBEHHOW  MPAKTUKH, TMOHWMAaHUE
MaTEMaTUYeCKOW HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIIbHOCTH, ATAaroB €€
pa3BUTUA M 3HAYMMOCTH [JI1 Pa3BUTHS UHUBUIW3ALHUM, OBJIAJCHUE S3BIKOM
MAaTEMATUKH W MaTeMaTUYE€CKOW KYJIbTYpOM KakK CpEICTBOM IO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIISAITh MPOEKTHYKD M HCCIEAOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Bba3zoBble JJoruueckue JeMicTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHH, OTHOIICHWHA MEXKAYy TMOHATUIMH, (HOPMYITUPOBAThH



OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHUS /7151 000OIICHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (GOPMYyIUpPOBaTb U  MPEoOpa3OBBIBATH  CYXKJCHUS:
YTBEPAUTEIbHBIE U OTpUIIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUH;

JenaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTEIhCTBA MATEMATUUECKUX YTBEPKICHUIM
(TpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITUIO, IPUBOIUTE IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarebckue AeiCTBUS:

UCIIONB30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT TO3HAHMS,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

MPOBOJNTH CAMOCTOSTEIBHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAHHE
110 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00bEKTa, SIBICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHWSA, WCCIENOBaHUS, OILEHHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIECCa, a TakKXKE BBIIBUTATH
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH JACHUIINTHEI MHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX JJII OTBETa HA
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopm mpeacTaBiIeHuUs,

CTPYKTYpPUpPOBaTh MH(POpPMALIUIO, MPEJCTABIATh €€ B pa3IUyHbIX (popmax,
WLTIOCTPUPOBATH rpapUUecKH;

OLIEHUBATh HaIEKHOCTD uHbopMaIuu o CaMOCTOSITENIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBUS



Oo0mmenue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKIECHHS B COOTBETCTBUHU C YCIOBUSMHU U
oeJIsIMHAu O6H.[CHI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘-IKy 3peH1/151 B
YCTHBIX W NHMCBMEHHBIX TEKCTaX, JaBaTh IOSICHCHHUS IO XOJYy PCEUICHUS 3a/auHu,
KOMMEHTHPOBATh MOJYICHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMHI,
HpO6JIeMBI, pemaeMoﬁ 3aJa4dd, BBICKA3bIBaTh HWJACH, HALCICHHBIC Ha IIOHUCK
pEIICHUS, COIMOCTABIATh CBOM CYXKICHUS C CYXKJICHUSIMH JPYTUX YYaCTHHUKOB
auajora, oOHapy)KMBaTh Pa3jiM4Me M CXOJCTBO IO3WIHNA, B KOPPEKTHOU (opme
(bopMyIUpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

HpeI[CTaBJ'IHTB pCSYJ'IBTaTBI peﬂleHI/Iﬂ 3agaydu, BKCHCpI/IMeHTa, HCCJICA0BaHUs],
IIPOEKTa, CaMOCTOSTEIbHO BBIOMpaTh (OpMAT BBICTYIUIEHHS € YYETOM 3a1ay
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIe yHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusauus:

COCTaBJIATH IIJIaH, AJITOPUTM PEIICHUS 3a/a4i, BBIOUPATh CIIOCO0 pelieHus ¢
Y4ETOM MMEIOIIHNXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4€TOM HOBOW UH(pOpMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIaJIcTh ~ HaBBIKAMH  IIO3HABATEIBLHOM  peduieKkcMM  KaK  OCO3HAHHUS
COBEPIIIAEMBIX JAEUCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTaTOB, BIAJCTh
crocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca M pe3ysibTaTa PEIICHUS
MaTeMaTUYECKOM 3a4auu;

MPEABUJIETh TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYTh MIPHU PEIICHUU 3a7auH,
BHOCHUTh KOPPEKTHBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, JAaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IIEIN U YCIOBUSIM, OOBSICHATh MPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATECIbHOCTH, HAXOJUTh OIIHUOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITEJIbHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl mNpU pelIeHHH Y4eOHbIX 3ajay, NPUHUMATH I€Ib COBMECTHOM
JeATEIIbHOCTH, TUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM pabOThl, pacrpenessiTh
BUIIBI PabOT, IIOTOBApWBATHCS, OOCYXHaTh MPOIECC W pe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOMIEN;

y4acTBOBaTh B TPYIIOBBIX (opmax paboTsl (00CyxkaeHHs, 0OMEH MHEHU,
«MO3TOBBIE€ IITYPMBD)» M  HHBIE), BBINIOJHATH CBOK 4YacTh pabOTHl U
KOOPJIUHUPOBATh CBOM JCHUCTBUS C JPYTMMU 4YJE€HAMW KOMAaH[Ibl, OIICHUBATH



KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKaMU B3aUMOJCHUCTBUS.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHumy oOydenus B 10 kiacce oOydwaromuiicss MHOJIYYUT CIEIyIOIINE
IpeIMETHbIE Pe3yJIbTaThl IO OTIEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajia MaTEMaTHYECKOIO aHAJIN3a»:

Yucia ¥ BIYMCICHUSA:

CBOOOJHO OIEPUPOBATH MOHATHSAMU: PALMOHAIIBHOE YHCIIO, OECKOHEYHas
nepuoanyeckas ApoOb, MPOLEHTHI, HPPALUOHAIBHOE YHMCIO, MHOYKECTBA
PALMOHAIIBHBIX U ACHCTBUTEIBHBIX YUCEI, MOAYJIb JECHCTBUTEIIBHOTO YUCIIA;

OPUMEHATHh JpOOM M TPOLEHTHI JUIsl PEIICHHs MNPUKIAAHBIX 3a4ad U3
Pa3JINYHBIX OTPACIEH 3HAHUW U PEaJIbHOM KU3HU;

MPUMEHSATH MPUOIMKEHHBIE BBIYMCIICHUS, TpaBUila OKPYTJICHUS, IPUKUIKY U
OLICHKY Pe3yJIbTaTa BbIYNCIICHUN;

CBOOOIHO ONEpUPOBATh IOHATUEM: CTENEHb C LEJIbIM IIOKa3aTeleM,
UCITIOJIB30BaTh MOAXOAANIYIO0 (hOPMY 3aIMCU IEWCTBUTENIbHBIX YUCEIN JJIS pELICHUs
MPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

cBOOO/IHO OIEpUpPOBaTh MOHATHEM: apU(PMETUYECKUN KOPEHb HaTypalbHON
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHb C PallMOHAIbHBIM ITOKa3aTeleM;

CBOOOJHO OINEpPUPOBATH TMOHATUAMM: JIOTapu(dM YHKcHa, AECATUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CcBOOO/IHO ONEpUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

ONEPHUPOBATH MOHATUSMU: APKCUHYC, APKKOCHHYC U apKTAHTE€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

cBOOOHO OINEpPUPOBATH MOHATHUAMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PABHOCWJIbHBIC YPAaBHEHUS U YPABHEHHU-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jM4YHbIE METOAbl PEIICHUS PAlUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX YPaBHEHUM, IPUMEHATH METOJ HWHTEPBAJIOB JUISl PELICHHUS
HEPABEHCTB;

CBOOOIHO OMNEpPUpPOBAaTh MOHATHUSMHU: MHOTOWIEH OT OJHOH TNepeMEHHOH,
MHOTOUYJIEH ¢ IedbMH KO3 (dUIMeHTaMH, KOPHM MHOTOYJIeHa, IPUMEHATH
JIeJICHME MHOTOWIEHA Ha MHOTOYIEH C OCTaTKOM, Teopemy besdy u teopemy Buera
JUIS peLIeHus 3a/1a4;

CcBOOOZIHO OMNEpUPOBATH TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHHIA,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro IEOMETPUYECKUH CMBICI,



UCITOJI30BaTh CBOMICTBA ONpeAenuTesss 2 X 2 juid BBIYMCIECHHS €ro 3HayeHus,
OPUMEHATh ONPEACIUTENN JUIsl PELIEHUST CUCTEMBbl JIMHEHHBIX YpaBHEHUM,
MOJICJIMPOBATh PEaJbHbIE CUTYallu! C OMOUIBIO CHCTEMBI JINHEWHBIX YPABHEHHI,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIN C IOMOUIbI0 MaTpull U OIpeAeIUTENEH,
UHTEPIIPETUPOBATH NOJYYECHHBIN pe3yNbTar;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsl I[peoOpa3oBaHMS
BBIPAKEHU;

BBITNOJIHATH IPpeoOpa30BaHUs YHUCIOBBIX BBIPAXKEHUMN, COAEPKAIINUX CTETIEHU C
palMOHaIbHBIM IIOKA3aTENEM;

UCITI0JIB30BaTh CBOMCTBa norapumMoB TUISL npeodpazoBaHus
Jorapu(pMUYECKUX BBIPAKECHHUI;

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HUPPALMOHAJIBHBIE, MOKa3aTeJbHbIE U
Jorapu(pMHUUECKUEe YpPaBHEHUS, HAXOAUTh UX PELICHUS C IIOMOILBIO PABHOCHIIBHBIX
NIEPEXO0B WIIM OCYILECTBIISASA IPOBEPKY KOPHEH;

IMPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI ISl MPeoOpa30BAHUS
TPUTOHOMETPHUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMble (OpPMYJBbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUI;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABISATH
BBIDAKEHMS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBUIO 3a/Jaud, MCCIEI0BaTh
NOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alapara ajreophl.

DYyHKIUHN U TPAPUKHU:

CBOOOJTHO ONEPUPOBATH MOHIATHUAMU: (PYHKITUS, CITOCOOBI 3a/laHus (PYHKIUH,
B3aMMHO 0OpaTHble (QPYHKIUHU, KOMMO3MIMUSA (QYyHKUMNA, Trpaduk QyHKOUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIIUI;

cBOOOIHO OIEpUPOBaTh MOHATUSAMHU: 00JACTh ONPEAEICHUS U MHOKECTBO
3HaYeHUHN QPYHKINUU, HYJIH (YHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OIMEpUpPOBaTh TMOHSATUSAMU: UETHBIE U HEUETHbIE (DYHKIMH,
nepuonyecKkue (PyHKIMU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBbI U
MUHUMYMbI (DYHKIIMM, HaumOoJiblliee M HauMEHblIee 3HaueHue (YHKIMH Ha
IIPOMEKYTKE;

cBOOOIHO ONEpPUPOBATh MOHATUSAMU: CTENIEHHAs! (PYHKIUS C HATYPaJbHBIM U
HeabIM ToKa3zareneM, rpapuk CTeneHHOW (YHKUMU C HATypalbHBIM U IEJIBIM
nokasaresnemM, rpa@uk KOpHs N-0il CTeNeHW Kak (PyHKIHMHM OOpaTHOW CTENEHU C
HaTypaJbHbIM OKa3aTEJEM;

ONEpUpPOBaTh MNOHATUSAMU: JIMHEHHAs, KBaApaTHU4dHas MU JIpOOHO-IUHEIHas
(GYHKIUH, BBITIOIHATE 3JIEMEHTAPHOE HCCIEA0BAHNE U MIOCTPOEHUE UX TPapUKOB;



cBOOOJIHO OMEpHUPOBATh MOHATHSAMH: IOKa3aTeabHas M JorapudmMuyeckas
(GyHKIIMM, UX CBOMCTBA M TpaduKH, MCIONB30BaTh MX TpadUKHU ISl PELICHUS
YPaBHEHU;

CBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTbD,
OIpe/ieNIeHNE TPUTOHOMETPUUECKUX (PYHKIUI YUCIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku  (GyHKIUN JUId  HCCIEAOBAaHUSA TMPOIECCOB U
3aBHCHUMOCTEH NpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peanbHOMN
KHU3HU, BBIPAXXaTh (HOPMYJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4eCKOr0 aHAJIM3A:

cBOOO/IHO ONEpUPOBATh MOHATUSAMU: apumeTnyeckas U TeoMeTpUudecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reOMeTpUUecKasi Mporpeccus, TMHEHHBIA U
HKCIIOHEHIUAIBHBIN pOCT, (OpMya CIOKHBIX MPOLIEHTOB, UMETh MPEICTaBICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOrPECCUU JI PEIICHUs pealbHbIX 3a/ad MPUKIATHOTO
XapaKkTepa;

CBOOOJIHO OIEPUPOBATH MOHATHIMU: MTOCIEI0BATEIBLHOCTD, CIIOCOOBI 3a1aHUS
MOCJIEIOBATENbHOCTE, MOHOTOHHBIE M OTPAaHUYEHHBIE IOCIEAOBATEIBHOCTH,
NOHMMATh OCHOBBI 3apOXKACHMS MAaTEMaTHYECKOro aHaju3a Kak aHalu3a
OCCKOHEYHO MAJIBIX;

CBOOOMHO OMNEpPHpPOBaTh TMOHSATHUSMHU: HEMPEPHIBHBIE (DYHKINUN, TOYKH
pa3psiBa rpaduka GyHKUMU, aCUMITOTHI Tpadrka GyHKINH;

cBOOOIHO OIEpUpOBaTh MOHATUEM: (GYHKIUsS, HENpepbIBHAs Ha OTpE3KE,
IPUMEHATH CBOMCTBA HETIPEPHIBHBIX (DYHKIUH JIJIs peIleHus 3a/1a4;

CcBOOOJIHO OIEpUpOBaTh TMOHATUSIMU: TiepBas W BTOpas IPOU3BOIHBIC
(GbyHKUMH, KacaTellbHas K rpaduKy QyHKINY;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (YHKIUH, 3HATh IPOU3BOJIHBIEC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BAaTh TEOMETPUUECKUN M (DU3UYECKUN CMBICI TPOU3BOIHON ISt
penieHus 3aaad.

MHo:xecTBa M JIOTHKA:

CBOOOJHO  OMNEpPUPOBATh  MOHATUSIMU:  MHOXXECTBO,  ONEpaly  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar Jjisl OMUCaHUs! pealbHbIX
MIPOIIECCOB U SIBJICHUH, TP PEIICHUH 33]1a4 U3 IPYTHX yUYEOHBIX MPEAMETOB;

CBOOO/IHO OIEpUpPOBaTh IMOHATUSMU: OIPENEICHUE, TEOpEMa, ypaBHEHME-
CIIEJICTBUE, CBOMCTBO MaTeMaTHYECKOTO 00BEKTA, T0KA3aTEIbCTBO, PABHOCHIIbHBIE
yYpaBHEHHUS U HEPABEHCTBA.



K xonmy oOywyenuss B 11 kiaacce oOydaromuiics MHOIYYUT CIEIYIOIINE
npeIMeTHbIe Pe3yJbTaThl MO OTAEIBHBIM TeMaM pabodeil mporpamMmbl y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMAaTUYECKOIO aHAIU3a»:

Yuciia 1 BbIYHCICHHSA:

CBOOO/IHO OMNEpUPOBATh MOHATUSIMU: HATypalbHOE U LEJIO€ YHUCIIO,
MHOKECTBA HATYPaJbHBIX M LEJIBIX YUCEN, UCIIOJIB30BaTh NPU3HAKU JEIUMOCTH
uensix yncen, HOJ[ u HOK nHaTypanbHbIX 4ncen s peuieHus 3a1ad, IpUMEHSITh
anroput™ EBKknnna;

CBOOOIHO ONEpUpOBaTh IOHATHEM OCTAaTKa [0 MOAYJIO, 3alMChIBaTh
HATypaJbHbIE YNCIIA B PA3JIMYHBIX IIO3UIIMOHHBIX CHCTEMAX CUMCIICHHUS,

CBOOOJHO ONEpUPOBATh MOHATUAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTABIATh KOMIUIEKCHBIE 4YMCIa B alreOpanyeckod u
TPUTOHOMETPUUECKOH (hopMe, BBIMIOJIHATH apu(pMETUUECKUE ONEepaly ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OMNEPHUPOBATh MOHATHUSIMHU: HUppPALMOHAJIBHBIE, MOKa3aTelIbHbIE M
jJorapu(MUYECKHE€ HEpPaBEHCTBA, HAXOAUTh MX PEIIEHHS C T[OMOUIBIO
PAaBHOCWIJIBHBIX IIEPEXOOB;

OCYILECTBISATh OTOOp KOpHEH TMpU pEHIeHUH TPUTOHOMETPUUYECKOTO
yYpaBHEHUS;

CBOOOJHO OINEpUPOBaTh IMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HEoOXOoAuMble (OpPMYJIbI ISl  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEpHUPOBATh MOHATHAMH: CUCTEMAa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PALIMOHAIBHBIX, HPPALMOHAJIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHHUI U HEPABEHCTB;

pemarsb palMOHAJIbHEIE, VppalrOHaIbHbBIE, NIOKa3aTeJIbHbIE,
jgorapupMUyYeCcKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coZieprKalllie MOJIYJIM U TapaMeTphl;

NPUMEHSTH TpaduuecKre MEeTOAbI JJI PElIeHHUs YpaBHEHUI U HEPABEHCTB, a
TaK)K€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peallbHble CUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIPDAKEHUS, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHUIO 33/1a4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHMEM ammapara anreopsl,
MHTEPHPETUPOBATH NOJYYECHHBIA PE3YNIbTAT.

DOyHKuUU U rpapuKu:

CTpOUTHh TpaduKH KOMMO3UIMU (GYHKIHH C TOMOIIBI0 3JIEMEHTapHOTO
UCCJIEJOBaHMSI U CBOMCTB KOMITIO3ULIMU ABYX (DYHKIIMIA;



CTPOUTb TEOMETPUYECKHE O00pa3bl ypaBHEHUH W  HEPABEHCTB HA
KOOPJIUHATHOM TIOCKOCTH;

CBOOOJIHO  OINEpPHpPOBaTh MOHATUSAMHU: TpaUKH TPUTOHOMETPUUECKHUX
byHKIU;

OpPUMEHATh (QYHKUMU JJI1 MOJETUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
IIPOLIECCOB.

Havana maTeMaTH4ecKOro aHaJm3a:

UCII0JI30BATh MPOU3BOHYIO JIJISl UCCIEOBaHUSI (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOJIUTh HAOOJIbIIIEe U HAMMEHBIIIEE 3HAUCHUS (PYHKIIMU HEPEPHIBHOW Ha
OTpE3KE;

WCIIOJB30BaTh NPOWU3BOAHYIO JUI HAXOXKACHUS HAWIIY4dIlEero pEUICHUs B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUAJIbHO-3KOHOMHYECKHX, 3ajadax, i
OINpENENICHUs] CKOPOCTH W YCKOpPEHHUsS Ipolecca, 3aJaHHOro (QopMysod WiH
rpapuKoMm;

CBOOOJHO OMNEpHUpPOBATh MOHATHAMHU: IEPBOOOpa3Has, ONpeNeIEHHBIM
WHTErpajl, HaXOAWTh IEPBOOOPA3HBIE AIEMEHTAPHBIX (PYHKIUHA M BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jlei6nuna;

HAXOAMTb IJIOLIAAM IUIOCKUX (GUTYP U 0OBEMBI TE ¢ MOMOUILIO UHTETpaa;

MMETh NPEACTABICHHE O MATEMATUYECKOM MOJEIMPOBAHUM HA NPHUMEPE
cocTaBJIeHUs MU PepeHIINaTbHBIX YPaBHEHU;

pemaTh NMPUKIAAHBIE 33Ja4, B TOM YHUCJE COLMAIBHO-3KOHOMUYECKOIO H
($u3MYECKOT0 XapaKTepa, CpeCTBAMU MaTEMAaTUYECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO 1€CTBUTEIIbHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 ApudpmeTnueckuii KOpeHb N-0i CTENEeHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHEHHUS
5 Tpuronomerpuyeckue BeIpaXXeHUS U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoasnbie IIpakTnueckue
n/n Bceero H3yYeHUS oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 MHOXeCTBO, Onepaluy HajJ MHOYKECTBAMH 1
M UX CBOMCTBA 02.09.2024
2 narpaMmebl Diiirepa-Benna 1
Jlutarp P 03.09.2024
[IpuMeHEeHHE TEOPETHKO-MHOKECTBEHHOTO
3 1
ammapara Jjisl pelIeHus 3aa4 04.09.2024
PanmonansHele unciaa. OOBIKHOBEHHBIE U
4 JIECATUYHBIE APOOH, IIPOICHTHI, 1
ap p 05.09.2024
OECKOHEYHBIE TTEPUOINUECKHE TpodU
PanmonansHele unciaa. OOBIKHOBEHHBIE U
5 eCATHYHBIC IPOOH, IIPOLICHTHI, 1
A APODH, TIPOTt 09.09.2024
OecKOHEUYHbIE IEPUOANYECKUE APOOH
[Ipumenenue apobeii u IPOIEHTOB IS
6 1
pelieHus: NpUKIaAHbIX 3a7a4 10.09.2024
[Ipumenenue qpobeit 1 NPOLEHTOB IS
7 1
perieHus TPUKJIATHBIX 3a7a9 11.09.2024
JleficTBUTENbHBIC YKClIa. PalioHaabHBIE
8 1
UppalMOHAIILHBIE YKCIIa 12.09.2024
9 Apudmernueckue oneparuu ¢ 1
NENCTBUTEILHLIMU YUCIIAMHU 16.09.2024
10 Moaynb AEHCTBUTEIBLHOTO YHCIIA U €T0 1




CBOMCTBA

17.09.2024

11

12

13

[TpubnuxEHHBIC BRIYUCIICHUS, TIPaBUIIa
OKpYTJICHMS, TPUKHUIKA U OLICHKA
pe3yJibTaTta BBIYMCIEHUN

OcCHOBHBIE METOIbI PELICHUS LENIbIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

OcCHOBHBIE METOIbI PELICHUS LENbIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

18.09.2024

19.09.2024

23.09.2024

14

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEpPaBEHCTB

24.09.2024

15

16

17

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOro4JeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

MHoOro4ieHs! ¢ HeIbIMH KOA(PPHUIIUEHTaAMH.

Teopema Buera

Pemenue cucrem JIMHENHBIX ypaBHEHUI

25.09.2024

26.09.2024

30.09.2024

18

19

Pemenne cucreM TMHENHBIX YpaBHEHUN

Martpuua cCucTeMsbl JINHEWHBIX YPAaBHEHUM.
Onpexnenurens MaTPUIBI 2X2, €T0
T€OMETPUUYECKHM CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

01.10.2024

02.10.2024

20

Onpenenurens MaTPUIBI 2X2, €T0
T€OMETPUYECKHM CMBICI U CBOMCTBA;

03.10.2024




BBIYHCIICHUC €TI0 3HAYCHU A

21

22

IIpuMmeHeHne onpenenuTes Ui peIeHus
CUCTEMBI JINHEWHBIX YPaBHEHUU

Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO
CHUCTEMBI JIMHEHHBIX YpaBHEHUN

07.10.2024

08.10.2024

23

Pemrenne npukiiagHbIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

09.10.2024

24

25

26

KontposbHas pabota: "PanronansHbie
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JMHENHBIX YypaBHEHUH"

OyHKIMS, CIOCOOBI 3aJaHUST (PYHKIIHH.
Bsaumno oOpaTHble GYHKITHH.
Kommnosurus ¢hyHkImit

I'paduk pyHkunu. dnemeHTapHbIE
npeoOpa3oBaHus rpagukoB GyHKIMN

10.10.2024

14.10.2024

15.10.2024

27

28

29

30

OO6nacth ornpeesieHuss © MHOXECTBO
3HaueHull pyHkuuu. Hynu pyHkumu.
[IpoMexyTKH 3HaK OCTOSIHCTBA

YérHble 1 HeUETHBIC (PYHKLINH.
[lepuoanueckue pynkuuu. [pomexyrku
MOHOTOHHOCTH (PYHKIIMH

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIHH.
HauOonpiiee 1 HauMeHbllee 3HaYCHNE
(GYHKIHMU Ha TPOMEXYTKE

Jluneiinas, KBaapaTuyHas U JpoOHO-
TUHEWHas QYHKIUH

16.10.2024

17.10.2024

21.10.2024

22.10.2024

31

DJIeMEHTapHOE UCCIEOBAHUE U
MOCTPOCHUE TPAPUKOB ITUX YHKITUN

23.10.2024




DeMeHTapHOE UCCIIEIOBAHUE U

32
MOCTPOCHUE IPAPUKOB ITUX YHKIIUN 24.10.2024
33 Crenensb ¢ 1eTbIM MOKa3aTesneM. buaom
HrroTona 06.11.2024
34 Crenens C LeNbIM NIOKa3zareneM. bunom
Herotona 07.11.2024
Crenennasi pyHKIUS C HATYPAIHHBIM H
35 . E€ cBoii
1enbIM TokazaTeneM. E€ cBoiicTBa u 11.11.2024
rpaduk
36 KonTponbnas padora: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpapux” 12.11.2024
37 ApudmeTrueckuii KOpeHb HaTypaIbHON
CTENEHU U €ro CBOMCTBA 13.11.2024
38 ApudmeTrueckuii KOpeHb HaTypalbHOU
CTENEHU U €ro CBOMCTBA 14.11.2024
[TpeoOpa3oBaHUS YUCIIOBBIX BBIPAXKCHHH,
39
coJiepKaluX CTENEeHU U KOPHU 18.11.2024
[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHIH,
40
coJiepKalluX CTENEeHU U KOPHU 19.11.2024
[TpeoOpa3oBaHus YUCITOBBIX BHIPAKECHHIA,
41
coJiepKalluX CTENEeHU U KOPHU 20.11.2024
HppaumnonaneHsle ypaBHeHUs. OCHOBHBIE
42
METOTbI p?HIeHI/ISI HUPPaIMOHATEHBIX 91.11.2024
YpaBHCHHIA
UppatnmonansHbie ypaBHeHUs. OCHOBHbBIE
43
METO/IbI p?H_IeHI/ISI UppaliOHATLHBIX 95 11.2024
ypaBHEHHUI
44 WppanmonansHble ypaBHeHUs. OCHOBHbIE




METO/Ibl PEIICHUS UPPALMOHATBHBIX
ypaBHEHUI

26.11.2024

PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN

4 HPpALMOHATIbHBIX YPaBHEHUN 27.11.2024
46 PaBHOCUIIBHBIE IEpEXObI B PELICHUH

HUPPAMOHATILHBIX YPaBHEHUN 28.11.2024
47 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH

UppalMOHANIBHBIX YPaBHEHUI 02.12.2024
48 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH

HPPAIMOHATIBHBIX YPaBHEHUN 03.12.2024

CoiicTBa 1 rpaduK KOpHS N-Oi CTEeHH
49 Kak KIIM1 0OpaTHOM CTETEeHHU C

HaT}?I))gbll:IIHM nopKasaTeneM 04.12.2024

CaoiicTBa ¥ rpa@uK KOpHS N-Oi CTENEHU
50 Kak KIIM1 0OpaTHOMN CTETeHU C

Han;)ﬁBII:IIHM nopKasaTeneM 05.12.2024

KonTponbnas padora: "CsoiicTBa u rpaduk
o1 g;)g;:er:{ I::" crenenu. MppanuoHanbHbie 09.12.2024
59 CreneHb ¢ palioHAILHBIM TIOKa3aTeneM 1

e€ cBolicTBa 10.12.2024
53 CreneHb ¢ palioOHAJILHBIM TIOKa3aTeneM U

e€ cBOlCTBa 11.12.2024
54 CreneHb ¢ palioHAILHBIM TIOKa3aTeneM 1

e€ cBolicTBa 12.12.2024
55 [TokazarenbHast GyHKIMS, €€ CBOMCTBA U

rpaduk 16.12.2024
56 Hcnonb3oBanue rpaduka GyHKIMM 115




pelIeHusl ypaBHEHU I

17.12.2024

Hcnons3oBanue rpaduka GyHKIUN 1715

57

pelieHus: ypaBHEeHU I 18.12.2024

[TokazarenbHble ypaBHeHUs. OCHOBHBIC
58

METOJIBI p?HIeHI/IH MIOKa3aTeNbHBIX 19122024

ypaBHEHUH

[Toka3zarenbHble ypaBHeHUS. OCHOBHBIC
59

METO/IBI pcimeHI/m MIOKa3aTeNbHBIX 93.12.2024

ypaBHEHUI

[Toka3zarenbHble ypaBHEeHUS. OCHOBHBIC
60 METOBI p?meHH;[ MOKa3aTeIbHBIX 2412 2024

ypaBHEHHH
61 KonrtponbHas padora: "[lokazaTenbHast

¢bynkuus. [TokazarenbHble ypaBHEHUS" 25.12.2024
62 JI . i

orapu¢m uucna. CpoiicTBa jorapupma 26.12.2024
63 Jlorapudwm gucna. CpoiicTa iorapupma 2812 2024
64 JI . Coi
orapu¢m uucna. CoiicTa Jorapugpma 09.01.2025

65

JlecATUUHBIE U HATypaJIbHbIE JTOTapH(PMBbI 13.01.2025
66 JlecATUYHBIC U HATypaJIbHBIC JIOTapH(MBI 14.01.2025
67 IIpeoOpa3oBaHue BBIpAKEHHIH,

CoJIep KalIuX Jorapudmel 15.01.2025
68 [IpeoOpa3oBanue BBIpAKEHHIA,

CoJIep KalIuX Jorapudmbl 16.01.2025




[IpeoOpa3oBaHue BEIpaKEHUH,

69 coJiepKaIIux JorapupmMbl 20.01.2025
20 Jlorapudmuueckas pyHKuus, €€ CBOWCTBA

u rpadux 21.01.2025
7 Jlorapudmuueckas GyHKIIUs, €€ CBOHCTBA

U rpaduk 22.01.2025
79 Ucnons3zoBanue I‘p&ii)PIKZl byHKIUYU s

pelieHus ypaBHEeHU 23.01.2025
73 Ucnons3zoBanue I‘paii)I/IKa byHKIUYU s

pelieHus: ypaBHEeHU I 27.01.2025

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
74 METO/IbI pcimeHI/m JorapupMUIecKux 98.01.2025

ypaBHEHUN

Jlorapudmuueckue ypaBuenusi. OCHOBHBIE
75 METOIbI p?’I_HCHI/ISI JorapupMUUECKUX 99.01.2025

ypaBHEHUN

Jlorapudmuueckue ypaBuenusi. OCHOBHBIE
76 1;4;;;)5:; Egmeﬁm JorapupMUIECKUX 30.01.2025
77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH

Jorapu(PMUIECKUX YpaBHEHUN 03.02.2025
78 PaBHOCHIIbHBIE TTEPEXOIbI B PEIICHUH

Jorapu(pMHUUECKUX YpaBHEHUN 04.02.2025
79 Kontponbras pabdota: "Jlorapupmuueckas

¢byukus. Jlorapupmuueckue ypaBHeHus" 05.02.2025
80 Cunyc, KOCHHYC, TAHT€HC M KOTAaHT'€HC

YUCJIOBOT'O apryMEHTa 06.02.2025
81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI'€HC




YHUCJIOBOI'O apryMeHTa

10.02.2025

ApKcUHYC, apKKOCHHYC U apKTaHT'€HC

82

YHUCJIOBOI'O apryMeHTa 11.02.2025
83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTe€HC

YHUCJIOBOT'O apryMeHTa 12.02.2025

Tpuronomerpuyeckas OKpy>XKHOCTb,
84 onpenenueHHe TPUTOHOMETPHUYECKHIX 13.02.2025

(GYHKIHH YMCIIOBOTO apryMeHTa

TpuronomeTpudeckas OKpyKHOCTb,
85 onpenenueHHe TPUTOHOMETPHYCCKHUX 17.02.2025

(GyHKIWH 9MCIOBOTO apryMEHTa
86 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 18.02.2025
87 OcHOBHBIE TPUTOHOMETpPUYECKHE POPMYIIBI 10.02.2025
88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITHI 90.02.2025
89 OcHOBHBIE TPUTOHOMETpPUYECKHE (POPMYITBI 94.02.2025
90 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX

BBIpaXKEHUI 25.02.2025
01 [IpeobpazoBaHre TPUTOHOMETPUUECKHUX

BBIpAKEHU N 26.02.2025
92 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX

BBIpaXKEHUI 27.02.2025
93 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIpQKEHU I 03.03.2025
94 Pemenue TpuroHoMeTprUYECKUX YpaBHEHUM




04.03.2025

P .
95 eIIeHNE TPUTOHOMETPUYECKUX YPaBHEHUH 05.03.2025
96 Pemenne TpUroHOMETPUYECKUX YpaBHEHUH 06.03.2025
7 P 7
9 elIeHNe TPUTOHOMETPUIECKIX YPaBHEHUH 10.03.2025
98 Pemenne TpUroHOMETPUYECKUX YpaBHEHUH 11.03.2025
99 Pemenne TpUroHOMETPUYECKUX YpaBHEHUH 12.03.2025
100 Pemenue TpUroHOMETPHUYECKUX ypaBHEHUN
13.03.2025
KonrtponsHas pabora:
101 Tpuronomerpuueckue BI)Ipa)KeHIfSI 51 17.03.2025
TPUTOHOMETPHUECKUE YPABHEHHSI
ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS
102 nocneL[OBaTeJILHVOCTeH. MeTton 18.03.2025
MaTeMaTHYeCKON MHAYKIIUU
MOHOTOHHBIE U OTPaHUYCHHBIC
103 nocienoBarenbHOCTH. McTopus ananuza 10.03.2025
0ECKOHEUHO MaJIbIX
104 A
0 pudMeTHUecKas mporpeccus 90.03.2025
105 I'eomeTprueckas nporpeccus 02.04.2025
106 BbeckoneuHo yObIBarolasi reOMeTpruIecKas
nporpeccust 03.04.2025




CymMma 6eckoHeuHO yObIBaroImei

107 T€OMETPUUYECKON TTPOTPECCUH 07.04.2025
108 JIMHENHBIN U HKCIOHEHUMAIIBHBIA POCT.

Uucno e. Dopmyia CI0KHBIX POIIEHTOB 08.04.2025
109 JIMHEHBIN ¥ YKCTIOHEHIIMAIBbHBIA POCT.

Uucno e. Dopmyiia CI0KHBIX MPOIIEHTOB 09.04.2025
110 Hcnonb30Banue Nporpeccuu Ajs peleHus

peaNbHBIX 3a/1a4 MPUKJIAJHOTO XapakTepa 10.04.2025
111 Kontposnbnas pabora:

"[locnenoBaTeaIbHOCTH U IPOrPECCUU” 14.04.2025
112 HenpepriBHble GyHKIINN U UX CBOWCTBA 15.04.2025
113 Touka pa3pbiBa. ACUMITOTHI I'paUKOB

byHKIUH 16.04.2025
114 CaoiicTBa (QyHKIIMI HENIPEPHIBHBIX HA

OTpe3Ke 17.04.2025
115 CBoiicTBa (DyHKIMH HENPEPHIBHBIX HA

OTpe3Ke 21.04.2025
116 MeTto MHTEpPBAJIOB JUIsl pEIICHUS

HEPaBEHCTB 22.04.2025
117 MeToa HHTEpPBAJIOB JUIsI pEILICHHS

HEPaBEHCTB 23.04.2025
118 MeToa HHTEpPBAJIOB JUISl pEILICHHS

HEPABEHCTB 24.04.2025
119 [IpuMeHeHne CBOKCTB HENPEPBIBHBIX

GyHKIMA 1715 peleHus 3a1a9 28.04.2025
120 IIpuMeHeHne CBONCTB HENPEPBIBHBIX

GyHKIMA 1715 peleHus 3a1a9 29.04.2025




121

[lepBast u BTOpast Npou3BOIHBIC PYHKIIUU

30.04.2025

122 Omnpenenenue, reOMETPUIECKUNA CMBICIT

MIPOU3BOIHOM 05.05.2025
123 Omnpenenenue, GU3NISCKUNA CMBICIT

MIPOU3BOTHOM 06.05.2025
124 VYpaBHeHHE KacaTeIbHOU K TpaduKy

byHKIIUN 07.05.2025
125 VYpaBHeHHE KacaTeIbHOU K TpaduKy

byHKIIUN 12.05.2025
126 [Ipou3BoIHBIEC AIEMEHTAPHBIX PYHKIIUN 13.05.2025
127 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINN 14.05.2025
128 [TpousBoaHast CyMMBI, POU3BEICHHS,

YaCTHOTO ¥ KOMITO3ULIUU (YHKIUI 15.05.2025
129 ITpon3BosHast CyMMBI, IPOU3BEICHHUS,

YaCTHOTO M KOMITO3ULIUU (YHKITHI 19.05.2025
130 [Tpou3BoaHast CYMMBI, IPOU3BEICHHS,

YaCTHOTO M KOMITO3ULIUU (YHKIUI 20.05.2025
131 Kontponbnas padota: "[IponsBognas” 91.05.2025
132 [ToBTOpeHme, 06001IeHNE, CCTEeMaTH3aIlUs

3HaHui: "YpaBHeHus" 22.05.2025
133 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AT

3HaHui: "Oyakun" 26.05.2025
134 HroroBast koHTpobHAs paboTa

21.05.2025




135

HToroBast KOHTpOJIbHAs paboTa

22.05.2025

136

[ToBTOpeHMEe, 06001IeHNE, CHCTEMAaTH3aIUs
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10

26.05.2025







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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