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MNOACHUTEJIBHASA 3AIINCKA

VYueOHbIit Kypc «Anredpa W Hadajga MaTeMaTHMYECKOTO aHAIMU3a» SBISIETCS
OJHUM U3 Haubojiee 3HAYMMBIX B MPOTpaMMeE CpeIHEero oO0Iero oOpazoBaHMA,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JOTMYECKOe U abCTPaKTHOE MBIIIICHHE 00yYaroluXcsi Ha ypOBHE, HEOOXOIUMOM
JUIE OCBOCHHS MH(POPMATUKHU, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH M JPYTUX
IUCUMIUIMH. B pamkax JaHHOTO ydeOHOro Kypca oOydaromiyecs OBIIAJCBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMmyiupyeT cBou
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHallu3a 3aKja/bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPECHHO HCIIONB30BaTh WX AJIA JajdbHEHIIero oOpa3oBaHus U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHIAYKIIMH W PacCykKJIaTh NEAYKTUBHO, HUCIIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa M Hadaja MaTeMaTH4YE€CKOIO
aHanM3a» 00ydYaroIuecs TMOJYYaroT HOBBIM OMBIT PEIICHWs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMH U UX aBTOPAMH.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESITEIbHOCTH, TpeOyIoleld MpOJOJDKUTENIbHOM  KOHIEHTpAllud BHUMAaHUS,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3yInbTar.

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

B crpykType yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIN3a» BBIIEJICHBI CIEAYIONINE COepKaTeIbHO-METOAMUecKue JIHUM: «Yucna
U BBIUMCICHUS», «DyHKIMU U TpaduKkn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJIEPIKAaTEIbHO-METOIUYECKUE JIMHUU M3Y4YalOTCS Ha MPOTSHKEHUU [BYX 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 HECKOJIBKMX MaTeMaTHYeCKUX JUCHMIUIMH, TAaKUX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlllapaToM, y HUX IOCJIEI0BATENbHO (popmMupyeTcsa U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMAaTUYECKYI0 MOJENIb pealbHON
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia U BBIYMCICHUS» 3aBEpIIAET
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palroHaTbHBIX BBIUMCICHUMA, BKIIOYAIOMIMX B Ce0sl MCIOJB30BAaHUE PA3TUYHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
paloOHANBHBIX M JCHCTBUTENBHBIX  YHCEN  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 MUPPAIMOHATBHBIX YHCeN, apu(PMETUUSCKUE OTEpaIiy, a TaKkxKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, IMOCKOJBKY B KaXIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  pEIICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNIbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypAaBHEHHH, HEPABEHCTB U CHUCTEM, a TakXke 3ajaad,
coaepKaimmx mnapameTpol. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO NTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a]a4 ¥ 337a4 Ha HAXOXKICHHE HAaWOOJBIINX M HAUMEHBIINX 3HAYCHUN (QYHKIUU.
Jlannast copepkatenbHasi TUHUS BKIIIOYAEeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuansa NPOUCXOJWUT  JaJIbHEWIIee  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(QQPEKTUBHbIE WHCTPYMEHTBHl I PEIIEHUS 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 3aAa€T MOCIEN0BATEIbHOCTh U3YUEHN MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEAMETOB U PEAIBHON U3HHU TECHO CBS3aHO KaK C MAaTEMAaTUYECKUM 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. Martepuan 3Toi coaep:KaTeNbHON JIMHUM HaleJIeH Ha Pa3BUTHE YMEHUMN
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXAaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUH, UCTI0JIb30BAHUIO aHAJIOTHiA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyTI KaK MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a]ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMMA, ONpEAeNsTh MX HauOOJbIIME W HAaWMEHbIINE
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 HAXOJWUTh HaWIydlllee peUuleHWe B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMUYECKUX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE U UCKyccTBe. OOydaromuecs: y3HaIT O



BBIJIAIONUXCS pe3yibTaTaX, TMOJYYCHHBIX B XOJ€ Pa3BUTUS MaTEeMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKOM JIoTHku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKH H e€¢ TPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe 1enoe. [losTomy BaxxHO [aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €W CTPOTOCTh OOOCHOBAaHMM M CJIEIOBAHHE OINpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMii, WCCIACAOBAHHWSA O3THX MOJENCeH C TIOMOIIBIO ammapara aiareopsl 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
pPEIICHUH  pEAbHbIX  MPAKTUYECKUX  3alad  oOydarouiuecs  pa3BUBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B POIIecCce U3yUeHUs BCeX TeM yueOHOTO Kypca «Anredpa 1 Hadamna
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 OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

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 uucia. PanuoHanbHBIE W UPpAMOHAIBHBIE YHCIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JEUCTBUTEILHOTO YHCIa U ero cBoicTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TTPABUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ uenslM mnokaszareneM. burom Herorona. HMcnosb3oBanue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHb C palMOHAJbHBIM TIOKa3aTeleM H €€ CBOMCTBAa, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PELICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHCHHUUN U
HEpPABEHCTB. MHOIrOWIEHb OT OJHOW MEpEeMEHHOH. JleieHne MHOrowieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMUA
ko3 dunmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3oBaHue BeIpaKE€HUM, CoepKAIIUX JTOTapUPMBbI.

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

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. PellieHre TpUroHoMEeTpUYECKUX YPaBHEHUM.



Pemienne cucrem IMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIUMCIICHUE €r0 3HAYECHUS, IPUMEHECHHUE ONPEACIUTENS I PELICHUS
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
YpPaBHEHUII U HEpaBEHCTB. lIpuMeHeHHe ypaBHEHUH W HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@OyHkusA, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMHU Ha IPOMEXKYTKE.

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.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHBIE
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yobiBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
Iporpeccuy. JINHEMHBIN U YKCIIOHEHIMAIBHBIN pocT. Yucno e. Popmyiia CII0KHBIX
npoleHTOB. Mcnosb30BaHWE TIPOrpeccHH U PELICHUS peajbHbIX — 3a1ad
MIPUKIIATHOTO XapaKTepa.



HenpepeiBHble (GYHKIIMM W HUX CBOMCTBA. TOUYKHM pa3pbiBa. ACHMIITOTHI
rpaduxoB ¢ynkiuil. CBoiicTBa (QyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBoaHble  3neMeHTapHbIX  (QyHKUuMdA.  [IpousBoaHass ~ CyMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB M SBJIICHUM, NPH PELICHWH 3a1ad W3 JIPYTUx
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHeHne npru3HaKkoB AECIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenmurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa s pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpandeckas U TPUTOHOMETpUYECKas (OPMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YHCEN JJIs PEIIeHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PellieHne TpuroHoMeTpuYecKux HepaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATIBHBIX, TOKA3ATENbHbBIX U JOTapU(MUUYECKUX YPABHEHUI.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHUIO (DYHKIIMM HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

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

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOIIAAeH MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  OO0IecTBa,  MPEACTaBJICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUHOTUHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJOTUsX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuYHbIX BUJIOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
pasnmuyHbiM  cpepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTH M  CIHOCOOHOCTh K  MAaTeMaTHYeCKOMYy  OOpa3oBaHHIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIOOATBHOTO XapaKTepa dKOJOTUUECKHUX MPOOIIeM, OpUCHTAITHS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypol Kak CpEICTBOM TMO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKK MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KpUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M NPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakrTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, MpearaTb KPUTCPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apPTYMEHTAIINIO, IPUBOIUTH PUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENBLHO (POPMYJIHPOBATH OOOOIIEHUS M BBIBOJBI MO pPe3yibTaTam
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIIMK, TaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISTL €€ B pa3luyHbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/ie 0OCYXXJIEHUS 33JaBaTh BOIPOCHI MO CYLIECTBY 00OCYX/1aeMON TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTABJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4d, BEIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh ~ HABbIKAMU  TO3HABATEIBHON  peduieKCMM  Kak  OCO3HaHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
NeSATEeILHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacrpeneisiTh
BUIBI pabOT, JOroBapuBaThCs, OOCYXKJaTh TMPOIECC M pPe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JCHCTBHUS C JPYTMMHM YJE€HAMH KOMAaH]Ibl, OLICHUBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIC PE3yJIbTaThl TI0 OTACIBHBIM TeMaM paboueill mporpaMMbl Y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

CcBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHAIbHOE YMCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEUCTBUTEIIBHOTO YHCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BRIYMCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKHUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



cBOOOZHO OMNEpUpPOBaTh TOHATHEM: CTENEHb C IEJbIM IOKa3aTelleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJTHO OIIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M apKTAHTE€HC YHCJIOBOTO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pallOHAJIBHBIX YPAaBHEHUM, MPUMEHATH METOJ HWHTEPBAIOB JUISI PELICHUsA
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPEACIIUTENIN Ul PELIEHUs CUCTEMBl JIMHEWHBIX YpPAaBHEHH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMH C MOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKCHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
Jorapu(pMuUecKre ypaBHEHHUS, HAXOAUTh UX PEUICHHS C TIOMOIIBIO PABHOCHIBHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPHUECKHE (POPMYIIBI AJIsl IpeoOpa3zoBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alllapara ajareopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OINEPUPOBaTh MOHATUSAMU: OOJACTh OINpPEACIEHUS U MHOMXKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMbI (DYHKIIMM, HaumOoJibllee W HauUMEHbLIee 3HaueHue (QyHKIMU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM ToKa3zareneM, rpa@uk CTeneHHOW (YHKUMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBa M rpaduKH, HCIOJb30BATh MX TpapUKH s pelIeHUus
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEH MpHU PEIIeHUH 3a/lady U3 JPYrMX y4eOHBIX MPEIMETOB U peanbHOU
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUsl, TUHEUHBIN U
HKCMOHEHLUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOOHO ONEPUPOBATH MOHATUSIMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEZIOBATEIBHOCTEH, MOHOTOHHBIE M OTpPaHHYEHHBIC IOCIIEI0BATEIILHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpPHPOBaTh MOHATHEM: (YHKIMS, HETNpepbiBHAsS Ha OTpe3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

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

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapat Jijisl OMUCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOIHO OIEpPHpPOBaATh TMOHATUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOJIHO OMNEpUPOBaTh TMOHATUSIMHU: HATypalbHOE U LEJO€ YHCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIC YMCIIA B Pa3IMUHBIX O3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOMN TJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJITHO OTEPHPOBATH MOHATHSIMHU: HUPPAIMOHAIBHBIC, MOKa3aTeIbHBIC U
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO ONEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTphI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJb30BAaHUEM allmapara ajareopsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETPUYECKHE o0O0pa3bl YpaBHEHUH U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

MCITIOJI30BATh MPOU3BOHYIO JIJIST UCCIIEOBAaHUS (DYHKIIUA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIPEJICICHUS] CKOPOCTH W YCKOPEHHsS Tpoliecca, 3aJaHHOro (GopMylion wuim
rpaduKom;



CBOOOZHO ONEpUPOBATH MOHATHSAMHU: TepBOOOpa3zHas, ONpeAeEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOUIA/IU TIOCKUX (PUTYp U 0OBEMBI TeJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIM3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U o5 5
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 ApudpmeTrueckuil KOpeHb N-Oi CTENEHHU. 16 9
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [TokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBable pynkiuu. [IpouszBoanas 21
9 HOBTOPGHHe, 000011IeHHEe, CUCTEMATH3 IS 9
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 11 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue QyHKIMI ¢ TOMOIIBIO 23 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 15 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 25 1
norapuMUYecKre HepaBeHCTBA
KomriekcHbie dncia 10
HarypanbHble u nensie yucna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 14 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 18 2
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9 0




HOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
KoanuyecTBo 4acoB DJIEeKTPOHHbBIE
Ne Hara nugposeie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bcero U3YYeHU s oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 MHOXeCTBO, OTepaIuy Hajl MHOKECTBaAaMHU 1
1 UX CBOMCTBA 02.09.2024
2 narpamMMmel Dijiepa-Benna 1
Huarp P 02.09.2024
[IpuMeHeHne TeopPETHKO-MHOKECTBEHHOTO
3 1
ammaparta JJisl pelIeHus 3a1a4 03.09.2024
Parmonanpubie ynciaa. OOBIKHOBEHHEIC U
4 eCATHYHBIC IPOOH, IIPOLICHTHI, 1
. APOBIL TIPOTL 06.09.2024
OecKOHEUYHbIE IEPUOANYECKUE APOOH
Panmonansubie unciaa. OOBIKHOBEHHBIE U
5 JIECATUYHBIE APOOH, IIPOICHTHI, 1
Aap p 09.09.2024
OecKOHEUYHbIE IEPUOANYECKUE APOOH
[Ipumenenue qpobeii 1 MpPOLEHTOB [Tt
6 1
pElIeHUS TPUKITATHBIX 3a71a4 09.09.2024
[Ipumenenue apobeii 1 IPOIEHTOB IS
7 1
pelieHus: NpUKIaAHbIX 3a7a4 10.09.2024
HeiicTBuTenbHble uncia. PanimoHaabHbIE U
8 1
UppalMOHAIILHBIE YKCIIa 13.09.2024
9 Apudmernueckue orneparuu ¢ 1
JIEACTBUTEILHBIMHI YUCIIAMHU 16.09.2024




Mopnynb AEMCTBUTEIBHOTO YHUCIIA U €r0

10
CBOICTBa 16.09.2024
[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
11
OKpYIJICHUS, IPUKUIKA 1/1 OLICHKA 17.09 2024
pe3yJibTaTa BIYUCIICHUN
12 C
TapTOBas JUarHOCTHKA 90.09.2024
OcHOBHBIE METOBI PEILEHUS LENBIX U
13 6Ho- i
JIPOOHO-PAaLlMOHAJIBHBIX YPAaBHEHUHN U 93.09.2024
HEPABEHCTB
OCHOBHBIE METO/bI PELLIEHUS LENbIX U
14 - i
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U 93.09.2024
HEPABEHCTB
OCHOBHBIE METObI PEILIEHUS LENbIX U
1 ) .
5 JIPOOHO-paLlMOHAIBHBIX YPAaBHEHUHN U 94.09.2024
HEPaBEHCTB
MHOro4ieHsl OT OAHON NEPEMEHHOM.
16
JleneHue MHOrO4wIeHa Ha MHOTOUJIEH C 97 09.2024
octaTtkoM. Teopema besy
17 MHOTOo4IeHbI C HEeNbIMA KO PHUIIUEHTaAMH.
Teopema Buera 30.09.2024
18 P i i
eIlIeHNEe CUCTEM JIMHEHHBIX YpaBHEHUN 30.09.2024
19 P i 5
€IIEHNE CUCTEM JIMHEWHBIX YPaBHEHUN 01.10.2024
Martpuua cCucTeMsbl JINHEWHBIX YPaBHEHUM.
2 2x2
0 Onpenenurens MaTpULbl , €T0 04.10.2024

T€OMETPUYECKHI CMBICI U CBOMCTBA;




BBIYHMCJIICHUEC €TI0 3HAYCHHUA

21

22

Onpenenurenb MaTpUIBI 2X2, €ro
IF€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYHCIIEHHE €0 3HAUCHUS

[IpumeHeHnue onpeaenuTeNs Ui pelieHus
CHUCTEMbI JINHEHHBIX YpaBHEHU

07.10.2024

07.10.2024

23

Pemrenue npukiiagHbIxX 3a/1a4 ¢ MTOMOIIBIO
CUCTEMBI JINHEUHBIX YPaBHEHUI

08.10.2024

24

25

26

Pemrenne npukiiagHpIxX 3a/1a4 ¢ HOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

KontponbHast pabora: "PanmonanbHble
yYpaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JMHENHBIX YpaBHEHUN"

OyHKIMA, CTIOCOOBI 3a1aHus (DYHKITIH.
B3anmMHo oOpatHble QyHKIHH.
Komnozunus GyHkiuit

11.10.2024

14.10.2024

14.10.2024

27

28

29

30

I'paduk pyHkunu. dnemeHTapHbIE
npeoOpa3oBanus rpadukoB GpyHKINN
OO6nacTh ornpeieNeHUs] © MHOXKECTBO
3HaueHui pynkuuu. Hynu pyHkumm.
[IpoMexyTKH 3HaK OCTOSTHCTBA
YérHble 1 HeYETHBIE (PYHKITHH.
[lepuonnueckue ¢pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKITHH

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
HauOonpIiiee 1 HauMeHbllee 3HaAYCHNE
(GYHKIHN Ha IPOMEXKYTKE

15.10.2024

18.10.2024

21.10.2024

21.10.2024

31

Jluneiinas, KBaapaTuyHas U JpoOHO-




TUHEWHAs QYHKIUH

22.10.2024

BHGMCHTapHOC HUCCICIOBAaHHUC U

32
MOCTpOoeHHE TPa(UKOB ATUX DYHKITUH 25.10.2024
33 DneMeHTapHOe UCCIIEJOBaHKE U
MOCTPOCHUE IPAPUKOB ITUX (YHKIIUNA 05.11.2024
34 CreneHb ¢ 1eTbIM MOKa3aTesneM. buaom
HrroTona 08.11.2024
35 Crenens C 1eTbIM MOKazaTeneM. bunom
HrroTona 11.11.2024
CrenenHast GyHKIIUS C HATypaIbHBIM U
36 . E€ cBoii
1enbIM Toka3aTeneM. E€ cBolicTBa u 11.11.2024
rpaduk
37 KonTponbnas padora: "Crenennas
¢bynkuus. E€ cBoticTBa u rpadux” 12.11.2024
38 ApudmeTrueckuii KOpeHb HaTypaibHOU
CTETNEHHU U ero CBOMCTBA 15.11.2024
39 Apudmernueckuit KOpeHb HaTYpaIbHON
CTENEHU U €ro CBOMCTBA 18.11.2024
[IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHIA,
40
coJiepKaluX CTENIeHU U KOPHU 18.11.2024
[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
41
coJiepKalluX CTENeHU U KOPHU 19.11.2024
[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
42
coJiepKalluX CTENEeHU U KOPHU 22.11.2024
Hppaumonanbusie ypaBHeHUs. OCHOBHBIE
43
METO/IbI p?].HGHI/ISI UppalMOHATBHBIX 95 11.2024
ypaBHEHUI
44 Hppanmonanbusie ypaBHeHUSI. OCHOBHBIC




METO/Ibl PEIICHUS UPPALMOHATBHBIX
ypaBHEHUI

25.11.2024

WppanmonansHble ypaBHeHUs. OCHOBHbIE

45 METO/IbI PEIICHUS UPPAITMOHATEHBIX
it Pv ppan 26.11.2024
YpaBHCHHIA
PaBHOCUIIbHBIE TIEPEXObI B PELICHUH
46 -
UppalMOHATIBHBIX YPaBHEHUI 29.11.2024
PaBHOCUIIBHBIE TIEPEXObI B PELICHUH
47 -
UppalMOHATIBHBIX YPaBHEHUI 02.12.2024
PaBHOCWIIBHBIE TIEPEXOBI B PEIICHUH
48 .
UpPpaLMOHATIbHBIX YpaBHEHUI 02.12.2024
PaBHOCUIIBHBIE TIEPEXObI B PEUICHUH
49 -
UPPaLMOHAIIBHBIX YpaBHEHUI 03.12.2024
CaoiicTBa ¥ rpa@uK KOpHs N-Oi CTENEeHU
50 Kak KIIM1 0OpaTHOMU CTETIeHHU C
ymrctit 0Gp 06.12.2024
HaTypaJIbHBIM MOKa3aTeleM
CaoiicTBa ¥ rpa@uK KOpHS N-Oi CTENEeHU
51 Kak KIIUU OOpaTHOM CTETIeHHU C
byt 0Gp 09.12.2024
HATypaJIbHBIM TOKa3aTelIleM
Kontponbras padota: "CBoiicTBa u rpadux
52 KOpH# N-ou crenenu. ppanroHanbHbIe
. ) Ee 09.12.2024
ypaBHEHUS
53 MounwuTtopunronas pabora 3a 1 momyroaue
= 5 L 10.12.2024
54 CreneHb ¢ pariOHATLHBIM TTOKA3aTeIeM U
e€ cBOliCcTBa 13.12.2024
55 CreneHsb ¢ palluOHaJIbLHBIM MTOKA3aTeNEeM U

€€ CBOMCTBA

16.12.2024




CreneHs ¢ PallMOHAJIBHBIM ITOKA34aTCJICM U

%6 e€ cBolicTBa 16.12.2024
57 [TokazarenbHast GyHKIHS, €€ CBOMCTBA U
rpadux 17.12.2024
Hcnons3oBanue rpaduka GyHKIUN 715
58 .
pelieHus: ypaBHCHU I 20.12.2024
Hcnons3oBanue rpaduka QyHKIUN IS
59 .
pelieHus ypaBHEeHU 23.12.2024
[TokazaTenbHbie ypaBHeHU. OCHOBHBIE
60 METOIBI p?meHH;[ [M0Ka3aTeJIbHBIX 93122024
ypaBHEHHH
[TokazarenpHbie ypaBHEeHUS. OCHOBHBIE
61 METObI p(imeHHﬂ MOKa3aTeIbHBIX 94.12.2024
ypaBHEHHHA
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE
62
METObI p(imeHHﬂ MOKa3aTeIbHBIX 97 122024
ypaBHEHUN
63 KonTponbhas padora: "[lokazarenbHast
¢ynknus. [TokazarenbHbie ypaBHEHUS" 10.01.2025
64 Jlorapudwm yucna. CBoiicTa orapudpma 13.01.2025
65 Jlorapudm uucna. CoiicTBa jorapugpma 13.01.2025
66 Jlorapudwm guciia. CBoicTBa Jorapudma 14.01.2025
67 JlecsaTHYHBIC U HATYpaAJIbHBIC JTOTaPUPMBbI 17.01.2025
68 JlecATUYHBIE U HaTypaJIbHbIE JTOTapH (MBI




20.01.2025

[IpeobOpazoBanue BhIpaXKEHUH,

69
CoJIeprKalIuX Jorapudmel 20.01.2025
70 [IpeobOpazoBaHue BBIpaXKEHUH,
coJiep KaIIux jJorapupmMbl 21.01.2025
71 [IpeoOpa3oBanue BHIPAKEHHIA,
COJIepIKaIIuX Jorapudmbl 24.01.2025
79 Jlorapudmuueckas pyHkuus, e€ cBONCTBA
u rpadux 27.01.2025
73 Jlorapudmuueckas pyHkuus, e€ cBONCTBA
u rpaduk 27.01.2025
Hcnonp3oBanne rpaduka QyHKIHHA 1151
74 .
pelieHus: ypaBHeHU I 28.01.2025
Hcnonb3oBanue rpaduka GyHKIMH 115
75 .
pelieHus: ypaBHEeHU I 31.01.2025
Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE
76 METO/IbI ptimeHHﬂ JorapupMUIECKUX 03.02.2025
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
77
METOIBI p?meHI/m JorapupMUIECKUX 03.02.2025
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE
78 METOBbI p?meHI/m JorapuPpMUIECKUX 04.02.2025
ypaBHEHHH
79 PaBHOCHIIbHBIE TTEPEXO/IbI B PEILICHUH
norapuMUYECKUX ypaBHEHUI 07.02.2025
80 PaBHOCHIIbHBIE TTEPEXOIbI B PEIICHUH
norapuMUYECKUX ypaBHEHUIN 10.02.2025




KontponsHas padora: "Jlorapudpmuueckas

81

¢bynkus. Jlorapupmuueckue ypapuenus" 11.02.2025
82 Cunyc, KOCHHYC, TAHT€HC M KOTaHT€HC

YKCJIOBOIO apryMeHTa 14.02.2025
83 CuHyc, KOCHHYC, TAHT'€HC U KOTAaHT€HC

YHUCJIOBOT'O apryMeHTa 17.02.2025
84 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC

YHCIIOBOTO apryMeHTa 17.02.2025
85 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC

YHUCJIOBOT'O apryMEHTa 18.02.2025

Tpuronomerpuueckas OKpyKHOCTb,
86 onpez[enveHHe TPUTOHOMETPUYECKUX 91.02.2025

(GYHKIMN YHUCIOBOTO apryMeHTa

Tpuronomerpuveckast OKpy>KHOCTb,
87 onpez[eniaHHe TPUTOHOMETPUUYECKHUX 94.02.2025

(GYHKIMN YHUCIOBOTO apryMeHTa
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 94.02.2025
89 OcCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 95 02.2025
90 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 98.02.2025

1

9 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 03.03.2025
92 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIpQKEHU I 03.03.2025
93 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIpQKEHU I 04.03.2025




[Ipeobpa3oBaHUe TPUTOHOMETPUUECKUX

94
BBIpOKCHUI 07.03.2025
95 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIpOKEHU I 10.03.2025
96 P 7
eIICHNEe TPUTOHOMETPHYECKUX YPaBHEHUH 10.03.2025
97 P i
eIlIeHNE TPUTOHOMETPUYECKIX ypaBHEHUH 11.03.2025
98 P i
eIlIeHNe TPUTOHOMETPUUYECKIX YpaBHEHUH 14.03.2025
99 P i
eIICHNE TPUTOHOMETPHYECKUX YPaBHEHUH 17.03.2025
100 Perrenne TpUroHOMETPHUUECKUX YpaBHEHHUI
17.03.2025
101 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN
18.03.2025
102 Pemenne TpUroHoOMETpUYECKUX ypaBHEHUI
21.03.2025
KonTponbHas padora:
103 "T
PUTOHOMETPUYECKHE BI)Ipa)KeHIfS[ " 24.03.2025
TPUTOHOMETPUUYECKHE YPABHEHUS
[ToceoBaTenbHOCTH, CIIOCOOBI 3aJaHUS
104 . M
HocneHOBaTeanUOCTeH eTos 24.03.2025
MaTeMaTHYeCKON WHIYKIIUU
MOHOTOHHBIE U OTPAaHUYEHHBIE
105 N
nocjenoBarenbHOCTU. MicTopus aHanusa 25 03.2025
0ECKOHEUHO MaJIbIX
106 Apudmernueckas Iporpeccust




04.04.2025

107 I'eomerpuueckas nporpeccus 07.04.2025
108 beckoneuyHo yObIBaromiasi reoMeTpruiecKas

porpeccust 07.04.2025
109 Cymma 6GCKOHejIHO yOBIBarOMICH

TCOMETPHUYECKON MPOTPECCHH 08.04.2025
110 JIMHEeNHBIN U SKCIOHEHIIMATIbHBIA POCT.

Uucno e. Dopmyna CI0KHBIX MPOIEHTOB 11.04.2025
111 JIMHEeNHBIN U SKCIOHEHIIMATIbHBIA POCT.

Yucno e. Dopmyrna CI0KHBIX TPOIEHTOB 14.04.2025
112 Hcnonb30Banue Nporpeccuu Ajs peleHus

peanbHBIX 3a/1a4 MPHUKJIAJHOTO XapaKkTepa 14.04.2025
113 KonrtponbHas pabora:

"[locnenoBarenbHOCTH U porpeccun” 15.04.2025
114 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBa 18.04.2025
115 Touka pa3pbiBa. ACUMITOTHI I'paUKOB

byHKIUH 21.04.2025
116 CBoiicTBa (DyHKIMH HETIPEPHIBHBIX HA

OTpe3Ke 21.04.2025
117 KonrtponbHas pabota 3a rox 92 04.2025
118 CaoiicTBa (yHKIIHMI HETIPEPHIBHBIX HA

OTpe3Ke 25.04.2025
119 MeToa HHTEPBAJIOB JUISI PEILICHHS

HEPABEHCTB 28.04.2025
120 Metoa UHTEPBAJIOB TSI pEIICHUS




HEPABEHCTB 28.04.2025
121 MeTto MHTEpPBAJIOB JIIsl pEIICHUS

HEPAaBEHCTB 29.04.2025
122 [IpumeHeHne cBOMCTB HEMPEPHIBHBIX

GyHKIMA 17151 pelIeHus 3a1a9 05.05.2025
123 IIpuMeHeHHe CBOWCTB HENPEPBIBHBIX

(GyHKUIMN 1715 peieHus 3a1aq 05.05.2025
124 [lepBas u BTOpasi NpOU3BOAHbBIE PYHKIIMU 06.05.2025
125 Omnpenenenue, TeOMETPUIECKUN CMBICIT

MIPOU3BOTHOM 12.05.2025
126 Onpenenenne, GU3NIECKUN CMBICIT

MIPOU3BOTHOM 12.05.2025
197 VYpaBHeHHE KacaTelbHOU K TpauKy

byHKIUN 13.05.2025
128 VYpaBHeHHE KacaTeTbHOU K TpauKy

byHKIIUN 16.05.2025
129 [Tpon3BoHBIC DIIEMEHTAPHBIX (QYHKINH 10.05.2025
130 [Tpon3BoiHBIE NIEMEHTAPHBIX (QYHKIUI 10.05.2025
131 ITpousBoaHast CyMMBI, IPOU3BEICHUS,

YaCTHOTO M KOMITO3UIIUU ()YHKITHI 20.05.2025
132 [Tpou3BoaHAst CYMMBI, IPOU3BEICHIS,

YaCTHOTO ¥ KOMIO3UIINU (DYHKITHI 23.05.2025
133 [Tpou3BoaHasi CyMMBI, IPOU3BEICHHS,

YaCTHOTO M KOMITO3UIIUU ()YHKITUI 26.05.2025

‘ 134 Kontponbras padota: "[IponsBognas”




26.05.2025

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL

135 . 1
3HaHui: "YpaBHeHus"
136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 1
3HaHui: "OyHkun"
OBLIEE KOJIMYECTBO YACOB I10 136 11

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHne Mporu3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoanuecTBo 4acoB

KonTpoabHbie

Bcero
padoTshI

IpakTuyeckue
padoThI

JlaTa
H3y4eHust

02.09.2024

02.09.2024

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
uccaeaoBaHuio PyHKIUH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

03.09.2024

[IpuMeHeHne npon3BOJHOM K
uccaea0BaHuio (PyHKITUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MpOU3BOJHON K
uccaeaoBaHuio GpyHKIMN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
[IpuMeHeHne NpOU3BOJHON K
UCCIIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxmenne HanOOJIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKINU Ha OTpe3Ke

06.09.2024

09.09.2024

09.09.2024

10.09.2024

Haxoxnenue HanOOJIbIIETO U




HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHOU
(GyHKLIMU Ha OTpe3Ke

13.09.2024

10

11

Haxoxaenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAYCHUSI HENMPEPBIBHON
(GYHKIIUN HAa OTPE3Ke

Haxoxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAUYCHHUS HEIPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAUMEHBIIIET0 3HAUYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

16.09.2024

16.09.2024

17.09.2024

12

Haxoxnenue HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAUYCHHUS HEIPEPHIBHON
(GyHKINU Ha OTpe3Ke

20.09.2024

13

[Ipumenenne npou3BOTHOM IS
HaxO0>KJICHUSI HAWJTYYIIIETO PEIICHUS B
MIPUKJIATHBIX 3a/1a4ax

23.09.2024

14

15

16

[Ipumenenne nponu3BOIHOM IS
HAXOXJEHUS HAaWTYy4lIEro pelieHus B
MPUKIAAHBIX 3a7a49ax

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOTO GOPMYIION UITN
rpaduxom

TpenupoBouHOE MepompusTHE B hopme
KOHTPOJIBHON pabOTHI MO MaTepuaiam
EI'D

23.09.2024

24.09.2024

25.09.2024

17

[Ipumenenne npou3BOIHOM ISt




OTIpEeJIeJIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOT0 (OPMYITOHN HITH
rpadgukom

27.09.2024

18 Kommosurus ¢hyHKImit 30.09.2024
19 Kommnosumus hyHkmmit 30.09.2024
20 Kommnosurus ¢yHkimit 01.10.2024
21 I'eomeTpuueckue oOpas3sl ypaBHEHUH Ha

KOOPJAMHATHOMN TIJIOCKOCTH 04.10.2024
99 I'eomeTpuueckue oOpas3sl ypaBHEHUN Ha

KOOPJMHATHOM MJIOCKOCTH 07.10.2024
93 KonTponbnas pabora: "Uccnenosanue

(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON" 07.10.2024
24 [lepBooOpazHas, OCHOBHOE CBONCTBO

epBOOOpPa3HBIX 08.10.2024
o5 IlepBooOpazHbie 1eMEHTAPHBIX ()YHKIHHA.

[TpaBuia HaX0XIEHHS IEPBOOOPA3HBIX 11.10.2024
26 [TepBooOpasHbIe AeMEHTAPHBIX (YHKITHA.

[IpaBuia HaX0XICHUS IEPBOOOPA3HBIX 14.10.2024
97 NHuterpai. I'eoMeTpudecKnidi CMBICI

UHTerpaia 14.10.2024
98 Brruucnienue onpeaenéHHOro MHTErpana

o gopmyne HeroTona-JleiiOuuma 15.10.2024
29 Brruncnenue onpenenéHHOro nHTErpaia

o gopmyne HeroTona-JleiiOuuma 18.10.2024
30 [IpuMeHneHne uHTETpaIa ISl HAXOXKIACHUS




IUIOMIA/ICH TUIOCKHUX (QUTYD 21.10.2024
31 [TpumMeHeHre MHTErpaa Al HaXOXKACHUS

00BEMOB r€OMETPUIECKHX TEI 21.10.2024
39 [Tpumeps permenuit nuddepeHIuaIbHbIX

ypaBHEHUM 22.10.2024
33 [Tpumeps! pemennit qudepeHraIbHbIX

ypaBHEHUM 25.10.2024

MareMaTHueCKOe MOJICIIUPOBAHHUE
34 peanbHBIX MPOILIECCOB C HOMOHIIZIO 05.11.2024

midQepeHIranbHbIX ypaBHEHUH
35 Kontponsnas pabora: "[leppooOpazHas u

uHTerpan” 08.11.2024
36 Tpuronomerpudeckne GyHKINHU, HX

CBOICTBa U TpauKu 11.11.2024
37 Tpuronomerpuieckne GyHKIUH, UX

CBOICTBa U Tpaduku 11.11.2024
38 Tpuronomerpuueckue GyHKIUH, UX

CBOWCTBA U TpapuKu 12.11.2024
39 Tpuronomerpuieckne GyHKIUH, UX

CBOICTBa U TpaduKu 15.11.2024
40 Tpuronomerpuueckue GyHKIUH, UX

CBOICTBa U Tpaduku 18.11.2024

OT100p KOpHEH TPUTOHOMETPUUYECKHX
41 ypaBHEHUH C HOMOIHI:IO 18.11.2024

TPUTOHOMETPHUECKON OKPY>KHOCTH
42 TpeHupoBoYHOE MepoIpusTHe B popme

EI'D (mpodunbHbIi ypOBEHB) 19.11.2024
43 OT60p KOpHEHN TPUTOHOMETPUUECKHUX




YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

22.11.2024

44

OT60p KOpHEH TPUTOHOMETPHIECKHUX
YPaBHEHUH € TOMOLIBIO

. 25.11.2024

TPUTOHOMETPHUYECKON OKPY>KHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKHUX
45 ABHEHUH C MIOMOIIIBIO

ZEHFOHOMeTqueCKH;ﬁ OKPY>KHOCTH 25.11.2024
46 Pemenne TpuroHoMeTpruuecKux

HEPaBCHCTB 26.11.2024
47 Perrenne TpUroHOMETpHUYECKUX

HEPaBEHCTB 29.11.2024
48 Perienue TpUroHOMETpHUUECKUX

HEPaBEHCTB 02.12.2024
49 Perienue TpUroHOMETpHUUECKUX

HEPaBEHCTB 02.12.2024

KonrtponsHas padora: "['padukn
50 TPUTOHOMETPHUYECKUX KITHH.

TII))I/IFOHOMGTI:;)I/IqeecCKI/Ie iZ;)Ia;IeHCTBa" 03.12.2024
51 OCHOBHBIE METOJIBI PETICHUS

MOKa3aTeIbHBIX HEPABEHCTB 06.12.2024
59 OCHOBHBIE METO/IbI PEeILICHUS

II0Ka3aTeIbHbIX HEPABEHCTB 09.12.2024
53 OCHOBHBIC METOJIBI PETICHUS

MOKa3aTeIHbHBIX HEPABEHCTB 09.12.2024
54 OCHOBHBIE METO/IbI PEILICHUS

MOKa3aTeIbHBIX HEPABEHCTB 10.12.2024
55 OCHOBHBIE METOABI PELLIEHUS




norapuMIUYECKUX HEPABCHCTB

13.12.2024

OcCHOBHEBIE MCTOJbI pCHICHUS

%6 norapuMIUYECKUX HEPABEHCTB 16.12.2024
57 OCHOBHBIE METO/IbI PEIICHHS

Jorapu(MUIECKUX HEPABCHCTB 16.12.2024
58 OCHOBHBIE METO/IbI PEILICHUS

norapuMUIECKUX HEPABEHCTB 17.12.2024
59 TpenupoBouHOe MepoIrpusTue B popme

EI'D (6a30BbIii ypOBEHB) 19.12.2024
50 OCHOBHbBIE METO/1bI PEeILICHUS

HMPpAIMOHAJILHBIX HEPABCHCTB 20.12.2024
61 OCHOBHBIE METO/IbI PEILICHUS

HppallMOHAIIbHBIX HEPABEHCTB 23.12.2024
62 OCHOBHBIE METO/IbI PEeILICHUS

MppalMOHAIIbHBIX HEPABEHCTB 23.12.2024
63 OCHOBHBIE METO/IbI PEeILICHUS

UPPaLMOHAIIbHBIX HEPABEHCTB 24.12.2024

I'paduueckue METOIbI peIICHNUS
64 .

MppalMOHATIbHBIX YpaBHEHUI 27.12.2024

I'paduueckue MeTOIbI peLIeHUs
65 .

UPPaLMOHAIIBHBIX YpaBHEHUI 10.01.2025

I'paduueckue MeTOIbI peLIeHUs
66 .

[IOKAa3aTeIbHBIX YPABHEHUN 13.01.2025
67 I'paduueckue METOIBI pEIICHUS

MMOKa3aTeIHbHBIX HEPABEHCTB 13.01.2025
68 I'paduueckue MeTObI PELICHHUS

norapuMUYECKUX ypaBHEHUI 14.01.2025
69 I'paduueckne MeTOaBI PEIICHHS




norapuMIUYECKUX HEPABCHCTB

17.01.2025

70

71

I'paduueckue METOIbI peLICHUS
norapuMIUYECKUX HEPABEHCTB

I'padmueckue MeToabl pemeHus

MOKa3aTeIbHBIX U JOrapu(pMUIecKux
ypaBHEHUU

20.01.2025

20.01.2025

72

I'paduueckue METObI pELICHUS
MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHUH

21.01.2025

73

I'paduueckue METOIbI pELICHUS
[IOKa3aTeIbHBIX U JOrapu(pMUUECKUX
HEPABEHCTB

24.01.2025

74

75

76

I'paduueckue MeTo bl peLeHus
MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX
HEPaBEHCTB

KontponbHas pabora: "UppaiyoHanbHele,
NoKa3aTeJbHbIe U JorapupmMuyeckue
HepaBeHCTBa"

KommekcHble uncna. AnreOpanueckas u

TpUTOHOMETpHUECKasi POPMBI 3arucu
KOMIIJIEKCHOTO YHUCIIa

27.01.2025

27.01.2025

28.01.2025

77

KommiekcHele uncna. AnreOpandeckas u
TpUTOHOMETpHUYEcKas (GOpMBbI 3arucu
KOMIIJIEKCHOTO YHCIIa

31.01.2025

78

ApudmeTrrueckue ornepaum ¢
KOMIIJIEKCHBIMHU YU CJIaMU

03.02.2025

79

Apudmernueckre onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

03.02.2025




N300pakeHre KOMITJIEKCHBIX YHCET Ha

80 KOOPJAMHATHOM TIJIOCKOCTH 04.02.2025
81 N300pakeHre KOMIUIEKCHBIX YnCell Ha

KOOPJAMHATHOMN MJIOCKOCTH 07.02.2025
82 ®opmyna Myaspa. Kopuu N-oii ctenenu

13 KOMIUIEKCHOTO YHClIa 10.02.2025
83 ®opmyna Myaspa. KopHu N-oi ctenenu

13 KOMIUIEKCHOTO YHCJIa 10.02.2025

[TpuMeHEeHHE KOMIUIEKCHBIX YHCEIT JUIS
84 pemeHust GU3MIECKUX ¥ TeOMETPHUIECKUX 11.02.2025

3amaq
85 KontponbHas pabdora: "KomIiuiekcHble

gucia" 14.02.2025
86 HarypanbHble u nensie yucna 17.02.2025
87 HatypanbHble u 1ienble uncia 17.02.2025
88 [TpuMmeHeHne MPU3HAKOB AETUMOCTH

LEIIBIX YHCET 18.02.2025
89 [TpuMeHEeHHEe TTPU3HAKOB JICTUMOCTH

LEIBIX YHCEI 21.02.2025
90 [TpuMeHEeHHE TPU3HAKOB JISTUMOCTH

nenbrx yrcen: HOJl m HOK 24.02.2025
01 [IpuMmeHeHne MPU3HAKOB AETUMOCTH

nenbix yucen: HOJl u HOK 24.02.2025
92 [IpuMeHeHne MPU3HAKOB ACTUMOCTH

LEJIBIX YUCEI: OCTATKH 110 MOIYIIO 25.02.2025
93 [IpuMeHeHne MPU3HAKOB ACTUMOCTH




LECJIBIX YUCCJI: OCTATKH 110 MOAYJIIO

28.02.2025

94

[IpumeneHnune Npu3HAKOB JETUMOCTH
LIEJIBIX YHCEN: aNroput™ EBKkiuaa mis
peLIeHHs 3a/1a4 B LIEJIBbIX YUCIaX

03.03.2025

95

KontposbHas padota: "Teopust menbix
yucen"

03.03.2025

96

Cucrema 1 COBOKYIIHOCTh YpaBHEHHIA.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIE/ICTBHS

04.03.2025

97

Cucrema 1 COBOKYIIHOCTh YpaBHEHHIA.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CIIE/ICTBHS

07.03.2025

98

99

100

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEW palliOHaIbHBIX
YpaBHEHUU

OCHOBHBIE METOBI PELIEHUS CUCTEM U
COBOKYITHOCTEW UppalMiOHAIbHBIX
ypaBHEHUH

OcHOBHBIE MCTO/JbI pCHICHUA CUCTEM U

COBOKYITHOCTEW IMOKa3aTeIbHbIX
ypaBHEHUH

10.03.2025

10.03.2025

11.03.2025

101

OCHOBHBIE METObI PELIEHUSI CUCTEM U
COBOKYITHOCTEM MOKAa3aTeIbHBIX
ypaBHEHUH

11.03.2025

102

[Tpo6HsIit sx3amen B hopme EI'D
(mpodunbHBIN, 6a30BBIN YPOBEHB)

13.03.2025

103

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX

14.03.2025




YpaBHEHUI

104

105

106

107

108

109

110

OCHOBHBIE METO/Ibl PELLICHUS CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHUSI CUCTEM U
COBOKYIIHOCTEH JIorapu(pMu4ecKux
ypaBHEHUH

[IpuMeHeHne CUCTEM K PELICHHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3
pa3IMYHBIX 00JaCTel HayKH U pealbHON
KU3HU, HHTEPIPETALUS TOTYyYSCHHBIX
pe3yNbTaToB

[IpuMeHeHMe crcTeM K peleHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 337134 U3
pa3nuyHbIX 001acTeil HayKH U peabHOM
KHU3HU, UHTEPIPETaLns OTYYEHHBIX
pE3yJIBTAaTOB

IIpuMeHeHNEe HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a/]1a4d U 3a/1a4 U3
pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HH, UHTEPIPETaLUs TOTYYEHHBIX
pe3yIbTaToB

KonrtponsHas pabdora: "Cucremsl
paloHaIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeJIbHBIX U JIOTapu(HMUIECKUX
ypaBHeHuUi"

PannonaneHbIE ypaBHEHMS C TapaMeTpaMu

17.03.2025

17.03.2025

18.03.2025

21.03.2025

24.03.2025

24.03.2025

25.03.2025




PanmonansHble HEpaBEHCTBA C

11 rapameTpamMmu 04.04.2025
112 PanmonaneHbIe cUCTEMBI C MapamMeTpaMu
07.04.2025

113 WppanmonansHble ypaBHEHUS,

HEpPaBEHCTBA C MapaMeTpamMu 07.04.2025
114 HppanmoHanbHble CUCTEMBI C

rapameTpamMmu 08.04.2025
115 [Toka3zaTenbHbIC YypaBHEHUS, HEPABEHCTBA

C mapaMeTpaMu 11.04.2025
116 [TokazaTenbHBIE CHCTEMBI C TTapaMETPAMHU 14.04.2025

Jlorapudmudeckue ypaBHeHHUS,
117

HEpaBEHCTBA C apaMeTpamu 14.04.2025
118 Jlorapudmudeckue CUCTEMBI ¢

napameTpamu 15.04.2025
119 Tpuronomerpuueckrue ypaBHEHUS C

napameTpamu 18.04.2025
120 Tpuronomerpuveckrne HepaBeHCTBA C

napameTpamu 21.04.2025
121 Tpuronomerpudecknue CUCTEMBI C

napameTpamu 21.04.2025

ITocTpoenue u uccie0BaHuE
122 MaTEeMaTHYECKHUX MOJIENeN peabHbIX

CUTYaINi C TOMONIbIO YPABHEHUH C 22.04.2025

napameTpamu
123 [TocTtpoeHue u uccnenoBaHue

MaTEMaTHUECKUX MOJIENEN PeaIbHBIX 25.04.2025




CUTYallUi C IIOMOIIbIO CUCTEM YPABHEHUI
C mapameTpaMu

[TocTtpoeHue u uccnenoBaHue
MaATEMATHYCCKHUX MOﬂCHCﬁ PCAJIBbHBIX

124 CUTYAIIMI C IOMOIIBIO CUCTEM YpaBHEHU M 28.04.2025
C mapameTpaMu
[TocTpoeHue u uccinenoBaHue
125 MaTEeMaTHYECKHUX MOJICIICH PeaTbHBIX
CUTYAIIMH C ITOMOIIBIO CUCTEM YpaBHEHUI 28.04.2025
C mapameTpaMu
[IpomexyTrounas atrectanus. Mitorosas
126
KOHTpOJIbHas paboTa 29.04.2025
127 KonTponbnas pabora: "3amgauu c
napaMerpamu’ 05.05.2025
128 [ToBTOpenue, 06001IEHNE,
cucTeMaru3anws 3HaHui: "YpaBHeHUS" 05.05.2025
129 [ToBTOpenue, 06061IeHNE,
cUCTeMaTu3auvs 3HaHui: "YpaBHeHus" 06.05.2025
[ToBTOpenue, 06001IEHNE,
130 CHUCTEMAaTU3aLHS 3HavH1/II/I: "VpaBHeHHUS. 12.05.2025
Cucremsl ypaBHeHUI"
131 [ToBTOpenue, 0600MIIEHNE,
cuctemMaTtu3ainus 3Hanuii: "HepaBencraa" 12.05.2025
132 [ToBTOpenue, 06061IeHNE,
cuctemMaTtu3anus 3Hanuii: "HepaBencraa" 13.05.2025
133 [ToBTOpenue, 060061IeHNE,
cucreMaTtu3aius 3Hanuii: "HepaBencrpa" 16.05.2025
134 [ToBTOpeHME, 0600MIIEHNE,




cucremarusauus 3HaHuil: "[IponsBoaHas u
e€ mpuMeHeHue"

19.05.2025

[ToBTOpenHue, 060061IeHNE,
135 cucreMmarusauus 3Hauui: "IIponsBognas u
e€ npumeHeHue"

[ToBTOpEeHME, 0000MIIEHNE,
136 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u

e€ npumeHeHue"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

10

19.05.2025

20.05.2025




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIKN3a, T€OMETPHSL.
Anrebpa 1 HavaJla MaTeMaTU4YeCcKoro aHanausa (B 2 yactax), 10 kimacc/ Yacts 1:
Mopakosuu A.T"., Cemeno I1.B.; Hacte 2: Mopakosuu A.I'. u apyrue; noa
penakiueit Mopakosuua A.I'., O0111€CTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«110I0 MHEMO3HNHA», 2022.

* Maremaruka: anrebpa U Hauajla MaTeMaTUYECKOT0 aHaIN3a, FTEOMETPHSL.
Anre0pa 1 Hauasia MaTeMaTUYECKOro aHanusa (B 2 yactsax), 11 kmacce/ Hacts 1:
Mopakosuu A.I"., CemenoB I1.B.; Yactb 2: MopakoBuu A.I'. u npyrue; noju
penakuueir Mopakosuua A.I'., OGIIECTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO

«1O1] MHEMO3HHA»

METO/IUYECKHUE MATEPHUAJIbBI JIJIS1 YUYUTEJIS

1. Anrebpa u Havana MmaTeMatuyeckoro ananusa. 10 kimacce (mpodunbHbII
YPOBEHb): MeToaudeckoe nocooue mis yuurtens / A.I'. Mopakosuy, [1.B.
CemeHOB. - 2-¢ u31., ctep. - M. : Muemo3suna, 2010.

2. Maremaruka: anredpa ¥ Hayajga MaTeMaTHYeCKOTO aHalIu3a, TEOMETPHS.
Anrebpa u Havasia MaTemMaTuueckoro ananusa. 10 kimacc. KoHTposabHbie

PpaboOThI 7151 ydammmxcst 0011e00pa3oBaTe/IbHBIX OpraHu3aiyii (0a30BbId U



yrayonennsrit yposenn) /B.U. ['muua30ypr; mox pen. A.I'. Mopakosuya. - 3-¢

u3., crep. - M. : Muemo3suna, 2014.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

denepanbHbI HHCTUTYT NEAATOTUYECKUX N3MEPECHUM:

https://fipi.ru/?ysclid=lIxu91kvijr671617305

OOpa3oBaTenbHbIN OPTAJ AJIs MOATOTOBKH K 3k3aMeHaM '"Penry EI'D":

https://math-ege.sdamgia.ru/?ysclid=l1xu5b6xcy819009256

Caiir "100 6ammoB":

https://100ballnik.com/%d1%81%d1%82%d0%hb0%d1%82%d0%hb3%d1%80

%d0%hb0%d0%b4/



https://fipi.ru/?ysclid=llxu91kvjr671617305
https://math-ege.sdamgia.ru/?ysclid=llxu5b6xcy819009256
https://100ballnik.com/%d1%81%d1%82%d0%b0%d1%82%d0%b3%d1%80%d0%b0%d0%b4/
https://100ballnik.com/%d1%81%d1%82%d0%b0%d1%82%d0%b3%d1%80%d0%b0%d0%b4/
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