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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro o0Iero oOpa3oBaHMs,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMHUPYET
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4YaroluXcs Ha YpOBHE, HEOOXOIMMOM
JUIsL OCBOEHHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kKypca oOydaromuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OopMyIupyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3MKHU, XUMUH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX JJS JAlTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSMHU anreOpsl M MaTEeMaTHUYECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCy’KIaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNE U KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroIuecs MOMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEpPIIPETallud  TOJYYEHHBIX  pELIeHHMH, 3HAaKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATENIBbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yercs Kak uepe3 y4eOHbId MaTepuaj, CHOCOOCTBYIOIINN
(GbOopMHpPOBAaHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESTEIbHOCTH, TpeOyIoleld MpPOJOJKUTENbHON  KOHIEHTpAalud BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH H OTBETCTBEHHOCTH 32 TIOJYYCHHBIN
pe3ysbTar.

B ocHoBe MeTomuku oOydeHHs] anreOpe W HavajlaM MaTeMaTHYeCKOTO
aHaJln3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpykrype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COJepKATeIIbHO-MEeTOANYecKre TuHuM: «Yncna
U BBIYUCIICHU», «DyHKIUU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u Joruka». Bce ocHoBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3Y4aroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT JIpyra W MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIA KypC SBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJIAJEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIEIOBaTeIbHO (hopMupyeTcs U
COBEPIIICHCTBYETCS yYMEHHE CTPOUTh MAaTEMaTHYEeCKYI) MOJEIh pPEalbHOM
CUTYaIluH, PUMEHSITh 3HAHUS, MOJTYUYCHHBIE TIPYU U3YYCHUH y4eOHOTO Kypca, IS
peIlIeHUsI CaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKON 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JelaThb NPUKUJIKY, BBIIOJHATH NPUOIMKEHHbIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BBIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYalolMMCS MHOXKECTBAa HATypalbHBIX, IEIbIX,
palMioOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHSA HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX NMPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeaCTaBIeHNE O €IUHCTBE MATeMAaTUKH KaK HayKH W € POJiH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKIIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. B
pesynbprare 0OydJaromuecss OBIAAEBAIOT PAa3MYHBIMA METOAAMH  PEIICHUS
palMoHaNbHBIX, HPPAIMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkammx mnapametpol. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS MpPH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOJHOM, TPU PEHICHUH TPUKIAIHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaWMMEHBIINX 3HAYeHUH (DyHKLIUU.
Jannast copepkarenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPpPAIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3yudeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM U TpaduKu» TECHO
neperseTaeTcs ¢ APYrMMH JIMHUSMU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHNs MaTepuana. M3yueHue creneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. lIpu 3TOM OonblIoe BHMUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (DOPMyJIaMU 3aBHCHUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh IMOJYyYEHHbIE (PYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeTbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Havana MareMaTnyeckoro aHalin3a» MO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TAK M NPHUKJIAJHBIX 3a]ad,
JOCTYIHBIX OOYyYarolMMCs, TaK KaK y HHUX MOSABISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJNbIIMNE W HAaUMEHbIIUE
3HAUEHHUA, BBIYMCIATH MUIOMAAu (GUryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHHUH pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecst y3HaIT O



BBIJIAIONINXCSI PEe3ysIbTaTaX, TOJYYCHHBIX B XOJI€¢ Pa3BUTHS MaTEMaTUKH Kak
HAyKU, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYecKas JTMHUA «MHOXECTBA M JIOTUKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U TpeiaraloT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOy4arolmeMmycss IMOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00yJaroIuxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTUYECKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CIocOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTyalluii, HCCIEeNOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPe3yJabTaToB. Takue
3aJIaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepral
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJieMy.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCe U3YyUEHUs BCeX TeM y4eOHOTO Kypca « Anredpa 1 Hadasna
MaTEMaTUYECKOTO aHATN3ay.

Ha wu3ydenune yueOHOro Kypca «AnreOpa M Hayaja MaTeMaTHYECKOrO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. I[lpuMmeneHue npodel W MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JeWCTBUTEIBLHOIO YHCIa U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUM.

Crenenb ¢ wmenasiM  nokazareneM. buHom HerooToHna. Hcnons3oBanue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TAaHI€HC, KOTAHI€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHUS-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENbIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMNX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIE METO/IbI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METOJTbI pEIICHHS

Jorapu(PpMUUYECKUX YPaBHCHUH.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHONM MOAENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
KU3HU.

DOYyHKIUHN U TPAPUKH

OyHkus, crnocoObl 3amanus (yHKIuMM. B3auMHO 0O0paTHblEe (YHKIMH.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIUMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkuun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM cTeneHH Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHCIOBOTO apryMEHTa.

@DOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCcKOro aHajimn3a

ITocaenoBaTebHOCTH, CHOCOOBI 3aJaHUs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas ¥ reoMeTpruueckas mporpeccuu. beckoneyHo yObiBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOILIEH reOMETPHUYECKON
MPOTrpeCCrr. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyia CI0KHBIX
NpoLeHTOB. Mcnonb30BaHWE MPOTPeccUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHoxecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. Jlmarpammsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yuces, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa 1uist pereHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii cTeneHr u3 KOMIUIEKCHOTO uucia. [Ipumenenune
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYNHOCTh YPaBHEHHH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6Op  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpPaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJZIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHAIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMU.



[Ipumenenne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPaBEHCTB HAa KOOPJIMHATHOM ITIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPH PEUICHUU 3aady U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoJbIIEro W HAUMEHBIIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WNuTterpai. I'eomerpuuecknit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyie Hetorona-JleiOuuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUJIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YpPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJCHUH,
MpOIEAYp TPaKIAHCKOTO 0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPONJIOMY M HACTOSIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOUYAs OSCTETHKY MAaTeMaTUYeCKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

chOpMHUPOBAHHOCTh YMCHHUS MPUMEHSATH MaTEMaTHYECKHE 3HAHUS B
HWHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3J0pPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIHLHOM JESITEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymer mnpodeccnr W peannu30BbBIBATH COOCTBEHHBIC IKU3HEHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeUeCKOW MesATEebHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISIBJIAIT M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXHy TMOHIATHIMH, (DOpMyIHpPOBaATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U  MOPeoOpPa3oBBIBaTh  CYXKACHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

JenaTb BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHUBATh HECKOJBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMK ¢ y4ETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOJIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IPOLIECCA, A TAKKE BbIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIATH Ae(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUPOBAaTh MH(POPMALIUIO, MPEICTABIATh €€ B pa3IUYHbIX (popMmax,
WLTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATH HaAEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOLIEHUSs, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B Xo/€ 00CYyXXJIeHUs 3a/1aBaTh BONPOCHI MO CYILIECTBY OOCYKIA€MOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYKIEHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAaThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaay
MPE3EeHTAlUU U OCOOEHHOCTEN ay IUuTOPHUHU.

PerynsiTuBHBIC YHMBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
YYETOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, NPUHUMATh II€JIb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYXIaTh MPOLECC M pe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNMOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bI, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy o0yuenus B 10 kiacce oOy4aromuics TOJYYHUT CIIEIYIONIUE
MPEIMETHBIE PE3yJIbTAThl TIO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anredpa U Hauaja MaTeMaTUYECKOT0 aHATN3a:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckas JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOTO YHCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad u3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BBIYMCIICHUS, TIpaBUiIa OKPYTIICHUS, TPUKUIKY U
OLICHKY P€3yJbTaTa BEIYMCICHUM;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
NPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JaHHbBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YHUCIIOBOIO apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIC YPABHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OMNEpUpPOBaTh MOHATUSIMU: MHOTOWIEH OT OJHOH INEepeMEHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHus 3a/1a4;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 g BBIYMCIECHHS €ro 3HayeHus,
OPUMEHATh ONPENEIUTENI JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHBIE CUTYallUN C TIOMOLIBIO CHCTEMBI JINHEWHBIX YpPaBHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C ITOMOIIBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHU;

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
NEPEXOJ0B HJIM OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMHU: (PYHKILHS, CIIOCOOBI 3a/aHusl (PyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMOo3umus GyHKUuH, rpaduk GyHKIUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
LEeIbIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHsS N-Ooi cTeneHW Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITOJIHATE 3JIEMEHTAPHOE MCCIIEA0BaHUE U IOCTPOCHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YyHKUMA i1 MCCIENOBAaHUA IPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrUX y4EOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENPEpPhIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (PYHKIUH JJI PEIICHUS 3a/a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, TP PEIICHNUH 33]a4 U3 JIPYrUX y4eOHBIX MPEAMETOB;

CcBOOOJHO OIEPHPOBATh TMOHSATHUSIMU: OIpEAeICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIBHEIC
ypaBHEHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOZIHO ONEpUPOBaTh TMOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHOKECTBA HATypaJIbHBIX M IEJIBIX YUCEN, UCIOIb30BaTh MPU3HAKHU JICIUMOCTH
uenbix yucen, HOJl n HOK naTypasbHBIX 4Mcen sl peleHus 3a1ad, NPUMEHSTh
anroput™m EBKina;

CBOOOMHO OMEpUpOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

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

MOJICNIMPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE ainreOpbl, COCTABISATH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3aJ]1a4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJIB30BAHUEM alllapara aireopsl,
MHTEPIPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TOHATHAMHU: TpapUKd TPUTOHOMETPUUECKUX
bynKmii;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOIHYIO JIJIST UCCIEOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIy4YLIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKHMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmyiion wuim
rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no gopmyne Horotona-JleliOnuia;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJACITUPOBAHMM Ha TpUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
MHOXecTBO JIeHICTBUTENBHBIX YHCEIL.
1 MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 12 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUI
5 Oynkuun u rpapuku. CreneHHas GyHKIUS C 14 1
LIEJIBIM [TOKa3aTeIeM
3 Tpuronomerpuueckne GyHKIUU 18
4 Tpuronomerpuveckre BRIpaKEHUS U 1 1
YpaBHEHHUSI
5 Apudmernueckuit KopeHb N-0if cTENeHN. 15 1 yueBHK Hkosbokuii
WppannoHaibHble ypaBHEHUS
6 [TokazarenbHast pyHkuus. [lokazarenbHble 10 1
ypaBHEHHSI
7 Jlorapudpmuueckas pyHKIUS. 13 1
Jlorapudmuueckue ypaBHEHUs
8 ITocnenoBarenbHOCTH U MPOTPECCUH 15
9 HenpepriBabie dynkiuu. [IponsBoanas 19
10 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Konrpoavurre  IMpakririeckue o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
1 HccnenoBanue GhyHKIMA ¢ TOMOIIBIO 29 1
IIPOU3BOIHOM
2 [lepBooOpa3Has u uHTErpai 12 1 Mep3snsix
3 I'paduku TpUroHOMETpUUECKUX (QYHKIMH. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 HppaunoHanbHble, IOKa3aTeIbHbIE U 24 1
norapupMUUECKUe HEPABEHCTBA
3) KomrnekcHele yncna 10 Mep3snsix
6 HatypanbHble u iensle uncia 10
CucTeMbl paliMOHATBHBIX, UPPAMOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KVJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Kontpouabubie IlpakTnyeckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
MHOXeCTBO, OIepaIuy Haj
https: .resh.edu.
! MHOKECTBAMHU U X CBOWMCTBA 1 02.09.2024 tps:/ Aoy, resh.edu.ru
Koneunsle 1 0eCKOHEUHEBIE MHOKECTBA.
2 1 https://www.resh.edu.ru/
Huarpammsl Ditniepa-Benna 03.09.2024 .
3 Bricka3piBaHus ¥ onepauyu HaJl HUMU 1 04.09.2024 https://www.resh.edu.ru/
4 B 1 https:// Tresh.edu.ru/
BICKA3bIBAaHUS U ONEPALMU HAJ HUMU 05.09.2024 ps://www.resh.edu.ru
5 [Tpenukatel. Onepanuu Haj 1
npeaukataMu. Bunel Teopem 09.09.2024
6 OyHKIINS U €€ CBOWCTBA 1 10.09.2024
7 DyHKIIHNS U €€ CBOKCTBA 1 11.09.2024
[Toctpoenue rpadukoB QpyHKIHII ¢
8 ITOMOIIBIO FCOME:TpI/I‘-ICCKI/IX 1 12.09.2024
npeoOpazoBaHui
[Toctpoenue rpadukoB QpyHKINH C
9 [IOMOILBIO reOM(veTqueCKHx 1 16.09.2024
npeoOpa3oBaHui
10 OO0parHast GyHKIHS. 1



https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/

17.09.2024

11 Meron uHTEpBAJIOB 18.09 2024
12 Kontponbnas pabora Nel"MHuoxkecTBa 19.09 2024
13 Crenennast GyHKIHUS C HATYpaJIbHBIM

[oKa3aTeseM 23.09.2024
14 CreneHHas GyHKUIHUS C LIETBIM

[OKa3areieM 24.09.2024
15 CreneHHas GyHKIHUSA C LIETBIM

MoKazaresiem 25.09.2024
16 Ornpezenienre KOpHS M-0il CTETICHHU.

@YHKIMS y=KOpPEHb M1-0i1 CTENEHU U3 X 26.09.2024
17 i -0i

CaoiicTBa KOpHS N-0if cTeneHn 30.09.2024
18 CBolicTBa KOpHS MI-0M CTENEHU 01.10.2024
19 CreneHp ¢ paroHAILHBIM TIOKa3aTeIeM

U e€ CBOMCTBa 02.10.2024
20 CreneHb ¢ palMOHAJILHBIM MOKa3aTeneM

U €€ CBOMCTBA 03.10.2024
21 WppannonanbHble ypaBHEHHUS 07.10.2024
22 WppanmonanbHble ypaBHEHUS 08.10.2024

Paznnunble npuémel penieHus
23 UPPaLMOHATILHBIX YPAaBHEHUN U X 09.10.2024

CHCTEM




24

HppanmonaibHble HEPaBEHCTBA

10.10.2024
25 WppannonanbHble HepaBeHCTBA 14.10.2024
26 Kontposnbnas padora No2 "Crenennas
byskms" 15.10.2024
27 P
aJinaHHasi Mepa yria 16.10.2024
08 Tpuronomerpuieckne GyHKINU
YHUCJIOBOTO apryMEHTa 17.10.2024
3HaKM 3HaYEHUH TPUTOHOMETPHUECKUX
29 bynkuii. YéTHOCTD U HequHOf:TL 91.10.2024
TPUTOHOMETPUUYECKUX (QYHKIUN
3HaKM 3HAYEHUH TPUTOHOMETPHUECKUX
30 ¢byskuuit. YeTHOCTH U HeLIeTHOVCTI) 99 10.2024
TPUTOHOMETPUUYECKUX (QYHKIUN
OO6nacth ornpeesieHus] 1 MHOYKECTBO
31 3HaueHu# QyHkuu. Hynu ¢pyHkum. 93.10.2024
[TpomexxyTKH 3HAaK MMOCTOSTHCTBA
UETtHbie 1 HEUETHBIE PYHKITUU.
32 [epronnyeckue ¢pynkmu. [IpomexyTku 94.10.2024
MOHOTOHHOCTH (PYHKIIHH
33 [lepuonnueckue pyHKIUN 28.10.2024
34 CoiicTBa u rpaduku GyHKIUH y=SINX 1
y=C0SX 29.10.2024
35 CoiicTBa u rpaduku GyHKIUH y=SINX 1
y=CO0sX 30.10.2024




CgoiictBa u rpaduku pyHkmii y=tgx u

36
y=Ctgx 31.10.2024
37 CgoiictBa u rpaduku pyHkImid y=tgx u
y=CtgX 05.11.2024
OCHOBHBIE COOTHOILIEHUS MEXY
38 TPUTOHOMETPUICCKUMH (DYHKITUSIMHU 06.11.2024
OJIHOTO U TOT'0 JK€ apryMeHTa
39 DOopMyITBI CIOKEHHS 07.11.2024
40 ®opMyJibl IPUBEACHUS 11.11.2024
41 ®opmyJibl JBOMHOTO, TPOMHOTO U
MOJIOBUHHOTO yTJIOB 12.11.2024
®opMmyJibl it IPEOOPA30BAHUS CYyMMBI,
42 Pa3HOCTH U IPOU3BEICHUS ) 13.11.2024
TPUTOHOMETPUUYECKUX (QYHKIUN
DopMmyJibl Uit TPEOOPa30BAHUSI CyMMBI,
43 Pa3HOCTH M TPOU3BEACHUS ] 14.11.2024
TPUTOHOMETPHUYECKUX (QYHKIIUN
a2 KonTpoabHnas padora Ne3
"Tpuronomerpuueckue GpyHkuuu" 18.11.2024
45 YpaBHeHue cosx=b 10.11.2024
46 VYpaBHeH#ue cosx=b 20.11.2024
47 VYpaBHenue sinx=b 21.11.2024
48 VYpaBHeHue sinx=b




25.11.2024

49 VYpaBuenus tgx=b u ctgx=b 96.11.2024
5o DyHKIMK y=arccosx, y=arcsinx,
y=arctgx, y=arcctgx 27.11.2024
51 OyHKIMU y=arccosx, y=arcsinx,
y=arctgx, y=arcctgx 28.11.2024
£ dyHKIMKM y=arccosx, y=arcsinx,
y=arctgx, y=arcctgx 02.12.2024
53 Tpuronomerpudeckue ypaBHeHUs
CBOJISIIIMECS K alreOpandecKuM 03.12.2024
54 TpuroHomeTpuveckne ypaBHEHUs
CBOJISAIIUECS K aJIreOpandecKum 04.12.2024
Penienue TpUroHoMeTprUUECKUX
YpaBHEHHI METOZOM pa3JIOKEeHUs Ha
55 MHouTenu. [Ipumenenue 05.12.2024
OTPaHUYEHHOCTH TPUTOHOMETPHUECKUX
byHKIMA
56 Tpuronomerpuyeckue HepaBeHCTBA 09.12.2024
57 Tpuronomerpuyeckue HepaBEHCTBA 10.12.2024
KonTponbnas pabota Ned
58 "TpI/IFOHOMe”'[;pI/IIIeCKI/Ie YpaBHEHUS U 11.12.2024
HEpaBEHCTBA
59 ApudmMeTnIecKuii KOpeHb 12.12.2024 STI;KI):)I;CKHH 10k,
60 Apudmerndeckuii KOpeHb M-OU CTETIEHH




16.12.2024

61 CBoiicTBa KOpHEH cTeNeHH T 17122024
62 CBoiicTBa KOpHEH CTETICHU TT 18.12.2024
63 @yHKIMS Y= KOPEHb [1-0M U3 X 10122024
64 Kopens crenenu nm u3 HaTypaabHOTO

yucia 23.12.2024
65 CrerneHsb ¢ palioHaIbHBIM IIOKa3aTeleM 24.12.2024
66 CrerneHb ¢ paliOHATBLHBIM MTOKA3aTeIeM 95.12.2024
67 CBoiicTBa CTETICHH C PallMOHAIBHBIM

MoKa3aresneM 25.12.2024
68 CBoiicTBa CTENEHU C PALlMOHATIBHBIM

MOKa3aTeseM 26.12.2024
69 CBolicTBa CTENEHU € PALIMOHAIBHBIM

nokazaresem 09.01.2025

Konrtponsnas padora Ne5
70 ApI/I(bMSTI/I‘IeCKI/II/I KOPEHb I1-01 13.01.2025

CTETIeHU
71 HppanmoHanbHble ypaBHEHUS Mopaxopirt 11 e,

ppatio © YPABHEHIA. 14.01.2025  crp. 189

72 HppanroHanbHbIe YpaBHEHUS 15.01.2025
73 KonTtponbHas pabora Ne5

"ApudpmeTHuecKkuii KOpeHb M-0if 16.01.2025




crerenn"

74 [Noxa3zaTtenpHast GpyHKIHSA 20.01.2025

CrerneHb ¢ TPOU3BOJILHBIM
75 M 11 .5

IEWCTBUTEILHBIM II0KA3aTEIEM 21.01.2025 CP3IAIC LTI ¢1p
76 [Toxa3zaTenbHbIC YpaBHEHUS 99 01.2025
77 [TokazarenbHbIC YpaBHEHUS 93.01.2025
78 [Toka3zaTenbHbIC HEPAaBEHCTBA 97 01.2025
79 [TokasarenpHbIC HEPABEHCTBA 98.01.2025
80 Pemenne nokaszaTenbHBIX YpaBHEHUN

MOBBILICHHON CII0KHOCTH 29.01.2025
81 Penienune nokazarenbHbIX ypaBHEHHH

MOBBILIEHHON CII0KHOCTH 30.01.2025
82 Pemenne mokaszarebHBIX HEPABEHCTB

TIOBBIIIEHHON CIIO)KHOCTH 03.02.2025
83 KonrtponbHas pabora Ne6:

"IToka3zarenbHas pyHKIMA" 04.02.2025
84 Jlorapudm u ero cBoiicTa 05.02.2025
85 Jlorapudwm u ero cBoiicTBa 06.02.2025
86 Jlorapudmuueckas QyHKIUSA 1 €

CBOICTBa 10.02.2025
87 Jlorapudmuueckas GpyHKIUSA U €€




CBOMCTBA 11.02.2025
88 Jlorapudmuueckue ypaBHEHUS 12.02.2025
89 Jlorapudmudeckue ypaBHEHUS 13.02.2025
90 Jlorapudmuueckue ypaBHEHUS 17.02.2025
91 Jlorapudmuueckue ypaBHeHUS 18.02.2025
92 Jlorapudmuueckue ypaBHeHUS 19.02.2025
93 Jlorapugmmuueckue HepaBeHCTBA 20.02.2025
94 Jlorapudmuueckre HepaBeHCTBA 24.02.2025
95 Jlorapudmuueckre HepaBeHCTBA 25.02.2025
9 KonTponbnas padorta Ne7:

"Jlorapudmuueckas GyHKIIHS 26.02.2025
97 Apudmernueckas mporpeccus 27.02.2025
98 Apudmerndeckas mporpeccus 03.03.2025
99 ['eomeTpuyeckas nmporpeccus 04.03.2025
100 I'eomerpuueckas nporpeccust 05.03.2025
101 beckoneuno yObIBarommas




TCOMETPHUICCKAA MMPOTPCCCUA

06.03.2025

beckoneuHno yObIBarommas

102 reOMEeTpHYECKast TPOrpeccus 10.03.2025
103 Cymma 6GCKOHeleO yOBIBaromei

T€OMETPUUYECKON MTPOTPECCUU 11.03.2025
104 Cymma 6CCKOH6:-IHO yObIBaro1Iei

r€OMETPUUYECKON MTPOTPECCUU 12.03.2025
105 JIMHENHBIN U SKCIOHEHIIMAIbHBIN POCT.

Yucno e. Dopmyiia CI0KHBIX MPOIEHTOB 13.03.2025
106 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.

Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB 17.03.2025

Hcnonp3oBanue nporpeccuu uis
107 CLICHUS PEAIbHBIX 3a7a4 MPUKJIIATHOTO

EapaKTep ap HE pHICIa 18.03.2025

Hcnonp3oBanue nporpeccuu Iuist
108 iig;e;z; ;)eam,m,lx 3a/1a4 MPUKIIATHOTO 10.03.2025
109 JIMHENHBIN ¥ DKCIIOHEHIMAIIBHBIN POCT.

Yucino e. Dopmyna clI0KHBIX IPOLUEHTOB 20.03.2025
110 JIMHENHBIN ¥ SKCIOHEHIUAIIBHBIN POCT.

Yucino e. Dopmyina ClI0KHBIX IPOLUEHTOB 24.03.2025
111 Kontponbnas pabora Ne§:

"IlocnenoBarenbHOCTH U porpeccun” 25.03.2025
112 Onpenenenue npezaena GyHKIUH B

TOYKE ¥ (PYHKIUHU 26.03.2025
113 HekoTopsie cBOHCTBA HEMPEPHIBHBIX

byHKIHI 27.03.2025
114 3aaui 0 MTHOBEHHOW CKOPOCTH U




KacaTeJIbHOU K TpaduKy GyHKIUN

07.04.2025

115 ITonsiTue npou3BOAHOM 08.04.2025
116 [IpaBua BeIUKUCIECHUS MPOU3BOTHBIX 09.04.2025
117 [IpaBuiia BEIYKMCIICHHS IPOU3BOIHBIX 10.04.2025
118 VYpaBHeHHE KacaTeIbHOU 14.04.2025
119 VYpaBHeHHE KacaTeIbHOU 15.04.2025
120 [TpusHaku Bo3pacTaHust U yObIBaHUS

byHKIIUN 16.04.2025
121 [Tpu3naku Bo3pacTaHust U yObIBaHUS

byHKITUN 17.04.2025
122 Touku skcTpeMyma QyHKIMU 21.04.2025
123 Touku sxcTpemMyMa QyHKIUU 99 04.2025
124 Haubosnbiiee u HanMeHbIIee 3HAYCHUS

(GyHKLIHMU Ha OTpe3Ke 23.04.2025
125 Haubounbiiee u HauMeHbIIee 3HAUYCHUS

(byHKIMU Ha OTpe3Ke 24.04.2025
126 Ornpenenenne, TeOMETPUUECKUM CMBICTT

MIPOU3BOTHOM 28.04.2025
127 [IpousBoaHbIE AIIeMEHTAPHBIX (QYHKIIUN 29.04.2025
128 [TpousBogHast CyMMBI, TPOU3BEACHNUS,




YaCTHOTO Y KOMITO3UIIMH (DyHKITHIA 30.04.2025
129 [Tpon3BoiHas CyMMBbI, IPOU3BEICHMUS, 1

YaCTHOTO ¥ KOMITO3UIIMH (DyHKITHIA 01.05.2025

Kontponbnas pabora Ne9:
130 "[IpousBoaHas" 1 1 05.05.2025
131 [ToBTOpEHUE 1 06.05.2025
132 [ToBTOpEHME 1 07.05.2025
133 HroroBast KoHTpoIbHAs paboTa 1 1 08.05.2025
134 Wrorosas koHTpoJsibHasA paboTa 1 1 90.05.2025
135 IToBTOpEeHME 1 91.05.2025
136 HTorosslii ypok 1 99 05.2025

OBUIEE KOJIMYECTBO YACOB I10 136 11

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IprumeHeHue nporu3BOJHON K
UCCIIeIOBaHMIO (GYHKIUI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBI

[TpumeHeHne mpOU3BOTHON K

HCCIICAJOBAHUIO (1)YHKI_[I/II7[ Ha
MOHOTOHHOCTB U S3KCTPEMYMBbI

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

02.09.2024

03.09.2024

JJIeKTPOHHbIE

uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

https://www.resh.edu.ru/

https://www.resh.edu.ru/

[IpuMeHeHne nNpon3BOIHON K
WCCJICIOBAHMIO (QYHKITUI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

04.09.2024

[IprMeHeHne npon3BOIHON K
MCCIIEIOBaHUIO QYHKIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K
MCCIIeI0BaHUIO (DYHKIIMI HA
MOHOTOHHOCTb ¥ IKCTPEMYMBI
IIpuMeHeHne nNpon3BOIHOM K
UCCIIeIOBaHMIO (PYHKIUI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOoIbIIEero u

HaMMCHBIICTO 3HAYCHUA HerepLIBHOﬁ

(byHKIMU Ha OTpe3Ke

05.09.2024

09.09.2024

10.09.2024

11.09.2024

Haxoxnenne HanOoIbIIero u



https://www.resh.edu.ru/
https://www.resh.edu.ru/

HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKIMH Ha OTpe3Ke

12.09.2024

10

11

Haxoxnenue HanOOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanboIbIIero u
HAMMEHBIIETO 3HAUYCHUS HEIIPEPhIBHOM
(GyHKINM Ha OTpe3Ke

Haxoxnenne HanOoIbIIero u
HAMMEHBIIETO 3HAUYCHUS HETIPEPHIBHOM
(GyHKIMM Ha OTpe3Ke

16.09.2024

17.09.2024

18.09.2024

12

Haxoxneaue HaubobLIero u
HAUMEHBIIIETO 3HAYCHUS HEPEPBIBHOM
(GYHKIIUU HA OTpE3Ke

19.09.2024

13

IIpumenenre npou3BOIHOM IS
HAXOK/ICHUS HAWTYYIIIETO PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

23.09.2024

14

15

16

IIprMeHeHne nporu3BOIHOMN ISt
HaXO0XJACHUS HAWTYUIlIerO PEIICHUS B
MPUKJIAJIHBIX 3a/1a49ax

IIprMmeHeHne nporu3BOIHOMN ISt
ONPEAEIEHUS CKOPOCTH U YCKOPEHUS
mpoliecca, 3aIaHHoro GopMyYIIOi UITn
rpaduxom

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mpoliecca, 3aIaHHoro GOpMYIIOi UITn
rpadpukom

24.09.2024

25.09.2024

26.09.2024




17

Komnosunus ¢pyHkuumit

30.09.2024

18 Komnosunus ¢pyHkuumit 01.10.2024
19 Kommozurust ¢hyHKimii 02.10.2024
20 I'eomeTrpuueckue oOpa3sl ypaBHEHHIA Ha

KOOPJIMHATHOM TIJIOCKOCTH 03.10.2024
21 I'eomeTpuueckue oOpa3sl ypaBHCHHI Ha

KOOPJAMHATHOM TIJIOCKOCTH 07.10.2024

KonTponbnas pabota Nel:
22 I/IccnenOBalilfe GyHKIUI ¢ TOMOIIBIO 08.10.2024

MIPOU3BOTHOU
23 [TepBooOpaznas 09.10.2024
24 [TepBooOpaznas 10.10.2024
25 [TpaBuiia Hax0XkIeHUs IEPBOOOPaA3HOI 14.10.2024
26 [TpaBuiia Hax0XkIeHUS IEPBOOOPaA3HOI 15.10.2024
27 [Tmomaas KpUBOJIMHEHHON TpaIeluu

16.10.2024

[Lnomane KpUBOIMHENHOW TPaAIECLIUH.
98 Brruncnenue onpenenéHHOro

uHTerpaia no ¢popmyie Herorona- 17.10.2024

JletiOHMIIa
29 [Ipumenenne nnTerpana s




HAXOKJCHHUS TUIOINAACH TUIOCKUX (PUTYp

21.10.2024

30 Brruncnenue 065eMoB Tel 99 10.2024
31 [Ipumepsl perieHuii
nuddepeHIATbHBIX YPaBHEHUH 23.10.2024
39 [Ipumeps! perienuin
Qg depeHIraIbHbIX ypaBHEHUN 24.10.2024
MaremaTtrueckoe MOJEIUPOBAHKE
33 PEATBHBIX MPOIIECCOB C HOMOIIII?JIO 98.10.2024
Qg epeHIraIbHbIX ypaBHEHUN
34 KonTponbnas pabota No2:
"[TepBooOpasHas 1 uHTETpan" 29.10.2024
35 Tpuronomerpudeckue GyHKINU, HX
CBOICTBA U TpaduKH 30.10.2024
36 Tpuronomerpudeckne QyHKINU, HX
CBOMCTBA U Tpaduku 31.10.2024
37 Tpuronomerpudeckue GyHKINU, UX
CBOWCTBA U rpaduKu 05.11.2024
38 Tpuronomerpudeckne GyHKINU, HX
CBOMCTBA U Tpaduku 06.11.2024
39 Tpuronomerpudeckue GyHKINU, UX
CBOMCTBa U Tpaduku 07.11.2024
OT160p KOpHEH TPUTOHOMETPUUYECKHX
40 YPaBHEHHUH C HOMOI.I.UjIO 11.11.2024
TPUTOHOMETPHUYECKOU OKPY>KHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX
41 YPaBHEHHUH C IOMOILBIO 12.11.2024

TPUT OHOMCTpH‘-ICCKOﬁ OKPY’KHOCTHU




OT160p KOpHEH TPUTOHOMETPUUECKHUX

42 ABHEHUH C MOMOIIBIO

Z[I))HFOHOMGT‘queCKLgﬁ OKPY>KHOCTH 13.11.2024

OT60p KOpHEN TPUTOHOMETPUUECKHUX
43 YpaBHEHUH C HOMOH.HjIO 14.11.2024

TPUTOHOMETPHUYECKOU OKPY>KHOCTH
42 Penrenue TpuroHOMETpHYECKUX

HEPaBEHCTB 18.11.2024
45 Penienne TpUroHOMETPHUUECKUX

HEPaBEHCTB 19.11.2024
16 Pemienne TpuroHOMeTpU4YECKUX

HEPaBEHCTB 20.11.2024
47 Penienne TpUroHOMETPHUUECKUX

HEPaBEHCTB 21.11.2024

Konrtponsnas padora Ne3: "I'paduxu
48 TPUTOHOMETPUYECKUX (QYHKIIHM.

TII)JI/IFOHOMCTI])Z)I/I‘ICCKI/IC i}e/pa;eHCTBa" 25.11.2024
49 OCHOBHBIEC METO/IBI PEIICHUS

MOKa3aTeIbHBIX HEPABEHCTB 26.11.2024
50 OCHOBHBIEC METO/IBI PEIICHUS

MOKa3aTeIbHBIX HEPABEHCTB 27.11.2024
51 OCHOBHBIE METO/IbI pEILICHUS

MIOKAa3aTeIbHBIX HEPABEHCTB 28.11.2024
59 OCHOBHBIEC METO/IBI PEIICHUS

MOKa3aTeIbHBIX HEPABEHCTB 02.12.2024
53 OCHOBHBIE METO/IbI pEeILICHUS

norapu(pMUIECKIX HEPABEHCTB 03.12.2024
54 OcHOBHBIE METO/BI PELLIEHUS




norapu(pMHUECKUX HEPABEHCTB

04.12.2024

OcCHOBHBIE MCTOJBI pCHICHUA

> Jorapu(pMHUUECKUX HEPABEHCTB 05.12.2024
56 OCHOBHBIE METO/IBI PEIICHHS

Jorapu(pMHUECKIX HEPABEHCTB 09.12.2024
57 OCHOBHBIE METO/IbI PEIICHUS

UPPALMOHATIbHBIX HEPABEHCTB 10.12.2024
58 OCHOBHBIE METO/IbI pEILICHUS

UppaLMOHAJIbHBIX HEPABEHCTB 11.12.2024
59 OCHOBHBIE METO/IbI pEILICHUS

HUPpALMOHATILHBIX HEPABCHCTB 12.12.2024
60 OCHOBHBIEC METO/IbI PEIICHUS

UpPpaLMOHATIbHBIX HEPABEHCTB 16.12.2024

['pauueckue METO/IBI peLIeHus
61 .

UppalMOHATIbHBIX YPaBHEHUM 17.12.2024

I'paduueckue MeTObI perIeHus
62 .

VPPaLMOHATIbHBIX YPaBHEHUM 18.12.2024
63 I'paduaeckne MeTOBI pemeHHs

MOKa3aTeJIbHBIX YPAaBHEHUI 19.12.2024
64 I'paduueckue MeTObI perIeHus

MIOKa3aTeIbHBIX HEPABEHCTB 23.12.2024
65 I'paduueckue MeTo bl pereHus

JOrapupMHUUECKUX YpaBHEHUI 24.12.2024
66 ['padrueckue METO B! peIIeHUS

norapu(MUIECKIX HEPABEHCTB 25.12.2024
67 I'paduueckue MeTo bl perieHus

JorapupMHUUECKUX HEPABEHCTB 26.12.2024
68 ['padmaeckre METOIBI PEIICHHS




MOKA3aTebHBIX U JOTapU(YMHUUECKUX
ypaBHEHUU

09.01.2025

69

70

71

I'paduueckue MeTo Bl pemeHus
MOKA3aTeNbHBIX U JOTapU(YMHUUECKUX
YpaBHEHU I

['padmyeckue METOABI peLIeHHs
MOKAa3aTeIbHBIX U JOrapu(GMUUECKUX
HEPaBEHCTB

['padmyeckue METOABI peLICHHS

IIOKa3aTCJIbHBIX U J'IOFapI/I(bMI/I‘ICCKI/IX
HCPABCHCTB

13.01.2025

14.01.2025

15.01.2025

72

KonTtponpsHas padora Ne4:
"HppaunoHaibHble, TOKa3aTeIbHbIC U
norapupMHuUECKre HepaBeHCTBRA"

16.01.2025

73

MHO0kecTBO KOMIIIEKCHEIX YHCEN
KommiekcHbie uncna. Anredpanyeckast
U TpUrOHOMETpUYeckasi GopMbl 3aUCH
KOMIUIEKCHOTO YHCIIa

20.01.2025

74

75

76

KommiekcHpie uncna. Anredpanyeckas
U TpUrOHOMETpUYeckasi GopMbl 3alHCH
KOMILJIEKCHOTO YHCIIa

Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH
Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH

21.01.2025

22.01.2025

23.01.2025

77

78

N300pakeHne KOMIUJIEKCHBIX YnCel Ha
KOOPJAMHATHOM IIOCKOCTH

I/I306pa)KCHI/IC KOMIIJICKCHBIX YUCCJI Ha

27.01.2025




KOOPAMHATHOW INIOCKOCTH

28.01.2025

®opmyna Myaspa. Kopuu n-oit

7 CTETICHU U3 KOMILJIEKCHOTO Yhciia 29.01.2025
80 ®opmyna Myaspa. Kopuu n-oit

CTEIICHU U3 KOMILICKCHOT'O Yhcia 30.01.2025

[IpumeHeHHEe KOMITICKCHBIX YUCEI JUIS
81 pemeHust pU3MIECKuX U 03.02.2025

T€OMETPUUYECKHX 3a/1a4
82 KonTtponpHast padota Ne5:

"KomrekcHbie uncna" 04.02.2025
83 Harypanbnble u nemnsie yrcna 05.02.2025
84 HarypanbHble u nensie yucna 06.02.2025
85 [IpumeHeHre TPU3HAKOB JICTUMOCTH

IIEJTBIX YHCEI 10.02.2025
86 [TpuMmeHeHre TPU3HAKOB IETUMOCTH

LEJIBIX YUCET 11.02.2025
87 [IpumeHeHre MPU3HAKOB JACITUMOCTH

nenbix yncenr: HOJ[ u HOK 12.02.2025
88 [TpuMmeHeHre TpU3HAKOB IETUMOCTH

nenbix ancenr: HOJ[ u HOK 13.02.2025
89 [IpumeHeHne MPU3HAKOB AETUMOCTH

LEJIbIX YHCEJI: OCTATKU 110 MOJIYJIIO 17.02.2025
90 [TprMeHeHne TPU3HAKOB JICTHMOCTH

HEJIBIX YHCEII: OCTATKU 110 MOJTYITIO 18.02.2025
01 [IpumeHeHne MPU3HAKOB AETUMOCTH

[EJIBIX YHCeNT: aaropuT™M EBkinaa s 19.02.2025




PCIICHHMA 3a4a4 B LCJIbIX YHUCIAX

92

93

Kontponbnas padora Ne6: "Teopust
1enbIx yucen"
OCHOBHBIE METO/IbI PEILICHUSI CUCTEM U

COBOKYITHOCTEH palioHaIbHBIX
ypaBHEHUU

20.02.2025

24.02.2025

94

CucremMa 1 COBOKYITHOCTh YpaBHEHUI.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

25.02.2025

95

CucremMa 1 COBOKYITHOCTh YpaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIC/ICTBHS

26.02.2025

96

97

98

OCHOBHBIE METO/IbI PELLICHUS CHCTEM U
COBOKYITHOCTEN MppalMOHAJIbHbBIX
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEM MOKa3aTEIbHbIX
YpaBHEHUU

OcCHOBHEBIC MCTOABI pCICHUA CUCTEM U

COBOKYITHOCTEM MOKa3aTeIbHbIX
YpaBHEHUU

27.02.2025

03.03.2025

04.03.2025

99

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH Jlorapu(pMHUUECKUX
YpPaBHEHUNU

05.03.2025

100

101

OcHOBHEBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEH Jlorapu(pMHUUECKUX
ypaBHEHUU

HpI/IMCHCHI/IC CUCTEM K PCUICHUIO

06.03.2025




MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4y 13
pa3anyYHbIX 00JacTel HayKu U
peasibHO JKU3HU, HHTEPIIPETALIHS
MOJTyYEHHBIX PE3yJIbTaTOB

10.03.2025

102

[IpuMeHeHue cucTeM K peleHuo
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4y 13
pa3InyYHbIX 00JacTel HayKu U
pealibHO JKU3HH, HHTEPIIPETALIHS
MOJTyYEHHBIX Pe3yIbTaTOB

11.03.2025

103

[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTUYECKUX 3ajay U 3a7a4 u3
pa3INyYHbIX 00JacTel HAyKu U
peanbHOM KU3HU, HHTEPIIpETalus
MOJIyYEHHBIX PE3YJIbTATOB

12.03.2025

104

Kontponbnas padota: "Cucremsr
palMoHATBHBIX, UPPAIIMOHATBHBIX
NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
ypaBHEHHH"

13.03.2025

105

106

107

PanuonaneHbIE ypaBHEHHUS C
rapameTpamu

PannonanbHbIe HEpaBEHCTBA C
napaMeTpamu

PannonanbHbIe cUCTEMBI ©
napameTpamu

17.03.2025

18.03.2025

19.03.2025

108

109

WppanmonanbHble ypaBHEHUS,
HEPaBEHCTBA C MMapaMeTpaMu
HppannoHaibHble CUCTEMBI C
napameTpamu

20.03.2025

24.03.2025




110

IToka3arenbHble ypaBHEHHS],
HEpaBEHCTBA C MapaMeTpaMu

25.03.2025

111

112

IToka3aTenbHBIC CHCTEMBI C
napameTpamu
Jlorapudmudeckue ypaBHEHHS,
HEpaBEHCTBA C MTapaMeTpamMu

26.03.2025

27.03.2025

113

Jlorapudmuueckre CUCTEMEI C
napaMeTpamu

07.04.2025

114

115

TpuronomeTpuyeckue ypaBHEHHUS C
napaMmeTrpamu

TpuronomeTpruyecKue HEPaBEHCTBA C
napaMeTpamu

08.04.2025

09.04.2025

116

TpUroHOMETpUYECKUE CUCTEMBI C
napameTpamu

10.04.2025

117

118

119

120

IToctpoenune u uccinegoBaHue
MaTeMaTUYECKUX MOJENEeN peabHbIX
CUTyalui C MOMOUIBIO YPABHEHUH C
rapameTpamu

ITocTpoeHue u uccinenoBaHue
MaTEMaTUYECKNX MOJEIIEH peabHbIX
CUTYallMil C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpamMu

[TocTpoenue u nccnenoBanue
MaTEeMaTU4YECKUX MOJEIIEH peabHbIX
CUTYyallMil C TOMOIIBIO CUCTEM
YpPaBHEHUH ¢ TapamMeTpamMmu

KonTtponbhas padora Ne7: "3anauu ¢
napaMmerpamu”

14.04.2025

15.04.2025

16.04.2025

17.04.2025




121 [ToBTOpenue, 06001ICHNE,
cucTeMaTu3alus 3HaHui: "YpaBHeHUs" 21.04.2025

122 [ToBTOpeHnue, 06001ICHNE,
cucreMaTtu3alus 3Hanuit: "YpaBuenus" 22.04.2025

[ToBTOpEHME, 0600IIECHUE,
123 cUCTeMaTH3aIus 3HaHWi: ""Y paBHECHUS. 1

. 23.04.2025
CucreMbl ypaBHEHUN

[ToBTOpEHHE, 0000IICHUE,
124 cucTeMaru3anus 3HaHWil: 1

" | 24.04.2025
Hepagsencrtpa

[ToBTOpenue, 06001ICHNE,

125 f':I/ICTeMaTI/I?;aHf/'I?I 3HAHUHN: 1 98.04.2025
Hepagsencrtpa

[ToBTOpenue, 06001ICHNE,
126 CUCTEMAaTH3aIMs 3HAHUN: 1

" " 29.04.2025
HepasenctBa

[ToBTOpenue, 06001IIEHNE,
127 CHUCTEMAaTH3alMs 3HAHUH: 1

Y . " 30.04.2025
[IpousBoaHas 1 €€ npuMeHEHUE

[ToBTOpenue, 06001IEHNE,
128 CHUCTEMAaTH3alMs 3HAHUH: 1

" . " 01.05.2025
IIpon3BoHas u €€ NpUMeHEHNE

[ToBTOpenwme, 0600IIEHNE,
129 CHUCTEMAaTHU3aIMs 3HAHUH: 1

" . " 05.05.2025
IIpon3BoHas u €€ NpuMeHEHNE

[ToBTOpenwue, 0600IIEHNE,

130 cucTeMarm3anys 3HaHwi: "MHTerpat u 1 06.05.2025

ero npuMeHenue"




[ToBTOpenue, 06001ICHNE,

131 1
3 cucreMaru3anus 3HaHui: "OyHkmun" 07.05.2025
132 [ToBTOpeHnue, 06001ICHNE, 1
cucremaru3anws 3HaHui: "OyHkmun" 08.05.2025
133 [ToBTOpEHME, 0600IIECHUE, 1
cucreMaru3anus 3HaHui: "OyHkn" 19.05.2025
134 l'onoBast KoHTpOIBHAS paboTa 1 1 90.05.2025
135 l'onmoBas koHTposbHAsS paboTa 1 1 91.05.2025
136 [ToBTOpEeHME, 0000IICHUE, 1
cucTeMaru3anus 3HaHuil 22.05.2025
OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Maremaruka. ['eomeTpust; yriyonerHoe ooyuenue, 10 kmacc/ Mep3msik AL,
Homwuposckuii [.A., ITossikoB B.M.; nox peaakmuei [Togonsckoro B.E.,
OO611ecTBO C OTPaHUYECHHON OTBETCTBEHHOCTHIO M3 1aTeNbCKUM LICHTP
«BEHTAHA-TI'PA®y»; AxunonepHoe oomectBo «M3narensctBo «IIpocBemienne»
* Matemaruka. ['eomeTpust; yriyonenHoe o0yuenue, 11 kmace/ Mepsznsk A.T'.,
Homuposckuii [I.A., ITonsikoB B.M.; mox peagakuueii [logonsckoro B.E.,
OO0111eCTBO ¢ OTPaHUYEHHOW OTBETCTBEHHOCTHIO M31aTENbCKUI HEHTP

«BEHTAHA-I'PA®»; AxunonepHoe o6mectBo «M3narensctBo «IIpocserieHue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






