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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHalIU3a» SBISETCS
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 MBIIUICHUE O0y4YarolUXCsl HA YPOBHE, HEOOXOIUMOM
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 MaTeMaTH4eckoil popme.

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,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX 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 HCTUHHOCTH, JOKAa3bIBAThH
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCy’KIaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueOHOro kypca «Anredpa M Hayala MaTeMaTUYECKOTO
aHanM3a» 00ydYaroIuecs MOMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEpPIIPETallud  TOJYYEHHBIX  pELIeHHMH, 3HAaKOMSTCSI C  IpUMepaMu
MaTeMaTHUECKUX 3aKOHOMEPHOCTEHl B TMpUpOAE, HAyKe M HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATENIBbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yercss Kak uepe3 Yy4eOHbId MaTepual, CHOCOOCTBYIOIINN
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M uepe3 crnenuuky ydeOHOMH
JEeSATENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH H OTBETCTBEHHOCTH 32 TIOJYYCHHBIN
pe3ysbTar.

B ocHoBe MeTomuku oOydeHHs] anreOpe W HavajlaM MaTeMaTHYeCKOTO
aHaJln3a JISKUT ACSITEIbHOCTHBIN MPUHIUI 00yUYESHHUS.

B crpykrype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COJepKATeIIbHO-MEeTOANYecKre TuHuM: «Yncna
U BBIYUCIICHU», «DyHKIUU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHoxecTBa © JorTMKa». Bce ocHOBHbBIE



COJEPKATENbHO-METOANYECKHE JHHUM HW3Y4aroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT JIpyra W MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBI KypC SIBISICTCS WHTETPATUBHBIM, TIIOCKOJIBKY OOBEeIUHSIET 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
INIMPOKUM MATEMAaTHYCCKUM aIlapaToM, Y HUX MOCJIEIOBaTeIbHO (popMupyeTcs u
COBEPIIICHCTBYETCS yYMEHHE CTPOUTh MAaTEMaTHYEeCKYI) MOJEIh pPEalbHOM
CUTYaIluH, PUMEHSITh 3HAHUS, MOJTYUYCHHBIE TIPYU U3YYCHUH y4eOHOTO Kypca, IS
peIleHusI CaMOCTOSITETFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKOW 3a7aui, 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€ BHUMaHuUE  yaensieTcss  (POPMUPOBAHUIO  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 OOYYalOIIMMCSI MHOXKECTBAa HaTypajbHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTAaTKaMU Ha MHOXKECTBE LIEJBIX YHCEN, OCOOble 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 MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeaCTaBIeHNE O €IUHCTBE MATeMAaTUKH KaK HayKH W € POJiH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» pEAIM3yeTCs] Ha MPOTSIKEHUH BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKIIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. B
pesynbprare 0OydJaromuecss OBIAAEBAIOT PAa3MYHBIMA METOAAMH  PEIICHUS
palMoHaNbHBIX, HMPPAIMOHANbHBIX, IOKA3aTeJbHbIX, JIOTAPUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkammx mnapametpol. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS MpPH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJEHUE HauOOJbIINX U HAMMEHBIIUX 3HAYEHUN (PYHKIIHH.
Jannast copepkarenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPpPAIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
collepKallluX CTerneHu W Jorapudmel. brarogaps m3yudeHuio anredGpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJIE€ PABEHCTB M HEPABEHCTB. AJreOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM U TpaduKu» TECHO
nepersieTaeTcs ¢ APYTUMH JIMHUSAMHU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHNs MaTepuana. M3yueHue creneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKIUHU IS peuIeHus 3a7ad 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
pa3NUYHBIMU BEJIMYMHAMH, MCCIEAOBaTh IMOJYyYEHHbIE (YHKUWU, 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 Ppa3BUTHIO AINTOPUTMUYECKOTO MBIIUIEHUS, CHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Havana MareMaTnyeckoro aHalin3a» MO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TAK M NPHUKJIAJHBIX 3a]ad,
JOCTYIHBIX OO0YyYarolMMCs, TaK KaK y HUX TMOSIBISIETCS BO3MOXXHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHUSI MaTeMaTHYECKUX MOJENEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIILICHUS, (OPMUPOBAHUIO YMEHHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecst y3HaIT O



BBIIAIOIIMXCST pe3yJibTaTaX, IMOMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKU, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYecKas TMHUA «MHOXKECTBA U 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
MaTeMaTHUKd W €€ TPUIOKEHHH, OHM CBA3BIBAIOT pa3Hble MaTEeMaTHUYECKHE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOydarolmeMmycss IOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT TpU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTHUYECKON JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIICHUS
00y4aroIuXxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYKICHUS Ha OCHOBE JIOTHUECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIICHUSI.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
cocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOEHUS MOJENEH peallbHbIX
CUTyalluii, HCCIEeNOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJabTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MPOrpaMMbl, TIOCKOJIBKY BECh MaTepHal
y4eOHOro Kypca WIMPOKO HCIOJB3YeTCs AJIs pelIeHUs NpUKIaAHbIX 3axad. llpu
pEIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydaroluecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pEIICHUs MPHUKIAIHBIX 3ajad
OpraHu3yeTcsl B Ipolecce U3yUeHHs BCEX TEM YUeOHOro Kypca «Anredpa 1 Havyana
MaTEMaTUYECKOTO aHATN3ay.

Ha wu3ydenne yueOHOro Kkypca «AnreOpa M Hayaja MaTeMaTHYECKOTO
aHanu3za» orBoautcs 272 vaca: B 10 knacce — 136 vacoB (4 vaca B Henento), 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
pellIeHus MPUKIIAIHBIX 3a7a4 U3 Pa3JIUYHbIX OTpaciel 3HAHUN U PeabHOM KU3HM.

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

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

Apudmernueckuii KOpeHb HaTYpaJbHON CTEIICHH M €TI0 CBOMCTBA.

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

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TAaHI€HC, KOTAHT€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHUCJIOBOTO apryMeHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M ypaBHEHUs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

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

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIE METOJIbI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

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

Jorapu(pMUYECKUX ypaBHEHHI.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellleHre TpUroHoMeTpuYEeCKUX ypaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCJIIEHUE €T0 3HAYEHHUS, NIPUMEHEHUE ONpPENEIUTENs sl peleHus
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 W HEpaBEHCTB. lIpriMeHeHHe ypaBHEHMII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
KU3HU.

DOyHkuuu U rpapuku

OyHkus, crnocoObl 3amanus (yHKIuMM. B3auMHO 0O0paTHblEe (YHKIMH.
Komnosummst pynkiuii. I'paduk  QyHkmu. DineMeHTapHble MpeoOpa3zoBaHUs
rpadukoB QyHKIIHIA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIUMU. MaKCUMyMbl U MUHHUMYMBI
¢yukun. Hanbonpliee 1 HauMeHbllee 3HaYeHUs] (PYHKIMU Ha IPOMEXKYTKE.

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

CrenenHast pyHKIMS ¢ HATypaJbHBIM U I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM CTENEeHM Kak (YyHKIUH OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

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

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocmenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIEN0BATENBHOCTH. MCTOpHsST BO3HMKHOBEHHSI MAaTEMATHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas ¥ reoMeTpruueckas mporpeccuu. beckoneyHo yObiBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOILIEH reOMETPHUYECKON
MPOrpeccru. JINHENHBIM U 3KCIOHEHIHAIBHBIN pocT. Hucio e. @opMyra CII0KHBIX
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 Il PELICHUs HEPAaBEHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

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

[TpousBogubie  anmemeHTapHbiX  ¢GyHkiuil.  [IpousBomHas ~ CyMMbl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB M SBIICHUM, NPU PEIIEHUM 3a4ad W3 JPYTHUX
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
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. AnreOpavdeckas M TpUTOHOMETpUYecKkas (HOpMbI
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 JIs1 PEIICHHs] (PU3NUYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

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

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PellieHne TpUuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJZIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTEIbHBIX 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 TPaPUKu

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, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHW 3aad U3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre POU3BOJHON K MCCIEAOBAaHUIO (YHKIMII HA MOHOTOHHOCTb 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 (HOPMYJIION Wi TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna Haxoxk1eHHs TepBOOOPA3HbIX.

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

[TpumeneHne uHTErpajsa A HAXOXKICHUS IUIOIIAZeH MIoCKuX ¢Guryp 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 H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJCHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHU C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTHUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCy ACHUI, BOCHIPUUMYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3J0pOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIIOOUS, HHTEpEC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh ¥  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHUIO W
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 COCTOSIHUE MPUPOJHON M COIUMATIBLHON
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>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeUeCKOW MesATEebHOCTH, 3TaroB €&
Pa3BUTUS M 3HAYUMOCTH JUIsl DPa3BUTHUS LUBUJIW3AIMU, OBJIAJEHUE SI3BIKOM
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 JeiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISIBJIAIT M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU ITPOBOJIMMOIO aHAJIN3a;

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

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

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

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(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
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3y, aAPTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEeKTaMu, SIBJICHUSIMHU, TIPOILIECCAMU;

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

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMIpOILlECCa, a TaKXKE BBIIBUraTh
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 WHEOOPMAIMIO PA3IUYHBIX BHUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUPOBAaTh MH(POPMALIUIO, MPEICTABIATh €€ B pa3IUYHbIX (popMmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUSA

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 MOJTYYEHHBIN pE3yJIbTaT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYKIEHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapyKMBaTh Pa3jM4Me M CXOJCTBO IMO3UILIUNA, 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 YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(OpMAIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENLHONW  pedeKkcuu KaK  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PELICHUH 3a]1ayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIIbHOCTH, HAXOUTh OLIHOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, NPUHUMATh II€JIb COBMECTHOMU
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pactpeicisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYXIaTh MPOLECC M pe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOM JACHCTBHUS C JIPYTMMHU YJIEHAMH KOMAaH[bI, OLICHUBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy o0yuenus B 10 kiacce oOy4aromuics TOJYYHUT CIIEIYIONIUE
MIPEIMETHBIC PE3yJIbTAaThl IO OTACIBHBIM TeMaM pabouell mporpamMmbl Y4eOHOTO
Kypca «Anrebpa U Hauaja MaTeMaTHYECKOT0 aHATN3a:

Yuciia ¥ BBIYUCTICHUSA:

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

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

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



CBOOOJHO OMEpUPOBATHh MOHATHUEM: CTEMEHb C LENbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

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

CBOOOJIHO OIEPUPOBATH MOHATUEM: CTEIIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YHUCJIOBOTO apryMEHTAa;

ONEPUPOBATH MOHATUAMH: APKCUHYC, APKKOCHHYC M apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHUSA-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh pPa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX U JAPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPEACIIUTENN Ul PELIEHUs CHUCTEMBl JIMHEWHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALlMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIPEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOPHSIMHU Il MpeoOpa3oBaHUs
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

CcBOOOJIHO ONEpUPOBATh MOHATHUAMU: HppalMOHAIbHbIC, MOKa3aTelIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



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, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBUIO 3a/ayd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMHU: (PYHKILHS, CIIOCOOBI 3a/aHusl (PyHKLUH,
B3aUMHO 0OpaTHble (QPYHKIUHU, KOMHOO3ULMUSA (QyHKUMNA, rpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE IPeo0pa3oBaHus 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 (DYHKIIMU, 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 KOpHs N-Oi CTeneHW Kak (PYHKIMM OOpaTHOM CTEneHu ¢
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

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

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi TeOMeTprUUecKas Iporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUSMU: MOCIEIOBATENLHOCTD, CIOCOOBI 3a/1aHNUs
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENPEpPhIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka pyHKINH, aCUMITOTHI Tpaduka QyHKIHNH;

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 MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO M 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
IPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX yUYE€OHBIX MPEAMETOB;

CcBOOOJHO OIEPHPOBATh TMOHSATHUSIMU: OIpEAeICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHLHBIC
YpaBHEHHUS 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,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK naTypasbHBIX 4Mcen sl peleHus 3a1ad, NPUMEHSTh
anroput™m EBkina;

CBOOOMHO OMEpHUpPOBATh TMOHITHEM OCTaTKa IO MOIYJI0, 3aliChIBaTh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(PMETHICCKUE OTepaIiil ¢ 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;

OCYUIECTBJISATH OTOOpP KOpPHEH TpH pEIIEHWH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUU U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKre U  TPUTOHOMETPUYECKHE YpaBHEHHUS W  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
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HX CHUCTEMBI II0 YCIIOBUIO 33/a4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJIB30BAHUEM alllapara aireopsl,
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UIIMU ABYX (DYHKIIHIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
bynKmii;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOIIECCOB.

Hauasa mateMaTH4eCKOro aHa/IM3a:

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 4YHUCI€ COLUAIbHO-DKOHOMUYECKMX, 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 popmyne Horotona-JleliOnua;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMsl Bcero Kontporenvie  Ipakririeckue o0pazoBaTe/bHbIC
padoThI padoThI pecypenr
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.
1 MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 24 1
HepaBeHCTBAa. CUCTEMBI TIMHEUHBIX
YpaBHEHUI
5 Oynkuun u rpapuku. CreneHHas GyHKIUS C 12 1
L[EJIbIM TI0Ka3aTeNIeM
3 ApudmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
HppanmonanbHble ypaBHEHUS
4 ITokazarenbHast pyHkuus. [lokazarenbHble 10 1
YpaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUs
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBable pynkuuu. [IponszBoanas 20
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n MPOrpaMMbl Bcero Kontporenpie  IMpakriieckue odpa3oBaTejbHbIE
padoThI padoThI pecypeni
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 UHTETpaI 12 1
3 I'paduku TPUrOHOMETPUUECKUX (HYHKITHA. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 HppanuoHaibHbie, TOKa3aTeIbHBIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KommiekcHbie uncna 10
6 HatypanbHble u iensle uncia 10
CucTeMbl paniMOHATFHBIX, UPPAIMOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHHUN
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KVJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Kourpoabsnbie IIpakTnueckue
n/n Bceero H3yYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 MHOXeCTBO, oTepaluy HajJl MHOKECTBaMHU 1
M UX CBOMCTBA 04.09.2023
2 narpaMmel Diiiepa-Benna 1
Jlutarp P 04.09.2023
[IpuMeHEeHHE TEOPETHKO-MHOKECTBEHHOTO
3 1
anmapara Jjs pelueHus 3a1a4 07.09.2023
PanmonansHele unciaa. OOBIKHOBEHHBIE U
4 JIECATUYHBIE APOOH, IIPOICHTHI, 1
ap p 07.09.2023
OCCKOHEYHBIC TIEPHOANYSCKHE IPOOH
PanmonansHele unciaa. OOBIKHOBEHHBIE U
5 eCATHYHBIEC IPOOH, IIPOLICHTHI, 1
A APODI, TIPOTt 11.09.2023
OecKOHEUYHbIE IEPUOANYECKUE APOOH
[Ipumenenue qpobeit 1 NPOLEHTOB IS
6 1
pelieHust NpUKIaAHbIX 3a7a4 11.09.2023
[Ipumenenue apobeii u IPOIEHTOB IS
7 1
perieHust TPUKIATHBIX 3a7a9 14.09.2023
JleficTBUTENbHBIC YKCla. PaliioHaabHBIE
8 1
UppalMOHATILHBIE YKCIIa 14.09.2023
9 ApudmeTrrueckue ornepaum ¢ 1
NENCTBUTEILHBIMU YUCIIAMHU 18.09.2023
10 Moaynb JeHCTBUTETHLHOTO YHCIIA U €r0 1




CBOMCTBA

18.09.2023

11

12

13

[TpubnuxEHHBIC BRIYUCIICHUS, TIPaBUIIa
OKPYIJICHMS, IPUKHIKA U OLIEHKA
pe3yJibTaTa BBIYMCIEHUN

OCHOBHBIE METOBI PELICHUS LENIbIX U
JIPpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

OcCHOBHBIE METOBI PELICHUS LENbIX U
JIpOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

21.09.2023

21.09.2023

25.09.2023

14

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JNPOOHO-PaLMOHAJIbHBIX YPaBHEHUHN U
HEpPaBEHCTB

25.09.2023

15

16

17

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOro4JIeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

MHoOro4ieHs! ¢ HeNbIMA KO PHUIIUEHTaAMH.

Teopema Buera

Pemenue cucrem JIMHENHBIX YpaBHEHUN

28.09.2023

28.09.2023

02.10.2023

18

19

20

Pemenne cucreM TMHEHHBIX ypaBHEHUN

Martpuua cucTeMsl JINHEWHBIX YPAaBHEHUMN.
Onpexnenurens MaTPUIBI 2X2, €T0
T€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYEHUS

Onpenenurens MaTPUILBI 2X2, €T0
T€OMETPUYECKHI CMBICI U CBOMCTBA;

02.10.2023

05.10.2023

05.10.2023




BBIYHCIICHHUC €TI0 3HAYCHU A

21

22

IIpuMeHeHne onpenenuTes Ui peIeHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO
CHUCTEMbI JINHEHHBIX YPaBHEHU

09.10.2023

09.10.2023

23

Pemrenne npukiiagHbIxX 3a1a4 ¢ IOMOILIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUI

12.10.2023

24

25

26

KontposbHas padota: "PanronanbHbie
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUH"

OyHKIHSL, CIOCOOBI 3aaHus QYHKITUH.
B3aumHo oOpaTHbIe QYHKITHH.
Komnosurus dyHkiuit

I'paduk pyHkumu. dnemMeHTapHbIC
npeoOpa3oBaHus rpagukoB GyHKIMH

12.10.2023

16.10.2023

16.10.2023

27

28

29

30

OO6acth ornpeesieHuss © MHOXECTBO
3HaueHuil pyHkuuu. Hymu pyHkimm.
[IpoMexyTKH 3HaK IOCTOSTHCTBA

YérHble 1 HeUETHBIE (PYHKLINU.
[lepuoanueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

MaxkcuMyMbl © MUHUMYMBI (DYHKITHH.
HauOonpiiee 1 HauMeHblllee 3HaYCHNE
(GYHKINU Ha TPOMEKYTKE

Jluneiinas, KBaApaTuyHas U JPOOHO-
TUHEWHas QyHKIUH

19.10.2023

19.10.2023

23.10.2023

23.10.2023

31

DneMeHTapHOE HCCIICIOBAHUE U
MOCTPOSHUE TPAPUKOB ITUX HYHKIIUNA

26.10.2023




DeMeHTapHOE UCCIIEIOBAHUE U

32
MOCTPOCHUE IPAPUKOB ITUX QYHKIIUHA 26.10.2023
33 Crenens c 11e71bIM NIOKa3areneM. bunom
HrroTona 06.11.2023
34 Crenens C 1enbIM NIOKa3zareneM. bunom
Herotona 06.11.2023
CrenenHast GQyHKIUS C HATYpaIbHBIM U
35 . E€ cBoii
1enbIM TokazaTeneM. E€ cBolicTBa u 09.11.2023
rpaduk
36 KonTponbnas padora: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpadux” 09.11.2023
37 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTETeHU U €ro CBOWCTBA 13.11.2023
38 ApudmeTrueckuii KOpeHb HaTypaIbHOU
CTENEHU U €ro CBOMCTBA 13.11.2023
[TpeoOpa3oBaHUs YUCIIOBBIX BBIPAKCHHIM,
39
coJiepKalluX CTEMEeHU U KOPHU 16.11.2023
[Ipeobpa3oBaHUs YHCIOBBIX BBIPAKECHUIH,
40
coJiepKalluX CTENEHU U KOPHU 16.11.2023
[TpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,
41
coJiepKalluX CTENEHU U KOPHU 20.11.2023
HppaumnonaneHsle ypaBHeHNs. OCHOBHBIE
42
METOTbI p?HIeHI/ISI HUPPaIMOHATEHBIX 20.11.2023
YpaBHCHHIA
UppatnmonansHeie ypaBHeHUs. OCHOBHBIE
43
METO/IbI p?I_HCHI/ISI UppalMOHATEHBIX 93.11.2023
YpaBHCHHIA
44 Wppanmonanssble ypaBHeHUs. OCHOBHbBIE




METO/Ibl PEIICHUS UPPALMOHATBHBIX
YpaBHEHUI

23.11.2023

PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN

4 UppalMOHAIIbHBIX YPaBHEHUI 27.11.2023
46 PaBHOCHIIBHBIE TEPEXO/IbI B PEILICHUH

HUPPAMOHATILHBIX YPaBHEHUM 27.11.2023
47 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH

UppalMOHATIBHBIX YpaBHEHUI 30.11.2023
48 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH

UppaLMOHATIbHBIX YpaBHEHUI 30.11.2023

CoiicTBa ¥ rpad K KOpHS N-O CTeNeHH
49 Kak (yHKIIMH OOpaTHOW CTETIEHH C 04.12.2023

HaTypaJbHBIM I10Ka3aTelIeM

CaoiicTBa ¥ rpa@uK KOpHs N-O CTENEeHU
50 Kak (pyHKIIMM 0OpaTHOM CTEeneHu ¢ 04.12.2023

HaTypaJbHBIM IOKa3aTelleM

KonTponbnas padora: "CsoiicTBa u rpaduk
51 KOpHs N-oi crenenu. U MOHAJIbHBI

y;I;BHeHI:SI"C CHCHH. VIPPARTOHAEHAIE 07.12.2023
59 CreneHb ¢ parioHAILHBIM TIOKa3aTeneM U

e€ cBolicTBa 07.12.2023
53 CreneHb ¢ paliOHAJILHBIM TIOKa3aTeleM U

e€ cBOlCTBa 11.12.2023
54 CreneHb ¢ palioHAILHBIM TIOKa3aTeneM U

e€ cBolicTBa 11.12.2023
55 IToka3zarenbHast QyHKIM, €€ CBOCTBA U

rpapuk 14.12.2023
56 Hcnonb3oBanue rpaduka QyHKINM 115




peLIeHusl ypaBHEHU I

14.12.2023

Hcnons3oBanue rpaduka GyHKIUU 715

7
> pelieHus: ypaBHEHU I 18.12.2023
[Toka3zarenbHble ypaBHeHUsI. OCHOBHBIC
58 METO/IbI p?HIeHI/ISI MOKa3aTeIbHBIX 18.12.2023
ypaBHEHHH
[Toka3zarenbHble ypaBHEeHUS. OCHOBHBIC
59 METOJIbI p(imeHI/m MOKa3aTeIbHbIX 91.12.2023
ypaBHCHHI
[Toka3zarenbHble ypaBHEeHUS. OCHOBHBIC
60 METOBI p?meHH;[ MOKa3aTeIbHBIX 91122023
ypaBHEHHH
61 Kontposbnas padota: "[lokazaTenpHas
¢byukuus. [lokazarensHbie ypaBHEHUS " 25.12.2023
62 JI . 7
orapu¢m uucna. CoiicTBa jJorapupma 95 12 2023
63 Jlorapudwm gucia. CoiicTsa iorapupma 11.01.2024
64 Jlorapudm uucna. CpoiicTa jorapugpma 11.01.2024
65 JlecATUUHBIE U HATypaJIbHbIE JTOTapH(pMbI 15.01.2024
66 JlecATHYHBIC U HATYpaIbHBIC JTOTapH(MbI 15.01.2024
67 IIpeoOpa3oBaHue BBIpAKEHHIH,
COJIep>KaIIuX JoraprudMbl 18.01.2024
68 IIpeoOpa3oBaHue BBIpAKEHHIH,
COJIEp>KaIIHX JIOrapru(MbI 18.01.2024




[IpeoOpazoBaHue BEIpaKEHUH,

69 coJiep KaIIux jJorapupmbl 22.01.2024
20 Jlorapudmuueckas GyHkuus, e€ cBOHCTBA

U rpadux 22.01.2024
7 Jlorapudmuueckas GyHKIIUs, €€ CBOHCTBA

U rpaduk 25.01.2024
79 Hcnons3oBanue rpaduka GyHKINAN s

pellieHus ypaBHeHU! 25.01.2024
73 Hcnons3oBanue I‘p&ii)PIKZl GbyHKIMU 175

pelieHus: ypaBHEHH I 29.01.2024

Jlorapudmuueckue ypaBuenus. OCHOBHbIE
74 METO/IbI p(imeHI/m JorapuMUIECcKuX 99.01.2024

ypaBHEHUN

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
75 METO/IbI ptimeHHﬂ Jorapu(pMUIECKUX 01.02.2024

ypaBHEHUH

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
76 METOBbI p?HIeHI/ISI JorapuPpMUUECKHX 01.02.2024

ypaBHEHHH
77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH

Jorapu(PMUIECKUX YpaBHCHUM 05.02.2024
78 PaBHOCHIIbHBIE TTEPEXOIbI B PEIICHUH

Jorapu(pMHUUECKUX ypaBHEHUN 05.02.2024
79 Kontponbras pabdota: "Jlorapudpmuueckas

¢bynkuus. Jlorapupmudeckue ypaBHeHus" 08.02.2024
80 CuHyc, KOCHHYC, TAHT€HC M KOTAHT€HC

YUCJIOBOTO apTyMEHTa 08.02.2024
81 CuHycC, KOCHHYC, TAHT'€HC U KOTAHT'€HC




YHUCJIOBOI'O apryMeHTa

12.02.2024

ApKCUHYC, apKKOCUHYC U apKTaHT€HC

2
8 YKCJIOBOTO apryMeHTa 12.02.2024
83 APpKCHHYC, apKKOCUHYC ¥ apKTaHTe€HC
YHUCJIOBOT'O apryMEHTa 15.02.2024
TpuronomeTpuyeckas OKpyKHOCTb,
84 onpenenﬂemae TPUTOHOMETPHUUYECKHIX 15.02.2024
(GYHKIHMIA YUCIIOBOTO apryMeHTa
TpuronomeTpudeckas OKpyKHOCTb,
85 onpenenueHHe TPUTOHOMETPHUICCKHX 19.02.2024
(YHKITUH 9UCIOBOTO apryMEHTa
86 OcCHOBHBIE TPUTOHOMETPUYECKHE POPMYIIBI 10.02.2024
87 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYITBI 99 02.2024
88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 99 02.2024
89 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYITBI 96.02.2024
90 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX
BBIpaXKEHUI 26.02.2024
01 [IpeobpazoBaHre TPUTOHOMETPHUUECKHUX
BBIpAKEHUN 29.02.2024
92 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX
BBIpaXKEHUI 29.02.2024
93 [IpeobpazoBaHre TPUTOHOMETPHUUECKHUX
BBIPAKEHUN 04.03.2024
94 Pemenue TpuroHoMeTpHUYECKUX YpaBHCHUM




04.03.2024

P .
95 CIICHUE TPUTOHOMETPHUYCCKHUX YPaBHECHUI 07.03.2024
96 P i
eIICHNEe TPUTOHOMETPHUYECKUX YPaBHEHUH 07.03.2024
7 P 7
9 CIICHUE TPUTOHOMETPHUYCCKHUX YPaBHECHUI 11.03.2024
98 P 7
eIICHNE TPUTOHOMETPHYECKHUX YPaBHEHUI 11.03.2024
99 P 7
eIICHNE TPUTOHOMETPHYECKUX YPaBHEHUH 14.03.2024
100 Pemienne TpUroHOMETPHUUECKUX ypaBHEHHUN
14.03.2024
KontponsHas paboTa:
101 "T
0 PUTOHOMETPHYESCKHE BI)Ipa)KeHIfSI u 18.03.2024
TPUTOHOMETPUYECKUE YPABHCHUS
[TocenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS
102 . M
nocnez[OBaTenLHVOCTeI/I eTox 18.03.2024
MaTeMaTU4eCKON MHIYKIIUH
MOHOTOHHBIE U OTPAaHUYCHHBIC
103 N
nocieaoBarenbHocTH. Mcropust aHanmm3a 21.03.2024
0ECKOHEUHO MaJIbIX
104 A
0 pudMeTHUecKas mporpeccus 91.03.2024
105 r
eoMeTpHYeCcKas IPOrpeccust 04.04.2024
106 beckoneuHO yObIBaroIasi reoMeTpudecKas
nporpeccust 04.04.2024




Cymma 6eckoHeuHO yObIBaroImei

107 T€OMETPUUYECKON TPOTPECCUH 08.04.2024
108 JIMHENHBIN U HKCIIOHEHIMAIIBHBINA POCT.

Uucno e. Dopmyiia CI0KHBIX MPOIEHTOB 08.04.2024
109 JIMHEHBIN ¥ YKCTIOHEHIIMAIbHBIA POCT.

Uucno e. Dopmyiia CI0KHBIX MPOIIEHTOB 11.04.2024
110 Vcnonp30BaHue MPOTPECCHH ISl PELICHUS

peaNbHBIX 3aJ1a4 MPHUKJIAJHOTO XapakTepa 11.04.2024
111 Kontposnbnas pabora:

"[locnenoBarenbHOCTH U Iporpeccun” 15.04.2024
112 HenpepriBHble GYHKIIUU U UX CBOWCTBA 15.04.2024
113 Touka pa3pbiBa. ACUMITOTHI rpaduKoOB

byHKIUi 18.04.2024
114 CaoiicTBa QyHKIMI HETIPEPHIBHBIX HA

OTpe3Ke 18.04.2024
115 CaoiicTBa GyHKINIT HETIPEPHIBHBIX HA

OTpe3Ke 22.04.2024
116 MeToa HHTEPBAJIOB JUTSI PEIICHHS

HEPaBEHCTB 22.04.2024
117 MeToa HHTEpPBAJIOB JUISl peILICHHS

HEPaBEHCTB 25.04.2024
118 MeToa HHTEpPBAJIOB JUISl pEILICHHS

HEPABEHCTB 25.04.2024
119 [IpuMeHeHne CBOWCTB HEMPEPBHIBHBIX

GbyHKIUH 1715 petieHus 3a1a4y 02.05.2024
120 IIpuMeHeHne CBONCTB HENPEPBIBHBIX

GbyHKIMA 1715 pelieHus 3a1a9 02.05.2024




121

[epBast u BTOpas Npou3BOIHbIC PYHKIIUU

06.05.2024

122 Omnpenenenne, reOMETPUIECKUNA CMBICIT

IIPOU3BOIHOM 06.05.2024
123 Omnpenenenue, GU3NISCKUN CMBICIT

MIPOU3BOTHOM 13.05.2024
124 VYpaBHeHHE KacaTeIbHOU K TpaduKy

byHKIUN 13.05.2024
125 VYpaBHeHHE KacaTeIbHOU K TpauKy

byHKIMN 16.05.2024
126 [Ipou3BoIHBIE AIEMEHTAPHBIX (PYHKINN 16.05.2024
127 [Ipon3BoiHBIE AEMEHTAPHBIX (PYHKINH 90.05.2024
128 [Tpon3BotHAS CYMMBI, POU3BEACHHSI,

YaCTHOTO ¥ KOMIO3UIINU (DYHKITHI 20.05.2024
129 [IpousBoHAs CyMMBI, TPOU3BEACHHUS,

YaCTHOTO M KOMITO3UIIUU (QYHKITUI 23.05.2024
130 [Tpon3BotHAS CYMMBI, POU3BEACHHSI,

YaCTHOTO ¥ KOMIO3UIINU (DYHKITHI 23.05.2024
131 Kontponbras pabora: "[IponsBognas” 97 05.2024
132 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS

3HaHui: "YpaBHeHus" 27.05.2024
133 [ToBTOpenuEe, 0600IIEHNE, CHCTEMATH3 AT

3HaHui: "OyHKIMn" 30.05.2024
134 HroroBast koHTpobHAs paboTa

30.05.2024




135 HToroBast KOHTpOJIbHAs paboTa 1 1
136 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3 AL 1
3HAaHUHU
OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHne Mporu3BOIHOM K
UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mporu3BOIHOM K

UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoanuecTBo 4acoB

KonTpoabHbie

Bcero
padoThI

IpakTuyeckue
padoThI

JlaTa
H3y4eHust

01.09.2023

01.09.2023

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

05.09.2023

[IpuMeHeHne Mpon3BOHOM K
uccaeaoBaHuio PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio (PyHKIUN Ha
MOHOTOHHOCTb U SKCTPEMYMBI
[IpuMeHeHne NpOU3BOJHON K
UCCIIeIOBaHUIO (PYHKIUH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HAMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKIMU Ha OTpe3Ke

05.09.2023

08.09.2023

08.09.2023

12.09.2023

Haxoxnenne HanOOJIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMHU Ha OTpe3Ke

12.09.2023

10

11

Haxoxnenne HanOOoJIbIIEro u
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GbyHKIMU Ha OTpe3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUYCHHS HETTPEPBIBHOM
(GbyHKINU Ha OTpe3Ke

Haxoxnenue HauOOJIBIIEr0 U

HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIIUM Ha OTpe3Ke

15.09.2023

15.09.2023

19.09.2023

12

Haxoxnenne HanOOJIbIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GyHKIMU Ha OTpe3Ke

19.09.2023

13

[Ipumenenne npou3BOIHOM IS
HaxXOJICHUS HAWJTYYIIIETO PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

22.09.2023

14

15

16

[Ipumenenne npou3BOIHOM IS
HAXOXIEHUS HAUJTY4IlIErO PEIICHUS B
MPUKIAAHBIX 3a7a4ax

[Ipumenenre npou3BOIHOM JUIs
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYIION UITn
rpaduxom

[Ipumenenre npou3BOIHOM IS
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIION UITn
rpaduKom

22.09.2023

26.09.2023

26.09.2023




17 Komnozunust pyHkuuit 99.09.2023
18 Komnozunus pyHkuuit 99.09 2023
19 Kommnosumus hyHkmmi 03.10.2023
20 I'eomeTpuueckue oOpas3sl ypaBHEHUN Ha

KOOPJMHATHOM TIJIOCKOCTH 03.10.2023
21 I'eomeTpuueckue oOpas3sl ypaBHEHUN Ha

KOOPJIUHATHON TUIOCKOCTH 06.10.2023
99 Kontponbnas padota: "UccnenoBanue

GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON" 06.10.2023
93 [lepBooOpazHas, OCHOBHOE CBONCTBO

epBOOOPA3HBIX 10.10.2023
24 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHM.

[IpaBuiia Hax0X/1€HUS IEPBOOOPA3HBIX 10.10.2023
o5 IlepBooOpazHbIe 1eMEHTAPHBIX (QYHKIHHA.

[TpaBuia HaX0XIEHUS EPBOOOPA3HBIX 13.10.2023
26 NHuterpai. I'eoMeTpu4ecKnid CMBICI

UHTerpana 13.10.2023
97 Brruucnenue onpeaenéHHOro MHTErpana

o gopmysne Horotona-JleliOnuna 17.10.2023
98 Brruucnenue onpeaenéHHOro MHTErpana

o ¢opmyne HproTona-JleiiOuua 17.10.2023
29 [TpumeHeHne MHTETpaa sl HaXOXKACHUS

IO IeH TIIIOCKUX PUTYp 20.10.2023
30 [TpumeHeHHe UHTETpaia Al HaXOXKACHUS

00BEMOB F€OMETPUUECKHUX TETT 20.10.2023




[Tpumeps! pemenuii quddepeHraIbLHbIX

31 ypaBHEHHUM 24.10.2023
32 [Tpumeps! pemennii qudQepeHraIbHbIX
ypaBHEHU 24.10.2023
MatemaTtuueckoe MOJEIUPOBAHHE
33 peabHBIX MPOIIECCOB C MTOMOIIBIO 97 10.2023
nuddepeHInaTbHbIX YPaBHEHHH
34 Konrponbnas padota: "[lepBooOpazHas u
uHTerpan” 27.10.2023
35 Tpuronomerprudeckue QyHKIHH, UX
CBOWCTBA U TpaduKH 07.11.2023
36 Tpuronomerpuyeckue GyHKIIH, UX
CBOICTBa U rpaduku 07.11.2023
37 Tpuronomerpudeckue QyHKIHH, UX
CBOWCTBA U TpapuKu 10.11.2023
38 Tpuronomerpudeckue QyHKIHH, UX
CBOICTBa U Tpaduku 10.11.2023
39 Tpuronomerpuyeckue GyHKIHH, UX
CBOWCTBA U TpapuKu 14.11.2023
OT60p KOpHEHN TPUTOHOMETPUUECKUX
40 YPaBHEHUH C IOMOILBIO 14.11.2023
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX
41 YpPaBHEHUH C TOMOILBIO 17 11.2023
TPUTOHOMETPHUYECKONW OKPYKHOCTH
OT00p KOpHEH TPUTOHOMETPUUYECKHX
42 YPaBHEHUH C TOMOIIbIO 1711.2023

TPUTOHOMETPUUECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPHIECKHUX

43 aBHEHUII C MOMOIIBIO

Z}I))HFOHOMeTqueCKH;ﬁ OKPYXXHOCTH 21.11.2023
44 Perienue TpUroHOMETpHUECKUX

HEPaBEHCTB 21.11.2023
45 Penienue TpUroHOMETpUYECKUX

HEPaBCHCTB 24.11.2023
46 Perienue TpUroHOMETPHUYECKUX

HEPaBCHCTB 24.11.2023
47 Perrenne TpUroHOMETpHUYECKUX

HEPABEHCTB 28.11.2023

Kontponbnas padota: "['paduku
48 TPUTOHOMETPUYECKHUX (QYHKITHI.

TI;))HFOHOMGTI;)I/IHGCKHC inalileHCTBa" 28.11.2023
49 OCHOBHBIE METO/IbI PEeILICHUS

II0Ka3aTeIbHbIX HEPABEHCTB 01.12.2023
50 OCHOBHBIE METOJIBI PEIICHUS

MOKa3aTeIbHBIX HEPABEHCTB 01.12.2023
51 OCHOBHBIE METO/IbI PEeILICHUS

MOKa3aTeIbHBIX HEPABEHCTB 05.12.2023
59 OCHOBHBIE METO/IbI PEeILICHUS

II0Ka3aTeIbHbIX HEPABEHCTB 05.12.2023
53 OCHOBHBIE METOJIBI PETICHUS

Jorapu(MHUIECKUX HEPABEHCTB 08.12.2023
54 OCHOBHBIE METO/IbI PEeILICHUS

Jorapu(pMHUUECKUX HEPABEHCTB 08.12.2023
55 OCHOBHBIE METO/IbI PEeILICHUS

norapuMIUYECKUX HEPABEHCTB 12.12.2023




OcHoBHBIC MCTOJbI pCHICHUS

%6 Jorapu(MUUECKUX HEPABEHCTB 12.12.2023
57 OCHOBHBIE METOBI PELICHUS
HppALMOHATILHBIX HEPABEHCTB 15.12.2023
58 OCHOBHBIC METOJIbI PEIICHUS
UppalMOHANIbHBIX HEPABEHCTB 15.12.2023
59 OCHOBHBIE METOBI PEIICHUS
UppallMOHATILHBIX HEPABEHCTB 19.12.2023
60 OCHOBHBIE METOBI PEIICHUS
HpPpAIOHATILHBIX HEPABEHCTB 19.12.2023
I'paduueckue METOIbI pELICHUS
61 .
UppallMOHATIBHBIX YpaBHEHUI 22.12.2023
I'padmyeckue MeToabI pemieHUS
62 .
MppalMOHATIbHBIX YpaBHEHUI 22.12.2023
I'padmueckue MeTOABI pelicHUS
63 .
MOKa3aTeIbHBIX YPaBHEHHI 26.12.2023
64 I'padmyeckue MeToAbI pemieHus
II0Ka3aTeIbHbIX HEPABEHCTB 26.12.2023
65 I'padmueckue MeTOABI pelIcHUS
Jorapu(PMUYECKUX YpaBHEHUM 09.01.2024
66 I'padmyeckue MeToAbI perieHUs
Jorapu(MHUIECKUX HEPABEHCTB 09.01.2024
67 I'padmyeckue MeToabI perieHus
Jorapu(pMHUUECKUX HEPABEHCTB 12.01.2024
I'padmyeckue MeTOBI pemIeHUS
68 HOKasaTenvLHHx 1 JTorapu(PMUIECKIX 12.01.2024
ypaBHEHUI
69 I'paduueckne MeTOaBI PEeIICHHS




MOKa3aTeIbHBIX U JOorapu(pMHIECKUX
YpaBHEHUI

16.01.2024

70

71

72

I'padmyeckue MeToAbI pelieHUS
MOKa3aTeIbHBIX U Jorapu(pMUIECKUX
HEPABCHCTB

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JTOTapUPMUUECKUX
HEPaBEHCTB

Kontponbnas padota: "HpparnmoHalibHbIe,

MOKa3aTeabHbIe U IoTapuMuuecKue
HepaBeHCTBA"

16.01.2024

19.01.2024

19.01.2024

73

KomruiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHYECKasi POPMBI 3aIHCH
KOMIIJIEKCHOTO YHCIIa

23.01.2024

74

KommiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUEcKast (popMbI 3arucu
KOMITJIEKCHOTO YHCIIa

23.01.2024

75

76

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU
Apudmernueckue oneparum ¢
KOMILIEKCHBIMU YU CIIaMHU

26.01.2024

26.01.2024

77

N3o0paxkeHne KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM TIOCKOCTH

30.01.2024

78

79

N300parkeHre KOMIUIEKCHBIX YUCEN Ha
KOOPJMHATHOM TIOCKOCTH

®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YKCJIa

30.01.2024

02.02.2024

80

®opmyna Myaspa. Kopuu N-oii ctenenun




13 KOMIIUICKCHOI'O 4rCJjia

02.02.2024

HpI/IMeHCHI/Ie KOMIIJICKCHBIX YUCCII AJIA

81 pemeHust GU3NYECKUX U reOMETPUIECKUX 06.02.2024

3amaq
82 Kontponbnas padota: "KomrmiekcHbie

guca" 06.02.2024
83 HatypanbHble 1 1enbie urncia 09.02.2024
84 HatypanbHble u 1ienble uncna 09.02.2024
85 [IpuMmeHeHne MpU3HAKOB AETUMOCTH

LEJIBIX YUCEI 13.02.2024
86 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

LETTBIX YUCEI 13.02.2024
87 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

nenbix gucen: HOJ[ m HOK 16.02.2024
88 [TpuMmeHeHne MPU3HAKOB AETUMOCTH

mensix uncen: HOJ u HOK 16.02.2024
89 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

LEJTBIX YHCEJI: OCTATKH 110 MOIYJIIO 20.02.2024
90 [IpuMmeHeHne MPU3HAKOB AETUMOCTH

LETTBIX YHCEJI: OCTATKH 110 MOIYJTIO 20.02.2024

[IpuMmeHeHne MPU3HAKOB AETUMOCTH
91 LEJTBIX YUCEeIl: aNropuT™ EBKinaa s 97 02.2024

pelIeHus 3a/1a4 B LIEJIbIX YHCIaxX
92 Kontponbras pabota: "Teopust menbix

yucen" 27.02.2024
93 Cucrema v COBOKYITHOCTh YPaBHCHHIA.




PaBHOCHUIbHEIC CHCTEMbBI M CHCTEMBI-
CICACTBUA

01.03.2024

94

95

96

Cucrema 1 COBOKYTHOCTh YPaBHEHUH.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIICACTBUSA

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH pallMOHaIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTOJbI PCIICHHA CUCTEM U

COBOKYITHOCTEH MPPALMOHAIbHBIX
ypaBHEHUH

01.03.2024

05.03.2024

05.03.2024

97

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH ITOKa3aTeNIbHbIX
ypaBHEHUH

12.03.2024

98

OcHOBHBIE MCTO/JbI pCHICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUI

12.03.2024

99

100

101

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMUIecKux
YpaBHEHUI

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux
ypaBHEHUH

[IpuMeHeHNnEe CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 337134 U3
pa3nuYHbIX 001acTel HAYKH U peabHOM
KHU3HHU, UHTEPIPETALUS TOTyIEHHBIX
pe3yJIbTaToOB

15.03.2024

15.03.2024

19.03.2024




102

103

104

[IpuMeHeHue cucTeM K pelieHuto
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3
pa3IuYHbIX 00JacTel HAyKH U peaslbHOM
KU3HU, HHTEPIPETALUs OTYyYECHHBIX
pe3yJIbTaToOB

[IpumeHeHNne HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aja4 U 3a7a4 U3
pa3nMyYHbIX 00JacTel HayKu U pealbHOMN
KU3HU, HHTEPIPETALUs TTOTyUYEeHHBIX
pE3yNIbTaToOB

Kontposnbnas pabora: "Cucremsi
paloOHaIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHBIX U JOrapu(pMUIEcKux
ypaBHeHUN"

19.03.2024

22.03.2024

22.03.2024

105

PanvonaneHbIE ypaBHEHHS ¢ MTapaMeTpaMu

05.04.2024

106

107

PanmonaneHble HEpaBEHCTBa C
napameTpamu

PanmoHanbHBIE CHCTEMBI C ImapamMeTpaMmu

05.04.2024

09.04.2024

108

WppatmonanbHble ypaBHEHUS,
HEPABEHCTBA C MMapaMeTpamMu

09.04.2024

109

110

HppatnmoHanbHble CUCTEMBI C
napameTpamu

IlokazarenbHble ypaBHEHUS, HEPABEHCTBA
C rmapamMeTpamMu

12.04.2024

12.04.2024

111

[TokazarenabHbIE CUCTEMBI C TapaMeTpaMu

16.04.2024




112

Jlorapudmuueckue ypaBHEHUS,
HEepaBeHCTBA C IapaMeTpaMu

16.04.2024

113

114

Jlorapudmuaeckue CUCTEMBI C
napameTpamu
TpuroHoMeTpuuecKre ypaBHEHHS C
napameTpamu

19.04.2024

19.04.2024

115

TpuronomeTrpruyeckue HEpaBEHCTBA C
napameTpamu

23.04.2024

116

117

118

119

TpUroHomMeTpuIeCcKue CUCTEMBI €
rapameTpamu

[TocTpoeHue u ucciaeaoBaHUE
MaTeMaTHYECKUX MOJIEIICH peaTbHbIX
CUTYaIMi C IOMOUIbIO YPABHEHUH C
napameTpamu

ITocTpoenue u uccienoBanue
MaTEMaTHYECKUX MOJIENIENH peaIbHbIX
CUTyalUi C IOMOILBIO CUCTEM YPABHEHUI
C rmapamMmeTpamMu

[TocTpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJIENEN peaabHbIX
CUTYaIMi C IOMOUIBIO CUCTEM YPaBHEHUM
C mapameTpaMu

23.04.2024

26.04.2024

26.04.2024

30.04.2024

120

KonTponbnas pabora: "3amnauu c
napamerpamu”

30.04.2024

121

122

[ToBTOpenue, o6o0mEeH e,
cucTtemMaTusanus 3HaHuil: "YpaBHeHus"
[ToBTOpenue, 06001IeHNE,
cucTeMaru3anus 3HaHui: "YpaBHeHus"

03.05.2024

03.05.2024




123

[ToBTOpenue, 06001EeHNE,
cucTeMaTu3alus 3HaHuil: "YpaBHEHHUS.
Cucrtembl ypaBHeHU "

07.05.2024

124

125

126

[ToBTOpeHme, 06001IEHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencrpa"
[ToBTOpeHME, 0000MIIEHNE,
cuctemaTusanus 3Hanuii: "HepaBencrna"

[ToBTOpeHME, 0000MIIECHNE,
cuctemaTusanus 3Hanuii: "HepaBencrna"

07.05.2024

10.05.2024

10.05.2024

127

[ToBTOpeHue, 06001IEHNE,
cucremarusauus 3HaHuii: "[IponsBogHas u
e€ npumeHeHue"

14.05.2024

128

129

130

[ToBTOpeHuEe, 0000MIIEHNE,
cucteMaTtusanus 3Hanuii: "[IponsBoanas u
e€ npuMeHeHue"

[ToBTOpenue, 060061IeHNE,
cucreMmarusanus 3HaHuii: "[IpousBogHas u
e€ npumeHeHue"

[ToBTOpenue, o6o0IIEHNE,
cucTeMaru3anus 3HaHuii: "MHTerpan u ero
IpuMeHeHue"

14.05.2024

17.05.2024

17.05.2024

131

[ToBTOpenue, o6o0mEeH e,

cucrtemaTtusanus 3Hanuil: "OyHkuun'

21.05.2024

132

133

[ToBTOpenue, 06061IeHNE,

cucrtemaTtusanus 3Hanuil: "OyHkuun'

[ToBTOpeHue, 06061IeHNE,
cucTeMaTu3alus 3HaHui: "OyHkuun'

21.05.2024

24.05.2024

134

HroroBast koHTpobHAs paboTa




24.05.2024

135 Hrorosas koHTpoabHas paboTa 1 1
136 [ToBTOpeHwME, 0606H.ICHI:IG, 1
crcTeMaTH3aIus 3HaHUH
BIIEE KOJIMYECTBO YACOB I1
OBbII| OJI CTBO YACOB I10O 136 10

[NPOT'PAMME







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

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






