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MNOACHUTEJBHASA 3AIINCKA

Y4eOHbIii Kypc «Anrebpa W Hadala MaTeMaTHYECKOTO aHaJIN3ay SBISICTCS
OJHUM W3 HauOoliee 3HAYMMBIX B TMPOrpaMMe CpeaHEro oOIiero obOpa3oBaHMUS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMHUPYET
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0ydYaloIUXcs Ha YPOBHE, HEOOXOIMMOM
JUTST OCBOCHHUS WH(GOPMATUKH, OOIIECTBO3HAHNUS, ICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca OOydJaromuecs OBIIAJEBAOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OopMyIupyeT CBOU
JOCTHKEHHS B MAaTEeMaTH4IeCcKoi (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’KAaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (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,
WHTEPNpPETAlUd  TIOJYYCHHBIX  PEHICHWM, 3HAKOMSTCS C  [pUMepamu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VY4eOHbIii Kypc 00amaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIMAIIOM,
KOTOPBI peanu3yercss Kak uepe3 Yy4eOHbId MaTepual, CHOCOOCTBYIOIINN
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEeSATENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH H OTBETCTBEHHOCTH 32 TIOJYYCHHBIN
pe3ynbTar.

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

B crpykrype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YECKOTO
aHallM3a» BBIICTICHBI CICAYIONINE COJAEpKATeIIbHO-MEeTOANYecKue TuHIM: «Yncna
U BBIYUCIICHU», «DyHKIIUU U TpaduKn», «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HU3Y4alOTCsl Ha MPOTSHDKEHUU JABYX 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
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKOW 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 OOYyYarolMMCS MHOXKECTBA HATypalbHBIX, 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 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 TpeCTaBICHNE O €IUHCTBE MAaTeMaTUKH KaK HayKH W € POJH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 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,
coaepkammx mnapameTpel. [lodydyeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpPH
UCCIIeIOBaHNH (DYHKIUH C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH TPHUKIAIHBIX



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 3aJ]1a4, HAIJIAHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM U TpaduKu» TECHO
nepersieTaeTcs ¢ 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 (POpMyJIaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, 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 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb 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 IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAWIydlllee pelIeHue B TMPUKIAIHBIX, 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. OOyuaroniyecs: y3HaIT O



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

CopeprkaTenbHO-METOAUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBEIUHSIONMIMA BCE Pa3zeiibl
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 MaTEMaTHKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4JaroIuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHICCKUX
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
CUTYyaIllMi, WCCIACAOBAHMS O3TUX MOJEIEH C TOMOIIBIO afmapara aireOpbl |
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. 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
HAOJFOMATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJieMy.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCe U3YyUEHUs BCeX TeM y4eOHOTO Kypca « Anredpa 1 Hadasna
MaTeMaTHYECKOTO aHATN3ay.

Ha wusyuenue yudeOHOro kypca «Anrebpa W Hadajlla MaTeMaTHYECKOIO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COJAEPKAHUE OBYUYEHUA
11 KIIACC

Yuciia 1 BbIYMCICHUS

Harypanbuble u nenble yncna. [[pumMeHeHne NMpU3HAKOB JIEMMOCTH LIEJIbIX
qyuces, HauOoJbuik oOuuid nenutens (manee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octatku nmo moaysto, anroputm EBkinaa juist pemeHus
3a/1a4 B LEJIBIX YUCIIAX.

KoMmmniekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (POpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTHdyecKue Onepalnuyd ¢ KOMIUIEKCHBIMU
yrcaamMu. M300paxkeHHe KOMIUIEKCHBIX YHCEN Ha KOOPJUHATHOM IUIOCKOCTH.
®opmyna Myapa. Kopau N-oi cTeneHr M3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YKCEN IJIs PEIICHHS (PU3NUYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHNs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHH W HEPAaBEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPHYECKMX  YPAaBHEHHMH C  IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKuX HEPaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/BI PELICHNS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATIBHBIX, TOKA3aTENIbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMeTPaMHU.

[IpumeHeHne  ypaBHEHMM, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJady M3 pa3IMyHbIX 00JIacTeld HAyKu WU pPealbHON
YKU3HH, UHTEPIPETALMS MOTYyUYEHHBIX PE3YIbTaTOB.

DyHKIUHN U TPaPUKH

I'padux xommosumuu ¢Gyuknuii. ['eomerpudeckue o0pa3bl ypaBHEHUU W
HEpaBEHCTB Ha KOOPJIWHATHOM TUIOCKOCTH.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

['padrueckre mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. | 'paduueckue
METO/IbI PELICHH 3a1a4 C IapaMETPAMH.

Hcnonp3oBanue rpadukoB (yHKUMNH I HCCIENOBAaHUS TMPOIECCOB U
3aBHCHUMOCTEH, KOTOpbhIE€ BO3HUKAIOT IMPH PEIICHUWU 3a7ad U3 JAPYTrUX y4eOHBIX
MPEIMETOB U PEATBHON KU3HU.

Hauyana MaTeMaTH4ecKOro aHajaimn3a



[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOosbIIEro W HAUMEHBUIETO  3HAYEHUU
HENPEepHIBHON (YHKIIMH HAa OTPE3KE.

[IpuMeHeHnE TPOU3BOJHOM I HAXOXKICHUS HAWJIY4Ilero pEUICHUs B
NPUKIAIHBIX 3a/adax, Uil ONPENCIICHUS] CKOPOCTH M YCKOPEHMS IMpolecca,
3aJIaHHOTO (HOPMYJIION MK TpauKoM.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO TIEpBOOOpa3HBIX. I[lepBoOOpa3HbIC
aneMeHTapHbIX QyHKIui. [IpaBuina HaxoX1eHUs TepBOOOPA3HBIX.

WNnTerpain. I'eomeTpuueckuu CMBICJI MHTErpala. Brruucnenue
onpenenéHHoro uaTerpana o gopmyne Hetorona-Jleionua.

[IpumeHneHnue uHTErpana s HaXOXACHHUS IUIONIAJEed IJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuanbHbIX ypaBHeHUN. MartemaTudeckoe
MOJICIMPOBAHUE PEANTbHBIX IMPOILIECCOB C TOMOIIBI0  AuddepeHIInaIbHbIX
YPaBHECHUM.



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

JINYHOCTHBIE PE3YJIBTATBHI

1) rpaxaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
NpoIEeAYp TPaKIAHCKOro o0OIecTBa (BBIOOpPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
GyHKIMSIMU ¥ HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTIDKEHMM B JAPYTHX HayKax, TEXHOJIOTHsSX, chepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPopMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKH U JEATEbHOCThIO YUYE€HOT0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHUM, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKOro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
MHTEepecax 3/10pOBOTo U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 37I0POBBIO (370POBOE MHTaHWE, COATAHCUPOBAHHBIA PEXUM 3aHATHA H
OTIIbIXa, peryisipHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTU TPYAOTIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJbTypoll Kak CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI
ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE HeiiCTBUS

ba3oBble 1ornueckue aAefcTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECCTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OmpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIECTBEHHBIN MPU3HAK KiacCUPUKaIIY,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOAMMOTO aHAJN3a;

BOCIIpUHUMATh,  (popMylnupoBaTh U  NPEeOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTECPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
VHIYKTUBHBIX YMO3AKIHOUEHUN, YMO3aKIOUECHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHS U BHIBOIBI;

BBIOMpATh CMOCO0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUSA, BHIOMpATh HauOoyiee TMOAXOAAINMK ¢ y4ETOM
CaMOCTOSATENbHO BBIJIEJIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMU - OOILEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJayH,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3yabTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

HPEAMETHBIE PE3YJIBTATHBI

K koniy obOyuenuss B 11 kJjacce 0OyyarOIIMICAd TOJYYUT CIEAYIOIIHE
IpPEeIMETHBIE PE3yJIbTAaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMmbl yueOHOTO
Kypca «Anredpa u Hauyajla MaTEMaTUYECKOTO aHATU3ay:

Yucia ¥ BIYMCICHHSA:

CBOOOJIHO OMEpUpOBaTh MOHATHUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHOKECTBA HATypaJbHbIX W LEJIBIX YUCEN, UCIOJIb30BaTh NMPU3HAKU JIEIUMOCTU
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1ay, IPUMEHSTh
anroput™m EBkinna;

cBOOOZIHO OMNEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alKChIBaTh
HaTypaJIbHbIE YMCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CHCTEMAX CUHMCIICHHUS;

CBOOOJIHO OINEpUPOBATh MOHATUAMU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckoud u



TPUTOHOMETPUUYECKOI (hopMe, BBITIOIHATH apu(METHUECKHE ONepali ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEPaBeHCTBA:

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: HUppPAIMOHAIIbHBIC, MOKa3aTeJbHbIE U
jJorapuMUUYECKHE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICEHUS C TMOMOUIBIO
PAaBHOCHWJIBHBIX IIEPEXO/IOB;

OCYUIECTBJIATH OTOOpP KOpPHEW MpH pElIEHUHd TPUTOHOMETPUUYECKOIO
YpaBHEHUS;

CBOOOJTHO OIEpUPOBaTh IMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOxoaumble  (OPMYJNBI  JIJIi  pPEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYNHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, UPPALMOHAIbHBIX, [IOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

permarb palOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEIIbHBIE,
jJorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPABEHCTBA,
COJZIeprKalllie MOYJIU U IIapaMeTphl;

OPUMEHATH TpaduyecKue METOIbI JUIsl PELLICHUS] YPaBHEHUM U HEPaBEHCTB, a
TaKXKe 3aJ1a4d ¢ mapaMeTpaMy;

MOJICJIMPOBATh peajbHbIE CUTyallUM Ha S3bIKE anreOpbl, COCTABISATH
BBIDAXXECHUs, YPAaBHEHHUSA, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHIO 3aJayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHWEM ammaparta anreopsl,
UHTEPIIPETUPOBATH ITOJy4YECHHBIN pE3yJIbTar.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKH KOMMO3MIMU (PYHKIUHA C MOMOILBIO 3JIEMEHTApPHOIO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTh TIEOMETpPHUYECKHEe 00pa3bl ypaBHEHHMM U  HEpaBeHCTB Ha
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPUUECKHUX
dynxumi;

OPUMEHATh (QYHKIUHM JJI1 MOJCJIUPOBAHMUS M HCCIIEIOBAaHUS peaslbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro anajamsa:

MCITI0JI30BATh MPOU3BOIHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAaMMEHbIIee 3HaAUCHUS (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;



UCIOJIBb30BaTh MPOU3BOJHYIO JUIS HAXOXKIEHUS HAWIydllIero peHieHHus B
OPUKIATHBIX, B TOM YHCIE COLMAIbHO-’KOHOMHYECKUX, 3aJayax, i
OTIpE/IETICHUS] CKOPOCTH W YCKOpPEHHUsS Tpolecca, 3aJaHHOro (QOpMyJoi WM
rpaduKom;

CBOOOJHO OMNEpPUPOBATh MOHATHAMHU: IepBooOpa3Has, OmNpeAeIEHHbIHI
UHTETpaJl, HAXOJWUTh MEPBOOOpA3HBIC AIIEMEHTAPHBIX (YHKIMNA M BBIYHUCISATH
uHTerpan no popmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU TUIOCKUX (UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
cocTaByieHus U depeHInalIbHBIX YPaBHEHU;

pemaTth MPUKIAJAHBIE 33a4d, B TOM YHCJIE COLUAIbHO-d)KOHOMUYECKOTO
bu3NYECKOTo XapakTepa, CpeICTBAMI MAaTEMaTHIECKOTO aHAJIHN3a.






TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/bHbIe
padoThI padoThI pecypenr
1 I/ICCJ'IGI[OBaHI:Ie (GYHKIHH ¢ TOMOIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUECKUX (DYHKITHHA. 14
Tpuronomerpuieckrue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KowmmiekcHbie uncna 10 1
HatypanbHble u nensle uncia 10
CucreMbl paliioHaTbHBIX, HPPALIMOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16
9 HOBTOPGHI/IG, 0000I11IeHNEe, CHCTEMATH3AIMS 16 5
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 7 0










ITOYPOYHOE IIVTAHUPOBAHUME
11 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IprumeHeHue nporu3BOIHON K
WCCJICIOBAHHIO (DYHKITI HA MOHOTOHHOCTh
U DKCTPEMYMBI

[IpumeHeHne mpOU3BOTHON K
UCCIIEIOBaHMIO (PYHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

[IpuMeHeHne npou3BOIHON K
UCCIIEIOBaHUIO (PYHKIMI HA MOHOTOHHOCTb
1 DKCTPEMYMBI

05.09.2024

05.09.2024

09.09.2024

[IprMeHeHne nNpon3BOIHON K
MCCJIEJOBaHMIO (PYHKIMI1 HA MOHOTOHHOCTh
U DKCTPEMYMBI

09.09.2024

[IprMeHeHne npon3BOIHON K
MCCJIEJOBaHHIO (PYHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

IIpuMeHeHne MpoOU3BOIHON K
UCCIIEIOBaHUIO (PYHKIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

Haxoxxnenne HanOobIIero u

HaMMEHBIIIET0 3HAYEeHUs HeITPEPHIBHOM
(byHKIMU Ha OTpe3Ke

12.09.2024

12.09.2024

16.09.2024




Haxoxaenne HanOoIbIIero u
HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(GyHKIMH Ha OTpe3Ke

16.09.2024

Haxoxnenue HauOOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(GyHKIMU Ha OTpe3Ke

19.09.2024

10

11

12

Haxoxnenne HanboIbIIero u
HAMMEHBIIIETO 3HAYECHUS HEITPEPHIBHOM
(GyHKINM Ha OTpe3Ke

Haxoxzaenue Haubombiiero u
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
GYHKIIUM Ha OTpe3Ke

Haxoxzaenue Haubombiiero u
HAUMEHBIIIETO 3HAUCHUS HEMPEPHIBHOM
GYHKIIUM Ha OTpe3Ke

19.09.2024

23.09.2024

23.09.2024

13

[IpuMeHeHne Npon3BOHON IS
HAXO0/IEHUS HAaWTydILEero pemeHus B
IIPUKIIAIHBIX 3a7a4ax

26.09.2024

14

15

16

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

IIprMeHeHre nporu3BOIHOMN ISt
ONIPENEIIEHUS CKOPOCTU U YCKOPEHUS
npoiiecca, 3aJ1aHHOT0 (OPMYIION UITH
rpaduxom

[IpumeneHnre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mpoliecca, 3aIaHHoro GOpPMYIIOi UITn

26.09.2024

30.09.2024

30.09.2024




rpadpukom

17 Kommozurust ¢hyHKimii 03.10.2024

18 Komnosunus ¢pyHkuumit 03.10.2024

19 Kommozurust ¢hyHKimii 07.10.2024

20 KonTtponsHas pabdora: "Mccnenoanue 07.10.2024
(GYHKIUI ¢ TOMOIIBIO TTPOU3BOTHOM"

21 ['eomeTpuyeckue 06pa3bl ypaBHEHUN Ha 10.10.2024
KOOPIUHATHOM IIJIOCKOCTHU

29 FCOMeTpI/IIIeCIfI/Ie o0pa3bl ypaBHEHHI Ha 10.10.2024
KOOPAUHATHOM IIJIOCKOCTHU

93 [TepBoOOpa3Hasi, OCHOBHOE CBOWCTBO 14.10.2024
epBOOOPA3HBIX

24 [TepBooOpazHbIie 3eMEHTAPHBIX (QYHKIUH. 14.10.2024
[IpaBuna Hax0XIECHHS TEPBOOOPA3HBIX

o5 [TepBo0Opa3HbIe NIeMEHTAPHBIX (YHKIMH. 17.10.2024
[TpaBuia HaX0XJIEHUS IEPBOOOPA3HBIX

26 Huterpai. I'eoMmeTpuyeckuii CMbICT 17.10.2024
HHTErpaia

27 Brruucnenue onpenenéHHOro HHTErpaia 1o 21.10.2024
dbopmyne Hetotona-Jleitoauia

o8 Brruucnenue onpenen€éHHOro HHTErpaia 1o 21.10.2024
dopmyne Hetorona-Jleitbnuia

29 [IpruMmeneHne nHTErpasia s HaXOXKIACHUS 24.10.2024
ioniaied IIOCKUX QUryp

30 IIpuMeHeHue uHTErpaa Ui HaXOXKIACHUS 54.10.2024

00BEMOB reOMETPUYECKHUX TEI




[Ipumeps! pemenuii tuddepeHnamTbHBIX

31 y 07.11.2024
ypaBHEHUU
32 [Ipumeps! pemenuii tuddepeHnanTbHbIX 07.11.2024
YpaBHEHU I
MaremaTruueckoe MOJICIIMPOBaHUE 11.11.2024
33 PeaNTbHBIX MPOIIECCOB C MTOMOIIBIO
nuddepeHIHaTbHBIX YPaBHEHUH
34 Kontpoinbnas padota: "[lepBoobpasznas u 11.11.2024
uHrerpan"
35 Tpuronomerpudeckue GyHKINU, HX 14.11.2024
CBOWCTBA U TpapuKu
36 Tpuronomerpuueckue GyHKIUH, UX 14.11.2024
CBOIicTBa U rpaduKu
37 Tpuronomerpudeckue QyHKINU, HX 18.11.2024
CBOIicTBa U rpaduKu
38 Tpuronomerpuueckue GyHKIUH, UX 18.11.2024
CBOICcTBa U rpadUKu
39 Tpuronomerpudeckue GyHKINU, UX 21.11.2024
CBOMCTBA U rpaduKu
OT60p KOpHEIN TPUTOHOMETPHUUECKHUX 21.11.2024
40 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUUECKON OKPY’KHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX 25.11.2024
41 YPAaBHEHUH C TOMOILBIO
TPUTOHOMETPHUUECKOH OKPY>KHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHX
42 YpaBHEHUH C TTIOMOIIBIO 25.11.2024

TPUTOHOMETPUYECKON OKPYKHOCTH




OT60p KOpHEHN TPUTOHOMETPUUECKHUX

43 YpaBHEHUH C TTIOMOIIBIO 28.11.2024
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Pewienne TpuroHOMeTpUYECKUX 28.11.2024
HEPABEHCTB

45 PelieHue TpuroHOMETPUYECKHUX 30.11.2024
HEPABEHCTB

16 PelieHue TpuroHOMETpUYECKUX 30.11.2024
HEPaBEHCTB

47 Pemienne TpuroHOMeTprU4YECKNUX 02.12.2024
HEPABEHCTB
O6o6maromuit ypok no teme: "I'paduku 02.12.2024

48 TPUTOHOMETPHUUECKUX (PYHKITHIHA.
Tpuronomerpuyeckue HepaBeHcTBA"

49 OCHOBHBIE METO/IbI pELICHUS 05.12.2024
[I0Ka3aTeJIbHBIX HEPABEHCTB

50 OcHOBHBIE METO/IbI PELLIEHUS 05.12.2024
IOKa3aTeJIbHBIX HEPABEHCTB

51 OcHOBHBIE METO/BI PELLICHUS 09.12.2024
IIOKa3aTeJIbHBIX HEPABEHCTB

52 OcHOBHBIE METO/BI PELLICHUS 09.12.2024
[IOKa3aTeJIbHBIX HEPABEHCTB

53 OcHOBHBIE METO/IbI PELLIEHUS 12.12.2024
norapu(MUIECKIX HEPABEHCTB

54 OcHOBHBIE METO/BI PELLIEHUS 12.12.2024
JorapupMHUUECKUX HEPABEHCTB

55 OcHOBHBIE METO/BI PELLIEHUS 16.12.2024

J'IOl"apI/I(bMI/ILIeCKI/IX HCEPAaBCHCTB




56 OcHOBHBIE METO/IbI PELLIEHUS 16.12.2024
JOrapu(pMHUECKUX HEPABEHCTB

57 OcHOBHBIE METO/IbI PELLICHUS 19.12.2024
HppaluOHAIBHBIX HEPABEHCTB

58 OCHOBHBIE METObI PELICHUS 19.12.2024
HMppaloHaIbHBIX HEPABEHCTB

59 OcHOBHBIE METO/IbI PELLICHUS 23.12.2024
HMppaloHaIbHBIX HEPABEHCTB

60 OcCHOBHBIE METO/IbI PELLIEHUS 23.12.2024
HppaluOHAIBHBIX HEPABEHCTB

61 ['padpuaeckue MeToIbI peIICHUs 26.12.2024
HMppalvOHAIbHBIX YPABHEHHUI

62 I'paduueckue meToab! pemeHus 26.12.2024
VPPALMOHAIBHBIX YPaBHEHUI

63 I'paduueckue metoms peuieHI/m 09.01.2024
IOKa3aTeJIbHBIX YPABHECHUN

64 I'paduueckue MeTObI perIeHus 09.01.2024
IIOKa3aTEeJIbHBIX HEPABEHCTB

65 I'paduueckue meToab! pemeHus 13.01.2025
Jorapu(pMUUECKUX YpaBHEHHM

66 I'paduueckue MeTOIbI pelIeHus 13.01.2025
norapu(pMUUECKIX HEPABEHCTB

67 ['padmyeckue METOABI pelIeHHs 16.01.2025
JorapupMHUUECKUX HEPABEHCTB
['padmyeckue METOBI peLIeHHs

68 MOKa3aTeIbHBIX U JIOTApU(HMUIECKAX 16.01.2025

YpaBHEHUU




69

I'paduueckue MeTo Bl pemeHus
MOKAa3aTeIbHBIX U JOrapu(GMUUECKUX
ypaBHEHUU

20.01.2025

70

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

20.01.2025

71

72

73

['padmyeckue METOABI peLIeHHs
NOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

KoHntposnbHas padora: "UppanuoHaibHbIe,
MoKa3aTebHbIe U TorapuMuueckue
HepaBeHCTBA"

KommiekcHbie uncna. Anrebpandeckas u
TPUTOHOMETpHUEcKas (hOpPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

23.01.2025

23.01.2025

27.01.2025

74

KommnekcHeie uncna. AnreOpanueckas u
TpUTrOHOMETpHUecKas (HOPMBI 3aITUCH
KOMILJIEKCHOT'O YHCIIa

27.01.2025

75

76

ApudmeTrnueckne onepanuu c
KOMITJIEKCHBIMHU YU CJIaMU
Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU

30.01.2025

30.01.2025

77

N3o0paxeHne KOMIIJIEKCHBIX YHCET Ha
KOOPJMHATHOH TIIOCKOCTH

01.02.2025

78

79

N300pakeHne KOMIUJIEKCHBIX YnCces Ha
KOOPJAMHATHOM IIOCKOCTH

®opmyna Myaspa. Kopau n-oii crenenu us
KOMIIJIEKCHOT'O YuCia

01.02.2025

03.02.2025




®opmyna Myaspa. KopHu N-oi creneHu u3

03.02.2025

80
KOMILUIEKCHOT'O YMClia
IIprmeHeHre KOMIUIEKCHBIX YU CEN IS 06.02.2025
81 pemeHust pU3MIECKUX U TEOMETPUIECKUX
3a7a4
82 KoHnTtposnbnas pabora: "KomruiekcHbie 06.02.2025
qucna"
83 HarypanbHble U 1ensie yucia 10.02.2025
84 Harypanbhble u nensie yrcna 10.02.2025
85 IIprumeHeHne NpU3HAKOB JEITMMOCTH LIEJIBIX 13.02.2025
qUCeN
86 IIprumeHeHne NpU3HAKOB JETMMOCTH LIEJIBIX 13.02.2025
qUCeN
87 [IpuMeHeHne TPU3HAKOB IEIIMMOCTH IEIBIX 17.02.2025
yucen: HOJl u HOK
88 [IprMeHeHne NprU3HAKOB JEIMMOCTH LIEIIbIX 17.02.2025
yucen: HOJl u HOK
89 IIprMeHeHre NPU3HAKOB JETUMOCTH LIENIBIX 20.02.2025
YHCeJI: OCTATKH 10 MOIYJIIFO
90 IIprMeHeHre IPU3HAKOB JEITUMOCTH LIEIIBIX 20.02.2025
YHCEJI: OCTATKH 10 MOIYJIIO
IIprumeHeHne NPU3HAKOB JETUMOCTH LIEJIBIX 24.02.2025
91 4yycell: anroput™ EBknuaa i peneHus
3a/1a4 B [EJIBIX YHUCIax
[IprMeHeHre MPU3HAKOB AEITMMOCTH LEITbIX 24.02.2025
92 qricen: anroput™ EBkiuna s pemeHus

3a/1a4 B [EJIBIX YHCIax




93

CucremMa 1 COBOKYITHOCTh YpaBHEHUI.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

27.02.2025

94

CucremMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBUSA

27.02.2025

95

96

OcCHOBHBIE METO/BI PEILIEHUS CUCTEM U
COBOKYIIHOCTEM pallMOHAIbHBIX YPABHEHUN

OCHOBHBIE MCTOJbI PCHICHUA CUCTEM H

COBOKYIHOCTEH UppaliOHaIbHbBIX
ypaBHEHU

03.03.2025

03.03.2025

97

OCHOBHBIC MCTOABI pCICHUA CUCTCM U
COBOKyrIHOCTGfI IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

06.03.2025

98

99

100

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYIIHOCTEM MOKAa3aTEIbHbIX YPABHEHUN

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYIHOCTEHN JIOrapu(pMUUIECKHX
yYpaBHEHUU

OcCHOBHEBIC MCTOABI pCICHUA CUCTEM U

COBOKYIHOCTEH JIorapu(pMUIECKUX
yYpaBHEHUU

06.03.2025

10.03.2025

10.03.2025

101

[IprMeHeHne CUCTEM K PEIIEHUIO
MaTEeMaTUYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3IMYHBIX 001acTe HAYKH U peabHOM
JKU3HU, UHTEPIIPETALUs I10JIyYCHHBIX
pe3yabTaToOB

13.03.2025

102

IIpuMeHeHne CuCTEM K PEIIEHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 33/1a4 U3

13.03.2025




pa3IuYHbIX 00JaCTe HAyKU U pealbHON
JKU3HU, MHTEPIIPETaLUs 0JyYEHHBIX
pE3yJIbTaTOB

[IprMeHeHre HEpAaBEHCTB K PEILICHUIO 15.03.2025
MaTeMaTUUYECKUX 3ajad U 3a7ad u3
103 Pa3IUYHBIX 00JIACTEH HAYKU U peaTbHON
JKU3HHU, HHTEPIIPETALUs OJTyYEHHBIX
pe3yabTaTOB
KonTponpHas padora: "Cucremsl 15.03.2025
104 palroHaIBHBIX, UPPALMOHATBHBIX
MOKA3aTeIbHBIX U JIOTapu(OMHUECKUX
ypaBHeHUN"
105 PannonanbHble ypaBHEHUs ¢ TapaMeTpaMu 17.03.2025
106 PanmonanbHbie HEPABEHCTBA C 17.03.2025
napameTpamu
107 PanronanbHbIE CUCTEMBI € TApaMETPAMU 20.03.2025
108 WNppauroHanbHble ypaBHEHUS, HEPABEHCTBA 20.03.2025
C mapameTpaMu
109 WppanmoHaibHbIe CHCTEMBI C TapaMeTpaMu 31.03.2025
110 ITokazarenbHbIE YpaBHEHUSI, HEPABEHCTBA C 31.03.2025
napameTpamu
111 Iloka3zarenpHbIE CUCTEMBI C IAPAMETPAMU 03.04.2025
Jlorapudmuueckue ypaBHeHuUs,
112 pid P 03.04.2025
HEPAaBEHCTBA C TapaMeTpaMHu
Jlorapugmuueckue cuCTeMsI ¢
113 puc 07.04.2025

napameTpamu




114

TpUroHOoMETpUYECKUE YPABHEHHUS C
napaMeTpamu

07.04.2025

115

116

TpuronomeTpuyecKkrue HEPaBEHCTBA C
napaMeTrpamu

TpuronoMmeTpuyeckue CUCTEMBI C
napameTpamu

10.04.2025

10.04.2025

117

IToctpoenue u uccnegoBaHue
MaTeMaTUYECKUX MOJICIICH peaTbHbIX
CUTyaluil C MIOMOUIBIO YPaBHEHUN C
napameTpamMu

14.04.2025

118

IToctpoenue u ucciaegoBaHue
MaTEMATUYCCKUX MOI[CJICI71 PCAJIBbHBIX
CUTYallUi C MOMOIIIBIO CUCTEM YPaBHEHHI ¢
napaMeTpamu

14.04.2025

119

IToctpoenue u uccinegoBaHue
MaTeMaTUYECKUX MOJENIEN pealbHbIX
CUTYyallMil C TOMOIIBIO CUCTEM YPAaBHEHUH C
napameTpamu

17.04.2025

120

121

O06o0maromuii ypok 1mo teme: «3aaadu ¢
napameTpamm»

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHM: "YpaBHeHuU:"

17.04.2025

21.04.2025

122

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS
3HaHui: "YpaBHeHus"

21.04.2025

123

124

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui: "YpaBHeHus. CUCTEMBI
ypaBHEHUI"

[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs

24.04.2025

24.04.2025




3HaHuii: "HepaBeHncrna"

125 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1 28.04.2025
3HaHuii: "HepaBeHncrsa"

126 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1 28.04.2025
3HaHuii: "HepaBencrpa"

127 [ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUS 1 05.05.2025
3Hanuii: "lIponsBoaHas u €€ npuMeHeHue"

128 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1 05.05.2025
3Hanuii: "[IpousBogHas u e€ npumeHneHue"

129 HOBTOPGHI/IG, 00o01IeHME, (iI/ICTeMaTI/ISaLII/I}I 1 12.05.2025
3Hanuii: "[IpousBoaHas u e€ npumenenue"

130 IToBTOpEHME, 000011eHNEe, CHCTEMATH3AIHS 1 12.05.2025
3HaHuii: "HMHTerpan u ero npumeHenue"

131 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A 1 15.05.2025
3HaHui: "OyHKun"

132 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 1 15.05.2025
3HaHui: "@®yHKknun"

133 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 1 19.05.2025
3HaHui: "OyHKIUn"

134 HToroBast KOHTpOJIbHAsA paboTa 1 19.05.2025

135 Wrorosas koHTposibHas paboTa 1 22.05.2025

136 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 1 22.05.2025
3HAHMA: «3aJa4M ¢ TapaMeTpaMm»

OBIIEE KOJIMYECTBO YACOB I10 136

[TPO'PAMME







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

Martemaruka: anreOpa 1 Hadajla MaTeMaTUYECKOTO aHalu3a, TeoMeTpus. Anredpa
¥ HaJaJla MaTeMaTUYeCKOoro aHanu3a (B 2 gactsax), 11 kmacc/ Yacts 1:
Mopakosuu A.I'., Cemenos I1.B.; Hacte 2: Mopakosuu A.l'. u apyrue; nox
penakuuein Mopakosuda A.I'., OOIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«101] MHEMO3HNHA»

METOJUYECKHUE MATEPUAJIbI J1JI51 YYUTEJIA
Marematuka (yriry0seHHblil ypoBeHs). Peannszanus tpedoBanuii @I'OC cpennero
oO1iero oOpazoBaHus : MeToauueckoe nmocooue st yuurens / [JI. O. Pocnosa, E.

E. Anekceesa, E. B. byuko]; mox pex. JI. O. Pocnosoi. — M.: ®I'bHY
«MHCTUTYT CTpaTeruu pa3BuTus o0pazoBaHus», 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6morexa IJOK






