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HHOACHUTEJBbHAA 3AIINCKA

VYuebHblil Kypc «Anrebpa M Hayala MaTeMaTHYECKOTO aHajiu3a» SBISETCS OJHUM U3 Haumbousee
3HAYUMBIX B IPOTrpamMMe CpeHero olIiero oopa3oBaHusl, MOCKOJIbKY, C OJHON CTOPOHBI, OH 00eCIeYBacT
MHCTPYMEHTAJbHYIO 0a3y Ui W3Yy4eHHUs BCEX ECTECTBEHHO-HAYYHBIX KypCOB, a C JPYrOd CTOpPOHBI,
dbopMupyeT Joruueckoe 1 abCTpakTHOE MBIIIJICHHE 00YYaroIMXCsl Ha YPOBHE, HEOOXOIMMOM JIJIsi OCBOCHUS
nHpOpPMATUKH, OOIIECTBO3HAHUS, HCTOPUH, CIOBECHOCTH W JAPYrHMX IUCUHUIUIMH. B pamkax JaHHOTO
yueOHOro Kypca oOydarolluecs OBJIAJEBAIOT YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HAyKH, KOTOpPas
(bopMyIpyeT CBOM JOCTHKEHUSI B MAaTEeMaTHIeCKoi popme.

VY4eOHblii Kypc anredpsl U Hayal MaTEeMaTHMYECKOIrO aHajdn3a 3aKJaJblBa€T OCHOBY JJISl YCHEIIHOTO
OBJIQJICHUS 3aKOHAMH (DU3UKH, XUMUHU, OUOJIOTUH, TOHUMAHHUS OCHOBHBIX TCHICHIIMHA Pa3BUTHUSI SKOHOMHUKHU
U OOIIECTBEHHOW J>KMU3HM, TO3BOJSET OPUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HUCIOJIB30BATh UX IS JalbHEHIIEro o0pa3oBaHus U B MOBCEHEBHON KU3HU. B TO
e BpeMsl OBJIaICHUE a0CTPAKTHBIMH U JIOTMUECKH CTPOrMMH KOHCTPYKIMSIMH alnreOpbl 1 MaTeMaTH4YeCKOTro
aHajuM3a pa3BUBACT YMEHUE HAXOIHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTH MCTUHHOCTH, JIOKA3bIBATh
YTBEPXKACHUSI C TOMOIIbI0 MHIYKIMU U PacCyXIaTh JEAyKTHBHO, HCIOJIb30BaTh 00O0OIIeHHE U
KOHKPETHU3aINI0, a0CTparupoBaHue U aHAJIOTHIO, (POPMHUPYET KPEaTUBHOE M KPUTHUECKOE MBILILICHHE.

B xone uzydyenust yueOHOro Kypca «Anredpa u Hayajla MaTeMaTUYECKOTO aHaIM3a» OOydaroluecs
MOJTy4YarOT HOBBIA OIBIT PEIICHUS MPUKIAIHBIX 337124, CAMOCTOATEIBHOTO TOCTPOCHHS MaTEMAaTHUYECKUX
MoJieJiell peallbHbIX CHUTYyalllii, WHTEPIpEeTallud TOJYyYEHHBIX PEIICHUH, 3HAKOMSTCS C MpUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOE, HAyKe M MCKYCCTBE, C BBIJAIOIIUMUCS MAaTeMaTHUECKUMHU
OTKPBITHSIMH U UX aBTOPAMH.

VY4eOHbIil Kypc 0071a1aeT 3HAYUTEIHHBIM BOCIIUTATEIFHBIM ITOTEHIIHAIOM, KOTOPBIA pealn3yeTcs KaK
yepe3 ydeOHBI MaTepual, CIOCOOCTBYIOMIMK (OpMHpPOBAHMIO HAYYHOTO MHUPOBO33PEHHUS, TaK U 4Yepe3
cnenn(uKky y4eOHOH JeATENbHOCTH, TpeOyIome MPOAODKUTENFHOW —KOHIIEHTPAIMH  BHUMAaHMS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 MOJMyYEHHBIN pe3ybTarT.

B ocHoBe wMmerogmku oO0y4yeHuss anrebpe MW HayaJaM MaTeMaTHYeCKOro aHaiu3a JISKUT
NeSITeNIbHOCTHBIN MPUHIUI O0y4YEHHUSI.

B crpyktrype yueOHOro Kkypca «AnreOpa W Hauyajga MaTEMaTUYECKOrO0 aHaIn3a» BbIICICHbI
CIIEyIOIINEe COAepKAaTeIbHO-METOAuYeCKre THHUM: «Yucna M BbUMCIHCHUSY, «DYyHKIUU U Tpaduxm,
«YpaBHEHUS W HepaBeHCTBay, «Hawama MmaTemarmdeckoro aHanmm3a», «MHOXecTBa W JOrmka». Bce
OCHOBHBIE€ COJIEP’KATENbHO-METOUUYECKHE JTHHUM W3Yy4aloTCsd Ha MPOTSHKEHUM JBYX JIeT OOy4YeHHs Ha
YpOBHE cpenHero oOmero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS APYT Jpyra W IMOCTENEHHO HACHIIAsICh
HOBBIMU Te€MaMHU U pazfenaMu. J[aHHBINA y4eOHBIN Kypc SBISETCS MHTErPATUBHBIM, MOCKOIBKY O0BEAUHSIET
B ce0e copepkaHWe HECKOJBKHX MaTeMaTWYeCKHX JAUCIUIUTMH, TaKuX Kak anredpa, TpUTOHOMETpHS,
MaTeMaTHYeCKUil aHalu3, TEOpHsl MHOXKECTB, MaTeMaTudeckas joruka u apyrue. [lo mepe Toro kak
oOydJaromuecsi OBJaJeBalOT BCE Oojiee MMPOKMM MaTEMAaTHYECKHM amlapaToM, Y HHX IOCIIEOBaTEIEHO
dbopMHUpyeTCST U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYeCKYI0 MOJIelbh peallbHON CUTYyalluH,
NPUMEHSTh 3HAHMS, TOJNyYEHHBIE TPU HW3YYEHUH Y4eOHOro Kypca, JUIS pEIIeHUS CaMOCTOSATEIBHO
chopMyITUPOBAHHON MaTeMaTHYEeCKOW 3a/1auu, a 3aTEM HHTEPIIPETUPOBATH CBOI OTBET.

ConepxatenbHO-MeTOANYECKas THHAS «Urciaa W BBIUMCICHUS) 3aBepiIaeT (OpPMHUPOBaHUE HABHIKOB
UCTOJb30BAHUS JICHCTBUTENBHBIX YHCEN, KOTOpOoe OBUIO HayaTo Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBanms. Ha ypoBHe cpemnero oOmiero oopasoBaHusi oco00e BHUMaHHE yAemsieTcs (OPMUPOBAHHIO
HABBIKOB PAIlMOHATBHBIX BBIUYMCICHHUM, BKIIOYAIOMIMX B Ce0sl MCIOIB30BAaHUE PA3IUYHBIX (OPM 3amucH
qrcia, YMEHHE JeNaTh TNPUKUAKY, BBIMOJHATh TPUOIMKEHHBIC BBIYMCICHUS, OIEHUBATH YHCIIOBEIC
BBIp@XEHHS, padoTaTh C MaTEeMAaTHMYECKUMH KOHCTaHTaMH. 3HAKOMbBIE OOYYalOIMMCS MHOKECTBa
HATYPaJIbHBIX, [ENbIX, PATUOHATBHBIX U JCUCTBUTEIBHBIX YUCEI JOTIOTHSIOTCS MHOKECTBOM KOMILIEKCHBIX
yucen. B kakIoM M3 3THX MHOXECTB paccMaTpUBAIOTCSl CBOWCTBEHHbIE eMy crenuduyeckue 3aiauu H
OTIepanuu: JAEJCHHE HAaIleJo, OTNIEPHPOBAHNE OCTATKAMH HAa MHOXKECTBE IIEJTIBIX YHMCell, 0cOObIe CBOWCTBA
paIMOHATBFHBIX M HPPALMOHAIBHBIX YHCEN, apu(PMETHYECKHe ONepallid, a TakKe H3BICYCHHUE KOPHS
HATYpaJbHON CTENEHH Ha MHOYKECTBE KOMIUIEKCHBIX yucel. biaromaps mocinenoBaTeIbHOMY PaCIIHPEHHIO
Kpyra HCIOJIb3yeMbIX YHCeNT U 3HAKOMCTBY C BO3MOKHOCTSIMH WX MPUMEHEHUS IS PEIIeHUs Pa3TUYHbBIX
3aa4 OpMUPYETCS MPEICTABICHUE O €IUHCTBE MATEMATUKHU KaK HAYKH U €€ POJIM B TIOCTPOSCHUU MOJIeTeH
peabHOTO MUPA, ITUPOKO UCTIOIB3YIOTCS 0000IIEHNEe U KOHKPETH3AITHSI.



JIuaus «YpaBHEHHS M HEPABEHCTBA» pEaM3yeTcss Ha MPOTSHKEHUH BCEro OOy4YeHHMsS Ha YPOBHE
cpeAHero oéuero odpa3zoBaHMsA, MOCKOJIbKY B KaxaoM paszene IIporpamMMbl mpeaycMOTpPEHO pelleHue
COOTBETCTBYIOLIMX 3a7au. B pesynbrate oOydaromiyecs OBIIAACBAIOT PA3JIUYHBIMH METOJAMM PELICHUS
pallMOHANBHBIX, HMPPALUOHANBHBIX, IOKAa3aTelIbHbIX, JIOTapU(MUUECKUX U  TPUTOHOMETPUYECKHUX
yYpaBHEHHIA, HEPABEHCTB U CUCTEM, a TAK)KE 33/1a4, CO/IepKaIIUX mapaMeTpbl. [loyueHHbIE yMEHUS IHUPOKO
HCIOJIb3YIOTCS MIPU UCCIEA0BAaHUM (QYHKIMN C IOMOIIBIO POU3BOAHOM, IPU PEIIEHUH MPUKIIAJHBIX 3a/1a4
M 33J1a4 Ha HaXOX/IEHUE HanOOJIBIINX U HAMMEHBIINX 3HAaUYeHU QyHKIuH. /laHHas conepkaTeabHas TUHUS
BKJIIOYAeT B ce0s Takxke (OpMUPOBAHME YMEHMH BBINOJHATH pacuéTsl MO (opmynam, npeoOpa3oBaHUs
panMoHANBHBIX, HPPALIMOHATBHBIX U TPUTOHOMETPUYECKIX BBIPAXKEHUH, a TAKXKE BBHIPAXKCHUH, COACPIKAIIINX
crerneHu W Jjorapudmel. biarogaps m3ydeHuro anreOpauyeckoro Marepuana IMPOUCXOAUT JalibHeiiiee
pa3sBUTHE QJITOPUTMUYECKOTO W aOCTPAaKTHOTO MBIIIICHUS OOy4aromuxcs, (OPMHUPYIOTCS HABBIKU
JEeyKTUBHBIX pacCyKICHUH, pabOThl ¢ CUMBOJBHBIMU (hOpMaMHM, IPEICTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BHJIE PaBEHCTB M HEpaBeHCTB. AnreOpa mpennaraet 3(QQEeKTUBHBIE WHCTPYMEHTHI IS
peleHMs] IPAKTHYECKUX U €CTECTBEHHO-HAYUHbIX 3a]1a4, HArJIsIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

ConepxarenbHo-MeToandeckas JUHUA «DyHKIUMM U rpaduKn» TECHO MNeperuieTaeTcs ¢ APYTUMH
JUHUSMH y4eOHOTO Kypca, IOCKOJBbKY B KAaKOM-TO CMbICIE 3a7aéT IOCIEJOBATEIbHOCTh H3Y4EHHS
Mmatepuaina. M3yueHue creneHHOH, MOKa3aTelnbHOM, Jorapu(MUUecKO 1 TPUTOHOMETPUYECKUX (YHKLUH,
UX CBOWCTB M rpa)uKOB, UCMOIB30BaHNE (QYHKIMH U PEIICHHs 3a1ad U3 APYIHX YYEOHBIX MPEIMETOB H
peasbHON JKM3HU TECHO CBA3aHO KAaK C MaTeMaTHYeCKHMM aHAJIU30M, TaKk U C pEIIeHUEM YypaBHEHUH U
HepaBeHCTB. [Ipu 3ToM Ooinblioe BHUMaHUE yensercss (OPMHPOBAHUIO YMEHHUsS BBIpaXaTh (hopMylamu
3aBUCUMOCTH MEX/y pa3IMYHbIMU BEJIMYMHAMHU, UCCIIEI0BATh MOJy4YeHHbIE (DYHKIIUH, CTPOUTH UX I'PapUKH.
Marepuan 53Toil conep)KaTeIbHON JIMHUHM HalelleH Ha pa3BUTHE YMEHUH M HAaBBIKOB, MO3BOJISIOIINX
BbIp@)XaTh 3aBUCHUMOCTH MEXJy BEJIUYMHAMHM B pa3iMyHON (opMme: aHAIUTUYECKOH, rpaduyeckoil u
cioBecHOl. Ero m3ydenme cmocoOCTBYeT pa3BUTHIO aJrOPUTMHUYECKOTO MBIIIICHUS, CIIOCOOHOCTH K
0000I1IEHUI0 U KOHKPETU3ALUH, UCTI0Ib30BAHUI0 AHATOTUH.

ConepxarenbHast muHUs «Hauana MareMaTndeckoro aHajiM3a» MO3BOJISIET CYIIECTBEHHO PAaCHIMPHUThH
Kpyr Kak MaTeMaTHYeCKHX, TaK W NPUKIAJHBIX 337ay, JOCTYIHBIX OOy4aroIlMMCs, TaKk KaKk y HHUX
MOSIBIISICTCS BO3MOXHOCTh CTPOHMTH Tpa(uKH CIOXKHBIX (DYHKIHMH, ONpenensiTh WX HauOONbIINE H
HalMEHBIINE 3HAYEHMS, BBIUUCIATH IUIOMAAN (GUTyp U OOBEMBI TeJ, HAXOAUTh CKOPOCTH M YCKOPEHHS
nporeccoB. [lanHas cojepkaTenbHas JIMHUS OTKPHIBAET HOBBIE BOSMOKHOCTH TTOCTPOCHUS MAaTEMaTHIECKUX
MoJiesIel peasIbHbIX CUTYallui, MO3BOJIAET HAXOJUTh HAWIydllee pelIeHHe B MPUKIAIHBIX, B TOM YHCIe
COIMAJIbHO-YKOHOMUYECKHUX, 337a4ax. 3HAaKOMCTBO C OCHOBAMH MaTE€MaTH4eCKOrO aHAJIN3a CIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOTO, (pOPManIbHO-IOTHYECKOTO U KPEATUBHOTO MBILIUIEHUS, (DOPMUPOBAHUIO YMEHUI
pacrio3HaBaTh TPOSBICHUS 3aKOHOB MAaTEeMaTHUKU B HayKe, TEXHHKE U HCKyccTBe. O0yJaromuecst y3HaoT O
BBIJIAIOIINXCS pe3yIbTaTax, MOJYYEHHBIX B X0J1€ pa3BUTHUSI MaTEMAaTUKU KaK HayKd, 1 00 UX aBTOpax.

ConepxaTenbHO-MeTOANYECKas TMHUA «MHOXKECTBA U JIOTHKA» BKJIIOYAET B CE0S JIEMEHTHI TEOPUH
MHOXECTB M MaTeMaTH4YeCKOW JIOTMKH. TeopeTHKO-MHOXKECTBEHHBIE IMPEJCTABICHHUs MPOHHU3BIBAIOT BECh
KypC HIKOJIBHON MaTeMaTHKH M MPeJIaraloT Hanboiee YHUBEPCATBHBIN SI3bIK, 00BETUHSIONINN BCE Pa3/IeIIbl
MaTeMaTHKH 1 €€ MPUIOKEHUH, OHU CBA3BIBAIOT pa3Hble MaTeMaTUYeCKHE JUCIUIUIMHBL U UX TPUIIOKEHUS B
ennHoe 1enoe. [103ToMy BaKHO 1aTh BO3MOKHOCTH 00YYaIOIEeMyCsl TOHUMATh TEOPETUKO-MHOKECTBEHHBIH
S3BIK COBPEMEHHOW MaTeMaTHKH W MCIIOJIb30BaTh €ro Ul BBIPAKEHHsSI CBOMX MbICieil. JIpyruM BakKHBIM
MPHU3HAKOM MaTeMaTHKW KaK HAyKd CJelyeT MPH3HATh CBOMCTBEHHYIO € CTpOrocTh OOOCHOBaHWHA H
ClleZIOBaHHE OMNpEAEAEHHBIM IpaBUJIaM IOCTPOEHHS JIOKA3aTeNbCTB. 3HAKOMCTBO C 3JEMEHTaMH
MaTeMaTHYECKOH JIOTHKH CIIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIUICHHS 00yJaroIIuXCsl, TIO3BOJISIET UM
CTPOUTh CBOU PACCYXJEHUS HAa OCHOBE JIOTHYECKUX IMpaBWi, (OPMUPYET HABBIKM KPUTHYECKOTO
MBIIUTICHUSL.

B y4eOHOoM Kkypce «Anrebpa W Hayaja MaTEeMAaTUYECKOIO aHAINW3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICTMPOBAHMSI, KOTOpPHIE TPHU3BAaHBI CIIOCOOCTBOBATH (OPMHPOBAHUIO HABBIKOB
MOCTPOEHMSI MOZIETIH peasIbHBIX CUTYallUi, UCCIIEAOBAHM 3TUX MOJENEH ¢ MOMOIIbIO anmnapara aareopsl 1
MaTeMaTHYECKOTO aHalli3a, WHTEPIpETAIlMd TIOJYYeHHBIX pPE3ylbTaToB. TakuWe 3alaHusl BIUIETEHBI B
KaX/IbI U3 pa3/ieNoB MPOrpaMMBbl, TOCKOJIBKY BECh MaTepualn yueOHOro Kypca IIUPOKO UCHOIb3YETCs JUIs
peleHusl MpUKIaaHbIX 3a1ad. [Ipu pemieHnH peanbHBIX NMPaKTHUECKUX 3ajad OOydaroluecs pa3BUBAIOT
HaOTI0IaTeNbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIIONIB30BATH AHAJIOTHIO,
0000ImaTh M KOHKPETH3UpOBaTh mpodiemy. JleaTenbHOCTh O (OPMHPOBAHUIO HABBIKOB PEIICHHS



MPUKJIAIHBIX 3a7a4 OPTaHU3yeTCs B MPOLIECCe M3yUeHUs BCEX TeM y4eOHOro Kypca «Aunrebpa w Hayaia
MaTEeMaTHYECKOTO aHAIN3ay.

Ha u3ydenue yuebHOrO Kypca «Anredpa u Hadaia MaTeMaTHYECKOTO aHalln3a» OTBOAUTCS 272 yaca: B
10 ximacce — 136 yacoB (4 yaca B Heneno), B 11 kimacce — 136 yacoB (4 yaca B HeJENi0).

COJEP/KAHUE OBYYEHUA

10 KJIACC

Yucna v BbIYMCICHUSA

Panmonanbuele  uncna. OOBIKHOBEHHbIE U JAECATUYHBIE JpoOM, TPOLEHTHI, OECKOHEUHbIE
nepuoaudeckue apoou. [Ipumenenne qpobeit 1 MPOLEHTOB IS PEHIeHUs MPUKIIAIHBIX 3a/1a4 U3 Pa3InYHbIX
OTpaciiel 3HaHUH U peaIbHON KU3ZHHU.

JlelicTBUTENbHBIC yKcha. PanroHanpHble U MppaluoHaIbHble Yncia. ApudMeTHUECKUE ONepanuu ¢
JNEeUCTBUTENbHBIMU 4MCIaMU. Mogynb JIeHCTBUTENBHOIO 4YMciaa M ero cBoiictBa. IlpuGnuxénnble
BBIUHCIIEHMS], IPaBUJIa OKPYIJIEHNUS, IPUKKJIKA U OLIEHKA pe3yJIbTaTa BbIUYMCIECHUH.

Crenenp c nensiM mnokaszareneM. bunom HeioTona. Mcnosb3oBaHue noaxofsiuedt Gopmbl 3amnucu
NEHUCTBUTENBHBIX YUCEN JUISl pELICHUs IPAKTUYECKUX 3314 U IIPEJICTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTYpaJIbHOM CTENIEHH U €0 CBOMCTBA.

CreneHsb ¢ pallMOHAJIBHBIM [TOKA3aTEIEM U €€ CBOWCTBA, CTENEHD C AEUCTBUTEIbHBIM MTOKA3aTEIIEM.

Jlorapudm uncna. CoiicTBa jgorapudma. JlecaTuuHble 1 HaTypajlbHbIE JIOTapU(MBI.

CuHyc, KOCUHYC, TAHT'€HC, KOTAHI'€HC YMCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCUHYC U apKTaHT€HC
YKCIIOBOT'O apryMeEHTa.

YpaBHeHus U HepaBeHCTBA

ToxnecTBa M TOXKIECTBEHHbIE NpeoOpa3oBaHMs. YpaBHEHUE, KOpEHb ypaBHEHMs. PaBHOCHIIbHBIE
YpaBHEHUs U ypaBHEHUs-cieACcTBUSA. HepaBeHCTBO, pellieHrne HepaBEeHCTBA.

OCHOBHBIE METO/ABI pEIIEHUs LENblIX M JPOOHO-pAllMOHANBHBIX YpPaBHEHUH U HEPaBEHCTB.
MHorowieHsl OT OJHOM NEpeMEHHOM. JleneHne MHOrowieHa Ha MHOTOWIEH ¢ ocTtaTkoMm. Teopema besy.
MHorousiens! ¢ nenbiMu kodpdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUM, COIEPIKALIUX CTENEHH U KOPHH.

WppanmonansHble ypaBHeHNsA. OCHOBHbBIE METOABI PELIEHHS UPPALIMOHAIBHBIX YPABHEHUI.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEeIbHBIX YPaBHEHUH.

IIpeoOpa3oBaHue BeIpaXEHUH, COAEPIKAIINX JIOTapU(MBI.

Jlorapudmuueckne ypaBHeHusi. OCHOBHbBIE METO/IbI PELIEHUS] TOTapUPMUUECKUX ypaBHEHUI.

OcHoBHbIE TpUroHoMeTpuueckue (opmynsl. [IpeoOpazoBaHHe TPUTOHOMETPUYECKHUX BBIPAKECHUH.
Pemenne TpuroHOMETpUYECKUX YPAaBHEHHM.

Pemenne cucreMm JIMHEHHBIX YpaBHEHMU. MaTpuiia CUCTEMbI JUHENHBIX ypaBHEeHUM. Onpenenurenb
MaTpullbl 2X2, €ro TreOMETPUYECKHH CMBICI U CBONCTBA, BBIUMCICHHE €ro 3HAUEHUs, NPUMEHEHHE
OIIpEAEIUTENS U1 PELIEHUS CUCTEMbI JMHEMHBIX YpaBHEHUMU. PellleHne NpuKIagHbIX 3a1ad ¢ IOMOIIbIO
CUCTEMBI JIMHEHMHBIX YypaBHEHHW. VccienoBaHne NOCTPOEHHOW MOJAENM € TOMOLIBIO MaTpul U
OIIPEACIIUTENEH.

[TocTpoeHne MaremMaTHUECKMX MOJENEH pealbHON CUTyallud ¢ MOMOIIbIO YpaBHEHUN U HEPaBEHCTB.
IIpumeHeHne ypaBHEHMII M HEPAaBEHCTB K PELICHHI0 MAaTEMaTHYECKMX 3aJad M 3aJad W3 Pa3InyHbIX
o0racTell HAyKH U peaibHOM KU3HU.

DYyHKUMH U TPaPUKHU

OyHkuMs, crnocoObl 3aaaHus QyHkuuu. B3aumHo oOpatHbie QyHkuuu. Kommosunus dyHKIui.
I'padux GpyHKImU. DnemMeHTapHbIe TpeoOpa3oBaHus rpadukoB GyHKINH.

Ob6nacth ompeneneHus HM MHOXecTBO 3HadeHH ¢yHkuuu. Hymun dynkuun. IIpomexytku
3HakonocTossHCTBa. Y&€rHple U Heu€tHble ¢QyHkuuu. Ilepuognueckue ¢ynkuuu. [IpomexyTku
MOHOTOHHOCTH (QYHKIMH. MakcuMyMbl 1 MUHUMYMbI (pyHKunu. Hambosbiiee 1 HauMeHblIee 3HauY€HUs
(GYHKIIMN Ha IPOMEKYTKE.

Jluneiinas, KBaApaTUyHas W JPOOHO-JIMHEWHAs (QYHKIUU. OJEMEHTApHOE WCCIeIOBaHUE U
MOCTPOEHHE UX IPapUKOB.

Crenennast GyHKIIMA C HaTypaJdbHBIM M IIENBIM Moka3areieMm. E€ cBoiictBa u rpaduk. CBolicTBa u
rpaduK KOpHS n-Oi CTEeNEHH Kak (PyHKIMH 00OpaTHON CTETIEHU C HATYPaJbHBIM ITIOKA3aTEIIEM.



[Toka3zarenbHast u Jorapupmudeckas GyHKIMH, UX CBOICTBa U rpaduku. McrnonszoBanue rpadukoB
GyHKIMA 17151 pelIeHns] ypaBHEHUM.

Tpuronomerpuueckass OKPY)KHOCTb, OIPENIEICHUE TPUTOHOMETPUUYECKUX (YHKUUH YHCIOBOTO
apryMeHTa.

OyHKIIMOHANBHBIE 3aBUCUMOCTH B pEaJbHBIX TIpoleccax M sABICHHSX. [paduku pearbHBIX
3aBUCUMOCTEH.

Havyana maTreMaTH4ecKkoro aHajamnsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3aaHUs M1OCIIEA0BATEIbHOCTEH. MeTo] MaTeMaTHUECKON MHIYKIIHUH.
MOHOTOHHBIE U OTPAaHUUYEHHBIE [10CIIE0BATENBLHOCTU. VICTOpUS BOSBHUKHOBEHUS MAaTEMAaTUYECKOT0 aHAJIN3a
KaK aHaJIn3a 6ECKOHEUHO MaJIbIX.

Apudmernueckass U TeoMeTpHUECKash Hporpeccuu. beckoHeYHO yObIBalomas TeOMETpHYECKast
nporpeccusi. CyMma  OECKOHEYHO  YyOBIBAIOIIEH TIeOMETpPHYECKOW mporpeccud. JIMHEWHBIH W
OKCIIOHEHIMAIBHBIA pocT. Yucio e. PopMmyna CIOXKHBIX NPOLEHTOB. MCrosnb3oBaHHE NPOTrpeccuu Ui
pEILIEHNs PEANBHBIX 3aJa4 IIPUKIIAHOTO XapaKTepa.

HenpepoiBable ¢pyHKIMN U X cBoiicTBa. Touku pa3pbiBa. AcUMOTOTH rpadukoB GyHKuuil. CBoiicTBa
(GyHKLIMI HENpepbIBHBIX HA OTpe3Ke. MeToJl MHTepBajIOB /sl peLIeHHs] HepaBeHCTB. IIpumeHenne cBONUCTB
HETPEPbIBHBIX (DYHKIIHMIA JJIS1 pEeIIeHUs 3a/1a4.

IlepBas u BTOpas mpousBoiaHble (QyHKIMHU. OnpenencHue, reoOMEeTpUUYECKUd U (U3NYECKUNA CMBICT
MIPOM3BOTHOM. Y paBHEHHE KacaTSIIbHOU K TpaduKy (yHKITHH.

[IponsBosaHble »neMeHTapHbIX (GyHKUMHA. I[Ipon3BogHas CyMMBbI, NpPOM3BEIEHUS, YacTHOIO H
KOMIIO3ULIUHU (PYHKITHH.

MHoxecTBa M JI0OTHKA

MHo3xecTBO, Olepaluy HaJl MHOKECTBaMU U UX cBoiicTBa. [luarpammsl Ditnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO anmapara Jjisi ONHCAHUS pPeajbHBIX IPOLIECCOB W SABJICHUMN, NPU PEUICHUU
3a7a4d U3 IPYrux y4eOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CBOWCTBO MAaTeMaTHYECKOro OOBEKTa, CIEACTBHE, JI0KAa3aTeIbCTBO,
PaBHOCHUJIbHBIE YPABHEHHUS.

11 KJIACC

Yuciia v BbIYMCIEHUSA

Hatypanbsable u nenble uyucna. I[IpumMeHeHHe NPU3HAKOB JEIMMOCTU IIETBIX YHCEN, HanOOIbIIHii
obmuit nenurens (nanee — HOJl) m nanmensinee odbimiee kpatHoe (nanee — HOK), octatkoB mo mosyito,
anroputMa EBknna s pemeHus 3aaad B LENbIX YUCIIax.

KommnekcHbie uncna. Anredpandeckast 1 TPUTOHOMETpUYEcKast (POpMBbI 3aMCH KOMITJIEKCHOTO YHUCIIA.
Apudmernyeckue onepanud € KOMIUIEKCHBIMH 4HciaamMu. M3o00pakeHne KOMIUIEKCHBIX YHCeNl Ha
KOOpAMHATHOM MIockocTH. @opmyiia Myaspa. KopHu n-oii creneHu u3 KOMIUIEKCHOTO 4ucia. [I[puMenenne
KOMIIIEKCHBIX YMCEN JUIsl peleHus pU3NYecKrX U reOMETPUUECKUX 3a/1au.

YpaBHeHus U HepaBeHCTBa

Cucrema u COBOKYITHOCTb YPAaBHEHUI U HEPAaBEHCTB. PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHUSI.
PaBHOCHITEHBIE HEpABEHCTBA.

OT00p KOpHEH TPUTOHOMETPUYECKHX YPAaBHEHHMH C MOMOUIbIO TPUTOHOMETPUYECKOH OKpYKHOCTH.
Pemenne TpUroHoMeTpruueCKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS TOKa3aTeNbHBIX U JIOTapu()PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/BI PELICHUS UPPALIOHATbHBIX HEPABEHCTB.

OcHOBHBIE METOJBl PpEUIEHUS] CHUCTEM M COBOKYIHOCTEH pPalMOHAIbHBIX, WPPALMOHAJIBHBIX,
MOKa3aTeIbHBIX U JOTrapu(PMUUECKUX YpaBHEHHH.

VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpumeneHue ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIIEHUI0 MaTeMaTUYeCKUX 3a/lad U 3ajad u3
pa3NUYHbIX 001acTe HAYKH U peasIbHOM KU3HH, HHTEPIpEeTalrs MOTYYeHHBIX pe3yabTaToB.

DyHKIUHN U TPaQUKH

I'papux kommosunuu ¢yHkuui. ['eomerpudeckue o0Opa3bl ypaBHEHHMM M HEpPaBEHCTB Ha
KOOpPJAMHATHOM TIOCKOCTH.

Tpuronomerpruyeckue GyHKIHNU, UX CBONCTBA U IPaPUKH.



I'paduueckue MeTonbl pelieHusl ypaBHEHUI 1 HepaBeHCTB. [ paduueckne METoAbl pelieHus 3a1ay ¢
apaMeTpamH.

Hcnonb3oBanue rpapukoB (QYHKIUH I HCCISIOBAHUS MPOIECCOB M 3aBUCHUMOCTEH, KOTOpbIC
BO3HUKAIOT MPH PELLICHUH 3a]a4 U3 APYIUX Y4eOHBIX MPEIMETOB U pPeaIbHON KU3HH.

Hayana MmaTeMaTH4eCKOro aHaJIM3a

[IpuMeHeHre NPOM3BOJHONW K MCCIEJOBAHUIO (YHKUMH HAa MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HanuOoIbIIero 1 HAMMEHBIIETO 3HAYCHHU HEMPEPHIBHON (DYHKITUU Ha OTPE3KE.

[IpumeHeHre NPOM3BOAHOM [UIsl HAXOXKICHUS HAWIyYIlIEro PEUICHMs] B NPUKIAIHBIX 3ajadax, AJs
OTIpeJIeNIEHUs] CKOPOCTH U YCKOPEHUS MpolLiecca, 3a4aHHOr0 (HopMyIIoi Wiin rpadhuKOM.

IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO MNepBooOpasHbIX. [lepBooOpa3Hble 3J€MEHTapHBIX (DYHKIMH.
[TpaBuia HaX0XIEHHS IEPBOOOPA3HBIX.

WuTterpan. ['eomerpuueckuii cMbICi HHTErpana. Beruucinenue onpeaeaéHHOro MHTerpaia mno gopmyse
Herotona-Jleitbnuna.

[IpuMeHeHMne MHTErpana Ajas HAXO0XKJIEHHs IUIOIAAeH IUIOCKMX (QUryp U 00bEMOB r€OMETPUYECKHUX
Tell.

[Tpumeps! pemenuit quddepeHnranbHbIX ypaBHEHUNH. MaTemMaTnyeckoe MOJEIMPOBAHUE PealbHbIX
MIPOIIECCOB ¢ MOMOIIBIO AU PepeHInaNbHBIX YPAaBHEHUH.

IJIAHUPYEMBIE PE3VJIPTATbI OCBOEHMA YYEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaKIaHCKOro BOCIHUTAHMS:

c(OPMHPOBAHHOCTH TPAKAAHCKON MO3UINN 00YYAIOUIETOCs KaK aKTHBHOT'O M OTBETCTBEHHOTO WJICHA
poccuiickoro o0IIecTBa, MPEACTaBIEHUE O MaTeMaTHUECKUX OCHOBAX (DYHKIIMOHUPOBAHMS Pa3IMUHBIX
CTPYKTYp, SBICHH, TPOLEAYp TpaKIaHCKOTO oOmiectBa (BBIOOPHI, ONPOCHI H JPYroe), yMEHHue
B3aMMO/IEHICTBOBATh C COLIMAIIbHBIMUA HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSAMHU U Ha3HAUCHUEM;

2) IaTPHOTHYECKOTO BOCTIUTAHUSI:

C(OPMHPOBAHHOCTh POCCUHCKOM TI'pa)TaHCKOM HIEHTUYHOCTH, YBAXEHHUS K MPOUUIOMY H
HACTOSIIIEMY POCCHICKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K TOCTH)KEHUSIM POCCUICKIX MaTEeMaTHKOB
U POCCUHCKOM MaTeMaTUUECKOM LIKOJIbI, HCIIOJIb30BAaHUE ATUX JIOCTHIKEHUHN B IPYTUX HayKaX, TEXHOJIOTHSX,
chepax S5KOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

OCO3HAHHE [JyXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoja, CGHOPMUPOBAHHOCTb HPABCTBEHHOI'O
CO3HaHUS, 3TUYECKOTO MOBEJCHMS, CBA3aHHOIO C IMPAKTHMYECKUM NPUMEHEHUEM JOCTHKEHMH HAyKH H
JESTeThbHOCTHIO YUEHOTO, OCO3HAHUE JINYHOTO BKJIAZa B IOCTPOCHHUE YCTOWYMBOTO OYIyIIEro;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOMICHUE K MHUPY, BKIIIOYAst SCTETUKY MaTeMaTHUECKUX 3aKOHOMEPHOCTEH, 0OHEKTOB,
3aja4, pEUIeHUH, PacCykAEeHUH, BOCHPUMMYMBOCTh K MAaTEMaTHUYECKUM AacleKTaM pa3iIM4YHbIX BHJIOB
HCKYCCTBA,;

5) ¢pu3uvecKoro BOCIMTAHMA:

C(OPMHPOBAHHOCTh YMEHHS TIPUMEHSTH MaTeMaTW4YeCKWe 3HAHWs B MHTEpecax 3J0POBOTO U
6e3omacHOro o0pa3a JKHM3HM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0pOBBIO (310pOBOE MHTaHUE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHITUA W OTAbIXa, peryispHas (u3nueckas aKTHBHOCTH), (pHU3MUecKoe
COBEPILIECHCTBOBAHHE MTPU 3aHATHIX CIIOPTUBHO-0310POBUTEIHHON 1EATEIBHOCTHIO;

6) TPy/10BOr0 BOCIIMTAHUS:

TOTOBHOCTb K TPYyJAy, OCO3HaHME IIEHHOCTU TPYJOIIOOUs, HMHTEpPEeC K paszIuuHbIM cdepam
poeCCHOHATTFHON JeSITeTbHOCTH, CBS3aHHBIM C MAaTEeMAaTUKON M €€ MPHIOKEHUSIMH, YMEHHE COBEPIIAThH
OCO3HaHHBIN BeIOOp Oymymiel nmpodeccuu u pearn3oBbIBaTh COOCTBEHHBIE KU3HEHHbIE TUIaHbl, TOTOBHOCTD
M CIIOCOOHOCTh K MaTeMaTH4ecKOMYy OOpa30BaHUIO M CaMOOOpPa30BaHWIO Ha IMPOTSHKCHWH BCEH JKW3HH,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PELLICHUH MPAKTUYECKUX 3a/1a4 MaTeMaTH4YeCKOIl HallpaBJIeHHOCTH;

7) 3K0JIOrHYeCKOro BOCIIUTAHMS:



C(I)OpMI/IpOBaHHOCTB HKOJIOTHYECKOU KYJbTYpPbI, IMOHUMAHHUC BJIMAHUSA COLHUAIBHO-3KOHOMUYCCKUX
MPOLIECCOB HA COCTOSIHUE NPUPOJHOM U COLMAIBHOM Cpenibl, OCO3HaHHE TIJI00AJbHOTO XapakTepa
3KOJIOTHYCCKUX Hp06H€M, OopucHTalus Ha NPUMCHCHUC MATCMATUYCCKUX 3HAHUU AJid pCUICHUA 3ada4 B
o0jacTu OKpYy)Karolleld Cpepl, MUIAHWPOBAHHME MOCTYINKOB M OIGHKHM HMX BO3MOKHBIX MOCJIEICTBUN s
OKpY>Karollen Cpeibl;

8) HeHHOCTH HAYYHOTr'0 TIO3HAHUS

c(hOPMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
OOIIECTBEHHON MPAKTUKU, TTOHHMMaHUE MAaTEMaTUYeCKOM HAyKH Kak cepbl YelIOBEUECKOW AesITebHOCTH,
9TanoB eé pPasBUTHA W 3HAYUMOCTH IJId PA3BUTUA LHUBUIIN3AlMU, OBJIAJCHUC A3BIKOM MATCMATHKU U
MaTEeMaTHYeCKON KyJIbTYpOW Kak CPEICTBOM IO3HAHUS MHpPa, TOTOBHOCTh OCYIIECTBIISATH IMPOEKTHYIO U
HCCJIEN0BATEIbCKYIO ASATEIbHOCTh MHANBUAYAIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBIC YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble Jjornuyeckue aeicTBus:

BBISIBISITh M XapaKTePU30BaTh CYIIECTBEHHBIC MMPHU3HAKHM MATEMaTHYECKUX OOBEKTOB, IOHSTHH,
OTHOLICHUN MEXIY MOHATUAMHU, (GOPMYIUPOBATH ONpPEIENICHHs MOHATUH, yCTaHABJIMBATh CYILECTBEHHBIN
MIPU3HAK KJIACCU(UKALMU, OCHOBaHUS JIJ1s1 0000IIEHUS U CPABHEHUSI, KpUTEPUHU ITPOBOAMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (JOPMYIMPOBATH U IPEOOPA30BLIBATh CY)KJICHHS: YTBEPAUTEIbHBIE U OTPHULIATEIILHBIE,
€IMHUYHbBIE, YaCTHbIE U OOILIHE, YCIOBHBIE;

BBISIBJIAITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IMPOTHBOpeuYUs B (pakTax, JaHHBIX,
HAOJIOACHUSAX U YTBEPKACHUSX, IPEJIaraTh KPUTEPUH JIJIs BRISIBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

JieN1aTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, 1€AYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHHH,
YMO3aKIIOUEHUH 110 aHAJIOTUU;

IIPOBOJIUTh CaMOCTOSITEJIBHO JOKa3aTeJbCTBA MATEeMAaTHYECKUX YTBEPXKICHMH (NpsiMble U OT
IIPOTUBHOI'0), BBICTPAaWBATh apryMEHTALUIO, MPUBOAMTH IPUMEPHI M KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CYXKJICHUS U BBIBObI;

BBIOMpPATH CrIOCO0 penieHns yaeOHO 3a1a4un (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS, BHIOMPATH
HaunboJee MOAXOJAIMUN ¢ yUETOM CAMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3zoBble nccienoBareibckue 1eiCTBUA:

HCIOJIb30BaTh BOMPOCH! KaK MCCIEI0BATENIbCKUNA MHCTPYMEHT MO3HAHUA, (POPMYyIUpOBaTH BOIPOCHI,
¢ukcupymolye npoTUBOpeune, MnpodieMy, yCTaHaBIMBAaTh MCKOMOE U JlaHHO€, (OpPMUPOBATH TUIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3ULUI0, MHEHHUE;

MIPOBOAUTH CaMOCTOSITEIbHO CIUIAHMPOBAHHBIN 3KCHEPUMEHT, MCCIEJI0BaHUE IO YCTaHOBJICHHIO
0COOEHHOCTEM MaTeMaTH4ecKoro oOOBEKTa, SBJCHUS, NPOLECCa, BBIIBICHUIO 3aBUCUMOCTEH MeXIy
00BEKTaMHU, SIBICHUSAMHU, IIPOLIECCAMU;

CaMOCTOSITENILHO  (pOpMyNTUpOBaTh OOOOIIEHUS U  BBIBOABI IO pe3yiabTaTaM IpPOBEAEHHOTO
HaOJIIO/IEHUsI, MCCIEAOBAaHUsA, OLIEHUBATh JOCTOBEPHOCTh IOJYYEHHBIX pE3YJIbTaTOB, BBIBOJOB U
0000I1IeHMI;

MIPOrHO3UPOBATh BO3MOXHOE pa3BUTHE INIpOlecca, a TakKKe BBIABUTATh MPEANOJIOKEHUS O €ro
Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undopmanmeii:

BBISIBJIATh JePUIUTHI UH(OPMAIMH, JTAHHBIX, HEOOXOAUMBIX IJIi OTBETAa HA BOMPOC M JUIS PELICHUs
3aJ1a4u;

BbIOMpPATh MH(OPMAIMIO U3 MCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIM3MPOBATH, CUCTEMATHU3UPOBATh U
MHTEPIPETUPOBATH MHPOPMAIIMIO PA3IMYHBIX BUJIOB U (POPM NpeacTaBICHUS;

CTPYKTYpUpOBaTh HH(MOpMAIMIO, NPEACTaBIATh €€ B pPa3IUYHBIX (QOpMax, WLIIOCTPUPOBATh
rpaduyecku;

OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU MO CAMOCTOSATENBHO C(HOPMYIUPOBAHHBIM KPUTEPHSIM.

KoMmyHukaTHBHbBIE YHHBePcAIbHbIE YUeOHbIE TeicTBUS
Oomenne:



BOCIIPUHUMATH M (OPMYJIMPOBATH CYKJICHHS B COOTBETCTBUHU C YCIOBUSAMH U LIETSIMH OOLICHUS, SICHO,
TOYHO, TPaMOTHO BBIPAXaTh CBOK TOYKY 3PEHHUs B YCTHBIX M NHUCBMEHHBIX TEKCTaX, aBATh IOSCHEHHUS I10
XOJly pellieHus 3ajaul, KOMMEHTHPOBATh ITOJYYEHHBIN pPe3yNIbTarT;

B Xxo0/ie¢ 0OCYKIeHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbI, MPOOIEeMbl, perraeMon
3aJ1a4M, BHICKA3bIBaTh UJIEH, HALIEJICHHBIE HA MIOMCK PEIICHNUs, COIOCTABIISITh CBOU CY)KJIEHUS C CYKICHUSIMU
JIPYTUX YYacTHUKOB JHallora, OOHApy)XMBaTh pa3iMude M CXOJICTBO IO3MLUN, B KOPPEKTHOU ¢dopme
(bopMyIHpOBaTH pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEACTABIATh  pe3yibTaThl  PEIIEHUs  3aJauyd, OKCIIEPUMEHTA, MCCIEIOBAaHUs, IPOEKTAa,
CaMOCTOSITENILHO BBIOMpaTh (opMar BBICTYIUICHHS C Y4E€TOM 3a/1ad TMpPE3EeHTallud U O0COOEHHOCTEH
ayJIuTOPHH.

PeryasiTuBHbIe YHUBEPCcAJIbHbIE YUeOHbIe 1eHCTBUS

Camoopranuzanmus:

COCTaBJISITh IUIAH, AJITOPUTM PEUICHHUs 3aJadd, BHIOMPATh CIOCOO PEHICHHS C y4ETOM HMEIOIIMXCS
pECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C
y4€TOM HOBOM MH(OpMaIuy.

CaMOKOHTPOJIb, SMOIMOHAIbHBII NHTE/JIEKT:

BIIQJICTh HAaBBIKAMH I103HABATEIIbHOW pe(IeKCHH KaK OCO3HAHHUS COBEPIIACMBIX JCHCTBUHA M
MBICJIUTEIIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJETh CIIOCOOAMHU CaMOIPOBEPKHU, CAMOKOHTPOJIS MpoIecca
U pe3yibTaTa pelieHus MaTeMaTUYeCKOM 3a/1a4;

MPEABUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MPU PEIICHUU 3a/1a4d, BHOCUTh KOPPEKTUBHI B
NesITeNIbHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JTAHHBIX, HAWJCHHBIX OMIMOOK, BHISBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3y/IbTAaTa IIETU U YCIOBUSM, OOBSICHITh MPUYUHBI JTOCTHIKECHUS WU
HEJOCTHKECHUSI PE3YJIbTATOB JIEATEIBHOCTH, HAXOUTh OLIHOKY, 1aBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eITEIbLHOCTD:

MOHUMATh M HCIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHON U WHAMBUAYAIbHONW pabOThl MPH pELICHUH
y4eOHBIX 3aja4, MPUHUMATh IIeJb COBMECTHOW IEATCILHOCTH, ITUIAHWPOBATH OPTaHHW3AIUI0 COBMECTHOM
paboThl, pacnpenenaTs BUAbl paboT, JOroBapuBaThCS, 00CYXKIaTh MPOIIECC U Pe3yibTaT padoThl, 0000IIaTh
MHEHHS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B TPYIIOBBIX Gopmax paboThl (00CYkaAeHUS, OOMEH MHEHHH, «MO3TOBbIE IITYPMBI» U
WHBIE), BBITIOJIHITH CBOIO YacCTh PaOOTHI M KOOPJWHUPOBATH CBOM JIEUCTBHSI C APYTHMH YJIe€HAMU KOMaH/IbI,
OLICHHMBATh Ka4eCTBO CBOETO BKJIaJa B OOILIUI MPOIYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM yYACTHUKAMU
B3aUMOJCHCTBUSL.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydenus B 10 kiiacce oOydaroniuiicss mOMyYuT CIEAYIOIIME MPEAMETHBIE Pe3yiabTaThl MO

OTJIETTLHBIM TeMaM paboyell mporpaMMbl yueOHOTO Kypca «Anredpa U Hayalla MaTeMaTUueCKOTO aHAIA3a:

Yucyia 1 BHIYUCICHHUS

CBOOOJIHO OMEPUPOBATH MOHATHUAMH: PAIMOHAIBHOE YHUCIO, OCCKOHEYHash MepuoaudecKas Jpoob,
MPOLEHTHI, UPPALMOHAIBHOE YHCIO, MHOXECTBA PALMOHAIBHBIX M JCUCTBUTENIBHBIX YHCEN, MOIYJIb
JIEWCTBUTEIILHOTO YK CIIA;

MIPUMEHSITh IPOOH U TPOICHTHI 7Sl pEIIeHHs MIPUKIAIHBIX 3a7a4 U3 Pa3IMYHBIX OTpaciieil 3HaHUH U
peanbHOM KU3HH;

MPUMEHSITh MPUOTMKEHHBIE BBIYUCICHUS, TPaBUJa OKPYIJICHHs, MPUKUIKY U OIEHKY pe3ylbTara
BBIYMCIICHUI;

CBOOOJHO OMEpUPOBATH MOHSATHEM: CTENEHb C IEJbIM IOKa3aTeJeM, HCIOIb30BaTh MOIXOMISIIYIO
(hopmy 3amucH TEUCTBUTEIBHBIX YHCEI IS PEIICHUS MPAKTHYECKUX 3a/1a4 U TIPEICTABIICHUSI IaHHBIX;

CBOOO/IHO ONEPUPOBATH MOHATHEM: apU(PMETUUECKUI KOPEHb HATYPAbHOM CTENEHH;

CBOOOJTHO OTIEPUPOBATH MOHITHEM: CTENIEHB C PAIIMOHAILHBIM TTOKA3aTeeM;

CBOOO/IHO OMEPUPOBATH MOHATUSAMU: JOTaprudM Yrcia, TeCATUIHBIE U HaTypalbHBIC JOTapu(MBbI;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YUCIIOBOTO apTyMEHTa,

ONEPUPOBATH MOHATUSIMU: APKCUHYC, ADKKOCUHYC U APKTAHI€HC YMCIIOBOI'O ApTyMEHTA.

YpaBHeHHsI M HEPABEHCTBA:



CBOOO/THO OTIEPUPOBATH MOHATHIMHU: TOKAECTBO, ypaBHEHHUE, HEPABEHCTBO, PABHOCUIILHBIC YPABHEHUS
Y ypaBHEHUA-CIICACTBY, PABHOCUIIbHBIC HEPABCHCTBA,

NPUMEHATh Pa3IMYHbIE METOJbl PEIICHHS DPALUOHAIBHBIX M JPOOHO-pallMOHAIBHBIX YpPAaBHEHHIA,
IIPUMEHSTh METOJl UHTEPBAJIOB JUIsl PEIICHNs HEPABEHCTB;

CBOOOZIHO OIIEPUPOBATh IMOHATHSMH: MHOTOWIEH OT OJHON MEPEMEHHOW, MHOIOWIEH C LEIbIMU
KO3 QULIMEHTaMH, KOPHU MHOIOWIEHA, MPUMEHATh [eJIEHUE MHOIOYJICHa Ha MHOTOWIEH C OCTAaTKOM,
teopeMy be3y u Teopemy Buera s peuienus 3anay;

CBOOOJHO ONEpUPOBAaTh MOHATUSAMH: CHUCTEMa JIMHEWHBIX YPaBHEHHWH, MaTpula, OIpeae/uTeb
MaTpullbl 2 X2 W €ro TreOMETPUYECKHH CMBICI, MCIIOJNb30BaTh CBOWCTBA OOpeNenuTens 2 X2 it
BBIUMCJICHUSI €T0 3HAYCHMsI, NPUMEHATH ONPEACIUTENN U1 PEIICHUsS CUCTEMBbl JUHEHHBIX YpPaBHECHMI,
MOJIEIMPOBaTh pEallbHblE CHUTyallUM C IIOMOIIbK0 CHUCTEMBl JIMHEHHBIX ypaBHEHUMH, HCCIEI0BATh
IIOCTPOECHHBIE MOJEIIN C IIOMOILBIO MATPUL] U ONPEACIINTENECH, HHTEPIIPETUPOBATh IT0JIY4EHHBIN Pe3yJIbTaT;

MCIOJIb30BATh CBOMCTBA JEMCTBUI C KOPHAMH JIJIs TPeoOpa30oBaHusl BEIPAKEHUI,

BBINOJIHATE IPEOOpa30BaHUS YMCIOBBIX BBIPAXKEHUM, COJEPKALIMX CTENEHU C PALUOHAIBHBIM
II0Ka3aTeleM;

HCIOJIb30BaTh CBOMCTBA JOrapu(pMoB AJis IpeoOpa3oBaHus Jorapu(pMUUECKUX BbIPAXKEHUH;

CBOOO/JIHO OIEpPUPOBaTh MOHATUSAMU: HUpPpaALUOHAIbHBIEC, IOKa3aTelbHbIE U JIOrapupMUUYECKue
YPaBHEHUs, HAXOAWUTh UX PEIICHUS C IMOMOILBIO PAaBHOCWIBHBIX IIEPEXOJOB MIIM OCYLLECTBIISIS IPOBEPKY
KOpHEH;

IPUMEHATh OCHOBHBIE TPUI'OHOMETpUYecKHe (HOpMyJbl Uil MpeoOpa3oBaHUs TPUTOHOMETPUUYECKUX
BBIPAKCHU;

CBOOOJHO ONEpPHPOBATh IMOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE, MPUMEHSATh HEOOXOJUMBbIE
(bopMyIIBI TS peTIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHUX YPaBHEHUH,

MOJICJINPOBaTh pEAbHbIE CUTYallMM Ha s3bIKE aireOpbl, COCTAaBJIATh BBIPAKEHUS, YPaBHEHUS,
HEPABEHCTBA IO YCJIOBHUIO 3aJa4d, HCCIEAOBATh IIOCTPOEHHBIE MOJEIM C HCIOJIB30BAaHHWEM armapara
anreopsl.

DyHKIUH U TPaQUKH:

CBOOOJHO ONEpUPOBaTh MOHATHAMU: (PYHKIUS, CIOCOOBI 3alaHus (DYHKIUHM, B3aUMHO OOpaTHbIE
byHKIMH, KOMIO3UIHS GYHKIHN, TpaguK (YHKIIUH, BBIIOIHATE dJIeMEHTapHbIe TpeoOpa3oBaHus rpaduKkoB
byHKIUH;

CBOOO/IHO ONEPUPOBATH MOHATUAMHU: 00JIACTH OINpPENEICHHUs] U MHOXKECTBO 3HAYCHUH (QYHKIMU, HYIU
(GyHKINHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOO/JIHO OINEpUPOBaTh MOHATUSIMM: UYETHBIE W HEYETHbIE (PYHKIMM, NEpUOAUYECKHE (DYHKLNU,
MIPOMEKYTKM MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMbl U MMHUMYMbI (DYHKIIMH, HauOoJIbIIee M HaUMEHbIIIEee
3HaYeHUe PYHKIMH Ha IPOMEXKYTKE;

CBOOOJHO ONEpPHPOBATh MOHATUSAMU: CTENEHHAas (DYHKIMS C HAaTypaJbHbIM M LEJIbIM IOKa3aTeleM,
rpaduK CTENEHHOM (YHKIMM C HAaTypaJbHbIM M ILIEJBIM IOKa3aTeiaeM, rpa@uK KOpHsS n-0il CTENeHU Kak
(GbyHKIMN 0OpaTHOM CTENEHM C HATypaJIbHBIM MTOKa3aTeIeM;

ONEpUpPOBATh MOHATHSAMM: JIMHEWHAs, KBaJapaTUyHas W JpOOHO-TMHEHHAs (QYHKIMH, BBIIOJIHATH
3JIEMEHTApHOE UCCIIEJOBAHUE U TOCTPOEHHUE UX Ipa(HKOB;

cBOOOJIHO OnepupoBaTh MOHITUSIMM: NOKa3zaTeNbHas U Jorapudmuueckas (yHKIMH, UX CBOMICTBa U
rpaduKu, UCIOIB30BATh UX T'PapUKH [T PELICHUs yPaBHEHUH;

CBOOOJIHO  OMEpUPOBaTh  MOHATUSIMM:  TPUTOHOMETPHYECKAas  OKPYXKHOCTb,  OINpEJEIeHHE
TPUTOHOMETPUUYECKUX (DYHKIIUN YHUCIOBOTO apryMEeHTa;

MCIO0JIb30BaTh Irpaduku PYHKUIUN SIS HCCIeI0BaHUS TIPOLIECCOB U 3aBUCUMOCTEH MPHU peLIeHUH 3a/1a4
U3 JApPYruX Y4eOHBIX IpEeIMETOB M peajbHOM JKHU3HM, BBIpaXaTb (OpMyJaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU;

Havyana maTeMaTH4eCKOro aHaJImu3a:

cBOOOHO OIEpUPOBaTh MOHATUSAMU: apudmMeTndeckass U reoMeTpuyeckas mporpeccusi, 0eCKOHEUHO
yOBIBatOIasi reoMeTpUYecKas MpOrpeccus, JMHEHHbIM M AKCIOHEHLIMANbHBIM POCT, (hopMyia CIOKHBIX
MIPOLIEHTOB, UMETh MPEJCTABIEHNE O KOHCTAHTE;

HCIIOJIb30BaTh IPOIPECCUU /ISl PELIEHMS] PEAJIbHBIX 3a/]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO OIEPUPOBATH MOHATUAMU: TMOCIEI0BATENLHOCTD, CIOCOOBI 3aJaHHs MOCIEI0BATEIbHOCTEH,
MOHOTOHHBIE U OTPaHUYEHHBIE MOCIEA0BATEIbHOCTH, MOHUMATh OCHOBBI 3apOXKJIECHUS MaTeMaTHYeCKOTro
aHaJIM3a KaK aHajan3a OECKOHEYHO MaJbIX;



CBOOOJHO ONEpUPOBATh MOHATHAMH: HETpEephIBHbIC (YHKIMHU, TOYKH pa3pbiBa rpaduka ¢yHKIUH,
ACUMIITOTHI Tpaduka QyHKINH;

CBOOOJHO ONEepUpOBaTh MOHATHEM: (YHKLHMsS, HEMpEepbIBHAs Ha OTPE3KEe, MPUMEHITH CBOWCTBA
HENpPephIBHBIX (PYHKIMIA U1 pellIeHus 3a1a4;

CBOOOJHO OIEPHPOBATH MOHATHSAMH: IEpBas W BTOpas MPOU3BOAHbIC (YHKIMM, KacaTeiabHas K
rpaduky GyHKINH,

BBIUUCIIATH TPOU3BOJIHBIE CYMMBI, POM3BEACHUS, YaCTHOTO M KOMIIO3UIMH JIBYX (YHKUIWH, 3HATH
MIPOU3BOJIHBIE AJIEMEHTAPHBIX (PYHKIINIA;

MCIOJIb30BATh TEOMETPUUYECKHIA U (PU3UUECKUI CMBICT IIPOU3BOTHOM JIJIsl pEILICHHS 3a/1a4.

MHo:xecTBa M JIOTHKA:

CBOOO/IHO OIIEPUPOBATH MOHATUSAMU: MHOKECTBO, OTIEPALIUHU HAJl MHOKECTBAMU;

HCII0JIb30BaTh TEOPETUKO-MHOXECTBEHHBIN anmnapar JUisl ONMCAaHUs PEAIbHBIX MPOLECCOB U SBJICHUM,
IIPU PEUICHUH 33734 U3 IPYTUX YUeOHBIX MPEIMETOB;

CcBOOOJIHO OIEpPUPOBATH TMOHATUSAMU: OIpEAENCHUE, TeopeMa, YpaBHEHHE-CIEACTBHE, CBOMCTBO
MaTEeMaTHYECKOro 00bEeKTa, J0Ka3aTeIbCTBO, PABHOCHIBHBIC YPABHEHUS M HEPABEHCTBA.

K konny oOyuenus B 11 kiacce oOyyaromuiicss NOJYYUT CIEAYIOLIME MPEAMETHBIE PE3yJbTaThl O
OT/EJIbHBIM TeMaM pabouell IporpaMMel yueOHOro Kypca «Anredpa ¥ Hadyajga MaTeMaTHUYECKOTO aHAINU3a»:

Ymucina ¥ BbIYMCICHUSA:

CBOOOJIHO ONEPUPOBATh MOHATUSAMU: HATYPAJIbHOE U LIEJI0€ YUCIIO, MHOKECTBA HAaTypalIbHBIX M LIEJbIX
quceJl, UCI0JIb30BaTh Npu3Haku AenumMocty nensix yuces, HOJ[ 1 HOK naTypasibHbIX uncen AJis perieHus
3aJa4, IPUMEHATh anroput™ EBkinnaa;

CcBOOOJHO ONEpUpOBaTh MOHITHEM OCTaTKa [0 MOJYJII0, 3alMChIBaTh HaTypajlbHbIE 4YHUCIIAa B
Pa3IMYHBIX TO3ULMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOZHO OIEpPUPOBATh IOHATUSMHU: KOMIUIEKCHOE 4YHCIO U MHOYKECTBO KOMIUIEKCHBIX YHCEIl,
IPEJCTABIATh KOMIUIEKCHBIE 4YMCIa B ajireOpanuyeckol M TPUTOHOMETPUYECKOH Qopme, BBITOIHATH
apu(pMeTHYECKUE OTepallii C HUMU B U300pakaTh Ha KOOPIMHATHOM TUIOCKOCTH.

YpaBHeHNsI 1 HEPAaBEeHCTBA:

CBOOO/ZIHO OIEpUpPOBaTh MOHATUSAMU: HUpPpaAlMOHAIbHbIE, IOKa3aTelbHbIE W JOrapupMuyecKue
HEPABEHCTBA, HAXOAUTh UX PELIEHMS C TOMOIIBIO0 PABHOCUIIBHBIX I1IEPEXO0B;

OCYILIECTBIATH OTOOP KOPHEN IPU PELIEHUU TPUTOHOMETPUUECKOTO YPABHEHUS;

CBOOOJHO ONEpPHPOBATh MOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, MPHUMEHATh HEOOXOIUMbIE
(GbopMyIIbI JUIsl pEIIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO ONEpHpOBaTh MOHATUSAMH: CHCTEMa M COBOKYMHOCTb YPAaBHEHHUH M HEPaBEHCTB,
PaBHOCHUJIbHBIE CHCTEMBbl M CHUCTEMBI-CJIEJICTBUS, HAXOAWUThb PELIECHUS CHUCTEMBbl U COBOKYIHOCTEH
panMoHaIBHBIX, UPPALIMOHATIBHBIX, TOKA3aTENbHbIX U JOrapu(pMUUECKUX YPaBHEHUN U HEPABEHCTB;

pemarhb paloHaJIbHbIE, HppalOHaJIbHBIE, MOKa3aTelbHbIE, jorapudmuueckne u
TPUTOHOMETPUYECKHNE YPABHEHUS U HEPABEHCTBA, COACpIKAILNE MOYJIN U TTapaMETPhI;

MPUMEHTh Tpaduyeckue METOJbl JJIs pelIeHHs] ypaBHEHUH W HEpaBEHCTB, a TakXKe 3ajay C
napaMmeTpamy;

MOJIETIUPOBATh peallbHble CHUTYyallMM Ha $3bIKE anreOpbl, COCTaBIATh BBIPAKEHUS, YpPaBHEHUS,
HEPABEHCTBA M MX CHCTEMBI IO YCJIOBMIO 33Ja4M, MCCIEN0BATh ITOCTPOCHHBIE MOJEIN C HUCIIOJIb30BAHUEM
anmapara ajnreOpbl, UHTEPIPETUPOBATH MMOTYYEHHBII pe3ynbTar.

DyHKIUH U TPaQUKH:

CTpOUTh TpadUKH KOMITOZUIMH (YHKIIUNA C TIOMOIIBIO 3JIEMEHTAPHOTO HCCJIEAOBAHHUS W CBOWCTB
KOMIIO3ULIUH JIBYX (YHKLUH;

CTPOUTH F'€OMETPUUECKHE 00pa3bl ypaBHEHHH U HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH;

CBOOO/THO OTIEPUPOBATH MOHATHIMHU: TpaUKU TPUTOHOMETPHUECKUX (DYHKIIUH;

MPUMEHSTh PYHKUINHU IJI1 MOJIETHUPOBAHUS U HCCIIEI0BAaHUS pealbHBIX MPOILIECCOB.

Havyana maTeMaTH4eCKOro aHajImM3a:

MCIOJIb30BaTh IPOU3BOIHYIO [UI UCCIIEI0OBAaHUS (YHKIIMM HA MOHOTOHHOCTh M SKCTPEMYMBI;

HaXO/UTh HanOoJIbllIee U HAaMMEHbIIIee 3HaUeHUs (PYHKIIMH HENPEPHIBHOW Ha OTPE3KE;



HCI0JIb30BaTh MPOM3BOAHYIO JUISl HAXOXACHHUS HAWIYYLIEro pPEelIeHUs B MPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-D)KOHOMHUYECKHX, 3a/Jadax, UIsl ONpPENEJICHUss CKOPOCTH M YCKOPEHHMs Ipolecca, 3aJaHHOIO
¢dbopmyoit unu rpaduxom;

CBOOOJHO OIEpPUPOBaTH IOHATHAMHU: IIEpBOOOpa3Hasi, ONpEAEIEHHBIH HMHTErpan, HaXxoIUThb
NepBOOOPA3HbIE AIEMEHTAPHBIX (DYHKIMHA U BBIYUCIATH HHTErpa o popmyine Hetorona-JleiiOnuma;

HaXO/UTh IUJIOLIA/IU INIOCKUX GUTyp U 00BEMBI TEJ ¢ IOMOILBIO HHTErpana;

UMETh IPEACTABIEHUE O MATEMaTHYECKOM  MOJEIMPOBAHUU  Ha
mudepeHIMaTbHBIX YPaBHEHUIH;

pemaTh NpUKJIaJHbIe 33a4d, B TOM YHUCIE COMUAIBHO-3KOHOMHUYECKOTO U (PU3NYECKOTO XapakTepa,
CpEACTBaMHU MATEMaTUYECKOTO aHAIMN3a.

IIpUMEpPE  COCTABJICHMS

TemaTnueckoe IJIAHUPOBAHUE

10 kiace
DJIEKTPOHHbBIE
KounyecTBO 4acoB (undposbie)
Ne HaumeHoBaHue pa3jiejioB u o0pa3oBaTesbHbIE
n/m TeM NMPOrpaMMbI pecypcesl
Bcero | Kourpoas | IIpakTu
HbIe YecKkue
padoThI padoThI
1 MHOXEeCTBO JIEMCTBUATEIHLHBIX 24 1 bu6nmorexa LIOK
yrices. MHOTOWICHBI. https://m.edsoo.ru/
PanonanbHbie ypaBHEHHUS U
HepaBeHCTBa. CUCTEMBI
JIMHEWHBIX YpaBHEHUN
2 @yHKIMU U TpadUKH. 12 1 Bu6moteka [JOK
CrenenHast QyHKIIHUS C IIETBIM https://m.edsoo.ru/
noKazareneM
3 Apudmernueckuit kKopeHb n-oit | 15 1 bubmuoteka [IOK
creneHu. MppannoHanbHbie https://m.edsoo.ru/
ypaBHEHHUS
4 [TokazarenpHas QyHKIIHS. 10 1 bubmuoreka [IOK
[TokazaTenbHbIC ypaBHEHHUSI https://m.edsoo.ru/
5 Jlorapudmuueckast GyHKIIHS. 18 1 bubnuoreka [IOK
Jlorapupmuueckue ypaBHEHHS https://m.edsoo.ru/
6 Tpuronomerpuueckue 23 1 bubmuoteka [IOK
BBIPAXKCHUS M yPaBHEHHUS https://m.edsoo.ru/
7 [TocnenoBarenbHOCTH U 10 1 bubmuoreka [{OK
POrpecCcuu https://m.edsoo.ru/
8 HenpepbiBHble QyHKIUH. 19 1 bubmuoteka [IOK
[IpousBoaHas https://m.edsoo.ru/
9 [ToBTOpenue, 06001ICHNE, 5 2 bubnunorexa LIOK
CHCTEMaTH3aIHs 3HAHHUIA https://m.edsoo.ru/
OBUIEE KOJIMYECTBO YACOB 136 10 0
I10 TTIPOTPAMME




TemaTHuyeckoe NVIAHUPOBAHUE

11 knace
DJIeKTPOHHBbIE
KoJunyecTBo 4yacoB (uudposbie)
Ne HaunmenoBanue pasnesiob u | Becero | Koutpoas | [IpakTu | oOpasoBarebHbIe
n/n TeM IPOrpaMMbl HbIE YyeckHe | pecypchl
padoThI padoThI
1 UccnenoBanne GyHKIHIA 22 1 bubnunoreka LIOK
C TIOMOIIBIO TIPOM3BOTHOM https://m.edsoo.ru/
2 [TepBooOpasHast 1 HHTETpa 12 1 bubanorexa LHOK
https://m.edsoo.ru/
3 I'paduiku TPUrOHOMETPUUECKUX 14 1 bubanorexa LHOK
yHKIwmii. https://m.edsoo.ru/
Tpuronomerpuueckue
HEpPaBEHCTBA
4 UppanuoHanbHsIe, 24 1 bubmnoreka IIOK
IoKazarejbHbIEC U https://m.EdSOO.rU/
norapu(MuUecKrue HepaBEeHCTBA
5 KommnekcHeie uncia 10 1 Bubimoreka [IOK
https://m.edsoo.ru/
6 HarypanpHsle u nensie yucna 10 1 bubmotrexka IOK
https://m.edsoo.ru/
7 CucreMbl palliOHAJIbHBIX, 12 1 Bubnmoreka [IOK
MPPAIMOHAIBHEIX https://m.edsoo.ru/
MOKa3aTEeNbHBIX U
Jorapu(PMUYECKUX YpaBHEHUM
8 3ajauu ¢ napameTpamu 16 1 bubnnoreka [TOK
https://m.edsoo.ru/
9 [ToBTOpenwme, 0600mEeHNE, 16 2 bu6mmoreka [JOK
CHCTEMAaTU3aLMs 3HAHUI https://m.edsoo.ru/
OBIIEE KOJIMYECTBO YACOB 136 10 0
110 TPOT'PAMME
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