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INOACHUTEJIbBHAS 3AIINCKA

VYuebHblil Kypc «Anrebpa M Hayajla MaTeMaTHMYECKOro aHalu3a» SBISAETCS OJHUM W3
HanOoJsiee 3HAYUMBIX B IpPOrpamMMe CpeJHero oOmiero o0pa3oBaHUs, ITOCKOJBKY, C OIHOMN
CTOPOHBI, OH O0ecle4ynBaeT MHCTPYMEHTAJIbHYIO 0a3y i1 HM3y4eHHMs BCEX €eCTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (pOpMHUpPYET JIoTH4ecKoe M abCTPaKTHOE MBIIIICHUE
o0yyaroIuxcsi Ha ypOBHE, HEOOXOIMMOM Ui OCBOCHMsI MH(OPMATHKH, OOLIECTBO3HAHMS,
UCTOPUHU, CIIOBECHOCTH M JPYI'MX JUCHUIUIMH. B pamkax paHHoro ydeGHOro Kypca
oOyyaroliuecsi OBJIAJE€BAIOT YHMBEPCAJIbHBIM  SA3BIKOM COBPEMEHHOW HayKH, KoTopas
bopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMaTUIECKOU opme.

VYuebHblil Kypc anreOpbl M Hayajl MaTeMaTHMYECKOro aHajlu3a 3aKja/blBA€T OCHOBY JUIS
YCIIEIIHOTO OBJAJEHUS 3aKOHaMU (U3MKH, XHMHH, OWOJIOTHUHM, TOHMMAHUS OCHOBHBIX
TEHJEHUMH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOM JXKW3HHU, IO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IH(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIOJIB30BaTh WX IS
JanpHeimero oOpa3oBaHUS W B IIOBCEAHEBHOM »kM3HM. B TO ke Bpems oBiazeHue
a0CTPaKTHBIMU W JIOTUYECKH CTPOTUMH KOHCTPYKIMSAMH aireOpbsl 1 MaTeMaTHYeCKOro aHajan3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKAa3bIBaTb
YTBEPXKICHHS C TIOMOIIBI0 MHAYKIMH U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHNE U
KOHKpPETHU3al1io, abCTparupoBaHUE W aHAJIOTHIO, (OPMUPYET KpEaTUBHOE M KPUTHYECKOE
MBIIICHHE.

B xone m3yueHuss yyeOHOro kypca «Anrebpa M Hayanga MaTeMaTHMYECKOro aHaIu3a»
oOyJaromuecs: TONYyYaloT HOBBIM ONBIT pEIICHHs TNPHKIAJHBIX 33]ad, CaMOCTOSTEIHHOTO
IOCTPOCHMUST MATEeMaTHUYECKUX MOJeNeld pealbHbIX CHUTyalUH, MHTEPHpPETalMHd HOIYyYEHHBIX
pEIIeHHH, 3HAKOMSATCS ¢ MPUMEPaMU MaTEeMaTUYEeCKUX 3aKOHOMEPHOCTEH B MPHpOJE, HAYKE H
UCKYCCTBE, C BBIJJAIOIMMUCS MaTEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHblii Kypc 007amaeT 3HAYUTEIBHBIM BOCHHTATEIBHBIM TOTEHIIMATIOM, KOTOPBIA
peanu3yercsi Kak depe3 y4yeOHbIH Marepuall, CIOoCOOCTBYIOIIMH (OPMHPOBAHUIO HAYYHOI'O
MHUpPOBO33pEHHUS, TaK M depe3 crneuupuky ydeOHOH  JeATeNbHOCTH, TpeOyromen
IPOJOJDKUTEIBHON  KOHIIEHTPAllMM  BHHUMAHMs, CAaMOCTOSITEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJIYYECHHBIN pe3ysbTaT.

B ocHoBe Meromuku oOyueHust anreOpe M HayajlaM MaTeMaTHYeCKOTO aHalu3a JIKUT
NeSITeTbHOCTHBIN MMPUHIUT 00Y4EHUSI.

B cTpykType yueGHOro Kypca «Anredpa U Hauana MaTeMaTHYeCKOTO aHAJIN3a» BbIIEICHBI
CIIEAYIONINE COAEPIKATEIbHO-METOMUECKre JTHHUN: «Yucna W BbIYMCIHCHU», «DYHKIUU WU
rpadukny», «YpaBHEHUs U HEpaBeHCTBay, «Havana maremaTnueckoro ananusa», «MHOXeCTBa U
JoruKa». Bce OCHOBHBIE CONEpKATEIhHO-METOJANYECKHE JHHUU HW3Yy4YaloTCsl Ha MPOTSDKEHUH
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEAHEro oOIero oopa3oBaHMs, €CTECTBEHHO IOMOJHSISA IPYyTr
Jpyra W TIOCTENEHHO HACHIIAsACh HOBBIMH TeMaMH M pasnenamu. J[aHHBIA y4eOHBIH Kypc
SBIISICTCS MHTETPAaTUBHBIM, IIOCKOJIBbKY OOBEAMHAET B cebe colaep)kaHHe HECKOJIbKUX
MaTeMaTHYECKUX TUCHUIUIMH, TAKUX Kak anreOpa, TPUTOHOMETpHs, MaTeMAaTWYECKH aHAIU3,
TEOpHsl MHOXECTB, MaremaTrhdeckas Jjoruka u apyrue. ITo mepe Toro kak oOyuarommecs
OBIIQICBAlOT BCE 0OoJiee MIMPOKUM MaTEMaTHYECKHUM allapatoM, y HHUX IOCIIEA0BaTEIFHO
(dopMHpyeTCsT U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKyl0 MOJENb pealbHOMH
CUTYalluH, TIPUMEHSATh 3HAHHS, TOJTYYCHHBIC TPH HM3YYCHHWH YYeOHOTO Kypca, ISl pelIeHUs
CaMOCTOSITENIbHO CPOPMYJIMPOBAaHHONH MaTeMaTH4ECKOH 3ajjauu, a 3aTeM HHTEPHpPETHPOBATH
CBOM OTBET.

ConepxatenpHo-MeTOAMYeCKass ~ JMHUA  «Yucna W BBIYMCIEHHS)»  3aBepIIaeT
(dbopMHpOBaHHE HABBIKOB HCIOJIB30BAHMS JIEHCTBHUTENBHBIX YHCEI, KOTOpOE OBLJIO HAa4aTo Ha
YpOBHE OCHOBHOTO o0miero oOpasoBanus. Ha ypoBHe cpeanero obmero obpa3oBaHus ocoboe
BHUMaHHE yaeisieTcss (OpMHUPOBaHUIO HABHIKOB PAIlHOHAIBHBIX BBIYMCICHHH, BKIIOYAIOMINX B



ce0s1 MCIIONB30BaHKUE PA3IMUYHBIX (POPM 3alUCH YHCIa, YMEHHE JIeNaTh MPHUKHUAKY, BBITOIHAThH
NpUOIMKEHHBIE BHIYMCIIEHUS, OLIEHUBATh YUCIIOBBIC BBIPAKEHHs, pab0TaTh ¢ MaTEMAaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYyYarOUIMMCS MHOXKECTBA HATyPaJbHBIX, LI€JIBIX, PALIMOHAIBHBIX U
JEHCTBUTEIIBHBIX YUCEN JONOJHAIOTCI MHOXECTBOM KOMIUIEKCHBIX YHcel. B kaxmom u3 3Tux
MHOECTB PacCCMaTpPUBAIOTCSI CBOMCTBEHHBIE €My CHelM(pHUUECKUe 3a/1a4 U ONEPAIUH: JIeTICHUE
HAlleJI0, ONEpUPOBAaHME OCTaTKaMM Ha MHOXECTBE LEJIBIX YHCeN, O0co0ble CBOMCTBa
paLMOHATIBHBIX U UPPALMOHAIBHBIX YHUCEN, apu(METHUECKUE ONEpalny, a TaKKe H3BJICUCHHE
KOPHS  HATypaJbHOM CTEINEHM HAa  MHOXECTBE KOMIUIEKCHBIX  4Mceld.  bmaronmaps
[IOCJIEZIOBATEIbHOMY  PAaCIIMPEHUIO Kpyra HCIOJNb3YEMbIX UYHUCEI U 3HAKOMCTBY C
BO3MOXKHOCTSIMM UX IIPUMEHEHUS AJIS PELICHUs PA3INYHbIX 3a7a4 (OPMHUPYETCs IpeACTaBIECHUE
0 €IMHCTBE MaTeMaTUKH KaK HAyKHU U €€ pOJIM B IOCTPOEHUH MOJEIIEN pealbHOI0 MUPA, HIUPOKO
UCIIOJIb3YIOTCS] 0000IIEHNE U KOHKPETH3aLlHs.

Jluaus «YpaBHEHUS M HEPAaBEHCTBA» pealln3yeTcs Ha MPOTSHKEHUU BCETO OOydeHUs Ha
YpOBHE cpefgHero ooOuiero oOpa3oBaHus, IOCKOJIbKY B KaxaoMm paszgene IIporpammsl
IPEIYyCMOTPEHO peIIeHUEe COOTBETCTBYIOUIMX 3ajad. B pe3ynbraTe 00ydarommuecs: OBlIaaeBalOT
pa3sIMYHBIMM  METOJAMM PEUICHMs pPalHdOHAIBHBIX, HWPPALUOHAIBHBIX, IIOKAa3aTCIIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YpPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXkKe 3aj]ad,
colepkamux napaMmerpsl. llomydeHHble yMEHHsS HIMPOKO MCIOJB3YIOTCA IIPU HUCCIEI0BAaHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOAHOMN, IPU PEIICHUN NPUKJIAJIHBIX 3a/1a4 U 337]a4 Ha HaXOXKICHHE
HauOOJIBIINX U HAUMEHbIINX 3HaueHUH GyHkuuu. JlaHHas coneprKaTeiabHas IMHUS BKIIOYAET B
cebs1 Takke (QOpPMHpPOBAHME YMEHHUH BBINONHATH Pacu€Thl MO QGopmynam, Mpeodpa3zoBaHUs
palOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAK)KE BBIPAXKCHUU,
colepKalmmx creneHn u Jorapudmel. braromapst m3ydeHuro anreOpamyecKoro Marepuana
OPOMCXOIUT JalbHEHIlee pPa3BUTHE AITOPUTMUYECKOIO UM aOCTPAaKTHOIO  MBIIIICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JAETYKTUBHBIX PacCyKICHHUM, pabOTbhl C CUMBOJIbHBIMU
dbopmaMu, peACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUJ/I€ PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet >3 GeKTUBHBIE HHCTPYMEHTHI ISl PELICHHUS MPAKTHYECKUX B €CTECTBEHHO-
Hay4yHBIX 3ajja4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopnepxatenpHO-MeToanYecKast TUHUS «DYHKIMU U TpaUKH» TECHO TEPEIUICTaeTCs C
JPYTUMH  JIMHUSMH ~ y4eOHOTO  Kypca, IMOCKOJbKY B  KAaKOM-TO  CMbICIe  3aJaér
MOCIIEIOBATEbHOCT, ~ M3yUeHUsi MaTepuana. V3ydeHwe  CcTENeHHOW, MOKa3aTelbHOM,
JOrapu(pMHUECKON M TPUTOHOMETPUUYECKUX (DYHKIIHA, UX CBOMCTB M TPa(HKOB, UCIIOJIb30BaHHE
GyHKIMN Ui pemieHust 3afad U3 JPYTUX y4eOHBIX MPEAMETOB U pPEealbHON JKU3HU TECHO
CBS3aHO KaK C MaTeMaTHYECKUM aHAJIM30M, TaK U C PELICHUEM YPaBHEHHMH U HepaBeHCTB. [Ipu
3TOM OoJbIIOE BHUMaHuE yaensercs (QOPMHUPOBAHUIO YMEHMsS BbIpaXarbh (opmynamu
3aBHCUMOCTH MEXAY Pa3IUYHbIMU BEIMYMHAMH, HCCIEI0BATh MOMyYeHHbIE (DYHKI[UU, CTPOUTH
ux rpaduku. Marepuan STOHM coiepKaTeNbHON JIMHMM HAalleJIeH Ha pa3BUTHE YMEHHH U
HaBBIKOB, MO3BOJISIONIMX BBIPaKaTh 3aBUCUMOCTH MEXIY BEIHYMHAMH B pa3iuyHoOi (opme:
aHAJUTUYECKOM, Trpaduyeckoil U clioBecHOM. Ero wu3ydeHwe CcrnocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBILIUIEHHUsS, CIIOCOOHOCTH K  OOOOIIEHMI0O M KOHKpPETH3alluH,
WCITOJIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHas 1nHusA «Havala MaTeMaTHYecKOro aHajan3a» MO3BOJIAET CYLIECTBEHHO
paclIMpUTh KPYr Kak MaTeMaTH4YeCKUX, TaK U MPHUKJIAAHBIX 3a/1a4, JTOCTYIHBIX 00ydJarouumcs,
TaK KaK y HUX IMOSIBJIIETCSI BO3SMOXHOCTh CTPOUTH I'paUKU CIOKHBIX (PYHKIUH, ONpeensiTh ux
HauOOoJbIIME U HAaUMEHbIIINE 3HAYEHUS, BBIYUCIATD IJIOM@AAu GUryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM M YCKOpPEHHs IpoleccoB. JlaHHas coaepxaTeinbHas JIMHUSA OTKPBHIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKUX MOJENeH peajdbHbIX CHUTyaluid, I03BOJISET
HaxXOJWTh HAWIy4lllee pEUICHHE B MNPUKIATHBIX, B TOM YHCIE COLHUAIBHO-I)KOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOIO aHalu3a CHOCOOCTBYET pa3BUTHIO
abCcTpaKkTHOTO, (OPMAIBLHO-IOTUYECKOTO U KPEaTUBHOIO MBIIIJICHUS, (OPMUPOBAHUIO YMEHUN
pacro3HaBaTh NPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U uckyccrte. OOydaromuecs



Y3HAIOT O BbIAAKOIINUXCA PE3YJIbTATax, MOJTYYCHHBIX B XOAC PAa3BUTHA MATCMATHUKU KAK HAYKH, U
00 UX aBTOpax.

CopnepxatenpHo-MeToAnYecKass JHHUAA «MHOXKECTBA M JIOTWKa» BKIIOYaeT B ce0s
JJIEMEHTHl TEOPUM MHOXKECTB M MaTEeMAaTUYEeCKOH JIOTUKHA. TeopeTHKO-MHO)KECTBCHHBIC
NpPECTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJHHOW MaTeMaTHKH W TpeasaraioT Hamboiee
YHUBEPCAJbHBIN $3bIK, OOBEIUHSIONIMN BCE pa3/ieibl MaTEeMaTUKU W ©€ TPUIIOKCHHUH, OHHU
CBA3BIBAIOT PA3HBIC MATCMATUUCCKUEC JUCHUIIIIMHBI U UX IPUJIOKCHHA B CIUHOC LICJI0C. HOBTOMy
B2XHO JIaTh BO3MOXHOCTh OOY4YarolmeMycCsl MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBpeMeHHOﬁ MAaTeMaTUK W HUCIOJIB30BATH €TI0 I BBIPAXKCHUA CBOUX MEICJIEH. ﬂpyrI/IM
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKHA KaK HAYKW CIEAyeT MPU3HATh CBOMCTBEHHYIO € CTPOTOCTh
00OCHOBaHMHA W  CJEJOBAHUE OINPENEIEHHBIM IpaBHJIaM TOCTPOCHHUS  JJOKA3aTElbCTB.
3HaKOMCTBO C AJICMEHTAMHU MaTEMaTHYECKOW JIOTHMKH CIIOCOOCTBYET Pa3BHTHIO JIOTHYECKOTO
MBIIIJICHUA 06yqafonmxc;1, MO3BOJIACT UM CTPOUTH CBOU PACCYXJICHUA HAa OCHOBC JIOTHYCCKUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIILJICHHUS.

B yueOHOM Kypce «Anrebpa W Hayajlla MaTEeMAaTUYECKOTO aHaU3a» IPUCYTCTBYIOT
OCHOBBI ~ MAaTE€MaTUYECKOTO  MOJCIMPOBAHUS,  KOTOpbIE  MPHU3BaHBI  CHOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJEJIECH pPEalbHBIX CHUTYallMi, HCCIEIOBAHUS 3THUX
MOJIeNICHi C TOMOIIBI0 ammaparta ajireOpbl W MaTeMaTHYeCKOro aHaliu3a, WHTEPIPETaluu
IMMOJIYYCHHBIX PE3YJIbTATOB. Taxue 3aJJaHusl BIIJICTCHBI B Ka)KI[BII;'I M3 pasaciioB IMPOrpaMMBbl,
MIOCKOJIBKY BECh MaTepuai y4eOHOro Kypca IUPOKO HMCIOJIB3YETCs ISl PEIICHHS MPUKIIAIHBIX
3amad. [lpm pemeHnH peanbHBIX NPAKTUYECKUX  33had  OOydaromuecss pa3BHBAIOT
HaOJIF0IaTEIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HUCIOJIB30BaTh
aHaJIOTHIO, 0000IIaTh M KOHKPETH3HPOBATh Mpodiemy. JlesTensHOCTh 1O (OPMHUPOBAHUIO
HaBBIKOB PEIICHUS MPUKIIAJIHBIX 3a/1a4 OPraHU3yeTCs B MPOIIECCe U3YyUEHHs BCEX TeM Y4eOHOTO
Kypca «Anrebpa 1 Hayajla MaTEMaTHYECKOTO aHATTN3a.

Ha u3ydenue yueOHOTO Kypca «Anredpa v Havyajaa MaTeMaTHYeCKOTO aHaIH3a» OTBOIUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henento), B 11 kmacce — 136 yacoB (4 yaca B
HEJIEIIO).

COJAEP/)KAHUE OBYYEHUA
10 KUIACC

Yuciia 1 BbIYHCICHUA

Pannonanbubie yncna. OOBIKHOBEHHbIE U JAECATUYHBIE JPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuojuyeckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB Ul pellieHHs MPUKIaIHbIX 33134 U3
Pa3JIMYHBIX OTpACIel 3HAHUHI U PEaJbHOMN KU3HU.

JelicTBuTenpHble yKcha. PanyoHanbHBle W MppalMoOHANbHBIE uyucia. Apudmernueckue
onepaluy ¢ JCUCTBUTEIIBHBIMU 4YHCIaMU. MOIynb JEUCTBUTEIBHOIO YWCIA M €ro CBOMCTBA.
[TpubnuxkEHHBIE BBIUMCIEHUS, TpaBUJa OKPYIJIEHUS, MPHUKUAKA M OIEHKa pe3yjbTara
BBIYMCIICHHUM.

Crenenb ¢ neibM nokasateneM. bunom Herotona. Vicnonb3oBanue noaxossieit popmbl
3aMycy AeMCTBUTEIBHBIX YUCEI I PEeIlIeHUs] MPAKTUUECKUX 3ajad U MPEeCTaBICHUS JaHHbIX.

Apudmerndeckuil KOpeHb HaTYpaJIbHON CTENIEHH U €0 CBOMCTBA.

CremneHp ¢ palMOHAIBHBIM IOKa3aTeleM M €€ CBOMCTBa, CTENEHb C JEeHCTBUTEIbHBIM
IIOKA3aTENEM.

Jlorapudm yucna. CoiicTBa orapudma. /lecaiTuunble U HaTypalbHbIE JIOTaPU(PMBI.

CuHyC, KOCUHYC, TaHI€HC, KOTAaHI'€HC YHMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHUs M HEPABEHCTBA



ToxnecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIC YpaBHEHUS U ypaBHEHUA-CIIENCTBUA. HepaBeHCTBO, pellleHne HEPABEHCTBA.

OCHOBHBIE METO/IbI PELICHHUS IETBIX U JPOOHO-pAIMOHATIBHBIX YPAaBHEHUN W HEPABEHCTB.
MHorounessl OT OIHOM IEpPEeMEHHOH. JleleHHMe MHOrO4YJIeHa Ha MHOTOYIEH C OCTATKOM.
Teopema be3y. Muorousnens! ¢ nensivu kodgduuuentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAECPIKAILIMX CTEIEHU U KOPHH.

WppanuonaneHple  ypaBHeHUs. (OCHOBHBIE METOAbl PEUIEHMS] HPPALMOHAIBHBIX
YpaBHEHUU.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [10KA3aTEIbHBIX YPABHEHU.

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

Jlorapupmuueckue ypaBHeHHA. (OCHOBHBIE METOABI PELICHHUS JIOTapU(PMUUECKHX
YpaBHEHUH.

OcHoBHbIe TpuUroHomerpudeckue (opmynsl. I[IpeoOpaszoBanue TPUTOHOMETPUUECKUX
BbIpaXE€HUM. Perienrne TpuroHoMeTpuyecKux ypaBHEHUM.

Pemenne cucrem JMHEMHBIX ypaBHEHUM. Marpuia CUCTEMbl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens Martpulbl 2X2, €ro reOMETPUYECKUH CMBICI U CBOWCTBA, BBIYMCIEHUE €r0
3Hau€HUs, IPUMEHEHHUE OIPENEIUTENs ISl PELICHUsI CUCTEMBI JIMHEWHBIX YpaBHeHUH. Pemienue
IIPUKJIAIHBIX 3a7a4 ¢ IOMOILIbI0 CUCTEMBI JINHEHHBIX ypaBHeHUH. MccinenoBanne nocTpoeHHON
MOJIEJIH C TOMOLIBI0 MAaTPHUIL U ONPEAETUTENEH.

[TocTtpoeHne MaTEMaTHYECKUX MOJENIEH PEAJbHOM CUTyallud C IOMOILBIO YPAaBHEHHH U
HepaBeHCTB. [IprMeHeHHne ypaBHEHUN M HEPABEHCTB K PELIEHUI0 MaTeMaTMYeCKUX 3a7ad U
3aj1a4y U3 pa3IMuHbIX 00JacTell HayKu U peajlbHOM KU3HU.

DyHKIUHN U ITpagUKH

OyHKusA, crnocodbl 3anaHus (QyHkuuu. B3aummuHo oOpathble (yHkiuu. Kommosuius
¢ynkuunit. ['paduk dyHkumun. DnemeHTapHbIe peodpa3zoBaHus TpaPuKoB (YHKITHA.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuun. [Ipomexyrku
3HaKonocTossHcTBa. UETHble M Heu€rHble (yHKuuu. [lepuognueckue QyHkuuu. IIpomexyrku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHMUMYMbl QyHKIuu. HanOosnbiiee U HauMeHblee
3Ha4YeHUs (PYHKIUU Ha TPOMEKYTKE.

JluneliHasi, KBaipaTU4YHAas U JpOOHO-THHENHHas GYHKIUHU. DJIeMEHTapHOe UCCIeI0BaHuE U
MOCTPOEHUE UX TpaUKOB.

CrenenHass (yHKIMS C HAaTypaJbHbIM M ILI€JbIM Moka3aTeneMm. EE€ cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHW Kak (pyHKUHMHM OOpaTHOW CTENEHU C HaTypaJbHBIM
IIOKAa3aTEJIEM.

[ToxazarenbHas u jorapupmudeckas pyHKINU, UX cBoWcTBa U rpaduku. Vcnonb3oBanue
rpaduKoB QYHKIUH U1 pelieHns ypaBHEHUH.

Tpuronomerpuyeckass OKpPYKHOCTb, ONpPEJIEICHUE TPUTOHOMETPUUYECKUX (DYHKUIMN
YKCIIOBOTO apryMeEHTA.

@YHKIMOHAIbHBIE 3aBUCMOCTH B pealIbHbIX MPOIECcCcax U SBJICHUSAX. ['papuKu pearbHbIX
3aBUCHMOCTEH.

Hauyana mareMaTH4yeckoro aHajimsa

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS MOCe0BaTeNbHOCTEH. MeTo MaTeMaTnyecKoi
UHAYKIUU. MOHOTOHHBIE M OTpaHUYEHHBbIE MOCIEA0BaTENbHOCTH. VcTOopus BO3HUKHOBEHUS
MaTeMaTHYECKOro aHaJIM3a Kak aHalIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass W reoMerpuueckas —mporpeccud. beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccusi. Cymma 0eCKOHEYHO yOBIBAIOLIEH I'€OMETPHUUYECKON MPOTPECCHH.
JIMHENHBII M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dDopMyrna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHne IPOrPECCUM [T PELIEHUs] pEAJIbHBIX 3aJa4 IPUKIAHOTO XapaKTepa.

HenpepriBuble (yHKIMH M UX cBoWcTBa. ToOukM pa3pbiBa. ACHUMITOTHI TpadUKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HENMpPEpBIBHBIX Ha OTpe3ke. MeToj MHTEpBAJIOB JUISl pEeIIeHUs
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNpepbIBHBIX (YHKIIMM JJIsl pelIeHUs 3a/1a4.



[TepBast u BTOpas npousBoAHbIe PyHKIUHU. OmpeaeseHue, reOMeTpUIeCKUil U PU3NIECKUi
CMBICJI IPOU3BOIHOM. Y paBHEHHUE KacaTeIbHOHN K TpaduKy GyHKIIUH.

[Tpou3BoHBIEC 3NeMEeHTapHBIX QyHKIUH. [Ipon3BoHAsS CyMMBI, TPOU3BEICHHUS, YACTHOTO
U KOMIO3UIINU QYHKIUH.

MHo:xecTBa U JIOTHKA

MHoOecTBO, onepanu HaJl MHOKECTBAMHM U UX cBoMcTBa. Jnarpammel Diinepa—Benna.
IIpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO amnmnapara i OINHCAaHUs PEalbHBIX IMPOLECCOB U
SBJICHUH, IPU PEUICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenne, TeopeMa, CBOHCTBO  MaTeMAaTH4YeCKOro  OOBEKTa,  CIEIACTBHE,
JI0Ka3aTelIbCTBO, PABHOCUIIbHBIE YPABHEHUSI.

11 KUIIACC

Yucia ¥ BLIYMCICHHA

Harypanbuble u nensle uucna. IIpuMeHeHue NPU3HAKOB JAEIUMOCTU IENBIX YHCEN,
HanOospmmi oo nemutens (nanee — HOJl) u HanmensIee odmee kpatHoe (panmee — HOK),
OCTaTKOB I10 MOAYJIO, anroputMa EBKinja s pemenus 3a1a4 B LEIbIX Yhciax.

KommnekcHble uncna. AusreOpandeckas W TpUTOHOMeTpudeckas (opMbl 3amucu
KOMIUIEKCHOTO yucia. ApupMeTHUECKHE ONepalud ¢ KOMIUIEKCHBIMU unciaMmu. M3o06pakenue
KOMIUIEKCHBIX YHMCE HAa KOOpAUHATHOM mockoctu. Popmyna Myaspa. KopHu N-oii ctenenu us
KOMIUIEKCHOTO uucna. [IpuMeHeHne KOMIUIEKCHBIX 4YHCEN Uil pemieHus (U3WYECKHX U
TEOMETPUYECKUX 3a]au.

YpaBHeHusI 1 HePaBEeHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

O100p KOpHEH TPUTOHOMETPUYECKHX YPAaBHEHHH C IMOMOLIbIO TPUTOHOMETPUYECKOMH
OKpPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBeHCTB.

OCHOBHBIE METO/IbI PEeLLIEHUs T0Ka3aTeNbHbIX U JIOrapu(PMUUECKUX HEPABEHCTB.

OcCHOBHBIE METO/Ibl PELLIEHUS UPPALMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  PELIEHUS CHUCTEM U COBOKYINHOCTEH  PAallMOHAJIBHBIX,
UPPaLMOHATIBHBIX, IOKA3aTEIbHBIX U JIOTApU(PMUUYECKUX ypaBHEHUI.

YpaBHEHMS1, HEpAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpumeHeHre ypaBHEHUMN, CUCTEM U HEPABEHCTB K PELICHUI0 MaTeMaTHMYeCKUX 3ajad u
3aJa4 M3 Pa3IUYHBIX OOJIacTe HAayKM M pealbHOM >KW3HM, UHTEPHpEeTalus IOJy4YeHHbIX
pe3yNbTaToB.

DOyHKIUH U rpaduku

I'paduk kommnosunun QyHkuuid. I'eomerpuyeckue oOpas3bl ypaBHEHHI M HEpaBEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TPaQUKU.

I'paduueckue MeToabl pelLICHHs YpaBHEHHMM M HepaBeHCTB. ['paduueckue MeTomabl
pelIeHus 3a/1a4 ¢ mapaMeTpamu.

Hcnonb3oBanue rpapukoB (QYHKIUN A7 HCCIEAOBaHHUs MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U pealbHON KHU3HU.

Havana mareMaTH4eCKOro aHaJmu3a

[TpyMmeHeHre MPOU3BOIHOM K MCCIET0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxoxxeHre HanOoJIbIIero 1 HAMMEHbIIET0 3HAYeHUH HeTIPephIBHOM (DYHKIIMM Ha OTpe3Ke.

[IpuMeHeHre NPOU3BOMHON Al HAXOXACHHUS HAWIY4IIEr0 pEeUIeHHs B MPHUKIaJHbIX
3ajadax, Ui OIpENeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (opMyiaod win
rpadukoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO NepBOOOpasHbIX. [lepBooOpasHbIE 31€MEHTapHBIX
¢byukuuii. [IpaBuia HaxoXAEHUS IEPBOOOPA3HBIX.



Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. BeluucieHue onpeneaéHHoro HHTerpaia
o ¢popmyne Hrrorona-JleitOnuiia.
[lpumeHenne uWHTErpana JUid HAXOXKICHHs IUIOMIAACH IIIOCKUX GHUryp u 00BbEMOB
TEOMETPUYECKUX TEIL.
[Tpumeps! pemenuit AuddepeHnrnanbHbIX ypaBHeHHA. MaTeMaTHuecKoe MOJICIHPOBAHNE
peabHbBIX MIPOLIECCOB ¢ NOMOIBIO AU(epeHInanbHbIX ypaBHEHUH.
I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHB) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMH  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4YJIEHA POCCHUMCKOro O0OIleCTBa, MPEICTAaBICEHUE O MAaTEMaTUYECKMX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI U APYroe), YMEHHE B3aUMOJCHCTBOBATH C COLIMAIILHBIMU WHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON WICHTHYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOAIIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTEeMaTUKOB U POCCHUUCKON MaTeMaTH4YeCKOW IIKOJIbI, HCIOJIb30BAHUE ITHX JOCTHXKEHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHUSA, CBA3AHHOIO C MPAKTHYECKUM MPUMEHEHHUEM
JOCTIDKCHUN HAyKH U JCSATENBHOCTHIO YU4EHOTO, OCO3HAHWE JIMYHOIO BKJIaJa B TMOCTPOEHUE
YCTOHYHMBOTO OYyIyIIEro;

4) 3cTeTUYECKOT0 BOCTIMTAHMS:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3ajay, peUIeHUH, pacCyXIeHuH, BOCIPUUMYHUBOCTh K
MaTEeMaTUYECKUM acleKTaM pa3ju4YHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUUECKUE 3HAHUS B MHTEpPECaX 3JI0POBOTO
u Oe3omacHoro o0pa3a >KHW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0pPOBBIO (310pOBOE
nuTaHue, cOAaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (U3HuecKas aKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPHU 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETLHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPY/Y, OCO3HAHHUE IIEHHOCTH TPYAOIIO0HUs, HHTEPEC K Pa3IMYHBIM cdepam
npoecCHOHANBHON AESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMH, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4YeCKOMY O0Opa3oBaHUIO H
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUU
MpPaKTUYECKHX 3a/1a4y MaTEMaTUYECKON HaNlpaBI€HHOCTH;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, TOHUMaHHE BIHUSHUS COILHUAIBHO-
SKOHOMHYECKUX TIPOIIECCOB HA COCTOSHUE TPHUPOTHONM M COIMAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOJieM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTUYeCKUX 3HAHWUW JJIs pelIeHUs 3a7ad B 00JIaCTH OKPYXKAIOUIEH Cpefbl, TUNIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN JJIsl OKPYXKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:



c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd M OOILIECTBEHHOW MPAKTHUKH, NOHMMaHUWE MaTeMaTH4eCKOW Hayku Kak cdepbl
YeJIOBEUECKON JIEATEIbHOCTH, TANoOB €€ Pa3BUTHUS U 3HAYUMOCTHU JUISl PA3BUTHS [IUBUIIU3ALINH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTeMaTHUYECKOU KyIbTYpPOU KaK CPEeICTBOM IMO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIISITh IPOCKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh HHIUBUAYAIBHO U

B IpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

BBISIBJISITH M XapaKTepPU30BaTh CYHIECTBEHHbIE MMPHU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHSATHUH,
yCTaHaBIIMBaTh CYIIECTBEHHBIM NpHU3HAK KiIaccu(UKAMKU, OCHOBaHUA i1 0000IIeHus u
CpaBHEHHUS, KPUTEPUHU MTPOBOJIUMOI0 aHAJIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTH U MPEOOPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBIC U
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOITUE, YCIIOBHBIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U NPOTHBOpeuust B (akrax,
JNAHHBIX, HAONIOJCHUSIX W  YTBEPKACHMSIX, TNpeajarartb KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEHN U POTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTEIFHO JOKA3aTEebCTBA MATEMATHUYECKUX YTBEPKACHHUH (TIPSIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AaApPryMEHTAIMIO, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BbIOUpaTh crHoco® pemieHus YydeOHOW 3adauu (CpaBHHMBATh HECKOJIbKO BapHAHTOB
pelieHus, BBIOMpaATh HauOoNee MOAXOMANIMH C Y4ETOM CaMOCTOSITCIILHO —BBIJICIICHHBIX
KPUTEPHUEB).

ba3oBble uccienoBare/ibCKue AeiCTBUS:

MCIIOJIb30BATh BOIMPOCHI KaK MCCIEN0BATENLCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BOIPOCHI, (DUKCUPYIOIIHE TMPOTUBOpPEUHE, IMPOOJIeMy, yCTaHaBIMBATh HCKOMOE U JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITEIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHUE T10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OO0BEKTa, SBIEHHS, MPOIECCa, BBISIBICHHUIO
3aBUCUMOCTEN MeXITy 00beKTaMU, IBICHUSMH, ITPOIIECCAMH;

CaMOCTOSTENNbHO (OPMYITHUPOBATH 000OIIEHUSI ¥ BBIBOJBI MO pE3ylibTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, CCIIEIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAaK)KE BBIABUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSAX.

Pabora ¢ undpopmanmeii:

BBISBJISTH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA HAa BOMPOC U IS
pEIICHUS 3a1a9H;

BbIOUpaTh HWHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHAJIU3UPOBATh,
CHCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATh HMHPOPMAIMIO PA3IMYHBIX BHIOB U (opm
MPE/ICTABJICHHUS;

CTPYKTYpUpOBaTh  MHGOPMAIMIO, TPEACTABIATh €€ B  pa3IMYHBIX  (QopMax,
WLTIOCTPUPOBATH TpadUUeCcKH;

OIICHUBATh HAAEKHOCTh HMHPOPMAIMH TI0 CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.



KoMMyHUKaTHBHBbIE YHHMBepcaJbHble Y4eOHbIe qelcCTBHSA

Oo0wmenne:

BOCIIPpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIOBUAMH U LCIIIMU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTb CBOIO TOUKY 3PEHUS B YCTHBIX U HMUCHMEHHBIX
TCKCTAaxX, JaBaTb IOJACHCHHUA II0 XOA4Y PpCHICHHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘-IGHHBIﬁ
pe3yibTar;

B Xoz€ OOCYX/IEHHUS 33a/aBaTh BOIPOCHI MO CYHIECTBY OOCYXIAaeMOH TeMbI, IPOOIEMBI,
pelraeMoil 3aauM, BBICKA3bIBaTh WJEH, HAlLlEJICHHBbIE HAa MOMCK PELICHMs, COIOCTaBIATH CBOU
CYXJIEHUS C CYXICHUSMHU JPYTrUX YYaCTHHKOB JMANOra, OOHApYKMBaTh Pa3jinyve U CXOJCTBO
HO3ULIMH, B KOPPEKTHOU opme (HOpMyIHpOBaTh Pa3HOIIACHS, CBOU BO3PAKEHHUS;

MNpEACTaBIATL PE3YJIbTAaTbhl PCHICHUA 3aadu, SKCICPUMCHTA, HUCCICOAOBAaHUA, IIPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMmar BBICTYIJICHMS C Y4€TOM 3aJad IpPE3eHTalUu U
0COOEHHOCTEN ayAUTOPHH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3amnus:

COCTaBJIATh IUIAH, QJITOPUTM pELICHUS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(OpMALIUU.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMU ITO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENIBHBIX IPOLIECCOB, HUX pe3yJbTaToOB, BIAJETh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U Pe3yiIbTaTa PEeIIeHUs MaTeMaTUUECKOH 3a1auu;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOIYT BO3HHUKHYTb IIPH PEIICHHH 3aJadd, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIECHHBIX OIIMNOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBAaTh COOTBETCTBME pe3ysbTaTa LEIM M YCIOBUSIM, OOBICHATH IPUYUHBI
JOCTMDKEHUSI WM HEIOCTHXKEHMsI pe3ysbTaTOB JESTEIbHOCTH, HAXOIUTh OIIMOKY, /aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEIBHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIUBUAYalIbHOW pabOTHl Ipu
peleHMH y4eOHBIX 3a/ad, IpPUHUMATh IeJIb COBMECTHOM JEsATEeIbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pPabOThI, paclpeAcisiTh BUIBI pabOT, TOTOBApUBATHCS, OOCYXIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IpyNMHoOBBIX (opMax paboThl (00CyXkIeHHs, OOMEH MHEHUN, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIIOJHITH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JEHCTBUSA C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce oOydaroluiicsi MOJYYHUT CIEAYIOIIME MpeIMETHBIC
pe3yNbTaThl MO OTAEIbHBIM TeMaM paboueil MmporpaMMbl yueOHOro Kypca «Anredpa M Hadajia
MaTEMAaTHYECKOI0 aHAIIN3a;

Yucaa ¥ BLIYUCTIEHUS

CBOOOJHO OMEPUPOBAThH MOHATUSMU: PALMOHAIBLHOE YHCIIO, OECKOHEUHAs! TIepUONYECcKast
JIpo0b, MPOIEHTHI, MUPPAIMOHATHHOE YHCIIO, MHOXECTBA PAllMOHAIBHBIX M JICHCTBUTEIHHBIX
qucell, MOAYJb AEHCTBUTEIBLHOTO YHUCIIA;

MPUMEHSATH IPOOU W MPOIEHTHI IJIs1 PEIICHUS TPUKIAIHBIX 3a/1a4 U3 PAa3JIMUHBIX OTpaCiei
3HAHUM U pEAIbHOM )KU3HH;



NPUMEHATh TPUOTIKEHHBIC BBIYUCICHUS, NpaBWJIA OKPYIJICHUS, NPHUKUAKY U OICHKY
pe3yibTaTa BBIYUCICHUH;

CBOOOZHO ONIEPUPOBATh MOHATHEM: CTENEHb C LEJIbIM II0Ka3aTelIeM, HCIOIb30BaTh
HOIXOAALYI0 (OpMY 3alMCH AECUCTBUTEIbHBIX YUCEN JJIs PElIeHHs] NMPAKTUYECKUX 3a1ad U
IIPEJICTaBICHUS JaHHbBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATYPaJIbHOM CTENEHH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETICHB C PAllMOHAIILHBIM ITOKa3aTeIIeM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMU: JIOTapudM dYHcia, JECATUYHbIE M HaTypajbHbIE
J0TapuQMmBbl;

CBOOOJIHO ONEpPHPOBATh MOHATUSMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCIOBOIO
apryMeHra;

OIIEpPUPOBATH MOHATHAMHU: APKCUHYC, apKKOCUHYC M apKTAHI'€HC YUCIOBOIO apryMeHTa.

YpaBHeHus1 U HepaBeHCTBA:

CBOOOJHO  ONEpUPOBaTb  IOHATHAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U ypaBHEHU-CIICJCTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

OPUMEHATh pa3IMYHbIe METOJbl PELICHHUS pPALMOHAIBHBIX M JAPOOHO-PALMOHAIbHBIX
yYpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEILICHUSI HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMU: MHOTOYJIEH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
HeNbIMA KOO QHUIMEHTaMH, KOPHH MHOTOWICHA, IPUMEHATH JeJIeHHe MHOTOWIeHA Ha
MHOI'OYJIEH ¢ OCTaTKOM, Teopemy be3sy u Teopemy Buera i pemenus 3anay;

CBOOOZHO ONEpUpOBaThb NOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHLa,
ONpesieNUTeNb MaTpulbl 2 X 2 W €ro IeoOMeTpPUYECKUH CMBICI, HCIOJIb30BaTh CBOMCTBa
onpeaenuTens 2 X 2 Jyid BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHATh ONPEICIUTENH ISl PELIECHUS
CUCTEMBbl JMHEHHBIX YpaBHEHHH, MOJEIMPOBaTh pealibHble CUTyallUd C IOMOLIbI) CHCTEMbI
JUHEHHBIX YpPaBHEHMM, HCCIENOBaTh IIOCTPOEHHBIE MOJEIM C IOMOUIbI0 MAaTpull U
olpenenuTeNneil, MHTEPIPETUPOBATh M10JIy4YEeHHbBIH pe3ybTar;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU JUIsl TpeoOpa3oBaHMsl BbIPaKEHU;

BBIMOJIHATh ~ [IPEOOpa30OBaHUSl  YMCIOBBIX  BBIPDAKEHHMM, COAEp)KAIIUX CTENEHH C
paLMOHATILHBIM [TOKA3aTENIEM;

UCMOJIb30BaTh  CBOMCTBA JIOrapu(MoOB [uid  MpeoOpazoBaHMs  JIOrapu(PMUUECKUX
BBIPAKECHMI;

CBOOOJTHO  OINEpUpPOBaTH  MOHATUAMHU:  HMppallMOHANbHbIE,  IOKa3aTelbHblE U
JorapuMHUUecKie ypaBHEHMsI, HAXOJIUTh UX PELIEHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEN;

IPUMEHSTh  OCHOBHBIE  TPUTOHOMETpHUYecKHe  (QopMyiabl Uil  IpeoOpazoBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUI;

CBOOOZHO OINEpPUPOBAaTh TMOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHATH
HEeo0Xo1uMble (OPMYIIBI [Tl pEILICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHMUI;

MOJIEJIMPOBaTh pEaJbHbIE CHUTYalMd Ha S3bIKE anreOpbl, COCTABIIATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 3aJa4M, HCCIEN0BaTb IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DOyHKUUM U rpadpuku:

CBOOOJHO OMEpUPOBATh MOHATUSAMHU: (PYHKLHSA, COCOOBI 3alaHus (PYHKIHMH, B3aUMHO
oOpaTHble (QYHKUIUHM, KOMIO3UIUSA (YyHKIMHA, rpaduk (YHKIHH, BBIIOIHATH 3JEMEHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKIINIA;

CBOOOJTHO OMEpUPOBaTh MOHATUAMHU: OOJIACTH ONpEIENECHHs M MHOXKECTBO 3HAYECHUH
byHKIMY, HyTU QYHKIUHU, TIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OIEpPHUPOBATH MOHATHAMHU: YETHBIE M HEUETHBIE (DYHKIUH, NEPUOTUYECKUE
(GYHKINU, TPOMEKYTKH MOHOTOHHOCTH (YHKIIMH, MaKCHMyMbl W MHHUMYMBI (YHKIIWH,
HauOoJIbIIIee M HaUMEHblIIee 3HaUeHNEe (PYHKIIUU Ha IPOMEKYTKE;



CBOOOJTHO OIEpPHUPOBATH TMOHATHAMHU: CTENEHHass (DYHKIMS C HATypaJIbHBIM M LEJIBIM
nokasarenemM, rpaQuk cTerneHHOW (YHKIIMH C HaTypaJbHBIM W LIEJbIM IOKa3aTeseM, rpadpuk
KOpHsI N-0ii CTEeTIeHH KaK (PYHKIIUM 0OpaTHOM CTENEHU C HaTypalbHBbIM IIOKa3aTelIeM;

ONepUpOBaTh MOHATUSMH: JIMHEWHAs, KBagpaThyHas M JApoOHO-IMHEHHas (YHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U IIOCTPOCHUE UX IPa(pUKOB;

CBOOOZHO OMEpUPOBATh MOHATUSMHM: MOKa3aTelbHas U jorapudmuyeckas QyHKIUU, UX
CBOWCTBA U TpadMKH, UCIIOIB30BaTh UX IPApUKH JUISl PEIICHHS YPAaBHEHHIA;

CBOOOZHO OMEpPUPOBATh MOHATUSAMU: TPUTOHOMETpPUYECKAs OKPYXKHOCTb, OIpEIEICHUE
TPUTOHOMETPHUUYECKUX (PYHKIIUI YHUCIOBOTO apryMEHTa;

UCIONIb30BaTh rpa@uku (QyHKUMN I MCCIEIOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH Mpu
peLIeHNH 3aJad U3 JPYruX y4eOHBbIX MPEIMETOB M peabHOW KHU3HH, BhIpaXaTh (OpMyIaMu
3aBUCUMOCTH MEXY BEIUUMHAMU;

Havyana maTeMaTH4eCKOro aHaJIu3a:

CBOOOZHO OINEpPUPOBATh MOHATUAMU: apudmernyeckas M reoMeTphuecKasl Mporpeccus,
0eCKOHEUHO yOBIBAIOLIAsl TEOMETPUYECKAs IPOTPECCHs], JIUHEHHBIN U SKCTIOHEHIMAIBHBIA POCT,
dbopMyIa CI0XKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUH JUISl PELIEHMSI pEaJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOZHO  OINEpPHpPOBaTH MOHATHSMHU:  IOCJIEIOBATENBLHOCTh, CIOCOOBI  3a/aHus
[I0CJIEI0BATENbHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE [TOCIEA0BATEILHOCTH, TOHUMATh OCHOBBI
3apOKJCHHS] MATEMAaTUYECKOTO aHAIM3a KaK aHaIu3a 0ECKOHEUYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHUSMH: HENpPEpBIBHBIC (YHKIMH, TOYKH pa3pbiBa rpaduka
GbyHKIMH, aCUMIOTOTHI rpaduka GyHKIIH;

CBOOOJTHO OTIEPHPOBATh MOHATHEM: (DYHKIMS, HENpephIBHAas Ha OTPE3Ke, NMPHUMEHSTh
CBOICTBa HEMPEPHIBHBIX (DYHKIIHMH JJIsl pEIIeHUs 3a/1a4;

CBOOOJTHO ONEpUPOBATh MOHATUSAMHU: TIEpBas W BTOpas TNPOHM3BOJAHBIE (HYHKIINH,
KacaTenbHas K rpaQuky QpyHKINH;

BBIUNCIIATh MPOU3BOJHBIE CYMMBbI, INPOU3BEACHHUS, YAaCTHOTO M KOMIIO3ULUHU JABYX
GbyHKIMI, 3HaTh IPOU3BOJHBIC AIEMEHTAPHBIX (PYHKIINIA;

UCTIOJIB30BaTh T€OMETPUIECCKHUNA U (PU3UUECKUI CMBICI MPOU3BOAHOM IS peIICHHS 3a/1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, ONIEPALIMU HaJl MHO>KECTBAMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammnapar JUlsl ONMCAaHUS peajbHBIX MPOLECCOB
U SIBJICHUM, IPU PEIIEHUH 3a7a4 U3 APYTrux y4eOHbIX IPEIMETOB;

CBOOOJTHO ONEpUPOBaTh MOHATHAMM: OIpEJeNeHHe, TeopeMa, YypaBHEHHe-CIeJICTBHE,
CBOMCTBO MaTeMaTH4eCKOro OO0BEKTa, JI0Ka3aTeIbCTBO, PABHOCWIBHBIE YpaBHEHHS U
HEPABEHCTBA.

K konny oOyuenuss B 11 kuacce oOyyaroluiics MONYYHUT CIEAYIOIIME IpEeIMETHbIE
pe3yibTaThl 1O OTJEJIBHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anrebpa M Hayana
MaTeMaTUYECKOT0 aHAIIu3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOZHO OINEpPUPOBaTH MOHATUSMHU: HATypajJbHOE U 1EJ0€ YHCIO, MHOXKECTBa
HaTypaJIbHBIX M LENbIX YHACEN, UCIOIb30BaTh IPU3HAKU AenumocTy nensix yncen, HO n HOK
HaTypaJIbHBIX YHMCEeJ JJIsl pelleHus 3aja4, IPUMEHATh alnroput™ EBkinaa;

CBOOOJTHO ONEPUPOBATh MOHATHEM OCTATKa MO MOJYJIIO0, 3alIUCHIBATh HATypajbHbBIE YHCIIA
B PA3JIMYHBIX O3UIIMOHHBIX CHCTEMaX CUUCIICHHUS;

CBOOOJTHO ONEpUPOBATh MOHATHSIMU: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX
YHCcell, Pe/ICTaBIsATh KOMIUIEKCHBIE YHClia B alreOpandeckoil U TpUroHOMeTpHuueckoi dopme,
BBITOJIHATH apUPMETHYECKHE ONIEPALMU C HUMH U N300paXkaTh HAa KOOPMHATHON TIOCKOCTH.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJTHO  ONEpPUPOBATH  MOHATUAMHU:  HMppAlMOHANbHbIE,  IOKa3aTelbHbIE U
jorapuMHuyUecKre HEPaBEHCTBA, HAXOAUTh UX PEHICHUS C TOMOIIbIO PABHOCHIIBHBIX MIEPEXOJI0B;



OCYILECTBIISATH OTOOP KOPHEH MpH pEIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOJTHO OIEPUPOBaTh IOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPUMEHSATh
HE00XoauMBbIe (OPMYIIBI IS PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBAThH MOHATUAMHU: CUCTEMA U COBOKYIHOCTb YPAaBHEHUH U HEPaBEHCTB,
PaBHOCHUJIBHBIE CUCTEMBI M CUCTEMBbI-CIICJICTBUS, HAXOAUTh PELIEHHSI CUCTEMbI U COBOKYITHOCTEN
paLlMOHATIBHBIX, HPPALMOHAIBHBIX, [1OKA3aTEIbHBIX M JIOTapU(PMUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiath palMoOHaJbHbIE, HMPPALMOHAJIbHBIC, IIOKa3aTellbHbIE, Jorapumuyeckue u
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COAEpKAIKE MOYJIM U TTapaMeTphl;

IPUMEHSATH TpaduuecKrue METOJIbl JUIsl PELICHUs] YPaBHEHUIM 1 HEPaBEHCTB, a TaKkKe 3a/1ad
C IIapaMeTpaMy;

MOJICJIUPOBaTh pEAJIbHbIE CUTyallMM Ha s3bIKE aiareOpbl, COCTaBIATH BBIPAKCHMUS,
YPAaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBHUIO 3aJa4d, HCCIENO0BATH IIOCTPOCHHBIC
MO/JIEJIU C UCIIOIb30BAHUEM allllapaTa ajareOopsl, MHTEPIPETUPOBATH MOIYUYEHHBIN pe3yibTar.

DyHKIUHA U ITPaGUKH:

CTPOUTH TpapUKH KOMIO3ULUHU (DPYHKIHUI C MOMOLIbIO 3JIE€MEHTAPHOI'O MCCIEIOBAHUS U
CBOMCTB KOMITO3HIINU JABYX ()YHKIIHIA,

CTPOUTh TIeOMEeTpUYecKHe o00pa3bl YpaBHEHHMH H HEPABEHCTB HA KOOPAMHATHOM
IIJIOCKOCTH;

CBOOOJIHO ONEPUPOBATH MOHATHAMMU: I'paUKU TPUTOHOMETPUUECKUX (DYHKIIMIA;

NPUMEHATHh QYHKIMH 11 MOACITUPOBAHHS U MCCIICIOBAHUS PEANBHBIX MPOILIECCOB.

Hauana maTeMaTH4eCKOIo aHAJIM3a:

UCTIOJIB30BaTh MPOM3BOIHYIO JUIS HCCIENOBaHMA (DYHKIMM Ha MOHOTOHHOCTh U
JKCTPEMYMBI;

HAXOJUTh HauOOoJIbIIIee U HAMMEHbIIIee 3HaUeHHs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;

MCII0JIb30BaTh MPOU3BOJHYIO [UISl HAXOXKACHUS HAWIYYIIEro PEIICHHs B NPUKIATHBIX, B
TOM 4YHCJIE COLHAJIBbHO-DKOHOMHMYECKHUX, 3a7a4ax, Ui ONPENCIICHUS CKOPOCTH M YCKOPEHUS
npoiiecca, 3alaHHOro (GopMyInoil Ui rpadukom;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: IEPBOOOPA3HAs, ONPEACIEHHBIN UHTErpajl, HAXOAUTh
NEepBOOOpA3HbIE HJIEMEHTAPHBIX (YHKIMH M BBIYUCIATH UHTerpain no ¢opmyne HproToHa-
JletiOnuma;

HaXOJIUTh MJIOUIAIU MIIOCKUX (UTYp U 0OBEMBI T C TOMOIIBIO HHTErpaa;

MMETh MPEJCTABICHUE O MAaTE€MaTHYECKOM MOJEIMPOBAHUM Ha IPUMEPE COCTABIICHMS
T depeHIMaIbHbIX YpaBHEHUH];

pemath NpUKIagHbIe 3a/la4k, B TOM YHCIE COIUAIbHO-DKOHOMUYECKOr0 U (PU3UYECKOTO
XapakTepa, CpeACTBAMHM MaTEMaTUYECKOIO aHAJIN3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
n/n NPOrpamMMbl Bcero Kourpoarueie — Ipaxruteckue o0pa3oBaTte/ibHbIC
padoThI padoThI pecypebi
MHOXECTBO 1€CTBUTEIIbHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1
LIEJIBIM [10Ka3aTeIeM
3 Apudmerndeckuii KOpeHb N-0if CTETIICHHU. 15 1
HppaumnonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmudeckue ypaBHEHUS
6 TpuroHomeTpuyeckre BbIpaXeHUs U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M POTPECCUN 10 1
8 HenpepriBabie dynkiuu. [IponsBoanas 20 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 5 5
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0
11 KITIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iaesioB U TeM (undposbie)
n/n NPOrpaMMbI Bceero Koutpoabubie — Ipakruyeckue o0pa3oBaTte/ibHbIE
padoThI padoThI

pecypchl




HccnenoBanue GyHKIMMA ¢ TOMOIIBIO
MIPOU3BOAHOMN

[lepBooOpazHast 1 UHTETPAT

I'paduxu TPUrOHOMETPHUECKUX (HYHKIIUHA.
TpuronomeTpuyueckiie HepaBeHCTBA

22 1
12 1
14 1

WppatnmonanpHble, MOKa3aTEIbHbBIE U
norapuMUYeCKre HEPaBCHCTBA

KommniiekcHbie uyuncia
HarypanbHble u niensle yucna

24 1

10 1
10 1

Cucremsl pallMOHaIbHBIX, UPPALNOHAIBHBIX
[IOKAa3aTeIbHBIX U JOrapu(pMUUEcKux
ypaBHEHUH

12 1

3aa4yu ¢ mapaMmeTpamu

16 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL
3HAHUH

16 2
136 10

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3YYEeHUS

DJIeKTPOHHbIE
uupposeie
o0pa3oBaTe/ibHbIE

pecypchl

[[MHOXkeCTBO, Onepalii HaJl MHOXXECTBAMHU
U UX CBOICTBa

Hwnarpammsl Diinepa-Benna

IIpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOTO
amnmnapara JJis pelleHus 3a1a4

Panmonansablie ynciaa. OOBIKHOBEHHEBIE U
JeCATUYHBIC TPOOU, TTPOIICHTHI,
OCCKOHEUYHBIC TIEPUOANIECKHE JPOOH

PaLII/IOHaJIBHI:Ie ypcita. OOBIKHOBEHHEIE U




JIECATHYHBIE IPOOH, TIPOLICHTHI,
OEeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

[Ipumenenue apoOeit 1 NPOLEHTOB IS

6 pEIICHUS TPUKIAIHBIX 3a71a4 1

7 [Ipumenenue qpoOel U MPOIEHTOB IS 1
peIICHHS IPUKIIATIHBIX 33129

8 JleicTBuTeNbHBIE YKciia. PainonanbHbie U 1
UPPALMOHAIILHBIE YHCIIA

9 Apudmerrdeckue onepanuu ¢ 1
JICHCTBUTEIILHBIMU YMCIIAMH

10 Mozulym, JIEHCTBUTEILHOTO YKCIIA U €T 1
CBOMCTBA
[TpubnukEHABIC BEIYUCIICHUS, TIPABHUIIA

11 OKpPYTJICHUS, IPUKUJIKA U OLIEHKA 1
pe3yJibTaTa BEIYMCIECHUM
OCHOBHBIE METOJIBI PEIICHUS ENTBIX U

12 JIpOOHO-PALIMOHANBHBIX YPAaBHEHUN U 1
HEPABCHCTB
OCHOBHBIE METOJIBI PEIICHUS ENTBIX U

13 JIPOOHO-PAIMOHANBHBIX YPAaBHEHUH U 1
HEPABCHCTB
OCHOBHBIE METOJIBI PEIICHUS IENTBIX U

14 JpOOHO-pallMOHATIBHBIX YPAaBHEHUH U 1
HEPABCHCTB
MHoOrouieHsl OT OAHON NEPEMEHHOM.

15 Jlenenne MHOTOYJICHA HA MHOTOYJICH C 1
octaTtkoM. Teopema besy

16 MHorousneHsl ¢ neasMu KodhGuiineHTamu. 1
Teopema Buera

17 Pemenne cucrteM TMHEHHBIX YpaBHEHHUI 1

18 Pemenue cucrteM TMHEHHBIX YpaBHEHHUI 1

19 Matpwuiia CUCTEMBI TUHEHHBIX YPaBHEHUH. 1




Onpenenuresib MaTPUIBI 2X2, €10
T€OMETPUYECKUI CMBICII U CBOMCTBA;
BBIYHCIICHUE €T0 3HAUCHUS

20

Onpenenuresb MaTPUIBI 2X2, €10
T€OMETPUYECKUI CMBICII U CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

21

22

[IpumeHeHue onpeaeauTens s pereHus
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
Pemienne npukIiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMbI JINHEWHBIX YPAaBHEHUI

23

24

Pemenue npuknaaHbeIxX 3a1a4 ¢ TOMOLIbIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHHU U HepaBeHCTBA. CUCTEMBI
JMHENUHBIX ypaBHEHUN"

25

OyHKIUS, CIOCOObI 3a1aHUs (PYHKIUH.
B3aumno obpathHbie pyHkuu. Komnosunus

byHKIII

26

27

28

29

I'padux GyHKIIMN. DIeMEeHTapHbIE
npeoOpazoBanus rpadukoB QyHKIUN

OO6nacth ornpeaesieHus] 1 MHOYKECTBO
3HayeHud pynkuuu. Hynu pyHkuum.
[TpomMeXKyTKH 3HaK MTOCTOSTHCTBA

UErHble 1 HEYETHBIE (PYHKITUH.
[lepuonnyeckue ¢pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (pYHKIIMH

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubonpiiee u HaumMeHbIlIee 3HaYCHHE
(GYHKLHMU Ha TPOMEKYTKE

30

JluneliHasi, KBagpaTU4Has U JpOOHO-
nuHenHas QyHKIIT

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U




MOCTpoeHne TpauKOB ITUX PYHKITUH

:‘)J'IeMeHTapHOC HCCICO0OBAaHUEC U

32 .
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

33 Crenens ¢ 1enbIM 1okaszareieMm. bunom
HproTona

34 Crenens C 1esbIM IOKa3zareneM. buaoM
Herorona
CrenenHasi GyHKIUS C HATYPAJIbHBIM H

35 LeJIbIM ImoKaszareiieM. E€ cBolicTBa U
rpaduk

36 Kontponbnas pabota: "Crenennas
¢ynkuus. E€ coiicTBa u rpapux"

37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIEHH U €r0 CBOWCTBA

38 Apudmernueckuit KopeHb HaTypaJbHOU
CTETEeHH U €ro CBOMCTBA

39 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUH,
COJIEpKalINX CTENEHU U KOPHU

40 [TpeoOpa3oBaHuUs YUCIOBBIX BHIPAXKEHUH,
COJIepIKallliX CTENEHU U KOPHU

a1 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIEpIKalINX CTENEHU U KOPHU
HppaunonanbHble ypaBHeHNs. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
ypaBHEHU U
HppaunonaneHbie ypaBHeHNs. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUH
HppaunonaneHble ypaBHeHNs. OCHOBHBIE

44 METO/bI PELICHUS UPPALMOHAIBHBIX
ypaBHEHUH

45 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUH




UPPALMOHATIbHBIX YPABHEHHI

PaBHOCHIBEHEIC MNEPEXO0bl B pCICHUHA

46 WPPALMOHATIBHBIX YPaBHEHUN

47 PaBHOCHIIbHBIE TTEPEXO/IBI B pelIeHuH
UPPALMOHATILHBIX YPAaBHEHHIM

48 PaBHOCHIIbHBIE TTEPEXO/IBI B peieHnu
UPPALMOHATBHBIX YpaBHEHUHN
CgoiicTBa u rpaduk KOpHS N-0if cTeneHn

49 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJbHBIM MOKa3aTeleM
CaoiicTBa U rpaduK KOpHS N-Oi CTEHEeHH

50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HATYpaJIbHBIM IOKa3aTeleM
KoHnTtpoinbHas padora: "CBoiicTBa u rpadux

51 KOpHs N-0H creneHu. MpparmoHaibHbie
ypaBHeHuUs"

50 C:[el'[el;lb C pallMOHAJILHBIM TOKa3aTeNeM U
e€ CBoOiiCTBa

53 C:FGHGILII) C palMOHAJBLHBIM TIOKa3aTeNieM 1
e€ cBoiiCTBa

54 C:[el'[el;lb C pallMOHAJILHBIM TIOKA3aTeNeM U
e€ CBoiiCTBa

55 [Toxa3zatenbHast GpyHKIM, €€ cBOICTBA U
rpadguk

56 HUcnonb3oBanue rpa@nxa byHKIAY 17151
pelIeHUs] ypaBHEHUI

57 HcnonwszoBanue rpaibmca byHKIUY 115
pelieHus: ypaBHCHHI
[TokazaTenpHbIe ypaBHeHUsI. OCHOBHBIE

58 METO/Ibl PEIICHUS TOKA3aTeIbHbIX
ypaBHEHUH

59 [TokazaTenpHbIe ypaBHeHUsI. OCHOBHBIE




METO/Ibl PELICHHS] OKA3aTEIbHbIX
ypaBHEHUI

[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

60 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHUU

61 KonTtponpHas padora: "[lokazaTensHas 1
¢dbynakuus. [TokazarenpHbie ypaBHEHUS"

62 Jlorapudwm yucna. CoiicTa norapudma 1

63 Jlorapudwm yucna. CpoiicTa norapudma 1

64 Jlorapudm uncna. CBoicTBa jJorapudpma 1

65 JlecaTHYHBIE U HATYypaJIbHBIC JTOTapH(PMBI 1

66 JlecaTHUHBIE U HATypaJIbHBIC JTOTapH(PMBI 1

67 [IpeoOpazoBanue BeIpAKEHHA, COACPIKAIIX 1
sorapudmsl

68 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1
jorapudmsl

69 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1
norapudmsl

70 Jlorapudmuueckas pyHKuus, €€ CBONCTBA U 1
rpaduk

el Jlorapudmuueckas GyHKIUA, €€ CBOWCTBA U 1
rpaduk

72 Hcnonp3zoBanue rpaduka GyHKIIUN 115 1
peleHns ypaBHeHUH
Hcnons3oBanue rpaduxa KIAH TSI

73 " 1
pelIeHus ypaBHEHHHA
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

74 METO/bI pelIeHus Torapu(HMUIECKUX 1
YpaBHEHUH

75 Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE 1

METO/Ibl PelIeHUs JOrapuGMUIECKUX




ypaBHEHU I

Jlorapudmuueckue ypaBueHusi. OCHOBHbIE

76 METO/BI pEIIeHUs JTorapu(HPMUIECKUX 1
ypaBHEHU I

77 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH 1
norapu(pMHUECKUX YpaBHEHHMA

78 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT 1
JorapupMHUUECKUX ypaBHEHUH

79 Kontposbhas padota: "Jlorapupmudeckas 1
¢ynkuus. Jlorapupmudeckne ypaBHeHuUs"

80 CuHyc, KOCUHYC, TAHT'€HC M KOTaHI€HC 1
YHCIIOBOTO apTyMEHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC 1
YHCIJIOBOTO apryMEHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC 1
YHCIIOBOTO apTyMEHTa

83 APKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMEHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

84 oTIpeieIeHue TPUTOHOMETPHYECKIX 1
(YHKLUH YUCIOBOIO apryMeHTa
TpuronomeTpuveckass OKpyKHOCTb,

85 OIIpEEIIEHNE TPUTOHOMETPUUECKHUX 1
(GyYHKIMI YHUCIOBOTO apryMeHTa

86 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

88 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1

89 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1

90 Hpeo6pa3ouBaHHe TPUTOHOMETPUUECKHUX 1
BBIpKEHUI

91 [IpeoOpazoBanre TPUTOHOMETPUIECKUX 1




BBIPAXKEHUM

[IpeobpazoBaHre TPUTOHOMETPUUYECKUX

92 . 1
BBIpKEHU I

93 Hpe06pa30v13aHHe TPUTOHOMETPUUECKHUX 1
BhIpOKCHU I

94 Pemenre TpuroHoMeTpHUECKUX YpaBHEHUN 1

95 Pemenre TpuroHoMeTpHUECKUX YpaBHEHUN 1

96 Pemienne TpUroHOMETPUYECKUX YPAaBHEHHIA 1

97 Pemienne TpuroHOMETpUYECKUX YPAaBHEHUU 1

98 Pemienne TpUroHOMETPUYECKUX YPAaBHEHHIA 1

99 Pemnienne TpUroHOMETPUYECKUX YPAaBHEHHUI 1

100 Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHIA 1
KonTtponbnast padora:

101 "TpUTrOHOMETPUYECKUE BBIPAKECHHS U 1
TPUTOHOMETPHUUYECKHUE ypaBHEHUs"
[TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS

102 rociexoBarebHoCcTel. MeTon 1
MaTeMaTHYeCKOW MHAYKIIH
MOHOTOHHBIE U OTPAHUYEHHBIE

103 1ocJIe0BaTeNbHOCTU. McTopus aHanm3a 1
0ECKOHEUHO MaJIbIX

104 Apudmernueckast mporpeccus 1

105 I'eomeTpuueckas nporpeccust 1

106 BeckoneuHo yObIBarolasi reoMeTpuiecKas 1
nporpeccust

107 Cymma 6CCKOH6:-IHO yOBIBaroIIEH 1
Te€OMETPUYECKOM MPOTPECCUr

108 JIMHEHBIN ¥ YKCIOHEHIIUATIbHBIA POCT. 1
UYucno e. Popmyria CIOKHBIX MPOLIEHTOB

109 JIMHENHBIN U DKCIOHEHUMAIIBHBIN POCT. 1

Uucno e. DopMyrna CIOKHBIX IPOIEHTOB




110 Vcnonb30BaHue NPOrpeccuu AJs perieHus
peaJIbHBIX 3a/1a4 PUKJIAJHOTO XapaKTepa

111 'I'<OHTpOJIBHa$I pabora:

ITocnenoBaTrenbHOCTH U IpOrpeccun”

112 HenpeppiBHBIC (DYHKIIMHN ¥ MX CBOKWCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI IpaUKOB
byHKIII

114 CpoiicTBa (h)yHKIMI HETPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa (h)yHKIMI HETPEPHIBHBIX HA
OTpe3Ke

116 MeTtoa HHTEpBaIOB /s peIeHUs
HEPABEHCTB

117 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

119 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
(byHKUUH 1715 pelieHus 3a1a4

120 ITpuMeHeHnEe CBOMCTB HENPEPHIBHBIX
(byHKUUH 1715 pelieHus 3a1a4

121 [lepBas u BTOpas Npou3BOIHbIE (GYHKLIUU

199 Onpez[eﬂeHHve, rE€OMETPUUYECKUIN CMBICTT
MIPOU3BOTHOM

123 Onpez(eneHHve, (UBUIECKUN CMBICIT
IIPOU3BOTHON

124 YpaBHeHUe KacaTebHOU K TpapuKy
byHKIUA

125 VYpaBHeHHe KacaTeabHOU K rpaduky
byHKIIUN

126 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI




rccaeaoBaHuio GyHKIMI Ha

127 [Tpon3BogHBIC dTIEMEHTAPHBIX (DYHKITHI 1
198 [TpousBogHast CyMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMITO3HUIIUU (HYHKITUI
129 [IpousBoaHast CyMMBI, IPOU3BEICHUS, 1
YaCTHOT'O ¥ KOMIO3ULIUU (HYHKIUI
130 [TpousBogHast CyMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMITO3HUIIUU (HYHKITUI
131 KonTtponsHas padora: "[Ipoussoanas” 1 1
139 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs 1
3HaHui: "YpaBHeHus"
133 [ToBTOpenue, o600IICHNE, CHCTEMAaTH3AIUS 1
3HaHui: "OyHkun"
134 Hrorosast koHTpoIbHAs paboTa 1 1
135 Hrorosast kKoHTpoIbHAs paboTa 1 1
136 HOBTOPGHI/IC, 000011IeHNE, CUCTEMATH3AINS 1
3SHAHHHA
OBUIEE KOJIMYECTBO YACOB I1O 136 10 0
[MPOTPAMME
11 KJIACC
KosnuecTBo yacos JJIeKTPOHHbIE
Jlr;-)n Tema ypoka Bcero Koutpoapnpie  Mpaxruyeckue i:l[:;‘?eﬂﬂﬂ :)Igl()l;gzl;zlfenbnme
padoThI padoThI pecypee
[IpuMeHeHne MpOU3BOJHON K
1 uccaeaoBaHuio GpyHKIUI Ha 1
MOHOTOHHOCTB M 9KCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K
2 WCCIICIOBAHMIO (DYHKIIMH Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI
3 IIpuMeHeHne NpOU3BOJHOM K 1




MOHOTOHHOCTBb U 3KCTPEMYMBI

[Ipumenenne npou3BOIHON K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[Ipumenenne npou3BOHON K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[TpuMeHeHne IPOU3BOTHOMN K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTh M SKCTPEMYMBI

Haxoxxaenue HanOoIbIIero u
HAaMMEHBIIIETO 3HAUYEHUS HENPEPBIBHOMN
(GyHKLIMU Ha OTpE3Ke

10

11

12

13

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIET0 3HAUYCHHUS HEIPEPHIBHON
(GYHKIIMHM Ha OTpe3Ke

Haxoxnenue HanOOJIbIIETO U
HaWMEHBIIIETO 3HaYEHUsI HEMPEPHIBHON
(GYHKIIMHM Ha OTpe3Ke

Haxoxnenue HanOOJIbIIETO U
HaWMEHBIIIETO 3HaYEHUsI HEMTPEPBIBHOU
(GYHKIIMHM Ha OTpe3Ke

Haxoxnenue HanOOJIBIIEr0 U
HaWMEHBIIIETO 3HAYEHUsI HEMPEPHIBHON
(GYHKIIMHM Ha OTpe3Ke

Haxoxnenue HanOOJIBIIEro U
HaWMEHBIIIETO 3HAYEHUsI HEMPEPHIBHON
(GYHKIIMHM Ha OTpe3Ke

[Ipumenenre npou3BOIHOM JUIs
HAXOXJCHUSI HAUJTY4IIEro pelieHus B
MPUKJIAAHBIX 3a7a4ax

14

[Ipumenenne npou3BOIHOM JUIs




HaXO0XKJICHUs HAaWIy4llIero pelieHus B
IIPUKJIAIHBIX 3a7a4ax

[IpuMeHeHne NpoOU3BOJHON IS
OIIpEJIEJIEHUS] CKOPOCTH U YCKOPEHUS

15 nporiecca, 3alaHHOTro (OPMYIION HITH .
rpadgukom
[Ipumenenue npou3BOIHOMN IS

16 OIIpe/ieNIEHUs] CKOPOCTH U YCKOPEHUS 1
nporecca, 3alaHHOro (opMyIol UiTu
rpaduKoM

17 Kommosurus ¢hyHKImi 1

18 Komnozumust pyHKImit 1

19 Komnosunus dbyHkimit 1

20 FeOMeTqueCISHe o0pa3bl ypaBHEHUH Ha 1
KOOpPJIMHATHOMN TIOCKOCTH

21 FGOMeTpI/I‘IGCIfI/Ie o0Opa3bl ypaBHEHM Ha 1
KOOP/AMHATHOH MJIOCKOCTH

29 KontponsHas pabdora: "HccrnenoBanue 1
(GyYHKIMH ¢ TOMOIIBIO TPOU3BOJHON"

23 [lepBooOpazHas, OCHOBHOE CBONCTBO 1
epBOOOPA3HBIX

24 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA. 1
[TpaBuia HaX0XICHHSI IEPBOOOPA3HBIX

o5 IlepBooOpazHbIe IeMEHTAPHBIX (DYHKIHHA. 1
[IpaBuiia Hax0X/1€HUS IEPBOOOPA3HBIX

26 NHuterpai. I'eoMeTpudecKnii CMBICI 1
MHTerpajiga

97 Brruucnienue onpeaenéHHOro MHTErpana 1
o gopmysne HoroTona-JleliOnumna

28 Beruucnienue onpeaenéHHOro MHTErpana 1
o opmyne Herorona-JleliOuuma

29 [IpuMeHeHue uHTETpalia JUisi HaX XK ACHUS 1




ionaiel IIoCKux Guryp

HpI/IMeHCHI/Ie HHTErpaia I HaXOXKIACHUA

30 N
00BEMOB IreOMETPUIECKHX TET

31 [Tpumeps! pemennii qudQepeHraIbHbIX
ypaBHEHUI

30 [Ipumeps! pemienuii uddepeHnnaIbHbIX
YpPaBHEHUU
MaremaTnueckoe MOAECIMPOBAHUE

33 pEaNIbHBIX MPOLIECCOB C MTOMOIIBIO
G GhepeHINATBHBIX YPABHCHHIMA

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan”

35 Tpuronomerpruyeckue QyHKIHH, UX
CBOICTBA U TpaduKu

36 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBa U Tpaduku

37 Tpuronomerpudeckue QyHKIHH, UX
CBOICTBA U TpaduKH

38 Tpuronomerpuyeckue GyHKINH, UX
CBOMCTBA U TpaduKu

39 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBa U Tpaduku
OT60p KOpHEHN TPUTOHOMETPUUECKUX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPUIECKON OKPY>KHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPUIECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

42 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT60p KOpHEHN TPUTOHOMETPUUECKHUX




YpaBHEHUI C TOMOIIbIO
TPUTOHOMETPUUECKON OKPY’KHOCTH

Pemrenne TpuroHOMeTpU4ECKUX

44
HEPaBEHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB

47 Pemenue TpuroHoMeTpruuecKux
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPHUYECKUX (DYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEeLLICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IBI PETICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEeILICHUS
JoTapu(PMUIECKUX HEPABEHCTB

55 OCHOBHBIEC METOJIBI PETICHUS
norapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEeILICHUS
JoTapu(PMUIECKUX HEPABEHCTB

57 OcHOBHBIE METOBI PELICHUS
UppalMoOHaATbHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PEeILICHUS




HppaluOHAJIbHBIX HCPABCHCTB

OCHOBHEBIE MCTOJbI pCHICHUS

59 UppalMOHATFHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI PEILICHUS
UppalOHAIbHBIX HEPABEHCTB

61 I'padpuueckue MeTo bl peieHus
UppaIMOHAIBHBIX YPAaBHEHHH

6 I'paduueckue MeTo b1 pemieHnus
UppalMOHAJIbHBIX YPAaBHEHHH

63 I'padrueckue METOIbI pELICHNUS
[0Ka3aTeIbHbIX YPaBHEHUN

64 I'paduueckue MeTo bl peLeHus
MOKa3aTeJIbHBIX HEPABEHCTB

65 I'paduueckue METObI peLICHHUS
Jorapu(MHUUECKUX ypaBHEHUN

66 I'paduueckue MeTo bl peLIeHus
Jorapu(MUUECKUX HEPABEHCTB

67 I'paduueckue METOIBI pELICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
I'paduueckue MeTo bl peLIeHus

68 MOKa3aTeIbHBIX U JIOrapu(PMUIECKUX
YpaBHEHUU
I'paduueckue METOIBI peIICHHUS

69 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
YpaBHEHUU
I'paduueckue METOIBI peIICHUS

70 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB
I'paduueckue METOIBI peIICHNUS

71 MOKa3aTeJIbHBIX U JIOTapU(HMUIECKUX
HEpPaBEHCTB

72 Kontponbras padota: "UpparnmonaibHbie,




MIOKa3aTeNbHbIC U JIoTapU(PMUIecKue
HepaBeHCTBa"

KommiekcHbie uncna. Anredpandeckas u

73 TPUTOHOMETpUYECKast (POpPMBbI 3amucu 1
KOMILJIEKCHOTO YHCIIa
KommiekcHbie uncna. Anredpandeckas u

74 TpUTOHOMETpUYECKast (POpPMBbI 3arucu 1
KOMILJIEKCHOTO YHCIIa

75 Apudmernaeckue onepauu ¢ 1
KOMILIEKCHBIMU YU CJIaMHU

76 Apudmernueckue onepanuu ¢ 1
KOMIUIEKCHBIMHU YU CIIaMHU

77 I/I306pa)KeHI/IeUKOMHJ'IeKCHBIX qucen Ha 1
KOOPAMHATHOH MJIOCKOCTH

78 I/I306pa)KeHI/I€vKOMHJ'IeKCHBIX qucell Ha 1
KOOPAMHATHOH MJIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii crenenu 1
13 KOMIUIEKCHOTO YHCITa

80 ®opmyna Myaspa. KopHu n-oi ctenenu 1
13 KOMIUIEKCHOT'O YHCIIa
[TpuMeHeHre KOMIUIEKCHBIX YMCeN JUIs

81 peuieHns GU3NYEeCKUX U FT€OMETPUUECKUX 1
3aja4

82 KOHTp"onLHasI pabota: "KomruiekcHbie 1
qucia

83 HarypanbHble u niensie yucna 1

84 HarypanbHble u niensie yucna 1

85 [IpuMeHeHne TPU3HAKOB JIETUMOCTH 1
TEJTBIX YHCEIT

86 [IpuMeHeHMe NPU3HAKOB 1ETUMOCTH 1
IEJIBIX YHCEell

87 [IpuMeHeHne IPU3HAKOB ACIUMOCTH 1




menbix uncen: HOJ u HOK

88

89

[IpumeHeHne MpU3HAKOB AETUMOCTH
uensix yucen: HOJ[ u HOK
[IpuMeHeHue MpU3HAKOB ACITUMOCTH
LEJIBIX YUCEJI: OCTATKH [0 MOIYJIIO

90

91

92

93

94

95

HpI/IMeHCHI/Ie IIPU3HAKOB ACIMMOCTHU
LECJIBIX YUCCJI: OCTATKH 110 MO YJIHO

[IpuMeHeHne NpuU3HAKOB ACITUMOCTH
LEeNbIX Yucel: aaroput™ EBkimuaa ms
pelieHus 3a/1a4 B LEebIX YHCIIax
KontposnbHas pabdota: "Teopus menbix
yucen"

Cucrema 1 COBOKYITHOCTh YpaBHEHH.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIE/ICTBHS

Cucrema ¥ COBOKYITHOCTh YpaBHEHHI.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIE/ICTBHS

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U

COBOKYITHOCTEN PAllMOHAJIbHBIX YPABHEHUN

96

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEW MppalMOHAIBHBIX
ypaBHEHUH

97

98

99

OcHOBHEBIE METOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUI

OcHOBHEBIE METOJbI pCHICHUSA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUI

OCHOBHBIE METO/IBI PEIICHHUS CHCTEM U
COBOKYITHOCTEH JIorapu()MUIECKUX
ypaBHEHUU




100

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

101

[IpumeHeHne CUCTEM K PELICHHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aj]1a4 U3
pasIUYHBIX 00J1acTel HAYKH U pealbHOM
YKU3HHU, UHTEPIIPETAIUS TOJTYYSHHBIX
pE3yNbTaTOB

102

[IpuMeHeHne CUCTEM K PELICHHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4 U3
pa3IUYHbBIX 00JaCcTel HayKH U peallbHOMN
YKU3HH, UHTEPIIPETAIUS TTOJTYYCHHBIX
pE3yNbTaTOB

103

[IpuMeHeHre HEpPaBEHCTB K PEILICHHIO
MaTeMaTHUYeCKUX 3a7ad U 3a7a4 13
pa3nuyHbIX 00JacTeil HayKH U peabHOM
KU3HU, UHTEPIPETALUS OTYyUYECHHBIX
pE3YJIBTAaTOB

104

KontponbHas padora: "Cucremsl
paloHaIbHBIX, UPPALMOHAIBHBIX
MIOKAa3aTeIbHBIX U JOrapu(PMUUECKUX
ypaBHeHuin"

105

PanunonannHBIC YpaBHCHHUA C TapaMCTpaMn

106
107
108

PanmonanbHble HEpaBEHCTBA C
napameTpamu

PannoHaneHbIE CHCTEMBI € TapaMeETPaAMHU

HppaumnonanbHble ypaBHEHMS,
HEPaBEHCTBA C lTapaMeTpamMu

N e i

109

110

HppannoHanbHble CUCTEMBI C
napamMeTpamu

IToka3zaTenbHbIC ypaBHEHUS, HEPABEHCTBA C
napameTpamu




111

Iloka3aTenbHBIE CHCTEMEI C ImapamMeTpaMu

112

113

Jlorapupmuueckue ypaBHEHHUS,
HEpaBEHCTBA C MTapaMeTpaMu
Jlorapudmuaeckue CUCTEMBI C
napameTpamu

114

115

Tpuronomerpruyeckue ypaBHEHHUS C
rapameTpamu

TpuronomeTpuyeckre HEpaBeHCTBA C
napaMeTpamu

116

TpUroHomMeTpu4eCcKre CUCTEMBI C
napaMeTpamu

117

118

[TocTpoenue u uccaea0BaHUE
MaTeMaTUYeCKUX MOJIEJICH peaabHbIX
CUTYALMI C IOMOUIbIO YPABHEHUH C
rnapameTpamu

[TocTpoenue u uccnenoBaHue
MaTEMaTHYECKUX MOJENEH PEAIbHBIX
CUTYAallMil C IOMOLIBIO CUCTEM YPAaBHEHUIN
C mapamMeTpaMu

119

120

ITocTpoenue u uccienoBanue
MaTeMaTHYeCKUX MOJIeNeN peabHbIX
CUTYallUH C IIOMOILBIO CUCTEM YPaBHEHUM
C nmapaMeTpamMu

KonTponbnas pabora: "3anauu c
napaMmerpamu”

121

[ToBTOpenue, 0600MIEHNE,
cUcTeMaru3anvs 3Hauui: "YpaBHeHus"

122

123

[ToBTOpenue, 06001IeHNE,
cucTtemMaTusanus 3HaHuil: "YpaBHeHUS "
[ToBTOpeHmE, 0600MIECHNE,
cUCTeMaTH3alys 3HaHUi: "Y paBHEHUS.
Cucrembl ypaBHeHHI"




[ToBTOpeHME, 00001IECHNE,

124 o " 1
cucremaru3anus 3HaHuii: "HepaBeHcTBa
IToBTOpenue, 00001IEHNE,

125 " n n 1
cucTeMaTu3aius 3Hanuii: "HepaBeHcTBa

126 [ToBTOpEeHME, 0000IIECHNE, 1
cuctemMaTtu3aius 3Hanuii: "HepaBencraa"
[ToBTOpeHue, 060061IeHNE,

127 cuctemMaTtu3anus 3Hanui: "[Ipon3BogHas u 1
e€ npumeHeHue"

[ToBTOpeHue, 0600IEeHNE,

128 cucremMaTtu3anus 3Hanui: "[Ipon3BoaHas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000IIECHNE,

129 cucreMmarusauus 3Hanui: "lIponsBoaHas u 1
e€ npuMeHeHue"
[ToBTOpenue, 060061IeHNE,

130 cucremMarn3anus 3HaHuii: "MHTerpan u ero 1
IpuMeHeHue"

131 [ToBTOpenue, 06001IeHNE, 1
cucTeMaTu3amus 3Hanuii: "OyHkun"

132 [ToBTOpenue, 0600IIEHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, 06001IeHNE, 1
cucrtemaTtusanus 3Hanuil: "OyHkuun"

134 HroroBast KOHTpoOINIbHAs paboTa 1 1

135 HToroasi KOHTpOJIbHAS paboTa 1 1

136 [ToBTOpenue, 060061IeHNE, 1
CHCTEMaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
136 10

[NPOT'PAMME







