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HOACHUTEJIBHASA 3AIINCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEeMaTUYECKOTO aHallu3ay» SBISIETCS
OJIHUM U3 Haubojiee 3HAYMMBIX B MpPOrpamMMe CpeHero olIiiero oopa3zoBaHus,
IOCKOJIbKY, C OJIHOM CTOpPOHBI, OH 00ECHEeYMBAET MHCTPYMEHTAIbHYIO 0a3y s
U3YUYEHHUs BCEX €CTECTBEHHO-HAY4YHBIX KYpPCOB, a C APYroll CTOPOHBI, POpMHUpPYET
JIOTUYECKOe M aOCTPAKTHOE MBIIUIEHHE 00YyYaloluXCcsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOCHUSI UHPOPMATUKHU, OOIIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTU U JIPYTUX
auciuIuiMH. B paMkax naHHOro y4eOHOro Kypca oOydarolivecsi OBIIaJI€BAOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HaykH, KoTopass (OpMyJIupyeT CBOU
JTOCTHKEHUSI B MaTEMaTUUeCKOU opme.

VY4eOHbIll Kypc anreOpsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY Il YCHEIIHOTO OBJAQJACHUS 3aKOHAMH (PU3HKH, XHUMUH, OHOJIOTHH,
MOHUMAHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUS DKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsA U B
MOBCETHEBHOM KU3HU. B TO ke Bpems oBliajieHne aOCTPAKTHBIMU U JIOTUYECKH
CTPOTMMH KOHCTPYKLMSIMH aiureOpbl M MaTeMaTHYeCKOro aHajiu3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATh
YTBEPKACHUS C MOMOILIBI0 MHAYKLIHU U pacCykaaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHNe W KOHKPETH3aIMi0, a0CTparupoBaHME W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILJICHUE.

B xone usywyenus yueOHOro Kypca «Anrebpa u Havajla MaTeMaTHYECKOTO
aHanM3a» OOyYaroIIMecs MOJy4YalOT HOBBIA OIBIT PEIICHUS NPHUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MAaTEMaTUYECKUX MOJEJIEH pealbHbIX CHUTYalH,
UHTEpOpEeTalMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMeEpamu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMHUCS MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIHHBIM TOTEHIIUATIOM,
KOTOPBIM peanu3yeTcss Kak uepe3 y4eOHbI wmaTepuali, CHOCOOCTBYIOIIHMA
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATEeNIbHOCTH, TpeOyolieil MNpOJOKUTENBHONM  KOHUEHTpPAallMKM  BHUMAaHWUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yJibTar.

B ocnoBe Mmetonuku oOydeHHss aireOpe W HadajllaM MaTeMaTU4YecKoro
aHaJu3a JISKUT JEATeIIbHOCTHBIA MPUHIIUI O0yUYEHUS.

B crpykrype yueOHOro kypca «Anredbpa ¥ Haudajla MaTeMaTHYECKOIO
aHaJM3a» BBIICIICHBI CIIEYIOLIUE COJIepkKATEIbHO-METOuYecKue nuHuu: «Hucna
U BbluucieHus», «OyHkuu u rpadukuy, «YpaBHEHUS U HEpaBeHCTBay», «Hauana
MAaTEMaTHYECKOro a”anuza», «MHOxkecTBa U JOTHMKa». Bce OCHOBHBIE



COZIePKATEIbHO-METOIMUECKUE JIMHUU W3YYAlOTCS Ha TPOTSHKEHUU JBYX JIET
o0y4yeHUs Ha YpPOBHE CpEIHEro oOiiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
JpyT Ipyra U MOCTETICHHO HACHIMIAsCh HOBBIMH TeMaMHU W pazzienamu. JlaHHBINA
y4eOHBIM KypCc SBJISETCS WMHTETPATHBHBIM, TIOCKOJBKY OOBCIMHSICT B cebe
colepKaHNEe HECKOJIbKMX MAaTEMaTHYeCKHX ITUCIUIUIMH, TaKWX Kak anreopa,
TPUTOHOMETPHUS, MAaTEeMATHYECKUA aHAJIM3, TEOPHS MHOXKECTB, MaTeMaTHUYECKasl
noruka u npyrue. Ilo mepe Toro kak oOydaromuecs OBJAJEBalOT BcE Ooiee
IIUPOKAM MaTEMaTHYECKUM aIlapaToM, Y HEX TOCIEI0BATEIBHO (POPMUPYETCS H
COBEPIIIEHCTBYETCSI YMEHHE CTPOWTh MATEMAaTHUECKYI MOJENb peaabHOU
CUTYaIllH, MPUMEHSATH 3HAHUS, TOJyUYCHHBIC MTPU U3YYCHUH YYEOHOTO Kypca, JUIs
PEIICHHS CaMOCTOSTEIIBHO CHOPMYITUPOBAHHOW MaTEeMaTHICCKOHN 3a7a4M, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopepixaTeIbHO-METOANYECKass JMHUS «YHCiia M BBIYKMCICHUS» 3aBEpIIacT
(bopMHUpOBaHNE HABBIKOB HMCIIOIL30BaHUS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazosanusi. Ha ypoBHe cpemHero ooiero
oOpa3oBaHHs 0co0O€ BHUMaHWE  yHeiseTcs  (OPMUPOBAHHMIO  HABBIKOB
paIMOHANBHBIX BBIUYMCICHUN, BKIIOYAIOIIUX B CeOS WCIOIB30BAHUE PAa3TMUHBIX
dopM 3ammcu 4Ymcla, YMEHHE JelaTh NPUKUAKY, BBIOIHATH NPHOTMKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIOBBIC BBIPAKECHUS, pabOTaTh C MaTeMaTHYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIMMCS MHOXKECTBA HATYpPaJIbHBIX, IIEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCEN  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM W3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIHEIU(PUICCKUE 3aJaud W OIEpalHd: [eJICHUE Haleo,
ONEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIe CBOWMCTBA
palMOHANBHBIX M MUPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE OTNEPAIUU, a TaKKE
U3BIICYCHUE KOPHS HATYpaTbHOM CTENEHU HA MHOKECTBE KOMIUIEKCHBIX YHCEN.
brnaromapsi mocnenoBaTeIbHOMY PACIHIUPEHUIO Kpyra HCIOJNB3yeMBIX YHUCET U
3HAKOMCTBY C BO3MOKHOCTSIMU WX TMPHUMEHEHUS NJIsl PEUICHUs Pa3IMYHBIX 3a7ad
dbopMupyeTcsi Tpe/IcTaBIeHUE O €IMHCTBE MaTEeMaTHUKU KaK HAyKd U e€ poiid B
MIOCTPOCHUHU MOJIETICH pPEeallbHOTO MHpa, IIMPOKO HUCIOJB3YIOTCS 0000IICHHE |
KOHKPETHU3AIINS.

Jluans «YpaBHEHHsSI M HEPABEHCTBA» pEaTM3yeTCs Ha TPOTSHKEHUU BCETO
o0ydeHUs Ha YpPOBHE CpEIHEro ooOmero o0pa30BaHUs, MOCKOJIBKY B KaXJIOM
paznene IlporpaMMbl TIpPEeIyCMOTPEHO pelieHHEe COOTBETCTBYIOMIMX 3anad. B
pe3ynbrate OOydJarImuecs OBIAJCBAIOT PA3TUYHBIMA METOJAMHU  PEIICHUS
paIMOHANIBHBIX, HWPPAIMOHAIBHBIX, TOKA3aTeIbHBIX, JIOTApU(PMHUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUW, HEPABEHCTB W CHUCTEM, a TaKXKe 3ajad,
comepkammx mapameTpsl. [lomydeHHbIE YMEHUS WIMPOKO HWCIONB3YIOTCS TIPH
UCcCie0BaHNH (DYHKIIMA C TTIOMOIIBI0 MTPOW3BOAHON, TIPU PEIICHUH MPUKIIATHBIX



3a/1a4 U 3a7]a4 Ha HaXOXKJACHUE HAUOOJBIINX U HAMMEHBIINUX 3HAYCHUN ()YHKIIUU.
JlaHHasi coliepkaTebHas JTUHUS BKIIOYaeT B ceOsl Takke popMHUpOBaHHE YMEHHI
BBIMIOJIHATH,  pacy€Tel 1o  dopmylaMm, mpeoOpa3oBaHus  palMOHAIbHBIX,
UPPALMOHANIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKKe BBIPAKCHUH,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuaga TPOUCXOAUT  JajlbHEHIIee  pa3BUTHE  AJITOPUTMUYECKOTO U
a0CTPaKTHOTO MBIIIUICHUST O0OydJaromuxcs, (GOPMUPYIOTCS HABBIKK JCAYKTHUBHBIX
paccyxjaeHudt, paboTbl C  CUMBOJBHBIMU  (opMamu,  MOpeACTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Aniredpa
npemyiaraet d(PQGEKTUBHBIE MHCTPYMEHTBI Ui PEIICHUs] TPAKTUUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aJ1a4, HATJISIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
SI3bIKa HAYKH.

ConepxartenbHo-MeTonuueckas JuHuA «DyHKIMM U rpaduKu» TECHO
nepervieTaeTcss ¢ APYrUMU JIMHUSIMU Y4eOHOTO Kypca, MOCKOIBKY B KaKOM-TO
CMBICIIE 3aJa€T MOCJIEI0BATEIbHOCTD U3YUeHHsI MaTepuaia. M3yduenue cTeneHHoi,
MOKa3aTeIbHOM, JJOrapu(MUIECKON U TPUTOHOMETPUUECKUX (YHKIIUHM, UX CBONCTB
U rpaduKOB, UCIMOJIb30BaHUE (DYHKIMI ISl perieHus 3afad U3 APYrux y4eOHbIX
IPEAMETOB U PEANBHON KM3HU TECHO CBS3aHO KaK C MAaTEMAaTUYECKUM aHAJM30M,
TaK U C pEIICHHEeM YpaBHEHUN W HepaBeHCTB. [Ipu sTom Oombiioe BHUMaHHE
ynensiercss (GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYIaMu 3aBUCHUMOCTH MEKIY
pa3TUYHBIMUA BEJTUYMHAMH, HCCIEOBaTh TMOJYyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. MaTtepuas 3Toi cofiepKaTeIbHON JIMHUU HAIleJeH Ha pa3BUTHE YMCHHI
U HaBbIKOB, IIO3BOJIIIOUIMX BBIPAKaTh 3aBUCUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHAIMTHYECKOH, rpadudeckoil u cioBecHOU. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIOCOOHOCTH K
0000IIIeHNIO M KOHKPETU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxartenbHass nuHUs «Hadana maTeMaTHYeCKOTO aHalIW3a» MO3BOJSET
CYILIECTBEHHO PAaCIIMPUTh KPYr KaK MaTeMaTUYECKUX, TaK U MPUKIAAHBIX 3ajad,
JOCTYITHBIX OOYYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOHTH
rpa@uky  CIOXHBIX (YHKIWNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIIHE
3HAUEHUsS, BBIYUCIATH IUIOMAnU (Guryp m oOBEMBI TEJ, HAXOAWTH CKOPOCTH H
yCKOpeHusi TmpoiieccoB. JlaHHas coaepkaTenbHas JHHUS OTKPBHIBAET HOBBIC
BO3MOKHOCTU IIOCTPOCHHUS MAaTEMaTHUYECKUX MOJIeJIed pealbHbIX CUTYallUH,
MO3BOJISIET HAXOJWTh HAWJIy4lllee pEIIeHWE B MPUKIAIHBIX, B TOM YHCIE
COI[MATbHO-KOHOMUYECKHX, 3a/la4aX. 3HAKOMCTBO C OCHOBAMH MAaT€MaTUUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTUIO aOCTPAKTHOTO, (OPMaNbHO-JIOTUYECKOTO U
KpEAaTHUBHOTO MBbIIUICHUS, (POPMHUPOBAHUIO YMEHHUH pacrno3HaBaTh MPOSIBICHUS
3aKOHOB MAaTeMaTHUKH B HayKe, TEXHHKE M HCKyccTBe. OOyuaromuecsi y3HarT O



BBIJIAIOIIUXCS PE3yJIbTaTaX, IMOJIYYECHHBIX B XOJI€ PAa3BUTUS MATEMATHUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxarenbHO-MeTOIMYECKAs TUHUS «MHOKECTBA M JIOTMKA» BKJIIOYAET B
ce0si DIEMEHTHl TEOPUM MHOXKECTB M MaTeMaTHYeCKON JOTUKU. TeopeTHKo-
MHO>KE€CTBEHHBIE TTPEJCTABICHUS TPOHU3BIBAIOT BECH KYPC IIKOJIBHON MaTeMaTUKHU
U TpejjaratoT Hanbojee YHUBEPCATbHBIM S3bIK, OOBEIUHSIONINI BCE pa3/eibl
MaTeMaTUKU M €€ TMPWIOKECHUN, OHU CBA3BIBAIOT pAa3HbIE MAaTEMaTUYECKHUE
OUCHMUIUIMHBL W HMX MPWIOKEHUS B e€auHoe 1enoe. [loaTomy BaxxHO nAaTh
BO3MOXKHOCTh OOy4YaromieMycss TIOHMMaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOM MAaTeMaTHKUA W UCIOJb30BAThH €T0 JJIsl BBIPAXKEHUS CBOUX MBICIIECH.
Jlpyrum BaXKHbIM TPU3HAKOM MATEMaTUKW KaK HayKd CIIeAyeT MNpU3HaTh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHUW W CJEJOBaHUE OMNPEACIEHHBIM
IpaBWwiaM  TMOCTPOCHUS  JIOKa3aTeIbCTB.  3HAKOMCTBO C  JJIEMEHTaMU
MaTeMaTHYEeCKON JIOTMKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIUICHUS
00ydJaromuxcs, MO3BOJISIET UM CTPOUTh CBOU PACCYKJECHUSI Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKU KPUTUIECKOTO MBIIILICHHUS.

B yueOHOM Kkypce «Anrebpa W Hadajla MaTEMaTHYECKOTO aHAIM3a»
IPUCYTCTBYIOT OCHOBBI MaTeMaTH4YECKOI'0 MOJEIHMPOBAaHMS, KOTOPHIE IMPU3BAHBI
CIIocOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TMOCTPOCHHUSI MOJENEH pearbHbIX
CUTYyalluid, HWCCJIEAOBAHMUS DSTUX MOJENied C TIOMOUIBIO afmapara aiuredpbl H
MaTE€MAaTHYECKOTO aHaJIu3a, WHTEPIPETAlHH TOJYYEHHBIX pe3yJbTaToB. Takue
3a/1aHus BILUIETEHBI B KAXBIM U3 pa3/iesioB MPOrPaAMMBbI, IOCKOJIbKY BECh MaTepHal
y4eOHOro Kypca IIUPOKO HMCHOJB3YETCs IS PelleHHs MPUKIATHBIX 3amad. [lpu
pEIIeHUH  pealbHbIX  MPAaKTHYECKUX  3aJady  oOydJaromiyecss  pa3BUBAIOT
HAOJIIOIaTETFHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000ImaTh W  KOHKPETHU3UPOBATH  IpoOJIEeMy.
JesTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIIecce M3YUYEHUS BCEX TEM yueOHOro Kypca «Anredpa u Hayana
MaTEeMaTHYECKOTO aHAIN3a.

Ha w3yuenune yueOHOro Kypca «Anredpa ¥ Hadajga MaTeMaTHYECKOTO
aHanu3za» orBoauTcs 272 vaca: B 10 kmacce — 136 vacoB (4 yaca B Heaeno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble Tnepuoanyeckue Apoou. I[IpumeHenue apoOGell U MPOLEHTOB IS
peLIeHUs NPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICU 3HAHUN U PEAIbHOMN KU3HU.

JlelicTBUTENbHBIE uMCHa. PalMoHanbHbIE W HPPALMOHAIBHBIE YHUCIA.
ApudmeTndyeckue  omnepanuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JEUCTBUTENILHOTO YuCia U ero cBoicTBa. [IpuOnmxkEHHbIEC BHIYMCICHUS, TTpaBUia
OKpYIJICHUS, IPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenb c 1uenbiM mnokaszateneMm. bunHom Hbrotona. Hcnonb3oBaHue
noaxoAsmied GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTHUECKUX
3a7a4 U MPEJICTaBICHUS JAHHbIX.

ApudmeTndeckuii KOpeHb HATYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBLHBIM IMOKa3aTeJIeM M €€ CBOWMCTBA, CTENEHb C
JNENCTBUTEIIBHBIM MOKA3aTENEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsSiTUUHbIE W HaTypalbHbIE
Jorapu@Mel.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOTO aprymeHTa. ApKCHHYC,
ApPKKOCHHYC M apKTaHT'€HC YMCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE ypaBHEHHS U ypaBHEHUs-cliecTBHs. HepaBeHCTBO,
pELICHUE HEPABEHCTBA.

OCHOBHBIE METO/BI PEIICHUS IETbIX U APOOHO-PAIMOHATBFHBIX YPaBHEHUHN H
HEpABEHCTB. MHOro4JIeHbl OT OJHOW IE€pPEeMEHHOW. JleneHne MHOrouwieHa Ha
MHOIOWIEH ¢ ocrarkoM. Teopema be3dy. MHorousnensl ¢  LEIbIMU
koadunmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCTOBBIX BRIPAKEHUMN, COIEPKAIINX CTETICHU U KOPHHU.

HppaunonanbHbie YpaBHEHUS. OcHOBHbIE METO/IbI peLeHus
UPPalOHAIBHBIX YPaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHUS MOKa3aTeIbHBIX
YPaBHEHHM.

[IpeoOpazoBaHue BBIPAKEHUM, COJIEpKAITUX JTOTApUPMBI.

Jlorapudmuyeckue yYpaBHEHHSI. OcHOBHbIE METO/IbI penieHus
Jgorapu(pMuUYecKuX ypaBHEHHI.
OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [Ipeobpa3zoBanue

TPUTOHOMETPUUECKHUX BBIPAXKEHUN. PellIeHre TPUroHOMETPUUECKNX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cuUCTEMBI JIUHEWHBIX
ypaBHeHUU. OrnpenenuTens MaTpUlbl 2X2, €ro TreOMETPUYECKUN CMBICH U
CBOMCTBA, BBIYMCICHHUE €r0 3HAYEHUS, IPUMEHECHHUE OINPENCIUTENS I PEIICHUS
CUCTEMBI JIMHEMHBIX ypaBHEHWM. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOIIBIO
CUCTEMBbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
NIOMOIIBIO MATPUIL U ONIPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJIENIEN pPEaJbHOM CUTyallMud C MOMOIIBIO
yYpaBHEHUW W HepaBeHCTB. lIpyMeHEHHe ypaBHEHHWH W HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/lad M 3aJad U3 PA3JIUYHbIX OOJacTe HAYKH W peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMA, crnocodbl 3amaHusi (QyHKIUU. B3auMHO o00paTHblE (QYHKIMH.
Komnosunust ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpaduKoB ¢ yHKIIHIA.

O6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTosiHCTBA. YETHbIe U HeuéTHBIe GyHKIMU. [lepuoauyeckue
¢ynkiuu. IIpoMexxyTku MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MHUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUeHUsI (PYHKITUU HA TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JIpOOHO-NTHHEHHAs (YHKIMHU. DIIEMEHTapHOEe
UCCJIeIOBaHUE U TTOCTPOCHUE X IPAPUKOB.

CrenenHas (QyHKIMS ¢ HaTypaJbHBIM U 1EJNbIM ToKazareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduK KOpHS N-OM CTENEeHH Kak (QYHKIUU OOpaTHOM
CTEIEHU C HATYPaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUH 11 pEIICHUS YPaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, OIIPEACICHUE TPUTOHOMETPUYECKHUX
(GYHKITUH YHCIIOBOTO apTyMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B peEaJbHBIX IMpOLleCCaXx U SBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

IlocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHMs IIOCJCAOBATEILHOCTEH. MeTox
MaTeMaTH4eCKON WHYKIHAH. MoHOoTOHHBIE u OTpaHUYEHHbIC
MOCJIEA0BATEILHOCTU. VICTOpHUS BO3HMKHOBEHHS MAaTE€MaTHYECKOTO aHAIM3a Kak
aHanau3a 0ECKOHEYHO MaJIbIX.

Apudmernyeckas u reomeTpuueckas nporpeccuu. beckoHeuHo yObIBaroIas
reomerpuueckas mporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIIEH T€OMETpHUUYECKOM
MpOrpeccuu. JINHENHBINA U 3KCTIOHEHIHAIBHBINA POCT. Hucno e. @opmyiia CIOKHBIX
NpoOUEHTOB. lcnonp30BaHWe MNpOrpeccH Ui PELIEHHs pealibHbIX —3aj]a4
IIPUKJIATHOTO XapakTepa.



HenpepoiBuble (GyHKIIMM U uX cBoiicTBa. Touku pas3pbiBa. ACHUMITOTHI
rpadgukoB QyHkiui. CBOHCTBa (YyHKUMU HENpPEpBIBHBIX HAa OTpe3ke. MeToj
MHTEPBAJIOB Ul DPELICHHUs HEpaBeHCTB. lIpuMeHeHHE CBOMCTB HENPEPBIBHBIX
GyHKUMN 111 peieHus 3a1ay.

[lepBas u BTOpas npousBojHble GpyHkIMKU. OnpeneneHne, reOMeTPUIECKUN U
(u3nUecKuil CMBICT IPOU3BOJIHON. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  AIEMEHTAPHBIX  (QYHKUUH. IIpousBogHass  cyMMbl,
POU3BEICHHUS], YACTHOTO U KOMIIO3ULIUU (DYHKIIHA.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOllepalid HaJ MHOXKECTBAMU M MX CBOMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO — ammapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHMM 3a1ad U3 APYrux
y4eOHBIX ITPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTro OOBEKTa, CIIEJCTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KIIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
yuces, HauOoypmui oOmui nenurens (ganee — HOJl) m HammeHslee ooOiee
kpatHoe (npanee — HOK), octaTkoB mo moayito, anroputMa EBkiuaa s peiieHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucma. AnreOpanyeckass W TpPUTOHOMETpHUecKas (OpMbI
3aMMCH KOMIUIEKCHOTO YHcla. ApHU(PMETHYECKHE OMNEpalui C KOMIUIEKCHBIMH
yuciamu. M3o0paxeHue KOMIUIEKCHBIX YHCENI Ha KOOPAWHATHOM IIOCKOCTH.
®opmyna Myaspa. KopHu N-0i cTeneHu u3 KOMILIEKCHOro uucia. [Ipumenenue
KOMIIJIEKCHBIX YUCEN JIJISl PeIIeHUs] PU3NYECKUX U TEOMETPUUECKHX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CUCTEMBI U CUCTEMbI-CIIE/ICTBUSI. PABHOCHIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUYECKOUN OKPYKHOCTHU. PellieHne TpUuroHoMeTpuyecKux HEpaBeHCTB.

OcCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METO/bl PEIICHHUS] CHUCTEM M COBOKYIMHOCTEH pallMOHAJIBHBIX,
UppalMOHATBHBIX, TOKA3aTEIbHBIX U JJOTapU(DMUUECKUX YPABHEHUM.

VYpaBHeHUs, HEPaBEHCTBA U CUCTEMBI C ITapaMETPaMH.



IIpumeHeHnne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCcKUX 3aJad M 3ajad U3 pa3judHbIX 00JlacTeld HAYKH U peajbHOU
KU3HU, HHTEPIPETALUs MOJTYyYEHHBIX PE3YIbTATOB.

DYyHKIUHN U TPaPUKHU

I'paduk kommnoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHHN U
HEPABEHCTB HAa KOOPAUHATHOM MIIOCKOCTH.

Tpuronomerpuueckue GyHKIHMH, UX CBOMCTBA U TpadUKH.

I'padpuueckne meTonbl pelieHus ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/JIbI pEILlIEHUs 3a/1a4 C MapaMeTpamu.

Ucnonb3oBanue rpadukoB (QYHKIUN AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NMPHU PELICHUU 3aJady M3 JAPYTUX YYEOHBIX
NPEIMETOB U PEaIbHOM KU3HU.

Havana maTeMaTH4ecKOro aHaJIu3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaMMEHBLIErO0  3HAYEHUU
HENPEePhIBHON (QYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOW3BOAHON I HAXOXKACHUS HAWIY4YlIEro PELICHUS B
OPUKIAOHBIX 3ajadax, sl OMNpENesIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MU TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBoOOpa3HbIX. I[lepBooOpasHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpann. ['eomeTpuueckui CMBICJI MHTErpaia. Brruuciienue
ompenenéHHoro uHTerpana mo ¢gopmyine Hetorona-JleOnmua.

[Ipumenenue wmHTETrpana s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp H
00BbEMOB T€OMETPUUYECKHUX TEJL.

[Tpumepsl pemennii nuddepeHIMaIbHBIX ypaBHEHHN. MaTtemaTHueckoe
MOJICJIMPOBAHME pEAlbHBIX IPOLECCOB C MOMOLIBI0  auddepeHIHaTbHBIX
YPaBHEHHM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJIT'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMU 00YYAIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCHUHCKOro  OOIecTBa,  MPEJACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxkJaHCKOro oOiiecTBa (BbIOOPBI, OMNPOCHI U JIPyroe), yMEHHUE
B3aUMOJICHCTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSIM POCCHUICKMX MAaTEMAaTHKOB U POCCUMCKOM MAaTEMATHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DJTUX JOCTHXKEHHUW B JIPYrUX HayKaX, TEXHOJOTusiX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCUICKOro Hapojaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, 3TUYECKOrO0 MOBEJEHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HayKd U JEATEIbHOCTHIO YYEHOIrO, OCO3HAHHE
JUYHOTO BKJIAJIa B MOCTPOEHUE YCTOWYMBOTO Oy IyIIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYasl 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3aJ1a4, PEIICHUI, PAaCCyKICHHI, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM acIlleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHUS B
WHTEpEecax 3I0POBOTO U 0E30MacHOT0 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE MHUTAHUE, COATTAHCUPOBAHHBIM PEXKUM 3aHATUN U
OTIbIXa, PETyIsipHas (U3NUecKass aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN AEATEILHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS S

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NpodEeCCHOHATIBHOW  ESTENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpLIaTh OCO3HAHHBINA BBIOOD
Oynymieit npodeccun U peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUUM BCEU KU3HHU, TOTOBHOCTh K aAKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKON HATPaBIECHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh  AKOJOTMYECKOW  KYJIbTYpbl, TOHUMAHHUE BIUSHUS
COITMATbHO-?KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPHUPOTHON U COIUATILHOMN
Cpelbl, OCO3HaHUE II00aIbHOTO XapaKTepa dKOJIOTMUECKUX MPOoOJIeM, OpUEHTAIUS
HA TPUMEHCHHE MaTEeMaTUYeCKUX 3HAHUM [JI1 penieHus 3aaad B 00J1acTH
OKpY’Karolel cpenpl, IUIAHUPOBAHUE TIOCTYNKOB W OIEHKA HMX BO3MOXHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAayKd W  OOIIECTBEHHOW  MPAKTHKW, IMOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeI0BEYECKOW JESITEIbHOCTH, JTaloB e&
Pa3BUTHUA W 3HAYUMOCTH JUISl Pa3BUTHS [MBUIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTH4YeCKOW KYJIbTYpOH KaK CpPEJICTBOM IIO3HAHUS MHDA,
TOTOBHOCTh OCYILIECTBISITh TPOEKTHYIO W HCCIEIOBATENIbCKYIO JI€ATEIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSTHA, OTHOUICHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHMSI TIOHATUH, YCTAHABIUBATH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIIH,
OCHOBaHUS JIJ1s1 000OIIEHHS M CPABHEHUSI, KPUTEPUH MPOBOJUMOIO aHAJIN3A;

BOCIIpUHMMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
yTBEPAUTEIbHBIE U OTPULIATEINIbHBIC, €IUHUYHbIE, YACTHBIE U OOIIKE, YCIOBHBIE,

BBISIBIIATh MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOMEHUSAX W YTBEPKICHUSX, MpeasiaraTh KPUTEPHUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUUH;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI IO aHAJIOTUH;

MIPOBOJIUTH CAMOCTOATENIBHO J10Ka3aTelIbCTBA MATEMATUUECKUX YTBEPKACHUN
(mpsiMbI€ ¥ OT MPOTUBHOTO), BEICTPAUBaTh apryMEHTAIUI0, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh C€MOCO0 pelieHus ydyeOHOM 3agauu  (CpaBHHMBATh HECKOJIBKO
BapUMAHTOB  pEIICHUs, BbIOMpaTh HauOosiee  MOAXOASIIMH € y4€TOM
CaMOCTOSITEJIbHO BBIJICTICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BOOPOCH,  (PUKCHUpYIOIIME  MPOTHUBOpEUYHE,  MpoOJIeEMY,
yCTaHABJIMBATh MUCKOMOE M JaHHOE, (OpMHpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MTO3ULINI0, MHEHHUE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYecKOro o0beKTa, sIBJIEHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y OOBEKTaMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOATEILHO (POPMYIHpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OPOBENEHHOTO  HAOMIOJEHUs, HCCIEIOBAaHUS, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IICHMIA;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUTAThH
IPENONIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH MHDOpPMAIUKU, NaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JJIs PEICHUS 3a/1a4H;

BbIOMpaTh MH(MOPMAIIUIO U3 UCTOYHUKOB PAa3IMYHbBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM npeacTaBieHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEACTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HAJEXKHOCTh uHbopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE 1eCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMH U
HEJIIMHA OOIICHUS, SCHO, TOYHO, I'PAMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX U MHCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJ1ayH,
KOMMEHTHPOBATH MOJYUYEHHBIN pe3yiIbTaT;

B X0j/ic OOCYXXJIEHHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAa€MOU TEMBI,
npoOJieMbl, pelIaeMoi 3aJa4d, BBICKA3bIBaTh WJICH, HAIICIICHHBIC Ha ITOMCK
pEIIeHUs, COTMOCTABISATh CBOM CYXKJICHHUS C CYXICHUSMH APYTMX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3JWud€ U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOH ¢opme
bopMynupOBaTh pa3HOTIACHsI, CBOM BO3PAKCHUS,

MPEJICTABIATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIICIOBaHNS,
MPOEKTa, CaMOCTOATEIHHO BHIOMpaATh (opMaT BHICTYIUICHHS C YYETOM 3aaad
Mpe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerJISITI/IBHbIe YHUBEpPCAJIBHBLIC yqeﬁﬂme I[eﬁCTBHSI



Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PEILIEHUs 3aJ1ayi, BIOUPATh CIIOCOO PEIICHHUS C
y4ETOM MMEIOUINXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHPOBAThH
U KOPPEKTHPOBATh BApUAHThI pEUICHUH C Y4ETOM HOBOM MH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJIEKT:

BJa/J€Th HaBbIKAMU  [IO3HABAaTEJIBHOM  peQeKCMu Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAAETh
crnocobaMu CaMONPOBEPKH, CAMOKOHTPOJSI Mpollecca M pe3ysbTara pelleHHs
MaTeMaTU4YEeCKOU 3a1a4u;

NpeBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH MPHU PEIICHUH 3a7auH,
BHOCUTh KOPPEKTUBBI B JIE€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OILICHMBATh COOTBETCTBHE pe3yJIbTaTa LEIH U YCIOBUSIM, OOBSCHATD IPUUHHBI
JOCTHXKEHUSI WM HEJIOCTHXKEHUS PE3yJbTaTOB JEATEIbHOCTH, HAXOIUTh OLIUNOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEIbHOCTD:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYLIECTBA KOMAHIHON W WHIWBUILYAIBHOU
paboThl MpW pelleHHH YYeOHBIX 3aJady, MOPUHUMATh IeJib COBMECTHOM
NeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOW paboOThI, paclpeiesTh
BUIBl pabOT, JOroBapuBaThbcsa, OOCYKIAaTh MpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYMIIOBBIX (GopMax padoThl (0OCYXaeHHs, 0OMEH MHEHHH,
«MO3TOBbI€ IITYpPMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEUCTBUSA C JAPYTMMH 4YI€HaMU KOMaHJbl, OLICHUBATbH
KayeCTBO CBOETO BKJIa/Ja B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHUS.

HPEAMETHBIE PE3YJIBTATBI

K konmy obOydyenuss B 10 kjacce 0Oy4arouIuiicss MOJTYYUT CIETYIOIIHE
NPEIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM palodeill MporpamMMbl Y4eOHOTO
Kypca «Anredpa v Hadajga MaTeMaTHIECKOTO aHAIIN3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHIMHU: PAIMOHATBLHOE YHCIIO, OCCKOHEYHAsS
nepuogudeckass Japo0b, TPOIEHTHI, HWPPANMOHATBLHOE YHCJIO, MHOXECTBa
PaIMOHAIIBHBIX U IEHCTBUTEIBHBIX YHCEN, MOAYh JCHCTBUTEIBHOTO YUCIIA,

MPUMEHSATh JPpOOM W TPOIEHTHI IS PEIICHHWS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pEaIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTPaBUiIa OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yiIbTaTa BBIUNCICHUH;



CBOOOJHO ONEpUpPOBATH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCII0JIb30BaTh MOAXOASAIIYI0 (OPMY 3aIIUCU JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 33/1a4 U MPEACTABICHUS TAHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: APUDMETHUECKUI KOPEHb HATypalbHOU
CTEIICHHY,;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAJIBLHBIM ITOKAa3aTEeJIeM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMM: JIOrapu(dM uucia, AECITHUYHBIE WU
HaTypajibHbIE JOTapU(PMBI;

CBOOOJTHO ONEPUPOBATh MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCJIOBOTO
apryMeHTa.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHITHSAMHU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCHUJIbHBIC YPABHEHHS U YPABHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh Pa3IMYHbIE METOJbl pEeIICHUs palMOHAIbHBIX W APOOHO-
pallMOHAIBHBIX YPAaBHEHHMM, MPUMEHATh METOJ HWHTEPBAJIOB JUISl PELICHUs
HEPABEHCTB;

CBOOOJTHO OMNEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW IEepPEMEHHOH,
MHOTOWIEH C MeJbIMH KO3(P(UIUEHTaMH, KOPHU MHOTOYJIEHA, NPUMEHSTH
JI€JICHHME MHOTOYJICHA Ha MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl peLLIeHUs 3aa4;

CBOOOJHO OMNEpUPOBATh TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YypPaBHEHHH,
MaTpula, ONpPEAENIUTENb MaTpulbl 2 X 2 WU €ro TIeOMETPUYECKUNA CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIUKCICHUS €r0 3HAYCHWUS,
IPUMEHATh ONPENEIUTENN Ul PEIICHUS CHUCTEMBbl JIMHEHMHBIX YPaBHEHUH,
MOJEIMPOBATH PEAIBHBIE CUTYAllMH C MIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHEHU,
UCCIIEN0BaTh IIOCTPOCHHBIE MOJEIM C IIOMOINBIO MATPHUIl U OIPEHCIUTENIEH,
MHTEPIPETUPOBATH MTOIYyUYECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAXKECHHI;

BBITIOJIHATD MPEOOPAa30BaAHMS YMCIOBBIX BBIPAKEHHM, COACPKAIINX CTEIIECHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BATh CBOWCTBA norapudmoB JUISL npeoOpa3oBaHus
J0rapu(pMUYECKUX BBIPAKEHUH;

CBOOOJHO ONEPUPOBATH MOHATUSAMH: HPPALUOHAIBHBIE, OKAa3aTEJIbHBIE H
Jgorapu(pMuUYeCcKrue ypaBHEHUS, HAXOJUTh UX PELIECHUs C OMOIIBI PAaBHOCHIBHBIX
IIEPEX0I0B WM OCYIIECTBIIAA NPOBEPKY KOPHEM;



MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKUEe (HOPMYIIbl A1 peoOpa30BaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUII;

CBOOOJHO ONEPUPOBATH IMOHSITUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATh  HeoOXoaumble  (QOpPMYIBl Ui  PEIICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHECHHIA;

MOJIEIMPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPQ)KEHUS, YPAaBHEHHs, HEPaBEHCTBA IO YCIOBUIO 3aJlayd, HCCIEI0BaTh
OCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM arapara ajareopsl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OTEPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3aaHus (PYHKIIHH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk (QyHKIUH,
BBITIOJIHATH AJIEMEHTapHbBIE TIpeoOpa3zoBaHus rpaduKkoB HyHKIUI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPENEICHUS U MHOYKECTBO
3HaYeHUH PyHKINUU, HYTH QYHKIIUA, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO OINEpPUPOBaTh TMOHATHAMH: 4YETHbIE H HEUYETHBIE (DYHKINWH,
nepuoandeckue QyHKIUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMBbI (YHKIUHM, HauOosblllee W HaWMEHbIIee 3HAaueHWEe (QYHKIMHU Ha
IPOMEXYTKE;

CBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTEIEHHAs] (YHKIUS C HaTypalbHBIM U
LeJIbIM TOKa3aTesieM, rpauk CTeneHHON (YHKIUU C HaTypalbHBIM U LEIbIM
nokaszaTeneM, rpauk KOpHs N-oif cTeneHu Kak (PyHKUIUMU OOpaTHOM CTENEHH C
HaTypaJIbHbIM I10Ka3aTeJIeM;

ONEepUpOBaTh MOHATUSAMU: JMHEHHas, KBaJpaTU4Has U JIpOOHO-TMHEWHas
(YHKLIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHUE UX IPapUKOB;

CBOOO/IHO ONEpUPOBATh MOHATHUSMHU: IOKazaTelbHas W JIOTapupMHUUEcKast
GbyHKIIMK, WX CBOMCTBAa U TrpadUKH, HCMONB30BaTh UX TpauKu ISl pelieHUs
YPaBHEHUM;

CBOOO/IHO OMNEpUPOBATH MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpesiesieHue TPUrOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpU pPEHICHUH 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
KHU3HU, BBIpaKaTh (OPMyJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hayana maTeMaTH4ecKOro aHaju3a:

CcBOOO/IHO OMEepUPOBATh MOHATUSAMU: apudMeTHdeckass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yOBIBaIOIIasi T€OMETPHUUECKast MPOrpeccusi, TUHEHHBIN U
HKCMOHEHIUATBHBIA POCT, (JOpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
0 KOHCTAaHTE;

MCIIOJIb30BaTh MPOTPECCHH MMl PEIICHUs PEalbHBIX 3a]ad MPUKIATHOTO
XapaKkTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEIOBATENBHOCTb, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE TOCIEJOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MAaTEMaTUYECKOTO aHaju3a Kak aHalu3a
OCCKOHEYHO MaJbIX;

CBOOOJHO OMNEpPUPOBATh TMOHATUAMH: HENpPEphIBHbIE (PYHKUUHU, TOUYKH
paspsiBa rpaduka GyHKIUU, aCUMOTOTHI Tpaduka GyHKINH;

CBOOOJTHO ONEPUPOBATH TOHATHEM: (PYHKIUS, HENpEpbIBHAs Ha OTpeE3Ke,
NPUMEHSTh CBOMCTBA HENMPEPBIBHBIX (DYHKIINI 1JIs1 pellieHus 3aa4;

CBOOOJTHO OIEpPUPOBATH MOHATUAMM: TIEpBasi W BTOpas MPOU3BOJHBIC
GyHKIMH, KacaTeabHas K rpaduky GyHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIMH, 3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX ()YHKIIHIA;

UCIIOJIb30BaTh T'€OMETPUUYECKUA U (PU3UYECKHM CMBICI MPOU3BOIHOM IS
pelieHus 3a1a4.

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ OMEpUPOBaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOECTBAMM;

UCITI0JIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJisl ONIMCaHUsl PEaIbHbIX
IIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 3a/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB;

CBOOOJTHO OMEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy ob6yuenus B 11 kJjacce 0OydYarOIIMICSA TOJYYUT CICAYIOIIHE
IPEIMETHBIE Pe3yNbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOTO aHAIIN3a:

Yuciia ¥ BHIYUCTICHUSA:

CBOOOJIHO OMNEpUpOBaTh TMOHATHSAMH: HATypaJlbHOE U 1LEJI0€ YHUCIO,
MHOECTBAa HATYpPaJIbHBIX M LEJbIX YHUCEJN, UCIOJb30BaTh MPU3HAKUA AECIHUMOCTH
uenbix yucen, HOJ[ u HOK HaTypanbHbBIX 4Mcen ISl pelieHus 3a1a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOIHO OMEpUpPOBAaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alHChIBATh
HATypaJIbHbIEC YMCJIA B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOIHO OMEpPUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCIO UM MHOXECTBO
KOMILIEKCHBIX YHCeJ, MPEACTaBIsATh KOMIUIEKCHbIE 4HUCia B aireOpanyeckorl u
TPUTOHOMETPUYECKOH (QopMe, BBINONHIATh apU(PMETHUUECKHE ONEpaluyd C HUMU U
M300pakaTh HA KOOPJAMHATHOM MIOCKOCTH.

YpaBHeHUS 1 HEPABEHCTBA:



CBOOOJIHO OMNEPUPOBATH TMOHSITUSIMU: HUPpALUOHATBHBIC, TOKa3aTeIbHbIEC U
jgorapu(MuUYEecKue HEpPaBEHCTBA, HAXOJUTh WX PEIICHUS C MOMOIIbIO
PaBHOCHUJIBHBIX MTEPEXOJIOB;

OCYIIECTBJISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS,

CBOOOJIHO OINEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoauMmble  (GOpMynbl IS pPEIICHUs] OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALUOHAIBHBIX, MTOKA3aTEIbHBIX U
jorapu(MUYECKUX YpaBHEHUM U HEPABEHCTB;

pelarthb palMOHAIBHEIE, HMppalMoOHAIbHEIE, MoKa3aTeJIbHbIC,
jgorapumMudeckue W TPUTOHOMETPUYECKHE ypaBHEHUS U  HEPABEHCTBA,
coepKale MOIYJIu U MapameTphl;

MPUMEHATH rpadUuecKrue METOIbI JJIsl PEIICHHS] YpaBHEHUN U HEPABEHCTB, a
TaKke 3a7a4 C apaMeTpaMu;

MOJCIMPOBATh peajibHble CHUTyalldd Ha S3bIKe alreOphl, COCTABIATH
BBIPAXKCHMS, YpPaBHEHUsI, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEZIOBAaTh TIOCTPOCHHBIE MOJICNIM C KCIOJIb30BAHMEM armapara ajareophl,
UHTEPIPETUPOBATH NOJTYUYCHHBIN PE3ybTarT.

DyHKUNH U TPAPUKH:

CTPOUTHh TpadHKd KOMIO3UIIMK (YHKIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICIOBAaHUS U CBOMCTB KOMIIO3UIIUU JIBYX ()YHKITUI;

CTPOUTHh TEOMETpHYECKHEe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEpUPOBATH TOHATHUAMHU: TpadUKA TPUTOHOMETPUUICCKUX
dynKImii;

IPUMEHATh (QYHKIHHM 11 MOJACIHMPOBAHUS M HCCICIOBAHUS pPEATbHBIX
IIPOILIECCOB.

Havyana MmaTeMaTH4eCcKOro aHajan3a:

UCITOJTH30BaTh MPOU3BOIHYIO JIJIS UCCIEA0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
Y DKCTPEMYMBI;

HAXOJIUTh HanOOJIbIIICE ¥ HAMMEHBIIIeEe 3HAUCHUS (DYHKIIMH HEIPEPHIBHOW Ha
OTPE3KE;

HCTIOJIB30BAaTh MPOU3BOAHYIO JJIS HAXOXKJACHHUS HAWIYYIIErO PEIICHHUS B
NPUKJIAJAHBIX, B TOM 4YHCJIE€ COLUHAIBHO-DKOHOMHUYECKHUX, 3ajayax, s
ONpeAeCHUs] CKOPOCTH U YCKOPEHMs TMpoliecca, 3aaaHHOTo GOopMynou uiu
rpaguKoMm;



CBOOOJHO ONEpPUPOBaTH MOHATUSAMH: NEPBOOOpaA3Has, ONpPENEIEHHBIM
MHTErpaj, HaXOJWTh IEpPBOOOpA3HbIE JIIEMEHTAPHBIX (PYHKIHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HAXOAUTh IUIOIIA/IN IJIOCKUX PUTYP U O0OBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh MPEICTABICHUE O MAaTEMAaTHUYECKOM MOJEIMPOBAHUHM Ha MPUMEPE
cocTaBlieHUs TudPpepeHIaTbHbIX YpaBHEHUN;

pemaTe NpUKIaJHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NPorpamMmbl Bcero Konrponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AEHCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PaninoHanbHble YypaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
YpaBHEHUU
5 Oynkuuu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TTOKa3aTeneM
3 ApubmMeTnuecknii KOpeHb N-0if CTEIEHHU. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarenpHas ¢pynkuus. [lokasarenpHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuyeckue BbIpAKECHUS U 99 1
ypaBHEHUS
[TocnenoBaTensHOCTH U MPOTPECCHH 10
HenpepsiBuble pyHkiuu. [Iponssoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CHCTEMAaTU3ALINS 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 136 10 0




11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Konrponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BO/THOM
2 [TepBooOpa3Hast ¥ HHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA. 14 1
TpuronomeTpudeckne HepaBEHCTBA
4 HppanmoHansHbIe, TIOKa3aTeIbHBIC U 24 1
Jorapu(pmMuUecKre HepaBeHCTBa
KommnekcHsie yncna 10
HarypanbsHbie u 11e161€ yncia 10
Cucrembl paliMoHaIbHBIX, UPPAUOHATBHBIX
7 MOKa3aTeIbHBIX U JOTrapuPMUUECKUX 12 1
ypaBHEHUH
8 3anauyu ¢ mapameTpamu 16 1
9 [ToBTOpeHue, 060061IeHNE, CCTEeMaTH3aIUs 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne aTra nudposLIe
Tema ypoka Konrpoasubie | IIpakTHyeckue A op
n/n Bceero U3y4eHusl o0pa3oBaTejibHbIE
padoThl padoThI
pecypcsl
1 [[MHOkecTBO, OniepaIiy Ha/l 1 0
MHOKECTBAMHU U UX CBOMCTBA 01.09.2023
2 narpamMMmsl Ditiiepa-Benna 1 0
Huarp p 01.09.2023
[IpuMeHeHHe TeOPETUKO-MHOKECTBEHHOTO
3 1 0
ammapara Jijisl peleHus 3a1a49 05.09.2023
Panmonansubie ynciaa. OOBIKHOBEHHBIE U
4 €CITUYHbBIE NPOOH, IPOIIECHTHI, 1 0
A APODH, TIPOTL 05.09.2023
OCCKOHEYHBIC MTEPUONUECKHIE TPOOH
Panumonansable uncia. OOLIKHOBEHHBIE U
5 eCITUYHbIE OPOOH, IIPOIIEHTHI, 1 0
A ad pon 08.09.2023
OCCKOHEYHBIC MTEPUONUECKHIE TPOOH
[Ipumenenue npoOeii ¥ IPOLIEHTOB IS
6 1 0
penieHus MPUKIAAHBIX 3a71a4 08.09.2023
[Ipumenenue npoOeii ¥ IPOLIEHTOB IS
7 1 0
peuieHus NpUKIaAHbIX 3aa4 12.09.2023
JlericTBUTENbHBIEC YUCIIa. PallnoHaIbHEIE 1
8 1 0
MppalOHAJIbHBIE YUCIIa 12.09.2023
9 Apudmernueckue omneparuu c 1 0
NEeHCTBUTEILHBEIMU YHCIIAMU 15.09.2023
10 Monynb AeMCTBUTEIBLHOTO YKCIIA U €r0 1 0




CBOICTBa

15.09.2023

11

[TpuGnmxEHHbBIE BEIYMCIICHUS, TPaBHIIa
OKPYIJICHHA, IPUKHUAKA U OLICHKA
pe3yJbTaTa BEIYMCIICHUM

19.09.2023

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

19.09.2023

13

OCHOBHEBIE MCTOABI PCIICHUSA LCJIBbIX U
TpOOHO-pallMOHATFHBIX YPABHEHUH U
HEPABEHCTB

22.09.2023

14

OCHOBHEBIE MCTOABI PECIICHUSA TCIIbIX U
TpOOHO-pallMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

22.09.2023

15

MHoOrouieHsl 0T OJHON HEPEMEHHOM.
JleneHre MHOTOYJICHA HA MHOTOYJICH C
octatkoMm. Teopema bezy

26.09.2023

16

MHoTrOo4JIEHBI ¢ HETBIMA KOY(PPUITISHTAMH.

Teopema Buera

26.09.2023

17

Pemenne cucreM JTMHEHMHBIX ypaBHeHI/Iﬁ

29.09.2023

18

Pemenne cucreM JTMHEHMHBIX ypaBHCHI/Iﬁ

29.09.2023

19

Marpuna cucTeMbl JIMHEWHBIX YPABHEHU.
Onpenenurens MaTpuLpl 2X2, ero
TE€OMETPUYECKUN CMBICI U CBOMCTBA;
BBIYHCIIEHUE €TO 3HAUEHUS

03.10.2023

20

Onpenenurens MaTpuLpl 2X2, ero
TE€OMETPUYECKUN CMBICT U CBOMCTBA;

03.10.2023




BBIYHCIICHHUEC €I'0 3HAYCHUA

21

[IpuMeHeHue onpenennuTens Uil peueHus
CUCTEMBI JINHEWHBIX YPABHEHUI

06.10.2023

22

Pemrenne npukiiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

06.10.2023

23

Pemrenne npukiiagHpIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

10.10.2023

24

KonTponbhas pabora: "PannonanbHele
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX ypaBHEHUN"

10.10.2023

25

OyHKIHUA, CTTOCOOBI 3aaHus (DYHKIIUH.
B3aumHo o6paTHbIEe QYHKIIHH.
Kommnozumus hyHkimii

13.10.2023

26

I'paduk dyakumun. DnemeHTapHbBIC
npeoOpazoBaHus rpaduKoB GyHKITUN

13.10.2023

27

OO0nacTh onpeneneHuss © MHOXKECTBO
3HaueHni ¢yHkuu. Hymu dyHkmm.
[TpoMexxyTKH 3HAK MOCTOSTHCTBA

17.10.2023

28

Ué&rHble 1 HeYETHBIE QYHKIIUU.
[lepuonuueckue pynkiuu. [TpomexyTku
MOHOTOHHOCTH (PYHKIIUU

17.10.2023

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKLIUH.
HauOoubiiee u HauMeHblIee 3HAYCHHUE
(GYHKIMHU HAa TPOMEXYTKE

20.10.2023

30

JIuHeitHas1, KBagpaTHUHAs U JPOOHO-
TUHeWHas QYHKIUH

20.10.2023

31

DeMeHTapHOe UCCIIeI0BaHUE U
MOCTpOEHHE I'PaUKOB ITHX PYHKIHHA

24.10.2023




DeMeHTapHOE UCCIIEIOBAaHUE U

32
MOCTPOEHHE TPAPUKOB ITHX (PYHKITHHA 24.10.2023
33 CreneHb ¢ 1eTbIM TIOKa3aTeneM. buHom
HeroTona 27.10.2023
34 CreneHb ¢ 1eTbIM MIOKa3aTesneM. bunom
HrroTona 27.10.2023
Crenennast GyHKIUS C HATYPaJTbHBIM U
& coi
35 1enbiM nmokaszarenem. E€ cBoiicTBa u 07.11.2023
rpaduk
36 KonTtponsHas pabora: "Crenennas
¢byukuus. E€ cBoiictBa u rpaduk” 07.11.2023
37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTETEeHU U ero CBOMCTBA 10.11.2023
38 ApubMeTnuecknii KOpeHb HATYPATbHOU
CTETEeHU U €ro CBOMCTBA 10.11.2023
[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,
39
COJIepXKaIuX CTETICHU U KOPHHU 14.11.2023
[IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHIH,
40
COJIepXKaIuX CTEIICHU U KOPHHU 14.11.2023
[IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHIH,
41
COJIepKaIuX CTEIICHU U KOPHHU 17.11.2023
Wppanmonansueie ypaBHeHus. OCHOBHbBIE
42
METO/Ibl p?I_HeHI/I}I UppalMOHATIBHBIX 17.11.2023
ypaBHEHUI
Uppanmonansueie ypaBHeHus. OCHOBHbBIE
43
METO/IbI p?I_HCHI/IH UppaIlMOHATBHBIX 91.11.2023
ypaBHEHUI
44 Uppatnmonansueie ypaBHeHUs. OCHOBHbBIE




MCTOJbI PCIICHUA UPPALUMOHATIBHBIX
YpaBHEHUU

21.11.2023

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN

45 HppalMOHAIIbHBIX YPAaBHEHUM 24.11.2023
46 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
HppalMOHAJIbHBIX YPaBHEHUM 24.11.2023
47 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
HppalMOHAIIbHBIX YPaBHEHUM 28.11.2023
48 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
HppalMOHANIbHBIX YPaBHEHHM 28.11.2023
CpoiicTBa u rpaduK KOpHs N-0i CTENeHH
49 KaK (yHKIIMH 0OpaTHOW CTENEHH C 01.12.2023
HaTypaJlbHbIM I0Ka3aTelleM
CaoiicTBa u rpaduK KOpHs N-0#f CTETICHU
50 KakK (YHKIIMH OOpaTHOU CTETICHH C 01.12.2023
HaTypaJbHbIM I10Ka3aTelleM
Kontponbnas padota: "CsoiicTBa u rpadux
51 KOpHS n-OI/I”CTel'IeHI/I. HppanmonaibHbie 05.12.2023
YpaBHEHHUS
59 CreneHb ¢ palMOHAIBHBIM MIOKa3aTeIeM U
e€ cBolicTBa 05.12.2023
53 CreneHp ¢ palMOHAIBHBIM [IOKa3aTeIeM U
e€ cBOlCTBa 08.12.2023
54 CreneHp ¢ palMOHAIBHBIM MIOKa3aTeIeM U
e€ CBOMCTBa 08.12.2023
55 IToxa3zatenbHast GpyHKIMA, €€ cBOICTBA U
rpaduk 12.12.2023
56 Hcnonb3oBanue rpaduka GyHKIUN A5




peuieHus: ypaBHEHUN

12.12.2023

Hcnons3oBanue rpaduka GyHKIUN 715

57
pelieHus: ypaBHECHU I 15.12.2023
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE
58 METOIbI prIeHI/IFI MOKa3aTeIbHBIX 15.12.2023
ypaBHEHHHA
[TokazarenbHbie ypaBHeHUs. OCHOBHbBIE
59 METOIBI p?HIeHI/ISI MOKa3aTeIbHBIX 19122023
YpaBHEHHHA
[Toxa3aTenpHbIe ypaBHEeHUSI. OCHOBHBIE
60 METO/TBI p?HIeHI/ISI MOKa3aTeIbHBIX 19122023
YpaBHEHHHA
61 Kontponbnas padota: "[loka3zarensHas
¢dbynaknus. [TokazarenbHbie ypaBHEHUS" 22.12.2023
62 J . CBoif
orapudm uncna. CoiicTBa jorapupma 99 12,2023
63 JI . CBoi
orapudm uucna. CoiicTsa jorapupma 96.12.2023
64 JI . i
orapudm uucna. CpoiicTBa jorapupma 96.12.2023
65
JlecsiTuuHbIe U HATYpaIbHBIEC JTOTAPU(PMBI 99.12.2023
66
JlecaTUUHBIE U HATypaJibHbIE JIOTapU(pMBbI 99.12.2023
67 IIpeobpa3oBaHue BeIpaKEHUH,
coJiepKaluX JOTapu (Ml 09.01.2024
68 [IpeobpazoBaHue BhIpaKEHUIA,
coJiepKaluX JOTapu (MBI 09.01.2024




[IpeoOpa3oBanme BEIpa)KEHUH,

09 COJIepKAIUX JIOTAPHPMBI 12.01.2024
70 Jlorapudmuueckas QyHKIH, €€ CBOWCTBA

U TpaduK 12.01.2024
71 Jlorapudmuueckas QyHKIH, €€ CBOWCTBA

u rpaduk 16.01.2024
79 Hcnonb3zoBanue rpaijKa byHKIUAN IS

pelieHus ypaBHEeHU I 16.01.2024
73 Hcnonb3zoBanue rpavq)HKa byHKIAA TS

perieHus: ypaBHCHHI 19.01.2024

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE
74 METO bl p?HIeHI/ISI JgorapupMuuecKux 19.01.2024

YpaBHEHHUI

Jlorapudmuueckue ypaBHeHusl. OCHOBHBIC
75 METO/IbI p?meHI/m JoTapu(HPMHUIECKIX 93.01.2024

ypaBHEHUI

Jlorapudmudeckue ypaBHeHus. OCHOBHBIC
76 METO/IbI p?I_HGHI/I}I JoTapu(PMHUIECKHIX 93.01.2024

ypaBHEHUM
77 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUU

Jorapu(MUUECKUX ypaBHEHHIMA 26.01.2024
78 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUU

norapu(pMUUECKUX ypaBHEHU I 26.01.2024
79 KonTponeHas padota: "Jlorapupmudeckas

¢ynkuus. Jlorapudpmuueckne ypaBHeHUs" 30.01.2024
80 Cunyc, KOCUHYC, TAHT'€HC ¥ KOTAHT€HC

YHCIIOBOTO apryMeHTa 30.01.2024
81 CuHyc, KOCHHYC, TAHT'€HC ¥ KOTAHT'€HC




YUCJIOBOT'O apryMeHTa

02.02.2024

ApKCUHYC, apDKKOCUHYC U apKTaHI'€HC

82

YHUCJIOBOTO apryMeHTa 02.02.2024
83 ApKCUHYC, apKKOCHHYC M apKTaHTCHC

YHUCJIOBOTO apryMeHTa 06.02.2024

TpuronomeTpuyeckas OKpYy>KHOCTb,
84 onpenenueHHe TPUTOHOMETPHUECKUX 06.02.2024

(yHKIMI 4UCI0BOrO apryMeHTa

TpuroHomeTpuyeckas OKpPY>KHOCTb,
85 onpenenveHHe TPUTOHOMETPHUECKUX 09.02.2024

(YHKIIMI YHMCIOBOTrO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIIBI 09.02.2024
87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJITBI 13.02.2024
88 O

CHOBHbBIE TPUTOHOMETPUYECKUE POPMYIIBI 13.02.2024

89 OcHOBHBIE TPUTOHOMETPUYECKUE HOPMYIIBI 16.02.2024
90 [IpeoOpazoBaHue TPUTOHOMETPHUUECKUX

BBIpOKCHUI 16.02.2024
o1 [IpeoOpazoBaHKe TPUTOHOMETPUUECKUX

BBIPAKEHUI 20.02.2024
92 [IpeoOpazoBaHme TPUTOHOMETPUUECKUX

BBIPAKEHUIN 20.02.2024
03 [IpeoOpazoBaHKe TPUTOHOMETPUUECKUX

BBIpaKEHUI 23.02.2024
94 Pemenne TpuroHOMeTpHUYECKUX YpaBHEHHIA




23.02.2024

95 Pemnienne TpUrOHOMETPHYECKUX ypaBHEHUH 97 02.2024
96 Pemnienne TpUrOHOMETPHYECKUX YpaBHEHUH 97 02.2024
97 Pemienne TpUrOHOMETPHUECKUX YpaBHEHUH 01.03.2024
98 Pemienne TpUrOHOMETPHUECKUX ypaBHEHUH 01.03.2024
p .
99 eIIeHNe TPUTOHOMETPHYECKUX YpaBHEHHH 05.03.2024
100 Pemienne TpuroHOMETPUYECKUX YpaBHEHU
05.03.2024
KonTtponbHas padoTa:
101 Tpuronomerpuueckue BblpameHI'/'m u 08.03.2024
TPUTOHOMETPHUYECKHE YPaBHCHHUS
[TocnenoBaTeabHOCTH, CIIOCOOBI 33 1aHUS
102 HOCJ‘IG,Z[OB&TCJ‘IBI{OCTCI/I. Mertox 08.03.2024
MaTeMaTUYEeCKOM HUHIYKIIUH
MOHOTOHHBIE ¥ OTPAHUYCHHBIC
103 rocjeaoBarebHOCTH. McTopus ananu3a 12.03.2024
0ECKOHEYHO MaJIbIX
104 Apugmernueckas mporpeccus 12.03.2024
105 I'eomerpuueckas nmporpeccust 15.03.2024
106 beckoHeuHo yObIBarolIasi reoMeTpudecKas
nporpeccust 15.03.2024




CymMma 6eckOHEeuHO yOBIBAOIICH

107 T€OMETPUUECKOM MPOTPECCUU 19.03.2024
108 JIMHENHBIN ¥ SKCIIOHEHMAIIbHBIA POCT.

Yucno e. Dopmysia CIOKHBIX MPOIEHTOB 19.03.2024
109 JIMHENHBIN U SKCIIOHEHIMATIbHBIA POCT.

Uucno e. ®opmyna CIOKHBIX MPOIEHTOB 22.03.2024
110 Hcnons3oBanue mporpeccuu Jyisi pemieHust

peanbHBIX 3a/1a4 MPUKIAJTHOTO XapaKTepa 22.03.2024
111 KonTtponpHas padoTa:

"[locnenoBaTeIbHOCTH U IPOTPECCHU” 05.04.2024
112 HenpepriBHble (GyHKIMM U UX CBOMCTBA 05.04.2024
113 Touka pa3ppiBa. ACHMITOTHI TpaUKOB

byHKINHA 09.04.2024
114 CaoiicTBa (h)yHKITUH HETIPEPHIBHBIX Ha

OTpE3Ke 09.04.2024
115 CaoiicTBa (hyHKIIUH HENIPEPHIBHBIX Ha

OTpE3Ke 12.04.2024
116 MeTto1 UHTEPBAJIOB JUTsl pEIICHUS

HEPaBCHCTB 12.04.2024
117 MeTto1 UHTEPBAJIOB 7Sl PEIICHHUS

HEPaBCHCTB 16.04.2024
118 MeTto1 UHTEPBAJIOB 7S PEIICHHUS

HEPABEHCTB 16.04.2024
119 [IpumeHeHre CBONCTB HEMPEPHIBHBIX

GyHKIMH 1715 pereHus 3a1a4 19.04.2024
120 [IpumeHeHre CBONCTB HEMPEPHIBHBIX

GyHKIMI 1715 pereHus 3a1a4 19.04.2024




121

[lepBas u BTOpas Mpon3BoaAHBIEC GYHKIUU

23.04.2024

122 Ornpenenenue, reOMETPUUECKUN CMBICTT

MIPOU3BOTHOM 23.04.2024
123 Onpenenenne, GU3HMYECKUN CMBICIT

TIPOU3BOTHOM 26.04.2024
124 VYpaBHeHHE KacaTelbHON K rpaduKy

GbyHKIIII 26.04.2024
125 VYpaBHeHHE KacaTelbHON K rpaduKy

GbyHKIIII 30.04.2024
126 [Tpon3BoHBIE AIIEMEHTAPHBIX (QYHKITUI 30.04.2024
127 [IpousBoiHbIE 371eMEHTAPHBIX PYHKLINN 03.05.2024
128 [IponsBoHAs CYMMBI, IIPOU3BEICHHS,

YaCTHOTO ¥ KOMITO3UIIMK (PYHKITHI 03.05.2024
129 [IponsBoHAst CyMMBI, IIPOU3BEICHHS,

YaCTHOTO ¥ KOMITO3HMIIMH (PYHKITHI 07.05.2024
130 [Ipoun3BoHas CYyMMBI, IIPOU3BEICHHS,

YaCTHOTO U KOMIO3UIHNH (DYHKIUI 07.05.2024
131 Koutponsnas pabora: "[Ipoussoanasn” 14.05.2024
132 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs

3HaHMi: "YpaBHeHusa" 14.05.2024
133 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs

3HaHui: "OyHkunn" 17.05.2024
134 HTorosas KOHTpoJbHAsA paboTa

21.05.2024




135 NroroBas koHTpoOJIbHAS paboTa

21.05.2024

136 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUs 1 0
3HaHUHI 24.05.2024

OBILIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacoB

KonTtpoJabHbie

Bcero
padoThbI

IIpakTHYeckue
padoTbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

[IpuMeHeHne npon3BOIHOMN K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpumeneHnne mpou3BOIHOM K
HCcCIe0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UCCIeI0BaHUIO (YHKINN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UccleoBaHuI0 (QYHKIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOIHOM K
HCCIIeIOBaHUIO PYHKIIMHA Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

HaxoxnaeHue HanOOJIBIIEr0 U

HANMMCHBIICTO 3HAYCHU HerepBIBHOP'I

(GyHKIMU Ha OTpe3Ke

HaxoxnaeHue HauOOJIBIIIETO U




HaMMEHBIIETO 3HaYEHUS HEIIPEPBIBHOU
(GyHKIMU Ha OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHON
(yHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIIMK Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(hyHKIMM Ha OTpe3Ke

13

[IpumeneHnne npou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenue Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMJTYYIIEr0 PEIICHUs B
MPUKIIATHBIX 33a/1a4ax

15

[TpumeHeHre NPON3BOIHON IS
OTIpEJeTICHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOro (opMyIION Uil
rpadpuKom

16

[Ipumenenre npou3BOIHON IS
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
rpolecca, 3a1aHHOTO GOPMYIION UITH
rpadpuKom




17 Kommosutus ¢hyHKIwiz

18 Komnozunust GpyHKImiz

19 Komnozunust GpyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM TJIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

29 KonTponsnas pabora: "UccnenoBanue
(GYHKIHH ¢ TOMOIIBIO TPOU3BOTHOM"

23 [lepBooGpa3Has, OCHOBHOE CBOWCTBO
epBOOOpPa3HBIX

24 [TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XkAEHUS IEPBOOOPA3HBIX

o5 [TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XAEHUS TEPBOOOPA3HBIX

26 Huterpan. ['eomerpuyeckuii cMbICT
WHTerpaia

97 Brruncnenue onpenenéHHOro nHTerpana
o ¢popmyne Herotona-JleitOnuna

08 Brruncnenue onpenenéHHOro HHTerpaia
o ¢opmyne Herotona-JleitOnuna

29 [IpumeHeHne nHTErpana i HaXOXKACHUSI
IUIOIIAJeH MIOCKUX (QUryp

30 [IpumeHeHne nHTErpana i HaXOXKACHUSI
00BEMOB T€OMETPUUYECKHX TET

31 [Tpumeps! pemienuit quddepeHnnaIbHbIX

ypaBHEHUH




[Tpumeps! pemenuii qudQepeHInaIbHBIX

32 .
ypaBHEHUI
MaremaTnueckoe MOAEIMPOBAHUE

33 PEATBHBIX MTPOLIECCOB C MIOMOIIBIO
maddepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepsoobpasznas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIHHA, UX
CBOMCTBaA U rpapuku

36 TpuronomeTpuyeckue GyHKIHHA, UX
CBOMCTBA U rpapuku

37 TpuronomeTpuyeckue GyHKIHHA, UX
CBOMCTBA U rpaduKu

38 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 yYpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
OT60p KOpHEI TPUTOHOMETPUUECKHIX

41 yYpaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

42 YPaBHEHUH C OMOILBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH

43 O160p KOpHEH TPUTOHOMETPUIECKHUX

YPaBHEHUH C IOMOLIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemrenne TpuroHoMeTpu4ECKuX

44
HEPABEHCTB

45 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

46 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB
Kountponsnas pabora: "I'paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUA.
TpuroHomerpudeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIIECHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIIEHUS
[I0Ka3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEILICHHS
[IOKa3aTeJIbHbIX HEPABEHCTB

52 OcHOBHBIE METOBI PELLIEHUS
[IOKa3aTeJIbHbIX HEPABEHCTB

53 OcHOBHBIE METOBI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

54 OcHOBHBIE METO/BI PELLIEHUS
norapu(pMUUECKUX HEPABEHCTB

55 OcHOBHBIE METO/BI PELLIEHUS
norapu(pMUUECKUX HEPABEHCTB

56 OcHOBHBIE METO/IBI PEILIEHUS

J'IOl“apI/I(I)MI/ILIeCKI/IX HCPaBCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

> UppaIMOHATEHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IbI PEIICHHS
UppaMOHAIEHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEIICHHS
MppaIoOHAIEHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
MppaoOHAIEHBIX HEPABEHCTB
61 I'padrueckre METOIBI peleHHS
MppaIMOHAIEHBIX YPaBHEHHI
62 I'padrueckre METOIBI peleHHS
MppaIMOHAIEHBIX YPaBHEHHUN
63 I'paprueckue MeTOIbl peLICHUS
[I0Ka3aTeNbHbIX YPaBHEHUH
64 I'paprueckue MeTOIbl pelIeHUs
[I0Ka3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue MeTobl peLeHHs
norapu(pMUUECKUX ypaBHEHUH
66 I'paduueckue MeTobl peLeHNs
norapu(pMUUECKUX HEPAaBEHCTB
67 I'paduueckue MeTobl peLeHNs
norapu(pMUUECKUX HEPAaBEHCTB
I'padrueckue MeTObl peLieHNs
68 MOKa3aTeNbHBIX U JIOTapU(PMUUIECKUX
YpaBHEHUH
I'padrueckue MeTOIbI peLIeHNs
69 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX

ypaBHEHUH




70

I'padmyeckue MeTobI pemieHus
MOKAa3aTeIbHBIX U JIOTapu(PMHIECKUX
HEPaBCHCTB

71

I'paduueckre MeTOIBI pelIeHHS
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECKuX
HEPABEHCTB

72

KonTponsnas pabora: "UppannoHaibHele,
MOKa3aTeabHbIE U JIoTapupMUUECKHe
HEpaBeHCTBA"

73

KommiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUecKas (HOPMBI 3aIUCU
KOMIUIEKCHOTO YHCTIa

74

KommiekcHbie uncia. Anredpanyeckas u
TpUroOHOMETpHUecKas (HOPMbI 3aIUCU
KOMIIJIEKCHOTO YHCIIa

75

Apudmernueckue onepaiuu c
KOMILJIEKCHBIMU YHCIIaMU

76

Apudmernyeckue onepauu c
KOMILJIEKCHBIMU YHCIIaMU

77

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOpI[PIH&THOfI IIJIOCKOCTHU

78

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOp,HHHaTHOﬁ IIJIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii crenenun
13 KOMIIJIEKCHOTO YUCIIa

80

®opmyna Myaspa. KopHu n-oii crenenu
13 KOMIIJIEKCHOTO YUCJIa

81

HpI/IMeHeHI/IC KOMIIJICKCHBIX YHUCEIT I




penieHus pU3NIECKUX M T€OMETPUICCKUX
3a1a4

KonTtponsHas padota: "KomruiekcHbie

82 "
qucna

83 HarypanbHble u nenbie yncia

84 HarypanbHble u nensle yncna

85 [TpuMeHeHre MPU3HAKOB JICTUMOCTH
LETTBIX YUCEI

86 [TpuMeHeHre MPU3HAKOB JACTUMOCTH
LIETTBIX YUCEI

87 [TpuMeHeHHe MPU3HAKOB JACTUMOCTH
mensix uncen: HOJ u HOK

88 [IpumeHeHue NpU3HAKOB AETUMOCTH
mensix uncen: HOJ u HOK

89 [IpumeHeHue NpU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 110 MO0

90 [IpumeHeHue NpU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 110 MO0
[IpumeHeHue NpU3HAKOB AETUMOCTH

91 LeNBIX YUCell: anroput™ EBkinuaa s
pelIeHns 3a/1a4 B LIETIbIX YHCIax

92 KontponbHas padoTa: "Teopus membx
yucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCUIIBHBIE CHCTEMBI H CUCTEMBI-
CIIENICTBUS

94 Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.

PaBHOCHUJIBHBIE CUCTEMBI B CUCTEMBI-




CICACTBUA

95 OCHOBHBIE METOJIbI PEIICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHU

OCHOBHBIC METOJIbI PEIICHHS CHCTEM U
96 COBOKYITHOCTEH MppalMOHAIbHBIX
YpaBHEHUU

OcHOBHBIE MCTOABI PECIICHUA CUCTEM U
97 COBOKYITHOCTEH MOKA3aTEIbHBIX
yYpaBHEHUU

OCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHBIX
yYpaBHEHUU

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUU

OcCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUH

[IpumMeHeHHe CUCTEM K PEIICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3

101 pa3IMYHBIX 00JaCTel HAYKHU U peallbHOM
KU3HU, UHTEPIPETAIHS TOTYICHHBIX
pe3ynbTaToOB

[IpuMeHeHHe CUCTEM K PEIICHUI0
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3

102 pa3nuyHbIX 00JacTeil HAyKHU U peaNbHOM
KHU3HU, UHTEPIPETaNs NOTYyIEHHBIX
pe3yabTaToB




[IpumeHeHre HepaBEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a1a4 U 3a7a4 U3

103 pa3nu4HBIX 00acTeil HAYKH U peabHOM
KHU3HU, THTEPIPETAHS TOTYIEHHBIX
pe3yJbTaToB
Kontponbhas padota: "Cuctemsr

104 paMoHATBFHBIX, UPPAIMOHATBHBIX
MOKa3aTEeNbHBIX U JIOTapU(YMUIECKUX
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHHUS € TapaMeTpamMu

106 PanvoHanbHbIE HEPABEHCTBA C
napaMmeTpamMu

107 PanmionanbHbBIE CUCTEMBI € TTapaMeTpaMu

108 HppanunonanbHble ypaBHEHUS,
HEpaBEeHCTBa C MapaMeTpaMu

109 WppatmoHaiibHble CUCTEMBI C
napaMmeTpamu

110 [TokaszarenbHble ypaBHEHUS, HEPABEHCTBA C
rnapameTpamu

111 IToka3zaTenbHBIC CHCTEMBI C TTapaMETPAMHU

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapugmuueckue CuCTeMBI ¢
napaMmeTpamu

114 Tpuronomerpudeckue ypaBHEHUS C
napaMeTpamu

115 TpuronomeTrpuieckrue HepaBEeHCTBA C

napameTpamMu




116

TpUroHoMeTpUYECKUE CUCTEMBI C
rapamerpamu

117

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENIEN pealbHbIX
CUTYAallMi C MOMOLIBIO YPABHEHUH C
napaMmeTpamu

118

[TocTpoenue u uccnenoBanne
MaTeMaTHYEeCKUX MOJIEIEeH peaTbHbIX
CUTYalllil C TOMOIIBIO CUCTEM YPaBHEHHI
C TmapaMeTpamMu

119

[TocTpoenue u ucciaeaoBaHue
MaATEMATUYCCKUX MOJIGJ'IGI\/'I peaﬂLme
CUTYallUi C TOMOIIBIO CUCTEM YPaBHEHHI
C mapameTpamu

120

KontponpHas padota: "3amaun ¢
napameTrpamu"

121

[ToBTOpEeHUE, 0600IICHNE,
cucTtemMaTu3anus 3HaHui: "YpaBuenus"

122

[ToBTOpEeHUE, 0600IICHNE,
cucTemMaTu3anus 3HaHui: "YpaBHenus"

123

[ToBTOpEHUE, 0000IICHNE,
cucTeMaTH3alus 3HaHui: "YpaBHEHUS.
Cucremsl ypaBHeHUi"

124

[ToBTOpenue, 06061IeHNE,
cucremarusanvs 3Hanui: "HepaBencraa"

125

[ToBTOpEHue, 060061IeHNE,
cucreMmaru3anus 3Hanui: "HepaBeHncraa"

126

[ToBTOpenue, 060061ICHNE,




cucteMarusanus 3Hanuii: "HepaBencrna"

[ToBTOpEenue, 06001ICHNE,

127 cucteMaruzanus 3Hanuit: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpEenue, 06001ICHNE,

128 cucremarusanus 3Hanuii: "IIponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHnue, o6o01IICHNE,

129 cucreMmarusanus 3HaHuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpEeHue, 0600IICHNE,

130 cucremMaTH3anus 3HaHui: "MHTerpa u ero 1
npuMeHeHue"

131 [ToBTOpeHue, o6o0IICHNE, 1
cucrtemaTusanus 3Hanuii: "OyHknun"

132 [ToBTOpEeHuE, 0600IIECHNE, 1
cucrtemaTtusanus 3Hanuil: "OyHknun"

133 [ToBTOpEeHUE, 0600IICHNE, 1
cucrtemaTtusanus 3Hanuii: "OyHknun"

134 Hroropas koHTpoJIbHAs paboTa 1 1

135 Hroropas koHTpoJIbHAs paboTa

136 [ToBTOpEHUE, 0000IICHNE, 1
cHUCTeMaTH3allus 3HaAHUI

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Marematuka: airedpa U Hayajia MaTeEMaTUYECKOT0 aHaIu3a, reoMeTpusi. Anredpa
¥ Hadaja MaTematndeckoro ananmsa, 10-11 kmacc/ Hukonsckuit C.M., [Toranos
M. K., PemetnukoB H.H. u apyrue, Akunonepnoe o61miectBo «3narenscTBo

«HpOCBCH_ICHI/IC»

METOINYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA

Marematuka: airedpa U Hadajia MaTeMaTUYECKOro aHaIu3a, reoMeTpus. Anredpa
1 HayaJla MaTemMaTuueckoro a"aiansa, 10-11 knacc/ Hukonsckuit C.M., Ilotamos
M. K., PemetnukoB H.H. u apyrue, Akuronepaoe o61iectBo «l3narenscTBo

«IIpocemenue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






