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HOACHUTEJIBHASA 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 HauboJjiee 3HAYMMBIX B MPOrpamMMe CpeaHero oOmiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecle4YMBaeT MHCTPYMEHTAIbHYIO 0azy i
M3YUYEHHUsI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYrod CTOPOHBI, GOpPMUPYET
JIOTUYECKOEe M aOCTPAKTHOE MBIIUICHHE 00Yy4YalolUXCcsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUSI UH(POPMATUKHU, OOIIIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTU U JIPYTUX
auciuIuiiH. B pamkax maHHoro ydeOHOro Kypca oOydaromivecsl OBJIaJI€BarOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJUpyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc aiareOpsl M Hadajdl MaTeMaTHYECKOTO aHajau3a 3akKiajblBacT
OCHOBY [l YCHENIHOTO OBJAQJACHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUS DKOHOMUKH U OOIIECCTBEHHOMN KU3HHU,
MO3BOJISIET OPUCHTHUPOBATHCSA B COBPEMEHHBIX ITM(MPOBBIX MU KOMIIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOIB30BaTh WX [JIs JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi oBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTMMH KOHCTPYKIMSIMH aureOpbl M MaTeMaTHYeCKOro aHajlu3a pa3BUBACT
yMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKIMH U PacCyX IaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aIMi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone msyuenusi yueOHOro Kypca «Ainrebpa u Havajla MaTeMaTHUYECKOIrO
aHanu3a» OOydYarolivecs MOJy4aloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3aj1ad,
CaMOCTOSITEJIbHOTO MOCTPOCHUSI MAaTEMaTUYECKUX MOJEJIEH pealbHbIX CHUTYallHi,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MaTeMaTH4YeCKUX 3aKOHOMEPHOCTE B TMpPUPOAE, HAyKe U HUCKYCCTBE, C
BBIJAIOIIUMUCS MATEMAaTUYECKUMHU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOHbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIHHBIM TOTEHIIUATIOM,
KOTOpBIN peanu3yeTcss Kak uepe3 ydeOHbI MmaTepualn, CHOCOOCTBYIOIIHMA
dbopMHUpOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduky ydeOHOi
NEATENIbHOCTH, TpeOyoliell MpOJOKUTENbHON  KOHUEHTpPAallMKM  BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AKKYPATHOCTH U OTBETCTBEHHOCTH 3a MOJTY4YEeHHBIN pe3ybTarT.

B ocHoBe MeToamKu 00ydeHus anredpe u HayajlaM MaTeMaTUYECKOTO aHAIN3a
JIEKUT ACATETbHOCTHBIN MPUHIUIT 00yUEHHUSI.

B ctpykType yueOHoro kypca « Anredpa u Hauajga MaTeMaTUYECKOTO aHAIN3ay
BBIJICJICHBI  CIIENIYIOLIHUE COJAEpKaTelbHO-METOANYECKUEe JuHuU: «Yucna u
BbIUUCIICHUD», «DyHKIMN U rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauaina
MareMaTH4ecKoro aHaiausa», «MHoxkecTBa U Joruka». Bce OCHOBHBIE
COJIEPKATENbHO-METOJUYECKUE JIMHUU HW3Y4YalOTCs Ha MPOTSKEHUHM JBYX JIET



0o0y4eHHUs Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus, €CTECTBEHHO JOMOIHSS APYT
JpyTa ¥ MOCTENIEHHO HACHIIIAsICh HOBBIMUA TEMaMH U pa3zenamMu. JlaHHbIH yueOHbIN
KypC SBJISETCS WHTETPATUBHBIM, ITOCKOJIBKY OOBEAMHSIET B cebe conepkaHHe
HECKOJIbKMX MAaTeMaTHYECKUX TUCIUIUIMH, TaKUX Kak ajareOpa, TPUTOHOMETpHSI,
MaTeMaTHYCCKUN aHAIIN3, TEOPHUS MHOKECTB, MaTeMaTH4IeCKas JIOTHKa u apyrue. [1o
Mepe TOro Kak 00ydJaromuecs OBIaJeBalOT BCE OoJiee MMPOKUM MAaTEMaTHYECKIM
amnmapaTroM, y HUX ITOCJIEIOBAaTEIbHO (OPMUPYETCS M COBEPIICHCTBYETCS YMCHHE
CTPOUTh MaTEeMaTUYECKYI0 MOJIENb pPEalbHON CHUTyallud, NPUMEHSATh 3HAHWUS,
NOJTyYCHHBIE TIPW WM3YyYCHWH YYEOHOTO Kypca, JUIA PEHICHUS CaMOCTOSTEIBHO
chOpMyIUPOBAaHHONW MaTeMaTHYECKOW 3a/laud, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopeprkaTeIbHO-METOANYECKass JTUHUA «Uuciia M BBIYMCICHUS» 3aBEpIIacT
(bopMHpOBaHUE HABBIKOB HMCIIOJIb30BAHMS JICHCTBUTEIIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazosanusi. Ha ypoBHe cpemHero oo1ero
oOpa3oBaHus 0co0Oe¢ BHUMaHWE  yaeiseTcs  (OPMUPOBAHHMIO  HABBIKOB
paIMOHAJIBHBIX BBIYMCIICHWH, BKIIOYAIOIIMX B CeOSl MCIIOJIB30BAHUE Pa3IMIHBIX
dopM 3amucu YHCIIa, YMEHHUE JCNaTh NPUKHIKY, BBITOJHATh NPHOIMKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHUS, pabOTaTh C MaTeMaTHYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXECTBA HATYPaJIbHBIX, IEIBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCEN  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoOM H3 OSTUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIU(UICCKUE 3aJaud W OIEpalid: JeJCHHE HaIeo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIe CBOWMCTBA
paIMOHANBHBIX M MPPANMOHAIBHBIX YUCEN, apu(METUICCKHE OTNEPAIliU, a TaKKE
W3BJICUCHUE KOPHS HATypaIbHOW CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociienoBaTeIbHOMY PACIIUPCHHIO Kpyra HCHOJIB3YEMBIX YHCET |
3HAKOMCTBY C BO3MOKHOCTSIMU WX NMPHUMEHEHUS NJIsl PEUICHUs Pa3IMYHBIX 3a7a4
dbopmMupyeTcsi pecTaBICHUE O €IMHCTBE MaTEeMaTHUKU KaK HAayKd U e€ poiid B
MOCTPOCHUU MOJIENIE PEalIbHOTO MHpA, IIUPOKO HCIOJB3YIOTCS 0000IIeHHE |
KOHKpETH3aIHs.

Jluaus «YpaBHEHHMSI M HEPABEHCTBA» peaIM3yeTcsl Ha MPOTSIKEHUU BCETO
oOy4eHHs Ha YPOBHE CpEIHEro OOIIero oO0pa30BaHUs, MOCKOJBKY B KaXKIOM
paznene IIporpaMMbl TIpeTyCMOTPEHO pelIeHHE COOTBETCTBYIOMIMX 3ajad. B
pesynbrate OOydJarIIuecs OBIAJCBAIOT PA3TUYHBIMA METOJAaMHU  PEIICHUs
paIMOHANIBHBIX, HWPPAIMOHAIBHBIX, TOKA3aTeIbHBIX, JIOTApU(PMHUUECKUX U
TPUTOHOMETPUUYECKUX YpPaBHEHMI, HEPAaBEHCTB M CHUCTEM, a TaKXKe 3ajad,
comepkamux mapaMeTphl. llomydeHHbIE YMEHHS IIUPOKO HCIOIB3YIOTCS TIPH
UCCIIeMOBaHNH (DYHKIIMA C TIOMOIIBI0 TIPOU3BOJAHON, TPU PEIICHUH TMPUKIATHBIX
3a/1a4y ¥ 33724 Ha HAXOXKJEHUE HAMOOJBIINX W HAUMEHBITUX 3HAYCHUH (PYHKIUU.



JlanHasi conepkatesibHas JUHUS BKIIIOYAET B ce0sl Takxke (GOpMHUpPOBAHUE YMEHHM
BBINOJHATh  pacu€Tel 10  (QopMynaMm, MpeoOpa3oBaHHs  pPalUOHAIBHBIX,
UpPpAIMOHATBHBIX M TPUTOHOMETPHUUECKUX BBIPAKECHHH, a TaKkKe BBIPAKEHUH,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHUIo anredpanyeckoro
MaTtepHaia IpOUCXOIUT JajbHelIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIUICHAS 00YYaromuxcs, (OPMUPYIOTCS HABBIKK JCTyKTUBHBIX PAaCCyKICHUH,
paboThl C CHUMBOJBHBIMU (OpPMaMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraer 3¢ peKTuBHbIe
MHCTPYMEHTHI I pEUIeHHs] MPAaKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HATJISTHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopnepxarenbHo-MeToanveckass JuHuA «DyHKIMM U TpaduKU» TECHO
NeperieTaeTcsl ¢ JPYrUMU JIMHUSAMH Y4YEOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaT MOCIJIEI0OBATENBbHOCTD U3YUeHHsI MaTepuaia. M3ydyeHue creneHHoi,
NOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITUI, UX CBOWCTB
M rpaduKoOB, UCTIONB30BaHUE (DYHKIIUH ISl PEIIeHUs 3aJad U3 APYTUX YIeOHBIX
NPEIMETOB U PEAbHOM >KM3HU TECHO CBSI3aHO KaK C MaTeMaTHUYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUW W HepaBeHCTB. [Ipu 3TomM OGonblioe BHHUMaHHUE
ynensercs (GOPMUPOBAHUIO YMEHUS BhIpakaTh (GOpMyIaMu 3aBUCHUMOCTH MEKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toi coaep:kaTeIbHON TMHUY HAlleJIeH Ha pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJISIONIMX BHIPAXKATh 3aBUCUMOCTH MEX]Ty BETHYMHAMU B PA3IMYHOM
dbopme: aHaMTUTHYECKOH, rpadudeckoil u ciioBecHOU. Ero u3ydenne cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIICHHIO U
KOHKPETHU3AINH, UCTIOTH30BAHUIO AaHAIOTH.

CopnepxxarenpHasi nuHusi «Hauama mareMaThyeckoro aHaav3a» MO3BOJISET
CYILIECTBEHHO PACHIMPUTHh KPYr KaK MaTeMaTHYeCKHX, TaK W MPUKIAIHBIX 3ajad,
JOCTYNHBIX OOy4YaloUIUMCs, TaK KaK Y HHUX IOSBISETCS BO3MOXKHOCTb CTPOHTH
rpaduku  CIOXKHBIX (GYHKIWNA, ONPENeNsiTh HMX HauOOJbIINE W HAUMEHBIIIHE
3HAYEeHMsI, BBIYMCIATH IUIOMAIU (GUIYp U OOBEMBI Tel, HAXOAUTh CKOPOCTH H
yCKOpeHusi TmpoueccoB. JlaHHas cojaep)karenbHas JIMHUSA OTKPHIBA€T HOBBIE
BO3MOKHOCTH TIOCTPOEHHUS MAaTeMaTHYECKHX MOJENel peallbHbIX CUTYalluH,
MO3BOJISIET HAXOAUTh HAMTy4lllee PelICHUE B TPUKIIATHBIX, B TOM YHCIIE COLIUATBHO-
HKOHOMUYECKHUX, 3aJadax. 3HAKOMCTBO C OCHOBAaMH MaT€MAaTHYECKOTO aHajiu3a
CHOCOOCTBYET pa3BUTHIO a0CTPAKTHOTO, (POPMAIBHO-IOTHYECKOTO M KPEATUBHOTO
MBILIUICHUSA, (OPMHUPOBAHUIO YMEHMH pacHoO3HAaBaTh TMPOSIBICHHUS 3aKOHOB
MaTeMaTHUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs y3HatoT O BBIAIOIINXCS
pe3ynbpTaTax, MOJTYYCHHBIX B XOJ€ Pa3BUTHs MaTeMaTHKW KaK HAyKH, U 00 uX
aBTOpax.



ConepxaTtenbHO-MeTOAMYECKast JTUHUST «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ce0si SJIEMEHTBhl TEOPUM MHOXKECTB M MaTeMAaTHYEeCKON JOruku. TeopeTuko-
MHOECTBEHHBIC MPEICTABICHUS MPOHU3BIBAIOT BECh KYpC MIKOJbHOU MaTeMaTUKHU
U TpeajaraloT HaumboJjiee YHHBEPCAJIbHBIN S3bIK, OOBEAUHSIONINI BCE pPa3/eibl
MaTeMaTUKU W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX TNpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTh OOy4YaromeMmycsi TOHUMaTh TEOPETUKO-MHOXKECTBEHHBINH SI3bIK
COBPEMEHHON MaTEMaTHKW M HUCIO0JIb30BaTh €ro JJIsl BRIPAKEHUS] CBOMX MBICIICH.
JpyruM BaKHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH ClelyeT MpU3HaTh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  TMOCTPOCHUS  JIOKAa3aTeIbCTB.  3HAKOMCTBO  C  DJJEMEHTaMU
MaTeMaTHYE€CKON JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00y4Jaromuxcs, MO3BOJISET UM CTPOUTh CBOU PACCYKJICHHSI Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKU KPUTHIECKOTO MBIIILICHHUS.

B yueOHOM Kkypce «Anrebpa W Hadyajia MaTEMaTUYECKOTO aHau3a
IPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'O0 MOJICIHPOBAHMS, KOTOPHIC MPU3BAHbI
criocoOCTBOBaTh (HOPMUPOBAHUIO HABBIKOB IIOCTPOCHHUS MOJCIIEH peaTbHBIX
CUTyalluii, WCCJIEAOBAHMUS DSTHUX MOJIeNIed C TIOMOUIBIO afmapara aiuredpbl H
MAaTE€MAaTHYECKOTO aHaliu3a, WHTEPIpPETAlHH TOJYYEHHBbIX pe3yJbTaToB. Takue
3a/1aHus BILUIETEHBI B KAXbIM U3 pa3feioB IPOrpaMMBbl, TOCKOJIBKY BECh MaTepHall
y4eOHOr0o Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3aaad. [lpu
pEIICHUH  peabHbIX  MPAaKTHYECKUX  3aJady  oOydyaroniuecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETH3UPOBAaTH  MPOOJIEMY.
JlesiTenbHOCTh TO  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POllecce U3YUYEHUs BCeX TeM yueOHOro Kypca «Anredpa u Havana
MaTeMaTU4YEeCKOr0 aHAIN3ay.

Ha wu3ydenune yueOHOro Kypca «AnreOpa ¥ Hadajla MaTEeMaTHYECKOTO
aHanuza» otBoauTcs 272 vaca: B 10 kiacce — 136 vacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacosB (4 4yaca B HEZENIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble Mnepuoanyeckue aApoou. IlpumeHeHue apobGed U MPOLEHTOB IS
peLIEHUs TTPUKIIAJIHBIX 3a/1a4 U3 PA3JIMYHBIX OTPACIIEH 3HAHUU U PEAJIbHOM KU3HU.

JlelicTBUTENbHBIE uMCHa. PalMoHanbHbIE W HPPALMOHAIBHBIE YHUCIA.
Apudmernyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCJIaMu.  Moayib
JEWCTBUTEIILHOTO YuCia U ero cBoiicTBa. [IpubamkEHHbIE BRIYUCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsed (GopMbl 3aUCH ACHCTBUTEIBHBIX YHUCEN JIJISl PEIISHUs TPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JaHHBIX.

ApudmeTndeckuii KOpeHb HATyPAIBLHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBLHBIM IMOKa3aTeJIeM M €€ CBOWMCTBA, CTENEHb C
JNEUCTBUTEIIBHBIM ITOKA3aTENIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsiTUUHbIE W HaTypajbHbIE
Jorapudmel.

CuHyc, KOCHMHYC, TaHT€HC, KOTAaHI'€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apIyMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxxmecTBa W TOXIECTBEHHBIE TMpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUsl. PaBHOCWUIIBHBIE YpaBHEHHsI W ypaBHEHUsA-CIeACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OCHOBHBIE METO/BI PEIICHUS IETbIX U APOOHO-PAMOHATBHBIX YPaBHEHUHN H
HEpaBEHCTB. MHOroO4wIeHbl OT OJHOW MEpeMEHHOW. JleneHne MHOrouwieHa Ha
MHOTOYIEH ¢ ocTaTKoM. Teopema be3dy. MHorousneHsl ¢ nensiMu kodduimeHTamu.
Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonanbHbie YpPaBHEHHS. OcHOBHbIE METO/IbI peueHus
MPPALHOHAIBHBIX YPaBHECHUM.

[lokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PELICHUS MOKAa3aTeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanne BEIPAKEHUIA, COACPIKAIINX JTOTAPUDMBI.

Jlorapudmuyeckue ypaBHEHHUS. OcHOBHbIE METOJIbI peuieHus
TorapuMUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUECKUE bopMyIIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHHUM. Marpuua CUCTEMBI JIMHEHHBIX
ypaBHeHUW. ONpeaenuTens MaTpULbl 2X2, €ro TEOMETPUUYECKUI CMBICI U CBOMCTBA,
BBIYMCIIEHUE €T0 3HAYEHUs, NIPUMEHEHHUE OINPEACIUTENS I PELICHUS] CUCTEMBI
JMHEMHBIX ypaBHEHUU. PellleHue NpUKIAaIHBIX 3a1a4 C IIOMOIUBI) CUCTEMBI
JIMHENHBIX ypaBHeHUU. MccneqoBanue NOCTPOSHHOW MOJIENIH € ITIOMOLIBI0 MaTpUII
U OIIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIbIO
YpaBHEHUN U HEpaBeHCTB. lIpuMeHeHUe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1ay U 3aJ1ay U3 pa3InYHbIX 00JIacTel HAYKU U PEaIbHOM KU3HH.

DYyHKIUHN U TPaPUKHU

OyHkIMsA, crnocoObl 3agaHus (QyHkuu. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yukiuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHUs
rpaduKoB GyHKIIHA.

OO6nactp ompeneneHUss ¥ MHOXKECTBO 3HaueHuM ¢yHkuuud. Hymu dynkumm.
[IpomesxyTku 3HaKonocTostHCTBA. UETHbIe 1 Heu€THbIe GyHKIMU. [lepuoanueckue
¢ynakiuu. IIpoMexxyTku MOHOTOHHOCTH (yHKIMH. MakCUMyMbl U MHUHHUMYMBbI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUeHUsI (PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JIpOOHO-IHHEHHAs (YHKIMHU. DIIEMEHTapHOEe
UCCJIeIOBaHUE U TOCTPOCHUE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaJbHBIM U IEJbIM MoKa3ateneM. EE coiicTBa u
rpaduxk. CBoiicTBa U rpaduk KOpHsS N-0if CTENEHU Kak PYHKIIMU OOpaTHON CTENEHU
C HATypAJIbHBIM IMOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadHKH.
HcnonszoBanue rpadukoB GYHKIUH 11 pEIICHHUS YpaBHEHUH.

TpuronoMmerpudyeckasi OKPYKHOCTb, OINPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIIUN YHCIIOBOTO apryMEHTAa.

QOyHKIMOHAIBHBIE 3aBUCMMOCTH B pEaJbHBIX IIPOLlECCaX U SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHaJIu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKOM UHAYKIHUHA. MOHOTOHHBIE U OTPAaHUYEHHBIE I10CIEI0BATEIBHOCTH.
HcToprss BO3HMKHOBEHHMS MAaTE€MaTHYECKOIO aHalM3a KaK aHajln3a OECKOHEUYHO
MAJIBIX.

Apudmernueckas U reomeTpuyeckas nmporpeccuul. beckoHeuHo yObiBaromas
reometrpuueckasi nporpeccusi. Cymma 0ecKOHEYHO YOBbIBaIOIIEH T€OMETPHUUYECKOM
MPOrpeccuu. JINHENHBIA U 3KCTIOHEHIHAIBHBINA POCT. Yucno e. @opmyna ClI0KHBIX
IpOLIEHTOB. Mcnonb30BaHWE TPOTPECCHM JUIA  PELICHUS peajbHbIX 3aaad
IIPUKJIATHOTO XapakTepa.



HenpepoiBubie (yHKIuM U ux cBoicTBa. Touku paspbiBa. ACUMITOTHI
rpadgukoB QyHkiui. CBoiCTBa (YyHKUMU HENpPEephIBHBIX Ha OTpe3ke. Metoj
MHTEPBAJIOB JUI1 PELICHHUs HEpaBeHCTB. lIpuMeHeHHMe CBONCTB HENpPEpPBIBHBIX
GyHKUMN 11 petieHus 3a1ay.

IlepBas u BTOpas npousBojHble QpyHKIMHU. OnpeneneHne, reoMeTpUUeCKU U
(du3znuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHU.

[IpousBoaHBIE  BJIEMEHTAPHBIX  (PYHKIUH. [IpousBogHass  CymMHI,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKITUH.

MHo:xecTBa H JIOTMKA

MHoxecTBO, oOlepaliud HaJ MHOXXECTBAMU M MX CBOWCTBA. JlmarpamMmbl
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOXECTBEHHOIO —ammapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUW, NPU PELICHUM 3a1a4d U3 APYTUX
y4eOHBIX MTPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUIIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensie yncna. IlpumeHeHrne Npu3HAKOB JIEMTMMOCTH LEIbIX
gyuces, HauOoypmuii oOuui nenurens (nanee — HOJ]) m HamMensblee ooOiee
kpatHoe (nanee — HOK), ocratkoB o mojyimto, anroputMa EBknnia s pereHus
3a/1a4 B 1EJIBIX YHUCIAX.

Kowmmnekcubie uucma. Anrebpanueckass W TpUTOHOMETpHUYecKas (OpMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(pMETHYECKHEe OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPJAMHATHOM TUIOCKOCTH.
®opmyna Myaspa. KopHu N-0M cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMITJIEKCHBIX YHCEN IS peIIeHus (U3HUECKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

Cucrtema u COBOKYITHOCTh YPaBHEHU U HEPABEHCTB. PABHOCHUIIbHBIE CUCTEMBbI
U CUCTEMBI-CIIEICTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUH C  TOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pEIICHUS] MOKAa3aTeNbHBIX U  JIOrapupMUUECKUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOAbBl PEUICHUS CHCTEM M COBOKYIHOCTEH pPAlMOHAJIbHBIX,
UppAIMOHAIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMHUUECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IIapaMeTPaMHu.



[IpmMeHeHue ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMaTHUYECKUX
3a/1a4 W 3a/1a4 U3 pa3IMyHbIX 00J1acTel HAYKH U PEAIbHOM KU3HHU, HHTEPIIPETALINS
MOJIYYEHHBIX PE3YyJIbTaTOB.

DYyHKIUHN U TPaPUKHU

I'padpux xommoszunmu QyHkuuii. ['eomerpuueckue o0pas3bl ypaBHEHUU H
HEPaBEHCTB HA KOOPJIAWHATHOM MIOCKOCTH.

Tpuronomerpuueckue GyHKIHMH, UX CBOMCTBA U TpadUKH.

I'paduueckne mMeTonbl pelieHHs ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/]IbI peLIEHUs 3a/1a4 C MapaMeTpamu.

Ucnonb3oBanue rpadukoB (QyHKIUI AJig HCCIEIOBAaHUS MPOILIECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT NMPHU PELIEHUH 3aJad M3 JAPYTHX Y4eOHBIX
PEIMETOB U PEAIbHOM KU3HHU.

Havana maTeMaTH4ecKoro aHajim3a

[IpumeHeHue mMpou3BOAHON K UCCiIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMbl. Haxoxkienrne HanboIbIIero 1 HAMMEHBIIET0 3HAaU€HUI HEMPEPhIBHOM
(GyHKIIMU Ha OTpE3Ke.

[IpumeHeHne NPOU3BOJHON JUIsl HAXOXKJEHUS HAWIYYIIero peneHus B
OPUKIAOHBIX 3ajadax, ISl ONpPENENICHHs CKOPOCTH U YCKOpPEHHs Ipollecca,
3a1aHHOTO (HOPMYJION UITH TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBoOOpa3HbIX. I[lepBooOpasHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TePBOOOPA3HBIX.

HNuTerpan. ['eomeTpruuecknii CMbIC UHTETpaia. Beraucienue onpeae€éHHoro
uHTerpana o gopmyne Hetorona-JleiiOnua.

[Ipumenenue wmHTETrpana s HAXOXKACHHUS IUIOMIAACH IIIOCKUX QUryp
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MaremaTudeckoe
MOJIETIMPOBaHNE peajbHBIX IPOLECCOB C TMOMOLIBI0 U depeHIInanbHbIX
YPaBHEHHM.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUA VYUYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpasKaaHCKOr0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTh IPaKAAHCKOM MO3UILIMU 00YUaIOIIETroCcs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, IPEACTABICHUE O MATEMAaTUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, NPOLEIYP
IrpaXJIaHCKOTO  oOmiectBa  (BBIOOPHI, OMpPOCHl U JIpyroe), yMeHHue
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUM C HX
GyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON MJACHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSIM POCCUICKMX MAaTEMATHUKOB M POCCUMCKOM MaTeMaTUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE H3THUX JOCTWKEHHUH B JIPYTMX HayKaX, TEXHOJOTusiX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHUS, dTUYECKOTO0 MOBEJEHHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHHEM TOCTUKEHUI HAYKU U IESITENbHOCTBIO YUYEHOT 0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYMBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MaTeMaTH4eCKUX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3a7a4, PEIICHUH, pacCyKIECHUIU, BOCIPUUMUYNUBOCTH K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpECcax 3I0pOBOTO 1 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBBIO (3I0POBOE THUTaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJspHas (u3nUecKas akKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10OBOT0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NPOodEeCCHOHANIBHOW  JIESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymieii mnpodeccud W pealu30BbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IIJIaHBI,



FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTUYeCKOMy  O0pa3oBaHUI0 U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K AaKTHUBHOMY
YYacTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTPaBJIECHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  JKOJOTHMUYECKOW KyJIbTYpbl, TOHUMAHHE BIHUSHUS
COIMATFHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPHUPOJIHON U COIUATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM IS pelieHusl 3a7ad B 00JacTu
OKpY’)Karoliel cpenpl, MIAaHUPOBAHHE IIOCTYNKOB U OICHKM WX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOM NMPAKTUKH, TOHUMAHUE MaTeMaTHIYECKON
HAyKU Kak c(hepbl 4eJI0BEUECKOM e TeIbHOCTH, ATANOB €€ pa3BUTHUS K 3HAUUMOCTH
JUISL Pa3BUTHS ITUBWIM3AIIUU, OBJIAJIEHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYECKOM
KyJIbTYypO KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEJIOBATEIBCKYIO ACATEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHUS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYUIECTBEHHBIE IMPU3HAKA MATEMAaTHYECKUX
OOBEKTOB, TMOHATHIA, OTHOIICHUH MEXIy TMOHATUSAMHU, (OPMYIUPOBATH
OTIpeJICIICHHsI TIOHSATUH, YCTaHABIMBAThH CYIIECTBEHHBIN MpU3HAK Kiaccuukaiuy,
OCHOBaHUS 715l 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIIN3A;

BOCIIpUHUMATh,  (OPMYIUPOBaTH W  TPEOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIE U OTPHUIIATEIbHBIE, €IMHIUYHbIE, YACTHBIE U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3AUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIOJCHUSIX W YTBEPXKACHHSIX, Mpejiaratb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHUH, YMO3aKIIOUEHUH 10 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/I€HUS U BBIBOJIBI;

BBIOMpATh CMOCO0 pemieHuss ydeOHOW 3ajayu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pPELICHUS, BHIOUPATh HanboJiee MOAXOASIIUN C YUETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaresbckue 1eiicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTHBOpPEUYHE,  MpolJemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TMUIOTE3Y, apryMEHTHUPOBATh
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSATENbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTuuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXIy 00BEKTAMHU, SIBICHUSAMH, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U 0000IEHU;

IPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE IMIpollecca, a TaKKe BbIIBUTATh
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSIX.

PabGora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMK, TaHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(MOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJTU3UPOBATh,
CUCTEMaTU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUAOB U (hOpM
Npe/ICTaBIICHUS;

CTPYKTYpHpPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B Pa3IMUHBIX (QopMmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh nHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEJISIMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PCHHS B YCTHBIX
M THUCbMEHHBIX TEKCTaxX, JaBaTh TMOSICHEHHUs 10 XOJy peIIeHUs 3aJayH,
KOMMEHTHPOBATH MOJIYUCHHBIN Pe3yIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOUW TEMBI,
mpoOJieMBl, peIracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUs, COTMOCTABISATh CBOU CYXKJICHUSA C CYXICHHSIMH APYTUX YYACTHUKOB
auajnaora, oOHapyKMBaTh Pa3IMYMe W CXOJCTBO IO3UIIUK, B KOPPEKTHOU (dopme
dbopMyIHpOBATh pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJbTAaThl PEIICHUS 3aJaud, SKCIEPHUMEHTA, UCCIIEIOBaHU,
MPOEKTa, CaMOCTOATEIHHO BHIOMpATh (opmaT BBICTYIUICHHS C YYETOM 3aaad
Mpe3eHTAIIMU U OCOOEHHOCTEH ayIUTOPHH.

PerHﬂTI/IBHbIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PEIIEHUS 33a/1auH, BRIOUPATh CIIOCO0 PEIICHHS ¢
YIETOM HUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ yUETOM HOBOW MH(OpMaALUK.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII NHTEJJIEKT:

BJIQJICTh  HAaBbIKAMU  IIO3HABATCIBHOW  PEQUICKCHHU  KaK  OCO3HAHUSA
COBEPIIAEMbIX JICUCTBHIA M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIAJACTh
crocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIA TpoIlecca W pe3yiabTaTa pemeHUs
MaTeMaTHYECKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATECILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAaHHBIX,
HaANJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUSAM, OOBSICHATH TPHYNHBI
JOCTKEHUS WM HEJIOCTH)KCHHS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJHWTh OLIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITeJIbHOCTD:

IOHMMATh M HCIIOJIh30BaTh MPEUMYIECTBA KOMAHIHON M HWHJIWBHIYaJbHOU
paboThl MpU pEIICHWH YYeOHBIX 3ajad, MPUHUMATh Ielb COBMECTHOMU
JESTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiesTh
BUJIBI pabOT, TOTOBAPUBATHCS, 0OCYKIaTh MPOIIECC U Pe3yIbTaT paboThl, 00001IaThH
MHEHUS HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXJIEeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPJAUHUPOBATH
CBOM JICUCTBHUSI C IPYTMMHU WICHAMH KOMaH/Ibl, OIICHUBATh KAYECTBO CBOETO BKJIaJia
B OOmMi TPOAYKT 1O KPUTEpHUsM, CHOPMYIHUPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

HPEJMETHBIE PE3YJIBTATHI

K konmy oOyuenmss B 10 kJacce oOydYarOIIMICSA TOJYYUT CICAYIOIIHAE
MpPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havajia MaTEMAaTHIECKOTO aHAIHM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OeCKOHEYHas
nepuogudeckass Japo0b, TPOIEHTHI, HWPPANMMOHATBLHOE YHCJIO, MHOXECTBa
PaIMOHANIBHBIX U IEHCTBUTEIBHBIX YHCEN, MOAYJh JCHCTBUTEIBHOTO YUCIIA,;

NPUMEHSATh JIpOOM W TPONEHTHI JJIA PEIMICHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U pEATIbHOW KU3HU;

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHIS, TTPaBUiIa OKPYTJICHUS, IPUKUAIKY H
OIICHKY pe3yibTaTa BBIUNCICHUH;



CBOOOJHO ONEpUPOBATH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASILYI0 (POPMY 3aIIUCU IEUCTBUTEIbHBIX YHUCEN ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPECTABICHUS 1aHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: APUDMETHUECKUI KOPEHb HAaTypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHATIBHBIM IMOKa3aTeJIeM;

CBOOOJHO OMNEpPUPOBATH MOHATUSAMM: JIOrapu(d™ uwKcia, AECITHUYHBIE H
HaTypajbHbIE JTOTapu(MBbI;

CBOOOJTHO ONEPUPOBATH MOHSTHSAMHU: CHUHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCHUHYC W apKTaHI€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUsSI M HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHSAMHU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHHS U YPABHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh Pa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX yPAaBHEHMM, IPUMEHSITh METOJ HWHTEPBAJIIOB I PELICHUS
HEPABEHCTB;

CBOOOJTHO OINEpPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHO,
MHOTOWIEH C HEeIbIMUA KO3 PUIIMEHTaM, KOPHU MHOTOWIECHA, IPUMEHSTD JIeJICHIE
MHOIO4JIEHa Ha MHOIOWIEH C OCTaTKOM, TeopeMy be3dy um Teopemy Buera s
peLIeHUs 3a1ay;

CBOOOJHO OMNEpUPOBATh TOHATUSIMHU: CHUCTEeMa JIMHEHHBIX YpPaBHEHHH,
MaTpula, OMNpPENENUTENb MaTpulbl 2 X 2 W €ero TE€OMETPUYECKHI CMBICI,
UCIIOJI30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €r0 3HAYCHHS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUS CHUCTEMBl JIMHEWHBIX YpPAaBHECHUHU,
MOJIEIIMPOBATH PEAIBHBIE CUTYallMU C MIOMOILBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUN,
UCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHA C IOMOLIBIO MAaTpULl U OIPEIEIIUTEIICH,
MHTEPIPETUPOBATD ITOJIYYECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATH MPEOOPA30BAHMS UNCIOBBIX BBIPAKEHUH, COAEPKAIINUX CTETIEHU C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapudmoB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUI;

CBOOOJHO ONEPUPOBATH MOHATUSAMH: HPPALUOHAIBHBIE, IMOKA3aTEJIbHBIE H
Jorapu(pMUYECKUE YpaBHEHUS, HAXOJAUTh UX PEIICHUS C TOMOILIBIO PABHOCUIBHBIX
IIEPEXO0I0B WIIN OCYILECTBIIAS IPOBEPKY KOPHEM;



MPUMEHATH OCHOBHBIE TPUTOHOMETpUUECKHE (HOPMYIIBI sl TPeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII,

CBOOOJHO ONEPUPOBATH MOHSITUEM: TPUTOHOMETPUYECKOE YpPaBHEHHE,
OPUMEHATH  HEoOXoAumble (GOpPMYIbl  JUIsi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireopbl, COCTABIATH
BBIDAKEHHUSA, YpaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/Jayud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEIH C UCTIOIb30BAHUEM alllapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OTEPUPOBATH MOHATUSAMU: (QPYHKIHS, CTIOCOOBI 3aaHus (PYHKIINH,
B3aMMHO oOpaTHble (yHKIMH, KoMHIO3uIUs GyHKUUN, rpaduk (QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus TpaduKkoB HyHKIHI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPEEICHUS U MHOYXKECTBO
3HaYeHU PyHKINUU, HYTH QYHKIIUA, TPOMEKYTKH 3HAKOITOCTOSHCTBA,;

CBOOOIHO OIEpPUPOBATh TOHATUAMH: UYETHBIE H HEUETHBIC (DyHKINH,
nepruondeckue QyHKIMH, TPOMEKYTKH MOHOTOHHOCTH ()YHKITUH, MAKCUMYMBI U
MUHUMYMbI (YHKIIUH, HauOoyblliee W HaWMEHbIIee 3HA4YeHHWE (YHKIUHA Ha
IPOMEXYTKE;

CBOOO/IHO ONEpPUPOBAaTh MOHATUSMU: CTENEHHAsE (PYHKLHS C HATypalbHbIM U
LeJIbIM TI0Ka3aTesieM, rpauk CTEeNeHHOM (YHKLIMU C HATypajlbHBIM M LIEJBIM
nokasaTeneM, rpaduk KOpHA N-oil cTeneHu Kak (PyHKUUU OOpaTHOM CTENEHH C
HaTypaJIbHBIM I10Ka3aTeJIeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHHas, KBaJpaTU4Has U JIpOOHO-IMHEWHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX TPapUKOB;

CBOOO/IHO ONEpUPOBATh MOHATHUAMHU: IOKa3zaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBAa W TrpadHKH, HMCIOIL30BaTh UX TpadUKH JIs pElIeHUS
YPaBHEHUN;

CBOOOJIHO OMNEpUPOBATh MOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpesieJIeHe TPUTOHOMETPUUYECKUX (PYHKIIMM YMCIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpaKaTh (OpPMyJIaMU 3aBUCHUMOCTH MEX/y BETUYNHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CcBOOOIHO OMEpUPOBaTh MOHATUSAMU: apumMeTndeckass U TeoMeTpUuecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FTeOMETpHUUECcKas MPOrpeccusi, TNHEHHBIN U
HKCMOHEHIUATBHBIN POCT, (POPMYJIa CI0KHBIX MTPOLIEHTOB, UMETH MTPEICTABICHHE O
KOHCTAHTE;

MCIIONIB30BaTh MPOTPECCHH [JIsl PELICHUS pealbHBIX 3a7ad MPHUKIATHOTO
XapakrTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: NIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE TOCIEJOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MAaTEMaTUYECKOTO aHaju3a Kak aHajlu3a
OCCKOHEYHO MAJIbIX;

CBOOOJIHO ONEPUPOBATH NOHATUAMU: HEMPEPHIBHBIE (PYHKIMHU, TOUKH Pa3pbIBa
rpaduka GyHKIUH, ACUMIITOTHI Fpaduka QyHKINH;

CBOOOJTHO ONEPUPOBATH TOHATHEM: (PYHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJI pelIeHus 3a/1ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TIepBasi W BTOpas MPOU3BOJHBIC
GyHKIMH, KacaTeabHas K rpaduky GyHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBbI, MPOU3BEACHHS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIM, 3HATH IPOU3BOJIHBIE JIEMEHTAPHBIX (HYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJHON s
pelIeHus 3a1a4.

MHo:xecTBa U JIOTMKA:

CBOOOJTHO  OMEpUPOBaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

UCITI0JIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapat JJis ONUCAHUS PeaTbHBIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3324 U3 APYTUX YUYEOHBIX MPEIMETOB;

CBOOOJTHO ONEpPUPOBATH MOHSATUSMHU: OIpPEJCICHHE, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS W HEPABEHCTBA.

K konmy oOyuenumss B 11 kJacce oOydYarOIIMICS TOJYYUT CICAYIOIIHE
NpEeIMETHBIE Pe3yJbTaThl 1O OTAEIHHBIM TeMaM paloueill MporpamMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadaja MaTEMAaTUHYECKOTO aHAIIN3a:

Yucia ¥ BBIYUCJICHUSA:

cBOOO/IHO ONEPUPOBAThH MOHATUSAMU: HATYPAIBHOE H LIEJI0€ YUCIIO, MHOKECTBA
HaTypaJIbHBIX U IEJBIX YHCEJ, UCIIOIb30BaTh MPU3HAKHU JCIUMOCTH LIEJIBIX YUCET,
HOJl u HOK HarypanbHBIX 4HMcCeN O PEelIeHUs 3aaad, MPUMEHSTh ajJrOpUTM
EBxnupna;

CBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOJAYJNIO, 3alHChIBATh
HaTypaJIbHbIC YKCIIA B PA3JIMUHBIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOO/IHO OMEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEJCTAaBIATh KOMIUIEKCHBIE 4YMCa B anredpanyeckoil u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
M300pakaTh HA KOOPJAMHATHOMN MIIOCKOCTH.

YpaBHeHHs 1 HEpaBeHCTBA:



CBOOOJIHO OMEPHUPOBATH TMOHATHUSIMU: HUPpALMOHATBHBIE, TMOKa3aTelIbHbIE W
norapu@MuYecKre HEPaBEHCTBA, HAXOJUTh HUX PEHICHUS C  OMOIIbIO
PaBHOCUJIBHBIX MTEPEXOJIOB;

OCYILIECTBJISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OINEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HEOOXOAUMble  (QOPMYJBI  JJIsI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMHU: CUCTEMa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOAUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIBHBIX, TTOKA3ATEIbHBIX U
norapuMUYECKUX YpaBHEHUN U HEPABEHCTB;

pelarthb palMOHAIBHEIE, HMppalMoOHAIbHEIE, MOKa3aTeJbHBIE,
norapumMuyeckre W TPUTOHOMETPUYECKHE ypaBHEHMs] U  HEPaBEHCTBA,
cojepKalye MOy U apaMeTphl;

PUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHUS YPAaBHCHUN M HEPABEHCTB, a
TaKXke 3a7a4 C apaMmeTpamu;

MOJIETUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBISATH
BBIP)KCHUS, YPABHEHHMs, HEPAaBEHCTBA M HUX CHUCTEMbl II0 YCJIOBHUIO 3aJadyH,
UCCJIEIOBAaTh TOCTPOEHHBIE MOJENHM C HCIOJb30BAHUEM armapara ainreopsl,
UHTEPIPETUPOBATH MOJIYUYEHHBIN PE3YIIbTAT.

DOyHKUNH U TPAPUKH:

CTpOUTh TpadUKH KOMIO3ZUIMK (PYHKIIUH C TOMOINBIO DSJIEMEHTAPHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX (DYHKITUIA;

CTPOUTH FT€OMETpUUYECKHE 00pa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPAUHATHOM
IJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATh TMOHATHSAMHU: TpaPUKUd TPUTOHOMETPHUECKHUX
dyHKIM;

OPUMEHATh (QYHKIIUU I8 MOJICTUPOBAHMSI W WCCIEIOBAHUS pPEabHBIX
IIPOLIECCOB.

Hauyana maTeMaTH4eCcKOro aHajimusa:

UCTIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HAXOJUTh HaHOOJbIIIEe M HANMEHBIIICE 3HaUCHNs (YHKIIUA HEMPEPHIBHON HA
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO JJISI HAXOXKACHUS HAWUY4IlEer0 pELICHUs B
MPUKJIIAJIHBIX, B TOM YHCJIE€ COI[MAIbHO-D)KOHOMHUECKUX, 3a7a4ax, AJisl ONpeaeaeHus
CKOPOCTH M YCKOPEHUSI MPOIIeCcca, 3aIaHHOr0 (hOpMYJION UK TpaPuKOM;



CBOOOJHO OMNEpUpOBaTh MOHATUAMM: IEpBOOOpa3Has, OMNpPENEIEHHBIHI
MHTErpaj, HAaXOAWTh IEpPBOOOPA3HbIE HIIEMEHTAPHBIX (PYHKUMI M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HAXOJUTh IUIOMIA/IN IJIOCKUX QUTYP U OOBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MAaTEMAaTHYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs Tu(PepeHIInaIbHbIX YPaBHEHUI;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NPOrpaMMblI Bcero Kontpoabupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHOK€eCTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanimoHanbHble ypaBHEHHUS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
YpaBHEHUU
9 Oyuknuu u rpadpuku. CreneHHas QyHKIUS C 12 1
L[eIBIM TTOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0if CTENIEHHU. 15 1
WppanmonanbHble ypaBHEHHS
4 [TokazarensbHas ¢pynkuus. [lokasarenpHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckas GyHKIIHS. 18 1
Jlorapudmuueckre ypaBHEHUS
5 TpuronomeTrpuyeckue BIpAKECHUS U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U MPOTPECCHH 10
HenpepsiBuble pynkuuu. [Iponzoanas 20 1
9 [ToBTOpeHnue, 06001IeHNE, CHCTEMAaTU3ALINS 5 5
3HaHUHI
OBUIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 Uccnenoanue GyHKINMA ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBoOOpa3Has U UHTETpaT 12 1
3 I'pacduku TpuroHOMeTprUECKUX YHKITHIA. 14 1
Tpuronomerpudeckrne HepaBEHCTBA
4 WppanmoHansHbIe, TTOKa3aTEIbHBIC U 24 1
Jorapu(pmMuUecKre HepaBeHCTBa
KommnekcHsie yncna 10
Harypanbhble 1 11e1b1e yncia 10
Cucrembl palMoHaNbHBIX, UPPALUOHATBHBIX
7 MOKa3aTEeIbHBIX U JOTrapu(PMUYECKUX 12 1
ypaBHEHUU
8 3amauu ¢ mapaMmeTpaMu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CCTeMaTH3aUs 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bceero Konrpoaeneie  Ipakririeckue u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoTsbI pecypest
1 MHOk€eCTBO, Onepauy Hajl 1
MHOKECTBAMU M UX CBOMCTBA
2 Juarpammsl Ditiepa-Benna 1
[IpuMeHeHne TeopeTHKo-
3 MHOYXECTBEHHOTO arlrapara JJis perieHus 1
3a7a4
Panmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TPOIICHTHI, 1
OCCKOHEYHBIC MTEPUOUYECKHE TPoOH
PanmonaneHbie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOH, MTPOIICHTHI, 1
OCCKOHEYHBIC MTEPUOUUECKHE TpoOH
5 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
penieHus MPUKIAAHBIX 3a/1a4
7 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
peuieHus NpUKIaAHbIX 33/1a4
3 JlericTBUTENbHBIC YUCIIA. PallnoHaIbHEIE K 1
HppalMOHAJIbHBIE YHCIIa
9 ApudmeTrueckre omneparuu c 1

JeNCTBUTEIBPHBIMU YHCIaMU




10

Monynbs AeCTBUTEIBHOTO YACIIA U €TI0
CBOMCTBA

11

[TpuGnmxEHHbBIC BEIYMCIICHUS, TPaBHIIa
OKPYIJICHHS, IPUKHUIKA U OLICHKA
pe3yJibTaTa BBIYMCIICHU

12

OcCHOBHBIE MCTOABI PCIICHUSA TCIIbIX U
JPOOHO-pallMOHATIBHBIX YPaBHEHUHN U
HEPaBEHCTB

13

OcHOBHEBIE MCTOABI PECIICHUSA TCIIbIX U
JPOOHO-pallMOHANIBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIC METOJIBI PEIICHUS TICITBIX U
JIPOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

15

MHOTro4IeHbl OT OAHON EPEMEHHOM.
JleneHne MHOTOUYJIEHA HA MHOTOUJICH C
octaTtkoM. Teopema bezy

16

MHOTO4IEHBI C IETBIMH
koappurmentamu. Teopema Buera

17

Pemenne cucreM JTMHEHMHBIX ypaBHeHI/Iﬁ

18

Pemenne cucreM JIMHEHMHBIX ypaBHeHI/Iﬁ

19

Martpuiia CUCTeMbI JTMHEWHBIX ypaBHEHUH.

Onpenenurens MaTpulpl 2x2, €ro
TE€OMETPUYECKUN CMBICI U CBOMCTBA;
BBIYHCIIEHUE €T0 3HAYEHUS

20

Omnpenenurens MaTpulpl 2x2, €ro
TE€OMETPUYECKUN CMBICIT U CBOMCTBA;
BBIYHCIIEHUE €T0 3HAUEHUS




21

[IpuMeHeHue onpenenuTens i peleHus
CUCTEMBI JIMHEWHBIX YPAaBHEHUU

22

Pemrenne npukiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUU

23

Pemrenne npukiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUI

24

KonTponbhas pabora: "PanmnonanbHbie
ypaBHEHMsI U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YpaBHEHUN"

25

OyHKIUS, CTIOcOObI 3a1aHus (PyHKITHH.
B3aumHo obpaTHbIe QYHKINH.
Komnoszunus ¢pyHkuit

26

I'paduk Gyakmum. InemMeHTapHbBIC
npeoOpa3zoBanus rpapuKoB HyHKIIHMA

27

OO6nacTp ornpeneeHus: 1 MHOKECTBO
3HaueHni ¢pyHkuuu. Hymmn GyHkimm.
[TpomexxyTKH 3HAK IMOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITUU.
[Tepuomnueckue GpyHkiuu. [IpomexyTku
MOHOTOHHOCTHU (PYHKITHH

29

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIHH.
HauOonpliee u HauMeHblIee 3HAUCHHE
(YHKLIMHU Ha IPOMEXYTKE

30

JIuneiliHas, KBaJipaTU4Has U JpOOHO-
JTUHeWHas GYHKLIUU

31

DJeMeHTapHOe UCCIeI0BaHuEe U
MOCTpOEHHE I'PauKOB ITUX (QYHKIMN




DeMeHTapHOE UCCIIeIOBAaHUE U

32 .
MOCTpOeHHE IPpauKOB ITUX (HYHKIIUN

33 Crenens ¢ 1enbIM MoKa3areneM. bunom
HeroTona

34 Crenens ¢ 1enbpIM Moka3areneM. bunom
HeroTona
CrenenHas QyHKIIMS C HaTypalbHBIM U

35 LEeIbIM MoKa3areneM. E€ cBoiicTBa 1
rpaduk

36 KonTponbhas pabora: "Crenennas
¢byukus. E€ coiicTBa u rpadux”

37 ApudpmeTnueckuil KOpeHb HaTypaaIbHOU
CTETICHH U €r0 CBOMCTBA

38 Apudmerndeckuii KOpeHb HATypaIbHOU
CTETICHH U €r0 CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUIH,
COJIEpIKAIIMX CTEIICHU U KOPHU

40 IIpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIEpIKAIIMX CTEIICHU U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIEpIKAIMX CTEIIEHU U KOPHU
Wppaunonansueie ypaBHeHMs. OCHOBHbBIE

42 METO/1bl PELICHHS] UPPALUOHAIBHBIX
YPaBHEHUNU
Wppannonanssbie ypaBHeHHs. OCHOBHbBIE

43 METO/1bl PELICHHS] HPPALUOHAIBHBIX

YPaBHEHUHU




Wppannonanbuble ypaBHeHUs.. OCHOBHbIE

44 METO/bI PEUICHUS UPPALIMOHATIBHBIX
ypaBHEHUU

45 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HUPpAIMOHAIBHBIX YPAaBHEHUM

46 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HPpAIMOHAIBHBIX YPABHEHUM

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HMPpAIMOHAIBHBIX YPAaBHEHUM

48 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
HWPpAIMOHAIBHBIX YPAaBHEHUM
CgoiicTBa u rpaduK KOpHs N-0i CTENeHH

49 Kak (PyHKIIMH OOpPaTHOU CTETICHH C
HaTypaJIbHBIM [TOKa3aTelIeM
CaoiicTBa u rpaduK KOpHs N-0¥ CTETICHN

50 Kak (PyHKIIMH OOpPaTHOW CTETICHH C
HaTypaJIbHBIM [T0OKa3aTelIeM
Kontponbnas padota: "CBoiicTBa 1

51 rpaduk KOpHsS N-Ol CTEICHH.
Wppanmonaibubie ypaBHeHUA"

52 CreneHb C pallMOHAJIbHBIM I1OKAa3aTEIEM U
e€ CBOICTBa

53 CreneHs ¢ pallMOHAIBLHBIM [TOKA3aTENEM U
e€ CBOMCTBA

54 Crenens ¢ pallMOHAIBHBIM [TOKA3aTENEM U
e€ CBOMCTBA

55 Iloka3zarenbHas QyHKIMS, €€ CBOICTBA U

rpaduk




Hcnonp3oBanue rpaduxa QyHKINH 115

56 . 1
pelICHHs YPaBHEHUIA

57 Hcnons3oBanue rpaduka GyHKINAN 15 1
peuieHus: ypaBHEHUI
[TokazaTenbHbie ypaBHEeHUs. OCHOBHbBIE

58 METOIBl PEIICHHUS TIOKa3aTeTbHBIX 1
YpaBHEHUU
[TokazaTenpHbie ypaBHEeHUs. OCHOBHBIE

59 METOIBl PEIICHUS TIOKa3aTeTbHBIX 1
YpaBHEHUU
[TokazarenbHble ypaBHEeHUsI. OCHOBHEIE

60 METOIBl PEIICHUS TIOKa3aTeTbHBIX 1
YpaBHEHUU

61 Kontponbnas padota: "[lokazaTenpHas 1
¢bynkums. [lokazarensHble ypaBHEHUS"

62 Jlorapudwm uncna. CoiicTBa jorapupma 1

63 Jlorapudwm uncna. CBoiicTBa jorapupma 1

64 Jlorapudwm uncna. CBoiicTBa Jorapupma 1

65 JlecsaTHYHBIC W HATYpaJIbHBIC JOTapU(MBI 1

66 JlecsiTuuHbIe U HATYpaJIbHBIE TOTAPU(PMBI 1

67 [Ipeo6pa3zoBaHue BhIpaskeHUH, 1
coJiep>Kalux jJorapudmol

68 [IpeoOpa3zoBaHue BhIpaKEHUH, 1
coJiep>Kalux Jorapudmel

69 [IpeoOpa3zoBaHue BhIpaKEHUH, 1
coJiep>Kaux jJorapugmel

70 Jlorapudmuueckasi pyHKIuUs, €€ CBOWCTBA 1

U rpaduk




Jlorapudmuueckast pyHKIus, €€ CBOWCTBA

71
U Tpadux

79 Hcnons3oBanue rpaduka GyHKINAN 15
peuieHus: ypaBHEHUI

73 Hcnonb3oBanue rpaduka GyHKINAN 15
peuieHust ypaBHEHU N
Jlorapudmuueckre ypaBHEHHUS.

74 OCHOBHBIE METO/IbI PEILICHUS
JOTapu(PMUUECKUX ypaBHEHUIN
Jlorapudmuueckre ypaBHEHHUS.

75 OcCHOBHBIE METO/IbI PEILICHUS
JOTapu(PMUUECKUX ypaBHEHUIN
Jlorapugmuueckue ypaBHEHHUsL.

76 OCHOBHBIE METOJIbI PEIICHUS
Jorapu(pMUUECKUX ypaBHEHUH

77 PaBHOCHIIBHBIE NTEPEXO/IBI B PELICHUN
Jorapu(pMUUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE NTEPEXO/IBI B PELICHUN
Jorapu(pMUUECKUX ypaBHEHUH
Konrtponbhas pabora:

79 "Jlorapudmuueckas QyHKIHUS.
Jlorapudmmuueckue ypaBHeHus"

80 CuHycC, KOCHHYC, TAHT€HC U KOTAHT€HC
YHMCIIOBOIO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOIO apryMeHTa

82 ApKCHHYC, apKKOCUHYC U apKTaHI€HC

YHUCJIOBOI'0 aprymeHTa




ApKcuHYC, apKKOCUHYC U apKTaHI'€HC

83 YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 oTpeJieNieHe TPUTOHOMETPHUYECKHIX
(GYHKIMN 9ACIOBOTO apryMeHTa
Tpuronomerpudeckast OKpyKHOCTB,

85 oTpeieNIeHUe TPUTOHOMETPUICCKHIX
(yHKIUI YKUCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKIE
(hopMyIIbI

87 OCHOBHBIE TPUTOHOMETPUIECKIE
(hopMyIIbI

88 OCHOBHBIE TPUTOHOMETPUYECKUE
hopmyITb

89 OCHOBHBIE TPUTOHOMETPUYECKUE
hopmyITbr

90 IIpeoOpa3oBaHue TPUrOHOMETPUUECKUX
BBIPAKCHUH

o1 IIpeoOpa3oBaHue TPUrOHOMETPHUUECKUX
BBIpAKCHUHN

92 IIpeoOpa3oBaHue TPUrOHOMETPUUECKUX
BBIPAKCHUHN

03 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAXKCHUI

94 Perienne TpUroHOMETPHUUECKUX
YPaBHEHUN

95 Perienne TpUroHOMETPHUUECKUX

YPaBHEHUHU




Peurenne TpuroHOMETpUYECKUX

96 .
ypaBHEHHIA

97 Pemenue TpuroHoMeTprudecKux
ypaBHEHUU

08 Pemenue TpuroHoMeTprudecKux
YpaBHEHUU

99 Pemenue TpuroHoMeTpruiecKux
YpaBHEHUU

100 Pemenue TpuroHoMeTprUUECKHX
YpaBHEHUU
KonTponbHas padora:

101 "TpUroHOMETpHUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUYECKUE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS

102 OCJIEA0BAaTEIbHOCTEH. MeTo
MaTeMaTH4eCKON MHAYKLIUU
MOHOTOHHBIE ¥ OTpPaHUYEHHBIE

103 rocienoBareabHOCTH. McTopus ananuza
OCCKOHEYHO MaJIbIX

104 Apudmernueckas Iporpeccus

105 I'eomeTpuueckas mporpeccust

106 beckoneuno yObIBaroIas reoMeTpuieckast
nporpeccust

107 Cymma 6eckoHeYHO yObIBaroIIei
TreOMETPUYECKON TIPOTrPECCHH

108 JIMHENHBIN U SKCIIOHEHIMAJIBHBINA POCT.

Yucio e. <1>opMyJ1a CJIOKHBIX ITPOLICHTOB




JIMHENHBIN U SKCIIOHEHIMAJIbHBIA POCT.

109
Hucno e. PopmyJia CI0KHBIX IPOLIEHTOB
Hcnons3oBanue nporpeccuu s

110 peuieHus peayIbHbIX 3a]1a4 MPUKIAJHOTO
xapakrepa

111 Kontponbnas padora:
"[TocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepriBHbIe GYyHKIIUU U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMNTOTHI I'padKOB
byHKIHI

114 CpoiicTBa (hyHKIUI HEPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (hyHKIIMI HEMPEPHIBHBIX Ha
OTpE3Ke

116 MeTton MHTEpBAJIOB JUIsl pPEIICHUS
HEPABCHCTB

117 MeTton MHTEpBaJOB JUlsl PEIICHUS
HEPABCHCTB

118 MeTton MHTEpBaJOB JUlsl pEIICHUS
HEPABEHCTB

119 [IpumeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUMH 1715 pelieHus 3a1a4

120 [IpumeHeHre CBOMCTB HEMPEPBIBHBIX
(GYHKUMN 1715 pelieHus 3a1a4

121 [lepBas u BTOpas Mpou3BOIHbIE PYHKLUU

122 Onpenenenne, reOMETPUYECKUI CMBICIT

MIPOU3BOJHOM




Omnpenenenue, GU3NIECKUN CMBICIT

123 3 1
MIPOU3BOTHOM

124 VYpaBHEHME KacaTeabHOU K rpaduky 1
byHKIIIN

125 VYpaBHEeHME KacaTeabHON K rpaduky 1
byHKIIH

126 [Ipon3BoHBIE IIEMEHTAPHBIX (QYHKIIHI 1

127 [Ipon3BoiHbIE 371EMEHTAPHBIX (PYHKIMN

128 [Tpon3BoIHAS CYMMBI, IIPOM3BEACHHS, 1
YaCTHOTO ¥ KOMITO3HIIHA (yHKITUH

129 [Tpon3BoiHAS CYMMBI, IIPOM3BECHHS, 1
YaCTHOTO ¥ KOMITO3HIIHA (QYHKITUH

130 [IpousBoHast CyMMBI, TPOU3BEACHMUS, 1
YaCTHOTO U KOMIO3ULIUU (YyHKIUN

131 Kontponbras padota: "[IponsBonnas” 1 1

132 [ToBTOpeHue, o6o0IIEHNE, 1
cucTtemMaTu3anus 3HaHui: "YpaBuenus"

133 [ToBTOpeHue, o6o0IIEHNE, 1
cucrtemaTusanus 3HaHuil: "OyHkuun"

134 Htoropas koHTpoJIbHAs paboTa

135 Hroropas KoHTpoOJIbHAS paboTa

136 [ToBTOpEHNME, o6o6meHI:Ie, 1
cUCTeMaTH3aIls 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOMN K
HcCIe0BaHUI0 (DYHKIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
Hccae0BaHNI0 (DYHKIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpumeneHnre mpou3BOIHOM K
Hccaea0BaHuI0 (GYHKIMI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[IpumeneHnre mpou3BOIHOM K
uccienoBaHuio GyHKIMI Ha
MOHOTOHHOCTB ¥ 9KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
uccienoBaHuio GyHKIMI Ha
MOHOTOHHOCTB ¥ 9KCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
uccienoBaHuio GyHKIMI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

HaxoxnaeHnue HanOOJIBIIEr0 U

HANMMCHBIICTO 3HAYCHU HerepBIBHOﬁ

(GYyHKIMHU Ha OTpe3Ke




Haxoxnenne HanOoJIbIIETO U
HAaWMEHBIIIETO 3HAUCHUS HEMPEPHIBHON
(GYyHKINU Ha OTpe3Ke

Haxoxnenne HanOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(yHKIIUU Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUST HEMTPEPHIBHON
(yHKIIUM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEITPEPHIBHON
(GYHKIIUM Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HAaWMEHBIIICTO 3HAYCHUS HEPEPHIBHON
(hyHKIIMHM Ha OTpe3Ke

13

[IpumeneHnne mpou3BOIHOM JIst
HaxO0JKJICHUS HAMUTYYILIETO PEIICHUS B
MPUKIIATHBIX 3a/1a9ax

14

[Ipumenenue mpou3BOIHOM JIst
HAXO0XJACHUS HaWTYYIllero PeleHus B
MPUKIIATHBIX 3a/1a9ax

15

[TpumeHeHre NPON3BOAHON IS
OIIpEIeTICHUS] CKOPOCTH U YCKOPEHUS
nporecca, 3aaHHOro (GopMyJIon MU
rpaduKoM

16

[Ipumenenre npou3BOIHON IS
ONPEACIICHUSI CKOPOCTU U YCKOPEHUS




mpolecca, 3alaHHOT0 (GOpMyJIOH Win
rpaduKoM

17 Kommozunus ¢pyHKIui

18 Kommozunus ¢pyHKIui

19 Kommozunus ¢pyHKIui

20 I'eomeTrpuueckue oOpa3sl ypaBHEHUN Ha
KOOPAMHATHOM TJIOCKOCTH

21 I'eomeTrpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJAMHATHOW MIOCKOCTH

29 Kontponbnas padota: "MccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOTHON"

23 [IepBooOpa3Hasi, OCHOBHOE CBOIMCTBO
MepBOOOPA3HBIX
[TepBooOpazHbie 31eMEeHTapHbIX

24 ¢dbynkumii. [IpaBriia HaxoKIEHUS
MepBOOOPaA3HBIX
[TepBoOoOpazHbIe N1eMEHTapHBIX

25 ¢dbynkumii. [IpaBuia HaxoXaeHUS
MepBOOOPA3HBIX

26 Huterpan. ['eomerpuyeckuii cMbICI
WHTerpaia

97 Brruncnenue onpenenéHHOro HHTerpaia
o ¢popmyne Hrrotona-JleitOnurna

08 Briuucnenue onpenenéHHOro HHTErpaia
o ¢popmyne Hrrotona-JleitOnurna

29 [IpumeneHne uHTETpana s

HaXO0XACHUS TLIOMIaIeH TIIOCKUX QUTYP




[IpuMeHenue unTerpana s

30 HAXOXJICHUS 00BEMOB T€OMETPHUECKUX
Tel

31 [Tpumeps! pemenuii quddepeHInaIbHBIX
ypaBHEHUU

32 [Ipumeps! pemiennii AU pepeHnanbHbIX
YpaBHEHUU
MaremaTrnueckoe MOACIMPOBAHNE

33 PEATBHBIX MPOIECCOB C IIOMOIIBIO
g depeHInanbHbIX YpaBHEHUH

34 Kontponbnas padota: "[lepsoobpasznas u
nHTerpan”

35 Tpuronomerpuueckue GyHKIUU, UX
CBOMCTBA U rpapuKu

36 Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U I'pauKu

37 Tpuronomerpuueckue GyHKINU, UX
CBOMWCTBA U I'pauKu

38 Tpuronomerpuueckue GyHKINU, UX
CBOMCTBA U I'pauKu

39 Tpuronomerpuueckue GyHKIUHU, UX
CBOMCTBA U I'pauKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHHUH C TIOMOILBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUECKUX

41 YPaBHEHHUH C TIOMOILBIO

TpHTOHOMCTpH‘-ICCKOfI OKPYKHOCTHU




OT60p KOpHEH TPUTOHOMETPUIECCKHIX

42 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT060p KOpHEH TPUTOHOMETPUICCKHIX

43 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

44 Pemenue TpuroHoMeTpudecKux
HEPaBEHCTB

45 Pemenue TpuroHoMeTprUUECKHX
HEPaBEHCTB

46 Pemenue TpuroHoMeTprUUECKHX
HEPaBEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECCKUX (QYHKIIAMN.
Tpuronomerpuyeckre HepaBeHCTBA"

49 OcHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OcHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEeIIEHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEIIEHUS

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




OcHoBHEIC MCTOAbI PCIICHUSA

>4 Jorapu(MUIECKIX HEPABCHCTB
55 OCHOBHBIC METOJIBI PEIICHUS
Jorapru(pMUIECKIX HEPABCHCTB
56 OCHOBHBIC METOJIBI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
57 OCHOBHBIC METOJIBI PEIICHUS
HPpaIMOHAILHBIX HEPABCHCTB
58 OCHOBHBIE METOIBI PEIICHUS
HPPaIMOHAILHBIX HEPABCHCTB
59 OCHOBHBIC METOIBI PEIICHUS
HPPaIMOHAILHBIX HEPABCHCTB
50 OcCHOBHBIE METO/IbI PEILICHUS
HppalMOHAIbHBIX HEPABEHCTB
61 I'padmyeckue MeToab! pereHus
MppalMOHAIIbHBIX YpaBHEHUN
62 I'padmyeckue MeToabl pereHus
UppalMOHANIbHBIX YpaBHEHUN
63 I'padmyeckue MeToabl penieHus
MOKa3aTeIbHBIX YPaBHEHHM
64 I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX HEPABEHCTB
65 I'padmyeckue MeToap! penieHus
Jnorapu(pMUIECKUX ypaBHEHUN
66 I'padmyeckue MeToap! pemieHus
Jorapu(pMUIECKUX HEPABEHCTB
67 I'padmyeckue MeToap! pemieHus

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




68

I'padmyeckue MeToapl pemeHus
MOKAa3aTeNbHBIX U JOrapu(PMUIECKUX
ypaBHEHUU

69

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUU

70

I'padmueckue metoab! penieHus
MOKa3aTeIbHBIX U JOrapu(pMUUECKuX
HEPABEHCTB

71

I'padmyeckue metToab! pereHus
MOKa3aTeIbHBIX U JOrapu(pMUUEcKux
HEPABEHCTB

72

Kontponbnas padora:
"UppauroHaibHbIe, TOKa3aTEIbHbIE U
norapudmudeckue HepaBeHCTBA"

73

KommiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUecKas (OpMbI 3aIUCU
KOMIUIEKCHOT'O YHUCIIa

74

KommiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUEecKas (HOPMBI 3aIUCU
KOMIUIEKCHOT'O YHUCIIa

75

ApudmeTrueckue ornepaiuu c
KOMIUIEKCHBIMU YHCIIAMU

76

Apudmernueckue onepaum ¢
KOMIUIEKCHBIMU YU CJIaMU

77

I/I3o6pa>I<eHHe KOMIIJICKCHBIX YHMCECII Ha
KOOpZ[HHaTHOﬁ IIJIOCKOCTH




N300paxeHne KOMIUIEKCHBIX YHCET Ha

8 KOOPAMHATHOW MIIOCKOCTH

79 ®opmyna Myaspa. Kopuu n-oii ctenenu
13 KOMILUIEKCHOTO Yncia

80 ®opmyna Myaspa. Kopuu n-oii ctenenu
13 KOMILJIEKCHOTO Yncia
[IpumeHeHre KOMIUIEKCHBIX YHCeI JUIs

81 peuieHns pU3N4YEeCKUX U reOMETPUIECKUX
3a/a4

82 KonTponbhas pabora: "KommnekcHbie
gucna"

83 HatypanbHble 1 11enbie uncia

84 Harypanbhble 1 11e1b1€ yncia

85 [IpuMeHeHue MpU3HAKOB AETUMOCTH
LEJIBIX YHCE

86 [IpuMeHeHue MPU3HAKOB AETUMOCTH
LIEJIBIX YHCe

g7 [IpuMeHeHue MPU3HAKOB AETUMOCTH
mensix yncena: HOJl u HOK

88 [IpuMeHeHue MPU3HAKOB AETUMOCTH
mensix uncena: HOJl u HOK

89 [IpumMeHeHe MPU3HAKOB AETUMOCTH
LEJIBIX YUCEN: OCTATKH 110 MOJYJIIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTU
LEJIBIX YUCEN: OCTATKH 110 MOJYJIIO
[IpumeHeHne NPU3HAKOB AETUMOCTU

91 LENBIX YNCEN: anroput™ EBkinnaa s

peIICHHUA 3ada4 B HCJIbIX YHUCJIaX




92

KonTponbHas padota: "Teopus 1enbix
yucen"

93

Cucrema 1 COBOKYITHOCTb ypaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIIE/ICTBHS

94

Cucrema 1 COBOKYITHOCTh ypaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIIE/ICTBHS

95

OCHOBHBIE METO/IBI PELICHUS CUCTEM H
COBOKYITHOCTEM pallMOHaIbHBIX
YpaBHEHUU

96

OcHOBHEBIE METOABI PEIICHUA CUCTEM U
COBOKYITHOCTEW HPPaLlMOHATIBHBIX
YpaBHEHUU

97

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH MMOKa3aTeIbHbIX
ypaBHEHUU

98

OCHOBHBIE METO/IbI PEILIEHHSI CUCTEM U
COBOKYITHOCTEH IOKa3aTelbHbIX
ypaBHEHUU

99

OcCHOBHBIE METO/IBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMu4eckux
ypaBHEHUU

100

OCHOBHBIE METO/IBI PEILIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMU4ecKux
YPaBHEHUNU

101

HpI/IMeHCHI/IC CHUCTCM K PCIICHUIO
MaT€MaTUYCCKUX 3aJa4 U 3aJa4 U3




pa3nuYHBIX 00JacTeil HAYKH U PeabHOM
JKU3HU, HHTEPIIpETAlUs 10y YCHHBIX
pe3yJbTaToB

102

[IpuMeHeHne cUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a4a4 U 3a/1a4 U3
Pa3IMYHbIX 00JaCTel HAyKH U pealbHON
YKU3HU, HHTEPIIPETALUs OJITYyYEHHBIX
pe3yJbTaToB

103

[IpuMeHeHNnEe HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a4a4 U 3a/1a4 U3
Pa3IMYHbIX 00J1aCTel HAyKH U pealbHOMN
YKU3HHU, HHTEPIIPETALUS TOITYyYEHHBIX
pe3yNbTaToB

104

Kontponbras padota: "Cuctemsr
palOHAIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeNbHBIX U JOorapu(pMUIecKux
ypaBHEHUI"

105

PannonanbHble ypaBHEHHUS C
napameTpamu

106

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

107

PanmonansHbBIE CUCTEMBI C mapamMeTpamu

108

WppatnmonansHble ypaBHEHHUS,
HEpaBEHCTBA C MapaMeTpamMu

109

HppannoHanbHble CUCTEMBI C
napameTpamMu

110

IlokazarenbHble ypaBHEHUS, HEPABEHCTBA
C rmapaMeTpaMu




111

[lokazarenbHbIE CUCTEMBI C TapaMETpaMu

112

Jlorapugmuueckue ypaBHEHUS,
HEpPaBCHCTBA C MTapaMeTpamMu

113

Jlorapudmuueckne CUCTEMBI C
napameTpamMu

114

TpuroHomeTpu4eCcKre YpaBHEHHUS C
rapameTpamu

115

TpuronomeTpuyecKkre HEPABEHCTBA C
rapameTpamu

116

TpuroHomeTpuuecKre CUCTEMBI €
rapameTpamu

117

[Toctpoenue u uccineaoBanne
MaTeMaTHYeCKUX MOJIeNIel pealbHbIX
CUTYallMil C TOMOIIBIO YPAaBHEHUH C
napaMmeTpamu

118

[Toctpoenue u uccienoBaHue
MaTeMaTHYeCKUX MOJIENIeH pealbHbIX
CUTYallUi C OMOIIBIO CUCTEM
yYpaBHEHHUI ¢ TapaMeTpamu

119

[TocTpoenue u uccienoBaHue
MaTeMaTHYeCKUX MOJIENel pealbHbIX
CUTYallUi C OMOIIBIO CUCTEM
ypaBHEHHUI ¢ TapaMeTpaMu

120

KonrtponbHas padora: "3anauu ¢
napaMmerpamu’

121

[ToBTOpeHnue, 060061IeHNE,
cUucTeMaru3anus 3Hauui: "YpaBHeHus"




122

[ToBTOpeHnue, 0600IIEHNE,
cucTeMarusanus 3Hauui: "YpaBHeHus"

123

[ToBTOpEeHUe, 0600IEeHNE,
cUCTeMaTu3alus 3HaHUi: "YpaBHEHUSI.
Cucremsbl ypaBHeHUN"

124

[ToBTOpenue, o6oOIIEHNE,

cuctemaruzanus 3Hanuii: "HepaBencrna"
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[ToBTOpenue, o6oOIIEeHNE,

"

cucreMaru3anus 3HaHui: "HepaBeHcTBa
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[ToBTOpEeHnue, 060611IeHNE,

"

cucreMaru3anus 3HaHui: "HepaBeHcTBa
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[ToBTOpEeHnue, 060611IeHNE,
cucrtemaTtusanus 3Hanuil: "lIpousBoanas
U e€ npumMeHeHue"
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[ToBTOpenue, o6odIIEeHNE,
cuctemaTtusanus 3Hanuil: "lIpousBoanas
U e€ npumMeHenue"
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[ToBTOpeHue, o6o0IIEeHNE,
cuctemaTtusanus 3Hanuil: "lIpousBoanas
u e€ npuMeHeHue"
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[ToBTOpEeHUE, 0600IIEHNE,
cucrtemaTusanus 3Hanuii: "Murerpan u
ero npumMeHenue"
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[ToBTOpEeHue, 060061IeHNE,
cucreMaru3anus 3HaHui: "OyHkumun"
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[ToBTOpeHnue, 060061IeHNE,
cucreMaru3anus 3HaHui: "OyHkumun"




133 [ToBTOpeHnue, 0600IIEHNE, 1
cucteMaruzanus 3HaHui: "OyHkumun"

134 Hrorosas KoHTpoJbHAS padoTa 1 1

135 Hrorosas kKoHTposIbHAS paboTa

136 [ToBTOpeHwMe, O606HI€HI:IC, 1
cHUCTeMaTH3allHsl 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
1 136 10

[TPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* Maremaruka. Anre6pa 1 Hayana MaTeMaTUYecKoro aHaiausa, 10 kimacc/
Mep3snsk A.I'., Homuposckuii 1. A., [Tonsaxos B.M.; nox penakuuen
[Togonbckoro B.E., O6mecTBO ¢ orpaHu4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp « BEHTAHA-I'PA®»; AkiinonepHoe oOI111ecTBO

«M3parenscTBO «IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

https://shop.prosv.ru/katalog?FilterByArrtibuteld=612326

N ®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

Poccuiickast anektponnas mkoja https://resh.edu.ru/

[udposoii obpa3oBareabHbIi KOHTEHT https://eds00.ru/2023/06/14/vse-

materialy-biblioteki-czifrovogo-o/






