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HHOACHUTEJBHASA 3AIINCKA

VY4eoOnslil Kypc «Anredpa U Hadajga MaTEMaTHYECKOTO aHAIM3a» SIBISETCS
OJIHUM U3 HanOoJiee 3HAYMMBIX B IIPOrpaMMe CpeIHEro oouiero oOpazoBaHus,
MOCKOJIbKY, C OJJTHOW CTOPOHBI, OH 00eCeYnBaeT UHCTPYMEHTAIbHYIO 0a3y N
U3Y4YEHUsI BCEX €CTECTBEHHO-HAyYHbIX KypCOB, a C JpPYrod CTOpOHBI,
(GopMupyeT JIOTHYECKOEe U aOCTPAKTHOE MBIIIEHUE O0y4alolUXcs Ha YPOBHE,
HEOOXOMUMOM Il OCBOEHHUS HH(MOPMATHUKH, OOIIECTBO3HAHUS, HCTOPHH,
CJIIOBECHOCTH U JPYrMX JIUCUUIUIMH. B paMkax naHHOro y4yeOHOro Kypca
oOyyaroluecs: OBJA/€BAIOT YHHUBEPCAIbHBIM $3BIKOM COBPEMEHHOW HayKH,
KOTOpast pOPMYJIMPYET CBOM TOCTHXKEHHSI B MaTEMaTUYECKOH (hopme.

VY4eOHblIi Kypc anreOpbl U Hauaa MaTEMaTUYECKOTO aHaIN3a 3aKJIabIBacT
OCHOBY [IJI1 YCIICIIHOTO OBJIQJICHUSI 3aKOHaMu (DU3UKH, XUMHUH, OHUOJIOTHH,
MMOHUMAHUSI OCHOBHBIX TEHJIEHUUWA pa3BUTUS SKOHOMUKH M OOLIECTBEHHOMU
KU3HU, T[I03BOJISIET OpPUEHTHPOBATHCS B COBPEMEHHBIX IMPPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIOJIb30BATh UX IS JATbHEHIIEro
oOpa3oBaHHs W B TOBCEAHEBHOM KHU3HH. B TO ke BpeMs OBIaJCHHUE
a0CTpaKTHBIMM W  JIOTHYECKHM CTPOTMMH KOHCTPYKIUSIMU  airedpbl U
MaTeMaTUYeCKOro aHajiu3a pa3BUBAET yMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
00OCHOBBIBAaTh UICTUHHOCTb, JJOKa3bIBaTh YTBEPKJIEHUS C MOMOILIBIO UHIYKIIUU
U paccykJarhb JEIyKTUBHO, HCIOJNb30BaTh O0OOIIEHHWE M KOHKPETU3ALMIO,
abcTparupoBaHM€ U aHAJOTHIO, (OPMUPYET KpeaTMBHOE U KPUTHUECKOE
MBIIIJIEHUE.

B xone n3yuenus yueOHOTO Kypca «Anredpa v Hayajga MaTeMaTH4YECKOro
aHaJIM3a» 00ydJaromuecs MOJy4yaloT HOBBIM OMNBIT PELIEHUs MPUKJIaIHbIX 33/a4,
CaMOCTOSITEJIbHOTO ~ TIOCTPOEHUS ~ MaTeMaTHYECKUX  MOJENel  peanbHBIX
CUTYallMi, UHTEPIPETANN TOJYUYECHHBIX PEIICHUM, 3HAKOMSTCS C MpUMEpamMu
MaTeMaTHUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJAE, HAYKE M HUCKYCCTBE, C

BbIJAIOMIUMHUCA MATEMATHYCCKUMH OTKPBITUAMHA U UX aBTOpaAMMU.



VY4eOHbIil Kypc 001aaeT 3HaUUTEIbHBIM BOCIIUTATENbHBIM MTOTEHIIHAIIOM,
KOTOpBIA peanu3yercs Kak uepe3 Y4YeOHbIl Marepual, CHOCOOCTBYIOLIUH
(GopMUPOBaHHIO HAYYHOTO MHPOBO33PEHHS, TaK U uepe3 crenupuKy ydeOHOM
NEATEIbHOCTH, TpPeOyIome MNpOAOKATEIbHON KOHILEHTPAllMM BHUMAHUS,
CaMOCTOSATENIBHOCTH, AKKYPaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3yJbTar.

B ocHoBe Meronuku oOyueHus ainreOpe M HayajlaM MaT€MaTUYECKOTrO
aHaJIM3a JISKUT AESITEIbHOCTHBIN MPUHIUI 00yUYEeHMUS.

B crpykrype yueOHOro kypca «Airedpa M Hayajga MaTeMaTHYECKOTO
aQHaJIM3a» BBIJEIEHBl CIEAYIOIIUE COAEPKATEIBbHO-METOAUYECKUE JIMHUMU:
«Yucna wu  BbrumciaeHus», «DyHkuuu U rpadukn», «YpaBHEHUS H
HEpaBeHCTBAa», «Havama MaremaTnyeckoro ananusa», « MHOKECTBA U JIOTUKA.
Bce OCHOBHBIE COAEP)KATEIBHO-METOIUYECKUE JIMHUM H3y4aloTCA Ha
MPOTSKEHUU JIBYX JIET OOyYeHHs Ha YPOBHE CpeaHero oOuiero oopa3zoBaHusl,
€CTECTBEHHO JOIOIHSAA APYT Apyra U NOCTENEHHO HACHIIASCh HOBBIMUA TEMAMHU
u paznaenamu. J(aHHBIA y4eOHBII KypcC SIBISIETCSI MHTEIPATUBHBIM, MOCKOJBKY
o0ObequHsET B cebe COAepKaHHE HECKOJbKUX MAaTEeMaTUYECKUX IJUCLUIUIMH,
TaKUX Kak airedpa, TPUTOHOMETPHUS, MaTeMATUYECKUH aHallu3, TEeopHus
MHOXKECTB, MaremaTHdeckas Jiormka u Jpyrue. Ilo mepe Toro kak
oOyuaroluecs: OBJIaIeBalOT BCE O0sIee MMPOKUM MATEMAaTUYECKUM almapaToM,
y HHUX TOCJIEI0BaTebHO (OPMUPYETCS U COBEPILIEHCTBYETCS YMEHUE CTPOUTH
MaTeMaTUYECKYK0  MOJENb pEAbHOW CUTyallud, [PUMEHATH 3HAHMA,
MOJyYeHHbIE MPU U3YYEHUH Y4eOHOTo Kypca, JJIsi PELIEHUs CaMOCTOSITENIbHO
c(hOpMyTUPOBAHHOW MaTEMaTUYECKOW 3ajlayd, a 3aTeM HHTEepPIPETUPOBAThH
CBOM OTBeET.

ConepxarenpHO-MeTOAMYECKas TUHUSA «Hucaa U BEIYUCIECHUS» 3aBEPIIACT
(GopMHpOBaHHE HABBIKOB HCHOJb30BAHUS ACHCTBUTENBHBIX YHCEN, KOTOPOE

OBLJIO HAYATO HA YPOBHE OCHOBHOTO 00111eT0 00pa3oBanus. Ha ypoBHe cpeaHero



oOmiero obpazoBaHus 0cob0e BHUMAaHUE yAeNnseTcs (OPMUPOBAHUIO HABBIKOB
palOHaIbHBIX BBIUMCICHUN, BKIIOYAIOIIUX B C€0s1 MCIIOJIb30BaHUE PA3IMUHBIX
dopM 3amucu yHclia, yMEHUE JeNaTh MPUKUAKY, BBIIOIHATH MPUOIMKEHHBIE
BBIYHCIICHHS], OLIEHUBATh YMCIIOBBIE BBIPAXKEHUS, paOOTaTh C MaTEMaTHUYECKUMU
KOHCTaHTaMU. 3HAaKOMbIE OOYYaIOIIMMCA MHOKECTBAa HaTypaJIbHBIX, IIEJIBIX,
paloHaJIbHBIX W JACHCTBUTEIBHBIX YWCEN JOMOJHSIOTCS MHOXXECTBOM
KOMIUIEKCHBIX 4YHCENl. B KaXXIOM U3 3TUX MHOXECTB PACCMAaTPUBAIOTCS
CBOMCTBEHHbBIE €My CHELM(PUUECKHE 33JaYd U ONEpaLUU: JIEICHHE HALETO,
OTIEpUPOBAHUE OCTAaTKaMU HAa MHOXXECTBE IIENIBIX YHCEN, OCOOBbIe CBOMCTBa
palOHAJIbHBIX M HPPALMOHAIBHBIX 4YHCEN, apuPMETHUECKHUEe OIepaluu, a
TaK)Ke M3BJICUCHHE KOPHS HATypaIbHOW CTETIEHW HA MHOXECTBE KOMILIEKCHBIX
yrcen. bmaromapsi mocnegoBaTeIbHOMY PACHIMPEHUIO KPyra HCIOJIb3YEeMBIX
qucesl W 3HAKOMCTBY C BO3MOXKHOCTSMU HMX MPUMEHEHUS IJIs pPElIeHUs
pa3IMyYHBIX 33734 (popMHUpYyeTCs TPEICTABICHUE O €IUHCTBE MAaTEMAaTHKH Kak
HAyKu M €€ poJid B IOCTPOCHUM MOJEIEH pEeaJbHOTO MHUpPA, LIMPOKO
HCTIONB3YIOTCSL 0000IIEHNE U KOHKPETHU3aIIUSl.

Jluaust «YpaBHEHUsI 1 HEPABEHCTBa» pealu3yeTcsl Ha MPOTSHKEHUH BCETO
oOyueHHUs1 Ha ypOBHE CpelHEero oOIero oOpa3oBaHHUs, MOCKOJbKY B Ka)XJIOM
pasnene [IporpamMmbl TIpeIyCMOTPEHO pEIICHHE COOTBETCTBYIONIUX 3agad. B
pe3yibTaTe O00ydYaroIluecs OBJAACBAIOT pPa3IMUYHBIMM METOJaMH pPelleHUs
palMoOHaIbHBIX, HMPPALMOHANBHBIX, [OKA3aTEIbHBIX, JIOTAPUPMUUECKUX U
TPUTOHOMETPUUYECKUX YpPAaBHEHUW, HEPABEHCTB W CHCTEM, a TaKXkKe 3ajad,
cojepkauux napamerpsl. [lonmydeHHble yMEHHS IIMPOKO HCIOJIB3YIOTCSA NpPHU
UCCJIENOBAHUM (PYHKIMHA C TIOMOLIBIO TMPOU3BOJHON, TMpU  PEIICHUH
NPUKJIATHBIX 3aad W 3a/ad Ha HaXOXKICHHE HAMOONBIIUX M HAUMEHBIINX
3HaueHui ¢yHkiuu. JlaHHas conxepkareibHasl JIMHUS BKJIIOYAET B ce0s Takke
dopMupoBaHrE YMEHUH BBITIONHATH Pacd€Thl Mo (opMysiaM, MpeoOpa3zoBaHMUsI

pallMOHANIBHBIX, HUPPALUOHAIBHBIX W TPUTOHOMETPUUECKUX BBIPAKECHUHN, a



TaKXKe BBIPAXKECHHM, COJIEpPKAIUX CTeNeHH U orapudmel. brarogaps usyueHuto
anredOpanyeckoro  Marepuaiga  NPOUCXOAUT  JajbHEHIIee  pa3BUTHE
QITOPUTMHUYECKOTO U aO0CTPAKTHOTO MBINUICHUS 00y4aromuxcs, GopMupyroTcs
HABBIKM JIEAYKTHBHBIX PACCYXJACHUN, pabOThl C CHMBOJBHBIMU (OopMamu,
IPEICTaBIICHUsS 3aKOHOMEPHOCTEW W 3aBUCMMOCTEH B BHJIE PABEHCTB W
HepaBeHCTB. Anrebpa mpesaraeT 3Q(eKTHBHbIE HHCTPYMEHTHI ISl PEIICHUs
IPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3a/1a4, HATJISAHO JEMOHCTPUPYET CBOU
BO3MOXHOCTH KakK I3bIKa HAyKH.

CopnepxarenpHo-MeToauueckass JuHUS «DyHKIMM W rpaduKu» TECHO
HEPEIJIETAeTCA C APYTUMHU JIMHUSAMHU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 3aJa€T IMOCJENOBAaTEIbHOCTh HM3ydYeHHs] Matepuana. V3ydenue
CTENIEHHOM, TMOKa3aTeIbHOM, JIOTApU(PMHUUECKOM U TPUTOHOMETPUUYECKUX
(YHKIMI, UX CBOWCTB M IpaUKOB, MCHOJIb30BAaHUE (DYHKUMH ISl peLICHUs
3a/1a4 U3 JPYrux y4yeOHBIX MPEIMETOB M PEAIbHON JKU3HU TECHO CBSI3aHO KakK C
MaTEMaTUYECKUM aHAJIN30M, TaK U C PELICHUEM YpPaBHEHUN U HEpaBeHCTB. [Ipu
TOM OOJIbIIOE BHHUMAHHE yhaenserca (OPMHPOBAHUIO YMEHUS BBIPAXKaTh
dopMynamMu 3aBUCUMOCTH MEXAY PAa3IMYHbBIMU BEIMYUHAMH, HCCIEI0BATH
NoJIy4eHHbIC (DYHKIINH, CTPOUTH UX rpaduku. Matepuan 3Tol cofepKaTeabHOM
JMHUW HAlleJICH Ha Pa3BUTHE YMEHWI U HaBBIKOB, MO3BOJISIOIIUX BBIPAXKATh
3aBUCHUMOCTH MEXJIy BEJIMYMHAMU B pa3IMyHOW Qopme: aHAIUTUYECKOM,
rpaduyecko W cloBecHOW. Ero wm3ydeHune cmocoOCTBYeT pa3BUTHIO
ANITOPUTMHYECKOTO MBILIIEHUS, CHOCOOHOCTH K 0000IIEHHUIO U KOHKPETU3ALHH,
VICIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas nuHus «Havana MareMaTuyecKkoro aHain3a» MO3BOJISET
CYILLIECTBEHHO pAaCUIMPUTh KPYr Kak MaTeMaTHYEeCKUX, TaK M NPUKIATHBIX
3a/1a4, JOCTYMHBIX OOYYalOIUMCS, TaK KaK y HUX MOSBIAETCS BO3MOXXHOCTH
CTpOUTh TpadUKu CIOXKHBIX (QYHKIUH, ONpenensiTb WX HauOOJbIIUE W

HaMMCHBIINC 3HA4YCHUA, BIYUCIIATD IIIOIIAaa1 (I)I/Il"yp 1 00BEMBI TCJI, HAXOAUTb



CKOPOCTH M YCKOPEHUS MpolieccoB. JlaHHas coliepKaTesIbHAs TMHUS OTKPHIBAET
HOBBIE BO3MOXHOCTH TMOCTPOEHUS MAaTEMaTUYECKHX MOJENIEH pealbHbIX
CUTYaLlMii, MO3BOJIAET HAXOJWUTh HAWIyYIIEe PEIICHHE B MPHUKIAJHBIX, B TOM
YUCJI€ COUMAJIbHO-3KOHOMHUYECKHX, 3aJadaXx. J3HAKOMCTBO C OCHOBaMH
MaTEMaTUYECKOr0  aHaju3a  CIOCOOCTBYET  Pa3BUTHIO  aOCTPaKTHOTO,
(opMaTbHO-IOrMYECKOTO M KPEaTUBHOTO MBIIIICHHS, (DOPMUPOBAHUIO YMEHUIN
pacro3HaBaTh NPOSIBJICHUS 3aKOHOB MAaTEMAaTUKM B HAayKe, TEXHUKE U
uckycctBe. O0yuaromumecs: y3HaloT O BBIJAIOIIUXCS PE3YNIbTAaTaX, MOJTYYSHHBIX
B XOJI€ Pa3BUTHs MaTEMaTUKU KaK HAyKH, U 00 UX aBTOpax.

ConepxarenpHo-MeTOAMYECKas JIMHUS « MHOXKECTBA U JIOTMKa» BKIKOYAECT
B ce0sl 3JIEMEHThl TEOPHUH MHOXECTB M MAaT€MAaTHYECKOW JIOTUKU. TeopeTuko-
MHO>XECTBEHHbBIE MPEJCTABICHUS MPOHU3BIBAIOT BECh KypC MIKOJbHOMN
MaTEMaTUKHU W MpeiaraloT HanboJiee YHUBEPCATbHBIN A3bIK, 00BEIUHSIONTNI
BCE paslenbl MATEeMAaTHKM W €€ NPWIOKEHUH, OHU CBS3bIBAIOT pa3HbIE
MaTEMaTUYECKUE TUCUUIUIMHBI U UX NPUIIOKEHUs B ennHoe 1enoe. Iloatomy
BAXHO  JaThb  BO3MOXXHOCTh  OOydHarolmieMycsi TOHMMaTb  TEOPETUKO-
MHOKECTBEHHBII S3bIK COBPEMEHHOMW MAaTE€MaTHKH W HCIOJIb30BaTh €ro s
BBIpAKEHUS CBOUX MbICIEH. [[pyruM Ba)KHBIM NPU3HAKOM MATEMATHUKHU Kak
HayKd CcJIeyeT TMpU3HaTh CBOWCTBEHHYIO €W CTpOroctb OOOCHOBAaHHUM W
CIIEIOBAHUE  ONPENENEHHBIM  NpPABWIAM  IOCTPOCHHSI  JI0KA3aTENbCTB.
3HAaKOMCTBO C 3JIEMEHTAaMU MaTeMaTHYECKOH JIOTMKH CIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIIEHUsI OOy4YaromMXcs, MO3BOJSET WM CTPOUTH CBOM
paccyX/JeHHs Ha OCHOBE JIOTMUECKUX TMpaBujl, (OpMHUpPYET HaBBIKU
KPUTHUYECKOTO MBIIILJICHUS.

B yuebHOM Kkypce «AnreOpa M Hayajla MaTEMaTHYECKOTO aHaJIU3a»
IIPUCYTCTBYIOT OCHOBBI MaT€MATHYECKOTO0 MOJIETUPOBAHMSI, KOTOPHIE TPU3BAHBI
CIocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJIEIEH peaibHBIX

CUTYaIlMi, WCCIICIOBAHUS JTHUX MOJENIed C TMOMOIIBIO ammapata aiareOpbl u



MaTEeMaTHYECKOTO aHaIN3a, HHTEPIPETAIINN TOJIYICHHBIX PE3YJIbTaTOB. Takue
3aJlaHusl BIUICTCHBI B KaXKIBIA W3 Pa3/ejOB MPOTPaMMBbI, IMOCKOJIBKY BeECh
Marepuan yu4eOHOTO Kypca IMHUPOKO WCIOJB3YeTCs IS PEIICHUS TPUKIATHBIX
3amau. [lpm pemeHWH peambHBIX NPAKTUYCCKUX 3a7ad  OOydJaroIIHecs
pa3BUBAIOT  HAOMIOJATEIILHOCTh, YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaTbCsi, UCMOJB30BaTh AHAJIOTHIO, 0000IIAaTh U KOHKPETHU3UPOBATH
npobieMy. JlesTenbHOCTh M0 (POPMHUPOBAHUIO HABBIKOB PEIICHHUS MPHUKIATHBIX
3aJ1a4 OpraHu3yeTCs B MPOIIECCe N3yUeHHUs BCeX TeM Yy4eOHOTo Kypcea «Anredpa
¥ Hadaja MaTeMaTUYECKOTO aHATH3ay.

Ha wusydyenue ydebHOro kypca «Anrebpa ¥ Hayalla MaTeMaTUYECKOIO
aHanuzay» otBojutcsa 272 yaca: B 10 knacce — 136 yacoB (4 yaca B He/IelO), B

11 KJ1acce — 136 4acoB (4 gaca B HEJICIIO).



COILEPKXAHUE OBYYEHUA

10 KJIACC

Yuciaa 1 BBIYUCTCHUSA

Panmonaneupie yncna. OOBIKHOBEHHBIE U JIECATHYHBIE IPOOH, MPOIICHTHI,
O0eckoHeuHble nepuoandeckue apodu. [Ipumenenue apodeit U MPOIEHTOB IS
pelIeHnsT TPUKIAOHBIX 3a/lad W3 Pa3]IMYHbIX OTpaciied 3HAHUM M PealbHOMN
KU3HU.

JlelicTBuTENbHBIE uKcia. PanuoHalbHBIE W UPPALMOHAIIBHBIE YHUCIIA.
ApudmMernueckre omnepalud C  JIEWCTBUTEIbHBIMU  4YHcClIaMd. Moaynb
JNEUCTBUTENBLHOTO 4HCIIa U ero cBoicTBa. IIpuOnmxEHHBIE BBIYUCICHUS,
IIpaBUiia OKPYIJIEHUs, IPUKHUIKA U OLICHKA PEe3yIbTaTa BEIYMCICHUMN.

Crenenp ¢ ueneiM mnokaszarenemM. buHom Herorona. Hcenmons3oBanue
HOAXOAsAmer (OopMbl  3alMUCH  JCHCTBUTENBHBIX YHCEN JUISl  PELICHUs
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHp ¢ panMOHAJIBHBIM IIOKa3aTelleM U €€ CBOMCTBA, CTENEHb C
IIEUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapudm uucna. CpoiictBa norapudma. JlecsiTudHbIE U HATYypabHbBIE
norapu@Msl.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCIIOBOTO ApryMeHTa. APKCUHYC,
APKKOCUHYC U apKTAaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHBbIE NpeoOpa3oBaHUsl. YpPaBHEHHE, KOPEHb
ypaBHEHHs. PaBHOCUIIbHBIE YPABHEHHS U YpaBHEHUs-clieAcTBUsI. HepaBeHCTBO,

pElIeHNEe HEPABEHCTRA.



OcHOBHBIE METO/IbI PELICHUS LENBIX U IPOOHO-PAlMOHAIBHBIX YPaBHEHUN
U HEpaBEHCTB. MHOIOWIEHbI OT OJJHOM MepeMeHHOM. JleneHre MHOroujeHa Ha
MHOTOWIEH ¢ ocTatkoM. Teopema be3dy. MHOrouneHsl ¢ LENbIMH
koadunuentamu. Teopema Buera.

[IpeoOpa3oBaHys YMCIOBBIX BBIPAKEHHUM, COJIEPIKALINX CTEIIEHU U KOPHHU.

WUppauronaneHple  ypaBHeHUA.  OCHOBHbIE  METOIAbl  PELICHUS
UppaMOHATIbHBIX YPABHEHUH.

[ToxazarenbHble ypaBHEHUs.. OCHOBHBIE METO/IbI PELICHUS TOKA3aTEIbHbBIX
YpaBHEHUM.

[IpeoOpa3oBaHue BbIpaXEHU, COEpKALUX JTOTapU(PMBI.

Jlorapupmuueckne  ypaBHeHUs.  OCHOBHBIE  METOABI  pELICHUs

Jorapu(pMUUECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHE bopMyIIbI. [Tpeobpa3oBanue
TPUTOHOMETPHUECKUX BBIPAKEHUU. Pemenne TPUTOHOMETPUUECKHAX
YPaBHEHHUM.

Pemenne cucteM JMHEMHBIX ypaBHEHHWW. MaTpuiia CUCTEMBI JIMHEMHBIX
ypaBHeHH. Omnpenenuresb MaTpuilbl 2X2, €ro reOMETPUYECKHM CMBICH U
CBOWCTBA, BBIYUCJICHUE €r0 3HAYCHUA, IPUMECHEHUE OIPEACIIUTENS I
pElIECHNsT CUCTEMBI JIMHEHMHBIX YpaBHEHUU. PelleHne NpuKIagHbIX 3a1ad ¢
IIOMOIIBKD CUCTEMBl JIMHEWHBIX ypaBHEHUU. lccienoBanne mNOCTPOECHHOU
MOJIEJIM C IIOMOILBIO MAaTPULL U OIIPEACIIUTEIICH.

[TocTpoeHne MaTeMaTHYECKUX MOJENIEN PEealbHOM CUTYAIlMU C MTOMOIIBIO
YpPaBHEHUW U HEPABEHCTB. [[puMeHEHHe ypaBHEHHI U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3aJad M 3a7a4 U3 Pa3IMYHbIX 00JacTeil HayKH U peabHOU
KU3HU.

DYyHKIUHN U TPAPUKHU



Oynkuus, crnocoObl 3agaHus (yHKIuU. B3anmHOo oOpaTHble (DyHKIHU.
Komnozunums dyukmuit. ['paduk dyHKIumu. DnemMeHTapHbIE TpeoOpa3oBaHUs
rpadukoB QyHKINHA.

ObmnacTp onpeneneHus: 1 MHOXKECTBO 3HaueHu# ¢yHkiuu. Hynmu QyHnkumm.
[IpomexxyTkn  3HaAKomocTtossHCTBA.  UETHbhle u  HeuéTHble  (QYHKIUU.
[lepuognueckne  ¢yHkuuu.  [IpoMexxyTku  MOHOTOHHOCTH  (DYHKIIMH.
Makcumymbl 1 MUHUMYMbI (yHKIIMUA. Hambomnpiiee © HauMeHbliee 3HAYCHUS
(GYHKIUY Ha TPOMEKYTKE.

Jlunelinas, kBaJjpaTUuyHas U ApOOHO-TMHENHHAs (PYHKIUU. DIIeMEHTapHOE
HCCIIEJOBAaHUE U TIOCTPOEHUE UX I'paUKOB.

CrenenHas (yHKIUSI C HATypaJIbHBIM U 1I€JIbIM Moka3aTeneM. E€ cBoiicTBa
u rpaguk. CpoiicTBa U rpaduK KOpHS N-0il CTENEeHW KakK (PyHKIUM OOpaTHOMN
CTEIIEHU C HATYPaJIbHBIM [T0KA3aTEIIEM.

[loka3zaTenbHas U norapugmuyeckas GyHKIHHA, UX CBONCTBA U I'pa(UKU.
Hcnonp3oBanue rpadukoB GyHKUIUN AJI1 PELICHUS] ypaBHEHUI.

TpuroHomerpuyeckas OKPYKHOCTb, ONpPEIEIECHUE TPUTOHOMETPUUECKUX
(YyHKUMNA YUCIOBOTO apryMEHTA.

QYHKIMOHAIBHBIE 3aBUCHMOCTHM B PEAIBHBIX MPOLECCAX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana mareMaTH4ecKOro aHaIu3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS IOCJIEIOBaTeNLHOCTEH. MeTton
MaTeMaTU4YeCcKOn WHIYKUHUU. MOHOTOHHBIE U OrpaHUYECHHbIC
[OCJIEN0BATENBHOCTH. VICTOpHS BOBHUKHOBEHUSI MAaTEMATHYECKOTO aHAJIN3a KaK
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckass UM TeOMETpUYECKas  MPOTrpeccuu.  becKOHEuHO
yObIBaromias reomerpudeckas mnporpeccusi. CymMma OeCKOHEUHO YOBIBarome

F€OMETPUYECKOU NMPOrpeccuu. JIMHEHHbIM U DKCIIOHEHUMAIBHBIN pocT. Hucio



e. ®opMyiia CIOKHBIX MPOLIEHTOB. VCnoib30BaHUE NPOrPECCUU AJI PELICHUS
peanbHbIX 3a[1a4 IPUKIAJIHOTO XapakTepa.

HemnpepriBable QyHKIMM ¥ MX CBOWCTBA. TOYKHM paspbiBa. ACHUMITTOTHI
rpadukoB ¢yHkiuil. CBolicTBa (PYHKIMI HEMpPEpBIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JJISI PEIICHUs HEpaBEeHCTB. [IprMeHEeHne CBONCTB HENPEPBIBHBIX
(GYHKIMI 715 pereHus 3a1a4.

Ileppass u  BTOpas  mpousBojaHble  QyHkuuu.  OnpeneneHue,
reOMETPUYECKMM W (U3MYECKUM  CMBICT  TPOU3BOJHOW.  YpaBHEHHE
KacaTeJIbHOM K rpaguKy QyHKIIHH.

[IpousBognbele  aneMeHTapHbIX  (QyHKUud. [IpousBomHas  CyMMBl,
MIPOU3BEJEHUS, YACTHOTO U KOMITO3UIIMK (PYHKIUH.

MHoxecTBa M JIOTHKA

MHoOxeCcTBO, OIlepaluy HaJ MHOXECTBAMU M MX CBOWCTBA. JlMarpaMmel
Oinepa—Benna. IIpuMeHeHHe TEOPETUKO-MHOXKECTBEHHOTO ammapara s
ONMCAaHUS PEAIBHBIX MPOLECCOB U SBJICHUW, NPU PEIICHUM 3a7a4 U3 JPYrUX
y4eOHBIX MPEIMETOB.

Onpenenexue, TeopemMa, CBOMCTBO MAaTEMaTHYECKOTO 00BEKTA, CIEACTBUE,

A0Ka3aTCJIbCTBO, PABHOCHUJIBHBLIC YPABHCHU .

11 KITACC

Yucia u BbIYUCTIEHUS

Harypanbshbie u nienbie yncna. [I[puMeHenne npu3HaKkoB ASIUMOCTH LETbIX
yucesn, HaubOoapmuii o0mui aenutens (ganee — HOJl) u HauMeHbIee ooree
kpatHoe (manee — HOK), octaTtkoB mo mopymto, anroputma EBkiauma mis
pEIIeHMS 3a7a4 B IIEJIbIX YUCTIaXx.

Kommnekcubie yncna. AnreOpaumdeckas U TPUTOHOMETpUUYECKAsT (POPMBI

3aMUCH KOMIUIEKCHOTO 4uciia. ApuMETHUYECKHE OMepanuu ¢ KOMIUIEKCHBIMU



yrcnamu. M300paxxeHne KOMIUIEKCHBIX YHMCENl Ha KOOPAUHATHOW IMJIOCKOCTH.
Q®opmyna MyaBpa. KopHu N-0ii cTeneHM U3 KOMIUIEKCHOTO YHCIA.
[IpumeHeHne  KOMIUIGKCHBIX  4YWCeld  JUIsl  pelieHuss  (PU3MYEeCKHuX |
r€OMETPUYECKHX 3a/1a4.

YpaBHeHUs U HEPABEHCTBA

Cucrema M COBOKYIHOCTb YpPaBHEHHUW W HEPaBEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op KOpHEl  TPUTOHOMETPUYECKHMX  YpPaBHEHUH C  MOMOIIBIO
TPUTOHOMETPHIECKON OKPY’KHOCTH. Pemenune TPUTOHOMETPHUUYECKUX
HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHHsS] TOKA3aTEeNbHbIX M JIOrapU(PMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PEUIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CUCTEM M COBOKYITHOCTEW palMOHAIbHBIX,
UppalMOHAIbHBIX, TOKA3aTEIbHBIX U JOrapu(PMUUECKUX YPABHEHU.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHenne  ypaBHEHMH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUYeCKUX 3aJad M 3a7ad U3 pa3jMuHbIX oOJjacTed HayKu M peanbHON
KW3HU, UHTEPIIPETALMS ITOJTyYECHHBIX PE3YIbTATOB.

DOyHKUUM U TpaduKu

I'padux xommoszuruu Qyukmuii. I'eomerpuueckue oOpas3bl YpaBHEHUN H
HEPABEHCTB HA KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue PyHKITUU, UX CBONCTBA U TpaUKH.

I'padprueckue Meroapl perieHus: ypaBHEHU U HepaBeHCTB. ['paduueckue
METObI PELICHHUS 3a]1a4 C TapaMETPaMH.

Hcnonp3oBanne rpadukoB (QyHKUMN Ui HCCIEIOBAHUS MPOLECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT MPHU PEIICHUH 337a4 U3 JPYTUX YUEOHBIX

MPEIMETOB U PEAIBHOMN KU3HU.



Hauana maTeMaTH4eCKOro aHaau3a

[IpumeHeHnre poU3BOAHON K MCCIeAOBaHUIO (YHKIIMA HA MOHOTOHHOCTh
U JKcTpeMyMmbl. HaxokneHue HauOOJIbIIEr0 W HAWMMEHBIIETO 3HAYEHUUH
HENpPEepHIBHON (YHKIIMH Ha OTPE3KeE.

[IpruMeHeHne TPOU3BOAHOM [JI1 HAXO0XKICHUS HAWIY4YlIEro PEUICHUs B
NPUKIAAHBIX 3a/ayax, IJs ONpeIeSIiEeHUsT CKOPOCTHM M YCKOPEHHs Mpolecca,
3a1aHHOTO (HOPMYJION WIIH TpadUKOM.

[lepBooOpasHasi, OCHOBHOE CBOWCTBO MepBooOpa3HbiX. [lepBooOpasHbie
aneMeHTapHbIX QyHKUuUH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WNurerpan.  I'eomeTpuyeckuid  CMBICH  HWHTErpaia.  BelunciieHue
onpenenéHHoro naTerpana no ¢popmyne Hetorona-JleiiOnuiia.

[IpuMeHeHre uUHTErpajna Juisl HAXOXKIACHUS IUIOMAfed IIIOCKUX (QUryp u
00BEMOB r€OMETPUUECKUX TEJI.

[Ipumepsl pemieHnit auddepeHnranbHbIX ypaBHEHUNH. MartemaTtuyeckoe
MOJICJIMPOBAaHUE PEATBHBIX IPOLIECCOB C TOMOUIbIO U depeHIIaTbHBIX

YpaBHEHUM.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA YUEBHOI'O KYPCA
«AJITEBPA° N HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YITJIYBJIEHHBII VPOBEHbL) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaIaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh  TPAXKJAHCKOM  MO3ULMM  OOy4armierocss  Kak
AKTUBHOTO ¥ OTBETCTBEHHOI'O WJIEHA POCCUHCKOI0 OOIIECTBA, MPEACTABICHUE O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP, SBJICHUH,
MpONEAYp TPaKIAaHCKOro 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe€), YMEHHUE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HHCTHUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSIMUA U HA3HAYECHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUMCKON I'pakIaHCKOW MJICHTUYHOCTH, YBAXKCHUS
K MPOIIJIOMY U HACTOSIIIIEMY POCCUMCKON MaTeMaTUKH, IICHHOCTHOE OTHOILICHUE
K JOCTMIKCHUSIM POCCUUCKMX MATEMaTHKOB M POCCHUMCKOM MAaTEMAaTHYECKOU
IIKOJIbI, UCMOJIb30BAHUE ATUX JOCTHXKEHUN B APYTUX HayKax, TEXHOJOTHSIX,
chepax SJKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HaHUE JTyXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa,
c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, DJTUYECKOTO TMOBEICHUS,
CBSI3aHHOTO C MPAaKTUYECKUM TPUMEHEHHUEM JOCTHXKEHUM HayKH W
NEATEeIbHOCThIO  YYEHOTO0, OCO3HaHWE JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMYMBOTO OYyIyIIETo;

4) 3¢TeTHYECKOro BOCIIUTAHUS:



ACTETUYECKOE OTHONIIEHWE K MHPY, BKJIOUYasl 3CTETUKY MaTEMAaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pelieHui, paccy>KJIeHuH,
BOCIIPUMMYHMBOCTH K MATEMAaTUUECKUM ACTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uyeckoro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh YMEHHSI TPUMEHATh MaTeMAaTUYECKHEe 3HaHUS B
MHTEpecax 3J0pOoBOro u Oe3omacHOro oOpasza JKHU3HU, OTBETCTBEHHOE
OTHOLIEHUE K CBOEMY 3JI0POBBIO (340pOBOE MUTAaHUE, COATTAHCUPOBAHHBIM
PEXKUM 3aHATUNA U OTIbIXA, PEryysipHas Qu3nyeckas aKTUBHOCTH), pusndeckoe
COBEPIICHCTBOBAHUE npu 3AHATHUAX CIIOPTUBHO-03/I0POBUTEILHOMN
NEATEIbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYyJy, OCO3HAHUE LIEHHOCTH TPYAOJIOOUS, HHTEpPEC K
paznuyHbIM  chepam  TpodecCHOHATBHON  JESITENBHOCTH, CBS3aHHBIM C
MaTeMaTUKOU U €€ MPUJIOKEHUSIMH, YMEHUE COBEpIIaTh OCO3HAHHBIM BBIOOP
Oynymerd mnpodeccun M peann3oBBIBATH COOCTBEHHBIC KU3HECHHBIC ILIAHBI,
FOTOBHOCTh M  CIIOCOOHOCTH K  MAaTeMaTUYeCKOMY OOpa30BaHUIO U
CaMOOOpa30BaHUIO0 HAa TPOTSKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYACTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MaTEeMaTUYECKOM HaIpPaBJICHHOCTH;

7) IKOJOrH4eCKOro BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh JKOJIOTMYECKOW KYJIbTYphl, TOHMUMAaHHUE BIUSHUS
COIIMAJIbHO-D)KOHOMUYECKUX  TMPOLECCOB HA COCTOSIHUE MPUPOJAHOU H
COIIMAJILHOM Cpejibl, OCO3HaHUE TJIO0ATBLHOIO XapakTepa HSKOJOTHYECKHUX
npo0sieM, OpUeHTAIHs Ha IPUMEHEHNE MAaTEMAaTUYECKUX 3HAHUM ISl pelieHUs
3a/1a4 B 00JIACTH OKPYKAIOIIEH Cpe/ibl, IJIAaHUPOBAHKUE MTOCTYTKOB U OLICHKU MX
BO3MOJKHBIX TTOCJIEACTBUM JJIs1 OKPY>KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOIO NMO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO  pPa3BUTHA HAayKHn n O6IH€CTBCHHOI>1 IMPAaKTHUKH, ITIOHMMAaHHEC



MaTEeMaTHYeCKOW HayKu Kak cepbl YelOBEYECKOW NeATEIbHOCTH, ITANOB €&
pPa3BUTHS M 3HAYMMOCTH JUIsl PAa3BUTHA LMBWIM3ALUHU, OBJIAJCHUE S3BIKOM
MaTeMaTUKU M MAaTEMaTHYECKOM KyJbTYpOM Kak CPEACTBOM IIO3HAHUsS MUPA,
TOTOBHOCTb OCYIIECTBIJISITh IPOEKTHYIO U HCCIIENOBATENBCKYIO IEATENBHOCTD

HWHAWBUAYAJIbBHO U B I'PVIIIIC.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTebHbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUSA

ba3oBble jJornyeckue 1eicTBUA:

BBISIBIIATh U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKU MATEMATUYECKUX
OOBEKTOB, TMOHSATUN, OTHOLIEHUH MEXAY NOHATUAMH, (OPMYIUPOBATH
ONpeaeIeHUS HOHSTHH, yCTaHABJIMBATh CYILIECTBEHHBIN IIPU3HAK
KJIacCU(PUKAaMKA, OCHOBAaHMS JUIsi OOOOLIEHUST M CpPAaBHEHHs, KpPUTEPUU
IPOBOJMMOTIO aHAJIN3A;

BOCIIPUHUMATh, (POpMyJIHpOBaTH M  NPeoOPa3OBBIBATh  CYXICHHS:
YTBEPAMUTEINIbHBIE U OTPULIATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
MPOTUBOPEYMS B (paKkTax, JaHHBIX, HAOMIOACHUSIX U YTBEPKICHUAX, IPEAJiaraTh
KPUTEPHUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIL;

JIeNaTh BBIBOABI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
MHJIYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIOUEHHI MO aHAJIOTUH;

IPOBOJUTH CaMOCTOSITEJIBHO J0Ka3aTesIbCTBA MaTEMaTUYECKUX
YTBEPKJCHUNU (MpsSMbIE W OT MPOTHUBHOIO), BBICTPaMBaTh apryMEHTAlIMIO,
OPUBOAUTH TPUMEPBI U  KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE

CYXKJICHUA U BBIBOIbBI;



BbIOMpaATh CcHoco0 pemeHus ydeOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BapUMAHTOB peUIeHUs, BbIOMpaTh Haubojee MNOAXOAAMIMN ¢  y4€ToM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibckme 1eiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIIEIOBATEIbCKUM MHCTPYMEHT MO3HAHUS,
dbopMynMpoBaTh  BOMPOCH], (GUKCUPYIONIME MPOTHUBOpeUYne, Mpodiemy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMUPOBATH THIIOTE3Y, APTYMEHTUPOBAThH
CBOIO MO3ULIUI0, MHCHHUE;

MIPOBOINUTH CaMOCTOSITEIIBHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCIIEJOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4YeCKOro OOBEKTa,
SBIICHUS, TIPOIECCa, BBIABICHUIO 3aBHCHUMOCTEH MEXIy OOBEeKTaMH,
SBIICHUSIMU, TIPOIIECCAMU;

CaMOCTOSITENIbHO (POPMYIMPOBATH OOOOLIEHHS U BBIBOJIBI 110 pe3yibTaTaM
NPOBEAEHHOTO HAONIONEHUsS, MCCIEIOBAHMS, OIICHUBATh JIOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHUH;

MPOTHO3MPOBATh BO3MOXKHOE DPAa3BUTHE TMpOIECcCa, a TaKXKE BBIIBUTAThH
MPEIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBUSX.

Pabora c nundopmanmueii:

BBISBIIATH NepunuThl HPOpPMAIIUU, JTaHHBIX, HECOOXOIUMBIX JIJIsl OTBETA Ha
BOMPOC U I PEIICHUs 3a1auH;

BbIOMpaTh  WHGOpPMAIMI0O U3  HCTOYHMKOB  PA3IMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M HWHTEPIPETHPOBATH HHQPOPMAIHIO
Pa3IUYHBIX BUJOB U (POPM TIPEICTABIICHHUS;

CTPYKTYpUPOBaTh MH()OPMAIIHIO, IPEACTABIATH €€ B PA3IMUHBIX (opMax,
WUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITENIbHO

c(hOpMyYITUPOBAHHBIM KPUTEPUSIM.



KoMMyHHKaTHUBHBIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicTBUSA

OO0menue:

BOCIIPUHUMATH U (hOPMYITHPOBATH CYKICHHS B COOTBETCTBHH C YCIOBHSIMU
U [ENSIMUA OOIICHWsI, SICHO, TOYHO, TPAMOTHO BBIpa)aTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M ITMCBMEHHBIX TEKCTaX, JaBaTh IMOSCHECHHS 1O XOAY PCIICHUS 3a1auH,
KOMMEHTHPOBATH MOJIYYCHHBIA PE3YNIbTAT;

B X0JI¢ 00CYK/JICHHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY 0OCYK/1aeMOKH TEMBI,
npoOJIeMBI, pelIaeMOi 3aJavd, BBICKAa3bIBaTh HJICH, HAICIICHHBIC Ha ITOHMCK
pEIICHMS, COMOCTABIIATh CBOU CYXKICHUS C CYXICHUSAMHU IAPYTHX YIACTHHKOB
nyajora, oOHapyKUBaTh Pa3IMYMe U CXOJICTBO IMO3HIIMH, B KOPPEKTHOM (popme
(dbopMyIMpOBaTh PA3HOTIIACHSI, CBOU BO3PAKEHUS;

MIPEACTABIISTH pe3yIbTaThI pereHs 3a7a4H, DKCIIEPUMEHTA,
UCCIICIOBAHUSI, TIPOCKTA, CAMOCTOSATEIIBHO BBIOMPATh (hOpMaT BBICTYILICHHUS C

y4€TOM 3a/1a4 IPE3eHTAlNN U OCOOEHHOCTEN ay IUTOPUH.

PeryasiTuBHBIE YHHBEpPCAJIbHbIE YUeOHbIE AeiiCTBUS

Camoopranusanus:

COCTaBJISITH TUTAH, AJITOPUTM PEIICHUS 3a/1a4i, BHIOMPATH CIIOCOO PEIICHMUS
C y4€TOM HMEIOIIUXCSI PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PELICHUM C YYETOM HOBOWU
uH(bOopMaIuu.

CaMOKOHTPOJIb, JMOLMOHAJIbHBIA HHTEJICKT:

BJIQJICTh HABBIKAMU TO3HABATEILHOM peQUIeKCUU KaK OCO3HAHMUS
COBEPIIAEMBIX JCHUCTBUA M MBICIUTEIBHBIX TMPOILIECCOB, HX PE3YJIbTATOB,
BJaJeTh CHOCOOAMU CaMOIIPOBEPKH, CAaMOKOHTPOJIS MpoIlecca W pe3yibTaTa

peIICHUA MaTeMaTHUYECKOMN 3aJa4u,



MpPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTh TPH PEIICHHUH
3ala4l, BHOCHUTh KOPPEKTHUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, JTAHHBIX, HAMICHHBIX ONTUOOK, BBISIBJICHHBIX TPYTHOCTECH;

OLICHMBAaTh COOTBETCTBHE pe3yJbTaTa IENH U YCIOBUSM, OOBICHATH
NPUYUHBl JTOCTIDKEHUS WM HEJOCTH)KCHHSI PE3yJbTaTOB JIEATEIHHOCTH,
HAXOJHUTh OMIMOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

NOHMMAaTh W  WCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM W
WHIUBUyAIbHOW pabOThl MpU pEmIeHWH YYEOHBIX 3aaad, MPUHAMATH IIENb
COBMECTHOM JIeITEeIbHOCTH, MIAHUPOBATh OPraHU3allUI0 COBMECTHOW paboTHI,
pacmpenenaTb BUIabsl padoT, JOrOBapUBATHCS, OOCYKAATh MPOLIECC M PE3yNIbTaT
paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B IPYIIOBLIX opMax paboThl (00CYKaeHusI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W WHBIE), BBINOJIHATH CBOIO YacTh pPabOTHI W
KOOPJIMHUPOBATh CBOM JCHUCTBUSA C JPYTUMH YICHAMH KOMAaHJbI, OIEHUBAThH
KauecTBO CBOET0 BKJIaga B  OOMHUHA  MPOAYKT MO  KPUTEPUAM,

c(hopMyIMPOBaHHBIM YUYaCTHUKAMH B3aUMOJCHCTBHUS.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 10 kijiacce oOyyaromuiics MOJTYYUT CIEAYIOIINE
MIPEAMETHBIC PE3YNIBTATHI IO OTJEIBHBIM TEMaM padovei MpoTrpaMMbl y4eOHOTO
Kypca «AnreOpa u Hadajia MaTEMaTUYECKOTO aHATN3ay:

Yucji1a ¥ BBIYUCTICHUSA:

CBOOOJHO ONEPHPOBATH MOHATHSAMHU: PANMOHAIBLHOE YUCIIO, OCCKOHEUHAS
nepuonyeckasl JapoOb, TMPOIEHTHI, UPPAIMOHAIBHOE YHCIIO, MHOXXECTBA

pairOHAJIbHBEIX U ﬂCﬁCTBHTGHBHBIX qucei, MoayJib HeﬁCTBHTeHBHOFO qHucJjia,



MPUMEHSATh ApPOOM U MPOUEHTHI JJIS PEUICHUS] MNPUKIATHBIX 33134 U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATbHOU )KU3HU,

MIPUMEHSThH NPUOIMKEHHBIE BEIYUCIICHUS, TPABUJIa OKPYTJICHUS, TPUKUIIKY
Y OLICHKY PE€3yJIbTaTa BbIYNCIICHU;

CBOOOJTHO ONEPUPOBATH TMOHSTHEM: CTENEHb C IEJIbIM [OKa3aTeleM,
WCIIOJIB30BaTh TOIXOANTYI0 (OpMy 3amucCh ACHUCTBUTENBHBIX YHCET IS
pEeLIECHUs MPAKTUYECKUX 3a7a4 U IPE/ICTABICHUS JaHHbIX;

CBOOOJHO  ONEpHUpPOBATH  MOHATHEM:  apUMETUYECKUH  KOpPEeHb
HATYpPaJIbHOM CTEIICHU;

CBOOOJHO  OMEPUPOBATH  MMOHSATHUEM: CTENEHb C  PalMOHAIBHBIM
IIOKA3aTeIIEM;

CBOOOJHO OMNEpPUPOBATh MOHITHUSAMU: JorapudM YHCIa, TECITUYHBIC U
HaTypajbHbIE JIOTapU(MBI;

CBOOO/IHO ONEPUPOBAThH MOHATUAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC
YHUCIJIOBOT'O apr'yMEHTA;

ONEPUPOBATH TMOHATHUSIMHU: APKCUHYC, AapPKKOCMHYC U  apKTAHTEHC
YUCJIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  ONEpUpPOBATH  TOHSATUSIMHU:  TOXIECTBO,  ypaBHEHHE,
HEPAaBEHCTBO,  PAaBHOCWIBHBIE  ypPaBHEHUs U YPABHEHUS-CIICACTBUS,
PaBHOCHUJIbHBIE HEPABEHCTBA;

MPUMEHSTh Pa3JIMYHbIE METOJbl PEIICHHUS pPalMOHAIBHBIX WU JPOOHO-
pallMOHAJIBHBIX YPAaBHEHHUM, MPUMEHAThH METOJ HWHTEPBAJIOB ISl PELICHUS
HEPABEHCTB;

CBOOOJHO OIEpUPOBATh MOHATUSMU: MHOTOWIEH OT OJHOM NMEPEMEHHOM,
MHOTOWICH C MEJbIMU KOI(PPUIIMEHTaMU, KOPHH MHOTOWICHA, MPUMEHSTh
NEJIEHUE MHOTOYJIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMmy be3dy m Teopemy

Buera nns pemenus 3anay;



CBOOOZHO OMEpUPOBATh MOHATHSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUM,
MaTpula, OINpPEAEIUTeNb MaTpUlbl 2 X 2 W €ro IeOMETPUYECKUH CMBICI,
HCIIOJIb30BaTh CBOMCTBA OMPENEAUTENs 2 X 2 1Sl BBIYMCICHHS €ro 3HAaYeHUs,
MPUMEHATh ONPENCIUTENIN I PEIICHUS CHUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJICIMPOBaTh pEalbHbIE CHUTyallud C [OMOILBIO CHCTEMbI JIMHEHHBIX
YpaBHEHUM, MCCIEIO0BAaTh MOCTPOEHHBIE MOJEIM C TOMOLIBI0 MAaTpULl U
olpeaenuTeNiel, THTEPIPETUPOBATH OJyUYEHHBIA PE3YyJIbTAaT;

UCIOJb30BaTh CBOMCTBA JEHUCTBUII C KOpPHSAMHU JUIsl IPeoOpa3oBaHUA
BBIPAKEHHUI;

BBIMOJHATh MpeoOpa3oBaHUsl UYMCIOBBIX BBIPAKEHHUH, COJEpKaIllUX
CTENIEHU C pallMOHAIBHBIM ITOKA3aTENEM;

UCIIOJIb30BATh CBOMCTBa  Jorapu(pmon TUTSE npeoOpa3oBaHUs
Jorapu(PMHUUECKUX BbIPAKECHUN;

CBOOOJHO ONEpPUPOBATh MOHATUSAMU: UPPALMOHAIBHBIE, IOKa3aTEIbHbIE U
jJorapu(MHUUECKUe YpaBHEHUS, HAaxOAUThb HX pEHIEHU C IOMOIIBIO
PAaBHOCWJIBHBIX TIEPEXOA0B HIIM OCYLIECTBIISIS IPOBEPKY KOPHEH;

MPUMEHSATH OCHOBHBbIE TPUTOHOMETPUYECKHE bopmynbel IS
npeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUH;

CBOOOJHO OIEPUPOBATH MOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh HeoO0XoAuMble (OpPMyJbl s pEHIeHHs OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX YPaBHEHUM;

MOJEJIUPOBATh peajbHblE CUTyallud Ha SA3bIKE alreOpbl, COCTaBIATh
BBIDAKECHHUSI, YPAaBHEHHs, HEPABEHCTBA I10 YCIOBHMIO 3a/1aud, HCCIEAO0BaTh
IIOCTPOEHHBIE MOJIENN C UCIIOJIB30BAHNUEM alapara ajreOphl.

DYyHKIUU U TPaPUKH:

CBOOOZIHO ONEpUpOBaTh NOHATUAMU: (YHKIUS, CIOCOOBI 3aJdaHUs
(GyHKUMM, B3aUMHO OOpaTHble (YHKUIMH, KOMMO3UIUS (PYHKUUH, rpaduk

(GyHKIIMY, BBITIOJIHATD JI€MEHTapHbBIE TpeoOpa3zoBaHus rpa@ukoB HyHKIIHIA;



CBOOOJHO OMEPUPOBATH MOHITUSIMH: 00JIACTH OINpPEAEIECHUS 1 MHOYKECTBO
3HaYeHUN QYHKIMH, HYJIU QYHKIINH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA,

CBOOOJHO OMEpUPOBATH MOHATHUSAMU: YETHBIE U HEYETHBIE (PYHKIUH,
nepuoAndeckKre PyHKIMH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBbI
U MUHMMYMBl (PYHKIMH, HauOoJblllee U HaUMEHbIIEE 3HAueHHE (PYHKUIUU Ha
IIPOMEKYTKE;

CBOOOJHO ONEPUPOBATh MOHATUAMU: CTEIIEHHAs! (PYHKIMS C HATYPaJIbHBIM
U LEJbIM MOKa3aTeneM, rpaduk cTeneHHOW (QYHKIMKU C HaTypajibHBIM U LEIbIM
MoKasaTeseM, rpa@uk KOpHs N-0i CTeNeHW Kak (PYyHKIUU OOpaTHOW CTENEHU C
HATypaJbHBIM [10Ka3aTeJEM;

ONepUpOBaTh MOHATHIAMU: JIMHEWHAs, KBaApaTUYHAsA U JAPOOHO-TUHEHHAs
(YHKUMU, BBINOJHATH 3JEMEHTAPHOE UCCIEIOBAHUE U IOCTPOCHUE HX
rpauKoB;

CBOOOJHO ONEPUPOBAThH MOHATUAMM: MOKA3aTeNIbHAs U JOrapupMuyecKas
(YHKIIMM, UX CBOMCTBA U Ipa(UKH, UCIOJB30BATh UX TpadUKU A PEUICHUS
YpPaBHECHUH;

CBOOOJHO ONEPUPOBATH MOHSTHSIMHU: TPUTOHOMETPUYECKAS OKPY>KHOCTD,
ofpesiesieHue TPUTOHOMETPUUECKHUX (QYHKIMI YMCIOBOTO apryMEHTa;

UCIIONb30BaTh rpaduku (DYHKIMA JUIsI UCCIEAOBAHMS IMPOLIECCOB U
3aBHCHMOCTEH MpHU pelIeHNH 334a4 U3 JPYTUX YUEOHBIX MIPEIMETOB U pealbHON
’KU3HU, BBIpaXXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXK/y BETUUMHAMU;

Havana mareMaTH4ecKoro aHajiusa:

CBOOOHO ONEpUPOBATH MOHATHAMU: apudmMeTnyeckas U reoMeTpuyecKas
nporpeccusi, 06CKOHEUHO YOBIBaIOIasi FEOMETPUYECKAs IPOrpeccus, TUHEHHBIMI
U OKCHOHEHIMAIbHBIA PpOCT, (opMysla CIOXHBIX TMPOLUEHTOB, HMETh
IIPEICTABICHUE O KOHCTAHTE;

UCIIOJI30BaTh MPOTPECCUM JI PELICHUsI pealbHBIX 3a/1ad MPUKIIATHOTO

XapaKkTepa;



CBOOOZHO OMEpPUPOBATH MOHITUSIMH: IOCIEI0BATENILHOCTh, CIHOCOOBI
3a/laHus TIOCTIEIOBATEIHPHOCTEH, MOHOTOHHBIC " OTpaHUYCHHBIC
MOCIICOBATEILHOCTH, TOHUMAaTh OCHOBBI 3apOXACHUA MaTEeMaTHUE€CKOTrO
aHaJIM3a KaK aHaJin3a OECKOHEUHO MaJIbIX;

CBOOOJHO ONEPUPOBATHh TIOHATUSMHU: HEMPEPHIBHBIC (YHKIUH, TOYKU
pa3pbiBa rpaduka QyHKIMHA, aCUMIOTOTHI rpaduka QyHKINHY;

CBOOOHO OIEpUpOBaTh MOHATHEM: (YHKIHS, HETPEphIBHAS HA OTPE3KE,
PUMEHSATH CBOMCTBA HETIPEPHIBHBIX (YHKITUH JJIsl peIICHUS 3a/1a4;

CBOOOMHO OINEpUpPOBaTh TMOHATUSMHU: TIEpBasi U BTOpas MPOU3BOTHBIC
byHKIIMHU, KacaTtelbHas K rpaduky QyHKIHHY,

BBIUUCTATh  MPOM3BOJHBIE  CYMMBI, TPOHW3BEIACHHs, YAacCTHOTO W
KOMITO3HIIMH IBYX (DYHKITUN, 3HATH MMPOU3BOIHBIC AJICMEHTAPHBIX (PYHKITUH;

UCIOJIb30BaTh T€OMETPUUECKUN U (PU3NUECKUI CMBICI MPOU3BOJHOMN IS
pelIeHus 3a1ad.

MHoKecTBa M JIOTHKA:

CBOOOMIHO OMEpUpPOBATh TOHATHUSMHU: MHOXECTBO, OIEpaluu Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM — ammapar [Jjisi  OMHCaHUs
pEaIbHBIX TPOIECCOB M SIBICHHWM, MPU PEIICHUH 3a7ad U3 JIPYTHX Y4eOHBIX
PEIMETOB;

CBOOOJHO ONEpUPOBATH MOHATUSMU: OIpENETICHUE, TEOpEMa, YpaBHEHHE-
CIIEICTBUE,  CBOMCTBO  MaTeMaTHYeCKOro  OOBEKTa,  JIOKA3aTeIbCTBO,
PaBHOCHUJIbHBIC YPABHEHUS U HEPABEHCTBA.

K xonmy obyuenuss B 11 kjacce 0oOy4arOIIMICS TMOJYYUT CIICIYIOIINAE
peaMEeTHBIE PEe3yabTaThl MO0 OTACIBLHBIM TeMaM pabodeill mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajla MaTeMaTUYeCKOT0 aHaTN3ay:

Yucia 1 BLIYUCJICHNUA



CBOOOAHO ONEpUpPOBaTh MOHATUAMM: HATYpaJbHOE M IIEJI0€ YHUCIIO,
MHO>KECTBA HAaTyPAJIBHBIX U LEJIBIX YHACEI, UCIIOIb30BaTh MPU3HAKU JIEIUMOCTH
uensix yucen, HOJ[ u HOK HaTypanbHBIX 4YMCeNl sl pELIeHHs 3aj]ad,
IIPUMEHATH anroput™ EBknmnaa;

CBOOOZIHO OIEpUpPOBaTh IOHATHEM OCTaTka I0 MOJYJIO, 3alUChIBATH
HaTypaJbHBIE YHCJIA B PA3JIMYHBIX [TO3UIIMOHHBIX CUCTEMAX CUHUCIICHMUS;

CBOOOJIHO ONEpPUPOBATH MOHATUSAMHU: KOMILJIEKCHOE YHUCIO M MHOXECTBO
KOMIUIEKCHBIX YHUCEJI, IPEICTABISITh KOMIJIEKCHBIE YHCIIa B aIreOpandyeckon u
TPUTOHOMETPUUYECKON (pOopMe, BBIMOIHATH apu(METUYECKHE ONEpalui ¢ HUMU
U 1300pakaTh HAa KOOPJAWHATHON MIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA!

CBOOOJHO ONEpPUPOBATh MOHATUSIMU: UPPALMOHAIBHBIE, IOKa3aTEIbHbIE U
Jorapu(MHUUECKUe HEpPaBEHCTBA, HAXOAUTh MX PEIIEHUS C I[OMOIIBIO
PABHOCHJIBHBIX IIEPEXOJIOB;

OCYIIECTBIISATh OTOOpP KOpPHEH TMpH pEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHHUS;

CBOOOJHO OMNEpUPOBATh MOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HeoO0XoAuMble (OpMyJbl s pEHIeHHs OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKNX HEPABEHCTB;

CcBOOOIHO ONEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUN
U HEPABEHCTB, PAaBHOCUJIBHBIC CHCTEMBI U CHUCTEMBI-CICACTBUS, HAXOIUTh
pELIEHNsT CHCTEMBbI M COBOKYIHOCTEM pAlMOHAIBHBIX, HWPPALHOHAIBHBIX,
NOKa3aTeNbHbIX U JIOrapu(MUYECKUX YPaBHEHUI U HEPABEHCTB;

pemarb palOHAJIbHBIE, MppalMOHaJbHBIE, NOKa3aTEeJIbHBIE,
gorapuMUUEcKre UM TPUTOHOMETPUYECKHE YpPAaBHEHHMS M HEPaBEHCTBA,
coZeprKale MOIYJIM U IapameTpBl;

OPUMEHSTH FpapUUecKue METOAbI JJIsl PEeIICHNUs YPAaBHEHUI U HEPABEHCTB,

d TAaKXKC 3a1a4 C IIapaMCcTpaMu;



MOJIETTUPOBATh pealbHbIE CUTyallUM Ha S3bIKE aureOpbl, COCTaBIAThH
BBIPQXKECHUSI, YPaBHEHMs, HEPABEHCTBA M HX CHCTEMbI IIO YCJIOBUIO 33JauH,
HCCJIE0BAaTh IMMOCTPOEHHBIE MOJENM C HMCHOJIb30BAaHMEM amnmnapara ainreOphl,
MHTEPIPETUPOBATH MMOJIYUYCHHBIN pe3ybTar.

DOyHKUUM U Tpaduku:

CTpPOUTHh TpadUKH KOMMO3UIMH (YHKIUNA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUSI U CBOMCTB KOMITO3ULIUU ABYX (PYHKIIHIA;

CTPOUTb TI'E€OMETPUYECKHE 00pa3bl YpaBHEHUM M HEPABEHCTB Ha
KOOPJIMHATHOM TNIOCKOCTH;

CBOOOJIHO OIEpPUPOBATh MOHATUAMU: TIpapUKH TPUTOHOMETPUUECKUX
byHKIM;

OPUMEHATh (QYHKIUH Ui MOJICIMPOBAHHS W HMCCIEAOBAHUS PEATbHBIX
IIPOLIECCOB.

Hayana mareMaTH4ecKoOro aHaju3a:

UCIOJb30BaTh  NPOU3BOAHYIO  JUIsL  HMCCIEAOBaHHMA  (PYHKIMHU  Ha
MOHOTOHHOCTH M 9KCTPEMYMBI;

HAXOJUTh HaWOOJbIIIEe U HAUMEHBIIIEEC 3HAUCHUSI (YHKIIUU HETPEPHIBHOM
Ha OTpE3Ke;

MCIIOJIb30BaTh MPOM3BOAHYIO ISl HAXOXACHUS HAWIYUIIeTr0 PEIIeHUs B
OPUKIAJHBIX, B TOM YHUCJIE COLMAJbHO-3KOHOMMUYECKUX, 3ajadax, JJjs
OTIpe/ieNIEHUs] CKOPOCTH M YCKOPEHHMs Ipoliecca, 3aJaHHOro (GopMysol uin
rpagukom;

CBOOOZIHO ONEpUPOBATh TMOHATUSAMU: IEpBOOOpa3Hasi, ONpeAeTEHHbIN
MHTETpall, HaXOIUTh MEPBOOOPA3HBIE SJIEMEHTAPHBIX (DYHKIMNA M BBIYHUCISATH
uHTerpan no popmyne Hetorona-Jleionuna;

HaXOAUTh IUIOMIAAU IUIOCKMX (Uryp U O0O0BEMBI Tel C TMOMOIIBIO

MHTETrpaa;



MMETh MPEACTABICHHE O MAaTEMAaTHYECKOM MOJICTMPOBAHUM Ha MpPUMEpE
coctaBieHus nuddepeHInanbHbIX YPaBHEHHUI;
pelaTh MPUKIIAIHbIC 3a/1a4d, B TOM YHCII€ COLMAIbHO-3KOHOMHYECKOTO U

¢u3mueckoro - xapakrepa,  CpeICTBAMH  MAaT€MaTHMYECKOro  aHajM3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaunmenoBaHmue pa3aeioB
H TEM IIPOrpamMmMabl

KoanuecTBo 4acoB

Bcero

KonTpoJsbHbie padoThl

JuiekTpoHHbIE (UG POBHbIE)
o0pa3oBaTejibHbIE PeCypPChI

MHOX%eCTBO
JEHCTBUTENIbHBIX YHCEI.
MHOrouneHsl.
PanmonaneHble ypaBHEHHUS
1 HepaBeHcTBa. CucreMsl
JIMHEUHBIX YpaBHEHUN

24

@YHKIMU U TPadUKHU.
CrenenHas GyHKLUSA C
LIEJIBIM TTOKa3aTeNIeM

12

ApudmeTnueckuiit KopeHb
N-0i1 CTEIICHHU.
HppanuoHanpHble
YPaBHEHHUS

15

[TokxazarenbHast QyHKIHMSL.
ITokxazarenbHblE ypaBHEHUS

10

Jlorapudpmuueckas
byHKIHS.
Jlorapudmuaeckue
ypaBHEHUSA

18

Tpuronomerpuueckue
BBIPAKCHMS M YPAaBHECHUS

22




IlocnenoBareabHOCTH U

10 1
IPOTPECCUm
HenpepsiBHble QyHKINH.

20 1
[IpousBoaHas
[ToBTOpEHME, 0600IICHUE, c 2
cHUCTeMaTu3alys 3HaHUH

OBIIEE KOJIMYECTBO YACOB
136 10

I10 ITPOTPAMME




11 KIIACC

Ne
n/n

HaunmenoBaHmue pa3aeioB
H TEM IIPOrpamMmMmabl

KoaundecTBO 4acoB

Bcero

KonTpoJsbHbie padoThl

JuiekTpoHHbIE (UG POBHbIE)
o0pa3oBaTejibHbIE PeCypPChI

Hccnenoanue GpyHKIMiA C
MMOMOUIBIO TTPOU3BOTHOM

22

[TepBooOpasnas u
UHTErpal

12

I'padpuxu
TPUTOHOMETPHUYECKHUX
byHKIHIA.
Tpuronomerpuueckue
HEpaBEHCTBA

14

WppauroHaneHele,
MOKa3aTeNbHbIE U
norapuMuIecKue
HEPaBEHCTBA

24

KommnexkcHbie unciia

10

HarypanbHble u niensie
qucia

10

CucreMbl palliOHAIIBHBIX,
UPpaLMOHATIbHBIX
MOKa3aTeNbHbIX U
JorapuPpMHUECKUX
YpaBHEHUN

12

3agauu ¢ mapaMeTpamu

16




[ToBTOpenwue, 0600meHNE,

cUCTeEMaTHU3alus 3HaAaHUN

16

OBIIEE KOJIMYECTBO YACOB
[10 [TPOT'PAMME

136

10







HOYPOYHOE IINTAHUPOBAHMUE

10 KUIIACC
No 11/ Tema ypoka JJIeKTPOHHBbIE HU(PPOBBbIE 00pa3oBaTeIbHbIE
KoumnuectBo yacos pecypcbl
Bcero KonTposbHbie padoThl

[[MHOK€eCTBO, ONepaliy HaI
MHO>KECTBaMU U MX CBOICTBa

2 Huarpammsl Ditniepa-Benna 1

IIpuMeHeHne TeopeTHKO-
3 MHO>KE€CTBEHHOTI0 armnapara s 1
perieHus 3a1a4y

PanuyonansHBIC UKCA.
OOBLIKHOBEHHBIE U JE€CITUYHBIE
IpoOH, MPOLIEHTHI, OECKOHEUHbIE
MEPUOIUUECKHIE TIPOOH

PanuonansHBIC UKCA.
O6BIKHOB€HHBIC N JCCATUYHBIC
JpoOH, TIPOLICHTHI, 0ECKOHEUHBIE
MePUOIUYECKHE TPOOH

[Tpumenenue apobeit u
6 MIPOIIEHTOB ISl PEIICHHUS 1
NPUKJIAJIHBIX 38129

[Tpumenenue apobeii u

MIPOIICHTOB JIJISl PEIICHUSI




MPUKJIAJAHBIX 33734

JlericTBUTEIBbHBIC YUCTIA.
PannonansHbie 1
UppALMOHATIbHBIE YHCIIa

ApudmeTnueckue onepanuu c
JNEHCTBUTENbHBIMH YUCIIaMU

10

Monyib 1eCTBUTEIBHOIO YUCiIa
U €ro CBOICTBa

11

[Tpubnm>x€HHBIC BEIYUCIICHUS,
MpaBuJia OKPYTICHUS, IPUKUIKA
U OLICHKA pe3yNbTaTa
BBIYMCIICHHI

12

OcCHOBHEBIC MCTOJBI pCHICHUA
OCIIBIX U I[pO6HO'paLII/IOHaJ'IBHBIX
ypaBHCHI/Iﬁ " HCPABCHCTB

13

OcCHOBHEBIC MCTOBI pCHICHUA
OCIbIX U I[pO6HO-paHI/IOHaIII>HI>IX
ypaBHCHI/Iﬁ " HCPABCHCTB

14

OCHOBHBIE METOBI PEIICHUS
HEJTBIX U APOOHO-pAIMOHATIBHBIX
YpaBHEHUI U HEPABEHCTB

15

MHOro4wieHsl OT OJHOMN
nepemMeHHou. /lenenue
MHOTOYICHA Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHOro4JIeHEI ¢ OCJIbIMHA




ko Puunentamu. Teopema
Buera

17

Pemenne cucreM TUHENHBIX
ypaBHEHUI

18

Penrenue cucrteM ITMHEHHBIX
yYpaBHEHUU

19

Marpuna cucteMbl TUHEHHBIX
ypaBHeHui. Onpenenurenb
MaTpHIIbl 2%X2, ero
FeOMETPUUYECKUN CMBICT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYCHUS

20

Onpenenurens MaTpuLbl 2%2,
€ro reOMETPUYECKHI CMBICIT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYCHUS

21

IIprumeneHune onpenenuTens I
PEIICHNA CUCTCMBI JIMHEHHBIX
ypaBHEHUU

22

Pemenue npuknaaHeix 3aaa4 ¢
MIOMOUIBIO CUCTEMBI IMHEWUHBIX
ypaBHEHUU

23

Peuienne npukiiagHbIxX 3a1a4 ¢
IIOMOILBIO CUCTEMBI JINHEUHBIX
YpaBHEHUN

24

KonrpomnsHas padora:




"PaninoHasibHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YpaBHEHUH"

25

OyHKIHS, CIIOCOOBI 3aJaHUS
¢ynkunu. Bzaumao o6paTHbie
¢ynkunu. Komnosunus ¢pyHkunii

26

['padux GpyHKINH.
DneMeHTapHbIC IPe0Opa30BaHUS

rpaduKoB PyHKITHIA

27

OO6nacTp omnpeneneHus u
MHO’KECTBO 3HAUE€HUN (PYHKIUU.
Hynu ¢pynxnuu. IIpomexyTku
3HaK ITOCTOSIHCTBA

28

UeETHbie 1 HEUETHBIE PYHKITUU.
[Tepuoanueckue GyHKIUU.
IIpomexyTKM MOHOTOHHOCTH

byHKIUM

29

MakcuMyMbl 1 MUHUMYMBbI
¢byukun. Hanbomnpiiee u
HauMeHbIlIee 3HaYeHHe PyHKINUN
Ha MPOMEXYTKE

30

JIunelinas, kBagpaTu4yHas U
IpoOHO-NMMHEeNHHas QYHKIUU

31

DNEMEHTApHOE NUCCIIEI0OBAaHUE U
MOCTPOEHHE TPAPHUKOB ITUX

byHKIMHA




32

DJIeMEHTapHOE UCCIIEIOBAaHUE U
MOCTPOCHHE TPAPHUKOB ITHX

byHKIMHA

33

CrereHn ¢ LEIBIM IT0Ka3aTEIEM.
bunom HeroTona

34

CrerneHn ¢ LEIBIM IT0KAa3aTEIEM.
bunom Herorona

35

CrenenHnast GyHKIHS C
HATypaJbHbIM U LEJIBIM
nokasaresieMm. E€ cBoiicTBa U

rpaduk

36

KonrpomnsHas padora:
"CrenenHas ¢pyHkuus. Eé
cBoiicTBa u rpauk"

37

ApudmeTnieckuii KopeHb
HaTypaJbHOM CTEIIEHU U €TO
CBOMCTBA

38

ApudmeTnieckuii KopeHb
HaTypaJbHOM CTEIIEHU U €TO
CBOMCTBA

39

[TpeoOpazoBaHus YHCITOBBIX
BBIPXECHHH, COJIepPIKaITIX
CTETICHH U KOPHH

40

[IpeoOpazoBaHus YUCIOBBIX
BBIPAKEHHM, COAEPIKALUX
CTENIEHHU U KOPHH




41

[IpeoOpazoBanus YUCIOBBIX
BBIPAKECHUM, COACPIKALUX
CTECIICHU U KOPHH

42

HppauroHaibHbIe ypaBHEHMUS.
OcHOBHBIE METO/IbI PELLICHUS
MPPALMOHAIBHBIX YPABHEHUN

43

HppauroHanbHbIEe ypaBHEHMUS.
OcHOBHBIE METO/IbI PELLICHUS
VPPALMOHAJIBHBIX YPABHEHUN

44

HppaunoHanbHble ypaBHEHHUS.
OcCHOBHBIE METO/IbI PELLIEHUS
UPpPaLMOHATILHBIX YPABHEHUM

45

PaBHOCUIIBHBIE ITIEPEXO/BI B
PEIICHNHU MPPATUOHAJIBHBIX
ypaBHEHU U

46

PaBHOCUIIBHBIE ITIEPEXO/BI B
pPELIEHUU UPPALMOHATIBHBIX
ypaBHEHUU

47

PaBHOCWIIBHBIE ITEPEXO/BI B
PELICHUHN UPPaLUOHAIBHBIX
YpaBHEHUN

48

PaBHOCHIIBHBIE ITEPEXO/BI B
pELICHUHN UPPaLUOHAIBHBIX
YpaBHEHUN

49

CaoticTBa U rpaguK KOpHs N-oi
CTETIEHU KaK (yHKLIUU 0OpaTHOM




CTEIIEHU C HaTypaJbHbIM
[IOKa3aTesIeM

50

CgoiicTBa u rpaduk KOpHs N-0if
CTETIEeHU KaK (yHKIUU 0OpaTHOM
CTETICHU C HATYPaJIbHBIM
HIOKa3aTeeM

51

KonTponbhast pabora: "CsoiicTBa

U TpaduK KOpHs N-OW CTENEHHU.
WppanuonansHble ypaBHeHUs"

52

CreneHb ¢ paliMoOHaIbHBIM
OKa3aTeJIEM U €€ CBOMCTBA

53

CreneHb ¢ paliMoOHaIbHBIM
IIOKa3aTeJIEM U €€ CBOMCTBA

54

CreneHs ¢ pallMOHAIbHBIM
IIOKa3aTeJIEM U €€ CBOMCTBA

55

[TokazaTenbHas GhyHKIIUS, €€
cBOIicTBa U rpaduk

56

Hcnons3oBanue rpaduka
(GYHKIMY JUIS] peIIeHUs
ypaBHEHUU

57

Hcnonp3oBanue rpaduka
(GYHKIMY JUIS] peIIeHUs
ypaBHEHUU

58

[TokazaTenbHbIE ypaBHEHUSI.
OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeNbHBIX YpaBHEHUN




IToka3aTenbHbIe ypaBHEHUS.

59 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHbIX YpaBHEHUN
Iloka3aTenbHbIe ypaBHEHUS.

60 OCHOBHBIE METO/IbI PEILICHUS
IIOKa3aTeJIbHBIX YPaBHEHUU
KonTponbhas pabota:

61 "TTokazarenpHast PYHKIIHSL.
[ToxazarenbHble ypaBHEHUS"

62 Jlorapudm yucna. CBoiicTBa
norapudma

63 Jlorapudm yucna. CBoiicTBa
norapudma

64 Jlorapugm uymncna. CoiicTBa
Jorapudpma

65 JlecsTnuHbIe U HATYpaJIbHBIC
aorapudmsl

66 JlecsTnuHbIe U HATYpAJIbHBIC
jorapudmsl

67 [TpeoOpazoBaHue BhIpaKECHHH,
CoJIepXKaIIuX JorapudmMpl

68 [TpeoOpazoBaHue BhIpaKEHHH,
CoJIeprKalIuX Jorapudmbl

69 [IpeoOpazoBanme BBIpaKEHUH,

coJepKaIiX JOTapr(pMbI




70

Jlorapudmuueckas QyHKIus, eé
CBOWiCTBa U TpadpuK

71

Jlorapudmuueckas GpyHKIus, eé
CBOWiCTBa U TpaduK

72

Hcnons3oBanue rpaduka
GYHKIMY IS peIIeHUs
ypaBHEHUI

73

Hcnonb3oBanue rpapuka
(byHKLIMU 1715 peleHus
yYpaBHEHUU

74

Jlorapudmuueckue ypaBHEHUSI.
OCHOBHBIE METO/IbI pEILICHUS
JorapupMHUUECKUX ypaBHEHUH

75

Jlorapugmuueckue ypaBHEHUS.
OcHOBHBIE METO/BI PELLIEHUS
Jorapu(pMHUUECKUX ypaBHEHUIN

76

Jlorapudmuueckre ypaBHEHUSI.
OcHOBHBIE METO/BI PELLICHUS
JOrapupMHUUECKUX ypaBHEHUIN

77

PaBHOCHIIbHBIE TTIEPEXO/BI B
pelieHnn JorapupMuIecKux
YpaBHEHUN

78

PaBHOCHIIbHBIE TTEpEXO/BI B
pelieHnu JorapupMuIecKux
ypaBHEHUU

79

Kontponbnas paboTa:




"Jlorapudmuyeckast pyHKIHS.
Jlorapugmuueckue ypaBHeHUs"

80

CuHyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC YHCIOBOTO apryMeHTa

81

CuHnyc, KOCUHYC, TAaHT€HC U
KOTaHT'€HC YHCIIOBOTO apryMeHTa

82

ApKCHHYC, apKKOCHHYC U
ApKTaHT'€HC YUCIIOBOTO
apryMeHTa

83

ApKCHHYC, apKKOCHHYC U
ApKTaHT'€HC YUCIIOBOTO
apryMeHTa

84

Tpuronomerpuueckas
OKPY>KHOCTb, ONPEIEICHUE
TPUTOHOMETPUUYECKUX (YHKLUH
YHCJIIOBOIO apryMEHTa

85

Tpuronomerpuueckas
OKPY>KHOCTb, ONIPEIEICHUE
TPUTOHOMETPUUYECKUX (YHKLIUH
YHCJIOBOIO apryMEHTa

86

OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIbI

87

OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyIbl

88

OCHOBHbBIE TPUTOHOMETPUYECKUE
bopMyITBI




OCHOBHBIE TPUTOHOMETPUYECKUE

89
bopmybl
ITpeoOpa3oBanue

90 TPUTOHOMETPUUYECKUX
BBIPAKCHUI
[IpeoOpazoBanue
TPUTOHOMETPHUYECKIX

91
BBIPAKECHUI
[IpeoOpazoBanue

92 TPUTOHOMETPHUYECKUX
BBIPAKECHUI
[IpeoOpazoBanue

93 TPUTOHOMETPUUECKHUX
BBIPAKECHU

94 Perenue TpUroHoMeTpHUECKUX
yYpaBHEHUHU

95 Pemienne TpuroHOMETpUYECKUX
yYpaBHEHUHU

96 Penrenue TpuroHOMETPHUYECKIX
ypaBHEHUU

97 Penrenue TpuroHOMETPHUYECKIX
ypaBHEHUU

08 Perienne TpUroHOMETPHUUECKUX
YpaBHEHUN

99 Perienne TpUroHOMETPHUECKUX

YpaBHEHUU




100

Pewienne TpuroHOMeTpU4YECKUX
ypaBHEHUI

101

KonrponsHas padora:
"TpuroHomeTpuyeCcKue
BBIPOKEHUS U
TPUTOHOMETPHUUYECKHE
ypaBHeHuUs"

102

IToclienoBaTENHLHOCTH, CITOCOOEI
3aJIaHus OCJICA0BATEIILHOCTEH.
Metoa MaTeMaTHICCKOM

HHAYKIIUU

103

MoHoTOHHBIE B OIrpaHUYCHHBIC
IIOCJIEIOBATEIBHOCTH. McTOpus
aHayM3a OECKOHEYHO MaJIbIX

104

Apudmernueckast nmporpeccus

105

FGOMeTpI/I‘{eCKaﬂ Iporpeccusa

106

beckoneuno yObIBarommas
reoMeTpHuuecKas mporpeccus

107

Cymma OeckoHEYHO yObIBaroliei
Te€OMETPHUYECKON MPOTpECCun

108

JIunelnsIi 1
AKCIOHEHIMAIBHBIN pocT. Yucio
e. PopmyIia CIOKHBIX
MIPOIICHTOB

109

JlunelHsIi 1
AKCIOHEHIMAIBHBIN pocT. Yucio




e. Popmyna CIOKHBIX
MPOLICHTOB

Hcnonb3oBaHue NpoOrpeccuu 1is

110 pelleHus peaJbHbIX 3a1a4
NPUKIIAJHOTO XapaKTepa
KonrpomnsHas padora:

111 "ITocnenoBarenbHOCTH U
nporpeccun”

112 HenpepsbiBable QyHKIMM 1 UX
CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI
rpaduxoB QyHKINN

114 CaoiicTBa QyHKIMI
HENpEePbIBHBIX HA OTPE3Ke

115 CaoiicTBa QyHKIMI
HETIPEPHIBHBIX HA OTPE3Ke

116 Meton UHTEpPBAJIOB JUISL PELLICHUS
HEPaBEHCTB

117 MeTtoa HHTEepBaIOB JJIs pEIICHUS
HEPaBEHCTB

118 MeTtoa HHTEepBaIOB JJIs pEIICHUs
HEPaBEHCTB
IIpuMeHeHne CBOWCTB

119 HENPEPBIBHBIX PYHKINN A5

pelIeHus 3a1a4y




IIpuMeHeHne CBOKCTB

120 HETPEPbIBHBIX (DYHKIMNA 1151
peleHus 3a1a4

121 I[TepBast 1 BTOpast NpOU3BOIHBIC
byHKIIUN

122 Ornpenenenne, reOMeTPUUECKUI
CMBICJI IPOU3BOIHOM

123 Onpenenenue, puanuecKuit
CMBICJI IPOM3BOIHOM

124 YpaBHeHUE KacaTeJIbHOM K
rpaduxy GyHKINN

125 YpaBHEHHE KacaTeIbHOU K
rpaduxy GyHKINN

126 IIpon3BOHBIE 2TIEMEHTAPHBIX
byHKIMMA

127 [Tpon3BoiHBIE HNIEMEHTAPHBIX
byHKIMI
[Tpou3BoiHas CyMMBI,

128 IIPOU3BENIEHUS, YACTHOTO U
KOMITO3UIIUH (DYHKITHI
[Tpou3BoiHAs CyMMBI,

129 IIPOU3BENIEHUS, YACTHOTO U
KOMITO3UIIUH (DYHKITHI
IIpou3BogHAs CyMMBI,

130 MIPOU3BENICHUS, YACTHOTO U

KOMITO3UIIUH (PYHKITHIA




Konrpomnsnas pabora:

131 "IIpousBoHas" 1
[ToBTOpenwue, 0600mIeHNE,

132 cUCTeMaTu3aIlus 3HAaHUM: 1
"VpaBuenus"
[ToBTOpEHME, 0000IICHUE,

133 CUCTeMAaTH3aIs 3HAHUH: 1
"OyaKIun"

134 HroroBast KoHTpoIbHAs paboTa 1

135 HroroBast KoHTpoIbHAs paboTa 1

135 | s v 1

OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

DJIeKTpOHHbIe N pPoBbIe 00pa3oBaTelIbHbIE
pecypchl

Bcero

KonTposbHble padoThl

IIpuMeneHne MPOU3BOTHON K
UCCIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
UCCcleIoBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaeaoBaHuio pyHKIMI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaeaoBaHuio pyHKIUN Ha
MOHOTOHHOCTb U SKCTPEMYMBI

HaxoxnaeHnue HaHOOJIBIIETO U
HaANMMCHBIICTO 3HAYCHU S




HENpepbIBHON (YHKIUU HA
OTpe3Ke

Haxoxxnenne HanOobIIero u
HAaMMEHBIIETO 3HAYCHUS
HEeNpepbIBHON (YHKIINU HA
OTpe3Ke

Haxoxnaenne Haubob111ero u
HAaMMEHBIIETO 3HAYCHHUS
HEeNpPEepbIBHON (YHKIINU HA
OTpe3Ke

10

Haxoxnenue HaubobI11ero u
HaMMEHBIIETO 3HAUYEHUs
HenpepbIBHON (QYHKIIUU Ha
OTpe3Ke

11

Haxoxnaenue HaubobI1ero u
HauMEHBIIETO 3HAUCHUS
HenpepbIBHON (QYHKIIMU Ha
OTpe3Ke

12

Haxoxnaenue HaubobI11ero u
HAaUMEHBIIETO 3HAUCHUS
HenpepbIBHON (QYHKIIUU Ha
OTpE3Ke

13

[IpuMeHeHne Mpon3BOIHOM
JUTSL HaXOXKICHUS HaWTyqIlIero
pelIeHns B IPUKIaIHBIX
3aa4ax




14

[IpuMeHeHne Npou3BOHOU
JUIS. HAXOXKIEHUS HaWTyqIlIero
peLeHusl B IPUKIIAAHBIX
3ajadax

15

[IpuMeHeHne Npou3BOHOU
JUISL OIIPEJEIIEHUS CKOPOCTH U
YCKOpEHus Ipoliecca,
3aJJaHHOTO (POpPMYJION MK
rpadgukom

16

[IpuMeHeHne npou3BOHOU
IUIs1 OTIpEJIeJIEHUS] CKOPOCTH U
YCKOpEHus Ipoliecca,
3aJJaHHOTO (POpMyIION MK
rpaduKom

17

Komnozunus GyHkiuit

18

Kommnozumus pyHkimi

19

Komnozunus GyHkiuit

20

I'eomerpuueckue oopassl
YpaBHEHU Ha KOOPIAUHATHON
IIJIOCKOCTH

21

I'eomeTpuueckue o6passl
YpaBHEHU Ha KOOPIAUHATHON
IIJIOCKOCTH

22

KonTponbHas pabora:
"UccnenoBanne QyHKIIHIA C
MOMOIIIbIO TPOU3BOAHON"




23

ITepBooOpa3Hasi, OCHOBHOE
CBOWCTBO MEPBOOOPA3HBIX

24

[TepBooOpazubie
AJIEMEHTAPHBIX ()YHKIIMHA.
[IpaBuna HaxoxIeHUS
1epBOOOPaA3HBIX

25

[TepBooOpazubie
AIIEMEHTAPHBIX ()YHKIIHA.
[IpaBuna HaxoXIEHUS
1epBOOOPaA3HBIX

26

Nurerpai. I'eomerpuyeckuii
CMBICJI HHTErpajia

27

Brruncnenue onpenenéHHOro
WHTerpasa mno ¢popmyie
Hrrotona-JleliGnura

28

Brruncnenue onpenenéHHOro
MHTErpana mno gopmysie
Herorona-JleitOunia

29

[Tpumenenue uHTErpaia 1s
HaXOXKJCHUS TUIOIaaen
IUIOCKUX (DUTyp

30

[IpumeHeHne nHTErpana s
HaXO0XIeHUsI 00BEMOB
TE€OMETPUUYECKUX TeT

31

[Ipumeps! pemennit
mddepeHIranbHbIX




YpaBHEHHUI

32

[Ipumepsl pereHuit
Qg QepeHIranbHbIX
YpaBHEHUH

33

Marematuueckoe
MOJIETTUPOBAHUE PEATbHBIX
MIPOIIECCOB C MOMOIIIBIO
g hepeHIHATBEHBIX
YpaBHEHUU

34

KoHnTposbHas padora:
"[TepBooOpa3nast u uHTETpal”

35

Tpuronomerpuueckue
(GyHKINHU, UX CBOMCTBA U
rpaduxu

36

Tpuronomerpuueckue
(GyHKINHU, UX CBOMCTBA U
rpaduxu

37

Tpuronomerpuueckue
(GyHKIINHU, UX CBOMCTBA U
rpaduxu

38

Tpuronomerpuueckue
(GyHKIIMHU, UX CBOMCTBA U
rpaduxu

39

Tpuronomerpuueckue
(GyHKIIMH, UX CBOWCTBA U
rpaduxu




40

OT10op KOpHEi
TPUTOHOMETPUUECKUX
yYpaBHEHHUH ¢ TOMOLIBIO
TPUTOHOMETPHYECKON
OKPY>KHOCTH

41

OT10op KOpHEH
TPUTOHOMETPHICCKUX
YPaBHEHUIA C MOMOIIIBIO
TPUTOHOMETPHYIECKON
OKPY>KHOCTH

42

OTt60p KOpHEH
TPUTOHOMETPUYECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON
OKPYKHOCTH

43

OT10op KOpHEit
TPUTOHOMETPHUYECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

44

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

45

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB




46

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

47

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

48

KonTponbhas padora:
"I'paduxu
TPUTOHOMETPHUYECKUX
GyHKIHH.
Tpuronomerpuueckue
HepaBeHCTBA"

49

OcHOBHBIE MCTO/JbI pCHICHUS
IMOKa3aTCJIbHBIX HCPABCHCTB

50

OcHOBHBIE MCTOJbI pCHICHUS
IMOKa3aTCJIbHBIX HEPABCHCTB

51

OcHoBHBIC METOJbI PCHICHUS
IMOKa3aTCJIbHBIX HEPABCHCTB

52

OcHoBHBIC MCTOJbI pCHICHUSA
MOKa3aTCJIbHBIX HECPABCHCTB

53

OCHOBHBIE METOBI PELICHUS
JorapupMHUUECKUX
HEPABEHCTB

54

OcHOBHEBIE MCTOJbI pCHICHUS
JorapuPpMUUECKUX
HEPABEHCTB




55

OCHOBHBIE MCTOJbI pCHICHUS
norapupMHUIECKUX
HEPaBEHCTB

56

OCHOBHBIE MCTOJbI pCHICHUS
norapupMHUIECKUX
HEPaBEHCTB

57

OcHoBHBIE MCTOJbI pCUHICHUS
HppaluOHAJIbHBIX HCPABCHCTB

58

OCHOBHEBIE MCTO/bI PCHICHHA
HppalliOHAJIbHBIX HCPABCHCTB

59

OCHOBHEBIE MCTO/JbI PCIICHHA
HppalliOHAJIbHBIX HCPABCHCTB

60

OcHOBHBIE MCTOJbI pCHICHUS
HppallOHAJILHBIX HCPABCHCTB

61

['paduueckue meToab
pelieHust uppaoOHaIbHBIX
YpaBHEHUU

62

['paduueckue meToab
pereHust uppaMoOHaTbHBIX
YpaBHEHUI

63

I'paduueckue meTomp
perieHus moKa3aTeIbHBIX
YpaBHEHUI

64

I'padmueckue meToabl
peIICHUS TTOKa3aTeTbHBIX
HEPaBEHCTB




65

I'padmueckue meToan
pereHust JorapupMUIECKUX
ypaBHEHUU

66

I'padmueckue metoap
pereHust JorapupMHUIECKUX
HEPaBEHCTB

67

I'padmueckue MeToap!
pereHust JorapuPMHUIECKUX
HEPaBEHCTB

68

I'paduueckue MeTobl
pelIeHns T0Ka3aTeIbHbIX U
Jorapu(PMUUECKUX ypaBHEHUI

69

I'padmueckue metoan
pelieHus MoKa3aTeIbHBIX 1
JoTapu(PMUYECKUX YpaBHEHUM

70

I'paduueckue MeTo b1
pEeLIeHNs TOKA3aTeIbHbIX U
J0rapuPMUUECKUX
HEPABEHCTB

71

I'paduueckue MeTo b1
pEelIeHNs T0OKA3aTEIbHbIX U
JorapuPpMUUECKUX
HEPABEHCTB

72

KonrtponbHas pabora:
"HppannoHanbpHeIe,
MOKa3aTeIbHbIE U




norapupMUUEcKue
HepaBeHCTBa"

73

KomrmnekcHeie uncia.
Aunrebpanueckas u
TpUrOHOMETpHUUecKast (popMeI
3aMnyucy KOMIUIEKCHOIO YHcia

74

KommiekcHble uncia.
AnreOpanyeckas u
TPUTOHOMETpHUIECKast GOpMBI
3aIIMCU KOMIUIEKCHOTO YHClia

75

Apudmerndeckue oneparum ¢
KOMIIJICKCHBIMHU YK CJIaMU

76

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

N306pakeHne KOMITIEKCHBIX
qrcesl Ha KOOPIUHATHOM
MIJIOCKOCTH

78

N306pakeHne KOMITIEKCHBIX
YHUCeN Ha KOOPAMHATHOU
MIJIOCKOCTH

79

®opmyna Myaspa. Kopuu n-
Ol CTETeHHN U3 KOMILJIEKCHOTO
yucia

80

®opmyna Myaspa. Kopuu n-
OU CTEIIEHH U3 KOMILJIEKCHOI'O
qucia




IIpuMeHeHrEe KOMIUIEKCHBIX
YUCell IS peIeHUs

81
(bUBUYECKUX U
F€OMETPUUYECKHX 3a/1a4
82 Konrponsnas pabora:
"KoMIuiekcHble yucia"
83 HatypanbHble u 1epie urcia
84 HatypanbHble u 1enbie yncna
85 [IpuMeHeHne npu3HaKoB
JIEJTAMOCTH 1IEJIBIX YUCET
86 [IpuMeHeHne pu3HaKoB
JIEJITUMOCTH 1IEJIBIX YUCEIT
[IpumeHeHne MpU3HAKOB
87 JIEJIUMOCTH I11EJIBIX YUCEIT:
HOJ/] u HOK
[IpumeHeHne MpU3HAKOB
88 IETUMOCTH LIETBIX YHUCET:
HOJ/] u HOK
[IpumeHeHne MpU3HAKOB
89 IEIUMOCTH LIENBIX YUCET:
OCTaTKH 1O MOYJTFO
[IpumeHeHne MpU3HAKOB
90 JIEIUMOCTH LIETBIX YUCET:
OCTaTKH MO MOJYITIO
01 IIpuMeHeHHe IpU3HAKOB

ACIIMMOCTH L CIBIX YHUCCII:




anroput™ EBxinaa mis
peLIEHHUS 3a/1a4 B LIEJIBIX
YHUCIax

92

Konrponsnas pabora:
"Teopus 1enbIx yucen"

93

Cucrema v COBOKYITHOCTh
ypaBHeHUI. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-
CJIEJICTBHS

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUI. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-
CJIEJICTBHS

95

OcCHOBHBIE METO/BI PELICHUS
CUCTEM U COBOKYITHOCTEH
palMOHAIBHBIX YPAaBHEHUIN

96

OCHOBHBIE METOABI PELICHUS
CUCTEM U COBOKYITHOCTEH
MPPALMOHAIIBHBIX YPABHEHUN

97

OCHOBHBIE METOABI PELLIEHUS
CUCTEM U COBOKYITHOCTEH
MTOKA3aTEeIbHBIX YPAaBHEHUI

98

OcHoBHBIC MCTOJbI pCHICHUS
CUCTEM U COBOKyrIHOCTCﬁ
ITOKa3aTCJIbHBIX ypaBHCHI/Iﬁ

99

OcHoBHBIC MCTOJbI pCHICHUS




CUCTEM U COBOKYITHOCTEH
Jorapu(pMHUUECKUX YpaBHECHUN

100

OCHOBHBIE METO/BI PELLIEHUS
CUCTEM U COBOKYITHOCTEH
norapuMUYECKUX ypaBHEHUI

101

[TpuMeHeHHe CUCTEM K
PEIICHUIO MATEMATHUYCCKUX
3a/1a4 ¥ 33/1a9 U3 Pa3THIHBIX
o0acTeil HayKH U peaNbHOM
YKU3HU, UHTEPIIpETaLUs
HOJIYYCHHBIX PE3yJIbTaTOB

102

[IpumeHeHue cucrem k
PELIEHUIO0 MaTEMATHYECKUX
3a/1a4 ¥ 33]1a4 U3 pa3Iu4HbIX
obacTeil HayKH U peabHOM
KU3HU, UHTEpIIpETalUs
[IOJIyYEHHBIX PE3YJILTATOB

103

[IpuMeHeHne HEpaBEHCTB K
PELICHUI0 MAaTEMAaTHYECKUX
3a/1a4 ¥ 3a]a4 U3 Pa3In4HbIX
obacTeil HayKH U peanbHOM
KU3HU, UHTEpIIpETaLUs
ITOJIyYEHHBIX PE3YJIBTATOB

104

KonrtponbHas pabora:
"CucTeMsl paliMOHaJIbHBIX,
UppaIoOHaIbHBIX
MIOKA3aTeNbHBIX U




norapupMHUIECKUX
ypaBHeHUi"

PannoHanbHbIE YpaBHEHUS C

105
napameTpamu

106 PaunoHansHbIEe HEPABEHCTBA C
rnapameTpamu

107 PaunonaneHbIe CUCTEMBI €
rnapameTpamu

108 HppaunoHaiibHble ypaBHEHUA,
HEPaBEHCTBA C MapaMeTpamMu

109 HppanunoHalibHbIE CUCTEMBI C
napameTpamu

110 IlokazarenbHblE ypaBHEHUS,
HEPABEHCTBA C ITapaMeTpamMu

111 ITokazareabHbIE CUCTEMBI C
napaMmeTpamu
Jlorapudmuueckue

112 YPaBHEHUs1, HEPABEHCTBA C
napameTpamu

113 JlorapupmMuyueckre CUCTEMBI C
napameTpamu

114 Tpuronomerpuueckue
yYpaBHEHHUS C TapaMeTpaMu

115 Tpuronomerpuyeckue

HEPaBEHCTBA C TTapaMeTpaMu




116

Tpuronomerpuueckue
CUCTEMBI C ITapaMeTpaMu

117

[TocTtpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJENEN
peanbHBIX CUTYALUH C
IIOMOILBIO YPABHEHUM C
rnapameTpamu

118

[TocTpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJENEN
peanbHBIX CUTYALMH C
IIOMOILIbIO CUCTEM YPAaBHEHUI
C mapaMmeTpaMu

119

[TocTpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJENEN
peanbHBIX CUTYALHI C
MIOMOIIIbIO CUCTEM YPaBHEHUI
C mapaMmeTpaMu

120

Kontponbnas pabdota: "3agaun
¢ mapamerpamu"

121

[ToBTOpenue, 0600MIEHNE,
cucTeMaTu3alus 3HaHuH:
"VpaBHeHus"

122

[ToBTOpenue, 0600MIIEHNE,
cucTeMaTu3alus 3HaHUH:
"VpaBHeHus"

123

[ToBTOpeHME, 0600MIIEHNE,




cUcTeMaTu3alus 3HaHUM:
"VpaBuenus. CucreMbl
ypaBHEHU"

124

[ToBTOpenue, 060061IeHNE,
CHCTEMAaTH3aINsI 3HaHUMH:
"HepaBencrsa"

125

[ToBTOpeHue, 06001meHNE,
CHCTEMaTH3aINsI 3HAHUH:
"HepaBencrsa"

126

[ToBTOpeHME, 0000IIECHNE,
CHCTEeMaTH3allus 3HAHUI:
"HepaBencrsa"

127

[ToBTOpenue, 06061IeHNE,
CHCTEMaTH3aINsI 3HAHUH:
"[IponsBoaHas u eé
npuMeHexnue"

128

[ToBTOpenue, 06001IeHNE,
CHCTEMaTH3aINsI 3HAHUH:
"IIpousBoaHas u e€
npuMeHeHue"

129

[ToBTOpenue, 060061IeHNE,
cucTeMaTu3als 3HaHuH:
"IIpousBoaHas u e€
npuMeHeHue"

130

[ToBTOpenue, 06001IeHNE,
cucTeMaTH3alis 3HaHUH:




"NHTerpan u ero
npuMeHeHue"

131

[ToBTOpenue, 060061IeHNE,
CHCTEMAaTH3aINsI 3HaHUH:
"OyHkuun"

132

[ToBTOpeHME, 0000IIECHNE,
CHCTEeMaTH3allus 3HAHUI:
"OyHkun"

133

[ToBTOpeHME, 0000IIECHNE,
cUCTeMaTHh3alis 3HAHHMH:
"OyHkun"

134

HrtoroBasi KOHTPOJIbHAsI
pabota

135

HToroBast KOHTpOJIbHAS
pabota

136

[ToBTOpenue, 06001IEHNE,
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10

I[TPOI'PAMME

136
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YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHAIKN3a, T€OMETPHSL.
Anrebpa u Havasia MaTremaTuueckoro ananusa, 10 knacc/ Komsrua FO.M.,
Tkauera M.B., ®enopora H.E. u npyrue, AkiimoHepHoe 00IIIeCTBO

((H?)I[&TCJII)CTBO «HpOCBGHIGHI/IC»

METOJNUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA
Metoauueckue pekomeHaauuu, Airedpa 1 Hayajla MaTeMaTHYECKOI0 aHaln3a,

10 xnacc, H.E. ®enopora, M.B. TkaueBa

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

DnekTpoHHas (hopMa yueOHHKOB - TUIIEPTEKCTOBBIC AHAJIOTH YU€OHUKOB Ha
ABTOHOMHOM HOCHUTEJE ¢ HA0OPOM CChUIOK K TEMaM Y4eOHHKOB Ha
AIIEKTPOHHBIE 00pa3oBaTeNLHBIC pecypchl Ha mopraie WWw.fcior.edu.ru
[Tocobue ajist moarotoBku k EI'D ¢ koMmakT-1uckom (3JIEKTpOHHAs
MHTEpaKTUBHAS Cpea JJil TPEHUPOBKU M CAMOIIPOBEPKU ISl MOATOTOBKH K
EID).

VY4ebHoe mpakTUyecKoe NocoOue (3MEKTUBHBIA KYpC MEXIPEIMETHOTO
COJICpKaHUS)

«BBeneHue B cucTeMy aBTOMaTU3UPOBAHHOTO IPOEKTUPOBAHUSD C KOMIIAKT —
JUCKOM (MHTEPAaKTUBHOM Cpeioil 00yueHUs YEPUECHHIO Ha MPUMEPE U3BECTHOU
POCCHIICKOI CUCTEMBI aBTOMAaTU3UPOBAHHOTO MpoekTupoBanus AJIEM) ¢

METOAUYCCKUM II0COOMEM H OTKPBITBIM 3JICKTPOHHBIM IMTPAKTUKYMOM

(http://bz.ru/files/6770/).

JlonOTHUTENBHBIE PECYPCHI AJIs1 OpTaHU3alld BHEYPOUHOH AEATEIBLHOCTH 1O



BBIOOPY yUaIIuXCs:

9JICKTUBHBIC KYPCBI 110 MAaTCMATHUKC
http://metodist.Ibz.ru/iumk/mathematics/ec.php

HHTCTPUPOBAHHBIC ITPOCKTHI 10 MATCMATHUKC U I/IH(l)OpMaTI/IKe
http://metodist.lIbz.ru/iumk/informatics/ec.php

Bcepoccuiickas onuMnuaga MKOJIbHUKOB IO MATEMATUKE
http://old.math.rosolymp.ru/

KOJIJIeKI_[I/ISI HHTCPAKTUBHLIX MYJIbTUMEANA-KOMIIOHCHTOB JIA pa6OTBI Ha
MHTEPAKTUBHOU Nocke «Maremaruka: crepeometpust, 10-11 kmaccesr qis
Windowsy http://physicon.ru/courses/catalog/30/36/320/2637/
Metonnueckue Matepuaisl Kadeapbl TEOPUU U METOJIUKU O0yUEHHUS
marematuku MIIT'Y http://www.mpgu.edu/abitur/mat.htm
Metonnueckue Mmatepuansl Kadeapbl IPUKIaJHON MaTeMAaTUKHU (aKyIbTeTa
MH(})OPMATMOHHBIX TEXHOJIOTUH MOCKOBCKOIO TOPOACKOTO IICUXOJIOTO0-
nenarorudyeckoro yuusepcurera (MITIITY)
http://www.mgppu.ru/education/high/fit/index.php.

DIEKTPOHHOE METOUYECKOE MPUITOKEHHE:

CETEBbIE aBTOPCKHE MacTepckue B popme caiitoB HTEepHETE C
METOJANYECKUMU PEKOMEHAALMIMU, BUACOJIEKIMSIMU U JIEKTPOHHOU MOYTON U
dbopyMoM 11JisE CBOOOHOTO OOIIIEHUS C aBTOPCKUM KOJUIeKTUBOM Y MK
YUUTENEN U POAUTENEH

http://metodist.lbz.ru/authors/matematika/3/
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