


MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hauaida MaTeMaTHUYEeCKOTO
aHanu3a» 0a3oBoro ypoBHs s oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YyYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 0OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTh OOIIEKYJIbTYPHOTO, IMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayana MaTeMaTHYECKOTO aHajW3a» SIBISETCA OJHUM U3
HamOoJiee 3HAYMMBIX B MPOTpaMME CTapUIed IIKOJbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECleYuBaeT HHCTPYMEHTaJIbHYIO 0a3zy I M3yuyeHus BcCeX
€CTECTBEHHO-HAYYHbIX KYPCOB, a C JIpyroi CTOPOHBI, OPMHUPYET JOTUYECKOE U
aOCTpaKTHOE MBIIUICHUE Yy4Yalluxcsi Ha YpPOBHE, HEOOXOAUMOM JUJISi OCBOCHHS
KypcoB HWH(OpPMaTHKH, OOILIECTBO3HAHUS, HCTOPUH, CIOBECHOCTH. B pamkax
JJAHHOI'O0 Kypca y4alllMecsl OBJAJECBAIOT YHUBEPCAIBHBIM S3bIKOM COBPEMEHHOU
HayKH, KoTopasi (GOpMyJIUPYET CBOM TIOCTHKEHUSI B MaTEMaTHUECKOH opme.

Kypc anreOpsl 1 Hauan MaTreMaTUueCKOTo aHajdnu3a 3aKJIaJbIBAET OCHOBY IS
YCHEIIHOTO OBJAJCHHUS 3aKOHaAMU (PU3WKH, XUMUHU, OHOJIOTMH, MOHUMaHUS
OCHOBHBIX TEHJICHUUWA SKOHOMUKM U OOIIECTBEHHOW >KU3HU, TO3BOJISIET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSAX,
YBEPEHHO HCIIOJIb30BaTh UX B IIOBCEIHEBHOM XKU3HU. B TOXE Bpems OBIIafeHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTMMH MAaT€MAaTHYECKHUMH KOHCTPYKUHSIMHU
pa3BUBAaET YMEHHE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOJIb30BaTh 0000IEHNE U KOHKPETU3alMI0, a0CTparupoBaHue u
aHaJIOTHI0, (POPMUPYET KpEaTUBHOE M KPUTHUECKOE MbIlUIeHHE. B xone n3ydyenus
anreOppl M Havall MATEMaTHYECKOTO aHajdn3a B CTapiield IIKOJE ydJalluecs
MOJYy4YalOT HOBBIM ONBIT PEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOTO
MTOCTPOCHUSI MAaTEMaTUYECKUX MOJEIEH pPEalbHbIX CHUTYallMi M WHTEpPHpETalun
MOJYYEHHBIX  PEUIEHUM, 3HAKOMSTCA C  I[PUMEpPaMHM  MaTeMaTHYECKHX
3aKOHOMEpPHOCTEH B TIPUPOAEC, HAYKE M B MCKYCCTBE, C BBIJAIOIIMMUCS
MAaTEMATHYECKUMHU OTKPBITUSMU U UX aBTOPAMMU.

Kypc oOnagaer 3HAYMTENBHBIM BOCHUTATENBbHBIM MOTEHIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uyepe3 y4eOHbId MaTepual, CoCOOCTBYIOUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHS, TaK W dYepe3 crneuuduxky ydeOHON AesaTenbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPAIIMX BHUMaHUS U OTBETCTBEHHOCTH 34 ITOJYYEHHBIA PE3YJIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hauyajia MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAeT
CIIEAYIOIIME COAECP/KATEIBHO-METOIUYECKME JUHUK: «HUucna M BBIYKCICHUS,
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKoro aHanuza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOIUYECKUE JIMHUM H3Y4alOTCAd Ha MPOTSHKEHUU JABYX JIET
oOy4eHHs B CTaplllel IIKOJIe, €CTECTBEHHO JOIOIHSIS JIPYT JIpyra U MOCTENEHHO
HAChIIAsICh HOBBIMM TE€MaMHU W pasfaenaMu. JlaHHBIA Kypc  SBISIETCSA
WUHTErPATUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak yuwamuecs OBIaJeBalOT BCE Oolee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTEIbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHWA, IOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEeMaTHUECKOTI0 aHaIN3ay, JUIsl PEIIEHUS] CaMOCTOATEIbHO C(HOPMYIMPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NIOJIYYECHHBIN PE3YIIbTAT.

CopnepxaTenbHO-MeTOANYECKass TUHUA «HUucna W BBIYMCIEHUS» 3aBEpIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOM mikojie. B crapmieli mikoise oco0oe BHUMAaHHE YJEISETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amuCH ACHCTBUTENBHOTO YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecss NOJYYarOT HABBIKM TNPUONMKEHHBIX BBIYMCICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCIIaMH, 3alMCaHHBIMU B CTaHIapTHOH dopmMme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKEHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANU3YETCS HA TMPOTSIKEHHH BCETO
oOydyeHHs] B CTaplled IIKOJIe, TMOCKOJIbKY B KaXJOM pas3feie MporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PAalUOHAIBHBIX, WUPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [loiydeHHbIE yMEHNS UCTIOJIB3YOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3ajlad W 3a7ad Ha
HAaXOXXJEHUE HauOONBIINX W HAUMEHBIINX 3HadeHud Qyukuu. JlanHas
colepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opmupoBaHHe YMEHUU
BBIMIOJHATh pacuy€Tbl 1Mo ¢opMynaM, MpeoOpa3oBaHUS IENbIX, PalUOHAIBHBIX,
UppAIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJWUT  JaJIbHEWIee  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTPAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MEPEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEIOBATEIbHOCTD U3y4YeHUs MaTepHaia. N3yuyenue CTEIEHHOM,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4EOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpu »ToM OosbllIOE BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Martepuan 3Tol cofepKaTeIbHON JTUHUN HAIlEJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, IIO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M ciioBecHoOU. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havana mMareMaTM4ecKOro aHaiu3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUEHUS, BBIYUCITH MUIOMAAn (Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTYyaluH,
HAXOXKJEHUSl HAWY4YlIero pEHieHHUs B MPUKIAAHBIX, B TOM YHCIE COIMAJIBHO-
HPKOHOMHYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHan3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaTbHO-IOTMUECKOr0 U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMHM pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHKE U HuckycctBe. OOywarommecss y3HAIOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

CopnepxaTeapHO-MeToANYeCKas JIUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
MPEACTABIICHUS MPOHU3BIBAIOT BECHh KypC WIKOJIBHOM MAaTEMATUKU M IMPEIJIararoT



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIH S3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbl MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMHUPOBATH HABBIKU [TOCTPOECHUSI MOJIEJIEN PEAJIbHBIX CUTYAallUil, HCCIIET0BaHUS
TUX MOJEJIEH C NMOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
MHTEPIIPETALNN MOTYYECHHBIX PE3YyIbTaTOB. Takue 3ajjaHusl BIUIETEHBI B KaXIbld
U3 Pa3JeNIoB IPOrPaMMBI, IOCKOJIBKY BECh MaTepHall Kypca IUPOKO UCIOJIb3YETCS
JUISL pellieHUs] PUKIAAHBIX 3a1a4. [Ipu penmeHnn peanbHbIX MPAaKTHYECKUX 3aaad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAJIOTHIO, 0000IATh U KOHKPETHU3UPOBAThH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHu3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AnredOpa M Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miaHe Ha W3ydeHHE Kypca anreOpbl M Havyal MaTEeMaTHYECKOTO
aHanun3a Ha 6a30BOM ypoBHE OTBOAUTCS 2 yaca B Heaento B 10 knacce u 3 daca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 dacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

PanmonaneHpie umncia. OOBIKHOBEHHBIE U JAECSITUYHBIE JPOOU, IMPOLIEHTHI,
OECKOHEYHbIE  IepHoauYeckue  ApoOu.  ApupMeTHYecKHe  omepanuu ¢
palMoOHaIbHBIMU YUCIIAMHU, TPE00Pa30BAHNS YUCIOBBIX BeIpakeHUi. [Ipumenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1a4 U3 Pa3IudHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JlelictBuTenpHble 4nciia. PalnMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauudd ¢ JACUCTBUTENbHBIMU uHciaMu. [lpubGnmxénnbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA NPAKTHUYECKUX 3a4a4 U IPEACTaBICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJlbHOM  crTemeHu.  JleWicTBus ¢
apru(pMETUIECKUMH KOPHSMH HaTypaJIbHON CTEIIEHHU.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue uensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHUM.

[IppuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTel HAyKH U pealbHOM KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amanus Gyskmuu. [paduk  QyHknuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi Qynkunu. Hymn pyskumu.
[TpomesxyTkH 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

CrenenHast (pyHKLHS C HATYypaJIbHBIM U LIEJIBIM NOKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHs N-0i CTEHICHH.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccui. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysna CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECcCHH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jlumarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHACEIT.

CrteneHb ¢ pallMOHAIBHBIM TToKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COACPKATUX JIOTaApU(DMBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

Cucrembl TMHEUHBIX YpaBHEHUM. PellleHne NMPUKIIAIHBIX 3a/1a4 C MOMOIIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeil HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oyukrus.  [lepuomuueckne  dyHknuu. [IpomMexxyTku  MOHOTOHHOCTH
bynkuud. MakcuMymbl 1 MUHUMYMBI (QyHKUMU. HaunOonblllee u HauMeHbIIee
3HaueHHe (PYHKIIMHU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKIINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayana MaTeMaTH4eCKOro aHajamu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IpousBonnas  ¢yakuuu. [eomerpudyecknii u  QU3NUECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MPOU3BOJAHON CYyMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne mpou3BOAHON K MCCIENOBAHHUIO (DYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIEero pElEHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (usmdeckuid cmbicia. Boluucienue
uHTerpana no gpopmyne Hetorona—IJleiiOnuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/IH Clacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSA MPOTPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETrOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHHM,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYrUX HayKaxX, TEXHOJOTrusX, chepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOTO OYayIIETO.

DcTeTU4eCcKOe BOCIIUTAHUE:!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCIIPUUMYHMBOCTBIO K MAaTEMaTHYECKUM aclieKTaM pa3InyHbIX BUIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTEeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHIX CIIOPTHUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocUTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTUYECKHX 33/1a4 MATEMAaTUUECKON HAPaBICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpUEHTaluel Ha NMPUMEHEHHE MAaTeMaTHYEeCKUX 3HAHUU JJIs pelIeHUs 3anady B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOIIEN CPEIbl.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM W  OOUIECTBEHHOM  MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl UYelIOBEYECKOM MAeATEeIbHOCTH, JTaloB €&
pa3BUTHUS M 3HAYUMOCTH ISl PA3BUTUS UMBWIN3ALMHU; OBJAICHUEM SI3BIKOM
MaTeMaTUKM M MaTEeMaTUYECKOM KyJIbTYpOHl KaK CpEICTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIATH IMPOEKTHYI) M HMCCIEAOBATEIBCKYIO NESITEIbHOCTD
WHJMBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  nosmasamenvHvle  Oeticmeus, — obecneuugarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYJCamwe2o  Mupa;  npumeHeHue  J102UYeCKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MATEMATHIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpeCeICHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUpOBaTH MW  NPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM IS BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUHA (MPSMBIE W OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3agauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbCcKue JeHCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyapoBaTh BOMPOCH], (UKCHPYIOIIHME MPOTHBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBaTh HWCKOMOE U  JaHHoe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSITEIIbHO CIUUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAaHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISBJIATH AePUINTH MHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX IJIsi OTBETA
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHaIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IMyYHBIX BUAOB U (OPM IMPEICTaBICHMUS,

CTPYKTYpPUPOBaTh UHPOPMAIUIO, MPEJCTABIATh €€ B pa3InYHbIX Qopmax,
WLTIOCTPUPOBATH TpaduiecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvuvie  KOMMYHUKAmMUGHble  Oelicmeus,  0Oecneuusaiom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0JI€ 00CYKIEHUS 3a7]aBaTh BOIPOCHI 10 CYIIECTBY OOCYKIAEMON TEMBI,
poOJIeMBI, pelIaeMoi 3a/1auM, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACHs, CBOM BO3PAKECHMUS,
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMaHJIHOW U
WHIWBUTyaIbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4; TPUHUMAThH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4i, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIQJeTh CHOCOOAMM  CaMOMPOBEPKH, CAaMOKOHTPOJIA Tmpolecca u
pe3yJsbTara pelieHuss MaTeMaTHYeCKON 3a/1a4H;



e TMPEABUACTH TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPH PEILICHUH
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOSATENBCTB, TAHHBIX, HAWIEHHBIX OLUINOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHMBAThb COOTBETCTBHE pe3yjbTaTa ILEJIW U YCIOBUAM, OOBSCHSTH
IIPUYUHBI JTOCTHIKEHHUS WIM HEIOCTHXKECHUS PE3YJIbTAaTOB ACATEIBLHOCTH,
HAXOAWUTh OMUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTo Kypca «Anredpa ¥ Hadajga MaTEMaTHYCCKOTO aHAIH3a»
Ha YpOBHE CpEIIHEro OOIIero oOpa3oBaHUs JOJDKHO 00ECIEeUMBATH JOCTUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAS U JECSATUYHAsS APOOb, IPOIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJIBIM IOKa3aTesIeM; CTaHJapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCH NEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUSMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOIO YIJIA,;
UCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIbHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoinonHsATh mpeoOpa3oBaHus ILENbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIDQKEHUW M  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalIMOHAIBHBIX U
VppaLMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEIICHUSA MAaTEMAaTUUECKUX 3a1a4
¥ 3a71a4 U3 pa3IMYHbIX 001acTell HAyKH U PeaJIbHOM KU3HU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKECHUsI, YPABHCHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
MOCTPOCHHBIE MOJICIIU C MCIIOJIb30BAHUEM arapara anreopsl.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (PYHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBarh NOHATUAMU: YETHOCTh W HEUETHOCTh (YHKUUHU, HYJIU
GyHKIHUU, TPOMEKYTKHA 3HAKOMOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 115 pellieHUs] ypaBHEHUH.

CrpouTth M ynTaTh TpaUKu JUHEWHON (PYHKIUMU, KBAAPATUYHON (DYHKIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTeIEM.

Hcnonp3oBath rpaduku (QyHKUMHA Ui HMCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTth MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
reOMETPUYECKAsl IIPOrPECCUM.

OmnepupoBaTh NOHATUAMH: OECKOHEUHO YOBbIBaOLlas Te€OMETpUYecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKON MPOTPECCUH.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOIPECCUN IS PEIIEHUS
peanpHbIX 3a7a4 NPUKIAIHOIO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMU HAaJl MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — anmapar il ONHCAHUA
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIECHUH 33a4ad M3 APYTUX Y4eOHbIX
IIPEIMETOB.

OnepupoBatb NOHATUSAMMU: ONpeIEIICHHUE, Teopema, CIECTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IE€J0€ YHCIO; HCHOJIb30BaATh
MPU3HAKU JICJIMMOCTH LEIbIX YUCEN, PA3JI0KEHUE YHCIIAa Ha MPOCTHIE MHOXKUTEIN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHSATUEM: CTENIEHD C PAIMOHAJIBHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATHUSMU: JOTapu(pM UYHCIIA, NECATHUYHBIE W HATypajJbHBIC
Jorapu@mel.



YpaBHeHMS U HEpaBeHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I 1peoOpa3oBaHUs  BBIPAXKECHHIA,
ONEPUPOBATH MOHATUSAMM: IMOKA3aTEIbHOE YPAaBHEHHWE M HEPABEHCTBO; pEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JOrapu(msbl;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTe pemenys NpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILCHHE;
UCIIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUH ISl pELICHUS IPAKTUYECKUX 3aa4.

HaxoauTp penreHns: NpoCTENIINX CHUCTEM U COBOKYITHOCTEW PalMOHAJIBHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara aareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MNOHATUSAMH: NepuoAnYecKass  (QYHKUHS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OHKCTpeMyMa (yHKuMH, Hauboibliee U
HauMEHbIlIee 3HAUYCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIEeI0BAHUS (PYHKIMU, 3aJJaHHOUN rpaduKOM.

OnepupoBaTh MOHATUAMM: TpadUKU MOKA3aTENbHOH, Jorapupmuyeckon u
TPUTOHOMETPUUECKUX (PYHKIMH; N300paxaTh UX Ha KOOPAWHATHOM IIJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHUMN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBath rpaduikd (QyHKIME JUIsI  MCCIEIOBAHMS IPOIECCOB U
3aBHCUMOCTEH U3 IPYrUX y4eOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAST (QYHKUHUS;, TPOU3BOAHAS (QYHKLNH;
MCITI0JIb30BaTh FTEOMETPUUYECKUMA M (PU3UUECKHUI CMBICI MPOU3BOIHON JIsl pelIeHuUs
3a1ad.

HaxoauTs npon3BOAHbBIE 2JIEMEHTAPHBIX (PYHKIIMA, BHIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh NPOU3BOAHYIO IJIs UCCIENOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKIACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OmnepupoBaTh MOHATHSMHU: TIEpBOOOpa3Has U HUHTErpaji; MOHUMATh
reOMEeTpUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.



HaxonuTe mepBoOOpas3HbIe 3JIEMEHTApHBIX (DYHKIIHIA; BBIYHACISTH HHTETPAI
no popmyne Herorona—Jleibuuia.

Pemrate mpukiagHbIC 33124, B TOM YHUCIE COLMATBHO-YKOHOMUYECKOTO U
(u3MUECKOTO XapakTepa, CpeACTBAMH MATEMAaTHYECKOTO aHATU3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM dueKkTpoHHbIe (LN (pPOBbLIE)
n/n NMPoOrpaMmblI Bcero Koutpobire o0pa3oBaTesbHbIE PecypChl
padoThI
MHoecTBa pallHOHAJIBHBIX U
1 JICUCTBUTEIIbHBIX Yncesl. PalioHanbHbIe 14 1
YpaBHEHHUS U HEPABEHCTBA
5 @ynkuuu u rpagpuky. CTeneHsb ¢ LeabM 6 0
[OKa3aTeieM
3 Apudmerndeckuii KOpeHb N—0i CTETICHHU. 18 1
WpparnmonansHble ypaBHEHUS U HEPABEHCTBA
Dopmyisl
4 TpUroHOMETpHUH. T pUroHOMEeTpHUUYECKre 22 1
ypaBHEHUS
5 [TocnenoBarenbHOCTH U MPOTPECCUH 5 0
5 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 3 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4




11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB M TeM dueKkTpoHHbIe (LM (POBbLIE)
n/n MPOrpaMMbl Bcero Kontpoaivie o0pa3oBaTebHbIe PeCypChI
padoThI
CreneHb ¢ paliOHAILHBIM TTIOKA3aTENIEM.
1 [TokazarensHas pynkus. [TokazaTenpHble 12 1
YpaBHEHHsI ¥ HEPAaBEHCTBA
Jlorapudmuueckas GyHKIUS.
2 Jlorapudmuueckue ypaBHEHUS U 12 0
HEpaBEHCTBA
Tpuronomerpuveckre GyHKIUU H UX
3 rpaduku. TpuroHomeTprudecKkue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne Mpon3BOgHON 24 1
5 WHTerpan u ero npuMeHeHus 9 0
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble 1 1ienbie yncia 6 0
3 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 18 5
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
No Tema KonnuectBo [IpenmetHOE conepkanue XapakTepucTka JlaTa npoBeieHus
YacOB B HEJEIIO (B coorBercTBUU ¢ OPII JIEATETBHOCTH
2 3 cChLIKA) 0ByHAIOIIHXCs Mnau | dakTMyeckm
I'naBa 1 | JleiicTBUTe/IbHBIE 26 30
4HuCiIa
1-4 IloBTOpenune MmaTepuaJa 4 4 PanmonansHele yncna. BeimoanaTe
3a 7-9 Kjacchl. O6LIKHOBCHHBI€ U JECATUYHBIC apI/I(bMCTI/I‘-IeCKI/Ie ornepanun
JPOGH, IPOIEHTEL. ¢ PAITHOHATLHEIME H
ApHdMeTHYECKHIE OTIepAIHH C JeHCTBUTEIHHBIMH YHCIIAMH.
palOHATLHEIMHA 1HCIIAMH, OnepupoBaTh NOHATHAMH:
npeoOpa30BaHUs YHCIOBBIX TOXJIECTBO, yPABHEHHE,
BBIDOKCHUH. YPaBHEHHE, KOPEHb | yepaBeHCTBO; LIEOE H
ypasuenus. Hepasenctao, panMoHaIbHOE YPABHEHHE,
pelieHre HepaBeHCTRa. HEPABEHCTBO.
IIpumMeHeHne ypaBHEHUH K
PEILICHUI0 MaTeMaTHYECKHX 3a/1ad. TIpuMeHsATh ypaBHEHU K
PELICHUI0 MaTeMaTHYECKUX
3a1ad.

5. BxogHast KOHTpOJIbHAA 1 1 [IpuBoanTH, pa3zbuparts,
pabora. OLICHUBATh Pa3JINIHBIC

CIIOCOOBI perIeHus 3aJaHui,
3aMMUCH PELIEHUM.
Ocy1ecTBIATh
CaMOKOHTPOJIb.

6. MHOKeCTBO, OTepaIH HaJl 1 2 MHoxecTBO, onepaiuu Haj OnepupoBaTh MOHATHSIMU:
MHO>KECTBaMH. MHOXECTBaAMH. ZII/IanaMMI)I paluMoHaJIbHOE YMCIIO,
Juarpammbl Diinepa—BenHa. PauponanbHbie JeWCTBUTEIBHOE YUCIIO,
Oiinepa—BeHHa. (ctp.387) upcia. OGHKHOBEHHEIE H O0OBIKHOBEHHAs IPOOH,

7-8. Ilenble u panioHanbHbIE 2 2 AECATUYHbIE IPOOH, NPOLIEHTBI, ACCATHHAs APOOE,
area. OBLIKHOBEHHBIE H OECKOHEYHBIE TIEPHOIUIECKUE HPOTICHTBI.

JeCATHYHbIE ApO6H, npobu. Apupmernaeckue BroimoansTe
MPOIEHTHI, OECKOHEYHBIE OICpalllK € paliiOHAJIbHBIMU apugMeTHIecKHe onepaLun




NEePUOJNUECKHIE APOOH.

9-10.

Apudmerndeckne
oTeparuu ¢
paIoOHANbHBIMH YHCIIAMH,
peoOpa30BaHUs YNCIIOBBIX
BBIPAKECHUN.

11-12

JlelicTBUTENbHBIE YUCIA.
Apudmernueckue
ONEpAaLNH C
JIEUCTBUTEIbHBIMU
YUCIaMHU.

13-14

Apudmermaeckas u
reoMeTpuuecKast
nporpeccuu. beckoHeuHo
yOBIBaromas
reoMeTpuyecKast
POTPECCHsl.

15-16

CyMMma GeCcKOHETHO
yOBIBaroOIIeiH
reoMEeTPUUYECKOU

POTPECCUH.

17-18

[IpubnmxEnnsie
BBIUMCJICHUS, TIPaBUjIa
OKPYIJICHUS, IPUKUIKA U
OIICHKA pe3yJibTaTa
BBIYHCJICHUM.

19-23

Apudmerraeckuii KOpeHb
HaTypaJbHOMN CTEIEHH.
JleiicTBus ¢

YHCIIaMu, TPeoOpa3oBaHMs
YHCIIOBBIX BBIPAKECHUI.
[Tpumenenue apobeit 1 MPOLEHTOB
JUTSL pellIeHUs IPUKJIaAHbIX 3a7a4
Y3 pa3IUYHBIX OTpacieil 3HaHu 1
peabHOM KU3HHU.
JlelicTBUTENbHBIE YUCIIA.
PanmonansHeie u
VppalOHAIbHBIE YUCIIA.
Apudmernueckue onepamun ¢
JIeHCTBUTEIHHBIMHU YHCITAMHU.
Apudmermaeckas u
TE€OMETPHUUYECKas POTPECCUM.
BeckoneuHo yObIBaromas
TEOMETPHYECKas IPOTPECCHsI.
Cymma 0ecKOHedHO yOBIBaIOIIeH

T€OMETPUYECKON IPOrPECCUU.
[MpubnmxEHHBIE BEIYUCIICHHS,
MIpaBHJIa OKPYTJICHUA, IPUKUIKA U
OILICHKA Pe3yJIbTaTa BEIYUCICHUN.
Apudmernueckuii KOpeHb
HaTypajibHOU cTenenu. [JefcTBus ¢
apuPMEeTHIECKUMH KOPHIMH
HaTypajJbHOU CTENEHHU.

CrerneHs ¢ LeIbIM TTOKa3aTeIeM.
CrarnmapTtHas ¢popMma 3amvcu
JIECTBUTEIBHOIO YHCTA.
Hcnonb3oBanue noaxoasuieit
(OpMBI 3aIHCH JISHCTBUTEIHHBIX
YyCeN M pelIeHUs IPaKTUIECKUX
3a/1a4 U IPECTaBICHUS JaHHBIX

C pallMOHAJbHBIMU 1
JeHCTBUTEIHHBIMU YHCIIAMH;
npuOIMKEHHBIE
BBIYUCIICHHS, HCTIOJB3YS
MPaBUIIA OKPYTIICHHUSL.
IIpeoOpa3oBbIBATH IICTBIC U

panroOHAJIBHBIC BBIPAXKCHHS .

OmnepupoBaTh NOHATUSIMH:
M0CJIeI0BATENBHOCTD,
apudmernyeckas u
reoMeTpuyecKas
IIPOTPecCHy; OECKOHEYHO
yObIBaroIIast
reoMeTpruecKas
MIPOTPeccHsi, CyMma
OCCKOHEYHO YOBIBaOIICH
reOMETPUYECKOMN
IIPOTPECCHH.

3anaBaTth
MOCTIeIOBATEILHOCTH
Pa3IUYHBIMH CIIOCOOAMU

JeaTh NPUKAAKY H
OlIeHKY pe3yibTara
BBIYMCIICHUH.

DopMyIHPOBATD,
3anuchbiBaTh B
CHMBOJINYeCKOil hopme u




apuPMETUICCKUMHU
KOPHSIMU HaTypanbHOU
CTETEHH.

WIJIIOCTPUPOBATH
npuMepamMu CBOMCTBA KOPHS
N-0M CTENEHMU.

BeIinoHATHL
peoOpa3oBaHUS
HppanoOHaIbHBIX
BBIPAKCHUM.

24 CreneHs ¢ LenbM 1 2 OnepupoBaTh MOHATHIMU:
nokasareneM. CTannapTHast CTEIIEHb C LEIbIM
¢dopma 3amnmcu ITOKa3aTeNeM.
JIEUCTBUTEIILHOIO YHCIIA. BbInoaHaTh

npeodpa3oBaHUsA CTCICHEN
C LIEJIBIM TOKA3aTeNIeM.

25 Hcnonb3oBanue 1 1 Hcnoan3oBaTh
NoaX0IsIeH POPMBI CTaHIapTHYIO popMy 3amucu
3aIUCH JCHCTBUTEIBHBIX JNEeHCTBUTEIBHOTO YHCIIA.
YHCceN VIS PeIICHHS
MPaKTUYECKUX 3a7a4 U
NPEACTaBICHHUs JAHHBIX

26 Konrpoannas padora no 1 1 [IpuBonuTs, pa3duparts,
Teme "MHoOXecCTBa OLICHUBATb PA3JIUYHbIE
palrOHANBHBIX U CHOCOOBI peleHus 3a1anuii,
JeHCTBUTEIBHBIX YUCE]. 3aIlUCH PELICHUH.
Apudmerrueckuii KOpeHb OcyniecTBiIsATh
HATYpaJbHOW CTETICHH. CaMOKOHTPOJIb.

CreneHs ¢ 11eJIbIM
nokaszaresieM'.
I'maBa 2 | Crenennasi pynkuus 16 21
27-28 OyHKIHSI, CITOCOOBI 2 3 OyHKIHA, CIOCOOBI 3aTaHUs OnepupoBaTh MOHATHIMH:

3a/1aHus QYHKIIHY.
CrenenHas QyHkuus, eé
CBo¥icTBa U Tpaduk
(O6umacth onpenencHus |
MHO>KECTBO 3HAUCHHIA
bynknun. Hynu dyHkmm.

¢ynkuun. I'paduk pyHkunm.
B3aumuO 00paTHbIe QYyHKIHH.
OO6macth onpenencHus 1

MHOJKECTBO 3HAYCHHUH (DYHKITHH.

Hymu ¢pynkuuu. [Ipomexytkn
3HAaKOIOCTOSIHCTBA. YETHBIE U

¢$yHKUUS, criocoObl 3a0aHus
(dhysKIMH, 001aCTh
OTIpEJIeIICHHSI U MHOXKECTBO
3Ha4YCHUH (pyHKIHH, TpaduK
(hyHKIIUY, B3aMHO
obpaTtHbie QyHKITHH.




[TpomexyTkn HeuéTHbIe (DYHKINU. CTpouTthb M UMTATH TpaduK
3HAKOIIOCTOSIHCTBA). CrenenHast QyHKIINSA C CTETICHHOM (PyHKIINH C
HaTypalbHBIM U LIEbIM LEJIBIM MTOKa3aTeNeM.
29 B3aumno oOpartHbie 1 2 P .
F— nokazareneM. E€ cBoiicTBa n Hcnoab3oBaTh rpaduku
Y - rpaduk. CBoiicTBa 1 rpadux (hyHKIUI TS KCCIeTOBAHUS
30 YETHbIE U HEYETHBIE 1 1 KOpHS n-0i creneHu. Pemenue MPOIECCOB U 3aBUCUMOCTEMN
byHKLIUH. MppalrOHANbHBIX YPAaBHEHUN U [IPH PELICHUH 3aa4 U3
. HEpaBEeHCTB. MeTO/ HHTEPBAJIOB. JpYyTUX Y4eOHBIX TPEAMETOB
31-32 CpoiicTBa 1 rpad)uKk KOPHS 2 2 p p pyTux yue p
. U peaIbHOMU JKU3HHU.
N-O# CTENeH!.
PemiaTe OCHOBHBIE THIIBI

33-34 PaBHOCUIIbHBIE ypaBHEHHUS 2 3 UPPaLMOHATBHBIX
Y HEPABEHCTBA. YpaBHEHUH U HEPABEHCTB.

35-38 WpparmmonansHbie 4 5
yYpaBHEHHUSI.

39-41 HppanmonansHbie 3 4
HEpPaBEHCTBA.

42 Konrpoannas padora no 1 1 [IpuBonuTs, pa3duparts,
Teme "CreneHHas OLICHUBATb PA3JIUYHbIE
¢$yHKUUS. CHOCOOBI peleHus 3adaHuil,
UppauroHansHbie 3alUCH pPEeLICHUH.
YpaBHEHUS U Ocy1ecTBisTh
HepaBeHCTBa'. CaMOKOHTPOJIb.

I'maBa$S | Tpuronomerpuueckue 14 25
(opmybl

43 Pannannas Mepa yria. 1 1 CuHyC, KOCUHYC Y TaHT€HC OnepupoBaTh NOHATHIMU:

YHCIIOBOTO apryMeHTa. APKCHHYC, | CHHYC, KOCUHYC M TAaHT€HC
44 IToBOpOT TOUKH BOKPYT 1 2 pPry p ye Yo Y
apPKKOCUHYC, apKTaHTE€HC MIPOU3BOJIBHOTO YIJIa,
Hayaya KOOpUHAT.
YHCIIOBOTO apryMEHTa. WCTIOJIB30BaTh 3aITUCh

45 OnpeeneHue cuHyca, 1 2 Tpuronomerpuueckast MIPOU3BOJILHOTO yIJia Yepes

KOCHHYCa M TaHIeHca yria. OKpYKHOCTh. Onipeienienue oOpaTHbIe
TPUTOHOMETPUYECKUX (PYHKITUI TPUTOHOMETPUYECKHUE
46 3HaKM CHHYyCca, KOCUHYCA U 1 2 P P by P P
YHUCIOBOTO apryMenTa. ToxkaecTBa | GyHKIUH.
TaHIeHCa.
Y TOXKJCCTBECHHBIC BbinosiHsaTh

47 3aBHUCHMOCTh MEXIY 1 2 npeobpazoBanus. [IpeoOpazoBanue | mpeodpazoBaHust

CHHYCOM, KOCHHYCOM U TPUTOHOMETPUYECKUX BBIPAKEHUH. | TPUTOHOMETPHUYECKUX




TAHI'€HCOM OJHOT'O U TOT'O
e yria.

OCHOBHBIE TPUTOHOMETPUICCKHEC
(hopMyITBI.

BBIPaKCHUM.

48 Tpuronomerpuueckue 1 2
TOXKAECTBA.
49 CuHyC, KOCHHYC U TaHTEHC 1 2
yIJIIOB ¢ U — Q.
50-51 DOpMYyITBI CIIOKCHHSI. 2 3
52 CuHyC, KOCHHYC U TaHTEHC 1 2
JIBOMHOTO yria.
53 CuHyC, KOCHHYC ¥ TaHTE€HC 1 2
HOJIOBHHHOTO yTJIa.
54 DopMyJIIbl IPUBEICHMUSL. 1 2
55 CymMa 1 pa3HOCTh 1 2
cuHycoB. Cymma u
Pa3HOCTh KOCHHYCOB.
KonTpoabnas padora
56 p p 1 1 [IpuBoauTH, pazdoupaTh,
1o Teme
" OLICHMBATH PA3IMYHbBIC
Tpuronomerpudeckue o
" CIIOCOOBI perIeHus 3aJaHui,
dhopmyiibr". N
3aITUCH PEUIeHUH.
OcCyIIecTBIATH
CaMOKOHTPOJIb.
Tpuronomerpudeckune
Tnaga6 | P P 8 17
ypaBHeHuUst
OnepupoBaTh MOHATHIMH:
57 YpaBHeHHE COS X = q, 1 3 Pemenne TpuroHOMETpHUECKUX pup
o ypaBHEHHUE,
. YpaBHEHHUH.
68 YpaBHeHue sinx = a. 1 3 TPUTOHOMETPUUYECKOE
aBHEHUE.
59 YpaBHeHue tgx = a. 1 3 MY
PemiaTs OCHOBHBIE THITBI
60-62 Pemenue 3 6 TPUTOHOMETPUYECKUX
TPUTOHOMETPUUECKUX ypaBHEHUH.
YpaBHEHUH.
63 [Ipumeps! pemeHus 1 1

MPOCTENIITNX




TPUTOHOMETPHUUYCCKHUX

HEPaBEHCTB.
KonTpoabnas padora
64 p p 1 1 [IpuBoauTh, pazdupaTh,
1o TeMe
" OIICHUBATh Pa3JINYHbIC
TpuronomeTpuieckre N
" CITOCOOBI peITIeHHS 3aJaHuH,
ypaBHEeHUs". .
3aITUCH PEIICHUH.
Ocy1ecTBIATh
CaMOKOHTPOJIb.
IloBTOpPEHME, 00001IEHNE, 4 9
CHCTEeMATH3ALMS 3HAHUI
IToBTOpenue, o6o0MIIEeHNE,
65-66 . 2 6 OCHOBHBIE MTOHATHS Kypca IIpuMeHATH OCHOBHBIC
cucremMaTrui3anuAa 3HaHHUU.
anreOpbl ¥ Haval HOHSTHA Kypca anreOpsl 1
MareMaTu4deckoro aHanmsa 10 HavajJ MaTeMaTH4YeCKOT o
KJacca, 0000IIeHne u aHaIM3a JUIS PeIeHs 3a/1a9
CUCTEMaTHU3aIUs 3SHAHUH. W3 peaJIbHOM KU3HU U
JPYTrUX MIKOJIBHBIX
JCIUTUTAH .
IIpome:xkyTouHnas
67 p Y 1 1 [IpuBoauTH, pazdoupaTs,
aTTecTanus
OLICHMUBATDH Pa3JIMYHBIC
CIIOCOOBI PEIICHUS 3a[aHHH,
3alUCH pPEeLICHUH.
OcCyIiecTBIATH
CaMOKOHTPOJIb.
[loBTopenue, 0600IIEHNE
68 P ’ HHCHC, 1 2 OCHOBHBIE MOHATHS Kypca IIpuMeHATH OCHOBHBIC
CUCTeMAaTU3aNus 3HAaHUH
anreOphl U Haval MIOHSTHA Kypca anreOpsl U
MareMaThdeckoro aHanmmsa 10 HayaJl MaTeMaTHYECKOI O
KJ1acca, 00001IeHne u aHaIIM3a JUIs PeIeHus 3a/1a4
CUCTEeMAaTH3allvs 3HAHUH. U3 peasbHOM KU3HU H
APYTUX HIKOJBbHBIX
JUCHUIIINH .
O0u1ee KOIMIECTBO YaCOB
. 68 102
IO MpOoTrpaMMe




11 KJIACC

KoauuyecTBO 4acoB

No 11/ T Mara
¢ mm €Ma ypoka Beero KoHTpoJbHbIE M3yueHHsI
padoThI
CreneHb ¢ palOHAILHBIM TIOKa3aTeIeM 0
CBolicTBa CTENIEHU 0
3 [IpeobpazoBanue BhIpaxeHUH, 1 0
COJIepKAINX PAlMOHATBHBIE CTETICHN
4 [TpeoOpa3oBaHue BbIPAXKEHUH, 1 0
coJiepKallX pallMOHAIbHbIE CTEIIEHN
5 [IpeobpazoBanue BbIpaXeHUH, 1 0
coJiepXKallX pallMOHATIbHbBIE CTENIEHN
6 [Toxa3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA 1 0
7 [ToxazarenbHble ypaBHEHUS U HEPABEHCTBA 1 0
8 [Toxa3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA 1 0
9 [ToxazarenbHble ypaBHEHUS U HEPABEHCTBA 1 0
10 [TokaszarenbHble ypaBHEHUS U HEPABEHCTBA 1 0
11 [Toxa3zatenbHast GpyHKIM, €€ cBOICTBA U 1 0
rpadux
KonTponbhas pabota no teme "CreneHs ¢
12 palMOHATILHBIM ITOKa3aTeNIeM. 1 1
[Toxa3zatenpHast pynkius. [TokazarenbHble
YPaBHEHHUS U HEPABEHCTBA"
13 Jlorapudm yucna 0
14 JlecaTuuHbIE U HaTypaJIbHBIE JTOTapH(PMbI 0
15 [IpeoOpazoBanue BBIpaKEHUH, 0




coJepKaIiX JOTapr(pMbI

[IpeoOpa3zoBanue BhIpaKEHUH,

16
CoJep KaIINX JOTapr(pMbI

17 [IpeoOpa3zoBanue BBIpaKEHUH,
coJiepKalUX JorapuQmbl

18 [Ipeobpa3oBanue BbIpakeHUH,
COJepKAIINX JIOTapH(PMBI

19 Jlorapugmuueckue ypaBHEHUs U
HEPaBEHCTBA

20 Jlorapugmuueckue ypaBHEHUs U
HEpaBEHCTBA

91 Jlorapudmuueckue ypaBHEHUS U
HEPaBEHCTBA

99 Jlorapugmuueckue ypaBHEHUs U
HEPaBEHCTBA

23 Jlorapudmuueckas pyHKIus, €€ CBOHCTBA
u rpaduk

24 Jlorapudmmueckas pyHkus, €€ CBONCTBA
U rpauk

o5 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U TpaduKu

26 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U TpaduKu

97 Tpuronomerpuueckue GyHKIMH, UX
cBOiicTBa U rpaduKu

28 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U TpapuKu

29 [TpumMepsl TPUTOHOMETPUIECKUX




HEPABEHCTB

[TprMepsl TPUTOHOMETPUUYECKUX

30
HEPaBEHCTB

31 [TprMepbl TPUrOHOMETPUUYECKUX
HEPaBEHCTB

39 [TpumMeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB
KonrponbHas pabora no reme
"Jlorapudmuyeckast pyHKIIUS.
Jlorapudmuueckue ypaBHEHUS U

33 HepaBeHCTBA. TpuroHoMeTprudeckne
GYHKIIIHY | UX
rpaduku. Tpuronomerpuueckue
HepaBeHcTBa"

34 HenpepeiBHble QyHKIINN

35 MeTtoa HHTEpBaIOB /s peIIeHUs
HEPaBEHCTB

36 MeToa HHTEepBAIOB /ISl pEIICHUS
HEPaBEHCTB

37 [TpousBomHas GyHKITHH

38 [IpousBoanas GpyHKIUU

39 ['eomeTpuyeckuii 1 GU3NYECKUIN CMBICI
MIPOU3BOAHOMN

40 I'eomerpuueckuii u puznIecKuil CMBICI
MIPOU3BOAHOM

41 [Tpon3BoHBIC STIEMEHTAPHBIX (DYHKITHI

42 [Ipou3BoaHbIE IIEeMEHTAPHBIX (QYHKIUN

43 [Ipown3BoHAS CyMMBI, TPOU3BEICHUSI,




4acTHOTO (DYyHKIIMHA

44

45

[IponsBoaHas CyMMBI, TPOU3BEICHHS,
4acTHOTO (DYyHKIIMHA

[TpousBogHasi CyMMBI, TPOU3BEACHNUS,
4acTHOTrO QyHKIUI

46

[IpuMeHeHne Npou3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

47

48

49

[IpuMeHeHne npou3BOIHON K
UCCJICIOBAHMIO (DYHKITHH Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IprumeHeHue nporu3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI
IIprMmeHeHne nporu3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb U KCTPEMYMBI

50

Haxoxnenne HanboIbIIero
HaWMEHBIIIETO 3HAYCHUST QYHKIIUU HA
OTpEe3Ke

51

Haxoxnenne HanOoOIbIIETO 1
HaWMEHBIIIETO 3HAYCHUsT QYHKIIMH HA
OTpEe3Ke

52

HaxoxaeHre HanOOIbIIero u
HAUMCHBIIICTO 3HAYCHUA (bYHKI_[I/II/I Ha
oTpe3Ke

53

Haxoxnenue HanbonbLIErO U
HAUMEHBIIIETO 3HAUCHUS (PYHKIINH HA




OTpe3Ke

Haxoxnenne HanOOJIbIIEro U

54 HaMMEHBIIIETO 3HAYCHUS (PYHKIIUH Ha
OTpe3Ke
Haxoxxnenue HauOobIIero u

55 HaWMEHBIIIETO 3HAYCHUST QYHKIIMHM HA
oTpe3Ke
[TpumMeHeHne Npou3BOIHON A
HaXO0KJICHUS HaWTy4Ilero peeHus B

56 NPUKJIAJHBIX 33/1a4ax, Ul ONpeleIeHus
CKOpOCTH IIpoliecca, 3aJJaHHOro (popmysioi
WM TpaduKoM
KonrponbHas pabora no reme

57 "ITponsBonHas. [Ipumenenune
MPOU3BOJHOMN"

58 [TepBooOpasnas. Tabmuia nepBooOpa3HBIX

59 [TepBooOpaznas. Tabmuia nepBooOpa3HBIX

60 Wurerpan, reomerpuyeckuii 1 Gpu3nIecKuit
CMBICII MHTETpaja

61 WuTerpain, reomeTpuyeckuil 1 Gu3ndecKuit
CMBICJI MHTETpaja

62 WnTerpan, reomerpuueckuit 1 Gpu3nyecKuii
CMBICJI UHTETpaja

63 Brruucnenue uaTerpana no Gpopmyie
Herorona—JleitOnuma

64 Brruncnenue uaTErpana no hopmyie
Herorona—JleiiOuura

65 Brruucnenue unterpana no gpopmyie




Herorona—JIeitOHuIa

66

67

Beruucienue naTerpaia mo Gpopmyie
Herorona—JIeitOHuIa

CucreMbl TUHEUHBIX YpaBHEHUH

68

69

CucreMbl TUHENHBIX YpaBHEHUN

Pemrenne IMPUKJIAAHbIX 3aaa4 C IOMOIIbIO

CHUCTEMbI JINHEUHBIX YPAaBHEHUI

70

Pemenne IMMPUKIAAHBIX 3aaa4 C IOMOIIBIO

CHUCTEMBI JINHEWHBIX YPAaBHEHUI

71

72

73

74

75

Cuctembl 1 COBOKYITHOCTH LIEJIBIX,
palMOHANBHBIX, UPPALUOHAIBHBIX,
MOKA3aTeIbHBIX, JOrapu(PMHUECKUX
YpaBHEHUM U HEPABEHCTB

CucTtemMbl 1 COBOKYITHOCTH LIEJIBIX,
palMOHANBHBIX, UPPALHOHAIBHBIX,
MOKa3aTeNIbHBIX, JIOTApU(PMUIECKUX
YpaBHEHUH U HEPABEHCTB

CucTtemMbl 1 COBOKYITHOCTH 1IEJIBIX,
PalMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeNIbHBIX, JIOTApU(PMUIECKUX
YpaBHEHUH U HEPABEHCTB

CucTtemMbl 1 COBOKYITHOCTH LIEJIBIX,
pPalMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKA3aTeNbHBIX, JOrapu(HMUUECKUX
YpaBHEHUH U HEPABEHCTB

Hcnonp3oBanue rpadukoB GyHKIMN 715

peleHus: ypaBHEHUN U CUCTEM

76

Hcnonb3oBanue rpadukoB GyHKIUN 115




peleHuss ypaBHEHUN U CUCTEM

77

78

79

[IpumeHeHnre ypaBHEHUH, CUCTEM U
HEPABEHCTB K PEIICHNI0 MaTEMaTHUYECKUX
3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00IacTeit
HayKU U PEAIbHOU KU3HU

KonTtpoinbnas padora no teme "MHTerpan u
ero npuMeHeHus. CUCTemMbl ypaBHEeHUN"

Harypanbnble u nenpie yucna B 3aja4ax u3
peaJbHOM KU3HU

80

81

82

HarypanbHbie u 1enble yncna B 3aa4ax 13
pEATbHOM KU3HU

Harypanbnble u nesblie yucna B 3ajayax u3
peabHOU KU3HU

HpI/ISHaKI/I JACIIUMOCTHU LECJIBIX YUCECIT

83
84

HpI/ISHaKI/I JACIIUMOCTHU HECJIBIX YUCECIT

HpI/I3HaKI/I JACITUMOCTHU LOECIIBIX YUCCIT

85

86

[ToBTOpenue, 0600MIEHNE, CUCTEMATHU3AIIHS
3HaHUU. YpaBHEHUS

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHUU. YpaBHEHUS

87

[ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIHS
3HaHUHU. YpaBHEHUSA

88

89

[ToBTOpeHme, 0000IIEHNE, CHCTEMATH3AIIH
3HaHWM. Y paBHEHUS

[ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHUU. YpaBHEHUSA

90

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HAHUU. Y paBHEHUS




[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUS

91 - 1
3HaHuil. HepaBeHcrtBa

92 [ToBTOpeHnue, 06001IEeHNE, CHCTEMAaTH3AIUS 1
3HaHui. HepaBeHcTsa

03 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS 1
3HaHuii. HepaBeHncrpa

94 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHuii. HepaBeHcTBa

95 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui. CrucTeMbl ypaBHEHUN

96 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUS 1
3HaHui. CHcTEeMBl ypaBHEHHUN

97 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 1
3HaHuil. DyHKUIMH

98 [ToBTOpenue, 0600MIEHNE, CUCTEMATHU3AIIHS 1
3HaHuil. DyHKUIKH

99 HToroBas KOHTpOJIbHAsA paboTa

100 Hroroas koHTpoabHas paboTa
O0001Ienre, cUCTEMaTA3aIMs 3HaHUH 3a

101 Kypc anreOpbl 1 Hauyal MaTeMaTH4YeCKOro 1
ananm3a 10-11 xnaccos
O0o001Ienre, cUCTEMATH3AalMs 3HAHUH 3a

102 Kypc anreOpbl 1 Hauyal MaTeMaTH4YeCKOro 1
ananm3a 10-11 xnaccos

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

AnreOpa u Hauana matematuyeckoro anainuza 10-11 kmacesl.(I1I.A.Anmumos, FO.M.Konsirun,M.B.TkaueBa u 1ip.)

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

Anre0Opa 1 Hayaja MaTeMaTU4YecKoro aHainusa.Meroanueckue pekomenaauuu. 10-11 kmaccsl (0a30BbIid YpOBEHD)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://www.numbernut.com/






