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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa U Hauaida MaTEMaTHYECKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C VYYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBIBISIEMBIX K MAaT€MaTHYECKOMY OOpPa30BaHHIO, U TPATUIMI POCCUHCKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 0OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHSA JIUYHOCTU O0OYUAIOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaja MaTeMaTUYE€CKOTO aHAIW3a» SBJISIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECHNEeYMBAECT HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroi CTOPOHBI, POPMUPYET JOTHYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YallluXCs Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllhecs OBJAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHIECKOUN Gopme.

Kypc anreOpsl 1 Hauan MaTreMaTUueCKOTo aHajdnu3a 3aKJIaJbIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIMNA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XM3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHHIMM M JIOTMYECKH CTPOTHUMH MAaTEMAaTHUYECKUMH KOHCTPYKIIUSIMU
pa3BUBAET yMEHHWE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTh
YTBEPXKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3AIIUI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHue. B xome n3ydenus
anreOppl M Havall MATEMaTHYECKOTO aHajdn3a B CTapiield IIKOJE ydJalluecs
MOJYy4YalOT HOBBIM ONBIT PEIICHUS MNPUKIAAHBIX 3a7a4, CaMOCTOSITEILHOIO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallMd W WHTEpIpeTaIluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCS C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE HU B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc oOnagaer 3HAYMTETBHBIM BOCHUTATENbHBIM MOTEHLIUAIOM, KOTOPHIM
peanu3yeTcsi Kak uyepe3 y4eOHbId MaTepual, CoCOOCTBYIOUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOW AesITeIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOJOJKUTEIBHON
KOHIICHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

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

CrpykTypa Kypca «Anredpa 1 Hauyajia MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAeT
CIEAYIOIINE COAEPKATEIBHO-METOIUYECKUE JUHUN: «Uucina M BBIYUCICHUD,
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKoro aHanuza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOIUYECKUE JIMHUM HW3Y4YalOTCAd Ha MPOTSKEHUH JABYX JIET
oOyueHusl B cTapllueil LIKOJIe, €CTECTBEHHO JOMOJHSASA APYr Apyra U MOCTEIEHHO
HAChIIAsICh HOBBIMM TE€MaMHU W pasfaenaMu. JlaHHBIA Kypc  SBISIETCSA
WUHTErPATUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOXKecTB U Jp. [lo Mepe Toro kak yuwamiuecs OBJaZeBalOT BCcE Oosee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTEIbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, IMOJyYEHHbIE B Kypce «AuredOpa W Hayana
MaTEMaTUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3yJIbTaT.

CopnepxaTenbHO-MeTOANYECKass TUHUA «HUucna W BBIYMCIEHUS» 3aBEpIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJB30BAHUS JACHUCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKoJie. B crapiedl mikoige oco0oe BHUMAaHUE YIEISIETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amuCH ACHCTBUTENBHOTO YHCIA, YMEHHE
pPallOHAJIBHO BBINOJHATh JEUCTBUS C HUMHM, J€JaTh NPUKUAIKY, OLICHUBATH
pesynbrar. OOyuyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCIIAMH, 3allMCaHHBIMH B CTaHIapTHOH dopmMme,
WCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUsS W HEPABEHCTBA» PEAIM3YETCS HA MPOTSIKEHHH BCETO
oOydeHHs] B CTaplled IIKOJIe, TOCKOJbKY B KaXIOM pas3feie MporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PAalUOHAIBHBIX, WUPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX UM  TPUTOHOMETPUUYECKHX  YpaBHEHHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3ajlad W 3a7ad Ha
HaXOXKJIE€HWE HauOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkouu. JlanHas
cCoJepKaTeNbHas JIMHUS BKIIOYaeT B cels Takke (opMupoBaHHEe YMEHUMH
BBIMIOJHATh pacuy€Tbl 1Mo ¢opMynaM, MpeoOpa3oBaHUS IENbIX, PalUOHAIBHBIX,
UppAIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIIEEe  pa3BUTHUE  AJITOPUTMHUYECKOIO U
a0CTPAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npeniaraeT 3(QQPEKTUBHbIE WHCTPYMEHTBHI MJI pPELICHUS TMPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MEPEIIETAeTCs C APYTUMHU JIMHUSIMU KypCa, MIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEIOBATEIbHOCTD U3y4YeHUs MaTepHaia. N3yyenue CTENIEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4EOHBIX
IIPEAMETOB U PEAIBHON U3HHU TECHO CBS3aHO KaK C MAaTEMAaTUYECKUM AHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Tol coaep:KaTebHON JIMHUM HalEJIeH Ha Pa3BUTHE YMEHUIN
M HaBBIKOB, IIO3BOJISIIOIIMX BBbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M ciioBecHoOU. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO ¥ KOHKPETU3AIIMU, UCTIOJIb30BAHUIO aHAJIOTHH.

CopnepxartenbHasg nuHus «Havala mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMNpeneisTh HUX HaUOOJbIINE W HAUMEHBIIUE
3HAUCHUS, BBIYUCIITH TUIOMAAu (Guryp u oO0bEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpEeHMsI TpolueccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTYyaluH,
HAXOXKJEHUSl HAWIY4YlIero peuieHus B MPUKIAAHBIX, B TOM YHCIIE COI[MATbHO-
HPKOHOMHYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHan3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMHM pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKe U HucKycctBe. OOydyaromuecs Y3HAIOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprxarenbHO-MeTOANYECKask TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
MPEACTABIICHUS MPOHU3BIBAIOT BECHh KypC LIKOJBHOM MATEMATUKU WU IMPEAJIararor



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTb HIKOJBHUKY IOHHMATh TE€OPETHUKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbl MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYALUN, NUCCIIEIOBaHUS
TUX MOJEJIEH C NMOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
VWHTEPHPETAUN NOJyYECHHBIX PE3yJbTAaTOB. Takue 3aaHus BIUIETEHBI B Ka)KJbIA
U3 Pa3JeNoB IIPOrpaMMBI, IOCKOJIBKY BECh MaTepuall Kypca IHUPOKO HCIONb3yeTCs
JUISL pellieHus] IPUKIAIHBIX 3a1a4. [Ipu penieHnn peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAJIOTHIO, 0000IATh U KOHKPETHU3UPOBAThH
npobnemy. [lesrenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIECHUS TMPUKIIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AuredOpa v Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miaHe Ha W3ydeHHE Kypca anreOpbl M Havyal MaTEeMaTHYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kmacce u 3 daca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeCKOHEUHblE  MepuoAuveckue  Japodu. ApupMeTHdyecKkue  omepanud C
palMoHaNBHBIMU YHCTIAMU, TPEe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1a4 U3 Pa3IudHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JenictBuTenpHble  4uciia. PalnvoOHaNbHBIE W UPPALMOHAIBHBIC  YHCIIA.
ApudpmeTnueckue omnepauud ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubnmxénHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO 4yucia. Vcnonb3oBanwe mnoaxonsmieil  ¢Gopmbl  3alucH
JEHUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJlbHOM  crTemeHu.  JleWicTBus ¢
apru(pMETUIECKUMH KOPHSMU HATypaJIbHOM CTENEHHU.

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 HEpPaBEHCTBA.
Meton nHTEPBAJIOB.

Pemenue nensix v 1poOHO-pALIMOHATILHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHUM.

[IppuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKHUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U PEaIbHOM KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  yHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OobnacTh ompeneiaeHus U MHOXECTBO 3HaueHUi Qynkuuu. Hymm Qyskumu.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

CrenenHast GyHKIMS ¢ HATypaJdbHBIM U LEJbIM TOKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauk KOpHs N-0i CTENEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIEIOBATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOTrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysna CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECcCHH IS
pelieHus peaibHbIX 3aa4 MPUKIAIHOTO 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, TeopeMa, CIeICTBUE, T0Ka3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HarypansHnbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CrteneHb ¢ pallMOHAIBHBIM TToKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAUTUX JTOrapru(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHHUSI 1 HEPABEHCTBA.

Cucrembl JTMHEUHBIX YpaBHEHUMN. PellleHne NMPUKIIAIHBIX 3a/1ad 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

Oynkuusa. [lepuogmueckne  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
¢yHkuu. MakcumyMbl U1 MUHUMYMbl (QyHKiuu. HanGosblnee u HauMeHblee
3HaYeHUE (PYHKLIHUU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKIINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOWCTBA U TPapUKH.



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 PEATTLHON KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

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

[TpousBogubie  31eMeHTapHbIX  QyHKIuil.  DopMmynbl  HaXOXAECHUA
MPOU3BOJHON CYMMBI, IPOU3BEICHUS U YACTHOTO ()YHKLIUM.

[IpumeHeHne mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIEero pElEHUs B
NPUKIIAIHBIX 3aJa4yaxX, U ONPENENICHHs CKOPOCTH MpoLecca, 3aJaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (uU3MYECKUid CMbIchH. Beruucienue
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
«MaremaTuka» XapakTepu3yIOTCS:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETrOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3IMUHBIX CTPYKTYp, SBIICHHM,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJICHCTBOBATh C COIUAIBHBIMA HHCTUTYTAaMH B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TatproTyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS 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
SKOHOMUKHU.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOTO OYYIIIETO.

DcTeTU4eCcKOe BOCIIUTAHUE:!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

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

OTJIbIXA, peryisipHas busnueckas aKTUBHOCTb); ¢bu3nuecKoro
COBEPIICHCTBOBAHUS, npu 3AHATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

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
COLIMAJIBHO-?)KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE NMPUPOJHOM M COLMATIBHOU
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpUEHTaluel Ha NMPUMEHEHHE MAaTeMaTHYEeCKUX 3HAHUM [JIs pelIeHus 3aiady 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 €&
pa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS IIMBWIM3ALMH;, OBJIAJCHUEM S3bIKOM
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
NO3HAGAMENbHBIMU  OCUCMBUIMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHLIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vuusepcarvnvie  nosmasamenvhwvle  Oelicméus, — oHecnevusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memoo08  NO3HAHUA — OKpYJcalowe2o  Mupda,  NpuMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMU, (OPMYIUPOBATH
ONpEeNeNIeHNs] TOHATHUW; YCTaHABIMBATh CYIICCTBEHHBIH  MpPH3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHATIOTUH;
MIPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTeIhCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOUM 3azauyu (CpaBHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MNpodiIeMy,
yCTaHaBJIMBaTh HWCKOMOE U  JaHHoe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJIICHHS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE IIpoOIlecca, a TaKKe BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISBJIATH AepUUINTH MHPOPMAINK, JAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHaNIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,

CTPYKTYpUPOBaTh WHGOPMAIUIO, TIPEACTABIATh €€ B Pa3InYHbIX Qopmax,
WLTIOCTPUPOBATH TpaduiecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHUKamueénwvle Oelicmeus, 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

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

B X0/ 00CYKIEHH 3a7aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
poOJIeMBI, pelIaeMoi 3a/1auM, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIATh CBOM CYXICHHS C CYXACHUSAMHU JPYTHUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NMOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIWBUTyaIbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4; TPUHUMAThH 11ETh
COBMECTHOW JCATENBHOCTH, TIUIAHUPOBATh OPTaHU3AIIMI0 COBMECTHOM
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMBI» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICHUCTBHSI.

Vuueepcanvuvie  pecynamuenvie  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABbIKOS TUYHOCHIU.
Camoopranuzanus:

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

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BJI1aACTh HaBbIKaAMH MMO3HAaBaTEIbHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHﬁ N MBICJIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,
BJI1aACTh criocobamMu CaMOIIPOBCPKH, CAMOKOHTPOJIL  IIpomecca H
pe3yiibTaTa pCIUICHUA MaTEMaTHYE€CKOMU 3aJa4u,



e TNPEABHUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPH PELICHUHU
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBI TOCTHXKEHUSI WIM HEIOCTHKEHUS PEe3yJIbTAaTOB JIESATEIIbHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenune yueOHOTo Kypca «Anredpa u Hadajga MaTEMaTHICCKOTO aHAIH3a)
Ha YpOBHE CpEIIHEro OOIIero oOpa3oBaHUs JOJDKHO 00ECIEeUMBATH JOCTUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

Bomonusate  apudmernyeckue — omepaudd € palUMOHANBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIYUCIECHUS, UCTIOIb3YS MPaBUia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTejlieM; CTaHAapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
UCITIOJIB30BaTh MOAXOAAUIYIO (DOpPMY 3aMKCU TEUCTBUTENBHBIX YUCEN JJIS PELIECHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BAaTh 3aIMCh MTPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MOHATHUSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BeimonHaTe npeoOpa3oBaHMs LEIbIX, PALMOHAIBHBIX U HUPPALMOHAIBHBIX
BBIDQXEHWA W  pellaTb OCHOBHBIE THINbI  LEJBIX, PAalMOHAIBHBIX 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
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMU: (PYHKIUS, CIIOCOOBI 3aaHusi (QyHKIMH, 00JacTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBaTh MOHATUSMU: YETHOCTh W HEYETHOCTh (DYHKIMH, HYJIH
GyHKIHUU, TPOMEKYTKHA 3HAKOMOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUUN A5 pEIICHUS YypaBHEHUI.

Crpouth M unTaTh rpaduKu JUHEHHON (QPYHKIMU, KBAAPATUYHON (DYHKIIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTeIEM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEXK]1y BETUUHMHAMM.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTth MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
r€OMETPUYECKAsL IIPOIPECCUM.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YOBbIBaoLlas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKON MPOTPECCUH.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

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

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMU HAaJl MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Uil ONUCAHUsA
peallbHbIX MPOLECCOB M SBJICHUH, MPU PELICHUH 33aJad U3 APYTUX Y4eOHbIX
IIPEAMETOB.

OnepupoBaTb  MHOHSATUSAMM: ONpEEIICHHUE, TeopeMa, CJIE/ICTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IE€JI0€ YHUCIO; HCIOJIb30BAThH
MPU3HAKU JICJIMMOCTH LIENBIX YHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTEIIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

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



YpaBHeHMS U HEpaBeHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I 1peoOpa3oBaHUs  BBIPAXKECHHIA,
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
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.

HaxonuTp pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILCHHE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIA PEUICHUS IIPAKTUYECKUX 3a1ad.

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

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXCHUs, YPaBHEHMsS, HEPABEHCTBA M CHUCTEMbI II0 YCJIOBHUIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara anreopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epuoANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OHKCTpeMyMa (yHKuMH, Hauboibliee U
HauMeEHblllee 3HAueHHUs (QYHKIUM Ha TPOMEXKYTKE; MCIONb30BaTh HUX s
UCCIEeI0BAHUS (PYHKIMU, 3aJJaHHOUN rpaduKOM.

OnepupoBath MOHATUAMM: TpadUKU MOKA3ATEIbHOH, Jorapu@mMuieckoil u
TPUTOHOMETPUUECKUX (PYHKIMH; N300paxaTh UX Ha KOOPAWHATHOM IIJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakaTh HA KOOPJIMHATHOM TJIOCKOCTH TpadUKU JTUHEHHBIX ypaBHEHUN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCHUILINH.

Hayaja MaTeMaTH4eCKOIo aHaJIn3a

OnepupoBaTh NOHATUSIMU: HENpEpbIBHAS (QYHKILMS; TPOU3BOAHAS (DYHKIINH;
UCITIOJIb30BaTh FTEOMETPUUYECKUIA M (PU3UUECKHUI CMBICI POU3BOJHON JIs1 pelIeHUs
3a1ad.

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

Hcnonb30BaTh NPOU3BOAHYIO JJIs UCCIEN0BaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIErOo PEIICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COUHAIBHO-3KOHOMUYECKHX, 3a1a9aX.

OmnepupoBaTh MOHATHUSIMU: TEPBOOOpa3Has M  MHTErpaj; IOHUMATh
reOMEeTpUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.



Haxoauth mepBooOpa3HbIe 3JEMEHTAPHBIX (DYHKITUH; BBIYHACIATH WHTETpAT
o ¢popmyiie HeroTona—JIeliOruta.

Pemarpe npukiagHple 3aJaqd, B TOM YHUCIIC COI[HAIBHO-2KOHOMUYECKOTO H
(u3nIeCcKOro Xxapakrepa, CpeJCTBaMU MaTEMaTHYCCKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
n/n MPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHokecTBa pallMOHAIIBHBIX U
1 JICUCTBUTEIIbHBIX Yncesl. PalioHanbHbIe 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 6
MOKa3aTeseM
3 Apudmerndeckuii KOpeHb N—0i CTETIeHN. 18 1
WppannonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmyisl
4 TpUroHOMETpHUH. TpUroHOMETpHUUYECKHE 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUN 5
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 3 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
CreneHsb ¢ palioOHaIbHBIM TOKA3aTEJEM.
1 [TokazarenpHas ¢pynkuus. [lokazarensHbie 12 1
YpaBHEHHsI 1 HEPAaBEHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpudeckue GyHKIHHA U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne mpou3BOgHON 24 1
5 WHTerpan u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble u nensie ynucna 6
8 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 18 9
3HAHUU
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Koutpoaphbie  Ipakruieckue fI[Sy‘ICHPIH :)lﬁ[()l;l;OBaTeanue
padoThI padoTshI pecypesI

MHokecTBO, onepany Hajli MHOXECTBAMH. 1

Huarpammsl Ditiepa—Benna

Pannonanbueie yncna. OObIKHOBEHHBIE U

JECATUYHBIC IPOOH, TPOIICHTHI, 1

OecKOHEYHBIE IEPUOINUECKHUE IPOOH

Apudmerndeckne onepanum ¢

palMoOHATBHBIMH YHUCTIAMHU, 1

peoOpa3oBaHUs YUCIOBBIX BhIPAKEHUIM

[Ipumenenue qpobeit U MPOLEHTOB JIst

pelieHus MPUKIAIHBIX 33/1a4 U3 Pa3TuIHBIX 1

OTpaciel 3HaHUM U peabHOM )KU3HU

[Tpumenenue apobeli u MPOIEHTOB AJIs

pelieHus MPUKIAIHBIX 33/1a4 U3 Pa3TuIHBIX 1

OTpaciell 3HaHUM U peabHOW KU3HU

[ericrBurenpHble yncna. PanmonansHbie U 1

MPpALMOHATIbHBIE YHCIIa

ApudmeTnueckue ornepauu c 1

JIEHCTBUTEILHBIMU YUCIIAMH

[TpuGmxE€HHBIC BEIYMCIICHUS], TPABUIIA

OKPYTJICHUS, IPUKUIKA U OIICHKA 1

pe3yJibTaTa BEIYMCIEHUM




ToxnecTBa U TOX/IECTBEHHBIE

9
npeoOpa3oBaHus
10 VYpaBHeHUEe, KOPEHb YPaBHEHUS
11 HepaBeHcTBO, pellieHre HepaBeHCTBA
12 Mertoa uHTEpBaJIOB
13 Pemmenue uenbix U JpoOHO-palliOHATBHBIX
YpaBHEHU U HEPABEHCTB
KonTtponpsHast padora o Teme "MHoOXKecTBa
14 paLMOHANBHBIX U IECTBUTEIIBHBIX YHCEIL.
PannonanbHble ypaBHEHHS U HEPABEHCTB"
15 OyHKIWMS, CITOCOOBI 3a1aHUs (HYHKITUH.
B3anmuo obparHbie HyHKIMN
['paduk pynkuuu. O61acTh OnpeneaeHus u
16 MHO>KECTBO 3HauUeHu (pyHKIuu. Hynu
¢dbyHkuH. [IpoMe)yTKH 3HAKOTIOCTOSTHCTBA
17 YérHble 1 HeUETHBIE PYHKIINU
CrerneHs ¢ 1ebIM [T0Ka3aTeIeM.
18 CranpmaptHas ¢popma 3arnmcu
JNEUCTBUTEIILHOTO YHCIIa
Hcnonb3oBanue noaxossmeii popmbl
19 3aMucH JEHCTBUTEIbHBIX YHCEN JISI
PEIICHUS TPAKTUICCKHUX 337a9 U
MIPEJICTABICHHS TAHHBIX
CrenenHast GyHKIUS C HATYpATbHBIM U
20 LEJIBIM IMoKa3aTeiieM. EE cBolicTBa u
rpadux
21 ApudmeTniecknii KOpeHb HATYpaIbHOM

CTCIICHU




Apudmernueckuii KOpeHb HaTypaTbHON

22
CTENEHU

93 CaoticTBa apu(pMETUIECKOTO KOPHS
HaTypaJbHOMU CTEIIEHU

24 CBoiicTBa apu(PMETHICCKOTO KOPHS
HaTypaJbHON CTENEHU

25 CaoticTBa apuPMETHUECKOTO KOPHS
HaTypaJbHON CTENEHU

26 JleiicTBus ¢ apu(pMETHICCKUMH KOPHIMH
N—OM CTENEeHU

97 JeiicTBus ¢ apupMETHUECKUMH KOPHIMHU
N—oii cTerneHu

28 JleiicTBus ¢ apupMETHICCKUMH KOPHIMH
N—OM CTENEeHU

29 JleiicTBus ¢ apupMETHICCKUMH KOPHIMHU
N—OM CTENeHU

30 JeiicTBus ¢ apupMETHUECKUMH KOPHIMHU
N—OM CTEIEeHU

31 Pemenne nppanroHaNbHBIX YPABHEHUN U
HEPaBEHCTB

39 Pemienne nppalimoHanbHBIX YpaBHEHUN U
HEPaBEHCTB

33 Peienne uppaimoHaibHBIX YPaBHEHUM U
HEPaBEHCTB

34 Pemenne nppannoHanbHBIX YPAaBHEHUHN U
HEPaBEHCTB

35 Pemienne uppaiimoHaibHBIX YpaBHEHUN U

HEpPaBEHCTB




36

CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn

37 CgoiicTBa 1 rpaduK KOpHs N-0if CTETICHU
KontponpHas pabora o Teme

38 "ApudmMeTnuecKrii KOpeHb N—0il CTETICHH. 1
HppaunoHaibHble YPaBHEHUS U
HepaBeHCTBA"

39 Cunyc, KOCUHYC ¥ TAaHT€HC YHCIIOBOTO 1
apryMeHTa

40 Cunyc, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO 1
apryMmeHTa

41 ApPKCHHYC, apKKOCUHYC U apKTaHI€HC 1
YHCIIOBOTO apryMeHTa

42 APKCHHYC, apKKOCHHYC U apKTaHT€HC 1
YHCIIOBOTO apTyMEHTa
TpuronomeTrpuveckas OKpy>KHOCTb,

43 oTpeieNIeHUe TPUTOHOMETPUICCKIX 1
(GYHKIMI YHMCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

44 OIpEEIIEHNE TPUTOHOMETPUUECKHUX 1
(GYHKIMI YMCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETpUYECKHE (HPOPMYITBI 1

46 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYJIBI 1

47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

48 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

49 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUI

50 [TpeobpazoBaHre TPUTOHOMETPUYECKUX 1

BBIPAKECHUI




[Ipeobpa3zoBanue TPUTOHOMETPUUECKUX

51 . 1
BBIpXEHUI

59 [Ipeobpa3oBaHue TPUrOHOMETPUUECKUX 1
BBIPAKCHUM

53 [IpeobpazoBaHre TPUTOHOMETPUUECKUX 1
BBIPAXKEHUM

54 Pemienne TpuroHOMETpUYECKUX YPAaBHEHUM 1

55 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1

56 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

57 Pemienne TpuroHoMeTpuUeCcKUX ypaBHEHUN 1

58 Pemienne TpUroHOMeTpUUECKUX ypaBHEHUI 1

59 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUM 1
KonTponbhas pabota no teme "®opmyrb

60 TPUTOHOMETPHUH. TPUTOHOMETPUYECKHE 1
ypaBHeHuUs"
[TocnenoBarenbHOCTH, CTIOCOOBI 3aaHUS

61 MOCJIeI0BAaTEIbHOCTEN. MOHOTOHHBIE 1
10CJIEI0BATENbHOCTH
Apudmernueckast 1 reoMeTpUyecKas

62 nporpeccuu. Micnonp30BaHNE POTPECCHH 1
JUTSL PeUICHUs] PeaTbHBIX 33124
MPUKIIATHOTO XapaKTepa
beckoHeuHo yObIBaroIias reoMeTpuueckas

63 nporpeccusi. Cymma O€CKOHEYHO 1
yOBIBAOIIEH TEOMETPUIECKOHN TPOTPECCHH

64 ®opmya CI0KHBIX TPOLIEHTOB

65 dopmyiia CIIOKHBIX MTPOIEHTOB




O0001enue, cucreMaTA3alis 3HaHUH 3a

66 KypcC aJireOpbl ¥ Ha4aJl MaTeMaTHIECKOTO 1
aHanuza 10 kacca
67 Wrorosas KoHTpoJBbHAS paboTa 1
O00011enrEe, cCUCTEMATH3aLMs 3HaHUH 3a
68 KypcC aJireOpbl ¥ HayaJl MaTeMaTHYECKOTO 1
aHanuza 10 kacca
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

CrenieHb ¢ palrOHAJIBHBIM IIOKa3aTCJIEM

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

CBoiicTBa creneHu

[TpeoOpazoBaHue BhIpAXKEHHIA, COIEPIKAIITIX
paloHaIbHbIE CTETICHU

[TpeoOpazoBaHue BhIpAKEHHI, COIEPIKAITIX
palroHaIbHbIE CTETIEHU

[IpeobpazoBanue BbIpaKEHUM, COACPIKAIIIX
paloHaIbHBIE CTETICHH

IToka3zaTennHEIC YpaBHCHHA U HCPABCHCTBA

© 0 N O

IlokazarenpHEIC YpPaBHCHHA U HCPABCHCTBA
ITokazaTenbHbIE YpaBHCHHA U HCPABCHCTBA

IlokazarenpHEIC YpPaBHCHHA U HCPABCHCTBA

11

Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA
[Toka3zarenbHas (pyHKIMA, €€ CBOWCTBA U
rpaduk

A

12

KonTposasHas padora no teme "CreneHs ¢
PalMOHATILHBIM [TOKA3aTEIEeM.
[TokazaTenpHas ¢hyakuus. [lokazarensHbIe
YPaBHEHHU U HEPABEHCTBA"

13
14

Jlorapudm uucna

JlecaTuuHbIe U HaTypaJIbHbIE JTOTapH(PMbI




[IpeobpazoBanue BeIpaXXeHUM, COECPKAIINX

15
JorapudMbl

16 [IpeoOpazoBanue BBIpAXKEHHIA, COACPIKALIIX
J0rapupMbl

17 [TpeoOpa3oBanue BbIpaKEHUH, COAEPIKAIINX
JorapudMbl

18 [IpeoOpazoBanue BBIpAXKEHHIA, COACPIKALIX
JorapudMbl

19 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

20 Jlorapugmuueckue ypaBHEHUs U
HEpaBEHCTBa

21 Jlorapudmuueckrue ypaBHEHUS U
HEpaBEHCTBA

29 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

23 Jlorapugmuueckas pyHKIuUs, €€ CBONCTBA U
rpaduk

24 Jlorapudmuueckas pyHKuuUsA, €€ CBONCTBA U
rpaduk

o5 Tpuronomerpudeckue GyHKINHU, UX
CBOICcTBa U rpaduKu

26 Tpuronomerpudeckue QyHKINU, UX
CBOWCTBA U IrpaduKu

97 Tpuronomerpudeckne GyHKINHU, HX
cBOiicTBa U rpaduKu

08 Tpuronomerpuyeckue GyHKINHU, UX

cBOiicTBa U rpaduKu




[IpuMepsl TPUTOHOMETPUIECKUX

29
HEPaBEHCTB

30 [TpumMeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB

31 [TprMepbl TPUrOHOMETPUUYECKUX
HEPaBEHCTB

39 [TpumMeps! TPUTOHOMETPUUECKUX
HEPaBEHCTB
KonTtponpsHas padora o Teme
"Jlorapudmuyeckast pyHKIIUS.
Jlorapudmuueckrue ypaBHEHUS U

33 HepaBeHCTBA. TpuroHoMeTprudeckne
GYHKIIMHY U UX
rpa¢uku. Tpuronomerpuueckue
HepaBeHCTBA"

34 HenpepeiBHble QyHKINT

35 MeTtoa HHTEepBaIOB /s peIIeHUs
HEPaBEHCTB

36 MeToa HHTEepBAIOB /ISl pEIICHUS
HEPaBEHCTB

37 [IpousBoaHas GyHKINU

38 [TpousBoHas GpyHKIMH

39 ['eomeTpuyeckuii 1 GU3NIECKUIT CMBICI
MIPOU3BOAHOMN

40 I'eomerpuueckuii u puzndecKuil CMBICI
MIPOU3BOAHOM

41 [Ipou3BoHbIE IIEMEHTAPHBIX (DYHKIUN

42 [Tpou3BoHBIE I€MEHTAaPHBIX (PYHKINH




[IpounsBoiHass CyMMBI, IPOU3BEACHMUS,

43 .
Y4acTHOTO (PyHKIMH

44 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
4acTHOTO (DYyHKIIMHA

45 [Tpon3BoHas CyMMBI, IPOU3BEICHHUS,
Y4acTHOTO (PyHKIMH
[IpuMeHeHne Npou3BOIHOM K

46 HCCIIe0BaHNIO (DYHKIIMH HA MOHOTOHHOCTD
U 3KCTPEMYMBbI
[IpuMeHeHne npou3BOIHON K

47 UCCIIEIOBaHHIO (DYHKIMIT HA MOHOTOHHOCTD
U 9KCTPEMYMBI
[TpuMeHeHne NTPOU3BOJIHOM K

48 UCCIIEIOBaHHIO (DYHKIMIT HA MOHOTOHHOCTD
U 9KCTPEMYMBI
IIpuMeHeHne MpOU3BOIHON K

49 UCCIIEIOBaHMIO (DYHKIMI HA MOHOTOHHOCTh
U SKCTPEMYMBbI

50 Haxoxnenrne HanOoIbIIero 1 HANMEHBIIETO
3Ha4YeHUs (QYHKIUU Ha OTpE3Ke

51 Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO
3HaueHus QYHKIUU HAa OTPE3Ke

59 HaxoxeHre HanOobIIero 1 HAMMEHbIIETO
3HaYeHUs (QYHKIIUU Ha OTpE3Ke

53 Haxoxnenre HanOoIbIIero 1 HANMEHBIIIETO
3Ha4YeHUs (QYHKIIUU Ha OTpE3Ke

54 Haxoxnenre HanOoIbIIero 1 HANMEHBIIIETO

3HaueHusl QYHKIUU HAa OTPE3Ke




HaXO)KI[eHI/Ie HanOOJIBIICTO0 ¥ HAUMEHBIIIETO

> 3HaYeHUs (PYHKIIMH HA OTPE3Ke
[IpuMeHeHne npon3BOHOM 11
HAXOXKJCHUS HAMTYYILero perieHus B

56 NPUKIIAJIHBIX 33/1a4aX, IS OTIPEIeICHUs
CKOpOCTH TIpolLIecca, 3aJJaHHOTO (popMyIoi
WM TpaduKoM

57 KontponpHas pabora o Teme
"ITponsBoaHas. [Ipumenenue nponsBoaHon"

58 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX

59 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX

50 WuTerpain, reomeTpudecKkuii U Gu3ndecKuit
CMBICJT MHTETpaja

61 WuTerpan, reomeTpuueckuii 1 pru3HyecKuii
CMBICJT MHTETpaja

62 Wurerpan, reomerpuyeckuii 1 Gpu3ndecKuit
CMBICII HHTETpajIa

63 Brruucnenue nunrerpana no gpopmyie
Herorona—Jleiibaumna

64 Brruucnenue unTerpaia no gpopmyie
Herorona—Jleiibauma

65 Brruucnenue unTerpaia no gopmyie
Herorona—JleitOnuma

66 Brruucnenue unterpana mno gpopmyie
Herorona—Jleiibauma

67 CucreMbl TUHEHHBIX YpaBHEHUH

68 CucreMbl TUHENHBIX YpaBHEHUN

69 Pemenue npukia HBIX 33/1a4 ¢ TTOMOIIBIO




CHUCTEMBI JINHEWHBIX YPAaBHEHUI

70

71

72

Penienne nmpukiaaHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

CucreMbl U COBOKYITHOCTH LIETIBIX,
paloHaIbHbBIX, UPPALUOHATBHBIX,
MOKAa3aTeNbHbIX, JOrapuMUUECKUX
YpaBHEHUU U HEPABEHCTB

Cucremsl 1 COBOKYITHOCTH LECJbIX,
palrOHAJIbHbIX, HPPAIUOHAIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(bMI/I‘ICCKI/IX
ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

73

CucrteMsl 1 COBOKYITHOCTH LCJIbIX,
palluOHAJIbHbIX, HPPAIUOHAIIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(bMI/I‘IeCKI/IX
ypaBHCHI/Iﬁ 1 HCPAaBCHCTB

74

CucteMsl 1 COBOKYITHOCTH LECJIbIX,
paluOHAJIbHBIX, UPpPALIMOHAIBHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/ILIeCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

75

76

77

Ucnonb3oBanue rpadukoB GyHKUUN A5
pelIeHns ypaBHEHUN U CUCTEM

Hcnonb3oBanue rpadukoB GyHKUUN A7
pEILIEHUs] ypaBHEHUIN U CUCTEM

[IpuMeHeHue ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PEILIECHUI0 MATEMaTUYECKUX
3aJa4 ¥ 3a/1a4 U3 pa3InYHbIX o01acTeit
HAyKU U PEAIbHOU KU3HU

78

KonTponbhas pabota no teme "UnTerpan u




ero npuMeHeHus. Cucremsl ypaBHeHU"

HaTypanLHHe M LCJIbIC YHCJIa B 3aJa4ax U3

7 peanbHOM KU3HU

80 HarypasbHble 1 1iesble Yncia B 3ajjadax u3
peaIbHOM KU3HU

81 HarypanbHble 1 1ienble yucia B 3ajja4ax u3
pEabHOM KU3HU

82 [Tpy3Haky AETMMOCTH LEJIBIX YUCEll

83 [Tpu3HaKK ETUMOCTH LIETBIX YHCET

84 [Tpy3Haky AETMMOCTH LEJIBIX YUCEll

85 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALMS
3HaHUH. YpaBHEHUS

86 [ToBTOpenue, o600OIICHNE, CHCTEMAaTH3AIUS
3HAaHUU. YpaBHEHUS

87 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALMS
3HaHUHN. YpaBHEHUA

88 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3AIUS
3HaHUHU. YpaBHEHUA

89 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3ALIHS
3HaHUU. YpaBHEHUS

90 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3AIUS
3HaHUHN. YpaBHEHUA

01 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIH
3HaHui. HepaBeHcTBa

92 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui. HepaBeHcTBa

93 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3AIUS




3HaHui. HepaBeHcTsa

94 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui. HepaBencTsa

95 [ToBTOpEHME, 0000IIEHUE, CHCTEMATH3 AL 1
3HaHuW. CucTeMbl ypaBHEHUH

9 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3AIUS 1
3HaHui. CrucTeMbl ypaBHEHUN

97 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL 1
3HaHuil. OyHKUIHUH

08 [ToBTOpEHHE, 0000IIEHUE, CUCTEMATH3 AL 1
3HaHu. OyHKIIMU

99 Wrorosas koHTpOJBbHAS paboTa 1

100 HroroBast KoHTpoIbHAs paboTa
O0001enne, cucreMaTA3alus 3HaHUH 3a

101 Kypc alnreOpbl ¥ Ha4all MaTEMaTHIECKOTO 1
ananu3a 10-11 knaccoB
O06006111EH1E, CUCTEMATH3allUs 3HAHWH 3a

102 KypcC aJireOpbl U Ha4aJl MaTeMaTUIeCKOTro 1
ananuza 10-11 knaccoB

OBILIEE KOJIMYECTBO HACOB I10 102

I[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






