MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunucrepcTBo o0pazoBanus CapaToBCKOl 00/1aCTH
Ynpasienue oopazoBanusi aaMuHucTpanun Kpacnoapmeiickoro

MYHULMIAJBHOTO paiioHa
MBOY «COILI Ne2 r. KpacHoapmeiicka»

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO

Ha 3aceaHuu 3aMecTUTeNb JUPEeKTopa
7
neziarorugeckoro cosera mo YBP _ -

=

ITpotoxos Nel
ot 26.08.2025r.

PABOYASI ITIPOTPAMMA
(ID 1937242)

yueOHOro npeamera «AJiredpa 1 Ha4ajaa MaTeMaTHYeCKOro aHaJIu3a.
ba3oBblil ypoBeHb»

s ooygarommxest 10-11 kmaccoB



MNOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma yueGHOTO Kypca «Anredpa U Hadajga MaTeMaTHYECKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

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 OOECMeYMBAET HWHCTPYMEHTAIbHYI0 0a3y Il U3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YallluXCs Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllMecs OBJIaJ€BAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MAaTeMaTHIECKOU Gopme.

Kypc anreOpsl 1 Hauan MaTreMaTUueCKOro aHajdu3a 3aKJIabIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIMNA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XM3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMU U JIOTMYECKH CTPOTUMH MAaTEMAaTHUYECKUMH KOHCTPYKIUSIMU
pa3BMBAeT YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPXKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3AIIUI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHue. B xome n3ydenus
anreOppl W Havall MATEMaTUYeCKOro aHajiu3a B CTapIledl IIKoJie Yydarluecs
MOJTy4alOT HOBBIM ONBIT pEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSTEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallMd W WHTEpIpeTaIluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCS C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAyKe U B MCKYCCTBE, C BbIJAIOIIMMUCA
MaTeMaTUYECKUMU OTKPBITUSIMA U UX aBTOPAMH.

Kypc oOnagaer 3HAYMTETBHBIM BOCHUTATENbHBIM MOTEHLIUAIOM, KOTOPHIM
peanu3yeTcsi Kak uepe3 y4eOHbId MaTepual, CoCOOCTBYIOUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOW AesITeIbHOCTH,



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

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

CrpykTypa Kypca «Anredpa 1 Hadyajla MaTeMaTUYECKOr0 aHAIIM3a» BKIIOYAET
CIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUD),
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKoro aHanuza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCS HA TMPOTSHKEHHH JBYX JIET
oOy4eHHs B CTaplliel IIKOJIe, €CTECTBEHHO AOIMOIHSIS JIPYT Apyra U MOCTEHEHHO
HAChIIAsICh HOBBIMM TeMaMHU W pasfaenaMu. J[aHHBIM Kypc  SABISETCA
WUHTErPATUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX JUCLUUIUIMH: anreOpa, TPUTOHOMETPHsI, MATEMaTUUECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBJIaAE€BalOT BCcE Oosee
HIMPOKUM MATEMaTHYECKUM ammnapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, IOJyYeHHbIE B Kypce «Airedpa W Haudaia
MaTEMaTUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3yJIbTaT.

CopnepxkaTenpHO-METOANYECKAs TUHUA «YUucna W BBIYMCIEHUSD) 3aBEPIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKoJie. B crapiedl mikoige oco0oe BHUMAaHUE YIEISIETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE pAa3IMYHBIX (OpPM 3amucu JCHCTBUTENBHOTO 4YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCJIAaMH, 3allMCaHHBIMU B CTaHIapTHOH dopmMme,
VICIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANU3YETCS HA TMPOTSIKEHHH BCETO
oOydeHHs] B CTaplled IIKOJIe, TOCKOJbKY B KaXIOM pas3feie MporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMU METOJIaMU PELICHUS LEJbIX, PAUMOHAIBHBIX, HPPALIHOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3ajlad W 3a7ad Ha
HAaXOXXJEHUE HauOONBIINX W HAUMEHBINTUX 3HaueHWd QyHkuu. [lanHas
coJepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUM
BBIMIOJHATh pacuy€Tbl mo ¢GopMynaM, MpeoOpa3oBaHUs IENbIX, PalMOHAIBHBIX,
UppAIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENeHUu U Jorapudmel. braromaps u3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
a0CTPAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJIE PABEHCTB M HEPaBEHCTB. AureOpa
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. N3yyenue CTENIEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBaTh MOJYyYEHHbIE (YHKLIHH, CTPOUTh HX
rpaduku. Marepuan 3Tol coaep:KaTeIbHON JTUHUN HAIeJIeH Ha pa3BUTHE YMEHHM
M HaBBIKOB, IO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M ciioBecHoOU. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHIO aJNTOPUTMUYECKOTO MBIIUICHUSA, CIHOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havala mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYarolMMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAnu (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsI TpolueccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNied peajbHbIX CHUTyallui,
HAXOXKJEHUSl HAWY4YlIero pEHIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HPKOHOMHYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHan3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMA pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

CopepxarenpbHO-METOAUYECKasl TUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
MPEACTABIICHUS MPOHU3BIBAIOT BECHh KypC LIKOJBHOM MATEMATUKU WU IMPEAJIararor



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUH, OHH CBSI3BIBAIOT PAa3HbIE MAaTEMAaTUYECKUE TUCUUILIMHBI B €IUHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbI MAaTEMaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BAaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, NUCCIIEIOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
MHTEPIIPETALNN MOTYYECHHBIX PE3YyIbTaTOB. Takue 3ajjaHusl BIUIETEHBI B KaXIbld
U3 pa3JeNoB IIPOrpaMMBbI, IOCKOJIBKY BECh MaTepUall Kypca IHUPOKO UCIOJIb3YETCS
JUISL pellieHus] IPUKIAAHBIX 3a1a4. [Ipu penieHun peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIONb30BaTh AHAJIOIHIO, 0000IIAaTh U KOHKPETH3UPOBATH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AuredOpa v Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha HW3yYeHHME Kypca aireOpbl M Hayal MaTeMaTUYeCKOro
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.

COAEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

YucJa 1 BbIYUCIEHUS

Panmonanpabie uncia. OOBIKHOBEHHBIC M JICCATUYHBIC APOOH, IPOIICHTHI,
OeCKOHEUHblE  MepuoAuYeckue  JpoOu. ApuPMeTHUYecKue  Oomepauud C
palMOHAJIBHBIMY YUCJIaMU, MPE0OPa30BaHUs YHUCIOBBIX BhIpaxeHui. [Ipumenenue
JIpoOeil 1 MPOIEHTOB ISl PEIICHUS NMPUKIATHBIX 3a/1ad U3 Pa3IudHBIX OTpaciei
3HAHUU U PEATbHOU JKU3HMU.

JlencTBuTenpHbIE 4YHMCIA. PalMoOHaNbHBIE W UPPALMOHAJIBHBIC YHCIIA.
Apudmernueckue omnepanuu C JASHCTBUTENbHBIMU yuciaaMu. [IpubavxéHHbIC
BBIYMCIICHUS, [IPABUJIA OKPYTJICHUS, IPUKHUIKA U OLIEHKA PE3YyJIbTaTa BHIYUCIICHUM.



Cremenp ¢ menbiM  TokaszateneM. CranmaptHas Qopma  3amucu
JNEUCTBUTENTHLHOTO uucha. Mcmons3oBaHme momxonsmield  ¢GOpMBl  3aluch
JICVUCTBUTENBHBIX YKCEN I PEIICHUS NPAKTUYECKUX 3aJ1a4 M NPEACTaBICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HaTypaJibHOM  crtemeHu.  JleWcTBuUaA ¢
apu(pMETHICCKUMH KOPHSIMH HATYPaJTbHON CTEIICHH.

CuHHYyC, KOCHHYC W TaHI€HC YUCJIOBOrO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
apKTAaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbBIE TTPEOOpa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcCHOBHBIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHeHHEe, KOpPEHb YypaBHEHUs. HepaBeHCTBO, pellleHME HEpPaBEHCTBA.
Meton uHTEpPBANIOB.

Petienue nenbix U ApoOHO-pAIIMOHATBHBIX YPAaBHEHUI U HEPABEHCTB.

Pemenne nppaniOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Penienre TpUroHOMETPUYECKUX YPAaBHEHUM.

[IprumeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 3a7ad
U 3aJ1a4 U3 Pa3IMYHbIX 00JIaCTe HAYKH U PEaTbHOM KU3HH.

@OyHkuuu U rpadpuku

Oynkumsi, crnocodbl 3afgaHus ¢QyHkuuu. ['padux ¢yHkuuu. B3aumHO
oOpaTHbIe (PYHKITUH.

OO6nacth ompeneneHuss ¥ MHOXKECTBO 3HaueHud (yukumu. Hymu ynkium.
[TpomexxyTku 3HAaKOMIOCTOSHCTBA. UETHBIE M HEUETHBIC (DYHKITUH.

Crenennas (QyHKIUS C HATypalibHBIM U 1IEJIBIM MOKa3aresieM. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpauK KOpHS N-Oi CTENEHHU.

Tpuronomerpuueckass OKpPYKHOCTb, OIPEICIICHUE TPUTOHOMETPUUECKHUX
(GyHKIIHUNA YUCIIOBOTO apTyMEHTA.

Hauyana MmaTeMaTH4ecKOro aHajimn3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJlaHus OCJIeJOBAaTEJILHOCTEH.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmernueckas ¥ TeOMETpUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBaIOIIEH reoOMETPHUYEeCKON
nporpeccur. DopMyna CIOXKHBIX NPOLEHTOB. lcronp30BaHME MPOTPECCHM IS
pELIEHHUs peAJIbHBIX 33/1a4 ITPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuu Haj MHOxkecTBamu. Jluarpammel Ditnepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara i ONMCAaHUS PEeaAIbHBIX
MPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.



Omnpenenenune, TeopeMa, CIEICTBUE, T0KA3aTEIbCTBO.
11 KJIACC

Yuciia 1 BbIYMCICHUS

HartypanbHbie 1 nienbie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

Crenensp ¢ pamoHaIbHBIM NTOKa3aTeneM. CBOICTBA CTENEHMU.

Jlorapudm yucna. [leciTuuHbIe U HATYypaJbHBIE JIOTAPU(PMBI.

YpaBHeHNs U HEPABEHCTBA

[Tpeobpa3oBaHue BbIpaXEHHM, COIEPIKALIUX JOrapu(MBbI.

[TpeoOpa3oBaHne BBIpRXKEHUN, COAEpXKAIIMX CTEHNEHH C palUOHaJIbHBIM
IIOKAa3aTeJIEM.

[Tpumepsl TPUTrOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTenbHble ypaBHEHHS 1 HEPABEHCTBA.

JlorapupmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl TMHEHHBIX ypaBHEHUU. PellleHne NMpUKIaIHbBIX 337a4 C IOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHU.

CucteMbl U COBOKYITHOCTH PALIMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUYECKUX 3aJad M 3aJad U3 pa3IU4HbIX O0JIacTell HayKu U peanbHOMN
YKU3HU.

DOyHKUMH U TPaPuKn

Oyuknus.  I[lepuonuueckne  ¢GyHkuuud. [IpomMexXyTKM  MOHOTOHHOCTH
¢byHkuud. MakcumMymbl 1 MUHUMYMBbl (QyHKUMU. HaunOosbllee M HauMmeHblIee
3HaYeHHE (PYHKLIHUU HA IPOMEXKYTKE.

Tpuronomerpruueckre QPyHKIIUU, UX CBOMCTBA U TPAPUKHU.

[Toka3zaTenbHas u Jorapupmuueckas GQyHKUINU, UX CBOWCTBA U rpauKH.

Hcnonb3oBanue rpadukoB GyHKIUN IS pelIeHUs YPaBHEHUN U JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNA Ui HCCIENOBAaHUS TMPOLECCOB U
3aBHCHUMOCTEH, KOTOpbhIE€ BO3HUKAIOT IMPH PEIICHUWU 3a7ad U3 JAPYTruX y4eOHBIX
MPEAMETOB U PEATBHOU KU3HU.

Hauvana MaTeMaTH4ecKOro aHajaimn3a

HenpepriBable GyHKIIMH. MeTo1 MHTEPBAJIOB ISl pEIICHHUS HEPABEHCTB.

[lpousBognass  Qyukmuu. ['eomerpudeckuid ©u  (QUSHYECKUN  CMBICTT
MIPOU3BOJHOM.

[IpousBoaHble  dMeMEHTapHBIX  QyHKIUH.  DopMyibl  HAXOXKIACHHS
MPOU3BOJHON CYMMBI, TPOU3BEICHUS U YACTHOTO (PYHKIUH.



[TpumeHeHre MPOU3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTDH U
skcTpeMyMmbl. Haxoxkaenue HanOoNbIIero 1 HAaMMEHbLIEro 3HaYeHus1 (PyHKIUH Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOJHOM I HAXOXKACHUS HAWJIY4IlIEero pEIICHUS B
NPUKIAIHBIX 3aJa4yaxX, [Js ONpPENENICHHs CKOPOCTH Ipolecca, 3adaHHOTO
dbopmyoit wiu rpadpuKoMm.

[TepBoobOpasnas. Tabnuiia nepBooOpa3HBIX.

WNHuterpan, ero reoMeTpuyeckuii W (Qusnueckuid cMbicia. Beruucienue
uHTerpaia no popmysne Herorona—JleiOnua.

IHJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenue ydeObHOro mpeamera «Marematuka» JOJDKHO 00€CIeunBaTh
JIOCTUKEHHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHuUsI CICAYIOMMNX JIUYHOCTHBIX,
METaIpeAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOTpPaMMbl y4yeOHOTO TpeaMmeTa
«MaremaTnka» XapakTepU3yrHTCs:

['paxxtaHCKOE BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO IPAXKAAHCKON MO3UIMU 00YYAIOIIErocsi Kak akTUBHOTO
M OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaXIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHHEM
B3aUMOJICHCTBOBATh C COLUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSMU 1 HA3HAUYCHHUEM.

[TatproTHyeCcKOE BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTHIO POCCUICKOM TPAXKTAHCKON HICHTUYHOCTH, YBAXKEHUS K
MIPOLJIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTUKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JOCTI)KCHUW B JIPYTHX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUSIL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEHN POCCUHCKOTO HapoJa;
c(OPMHUPOBAHHOCTBIO  HPABCTBEHHOIO  CO3HAHMS, OATUYECKOrO  MOBEACHUS,
CBSI3aHHOI'O C IPAKTUYECKUM IPUMEHEHUEM JOCTUKEHUN HAYKU U AEATEIBbHOCTBIO
y4€HOT0; OCO3HAHUEM JINYHOTO BKJIAJa B IOCTPOECHUE YCTOMUMBOTO OYAYIIETO.

DcTeTnYecKoe BOCIIUTaHUE:!



ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIIOYAss ICTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ad4, peLIeHnH, pacCyXIEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3jIMYHbIX BUIOB UCKYCCTBA.
Pu3nuecKoe BOCIIUTAHUE:
cOPMHPOBAHHOCTBIO YMEHHS TMPUMEHSATh MaTeMaTH4YeCKue 3HaHUS B
MHTEpecax 30pOBOro M 6e30macHoro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBbBIO (310pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTB); bu3nuecKoro
COBEPILICHCTBOBAHMSI, npu 3aHATHUIX CIIOPTUBHO-03/I0POBUTEIHHOM
JEeSATEIbHOCTBIO.

TpyIoBoe BOCIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOHUS; HHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M e€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIN BHIOOP
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HECHHBIC IIJIAHBI;
TOTOBHOCTBIO M  CIHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHNI0 HA TMPOTSHKEHUU BCEH JKW3HH; TOTOBHOCTHIO K AKTHBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMAaTUYECKON HAIPaBICHHOCTH.

DKOJIOTUYECKOE BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYCCKON KYyJIbTYpbl, IOHUMAHHEM BIIVSHHS
COIMATBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpellbl, OCO3HaHWEM TJ00aTbHOTO XapakTepa JKOJOTHYECKHUX MPoOJeMm;
OpUEHTallel Ha MPUMEHEHHE MaTeMAaTHYeCKUX 3HAHWM [JIS pelieHus 3aaad B
0o0JacCTH OKpY’)Karomiell cpefpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX TTOCJICICTBHM JJISI OKPYKAIOIEH CPEIbI.

[{eHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSI HAyKH W  OOIIECTBEHHOM TMPaKTUKH, TMOHUMaHUEM
MaTeMaTHYeCKOW HayKh Kak cdepbl YeIOBEUYECKOW JCSITCIIBHOCTH, DTAarloB €€
pPa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS IMBUIN3AINW, OBJIAJCHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTH4YeCKOH KYJIbTYpOH KaK CPEJACTBOM TIO3HAHHUS MHPa;
TOTOBHOCTBIO OCYIIECTBIISAITh MPOCKTHYIO M HCCIEAOBATEIbCKYIO NIEATeIbHOCTh
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTrpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0eucmeusamMu, YHUBEPCATbHbIMU Pe2YIAMUSHLIMU OCUCTEUIMU.



1)

YHueepcaﬂbeze nosnaeameéeljibHble Oedcmeuﬂ, obecnequsarom

Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUaroWuxcs (oceoenue
Memo008  NO3HAHUA  OKpYHCaAlowe2o  Mupa;  npumeHeHue  J102U4ecKux,
ucce008amenbeKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBrie ornueckue AenCTBUs:

BBISIBIIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
ONpEJeICHUs]  MOHSATUN; YCTAHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KJaccu(uKanyy, OCHOBaHUA JUIsi OOOOIICHUS M CpaBHEHUS, KPUTEPHUH
MPOBOJIMMOTI0 aHAJTN3A;

BOCIIpUHUMATh, (QOpMYIUpOBaTH M  MPEOOpPa3OBbIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

BBISIBIIAITH ~ MAaTEMAaTHYE€CKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBopeurss B (aKkTaxX, MaHHBIX, HAONIOJACHHWSIX U YTBEPIKICHHSIX;
npemiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JienaTh BBIBOJBI C HWCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHH M, YMO3aKIIIOUSHHH 110 aHAJIOTHH;
IPOBOJUTH CaMOCTOATENLHO J0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKICHUHA (MPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS Y BBIBOJIBL;

BBIOMpATh CrOcOo0 perieHuss yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB peEIleHUs, BBIOMpaTh Haubojee NOAXOAANUMNH C Y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBrbIe ucciienoBarenbCcKue IEUCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUYUE, MpoOsIemy,
yCTaHAaBIWBaTh HCKOMOE€ MW  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHCHHE;

IPOBOUTD CaMOCTOSITENIHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YEeCKOIro
O0BEeKTa, SIBICHUSA, TIPOIECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, TPOIIECCAMU;

CaMOCTOSITENIHO (POPMYIHPOBATH 0000IIEHUSI U BHIBOJBI 110 pE3yJIbTaTaM
NPOBEAEHHOTO HAOMIONEHUS, UCCIEIOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;



MMPOTHO3UPOBATH BO3MOKHOC pPa3BUTUC IIPOLECCCA, a TAKKE BbIABUT'ATH
MMPCAIIOJIOKCHHA O €TI0 PAa3BUTHHU B HOBBIX YCIIOBUAX.

PaGoTa ¢ uadopmarnueii:

2)

BBISIBIIATD JIePUIMTH UHPOpPMALIUU, JAHHBIX, HEOOXOAUMBIX JUISI OTBETa
Ha BOIIPOC U JJISI PELICHHUS 33/1a4K;
BBEIOMpAaTh  WMHGOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;
CTPYKTYpPHpPOBaTh HH(OpMAIUIO, MPEACTABIATh €€ B pa3IMUHbIX (popmax,
WLTIOCTPUPOBATH TpadUuecKy;
OLICHUBATH HaJIEKHOCTh uHpopMaru 1o CaMOCTOSITEIILHO
c(hopMyJIHMPOBAaHHBIM KPUTEPHUSIM.

Yuusepcanonvie  KoMMyHuxamueHnwvle Oelicmeus,  00ecneyugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YVUATOUWUXCSL.
OOmenue:

BOCIIPUHUMAaTh M  (QOpPMYJIHpPOBAaTH CYXKJIEHHUA B COOTBETCTBUU C
YCIIOBUSIMU M LIEJIIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NHCbMEHHBIX TEKCTax, J1aBaTh IMOSCHEHHUS 110
XOJly pelleHus 3a/1a4i, KOMMEHTHPOBATh MOJyYECHHBIN PE3yJIbTaT;

B X0JI€ 00CYKIEHMS 3a]aBaTh BOIMPOCHI 110 CYIIECTBY O0CYKIAEMON TEMBI,
poOJIeMBbl, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UEH, HALIEJICHHBIE HAa MTOUCK
pEelIeHUs; COMOCTaBIATh CBOU CYXKIEHHS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh Pa3Mdyle U CXOJCTBO IMO3ULHUMN; B
KOPPEKTHOM Gopme popMyIupoBaTh pa3HOIIACHs, CBOM BO3PAKECHMUS,;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHHUd  3aJadyd,  DKCIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C y4ETOM 3a/1ay MPE3eHTAUU U 0OCOOEHHOCTEN ay TUTOPHUH.

CoTpyIHHUYECTBO:

NOHMMAaTh W WCMOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOHM U
WHIUBUTyaJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a1a4; IPUHUMAThH 11CJTh
COBMECTHOH JAESITENbHOCTH, IIJIAHUPOBATh OPTaHMU3AIMIO COBMECTHOM
paboThI, pacrpeeNiaTh BUABI PabOT, T0rOBapUBaThLCS, 00CYKIATh MPOIIECC
U pe3ysbTat paboThl; 00001IaTh MHEHUS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMBD» W WHBIC); BBHIMOJHITH CBOIO YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMU UI€HAMHU KOMAaH/IbI,
OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSAM,
c(OpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.



3) Vuueepcanvnvie  pezynamuenvie  Oeticmeus, obecneyusarom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranuzanus:

COCTaBIIAITh IIJIaH, AJITOPUTM PEUICHUS 33aJ]a4d, BBIOUPATh CIIOCO0 PEIICHUS C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ YYETOM HOBOW MHGOpMAIUH.

CaMOKOHTpOJIb:

e BJIAQJCTh HABBIKAMH IIO3HABATCIBHON pEQIIEKCMH KaK OCO3HAHWS
COBEpIIIAEMBIX JACHUCTBHI W MBICIHTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOMPOBEPKH, CaMOKOHTPOJIA Tpolecca H
pe3ynbTaTa penieHus] MaTeMaTHIeCKON 3a/1a4H;

e TPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NpPU PEHICHUU
3a/la4yl, BHOCHUTb KOPPEKTHUBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX
OOCTOATENBCTB, TAHHBIX, HAWJEHHBIX OIIHMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yJbTaTa I€Id WU YCJIOBHUSM, OOBSICHSITH
NPUYUHBl JOCTHKCHUS WIM HEAOCTH)KCHUS PE3yJIbTaTOB ACSITEIbHOCTH,
HaXOAHTh OMHUOKY, TaBaTh OLIEHKY TPHOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

OcBoeHne yueOHOTO Kypca «Anredpa ¥ Havalla MAaTEMaTHYECKOTO aHaIu3ay
Ha YPOBHE CPEJHET0o OO0IIero oOpa3oBaHUs JOKHO OOCCIEYMBATH JOCTHKCHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucaa v BIYMCICHUA

OnepupoBaTh TMOHATUSIMH: PAIMOHATLHOE W JEHCTBUTEIHLHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOH, MPOIICHTHI.

BeImontHSATE  apudMETHYECKHe ~ Olepalid ¢ paldOHAIBHBIMA |
JEHCTBUTEILHBIMHU YHCIIAMH.

BoImoHITh TPUOIMKEHHBIE BHIYUCICHUS, UCTIONB3YS MpaBUiia OKPYTICHUS,
JienaTh MPUKUAKY U OIIEHKY Pe3yJIbTaTa BHIYMCICHHM.

OnepupoBaTh MOHATHUSAMHU: CTEMEHb C IICJIBIM IIOKa3aTelieM; CTaHIapTHAs
dbopma 3amuMcH JICHCTBUTEIBHOTO YHCIA, KOPEHb HATYpPaJbHOW CTCIICHH,
WCITOJIB30BATh MOAXOAAIIYIO (hOPMY 3aITMCH ICHCTBUTEIIBHBIX YHCEIT IJIS PEIICHUS
MPAKTUYECKUX 3a]1a4 U MPEJCTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSIMH: CHHYC, KOCHHYC M TaHTE€HC MTPOU3BOJIBHOTO YTJIA;
UCII0JIb30BaTh 3aMKCh MPOU3BOJILHOIO yTila Yyepe3 oOpaTHbIE TPUTOHOMETPUYECKUE
byHKIUY.



YpaBHeHMS U HEpaBeHCTBA

OnepupoBaTth MNOHATHSAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJOE,
paMoOHAIbHOE, UPPAMOHAIIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BemonHaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAXKEHUM W pemiaTh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BbIonHATE MpeoOpa3oBaHUs LENIbIX, PALNMOHAIBHBIX W HPPALUOHAIBHBIX
BBIDOKEHM M pellaTb OCHOBHBIE  THUIIBI  LIEJBbIX, PANMOHAIBHBIX U
VPPaLMOHAIBHBIX YPABHEHUIN 1 HEPABEHCTB.

[IpuMeHATh ypaBHEHUsI U HEPABEHCTBA JUJI PELICHUS MATEMATUYECKUX 3a]a4
Y 3a]1a4 U3 Pa3JIMYHbIX 00JacTeil HAYKH U PealbHOU KU3HH.

MopnenupoBaTh peajlbHbIE CUTyallud Ha S3bIKE aireOpbl, COCTaBISATh
BBIDAKECHMSI, YPAaBHEHMS, HEPAaBEHCTBA IO YCIOBHIO 3a/Jadd, MCCIEA0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajireophl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: (PYHKIHUSA, CIIOCOOBI 3a7aHusl (DYHKIMH, 00IaCTh
ONpEIENCHUs] M MHOMKECTBO 3HA4YeHMH (PyHKIUHU, rpaduk (yHKIHH, B3aWMHO
oOpaTHbIe (PYHKITUH.

OnepupoBaTh NOHATHUAMU: UYETHOCTH W HEUYETHOCTh (PYHKIMH, HYJIH
(GyHKUIMH, TPOMEKYTKH 3HAKONOCTOSIHCTBA.

Hcnonb3oBaTh rpaduky GyHKIMMA JJ15 pelieHUs] ypaBHEHUH.

Crtpouth M uuTaTh TpaduKu TUHEHHON (PYHKIIUHU, KBAAPATUUHON (DYHKITUH,
CTETEHHOMN (PYHKIIMHU C IIEJIBIM ITOKa3aTeleM.

Hcnonp3oBare rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN MpH PEIIeHUH 3aJay U3 APYrHX y4EeOHBIX MPEIMETOB U PEabHON
YKU3HH; BBIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEX]ly BEJIMUUHAMH.

Havana MmaTeMaTH4€CKOro aHAJIN3a

OmneprpoBaTh NOHATHUAMU: TOCIEAOBATEIBHOCTh, apUpMETHUECKas |
reoMeTpUYECKas MPOrpeccuu.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBalollasgs TeOMeTpUYecKast
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH Tr€OMETPUUECKON MPOTPECCUH.

3amaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IMOCIEIOBATEIBHOCTEN U MIPOTPECCUN IS PEIIECHUS
peanbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHMKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIEpALlMU HaJlI MHOXKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIA — anmmapar JJid  ONHMCAaHUs
peallbHbIX MPOLECCOB M SBJICHUH, NMPU PEUICHUH 3aJad M3 JAPYTruxX Y4eOHBIX
IIPEIMETOB.



OHepI/IPOBaTb IIOHATHUAMM.: OIIPCACICHNUC, TCOpPEMA, CJICACTBHUC,
J0Ka3aTcJIbCTBO.

11 KIIACC

Yucaa v BBIYMCICHUA

OnepupoBaTh MNOHATUSIMHU: HATypaJIbHOE, ILEJIOE YHCIO; HCHOJIb30BATh
MPU3HAKU JIEIUMOCTH LENBIX YUCEI, PA3JIOKEHUE YMCIIA HA MPOCTHIE MHOXKUTEIN
JUISL PELIEHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTENIEHD C PAIMOHAIBHBIM [TOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JOrapu(pM UHCIa, JIECATUYHBIE U HATypajbHbIC
JorapupMsl.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsATh CBOMCTBa CTENEHW i NpeoOpa3oBaHMs  BBIPAKECHUI;
ONEPUPOBATH TOHATHSIMH: IOKA3aTEIBHOE YpPaBHEHHWE M HEPABEHCTBO; peEIIaTh
OCHOBHBIE THUIIbI ITOKA3aTENbHbBIX YPABHEHUN U HEPABEHCTB.

BoimonHITh  mpeoOpa3oBaHUsl  BBIPAKEHUN, COJAEpXKAIIMX JOorapudMsl;
OTEPUPOBATH MOHATUSIMU: JIOTAPUPMUUECKOE YPABHEHUE U HEPABEHCTBO; pEIIaTh
OCHOBHBIE THIIBI JIOTApU(PMUUECKUX YPAaBHEHUN U HEPABEHCTB.

Haxoaute pemieHust npoCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NMOHATUAMH: CUCTEMA JIMHEHHBIX YpaBHEHUU U €€ PEIICHUE;
MCIIO0JIB30BaTh CUCTEMY JIMHEVMHBIX YPABHEHUH ISl PELICHUS ITPAKTUUECKUX 3a/1a4.

Haxonuth peunieHuss mpoCTEUIINX CUCTEM M COBOKYIMHOCTEH PallMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMd Ha S3bIKE alreOpbl, COCTABISATH
BBIDAKCHUS, YPAaBHEHHMs, HEPABEHCTBA M CHUCTEMbI [0 YCIIOBUIO 3aJ]ayH,
UCCJIEI0BATh MOCTPOECHHBIE MOJIETH C UCIOJIb30BAHUEM anmnapara aareopsl.

@OyHkuuu 1 rpadpuku

OnepupoBaTh MOHIATUSMH: TepuoaAnYecKass  QYHKIUS, MPOMEKYTKU
MOHOTOHHOCTH (PYHKIIMH, TOYKHM JKCTpemMyma (yHKIMU, HauOosbllee U
HaWMEHbIIIee 3Ha4YeHUss QYHKIUA HaA TMPOMEXKYTKE; HCIOIb30BaTh WX IS
UCCie10BaHus PYHKIMH, 3a]JaHHON TpaduKOM.

OnepupoBaTh MOHATHUSMU: TpapuKH MOKa3aTeIbHOM, JorapupMUUYECKOd u
TPUTOHOMETPUUECKUX (YHKIUN; N300pakaTh UX HAa KOOPAMHATHOW TUIOCKOCTH U
MCIOJIB30BaTh JJIsl PELICHUSI YPABHEHU U HEPABEHCTB.

N300pakaTh HA KOOPJIMHATHOM TJIOCKOCTH TpadUKH JTUHEHHBIX ypaBHEHUN
Y WCIIOJIb30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHEHUI.

Ucnonb3oBaTh rpadukd (QyHKIUN [Ji9  HMCCIENOBAaHUS IPOILIECCOB U
3aBUCUMOCTEN U3 IPYTUX y4eOHbIX AUCIUILIUH.

Hauana MaTeMaTH4eCcKOro aHajan3a



OmneprpoBaTh MOHATUSAMHU: HENPEPBIBHASL (PYHKIIHS; TPOU3BOAHAS (yHKLUU;
UCIIOJIb30BaTh TEOMETPUUYECKUN U (PU3UUECKUI CMBICI MPOU3BOIHOM ISl PEeIICHUS
3aj1ay.

HaxoauTs npon3BoAHbBIE 2JIEMEHTAPHBIX (PYHKIMHA, BBIYUCIIATH IPOU3BOHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOIHYIO AJISl MCCIIENOBaHUS (YHKIIUM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSATH PE3yJIbTaThl UCCIECOBAHUS K MIOCTPOCHHUIO TPadUKOB.

Hcronb30BaTh MPOU3BOAHYIO Ul HAXOXKICHHUS HAWIYyYIIErO PpELICHUs B
IIPUKJIAJHBIX, B TOM YUCIIE COLMAIbHO-9KOHOMUYECKHX, 3aa4ax.

OmnepupoBaTh MOHATHSAMHU: NE€pBOOOpa3Has U  HHTErpaji; IMOHUMATh
T€OMETPUYECKUI U (PU3NYECKUN CMBICI UHTErpaia.

Haxonute nepBooOpa3Hbie 3J€MEHTApPHBIX (DYHKIMI; BBIYMCISITH MHTErpaj
o ¢popmyne HperoTona—JIelOHuna.

PemaTte npukiiagHeie 3aJadd, B TOM YHUCJIE COLMAIBHO-D)KOHOMHYECKOTO U
(bu3MYecKOro xapakrepa, CpeJICTBaMU MATEMATHYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
n/n MPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHoOXxecTBa palluOHAIbHBIX 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 KIIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n MPOrpamMmbl Bcero Kontpoapueie  Tpaxkruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
CreneHb ¢ palMOHAJILHBIM IIOKA3aTEIEM.
1 [TokazarenbHas pynkuus. [lokazarenbHbie 12 1
YpaBHEHMsI U HEpAaBEHCTBA
Jlorapudmuueckas QyHKIHUS.
2 Jlorapugmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuieckne GyHKIUU U UX
3 rpaduxu. TpuroHomerpuueckue 9 1
HEpaBEHCTBA
4 ITponsBoanas. [Ipumenenue npon3BoaHON 24 1
) WHrerpan u ero npuMeHeHus 9
6 Cucremsl ypaBHeHUH 12 1
7 HatypanbHble 1 1ienbie yrcia 6
8 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3ALIHS 18 p
3HAHWH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




