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MNOACHUTEJBbHAS 3AIINCKA

PabGouast mporpamma y4deOHOro Kypca «Anredpa W Havajla MaTeéMaTHYECKOrO aHalin3ay 0a30BOTO
ypoBHs ais oOyqaroruxcst 10 —11 kiaccoB pa3zpaborana Ha ocHOBe DenepanbHOro rocyIapCcTBEHHOTO
00pa3oBaTENbHOIO CTAaHAApPTa CPEIHEro oomero oO0pa3oBaHMs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, TPENBABIAEMBIX K MaTeMaTHUYECKOMY OOpa3OBaHHMIO, W TPAAMLIUNA POCCUHCKOTO
oOpazoBanus. Peamm3arusi mporpaMMbl 00€CIIEYMBACT OBJIAJCHUE KIIOUEBBIMH KOMIICTCHITHSIMH,
COCTABIISIIONIMMH OCHOBY JUIS CaMOpPa3BHTHSI M HENPEPHIBHOTO 00pa30BaHUs, IEIOCTHOCTh
OOIIEKYJIBTYPHOTO, JITYHOCTHOTO U TI03HABATEIILHOTO PA3BUTHS JIMYHOCTH O0YYAIOIIHXCS.

HEJIM U3YYEHHUS YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayana MaTeMaTHMYECKOIrO aHaln3a» SIBJSETCS OJAHMM W3 HamOojee 3HAUMMBIX B
IporpaMMe CTapiieil IIKOJbI, MOCKOJbKY, C OJHOW CTOPOHBI, OH 00ECIeYMBACT MHCTPYMEHTAIbHYIO
0a3y U1 U3y4YeHHUsI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C APYroi CTOPOHBI, (POPMHUPYET JOTHUECKOE
1 a0CTpaKTHOE MBINUICHUE yUYallluXCs Ha yPOBHE, HEOOXOAMMOM IS OCBOCHUS KYpPCOB MH()OPMATHUKH,
OOIIIECTBO3HAHUS, HWCTOPHUHU, CIOBECHOCTH. B paMKax JaHHOrO Kypca ydYamiudecs OBJIaJIeBaOT
YHHUBEPCATBHBIM  SI36IKOM COBPEMEHHOW HAyKH, KOTOpas (OpMyITUpyeT CBOHM JOCTHIKEHHUS B
MaTeMaTHYeCKOH Gopme.

Kypc anre6psl 1 Haya MaTeMaTHYECKOro aHallM3a 3aKja/lbIBAeT OCHOBY JJIsl YCIIEUTHOTO OBJaJICHUS
3aKOHaMU (PU3UKU, XUMHUU, OMOJIOTUH, TOHUMAaHHUsI OCHOBHBIX TEHJEHINI 9KOHOMUKU U OOIIIECTBEHHOM
KU3HU, TO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJIb30BaTh UX B IMOBCEIHEBHOHN >XM3HHU. B ToXXe BpeMs oOBiajgeHHE aOCTPAaKTHBIMU H
JOTUYECKHM  CTPOTMMU  MaTeMaTHYeCKMMM  KOHCTPYKIHUSIMU  DPa3BUBAaE€T yMEHHE  HAXOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTb HMCTMHHOCTb YTBEPXKJIEHHUSA, HCIIOJIb30BaThb OOOOLIEHHE U
KOHKPETHU3aINI0, a0CTparnpoBaHie W aHAJIOTHIO, (POPMUPYET KpeaTHBHOE M KPUTHUECKOE MBIIICHHE.
B xone n3yuyenus anreOpsl 1 Hadajl MaTEMaTHUECKOIO aHaIM3a B CTapIICH IIKOJIe yJYalluecs MoIy4aoT
HOBBIM OIIBIT PELIECHUS NMPUKIAAHBIX 33Ja4, CAMOCTOATEIBHOTO IOCTPOCHUSI MaTEMAaTUYECKUX MOJIEIEH
pEAIBHBIX CUTyallMd M UWHTEPIPETALMA IIOJYYEHHBIX PEIICHHH, 3HAKOMATCS C IpUMEpamu
MaTEMaTUYECKUX 3aKOHOMEpPHOCTEH B MpPHUPOAE, HAYKE M B HCKYCCTBE, C BBIIAIOIIMMMUCS
MaTEMaTUYECKUMH OTKPBITHUSIMU U X aBTOPaMH.

Kypc oOnamaer 3HauMTENbHBIM BOCIUTATENIBHBIM IMOTEHIIMAJIOM, KOTOPBIM pealin3yercsi Kak uepe3
y4eOHBI MaTepuas, CIoCOOCTBYIOMIMKA (OPMUPOBAHUIO HAYYHOIO MHMPOBO33PEHHS, TaK U Uepe3
cnenuuky  yuyeOHOM  NeATeNbHOCTH,  TpeOylomeld  CcaMOCTOSTENBHOCTH,  aKKypaTHOCTH,
MPOJOJKUTENbHOM KOHIEHTPALlM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYUYEHHBIN pPe3yJIbTarT.

B ocHoBe Mertoauku oOy4deHus anredbpe M HayaJaM MaTeMaTHYeCKOro aHaiu3a JIeKUT
JesITebHOCTHBIN MPUHIUI 00y4YEHUsI.

Crpykrypa Kypca «AnreOpa W Havajga MaTeMaTHYECKOro aHajlu3a» BKIIOYAeT CJeIyoIue
COJIep KaTeIbHO-METOJMUeCKue JTUHUU: «Hucna 1 BeraucieHus», «OyHKIMK U rpadukmn», «YpaBHEHUS
u HepaBeHCTBa», «Hauama martemaruueckoro asammza», «MHoOXkecTBa U Joruka». Bce OCHOBHBIE
COJIEpKaTEIbHO-METOANYECKUE JIMHUM U3Yy4aloTCs Ha TMPOTSDKEHUHU JBYX JIeT oOydeHus B cTapuiei
IIKOJIE, €CTECTBEHHO JIOMOJHSS IPYT APYyra U MOCTETNIEHHO HACHIAsACh HOBBIMU TEMaMH U pa3zesiaMu.
JlaHHBIN KypC SBIISIETCS MHTETPATUBHBIM, MOCKOJBKY OObEIUHSET B ceOe coiepKaHUEe HECKOIbKUX
MaTeMaTHYeCKUX AUCLUMILUINH: airedpa, TPUTOHOMETPHS, MaTEMAaTUYECKUIN aHAJIN3, TEOPUSI MHOXKECTB U
ap. ITo Mepe TOro kak yyaiuecs: OBJa/leBaloT BCE 0oJiee MUPOKUM MaTEMaTHYECKUM aIllapaToM, Y HUX
1ocje1oBaTenbHO (HOPMUPYETCS M COBEPILEHCTBYETCSI YMEHHE CTPOMTHh MaTeMaTHUYeCKYl0 MOJEINb
peanbHON CUTyaluu, NPUMEHSATh 3HAaHUS, MTOJyYeHHbIe B Kypce «Anredpa 1 Hadaiza MaTeMaTHYeCKOro
aHaIM3a», ULl PELICHHS CaMOCTOSTENbHO C(OPMYIMPOBAHHOW MaTeMaTHYeCKOW 3aJadyd, a 3aTeM
UHTEPIPETUPOBATH MOTYYCHHBIN pPE3yIbTaT.



CopepxarenpbHo-MeTOoIMYecKas TMHUS «Yucaa v BBIYHCIECHUS 3aBepiiaeT GOpMUPOBAHUE HABBIKOB
WCIIOIB30BaHUS JCHCTBUTENBHBIX YHCEN, KOTOpOE OBLIO HaYaTO B OCHOBHOM IIKoJe. B crapimeit mkose
0coboe BHMMaHHE YJeNsercs (OPMUPOBAHUIO MPOUYHBIX BBIYMCIUTEIbHBIX HABBIKOB, BKIIOYAIOIINX B
ceOs MCIOJIb30BaHUE PA3NUYHBIX (OpM 3amucu JCHCTBUTENHHOTO 4YHUCIA, YMEHHUE PAIMOHAILHO
BBHITIONHATE JICHCTBUS ¢ HUMH, JeNaTh NMPHUKUIKY, OLICGHWBATh pe3ynbTar. OOydaromuecs: Mmoixy4arT
HABBIKM TPHOMMKEHHBIX BBIYHUCICHUM, BBIMIOJHEHUS JCHCTBHA C YHWCIIaMH, 3allUCAaHHBIMH B
CTaHJIapTHOHU (hOpMe, HCIIOTH30BAHMS MATEMATUIECKIX KOHCTAHT, OIICHUBAHUS YUCIIOBBIX BBIPAKCHHIA.

Jluaust «YpaBHEHUS W HEPABEHCTBA» pEAIM3YETCs Ha MPOTSHKEHUU BCEro OoOydeHHs B crapiuei
LIKOJIE, IOCKOJIbKY B KaXI0M pa3Jiesie IPOrpaMMbl PEyCMOTPEHO PEIIEHNE COOTBETCTBYOIIUX 3aay.
OOyuvaromuecs  OBJIQJEBAIOT  Pa3IMYHBIMU ~ METOJAMH  DPELIEHUS  LENbIX, pallOHaJIbHBIX,
UppALMOHANIBHBIX, I[OKA3aTelbHBIX, JIOTApUDMUYECKUX UM  TPUTOHOMETPUYECKUX  ypaBHEHUH,
HEPABEHCTB M HMX CHUCTeM. [lolydeHHbIE YMEHUS HUCHOJB3YIOTCS TpPH HCCICIOBAHUU (QYHKIHH C
MOMOIIBIO0 TPOM3BOAHOM, PEIICHWH TNPUKIAJAHBIX 3a7ad W 3a/Jad Ha HAXOXKJICHUE HaWOOIBIIHNX H
HAaUMEHBIIMX 3Ha4YeHW GyHKkOuu. JlaHHAs conep)kaTebHAs JUHUS BKIIOYaeT B ce0s TaKKe
(GhopMHUPOBaHHE YMEHHI BBHITIOIHATH PACUETHI 110 popMyJiaM, MPeoOpa3oBaHUs MEbIX, PAllHOHATBHBIX,
MPPALMOHATIBHBIX U TPUTOHOMETPUUYECKHUX BBIPAKEHUM, @ TAKKE BBIPAXKEHUMN, COJEPKAILIUX CTEIIEHU U
norapudmbl. braronapst u3yueHuto anreObpandeckoro marepuana MpPOUCXOAUT JalbHEWIee pa3BUTHE
QITOPUTMHUYECKOTO U aOCTPaKTHOTO MBIIIICHHUS Yydamuxcs, (HOpMHUPYIOTCS HaBBIKM JEAYKTHBHBIX
paccyXIeHuii, paboThl C CHMBOJIBHBIMU (pOPMaMU, MIPEJICTABICHHS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN
B BHJIC PAaBCHCTB M HEpaBeHCTB. AureOpa mpesraract 3(QpQEeKTUBHbIC HMHCTPYMEHTBI UISl PEIICHHSI
MPAKTUYECKUX M ECTECTBEHHO-HAYUYHBIX 3aJlay, HArJIAJHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
SI3bIKA HAYKHU.

CopepxarenpHo-MeTOonU4ecKass JuHUS «DyHKIMU U TpadUKW» TECHO IEPeIUIeTaeTCsl ¢ JPYTUMHU
JUHUSAMH Kypca, TTOCKOJIBKY B KaKOM-TO CMBICIIE 3a7a€T MOCIE0BAaTEIbHOCTh M3YyUYCHUsI MaTepHaia.
W3ydyeHne cTemneHHOM, MOKa3aTeNbHOM, JOTapupMUUYECKOW U TPUTOHOMETPHUUECKHX (YHKIHN, HX
CBOMCTB U rpadMiKOB, UCTIOIb30BaHUE (DYHKIMN IS pelIeHus 3aa4d U3 IPYTUX Y4eOHBIX MPEAMETOB U
peanbHOM KM3HU TECHO CBSI3aHO KaK C MaTeMaTMYE€CKUM aHAIM30M, TaK U C PEUICHUEM YpaBHEHUU U
HepaBeHCTB. [Ipu 3TOM GombIIoe BHUMaHue yaensercs (opMUpOBAHUIO YMEHHsSI BBIpaXXaTh (hopMmyraamu
3aBUCUMOCTH MEXIYy Pa3JIMUYHbBIMU BEJIMYMHAMH, WCCIEAOBATh TOJYYCHHBbIC (DYHKIIMH, CTPOUTH HX
rpadguku. Matepuan 3TOH COJEp)KAaTeNbHOM JIMHUM HalleJIeH Ha pPa3BUTHE YMEHUN M HABBIKOB,
MO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEX]y BEJIMYMHAMH B Pa3UYHOM (popme: aHAITMTHYECKOM,
rpaduueckoil u cinoBecHOM. Ero m3yuyeHue crocoOCTBYET Pa3BUTHIO aJTOPUTMUYECKOTO MBIIUIEHUS,
CIOCOOHOCTH K 00OOIICHUIO 1 KOHKPETU3AIluH, UCTIOJIb30BAHUIO aHATIOTHH.

ConepxarenpHas 1uHHs «Hauana MareMaTHueckoro aHajan3a» IMO3BOJISET CYUIECTBEHHO PacCIIMPUTH
Kpyr Kak MaTeMaTU4YeCKUX, TaK W TMPUKIAAHBIX 3371a4, JOCTYIHBIX OOYYaromIMMCS, Y KOTOPBIX
MOSIBJISIETCS. BOBMOYKHOCTh MCCIIEOBATh U CTPOUTH Ipaduku (PYHKIMIA, ONPEeAesTh UX HAHOONbIINE U
HaWMEHBIIINE 3HAUYCHUS], BEIYUCIATH TUIOMATU GUTYp U OOBEMBI TEJ, HAXOAUTh CKOPOCTH U YCKOPEHUS
mporeccoB. JlaHHash conep)kaTtelbHas JUHUS OTKPBIBAET HOBBIE BO3MOXXHOCTH TOCTPOCHUS
MaTeMaTUYeCKUX MOJIeNiel peaabHbIX CUTYAIlHi, HAX0XACHUS HAMIYYIIIeTO PEIICHUs B IPUKIIAIHBIX, B
TOM YHCJI€ COIMATbHO-9KOHOMHUYECKHX, 3a/1adyaX. 3HAKOMCTBO ¢ OCHOBAaMH MaTE€MaTUYECKOr0 aHalln3a
CHOCOOCTBYET pa3BUTHIO abCTPakTHOro, (HOPMATBHO-TOTUYECKOTO U KPEATUBHOTO MBIIICHUS,
(GhOpMUPOBAaHHIO YMEHHH paclo3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE H
uckycctBe. OOyuyaroluecs: y3HAIOT O BBIJAIONIMXCSA pPE3yJbTaTaX, MOTYYCHHBIX B XOJIe Pa3BUTHI
MaTE€MaTUKHU KaK HayKH, U UX aBTOpPaX.

ConepxarenpHo-MeTOUYECKAsT JTUHUS «MHOKECTBAa M JIOTUKAa» B OCHOBHOM IIOCBSIIIEHA 3JIEMEHTaM
TEOPUU MHOXKECTB. T€OpEeTUKO-MHOXKECTBEHHBIE MPEICTABICHUs MPOHU3BIBAIOT BECh KYpC LIKOJBHOMN
MaTeMaTUKd M TpeuiaraloT Haubosiee yHHUBEpPCAIbHBIA S3bIK, OOBEAMHSIONIMNA BCE pa3zeibl



MaTeMaTHUKU U €€ MPUIIOKEHUN, OHM CBSA3BIBAIOT Pa3HbIE MaTeMaTHYECKUE IUCLMILIMHBI B €IMHOE
nenoe. [1o3ToMy BaXXKHO JaTh BO3MOKHOCTh HIKOJIBHHKY ITOHMMAaTh TEOPETUKO-MHOXKECTBEHHBIHN SI3BIK
COBPEMEHHOM MaTeMaTHKHU U UCIIOJIb30BATh €r0 Ul BEIPAKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa ¥ Hayajga MaTEeMaTHYECKOTO aHAIM3a» HPUCYTCTBYIOT TAaKK€ OCHOBBI
MaTeMaTHYECKOTr0 MOJICIHPOBAHNUS, KOTOPHIE MPU3BaHbI C(HOPMUPOBATH HABBIKH ITOCTPOCHUS MOJEIeH
peanbHBIX CUTYAIUil, UCCIIEOBAHMS STUX MOJIENIECH C MOMOIIBIO arnapara ajareOpsl 1 MaTeMaTHYECKOTO
aHaJlu3a M MHTEpPHpPETalUu IOJYyYEHHBIX pe3yJabTaToB. Takue 3aJaHus BIUIETEHbl B KaXAbId U3
pa3fenoB HpOrpaMMbl, IMOCKOJbKY BeCh MaTepuayl Kypca MIUPOKO HCIHOJIb3YETCs JUIsl peLeHHs
OpUKIAAHBIX 3a7ad. Ilpu pemieHuu peanpHBIX MNPaKTHUYECKUX 33Jad  ydalluecs pa3BHBAIOT
Ha0JII0AaTeNbHOCTh, YMEHNE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThcs, UCHOIb30BATh AHAIOTHIO,
000011aTh U KOHKPETU3UpOBaTh MpobieMy. [lesTeabHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS
NPUKIAJHBIX 3a/ad OpraHu3yeTcsi B Ipolecce M3Y4YeHHs BCEX TeM Kypca «Airebpa W Hauana
MaTEMaTHYECKOI0 aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miiaHe Ha M3ydeHHe Kypca anreOpbl M Havyajdl MaTeMaTHYECKOTo aHajin3a Ha 0a30BOM
ypoBHe oTBOJUTCA 2 yaca B Heaento B 10 kimacce u 3 yaca B Hegenmo B 11 kimacce, Bcero 3a JiBa rojaa
oOyuenus — 170 qacos.

COJAEP)KAHUE YYEBHOI'O KYPCA

10 KJIACC

Yuciia 1 BbIYHCICHUSA

Pammonanbhele  yncna. OOBIKHOBEHHbIE W JAECATUYHBIE JpoOM, TPOLEHTHl, OECKOHEUHbIE
nepuoarudeckue ApoOu. ApupMeTHUecKHe OIepaly ¢ palloHaIbHBIMU YHUCIIaMHU, NMpeoOpa3oBaHMs
YUCJIOBBIX BbIpakeHUH. I[IpumeHeHue npoGeil W MPOLEHTOB JUIsl PELIEHUS MPHUKIAJHBIX 33434y U3
Pa3IMYHBIX OTPACIEH 3HAHUM U pEabHOMN )KU3HU.

JlelicTButenbHble uyncna. PalmoHanbHble M UppalMOHAIbHBIE YKcia. Apu(pMETHYECKHE ONepaluu ¢
AelcTBUTENbHBIMU YcaaMy. [IpuOnmkéHHble BBIYMCICHUS, TPaBUia OKPYTJIEHUs, IPUKU/IKA U OIICHKA
pe3yiabpTaTa BEIUUCICHUN.

Crenenp c¢ uenbiM mnokaszareneM. CranpaptHas ¢opMma 3amMcH  JEHCTBUTENBHOTO  YHCHA.
Hcnonb3oBanue nmoaxoasmie ¢opmsl 3amucu JeWCTBUTENBHBIX YMCEN JUIsl PELIeHUs NPaKTHUYECKUX
3a/1a4 ¥ IIPEICTABIICHUS IaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypasJbHON creneHu. J[lefcTBUsS ¢ apu@MeTHUYeCKUMU KOPHAMU
HaTypaJIbHON CTEIICHHU.

CuHyC, KOCMHYC W TaHT€HC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHUHYC, apKTAaHI'€HC YUCIOBOTO
apryMeHTa.

YpaBHeHHs U HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPa30BAHUSI.

IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIpakeHUH. OCHOBHbIE TPUTOHOMETPUYECKHE (HOPMYJIBI.

YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellieHne HepaBeHCTBa. MeTo UHTEpBAJIOB.

Pemenue nenbix u IpoOHO-pallMOHANBHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne nppanoHanbHBIX YPaBHEHUN U HEPABEHCTB.

Pemenne TpuroHoMeTpUYECKUX YpaBHEHUM.

[IpuMeHeHne ypaBHEHMI M HEPAaBEHCTB K PELICHUIO MAaTEMaTUYECKHUX 33Jad M 3aJa4 U3 Pa3IN4HbIX
o0JacTeil HayKH U pealbHOM KHU3HH.

DOYyHKUMH U TPaPUKU

Oyuk1us, crnocoosl 3ananus Gpynkun. I'padux Gpynkimmu. BzanmMuo oOpatHblie GyHKIHU.



OGmactp ompeneneHus W MHOXKeCTBO 3HaueHuWd ¢yHkuun. Hymmu ¢yakmun.  [IpomexyTku
3HAKOMOCTOSIHCTBA. UETHBIC N HEUETHBIE (PYHKITUH.

Crenennas GyHKIMS C HaTypaJdbHBIM M IIEJbIM Moka3areiaeMm. E€ cBoiictBa u rpaduk. CBoiicTBa H
rpaduK KOpHS N-Oi CTETICHH.

TpuroHomeTpuyeckass OKPYKHOCTb, OINpPEICICHHE TPUTOHOMETPUYECKHX (DYHKIMI YHUCIOBOTO
apryMeHTa.

Hauvana maTteMaTH4ecKkoro aHajamu3a

[TocnenoBarenbHOCTH, CIOCOOBI 331aHUS MTOCIIEOBATEIbHOCTEH. MOHOTOHHBIE TIOCIE0BATEIBHOCTH.

ApudmeTrnueckas H TeoMeTpuueckas mnporpeccuu. beckoHeuHo yObIBaromas TreoMeTpuyecKas
nporpeccusi. Cymma OeckoHEYHO YObIBaromiei reoMerpuueckoil mnporpeccuu. DopMylia CIOKHBIX
poLeHTOB. Vcrnoap30BaHte NpOrpeccrui JUIsl peLIeHUs PealIbHBIX 33]1a4 NPUKIAJHOIO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOxecTBaMu. Jluarpammel Diiniepa—Benna. [IpuMmenenue TeopeTuko-
MHOECTBEHHOT'O amnmapara JJisg OMHCaHUsl peajbHBbIX MPOIECCOB U SIBICHUMN, MPU PEUICHUHU 3a7a4 U3
JIPYTUX YYCOHBIX TIPEIMETOB.

Omnpenenenue, Teopema, CIeACTBUE, 10KA3aTEIBCTBO.

11 KJIACC

Yuciia ¥ BbIYUCICHUSA

Harypanbnsle u nensie yncina. [Ipu3Haky AeIMMOCTH LEIbIX YHCEIL.

Crenens ¢ palliOHAIBHBIM MOKa3aTesaeM. CBOMCTBA CTETICHH.

Jlorapudm uncna. JlecATUUHBIE U HATYypAIbHBIC JIOTapH(PMBEI.

YpaBHeHHs U HEPABEHCTBA

IIpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIINX JIOTapU(MBI.

[IpeoOpa3oBaHue BBIpAXKEHUH, COACPIKAMX CTENEHH C PAllMOHAIBHBIM [TOKA3aTeJIeM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokasaTenbHbIE yPAaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA.

CucremMbl JTUHEMHBIX ypaBHEHMH. PerneHue MpUKIaIHBIX 3a4ady C MOMOIIbIO CHCTEMbI JIMHEHHBIX
YpPaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHeHHE ypaBHEHUM, CUCTEM M HEPABEHCTB K PEUICHUIO MaTeMaTHYECKUX 3aJad U 3aJad U3
pa3nuYHbIX 001acTe HAYKH U PeabHOM KU3HH.

DyHKUMH U TPapuKu

Oynkuus. [lepuognueckue QyHkuuu. IIpoMexyTKH MOHOTOHHOCTH (YHKUMH. MaKCUMyMbI H
MUHUMYMBI GyHKIMU. Hanbonbiee 1 HauMeHbllee 3HaueHne (QyHKIMHU Ha IPOMEXKYTKE.

Tpuronomerpuyeckue QyHKIMH, UX CBOWCTBA U TpapUKH.

[TokazarenbHas u norapudmuueckas GyHKINHU, KX CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GyHKUIUN IS peLICHUs] YPaBHEHUM U TMHEWHBIX CUCTEM.

Ucnons3zoBanne rpadukoB (PYHKIUN 17 HCCIEIOBAHUS TPOIECCOB U 3aBHUCHUMOCTEH, KOTOpHIE
BO3HUKAIOT MPH PEIICHUM 33]a4 U3 APYTHX YUEOHBIX IIPEIMETOB U peaibHON KHU3HH.

Havana maTreMaTH4eCKOro aHajmu3a

HenpepsiBable pyHKIMU. METOA HHTEPBAJIOB /IS pEIIEHHUS] HEPABEHCTB.

ITpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 GpU3NIECKU CMBICI TPOU3BOIHOM.

[Ipon3Bogubie  3yeMeHTApHBIX  (QyHKIUNA. DOpMysnbl HAXOXKICHHS  TPOU3BOJAHOW  CYMMBI,
IIPOU3BECHUS U YACTHOTO (DYHKIUI.



[Ipumenenne mpPOU3BOJHOM K HCCIeNOBaHUIO (YHKIUH HAa MOHOTOHHOCTH U 3KCTPEMYMBI.
Haxoxnenrne HauboIbIIero 1 HaMMEHbIIEro 3Ha4eHus PYHKIIMU Ha OTpe3Ke.

[IpuMeHeHre TPOU3BOAHON I HAXOXACHUS HAWTYy4llEro PELICHHs B NPUKIAJAHBIX 3aJadax, s
OTIpeJIeNIeHUs] CKOPOCTH IpoIiecca, 3alaHHOTr0 (POpMYJIION MK rpadukom.

[lepBooOpaznas. Tabmuia nepBooOpa3HbIX.

Wuterpan, ero reomeTpuueckuid W (U3MYECKUN CMBICI. BplumcieHue wuHTErpaira 1o ¢opmylie
Herorona—JleitOHumna.

INJIAHUPYEMBIE PE3YJIbTATDI

OcBoenne ydeOHOro mnpeaMera «MaTemMaTuka» JOJDKHO OOECIeYMBATh JIOCTHIKEHHE Ha YPOBHE
cpeqHero oOIero 0oOpa3oBaHUs CIEIYIOMIMX JIMYHOCTHBIX, METAlPEIMETHBIX U IPEAMETHBIX
00pa3oBaTEeNbHBIX PE3YyIbTATOB!

JINYHOCTHBIE PE3YJIbTATDI

JIndHOCTHBIE  pe3yNbTaThl ~ OCBOCHUSA  HIporpamMmbl  yuyeOHoro  mpenmera «MaTtemarukay
XapaKTePU3YIOTCS:

I'parxxnanckoe BociuTaHue:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKON TMO3HIMH OOYYaIOIIErocss KaK aKTHBHOTO M OTBETCTBEHHOTO
qJIeHa POCCHUHCKOTO OOIIECTBa, MPEICTABICHHEM O MAaTEMaTHYECKHX OCHOBaX (YHKIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBIEHHUH, MpOLELyp TpakKIaHCKOro oOiecTBa (BBIOOPHI, OMPOCH M IIp.),
YMEHHEM B3aUMOJICHCTBOBATh C COIMAIBHBIMM HWHCTUTYTaMHU B COOTBETCTBHUHM C HUX (QYHKIHUSIMH H
Ha3HAYCHUEM.

[TarpuoTrueckoe BOCIIUTAHUE:

C(OPMHPOBAHHOCTBIO POCCHUCKON Tpa)XITaHCKOW WACHTHYHOCTH, YBOKEHUS K MPOLUIOMY H
HACTOSIIEMY POCCHICKOW MATeMaTHUKH, LEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHUSIM POCCHUHUCKUX
MAaTEMaTUKOB U POCCHUICKON MAaTEMaTUYECKOM IIKOJbI, K HCIOJIb30BAHUIO 3TUX JOCTHUKEHUN B IPYTHX
HayKax, TEXHOJOTHUAX, chepax SIKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMUS:

OCO3HAHHWEM JyXOBHBIX IIEHHOCTEH pOCCHUUCKOro Hapojaa; cHOPMUPOBAHHOCTHIO HPAaBCTBEHHOTO
CO3HAHUS, dTUUYECKOTO MOBEJAEHHUS, CBA3aHHOIO C MPAKTUYECKUM NPUMEHEHUEM JOCTHMKEHHN HAyKU U
JeSTeNbHOCThIO YUYEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOHYMBOTO Oy TyIIEro.

DCTEeTUYECKOe BOCIIUTAHUE:

ACTETHYECKUM OTHOILICHHUEM K MHUDPY, BKIIOYas 3CTETUKY MaTEMATHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aJa4, pEUIeHUH, PaCCYXIEHUN;, BOCIPUUMUYMUBOCTHI0 K MaTeMaTHYECKUM aCIEeKTaM
Pa3IMYHBIX BUAOB UCKYCCTBA.

®U3NYECKOE BOCITUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHUSI MPUMEHSATh MaTeMaTHYeCKHe 3HaHUS B HMHTEpPEcax 370pOBOTO U
Oe3omacHOoro oOpa3a *KH3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0pPOBBIO (340pPOBOE MUTAHUE,
cOanmaHCUpPOBAaHHBIA PEKUM 3aHATUH M OTABIXA, peryisipHas (pu3mveckas aKTUBHOCTH); (PU3UIECKOTO
COBEPLIEHCTBOBAHMS, IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIIBHON JIESATEIBHOCTHIO.

TpynoBoe BociuTaHUeE:

TOTOBHOCTBIO K TpPYIy, OCO3HAaHHWEM IIEHHOCTH TPYIOJIOOMs; MHTEPECOM K pa3IMYHBIM cdepam
poeCCUOHAIBHON JEATETPHOCTH, CBSI3aHHBIM C MAaTeMaTHKOW W €€ MPUIIOKECHUSIMH, YMEHHEM
COBEpIIAaTh OCO3HAHHBIA BBHIOOp Oymymier mpodeccun W peaau3oBBIBATH COOCTBEHHBIE KU3HCHHBIC
IJIaHBI; TOTOBHOCTBIO M CIOCOOHOCTBHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U CaMOOOpPa30BaHMIO Ha
MPOTSKEHUU BCEM KU3HU; F'OTOBHOCTBKO K AKTMBHOMY YYacTHIO B PEILICHUU MNPAKTUYECKUX 3aaad
MaTeMaTUYECKON HAIIPABICHHOCTH.



DKOJIOTHYECKOE BOCITUTAHHE:

c(hOpPMHUPOBAHHOCTHIO IKOJIOTHYECKON KYJIbTYPhI, TOHUMAaHUEM BIIUSHUS COIMAIBHO-3KOHOMHUYECKHUX
MPOIIECCOB HAa COCTOSHHUE TMPUPOJHON M COIMAIBHOW Cpeibl, OCO3HAHHEM TIJIO0ATBHOTO XapakTepa
9KOJOTHUYCCKUX Hp06HeM; OpI/IeHTaLII/Ief/'I Ha HpI/IMeHGHI/Ie MAaTEMATUYCCKUX 3HaHI/II\/JI JUUIA pemeHI/m 3a1a4
B 00JIaCTH OKPY’KaIOIIEH cpeibl, TUIAHUPOBAHUS ITOCTYIKOB U OIIEHKH X BO3MOXKHBIX MOCIEACTBHMA TSI
OKPYKarOILIEH Cpeibl.

HGHHOCTI/I Haquoro IIO3HAHUA:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOINECTBEHHOW TMPAaKTHKW, IMOHUMAaHWEM MAaTeMAaTHYeCKOM HAayKH Kak cdepbl YeIOBEUeCKOM
NESATEIbHOCTH, 3TANOB €€ Pa3BUTHUS M 3HAYMMOCTH JIJISl PA3BUTHS ITUBUIN3AIMH; OBJIAJICHHEM SI3BIKOM
MaTeMaTUKd H MaTEeMaTUYeCKOW KyJbTYpOM KaK CpPEJACTBOM IIO3HAHUS MHpPA; TOTOBHOCTHIO
OC}’H.IGCTBJI?ITB HpOeKTH}’IO 158 I/ICCJIGI[OBaTeJIbCKyIO ACATCIIBHOCTH I/IHI[I/IBI/II[yaJIbHO U B rpynne.

METAIIPEJIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHble  pe3ysbTaThl OCBOCHHS IPOrpaMMbl  y4eOHOro mpeamera «MaremaTtuka»
XapaKTepU3YIOTCS OBJIACHHEM YHHBEPCAIbHBIMU HO3ZHAGAMENbHBIMU OClCEUIMU, YHUBEPCATIbHLIMU
KOMMYHUKAMUBHLIMU OCUCMBUAMU, YHUBEPCATbHBIMU PE2YIAMUSHBIMU OeUCEUSMU.

1)  Vuusepcanvuvie nosmasamenwvhvle Oeticmeus, obecneuusarom Gopmuposanue H6A306bIX
KOCHUMUBHBIX Npoyeccos obyyaowuxcs (0c8oenue Mmemooo8 MNO3HAHUS OKPYIcaowe2o Mupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHut pabomams ¢ ungopmayueti).

bazoBble noruueckue AecTBUs:

® BBLISIBIISITh M XapaKTePU30BaTh CYIIECTBEHHBbIE NPU3HAKKM MATEMAaTUYECKUX OOBEKTOB, TOHATHUH,
OTHOIICHUH MEXIy TMOHATHSAMH; (POPMYIUPOBATH ONpEAENEHUS TOHATUH; YCTaHABJIMBAThH
CYIIIECTBEHHBI TpPHU3HAK KiIaccU(PUKAIIMK, OCHOBaHUS Uig OOOOIIEHUS UM CpaBHEHUS, KPUTEPHUH
MIPOBOJMMOTO aHAIH3A;

® BOCIIPHHUMATh,  (OpPMYJIHPOBaTh H  MPeoOpa3oBBIBATE  CYXKICHUS:  YTBEPAUTEIBHBIE U
OTpHUIaTeNbHbIE, AMHUYHBIC, YACTHBIC U OOIIIHE; YCIOBHBIE,

® BBISIBIISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3W M TMPOTHBOpeurs B (pakTax, MaHHBIX,
HAONMIOJIEHUSAX U YTBEPXKACHUSX; TMpesiaraTb KPUTEPUU [UIsl BBISBICHHUS 3aKOHOMEPHOCTEU W
IIPOTUBOPEYUN;

e e/laTh  BBIBOABI C HCIIOJNB30BAHMEM 3aKOHOB JIOTMKH, JCIyKTUBHBIX W  HMHIYKTUBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHHH 10 aHaJIOTUH;

® [[POBOJIUTh CaMOCTOSITENIBHO JOKa3aTeNbCTBA MAaTeMaTHYECKUX YTBEPKACHUH (TpSIMBIE W OT
MIPOTHUBHOTO), BBICTPAMBATH APTYMEHTAIUIO, TTPUBOIUTH MPUMEPHI H KOHTPIPHUMEPHI, 00OCHOBBHIBATH
COOCTBEHHBIC CYXKJICHHS M BBIBOJIBI;

® BEIOMpATh CIMOCO0 peleHuss ydeOHOWM 3afaud (CpaBHHBATh HECKOJIBKO BApUAHTOB pEIICHUS,
BEIOMPATh HaHOOJIEe MOIXOASIINHI ¢ YYETOM CaMOCTOSITETHHO BBIZICIICHHBIX KPUTEPHEB).

bazoBeie uccnenoBaTenbCKue IEHCTBUS:

® 1ICIIOJIB30BaTh BOMPOCHI KaK UCCIIENOBATENILCKII MHCTPYMEHT TO3HAHUS, (POPMYIUPOBATH BOTIPOCHI,
(buKcupyromme NpoTuBopedne, MpodIeMy, yCTaHABIMBATh UCKOMOE B JaHHOE, (POpMUPOBATH TUTIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3HIINIO, MHEHUE;

® [IPOBOJIUTH CaMOCTOSTENBHO CIUIAHWPOBAHHBIN OJKCIIEPUMEHT, HWCCIEJOBAHHE MO YCTaHOBIICHHIO
0COOEHHOCTEeH MaTeMaTH4ecKoro OOBEKTa, SBICHHS, IMPOIECCa, BBIIBICHUIO 3aBHCUMOCTEH MEXIy
00BEKTaMH, SIBIICHUSIMH, TIPOIIECCAMH;



® CaMOCTOSITENIbHO  ()OPMYJIMPOBATh OOOOLIECHUS M BBIBOABI IO pe3yJbTaTaM IPOBEAEHHOTO
HAOJIOACHUS, HCCICIOBAHUS, OLEHHBATh JOCTOBEPHOCTH IIOJyUYEHHBIX pPE3YyJbTaTOB, BHIBOJOB W
000011IeHMI;

® [I[POrHO3UPOBATh BO3MOXKHOE PpA3BUTHE IPOLECCa, a TaKXKe BBIIBUraTh HPEANONI0KEHUS O €ro
Pa3BUTHH B HOBBIX yCJIOBHUSIX.

Pabota ¢ nuadpopmanmeii:

® BBISIBJIATh 1e(UIUTHI HH(POPMALMY, TaHHBIX, HEOOXOUMBIX JJI OTBETa Ha BOIPOC U JUISl PELLICHUS
3a/1a4y;

¢ BEIOMpaTh MHPOPMALIMIO U3 UCTOYHUKOB PAa3IMYHBIX THIIOB, AaHATM3HPOBATH, CHCTEMATU3UPOBAThH U
MHTEPIPETHPOBATH UHPOPMALIUIO PA3TUYHBIX BHJIOB U ()OPM MpE/ICTABICHHUS;

® CTPYKTYPHPOBAaTh HMH(POPMAIIUIO, TPEACTABIATE €€ B Pa3NUYHBIX (OpPMax, WILTIOCTPUPOBATH
rpaduyuecKy;

® OIICHUBATh HAAEKHOCTh MH(OPMAIMH IO CAMOCTOSATEIBHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

2) VHuseepcanvHvlie KOMMYyHUKAMUGHBIE Oelicmeus, 06eCneyusarom chopmMupo8aHHOCb COYUATbHBIX
HABbIKOG 00YYAIOUJUXCHL.

Oobmenue:

® BOCIIPUHUMATh M (OPMYJIMPOBATH CYKIEHHSI B COOTBETCTBHU C YCJIOBHUSMHU M IEISMH OOIICHHUS;
SCHO, TOYHO, IPAaMOTHO BBIPaKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M NHCbMEHHBIX TEKCTaX, J1aBaTb
MOSICHEHUSI 110 X0y PEUICHHUs 3a7a4i, KOMMEHTHPOBATH MOJyUYEeHHBIN pe3yIbTar;

®B X0/ OOCYXKIEHHS 3aJlaBaTh BOIIPOCHI IO CYLIECTBY OOCYXJAaeMOI TeMbl, MPOOJIEMBbI, peIIaeMoi
3aJjaud, BBICKA3bIBaTh MJIEHM, HAICJICHHBbIE Ha IOMCK PpEIIEHUsS; COIOCTaBIATh CBOM CYXKICHHS C
CYXIEHUSMH JIpyI'MX YYacTHUKOB Juanora, oOHapyKuMBaThb pa3iIMuue M CXOJCTBO IO3MLHUH; B
KOPPEKTHOH Gopme (HOopMyTHpPOBATh Pa3HOTIIACHS, CBOU BO3PAKECHUS;

® [IPE/ICTABJIATh  PE3yJbTaThl  pEIIeHHs  3aJayd, OJKCIEPUMEHTa, HCCIIEJJOBaHMs, TPOEKTa;
CaMOCTOSITENILHO BbIOMpaTh (hopMaT BBICTYIUIEHHS C YYETOM 3a/ad Ipe3eHTAlu M OCOOEHHOCTEH
ayJIUTOPUH.

CoTpyaHUYECTBO:

® IOHMMAaTh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaTbHONH pabOTHI MpU pelIeHUH
yueOHBIX 3ajjay; MPUHUMATh 11€JIb COBMECTHOH J€ATEIbHOCTH, TNIAHUPOBATh OPraHU3aLUI0 COBMECTHON
paboThl, pacupenensTb BUIbI padOT, JOroBapUBaThCS, O0CYXKJIaTh MPOIECC U pe3yNbTaT padoOThI;
00001aTh MHEHHST HECKOJIBKHUX JTIOAEH;

® y4aCcTBOBAaTh B IPYIIOBBIX Gopmax padoThl (00CykaeHHs, OOMEH MHEHHUH, «MO3TOBBIE IITYPMbI» U
WHBIC); BBIIOJIHATH CBOI YacTh Pa0OTHl W KOOPAWHUPOBATH CBOM JICHCTBHS C IPYTMMHU YICHAMH
KOMAH/IbI; OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOMIMIA MPOAYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
YY9aCTHHKaMH B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, odecneuusaiom hopmuposanue Cmvlci08blX YCMAHOBOK
U JICUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzanusi:

COCTABJIATh IUIaH, AJTOPUTM pEIICHUs 3a/1auM, BBIOMpATh CIOCOO pEeIHIeHUs C y4ETOM HMMEIOLINXCS
pPeCypcoB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH BapUAHThI PEILICHUH C
y4ETOM HOBOM MH(OpMaInu.

CaMOKOHTpOIIB:

®BJIAJICTh HABBIKAMHU II03HABATENBbHOM pediaeKkcuu Kak OCO3HAHHS COBEpIIAEeMbIX JCHCTBUI U
MBICIIMTENIBHBIX MPOLIECCOB, UX PE3yJIbTAaTOB; BIAJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS
Ipolecca 1 pe3yJibTaTa pelleHusl MaTeMaTHYeCKON 3aiaui;



® [IpEe/IBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MIPHU PEUICHUH 33aJja4l, BHOCUTh KOPPEKTHUBHI B
NeSTeIbHOCTh HAa OCHOBE HOBBIX OOCTOSATEIBCTB, MAHHBIX, HAWIEHHBIX OIIUOOK, BBISIBICHHBIX
TPYJAHOCTEH;

® OIICHMBATh COOTBETCTBUE pe3yjbTaTa IEJId U YCIOBUAM, OOBSICHATH MPUUYUHBI JOCTHXKEHUS WU
HEJOCTHIKCHHS PE3yJbTaTOB JACSITEIbHOCTH, HAXOAWTh OMHKOKY, JaBaTh OIEHKY NPUOOPETEHHOMY
OTIBITY.

NMPEIMETHBIE PE3YJBTATHI

OcBoenne y4eOHOTO Kypca «Anredpa M Hayala MaTeMaTHYECKOTO aHaIN3a» Ha yYPOBHE CPETHETO
o01rero o0pa3oBaHus JIOJKHO 00ECIIEYMBATh JJOCTH)KEHUE CISAYIOIINX IPEIMETHBIX 00pa30BaTEIbHbBIX
pe3yIbTaTOB:

10 KJIACC

Yucna v BbIYMCICHUSA

OmnepupoBaTh MOHATUSMH: PAIlHOHAIBFHOE M JICHCTBUTENBHOE YHCIO, OOBIKHOBEHHASI M JIECSATHYHAS
IpOoOb, IPOIIEHTHI.

BrImonHATh apupMeTHIECKHE OTepalny ¢ pallHOHAILHBIMU U JCHCTBUTEILHBIMU YUCIIAMH.

BbimonHATe npuOIMKEHHBIE BBIUMCIEHUS, WUCIOJb3Yysl NpaBUiIa OKPYIJIEHHUs, AelaTh MPUKHIKY U
OLICHKY pe3yJIbTaTa BHIYMCICHUI.

OnepupoBaTh MOHATUSAMM: CTENEHb C I€JIbIM IIOKa3aTeleM; CTaHjaapTHas QopMa 3amucH
JeWCTBUTENILHOIO YUCIIA, KOPEHb HAaTYPaJbHOM CTENEHHU; UCHOJIb30BATh MOAXOJAIYI0 (HOopMy 3amucu
NEHUCTBUTENBHBIX YUCEN JUISl PEILICHUS IPAKTUYECKUX 33]1a4 U IIPEJICTABICHUSI JaHHBIX.

OnepupoBaTh MOHATHSAMHU: CHHYC, KOCUHYC M TAHI'€HC IPOU3BOJIBHOTO YIJIA; MUCIOJb30BaTh 3aIlUCh
IIPOM3BOJILHOTO yIJla Yepe3 oOpaTHbIE TPUTOHOMETPHUECKHE (DYHKIINU.

YpaBHeHusI U HePaBEeHCTBA

OnepupoBaTb TNOHATUSAMHU: TOXKIECTBO, YPAaBHEHHME, HEPABEHCTBO; LIEJOE, pPalMOHAIBHOE,
UPPAaLMOHAIILHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPAaBHEHUE;

BoimonHATe npeoOpazoBaHMUs TPUTOHOMETPUYECKHUX BBIPAKEHUH M peIlIaTh TPUTOHOMETPHUYECKUE
YPaBHEHUS.

BoinonusATe npeoOpa3oBaHMs II€NIbIX, PAllMOHAIbHBIX M HPPALMOHAIBHBIX BBIPAKEHUH U peliaTrh
OCHOBHBI€ TUIIBI LIE€JIBIX, PALIMOHATBHBIX U HPPALMOHATILHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHsTh ypaBHEHUS U HEPAaBEHCTBA JJIsl PELICHUS MaTeMaTUUYEeCKUX 3aJa4 U 3a7a4 U3 pa3IMyHbIX
oOyacTell HAyKU U peaJIbHOM JKHU3HHU.

MogenupoBaTh peajbHbIE CHUTYallMd Ha S3bIKe aiareOpbl, COCTABIATh BBIPAXKEHUS, YpaBHEHUS,
HEPABEHCTBA 110 YCJIOBUIO 3a/layM, UCCIIEN0BaTh MOCTPOEHHBIE MOJIEIM C MCIOJIB30BaHUEM amrapara
anreOpsl.

DYyHKUMH U TPaPUKU

OmnepupoBaTh MOHATUAMHU: (QYHKIMSA, CHOCOOBI 3alaHus (YHKLUUH, OOJIACTh ONpEIeNeHHUs H
MHO’KECTBO 3HaUeHUN (QYyHKIUU, rpa@uK GYHKINH, B3aUMHO OOpaTHbIE (PYHKIIUH.

OnepupoBaTh MOHATHUSAMH: YETHOCTb W HEYETHOCTh (PYHKIMM, HYIU (YHKIUU, MPOMEXKYTKH
3HAKOIOCTOSIHCTBA.

Wcnonb3oBate rpaduku pyHKINN 1)1 pellieHus] ypaBHEHUH.

Crpoutb M yMTaTh rpaduKku JMHEHHON (QYyHKIMH, KBaJApPaTUYHON (PYHKIMH, CTENEHHON (QYHKIMU C
LIEJIBIM TIOKA3aTEJIEM.

Hcnonb3oBare Tpaguku (GyHKIMA U8 MCCIENIOBaHUS NPOIECCOB M 3aBUCHUMOCTEH NpPU pEIICHUU
3a7a4d U3 JPyruxX y4eOHbBIX MPEIMETOB U pealbHOW KHU3HH; BBIpaXaTh (HOpMyIaMH 3aBUCUMOCTH MEXTY
BEJIMYNHAMU.



Hauyaja MaTeMaTH4YeCKOro aHAJIU3a

OmneprupoBaTh NOHATHSAMH: ITOCIEOBATEIBHOCTD, apu(hMETHIECKAs! U TEOMETPUYECKast TPOTPECCHU.

OmnepupoBaTh HOHATHUSAMH: OECKOHEYHO YyOBIBalomasi TreoMeTpHyecKas Iporpeccusi, CcyMma
0eCKOHEYHO yOBIBAIOIIEH reOMETPUIECKOM MPOTPECCHH.

3aaBaTh MOCICI0BATEIBLHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIIEIOBATEIBHOCTEH W TMPOrPECCHil IS PEUICHUS PEalbHBIX 3aaad
NPUKJIaJHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

OmnepupoBaTh NOHATHUSMH: MHOXECTBO, OTIEPALlUH HA/l MHO)KECTBAMH.

Hcnonp30BaTh TEOPETHKO-MHOYKECTBEHHBIN anmapar Ui OIKMCaHUs PEaTbHBIX IPOLIECCOB U SIBICHHH,
IPY PEIICHNUH 3a/1a49 U3 IPYyTUX Y4EOHBIX IPEIMETOB.

OrmnepupoBaTh NOHATHUSAMHE: ONPEEIICHHE, TEOPEMa, CIICICTBHE, 10Ka3aTeIbCTRO.

11 KJIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTh NOHATHAMM: HaTypaJbHOE, LIEIOE YUCIIO; MCIOIb30BaTh MPU3HAKU JEIMMOCTHU LIEIBIX
4uCell, pa3JI0KEHUE YHCIIa Ha IPOCTHIE MHOKUTENHN JUIsl PEIICHU 3a/1a4.

OnepupoBarh NOHATHEM: CTEIIEHD C PALMOHAILHBIM IT0OKA3aTEIIEM.

OnepupoBaTh NOHATUAMMU: JIOTapu(M YUCIIA, IECITUYHBIE U HATYPAJIbHbIC JIOTapU(MBI.

YpaBHeHHs U HEPABEHCTBA

[IpumensTh cBOMCTBa CTENEHU [UIsl IPeoOpa3oBaHUs BBIPAKEHUM; OIEPUPOBATH TMOHATUSAMU:
II0KA3aTEIbHOE YPABHEHUE M HEPABEHCTBO; pPELIaTh OCHOBHBIC THUIIBI ITOKA3aTEIbHBIX YPAaBHEHUN H
HEPABEHCTB.

BoimonHATe mpeoOpa3oBaHusl BBIPAXKEHUHM, COIEPXKAIMX JOrapu@Mbl; ONEPHUPOBATH IMOHITUAMU:
Jorapu(pMUUECKOe YpaBHEHUE U HEPABEHCTBO; PeIlIaTh OCHOBHBIE THUIIBI JOrapU(PMHUUECKUX YPaBHEHUI
U HEPaBEHCTB.

Haxonuts pemenus NpocTeUInX TPUTrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CHCTEMA JIMHEWHBIX YPAaBHEHMHM M €€ pelIeHHE; HCIOIb30BaTh CHUCTEMY
JIMHEWHBIX YPaBHEHUH JUIsl pEIIECHUS TPAKTUUECKUX 3a/1a4.

Haxonuts pemenust IpoCTEUIINX CUCTEM M COBOKYITHOCTEH PallMOHAJIBHBIX YPAaBHEHUH U HEPABEHCTB.

MonenpoBaTh peaibHble CHUTyallud Ha SI3bIKe anreOpbl, COCTaBJIATh BBIPAXKEHUS, YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI 110 YCIIOBHUIO 3aJa4M, UCCIIE0BATh ITOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM
anmapara anreopsbl.

DyHKUMH U TPapuKu

OmnepupoBarh MOHATUAMU: NEpUOANYEcKass (PyHKIUS, MPOMEKYTKH MOHOTOHHOCTH (PYHKLUH, TOUKH
KCTpeMyMa (YHKIMH, HauOoJdblllee M HaMMEHbIIee 3HAueHUs (QYHKUMH Ha MPOMEXKYTKE;
MCIOJIb30BaTh UX JUISI KCCIIEeIOBaHUS (PYHKIMH, 3alaHHOM rpauKoMm.

OnepupoBaTh MOHATHUSAMH: TpaduKHU IOKa3aTeIbHOW, JOrapu@MUYECKOM M TPUTOHOMETPHUECKHUX
GbyHKIMH; n300paxarh UX Ha KOOPAUHATHON IJIOCKOCTH M MCHOJb30BaTh JJI PEIICHUS YpaBHEHUH U
HEPABEHCTB.

N300pakaTh Ha KOOPIAMHATHOM MJIOCKOCTU T'paUKU JUHEWHBIX YpaBHEHUI M MCMOJIb30BaTh UX IS
pELIEHUs] CUCTEMBI JIMHEWHBIX YPAaBHEHUH.

Hcnonb3oBare rpadpuku (QyHKUMN UIs HCCIENOBaHMSA IPOLIECCOB M 3aBUCUMOCTEH U3 JPYrHX
YyU€OHBIX IUCIUIIIIH.

Havaja maTeMaTH4YeCKOIo aHAJIM3a

OnepupoBaTh MOHATHSAMU: HENpepblBHAs (YHKIMSA; TMPOU3BOAHAS (DYHKUIMH; HCIIOJIB30BaTh
TEOMETPUUYECKUA U (PU3NUECKUI CMBICI MPOU3BOIHOM ISl pEIIeHUs 3a/1a4.



HaxonuThs mpou3BOIHBIC 3JI€MEHTAPHBIX (YHKIIMNA, BEIYUCIATH MPOU3BOAHBIC CYMMBI, IPOU3BEACHNS,
4aCTHOTO (hyHKITHH.

Hcnonp30BaTh TPOHM3BOIAHYIO ISl HMCCIENOBaHUs (YHKIMM HAa MOHOTOHHOCTh W 3KCTPEMYMBI,
MIPUMEHSITH PE3YJIbTAThI UCCIICIOBAHUS K IOCTPOCHUIO IpahuKoB.

Hcnonb30BaTh MPOU3BOAHYIO ISl HAXOXKICHUS HAWITYUIIIETO PEIICHUS B MPHUKJIAJHBIX, B TOM YHUCIIC
COLIMATTbHO-9KOHOMUYECKHUX, 3a/1a4ax.

OnepupoBarh MOHATHAMH: IIEPBOOOPA3HAsT M WHTETPAT;, MOHUMATh T€OMETPHUSCKUNA U (U3UUECKUI
CMBICIT MHTETpaa.

Haxonuthk mepBooOpa3Hble 3JIEMEHTAPHBIX (DYHKIUI; BBIYUCIATH WHTErpai 1o ¢gopmynie HproroHa—
JletiGHuma.

Pemrate nmpuknagHbie 3a1aud, B TOM YHCIE COIUAIbHO-KOHOMUYECKOTO M (PM3MYECKOT0 XapakTepa,
CpeICTBAaMHU MaTeMaTUYECKOTO aHATN3a.



10 KJIACC

Ne
n/n

HaumeHoBaHMe pa3aesioB U TeM
NMPOrpamMMbl

MHokecTBa pallMOHAIBHBIX U
JCWCTBUTEIIBHBIX YHCEIL.
PanronanbHble ypaBHEHHUS U
HEPaBeHCTBA

Oyukuu U rpaduku. CteneHs ¢
LEJIBIM TOKa3aTelieM

TEMATHYECKOE INTAHUPOBAHHUE

KoauyecTBO yacos

Bcero

14

KonTpoabhbie
padoThI

IIpakTuyeckune
padoThI

DJIeKTPOHHBIE
(undposbie)
o0pa3oBaTeJibHbIE

pecypcbl

Apudmernaeckuii KOpeHb N—0if
crereHu. MppanoHaibHbie YpaBHEHUS
Y HEPaBEHCTBA

18

Dopmysl
TpUrOHOMETpUU. TpUroHoMeTpuyecKkue
ypaBHEHUS

ITocaenoBaTeIbHOCTH U mporpeccuu

22

[ToBTOpenue, o6odIIEHKE,
cUcTeMaTH3alus 3HaHu!

OBIIEE KOJIMYECTBO YACOB I10 TIPOT'PAMME

68




11 KJIACC

KosimuecTBo 4acos DIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM
Koutposububie  Ilpakruueckune  (Uu(ppoBbIe)
n/n NMpPOrpaMMbI Bceero
padoTbI padoThI o0pa3oBaTeJibHBIE
pecypesl
CrerneHb ¢ palliOHAIBLHBIM [TOKA3aTEIEM.
1 [TokxazarenbHast PyHKIIHSL. 12 1
[TokazarenbHblEe YpaBHEHUS U
HEPaBEHCTBA
Jlorapudmuueckas QyHKIUS.
2 Jlorapudmuueckue ypaBHEeHUS U 12
HEPaBEHCTBA
TpuronomeTpuyeckrue QyHKIIUN H UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEpaBEHCTBA
IIponsBoanas. [lpumenenne
4 POTSBOAHAL 1P 24 1
MIPOU3BOTHOM
5 WHuTerpan n ero npuMeHeHus 9
CucreMbl ypaBHEHUH 12 1
HatypanbHble u 1ienbie yrcna 6
IToBTOpeHue, o000IIEHHE,
8 P T 18 2
CUCTEMAaTH3AIHsI 3HAHHHA
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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