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INOACHUTEJIBHASA 3AIINCKA

[TporpamMma 1o MaTeMaTHKE Ha YPOBHE CPEIHEro 00Iero o0pa3oBaHus COCTaBIeHA HA OCHOBE:

e  OOII COO, yrBepxkaeHHOM nprukazoM Munnpocsemenus ot 18.05.2023 Ne 371;

o ®I'OC COO,ytBepxiaeHHbIM NpukazoMMunmpocseenus Poccun ot 12.08.2022 Ne 732;

e OcHOBHOI 00pa30BaTeNIbHOI MPOrpaMMbl CpeHEro oo1ero oopazoBanus MyHUIIMTIATIBHOTO
OropKeTHOr0  o0mmeoOpa3oBaTenbHOr0  yupexxkaeHus «HoBorpuropbeBckass — cpenHsis

o0mreobpaszoBarenbHas MIKoJa — ASTCKUM camay HmkHeropckoro paiiona PecnyOmuku Kppim
(2024 1.);
e VYyebHOrO I1aHa OCHOBHOI1 00pa30BaTeIbHON MPOrPaMMBbI CPEIHETO o0miero

obpazoBanust MBOY «Hosorpuropsesckas COLLJICy»

VYueOHblii Kypc «Anredpa M Hayajla MaTEMaTHMUYECKOrO aHalIM3a» SIBISETCS OJHUM U3
Haubosee 3HAUYMMBIX B MPOrpaMMe CpelHero oOimero oOpa3oBaHUs, MOCKOJIBbKY, C OJHOMN
CTOPOHBI, OH OOECHeYMBaeT WHCTPYMEHTAIBHYIO 0a3y JUIsi HM3y4YeHHS BCEX ECTCCTBCHHO-
HAyYHBIX KYpPCOB, a C JPYTrod CTOPOHBI, (hOPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUICHUE
oOydaromuxcsi Ha YpPOBHE, HEOOXOJMMOM MJii OCBOCHHUS HH(POPMATHKH, OOIIECTBO3HAHUS,
UCTOPUH, CIIOBECHOCTH U JPYyrHX JUCHHMIUIMH. B pamkax pmaHHOro yudeOHOro Kypca
oOyyaronuecss OBJIQJICBAIOT YHUBEPCAIBHBIM  SI3BIKOM COBPEMEHHOM HAayKH, KOTOpas
bopMyIupyeT CBOM JOCTHKEHHS B MaTEMaTHYECKON (hopme.

VY4eOHblii Kypc anrebppl U Hayal MaTEeMAaTUYECKOTO aHalM3a 3aKJIaJbIBaeT OCHOBY MJIs
YCHEUIHOTO OBJIAJICHUS 3aKOHaMU (PHU3UKU, XUMHH, OWOJIOTHH, TOHHUMAHHUS OCHOBHBIX
TEHJICHUIUNA PAa3BUTUS IKOHOMHUKHA M OOIIECTBEHHOM KU3HU, TMO3BOJISIET OPUEHTUPOBATHCA B
COBPEMEHHBIX IHU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIOJIB30BaTh UX IS
JanbHEWIero oOpa3oBaHHMs W B TIOBCEIHEBHOM JKM3HM. B TO ke Bpemsl OBJIaJeHuE
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSMHU alnreOpbl 1 MaTeMaTHYeCKOTO aHaIn3a
pa3BUBaeT YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH, JOKa3bIBaTh
YTBEPKICHHS C TIOMOIIBI0O MHAYKIIMH U PAacCy X AaTh JACIYKTUBHO, UCIIOIL30BaTh 0000IIEeHNE U
KOHKpETH3aIUlo, a0CTparupoBaHUE U aHAIOTHI0, (OPMHUPYET KPEaTHBHOE U KPUTHUECKOE
MBIIILIEHHUE.

B xone um3ydenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAJINU3a»
oOyyJaronuecss TMOJy4YaloT HOBBIM OIBIT PEIICHUS NPUKIAJHBIX 337a4, CaMOCTOSTEIHLHOTO
MOCTPOEHUS MaTeMaTHYEeCKUX MOJIEJEH pealbHbIX CHUTYallMil, MHTEPIpETaluu MOJIYYEHHBIX
pElIeHU, 3HAaKOMATCA C NMPUMEpaMu MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE U
HCKYCCTBE, C BBIJAIONTUMUCS MAaTEMATHUYECKUMHU OTKPBITHSIMU M X aBTOPaMH.

VYueOHBII Kypc 00J1ajlaeT 3HAYMTEIBHBIM BOCIUTATEIBHBIM TOTCHIIMAIIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 ydeOHBIH MaTepual, CIoCcOOCTBYIOIIMI (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, TaKk U uepe3 crenupuky y4eOHOH  JesaTeNbHOCTH, Tpelyromei
MPOJIOJDKUTENIFHON  KOHIIGHTpPAIlMd ~ BHUMAaHUS, CaMOCTOSITEIbBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3 MOJTYUYEHHBIN pe3yJIbTar.

B ocHoBe meroauku oOydeHusi anreOpe M HadajgaM MaTEeMaTHUYECKOTO aHajan3a JICXKHT
JEeSTEIIbHOCTHBIA PUHIIUT 00yYeHUSI.

B ctpykType yuebHOro Kypca «Anredpa v Hauanza MaTeMaTHYECKOTO aHallM3a» BhIICTICHBI
CIIEyIOIINE COJEepKaTeNbHO-METOAUYeCKe JTUHUM: «Yucna u BbruucIeHUs», «DYyHKIUU U
rpadukny, «YpaBHEHUS U HEpaBEHCTBa», «Havama maTemaTH4yeckoro ananusa», « MHOXKECTBA U
norukay. Bce OCHOBHBIE COJEPKATEIbHO-METOAMYECKUE JUHUU H3Y4aloTCsl Ha MPOTSHKEHUU
JBYX JIeT OOyd4eHHUs Ha YpOBHE CPEIHEro OOIero oOpa3oBaHMs, €CTECTBEHHO JOMOIHSS APYT



JIpyra U TOCTENIEHHO HACHIIIAsCh HOBBIMH TeMaMu M paszjaenamu. JlaHHbIM y4eOHBIH Kypc
SBIISICTCS MHTETPATUBHBIM, IIOCKOJBbKY OOBEAMHSET B cebe Ccolep)KaHHEe HECKOJIbKUX
MaTeMaTHYECKUX TUCHMIUIMH, TAKHX Kak anreOpa, TPUTOHOMETpHsS, MaTeMaTUYeCKH aHalu3,
TEeOpusi MHOXKECTB, MareMaTuueckas joruka u napyrue. [lo mepe Toro kak oOydaromuecs
OBJIaJICBAIOT BCcE Oosiee MIMPOKMM MaTeMaTUYECKHUM alllaparoM, y HHUX MOCIeI0BaTeIbHO
dopMHpyeTCss U COBEPILIECHCTBYETCS YMEHHE CTPOMTh MAaTeMaTHUECKYI0 MOZENb pealbHOMH
CUTYyalliM, MPUMEHATh 3HAHMS, TOJTYYECHHBIC NPU HM3YYCHHH Y4eOHOrO Kypca, AJIsi peIIeHUs
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHOW MaTeMaTHYeCKOW 3ajaud, a 3aTeM HHTEPIpPETHPOBATH
CBOH OTBET.

ConepxatenpHO-MeTOAMYEeCKast ~ JUHUSA  «Yucna W BBIYMCICHHS»  3aBepIIaeT
(dopMHpOBaHHE HABBIKOB HCIOJIB30BAaHMS JICHCTBUTENBHBIX YHCEI, KOTOpOE OBLJIO HAa4aTo Ha
YpPOBHE OCHOBHOTO 001iero obpaszoBanus. Ha ypoBHe cpeanero oOriero odpazoBaHus 0coboe
BHUMaHue yjaensercss GOpMHPOBAaHUIO HABBIKOB PAIlMOHANBHBIX BBIYMCICHUH, BKIIOYAIOUINX B
ce0s1 MCIONTb30BAaHME PA3IMYHBIX ()OPM 3alUCH YHCIIa, YMEHHE JIeNaTh MPHUKUAKY, BBIIOIHATH
npuOIMKEHHBIC BRIYMCIICHUS, OLICHIBATD YUCIIOBBIE BBIPAKEHHS, pab0oTaTh ¢ MAaTEMaTHIECKUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYalONIMMCS MHOXECTBA HATYpPaJbHBIX, IENBIX, PAllMOHAIBHBIX U
JNEHCTBUTENBHBIX YMCEN JOMOJHSAIOTCA MHOXECTBOM KOMIUIEKCHBIX Yucel. B kaxmom u3 aTux
MHOECTB PaCCMaTpPUBAIOTCSl CBOMCTBEHHBIE €My CIEIHM(PHUSCKUE 3a1a4H U ONIEPAIUH: JICTICHNE
HAIIEJIO, ONEPUPOBAaHME OCTAaTKAaMH Ha MHOXECTBE IIENBIX 4YHCET, OCOOble CBOWCTBA
paloHaIbHBIX U UPPALMOHATBHBIX YUCEN, apu(MeTHYecKue Oorepaluu, a TakKe H3BICUYCHUE
KOpPHS ~ HATypajJbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX 4YHcel. bmaromaps
MOCJIEIOBATEIbHOMY — PAacUIMPEHHIO Kpyra HCIOJB3YeMBIX YHCE W 3HAKOMCTBY C
BO3MOXHOCTSIMH MX TIPUMEHEHUS JIUISl PEIICHUs PA3IMIHbIX 3a7a4d (POPMHUPYETCS TPEACTaBICHUE
0 €JMHCTBE MaTeMaTHKH KaK HayKd U €€ poJId B IOCTPOEHUH MOJIeIel peabHOro MUpa, IIMPOKO
UCTIOJIB3YIOTCSl 0000IEHNE U KOHKPETH3aIHsL.

Jluaus «YpaBHEHUS W HEPABEHCTBAa» peallM3yeTcs Ha MPOTSHKEHWH BCEro OOydYeHHs Ha
ypOBHE cpemHero oOmiero o0pa3oBaHUs, TIOCKOJIBKY B KaXaoM paszaene I[Iporpammsl
IPEIyCMOTPEHO peIIeHUEe COOTBETCTBYIOLIMX 3ajau. B pe3yibrare oOyyaromuecs: OBIai€BalOT
pPasIMYHBIMM ~ METOJaMM  pElleHHs] palMOHAJIbHBIX, HWpPpAlMOHAIBHBIX, MOKa3aTeIbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUIECKUX YPAaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3ajad,
comepkammx mapamerpsl. [loydeHHbIE YMEHHS MIMPOKO HCIOJB3YIOTCS TPU HCCIETOBAHUU
(GYHKIMI ¢ TOMOIIBIO TPOM3BOIHON, IPU PELICHUH MPUKIIAAHBIX 33]]a4 U 3ajlad Ha HaXOX/IEeHUE
HauOOJBIINX U HAUMEHBLINX 3HaUYeHUH QyHKUMU. J[aHHAs coleprkaTeibHas JIMHUS BKJIIOYAeT B
cebst Takke (OpMUPOBAHHWE YMEHUW BBINONHATH pacuéThl Mo (GopmynaM, HpeodpazoBaHUs
PalMOHATBHBIX, HPPAMOHANBHBIX U TPUTOHOMETPHUYECKUX BBIPAKEHUH, a TaKKe BBIPAKEHHIA,
coJepkalx creneHd M Jorapudmel. braromaps u3yueHuio anreOpandeckoro Matepuana
OPOMCXOMUT JalbHEHIee pPa3BUTHE AITOPUTMUYECKOrO U aOCTPAaKTHOTO  MBIIIJICHHUS
oOyyaromuxcsi, GOPMHUPYIOTCS HABBIKU JEAYKTUBHBIX PAacCyKICHUH, pabOThl ¢ CHMBOJbHBIMU
(dbopmaMu, TIpeACTaBICHUsT 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJIC PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIE HHCTPYMEHTHI JJISl PELICHHUs MPAKTHUYECKUX U €CTECTBEHHO-
HaYYHBIX 33ja4, HarJISAHO IEMOHCTPUPYET CBOM BO3ZMOYKHOCTH KakK S3bIKa HAYKH.

ConepxatenpHO-MeToAMYecKast TUHUS «DYHKIUU U TpaQuKM» TECHO TEPETUIeTaeTCsl C
IPYTUMHU  JIMHASMH ~ y9eOHOTO  Kypca, TIOCKOJIBKY B  KAaKOM-TO  CMBICIE  3amaér
[OCJIEI0BATEIbHOCTh  M3yuUeHHsl  MaTepuana. V3ydyeHue  CTENEHHOW, IOKa3aTeNlbHOM,
JOTapu(PpMHUUECKON M TPUTOHOMETPUUIECKUX (DYHKIIMH, UX CBOMCTB M TPa(UKOB, UCIIOJIH30BAHHE
byHKIUI UId pemieHusl 3a7ad U3 JPYruX y4eOHBIX MPEAMETOB U PEAlTbHON >KU3HU TECHO



CBSI3aHO KAaK C MaTEeMaTHYECKUM aHAJIM30M, TaK U C PEIIEHUEM ypaBHCHMH U HepaBeHCTB. llpu
3TOM OOJIbIIOE BHHMMaHUE yaesercs (OPMHUPOBAHHUIO YMEHHUs BBIpaXKaTh (Qopmysiamu
3aBHCUMOCTH MEXAY Pa3IUYHBIMUA BEIMYMHAMH, HCCIEI0BATH MOJYYCHHbIE (DYHKIMH, CTPOUTH
ux rpaduku. Matepuan 3TOH cCoAep:KaTeJbHOM JIMHUM HaleleH Ha pPa3BUTHE YMEHUH U
HaBBIKOB, MO3BOJISIOIIMX BBIPaKaThb 3aBUCUMOCTH MEXIY BEJIMYMHAMM B Pa3IM4HON (opme:
AHATUTHYECKOW, Trpaduueckoil W cinoBecHOH. Ero wu3yueHwe crnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTH K  OOOOIIEHHMI0O M  KOHKpPETH3allHH,
UCIIOJIb30BaHUIO aHAJIOTHH.

CopnepxatenpHas aMHUA «Haudana mareMaTHuecKoro aHajan3ay IMO3BOJSET CYIIECTBEHHO
pacuIMpuTh KPyr KaK MaTeMaTH4YeCKHX, TaK M MPHUKIATHBIX 3a/1a4, JOCTYIMHBIX 00YyYaromuMCs,
TaK KaK y HHUX IOSBIISETCS BO3MOXHOCTh CTPOUTH I'PpadUKU CIOKHBIX (PYHKIUH, ONpeaensiTh uxX
HauOOJIbIIME U HAUMEHBIINE 3HAUEHUs, BBIUMCIATE IUIOMEAAN (Guryp u o0ObEMBI Tel, HAXOAUTh
CKOPOCTM U YCKOpEeHMs mpoueccoB. J[laHHas cojaepkaTenbHas JIMHUSA OTKPHIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOCHHUS MAaTEMaTHYeCKHMX MOJENICH pEeaJbHbIX CHTyalHuld, I03BOJISET
HAXOJUTh HAWIy4llee peIIeHHEe B TMPHUKIATHBIX, B TOM YHCJIE COLUAIBHO-KOHOMHUYECKUX,
3ajjayaXx. 3HAKOMCTBO C OCHOBaMH MAaTE€MaTHYECKOI'0 aHajlu3a CIOCOOCTBYeT Ppa3BUTHUIO
abCcTpakTHOro, (OPMaIBHO-IOTMYECKOI0 U KPEaTUBHOI'O MBIIIJICHUS, (OPMUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSIBICHHS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U HCcKyccTBe. O0ydaromumecs
Y3HAIOT O BBIJAIOIINXCS Pe3yJIbTaTax, NOJYYCHHBIX B XOJ/I€ Pa3BUTH MAaTEeMaTHKH KaK HAyKH, U
00 UX aBTOpAXx.

CopnepxaTenpHo-MeTOAMYeCKass JMHUA «MHOXKecTBa M JIOTMKa» BKJIIOYaeT B ce0s
DJIEMEHTHl TEOPUU MHOXKECTB W MATEeMaTHYECKOH JIOTUKHA. TeopeTHKO-MHO)KECTBEHHBIC
NPEICTaBICHUs MPOHU3BIBAIOT BECh KypC HIKOJHHOW MaTeMaTHKU W TpeIJiarailoT Hamboiee
YHHMBEPCAJIbHBIN $3bIK, OOBEIUHSIOMIMN BCe pas3jieibl MaTeMaTUKU U €€ MPUIIOKEHUH, OHHU
CBSI3BIBAIOT pa3Hble MaTeMaTHUYECKUe TUCIMITIMHBI U UX MPUIIOKEHUS B eAnHOoe 1enoe. [Toaromy
BaXHO JIaThb BO3MOXHOCTH OOy4YaromeMycsi TOHHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTeMaTHKH W WCIIOJb30BaTh €ro Uil BBIPAKEHUS CBOMX MbIcied. Jpyrum
BO)XHBIM IPU3HAKOM MaTEeMAaTUKU KaK HAyKU cJelyeT MpPU3HaThb CBOMCTBEHHYIO € CTpOrocTh
00OCHOBaHMH U  CJEIOBaHUE OMNpPENENEHHBIM IpaBUJIaM TOCTPOECHHUS  JIOKA3aTelbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MAaT€MaTH4YeCKOW JIOTHKU CIOCOOCTBYET DPAa3BUTHIO JIOTHMUECKOTO
MBIIUIEHHUS] 00YYarOIUXCsl, TIO3BOJISIET UM CTPOUTH CBOM PACCY)KICHHS Ha OCHOBE JIOTUYECKHX
npaBui, GOPMUPYET HABBIKU KPUTUYECKOTO MBIIIJICHUS.

B yue6HOM Kkypce «AnreOpa M Hayajga MaTeMaTHYECKOTO aHajiu3a» IPHCYTCTBYIOT
OCHOBBI ~ MAaTE€MaTHYECKOTO  MOJCIMPOBAHUS, KOTOpPbIE  MpPH3BaHBI  CHOCOOCTBOBATH
(GOpPMHPOBAHNIO HABBIKOB TIOCTPOCHHS MOJIENEH pEANbHBIX CHTyaluid, HWCCIEIOBAHUS ITHX
MoJieNiell ¢ TOMOIIBIO amnmapaTa aiareOppl W MaTeMaTHYeCKOro aHallu3a, WHTEpIpeTaluu
MOJYYEHHBIX pPe3y/ibTaToB. Takue 3aJaHusl BIUIETEHBI B KaXAbI M3 pas[esioB MPOTrPAMMBL,
MIOCKOJIBKY BECh MaTepHai y4eOHOTro Kypca IUPOKO HMCIOIB3YeTCs ISl PEIICHUS] MPUKIIAIHBIX
3amad. llpm pemieHMHM peanbHBIX — MPAKTHUECKUX  3a1ad4  OOydYaromIuecs pa3BHUBAIOT
HaOJI01aTeIbHOCTh, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCMOIb30BATh
aHaJIoTHI0, 0000IIaTh M KOHKPETH3HPOBaTh Mpobiemy. JlesTenbHOCTh MO (OPMHUPOBAHUIO
HaBBIKOB PEIICHHs MPUKIIAJHBIX 3a/1a4 OPTaHU3yeTCs B TMPOIIECCe U3yUeHHs BCEX TeM y4eOHOTo
Kypca «Anredpa 1 Hayajla MaTeMaTHYeCKOI0 aHalIu3ay.

Ha u3yuenue yueOHoro kypca «Anredpa 1 Hayaja MaTeMaTHYeCKOro aHaJIN3a» OTBOAUTCS
272 4aca: B 10 xmacce — 136 vacoB (4 yaca B Henento), B 11 kimacce — 136 yacoB (4 yaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCJICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuonuieckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB ISl PEIICHUs] TPUKIIAJIHBIX 3a7a4 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanyvoHanpHble W MppalyoOHaNbHble uyucia. Apudmerndeckue
OIepalyy ¢ JECUCTBUTEIBHBIMU 4YHciIaMUu. MOIyib NEMCTBUTENBHOIO YHUCIIA M €ro0 CBOMCTBA.
[TpuOn>kE€HHbIE BBIYMCIIEHHUS, IIpaBWJIa OKPYIJIEHMs, IPUKHJIKA U OLEHKAa pe3yJibTaTa
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasateneMm. bunom Herotona. Vcnonbs3oBanue noaxosieit popmbl
3anucy JEHCTBUTENBHBIX YNCEN JUIsl pEIICHUs IPAKTUUYECKUX 3a]a4 U IPEJICTaBICHUS JaHHbIX.

ApudmeTnueckuii KopeHb HaTypaJbHOM CTENIEHU U €ro CBOICTBA.

CreneHp ¢ palMOHAJIBHBIM II0OKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIECHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudwm gucia. CBoiicTBa Jiorapudma. J[ecaTHIHbIC U HaTypaIbHBIC JIOTAPUPMBI.

CuHyC, KOCUHYC, TaHT'€HC, KOTAHI'€HC YHCJIOBOIO0 aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxkaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIbHBIE YpaBHEHUS U ypaBHEHUsI-ceACTBUsL. HepaBeHCTBO, pellieHe HepaBeHCTBa.

OCHOBHBIE METOJIbl PELICHHUS LETBbIX U JPOOHO-pallMOHANIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorounessl OT OJHOM NEpeMEHHOH. JleneHue MHOrodjgeHa Ha MHOTOUWIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodddumnmentamu. Teopema Buera.

[TpeoOpa3zoBaHys YMCIOBBIX BBIPAXKEHUN, COEPKAINX CTENEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABI PEUICHMS] HPPALMOHAIBHBIX
YpPaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/Ibl PEIICHUS [T0OKA3aTEIbHBIX YPABHEHUH.

[TpeobpazoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI pPELICHHUS JIOTapu(PMUUECKHX
YPaBHEHUM.

OcHoBHble TpHUroHoMeTpuueckue (opmynsl. [Ipeobpa3oBaHue TPUTOHOMETPHUUECKHUX
BBIPAKEHMI. Pellienre TpuroHoMeTpu4ecKuX YypaBHEHHM.

Pewienne cucrem JNMHEMHBIX ypaBHEHUM. Marpuia CUCTEMBl JIMHEHMHBIX YPaBHEHUM.
Onpenenurens MaTtpuipl 2X2, €ro Ie€OMETPUUYECKUH CMBICI M CBOMCTBA, BBIYMCIIEHUE €T0
3HAYEeHUSs], IPUMEHEHUE ONPEIEIUTENS JUIsl PELICHUS] CUCTEMBI JIMHEHHBIX ypaBHeHUU. Pemenue
MPUKIIAIHBIX 3a7]a4 ¢ IOMOIIbIO CUCTEMBI JIMHEWHBIX ypaBHeHUH. VccnenoBanre mocTpoeHHON
MOJIEJIH C TOMOLIBI0 MAaTPHUIL U ONIPEAETUTEINIEH.

ITocTpoeHne MaTeMaTHUECKUX MOJENIEH PEaJbHOM CUTyallMd C IOMOIIBIO YpaBHEHWM U
HepaBeHCTB. [IprMeHeHHne ypaBHEHUN M HEPAaBEHCTB K PELIEHUI0 MaTeMaTHMYeCKHUX 3adad M
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM JKHU3HH.

DOyHKUUH U rpaduKu

OyHkuus, crnocodbl 3amaHus (QyHkuuu. B3ammuo oOpatsble (yHkiun. Kommosuius
bynkumid. ['paduk GyHkuu. InemenTapHabie mpeoOpazoBanus rpaduKoB GyHKIIHA.



OO6nacth onpeaeeHnss ¥ MHOXKECTBO 3HaueHui pyHkuu. Hynu dynkumun. [TpomexyTku
3HaKonocTosHcTBa. YE€rHbie n HeuéTtHbie QyHKuuU. Ilepuogmueckue ¢ynkuuu. [IpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcUMyMbl 1 MUHHUMYMBbI (pyHKIMH. Hanbomnbinee 1 HauMeHbIee
3HaYeHUs (PYHKIMH Ha IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4Has U IPOOHO-THUHEIHAS PYHKIMH. DIIeMEHTapHOE UCCIIEIOBAaHUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast GpyHKIMS ¢ HATypalbHBIM M IENBIM TMOKa3zarenem. EE cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS Nn-0il CTenmeHu Kak (PyHKIMU OOpaTHOM CTENEeHU C HaTypalbHBIM
MIOKa3aTeJIEeM.

[TokazarenbHas U Jorapudmuueckas QyHKIUH, UX CBOCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKUUH U pelIeHUs yPaBHEHHH.

TpuronomeTrpuyeckass OKpPYKHOCTb, ONpPEJEICHUE TPUTOHOMETPUUYECKUX (PyHKIUH
YHCJIOBOI'O apIyMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B pEaNIbHBIX IpoIeccax U sABIeHUsX. I paduku pearbHbIX
3aBUCHMOCTEH.

Hauyana maremMaTH4eckoro aHajaimsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHuUs MOCIe0BaTeNbHOCTEH. MeTol MaTeMaTH4eCKOn
WHIYKUAA. MOHOTOHHBIE M OrpaHUYEHHBIE IIOCIIEIOBATEIBHOCTH. VMCTOpHS BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIn3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckass U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObiBaroImas
reoMerpuueckas nporpeccusi. Cymma GeCKOHEYHO yOBIBAIOLICH M€OMETPHUECKON MPOTPECCHH.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dopMmyna CIOXKHBIX MPOLIEHTOB.
Hcnonbs30BaHKe MPOTPECCUU Il PELICHUS PEANIBHBIX 3aa4 IIPUKIIAIHOTO XapaKTepa.

HenpepriBable (yHKIMH W UX cBoiicTBa. TOukM pas3pbiBa. ACHUMOTOTH TpaduKOB
¢bynkuii. CBoiicTBa (DYHKIUN HENPEepBIBHBIX Ha OTpe3ke. MeToJ MHTEpBAlIOB IS PELICHHS
HepaBeHCTB. [IprMeHeHre CBOMCTB HEeNPEePhIBHBIX (QYHKIUH JIJIsl pelIeHus 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIHH. OnpeneneHne, TeOMETPUIECKU U HU3HIEeCKUi
CMBICT MPOU3BOAHON. YpaBHEHUE KAacaTeNbHOUN K rpaduKy QyHKIIMH.

[Tpou3sBosHbIE 3NeMeHTapHbIX QyHKUIUH. [Ipon3BoHAs CyMMBI, TPOU3BEICHHS, YACTHOTO
Y KOMITO3HMIINH (PYHKITUH.

MHoxecTBa H JIOTHKA

MHoOXecTBO, onepaluyd HajJ MHOXECTBaMU U UX CBOMcCTBa. [[narpammel Diinepa—BeHHa.
IIpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO ammapara JJis ONHUCAaHHs PEalbHBIX IMPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNIbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KJIACC

Yucsia v BEIYMCIECHUS

Harypanbabie u 1nensle uucna. [lpumeHeHHMe NpPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOonpmmi oot nenutens (nanee — HOJl) m Hanmensiee odmee kpatHoe (mamee — HOK),
OCTaTKOB TI0 MOJTYJIIO, aliropuT™Ma EBKHIa 1715 pereHus 3a1a4 B EbIX YUCIIax.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMETpuueckas (opmbl 3ammcu
KOMIUIEKCHOTO Yucia. ApupMETHUECKHE ONEpalud ¢ KOMIUIEKCHBIME Ynciamu. M300paxkeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIAUHATHOM mtockocTh. Popmyna Myaspa. KopHu n-oii cTenenu u3



KOMIUIEKCHOro uucia. IlpuMeHeHne KOMIUIEKCHBIX 4YHced M pelleHus (U3NYEeCKUX U
r€OMETPUUYECKUX 3a/1a4.

YpaBHeHusI U HepaBeHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHU U HEPABEHCTB. PABHOCWIIBHBIE CUCTEMBI U CHCTEMBI-
CIIeCTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0p KOpHEW TPUTOHOMETPUUYECKUX YPaBHEHHIl C IOMOIIBIO TPUTOHOMETPUYECKOMN
OKPY’KHOCTH. PenieHue TpuroHoMeTpuyeCKuX HEPaBEHCTB.

OCHOBHBIE METO/IbI PEILIEHUs T0KA3aTEeIbHBIX U JIOrapu(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/IBI PELICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEM  palllOHaJbHbIX,
UpPpaIMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUYECKUX YPABHECHHA.

VYpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

IIpuMeHeHNnEe ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3aJa4 M3 Pa3MYHBIX OOJIACTeH HAyKM W PEATbHON >KU3HM, WHTEPHpETAlrs IOJyYEeHHBIX
pe3yJIbTaToB.

DOyHKIUH U rpauKu

I'padux xomno3uuuu QyHkuui. ['eomerpuueckue oOpas3bl ypaBHEHUH M HEpaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U Tpa(uKH.

I'paguueckue MeToabl pELICHUs YypaBHEHHMM M HepaBeHCTB. ['paduueckue MeToAabl
peleHus 3a1a4 ¢ IapaMeTpaMH.

Ucnonb3zoBanue rpadukoB (QPyHKIUN OIS HCCIEIOBAHUS MPOLIECCOB M 3aBUCHMOCTEH,
KOTOPBIE BO3HUKAIOT MPU PEIICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB U pPealIbHOW KHU3HH.

Havana maTeMaTH4ecKOro aHajmu3a

[TpruMeHeHne MPOU3BOIHON K UCCIEI0BAaHUIO (PYHKIIUH HA MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxoxnaenne HauboIbIIer0 1 HAUMEHbBILET0 3HAYSHU I HEeNpepbIBHOW (PyHKIIMK Ha OTpE3KE.

IIppuMeHeHrne NpPOW3BOMHOM [UISl HAXOKJEHHs HAWIy4lIero pPEIICHHWs B INPUKIAIHBIX
3ajadax, A OINpENeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJdaHHOro (opMyiol wuiu
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBoOoOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢ynxuii. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. Belducienue onpenenéHHoro uHTerpaia
no ¢popmyine Hetorona-Jleitouuna.

[IpumeHeHue uWHTErpana JUisi HAXOXKJIEHUs IUIOMaAeld IJIOCKUX @uryp u o0bEMOB
F€OMETPUYECKUX TEJI.

[Tpumeps! pemennit AuddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MO/IEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU (PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJII'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIII YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHCKOr0 BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  00ydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOro OOIIECTBa, MPEACTABICHHUE O MAaTEeMaTHMYECKHUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3MUYHBIX CTPYKTYp, SBICHHN, HOpPOIELyp TIpPakJaHCKOro oO0IIecTBa
(BBIOOPBI, OMPOCHI M APYroe), yMEHHE B3aMMOJCHCTBOBATH C COLUMAIBHBIMA HMHCTHUTYTaMH B
COOTBETCTBUU C UX QYHKIUSIMU U Ha3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBAKEHUS K MPOILIOMY U
HACTOAILIEMY POCCHUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKECHHUSIM POCCHUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIpYTruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HAHHWE JIyXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKu W ACSTENbHOCThIO YYEHOrO, OCO3HAHHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOWYMBOTO Oy IyIIETO;

4) 3cTeTHYeCKOro BOCIIMTAHUA:

ACTETUYECKOE  OTHOUIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pELIeHWH, pacCcyXJIeHHH, BOCHPUUMYMBOCTh K
MaTeMaTUYeCKUM acleKTaM pa3InYHbIX BH/I0B UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTUUECKUE 3HAHUS B UHTEpEcax 3J10pOBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0pOBBIO (310pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHITUN U OT/AbIXA, PEryJigpHas (pu3nuecKkas aKTUBHOCTB),
($u3nYeCKOe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN EATEIHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUSI:

TOTOBHOCTb K TPYJY, OCO3HaHHE IIEHHOCTU TPYIOJIO0Ms, HHTEpEC K pa3IMyHbIM cdepam
npoecCHOHANBHOM AESTeNTbHOCTH, CBSI3aHHBIM C MAaT€MaTHKON U €€ MPUIIOKEHUSMHU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oyaymiedr mpodeccu W pearTru30BBIBATH COOCTBEHHBIC
KU3HEHHbIE IIJIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHHUI0 U
camM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YUYacTHIO B PEIICHUU
MPAKTUYECKHX 3a7[a4 MaTeMaTUYeCKOil HalpaBIeHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, TOHUMAaHUE BIHUSHUS COLHUATIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NIPHUPOJHOM M COLHMAIbHOW Cpelbl, OCO3HAHUE
100aTbHOTO  XapakTepa  AKOJOTMYECKMX  IMpoOJieM, OpHEeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKpY’Karolled cpelbl, MIaHUpOBaHUE
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI ISl OKPY KAIOIIEH CpeJIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECCTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMaTUYeCKOH HAayKH Kak cQepsl
YeJI0BEUYECKON JESITEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTHU JUI pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyJIbTYpPOU KaK CPEICTBOM IO3HAHMS MHPA,
TOTOBHOCTH OCYILECTBIIATH NPOEKTHYIO U UCCIIEN0BATEIBCKYIO ACATEIbHOCTh MHANBUYAIBHO U

B IpyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBbIE YHHBepPCaJbHbIe YUeOHbIe AelicTBUS

ba3oBble Jlornyeckue 1eHcTBHA:

BBISBIIAITh M XapaKTEpPU30BATh CYLIECTBEHHBbIE IPHU3HAKM MaTeMaTUYeCKHMX OOBEKTOB,
HOHATUHM, OTHOWIEHMH MEXAYy MOHATUAMH, (OpMyJIUpOBaTH ONpEAETCHUsS MOHATHH,
YCTAHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KiacCU(UKALMK, OCHOBAHMA Uil 0000LIeHus u
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHPOBAaTh W MNPeoOpa3oBHIBATh CY)KICHHS: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00I1e, YCIOBHBIE,

BBISBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpEUYUsS B (akTax,
JaHHBIX, HaAOMIONEHUSIX U  YTBEPXKICHUSX, MpeajaraTb KpPUTEPUU U1 BBIABIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOJBI C HMCIIOJB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M HHAYKTHUBHBIX
YMO3aKI4YeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEPXKIECHUN (IpsIMble U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTAlLlUIO, MPUBOAUTH MPUMEPHl M KOHTPHPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYK/ICHHSI U BBIBOBI;

BbIOMpaTh CHoco® pemieHus Yy4eOHOM 3ajaun (CpaBHMBAaThb HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXOMALIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KPUTEPHEB).

ba3oBble ucciaenoBaTe1bCKUeE 1eHCTBUA:

HCIIOJIb30BaTh BOIIPOCHI KAK MCCIIEI0BATENbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BONPOCH], (UKCHpYIOIIME MPOTUBOpEUYHE, MpoOJeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHE;

IIPOBOAMTH  CAaMOCTOSITEJIbHO — CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTU4YeCKOTo OOBEKTa, SBJIEHUS, IPOLIECCa, BBISBICHUIO
3aBHCUMOCTEH MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (hOpMYyITUpPOBaTH 000OIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATDh JIOCTOBEPHOCTH MOJIyYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlecca, a TAK)Ke BBIIBUIaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBUSX.

Padorta ¢ nnopmanmeii:

BBISBJIATH JePUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETAa Ha BOIPOC U AJIS
pelleHus 3aauu;

BBIOMpaTh HMHPOPMALMIO W3 MCTOYHUKOB pa3jIMYHBIX THUIIOB, AaHAJIM3MPOBATH,
CHUCTEMaTH3UpOBaTh M HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPEJICTaBIICHHUS,



CTPYKTYpPUpOBaTh  HMH(pOpMAlMIO, MPEACTaBIATh €€ B pa3iMuHbIX  (opMax,
WITIOCTPUPOBATh IPadUyuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CAMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHbIE YHHBepcaJIbHbIe Y4eOHbIe 1elcTBUSA

Oo0wmenne:

BOCIPUHUMATh M (OPMYJIHPOBATH CY)KICHHUS B COOTBETCTBHU C YCJIOBUSIMH M LEISAMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JMdaBaTb IMOJACHCHUA II0 XOA4Y PCIICHHUA 3aJa4d, KOMMCHTUPOBATH HOJIy‘-IeHHBIﬁ
pe3yJbTar;

B X0Jie 00CYXIEHHS 3a7aBaTh BOIPOCH IO CYIIECTBY OOCYXIAaeMOH TeMbI, IpOOIEeMBI,
perraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXKACHUA C CYXIACHUAMH APYIrux YYaCTHHKOB AWajiora, O6H8,py>KI/IBaTI) pasiinuuec U CXoAaCTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyITUpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHHUS;

IPE/ICTABIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, WCCIEJOBAaHHS, IPOEKTa,
CaMOCTOATENIFHO ~ BBIOMpaTh (opmar BBICTYIUICHHS C Y4ETOM 3a1a4 TIPE3CHTAIMU |
0COOEHHOCTEHN ayJUTOPHH.

PerynsiTuBHbIC YHUBepCaJIbHbIC Y4eOHbIE 1eiiCTBUS

Camoopranu3anus:

COCTaBJIATh IUIAH, AJITOPUTM pELICHUS 3ajaud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOLINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapUaHThI pelIeHUH ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb, JMOIHOHAJILHBIH HHTEICKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPILAEMBbIX JEUCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX PpE3yJbTaTOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yJIbTaTa PEIICHUs MaTEMaTUUECKOH 3a7a4un;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPH PELICHUM 3a/1ayd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JaHHBIX, HAlJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHUBaTb COOTBETCTBHE pe3yjibTaTa MLEIM M YCIOBHUSIM, OOBSICHATH NPUYMHBI
JOCTYDKEHUSI WM HEJAOCTHXKEHMsI Pe3yJbTaTOB JESTEIbHOCTH, HAXOAUTh OMIMOKY, JaBaTh
OLICHKY MTPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEIbHOCTD:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOThI IpU
pelmieHMH y4yeOHBIX 3a/a4y, NpPUHUMATh IeJIb COBMECTHOM JesATEeIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeaesisiTh BHIBI pabOT, TOTOBAPUBATHCS, OOCYXKIATh
MIPOIIECC U PE3yIbTaT paboThl, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboThl (00CyXkIeHHs, 0OMEH MHEHHUH, «MO3TOBBIE
IITYpPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C
JIpYTMMH 4JI€HaMHU KOMaHIbl, OLIEHHWBAaTh KAayeCTBO CBOEro BKJaja B OOMIMHA MPOIYKT IO
KpUTEpUIM, CHOPMYJINPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUSI.

IMPEAMETHBIE PE3YJIBTATbBI



K xonmy oOydenuss B 10 kjacce oOy4aromuics TMOMYYUT CICAYIOUTUE TMPEIMETHBIE
pe3yJbTATHl MO OTJENBHBIM TeMaM pabdoyeil mporpaMMbl y4eOHOro Kypca «Anredpa u Haudana
MaTEMaTHUYECKOI0 aHaAJIN3a»:

Ymuciia 1 BBIYUCICHUSA:

CBOOOZHO ONEPUPOBAThH MOHATUSMU: PALMOHAIBHOE YHCIIO, OECKOHEUHAs! TIepUoAnYecKas
IpoOb, MPOIEHTHI, WPPAMOHAIBHOE YHCIO, MHOXXECTBA PAIlMOHAIBHBIX M JICHCTBUTEIHHBIX
qKcell, MOAYJIb I€HCTBUTEIBHOIO YUCIIA;

NPUMEHSTH IpOOH U MPOILEHTHI JAJIsl PEIICHUs IPUKIAIHBIX 3a/a4 U3 PAa3JIMYHBIX OTpaciei
3HAHUU U peaJbHOU KU3HU;

OPUMEHATh TPUOTIKEHHBIE BBIYUCICHHS, NPaBHJIA OKPYTJCHUS, MPUKUIKY U OLEHKY
pe3yJibTaTa BEIYMCIIEHU;

CBOOOZHO OMNEpUPOBATH IOHSATHUEM: CTEMEeHb C IeJIbIM IOKa3aTelieM, HCIO0Jb30BaTh
NOAXOANIYI0 (OpMY 3amuCH JIEHCTBUTENBHBIX YMCET Ul PEIIeHUs MPAaKTHYEeCKUX 3a7ad U
IIPEJICTaBICHUS JaHHbBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOM CTEIICHH;

CBOOOJHO OTEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTelNeM;

CBOOOZHO OMNEpUPOBATH MOHATHUSAMU: JorapudM 4YHucia, ACCITUYHBIE U HATypajbHbIC
J0TapuQMBbI;

CBOOOZHO ONEpPUPOBATH MOHATHSIMHU: CHHYC, KOCHMHYC, TAHI€HC, KOTAHI€HC YHCIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOTO apryMEHTAa.

YpaBHeHusI U HepaBeHCTBA:

CBOOOZHO  ONEpPUpPOBaTh  IMOHATHSMHU:  TOXKJIECTBO, ypaBHEHUE, HEPaBEHCTBO,
PaBHOCWJIbHBIE YPaBHEHUS U YPABHEHUS-CIEACTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

NPUMEHSTh Pa3IUYHbIE METOABl PEIICHUS PAIMOHANBHBIX U JIPOOHO-PAIIMOHATBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB JUIsl pEIIEHNs] HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHOM INEPEMEHHOM, MHOTOYJIEH C
HeNbIMU KO3 GUIIMEHTaMH, KOPHH MHOTOYIEHa, MPHUMEHSTHh JeJeHHe MHOro4YwieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nns pemenus 3anay;

CBOOOJAHO ONEpUpOBaTh MOHATUSIMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIia,
OnpeAeNnuTeNb MaTpullbl 2 X 2 W ero TreoOMeTpPUYECKUH CMBICH, HCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEICIUTENN IS PELIECHUS
CUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIUPOBATh PEAJIbHBIE CUTYAallMH C IMOMOULIBIO CUCTEMBI
JUHEHHBIX YpaBHEHHH, HCCIeoBaTh IIOCTPOECHHBIE MOJEINW C TOMOUIbI0 MAaTpull U
oTnpeenuTeNel, UHTePIPETUPOBATh MOIYYEHHBIN pe3ybTar;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30oBaHusl BRIPAKEHUI;

BBIMOJIHATh ~ MIPEOOpa30BaHUSl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIUX CTENEHH C
paloHaIbHBIM TIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA JIorapu(MoB i NIpeoOpa3oBaHUsl  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO ~ OMEpPUPOBAaTH  MOHATUAMHU:  HppAalUOHANbHbIE,  IOKa3aTelbHbIE U
JorapuMuyuecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpuYeckue (opMmMyisl i IpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUH;



CBOOOJHO ONEpPUPOBATH IOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHME, IPUMEHATh
HE00Xo1uMbIe (OPMYITBI ISl pEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJICIMPOBATh pEAIbHBIE CUTYallud Ha S3bIKE aireOpbl, COCTABJIATH BBIPAKCHUS,
YpaBHEHMsI, HEpPaBEHCTBAa [0 YCJIOBUIO 3a/auM, MCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUHA U TPaPUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHMS, CHOCOOBI 3aJaHHs (YHKLIUH, B3aUMHO
obpatHble (QYHKIIMK, KOMIO3ulus (PyHKIUH, rpaduk (QYHKIMU, BBIMOJIHATH AJIEMCHTapHbBIC
npeoOpa3zoBanusi rpaduKoB PyHKIIUH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHHS M MHOXKECTBO 3HAYCHUI
byHKIMY, HYJIM QYHKIWH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJTHO OINEpPUPOBATH MOHATUAMU: YETHBIE M HEUETHbIC (DYHKIUM, MEPUOJUUECKUE
(GYHKLIMH, OPOMEKYTKM MOHOTOHHOCTH (DYHKUMH, MAaKCUMyMbl U MHUHUMYMBbI (YHKIHH,
HanOoJIbIIIee M HAUMEHbIIee 3HaYeHNE (PYHKIUU HA TIPOMEKYTKE;

CBOOOJTHO OIEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHS C HATypaJIbHBIM U IEJIBIM
nokasaresueM, rpaduk CTeNeHHON (YHKLUMU C HaTypajbHBIM W LEJNbIM IOKa3aTeneM, rpaduk
KOPHS N-0i CTENeH! KaK (yHKLIUU 0OpaTHOM CTENEHU C HaTypaJIbHbIM IIOKA3aTeIeM;

ONEpPHPOBATh TOHATHAMM: JIMHEWHAs, KBAaIpaTU4YHAs W JAPOOHO-IMHEHHAs (QYHKIHH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOJIHO ONEpHPOBATh MOHATUSAMM: IOKa3aTelbHas U Jorapupmuueckas QyHKLUUH, UX
CBOMCTBA U IrpadMKu, UCIIOJIb30BaTh UX I'padUKH JUIsl peLICHHs] ypaBHEHMUIA;

CBOOOJTHO ONEpUPOBATh TOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTB, OIpENIEICHUE
TPUTOHOMETPHUYECKUX (DYHKIUN YMCIOBOTO apryMEHTa;

UCMOJIb30BaTh Ipaduku (QyHKIUH A7 MCCleT0BaHMUs MPOLECCOB M 3aBUCHUMOCTEH MpHU
peLIeHNH 3aJad U3 JPYyruxX y4eOHbIX MPEIMETOB M pealbHOW *KHU3HH, BbIpaXaTh (opMyiIaMu
3aBHCUMOCTH MEX/Ty BETUYNHAMH;

Hauyana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUPMeTHdecKas U TeoMeTpuYecKas Mporpeccus,
0eckoHeuHO yOBIBaroIasi reOMETpUYEcKasi MPOrpeccHsi, TMHEHHBIN U SKCIIOHEHIIMAIBHBIM POCT,
(dopMyIIa CI0XKHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH JUTS PEHICHUS PEATBbHBIX 33/1a4 MPUKIIATHOTO XapaKTepa;

CBOOOJTHO  ONEpUPOBaTh  MOHATHSMM:  IOCJIEAOBAaTENBHOCTh, CHOCOOBI  3a/laHUs
NOCJIEe10BaTeIbHOCTENH, MOHOTOHHbBIE M OIpPaHMYEHHBIE 1TOCIIe0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHHUS] MaTEMAaTHIECKOTO aHaIM3a KaK aHaIm3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HENPEpBIBHBIC (YHKIMH, TOYKH pa3pbiBa Tpaduka
(byHKIMHU, aCUMOTOTHI Tpaduka GyHKINH;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (PYHKIUS, HENpepbIBHAas Ha OTpE3Ke, NMPUMEHSATh
CBOICTBA HETIPEPBIBHBIX (DYHKIWH ISl pEIICHUS 3a/1a4;

CBOOOJTHO OTEpPUPOBATh TMOHITHSAMHU: TIepBas W BTOpas TPOHM3BOIHBIE (YHKIIHH,
KacaTenbHas K rpaduky QpyHKIuM;

BBIYUCIISATh TPOU3BOJHBIE CYMMBI, IPOU3BEACHHS, YaCTHOIO M KOMIIO3UIMU JABYX
(GyHKIMH, 3HaTh IPOU3BOTHBIC SJIEMEHTAPHBIX (QYHKIINH;

UCTIOJTF30BaTh TE€OMETPUICCKHIA U (PU3UIECKUI CMBICI IIPOU3BOIHOM ISl PEIICHHS 3a/1a4.

MHuoxkecTBa H JIOTHKA:

CBOOOIHO OTIEPHPOBATH MOHATHIMU: MHOXECTBO, OTIEPALIUU HaJl MHOKECTBAMH;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUisl ONUCAaHUsS PealbHBIX MPOLECCOB
U SIBJICHUM, IPU PELIECHUY 3aa4 U3 JPYIUX YYEOHBIX [IPEIMETOB;

CBOOOJTHO ONEpUPOBATh TMOHATHSAMH: OIpEIeNeHHe, TeopeMa, YypaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIC YpaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuenust B 11 kiacce oOyyaromIMCS MOMYYUT CIEAYIOUIME MpPEAMETHBIC
pe3ybTATHl MO OTIENBHBIM TeMaM padoyeil mporpaMMbl y4eOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAIIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W IEJ0e YHCIO, MHOXXECTBa
HaTYpaJIbHBIX M LENbIX YUCEN, UCIOIb30BaTh MPU3HAKU AeaumocTy nensix yucen, HOJ u HOK
HaATYpaJIbHBIX YMCEIl JAJIs PEIIEHUS 3a1a4, IPUMEHATh aIropuT™M EBKinaa;

CcBOOOJIHO ONEpUPOBATh MOHATUEM OCTaTKa MO MOJYJIIO0, 3allUChIBATh HATYpaJIbHbIC YHCIIA
B Pa3JIMYHBIX TO3ULIMOHHBIX CUCTEMAaxX CUUCIICHNUS,

CBOOOJHO ONEpPUPOBATh MOHATUAMU: KOMIUIEKCHOE YHUCIIO U MHOXECTBO KOMIUIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIE YHCIIA B aNre0pandyeckoil 1 TpUroHOMETPUYECKO (opme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUs M HEpaBEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMpPPALMOHAIbHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMHUECKUE HEPABEHCTBA, HAXOAUTh MX PEIICHUS C IOMOILBIO PABHOCUIIbHBIX MIEPEXO0B;

OCYILECTBIISATh OTOOP KOPHEH MpH peIIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOZHO OIEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, NPHUMEHSThH
HE0O0X0IuMBbIe (POPMYITBI ISl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKIX HEPABEHCTB;

CBOOOJTHO OIEPUPOBAThH MOHATUSAMHU: CUCTEMA U COBOKYIHOCTb YPaBHEHUI U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CJIEICTBHS, HAXOAUTh PELIECHUs CUCTEMBI U COBOKYITHOCTEU
pallMOHATIbHBIX, HWPPALMOHAIbHBIX, IOKA3aTENbHBIX M JIOrapu(MUYECKUX YpaBHEHUH U
HEPaBEHCTB;

pewiath palMoOHalbHbIE, HPPALMOHAIbHbBIE, I[OKa3aTeJdbHblE, Jorapu(pMUUYEeCKue |
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, COJEP KALLKAE MOAYJIU U NTapaMETPhI;

MPUMEHSTH TpaduuecKre METObI ISl PELIEHUs] YPAaBHEHUI 1 HEPAaBEHCTB, a TAKXKe 3a/1a4
C IapaMeTpaMy;

MOJENIUPOBaTh pealbHble CUTYallMd Ha s3bIKe aireOpbl, COCTAaBIATh BBIPAXKEHUS,
YPaBHEHUsI, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJaud, HCCIEAOBATH IIOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM arrapaTa aareOpbl, HHTEpIPETUPOBATD MOJyYEHHBIN pe3yIbTaT.

DyHKIUHN U TPaQUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIHUI C MOMOLIbIO 3JEMEHTApHOTO HCCIEIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX (PYHKIIHIA;

CTPOUTh TIeOMEeTpHYeckre oOpa3bl ypaBHEHHMH M HEPAaBEHCTB Ha KOOPAWHATHOM
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: TPaUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

OPUMEHATH QYHKIMU U1 MOJETUPOBAHUS U UCCIIEIOBAHUS PEATbHBIX MPOLIECCOB.

Hayana matemaTu4yeckoro aHajamsa:

UCIIOJIb30BaTh IPOU3BOJIHYIO [UIsl HCCIEAOBaHHUS (QYHKIMM Ha MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXOJUTh HauOoJIbIIee U HAUMEHbIIIee 3HaUeHUs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;



UCTIOIB30BaTh MPOU3BOIHYIO U HAXOXICHUS HAMIIYUIIErO PEIICHUS B MPUKIAIHBIX, B
TOM YHCJIE COIMAIBHO-DKOHOMUYECKHX, 3aadax, IS ONPENCTCHHS CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1laHHOTo (OPMYIIO WU rpaduKom;

CBOOOJTHO OTIEpPUPOBATh MOHIATUAMU: TIEPBOOOPA3Hasi, ONPEEIEHHBIA UHTETPANI, HAXOJAUTh
NepBOOOpPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUACIATH UHTErpan mno ¢opmyne HprooTona-
JleriOnuma;

HAXOJWTh IJIOMAIH IIOCKUX (PUTYP U 00BEMBI TEJ C TOMOIIIBIO0 HHTETPAIa;

UMETh MPEJCTABICHHE O MaTEeMaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHH,

peliaTh MPUKIAJHBIE 33a49i, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3UIECKOTO
Xapakrtepa, CpeICTBAMHU MAaTEMAaTHUECKOTO aHAIIK3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposrbie)
n/n NPOrpamMMmsbl Bcero Kontpoarupie  Ilpaxtirseckie o0pa3oBaTebHbIE
padoTbI padoThI pecypenI
MHOK€eCTBO IENCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PanimoHanbHbIe ypaBHEHHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEHMHBIX
YpaBHEHUH
5 Oyukuuu u rpadpuku. CreneHHas QyHKIUS C 12 1
L[eJIbIM TIOKa3aTeseM
3 Apudmernueckuit KOpeHb N-0i CTENEHH. 15 1
WppanmonanbHble ypaBHEHUS
4 [TokazarenpHas ¢pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIIHS. 18 1
Jlorapudmuueckue ypaBHEHUs
6 Tpuronomerpruyeckue BolpakeHUs U 29 1
ypaBHEHUs
7 [TocnenoBaTeabHOCTH M IPOTPECCUN 10
8 HenpepsiBabie pynkuuu. [IponszBoanas 20
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3 AL 5 5
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undpossbie)
n/n NpOrpaMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTejbHbIE
padoTbI padoThI pecypesI
1 HccnenoBanmne GyHKIHA ¢ TOMOIIBIO 29 1
MTPOU3BOTHOM
2 [lepBooOpazHas 1 UHTETPa 12 1
3 I'paduiku TPUrOHOMETPUUECKUX PYHKITHM. 14 1
Tpuronomerpuueckrue HepaBeHCTBA
4 WppanmoHansHbIe, TOKa3aTeIbHBIC U 24 1
norapu(MuYecKrue HEPaBEHCTBA
5 KommiekcHbie uucna 10
6 HatypanbHble ¥ 1esbie Yrcia 10
CucTeMbl pallMOHATIBHBIX, UPPALMOHATIBHBIX
7 MOKa3aTeIbHBIX U JIOTapu(HPMUIECKUX 12 1
YpaBHEHUI
8 3aza4yu ¢ napameTpamu 16 1
9 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3 AL 16 1
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 9 0







