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c. Xunkoso, 2023

IHHOACHHUTEJIBHAA 3AIINCKA

VYyeOnbll Kypc «AnreOpa U Hauajga MaTeMaTUYECKOr0 aHAIN3ay SBISETCS
OJIHUM M3 HauOoliee 3HAUMMBIX B MPOTPaMME€ CpEJHEro ooiiero oOpa3oBaHus,
MIOCKOJIbKY, C OJHOW CTOPOHBI, OH 00€CIIeYMBAET UHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHUs] BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C JIpyrod CTOpPOHBI,
bopMHpYET JIOTHUECKOE U a0CTPAKTHOE MBILUICHHE 00y4YalolIUXCsl Ha YPOBHE,
HEOOXOMMOM i1l OCBOEHHUSI HMH(OPMATUKH, OOIIECTBO3HAHUS, HCTOPHH,
CJIOBECHOCTH M JAPYruX JIUCUMIUIMH. B pamkax naHHoro ywyeOHOro Kypca
oOyyJaronecsi OBJIQJIEBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HayKH,
KOTOpas (opMyJIUpYyeT CBOU JOCTHKEHHSI B MaTeMaTHYECKOU opMme.

VY4eOHblil Kypc anreOpbl M HaYall MAaTEMaTHYECKOTO aHaIN3a 3aKiabIBaeT
OCHOBY JJI YCHEIIHOIO OBJAJACHMS 3aKOHAMU (U3UKH, XUMHH, OUOJIOTHH,
NOHUMAaHUS OCHOBHBIX TEHJCHIMN pa3BUTHUS IKOHOMHKM U OOIECTBEHHOU
KU3HHU, TIO3BOJISIET OPUEHTUPOBATHCS B  COBPEMEHHBIX IM(PPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO MCIOJIb30BAaTh MX ISl JAJbHEHIIErO
oOpa3oBaHMsiT W B TIOBCEAHEBHOM Ku3HU. B TO e BpeMs oOBiaJieHUE
aOCTpaKTHBIMM W  JIOTMUYECKM CTPOTMMU  KOHCTPYKIUSIMU — aiireOpbl U
MaTeMaTU4YeCKOr0 aHaJlu3a pPA3BHUBAECT YMEHHUE HAaXOAUThb 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTb, JIOKA3bIBATh YTBEPKACHHUS C TTOMOIIBIO UHIYKIUU
U pacCyXJaThb JE€IyKTUBHO, HCIIOJIb30BaTh OOOOUIEHHWE W KOHKPETH3ALHIO,
a0bCcTparupoBaHve U aHAJOrUI0, (OPMUPYET KpEaTUBHOE M KPUTHUYECKOE
MBIIUICHHE.

B xone uzydyenus yuebHoro kypca «Anredpa u Hayaia MaTeMaTU4eCKOro
aHaIKM3a» 00yYarolMecs MOoJy4aloT HOBBIM OMBIT pEeUICHUs MPUKIIAIHBIX 3aja4,
CaMOCTOSITEJIbHOTO ~ NOCTPOEHUS  MAaTEMAaTUYECKUX  MOJIENEd  pealbHbIX
CUTyaluid, UHTEPIPETAUMN NOJIYUYEHHBIX PEUIEHUN, 3HAKOMSATCS C IpUMEpPaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B NPUPOJE, HAYKE U HUCKYCCTBE, C
BBIIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMHU U UX aBTOpPaMH.

VY4eOnblil Kypc 001a/1aeT 3HaAYUTENbHBIM BOCITUTATENIbHBIM MOTEHIIUATIOM,
KOTOPBI peanu3yeTcss Kak dYepe3 Yy4eOHbI MaTepuall, CIOoCOOCTBYIOMIMIA
(GbOpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHUS, TaK U uyepe3 cnenupuKky ydyeOHOu
NEeSATENbHOCTH, TpeOyrome NpoJoJKUTENLHOM KOHUEHTPAlM BHUMAHMS,
CaMOCTOSITEJIbHOCTH, AaKKYpPaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYyYECHHBIN
pe3yJbTar.

B ocHoBe meronuku oOy4yeHus anreOpe M HauyajgaM MAaTeMaTHYeCKOIro
aHaJIM3a JISKUT JeATEIbHOCTHBIN TPUHIIUI O0yUYEHUS.

B crpykrype yudeOHOro kypca «Anredpa M Hayajia MaTeMaTHYeCKOIro
aHaJIu3a» BBIICIEHBl CIEAYIOIINE COAEPKATEIbHO-METOJANYECKNE JIMHUU:
«Yucna wu BbruucieHus», «DyHKuuu U rpadukny, «YpaBHEHUS W
HEepaBeHCTBa», «Hadama MaremaTudyeckoro anainsza», « MHOXKeCTBa U JIOTUKA».
Bce oOcHOBHbIE COIEpKATEIBHO-METOAUYECKUE JIMHUM  U3Y4YalOTCsS Ha
OPOTSHKEHUU ABYX JIET 0Oy4YeHUsi Ha YPOBHE cpeHero ooOiiero odpazoBaHus,
€CTECTBEHHO AOTOJHSAS APYT APYra U MOCTENEHHO HACHIIIAsACh HOBBIMU TEMaMU
U pazgenamu. JlaHHbBIA ydeOHBIM KypcC SIBISIETCSI MHTEIPATUBHBIM, MOCKOJIBKY



o0BbenuHACT B cele cojlep)kaHue HECKOJIBKMX MaTeMaTHYeCKHUX JUCIIMILINH,
TaKUX Kak anredpa, TPUTOHOMETPHUS, MATEeMATUYECKUU aHalu3, TEOpHUs
MHOXKECTB, MaTeMmarhueckas Joruka u gpyrme. [lo wmepe Toro Kak
oOyyaroniecs: OBJIaJIeBalOT BCE OoJiee MMPOKUM MAaTEMAaTUYECKUM aIllapaToM,
y HHUX TOCJEN0BATeNbHO (OPMHUPYETCS U COBEPIICHCTBYETCS YMEHUE CTPOUTH
MaTeMaTHYeCKyl0 MOJEJIb pEalbHOW CHUTyalldd, MPUMEHSATh 3HaHUS,
NOJTyYeHHBIC TPH H3YyYEHUH Y4YEOHOTO Kypca, AJIA PEIIeHUs CaMOCTOSTENbHO
chOpMyIMPOBAHHON MAaTeMaTHYEeCKOW 3aJaud, a 3aTeM WHTEPIPETHPOBAThH
CBOM OTBET.

ConepxarenpbHO-MeTOAMYECKass  JUHHS  «Uucna ©  BBIYUCICHUA»
3aBepiIaeT (HOPMUPOBAHNE HABBIKOB HMCIIONB30BAHUS JEHCTBUTEIBHBIX YHCE,
KOTOpO€ ObLIO HaYaTO Ha YPOBHE OCHOBHOTrO oOuero odpa3zoBanusd. Ha ypoBhe
cpenHero oOuiero oopasoBaHusi 0co00€ BHUMaHUE yAenseTcs (GOpMUPOBAHUIO
HAaBBIKOB PAllMOHAIBHBIX BBIYUCICHHUM, BKIIOYAIOMIUX B C€Osl MCIOIb30BaHHUE
pa3nuuHbIX (OpPM 3amuCH YUCHIa, yYMEHHE [eNaTh MPUKUIKY, BBITOIHATH
npuOIMKEHHBIE BBIYUCIICHUS, OIICHUBATh YHCIIOBBIC BBIpaKEHUsS, paboTaTh C
MaTeMaTHYECKUMU KOHCTAaHTAaMHU. 3HAKOMbIE OOyYarolmMMCsS MHOKECTBa
HATYpaJIbHBIX, IENBIX, PAIlIOHATBHBIX U JIEHCTBUTENBHBIX YHCEI TOTOIHIIOTCS
MHO>KECTBOM  KOMIUIEKCHBIX 4HuCel. B KakaoM U3 O3TUX MHOXECTB
paccMaTpuBalOTCs CBOMCTBEHHBIE €My CHEIU(PUYECKHE 3aladil W ONepaluu:
JICJICHHE HAlleJIo, ONEPUPOBAHUE OCTATKAMU Ha MHOYKECTBE LIEJbIX YHUCEN,
0co0ObIe CBOMCTBA paIlMOHATBHBIX U UPPALMOHAIBHBIX YMCeN, apu(MeTHIeCKIe
oTiepaly, a TaKkKe W3BJICYCHHE KOPHS HATypajJbHOW CTETIEHH HAa MHOXECTBE
KOMIUJIEKCHBIX 4YHCeNl. biarogapsi mociaefoBaTebHOMY pPacIIMPEHUI0 Kpyra
UCTIOJIb3YEMBIX YHCENT U 3HAKOMCTBY C BO3MOXHOCTSIMH UX MPUMEHEHUS IS
pellleHrs pa3IUYHBIX 3adad  (popMmHpyeTcs TpeACTaBICHWE O E€IMHCTBE
MaTeMaTHKH KaKk HayKd W €€ pPOJM B MOCTPOCHHU MOJIENEH peasbHOTO MHpa,
HIUPOKO MCIOJIB3YIOTCSI 0000IICHUE U KOHKPETU3ALIUSI.

Jluaust «YpaBHEHHUS U HEPABEHCTBA» peaM3yeTcsl Ha MPOTSHKEHUU BCETO
0o0yueHHUsI Ha YPOBHE CpPEIHEro oO0Iiero oOpa3oBaHUs, MOCKOJbKY B KaXKJIOM
paznene IlporpaMMbl MpeayCMOTPEHO pELIEHHE COOTBETCTBYIOLIMX 3aaad. B
pe3yibTaTe O0O0ydYarolluMecs OBJIAJIEBAIOT Pa3JIMYHBIMU METOJAaMHU pELIEHUs
paloHaNbHBIX, HMPPANMOHAIBHBIX, MOKA3aTeIbHBIX, JOTAPUPMHUUECKUX U
TPUTOHOMETPUYECKUX ypaBHEHWH, HEPABEHCTB W CHUCTEM, a TakXkKe 3ajad,
cofiepkaiux napametpsl. [lomydeHHbIE YMEHHS MIMPOKO HCIOJB3YIOTCA MPHU
UCCJIEIOBAaHUM (PYHKIMH C TIOMOLIBIO IMPOU3BOJHON, TMpU  PEIICHUH
NPUKIATHBIX 33a4 W 3a/ad Ha HaxXOXKIACHHE HAWOOJBIIUX M HAUMEHBIIUX
3HadeHn QyHkuu. [laHHas comepkaTenbHas JTUHUS BKIIOUAET B Ce0sl Takxke
dbopMupoBaHrEe YMEHUI BBIOIHATH pacuéTel 1o GopMmyiiaM, Mpeodpa3oBaHUs
paloHaNbHBIX, HPPANMOHANBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUHU, a
TaKXKe BBIPAKECHUI, COJIEPKAINX CTENeHH U Jorapudmel. biaronapst nsyueHuto
anredOpayeckoro  mMarepuaiga  NPOUCXOAUT  JajbHEHIIee  pa3BUTHE
AITOPUTMHYECKOTO U a0CTPAKTHOIO MBILUIEHUS 00ydaromuxcs, GoOpMUpPYIOTCS
HaBBIKM JIEAYKTUBHBIX pPacCyXJIeHUH, pabOThl C CHMBOJBHBIMU (OpMamH,
NPEICTABICHUS 3aKOHOMEPHOCTEH H 3aBUCHUMOCTEH B BHUJIEC PABEHCTB U
HepaBeHCTB. Anredpa npemiaraeT 3QQEeKTUBHbIE MHCTPYMEHTBI JJI PEIICHHUS
NPAaKTHYECKUX U €CTECTBEHHO-HAYYHBIX 33]1a4, HATJISAHO IEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepxarenpbHo-MeToAuYecKass JTUHUS «DyHKIMM W TpaduKm» TECHO
NeperieTaeTCs ¢ APYTMMHU JIMHUSMHU y4e0HOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMbICIIE 3ala€T IMOCJIENOBAaTEIbHOCTh M3yYeHHUs Marepuana. V3ydeHue



CTENIEHHOM, IOKa3aTeIbHOM, JIOrapu()MHUUECKOW U TPUTOHOMETPUYECKUX
(GyHKUMNA, UX CBOMCTB M TpaUKOB, WCIOJIb30BAaHUE (PYHKUMN I pelIeHUs
3a]1a4 U3 JPYruX Y4eOHBIX MPEIMETOB U PEATbHOMN KU3HH TECHO CBA3aHO KAaK C
MaTEMaTUYECKUM aHAJIU30M, TaK U C pEUICHUEM ypaBHEHUH U HepaBeHCTB. [lpu
3TOM OOJIbIIOE BHHUMAHHE Yyhaensercs (OPMHPOBAHUIO YMEHUS BBIPAXKaTh
dopMynamMu 3aBUCUMOCTH MEXAY PAa3JIMYHbIMU BEJIMYMHAMH, HCCIEI0BATH
NOJIyYeHHbIE (DYHKIIMH, CTPOUTH UX rpaduku. Marepuan 3Tol coaepx aTeabHOU
JIMHUM HalleJIeH HAa Pa3BUTHE YMEHHMI U HaBBIKOB, MO3BOJISIIOLIMX BbIPAXKAThH
3aBUCUMOCTH MEXJY BEJIMYMHAMH B pa3IMyHON (opMe: aHaTUTUYECKOM,
rpaduyeckoi U cioBecHOM. Ero wu3ydeHue CnocoOCTBYET pPa3BUTHIO
AITOPUTMHYECKOTO MBILIJIEHUS, CHOCOOHOCTH K 0000IIEHHIO U KOHKPETU3AIUH,
VCIIOJIb30BAHUIO AHAJIOTHH.

CopepxatenbHas JuHus «Havala MaTeMaTHYECKOTO aHAIM3a» MO3BOJISET
CYILIECTBEHHO pAaCUIMPHUTh KPYr Kak MaTeMaTHYeCKUX, TaK U MPUKIATHBIX
3a]1a4, JOCTYIHBIX O00y4aroUMMCs, TaK KaK y HHUX IOSBISETCA BO3MOXXHOCTb
CTpOUTh TpadUKU CIOXKHBIX (QYHKIUH, ONpEeNeNsiTh HUX HauOoJbIIME W
HAaMMEHbIIME 3HAYEHUS, BBIUMCIATh TUIoMaan (puryp u oObEMBI T€J, HAXOIAUTh
CKOPOCTHU M YCKOpEeHUs npolueccoB. J[aHHas coneprKaTesibHas JUHUSI OTKPBIBAET
HOBBIE BO3MOXXHOCTH TIOCTPOCHHMS MAaTE€MATHYECKHX MOJENel pealbHbIX
CUTYallMi, MO3BOJIAET HAXOJUTh HAWJIyUIlEe PEIICHHE B MPHUKIAJHBIX, B TOM
YUCJI€ COUMAJIbHO-3KOHOMUYECKHX, 3aJadaX. 3HAKOMCTBO C OCHOBaMH
MaTEMaTUYECKOr0  aHaju3a  CIIOCOOCTBYET  pa3BUTHIO  aOCTPAKTHOIO,
(OpMaNTbHO-JIOTMYECKOTO U KPEATUBHOI'O MBIIUIEHUS, (POPMUPOBAHUIO YMEHUN
pacno3HaBaTh IMPOSBICHUA 3aKOHOB MATEMAaTHMKM B HayKe, TEXHUKE U
uckyccte. O0yyaromuecs y3HatoT O BBIJAIOLIMXCS PE3yJIbTaTax, MOJYyUYEHHbIX
B XO/JI€ Pa3BUTHS MAaTEMAaTHKU KaK HAyKH, U 00 UX aBTOpax.

CopepxaTenbHO-MEeTOAMYECKas TMHUSA « MHOKECTBA U JIOTUKA) BKIIIOYAET
B ce€0sl JIEMEHThl TEOPUH MHOXXECTB U MAaTEMaTUYECKOH JIOTMKHU. TeopeTuko-
MHO>KECTBEHHBIE ~MPEJCTABJICHUS MPOHU3BIBAIOT BECh KypC IIKOJIbHOU
MaTE€MaTUKHU W MpeiaraloT HauboJjiee YHUBEPCAIbHBIN S3bIK, 00BEIUHSAIOMINN
BCE pazlenbl MaTeMaTUKM M €€ TPUIOKEHUW, OHM CBSI3BIBAIOT pa3HbIC
MaTeMaTUYECKUe TUCUUIUIMHBI U WX MPUIIOKEHUs B enuHoe 1enoe. [loaromy
BaXXHO  J1aTb  BO3MOXKHOCTh  OOydaromiemMycsi MOHHMMATh  TEOPETHKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHON MaTE€MaTUKH M HMCIOJb30BaTh €ro Jyis
BBIPAKEHUSI CBOMX MbICHeH. JI[pyrMM Ba)XHbIM NPU3HAKOM MaTeMaTHKU Kak
HAayKH CJIelyeT NpPU3HATh CBOMCTBEHHYIO €W CTPOrocTb OOOCHOBAaHUM W
CJIeIOBaHWE  ONpPENENEHHBIM  MpPaBWJIaM  IOCTPOCHUS  JIOKA3aTeNIbCTB.
3HAKOMCTBO C AJIEMEHTAMH MAaTEMaTHYECKON JOTMKH CIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBIIUIEHUS! OOYy4YaloIIMXCs, TMO3BOJISIET KM CTPOUTH CBOH
pacCyXJIeHHs Ha OCHOBE JIOTMYECKUX NpaBuil, (QOPMUPYET HABBIKU
KPUTUYECKOTO MBIILICHUS.

B yuebHOoM Kypce «AureOpa M Hayajla MaTeMaTHYECKOro aHalln3a
IPUCYTCTBYIOT OCHOBBI MaTEMAaTUYECKOTO MOJEIUPOBAHUS, KOTOPbIE IPU3BaHbI
CIocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB TMOCTPOEHUS MOJIENEH pealbHbIX
CUTYallMi, MCCIIENOBAaHUS 3TUX MOJEJEH C MOMOIIbIO ammapaTta aiareopbl H
MaTEMaTUYECKOTO aHAJIM3a, UHTEPIPETAlUU MOTYYEHHBIX pe3yjbTaToB. Takue
3aJlaHusl BIUIETEHbl B KaXJbld M3 Pa3[elioB MNPOrpaMMbl, MOCKOJIBKY BECh
MaTepuall y4eOHOro Kypca HIMPOKO MCHOJIb3YETCS JJisl pPElIEHUs! MPUKIIAIHBIX
3ajady. [lpm pemeHun peanbHbIX MNPAKTUUYECKUX 3aJad  oOyyaroluecs
pa3BUBAIOT  HAOMIOAATENIbHOCTh, YMEHHE  HAXOJAUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCsl, MUCMOJIb30BATh AHAJIIOTHIO, 0000IATh U KOHKPETU3UPOBATH



npobiemy. JlesTenbHOCTh M0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIIATHBIX
3a]1a4 OpraHU3yeTcs B POIECCe H3yUeHUs BCEX TeM y4eOHOro Kypca «Anredpa
¥ Hayajla MaTeMaTHYEeCKOTO aHAIHM3ay.

Ha wusyuenne yueOHOro kypca «Ainredpa ¥ Hayajga MaTeMaTUYECKOIO
aHanu3a» otBoauTcsa 272 yaca: B 10 knacce — 136 yacoB (4 yaca B HeJenio0), B
11 xnmacce — 136 yacoB (4 yaca B HEJETIO).



COIAEPKAHUE OBYUEHUA
10 KUIACC

Yuciia u BHIYMCTICHUS

Paumonanbubie yncna. OObIKHOBEHHBIE U JIECATUYHBIE IPOOH, MPOLEHTHI,
OeckOoHeuHble nepuoanueckue apoou. [Ipumenenue npoOel U MPOLEHTOB s
peleHnsT NPUKIAAHBIX 3a1ad W3 Pa3jJM4yHbIX OTpacield 3HAHUW M PEATbHOU
AKU3HH.

JlelictButenbHple uyncia. PanuoHanbHblE M UPPALMOHAIBHBIE YHCIHIA.
Apudmernueckre onepanud € JEUCTBUTEIbHBIMU  4YHMciIaMud. Moaynb
JNEUCTBUTENBHOrO 4HciIa U ero cBoiicTBa. I[IpuOnmkEHHBIE BBIYUCICHMUS,
paBujia OKPYTJIEHUs, TPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUI.

Crenenp c wnenbiM nokaszareneM. buHoMm Herorona. Hcnosb3zoBanue
noaxonasmend (GopMbl  3alUCU  JICUCTBUTENIBHBIX YHUCEN JUIS  PEIICHUS
NPAKTUYECKUX 3a]a4 U MPEACTABICHUS JAHHbBIX.

ApudmMernuecknii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHb C palMOHAIBHBIM IIOKA3aTeJeM U €€ CBOMCTBA, CTENEHb C
JIEUCTBUTEIILHBIM ITOKA3aTEIEM.

Jlorapupm umcna. CpoiictBa norapu¢ma. JlecsiTUUHbIE W HaTypajibHbIC
Jorapu(pMsl.

CuHycC, KOCHUHYC, TAaHT€HC, KOTAHI€HC YMCJIOBOrO apryMeHTa. ApKCHUHYC,
APKKOCUHYC M apKTaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHNs U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIE YPABHEHHS U YpaBHEHHUsI-clieACTBUsA. HepaBeHCTBO,
pelIeHNEe HEPAaBEHCTBA.

OcCHOBHBIE METO/IbI PELICHHUS 1IEJIBIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN
Y HEpaBEHCTB. MHOTOWIEHbI OT OJHOW MepeMeHHOM. JlelleHne MHOTro4IeHa Ha
MHOIO4YJIEH ¢ ocTtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
kor¢ppunrentamu. Teopema Buera.

[TpeoOpa3zoBaHusl YUCIOBBIX BBIPAXKEHUH, COJEPKAILINUX CTENEHU U KOPHHU.

UppaunoHanbHble  ypaBHeHHs.  OCHOBHbIE  METOAbl  pEIICHHUA
UPpaLMOHATBHBIX YPABHEHHIA.

[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO]IbI PEILICHUS MOKa3aTEIbHBIX
YPaBHEHHU.

[TpeoOpa3zoBaHue BbIpaXXEHUI, COAEpKAUX JIOTapU(MBI.

Jlorapudmuueckue  ypaBHeHus.  OCHOBHBIE  METOJbl  PEIICHUS
aorapu(MUYECKUX YPABHEHHI.

OcHOBHBIE TPUTOHOMETPUUYECKHE (bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHHIA. Permenne TPUTOHOMETPUUYECKUX
YPaBHEHH.

Pemenne cucrem nMHEHHBIX ypaBHEHMH. Marpuia CUCTEMBI JIMHEWHBIX
ypaBHeHU. Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUN CMBICT U
CBOWCTBA, BBIYMCIEHUE €r0 3HAYCHHS, IPUMEHEHHUE ONPEACIUTEN s
pEelIeHNsT CUCTEMBI JIMHEHMHBIX YpaBHEHWU. PelieHne npukiIagHbIX 3a1ad C
IIOMOIIBIO CHUCTEMBl JIMHEWHBIX YypaBHEHUH. lccimenoBaHne MOCTPOCHHOM
MOJIEJIM C IOMOILBIO MAaTPULL U OIIPEACIIUTEIICH.

[TocTpoeHre MAaTEMATUYECKUX MOJEIEH PEAIbHOM CUTYAIlMU C MOMOIIBIO
YPaBHEHHMU U HEpaBEHCTB. [IpruMeHeHre ypaBHEHU U HEPABEHCTB K PEIICHUIO



MaTEeMaTUYECKUX 3aJlad M 3a7a4 M3 Pa3IMYHbIX O0JacTel HAYKU M peajbHOM
AKHU3HH.

DOyukuuu ¥ rpapuku

@yHKMsA, crnocoObl 3a1aHus (QyHKUMU. B3auMHO oOpaTHble (YHKLHH.
Komnosunust ¢yukiui. I'paduk dyHkiuu. DieMeHTapHble TpeoOpa3oBaHUs
rpa@uKoB QyHKIIMIA.

OO6unactpb onpeeneHrs U MHOKECTBO 3HaueHU pyHkuuu. Hynu GyHkimm.
[TpoMexxyTKH  3HAaKONMOCTOSIHCTBA.  UETHbIE M HEYETHbIE  (PYHKIUH.
[lepuonnueckue  QyHkuuu.  IIpoMeXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
Makcumymbl 1 MUHUMYMbI QyHKIuU. HanOonblllee 1 HaMMEHbIIEE 3HAYEHUS
(yHKUIMH Ha TPOMEKYTKE.

Jlunelinas, KBajgpaTU4yHasi U JPOOHO-IMHENHAs (QYHKIMU. DJIEeMEHTapHOE
UCCJIEIOBAaHUE U MTOCTPOEHUE UX IPAPUKOB.

CrenenHast pyHKIIMS C HAaTypaJbHBIM U LIE€JIBIM MOKa3aresneM. E€ cBolicTBa
u rpadpuk. CpoiicTBa U rpauk KOpHSA N-OM CTENEHH KaK (PYHKUMU OOpaTHOU
CTENIEHU C HaTypaJbHbIM IMOKA3aTEIEM.

[Toka3zarenbHas u jgorapupmuyeckas (GyHKIHH, KX CBOMCTBA U IPAPUKH.
Hcnonb3oBanue rpadukoB GyHKUUN JUIsl pELIEHUS] ypaBHEHUIA.

TpuroHomeTpruyeckass OKPY HOCTb, OINpPEAEIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOIO apryMEeHTA.

OYHKIIMOHAJIHBIE 3aBUCUMOCTH B pEaJbHBIX IMpoOLlecCaX U SBJICHUAX.
['pacduku peabHBIX 3aBUCUMOCTEN.

Havajia MaTeMaTH4eCKOro aHaJIn3a

ITocaenoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUs ITOCJICIOBATEILHOCTENH. MeTox
MaTeMaTUYECKON WHIYKIUH. MoHOTOHHBIE U OrpaHUYCHHbIE
noclie1oBaTeNbHOCTU. ICTOpUS BOBHUKHOBEHUSI MATEMATUYECKOIO aHAJIM3a KaKk
aHann3a OECKOHEYHO MaJlbIX.

Apudmernueckass M TE€OMETpUYECKas  MPOrpeccuu. beckoHeyHo
yObIBaroiasi reomerpuueckas mnporpeccusi. Cymma OECKOHEYHO YOBIBaOIICH
r€OMETPUYECKOM Iporpeccruu. JIMHEHHBI U 3KCIIOHEHIMANBHBIN pocT. Yucmo
e. @opMyia CIIOKHBIX MPOLIEHTOB. Vcronp30BaHre MPOrpeccuu AJis pelueHus
peanbHbIX 3a]a4 NPUKIIATHOTO XapaKTepa.

HenpepbiBuble QyHKIMU U uX cBoOWcTBA. TOUkM pa3phiBa. ACHUMHOTOTHI
rpadgukoB ¢yHkuuid. CBolcTBa (DYHKIMI HENpEpBIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB /I pELIEHUsT HEpaBeHCTB. IIpuMeHeHue CBOWCTB HENpPEepPbIBHBIX
GyHKUMNA U1l pelieHus 3a/1ay.

Ileppass u  BTOpas  mpousBojgHble  (QyHkuuMU.  OmnpeneneHue,
reOMETpUYECKUd U (U3UYECKUH  CMBICI  MPOU3BOJHON.  YpaBHEHUE
KacaTeJbHOHN K rpaduKy GyHKUIHUU.

[TpousBoaHble  37eMeHTapHBIX  (QyHKUMiA. I[IpomsBomHas  cymwmbl,
IPOU3BEAECHUS, YACTHOT'O U KOMITO3ULIMK (PYHKIUH.

MHoxecTBa H JIOTHKA

MHO»XeCTBO, ONepanuy HajJ MHOXECTBAMU M MX CBOMCTBA. J(marpamMmsl
Oitnepa—Benna. IIpuMeHeHHEe TEOPETUKO-MHOXKECTBEHHOIO amnmnapara s
OMMCAaHUS PEAIbHBIX MPOLECCOB W SIBJICHUMW, MPHU PELICHUU 33Jad U3 JAPYTHX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMAaTUHYECKOT0 00BEKTA, CIIEJICTBUE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHHUS.

11 KVIACC



Yuciia u BHIYMCTICHUS

Harypanenuble u wnenble uucia. [IpuMeHeHHE NpPU3HAKOB JIEIMMOCTH
LEJIBIX YKces, HauOonbmuil oommi nenurens (nanee — HOJl) u HaumeHblee
oOmee kpatHoe (nanee — HOK), octaTtkoB o moaysnto, anroputMma EBknnna st
pelieHus 3a1a4 B 1EJIbIX Yuciax.

KommnekcHble uncna. AnreOpanyeckas W TpUTOHOMETpUYecKas (HOpMbI
3alMCH KOMIUIEKCHOTO yucia. Apu(pMeTHYecKre onepanuu ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHne KOMIUIEKCHBIX YHCENl Ha KOOPJAMHATHOW IIOCKOCTH.
@opmyna MyaBpa. KopHm n-o cTeneHM U3 KOMIUIEKCHOTO YMCIIA.
[IpyumeHeHne  KOMIUIEKCHBIX  4YHMCeNl  JUIsi  pelleHus  (U3HYEeCKHX U
r€OMETPUYECKUX 3a]1aY.

YpaBHeHMs U HEPABEHCTBA

Cucrema M COBOKYIIHOCTh YPAaBHEHHW W HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBbI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op KOpHEW  TPUTOHOMETPUYECKHX YPAaBHEHMH €  MOMOUIBIO

TPUTOHOMETPHUUECKOMN OKPY’KHOCTH. Pemienne  TpUroHOMETPUYECKHUX
HEPABEHCTB.

OCHOBHBIE METOJbl pEUICHUS IOKA3aTeNbHbIX M JIOrapupMUYECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IbI pELIEHUS] UPPALMOHAIbHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIIECHUS CHUCTEM M COBOKYMHOCTEH paluOHAJIbHBIX,
UPpaLMOHAIBHBIX, TOKA3aTEIbHBIX U JIOrapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPaBEHCTBA U CUCTEMBI C ITApaMeTpamHu.

[IpumMeneHne ypaBHEHHMM, CHUCTEM M  HEPABEHCTB K  PELICHHIO
MaTeMaTUYECKUX 3aJlad M 3a7a4 M3 Pa3IMYHbIX O0JIacTel HAYKU M peajbHOM
YKU3HH, UHTEPIPETALMS OTYUYEHHBIX PE3YIbTaTOB.

DOyukuuu ¥ rpapuku

I'padux xomnozunmu QyHkuuid. ['eomMmerpuyeckue oOpas3bl ypaBHEHUN U
HEPABEHCTB HA KOOPJIMHATHOM MIOCKOCTH.

Tpuronomerpruyeckue PyHKIIMU, UX CBOMCTBA U IpadUKH.

I'pacduueckrie MeTObI pelIeHUs] YpaBHEHUI U HepaBeHCTB. | paduueckue
METO/Ibl PELIECHU 3a/1a4 C NapaMeTPaMHU.

Hcnonb3oBanue rpadukoB (yHKUMNA JUIsl MCCIIEOBAaHUS IPOLIECCOB U
3aBUCUMOCTEH, KOTOPbI€ BO3HUKAIOT NPHU PELICHUU 3a/1ay U3 JIPYTUX y4eOHBIX
IIPEAMETOB U PEATIbHOM KU3HHU.

Havayia MaTeMaTH4eCKOro aHaJIn3a

[TpumeHeHue npou3BOHON K HCCAeAOBaHUIO (YHKIUNA HA MOHOTOHHOCTh
U dKcTpemMyMbl. HaxoxzaeHue HauOONbIIEr0 W HAUMEHBLIErO 3HAYEHUU
HENPEPbIBHON (PYHKLMU HA OTPE3KE.

[IpumeHneHne Npou3BOAHOW /JII HAXOXKACHHS HAWIYYIIEro pEHICHUs B
OPUKJIAJAHBIX 3ajadax, Uil ONpEeNereHUs CKOPOCTH M YCKOpPEHHUs Mpollecca,
3aJ1aHHOTO (hOPMYJION WU TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO NepBOoOpa3HbIX. I[lepBooOpazHbie
aneMeHTapHbIX QyHKUUH. [IpaBuna Haxox1eHUs IepBOOOPA3HBIX.

WNurerpan.  I'eomeTpuueckuid  CMBICI  HMHTErpajia.  Bpraucienue
onpeaenéHHoro uaTerpana no Gopmyne Hetotona-Jleitbuuiia.

[TpumeHeHnue uHTErpana JJisg HaxOXKJIEHUs IJIOAJeH IUIOCKUX (puryp u
00BEMOB r€OMETPUUYECKUX TEJL.

[Tpumepsl pemennit qudepeHnnanbHbIX ypaBHEHUH. Maremarnueckoe
MOJICJIMPOBAaHUE pEAJbHBIX MPOLECCOB C MOMOIIBIO JIU(dPepeHIHATbHBIX
YPaBHEHHU.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA VYUYEBHOI'O KVYPCA
«AJITEBPA U _ HAYAJIA MATEMATUYECKOI'O  AHAJIM3A»
(YTJIVBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJAHEI'O OBIIEI'O
OBPA3OBAHHMA

JIMYHOCTHBLIE PE3YJIBTATDBI

1) rpamaIaHCKOro BOCIIMTAHMS:

c()OPMUPOBAHHOCTh  TIPAXKIAHCKOM  MO3MLUMM  OOydHarowmerocs  Kak
AKTUBHOTO Y OTBETCTBEHHOI'O YJIEHA POCCUICKOIO OOIIECTBA, IPEACTABICHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYD, SIBICHUI,
IpoLeayp TPaKJIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U JPYroe), yMEHUe
B3aMMOJIEHCTBOBATh C COLMAJIBHBIMU HHCTUTYTAMHM B COOTBETCTBUU C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) MaTpHOTHUYECKOr0 BOCIIMTAHUS:

c(hOpPMUPOBAHHOCTh POCCUUCKON TPaXJaHCKOM UJICHTUYHOCTU, YBAKCHUS
K MPOIIJIOMY U HACTOSIIEMY POCCUIICKOM MaTEMAaTUKH, LIEHHOCTHOE OTHOIICHHE
K JOCTHKECHHUSAM POCCHMCKHX MAaTEMAaTUKOB W POCCHMCKOM MAaTeMaTUYECKOU
IIKOJIbI, MCIOJb30BAHUE ATUX JOCTHKEHHA B JPYrMX HAyKax, TEXHOJIOTHSX,
chepax SKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHHE JTyXOBHBIX LEHHOCTEN POCCHUICKOTO Hapoja,
c()OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOIO IOBEACHMS,
CBA3AHHOIO C TNPAKTUYECKUM TMPUMEHEHHEM JOCTH)KEHHH HAyKu H
NEeSATENbHOCTBIO  YYEHOTO, OCO3HAaHHME JMYHOIO BKJIaJa B IOCTPOEHUE
YCTOMYHMBOTO OYyAyIIEro;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOUIEHUE K MHPY, BKIIOYAs 3CTETHKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3azady, peneHnu, paccyXIeHUN,
BOCIIPUMMYHMBOCTh K MAaTEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3n4ecKOro BOCIUTAHUSA:

c(OPMUPOBAHHOCTh YMEHHUSA NPHUMEHITh MAaTEMATHYECKHE 3HAHHUS B
UHTEpEecax 370pOBOro M Oe3omacHOro oOpa3a KU3HHU, OTBETCTBEHHOE
OTHOUIEHUE K CBOEMY 3JI0POBbIO (3710pOBOE NUTaHUE, COaJaHCUPOBAHHBIN
PEXUM 3aHATUNA U OTIbIXA, PETyJIsIpHAsl PU3NUYECKasi AKTUBHOCTH), (pu3nyeckoe
COBEPILIEHCTBOBAHME npu 3AHATHUIX CHIOPTUBHO-030POBUTEIBHON
JEeSATENbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYyAY, OCO3HAHWE UEHHOCTH TPYJOJIOOMs, HMHTEpPEC K
pasiM4HBIM _ cepaM  MPO(YECCHOHANBHON  IESTENBHOCTH, —CBS3aHHBIM  C
MaTEMaTUKOW M €€ NMPUIOKEHUSIMH, YMEHHE COBEPILATh OCO3HAHHBIA BBHIOOP
Oynymieit mpodeccuu W peaau3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC IUIAHbI,
FOTOBHOCTh M  CIOCOOHOCTh K  MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caM00Opa30BaHUIO Ha MPOTSHKEHUU BCEW >KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEILICHUU MTPAKTUYECKUX 33J1a4 MaTEMaTUYECKON HANpaBI€HHOCTH;

7) 3K0JI0rN4eCKOTr0 BOCIIUTAHMS

c(OPMHUPOBAHHOCTh 3KOJOTMYECKON KYJIbTYpbl, NOHMMaHWE BIUSHUS
COLIMAJIBHO-D)KOHOMUYECKUX  IPOLIECCOB HA  COCTOSIHUE MPUPOJHOM U
COLIMAJIBHOM Cpelbl, OCO3HAHHME TIJI00ANIBHOIO XapakTepa 3KOJIOIMYECKUX
npo0sieM, OpHEHTALMSI HA TPUMEHEHUE MaTEMAaTUUYECKUX 3HAHUUM NIl peleHus



3a/1ay B 00JIaCTH OKPYKaOIIeH cpe/ibl, IJIaHUPOBAHKUE MTOCTYIKOB U OLIEHKU UX
BO3MO>KHBIX MOCJIEACTBUN JIJIsi OKPYKAIOIIEH CPeJIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSI HAyKM U  OOIIECTBEHHOW MPAKTUKW, MOHUMAHUE
MaTeMaTU4YeCKOM HayKd Kak c(epbl uenoBEYECKOW IesATEeIbHOCTH, ITANOB €€
pa3BUTUS U 3HAYMMOCTH JUIS Pa3BUTHUS I[IMBUJIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH U MaTeMaTUYeCKOW KyJIbTypOM Kak CpeJICTBOM IMO3HAHUS MHDA,
TOTOBHOCTh OCYILIECTBJISITh MPOECKTHYIO U HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/ibHbIEe YyHUBEPCAJbHbIC YUeOHbIe 1eiicTBUS

Bba3oBble Jiornyeckue AeiicTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKM MATEMAaTHUYECKUX
OOBEKTOB, TMOHATUH, OTHOUIEHWH MEXAy MOHATHSIMHU, (POPMYIUPOBATH
onpeaeneHus HOHSTHH, yCTaHaBJIMBATh CYLLIECTBEHHBIN MPU3HAK
KJaccu(UKauuy, OCHOBaHUA Uil OOOOIIEHUS] M CpaBHEHUS, KPUTEPHUH
IPOBOJMMOTI0 aHAIMN3a;

BOCHPUHUMATh, (OPMYJIUPOBATH M  NPEOOPa3OBBIBATh  CYXKJICHUSA:
YTBEPAUTEIbHBIE U OTPULATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOLINE, YCIOBHbIE;

BBISIBJISITh ~ MaT€MaTUYeCKHE€  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
MPOTHBOPEYHs B (haKTax, JaHHBIX, HAOMIOACHISX U YTBEPKACHUAX, IPE/IAraTh
KPUTEPHUH JIJIs1 BBISIBJICHUSI 3aKOHOMEPHOCTEN M POTUBOPEUNIA;

JieNaTh BBIBOJABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKIIFOUEHUI, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSATEILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPXKJIECHUN (MpsMbIE W OT NPOTHUBHOIO), BBICTPAUBATh APIYMEHTALIMIO,
OPUBOJUTH TPUMEPBl MU  KOHTPHPUMEPBI, OOOCHOBBIBaTH COOCTBEHHBIE
CY)KJICHUS U BBIBOJBIL;

BBIOMpaTh CIOCOO pelieHus: yd4eOHOW 3ajauyu (CpaBHUBATh HECKOJIBKO
BapUAHTOB peUIeHUs, BbIOMpaTh HauOoyee NOAXOASIIUA C  YUYETOM
CaMOCTOATENILHO BbIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTenbckme 1eiicTBUS:

UCIIOJI30BaTh BOMPOCHI KAK HCCIIEOBATENbCKUNA MHCTPYMEHT MO3HAHUA,
dopMynaMpoBaTh  BONPOCHI, (UKCUPYIOLIME MPOTUBOpEYUE, Mpoliemy,
yCTaHaBJIMBaTh UCKOMOE U JaHHOE, ((OPMHUPOBATH TMIIOTE3Y, ApPryMEHTUPOBATh
CBOIO [MO3ULINI0, MHEHHUE;

IPOBOJUTH CaMOCTOSITEJILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE T10 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEKTa,
SABJICHHS, TIPOLECCA, BBIABICHUIO 3aBUCUMOCTEM  MEXAy OObEKTamu,
SIBJICHUSIMU, TIPOLIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH O0OOIIEHUSI U BBIBOJABI MO pe3yJibTaTam
IPOBEIEHHOIO HAOJIIOJEHUS, HCCIENAOBAHMS, OLEHUBATh JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHHI;

IPOrHO3UPOBATh BO3MOYKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIJIBUIaTh
IPEANOIO0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBIATh J€(ULINUTHI MH(OPMALUH, JAHHBIX, HEOOXOJIMMBIX JJisi OTBETa
Ha BONPOC U IS PEIICHUS 3aa4H;



BbIOMpaTh  MHGOPMALMIO M3  HCTOYHUKOB  PAa3JIMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CHCTEMATHU3UPOBATh M HMHTEPHIPETUPOBATH HHPOPMALIUIO
pPa3IMYHBIX BUJOB U (POPM IIPEACTABIICHHUS;

CTPYKTYPUPOBATh HHPOPMALIMIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WJUTIOCTPUPOBATh TpaUuecKy;

OLICHUBATh HaJEXHOCTD uH(popMauu 1o CaMOCTOSITENIBHO
c(hOpMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKaTHBHBIE YHHBepcalbHbIe YueOHbIe 1elicTBUSs

OO0urenue:

BOCHPUHUMATh M  (POpMYyJIHpPOBaTH CYXKIEHUS B COOTBETCTBHM C
YCIIOBUSIMH M LEJISIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOK TOUKY
3pEHUs B YCTHBIX U MMCbMEHHBIX TEKCTaX, 1aBATh MMOSCHEHUS 110 X0y pelIeHUs
3aJ1a4l, KOMMEHTUPOBATH MMOJTYUYEHHBII pe3yJbTaT;

B X0J1€ 00CYKJEHUS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
npoOieMbl, pelaeMol 3a7add, BbICKa3blBaTh WJIEW, HAIICJICHHbIE Ha IOUCK
pELIeHUs], COMOCTABIATh CBOU CYXJIEHUS C CYXACHHUSIMHU APYIHMX YYaCTHHKOB
Jauanora, 0OHapyXKUBaTh pa3IMuMe U CXOJICTBO MO3ULUH, B KOPPEKTHOU (popme
(OopMyIMpPOBATH PA3HOIJIACHSI, CBOU BO3PAKEHUS;

OPEACTaBIATh  pe3yJbTaThbl  pPEIICHUS  337a4yd,  SKCIEPUMEHTA,
UCCJIEIOBaHUs, MPOEKTA, CAMOCTOATENbHO BbIOMpATh (POpMAT BBICTYIUIEHUS C
y4€TOM 3aJ1a4 NPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

PerynsiTuBHBIE YHMBepcaJbHbIe YueOHbIe NeliCTBUSA

Camoopranusanus:

COCTABJISITH IUIAH, aJITOPUTM PEILICHUS 3aJa4i, BBIOUPATh CIIOCO0 peleHus
C y4y€TOM HMEIOIIUXCSI PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTUPOBaTh W KOPPEKTUPOBATh BApUAHTHI pPEUIEHUH € YYETOM HOBOM
uH(popmaIuu.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBIN HHTEJJIEKT:

BJAJCTh HAaBbIKAMHU II03HABATEJbHOW pPEPIEKCUHM KaK OCO3HAHUS
COBEpILAEMbIX JIEUCTBUM U MBICIUTEIbHBIX IPOLIECCOB, HUX PE3YJbTaTOB,
BJIAJETh CHOCOOAMU CAaMOIIPOBEPKH, CAMOKOHTPOJIS Ipolecca U pe3yibTaTa
pelieHns: MaTeMaTUYeCKOM 3a1auu;

OPEeIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh HpPH PpPELICHUU
3aJlady, BHOCUTb KOPPEKTHUBbI B JE€ATEIbHOCTh HAa OCHOBE HOBBIX
00CTOSATENBCTB, JAHHBIX, HAMIEHHBIX OUIMOOK, BHISBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJibTaTa LEId M YCIOBUSAM, OOBSICHATH
OPUYMHBI  JIOCTHOKEHUS WJIM HEJIOCTHMKEHHUS PpPe3yJbTaTOB JIEATEIbHOCTH,
HAXOJUTh OIKOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEIbHOCTD:

NOHMMAaTh W MUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
WHAUBUIYAJIbHOM pabOThl MpU peuIeHUuH Y4eOHBbIX 3ajay, MPUHUMATh Lelb
COBMECTHOI NI€ATEIbHOCTH, IJIAHUPOBATh OPraHU3allii0 COBMECTHOW padoThI,
pacnpenesnsaTh BUJIbl padoT, JOroBapuBaThCs, 00CYk AATh MPOLECC U PE3yJIbTaT
paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPyNHOBBIX (hopmax padboThl (00CYyKaeHUs1, 0OMEH MHEHMUIA,
«MO3rOBbI€ IITYPMbD» UM WHBIE), BBIIOJHATh CBOI YacTb pabOThl U
KOOPJIMHUPOBATh CBOM JEHCTBUSA C JPYTMMH YIEHAMH KOMAHJbl, OLEHUBATH
KauyecTBO  CBOEr0  BKJIaJAa B  OOWMHA  NOPOAYKT MO  KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.



HPEIMETHBIE PE3YJIBTATDBI

K koniy oOydenuss B 10 kjacce oOydyaromuiicsi MOJYYUT CIEAYIOIIUE
IPEIMETHBIE PE3YJIBTATHI IO OTACIBbHBIM TEMaM padoyeil MporpaMmbl y4eOHOTO
Kypca «AnreOpa U Hauyaja MaTEMaTUYECKOTO aHATU3a»:

Yuciia v BBIYMCIICHUSA:

CBOOOJHO ONEPUPOBATH MOHATHUAMM: PALMOHAIILHOE YUCIO, OECKOHEYHas
nepuoguyeckas JApoOb, TMPOLEHThl, HPPALMOHATIBLHOE YHCIO, MHOXKECTBA
PAlMOHAIIBHBIX U ACHUCTBUTENIBHBIX YUCET, MOAYJIb JEHCTBUTENBHOTO YUCIIA;

OPUMEHATh APOOM W TPOLEHTHI Ui PELIEHUs NPUKIAJAHBIX 33734 U3
Pa3JIMYHBIX OTpACIIel 3HAHUW U PEaJIbHOM KU3HU;

OPUMEHATh  NPUOMMKEHHBIE  BBIYMCIICHMS, [paBUjia  OKPYIJICHHUS,
NPUKUIKY U OLIEHKY pe3yibTaTa BhIUYMCICHUMH;

CBOOOJHO OMNEPHUPOBATh IOHATHUEM: CTENEHb C IEJIBIM I10KAa3aTeNeM,
UCIIOJIb30BaTh MOJAXOJAUIYI0 (QOpMYy 3alUCH JIEWCTBUTENbHBIX YHCEN IS
pelIeHs IPAKTUYECKUX 3a7a4 U MPEACTABICHUS IaHHBIX;

CBOOOJHO  ONEpUpOBaTh  MNOHATHEM:  apUPMETUYECKUA  KOpPEHb
HaTypaJbHOU CTEIICHU;

CBOOOJHO  ONEpPUpPOBaTH MOHATHEM: CTENEHb C  palUOHAIbHBIM
IIOKa3aTeNEM;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: JOrapup™m uucia, NECATUYHBIE U
HaTypaJbHbIE JIOrapu(MBbI;

CBOOOJIHO ONEPUPOBATH MOHATUAMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATh IOHATHUSAMH: APKCUHYC, AaPKKOCHMHYC W AapKTaHI€HC
YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBaTH  MOHATHSAMHU:  TOXKAECTBO,  YpPaBHEHHE,
HEPAaBEHCTBO,  pPAaBHOCWIbHBIE  YPaBHEHMSI M YPAaBHEHUS-CIEICTBUS,
PaBHOCHWJIbHBIE HEPABEHCTBA;

OPUMEHATh PA3JIMYHBIE METOJbl PEIICHHS PalUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX YpPAaBHEHHM, NPUMEHSTh METOJI WHTEPBAJIOB I pEUICHUS
HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: MHOTOWIEH OT OJHOW MEPEMEHHOI,
MHOTOWIEH C LEJIbIMH KO3(PUIIMEHTaMU, KOPHU MHOrOYJI€Ha, MNPUMEHSTH
JEJIEHUE MHOTOYWIEHAa Ha MHOTOWIEH C OCTATKOM, TeopeMy be3y m Teopemy
Buera qns pemenus 3anay;

CBOOOJHO OIEpUPOBATh MOHATUSIMH: CHUCTEMa JIMHEHHBIX YpPaBHEHHI,
MAaTpHIA, OMNPEICIUTENh MAaTPULBl 2 X 2 W €ro reOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ONpENEHUTEN 2 X 2 NI BBIYMCICHUS €r0 3HAYEHUS,
OPUMEHATh ONPENCIUTENN I PEIICHUS CUCTEMbl JIMHEWHBIX YpaBHEHWIA,
MOJENUPOBATh PEAJbHBIE CHTyallUM C IIOMOLIBIO CHUCTEMBI JIMHEHMHBIX
YPaBHEHHM, WCCIENOBATh IOCTPOCHHBIE MOJEIM C TOMOIIBID MATpPHUIl H
ONPENEIIUTENICH, NHTEPIIPETUPOBATH MOJYYEHHBIN pE3yNIbTaT;

UCIIOJIb30BaTh CBOWCTBA JACMCTBUH C KOPHSIMHM JUIsl TpeoOpa3oBaHuUs
BBIPAKEHU;

BBINIOJIHATh  NPEOOpPa30BAHMSI YMUCIOBBIX BBIPAKEHHM, COAEpIKAIIUX
CTEIICHH C PallMOHAJIBHBIM ITI0KA3aTEeIIEM;

UCII0JIb30BaTh CBOIiCTBa  Jiorapu(dmosn VISt npeoOpa3zoBaHus
J0Tapu(PMUYECKUX BBIPAKEHUN;



CBOOOJIHO OINEPUPOBATH MOHATUSMH: UPPALMOHAIIbHBIE, IOKA3aTEIbHBIE U
Jorapu(pMUYECKUE ypaBHEHUS, HAXOAUTh MX PEIICHHUS C IMOMOILBIO
PAaBHOCWJIBHBIX TIEPEXOA0B UIIM OCYUIECTBIISISI IPOBEPKY KOPHEH;

IPUMEHSTh OCHOBHBIE  TPUTOHOMETPUYECKHUE bopmynsl  ans
npeoOpa3zoBaHusl TPUTOHOMETPHUUECKUX BbIPAXKECHMUI;

CBOOOJHO ONEPUPOBATH TMOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATh HEOOXOIMMblE (OpPMYJbl JJIsi PELIEHUS OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKHUX YPABHEHUII;

MOJICJIMPOBAaTh pEalbHblE CHUTyallMH Ha $S3bIKE aiareOpbl, COCTaBIATH
BBIPAKEHUS, YPAaBHEHHUs, HEPABEHCTBA I10 YCIOBHUIO 3a/layd, HCCIEAO0BAThH
IIOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHNUEM alIapara ajreOpsl.

@Oyuxkuuu ¥ rpapuku:

CBOOOJHO OMNEpUpPOBATh MOHATUAMM: (YHKLIMS, CHOCOOBI 3aJaHus
(yHKUMH, B3aUMHO OOpaTHble (QYHKIUM, KOMIIO3MLMS (PyHKIMH, Tpadux
(yHKUMHU, BBIIOJHATD 3J€MEHTapHbIE TPeoOpa3zoBaHus rpa@uKoOB (HYyHKIIMIA;

CBOOOJIHO OINEPUPOBATH MOHATUAMU: O00JIACTH ONPENEIECHUS U MHOXKECTBO
3HaYeHUN PYHKIHUH, HYJIU QYHKIUHU, TPOMEXYTKH 3HAKOIOCTOSHCTBA;

CBOOOJHO OINEpUPOBaTh NOHATUSAMU: YETHbIE M HEYETHbIE (DYHKIIMH,
nepuoandeckue PyHKIUHU, IPOMEKYTKH MOHOTOHHOCTH ()YHKLIUH, MAKCUMYMBI
U MUHUMYMbI (DYHKUMH, HAauOOJbIIEE M HaUMEHbIIee 3HaYeHUuE (YHKUHUU Ha
IPOMEKYTKE;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: CTENIEHHAs (DYHKLMS C HATYpaJIbHBIM
U LIeJIbIM [OKa3aTesieM, TpaduK CTENeHHONW (YHKIMU C HATYPaJbHbIM U LENbIM
nokasaresieM, rpaduk KOpHs n-oil CTeNneHu Kak (yHKIHUHU OOpaTHOM CTENEHH C
HaATypaJbHBIM OKa3aTeJIeM;

ONepUpOBaTh MOHATUAMM: JMHEIHAs, KBaApaTUyHas U JpOOHO-TUHEHHas
(yHKUMH, BBINOJIHATH 3JEMEHTAPHOE UCCIENOBAHUE U IOCTPOEHUE MX
rpaduKoB;

CBOOOJIHO OINEpUPOBATh MOHATHSAMU: MOKa3aTeNbHAs U Jorapupmuyeckas
(yHKUMU, UX CBOMCTBAa M rpauKH, UCIOJIb30BaTh MX TpadUKU JJs pelieHus
ypaBHEHUH;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
onpeereHue TPUTOHOMETPUUYECKUX (PYHKIUN YUCIOBOIO apryMEHTa;

UCIIOJIb30BaTh TIpa@uku (QYHKOUN JUIsi HUCCIENOBaHUS MPOLECCOB U
3aBUCUMOCTEN MpU PEIICHUH 3a7a4 U3 IPYTUX y4eOHBIX IPEAMETOB U pealbHOM
YKU3HH, BBIPAXKATh (POPMYIJIaMH 3aBUCHUMOCTH MEXIY BETUUMHAMU;

Hauana MmaTeMaTH4eCKOro0 aHAIH3A:

CBOOOJHO OIEPUPOBATH MOHATUAMU: apuPMeETHUECKass U TeOMETpUIECcKas
nporpeccusi, 06CKOHEUHO YObIBaroIas FEOMETPUYECKAs POrPeccusl, TMHEHHBIM
U OKCHOHEHIMAIbHBIA pOCT, (opmysia CIOXKHBIX MPOLUEHTOB, HMETh
IPEJCTABJICHNE O KOHCTAHTE;

UCIIOJIb30BaTh MPOIPECCUM ISl PEIICHMs peajbHBIX 3a/ad MPHUKIaJIHOIO

XapakTepa;
CBOOOJTHO OIEPHUPOBATH TMOHITHUAMU: IOCIIEAOBATEIILHOCTh, CIIOCOOBI
3a1aHuUs MIOCJIEIOBATEIIBHOCTEH, MOHOTOHHBIC U OrpaHUYCHHBIC

NOCJIEJOBATEIbHOCTH, MOHUMAaTh OCHOBBI 3apOXKJIEHUS MaTeMaTHUYECKOIro
aHaJIM3a KaK aHaJIN3a OECKOHEUHO MAJIbIX;

CBOOOJHO ONEpPUPOBATh MOHATUSAMH: HENpPEpPbIBHbIE (YHKIHMH, TOYKU
paspsbiBa rpaduka GyHKUHUH, aCUMIITOTHI Ipaduka QyHKINH;

CBOOOJHO ONEPUPOBATH MOHATHEM: (DYHKIIMS, HEMPEPbIBHAS HA OTPE3KE,
IPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIUHI JJI PELICHUS 3a/1a4;



CBOOOJHO ONEPUPOBATH MOHATUSMHU: IE€pBas W BTOpas MPOU3BOAHbBIC
(GyHKUMHU, KacaTenbHas K rpaduKy QyHKIHHY;

BBIYMCIIATH  MPOU3BOJHBIE CYMMBI, IIPOM3BENECHHUSA, YAaCTHOTO U
KOMITO3ULIMH IBYX (PYHKIUH, 3HATh IPOU3BOAHBIC AJIEMEHTAPHBIX (PYHKIUH;

UCIIOJI30BaTh F€OMETPUUYECKUA U (PU3UUYECKUN CMBICT MPOU3BOAHOW st
peleHuns 3aaad.

MHo:xecTBa M JIOTHKA:

CBOOOJHO OMNEPUPOBATh IOHATHUAMM: MHOXECTBO, OIEpaluyd HaJ
MHOECTBaMU;

UCIIOb30BaTh TEOPETHUKO-MHOKECTBEHHBIM — anmapar Uil  OIMCAaHMS
peanbHBIX MPOLECCOB U SIBJICHUM, NMPU PEUICHUU 3a7ad U3 JAPYTUX YUYEOHBIX
IPEAMETOB;

CBOOOJHO ONEpPUPOBAThH MOHATUSMHU: OINpPEICICHHE, TEOPEMA, YpaBHEHHE-
CIEICTBHE,  CBOWCTBO  MAaT€MaTHUYECKOro  O0OBEKTa,  J0Ka3aTelbCTBO,
PABHOCHJIBHBIE YPABHEHUS U HEPABEHCTBA.

K koniy oOydenuss B 11 kjacce oOydyaromuiicsi MOJY4YUT CIEAYIOIIUE
IPEeIMETHBIE PE3YJIBTATHI IO OTACIBbHBIM TEMaM padoyeil porpaMmbl y4eOHOIO
Kypca «AnreOpa U Hauyaja MaTEMaTUYECKOTO aHATU3a»:

Yuciia v BBIYMCIICHUSA:

CBOOOJHO ONEpUPOBATh MOHATUSAMH: HATypajJbHOE U LEJIOE YHCIIO,
MHOYECTBA HATyPaJIbHBIX U LIEJIBIX YUCEN, UCIIOIb30BaTh MPU3HAKU JEITUMOCTH
ueneix uncesn, HOJ m HOK HarypansHbIX umcen sl pelieHus 3anad,
IPUMEHSTH anroput™ EBknuaa;

CBOOOJHO ONEPHPOBATH MOHIATHEM OCTaTKa MO MOAYJIO, 3aIlMChIBATh
HaTypaJIbHBIE YNCIIA B PA3JIMYHBIX O3UIMOHHBIX CUCTEMAX CUMCIICHUS;

CBOOOJHO OINEpUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIO M MHOKECTBO
KOMIIJIEKCHBIX YUCEJN, NMPEACTABIATh KOMIUIEKCHBIE YKCiia B alredpandyeckon u
TPUTOHOMETPUUYECKON (POpME, BBINOIHATh apu(METUYECKHE ONEepaliid ¢ HUMU
¥ U300pakaTh Ha KOOPJAMHATHOM MIIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJIHO OINEPUPOBATH MOHATUAMH: UPPALMOHAIIbHBIE, IOKA3aTEIbHbIE U
Jorapu(p)MUYECKUe HEPABEHCTBA, HAXOJUTh MX PELIIEHHS C MOMOILBIO
PAaBHOCHWJIBHBIX ITEPEXOJIOB;

OCYLIECTBJISATh OTOOp KOPHEW NpU PEIIEHHWH TPUTOHOMETPUUYECKOIO
YPaBHEHHS;

CBOOOJHO OIEpPUPOBAaTh MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HEOOXOIMMbIE (OpPMyJbl JJIsi PELIEHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKNX HEPABEHCTB;

CBOOOJIHO ONEpPUPOBATh MOHATUSAMU: CUCTEMA U COBOKYTHOCTb YPaBHEHUM
M HEPAaBEHCTB, PAaBHOCHJIBHBIE CHCTEMBI M CHUCTEMBI-CIEACTBUS, HAXOIUTH
pELIEHNsI CHCTEMBI M COBOKYNHOCTEM palMOHAIBHBIX, HWPPALHOHAIBHBIX,
MOKA3aTeNbHbIX U JOrapu(pMUUYECKUX YPABHEHHUI U HEPABEHCTB;

pemarb palOHAJbHEIE, UPpALMOHAJIBHBIE, IIOKa3aTEJIbHBIE,
Jorapu(ppMUyYecKue ¢ TPUTOHOMETPUYECKHME YpaBHEHUS U HEPABEHCTBA,
COJZIepIKalllie MOJIYJIM U IIapameTpBhl;

IPUMEHSTH IpapruecKre METOJIbI 1JIs PEIICHHs] YPABHEHUI U HEPABEHCTB,
a TAaKKe 3a7a4 C mapameTpamus;

MOJICJIMPOBAaTh pEalbHble CHUTyallUH Ha S3bIKE aiareOpbl, COCTaBIATH
BBIPQ)KCHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHUIO 3a/1a4H,
UCCJIEIOBAaTh IMOCTPOEHHBIE MOJENIM C HCIOJIb30BAHMEM arlrapaTta ajareopsl,
VMHTEPIIPETUPOBATH IMOJYUYECHHBIN PE3yJIbTAT.



DOyukuuu ¥ rpapukm:

CTpOUTh TpaUKH KOMIIO3MLIMHM (YHKIHMA C MOMOIIBIO 3JI€MEHTApPHOIO
UCCJIEIOBAaHUS U CBOMCTB KOMIO3UIMU JABYX (DYHKIIMIA;

CTPOUTh T€OMETpUYECKHEe 00pa3bl ypaBHEHUWI M HEPAaBEHCTB Ha
KOOPJAMHATHOM TIJIOCKOCTH;

CBOOOJHO OIEPUPOBATH MOHATUSAMH: TpapUKH TPUTOHOMETPUUECKUX
byHKIM;

OPUMEHATh (PYHKIUU JUIsI MOJEJIMPOBAHUS U MCCIIEJOBAaHUS peajbHBIX
IIPOLIECCOB.

HavaJjia MaTeMaTH4€CKOIr0 aHAJIHM3A:

UCIIOJIb30BaTh  NPOU3BOJHYIO  JJIsi  HUCCIEAOBaHMS  (YHKUMA  HA
MOHOTOHHOCTb U 3KCTPEMYMBI;

HaXOJUTh HAaUOOJbIIEE U HAUMEHbIIEEe 3HaYeHUs1 (DYHKIIMHM HETPEPBIBHOU
Ha OTpE3Ke;

UCIIOJIb30BaTh MPOMU3BOAHYIO JUISI HAXOXKACHHUS HAWIY4lIEro pEelieHUs B
OPUKIAJAHBIX, B TOM YHUCJIE COLMAJIbHO-3KOHOMUYECKHX, 3ajavax, JJis
OIIpEeZICNICHUs] CKOPOCTH M YCKOPEHHs Ipoliecca, 3aJaHHOro (GpopMmyson uiu
rpadukom;

CBOOOJHO OIEpUPOBaTh MOHATUSAMU: MEPBOOOpa3Has, ONpeaeIEHHbIN
UHTErpaj, HaxoIWUThb NEPBOOOPA3HbIE 3JIEMEHTAPHbIX (PDYHKIMI U BBIYHMCIATH
uHTerpai no popmyse Hetotona-Jleitonuia;

HAaXOJUTh IUIOIIAAM IJIOCKUX (Uryp U OO0BEMBI TE€JI C MOMOUIBIO
WHTErpaa;

UMETh MPEACTABICHUE O MAaTEMaTUYECKOM MOJEIMPOBAHUU HA IpPHUMEpE
cocTaBlIeHUs TUPPepeHIINAIbHBIX YPAaBHEHU;

pemarh NpUKIagHbIe 3aJJa4H, B TOM YHCIIE COUUATbHO-3KOHOMUYECKOTO U
(du3HuecKoro xapakrepa, CpeJICTBAMU MaTeMAaTUYECKOIO aHaJIU3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

Ne
n/
1|

HaumenoBanue pa3aeios
H TeM MpPOorpaMMbIl

KoanuyecTBO 4acoB

KonTtpoibHble

Bcero
padoThI

IIpakTHyeckne
padoThI

DJIeKTpOHHBIE (HH(pPOBbIE)
o0pa3oBaTe/bHbIE PeCypChl

MHoxecTBO
JIEHCTBUTEITLHBIX YUCET.
MHOro4ieHsl.
PannoHanbHble ypaBHEHHUS
1 HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YpaBHEHUM

24 1

@yHKIMU U TpadUKU.
CreneHHast GyHKIHS C
LEJIBIM [IOKa3aTeneM

12 1

Apudmernuecknii KOpeHb
N-OU CTEIEHHU.
HppauroHanbHble
ypaBHEHUS

15 1

[TokazarenbHas QyHKIMA.
Iloka3aTesbHbIC ypaBHEHUS

10 1

Jlorapudmuyeckas
byHKIHS.
Jlorapudmuyeckue
ypaBHEHHUSI

18 1

Tpuronomerpruueckue

22 1




BBIPAKECHMS U YPABHEHHUS

IlocnenoBaTeabHOCTH U 10
Iporpeccuun

HenpepriBHble (YyHKITHH. 20
[IpousBoaHas

[ToBTOpenue, 06001IIEHNE,
CHUCTEMAaTH3AIMs 3HAHHUH

OBILIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 136




11 KJTACC

Ne
n/
n

HaumeHnoBaHue pa3jiesioB
H TeM NMPOorpamMmmMbl

KoaundyecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHyeckne
padoThI

duekTpoHHbIe (LM pPOBHIE)
o0pa3oBaTe/bHbIE PeCypChbl

HccnenoBanue GyHKIUH C
MTOMONIBIO IPOU3BOTHOM

22 1

[TepBoobOpazHas u
UHTETrpa

12 1

I'padpuku
TPUTOHOMETPUUYECKUX
GbyHKITHIA.
Tpuronomerpuueckue
HEpPaBEHCTBA

14 1

HppanmonanbHblie,
MOKa3aTesIbHbIE U
norapudmuyeckue
HEpaBEHCTBA

24 1

KommnnekcHbIe uncia

10 1

HarypanbHble u niensie
yucia

10 1

CucreMsl palOHAJIbHBIX,
AppaOHAIILHBIX
IIOKa3aTCJIbHbIX U
JorapupMuyECcKuX
ypaBHEHUH

12 1




3agaym ¢ mapaMeTpaMmu 16 1
[ToBTOpEeHue, 0600IIEHNE, 16 )
cUCTeMaTH3aIus 3HaHUH
OBHIEE KOJIMYECTBO
- 136 10

YACOB 110 ITPOTPAMME







ITOYPOYHOE INIAHUPOBAHMUE
10 KJTACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJabHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4eHHst

DJIeKTPOHHBbIE
uupposbIe
oOpa3oBaTe/ibHbIE

pecypcbl

MHOecTBO, Onepanyu Haj
MHOKECTBAMHU U UX CBOMCTBA

Juarpammel Ditnepa-Benna

IIpuMeHeHne TeopeTHKo-
MHO>KECTBEHHOTO arapara
JUISL pelIeHus 3a/1a4

PanmonansHbie ynca.
OOBIKHOBEHHBIC U
JECSITUUHBIE TpOoOH,
MPOLIEHTHI, OECKOHEYHBIS
MEPUOIUYECKHE IPOOH

PanmonansHbIe yncia.
OOBIKHOBEHHBIE U
JECSITHYHBIC TPOOH,
MPOLIEHTHI, OECKOHEYHBIE
MEePUOIUYECKHE IPOOH

[Tpumenenue apobeit u
HPOLICHTOB ISl PEILICHUSI
MPUKJIAIHBIX 3a1a4




[Ipumenenue apobeii n
MPOLEHTOB ISl pEIIECHUS
NPUKITAIHBIX 3a/1a9

JlelicTBUTEIbHBIE YUCTIA.
PanmonansHuelie u
HMppauyoOHaJbHbIC YHCIIa

ApudmeTrndeckne onepanuu
C NIEHCTBUTEIBHBIMU YHCIAMH

10

Monynbs AeHCTBUTEIHHOTO
YHCJIa U €r0 CBOMCTBA

11

[TpuGmmxEéHHBIC BEIYMCIICHHUS,
IIpaBUjIa OKPYTJICHMUS,
MPUKUKA U OLIEHKA
pe3yibTaTa BBIYUCICHUN

12

OCHOBHBIE METOBI PEIICHUS
LEJIBIX U APOOHO-
paIoHATBHBIX YPAaBHCHHH 1
HEPABCHCTB

13

OcHOBHEIE MCTOJbI pCHICHUA
LEJIBIX U APOOHO-
paIMOHATBHBIX YPAaBHEHUN U
HEPaBEHCTB

14

OcHOBHEIE MCTOJbI pCHICHUA
LEJIBIX U APOOHO-
palMOHAIBHBIX YPABHEHHUN U
HEPABEHCTB




15

MHOro4wieHsl OT OHOMN
nepemMeHHoi. Jlenenue
MHOT'O4WIEHAa Ha MHOTOYJIEH C
octatkoM. Teopema besy

16

MHOTO0YJICHEI C OCJIbIMHA
koa¢ppunuentamu. Teopema
Buera

17

Pemenue cucrem JIMHENHBIX
YpaBHEHUH

18

Pemenue cucreM ITUHENHBIX
YpaBHEHUU

19

Marpuiia CUCTEMBI TUHEUHBIX
ypaBHeHui. Onpenenurenb
MAaTpHIIbl 2%X2, €ro
r€OMETPUUYECKHUM CMBICT U
CBOMCTBA; BHIYHCIICHUE €TO
3HAUCHUSA

20

Onpenenurenb MaTPUIIbI 2X2,
€ro reOMeTpUYECKUN CMBICIT U
CBOCTBA; BLIYUCIECHHUE €0
3HAYEHUS

21

IIpumeHeHne onpenenuTens
JUIS PELLIEHUS. CUCTEMBI
JIMHEHHBIX YPaBHEHUHN

22

Pemenune MPUKIAAHBIX 3aaa4
C IOMOIIBIO CUCTCMBI




JIMHEHHBIX YPaBHEHUHN

23

Pemenne npukinagHelx 3a1a4
C IIOMOIIBIO CUCTEMBI
JIMHEHHBIX YPaBHEHUN

24

Konrponsnas padora:
"PannonanpHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JMHENHBIX ypaBHEHUN"

25

®dynknums, cnocoObl 3a1aHus
¢yHkuuu. Bzaumnao
oOpaTHbIe (PYHKIIHH.
Kommoszurmus ¢pyHKImiz

26

I'paduk PyHkuMM.
DJieMeHTapHbIe
npeoOpa3oBaHus rpauKkoB

GyHKIMA

27

OO6acth ornpeeNieHus u
MHOYECTBO 3HAUCHHH
bynxunn. Hymm yHkimn.
[TpomexyTkH 3HAK
MOCTOSTHCTBA

28

UYETHbIE 1 HEYETHBIE
¢byukuuu. [lepuoanueckue
¢bynkun. [IpomexyTku
MOHOTOHHOCTH (DYHKIIUU

29

MaxkcuMyMbl 1 MUHUMYMBI
¢byskuuu. Haubonpmee u




HaVMEHBbIIIEE 3HAYCHHE
(GYHKINU Ha TPOMEKYTKE

30

JIvHeiliHas1, KBagpaTUyHas 1
npoOHO-THHEHHAs QyHKIIHA

31

DneMeHTapHOe UCCeJOBaHUE
U TIOCTPOEHUE IPahpUKOB ITUX
byHKIUH

32

DreMeHTapHOe Hcciel0BaHne
Y TIOCTPOCHHUE TPAPUKOB ITUX
byHKIUI

33

CreneHsb ¢ 1eabIM
okasarejieM. bunom
HrroTona

34

CreneHsb ¢ 1eabIM
okasarejieM. bunom
Hrrotona

35

CreneHHast pyHKIHUS C
HATYPaJbHBIM H LEIbIM
nokasareneM. E€ cBolicTBa n

rpaduk

36

Konrponsnas padora:
"Crenennas ¢pynkuus. Eé
CBOHWCTBa U Tpaduk"

37

Apudmernueckuil KOpeHb
HAaTypaJIbHOM CTEIIEHU U €ro
CBOMCTBA




38

ApudmeTnueckuil KOpeHb
HaTypaJIbHOM CTEIIEHU U €r0
CBOICTBa

39

[TpeoOpazoBanms YUCTOBBIX
BBIPAKCHUI, COIEPIKALLUX
CTETEeHU U KOPHU

40

[TpeoOpa3oBaHUs YUCIOBBIX
BBIPQKCHUH, COJIEpIKAIINX
CTCIICHU U KOPHU

41

[TpeoOpa3oBaHus YUCIOBBIX
BBIPKEHUH, COIepIKAIIUX
CTENEHU U KOPHU

42

UppatnmonansHbie
ypaBHeHUs. OCHOBHbBIE
METO/Ibl PELICHUS
UppalMOHATILHBIX YPaBHEHHM

43

WppanunonansHbie
ypaBHeHHsA. OCHOBHBIE
METO/Ibl PEILICHUS
UPPaLMOHAIbHBIX YPaBHEHUN

44

UppannoHanbHbie
ypaBHeHus. OCHOBHbIE
METO/IbI PEIICHUS
HUPpAMOHATBLHBIX YPaBHEHUN

45

PaBHOCHIIBHBIE TTIEPEXO/BI B
pPELICHUH UPPAITMOHATBHBIX




ypaBHEHUH

46

PaBHOCHIBHEIE nepexoanl B
PCIICHUN UPPALUOHATIBHBIX
YpaBHEHUH

47

PaBHOCHIBHEIE nepexoanl B
PELIEHUH UPPALUOHATBHBIX
YpaBHEHUH

48

PaBHOCHIIBHBIE TIEPEXOABI B
pELIEHNN UPPaLMOHATIBHBIX
YpaBHEHUN

49

CaoiicTBa 1 rpad)uK KOPHSI n-
OM CTETIeHH KaK (PYHKITUH
00paTHOI CTeTeHu ¢
HaTypaJIbHBIM MOKa3aTeleM

50

CaoiicTBa 1 rpaduK KOpHS n-
Ol cTerneHu Kak (GpyHKInu
00paTHOM CTETICHH C
HaTypaJIbHBIM ITOKa3aTelIeM

51

KonTponbhas pabota:
"CBoiicTBa U rpaduK KOpHS
Nn-Oi CTETECHH.
HppaunonanbHbie
ypaBHEeHUs"

52

CremneHb ¢ panmoHAIbHBIM
OoKa3aTejIeM U €€ CBOMCTBA

53

Crernens ¢ palluOHAJIbHBIM




oKa3aTejieM U €€ CBOMCTBA

54

Crenenb ¢ paluoHaIbHBIM
oKa3aTejIeM U €€ CBOMCTBA

55

[TokazarenbHast QyHKIUA, €
CBOMCTBa U rpaduK

56

Hcnonb3oBanue rpaduka
(GyHKUIMU 1715 pelieHust
ypaBHEHUN

57

Hcnons3oBanue rpaduka
(GyHKIMH 7151 PETICHUS
ypaBHEHUH

58

[Toka3zaTenbHbIE yPABHEHUS.
OcCHOBHEBIE MCTOJbI PCHICHUA
[IOKa3aTeIbHbIX YPaBHECHUN

59

IToka3zaTenbHbIE yPABHEHUS.
OCHOBHBIE METO/BI PELLICHUS
ITOKa3aTeJIbHBIX YPAaBHEHHUI

60

IToka3zaTenbHbIe ypaBHEHUS.
OCHOBHBIE METOABI PELLIECHUS
ITOKa3aTeJIbHBIX YPAaBHEHUI

61

KonrpomnbHas pabora:
"[TokazarenbHast PyHKITHSL.
ITokazarenbHble ypaBHEHUS"

62

Jlorapudm uucna. CoiicTBa
norapudma

63

Jlorapudm uucna. CoiicTBa




norapupma

64

Jlorapugm uucna. CBoiicTBa
norapudpma

65

JlecsiTHYHBIE M HATYpaJIbHBIE
JorapuQmbl

66

JlecTUYHBIC U HATYpaJIbHBIC
sorapupMbl

67

[Ipeo6pa3oBanue
BBIpA)KEHUI, colleprKallux
sorapudmsl

68

IIpeobpa3oBanue
BBIPAXECHUI, COIEPIKAINX
JorapuQMbl

69

[TpeoOpa3oBanue
BBIPAYKECHHI, COJIEPKAIIUX
JorapuQmbl

70

Jlorapudgmuueckast pyHKIus,
e€ cBoiicTBa U rpaduk

71

Jlorapudgmuueckast pyHKIuS,
e¢ CBOICTBA U rpaduK

72

Hcnonp3oBanue rpaduka
GYHKIUH IS peleHUs
ypaBHEHUH

73

Ucnons3oBanue rpaduka
GYHKIUH JU1S] peleHus
YpaBHEHUH




74

Jlorapudpmuueckue
ypaBHeHus. OCHOBHbIE
METO/Ibl PEIIECHUS
JorapuMUIECKIX
ypaBHEHUH

75

Jlorapudpmuueckue
ypaBHeHUs. OCHOBHBIE
METO/JTbI PEIICHUS
norapuGpMUIECKUX
ypaBHEHUH

76

Jlorapudpmuueckue
ypaBHeHUsA. OCHOBHbIE
METO/TbI PEIICHUS
norapupMHIECKUX
ypaBHEHUH

71

PaBHOCHIIBHBIE TTEPEXO/IBHI B
peLIeHUH JOrapruPpMHUUECKIX
YpaBHEHUH

78

PaBHOCHIBHEIE nepexoanl B
pelIeHnu JTorapupMUIECKUX
YpaBHEHUU

79

Konrponbnas pabora:
"Jlorapupmuueckas
¢yukuus. Jlorapupmuueckue
ypaBHeHuUs"

80

Cunyc, KOCUHYC, TAHTE€HC U
KOTaHT€HC YHCIIOBOTO




aprymeHra

81

CuHyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC YHCIIOBOTO
aprymMeHTa

82

ApKcuHyC, apKKOCUHYC U
apKTaHI€HC YHCIOBOIO
aprymeHra

83

ApKcuHYC, apKKOCUHYC U
ApKTAaHT€HC YUCIIOBOTO
aprymMeHra

84

TpuronomeTrpuyeckas
OKpY>KHOCTb, OIIPEICIICHNE
TPUTOHOMETPHUECKUX
(GyHKIUI YUCIOBOTO
apryMeHTa

85

Tpuronomerpuieckas
OKPY>KHOCTB, OTIpE/ICTICHHE
TPUTOHOMETPHUYECKUX

(G YHKIMIA YHUCIOBOTO
apryMeHTa

86

OcCHOBHEIE
TPUTOHOMETPUYECKHUE

hopMyJIBI

87

OCHOBHEBIE
TPUTOHOMETPUYECKHUE

bopMyIbI




88

OcCHOBHEIE
TPUTOHOMETPUYECKHUE

hopMyIIBI

89

OCHOBHEBIE
TPUTOHOMETPHUECKUE

(bopMyIbI

90

[TpeobGpaszoBanue
TPUTOHOMETPUIECKUX
BBIPaKCHUI

91

ITpeoOpaszoBanue
TPUTOHOMETPUIECKUX
BBIPaKCHUIN

92

[Ipeo6paszoBanue
TPUTOHOMETPUUYECKUX
BBIPAXKCHUIN

93

[IpeobpazoBanue
TPUTOHOMETPHUCCKUX
BBIPAYKCHUI

94

Pemenune
TPUTOHOMETPUIECKUX
ypaBHEHUH

95

Pemenne
TPUTOHOMETPUYECKUX
YpaBHEHUH

96

Permenune
TPUTOHOMETPUYECKUX




ypaBHEHUH

97

Pemenne
TPUTOHOMETPUYECKUX
YpaBHEHUH

98

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUH

99

Pewenue
TPUTOHOMETPUUECKUX
YpaBHEHUN

100

Pemenune
TPUTOHOMETPUUECKUX
YpaBHEHUU

101

Kontponbnas padoTa:
"TpuroHomeTpuyecKue
BBIPAYKEHUS U
TPUTOHOMETPHUUYECKUE
ypaBHEHUS"

102

ITocnemoBaTeTLHOCTH,
CII0COOBI 3a1aHUs
OCJIEN0BATEILHOCTEH.
MeTtox MaTeMaTHIECKOM
WHIYKIUU

103

MOHOTOHHBIE B
OTpaHUYCHHBIE
IIOCJICIOBATEILHOCTH.
Hcropus ananmsa




OECKOHEYHO MaJIBIX

104

Apudpmernueckas
nporpeccust

105

I'eomeTpuueckas nporpeccus

106

beckoneuno yoObIBaromias
reOMETPHUYECKas IIPOTPECCHSI

107

CyMMa GeckoHEeYHO
yObIBaKOIEH T€OMETPUUECKON
Hporpeccun

108

JIvuHeHbIN u
SKCIIOHEHIIUAJIBHBIN POCT.
Uucino e. Dopmyiia CI0KHBIX
IIPOLICHTOB

109

JInHeHbIN 1
SKCIIOHEHIIUAJIBHBIN POCT.
Yucio e. Dopmyiia CI0KHBIX
IIPOLICHTOB

110

Hcnosnb3oBanue nporpeccuu
JUISL PELLIEHUS] pEeATIbHBIX
3a/1a4 IPUKJIaJHOTO
xapakrepa

111

KonTponbhas pabora:
"ITocienoBaTeIbHOCTH U
nporpeccun"

112

HenpepsiBHbIe DYHKITNN U X
CBOMCTBA




113

Touxka pa3pbiBa. ACUMIOTOTHI
rpadukoB QyHKUIMH

114

CaoiicTBa yHKINI
HETPEPHIBHBIX HA OTPE3Ke

115

CaoiicTBa GyHKINI
HEMPEPHIBHBIX HA OTPE3Ke

116

Merto UHTEPBAJIOB IJIS
pelIeHus] HEPaBEHCTB

117

Mertoa UHTEpPBAJIOB IJIS
peIIeHUs] HEPaBEHCTB

118

Merto nHTEpBaNIOB AJIst
pelLIeHNs] HEPABEHCTB

119

IIpuMeHeHne CBOWCTB
HETPEepPbIBHBIX (QYHKIHMIA 115
penieHus 3anaqy

120

IIpuMeHeHne CBOWCTB
HENpepbIBHBIX QyHKIMHA 115
peuieHus 3a1a4y

121

IlepBas u BTOpas
MPOM3BOJIHBIE (DYHKIIUU

122

Onpenenenue,
TCOMETPUUYCCKHUIA CMBICTT
MPOU3BOAHOMN

123

Onpenenenune, GpuzndecKkuit
CMBICJT TPOU3BOTHOM

124

YpaBHEeHUE KacaTeIbHOU K




rpaduky QyHKIUN

YpaBHEHUE KacaTeIbHOU K

125 rpaduky QyHKIUN

126 [Tpou3BoaHBIE 2TIEMEHTAPHBIX
byHKIUH

127 [TpousBoaHBIE 2TIEMEHTAPHBIX

GyHKIMIA

[IpousBoHas CymMMBl,
128 MPOU3BECHHUSI, YACTHOTO U
KOMITO3HIINH (yHKITHA

[IpousBoaHas CymMMBl,
129 MPOU3BEJECHHUS, YACTHOTO U
KOMITIO3ULIMH (PYHKIIUH

IIpousBogHas CymMMBl,
130 | mpousBeneHUs, YaCTHOTO U
KOMITO3UIINH (PYHKITHI

131 Kontponbnas pabora:
"[IponzBoanas"

[ToBTOpenwue, 06001IeHNE,
132 cUCTEMAaTH3allUs 3HAHUI:
"VYpaBHeHus"

[ToBTOpeHME, 0000IICHNE,
133 cUCTEMAaTH3aIMs 3HAHUH:
"OyHkuun"

HrtoroBas KOHTpoOJIbHAS

134
pabora




135 I;I;gsfjaﬂ KOHTPOJIbHAS | |
136 [ToBTOpEHwME, 0606H_[CHI:I€, 1
CUCTEMATHU3AIIMs 3HAHUN
OBUIEE KOJIMYECTBO YACOB 136 10

I10 [TIPOTPAMME




11 KJTACC

Ne
n/
n

Tema ypoka

KoauuyecTBO 4acoB

KonTpoibHbie

Bcero
padoTbI

IIpakTH4eckue
padoThI

JlaTa
HU3yqeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne Mpou3BOIHOM
K UCCIIEIOBAaHUIO (DYHKITHI
Ha MOHOTOHHOCTb U
HKCTPEMYMBI

[Ipumenenne npou3BOIHOM
K MCCIICJIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTb U
DKCTPEMYMBI

[IpuMeHeHne Mpou3BOIHOU
K MCCIICJIOBAaHUIO (PYHKITUH
Ha MOHOTOHHOCTb U
IKCTPEMYMBI

[IpuMeHeHne Mpou3BOIHOU
K UCCIICIOBAHUIO (DYHKITUI
Ha MOHOTOHHOCTb U
KCTPEMYMBI

[IpumeHeHne mponu3BOTHON
K HCCIICIOBAHUIO (DYHKITUI
HAa MOHOTOHHOCTH U
DKCTPEMYMBI

IIpuMeHeHne pou3BOJHOU




K MCCIICJIOBAaHUIO (PYHKITUH
HAa MOHOTOHHOCTH U
AKCTPEMYMBI

Haxoxnenre HanOoJIbIIEro
N HAMMCHBIICTO 3HAUYCHUSA
HenpepbpIBHON (YHKIUU Ha
OTpe3Ke

HaxoxxaeHne HanOobIIero
Y HAaUMEHBILIETO 3HAYCHHS
HENpepbIBHON (PYHKLINHU HA
OTpe3Ke

Haxoxxnenne HanOobIIero
Y HaUMEHbILIETO 3HAYCHHS
HETpPEepbIBHON (PYHKLIUU HA
OTpe3Ke

10

Haxoxxaenue HanOobIIero
Y HAaUMEHBILIETO 3HAYCHHS
HeNpepbIBHON (YHKLUHU HA
OTpe3Ke

11

Haxoxxnenue HanOobIIero
Y HAUMEHbILET0 3HAYCHUS
HENpepbIBHON (PYHKLUU HA
OTpe3Ke

12

Haxoxnenne HanOoJIbIIEro
Y HAMMEHBIIIETO 3HAYECHHS
HENpephIBHON (HYHKITUU HA
OTpe3Ke




13

[IpuMeHeHne Mpou3BOIHOM
JUISL HAXOXACHUS
HaWIYy4IlIero peuieHus B
MIPUKIIATHBIX 3a7jauax

14

IIpuMeHeHne Npou3BOIHOU
JUISL HAXOXKACHUS
HAWIy4Ilero peeHus B
MPUKJIATHBIX 3a7a4ax

15

[IpuMeHeHne Mpou3BOIHOU
TUISL OTIpEeNICHHS] CKOPOCTH
U YCKOpPEHHUs IpoLecca,
3aJJaHHOTO (POPMYJIION MK
rpaduxkomM

16

IIpuMeHeHne npou3BOIHOU
JUISL OTIPEIENIEHUS] CKOPOCTH
U YCKOpPEHHUs IpoLecca,
3aJJaHHOTO (POPMYIIOH MK
rpadukoM

17

Komnozumus GyHkuumit

18

Kommnosumus ¢pyHkimii

19

Kommnozurus pyHkmmii

20

I'eomeTpuueckue o6passl
YPaBHEHUH Ha
KOOPJAMHATHOW IIOCKOCTH

21

I'eomeTpuueckue o6passl
YpaBHEHUH Ha




KOOPJMHATHOW TIOCKOCTH

22

KonTponbhas pabdora:
"HUccnenoBanue QyHKIMIA ¢
MTOMOIIIBIO TTPOU3BOAHON"

23

[lepBooOpa3Hasi, OCHOBHOE
CBOMCTBO IEPBOOOPa3HBIX

24

[TepBooOpasubie
3JIEMEHTAPHBIX (QYHKIUH.
[TpaBuia HaXOXKICHUS
NepBOOOPA3HBIX

25

[TepBooOpasubie
AJIEMEHTAPHBIX (QYHKIIHH.
[TpaBuia HaXOXKICHUS
MEpPBOOOPA3HBIX

26

Hurterpanrn.
['eomeTpuyeckuii cMbICTT
WHTEerpasa

27

Brruncienue
OTpeIeIEHHOTO WHTETpalIa
o gopmyine HproToHa-
JleiOnuIa

28

Brruucnenue
OTpeeNEHHOr0 UHTETpalIa
o gopmyne HproToHa-
JletiOHuia

29

IIpumenenne nHTerpaa




IUTST HAXOKICHUS
TUIOIAACH TUIOCKUX QUTYD

30

IIpumeHeHue nHTErpana
JUIS HaXO0X/IeHUs 00bEMOB
F€OMETPUYECKUX TEI

31

[Ipumepsl perieHun
mddepeHnranbHbIX
ypaBHEHUN

32

[Tpumeps! perieHuit
mddepeHnrnanbHbIX
ypaBHEHUI

33

Maremarnueckoe
MOJIETTUPOBAHUE PEaTbHBIX
MIPOLIECCOB C MOMOIIBIO
mddepeHnnanbHbIX
ypaBHEHUI

34

KonTponbhas pabora:
"I[TepBooOpa3Has u
uHTerpan”

35

Tpuronomerpruyeckue
(hyHKIMH, UX CBOKCTBA U
rpaduku

36

Tpuronomerpuyeckue
(GyHKIUH, UX CBOWCTBA U
rpaduku

37

Tpuronomerpuyeckue




(GyHKIUH, UX CBOWCTBA U
rpaduku

38

Tpuronomerpuyeckue
(byHKIWHU, UX CBOMCTBA U
rpaduKu

39

Tpuronomerpuueckue
(byHKINHU, UX CBOMCTBA U
rpaduku

40

OT60p KOpHEH
TPUTOHOMETPUYECKUX
ypaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPUUECKOU
OKPY’>KHOCTH

41

Ot60p KOpHEH
TPUTOHOMETPUYECKUX
YPaBHEHHH C MIOMOIIIBIO
TPUTOHOMETPUUIECKOM
OKPY>KHOCTH

42

OT60p KOpHEH
TPUTOHOMETPUICCKHX
YPaBHEHHH C IIOMOIIIBIO
TPUTOHOMETPUYECKOM
OKPY>KHOCTH

43

OT160p KOpHEit
TPUTOHOMETPHUYECKUX
YpPaBHEHUH € MOMOUIBIO
TPUTOHOMETPUYECKOM




OKPYKHOCTH

44

Pemenune
TPUTOHOMETPUUYECKUX
HEpPaBEHCTB

45

Pemenne
TPUTOHOMETPUYECKUX
HEPABEHCTB

46

Pemenne
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

47

Pemenne
TPUTOHOMETPUUYECKUX
HEPaBEHCTB

48

Kontponbnas padoTa:
"I'pacduku
TPUTOHOMETPHUECKUX
GyHKIMA.
Tpuronomerpudeckue
HepaBeHCTBA"

49

OCHOBHBIE METO/IBI

PEIICHUS IMMOKAa3aTCIbHBIX

HEpPaBEHCTB

50

OCHOBHBIE METOBI

PEIICHUS IMMOKAa3aTCIbHBIX

HEPABEHCTB

51

OCHOBHBIE METOIBI




pEILICHHS TTOKA3aTEIbHBIX
HEpPaBEHCTB

52

OCHOBHBIE METOIBI
pEIICHUS TTOKa3aTeIbHBIX
HEPABCHCTB

53

OCHOBHBIE METOIbI
pelieHus
norapuMUUECKUX
HEPABCHCTB

54

OCHOBHBIC METOJIBI
peleHus
JorapupMHUECKUX
HEPABEHCTB

55

OcHOBHBIE METOBI
peuieHus
norapupMUIEcKUx
HEPaBEHCTB

56

OCHOBHBIE METO/IbI
peleHus
JorapupMHUECKUX
HEPaBEHCTB

57

OCHOBHBIE METO/IBI
peIICHUs UPPAIMOHATIBHBIX
HEPABCHCTB

58

OCHOBHBIE METOJIBI
pEIICHUS UPPAITMOHATBLHBIX




HEpPaBEHCTB

59

OCHOBHBIE METOIBI
pEIIeHUs UPPAIMOHATBHBIX
HEPABCHCTB

60

OCHOBHBIE METOIBI
pEelIeHUs UPPAUOHATIBHBIX
HEPABCHCTB

61

I'paduueckue MeTo b1
pELIEeHUS UPPALMOHATIBHBIX
ypaBHEHUN

62

I'paduueckue MeTo b1
pEIIeHNs UPPAMOHATIBHBIX
ypaBHEHUI

63

I'paduaeckue meToapl
pEIICHUS TTOKa3aTeIbHBIX
ypaBHEHUI

64

I'paduaeckue meToapt
pelIeHus TOKa3aTeIbHbIX
HEPaBEHCTB

65

I'padmaeckue MeTobl
perneHus
JIOTapUPMHIECKUX
ypaBHEHUI

66

I'paduueckue MeTo b1
pelieHus
JorapupMHUECKUX




HEpPaBEHCTB

67

I'padmaeckue MeTop!
pereHus
JIOTapUPMHIECKUX
HEPaBEHCTB

68

I'padmyeckue meToabl
pCIICHUS IMOKA3aTCIbHBIX U
norapuMUUECKUX
YpaBHEHUI

69

I'paduueckue MeTo b1
pELIEHNs TOKa3aTENbHbBIX U
JorapupMHUECKUX
ypaBHEHUN

70

I'padmueckue meTozbl
pelIeHus MOKa3aTeNbHbIX U
norapupMUIEcKUx
HEPaBEHCTB

71

I'padmyeckue MeTob!
pelIeHNUs TOKa3aTEeNbHbBIX U
norapupMUIECKUX
HEPaBEHCTB

72

KonTponbnas pabora:
"UppanmonanbHbIe,
MOKa3aTelbHbIE U
norapudmuueckue
HepaBeHCTBA"




73

KommnekcHsie uncina.
Anrebpanyeckas u
TPUTOHOMETpHUYECKas
dhopmbI 3amucu
KOMIUIEKCHOTO YHCIIa

74

KommnekcHsie uncia.
Anrebpanyeckas u
TPUTOHOMETPUYECKAs
(hopMEI 3amHcH
KOMIUIEKCHOTO YHCIIa

75

Apudmernueckue
OIepaluu C
KOMIUIEKCHBIMU YUCIIAMHU

76

Apudmernueckue
OTIepaLnH C
KOMILJIEKCHBIMHU YUCIIAMHU

71

N3o0paxkeHue
KOMILJIEKCHBIX YHCEN Ha
KOOPAMHATHOW INIOCKOCTH

78

N3ob6paxenue
KOMIUIEKCHBIX YHCEIl Ha
KOOPJAMHATHOM MJI0CKOCTH

79

®opmyna Myaspa. Kopau
Nn-oil CTENEHU U3
KOMILIEKCHOTO Yncia

80

®opmyna Myaspa. Kopau
N-O CTENECHU U3




KOMIIJICKCHOI'O YHCJia

81

[IpumeHeHne
KOMILJIEKCHBIX YHCEeN JUIS
pemeHus GU3NIECKUX
reOMETPHUECKUX 3324

82

KonTponbnas pabora:
"KommiexkcHbie uncia"

83

HatypanbHble u 1iensie
qucia

84

HarypanbHblie u niensie
qucia

85

[IpuMeHeHne Mpu3HAKOB
JEIIMMOCTH LIEJIBIX YUCEI

86

IIpuMeHeHne pU3HAKOB
JEIIMMOCTH LIEJIBIX YUCEI

87

IIpuMeHeHne pU3HAKOB
JEIMMOCTH LIEIIBIX YUCEN:
HOJ u HOK

88

[IpumeHeHne npru3HaKOB
JETUMOCTH LIEJIbIX YUCEI:
HO/l u HOK

89

[IpumeHeHue mpuU3HaAKOB
JEIMMOCTH LIEJIBbIX YHCE:
OCTaTKH MO MOAYJIIO

90

[Ipumenenue npu3HakoB
JICJIMMOCTH LIEJIbIX YHCEII:




OCTaTKH 110 MOOYJIIO

91

[IpuMeHeHne pu3HaKOB
JEIMMOCTH LIEJIBIX YUCEN:
anroput™m EBknuaa nis
peuieHus 3a1a4 B LEebIX
YHUCIIax

92

Konrponsnas pabora:
"Teopust nenbIx ynucen"

93

Cucrema ¥ COBOKYITHOCTh
ypaBHEHUH. PaBHOCUIIBHBIE
CHUCTEMBI U CUCTEMBI-
CJIEICTBUS

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBbI-
CIIEJICTBUS

95

OCHOBHEBIE METOBI
peIIeHUs] CUCTEM U
COBOKYITHOCTEH
paIoHaIbHBIX YpaBHEHHIMA

96

OCHOBHBIE METOJIbI
pelieHus: CUCTEM U
COBOKYITHOCTEH
HPpAOHATEHBIX
ypaBHEHUI

97

OCHOBHBIE METOIBI
pelIeHus! CUCTEM U




COBOKYITHOCTEM
ITOKa3aTeJIbHBIX YPAaBHEHHUI

98

OCHOBHBIE METO/]TbI
peuIeHus CUCTEM U
COBOKYITHOCTEM
ITOKa3aTeJIbHBIX YPABHEHHUI

99

OCHOBHBIE METO/TbI
pEIICHUs CUCTEM U
COBOKYITHOCTEM
JorapupMHUECKUX
YpaBHEHUU

100

OCHOBHBIE METOJIBI
pelIeHus: CUCTEM U
COBOKYITHOCTEM
norapuMUUECKUX
YpaBHEHUI

101

[Ipumenenue cucreM Kk
pPELIEHUI0 MaTEMAaTUYECKUX
3a7a4 U 3a]1a4 u3
pa3iauuHbIX ob0JacTen
HAayKHU U PEATbHOM KU3HH,
HMHTEpIpeTaus
MOJYYECHHBIX PE3YJIbTATOB

102

[Ipumenenue cuctem Kk
PELICHUIO MaTeMATHYECKUX
3aJa4 U 3a71a4 U3
pa3nuyHbIX o0nacTeit




HAayKH U PeajbHOM KU3HH,
HMHTEpIpeTaIus
MIOJIyYEHHBIX PE3YJIbTATOB

103

[IpuMeHeHne HEpaBEHCTB K
PELICHUI0 MaTEMaTHUYECKUX
3a/1a4 v 3aJa4 u3
pa3IUYHBIX 0OJ1acTen
HAayKH U PeajbHOM KU3HH,
UHTEpIIpeTalus
MIOJIyYEHHBIX PE3YJIHTATOB

104

KonTponbhas pabdora:
"CucTtemMbl palliOHATbHBIX,
MppaMOHAIBHBIX
MOKa3aTeIbHBIX U
JorapupMUUECKUx
ypaBHeHHI"

105

PanvoHanbHbIE ypaBHEHMS
C IapaMeTpaMHu

106

PanmmonansHbie
HEpPAaBEHCTBA C
rnapaMeTpamu

107

PaunonanpHbIe cCUCTEMBI €
napameTpamu

108

WppanmonanbHbie
YPaBHEHUS, HEPABEHCTBA C
napaMeTpamu




109

HppanmoHanbHbIe CUCTEMBI
C ImapamMeTpaMu

110

Tloka3arenbHble
YpaBHEHUSI, HEPABEHCTBA C
rnapaMeTpamu

111

ITokazarenbHbIE CUCTEMBI C
napameTpamu

112

Jlorapudmuueckue
ypaBHEHHMsI, HEPAaBEHCTBA C
napameTpamu

113

Jlorapudmuyeckue
CUCTEMBI C ITapaMeTpaMu

114

Tpuronomerpruyeckue
YPaBHEHHs ¢ TapaMeTpaMHu

115

Tpuronomerpruyeckue
HEPABEHCTBA C
rapameTpamu

116

Tpuronomerpruyeckue
CUCTEMBI C ITapaMeTpaMu

117

ITocTpoenune u
HCCJIEI0BAHNE
MaTEMaTHUYECKUX MOJENIEN
peanbHBIX CUTYALUM C
IIOMOILBIO YPAaBHEHUM C
rapameTpamu

118

[Toctpoenue u




HCCJICIOBAHHE
MaTeMaTUYECKUX MOJAEIIEH
peaNbHbIX CUTYAIUN C
MTOMOIIIBIO CUCTEM
ypaBHEHUH C mapameTpaMu

119

[Toctpoenue u
HCCJIEI0BAHNE
MaTeMaTHYECKUX MoJeIeH
peanbHBIX CUTYALUM C
ITOMOUIBIO CUCTEM
YpaBHEHHUH € ITapaMeTpamMmu

120

KonrponsHas pabora:
"3amaun ¢ napamerpamu"

121

[ToBTOpeHue, 06001IeHNE,
CUCTEMATHU3AIIMS 3HAHUMN:
"VpaBHeHus"

122

[ToBTOpenue, 060061IeHNE,
CHUCTEMAaTH3aIMs 3HAHUH:
"VpaBHeHus"

123

[ToBTOpenue, 060061IeHNE,
CUCTeMaTH3alus 3HAHUMH:
"VpaBuenus. CucteMbl
ypaBHEHHIT"

124

[ToBTOpeHme, 0600MIECHNE,
CHUCTeMaTH3aIlus 3HAHWM:
"HepaBencrna"




125

[ToBTOpeHmE, 0600MIEHNE,
CHCTEeMaTH3alLMs 3HAHHI:
"HepaBencrna"

126

[ToBTOpenue, o600IIEHNE,
cUCTEeMaTH3aIus 3HaHUH:
"HepaBenctna"

127

[ToBTOpeHue, 06001IeHNE,
crcTeMaTHU3alus 3HAaHHUM:
"[IpousBonHas u eé
npuMeHeHue"

128

[ToBTOpenue, 060061IeHNE,
CHCTeMaTHu3alMs 3HAaHUH:
"[IpousBonHas u e€
npuMeHeHue"

129

[ToBTOpeHue, 060061IeHNE,
cucTeMaTH3alus 3HaHUM:
"[IpousBonHas u e€
npumeHeHue"

130

[ToBTOpeHmE, 0000MIEHNE,
CUCTeMAaTH3allus 3HAHUIA:
"WuTerpan u ero
IpuMeHeHue"

131

[ToBTOpEeHME, 0000IICHUE,
CHCTEMAaTH3alMsI 3HAHHI:
"dynkun"

132

[ToBTOpeHME, 0000MIEHNE,
cucTeMaTu3alus 3HaHWi:




"®yHkuun"
[ToBTOpenue, 06001IEHNE,

133 CHCTEMAaTH3alMs 3HAHHI: 1
"Oyukun"

134 Hrorosast KOHTpOIbHAS 1 1
pabota

135 HrtoroBasi KOHTpoIbHAS { {
pabota

136 [ToBTOpeHME, 0000IICHNE, {
cUcTEMaTH3aIns 3HaHUH

OBIIEE KOJIMYECTBO
136 10

YACOB I10 [TIPOT'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIbBI UISA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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