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IMNOACHUTEJIBHAA 3AIINCKA

VYyebublii Kypc «AnreOpa M Hayajga MaTeMaTUYECKOrO aHaJIM3a» SBISETCS
OIHUM M3 Hauboyiee 3HAYMMBIX B IMPOTPaMME CpeIHEro oOIiero odpazoBaHusl,
MIOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECHEYMBAET WHCTPYMEHTAIbHYIO 0a3y aJis
U3yYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IpYroi CTOPOHbI, (OPMHUPYET
JIOTMYECKOe U aOCTPaKTHOE MBIIUIEHUE O0YydarolUXcs Ha ypOBHE, HEOOXOAMMOM
JUIsl OCBOEHUsI MH(OPMATUKHU, OOLIECTBO3HAHMSI, HUCTOPUH, CIOBECHOCTH U APYTIHX
JUCIMIUIMH. B paMkax maHHOrO ydeOHOro Kypca oOydarommecs OBIIAJIEBaOT
YHHUBEpPCAJIbHBIM $I3BIKOM COBPEMEHHON HaykH, KoTopas (OpMyIupyeT CBOU
JOCTUKEHMSI B MATEMaTU4eCcKol (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTEMaTHYECKOTO aHaIu3a 3aKjaJblBacT
OCHOBY [Jii YCIHEUIHOTO OBJAJeHUS 3aKOHaMu (U3UKH, XUMUM, OUOJIOTHH,
NOHUMAaHUSI OCHOBHBIX TEHJICHLIUWA pa3BUTHUS S3KOHOMUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BAaTh UX JAJIs JajbHeHlIero o0pa3oBaHus U B
NOBCEAHEBHOMN XU3HU. B TO ke Bpemsi oBiajeHue aOCTPAaKTHBIMU U JIOTUYECKU
CTPOTUMHU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYEeCKOr0 aHalli3a pa3BHUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb, JOKa3bIBaTh
YTBEPKJIECHHS C TIOMOIIBIO MHIAYKLUWN U PacCyXJaTh JEAYKTHUBHO, HCIIOJIb30BATh
00001IeHNE W KOHKpPETU3allMlo, abCTparupoBaHWE M aHAJIOTHI0, (OpMHUpPYET
KpEaTUBHOE U KPUTUUECKOE MBILICHHE.

B xone m3yuenus yueOHOro kypca «Anredpa u Hayajia MaTeMaTUYECKOIO
aHanu3a» OO0ydYaroIluecs IMOJy4YaroT HOBBIM ONBIT pEIleHUs MPUKJIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO IOCTPOEHUS] MAaTEMAaTUYECKUX MOJEJEH pealbHbIX CUTYalUH,
UHTEPIIPETALIUY  TOJNYYEHHBIX  PELICHWH, 3HAKOMATCA €  [pUMEPaMHU
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAyKE U MCKYCCTBE, C
BBLIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOpPaMH.

VY4eOHblii Kypc 001anaeT 3HAYUTEIbHBIM BOCIHUTATENIbHBIM IMOTEHIHAJIOM,
KOTOpBIA peanu3yeTcsi Kak uepe3 YydeOHbll Marepualn, CIoCOOCTBYIOIIMN
(GOpMHPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuuky yueOHOH
NEeATENbHOCTH, TpeOyrolmel NpOJOJDKUTENbHOM KOHLIEHTpAUMW BHHUMAaHMS,
CaMOCTOSTEJIbHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 32 IOJy4YECHHBIN
pe3ynbTar.

B ocnoBe Mmertoguku oOydeHus anreOpe M HadajlaM MaTeMaTH4YecKOro
aHaJIM3a JISKUT AeSTENbHOCTHBIN NPUHLIUIT 00yYEHUS.

B crpykrype yuebHOro kypca «Aiuredpa M Havyajlla MaTE€MaTUYECKOIO
aHaJIM3a» BBIIEJIECHBI CIEAYIOIIUE COAECPKATEIbHO-METOANYECKUE TuHUM: «YHucna
U BbluMCleHUus», «DyHKIMN U rpadgukm», «YpaBHEHUs U HEpaBeHCTBa», «Havana
MaTeMaTHUYecKoro aHainusa», «MHoxkecTBa U JIoTHKa». Bce OCHOBHbIE



COJIePKATCIIPHO-METOIMUECKIE JIMHUW W3Y4aloTCS Ha TMPOTSDKCHWH JIBYX JIET
oOy4eHUs: Ha YpPOBHE CpeAaHero o0mero oOpa3oBaHMs, €CTECTBEHHO JOMOJHSSA
JpyT Ipyra W MOCTEIICHHO HACHIIIAsCh HOBBIMH TeMaMU W pasjaenamu. J[aHHBIHA
y4eOHBI KypC SBISETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEAMHSIET B cebe
collepKaHUE HECKOJbKMX MAaTeMAaTHYECKHX JHCIUIUIMH, TaKMX Kak anreopa,
TPUTOHOMETPHSI, MATEMATHUYECKUI aHAIW3, TEOPUS MHOXKECTB, MaTeMaTHYECKas
jgoruka u gapyrue. Ilo mMepe Toro kak oOywaromuecs OBIJIaJeBalOT BcE Ooiee
IIMPOKUM MAaTEMaTHYECCKUM aIlllapaToM, Y HUX MOCIEI0BaTeIbHO (popMHUpyeTCs 1
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MaTEMaTHYECKYyI0 MOJEIb pPealbHOU
CUTYaIlN¥, MPUMEHSTh 3HAHUS, MTOJYYECHHBIC MPU W3YyYEHUN y4eOHOTO Kypca, s
pEIICHUsS] CaMOCTOSATEIBHO CHOPMYITUPOBAHHON MAaTEeMAaTHUECKOM 3a/layu, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxkarenpHO-MeTOIMYECKas: JUHHS «UWcia W BBIYMCICHUS) 3aBepIIacT
dbopMHUpOBaHNE HABBHIKOB MCIOJIB30BAHMS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HAYaToO Ha YpPOBHE OCHOBHOTO 001Iero oopasoBanus. Ha ypoBHe cpennero oomero
oOpazoBanusi 0co00o€ BHUMAaHHE yJenseTcs (POPMUPOBAHUIO  HABBIKOB
paIOHATbHBIX BBIYHUCICHHUM, BKIIOYAIONIMX B CE0S WCIIOJIb30BaHUE Pa3IUIHBIX
dbopM 3amucu YHUCIa, YMEHHE JelaTh NPHKUIKY, BBITOJHATH MPUOIMKEHHBIS
BBIYHCIICHUS, OIICHWBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTUYCCKUMU
KOHCTAHTAMU. 3HAKOMbIE OOYyYarOIMMMCS MHOXECTBA HATYPAIbHBIX, IEIBIX,
palMOHANBHBIX UM JCHCTBUTEIBHBIX  YHCEN JIOMOJHSIOTCA  MHOXXECTBOM
KOMIUIGKCHBIX 4YHCElI. B KaXkJIoM H3 O3TUX MHOXECTB pacCMaTpPUBAIOTCS
CBOWCTBEHHBIE €My chenu(pUYecKue 3aJaud M OMNEepaluu: JeJICHHEe Haleo,
OTICpUPOBAHUE OCTaTKaMW Ha MHOXKECTBE IIEJBIX YHCEN, OCOOBbIe CBOMCTBA
paIMOHANBHBIX U UPPAIMOHAIBHBIX YHCeN, apu(METUIECKHUE OIepaIlui, a TaKkxKe
U3BJICUCHNE KOPHS HATypallbHOM CTETEHM HAa MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnaromapsi mociieqoBaTenbHOMY PACIIUPEHHUIO KpPyra HCHOJIB3YEeMBbIX YHCENl U
3HAaKOMCTBY C BO3MOXXHOCTSIMHM WX MPUMEHEHHUS JJIS PEIICHUs Pa3IudHbIX 3a7ad
dbopMupyeTCs TpenCcTaBIeHne O SANHCTBE MAaTEMAaTHKH KaK HAyKH W €€ POy B
MOCTPOCHUU MOJIeNIe PEeabHOr0 MHUpA, IMUPOKO HCIOIB3YIOTCS 0000IIeHne u
KOHKPETH3AIIHS.

Jluaus «YpaBHCHHS W HEPABEHCTBA» pPEAM3YETCS Ha MPOTSHKCHHH BCETO
o0yueHUsI Ha YpOBHE CpPEIHEro OOIIero 00pa3oBaHMs, MOCKOIbKY B KaXJIOM
pazaene Ilporpammbl MpemxyCMOTPEHO peUICHHE COOTBETCTBYIONIMX 3agad. B
pesyibpTaTe OOydYaromiuecss OBJAACBAIOT PA3JIMYHBIMHU  METOJAMH  PEIICHUS
palioHaIbHBIX, HUPPAIMOHATIBHBIX, TIOKA3aTENBHBIX, JIOTAPUPMHUUECCKHX H
TPUTOHOMETPUUYECKNX YpPAaBHCHHMM, HEPABEHCTB M CHCTEM, a TakkKe 3ajad,
comepxammux mapaMmerphl. [losydeHHBIE YMEHHS MIUPOKO HCIOJB3YIOTCS TPHU
UCCJIeOBaHUH (DYHKIIMI C TTOMOIIBIO MPOU3BOIHOM, TIPU PEIICHUH MPUKIIATHBIX



3a7a4 W 3a7]a4 Ha HaXOXKJIEHUE HaWOONBIINX U HAMMEHBIIUX 3HAYCHUHN (PYHKIIHH.
JlanHasi comep:kaTeNibHasi IMHUS BKJIIOYAET B ce0s Takke (HOPMUPOBAHHE YMEHUN
BBINIOJIHATH  pacy€Tsl MO  (opMysiaMm, MNpeoOpa3oBaHUs  PALMOHAIBHBIX,
UpPpAIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKCHHM, a TaKXKe BBIPAKCHUH,
COJIepKallNX CTeNeHn H JorapudMel. braromaps m3yueHuio anreOpanmdeckoro
MaTepuaiga TOPOUCXOAMWT  JajbHEillee  pa3BUTHE  aNTOPUTMHUYECKOTO U
aObCTPAaKTHOTO MBINIICHUSI OO0yJaromuxcs, GOPMHUPYIOTCS HABBIKA JETYKTHUBHBIX
paccykJieHuid, pabOThl C  CHUMBOJIbHBIMH  (OpMaMH,  IPEACTABICHUS
3aKOHOMEpPHOCTEW W 3aBUCHMOCTEH B BHJE PABEHCTB W HEpaBeHCTB. AureOpa
npemiaraeT d(QQPEeKTUBHBIE WHCTPYMEHTBHI I PEIICHUS NPAKTUYECKUX U
€CTECTBEHHO-HAYUHbIX 3aJ]a4, HArJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
S3bIKA HAYKH.

CopepxxarenbHo-MeToauueckass JuHUA «DyHKIMM U TpaQuKU» TECHO
NeperyieTaeTCsd ¢ APYTUMH JIMHUSMHU y4e0HOro Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aJaET MOCIE0BATEIBbHOCTh U3YUEHNs MaTepruaiia. M3yyenne creneHHou,
MOKAa3aTeNIbHOH, JIOTapu(PMUIECKON U TPUTOHOMETPUUIECKUX (DYHKIIMMA, UX CBONCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUN NIl pelIeHus 3a7a4 U3 APYrux yueOHBIX
IPEeIMETOB U PEabHOM KU3HU TECHO CBSA3aHO KaK C MAaTEMAaTHMYECKUM aHAIIU30M,
TaK W C pEIICHHEeM ypaBHEHWH M HepaBeHCTB. [Ipu 3TOM OonblIOe BHUMAaHUE
yaensieTcs: GOpMHpPOBAHUIO YMEHUS BBIpaKaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
Pa3MYHBIMKM BEIIMYMHAMU, HCCIEIOBATh TOJNyYEeHHbIE (GYHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toi coJep)kaTelbHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUU
¥ HaBBIKOB, MO3BOJIAIOIIAX BBIPAXKATh 3aBUCHMOCTH MEXAY BEIWYMHAMH B
pa3nuuHOi (opMe: aHATUTHUECKOH, rpaduyeckoil u cioBecHOil. Ero msydenue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO  MBIILIEHUS, CIOCOOHOCTH K
0000IIIeHNIO M KOHKPETU3AINH, UCTIOH30BAHUIO AaHAJIOTHA.

CopepxartenbHasi nuHus «Hauana mareMaTuyeckoro aHajinzay IO3BOJISIET
CYIIECTBEHHO PACHIMPUTh KPYT KaK MaTeMaTUYECKUX, TaK W MPUKIAJAHBIX 3ajad,
JOCTYMHBIX OOYYaIOIIMMCS, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTH CTPOWTH
rpa@uKyd  CIOXHBIX (YHKIHKA, ONpeAeNisTh WX HAWOOJBIINE W HAUMEHbBIINE
3HAYEHUSI, BBIYUCIATH IUIOMAAN (QUTYp U OOBEMBI TeNl, HAXOJUTh CKOPOCTU U
yCKOpeHusi TmporeccoB. JlanHas conepikarenbHas JHWHUSA OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOSHHUS MaTeMaTHYEeCKHX MOJENEH pealbHbIX CHUTYaIlNH,
MO3BOJIIET HAXOAUTh HAWyylllee pEIIeHHEe B MPUKIAAHBIX, B TOM YHCIE
COLIMAJIbHO-?)KOHOMUYECKHUX, 3aJjauax. 3HAKOMCTBO C OCHOBAMHM MaTEMaTHYECKOI0
aHayM3a CIOCOOCTBYET pa3BUTUIO aOCTPAaKTHOTO, (POPMaJIbHO-IOTUYECKOTO0 U
KpPEaTHBHOTO MBIIIICHHUS, (POPMUPOBAHUIO YMEHMI pPACIO3HABATH MPOSBIICHUS
3aKOHOB MaTeMAaTHKH B HayKe, TEXHHKE U UCKyccTBe. OOyuaromuecss y3HAIOT O



BBIJJAIOIINXCS pE3yJIbTaTaX, MOJYYEHHBIX B XOJI€ pPa3BUTUSI MaTeMaTUKH Kak
HAyKH, ¥ 00 UX aBTOpax.

ConepxaTenbHO-METOANYECKast JIMHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ce0si dJIEeMEHThl TEOPUHM MHOXKECTB U MAaTeMaTHYECKOM JIOruku. TeopeTuko-
MHOECTBEHHBIE MIPEJACTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIHHOW MaTEMaTUKU
U MpejiaraloT HanboJiee YHUBEPCAIbHBIN S3bIK, OOBEIUHSIONIUM BCE pa3ielibl
MaTeMaTUKH H e¢ TPWIOKEHHWH, OHHU CBS3BIBAIOT pa3HbIe MaTEMaTHUYCCKHE
JUCHUIUIMHBL W WX TPWIOKEHHS B eauHoe Ienoe. [loaToMy BakHO 1aTh
BO3MOXKHOCTh OOy4Yaromemycsi TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIA SI3bIK
COBPEMEHHOM MaTeMaTUKH W UCIOJIb30BAaTh €r0 Il BHIPAXKEHUSI CBOMX MBbICIIECH.
JlpyruM BaXHBIM TIPU3HAKOM MAaTEMaTUKH KaK HAayKd CJICAYeT MpPHU3HAThH
CBOWCTBEHHYIO €W CTpOroctb OOOCHOBAaHHUW U CIIEJOBAaHUE OIPEIACIEHHBIM
npaBWjiaM  IOCTPOEHHUS  JIOKA3aTelbCTB.  3HAKOMCTBO  C  DJJIEMEHTaMU
MaTeMaTU4YECKONW JIOTMKH CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00yyYaroIIKXCcsl, TO3BOJIIET UM CTPOUTH CBOU PACCYKICHHUSI HA OCHOBE JIOTUYECKHUX
npaBuil, GOPMUPYET HABBIKK KPUTUUSCKOTO MBIIILICHHS.

B yueOHOM Kkypce «AnreOpa W Hadajla MaTEMaTHYECKOTO aHAJIU3a
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJCIMPOBAHUS, KOTOPHIC MPU3BAHBI
CrocoOCTBOBAaTh (POPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJENEH pealbHBIX
CUTyallud, MCCIEAOBAaHUSA JTHX MOJENEd C IOMOIIBIO ammapara aireopbl u
MaTeMaTHYCCKOr0 aHajau3a, WHTEPHpPETAIluU ITOJTYYCHHBIX PE3yJbTaToB. Takue
3a/1aHUs BIUIETCHBI B KOKJIBIN M3 pa3jeiOB IPOrpaMMBbl, TOCKOJbKY BECh MaTepHal
y4eOHOro Kypca HIHUPOKO HCIOJIL3YETCs sl pelieHUs] MPUKIaAHbIX 3aaad. [lpu
pEUIEHUH  peallbHBIX  MPAKTUYECKUX  3aJad  oOydyaromuecsi  pa3BUBAIOT
HaOII0IaTeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIIOIb30BaTh  aHAJIOTHIO, 0000IaTh M KOHKPETHU3UPOBATH  IPOOIIEMY.
JesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 3ajad
OpPraHU3yeTCs B MPOIECCEe U3YUCHUSI BCEX TEM YUueOHOro Kypca « Anredpa v Havasa
MaTeMaTUYECKOr0 aHAIN3ay.

Ha wusyuenune ydebHOro Kypca «Anrebpa W Hadajlla MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Hefeno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJEP XAHME OBYUYEHUA
10 KVIACC

Yucna 1 BBIYMCICHUSA

Panmonanbupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOILICHTHI,
OeckOoHeuHble Mepuoanyeckue Apodu. Ilpumenenue apobOell U MPOUEHTOB IS
penieHus MPUKIAAHBIX 3a1a49 U3 PA3JIUYHBIX OTPAciIed 3HAHUN U PEAIbHOM KU3HH.

[lelictBurenbHble 4ucia. PanuoHanbHble W UMPpAlMOHAIBHBIE  4YMCIA.
Apudmernueckre  omepalMu € JIGWCTBUTENbHBIMU  4YuciIaMd.  Mojayib
JNEeUCTBUTEIBHOTO YKciia U ero cBoilcTBa. [Ipubnnmk€HHbIC BBIYMCICHUS, TTPAaBUIIA
OKpYIJIEHUSI, IPUKUAKA U OLIEHKA PE3YJIbTaTa BHIYHMCICHUMN.

Crenenb ¢ wenbiM mnokaszareneMm. buHom Hbrotona. Hcnosb3oBanue
MOAXOASIIEH (OPMBI 3aMKUCH ACHUCTBUTEIBHBIX YUCEN JJIs1 PEIICHUS MTPAKTUYECKUX
3a71a4 U IIPEJCTABJICHUS JAHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

Crenenp € paunuMoOHAJIBbHBIM IIOKa3aTeneM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM I10KA3aTEJIEM.

Jlorapudm uymcma. CpoiictBa mnorapudma. [lecaTuuHbie W HaTypaibHBIC
Jorapu@MmsI.

CHHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCHUHYC U apKTaHT'€HC YHCIIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHbIE TMpeoOpa3oBaHUsd. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHUSI M YpPaBHEHMS-CIEACTBUA. HepaBeHCTBO,
pelIeHrnEe HEPaBEHCTBA.

OCHOBHbBIE METO/IbI PEIICHUS HENBIX U APOOHO-PALMOHAIBHBIX YPABHEHUHN U
HEpABEHCTB. MHOrO4YJIECHbl OT OJHOW IEpeMEHHOW. JleneHne MHOroujieHa Ha
MHOIOWIEH C ocrarkoM. Teopema be3y. MHorowiensl ¢  UEIbIMU
koa¢ppurmentamu. Teopema Buera.

[IpeoOpazoBaHus YKCIOBBIX BBIPAXKEHUN, COACPKAIINX CTETICHU U KOPHHU.

HNppaunonanbHbie YPaBHEHHUS. OcHOBHbIE METO/IbI peleHus
VPPALUOHAIBHBIX YPABHCHUMU.

[Toka3arenbHble ypaBHEHHs. OCHOBHBIE METOJbl PELICHHS IOKAa3aTEIbHbBIX

YPaBHEHUM.

[TpeobpazoBanne BeIpaKEeHH, COEPIKALTUX JOrapru(MBbI.

Jlorapudmuueckue ypaBHEHHUS. OcHOBHbIE METO/IbI pelieHus
jorapu(MUUYECKUX YPABHEHUH.

OcCHOBHBIE TPUTOHOMETPUUECKHUE bopMyIbL. [TpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXECHUH. PellieHue TpUroHoMEeTpUYECKUX YPABHEHU .



Pemienne cucreM NHMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHMil. OnpenenuTenb MAaTpUllbl 2X2, €ro TreoOMETPUYECKUH CMBICI H
CBOKCTBA, BBIUMCIICHHE €r0 3HAYEHUS, TPUMEHEHUE ONPENCIUTENS I PEIICHUs
CHUCTEMBI JIMHEHMHBIX YypaBHEHMHU. PemieHue npukiIaaHelX 3a4a4 € I[IOMOIIBIO
CHCTEMBl JIMHEHHBIX ypaBHeHUW. lMcciienoBaHue IIOCTPOCHHOM MOJEIU C
MOMOILBIO MATPULL U ONPEIETUTEIIEH.

[TocTpoeHre MaTEMAaTUYECKUX MOJEIEN PEallbHOM CHUTyaldHd C I[OMOIIBIO
YpaBHEHHI U HepaBEHCTB. lIprMeHeHHe ypaBHEHHMII U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7ady M 3aJady M3 pas3IMyHbIX Oo0JacTel HayKu M pealbHOU
KU3ZHHU.

DyHKUMH U TPaPuku

@Oyukius, crnocodbl 3amaHus (QyHkiuu. B3auMHO o00paTHBIe (QYHKIUU.
Komnosunust ¢ynkuuit. 'paduk dyHkimu. DiemMeHTapHbIE NpeoOpa3oBaHUs
rpa@uKoB QyHKIMIMA.

OObnacTh ompeneneHus U MHOXECTBO 3HaueHU pynkumnu. Hymn ynkumu.
[TpomesxxyTku 3HakomocTosiHCTBA. UETHbIE M Heu€THbIe (yHKIMH. [leproguyeckue
bynkuuu. IIpoMexyTKkn MOHOTOHHOCTHM (PYHKIUMU. MaKCUMyMbl U MHUHHUMYMBbI
dbyukiuu. Hanbosnbiiee 1 HauMeHbIlee 3HaueHus (YHKIIUU HA TTPOMEKYTKE.

Jluneiinasi, kBaJpaTu4Hass W JpPOOHO-TUMHEWHAs (YHKIUU. DJIEeMEHTapHOE
UCCIIEIOBAaHHUE U IOCTPOCHUE UX IPpapUKOB.

CrenenHas (GyHKIHS ¢ HATYypaJIbHBIM U IIEJIBIM MOKa3areneM. E€ cBoiicTBa u
rpa¢uk. CBoiicTBa M TpaduK KOpPHS N-OM CTeNeHH Kak (PyHKIUM oOpaTHOMU
CTENEHU C HaTypaJbHbIM [MOKA3aTEJIEM.

[TokazatenbHass u norapudpmuueckas (yHKIUH, UX CBONCTBA M TpaUKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YPaBHEHUH.

TpuroHomerpruyeckass OKPYKHOCTb, OIIPEAEIEHUE TPUTOHOMETPUUYECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

OyHKIMOHAJIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpOLEccaX M SBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCcKOro aHajamn3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHus IOCienoBaTeabHOCTe. MeTton
MaTeMaTU4YeCKON WUHIYKUHWU. MoHOTOHHBIE u OTrpaHUYCHHbIC
nocliie[oBaTeNbHOCTU. MCTOpUS BO3HMKHOBEHHS MAaTEMaTHUYECKOrO aHaju3a Kak
aHanm3a OECKOHEUHO MAaJIbIX.

Apudmernueckas U reoMeTpuueckas rnporpeccuu. beckoneuHo yObiBaromiast
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMEeTpUUECKON
IIPOrpeCCUU. JIMHENHBIN U SKCIOHEHIIMAIBHBINA poCcT. Uucino e. Popmyiia a0k KHbIX
npoueHToB. Mcnonb3oBaHWE MPOTpeccUMy JUlsl PELICHHs peajbHbIX 3aaad
MPUKJIAIHOTO XapaKTepa.



HenpepsiBHble (yHKIMM KW UX cBoWcTBa. TOUYKM pa3pbiBa. ACHUMIITOTHI
rpadgukoB ¢yHkuuid. CBoicTBa (GyHKIMIA HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl pELICHHUS HEpaBeHCTB. l[IpuMeHeHHe CBOWCTB HENPEPBIBHBIX
GyHKUMNA U1 peleHus 3a1ay.

[TepBas u BTOpast npousBoaHble PyHKIMU. OnpeaeneHue, reOMeTPUIECKUN 1
buznyecKkuii CMBICIT IPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpauKy QyHKIHH.

[IpousBoaHBIE  DIAEMEHTApHBIX  (YHKIIUH. [IpousBogHass  CyMMBbl,
MPOU3BEICHUS, YACTHOTO U KOMITO3UIIMK (PYHKIUH.

MHokecTBa H JIOTHKA

MHOKeCTBO, oOnepauuMd HaJ MHOXECTBAMH M HX CBOMCTBA. [[narpammbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHUKO-MHOXKECTBEHHOTO —ammapara s
OIIMCaHUs pEaJbHBIX IMPOLECCOB M SBJICHUM, NPHU PELICHUH 3a4ad U3 JIPYTHX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MaTeMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0OKa3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KVIACC

Yucna 1 BBIYMCICHUSA

Harypanehbie u nensle yucna. IIpumMeHeHre NpU3HAKOB AEIMMOCTH LENBIX
yycel, HauOonbIui oOmui aenutens (mamee — HOJl) m HamMenblee oOiiee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:ito, anropurma EBkinaa it pemenus
3a/1a4 B LIEJIBIX YHUCIIAX.

Kommnekcuble wucna. Anredpavueckass U TPUTOHOMETpUYECKas (POpPMBbI
3aMUCU KOMIUIEKCHOrO 4Hcia. ApudMeTHUecKrue OIepalur ¢ KOMIUIEKCHBIMU
yuciaamMu. M3o0pakeHre KOMIUIEKCHBIX 4YHCEI Ha KOOPJUHATHOM IUIOCKOCTH.
®opmyna Myapa. KopHu n-oii cTeneHu u3 KOMIUIEKCHOTO uncna. [Ipumenenue
KOMIIJIEKCHBIX YMCET IS PEIICHHs (PU3UUECKUX U TEOMETPUUIECKUX 3a71a4.

YpaBHeHUS U HEPABEHCTBA

Cucrema ¥ COBOKYMHOCTh YpaBHEHUM M HEPABEHCTB. PaBHOCHJIbHBIC
CUCTEMBbI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PelieHrne TpuroHoMeTpu4ecKuxX HEpaBeHCTB.

OCHOBHBIE METOJABl PEIICHUSA TOKA3aTeNbHBIX U  JIOTapUPMUUECKUX
HEPABEHCTB.

OCHOBHbBIE€ METO/IbI PEIICHUSI UPPAIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJABI PEIICHUS CHCTEM M COBOKYIHOCTEW paluOHAIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(MUYECKUX YPaBHEHUI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMETPAMHU.



[IpumMeHeHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEUICHUIO
MaTeMaTHUYeCKUX 3aJad M 3aJad U3 pazIu4HbIX oOJacTedl HaykKu M peajbHOU
KU3HU, UHTEPIPETALNA TIOTYYEHHBIX PE3YJIbTATOB.

DOyHKUUM U rpadPuKu

I'padux kommoszuuu ¢Qyskuili. ['eomerpuueckue o0pa3pl yYpaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckne QPyHKIUU, NX CBOWCTBA U TPAPUKH.

['paduueckne meToabl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKUMH JUIsI HMCCIEIOBAaHUSA IPOLECCOB U
3aBHCHMOCTEH, KOTOpbIE€ BO3HUKAIOT MPHU PEHICHUM 3a]ad W3 JPYIHX Y4YeOHbIX
IIPEIMETOB U PEAIbHOMN KU3HHU.

Havana MaTeMaTH4eCKOro aHajau3a

[TpumeHeHne nMpou3BOAHON K MCCIEAOBAHUIO (DYHKIMI HA MOHOTOHHOCTbH U
KCTpeMyMbl.  Haxoknenue  HamOOJIBIIEr0O W HAMMEHBIIETO  3HAYCHUU
HENPEepbIBHON (YHKIIMHU Ha OTPE3KeE.

[IpuMeHeHne NpPOU3BOJHOM [JI1 HAXOXKACHUS HAWIy4dllero pEeleHus B
NPUKIAIHBIX 3a/adax, JUIsl ONPEACIICHUS CKOPOCTM M YCKOPEHMsS Ipouecca,
3a1aHHOTO (hOPMYJION UITU TPAPUKOM.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. IlepBooOpa3HbIe
sneMeHTapHbIX QyHKuuid. [IpaBuna HaxoxaeHUs TepBOOOPa3HBIX.

HNnrerpai. ['eomeTprueckui CMBICJI VHTErpaa. Brruuciienue
onpeaenéHHoro naTerpaia mno gopmyne Herotona-JIebuua.

[IpumeHeHne wHTErpana s HaxXOXKIAEHUS IUIOWAACH IUIOCKUX (QUryp M
00BEMOB T€OMETPUUYECKUX TEJL.

[Tpumepsl pemenuit auddepeHnmaibHbIX ypaBHEHUN. MaTtemaTtudeckoe
MOJICJIMPOBAaHUE pEAIbHBIX IMPOILIECCOB C TNOMOILIbI0  AuddepeHnaIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3HUIIMKM O0YYAIOIIETOCs! KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  00IlecTBa,  NPEJICTaBICHUE O
MaTeMaTUYECKUX OCHOBax ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUI,
NpoLeayp TPaKIaHCKOTO o00IIecTBa (BBIOOPHI, OMNPOCHI M JIPyroe), yMeHHue
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GyHKIUSAMY ¥ Ha3HAYCHHUEM;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOPMUPOBAHHOCTh POCCUUCKON Tpa)kAaHCKOW HMJEHTUYHOCTH, YBAXKEHUS K
MPOILIOMY M HACTOSIIEMY POCCUICKOW MaTEeMAaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MaT€MaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE JTUX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
DKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCHUICKOro Hapoja, CPOPMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IMOBEJICHUS, CBA3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUNM HAyKH M JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JIMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMYMUBOTO OyAYyLIEro;

4) 3¢TEeTHYeCKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEHICHHUH, pacCy ICHHUM, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3nvecKoro BOCHUTAHUSA:

c(hOPMHUPOBAHHOCTh, yMEHHUS MPUMEHSATH MaTeMAaTHYeCKWe 3HAHUS B
UHTepecax 3/10pOBOTo U 0e30MacHoro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pOBBIO (3JI0pPOBOE IHUTAHHE, COANTAHCHPOBAHHBIA PEKUM 3aHITHH U
OTJIbIXa, peryisipHas (u3uvecKas aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03JJ0POBUTEIHHOM JESITEIHLHOCTHIO;

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYyZy, OCO3HAaHWE IIEHHOCTU TPYAOIIOOUs, HHTEpEC K
paznuyHbiM  cpepaM  NPOPECCHOHAIBHOM  ACSTENbHOCTH, CBA3AaHHBIM  C
MaTE€MaTUKOW M €€ MPUWIOKEHUSMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit npodeccun W pean30BbIBATH COOCTBEHHBIE JKU3HEHHBIC ILIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHHIO U
caM000Opa30BaHUIO Ha TMPOTSHDKEHWH BCEW JKM3HH, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUH IPAKTUYECKUX 3a]1a4 MaTeMaTUYECKOW HAIPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIMTAHMS :

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYphbl, TTOHUMAHHUE BIIUSHUS
COIMAJIbHO-DKOHOMUYECKHUX TMPOIECCOB HA COCTOSIHUE MPUPOJHONU M COLUAIbHOU
Cpelbl, 0CO3HAHUE TIO0ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIeM, OpPUEHTAIUS
HAa TMPUMEHEHHE MAaTeMAaTHMYeCKMX 3HAHMM JUIs pemieHus 3agady B 00JacTu
OKpY>Kalolllel cpenpl, IUIAHUPOBAHUE TMOCTYIIKOB M OIICHKH WX BO3MOKHBIX
IIOCJIEACTBUN JIJIS1 OKPY KAIOIIEW CPEJIbI;

8) HeHHOCTH HAYYHOT 0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSl HAyKH H  OOIIECTBEHHOM  MpPaKTUKH, [OHUMaHUE
MaTeMaTUYECKOW HayKh Kak c]epbl 4enoBEeYeCKOW esATebHOCTU, JTarloB €&
pa3BUTUA M 3HAYUMOCTH ISl PA3BUTUSL LMBUIM3AIMHU, OBJIAJCHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KyJIbTypoll KakK CpEICTBOM IIO3HAHHS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOEKTHYID M HUCCIEHOBATEIBCKYIO JESITEIbHOCTD
WHJMBUAYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE eiicTBUS

ba3zoBble 1ornyeckue AefcTBUA:

BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKK MaTEMaTHYECKUX
00OBEKTOB, TIOHATHH, OTHOIICHWH MEXAY TOHATHAMHU, (OPMYIHPOBATH
oTpe/ieICHUS TIOHATHI, YCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KJIacCU(PUKAIINAH,
OCHOBaHWUS JJIs1 0000IICHNS ¥ CPABHECHHSI, KPUTEPUU MTPOBOIMMOTO aHATTN3A;

BOCIIpUHUMATh,  (opMynupoBaTh M  NPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, IMHUYHbIE, YACTHBIE U O0IIHE, YCIOBHbIE;

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M ITPOTHUBOPEUHS
B (pakTax, MaHHBIX, HAOIIOMCHUIX W YTBEPKIACHUSX, MpPEIaratb KPUTEPHUH IS
BBISIBJICHHS 3aKOHOMEPHOCTENW U IPOTUBOPEYUN;

JieNnaTh BBIBOJABI C MCIOJB30BAHUEM 3aKOHOB JIOTHUKH, JCIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHI, YMO3aKIIIOUEHU 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITEIHHO JIOKA3aTEIhCTBA MATEMATHUYCCKUX YTBEPIKICHUN
(psiMBIE W OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTAINIO, TIPUBOIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBHIOMpaTh CMoco0 perieHus ydeOHOW 3amadu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pCIIEHUs, BHIOMpaTh HauOoJiee TMOAXOMIIMMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIICJICHHBIX KPUTCPHUEB).



ba3soBble ucciaenoBare/bCKue 1eiiCTBUA:

UCIIOJIb30BaTh BOMPOCHl KaK HCCIIEIOBATEIIbCKU WHCTPYMEHT IIO3HAHMS,
dbopMyIMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIUME  MPOTUBOpEUUE,  Mpodiiemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, APTryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIEOBAHUE
10 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBICHHUS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMU, SIBJICHUSIMU, IIPOLIECCAMU;

CaMOCTOSITeNIbHO (DOopMyIupoBaTh 00OOIIEHUS W BBIBOABI MO pe3yJIbTaTam
MPOBENCHHOTO  HAOMIONECHMS, WCCIECNOBAaHUS, OIICHWBATh  JTIOCTOBEPHOCTH
MIOJTYYSHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE Mpolecca, a TAaKKE BbIIBUIAThH
MPEATNOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ uHpopmanmeii:

BBISIBJISITH Ae(ULIMTHI UHPOpPMAIUU, JaHHBIX, HEOOXOIUMBIX JJisl OTBETa Ha
BOIIPOC U JIJIs PELCHHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMaTU3UPOBATh U WHTEPIPETUPOBATH HHGOPMALUIO PA3IMYHBIX BUIOB U
dbopm npeacTaBIeHuUS,

CTPYKTYpPUPOBaTh MH(GOPMAIHIO, TPEACTABIATh €€ B Pa3IUYHBIX (OpMax,
WUTIOCTPUPOBATH Tpaduuecky;

OIICHUBATh HaJEXKHOCTh uH(popMaIuu 1o CaMOCTOSITEIILHO
c(hopMyIMPOBAaHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBIEC YHHBEPCAJIbHbIC YYeOHbIEC 1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U POPMYJIMPOBATH CYX ACHHUS B COOTBETCTBUH C YCIOBUAMH U
nensMu  OOILIEHUs, SCHO, TOYHO, TPaMOTHO BBIpAXXaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTAX, IaBaTh IOSCHEHUS IO XOAYy PELICHUS 3alayy,
KOMMEHTHPOBATh IIOJIy4CHHBIN PE3YJIbTAT;

B XOJIe OOCYXXJIeHUS 3a/1aBaTh BOIMPOCHI MO CYHIECTBY OOCYKIAE€MOIl TEMBbI,
npoOsieMbl, pemraeMol 3aJadud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE HAa MOHMCK
pEeUIeHUs, COIIOCTABIIATh CBOU CYXACHUSA C CYXXICHHUAMHU APYTMX YYaCTHUKOB
auanora, oOHapy>KMBaTh pa3jiMuue U CXOJCTBO IMO3ULHUN, B KOPPEKTHOM (opme
(opMyJIMpOBATh Pa3HOIIACHS, CBOM BO3PAXKECHMUS;

NIPEACTABIATh PE3YIbTAThl PEUIEHUS 3aJ1a4, dKCIIEPUMEHTA, UCCIEI0BaHMUS,
IIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS C Y4YETOM 3ajaad
NPE3eHTALUN U OCOOCHHOCTEN ayAUTOPUH.

PerJIHTl/IBHbIe YHUBEPCAJIBbHLIC yqeﬁmﬂe I[eﬁCTBHH



Camoopranusanus:

COCTaBJISITH IUIAH, AJITOPUTM PEIICHUS 33/1a4d, BEIOUPATh CIIOCOO pElIeHUs C
y4€TOM MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUH C Y4ETOM HOBOM MH(OpMaLUK.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBIH HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATEIHLHON  pediieKkcuH KaK  OCO3HAHUS
COBEpIIAEMbIX JAEHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMy CaMOMPOBEPKHU, CAMOKOHTPOJS Mpolecca M pesyibTaTa perieHus
MaTEMaTHYE€CKOM 3a]1a4H;

NPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPU PEUICHUU 33]a4H,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaAWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3yJIbTaTa LIEJU U YCIOBUAM, OOBSICHATH TPUUUHbI
JOCTUKEHUS WIM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1€ATEJIbHOCTD:

MOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHJAHOW UM MHAUBUIYAIbHON
paboThl mNpuU pelmeHUH Y4YeOHBbIX 3ajay, NPUHUMATH I€Jb COBMECTHOM
JEATEeIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM palOThl, paclpenessiTh
BUIBI pabOT, IOTOBApWBATHCS, OOCYXHAaTh MPOIECC W Pe3yJabTaT paboTHI,
000011aTh MHEHHUS HECKOIBKHX JIIOACH;

y4acCTBOBaTh B TPYIIOBBIX (opmax paboThl (0O0CykacHUs, 0OMEH MHEHHH,
«MO3TOBBI€ IITYPMBD» W HHBIC), BBIIOJIHATH CBOK 4YacTh paboOThl U
KOOPJAUHUPOBATh CBOW JACHUCTBHUS C JPYrMMHU YJE€HAMH KOMAaHJbI, OLEHHUBATh
KauyeCTBO CBOEr0 BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce oOyyaromuiicss MOJYYUT CIIEIYIOIINUE
IIPEIMETHBIC PE3yJIBTAThl TI0 OTACIBHBIM TeMaM pabodell mporpaMmbl y4eOHOTO
Kypca «Anrebpa 1 Havajla MAaTEeMaTUYECKOTO aHaTN3ay:

Yucaa v BIYMCICHUA:

CBOOOJTHO OIEpPUPOBATh MOHATHSAMHU: PAIMOHAIBHOE YHCIIO, OECKOHEUHas
nepuoAndecKkas JApoOb, TMPOIEHTHI, HPPALUOHAIBHOE YHCIO, MHOXECTBA
palMOHAIBHBIX U JEUCTBUTEIIBHBIX YUCET, MOAYJIb AEHCTBUTEIBHOTO YHCIIA;

OPUMEHATh JpoOM ¥ TPOLEHTH JUIsl PEIICHHs MNPUKIAAHBIX 3a7ad W3
pPA3JIUYHBIX OTPACIIEN 3HAHUM U PEATbHOM KU3HU;

MPUMEHSITh NPUOTUKEHHBIE BRIUUCIICHUS, PABWIIA OKPYTJICHUS, IPUKUAKY U
OLICHKY pe3yJIbTaTa BbIYUCIICHUN;



cBOOOZHO OMEpUpOBaTh TOHATHEM: CTENEHb C IENBIM [OKa3aTeseM,
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aMUCH IEHCTBUTEIIBHBIX YMCEN JJISl PeIICHUs
IIPAKTUYECKUX 3a/1a4 U NIPEJCTABICHUS JaHHBIX;

CBOOOJIHO OIEpPUPOBATh MOHATHEM: apU(PMETUUYECKUN KOPEHb HATypabHON
CTEIICHH;

cBOOOHO OTIEPUPOBATH MOHATUEM: CTETICHD C PALIMOHAIBHBIM ITOKa3aTelNeM;

CBOOOZHO OIEpUpPOBaTh MOHATUSAMU: JOorapudM UucCIa, JECATHUUHBIE U
HaTypaJIbHbIE JIOTapU(PMBbI;

CBOOOJHO ONEPUPOBATH MOHATHSMHU: CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

OIIEPUPOBATH MOHATUAMM: APKCHUHYC, APKKOCUHYC M apKTaHI'€HC YMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO ONMEpUPOBATh MOHATUSMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCHJIbHBIEC YPABHEHMS U YPABHEHUSA-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl pPEIICHUs palMOHANbHBIX U JAPOOHO-
pPAallMOHAIBHBIX YPAaBHEHUH, IPUMEHATH METOJ HHTEPBAJIOB Ul PELICHUS
HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUSIMH: MHOTOWIEH OT OJHOW IEepEMEHHOM,
MHOTOUYJICH C M[eNbIMH KOX(pQUIIMEHTAaMH, KOPHH MHOTOYJICHA, NPUMEHATH
JIEJICHUE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUIsL PEILICHUS 3a/1a4;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: CHUCTEMA JIMHEWHBIX YpaBHEHUH,
MaTpuLa, ONPEACINUTENb MATPULBI 2 X 2 W €ero TIeOMETPUYECKUM CMBICII,
WCII0JIB30BaTh CBOMCTBA ONpeAeNuTeNs 2 X 2 Juisl BBIYMCIEHHUS €r0 3HAauyeHus,
IIPUMEHATh ONPENCIUTENIA JUId PELIEHUs CUCTEMBbl JIMHEHWHBIX YPaBHEHUH,
MOZCIIMPOBATh PEAIBHBIE CUTYALMU C IIOMOILBI CUCTEMbI JUHEUHBIX YPaBHEHUH,
UCCIIE0BATh IMOCTPOEHHBIE MOJENHM C IOMOIIBI0 MAaTpPULl U ONPEACIIUTEIIEH,
VMHTEPIIPETUPOBATH MMOJTYyYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBMM C KOPHSIMH [UIsi TMpeoOpa3oBaHUs
BBIPAKCHU;

BBINIOJIHATH MPE0OPA30BAHMS YMCIOBBIX BHIPAXKEHUH, COAEPIKALIUX CTEIEHH C
palMOHAIIBHBIM [T0KA3aTEIIEM;

UCIIOJIb30BaTh CBOMCTBa Jorapudmon TUTS npeoOpa3oBaHUs
aorapu(MUYECKUX BBIPAKEHUH;

CBOOOZHO ONEpUpPOBaTh NOHATHUAMU: HpPpALMOHAIbHbIE, [MOKA3aTEIbHbIE U
Jorapu(pMUYECKUE YPaBHEHHUS, HAXOAUTh UX PEIICHHS C TOMOIIbBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYIECTBIISASA IPOBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYECKHE (GOPMYIIbI IS TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHH;

CBOOOJTHO  OIEPUPOBATH IOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
NPUMEHATh  HeoOXoaumble  (HOPMYJIBI  JIJIi  PEIICHUS OCHOBHBIX  THITOB
TPUTOHOMETPHUUYECKUX YPaBHEHUM;

MOJICIMPOBaTh peallbHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDOKCHUSI, YpPAaBHEHHS, HEPAaBEHCTBA IO YCJIOBHIO 3a7add, HCCIEI0BATh
MOCTPOEHHBIE MOJIEJIM C UCIIOJIb30BAHUEM alllapaTa ajreopsbl.

DOyHxuuu ¥ rpapuku:

cBOOOJHO OMEpPUPOBATH MOHATHIMHU: (PYHKIHS, CIIOCOOBI 3adaHus (PYHKIIHH,
B3aMMHO OOpaTHble (QYHKIUH, KoMMo3uius GyHKOUA, Tpaduk QyHKIUH,
BBITIOJIHATH dJIEMEHTapHbIC MTpeoOpa3oBanus rpadukoB (PyHKITUI;

CBOOOJIHO OIEpUPOBaTh MOHATHSAMHU: 00JIACTH OMPENENCHUS U MHOMXKECTBO
3HaYeHUN (QYHKIWMH, HYJIH (PYHKITUHU, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OMEpPUPOBATH TMOHATHUAMH: YETHBIE HW HEYETHBIC (PYHKIUH,
nepuoaudeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMbI U
MUHUMYMbI (YHKIMM, HauOOJblIee M HaUMEHblIee 3HauYeHHe (QYHKIUU Ha
IPOMEXKYTKE;

CBOOOJTHO OIEPUPOBATH MOHITHAMU: CTENEHHAs (PYHKIUS C HATypaJbHBIM U
IeIpIM TIOKa3aresieM, rpaduk CTENeHHOW (YHKIMH C HATypPaJbHBIM H IIEJIBIM
nokasarenieM, rpaduk KOpHS N-Od CTENeHW Kak (yHKIHH OOpaTHOW CTENeHH C
HATYypaJbHBIM MOKa3aTeJeM;

OTIEpUPOBATh TOHATHUAMHM: JUHEHHAs, KBaJpaTU4YHAs M JIPOOHO-TMHEWHas
(GYHKIMH, BEITOTHATH JIEMEHTAPHOE UCCIIEI0BAaHUE U MTOCTPOCHHUE UX TPAPHUKOB;

CBOOOJTHO OMEPUPOBATH MOHSATHUSMHU: IOKa3aTelIbHAs W JorapudmMuueckas
dbyHKIMHA, UX CBOMCTBA M rpadWKH, HCIOIB30BATh MX TpadUKH IJis PEHICHUS
YPaBHECHUI;

CBOOOZHO OMEpPUPOBATh MOHATUAMH: TPUTOHOMETPUYECKAS OKPYKHOCTD,
oTpeseNieHue TPUTOHOMETPHUYECKHUX (YHKIUI YMCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKIMA JJIS  UCCIENOBAaHMS IPOIIECCOB U
3aBUCUMOCTEH MpU pEHIeHUH 3a/a4d U3 JIPYTuX y4eOHBIX MPEIMETOB U pealbHOU
YKU3HH, BRIpaXXaTh OPMYIIaMH 3aBUCUMOCTH MEXIY BETMYUHAMU;

Hauajia MaTeMaTH4eCcKOro aHaJIM3a:

cBOOOZHO OMEpUpPOBATh MOHATUAMHU: apuMeTndeckas M TeoMeTpUyecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIIasi reOMETpHUECKasi MPOrpeccus, TMHEHHBIN U
AKCIIOHEHIIMATIBHBIN POCT, GOopMyJia CIOXKHBIX MPOIEHTOB, UMETh MPE/ICTABIICHUE
0 KOHCTaHTE;

UCTIONb30BaTh MPOTPECCUU JIs PEIICHUs PEANbHBIX 3aJad MPUKIIATHOTO
XapaKkTepa;



cBOOOHO OTMEpUPOBATH MOHITHIMHU: TIOCIEI0BATEIBHOCTD, CIIOCOOBI 3a/1aHUS
IIOCJIEI0OBATENILHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHMMAaThb OCHOBBI 3apOXACHUS MAaTEMaTH4YECKOro aHajlM3a Kak aHalIusa
OCCKOHEYHO MAJIBIX;

CBOOOJHO OINEpUPOBATh MOHATHSIMHU: HENpepbIBHbIE (YHKIHUH, TOYKHU
pa3pbiBa rpaduka GpyHKINN, aCHMIOTOTHI Tpaduka QyHKINHY;

CBOOOJHO ONEpUpOBaTh MNOHATHEM: (DYHKLHUS, HENpepblBHAs Ha OTPE3KeE,
IPUMEHATH CBOICTBA HENPEPHIBHBIX (DYHKIUI I pELICHU 3a1a4;

CBOOOJHO OINEpUpOBaTh MOHATHSMHU: TI€pBas W BTOpas IPOU3BOJHBIE
byHKIMH, KacaTeabHas K TpaduKy QyHKINH;

BBIYKCIIATH ITPOU3BOAHBIE CYMMBI, IPOU3BEIAECHUS, YACTHOIO M KOMIIO3ULUU
IByX (QYHKIUH, 3HaTh IPOU3BOJIHBIEC FJIEMEHTAPHBIX (PYHKIINIA;

UCIOJIb30BaTh I€OMETPUUECKUM U (PU3MUECKHI CMBICT MPOU3BOIHOM AJIs
penieHus 3anad.

MHoxkecTBa U JIOTHKA:

CBOOOZHO  ONEpUpPOBaTh  MOHATUSAMHU: MHOXKECTBO, ONEpaluud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar AJisl ONIMCaHUs PEaJbHbIX
IPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]]a4 U3 APYTUX yYeOHBIX IPEAMETOB;

CcBOOOZHO OMEpUPOBATh MOHATUSAMU: OINpEACNCHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTHYecKoro o0bEeKTa, J0Ka3aTelbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kjacce oOyyaromuiicss MOJYYUT CIIEIYIOIINAE
npeaMeTHbIE Pe3yJbTaThl MO OTAEIBHBIM TeMaM pabodeil mporpamMmbl y4eOHOTO
Kypca «Aunredpa 1 Hayajla MaTEMaTHYECKOIr0 aHAJIN3a»:

Yuciia ¥ BIYHCICHUSA:

CBOOOZHO ONEpUPOBATh TMOHATHUAMU: HATYpPaJbHOE M ILEJIOE YHCIIO,
MHOECTBA HATypaJbHBIX M LEJbIX YHUCEN, MCIOIb30BaTh NMPU3HAKU JEIUMOCTHU
nenslx yucen, HOJl n HOK naTypaybHbIX uncen Ui peleHus 3a1ad, NPUMEHSITh
anroput™m EBKina;

CBOOOZHO OIEpUpOBaTh IOHATHEM OCTaTka [0 MOJYJIO, 3alUChIBAThH
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX [TO3UIITMOHHBIX CUCTEMAX CUHCIICHUS;

CBOOOJHO OMNEPUPOBATh MOHATUAMH: KOMIUIEKCHOE YHCIO U MHOXKECTBO
KOMIUJIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUIEKCHBIE YMCa B anreOpandyecko u
TPUTOHOMETPUUYECKON (hopMe, BBIMOJIHATH apu(METHUECKHE ONepaluy ¢ HUMU U
n300paxkaTh Ha KOOPAMHATHOMN MJIOCKOCTH.

YpaBHeHNS U HEPABEHCTBA:



cBOOOZHO OMEpUPOBATh MOHATUSAMU: HPpAIOHAIbHBIC, MOKA3aTelIbHbIE U
jgorapu(MHUYECKHE HEpPaBEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOIbIO
PaBHOCUIJIBHBIX IIEPEXOOB;

OCYLIECTBISATh OTOOpP KOpPHEH TNpU PpEIIEHUH TPUTOHOMETPUUYECKOTO
YPaBHEHHS;

cBOOOMHO OMEpUPOBaTh TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXOoAumble (GOpMyJibl  JUIsl  PEIIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO OINEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTbh YPaBHEHUU U
HEPABEHCTB, PABHOCHWJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIIHOCTEW PALIMOHAJIBHBIX, HPPALMOHAIBHBIX, T0KA3aTEIbHBIX U
Jorapu(MUYECKUX YPAaBHEHUH U HEPABEHCTB;

pemars palyOHAJIbHEIE, UpPpaLMOHAJIbHBIE, II0OKa3aTelIbHBIE,
JorapuMUyYecKue U  TPUTOHOMETPUUECKHE YpaBHEHHUS U  HEPABEHCTBA,
COZEpIKAINAE MOYJIM U ITapaMeTphl;

OPUMEHATH TpaduiyecKue METOAbI JUIsl PEeIlICHUs] YpaBHEHUI U HEPABEHCTB, a
TAK)K€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBAaTh peajbHble CUTyalldd Ha S3bIKE anredpbl, COCTaBIATh
BBIDAXXECHUsI, YPAaBHEHMS, HEPABEHCTBA M HX CHCTEMBI IO YCIOBHUIO 3a/a4H,
UCCIIEJIOBATh TOCTPOCHHBIE MOJENTU C HCIOJb30BaHHMEM ammapaTta anreOpshl,
UHTEPIPETUPOBATH NIOJYYEHHBIN PE3yJIbTaT.

DyHKUUM U rpaQuKu:

CTPOUTh TpadUKuM KOMIO3UUMU (PYHKUUNA C MOMOIIBIO 3JIEMEHTApHOro
UCCIICJIOBAHMS U CBOMCTB KOMITO3UIIUU ABYX (DYHKIIHIA;

CTPOUTb T'E€OMETPUYECKHE 00pa3bl YpaBHEHHMH M  HEpPaBEHCTB HAa
KOOPJIMHATHOM IVIOCKOCTH;

CBOOOZHO ONEpUPOBAaTh MOHATUAMM: T'pAPUKH  TPUTOHOMETPUUYECKUX
dyHKUMH;

OPUMEHATh (QYHKIUH i1 MOJCIUPOBAHMS W HCCIECIOBAaHUS peallbHBIX
IIPOLIECCOB.

Havana MmaTeMaTHyecKOro anajamsa:

UCIIOJIb30BaTh MPOU3BOJHYIO JIJISl HCCIIEOBaHUS (PYHKUIMHA HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HaXOJUTh HAMOOJbIIEE U HAMMEHBbUIEE 3HAYCHHS (DYHKIIMU HENPEPHIBHOM Ha
OTpE3KE;

UCIIOJIB30BaTh IPOM3BOJHYIO JUISl HAXO0XKJICHHUsS HAWIY4dlIero pEUICHUs B
NPUKIAIHBIX, B TOM 4YHMCJIE€ COLUMAJIbHO-D)KOHOMHYECKHX, 3ajadax, s
ONpENENIeHUs] CKOPOCTH M YCKOpPEHHUs Ipoliecca, 3aJaHHOro (GopMmysaol WiIn
rpagukom;



cBOOOZHO OMEpUpOBaTh TOHATUSAMHU: TEpPBOOOpa3Has, ONpeACIEHHBIN
UHTErpall, HAXOJWUTh NEepBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKUUH M BBIYUCIATH
uHTerpan no gpopmyine Herotona-JIebnuna;

HAXOJUTh TUIOLAAMN MIIOCKUX (UTYp U OOBEMBI TEJl C TOMOLIBIO HHTETPaIa;

UMETh NPEACTABICHHE O MAaTEMATHYECKOM MOJEIUPOBAHMM HA INPUMEPE
coctaBneHus audepeHuanbHbIX YpaBHEHU;

pemiath NPUKIAAHBIE 33a4M, B TOM YHUCJIE COLMAIBHO-DKOHOMHYECKOTO U
¢bu3ryuecKoro xapakrepa, CpeJICTBaMU MaTEMAaTUYECKOT0 aHaJn3a.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
NMPOrpaMMbI

MHO0X€eCTBO IeHCTBUTEILHEIX YHCEI.
MHuorouwiensl. PanmonanbHble ypaBHEHUS U
HepaBeHCTBAa. CHCTEMBI IMHEHNHBIX
YpaBHEHUU

Oynkuun u rpapuku. CreneHHas QyHKIHS C
L[eJIBIM TIOKa3aTeNeM

Apudmernueckuii KOpeHb N-0il CTENEHH.
WppannonanbHble ypaBHEHUS
IToka3zarenbHas pyHkuus. [lokasarenbHble
YpaBHEHHUS

Jlorapudmraeckas QyHKIUS.
Jlorapudmuueckue ypaBHEHHs
TpUroHOMETpUYECKHUE BBIPAXKEHUS U
yYpaBHEHHUS

ITocienoBaTeIbHOCTH U IPOTPECCUU
HenpepsiBabie pynkuuu. [IponsBoanas
IToBTOpenue, 0600LIIEHNE, CHCTEMATU3ALUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

KoanuecTBo 4yacoB

Bcero

24

12

15

10

18

22

10
20

136

KonTpoibHbIe
padoThI

10

IIpakTHYecKue
padoTbI

DJICKTPOHHBIE
(undpossbie)
o0pa3oBaTte/ibHbIE

pecypcbl



11 KIIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbI

HccnenoBanue GyHKIHIA C TTOMOIIBIO
MPOU3BOAHOMN

[lepBooOpa3Hast 1 UHTETpal

I'paduku TpuroHOMETPUUECKUX (PYHKITUH.
TpuroHomerpuveckrne HepaBEHCTBA

HppanmonanbHeie, MoKa3aTeIbHbIE U
norapupMUIECcKIe HEPABEHCTBA

KommnekcHsle uncna
Harypasbnsle u niensie yucna

CucreMsl paliiOHaNIbHBIX, HPPALMOHAIBHBIX
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUNU

3aa4y ¢ napaMmeTpamu

[ToBTOpenue, 0600IICHNE, CHCTEMATH3AITUS
3HAHUHN

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuecTBo 4acoB

Bcero

22

12

14

24

10
10

12

16

16

136

KonTpoibHbIe
padoThI

10

IIpakTHYecKue
padoThI

DJIeKTPOHHbBbIE
(undpossbie)
o0pa3oBaTte/ibHbIE

pecypcbl






ITHOYPOYHOE INTAHUPOBAHMUE

10 KVIACC
Ne
wn Tema ypoka

10

MHOXecTBO, oneparuy HajJ MHOYKECTBaMHU
U UX CBOICTBA

Juarpammsl Diinepa-BenHa

[IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO
amnmnapara JJis peleHus 3a1a4
PanmonaneHbie yncia. OOBIKHOBEHHBIC U
JEeCATUYHBIC TPOOH, TTPOIICHTHI,
OCCKOHEYHBIC TTEPUONUECKHUE TPOOH
PanyionanbeHbie yncia. OOBIKHOBEHHBIC H
JEeCATUYHBIE IPOOU, TIPOIICHTHI,
OCCKOHEYHBIE MTEPUONUECKUE APOOH
[Ipumenenue qpodeit u MPOLEHTOB IS
peuieHust NPUKIAIHBIX 3a/1a4
[Ipumenenue qpoOei U IPOLIEHTOB TSt
pelIeHNs TPUKIAAHBIX 3a0a4
JleicTBuTenbpHbIE YKcia. PalimonanbHbie U
WppAIMOHATILHBIE YHCIIa
ApudmeTnueckue oneparuu c

I[QﬁCTBHTG.HBHBIMH qucjiaMu

Monynb 1eMCTBUTEIHHOTO YUCTIA U €T0
CBOMCTBa

KoanuyecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHYecKue
padoTbI

JlaTa
U3YYeHUS

DJICKTPOHHBIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl



11

12

13

14

15

16

17
18

19

20

21

[TpuGnuxEHHbBIE BEIYMCIICHUS, TPABUIIA
OKpPYIJICHUS, IPUKUKA U OLICHKA
pe3yyibTaTa BBIYMCICHUN

OCHOBHBIE METO/IbI PEILICHHS LIENbIX U
JIpOOHO-paLlMOHATIBHBIX YPaBHEHUH U
HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-pallMOHANIBHBIX YpaBHEHUN U
HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHHS LIETBIX U
IpOoOHO-pallMOHATBHBIX YPAaBHEHUHN H
HEPaBEHCTB

MHOrowieHsl OT OAHON NEPEMEHHOM.

JleneHre MHOro4JIeHa HA MHOTOYJIEH €
ocratkoM. Teopema besy

MHorousneHsl ¢ HeabMu K03 GUlneHTaMu.
Teopema Buera

Pemienune cuctem JIMHEHHBIX YpaBHEHUM
Pewienne cucreM TMHEHHBIX ypaBHEHUN
Marpuiia cuCTEMbI TUHEWHBIX YPABHEHUIA.
Onpenenurens MaTpuLbl 2X2, €ro
F€OMETPUUYECKUI CMBICI U CBOICTBA;

BBIYUCICHUEC €I'0 3HAYCHUA

Onpenenurenb MaTPULBI 2X2, €T0
r€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIUHCJICHHE €T0 3HAYCHUS

[IpuMeHenue onpeaennuTens il peleHus
CHUCTEMBI JINHEWHBIX YPAaBHEHHI



22

23

24

25

26

27

28

29

30

31

32

33

Peenne npukiiagHbIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

Pemenne nmpukiaaHbIX 3aa4 ¢ TOMOIIBIO
CHCTEMBI JINHENHBIX YPaBHEHUN

KonTponbnas pabora: "PannonanbHubie
ypaBHEHHU U HepaBeHCTBA. CHCTEMBI
JIMHEWUHBIX ypaBHEHUI"

OyHKIHS, CITOCOOBI 3aJaHUs (PYHKITHH.
B3anmuo obparabie pyHkm. Kommosutst
byHKIMIA

I'paduk pyHkuMU. DeMeHTapHbIe
npeoOpa3oBaHus rpadukoB GyHKINI
O6unacTp onpeaeneHuss © MHOXKECTBO
3HaueHni pynkiuu. Hynu GyHkimm.
[IpomexyTKH 3HAK TOCTOSTHCTBA

Ué&rHble 1 HEYETHBIC (QYHKITHH.
[epuonnveckue ¢pynkmmu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubounbiiee n HanMeHbllee 3HAYCHUE
(GYHKINN Ha TPOMEKYTKE

JluneitHasi, kKBaapaTHUHas U APOOHO-
AuHeNHas QyHKIUH

DJIEeMEHTapHOE UCCIIEIOBAHUE U
nocTpoeHne rpauKoB ATUX PYHKITUH
DJIEMEHTAapHOE HCCIIEIOBAHUE U
MIOCTPOCHHE TPAPHUKOB ATHX (YHKINI

CrenieHs ¢ LIeJIBIM MoKa3aTesieM. buHom



34

35

36

37

38

39

40

41

42

43

44

45

Hrrotona

CreneHb ¢ LIETBIM ITOKa3aTenaeM. buaom
Hrrotona

TeneHHas QYHKLIU ¢ HATYPAJIbHBIM U
C y y
LEJILIM IToKa3aTeeM. E€ cBolicTBa u
rpaduk
Kourponbsnas padora: "CreneHuas

p p
¢yukuus. E€ cBoiicTBa u rpadux"

ApudmeTnaeckuii KOpeHb HATYpaTbHOMN
CTETIeHH U €r0 CBOWCTBA

Apudmerndecknii KOpeHb HATYpPATLHON
CTEIIEHU U ero CBOMCTBA

[IpeoOpazoBaHusl YUCIOBBIX BBIPAKEHHIH,
COJIeprKaliX CTENEHU U KOPHU

[IpeoOpazoBaHus YUCIOBBIX BHIPAKCHUH,
COJIeprKalINX CTENCHU U KOPHU

[IpeobpazoBaHus YHCIOBBIX BHIPAKEHUH,
COoAEpKAIINX CTENIEHU U KOPHU

Uppanmonansusie ypaBHeHUs1. OCHOBHBIE
METO/Ibl PEIICHUS UpPALMOHAIBHBIX
YpaBHEHUU

Nppanuonanbubie ypaBHeHUA. OCHOBHBIE
METO/Ibl PEIICHHS UPPALlMOHAIBHBIX
YpaBHEHUU

Nppanuonanbubie ypaBHeHUA. OCHOBHBIE
METO/BbI PEIICHNS UPPALMOHATBHBIX
ypaBHEHUU

PaBHOCWIIBHBIE TEPEXO/IBI B PELIIEHUN



46

47

48

49

50
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53

54

55

56

57

UPPALMOHAIIBHBIX YPaBHEHUN

PaBHOCHIIbHBIE TTEPEXOBI B PELUICHUH
UppalMOHATIbHBIX YPaBHEHHM

PaBHOCWIBHBIE ITEPEXO/BI B PELICHUU
VPPALMOHAJIBHBIX YPAaBHEHUN

PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUU
UPPALMOHAIBLHBIX YPABHEHUN

CgoiicTBa 1 rpauK KOPHS N-0¥ CTETICHU
Kak ()yHKIIMH OOpaTHOM CTETICHH C
HaTypaJbHBIM ITOKa3aTelIeM

CaoiicTBa U rpauK KOpHsI N-Oi CTENEHU
KaK (YHKIIMH 0OpaTHOW CTENEHH C
HaTypaJbHbBIM [10Ka3aTeIeM

KonrtponsHas padora: "CBoiicTBa u rpaduk
KOpHS n-0M creneHu. MppannoHanbHble
ypaBHEHUA"

CreneHsb ¢ pallMOHAJIBHBIM MOKa3aTeIeM U
e€ CBOICTBa

CreneHs C pallMOHAJIBHBIM MOKAa3aTeIeM U
€€ CBOMCTBA

CreneHsb ¢ pallMOHAILHBIM [10KA3aTEIEM U
€€ CBOMCTBA

[TokaszarenpHas GyHKIMS, €€ CBOIICTBA U
rpadux

Hcnonb3oBanue rpaduka GyHKIUN 115
pelIeHHs ypaBHEHHI

Hcnonp3oBanue rpaduka QyHKIUH 115
peueHus ypaBHEHU I
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59

60
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62
63
64
65
66

67

68

69

70

71

72

[loka3arenbHble ypaBHEeHUs. OCHOBHBIE
MCTOJbI pCHICHUSA ITOKA3aTCIIbHBIX
YpaBHEHUI

[Toka3zarenbHble ypaBHeHUsA. OCHOBHBIE
METO/Ibl PEIIECHNUS TOKa3aTENbHbIX
YpaBHEHUHU

ITokazarenbHbie ypaBHEeHHsS. OCHOBHbBIE
METO/IbI PEIICHHS TOKa3aTEIbHbIX
YpaBHEHUU

KonTtponwHas pabdora: "I[lokazarenbHas
¢ynxuus. [lokasarenbHble ypaBHeHHS"

Jlorapudm uymncna. CoiicTBa Jorapudpma
Jlorapudm uucna. CoiicTBa jJorapudpma
Jlorapudm uymncna. CoiicTBa Jorapudpma
JlecsTHYHBIE U HaTYpaJIbHBIE JIOTapU(pMbI
JlecaTU4HbIE U HATYpaJIbHBIE JTOTapHU(PMbI

[IpeoOpazoBanme BBIpaXKEHUH, COIEPIKAIINX
aorapudmsl

[IpeobpazoBanne BHIpAKEHHNA, COACPIKAIIIX
J0TapupMbI

[IpeobpazoBaHne BBIpaKEHHIA, COACPIKALIIX
Jorapupmbl

Jlorapudmuueckas pyHkms, €€ CBOMCTBA U
rpaduk

Jlorapudmmueckast pyHKIHs, €€ CBOHCTBA U
rpaduk

Hcnonb3oBanue rpaduka QyHKIUM 15
peueHus ypaBHEHUI

—_— e e
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76

77

78

79

80

81

82

&3

84

Hcnonp3oBanue rpaduxa QyHKIUH 15
peleHus ypaBHEHUI
Jlorapudpmuueckue ypaBHeHus. OCHOBHBIE

METO/bI pelIeHUs JJorapu(pMUIECKUX
YpaBHEHUU

Jlorapudmmueckue ypaBHeHHs. OCHOBHBIC
METO/BI pEeIIeHUs JIorapu(pMUIECKUX
ypaBHEHUU

Jlorapudmmueckue ypaBHeHHs. OCHOBHBIC
METOBI pEIICHUS JIoTapu(PMUIESCKUX
YpaBHEHUI

PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU
JOrapuPpMHUUECKUX YpaBHEHUI
PaBHOCUIIBHBIE IEPEXO/bI B PEIICHUH
JOrapu(pMHUUECKUX YpaBHEHUH
KonTtponsHast padora: "Jlorapupmudeckas
¢yskuus. Jlorapupmudeckne ypaBHeHUs"
CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

CuHyc, KOCHHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

ApKCUHYC, apKKOCHHYC U apKTaHI'€HC
YHCIJIOBOTO apryMeHTa

ApKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,
OIpeIeIeHue TPUTOHOMETPHUYECKUX
(GYHKLIMI YUCIOBOTO apryMeHTa
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86
87
88
89

90

91

92

93

94
95
96
97
98
99
100

101

102

Tpuronomerpryeckas OKpyKHOCTb,
OIpEEIIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YMCIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITbI
OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI
OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITbI
OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

[IpeobpazoBaHue TPUTOHOMETPUUECKUX
BBIPAKCHUI

[Tpeobpa3oBaHre TPUTOHOMETPUIECKUX
BBIPAXKECHUI

[IpeobpazoBaHme TPUTOHOMETPUUECKUX
BBIPKECHUIN

[IpeobpazoBaHne TPUTOHOMETPUUECKUX
BBIPAKCHUIN

PelieHne TpUroHOMETPUYECKUX YPAaBHEHUIN
Pewienne TpUroHOMETPUYECKUX YPABHEHUM
PelieHne TpUroHOMETPUYECKUX YPAaBHEHUIN
Pewienne TpUroHOMETPUYECKUX YPABHEHUM
PelieHne TpUroHOMETPUYECKUX YPAaBHEHUIN
Pemrenne TpuroHOMETpUYECKUX YPAaBHEHHUN
Pelienne TpuroHOMeTpUUECKUX YPAaBHEHUM

KonTponbHas padora:
"TpUroOHOMETPUYECKNE BBIPAKEHUS U
TPUTOHOMETPUYECKUE ypaBHECHUS"

ITocnemoBaTeILHOCTH, CIIOCOOBI 3aIaHU
rocienoBareyibHocTel. MeTon

—_ =

—_— e ek e e e
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109

110
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113

114

115

116

MaTeMaTHYECKOM HUHAYKIUA

MOHOTOHHEIE U OIr'paHUYCHHBIC
IIOCJICA0BATCIBHOCTH. I/ICTOpI/IH aHaJIn3a
OECKOHEYHO MaJIbIX

Apudmerndeckast mporpeccust
I'eomeTrpuueckas nmporpeccus
beckoneuHo yObIBatomiasi reoMeTpuiecKas
nporpeccus

Cymma 6eckoHeuHO yObIBaroei
TEOMETPUUYECKOHN MPOTrPECCUH

JIMHEeHBIN ¥ SKCIOHEHIUAIBHBIA POCT.
Yucno e. Dopmyna CI0KHBIX IPOLICHTOB
JIMHENHBIN ¥ YKCIOHEHUUAIBHBIA POCT.
Uucno e. DopMyra CI0KHBIX TPOIEHTOB
Hcnonp30BaHue Nporpeccuu Ajs peleHus
peabHbIX 3a/1a4 IPUKJIAJAHOTO XapaKTepa
KoHnTtponbhas padoTa:
"[locnenoBaTenbHOCTH U IpOrpeccun’”
HenpepriBHble QyHKIIMU U UX CBOWCTBA
Touxa pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIUH

CBoiicTBa (GyHKIMI HEMPEPHIBHBIX HA
OTpE3Ke

CoiicTBa (hyHKIMIA HEMPEPHIBHBIX HA
OTpe3Ke

Meton HHTCPBAJIOB JIA pCIICHUS
HCPaAaBCHCTB



117 MGTO,Z[ HWHTCPBAJIOB JIA pCIICHUS

HEPaBEHCTB

MeToa UHTEpPBAIOB AJIS PEIICHUS
HEPABEHCTB

118

119 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUHN 1715 pereHust 3a1a4

[IpuMeHeHre CBOMCTB HEIPEPBIBHBIX

120

(GyHKUMN 17151 pelieHus 3a1aq
Bas U BTOpasi IPOU3BOIHbI HKIIAN

121 ITepBa opasi IPOU3BOJHbBIE

122 Omnpenenenne, reOMETPUIECKUI CMBICIT
MIPOU3BOAHOMN

123 Omnpenenenue, GU3NUECKUN CMbICIT
MIPOU3BOAHOMN

124 YpaBHEHHE KacaTeIbHOM K TpaduKy
byHKIMHA

125 VYpaBHeHHUE KacaTebHOU K TpapuKy
byHKIMHA

126 [IpousBoHBIEC 37IEMEHTAPHBIX (PYHKIIHIA

127 [Ipou3BoaHBIC AIIEMEHTAPHBIX (QYHKIUN

128 [IponsBonHas CyMMBbl, IPOU3BEACHMUS,
YaCTHOTO ¥ KOMITO3UIMU (YHKIUN

129 [TponsBogHast CyMMBI, TPOU3BENCHNUS,
YACTHOTO U KOMIIO3UIIMU (QYHKIMN

130 [IpousBoHas CyMMBbl, IPOU3BEACHMUSI,
YaCTHOT'O ¥ KOMIO3ULIUU (PyHKLIUN

131 KonTponsnas padora: "I[Ipoussoanas”

132 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALIHS



133

134
135

136

3HaHui: "YpaBHeHus"

[ToBTOpeHmE, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHui: "OyHKIUN"

Hrorosas KoHTpoOJbHAs paboTa
HToroBast KoHTposIbHAs paboTa

[ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALIHS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10



11 KIIACC

Kosn4yecTBo yacoB DJIeKTPOHHbIE
Ne ara H(ppoBbIE
n/n Tewa ypoxa Bcero Kontpoanneie  IlpaxTuieckne fl[?oy‘IEHl/lﬂ :)16[:1;1;0B3Teﬂbﬂble
padoThI padoTsbI pecypesI

[IpuMeHeHne npon3BOJHOM K

nccaea0BaHuio (PyHKIUH Ha 1

MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne IpOU3BOJHOM K

uccnea0oBaHuio PyHKIUN Ha 1

MOHOTOHHOCTb M 3KCTPEMYMBbI

[Ipumenenre npou3BOIHOM K

UCClieIOBaHMIO (PyHKIMI Ha 1

MOHOTOHHOCTB U 3KCTPECMYMBbI

[IpumeneHnne npou3BOTHOM K
WCCIeIOBaHMIO (PYHKIINI Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBbI

[IpumeneHnne npou3BOTHOM K

nccaea0BaHuio (PyHKIUH Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K

ucciaea0BaHuio (PyHKIUN Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBbI

Haxoxnenne HanuOobIero u

HaWMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHOU 1
(GyHKIIMY Ha OTpe3Ke

Haxoxnenne HanOOJIBIIIETO U 1
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11

12

13

14

15

16

HAaMMEHBIIIETO 3HAaUEHUSI HENPEPHIBHOMN
(GyHKIIMY Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HAMMEHBIIIETO 3HAYCHHUS HETIPEPBIBHOM
(GYHKIIMY Ha OTPE3Ke

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(hyHKIIMH Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HETIPEPHIBHOU
(GyHKIIMY Ha OTpe3Ke

Haxoxneaue HauOoJIbIIErO U
HAaWMEHBIIIETO 3HAUCHUS HEMPEPHIBHON
(GyHKIIMY Ha OTpe3Ke

[Ipumenenre npou3BOIHON IS
HAaxO0KJICHUs HAWTy4IlIEero perieHus B
MPUKIaAHBIX 3aa4ax

[IpumeneHnne npou3BOHOM IS
HaxO0JKJICHUS HAWJTYYIIIero PEIICHUs B
MIPUKJIAIHBIX 3aa4ax

[IpuMeHeHne npon3BOHOM s
OTIpEeJICTICHUSI CKOPOCTH U YCKOPEHUS
mporecca, 3a1aHHOT0 GopMyJIoi uiu
rpagukomM

[Ipumenenne npou3BOIHOM JJIs
OTIpeJICTICHUSI CKOPOCTH U YCKOPEHUS
rporecca, 3a1aHHOTo GopMyJIoil uiu
rpagukomM
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18
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20

21

22

23

24

25

26

27

28

29

30

31

Kommosurust GhyHKIui

Kommnosurmus ¢pyHkimit

Kommosurust GhyHKIui

I'eomeTpuueckue 06pa3sl ypaBHCHHI Ha
KOOPJIUHATHOMN TUIOCKOCTH
I'eomeTrpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJAWHATHOW INIOCKOCTH

KonTponbnas pabora: "UccnenoBanue
(GYHKIMIA C TOMOIIBIO TPOU3BOAHOM"
[TepBooOpa3Hasi, OCHOBHOE CBOHCTBO
epBOOOPa3HBIX

IlepBooOpa3HbIe AeMEHTAPHBIX (OYHKITHIA.
[IpaBuia HaX0XKICHHUS TEPBOOOPA3HBIX
[TepBo0oOpa3HbIie NeMEHTAPHBIX (QYHKIUH.
[IpaBuia HaX0XKICHHUS IEPBOOOPA3HBIX
Hurterpan. ['eomeTpuyeckuii cMbICI
UHTErpaia

Brluucnenue onpenenéHHOro MHTerpana
o gopmyne Horotona-JleiiOnuna
Brruncnenue onpenenéHHOro HHTErpaia
o gopmyne Herotona-Jleiibuuma
[IpumeHeHne nHTEerpana 1Jid HaX0XKACHUS
TJIOIAIeH TIIIOCKUX PUTYP

IIpumeHeHne nHTerpana 1 HaX0XACHUS
00BEMOB reOMETPUUECKHUX TEI

[Ipumeps! pemenuii AuddepeHnnarTbHbIX
YpaBHEHUU



32
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36

37

38

39

40

41

42

43

[Tpumeps! pemenuit qudepeHraIbLHbIX
ypaBHEHUN

MaremaTudeckoe MOICTHPOBaHNE
PEabHBIX MPOIECCOB C MOMOIIBIO
nuddepeHInanbHbIX YpaBHEHHH

Konrponsnas padora: "[lepBooOpaznas u
uHTerpan”

Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpaduKu

Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U rpaduKu

Tpuronomerpruyeckue GyHKIUH, UX
CBOMCTBA U TpapuKH

Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpaduKu

Tpuronomerpudeckue GyHKINU, UX
CBOWCTBA U rpaduKu

OT060p KOpHEHN TPUTOHOMETPUUECKHUX
YpaBHEHUH C TOMOUIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPHUIECKHIX
YpPaBHEHUH C TOMOULIBIO
TPUTOHOMETPUUYECKOM OKPYIKHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKHUX
YPAaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUYECKOM OKPYIKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHIX
YPaBHEHUH C IOMOLIBIO
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49

50

51

52

53

54

55

56

TPUTOHOMETPUYECKON OKPYKHOCTH
Pemienne TpuroHoMeTpuuecKux
HEPaBEHCTB

Perienue TpUrOHOMETPHUECKUX
HEPaBEHCTB

Penienne TpUroHOMETpHUYECKUX
HEPaBEHCTB

Pemienne TpuroHoMeTpuuecKux
HEpPaBEHCTB

Konrponsnas padora: "I'paduku
TPUTOHOMETPHUYECKHUX (PYHKIIHH.
Tpuronomerpruyeckue HepaBeHCTBA"
OCHOBHBIE METO/IbI pEILICHHS
MOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METO/IbI PEILIEHUS
MOKa3aTeIbHbIX HEPAaBEHCTB
OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEILICHHS
MOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METO/IbI PEILIEHUS
Jorapu(pMUUECKUX HEPABEHCTB
OCHOBHBIE METO/IBI PEIICHUS
norapu(pMUUECKIX HEPABEHCTB
OCHOBHBIE METO/IbI pEILICHHS
JOrapu(PpMHUECKUX HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
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62

63

64

65

66

67

68

69

OcCHOBHBIE METO/IBI PEILICHUS
HAPPALMOHAIIBHBIX HEPABEHCTB

OCHOBHBIE MCTOABI pCHICHUSA
HppallOHAJIbHBIX HCPABCHCTB

OcHOBHBIE MCTOABI pCHICHUS
HppaluOHAJIbHBIX HCPABCHCTB

OcCHOBHBIE METO/IBI PEILIEHUS
HAPPALMOHAIIBHBIX HEPABEHCTB

I'papuueckue MeTo bl peLIeHUs
UppaloHaIbHBIX YPaBHEHUH

I'paduueckue MeTOIBI peICHNUS
HMPPALMOHAIIBHBIX YPaBHEHHUU

I'paduueckue MeTo bl peLIeHUs
II0Ka3aTeIbHbIX YPABHEHUN

I'paduueckue MeToab! pemeHus
MOKa3aTeIbHBIX HEPABEHCTB

I'paduueckue MeTOIBI peICHNUS
Jorapu(pMUUECKUX YpaBHEHHM

I'paduueckue MeTo bl peLIeHUs
JOrapu(pMHUECKUX HEPABEHCTB

I'padmueckue MeToab! pemeHus
Jorapu(MUUEeCKUX HEPAaBEHCTB

I'padmyeckue MeTOBI peIICHUS
MOKAa3aTeIbHBIX U JIOTapu(PMHISCKAX
ypaBHEHUH

I'padmyeckue MeToAbI pemieHUsS
MOKAa3aTeIbHBIX U JTOTapU(PMHUUECKUX
ypaBHEHUH
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74

75

76

77

78

79

80

81

I'padmyeckue MeToabl pemieHUs
MOKAa3aTeIbHBIX U JTOTapU(PMHUUECKUX
HEPABCHCTB

I'paduueckue MeTo bl peLIeHUs
MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
HEPABEHCTB

Kontponbnas padota: "MppanmonaibHbie,
MOKa3aTeIbHbIE U JIOTapu(pMUIECKIe
HepaBeHCTBA"

KommnekcHsle uncna. Anredpanueckas u
TpUTOHOMETpHUYecKast HOPMBI 3arucu
KOMILIEKCHOT'O YHCIIa

KommnekcHble uncna. Anredpandeckas u
TpUTOHOMETpHUYecKast HOPMBI 3arucu
KOMIUIEKCHOTO YHClia

ApudmeTrueckue orneparuu ¢
KOMIUIEKCHBIMU YK CIIaMU
Apudmerrueckue orneparuu ¢
KOMILUIEKCHBIMH YHCIIaMU

N300pakeHne KOMIUIEKCHBIX YUCEN Ha
KOOPJAMHATHOW INIOCKOCTH

N306pakeHne KOMIIEKCHBIX YHCEN Ha
KOOPAMHATHOW INIOCKOCTH

®opmynna Myaspa. KopHu n-oii ctenenu
13 KOMIUIEKCHOTO YUCJIa

®opmyna Myaspa. Kopau n-oii cteneHu
13 KOMITJIEKCHOTO Yncia

HpI/IMCHCHI/Ie KOMIIJICKCHBIX YHUCCJI OJIA
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88

89

90

91

92

93

94

penieHus GU3NIECKUX U TeOMETPUICCKUX

3a1a4
Kontponbnas padota: "KomruiekcHbie
yucna"

Harypasbnsle u niensie yucna
Harypanbnble u nensie ynucna
[IpuMeHeHne MPU3HAKOB AEITUMOCTH
LIETIBIX YUCEI

[IpuMeHeHne NpU3HAKOB AEIUMOCTH
LETIBIX YUCE

[IpuMeHeHne PU3HAKOB JEIUMOCTH
mensix uncen: HOJL u HOK

[IpuMeHeHne IPU3HAKOB JEIUMOCTH
nensix yncen: HOJL u HOK

IIpuMeHeHne IPU3HAKOB JEIUMOCTH
LIEJIBIX YUCEJI: OCTATKU 110 MOAYJIO

[IpuMeHeHne NpU3HAKOB AETMMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIIO
[IpumeHeHne MpU3HAKOB AEITUMOCTH
LeNbIX yucell: anroput™ EBkinuaa mis
peleHus 3a/1a4 B LeJIbIX YUCIax
KonrtponsHas padora: "Teopust nenbix
qucen"

Cuctema 1 COBOKYITHOCTh YPAaBHEHHUIA.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

CucreMa 1 COBOKYITHOCTh YPaBHEHU.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBbI-



CIICACTBUA

OCHOBHBIE MCTOABI pCIICHUSA CUCTEM U

95 . .
COBOKYITHOCTEW pallMOHAIbHBIX YpaBHEHUN

OCHOBHBIE METO/IbI PEILICHHS CUCTEM U
96 COBOKYITHOCTEW MPpallMOHATIBHBIX
ypaBHEHUH

OCHOBHBIE MCTOABI pCIICHUA CUCTCM U
97 COBOKYIHOCTEMN MOKA3aTEIbHBIX
ypaBHEHUH

OCHOBHBIE METO/IBI PELLIEHUS CUCTEM U
98 COBOKYITHOCTEH ITOKA3aTeIbHBIX
ypaBHEHUN

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/IbI PEIICHHS CUCTEM U
100 COBOKYITHOCTEH JIOTapu(hMUIECKIX
ypaBHEHUH

[IpuMeHeHne cUCTEeM K PEIICHHUIO
MaTeMaTHYeCKuX 3a7a4 U 3a/1a4 U3

101 Pa3IUYHBIX 00JaCTEe HAYKH U peaTbHON
YKU3HH, UHTEPIIPETAIUS TTOTyYCHHBIX
pe3yNbTaToB

[IpuMeHeHne CUCTEM K PEILIEHHUIO
MaTeMaTHYeCKuX 3a7a4 U 3a/1a4 u3

102 Pa3IUYHBIX 00JIaCTe HAYKH U peaTbHON
YKU3HH, UHTEPIIPETAIUS TTOJTyYSHHBIX
pe3yNbTaToB



103

104

105
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108

109

110

111

112

113

114

115

[IpuMeHeHHEe HEPAaBEHCTB K PELLICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a/1a4 U3
pa3nuYHBIX 001acTeil HAYKH U PeaTbHOM
YKWU3HM, HHTEPIIPETALUS OJTyYEHHBIX
pe3ynbTaToB

Konrpomnsnas padora: "Cucremsl
palMoHaIbHBIX, UPPALMOHATIBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKIX
ypaBHEHUN"

PammonansHbie YpaBHCHU: C MTapaMETpaMu

PanmonansHble HEpaBEeHCTBA C
rnapameTpamu

PanyoHanbHbIE CUCTEMBI € ITapaMeTpamMu

WppanmonansHbie ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpaMu

HppanmoHaibHbIEe CUCTEMBI C
rapameTpamu

IToka3aTenbHbIC YpaBHEHUS, HEPABEHCTBA C
napameTpamMu

[TokasarenpHBIE CHCTEMBI C TApaMETPaMH
Jlorapugmuyueckue ypaBHEHUs,
HEPaBEHCTBA C TapaMeTpaMHu
JlorapupmuyecKre CHCTEMBI ¢
napameTpaMu

TpuronomeTpuuecke ypaBHEHHs C
napameTpaMu

Tpuronomerpuueckre HEpaBeHCTBA C
napaMmeTpamMu
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TpuroHomMeTpuueCcKre CUCTEMBI €
rapamerpamu

[TocTpoenue u ucciaegoBaHue
MaTeMaTHYECKUX MOJENEH peaabHbIX
CUTYaLlMi C IOMOILBIO YPABHEHUN C
rnapamMmeTpamu

[TocTpoenue u ucciaegoBaHue
MaTEeMaTHYECKUX MOJIEIEH peaTbHbIX
CUTYyaIMil C MOMOUIbIO CUCTEM YPaBHEHUN
C mapameTpamu

[TocTpoenue u uccinegoBaHue
MaTeMaTHYECKUX MOJIEIeN pealbHbIX
CUTYyalllil C MOMOIIBIO CUCTEM YPaBHEHHI
C mapamMeTpaMu

KontponwHast pabdora: "3anaun ¢
napameTrpamu"

[ToBTOpenue, 06001IeHNE,
cucTemMarusanus 3HaHuil: "YpaBHeHus"
[ToBTOpeHue, o600IIEHNE,
cucTeMaru3anus 3HaHuil: "YpaBHeHH"
[ToBTOpeHME, 06001ICHNE,
cUCTeMaTH3alusl 3HaHU: "Y paBHEHUS.
Cucrembl ypaBHeHUI"

[ToBTOpenue, 06001ICHNE,
cuctemarusanus 3HaHuii: "HepaBencraa"
[ToBTOpenue, 06001IeHNE,
cucreMartu3anus 3Hanuii: "HepaBencrsa"

[ToBTOpeHUE, 06001ICHNE,
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cucremarusanus 3Hanui: "HepaBencraa"

[ToBTOpeHue, o600IIEeHNE,
cucrtemaTtusanus 3Hanuil: "[IpousBoaHas u
e€ npumeHeHue"

[ToBTOpeHmEe, 06001ICHNE,
cucremarusanus 3Hanuit: "[IponsBogHas u
€€ npuMeHeHue"

[ToBTOpenue, 06001IeHNE,
cucremarusanus 3Hanuit: "[IponsBogHas u
e€ npuMeHeHue"

[ToBTOpenue, 06001IeHNE,
cuctemMarusanus 3HaHuil: "MHTerpan u ero

npuMeHeHue"
[ToBTOpeHue, o600IICHNE,
cucreMaTtu3anus 3HaHui: "OyHkuuu'

[ToBTOpeHmEe, 06001ICHNE,
cucteMaTtu3aius 3Hanuii: "OyHkuun"
[ToBTOpeHnue, 060061IeHNE,
cucTeMaru3anus 3Hanuit: "OyHkuun"
HroroBas koHTpoabHas paboTa
Hrorosas KOHTpoJIbHASA paboTa
[ToBTOpeHue, o600IICHNE,

cuCTeMaTHu3aIusl 3HaHUM

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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